[Document Name] Description

[Title of Invention] 15-PGDH INHIBITOR
[Technical Field]

[0001]

The present invention relates to a derivative having 15-PGDH
inhibitory activity useful as a pharmaceutical, a
pharmacologically acceptable salt thereof, a pharmaceutical
composition containing the same, and medical use thereof.
[Background Art]

[0002]

15-Hydroxyprostaglandin dehydrogenase (15-PGDH) is an enzyme
significant in inactivation (for example, conversion into 15-keto-
PGE2 by catalyzing an oxidation reaction of the 15-position
hydroxyl group of PGE2) of active prostaglandin (PGD2, PGEl, PGEZ2,
PGF20, PGI2 or the 1like), hydroxyeicosatetraenoic acid (HETE) and
inflammation resolving lipid mediator (RvD1l, RvD2, RvEl, MaRl,
LXA4 or the like) (which are hereinafter generically designated as
substrates of 15-PGDH). A 15-oxo derivative of a substrate of 15-
PGDH having been oxidized by 15-PGDH has usually lower biological
activity as compared with the 15-hydroxyl molecule. The human
enzyme is encoded by the HPGD gene, and consists of a homodimer
having subunits of 29 kDa. The enzyme belongs to an evolutionarily
conserved superfamily of short-chain dehydrogenase/reductase
enzymes (SDRs). Until now, two types of 15-PGDH (SDR36Cl), namely,
NAD+-dependent type I 15-PGDH and type II NADP-dependent 15-PGDH
(CBR1, SDR21Cl), have been identified. The affinity of CBR1 for
the substrate is low, hence, it is suggested that activity in vivo
is mostly attributed to type I 15-PGDH (see Non Patent Literature
1).

[0003]

Each of these prostaglandins (PGD2, PGEl, PGE2, PGF2d, PGI2
and the like), HETE and inflammation resolving lipid mediators
(RvD1l, RvD2, RvEl, MaRl, LXA4 and the like) exhibits its function

via a specific receptor present on a target cell. Receptors
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corresponding to the substrates of 15-PGDH are widely distributed
differently in a living body, and diversity of types of receptors,
diversity of signal transmission and diversity of expression
distribution appear as diversity of roles in a living body.
[0004]

For example, PGEl works on a blood vessel and a platelet to
exhibit a blood flow increasing effect based on vasodilator action
and a platelet aggregation inhibiting effect, and hence is known
as a useful drug for treatment of chronic arterial occlusion
(thromboangiitis obliterans (TAO) or arteriosclerosis obliterans
(ASO)), skin ulcer and the like. PGF20 has uterine contraction
effect and ocular hypotensive effect (see, for example, Non Patent
Literature 2), and its derivative is used as a therapeutic agent
for glaucoma. PGD2 is known to inhibit inflammation by enhancing
the barrier function of lung blood vessels (see, for example, Non
Patent Literature 3). Besides, PGE2 has vasodilator action, and
also has a variety of functions including involvement in blood
pressure, a pain, bone formation and cell growth, and stem cell
differentiation, and antifibrotic and anti-inflammatory effects
(see, for example, Non Patent Literatures 2, 4 and 5). PGI2 is
known to have an inhibitory effect against platelet activation and
relaxant effect for vascular smooth muscle, and its derivative is
used as a therapeutic agent for chronic arterial occlusion and
primary pulmonary hypertension.

Besides, there is a therapeutic agent for stomach ulcer
increasing PGE2 and PGI2 (see, for example, Non Patent Literature
6) .

[0005]

The inflammation resolving lipid mediators (RvD1l, RvD2, RvVE]l,
MaR1l, LXA4 and the like) inhibit migration/activation of
neutrophils, and accelerate apoptosis of neutrophils. Besides,
they are important for efficient removal of apoptotic
neutrophil/tissue debris remaining in an inflammation site by

increasing phagocytic activity of macrophages. These function,
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promote inflammation and maintain biological homeostasis (see, for
example, Non Patent Literature 7).

It has been reported that these inflammation resolving lipid
mediators exhibit medicinal efficacy in various types of
pathological models (such as a mouse lung inflammation model (see
Non Patent Literature 8), a colitis model (see Non Patent
Literature 9) and a liver injury model (see Non Patent Literature
10)) .

[0006]

Since 15-PGDH is an enzyme significant in inactivation of the
substrates of 15-PGDH involved in such a large number of effects
in a living body, a 15-PGDH inhibitor can be used for prevention
or treatment of a disease related to 15-PGDH and/or substrate of
15-PGDH, and/or when increase of a substrate level of 15-PGDH 1is
preferable in a subject.

[0007]

As described above, some substrates of 15-PGDH have
antifibrotic effect, anti-inflammatory effect, blood flow
improving effect, growth accelerating effect, stem cell increasing
effect, smooth muscle contraction/relaxation effect,
immunosuppression effect and bone metabolic effect. Therefore, a
15-PGDH inhibitor can be effective for treatment or prevention of
fibrosis (such as lung fibrosis (idiopathic pulmonary fibrosis or
the like), liver fibrosis, kidney fibrosis, myocardial fibrosis,
scleroderma and bone marrow fibrosis), inflammatory diseases (such
as chronic obstructive pulmonary disease (COPD), acute lung
injury, sepsis, exacerbation of asthma and lung disease,
inflammatory bowel disease (such as ulcerative colitis and Crohn's
disease), peptic ulcer (such as NSAID induced ulcer),
autoinflammatory diseases (such as Behcet's disease), vasculitis
syndrome, acute liver injury, acute kidney injury, non-alcoholic
fatty liver (NASH), atopic dermatitis, psoriasis, interstitial
cystitis, prostatitis syndrome (such as chronic

prostatitis/chronic pelvic pain syndrome)), cardiovascular



-4 -
diseases (such as pulmonary hypertension, angina, myocardial
infarction, heart failure, ischemic heart disease, chronic kidney
disease, renal failure, cerebral apoplexy and peripheral
circulatory disturbance), wounds (such as diabetic ulcer, burn,
pressure ulcer, acute mucosal injury including Stevens—-Johnson
syndrome, mucosal injury (such as mucositis or stomatitis) related
to an anticancer chemotherapy agent, mainly such as an alkylating
agent, a DNA synthesis inhibitor, a DNA gyrase inhibitor or an
antimetabolite, cellular or humoral immunotherapy or radioactive
rays, or graft-versus-host disease), autoimmune diseases (such as
multiple sclerosis or rheumatoid arthritis), graft-versus-host
disease (GVHD), hair growth, osteoporosis, ear diseases (such as
hearing loss, tinnitus, dizziness and dysequilibrium), eye
diseases (such as glaucoma and dry eye), diabetes, underactive
bladder, neutropenia, promotion of engraftment in stem cell or
bone marrow transplantation or organ transplantation, neurogenesis
and nerve cell death (such as psycho-neurologic disease,
neuropathy, neurotoxic disease, neuropathic pain and
neurodegenerative disease), muscle regeneration (such as muscular
atrophy, muscular dystrophy and muscle damage), and cervical
ripening.

[0008]

Currently, as a compound having 15-PGDH inhibitory effect,
Patent Literature 1 discloses a compound represented by formula
(I) having an amino group and an alkyl-substituted sulfur atom on
a double bond:

[0009]

[Formula 1]

[0010]
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Besides, a tetrazole derivative having a carbonyl methyl group
with a substituent (Patent Literature 2) and a thiazolidine-2,4-
dione derivative (Patent Literature 3) are disclosed, and Patent
Literature 4 discloses a quinazoline derivative, a pyrrole
derivative, an oxazolidine derivative, a thiazolidine derivative
and the like.

[0011]

These compounds have, however, basic chemical structural
formulas different from that of a present compound. Needless to
say, these compounds are not embraced in the appended claims of
the present application.
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[Summary of Invention]

[Technical Problem]
[0014]

A compound that can be a sufficiently satisfactory
pharmaceutical having excellent 15-PGDH inhibitory effect as a
preventive and therapeutic agent against the various medical
conditions described above has not been found up to the present
time.

[0015]

An object of the present invention is to provide a compound
having 15-PGDH inhibitory effect.
[Problem to be Solved]

[0016]

As a result of making earnest studies, the present inventors
have found that a compound represented by the following general
formula (1) (hereinafter sometimes referred to as the compound
(1)) has excellent 15-PGDH inhibitory effect, and the present
invention was thus accomplished.

[0017]
Specifically, the present invention provides the following:
[1] A compound represented by the following general formula

(1), or a pharmacologically acceptable salt thereof:



[Formula 2]

GZ\(Q1 /G1
1
Q4‘Q3

wherein Q! is -C(R!)=C(R2)—-, -C(R3)=N-, -N=C(R3)- or a sulfur
atom;

Q? is C(R%*) or a nitrogen atom;

Q® is —(CHz)n= (CR°R®) ,— (CH2) p—;

Q% is a single bond, a methylene group, an oxygen atom, a
sulfur atom, a SO group, a SO, group, a methyleneoxy group, a
difluoromethylene group or a NR’ group;

Gl is a phenyl group, a 5-membered aromatic heterocyclic
group, a 6-membered aromatic heterocyclic group, a condensed
heterocyclic group having 8 to 10 ring atoms (excluding a 6,7-
dihydro-4H-thiazolo[5,4-c]lpyridine ring), a C3—-Cg cycloalkyl group
or a 3— to 8-membered heterocycloalkyl group, each optionally
having one or more substituents selected from group A;

G2 is —-C(=0)-NR®R?, —-C(=0)-NR!R!l, —-C(=0)-CHR!2R13, —CH(OH) -
CHR12R13, —S—-CHR!2R13, -S(=0)-CHR!2R13 or -S0,-CHRI2R13;

R! and R? are the same or different, and a hydrogen atom, a
halogen atom, or a C;-Cy alkyl group, a C;—-Cy4 alkoxy group or a Cs—
Cg cycloalkyl group, each optionally having one or more
substituents selected from group C;

R3 is a hydrogen atom, or a C;—-C¢ alkyl group, a C;—-Cg¢ alkoxy
group or a C3—Cg cycloalkyl group, each optionally having one or
more substituents selected from group C;

R* is a hydrogen atom, a halogen atom, or a C;-C¢ alkyl group,
a C;—-Cgs alkoxy group or a C3—Cg cycloalkyl group, each optionally
having one or more substituents selected from group C;

R®> and R® are the same or different, and a hydrogen atom, a
halogen atom, or a C;-Cy¢ alkyl group, a C;—-Cy4 alkoxy group or a Cs—
Cg cycloalkyl group, each optionally having one or more

substituents selected from group C;
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R7 is a hydrogen atom, or a C;-Cs alkyl group, a C3—Cg
cycloalkyl group, a C;-C4 alkylcarbonyl group, a phenyl group, a 5-
membered aromatic heterocyclic group or a 6-membered aromatic
heterocyclic group, each optionally having one or more
substituents selected from group C;

R® and R? are the same or different, and a hydrogen atom, or a
C1-C¢ alkyl group or a C3—Cg cycloalkyl group, each optionally
having one or more substituents selected from group B;

when one of R® and R° is a hydrogen atom, the other is a C;-Cg
alkyl group having one or more substituents selected from a
halogen atom, a hydroxy group, a carboxyl group, a C;-Csg
alkylcarbonyl group, a C;—Cg alkoxy group and a C;-Cg alkoxycarbonyl
group;

R10 and R!! are, together with the nitrogen atom to which they
are attached, a nitrogen-containing heterocycloalkyl group having
3 to 11 ring atoms optionally having one or more substituents
selected from group Bj;

R12 and R!3? are the same or different, and a C;-C¢ alkyl group,
a C3-Cg cycloalkyl group or a 3— to 8-membered heterocycloalkyl
group, each optionally having one or more substituents selected
from group B; or

R!2 and R!3 are, together with the carbon atom to which they
are attached, a C3-Cg cycloalkyl group optionally having one or
more substituents selected from group B;

group A consists of a halogen atom, a hydroxy group, a
carbonyl group, a nitrile group, a carboxyl group, a formyl group,
an oxo group (=0); and C;—C¢ alkyl group, a Ci-Cs alkylcarbonyl
group, a C;—C¢ alkoxy group, a C;—C¢ alkoxycarbonyl group, a Ci;—Cg
alkylsulfonyl group, a C;—-Cg¢ alkylsulfonylamino group, a C3—Cg
cycloalkyl group, a C3-Cg cycloalkylcarbonyl group, a C3-Cg
cycloalkoxy group, a C3—Cg cycloalkylsulfonyl group, a C3-Cg
cycloalkylsulfonylamino group, a 3—- to 8-membered heterocycloalkyl
group containing an oxygen atom, a 3- to 8-membered

heterocycloalkylcarbonyl group, a 3—- to 8-membered
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heterocycloalkylamino group and a 3- to 8-membered
heterocycloalkylaminocarbonyl group, each optionally having one or
more substituents selected from group Al; an amino group, an
aminocarbonyl group and an aminosulfonyl group, each optionally
having one or two C;-C¢ alkyl groups optionally having, in an amino
group, one or more substituents selected from group Al; and a
phenyl group, a S5-membered aromatic heterocyclic group and a 6-—
membered aromatic heterocyclic group, each optionally having one
or more substituents selected from group B;

group Al consists of a halogen atom, a hydroxy group, a
carbonyl group, a nitrile group, a carboxyl group, a formyl group,
an oxo group (=0); and a C;—-Cg¢ alkyl group, a Ci1—C¢ alkylcarbonyl
group, a Ci;—C¢ alkoxy group, a C;—-Cs alkoxycarbonyl group, a C;—Cg
alkylsulfonyl group, a C;—-Cg¢ alkylsulfonylamino group, a C3—Cg
cycloalkyl group, a 3- to 8-membered heterocycloalkyl group, a 3-
to 8-membered heterocycloalkylcarbonyl group, a 3—- to 8-memered
heterocycloalkylamino group and a 3—- to 8-memebered
heterocycloalkylaminocarbonyl group, each optionally having one or
more substituents selected from group A2; an aminocarbonyl group
and an amino group, each optionally having one or two C;—-C¢ alkyl
groups optionally having one or more substituents selected from
group A2; and a phenyl group, a 5-membered aromatic heterocyclic
group and a 6-membered aromatic heterocyclic group, each
optionally having one or more substituents selected from group B;

group A2 consists of a halogen atom, a hydroxy group, a
nitrile group, a carboxyl group, a formyl group, an 0oxo group
(=0), a Ci1-C4 alkyl group, a C;—-C¢ alkylcarbonyl group, a Ci1—Cjg
alkoxy group, a C;—C¢ alkoxycarbonyl group, a C;—Cg
alkylsulfonylamino group, a 5-membered aromatic heterocyclic
group, a 6-membered aromatic heterocyclic group, and a 3- to 8-
membered heterocycloalkyl group;

group B consists of a halogen atom, a hydroxy group, a nitrile
group, a carbonyl group, an oxo group (=0), a carboxyl group, a Ci—

Ce¢ alkyl group, a C;-C4 alkynyl group, a halo C;-C4 alkyl group, a
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hydroxy C;-Cy4 alkyl group, a Ci1—-Cg¢ alkylcarbonyl group, a C;—-Cg
alkoxy group, a halo C;-C¢ alkoxy group, a C;—-Cs alkoxycarbonyl
group, a C;—Cs alkoxy C1-C¢ alkyl group, a Ci—C¢ alkoxycarbonyl C;—Cg
alkyl group, a C3—Cg cycloalkyl group, a C3-Cg cycloalkylcarbonyl
group, a C3—Cg cycloalkoxy group, an aminocarbonyl group optionally
having one or two C;—-C¢ alkyl groups, a C;—-Cy4 alkylsulfonyl group,
an aminosulfonyl group optionally having one or two C;-C4 alkyl
groups, a C;—-C¢ alkylsulfonylamino group and an amino group
optionally having one or two C;-C¢ alkyl groups;

group C consists of a halogen atom, a hydroxy group, a nitrile
group, a carboxyl group, a C;—-Cg¢ alkylcarbonyl group, a C;-Cg¢ alkoxy
group, a C;-C¢ alkoxycarbonyl group, an aminocarbonyl group
optionally having one or two C;-C¢ alkyl groups, an amino group
optionally having one or two C;-Cg alkyl groups, and a 3- to 8-
membered heterocycloalkyl group; and

each of m, n, and p is 0, 1 or 2, and m + n + p is an integer
of 2 to 5.

[2] The compound according to [1l], or a pharmacologically
acceptable salt thereof,

wherein the compound represented by the general formula (1) is
a compound represented by a formula selected from the group
consisting of the following Al), A2) and A3):
[Formula 3]

A1) A2) A3)

R8 1 R10 1 R12 X Q' 1
\'IJJI\W‘Q/z\N,G1 \';l |2f/Z\N/G1 Y \\C:/Z/ |\‘|/G
Qd Q4'°3

wherein Q! is -C(R!)=C(R2%)—-, -C(R3)=N-, -N=C(R3)- or a sulfur
atom;

Q? is C(R%*) or a nitrogen atom;

Q® is —(CHz)n= (CR°R®) ,— (CH2) p—;

Q% is a single bond, a methylene group, an oxygen atom, a
sulfur atom, a SO group, a SO, group, a methyleneoxy group, a

difluoromethylene group or a NR’ group;
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X is -C(=0)-, -CH(OH)-, -S-, —-SO- or -SO0Oz—;

G! is a phenyl group, a 6-membered aromatic heterocyclic group
or a condensed heterocyclic group having 8 to 10 ring atoms
(excluding a 6, 7-dihydro-4H-thiazolo[5,4-c]pyridine ring) each
optionally having one or more substituents selected from group A;

R! and R? are the same or different, and a hydrogen atom, a
halogen atom, or a C;—-Cs alkyl group, a Ci-C; alkoxy group or a Cs—
Cg cycloalkyl group, each optionally having one or more
substituents selected from group C;

R3 is a hydrogen atom, or a C;-Cs3; alkyl group or a C;—-Csz alkoxy
group, each optionally having one or more substituents selected
from group C;

R% is a hydrogen atom, a halogen atom, or a C;-Cs alkyl group,
a C;—-C;3 alkoxy group or a C3—Cg cycloalkyl group, each optionally
having one or more substituents selected from group C;

R> and R® are the same or different, and a hydrogen atom, a
halogen atom, or a C;—Cs alkyl group or a C;—-C3 alkoxy group, each
optionally having one or more substituents selected from group C;

R7 is a hydrogen atom, or a C;-Cs alkyl group optionally having
one or more substituents selected from group C;

R® and R° are the same or different, and a hydrogen atom, or a
C1—-Cg alkyl group optionally having one or more substituents
selected from group B;

when one of R® and R? is a hydrogen atom, the other is a C;—-Cg
alkyl group having one or more substituents selected from group B;

R0 and R!! are, together with the nitrogen atom to which they
are attached, a nitrogen-containing heterocycloalkyl group having
3 to 11 ring atoms optionally having one or more substituents
selected from group Bj;

the nitrogen-containing heterocycloalkyl group is monocyclic,
condensed bicyclic, or bicyclic optionally including a bridged

ring or a spiro ring;
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the nitrogen-containing heterocycloalkyl group further
optionally has one to three heteroatoms selected from a nitrogen
atom, an oxygen atom and a sulfur atom;

R!2 and R!3 are, together with the carbon atom to which they
are attached, a C3-Cg cycloalkyl group optionally having one or
more substituents selected from group B;

each of m, n and p is 0, 1 or 2, and m + n + p is an integer
of 2 to 5.

[3] The compound according to [2], or a pharmacologically
acceptable salt thereof,

wherein the compound represented by the general formula (1) is
a compound represented by a formula selected from the group
consisting of the following Ala), Alb), A2a), A2b), A2c), A2d),
A2e), A3a) and A3Db):

[Formula 4]

Ala) A1b) A2a) A2b)
o R o R o R o R
RS R? RS R10 R2 R10
R Y o YT
9 9 11 11
R R -G R RN -G R re -G RURE NP -G
Q‘.Q3 Q4.Q3 Q‘.Q3 Q‘.Q3
A2c) A2d) A2e) A3a) A3b)
(o] o R! (o] R! R®
R N R® 10 2 R 12 2 12
N R R\N X R N S ’G1 RYX R R\I/X N
L1 l ! | S l N |
R, Z 1 R N_ 2 R 3 R13 R13 —
R N—C N—G' R4 q+ @ R* N—G' RY N—G'
Q43 Q4.Q'3 Q4.Q'3 Q4.Q'3

wherein R! and R? are the same or different, and a hydrogen
atom, a halogen atom, a C;-C3; alkyl group, a C;—Cs alkoxy group or a
C3—Cg cycloalkyl group;

R3 is a hydrogen atom, a C;—-Cs; alkyl group or a C;—-Cs alkoxy
group;

R* is a hydrogen atom, a halogen atom, a C;-C; alkyl group, a
C:1—Cs alkoxy group or a C3-Cg cycloalkyl group; and

R7 is a hydrogen atom or a C;-C; alkyl group.

[4] The compound according to [3], or a pharmacologically

acceptable salt thereof,
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wherein NR!ORI! in —-CONR!OR!! of G? in the general formula (1) is
a group selected from the group consisting of the following Bl) to
B20) :

[Formula 5]

B1) B2) B3) B4) B5) B6)
R R16 / e -
Ve
2;:?)/ R"Q R14‘@‘l RM‘@]l R”—ﬁ]‘l R“—@l/
Y
R q R15 R15 R15 RS R1®
B7) y B8) B9) B10) B11) B12)
R
7 e 7 7 7
§:N e E :N @ R%{)N N A/\N/
R YJ;:; of)%
r R'5 R4 R R15 R4 R" R4 R"
B13) B14) B15) B16) B17)
Y Ay Uy ey
R14
14 15 14 RS 15 R
R R R R R
R15
B18) o B19) B20)

N/ R14
R14 R R¥ R R15

wherein R!4, R!®> and R!® are the same or different, and a
hydrogen atom or a substituent selected from group BIl;

R4 and R!® are substituted optionally in any ring in the
formula;

Y is a methylene group, an oxygen atom, a sulfur atom or a N-
Rl7 group;

R!7 is a hydrogen atom or a C;-Cs; alkyl group optionally having
one or more substituents selected from group D;

group Bl consists of a halogen atom, a hydroxy group, a
carbonyl group, a carboxyl group, a C;—-C¢ alkyl group, a halo Ci—Cqg
alkyl group, a Ci1-C¢ alkylcarbonyl group, a C;—Cs alkoxy group, a
halo C;-C¢ alkoxy group, a C;—-C¢ alkoxycarbonyl group, a Ci1—Cs
alkylsulfonylamino group, an aminocarbonyl group optionally having

one or two C;-C¢ alkyl groups, an amino group optionally having one
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or two C;—-Cg¢ alkyl groups, and a 3- to 8-membered heterocycloalkyl
group;

group D consists of a halogen atom, a hydroxy group, a
carboxyl group, a Ci1—C¢ alkylcarbonyl group, a Ci1-C¢ alkoxy group, a
C:1—-C¢ alkoxycarbonyl group, an aminocarbonyl group optionally
having one or two C;—-C¢ alkyl groups, a C;—-Cy4 alkylsulfonyl group,
an aminosulfonyl group optionally having one or two C;-C4 alkyl
groups, a C;—-C¢ alkylsulfonylamino group, an amino group optionally
having one or two C;-Cg alkyl groups, and a 3- to 8-membered
heterocycloalkyl group; and

each of g and r is 0, 1, 2 or 3, or

—CHR12R13 of G? is a group represented by the following Cl):

[Formula 6]

c1)

wherein R!% and R!® are the same or different, and a hydrogen
atom or a substituent selected from group Bl;

R4 and R!® are substituted optionally in any ring in the
formula; and

r is 0, 1, 2 or 3.

[5] The compound according to [4], or a pharmacologically
acceptable salt thereof,

wherein G! in the general formula (1) is a group selected from
the group consisting of the following Gla), Glb), Glc), G1ld),
Gle), G1f), Glg), Glh), G1i), Glj), Glk), Gl1), Glm), Gln), Glo),
Glp), Glg), Glr), Gls), Glt), Glu), Glv), Glw), Glx), Gly), Glz),
Gla), G1lB), G1C), GlD), G1E), G1F), G1lG), G1lH), GlI), Gl1lJ), GI1K),
Gi.), GivM), G1N), Glo), Glp), Gl1Q), G1R), G1S) and GI1T):

[Formula 7]
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o} O R2 20 R2
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.l'z' NS 'zll, N N
(o]
| N—R™
O—R"
I
o
R18
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wherein R!® is a hydrogen atom or a C;-Cs; alkyl group;

R!? is a hydrogen atom, a 3- to 8-membered heterocycloalkyl
group containing an oxygen atom, or a C3-Cg cycloalkyl group, a
hydroxyl C;—-Cs alkyl group, a phenyl group, a phenyl C;-C; alkyl
group, a 6-membered aromatic heterocyclic group, a 6-membered
aromatic heterocyclic C;-C3 alkyl group, a C;—-Cs alkyl group, a halo
C1—-C3 alkyl group or a C;—Cs alkoxy C;—-Cs alkyl group, each
optionally having one or more substituents selected from group C;

R20 is a hydrogen atom, a halogen atom, a hydroxy group, a
nitrile group, a carboxyl group, a formyl group; or Ci;—-Cg alkyl
group, a C1—C¢ alkylcarbonyl group, a C;—-Cy alkoxy group, a Ci1—Cs
alkoxycarbonyl group, a Ci-C¢ alkylsulfonylamino group, a C;—Csg
alkylsulfonyl group, a C3—-Cg cycloalkyl group, a 3- to 8-membered
heterocycloalkylcarbonyl group, a 3—- to 8-membered
heterocycloalkylamino group or a 3- to 8-membered
heterocycloalkylaminocarbonyl group, each optionally having one or
more substituents selected from group A3; an aminocarbonyl group
optionally having one or two C;—-Cy4 alkyl groups optionally having
one or more substituents selected from group Bl; or a 5-membered
aromatic heterocyclic group or a 6-membered aromatic heterocyclic
group, each optionally having one or more substituents selected
from group BIl;

R2! is a hydrogen atom, a halogen atom, a hydroxy group, a
nitrile group, a carboxyl group, a formyl group; or a C;—-C4 alkyl
group, a C;—C¢ alkylcarbonyl group, a Ci1—-Cy alkoxy group, a Ci1—Cg
alkoxycarbonyl group, a C;—-Cs alkylsulfonylamino group, a Ci1—-Cs
alkylsulfonyl group, a C3—Cg cycloalkyl group, a 3- to 8-membered
heterocycloalkylcarbonyl group, a 3—- to 8-membered
heterocycloalkylamino group or a 3- to 8-membered
heterocycloalkylaminocarbonyl group, each optionally having one or
more substituents selected from group Bl; an amino group or an
aminocarbonyl group, each optionally having one or two C;-Cg alkyl
groups optionally having, in an amino group, one or more

substituents selected from group A3; or a 5S5-membered aromatic
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heterocyclic group or a 6-membered aromatic heterocyclic group,
each optionally having one or more substituents selected from
group B1l;

R20 and R?! are substituted optionally in any ring in the
formula;

R?2 and R?3 are the same or different, and a hydrogen atom, a
halogen atom or a Ci-Cs; alkyl group;

R?% 1s a hydrogen atom or a substituent selected from group
B1l; and

group A3 consists of a halogen atom, a hydroxy group, a
nitrile group, a carboxyl group, a formyl group, a C;—-Cgs alkyl
group, a C1—C¢ alkylcarbonyl group, a C;—-Cy alkoxy group, a Ci1—Cs
alkoxycarbonyl group and a C;-C¢ alkylsulfonylamino group.

[6] The compound according to [5], or a pharmacologically
acceptable salt thereof,

wherein the compound represented by the general formula (1) is
a compound represented by a formula selected from the group
consisting of the following Alaa), Alba), A2aa), A2ba), A2ca),
A2da), A2ea), A3aa) and A3ba):

[Formula 8]

Alaa) A1ba)

R!

M N

9 " 1
R4 N’G1 R N‘G
Q%-q QE.Qs
A2aa) A2ba) A2ca) A2da) A2ea)
o
R1o R1° In R1° R1° RY )isz\ G
N
11 11 11 11 / \
R N’G1 R N’G1 R N’G1 N Z R* s @

Q*-q Q%-q Q¢-q QG_Q's

A3aa) A3ba)

R!
14 R“
R\\ X R? N
&
R'5 )TR‘ _G' R1s R? N’G1
Qs- Qs Qs- Q3

wherein Q3 is - (CHz)n— (CR3R®) ,— (CH2) p—
Q> is a methylene group, an oxygen atom, a sulfur atom or NR’

group;
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Q% is a single bond, a methylene group, an oxygen atom, a
sulfur atom, a SO group, a SO, group, a methyleneoxy group or NR’
group;

R® and R? are the same or different, and a hydrogen atom or a
C1-C¢ alkyl group optionally having one or more substituents
selected from group DI1;

when one of R® and R? is a hydrogen atom, the other is a C;—-Cg
alkyl group having one or more substituents selected from group
D1;

R®> and R® are the same or different, and a hydrogen atom, a
halogen atom, or a C;-C3 alkyl group or a C;-C3 alkoxy group, each
optionally having one or more substituents selected from group DI1;

R4 and R!® are the same or different, and a hydrogen atom, a
halogen atom, a hydroxy group, a carbonyl group, a carboxyl group,
a C1-Cg4 alkyl group, a halo C;—Cs alkyl group, a Ci—-Cg alkylcarbonyl
group, a C;—C¢ alkoxy group, a halo C;—Cg alkoxy group, a Ci1—Cjg
alkoxycarbonyl group, a Ci-C¢ alkylsulfonylamino group, an
aminocarbonyl group optionally having one or two C;—-Cg alkyl
groups, an amino group optionally having one or two C;—-Cg¢ alkyl
groups, or a 3—- to 8-membered heterocycloalkyl group;

each of m, n and p is 0, 1 or 2, and m + n + p is an integer
of 2 to 5;

r is 0, 1, 2 or 3; and

group D1 consists of a halogen atom, a hydroxy group, a
carboxyl group, a C;—C¢ alkylcarbonyl group, a Ci1—-Cs alkoxy group
and a C;—-C¢ alkoxycarbonyl group.

[7] The compound according to [6], or a pharmacologically
acceptable salt thereof,

wherein G! in the general formula (1) is a group selected from
the group consisting of the following Glaa), Glba), Glca), Glfa),
Glga), Glha), Glia), Glla), Gloa), Glpa), Glga), Glva), Glwa),
Glxa), Glya) and GlAa):



[Formula 9]
G1aa) G1ba) G1ca) G1fa) o G1ga) G1ha)

G1ia) G1la) G1oa) G1pa) G1qa) G1va)
20 (o] O—R" 1 o
R Q N’R“ R1® R20
N | N—R® N—R'® N N7
\ s'\ o = |
cI)I\o N
G1wa}):{zo G1xa) G1ya) Rt G1Aa) »
21 R20 R20 =
R 2 z 0 S N\ _-s
~ I X N =
N

wherein R!? is a hydrogen atom, a 3- to 8-membered
heterocycloalkyl group containing an oxygen atom, or a C3—Cg
cycloalkyl group, a hydroxyl C;-C4 alkyl group, a phenyl group, a
phenyl C;-Cs; alkyl group, a 6-membered aromatic heterocyclic group,
a 6-membered aromatic heterocyclic C;-Cs alkyl group, a C;-Cs3 alkyl
group, a halo C;—-Cs alkyl group or a C;—-C;3 alkoxy Ci:-Cs alkyl group,
each optionally having one or more substituents selected from
group Cj;

R?20 is a hydrogen atom, a halogen atom, a hydroxy group, a
nitrile group, a carboxyl group, a formyl group; or C;—-Cg alkyl
group, a C1—C¢ alkylcarbonyl group, a C;—-Cy alkoxy group, a Ci1—Cs
alkoxycarbonyl group, a Ci-C¢ alkylsulfonylamino group, a C;—Csg
alkylsulfonyl group, a C3—Cg cycloalkyl group, a 3- to 8-membered
heterocycloalkylcarbonyl group, a 3—- to 8-membered
heterocycloalkylamino group or a 3- to 8-membered
heterocycloalkylaminocarbonyl group, each optionally having one or
more substituents selected from group A3; an aminocarbonyl group
optionally having one or two C;—-Cy4 alkyl groups optionally having
one or more substituents selected from group Bl; or a 5-membered
aromatic heterocyclic group or a 6-membered aromatic heterocyclic
group, each optionally having one or more substituents selected
from group BIl;

R2! is a hydrogen atom, a halogen atom, a hydroxy group, a
nitrile group, a carboxyl group, a formyl group; or a C;—-Cq alkyl

group, a Ci1—C¢ alkylcarbonyl group, a C;—-Cy alkoxy group, a Ci1—Cs
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alkoxycarbonyl group, a Ci-C¢ alkylsulfonylamino group, a C;—Csg
alkylsulfonyl group, a C3—-Cg cycloalkyl group, a 3- to 8-membered
heterocycloalkylcarbonyl group, a 3—- to 8-membered
heterocycloalkylamino group or a 3- to 8-membered
heterocycloalkylaminocarbonyl group, each optionally having one or
more substituents selected from group Bl; an amino group or an
aminocarbonyl group, each optionally having one or two C;—-Cgs alkyl
groups optionally having, in an amino group, one or more
substituents selected from group A3; or a 5S5-membered aromatic
heterocyclic group or a 6-membered aromatic heterocyclic group,
each optionally having one or more substituents selected from
group Bl; and

R22 is a hydrogen atom, a halogen atom or a C;—Cs3 alkyl group.

[8] The compound according to [7], or a pharmacologically
acceptable salt thereof,

wherein NRIOR!! in —-CONRIOR!! of G2 in the general formula (1) is
a group selected from the group consisting of the following Bla),
B2a), B4a), B5a), B7a), B8a), B9a), Bl0Oa), Blla), Bl3a) and Bloa):

[Formula 10]

B1a) B2a) Bda) B5a) EBTa) Baa)

e R+
R oy - N iu; - b/

\QJ w1+ R R™ R™

| S R1E
R1E .Ilq
s RriE R1E Wi R'E

B9a) B10a) B11a) B13a) B16a)

N ;%E:j" Uil C%;:j/ R%E:S:?f
wherein R!% and R!® are the same or different, and a hydrogen
atom, a halogen atom, a hydroxy group, a nitrile group, a carboxyl
group, a Ci1—C¢ alkyl group, a Ci1-C¢ alkylcarbonyl group, a C;—Cg
alkoxy group, a C;—-Cg alkoxycarbonyl group or a halo C;—C¢ alkyl
group;
R4 and R!® are substituted optionally in any ring in the

formula; and
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each of g and r is 0, 1, 2 or 3, and
—CHR!?R13 of G? is a group represented by the following Cla):
[Formula 11]
C1a)

wherein R!% and R!®> are the same or different, and a hydrogen
atom, a halogen atom, a hydroxy group, a nitrile group, a carboxyl
group, a Ci1—C¢ alkyl group, a Ci1-C¢ alkylcarbonyl group, a C;—Cg
alkoxy group, a C;—-Cg alkoxycarbonyl group or a halo C;—C¢ alkyl
group;

R4 and R!® are substituted optionally in any ring in the
formula; and

r is 0, 1, 2 or 3.

[9] The compound according to [8], or a pharmacologically
acceptable salt thereof,

wherein the compound represented by the general formula (1) is
a compound represented by a formula selected from the group
consisting of the following AZaa), A2ba) and A3ba):

[Formula 12]

A2aa) A2ba) A3ba)
o R 0 R? R®
10 2 10 R4
o T YOy T
1 1
1 11 —~
R R N—G' R R = N—G' RS )r R .N’G1
Q-q° Qs-g° Q*-q?

wherein Q°® is a single bond, a methylene group, an oxygen
atom, a methyleneoxy group or NR’ group;

Q% is —(CHz)n= (CR°R®) n— (CHp) p—;

R®> and R® are the same or different, and a hydrogen atom, a
halogen atom, a C;—Cs alkyl group, a Ci;—-Cs alkoxy group or a halo
C:1—Cs alkyl group; and

each of m, n and p is 0, 1 or 2, and m + n + p is an integer
of 2 to 5.

[10] The compound according to [9], or a pharmacologically

acceptable salt thereof,
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wherein the compound represented by the general formula (1) is

a compound represented by a formula selected from the group
consisting of the following A2aaa), A2baa), A2caa) and A2daa) :

[Formula 13]

A2aaa) A2baa) Aana) A2daa)
Cl SN Q SN
N_G1 N—G1 14 s R4 N_G1 N’G1
Q°- Qs Qé-q o Q%-q 2
wherein G! is a group selected from the group consisting of
the following Glaa), Glfa), Glga), Glia), Glpa), Glga)and Glya):

[Formula 14]

G1aa) G1fa) o G1ga) Giia) G1pa)
o ,R19 O R20 (o]
— N/« N
N—R'® o N—R® N Nyogee
I X
L'ZL' R22
G1qa) o G1ya) "
N’R19 _ I R20
> SN
N

Q® is —(CHz)n= (CR°R®) ,— (CHz) o~

Q% is a single bond, a methylene group, an oxygen atom, or NR
group;

R! and R? are the same or different, and a hydrogen atom, a
halogen atom or a C;-C; alkyl group;

R3 is a hydrogen atom or a C;-Csz alkyl group;

R?* is a hydrogen atom, a halogen atom or a C;-Cs alkyl group;

R4 and R!®> are the same or different, and a hydrogen atom, a
fluorine atom, a chlorine atom, a C;-C3 alkyl group or a halo C;-Cjs
alkyl group;

R> and R® are the same or different, and a hydrogen atom, a
halogen atom or a C;-C; alkyl group;

R!? is a hydrogen atom, a C;-C3 alkyl group, a C3-Cg cycloalkyl
group, a hydroxyl C;-C¢ alkyl group, a C;—-Cy alkoxy C;-Cs alkyl
group, a Ci;—C¢ alkoxycarbonyl C;-Cs alkyl group or a 3- to 8-

membered heterocycloalkyl C;-C; alkyl group;
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R20 is a hydrogen atom, a halogen atom, a nitrile group, a
carboxyl group, formyl group, a hydroxy Ci-Cs alkyl group, a C;-Cg
alkoxycarbonyl group or a aminocarbonyl group optionally having
one or two C;—-C¢ alkyl groups;

R?l is a hydrogen atom or a halogen atom;

R?2 is a hydrogen atom or a C;—-Cz alkyl group; and

each of m, n and p is 0, 1 or 2, and m + n + p is an integer
of 2 to 5.

[11] The compound according to [1], or a pharmacologically
acceptable salt thereof,

wherein the compound represented by the general formula (1) is

a compound having a structure selected from the following

structures:
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[Formula 30]
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[Formula 31]

0o _ o) o) o} 0 o o]
o o/ o/
o 0 o) N:N.NH o] o)
N F ) \)N N ) \)N
0 o o) N"N.N OH o] OH o]
o/ o/ F o/ F oM
OH o) (o} N/'_g\ (o} N,'—g\ [0} J\
oJ oS oS o/

(o)

g NS . ) Q
g atNesty O“\(C Ay OO O Q*% ot
o

o



[Formula 32]

Cl f (
0 o_g/:f) i N £ B 2 °_@ i S Eos

HN_J
F R F o N o] N
o o N S
F o/ F o/ e e

— N SN (PN ) )

\o/\,N

N i N N';qN);O N i N N';JN';O -;C)Nﬁ\@ ﬁ:{bo Fgﬁ\@\ ES‘N):O
F?C. k%,@ F;,C' k%(@ ¥ @,N/\)N ’ ] /@'"‘)N
7’ \/ g

N=

o NN 1

! o o] N-N [

Y N . S e NN f i
°Y© m—é?Nf F mN\) o/

0 9P 9 N"j; L9 "'",; . N—i
. NS~ HN . /G o _N S /(: o N > /G o
i N N N N N N ha@ \ )
SO MO T YU
0\) 0\) 0\) 0\)

4 ! ( (
Ho® o N-N Ho¢° o N-N HN® o N-N HN-g° o NN
5 =) / I Xo ! X0 ; ‘N0
NN ON CYCN Y NN Y e
> N Z ~ N Z = N Z q N Z
o\) o\) O\) 0\)

/ ! (
0 N-N ) N-N o NN i
- _ . P Ho - N = = N = Z ~ N =
oJ o/ HO o/



_42_

[12] A pharmaceutical comprising, as an active ingredient,
the compound according to any one of [1] to [11l], or a
pharmacologically acceptable salt thereof.

[13] A 15-PGDH inhibitor comprising, as an active ingredient,
the compound according to any one of [1] to [11l], or a
pharmacologically acceptable salt thereof.

[14] A method for treating or preventing one, two or more of
fibrosis (such as lung fibrosis (idiopathic pulmonary fibrosis or
the like), liver fibrosis, kidney fibrosis, myocardial fibrosis,
scleroderma and bone marrow fibrosis), inflammatory diseases (such
as chronic obstructive pulmonary disease (COPD), acute lung
injury, sepsis, exacerbation of asthma and lung disease,
inflammatory bowel disease (such as ulcerative colitis and Crohn's
disease), peptic ulcer (such as NSAID induced ulcer),
autoinflammatory diseases (such as Behcet's disease), vasculitis
syndrome, acute liver injury, acute kidney injury, non-alcoholic
fatty liver (NASH), atopic dermatitis, psoriasis, interstitial
cystitis, prostatitis syndrome (such as chronic
prostatitis/chronic pelvic pain syndrome)), cardiovascular
diseases (such as pulmonary hypertension, angina, myocardial
infarction, heart failure, ischemic heart disease, chronic kidney
disease, renal failure, cerebral apoplexy and peripheral
circulatory disturbance), wounds (such as diabetic ulcer, burn,
pressure ulcer, acute mucosal injury including Stevens—-Johnson
syndrome, mucosal injury (such as mucositis or stomatitis) related
to an anticancer chemotherapy agent, mainly such as an alkylating
agent, a DNA synthesis inhibitor, a DNA gyrase inhibitor or an
antimetabolite, cellular or humoral immunotherapy or radioactive
rays, or graft-versus-host disease), autoimmune diseases (such as
multiple sclerosis or rheumatoid arthritis), graft-versus-host
disease (GVHD), hair growth, osteoporosis, ear diseases (such as
hearing loss, tinnitus, dizziness and dysequilibrium), eye

diseases (such as glaucoma and dry eye), diabetes, underactive
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bladder, neutropenia, promotion of engraftment in stem cell or
bone marrow transplantation or organ transplantation,
neurodegenesis and nerve cell death (such as psycho-neurologic
disease, neuropathy, neurotoxic disease, neuropathic pain and
neurogenerative disease), muscle regeneration (such as muscular
atrophy, muscular dystrophy and muscle damage), and cervical
ripening, including administering the compound according to any
one of [1] to [11l] or a pharmacologically acceptable salt thereof.

[15] Use of the compound according to any one of [1] to [11]
or a pharmacologically acceptable salt thereof, for producing a
pharmaceutical for treating or preventing one, two or more of
fibrosis (such as lung fibrosis (idiopathic pulmonary fibrosis or
the like), liver fibrosis, kidney fibrosis, myocardial fibrosis,
scleroderma and bone marrow fibrosis), inflammatory diseases (such
as chronic obstructive pulmonary disease (COPD), acute lung
injury, sepsis, exacerbation of asthma and lung disease,
inflammatory bowel disease (such as ulcerative colitis and Crohn's
disease), peptic ulcer (such as NSAID induced ulcer),
autoinflammatory diseases (such as Behcet's disease), vasculitis
syndrome, acute liver injury, acute kidney injury, non-alcoholic
fatty liver (NASH), atopic dermatitis, psoriasis, interstitial
cystitis, prostatitis syndrome (such as chronic
prostatitis/chronic pelvic pain syndrome)), cardiovascular
diseases (such as pulmonary hypertension, angina, myocardial
infarction, heart failure, ischemic heart disease, chronic kidney
disease, renal failure, cerebral apoplexy and peripheral
circulatory disturbance), wounds (such as diabetic ulcer, burn,
pressure ulcer, acute mucosal injury including Stevens—-Johnson
syndrome, mucosal injury (such as mucositis or stomatitis) related
to an anticancer chemotherapy agent, mainly such as an alkylating
agent, a DNA synthesis inhibitor, a DNA gyrase inhibitor or an
antimetabolite, cellular or humoral immunotherapy or radioactive
rays, or graft-versus-host disease), autoimmune diseases (such as

multiple sclerosis or rheumatoid arthritis), graft-versus-host
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disease (GVHD), hair growth, osteoporosis, ear diseases (such as
hearing loss, tinnitus, dizziness and dysequilibrium), eye
diseases (such as glaucoma and dry eye), diabetes, underactive
bladder, neutropenia, promotion of engraftment in stem cell or
bone marrow transplantation or organ transplantation, neurogenesis
and nerve cell death (such as psycho-neurologic disease,
neuropathy, neurotoxic disease, neuropathic pain and
neurodegenerative disease), muscle regeneration (such as muscular
atrophy, muscular dystrophy and muscle damage), and cervical
ripening.

[16] A pharmaceutical composition containing the compound
according to any one of [1] to [1ll] or a pharmacologically
acceptable salt, and a pharmacologically acceptable carrier, for
use in treating or preventing one, two or more of fibrosis (such
as lung fibrosis (idiopathic pulmonary fibrosis or the like),
liver fibrosis, kidney fibrosis, myocardial fibrosis, scleroderma
and bone marrow fibrosis), inflammatory diseases (such as chronic
obstructive pulmonary disease (COPD), acute lung injury, sepsis,
exacerbation of asthma and lung disease, inflammatory bowel
disease (such as ulcerative colitis and Crohn's disease), peptic
ulcer (such as NSAID induced ulcer), autoinflammatory diseases
(such as Behcet's disease), vasculitis syndrome, acute liver
injury, acute kidney injury, non-alcoholic fatty liver (NASH),
atopic dermatitis, psoriasis, interstitial cystitis, prostatitis
syndrome (such as chronic prostatitis/chronic pelvic pain
syndrome) ), cardiovascular diseases (such as pulmonary
hypertension, angina, myocardial infarction, heart failure,
ischemic heart disease, chronic kidney disease, renal failure,
cerebral apoplexy and peripheral circulatory disturbance), wounds
(such as diabetic ulcer, burn, pressure ulcer, acute mucosal
injury including Stevens-Johnson syndrome, mucosal injury (such as
mucositis or stomatitis) related to an anticancer chemotherapy
agent, mainly such as an alkylating agent, a DNA synthesis

inhibitor, a DNA gyrase inhibitor or an antimetabolite, cellular
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or humoral immunotherapy or radioactive rays, or graft-versus-host
disease), autoimmune diseases (such as multiple sclerosis or
rheumatoid arthritis), graft-versus—-host disease (GVHD), hair
growth, osteoporosis, ear diseases (such as hearing loss,
tinnitus, dizziness and dysequilibrium), eye diseases (such as
glaucoma and dry eye), diabetes, underactive bladder, neutropenia,
promotion of engraftment in stem cell or bone marrow
transplantation or organ transplantation, neurogenesis and nerve
cell death (such as psycho-neurologic disease, neuropathy,
neurotoxic disease, neuropathic pain and neurodegenerative
disease), muscle regeneration (such as muscular atrophy, muscular
dystrophy and muscle damage), and cervical ripening.

[Description of Embodiment]

[0018]

Terms herein used will be described.

The term "C,-C," as used herein means a carbon number of n to
m, n and m are respectively independent natural numbers, and m is
a larger number than n. For example, "C;—C¢" means a carbon number
of 1 to 6.

[0019]

The term "halogen atom" as used herein means a fluorine atom,
a chlorine atom, a bromine atom or an iodine atom. Preferably, it
is a fluorine atom or a chlorine atom.

[0020]

The term "S5-membered aromatic heterocyclic group" as used
herein means a 5-membered aromatic heterocyclic group containing,
in the ring, 1 to 4 atoms selected from a sulfur atom, an oxygen
atom and a nitrogen atom. Examples of the 5-membered aromatic
heterocyclic group include a furyl group, a thienyl group, a
pyrrolyl group, an azepinyl group, a pyrazolyl group, an
imidazolyl group, an oxazolyl group, an isoxazolyl group, a
thiazolyl group, an isothiazolyl group, a 1,2,3-oxadiazolyl group,
a triazolyl group, a tetrazolyl group and a thiadiazolyl group.
[0021]
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The term "6-membered aromatic heterocyclic group" as used
herein means a 6-membered aromatic heterocyclic group containing,
in the ring, 1 to 4 nitrogen atoms. Examples of the 6-membered
aromatic heterocyclic group include a pyridyl group, a pyridazinyl
group, a pyrimidinyl group and a pyrazinyl group.

[0022]

The term "condensed heterocyclic group having 8 to 10 ring
atoms" means a condensed aromatic ring group or non-aromatic ring
group that has 8 to 10 atoms constituting the ring, contains 1 to
5 hetero atoms selected from a sulfur atom, an oxygen atom and a
nitrogen atom in the atoms constituting the ring, optionally
contains 1 to 5 double bonds in the ring, and optionally contains
1 to 3 oxo groups as a ring substituent (excluding a 6, 7-dihydro-
4H-thiazolo[5,4-c]lpyridine ring). Examples of the condensed
heterocyclic group having 8 to 10 ring atoms include a
thienothiophenyl group, a thienofuranyl group, a thienoimidazolyl
group, a benzofuranyl group, an isobenzofuranyl group, a
benzoxazolyl group, a benzoisoxazolyl group, a benzothiazolyl
group, a benzoisothiazolyl group, a benzoimidazolyl group, a
benzothiophenyl group, an indolinyl group, an isoindolinyl group,
an indazolyl group, a thiazolopyridyl group, an oxazolopyrazinyl
group, a tetrahydrobenzothiophenyl group, a tetrahydrobenzofuranyl
group, a dihydrobenzoxazolyl group, an imidazo[l,2-alpyridinyl
group, a 3-oxo-2,3-dihydro[l,2,4]triazolo[4,3-alpyridinyl group, a
3-0x0-2,3-dihydrobenzo[d]isoxazolyl group, a [1,2,4]triazolo[4,3-
alpyridinyl group, a [1l,2,4]triazolo[l,5-alpyridinyl group, a
triazolo[l,5-alpyridinyl group, a 7-oxo-6,7-dihydro—-5H-
pyrrolo[3,4-blpyridinyl group, a 3-oxo-2,3-dihydro-1H-pyrrolol[3, 4-
clpyridinyl group, a l-oxoisoindolinyl group, a 1,3-
dioxoisoindolynyl group, a 1,l1-dioxide-3-oxo-2,3-
dihydrobenzo[d]isothiazolyl group, a 1l,l1-dioxide-3-oxo-2,3-
dihydrobenzo[b]thiophenyl group, a 1,1l-dioxidebenzo[d]isothiazolyl
group, a benzo[d]isoxazolyl group, a l-oxo-1,2-

dihydroisoquinolinyl group, a 4-oxo-3,4-dihydroguinazolinyl group,
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a 4-oxo-3,4-dihydropyrido[3,2-d]lpyrimidinyl group, a 4-oxo-3,4-
dihydropyrido[4,3-d]lpyrimidinyl group, a 8-oxo-7,8-dihydro-1,7-
naphthyridinyl group, a 8-oxo-7,8-dihydro-2, 7-naphthyridinyl
group, a 5-oxo-5,6-dihydro-1, 6-naphthyridinyl group, a l-oxo-1,2-
dihydrophthaladinyl group, a 1l-oxo-1,2,3,4-tetrahydroisoquinolinyl
group, a thieno[3,2-blthiophenyl group, a pyrazolo[l,5-alpyridinyl
group, a quinolinyl group, a quinoxalinyl group, a naphthyridinyl
group, a 8-oxopyrido[2,3-dlpyridazinyl group, a 2-oxoindolinyl
group and an isoquinolinyl group.

[0023]

The term "methylene group" as used herein means a CH, group.
[0024]

The term "carbonyl group" as used herein means a C=0 group.
[0025]

The term "oxo group" as used herein means an =0 group.

[0026]

The term "formyl group" as used herein means a —-CHO group.
[0027]

The term "C;-C¢ alkyl group" as used herein means a linear or
branched alkyl group having 1 to 6 carbon atoms. Examples include
a methyl group, an ethyl group, a propyl group, an isopropyl
group, a butyl group, an isobutyl group, a sec-butyl group, a
tert-butyl group, a pentyl group, an isopentyl group, a neopentyl
group, a l-methylbutyl group, a 2-methylbutyl group, a 1,2-
dimethylpropyl group, a hexyl group and an isohexyl group.

The term "C;-C¢ alkynyl group" as used herein means a linear
or branched alkynyl group having at least one triple bond and 1 to
6 carbon atoms. Examples include an ethynyl group, a 2-propynyl
group, a butynyl group, a 5-pentynyl group and a hexenyl group.
[0028]

The term "C;-C¢ alkylcarbonyl group" as used herein is an
alkylcarbonyl group derived from linear or branched aliphatic
carboxylic acid having 1 to 6 carbon atoms, and means a C;—Cg

alkyl-C(=0)- group. Examples of the C;-C4 alkylcarbonyl group
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include a methylcarbonyl group, an ethylcarbonyl group, a
propylcarbonyl group, an isopropylcarbonyl group, a butylcarbonyl
group, an isobutylcarbonyl group, a sec-butylcarbonyl group, a t-
butylcarbonyl group, a pentylcarbonyl group, an isopentylcarbonyl
group, a neopentylcarbonyl group, a l-methylbutylcarbonyl group, a
2-methylbutylcarbonyl group, a 1l,2-dimethypropylcarbonyl group, a
hexylcarbonyl group and an isohexylcarbonyl group.

[0029]

The term "C;-Cs alkoxy group" as used herein is a linear or
branched alkoxy group having 1 to 6 carbon atom, and means a C;—Cg
alkyl-0- group. Examples include a methoxy group, an ethoxy group,
a propoxy group, an isopropoxy group, an isobutoxy group, a butoxy
group, a sec-butoxy group, a tert-butoxy group, a pentyloxy group
and a hexyloxy group.

[0030]

The term "C;-C¢ alkoxycarbonyl group" as used herein is a
linear or branched alkoxycarbonyl group having 1 to 6 carbon
atoms, and means a C;—-Cg alkyl-0-C(=0)- group. Examples include a
methoxycarbonyl group, an ethoxycarbonyl group, a propoxycarbonyl
group, an isopropoxycarbonyl group, an isobutoxycarbonyl group, a
butoxycarbonyl group, a sec-butoxycarbonyl group, a tert-
butoxycarbonyl group, a pentyloxycarbonyl group and a
hexyloxycarbonyl group.

[0031]

The term "C;-Cq alkylsulfonyl group" as used herein is a
linear or branched alkylsulfonyl group having 1 to 6 carbon atoms,
and means a C;—-Cg alkyl-SO,—- group. Examples include a
methylsulfonyl group, an ethylsulfonyl group, a propylsulfonyl
group, an isopropylsulfonyl group, a butylsulfonyl group, an
isobutylsulfonyl group, a sec-butylsulfonyl group and a tert-
butylsulfonyl group.

[0032]
The term "C;-C¢ alkylsulfonylamino group" as used herein is an

amino group having one hydrogen atom thereof substituted with a C;-
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Ce¢ alkylsulfonyl group, and means a C;-C¢ alkyl-SO,NH- group.
Examples include a methylsulfonylamino group, an
ethylsulfonylamino group, a propylsulfonylamino group, an
isopropylsulfonylamino group, a butylsulfonylamino group, an
isobutylsulfonylamino group, a sec-butylsulfonylamino group and a
tert-butylsulfonylamino group.

[0033]

The term "C;-Cg cycloalkyl group" as used herein means a
monocyclic saturated alicyclic hydrocarbon group having 3 to 8
carbon atoms. Examples include a cyclopropyl group, a cyclobutyl
group, a cyclopentyl group, a cyclohexyl group, a cycloheptyl
group and a cyclooctyl group.

[0034]

The term "C3-Cg cycloalkylcarbonyl group" as used herein is a
cycloalkylcarbonyl group derived from a monocyclic saturated
alicyclic hydrocarbon carboxylic acid having 3 to 8 carbon atoms,
and means a C3—Cg cycloalkyl —-C(=0)- group. Examples of the C3—-Cg
cycloalkylcarbonyl group include a cyclopropylcarbonyl group, a
cyclobutylcarbonyl group, a cyclopentylcarbonyl group, a
cyclohexylcarbonyl group, a cycloheptylcarbonyl group and a
cyclooctylcarbonyl group.

[0035]

The term "C;3-Cg cycloalkylsulfonyl group" as used herein means
a cycloalkyl -SO,- group having 3 to 8 carbon atoms. Examples
include a cyclopropylsulfonyl group, a cyclobutylsulfonyl group, a
cyclopentylsulfonyl group, a cyclohexylsulfonyl group, a
cycloheptylsulfonyl group and a cyclooctylsulfonyl group.

[0036]

The term "C3-Cg cycloalkylsulfonylamino group" as used herein
is an amino group having one hydrogen atom thereof substituted
with a C3—-Cg cycloalkylsulfonyl group, and means a C3;-Cg cycloalkyl
-SO,NH- group. Examples include a cyclopropylsulfonylamino group,

a cyclobutylsulfonylamino group, a cyclopentylsulfonylamino group,
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a cyclohexysulfonylamino group, a cycloheptylsulfonylamino group
and a cyclooctylsulfonylamino group.

[0037]

The term "nitrogen-containing heterocycloalkyl group having 3
to 11 ring atoms" as used herein means a saturated or non-aromatic
unsaturated monocyclic, bicyclic or tricyclic heterocycloalkyl
group having 3, 4, 5, 6, 7, 8, 9 or 10 ring members that contains
one or more nitrogen atoms in its ring structure, and optionally
contains an oxygen atom or a sulfur atom.

The nitrogen-containing heterocycloalkyl group having 3 to 11
ring atoms may be condensed further with a 6-membered aromatic
hydrocarbon ring or a 6-membered aromatic heterocycle. Besides,
the nitrogen-containing heterocycloalkyl group having 3 to 11 ring
atoms can be a bridged or spiro ring group. Examples of the
nitrogen-containing heterocycloalkyl group having 3 to 11 ring
atoms include an aziridinyl group, an azetidinyl group, a
pyrrolidinyl group, a piperidinyl group, an azepanyl group, an
azocanyl group, a dihydropyrrolyl group, a tetrahydropyridinyl
group, a piperazinyl group, a morpholinyl group, a thiomorpholinyl
group, a l-oxidethiomorpholinyl group, a 1,1-
dioxidethiomorpholinyl group, an oxazepinyl group, a thiazepanyl
group, a l-oxide-1,4-thiazepanyl group, a 1,1l-dioxide-1,4-
thiazepanyl group, a 1,4-dithiazepanyl group, a 1,4-oxazocanyl
group, a 1,5-oxazocanyl group, an octahydroindolinyl group, an
octahydroisoindolinyl group, an octahydrocyclopenta[c]pyrrolyl
group, a 3-azabicyclo[3,2,0]heptanyl group, a 3-
azabicyclo[3,1,0]hexanyl group, a 5-azabicyclo[2,1,1]lhexanyl
group, a 2-azabicyclo[2,1,1]hexanyl group, a 2-
azabicyclo[4,1,0]heptanyl group, a 3-azabicyclo[4,1,0]heptanyl
group, a 2-azabicyclo[4,2,0]octanyl group, a 3-
azabicyclo[4,2,0]octanyl group, an octahydro-1H-
cyclopental[clpyridinyl group, a 3-azabicyclo[3,1,1]heptanyl group,
a 2-azabicyclo[2,2,1]lheptanyl group, a 6-azabicyclo[3,1,1]heptanyl

group, a 8-azabicyclo[3,2,1]octanyl group, a 3-
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azabicyclo[3,2,1]octanyl group, a 6-azabicyclo[3,2,1]octanyl
group, a 4-azaspiro[2,4]lheptanyl group, a 5-azaspiro[2,4]lheptanyl
group, a l-oxo-5-azaspiro[2,4]heptanyl group, a 5-
azaspiro[3,4]octanyl group, a 6-azaspiro[3,4]octanyl group, a 2-
oxo—-6-azaspiro[3,4]octanyl group, a l-oxo-6-azaspiro[3,4]octanyl
group, a l-azaspiro[4,4]nonanyl group, a 2-azaspiro[4,4]nonanyl
group, a 2-oxa-7-azaspiro[4,4]nonanyl group, a l-oxa-7-
azaspiro[4,4]lnonanyl group, a 2-azaspirol[4,5]decanyl group, a 8-
oxa—-2-azaspiro[4,5]decanyl group, a 7-oxa-2-azaspiro[4,5]decanyl
group, a 6-oxa-2-azaspiro[4,5]decanyl group, a 2-

azaspiro[4, 6]undecanyl group, a 4-azaspirol[2,5]octanyl group, a 5-
azaspiro[2,5]octanyl group, a 6-azaspiro[2,5]octanyl group, a 1-
oxa—-b—-azaspiro[2,5]octanyl group, a 4-oxa-7-azaspiro[2,5]octanyl
group, a l-oxa—-6-azaspiro[2,5]octanyl group, a 5-
azaspiro[3,5]lnonanyl group, a 6-azaspiro[3,5]nonanyl group, a 7-
azaspiro[3,5]nonanyl group, a l-oxa-6-azaspiro[3,5]nonanyl group,
a 2-oxa-6-azaspiro[3,5]nonanyl group, a 2-oxa—-5-
azaspiro[3,5]lnonanyl group, a 2-oxa-7-azaspiro[3,5]nonanyl group,
a 7-azaspiro[4,5]decanyl group, a 8-azaspirol[4,5]decanyl group, a
2—azaspiro[5,5]undecanyl group and a 3-azaspirol[5,5]undecanyl
group. Examples of the nitrogen-containing heterocycloalkyl group
having 3 to 11 ring atoms with which a 6-membered aromatic
hydrocarbon ring or a 6-membered aromatic heterocycle is condensed
include an indolinyl group, an isoindolinyl group, a 1,2,3,4-
tetrahydroquinolyl group, a 1,2,3,4-tetrahydroisoquinolyl group, a
2,3,4,5-tetrahydro-1H-benzo[blazepinyl group, a 2,3,4,5-
tetrahydro-1H-benzo[clazepinyl group, a 2,3,4,5-tetrahydro-1H-
benzo[d]azepinyl group, a 2,3-dihydro-l1H-pyrrolo[2,3-b]lpyridinyl
group, a 2,3-dihydro-1H-pyrrolo[2,3-c]pyridinyl group, a 2,3-
dihydro-1H-pyrrolo[3,2-clpyridinyl group, a 2,3-dihydro-1H-
pyrrolo[3,2-blpyridinyl group, a 6, 7-dihydro-5H-pyrrolo[3, 4-
blpyridinyl group, a 2,3-dihydro-1H-pyrrolo[3,4-c]lpyridinyl group,
a l,2,3,4-tetrahydro-1, 8—naphthyridinyl group, a 1,2,3,4-
tetrahydro-1, 7-naphthyridinyl group, a 1,2,3,4-tetrahydro-1, 6-
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naphthyridinyl group, a 1,2,3,4-tetrahydro-1,5-naphthyridinyl
group, a 5,6,7,8-tetrahydro-1, 6-naphthyridinyl group, a 1,2,3,4-
tetrahydro-2, 6-naphthyridinyl group, a 1,2,3,4-tetrahydro-2,7-
naphthyridinyl group, a 5,6,7,8-tetrahydro-1, 7-naphthyridinyl
group, a 3,4-dihydro-2H-benzo[b][1l,4]oxadinyl group, a 2,3,4,5-
tetrahydrobenzo[b] [1,4]oxazepinyl group, a 2,3,4,5-
tetrahydrobenzo[b] [1,4]thiazepinyl group and a 2,3,4,5-
tetrahydrobenzo[f] [1,4]oxazepinyl group.

[0038]

The term "3- to 8-membered heterocycloalkyl group" as used
herein means a monocyclic, bicyclic or tricyclic heterocycloalkyl
group having 3, 4, 5, 6, 7 or 8 ring members that contains 1 to 4
endocyclic hetero atoms independently selected from the group
consisting of N, N-oxide, O, S, SO and S0O,, optionally has 1 to 3
carbonyls, and optionally has one double bond in the ring.

The 3- to 8-membered heterocycloalkyl group may be condensed
further with a 6-membered aromatic hydrocarbon ring or a 6-
membered aromatic heterocycle. Besides, the 3- to 8-membered
heterocycloalkyl group can be a bridged or spiro ring group.
Examples of the 3- to 8-membered heterocycloalkyl group include an
aziridinyl group, an azetidinyl group, an oxiranyl group, an
oxetanyl group, a tetrahydro-2H-pyranyl group, a dihydropyranyl
group, a pyranyl group, a tetrahydrofuranyl group, an imidazolyl
group, a dihydropyrazolyl group, a dihydroimidazolyl group, a
dihydrooxadiazolyl group, a thiazolidyl group, a pyrrolidinyl
group, a piperidinyl group, an azepanyl group, an azocanyl group,
a dihydropyrrolyl group, a tetrahydropyridinyl group, a
piperazinyl group, a morpholinyl group, a thiomorpholinyl group, a
l-oxide thiomorphlinyl group, a 1l,1-dioxide thiomorpholinyl group,
an oxazepinyl group, a thiazepanyl group, a l-oxide-1,4-
thiazepanyl group, a 1l,l1-dioxide-1,4-thiazepanyl group, a 1,4-
diazepanyl group, a 1,4-oxazocanyl group, a 1l,5-oxazocanyl group,
an octahydrocyclopentalc]pyrrolyl group, a 3-

azabicyclo[3,2,0]lheptanyl group, a 3-azabicyclo[3,1,0]lhexanyl
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group, a 5S5-azabicyclo[2,1,1]lhexanyl group, a 2-
azabicyclo[2,1,1]lhexanyl group, a 2-azabicyclo[4,1,0]lheptanyl
group, a 3-azabicyclo[4,1,0]heptanyl group, a 2-
azabicyclo[4,2,0]octanyl group, a 3-azabicyclo[4,2,0]octanyl
group, a 3-azabicyclo[3,1,1]heptanyl group, a 2-
azabicyclo[2,2,1]heptanyl group, a 6-azabicyclo[3,1,1]heptanyl
group, a 8-azabicyclo[3,2,1]octanyl group, a 3-
azabicyclo[3,2,1]octanyl group, a 6-azabicyclo[3,2,1]loctanyl
group, a 4-azaspiro[2,4]lheptanyl group, a 5-azaspiro[2,4]lheptanyl
group, a l-oxo-5-azaspiro[2,4]lheptanyl group, a 5-
azaspiro[3,4]loctanyl group, a 6-azaspiro[3,4]octanyl group, a 2-
oxo—-6-azaspiro[3,4]octanyl group, a l-oxo—-6-azaspiro[3,4]octanyl
group, a 4-azaspiro[2,5]octanyl group, a 5S5-azaspiro[2,5]octanyl
group, a 6b-azaspiro[2,5]octanyl group, a l-oxa-5-
azaspiro([2,5]octanyl group, a 4-oxa-7-azaspiro[2,5]octanyl group
and a l-oxa-6-azaspirol[2,5]octanyl group. Examples of the 3- to 8-
membered heterocycloalkyl group with which a 6-membered aromatic
hydrocarbon ring or 6-membered aromatic heterocycle is condensed
include an indolinyl group, an isoindolinyl group, a 1,2,3,4-
tetrahydroquinolyl group, a 1,2,3,4-tetrahydroisoquinolyl group, a
2,3,4,5-tetrahydro-1H-benzo[b]azepinyl group, a 2,3,4,5-
tetrahydro-1H-benzo[clazepinyl group, a 2,3,4,5-tetrahydro-1H-
benzo[d]azepinyl group, a 2,3-dihydro-1H-pyrrolo[2,3-blpyridinyl
group, a 2,3-dihydro-1H-pyrrolo[2,3-c]pyridinyl group, a 2,3-
dihydro-1H-pyrrolo[3,2-c]pyridinyl group, a 2,3-dihydro-1H-
pyrrolo[3,2-blpyridinyl group, a 6, 7-dihydro-5H-pyrrolo[3,4-
b]lpyridinyl group, a 2,3-dihydro-1H-pyrrolo[3,4-clpyridinyl group,
a l,2,3,4-tetrahydro-1, 8-naphthyridinyl group, a 1,2,3,4-
tetrahydro-1, 7-naphthyridinyl group, a 1,2,3,4-tetrahydro-1, 6-
naphthyridinyl group, a 1,2,3,4-tetrahydro-1,5-naphthrydinyl
group, a 5,6,7,8-tetrahydro-1, 6-napthyridinyl group, a 1,2,3,4-
tetrahydro-2, 6-napthyridinyl group, a 1,2,3,4-tetrahydro-2,7-
naphthyridinyl group, a 5,6,7,8-tetrahydro-1, 7-naphthyridinyl
group, a 3,4-dihydro-2H-benzo[b][1l,4]oxadinyl group, a 2,3,4,5-
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tetrahydrobenzo[b] [1,4]oxazepinyl group, a 2,3,4,5-
tetrahydrobenzo[b] [1,4]thiazepinyl group and a 2,3,4,5-
tetrahydrobenzo[f] [1l,4]oxazepinyl group.

The term "3- to 8-membered heterocycloalkyl group containing
an oxygen atom" as used herein means a 3- to 8-membered
heterocycloalkyl group containing one or more endocyclic oxygen
atoms. Examples of the 3- to 8-membered heterocycloalkyl group
containing an oxygen atom include an oxiranyl group, an oxetanyl
group, a tetrahydro-2H-pyranyl group, a dihydropyranyl group, a
pyranyl group, a tetrahydrofuranyl group, a dihydrooxadiazolyl
group, a morpholinyl group, an oxazepinyl group, a 1,4-oxazocanyl
group, a 1l,5-oxazocanyl group, a 3,4-dihydro-2H-
benzo[b] [1,4]oxadinyl group, a 2,3,4,5-
tetrahydrobenzo[b] [1,4]oxazepinyl group and a 2,3,4,5-
tetrahydrobenzo[f] [1l,4]oxazepinyl group.

[0039]

The term "3- to 8-membered heterocycloalkylcarbonyl group" as
used herein means a 3- to 8-membered heterocycloalkyl -C(=0)-
group. Examples of the 3- to 8-membered heterocycloalkylcarbonyl
group include an aziridinylcarbonyl group, an azetidinylcarbonyl
group, an oxetanylcarbonyl group, an imidazolidylcarbonyl group, a
thiazolidylcarbonyl group, a pyrrolidinylcarbonyl group, a
piperidinylcarbonyl group, a piperazinylcarbonyl group, a
morpholinylcarbonyl group, a thiomorpholinylcarbonyl group, a
dihydropyrazolylcarbonyl group, a dihydropyrrolylcarbonyl group, a
dihydroimidazolylcarbonyl group, a dihydrooxadiazolylcarbonyl
group, a dihydropyranylcarbonyl group, a pyranylcarbonyl group, a
tetrahydropyrazinylcarbonyl group, an azepanylcarbonyl group, a
diazepanylcarbonyl group, an oxazepanylcarbonyl group, a
thiazepanylcarbonyl group and a tetrahydrodiazepinylcarbonyl
group.

[0040]
The term "3- to 8-membered heterocycloalkylamino group" as

used herein means a 3- to 8-membered heterocycloalkyl -NH- group.
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Examples of the 3- to 8-membered heterocycloalkylamino group
include an aziridinylamino group, an azetidinylamino group, an
oxetanylamino group, an imidazolidylamino group, a
thiazolidylamino group, a pyrrolidinylamino group, a
piperidinylamino group, a piperazinylamino group, a
morpholinylamino group, a thiomorpholinylamino group, a
dihydropyrazolylamino group, a dihydropyrrolylamino group, a
dihydroimidazolylamino group, a dihydrooxadiazolylamino group, a
dihydropyranylamino group, a pyranylamino group, a
tetrahydropyrazinylamino group, an azepanylamino group, a
diazepanylamino group, an oxazepanylamino group, a
thiazepanylamino group and a tetrahydrodiazepinylamino group.
[0041]

The term "3- to 8-membered heterocycloalkylaminocarbonyl
group" as used herein means a 3- to 8-membered heterocycloalkyl -
NHC (=0) - group. Examples of the 3- to 8-membered
heterocycloalkylaminocarbonyl group include an
aziridinylaminocarbonyl group, an azetidinylaminocarbonyl group,
an oxetanylaminocarbonyl group, an imidazolidylaminocarbonyl
group, a thiazolidylaminocarbonyl group, a
pyrrolidinylaminocarbonyl group, a piperidinylaminocarbonyl group,
a piperazinylaminocarbonyl group, a morpholinylaminocarbonyl
group, a thiomorpholinylaminocarbonyl group, a
dihydropyrazolylaminocarbonyl group, a
dihydropyrrolylaminocarbonyl group, a
dihydroimidazolylaminocarbonyl group, a
dihydrooxadiazolylaminocarbonyl group, a
dihydropyranylaminocarbonyl group, a pyranylaminocarbonyl group, a
tetrahydropyrazinylaminocarbonyl group, an azepanylaminocarbonyl
group, a diazepanylaminocarbonyl group, an oxazepanylaminocarbonyl
group, a thiazepanylaminocarbonyl group and a
tetrahydrodiazepinylaminocarbonyl group.

[0042]
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The term "C;3-Cg cycloalkoxy group" as used herein is a
monocyclic saturated alicyclic hydrocarbon ring alkoxy group
having 3 to 8 carbon atoms, and means a C;-Cg cycloalkyl-O- group.
Examples include a cyclopropyloxy group, a cyclobutyloxy group, a
cyclopentyloxy group, a cyclohexyloxy group, a cycloheptyloxy
group and a cyclooctyloxy group.

[0043]

The term "halo C;-C4 alkyl group" as used herein means a C;—-Cg
alkyl group substituted with 1 to 5 same or different halogen
atoms. Examples of the halo C;-C¢ alkyl group include a
fluoromethyl group, a difluoromethyl group, a trifluoromethyl
group, a 2—-fluoroethyl group, a 2-chloroethyl group, a 2,2-
difluoroethyl group, a 1l,1-difluorocethyl group, a 1,2-
difluoroethyl group, a 2,2,2-trifluorocethyl group, a 1,1,2,2,2-
pentafluoroethyl group, a 2,2,2-trichloroethyl group, a 3-
fluoropropyl group, a 2-fluoropropyl group, a l-fluoropropyl
group, a 3,3-difluoropropyl group, a 2,2-difluoropropyl group, a
1,1-difluoropropyl group, a 4-fluorobutyl group, a 5-fluoropentyl
group and a 6-fluorohexyl group.

[0044]

The term "halo C;-Cg alkoxy group" as used herein means a C;—Cg
alkoxy group substituted with 1 to 5 same or different halogen
atoms. Examples of the halo C;-C¢ alkoxy group include a
fluoromethoxy group, a difluoromethoxy group, a trifluoromethoxy
group, a 2-fluoroethoxy group, a 2-chloroethoxy group, a 2,2-
difluoroethoxy group, a 1,l-difluoroethoxy group, a 1,2-
difluoroethoxy group, a 2,2,2-trifluoroethoxy group, a 1,1,2,2,2-
pentafluoroethoxy group, a 2,2,2-trichloroethoxy group, a 3-
fluoropropoxy group, a 2-fluoropropoxy group, a l-fluoropropoxy
group, a 3,3-difluoropropoxy group, a 2,2-difluoropropoxy group, a
1,1-difluoropropoxy group, a 4-fluorobutoxy group, a 5-
fluoropentoxy group and a 6-fluorochexyloxy group.

[0045]
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The term "hydroxy C;-C¢ alkyl group" as used herein means a Ci-
Ce¢ alkyl group substituted with a hydroxyl group. Examples of the
hydroxy C;—-Cg alkyl group include a 2-hydroxyethyl group, a 1-
hydroxyethyl group, a 3-hydroxypropyl group, a 2-hydroxypropyl
group, a l-hydroxypropyl group, a 4-hydroxybutyl group, a 3-
hydroxybutyl group, a 2-hydroxybutyl group, a l-hydroxybutyl
group, a 5-hydroxypentyl group and a 6-hydroxyhexyl group.

[0046]

The term "C;-Ci;p aralkyl group" as used herein means a C;-Cy4
alkyl group substituted with a phenyl group. Examples of the C;-Cjg
aralkyl group include a benzyl group, a 2-phenylethyl group, a 1-
phenylethyl group, a 3-phenylpropyl group, a l-phenylpropyl group
and a 4-phenylbutyl group.

[0047]

The term "amino group optionally having one or two C;-C¢ alkyl
groups”" as used herein means an amino group in which one or two
hydrogen atoms thereof are optionally substituted with a linear
alkyl group or branched alkyl group having 1 to 6 carbon atoms.
Examples include an amino group, a methylamino group, an
ethylamino group, a propylamino group, an isopropylamino group, a
butylamino group, an isobutylamino group, a sec-butylamino group,
a tert-butylamino group, a pentylamino group, an isopentylamino
group, a neopentylamino group, a l-methylbutylamino group, a 2-
methylbutylamino group, a 1,2-dimethylpropylamino group, a
hexylamino group, an isohexylamino group, a dimethylamino group, a
diethylamino group, a N-ethyl-N-methylamino group and a N-ethyl-N-
propylamino group.

[0048]

The term "aminocarbonyl group optionally having one or two Ci;—
Cs alkyl groups" as used herein means an aminocarbonyl group in
which one or two hydrogen atoms of an amino group are optionally
substituted with a linear alkyl group or branched alkyl group
having 1 to 6 carbon atoms. Examples include an aminocarbonyl

group, a methylaminocarbonyl group, an ethylaminocarbonyl group, a
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propylaminocarbonyl group, an isopropylaminocarbonyl group, a
butylaminocarbonyl group, an isobutylaminocarbonyl group, a sec-
butylaminocarbonyl group, a tert-butylaminocarbonyl group, a
pentylaminocarbonyl group, an isopentylaminocarbonyl group, a
neopentylaminocarbonyl group, a l-methylbutylaminocarbonyl group,
a 2-methylbutylaminocarbonyl group, a 1,2-
dimethylpropylaminocarbonyl group, a hexylaminocarbonyl group, an
isohexylaminocarbonyl group, a dimethylaminocarbonyl group, a
diethylaminocarbonyl group, a N-ethyl-N-methylaminocarbonyl group
and a N-ethyl-N-propylaminocarbonyl group.
[0049]

The term "aminosulfonyl group optionally having one or two Ci-—
Cs alkyl groups" as used herein means an aminosulfonyl group in
which one or two hydrogen atoms of an amino group are optionally
substituted with a linear alkyl group or branched alkyl group
having 1 to 6 carbon atoms. Examples include an aminosulfonyl
group, a methylaminosulfonyl group, an ethylaminosulfonyl group, a
propylaminosulfonyl group, an isopropylaminosulfonyl group, a
butylaminosulfonyl group, an isobutylaminosulfonyl group, a sec-
butylaminosulfonyl group, a tert-butylaminosulfonyl group, a
pentylaminosulfonyl group, an isopentylaminosulfonyl group, a
neopentylaminosulfonyl group, a l-methylbutylaminosulfonyl group,
a 2-methylbutylaminosulfonyl group, a 1,2-
dimethylpropylaminosulfonyl group, a hexylaminosulfonyl group, an
isohexylaminosulfonyl group, a dimethylaminosulfonyl group, a
diethylaminosulfonyl group, a N-ethyl-N-methylaminosulfonyl group
and a N-ethyl-N-propylaminosulfonyl group.
[0050]

Now, the present embodiment will be described in more detail.
[0051]

In the following description, definition of each functional
group included in a general formula may be sometimes omitted by

referring to definition already given. Referred definition
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corresponds to definition mentioned in the following description
of the embodiment.

[0052]

The present embodiment relates to a compound represented by
the following general formula (1) or a pharmacologically
acceptable salt thereof.

[0053]

[Formula 33]

2 1
GYQ /G1
Q3
Q4
[0054]

In the general formula (1), Q! is —-C(R!)=C(R2)-, -C(R3)=N- or a
sulfur atom;

Q? is C(R%*) or a nitrogen atom;

Q® is —(CHz)n= (CR°R®) ,— (CH2) p—;

Q% is a single bond, a methylene group, an oxygen atom, a
sulfur atom, a SO group, a SO, group, a methyleneoxy group, a
difluoromethylene group or a NR’ group;

Gl is a phenyl group, a 5-membered aromatic heterocyclic
group, a 6-membered aromatic heterocyclic group, a condensed
heterocyclic group having 8 to 10 ring atoms (excluding a 6,7-
dihydro-4H-thiazolo[5,4-c]lpyridine ring), a C3—-Cg cycloalkyl group
or a 3- to 8-membered heterocycloalkyl group, each optionally
having one or more substituents selected from group A;

G2 is —-C(=0)-NR®R?, —-C (=0)-NR!R!l, -C(=0)-CHR!2R13, —CH(OH) -
CHR12R13, —S—-CHR!2R13, -S(=0)-CHR!2R13 or -S0,-CHRI2R13;

R! and R? are the same or different, and a hydrogen atom, a
halogen atom, or a C;—-Cs alkyl group, a Ci—-Cs alkoxy group or a Cs—
Cg cycloalkyl group, each optionally having one or more
substituents selected from group C;

R3 is a hydrogen atom, or a C;-C¢ alkyl group, a C;—-Cg¢ alkoxy
group or a C3-Cg cycloalkyl group, each optionally having one or

more substituents selected from group C;
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R% is a hydrogen atom, a halogen atom, or a C;-C¢ alkyl group,
a C1-Cg alkoxy group or a C3—Cg cycloalkyl group, each optionally
having one or more substituents selected from group C;

R> and R® are the same or different, and a hydrogen atom, a
halogen atom, or a C;—-C¢ alkyl group, a Ci—-Cs alkoxy group or a Cs—
Cg cycloalkyl group, each optionally having one or more
substituents selected from group C;

R7 is a hydrogen atom, or a C;-Cs alkyl group, a C3;—Cg
cycloalkyl group, a C;-C4 alkylcarbonyl group, a phenyl group, a 5-
membered aromatic heterocyclic group or a 6-membered aromatic
heterocyclic group, each optionally having one or more
substituents selected from group C;

R® and R° are the same or different, and a hydrogen atom, or a
C:1-C¢ alkyl group or a C3—Cg cycloalkyl group, each optionally
having one or more substituents selected from group B;

when one of R® and R? is a hydrogen atom, the other is a C;—-Cg
alkyl group having one or more substituents selected from a
halogen atom, a hydroxy group, a carboxyl group, a C;—Cg
alkylcarbonyl group, a C;—Cg alkoxy group and a C;-Cg alkoxycarbonyl
group;

R0 and R!!' are, together with the nitrogen atom to which they
are attached, a nitrogen-containing heterocycloalkyl group having
3 to 11 ring atoms optionally having one or more substituents
selected from group Bj;

R12 and R!3? are the same or different, and a C;-C¢ alkyl group,
a C3-Cg cycloalkyl group or a 3—- to 8-membered heterocycloalkyl
group, each optionally having one or more substituents selected
from group B; or

R!2 and R!3 are, together with the carbon atom to which they
are attached, a C3—-Cg cycloalkyl group optionally having one or
more substituents selected from group B;

group A consists of a halogen atom, a hydroxy group, a
carbonyl group, a nitrile group, a carboxyl group, a formyl group,

an oxo group (=0); and C;—-C¢ alkyl group, a Ci;—C¢ alkylcarbonyl
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group, a Ci1—C¢ alkoxy group, a C;—-Cs alkoxycarbonyl group, a C;—Cg
alkylsulfonyl group, a C;-Cs alkylsulfonylamino group, a Cs3—Cg
cycloalkyl group, a C3—Cg cycloalkylcarbonyl group, a C3—Cg
cycloalkoxy group, a C3-Cg cycloalkylsulfonyl group, a C3—Cg
cycloalkylsulfonylamino group, a 3- to 8-membered heterocycloalkyl
group containing an oxygen atom, a 3- to 8-membered
heterocycloalkylcarbonyl group, a 3—- to 8-membered
heterocycloalkylamino group and a 3- to 8-membered
heterocycloalkylaminocarbonyl group, each optionally having one or
more substituents selected from group Al; an amino group, an
aminocarbonyl group and an aminosulfonyl group, each optionally
having one or two C;-C¢ alkyl groups optionally having, in an amino
group, one or more substituents selected from group Al; and a
phenyl group, a S5-membered aromatic heterocyclic group and a 6-—
membered aromatic heterocyclic group, each optionally having one
or more substituents selected from group Bj;

group Al consists of a halogen atom, a hydroxy group, a
carbonyl group, a nitrile group, a carboxyl group, a formyl group,
an oxo group (=0); and a C;—-Cg¢ alkyl group, a Ci1—C¢ alkylcarbonyl
group, a Ci1—C¢ alkoxy group, a C;—-Cy alkoxycarbonyl group, a C;—Cg
alkylsulfonyl group, a C;-Cgs alkylsulfonylamino group, a Cs3—Cg
cycloalkyl group, a 3- to 8-membered heterocycloalkyl group, a 3-
to 8-membered heterocycloalkylcarbonyl group, a 3—- to 8-memered
heterocycloalkylamino group and a 3- to 8-memebered
heterocycloalkylaminocarbonyl group, each optionally having one or
more substituents selected from group A2; an aminocarbonyl group
and an amino group, each optionally having one or two C;-C¢ alkyl
groups optionally having one or more substituents selected from
group A2; and a phenyl group, a 5-membered aromatic heterocyclic
group and a 6-membered aromatic heterocyclic group, each
optionally having one or more substituents selected from group B;

group A2 consists of a halogen atom, a hydroxy group, a
nitrile group, a carboxyl group, a formyl group, an OxXO group

(=0), a C1—-Cg¢ alkyl group, a Ci—-C¢ alkylcarbonyl group, a C;—Cg
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alkoxy group, a C;—-Cg alkoxycarbonyl group, a C;—Cg
alkylsulfonylamino group, a 5-membered aromatic heterocyclic

group, a 6-membered aromatic heterocyclic group, and a 3—- to 8-
membered heterocycloalkyl group;

group B consists of a halogen atom, a hydroxy group, a nitrile
group, a carbonyl group, an oxo group (=0), a carboxyl group, a Ci—
Cs alkyl group, a C;—-C¢ alkynyl group, a halo C;-C¢ alkyl group, a
hydroxy C;-Cy4 alkyl group, a Ci1—-C¢ alkylcarbonyl group, a C;—-Cg
alkoxy group, a halo C;-C¢ alkoxy group, a C;—-Cs alkoxycarbonyl
group, a Ci1—-C¢ alkoxy C;-Cy4 alkyl group, a C;—-Cg alkoxycarbonyl C;—Cg
alkyl group, a C3-Cg cycloalkyl group, a C3-Cg cycloalkylcarbonyl
group, a C3—Cg cycloalkoxy group, an aminocarbonyl group optionally
having one or two C;-Cg alkyl groups, a Ci1—-Cg alkylsulfonyl group,
an aminosulfonyl group optionally having one or two C;—-Cg4 alkyl
groups, a C;—-Cy alkylsulfonylamino group and an amino group
optionally having one or two C;-Cg alkyl groups;

group C consists of a halogen atom, a hydroxy group, a nitrile
group, a carboxyl group, a C;—-C¢ alkylcarbonyl group, a C;—Cs alkoxy
group, a C;—-C¢ alkoxycarbonyl group, an aminocarbonyl group
optionally having one or two C;-C¢ alkyl groups, an amino group
optionally having one or two C;-C¢ alkyl groups, and a 3- to 8-
membered heterocycloalkyl group; and

each of m, n, p is 0, 1 or 2, and m + n + p is an integer of 2
to 5.

[0055]

With regard to the compound (1) of the present embodiment or a
pharmacologically acceptable salt thereof, preferred compounds are
as follows.

[0056]

The compound represented by the general formula (1) is
preferably a compound represented by a formula selected from the
group consisting of the following Ala), Alb), A2a), A2b), A2c),
A2d), A2e), A3a) and A3b):



[0057]
[Formula 34]
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[0058]

In the general formula (1), preferably, NRIR!! in —-CONR!R!! of

G? is a group selected from the group consisting of the following
Bl) to B20), or —-CHR!?RI3 of G2 is a group represented by the
following C1):

[0059]

[Formula 35]
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[0060]

The compound represented by the general formula (1) is more
preferably a compound represented by a formula selected from the
group consisting of the following Alaa), Alba), A2aa), A2ba),
A2ca), A2da), A2ea), A3aa) and A3ba):

[0061]

[Formula 36]

Alaa) A1ba)
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|
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6 6
Q°-q* Q%3 Qt-q? Q-3
A3aa) A3ba)
R!
R4 R“
> X R ~ N
)74
RS )"R‘ _g! R15 R4 'N,G‘
Q5_Q3 Q5 Q3
[0062]

In the general formula (1), G! is preferably a group selected
from the following Gla), Glb), Glc), Gld), Gle), G1f), Glg), Glh),
G1i), G1j), Glk), G11), Glm), Gln), Glo), Glp), Glg), Glr), Gls),
Glt), Glu), Glv), Glw), Glx), Gly), Glz), Gla), G1B), G1C), G1D),
GlE), G1F¥), G1G), G1lH), GlI1I), GlJ), G1K), GlL), G1M), GI1N), GlO),
G1lP), G1Q), G1R), G1S) and G1T):

[0063]
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[0064]

In the general formula (1), G! is more preferably a group
selected from the following Glaa), Glba), Glca), Glfa), Glga),
Glha), Glia), Glla), Gloa), Glpa), Glga), Glva), Glwa), Glxa),

Glya) and GlAa) :

[0065]
[Formula 38]
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[0066]

R! and R? are preferably the same or different, and a hydrogen
atom, a halogen atom, or a C;-C; alkyl group, a C;—Cs alkoxy group
or a C3—Cg cycloalkyl group, each optionally having one or more
substituents selected from group C;

R! and R? are more preferably the same or different, and a
hydrogen atom, a halogen atom, a C;-Cs; alkyl group, a C;—-C; alkoxy
group or a C3—Cg cycloalkyl group;

R3 is preferably a hydrogen atom, or a C;-Cs3 alkyl group or a
C1—C3 alkoxy group optionally having one or more substituents
selected from group C;

R3 is more preferably a hydrogen atom, a C;—-Cs alkyl group or a
C1-C53 alkoxy group;

R* is preferably a hydrogen atom, a halogen atom, or a C;—-Cjy
alkyl group, a Ci;—Cs alkoxy group or a C3—Cg cycloalkyl group, each

optionally having one or more substituents selected from group C;
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R% is more preferably a hydrogen atom, a halogen atom, a C;-Cj
alkyl group, a C;-C3 alkoxy group or a C3—Cg cycloalkyl group;

R> and R® are preferably the same or different, and a hydrogen
atom, a halogen atom, or a Ci-Cg4 alkyl group, a C;—Cs alkoxy group
or a C3—Cg cycloalkyl group, each optionally having one or more
substituents selected from group C;

R> and R® are more preferably the same or different, and a
hydrogen atom, a halogen atom, or a C;-C; alkyl group or a C;-Cj;
alkoxy group, each optionally having one or more substituents
selected from group C;

R7 is preferably a hydrogen atom, or a C;-Cgs alkyl group or a
C3—Cg cycloalkyl group, each optionally having one or more
substituents selected from group C;

R7 is more preferably a hydrogen atom, or a C;—-C3 alkyl group
optionally having one or more substituents selected from group C;
and

R7 is most preferably a hydrogen atom, or a C;—-C3 alkyl group.

R® and R? are preferably the same or different, and a hydrogen
atom, or a C1-C¢ alkyl group optionally having one or more
substituents selected from group Bj;

when one of R® and R° is a hydrogen atom, the other is a C;-Cg
alkyl group having one or more substituents selected from group B;

R® and R° are more preferably the same or different, and a
hydrogen atom, or a C;-C¢ alkyl group optionally having one or more
substituents selected from group DI1;

when one of R® and R? is a hydrogen atom, the other is a C;—-Cg
alkyl group having one or more substituents selected from group
D1;

R0 and R!! preferably represent, together with the nitrogen
atom to which they are attached, a nitrogen-containing
heterocycloalkyl group optionally having one or more substituents

selected from group B and having 3 to 11 ring atoms;
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the nitrogen-containing heterocycloalkyl group is monocyclic,
condensed bicyclic, or bicyclic optionally containing a bridged or
spiro ring;

the nitrogen-containing heterocycloalkyl group optionally
further contains one to three hetero atoms selected from a
nitrogen atom, an oxygen atom and a sulfur atom;

R12 and R!3 preferably represent, together with the carbon atom
to which they are attached, a C3-Cs cycloalkyl group optionally
having one or more substituents selected from group B;

R4 and R!® are preferably the same or different, and a
hydrogen atom, a halogen atom, a hydroxy group, a nitrile group, a
carboxyl group, a C;—-Cg¢ alkyl group, a Ci;—-C¢ alkylcarbonyl group, a
C1—C¢ alkoxy group, a C;—-Cg alkoxycarbonyl group or a halo C;-Cgq
alkyl group;

R4 and R!®> are optionally substituted in any ring in the
formula;

R!® is a hydrogen atom, or a C;—-Cs3 alkyl group optionally
having one or more substituents selected from group D;

R!7 and R!® are preferably the same or different, and a
hydrogen atom, a halogen atom, or a C;-C; alkyl group or a C;-Cj;
alkoxy group, each optionally having one or more substituents
selected from group DI1;

R!7 and R!® are preferably the same or different, and a
hydrogen atom, a halogen atom, a C;:-Cs3 alkyl group, a C;—Cs alkoxy
group or a halo C;—Cs alkyl group;

R!? is preferably a hydrogen atom, a 3- to 8-membered
heterocycloalkyl group containing an oxygen atom, or a C3—Cg
cycloalkyl group, a hydroxy C;—Cs alkyl group, a phenyl group, a
phenyl C;-C3 alkyl group, a 6-membered aromatic heterocyclic group,
a 6-membered aromatic heterocyclic C;-C; alkyl group, a C;—-C; alkyl
group or a C;—-Cs alkoxy C;-Cz alkyl group, each optionally having
one or more substituents selected from group C;

R20 is preferably a hydrogen atom, a halogen atom, a hydroxy

group, a nitrile group, a carboxyl group, a formyl group, or C;—Cg
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alkyl group, a C1-C¢ alkylcarbonyl group, a Ci;—Cs alkoxy group, a
C1—-Cg alkoxycarbonyl group, a C;—-C¢ alkylsulfonylamino group, a Ci—
Ce¢ alkylsulfonyl group, a C3—Cg cycloalkyl group, a 3- to 8-
membered heterocycloalkylcarbonyl group, a 3- to 8-membered
heterocycloalkylamino group, or a 3— to 8-membered
heterocycloalkylaminocarbonyl group, each optionally having one or
more substituents selected from group A3, or an aminocarbonyl
group optionally having one or two C;—-C¢ alkyl groups optionally
having one or more substituents selected from group Bl, or a 5-
membered aromatic heterocyclic group or a 6-membered aromatic
heterocyclic group, each optionally having one or more
substituents selected from group Bl;

R2! is preferably a hydrogen atom, a halogen atom, a hydroxy
group, a nitrile group, a carboxyl group, a formyl group; or a Ci;—
Cs alkyl group, a C;—-C¢ alkylcarbonyl group, a C;—Cs alkoxy group, a
C1-C¢ alkoxycarbonyl group, a C;—-C¢ alkylsulfonylamino group, a Ci—
Ce¢ alkylsulfonyl group, a C3—-Cg cycloalkyl group, a 3- to 8-
membered heterocycloalkylcarbonyl group, a 3- to 8-membered
heterocycloalkylamino group or a 3- to 8-membered
heterocycloalkylaminocarbonyl group, each optionally having one or
more substituents selected from group Bl; an amino group or an
aminocarbonyl group, each optionally having one or two C;-Cg alkyl
groups optionally having, in an amino group, one or more
substituents selected from group A3; or a 5-membered aromatic
heterocyclic group or a 6-membered aromatic heterocyclic group,
each optionally having one or more substituents selected from
group B1l;

R20 and R?! are optionally substituted in any ring in the
formula;

R22 and R2?3 are preferably the same or different, and a
hydrogen atom, a halogen atom or a C;-Cs alkyl group;

R?% 1s a hydrogen atom, or one or more substituents selected

from group BIl;
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Y is preferably a methylene group, an oxygen atom, a sulfur
atom or a N-R!® group;

Q> is preferably a methylene group, an oxygen atom or a sulfur
atom;

Q% is preferably a single bond, a methylene group, an oxygen
atom, a sulfur atom, a SO group, a SO, group, a methyleneoxy group,
a difluoromethylene group or NR7, and more preferably a single
bond, a methylene group, an oxygen atom or a methyleneoxy group.

each of m, n and p is 0, 1 or 2, and m + n + p is an integer
of 2 to 5.

g and r are preferably 0, 1, 2 or 3.

Group A consists of a halogen atom, a hydroxy group, a
carbonyl group, a nitrile group, a carboxyl group, a formyl group,
an oxo group (=0); and a C;—-Cg alkyl group, a C;—-Cs alkylcarbonyl
group, a C;—C¢ alkoxy group, a C;—C¢ alkoxycarbonyl group, a C;—Cg
alkylsulfonyl group, a C;—-Cg¢ alkylsulfonylamino group, a C3—Cg
cycloalkyl group, a C3—Cg cycloalkylcarbonyl group, a C3—Cg
cycloalkoxy group, a C3-Cg cycloalkylsulfonyl group, a C3—Cg
cycloalkylsulfonylamino group, a 3—- to 8-membered heterocycloalkyl
group containing an oxygen atom, a 3- to 8-membered
heterocycloalkylcarbonyl group, a 3—- to 8-membered
heterocycloalkylamino group and a 3- to 8-membered
heterocycloalkylaminocarbonyl group, each optionally having one or
more substituents selected from group Al; an amino group, an
aminocarbonyl group and an aminosulfonyl group, each optionally
having one or two C;-C¢ alkyl groups optionally having, in an amino
group, one or more substituents selected from group Al; and a
phenyl group, a S5-membered aromatic heterocyclic group and a 6-—
membered aromatic heterocyclic group, each optionally having one
or more substituents selected from group B.

Group Al consists of a halogen atom, a hydroxy group, a
carbonyl group, a nitrile group, a carboxyl group, a formyl group,
an oxo group (=0); and a C;—-Cg4 alkyl group, a C1—C¢ alkylcarbonyl

group, a Ci;—C¢ alkoxy group, a C;—-Cy alkoxycarbonyl group, a C;—Cgq
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alkylsulfonyl group, a C;-Cs alkylsulfonylamino group, a Cs3—Cg
cycloalkyl group, a 3- to 8-membered heterocycloalkyl group, a 3-
to 8-membered heterocycloalkylcarbonyl group, a 3—- to 8-memered
heterocycloalkylamino group and a 3—- to 8-memebered
heterocycloalkylaminocarbonyl group, each optionally having one or
more substituents selected from group A2; an aminocarbonyl group
and an amino group, each optionally having one or two C;-C¢ alkyl
groups optionally having one or more substituents selected from
group A2; and a phenyl group, a 5-membered aromatic heterocyclic
group and a 6-membered aromatic heterocyclic group, each
optionally having one or more substituents selected from group B.

Group A2 consists of a halogen atom, a hydroxy group, a
nitrile group, a carboxyl group, a formyl group, an OxXO group
(=0), a Ci1-Cg4 alkyl group, a C;—-C¢ alkylcarbonyl group, a Ci1—Cjg
alkoxy group, a C;—C¢ alkoxycarbonyl group, a C;—Cg
alkylsulfonylamino group, a 5-membered aromatic heterocyclic
group, a 6-membered aromatic heterocyclic group, and a 3—- to 8-
membered heterocycloalkyl group.

Group A3 consists of a halogen atom, a hydroxy group, a
nitrile group, a carboxyl group, an oxo group (=0), a formyl
group, a C;—C¢ alkyl group, a Ci:—C¢ alkynyl group, a Ci1—Cs
alkylcarbonyl group, a C;—-C¢ alkoxy group, a C;—-Cys alkoxycarbonyl
group and a Ci1-Cg¢ alkylsulfonylamino group.

Group B consists of a halogen atom, a hydroxy group, a nitrile
group, a carbonyl group, a carboxyl group, a C;—-C¢ alkyl group, a
halo C1-C¢ alkyl group, a hydroxy C;—-C¢ alkyl group, a Ci1—Cg
alkylcarbonyl group, a C;—C¢ alkoxy group, a halo C;—-C4 alkoxy
group, a C;—C¢ alkoxycarbonyl group, a C;—Cs alkoxy Ci—-Cg alkyl
group, a C;—C¢ alkoxycarbonyl C;-Cg alkyl group, a C3—Cg cycloalkyl
group, a C3—Cg cycloalkylcarbonyl group, a C3;—Cg cycloalkoxy group,
an aminocarbonyl group optionally having one or two C;—-Cg alkyl
groups, a C;—-C¢ alkylsulfonyl group, an aminosulfonyl group

optionally having one or two C;—-C¢ alkyl groups, a C;—Cs
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alkylsulfonylamino group, and an amino group optionally having one

or two C;—-Cg¢ alkyl groups.

Group Bl consists of a halogen atom, a hydroxy group, a
nitrile group, a carbonyl group, a carboxyl group, a C;—Cs alkyl
group, a halo C;—-C¢ alkyl group, a Ci1-C4 alkylcarbonyl group, a Ci;—
Cs alkoxy group, a halo Ci-C4 alkoxy group, a Ci1—-Cg alkoxycarbonyl
group, a C1—-C¢ alkylsulfonylamino group, an aminocarbonyl group
optionally having one or two C;-C¢ alkyl groups, an amino group
optionally having one or two C;—-C¢ alkyl groups, and a 3- to 8-
membered heterocycloalkyl group.

Group C consists of a halogen atom, a hydroxy group, a
carboxyl group, a C;—-Cy4 alkylcarbonyl group, a C;-C¢ alkoxy group,
C1-C¢ alkoxycarbonyl group, an aminocarbonyl group optionally
having one or two C;—-C¢ alkyl groups, an amino group optionally
having one or two C;—-Cg alkyl groups and a 3—- to 8-membered
heterocycloalkyl group.

Group D consists of a halogen atom, a hydroxy group, a
carboxyl group, a C;—C¢ alkylcarbonyl group, a Ci:-Cs alkoxy group,
C1-C¢ alkoxycarbonyl group, an aminocarbonyl group optionally
having one or two C;-C4 alkyl groups, a Ci1—-Cg alkylsulfonyl group,

an aminosulfonyl group optionally having one or two C;—-Cg alkyl

a

a

groups, a C;—-C¢ alkylsulfonylamino group, an amino group optionally

having one or two C;-Cg alkyl groups and a 3- to 8-membered
heterocycloalkyl group.

Group D1 consists of a halogen atom, a hydroxy group, a
carboxyl group, a Ci;—C¢ alkylcarbonyl group, a Ci1—-Cs alkoxy group
and a C;—-C¢ alkoxycarbonyl group.

[0067]
Examples of a preferable compound of the present embodiment

include the following compounds:
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[Formula 46
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[Formula 52]
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[Formula 53]
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[Formula 55]
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[0069]

The compound (1) of the present embodiment can be formed into
a pharmacologically acceptable salt thereof by a normal method if
necessary. A pharmacologically acceptable salt means a salt with a
pharmacologically acceptable non-toxic base or acid (for example,
an inorganic or organic base, or an inorganic or organic acid).
[0070]

Examples of a salt derived from a pharmacologically acceptable
non-toxic base include salts with inorganic bases such as a sodium
salt, a potassium salt, a calcium salt and a magnesium salt, and
salts with organic bases such as piperidine, morpholine,
pyrrolidine, arginine and lysine.

[0071]

Examples of a salt derived from a pharmacologically acceptable
non-toxic acid include acid addition salts with mineral acids such
as hydrochloric acid, hydrobromic acid, sulfuric acid and nitric
acid, and acid addition salts with organic acids such as formic
acid, acetic acid, trifluorocacetic acid, maleic acid, fumaric
acid, succinic acid, lactic acid, malic acid, tartaric acid,
citric acid, methanesulfonic acid, p-toluenesulfonic acid,
salicylic acid, stearic acid and palmitic acid.

[0072]

Besides, the compound (1) of the present embodiment or a
pharmacologically acceptable salt thereof may be present as a
hydrate or a solvate in some cases. Not only the preferable
compounds specifically described above but also arbitrary hydrates
and solvates formed by a derivative represented by the general
formula (1) or a salt thereof are all embraced in the scope of the
present invention. Examples of a solvent capable of forming a
solvate include methanol, ethanol, 2-propanocl, acetone, ethyl
acetate, dichloromethane and diisopropyl ether.

[0073]
The compound (1) of the present embodiment or a

pharmacologically acceptable salt thereof embraces not only a
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racemic body but also an optically active substance, a
stereoisomer and a rotamer.
[0074]

When the compound (1) of the present embodiment is an optical
isomer having one or more asymmetric carbon atoms, the compound
(1) of the present embodiment may have either the R configuration
or the S configuration as the configuration of each asymmetric
carbon atom. Besides, any optical isomers are embraced in the
present invention, and a mixture of such optical isomers is also
embraced therein. Furthermore, with respect to a mixture of
optically active substances, a racemic body composed of an
equivalent amount of optical isomers is also embraced in the scope
of the present invention. When the compound (1) of the present
embodiment is a solid or crystal of a racemic body, the racemic
body, a racemic mixture and a solid solution of the racemic body
are also embraced in the scope of the present invention.

[0075]

When the compound (1) of the present embodiment has geometric
isomers, the present invention embraces all the geometric isomers.

When the compound (1) of the present embodiment has tautomers,
the present invention embraces all the tautomers.

Besides, a pharmacologically acceptable salt thereof embraces
a proton tautomer.

[0076]

A compound obtained by labeling the compound (1) of the
present embodiment or a pharmacologically acceptable salt thereof
with an isotope (such as 3H, !4C or 3°S) is also embraced in the
compound of the present invention.

Besides, a deuterated compound obtained by substituting H
with 2H(D) is also embraced in the compound of the present
invention.

[0077]
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Each compound name of the compound (1) of the present
embodiment was created by using ChemDraw Professional, version
15.0.0.106 (PerkinElmer Informatics, Inc. (registered trademark)).
[0078]

The term "15-PGDH inhibitory effect" as used in the present
embodiment refers to an effect to inhibit 15-hydroxyprostaglandin
dehydrogenase (15-PGDH), that is, an enzyme significant in
inactivation (for example, conversion into 15-keto-PGE2 Dby
catalyzing an oxidation reaction of the 15-position hydroxyl group
of PGE2) of active prostaglandin (PGD2, PGEl, PGE2, PGF20, PGI2 or
the like), hydroxyeicosatetraenoic acid (HETE) and inflammation
resolving lipid mediator (RvD1l, RvD2, RvEl, MaR1l, LXA4 or the
like) (which are hereinafter generically designated as substrates
of 15-PGDH) .

[0079]

The compound (1) of the present embodiment or a
pharmacologically acceptable salt thereof inhibits, for example,
decomposition of PGE2 by inhibiting 15-PGDH. As a result, the
compound (1) of the present embodiment or a pharmacologically
acceptable salt thereof is applicable to a disease in which
inactivation of a substrate of 15-PGDH is involved. A 15-PGDH
inhibitor is useful as a therapeutic agent or a preventive agent
against one, two or more of fibrosis (such as lung fibrosis
(idiopathic pulmonary fibrosis or the 1like), liver fibrosis,
kidney fibrosis, myocardial fibrosis, scleroderma and bone marrow
fibrosis), inflammatory diseases (such as chronic obstructive
pulmonary disease (COPD), acute lung injury, sepsis, exacerbation
of asthma and lung disease, inflammatory bowel disease (such as
ulcerative colitis and Crohn's disease), peptic ulcer (such as
NSAID induced ulcer), autoinflammatory diseases (such as Behcet's
disease), vasculitis syndrome, acute liver injury, acute kidney
injury, non-alcoholic fatty liver (NASH), atopic dermatitis,
psoriasis, interstitial cystitis, prostatitis syndrome (such as

chronic prostatitis/chronic pelvic pain syndrome)), cardiovascular
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diseases (such as pulmonary hypertension, angina, myocardial
infarction, heart failure, ischemic heart disease, chronic kidney
disease, renal failure, cerebral apoplexy and peripheral
circulatory disturbance), wounds (such as diabetic ulcer, burn,
pressure ulcer, acute mucosal injury including Stevens—-Johnson
syndrome, mucosal injury (such as mucositis or stomatitis) related
to an anticancer chemotherapy agent, mainly such as an alkylating
agent, a DNA synthesis inhibitor, a DNA gyrase inhibitor or an
antimetabolite, cellular or humoral immunotherapy or radioactive
rays, or graft-versus-host disease), autoimmune diseases (such as
multiple sclerosis or rheumatoid arthritis), graft-versus-host
disease (GVHD), hair growth, osteoporosis, ear diseases (such as
hearing loss, tinnitus, dizziness and dysequilibrium), eye
diseases (such as glaucoma and dry eye), diabetes, underactive
bladder, neutropenia, promotion of engraftment in stem cell or
bone marrow transplantation or organ transplantation, neurogenesis
and nerve cell death (such as psycho-neurologic disease,
neuropathy, neurotoxic disease, neuropathic pain and
neurodegenerative disease), muscle regeneration (such as muscular
atrophy, muscular dystrophy and muscle damage), and cervical
ripening.
[0080]

Production Method for Compound (1) of Present Embodiment

The compound (1) of the present embodiment or a
pharmacologically acceptable salt thereof can be produced by any
of methods described in detail as Schemes 1 to 31 described below
or any equivalent methods, methods described in other literatures
or any equivalent methods.
[0081]

The compound (1) of the present embodiment can be produced by
any of various synthesis methods. Next, representative production
methods for the compound (1) of the present invention will be

described. The production intermediate may be produced as a salt
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according to a conventional method as necessary. In some cases,
microwaves irradiation are used for heating.
[0082]

Scheme 1
[0083]

[Formula 57]

2 L 2
N P o W
Q2 / "llH — Q‘z / ",‘
Q4.Q3 Q4,Q3
Step 1-1

(2) (1)
[0084]

wherein Q!, 02, Q3, 04, G! and G? have the same meaning as
defined above; and L! is a fluorine atom, a chlorine atom, a
bromine atom, an iodine atom, a boronic acid derivative or the
like.

[0085]

Step 1-1

This step is a step of producing the compound (1) by reacting
a compound (2) and a compound (3).

For example, when L! of the compound (3) is a bromine atom or
an iodine atom, the compound (1) can be produced by reacting the
compound (2) and the compound (3) under normal Buchwald-Hartwig
cross—coupling reaction conditions, for example, in a solvent in
the presence of a palladium reagent and a base. Examples of the
solvent to be used include tetrahydrofuran, 1,4-dioxane, benzene,
toluene, xylene, methanol, ethanol, propanol, N,N-
dimethylformamide, dimethylsulfoxide, water and a mixed solvent of
any of these. Examples of the palladium reagent to be used include
tris(dibenzylideneacetone)dipalladium (0), palladium (II) acetate
and bis(tri-tert-butylphosphine)dipalladium (0). Examples of the
base to be used include sodium tert-butoxide, potassium tert-
butoxide, sodium methoxide, potassium methoxide, sodium ethoxide,
potassium ethoxide, cesium carbonate, sodium carbonate, potassium

carbonate and potassium phosphate. It is noted that this step can
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be performed, if necessary, under addition of a ligand such as
4,5-bis (diphenylphosphino) -9, 9-dimethylxanthene (Xantphos), 2-
dicyclohexylphosphino-2"', 6'-diisopropoxybiphenyl (RuPhos), 2-
dicyclohexylphosphino-2"', 6'-dimethoxybiphenyl (SPhos), 2-
dicyclohexylphosphino-2"',4",6"'-triisopropylbiphenyl (XPhos) or
tri-tert-butylphosphine. The reaction temperature is usually room
temperature to a solvent reflux temperature. The reaction time
varies depending on a starting material and a solvent to be used,
the reaction temperature and the like, and is usually 30 minutes
to 3 days.

Alternatively, for example, when L' of the compound (3) is a
boronic acid derivative, the compound (1) can be produced by
reacting the compound (2) and the compound (3) under normal Chan-—
Lam—-Evans coupling reaction conditions, for example, in a solvent
in the presence of a copper reagent and in the presence or absence
of a base. Examples of the solvent to be used include
dichloromethane, chloroform, 1,2-dichloroethane, acetonitrile,
tetrahydrofuran, 1,4-dioxane, benzene, toluene and a mixed solvent
of any of these. An example of the copper reagent to be used
includes copper (II) acetate. Examples of the base to be used
include triethylamine, pyridine and diisopropylethylamine. It is
noted that this step can be performed, if necessary, under
addition of a desiccant such as molecular sieves 4A. The reaction
temperature is usually room temperature to a solvent reflux
temperature. The reaction time varies depending on a starting
material and a solvent to be used, the reaction temperature and
the like, and is usually 30 minutes to 3 days.

Alternatively, for example, when L! is an iodine atom or a
bromine atom, the compound (1) can be produced by reacting the
compound (2) and the compound (3) under normal Goldberg amination
reaction conditions, for example, in a solvent in the presence of
a copper reagent and a base and in the presence or absence of a
ligand. Examples of the solvent to be used include 1,4-dioxane,

N, N-dimethylformamide, N,N-dimethylacetamide and a mixed solvent
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of any of these. Examples of the copper reagent to be used include
copper (I) iodide, copper (I) bromide and copper. Examples of the
base to be used include potassium phosphate, sodium phosphate,
cesium carbonate, potassium carbonate and sodium carbonate.
Examples of the ligand to be used include N,N'-
dimethylethylenediamine and tetramethylethylenediamine. The
reaction temperature is usually room temperature to a solvent
reflux temperature. The reaction time varies depending on a
starting material and a solvent to be used, the reaction
temperature and the like, and is usually 30 minutes to 3 days.

Besides, the compound (1) can be produced, for example,
through a nucleophilic substitution reaction using L! as a leaving
group. Examples of the leaving group include a fluorine atom and a
chlorine atom. This reaction can be performed by reacting the
compound (2) and the compound (3) in a solvent or without using a
solvent in the presence or absence of an acid or a base. Examples
of the solvent to be used include N,N-dimethylformamide,
dimethylsulfoxide, water, tetrahydrofuran, 1,4-dioxane, ethanol
and a mixed solvent of any of these. Examples of the acid to be
used include hydrogen chloride, p-toluenesulfonic acid and
methanesulfonic acid. Examples of the base to be used include
triethylamine, diisopropylethylamine, pyridine, 2,6-
dimethylpyridine, 2,4,6-trimethylpyridine, potassium carbonate and
cesium carbonate. With respect to the reaction temperature, the
reaction can be performed usually at room temperature to a solvent
reflux temperature. The reaction time varies depending on a
starting material and a solvent to be used, the reaction
temperature and the like, and is usually 30 minutes to 3 days.
[0086]

Here, when the compound (2) is represented as a compound (2a),
the compound (2a) can be produced by a method shown in Scheme 2 or
any equivalent method, or a method described in any literature or
any equivalent method.

[0087]
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Scheme 2

[0088]

[Formula 58]
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[0089]

wherein Q!, 02, Q3, Q% R5, Rf R%, R? R0 and R!! have the same
meaning as defined above; Q32 is - (CH;)n— (CR°R®),— (CH;)p1—; each of m,
n and pl is 0, 1 or 2, and m + n + pl is an integer of 2 to 4; G2
is —-C(=0)-NR8R? or -C(=0)-NRIR!l; 12 is a chlorine atom, a bromine
atom or an iodine atom; Y! is a C;—-C¢ acyl group or a C;—Cg
alkoxycarbonyl group; and Y2 is a C;—C4 alkyl group or a phenyl
group optionally having one or more halogen atoms.
[0090]

Step 2-1

This step is a step of producing a compound (5) by reducing

secondary amide of a compound (4) to secondary amine. The compound
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(5) can be produced, for example, by performing, in a solvent, a
reduction reaction of the compound (4) using a borane-
tetrahydrofuran complex, a borane-dimethylsulfide complex or the
like. Examples of the solvent to be used include tetrahydrofuran
and 1,4-dioxane. With respect to the reaction temperature, the
reaction can be performed usually at -20°C to a solvent reflux
temperature, and is preferably performed at 0°C to room
temperature. The reaction time varies depending on a starting
material and a solvent to be used, the reaction temperature and
the like, and is usually 30 minutes to 3 days.
[0091]

Step 2-2

This step is a step of producing the compound (5) by
introducing a halogen atom into a compound (6). The compound (5)
can be produced, for example, by reacting the compound (6) in a
solvent in the presence of a halogenating agent. Examples of the
solvent to be used include acetonitrile, carbon tetrachloride,
chloroform, dichloromethane, 1,4-dioxane, tetrahydrofuran and a
mixed solvent of any of these. Examples of the halogenating agent
to be used include, as for, for example, a brominating agent, N-
bromosuccinimide and bromine. With respect to the reaction
temperature, the reaction can be performed usually at -20°C to a
solvent reflux temperature. The reaction time varies depending on
a starting material and a solvent to be used, the reaction
temperature and the like, and is usually 30 minutes to 3 days.
[0092]

Step 2-3

This step is a step of producing a compound (7) by introducing
an alkoxycarbonyl group or an acyl group into an amino group of
the compound (6). The compound (7) can be produced by, for
example, reacting the compound (6) with an alkoxycarbonylating
agent or an acylating agent in a solvent or without using a
solvent in the presence or absence of a base. An example of the

alkoxycarbonylating agent to be used includes di-tert-
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butyldicarbonate. Examples of the acylating agent to be used

include acetic anhydride and acetyl chloride. Examples of the
solvent to be used for the reaction include dichloromethane,
tetrahydrofuran, 1,4-dioxane and a mixed solvent of any of these.
Besides, when a base is used in this reaction, triethylamine,
diisopropylethylamine, pyridine, N,N-dimethyl-4-aminopyridine or
the like can be used. With respect to the reaction temperature,
the reaction can be performed usually at 0°C to a solvent reflux
temperature. The reaction time varies depending on a starting
material and a solvent to be used, the reaction temperature and
the like, and is usually 30 minutes to 3 days.
[0093]

Step 2-4

This step is a step of producing a compound (8) by introducing
an alkoxycarbonyl group or an acyl group into an amino group of
the compound (5). This step can be performed in the same manner as
in Step 2-3 described above.
[0094]

Step 2-5

This step is a step of producing the compound (8) by
introducing a halogen atom into the compound (7). This step can be
performed in the same manner as in Step 2-2 described above.
[0095]

Step 2-6

This step is a step of producing a compound (9) by converting
L2 of the compound (8) into an alkoxycarbonyl group or a
phenoxycarbonyl group optionally having one or more halogen atoms.

When Y2 is a C;-C4 alkyl group, the compound (9) can be
produced by reacting, in a solvent, the compound (8) in the
presence of a palladium reagent and a base under carbon monoxide
atmosphere. Examples of the solvent to be used include alcohols
such as methanol, ethanol and propanol, and in addition, a mixture
of any of these alcohols with N,N-dimethylformamide, N,N-

dimethylacetamide, dimethylsulfoxide, water or the like can be
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used. An example of the palladium reagent to be used includes a
[1,1-bis (diphenylphosphino) ferrocene]lpalladium (II) dichloride
dichloromethane adduct. Examples of the base to be used include
triethylamine and diisopropylethylamine. The reaction temperature
is usually room temperature to a solvent reflux temperature. The
reaction time varies depending on a starting material and a
solvent to be used, the reaction temperature and the like, and is
usually 30 minutes to 3 days.

Alternatively, when Y2 is a phenyl group optionally having one
or more halogen atoms, the compound (9) can be produced by
reacting, in a solvent, a phenyl formate derivative and the
compound (8) in the presence of a palladium reagent and a base.
Examples of the phenyl formate derivative to be used include
phenyl formate and 2,4, 6-trichlorophenyl formate. Examples of the
solvent to be used include toluene, benzene and 1,4-dioxane, and
in addition, a mixture of any of these with N,N-dimethylformamide,
N, N-dimethylacetamide, dimethylsulfoxide or the like can be used.
An example of the palladium reagent to be used includes palladium
(IT) acetate. Examples of the base to be used include
triethylamine and diisopropylethylamine. It is noted that this
step can be performed, if necessary, under addition of a ligand
such as 4,5-bis(diphenylphosphino) -9, 9-dimethylxanthene
(Xantphos), 2-dicyclohexylphosphino-2',6'-diisopropoxybiphenyl
(RuPhos), 2-dicyclohexylphosphino-2',6'-dimethoxybiphenyl (SPhos),
2—-dicyclohexylphosphino-2',4"',6"'-triisopropylbiphenyl (XPhos) or
tri-tert-butylphosphine. The reaction temperature is usually room
temperature to a solvent reflux temperature. The reaction time
varies depending on a starting material and a solvent to be used,
the reaction temperature and the like, and is usually 30 minutes
to 3 days.

[0096]
Step 2-7
This step is a step of producing a compound (10) by removing

an alkoxycarbonyl group or an acyl group from the compound (9).
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The compound (10) can be produced by, for example, treating
the compound (9) with an acid in a solvent or without using a
solvent. Examples of the solvent to be used for the reaction
include dichloromethane, 1,4-dioxane, tetrahydrofuran, methanol,
ethanol, water and a mixed solvent of any of these. Examples of
the acid to be used include trifluoroacetic acid and hydrogen
chloride. With respect to the reaction temperature, the reaction
can be performed usually at -20°C to a solvent reflux temperature.
The reaction time varies depending on a starting material and a
solvent to be used, the reaction temperature and the like, and is
usually 30 minutes to 3 days.

Alternatively, the compound (10) can be produced by, for
example, treating the compound (9) with a base in a solvent.
Examples of the solvent for the reaction to be used include
methanol, ethanol, water, tetrahydrofuran and a mixed solvent of
any of these. Examples of the base to be used include sodium
methoxide, potassium methoxide, sodium ethoxide, potassium
ethoxide, sodium hydroxide and potassium hydroxide. With respect
to the reaction temperature, the reaction can be performed usually
at 0°C to a solvent reflux temperature. The reaction time varies
depending on a starting material and a solvent to be used, the
reaction temperature and the like, and is usually 30 minutes to 3
days. It is noted that this step may accompany a
transesterification reaction in some cases depending on the
solvent or the base to be used. For example, when methanol is used
as the solvent and sodium methoxide is used as the base, a
compound in which all or part of the compound (10) to be produced
has been converted into CO;Me can be obtained.

[0097]

Step 2-8

This step is a step of producing the compound (10) by reducing
secondary amide of a compound (11) to secondary amine. This step
can be performed in the same manner as in Step 2-1 described

above.
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[0098]

Step 2-9

This step is a step of producing a compound (12) by
hydrolyzing an ester moiety of the compound (10).

The compound (12) can be produced by, for example, reacting,
in a solvent, the compound (10) in the presence of a base under
usual ester hydrolysis conditions. Examples of the solvent to be
used include water, methanol, ethanol, propanol, isopropyl
alcohol, butanol, tetrahydrofuran, 1,4-dioxane and a mixed solvent
of any of these. Examples of the base to be used include alkali
metal salts such as lithium hydroxide, sodium hydroxide and
potassium hydroxide. With respect to the reaction temperature, the
reaction can be performed usually at 0°C to a solvent reflux
temperature. The reaction time varies depending on a starting
material and a solvent to be used, the reaction temperature and
the like, and is usually 30 minutes to 3 days.

Alternatively, for example, when Y2 of the compound (10) is a
tert-butyl group or the like, the compound (12) can be produced
through a reaction in the presence of an acid. Examples of a
solvent to be used include water, tetrahydrofuran, 1,4-dioxane,
methylene chloride, and a mixed solvent of any of these. Examples
of the acid to be used include trifluoroacetic acid and hydrogen
chloride. With respect to the reaction temperature, the reaction
can be performed usually at 0°C to a solvent reflux temperature.
The reaction time varies depending on a starting material and a
solvent to be used, the reaction temperature and the like, and is
usually 30 minutes to 3 days.

[0099]

Step 2-10

This step is a step of producing a compound (2a) through a
condensation reaction of the compound (12) and a compound (l13a) or
a compound (13b).

The compound (2a) can be produced by, for example, reacting

the compound (12) and the compound (13a) or the compound (13b) in
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a solvent in the presence of a condensing agent and in the
presence or absence of a base. Examples of the solvent to be used
include N,N-dimethylformamide, N,N-dimethylacetamide, N-
methylpyrrolidone, dichloromethane, 1,4-dioxane, tetrahydrofuran
and a mixed solvent of any of these. Examples of the condensing
agent to be used include 1-[bis(dimethylamino)methylene]-1H-1,2,3-
triazolo[4,5-blpyridinium 3-oxide hexafluorophosphate (HATU), 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDCI) and
dicyclohexylcarbodiimide (DCC). Examples of the base to be used
include triethylamine and diisopropylethylamine. Besides, N,N-
dimethyl-4-aminopyridine, pyridine, l-hydroxybenzotriazole (HOBT)
or the like can be added as a reaction accelerator if necessary.
With respect to the reaction temperature, the reaction can be
performed usually at 0°C to a solvent reflux temperature and is
preferably performed at 0°C to 30°C. The reaction time varies
depending on a starting material and a solvent to be used, the
reaction temperature and the like, and is usually 30 minutes to 3
days. Alternatively, the compound (2a) can be produced by, for
example, reacting the compound (12) with thionyl chloride or the
like in the presence or absence of a solvent to obtain acid
chloride, and reacting the resultant with the compound (13a) or
the compound (13b) in a solvent in the presence or absence of a
base. Examples of the solvent to be used for producing the acid
chloride include methylene chloride, toluene and tetrahydrofuran.
With respect to the reaction temperature, the reaction can be
performed usually at 0°C to a solvent reflux temperature. The
reaction time varies depending on a starting material and a
solvent to be used, the reaction temperature and the like, and is
usually 30 minutes to 3 days. Examples of the solvent to be used
in the reaction between the acid chloride and the compound (13a)
or the compound (13b) include methylene chloride, toluene,
tetrahydrofuran and 1,4-dioxane. Examples of the base to be used
include triethylamine, diisopropylethylamine, pyridine, 2,6-

dimethylpyridine and 2,4, 6-trimethylpyridine. With respect to the
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reaction temperature, the reaction can be performed usually at 0°C
to a solvent reflux temperature. The reaction time varies
depending on a starting material and a solvent to be used, the
reaction temperature and the like, and is usually 30 minutes to 3
days.
[0100]

Step 2-11

This step is a step of producing the compound (2a) by reacting
the compound (10) and the compound (13a) or the compound (13b).

The compound (2a) can be produced by, for example, reacting
the compound (10) and the compound (13a) or the compound (13b) in
a solvent in the presence or absence of a base. Examples of the
solvent to be used include toluene, xylene, 1,4-dioxane,
tetrahydrofuran, N,N-dimethylformamide, N,N-dimethylacetamide, N-
methylpyrrolidone, dichloromethane and a mixed solvent of any of
these. Examples of the base to be used include triethylamine,
diisopropylethylamine, pyridine, 2,6-dimethylpyridine and 2,4, 6-
trimethylpyridine. With respect to the reaction temperature, the
reaction can be performed usually at 0°C to a solvent reflux
temperature. The reaction time varies depending on a starting
material and a solvent to be used, the reaction temperature and
the like, and is usually 30 minutes to 3 days.

Alternatively, in this step, the compound can be produced by
hydrolyzing an ester moiety of the compound (10) followed by a
condensation reaction with the compound (13a) or the compound
(13b) . The compound (2a) can be produced by continuously
performing Step 2-9 and Step 2-10 described above.

[0101]

Step 2-12

This step is a step of producing a compound (14) by reacting
the compound (9) and the compound (l13a) or the compound (13b).
This step can be performed in the same manner as in Step 2-11
described above.

[0102]
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Step 2-13

This step is a step of producing the compound (2a) by removing
an alkoxycarbonyl group or an acyl group from the compound (14).
This step can be performed in the same manner as in Step 2-7
described above.

[0103]

Step 2-14

This step is a step of producing the compound (2a) by reacting
the compound (9) and the compound (l13a) or the compound (13b)
followed by removal of an alkoxycarbonyl group or an acyl group.
The compound (2a) can be produced by continuously performing Step
2-12 and Step 2-13 described above.

[0104]

Here, when the compound (2) is represented as a compound (2b)
or a compound (2c), the compound (2b) or the compound (2c) can be
produced by a method shown in Scheme 3 or any equivalent method,
or a method described in any literature or any equivalent method.
[0105]

Scheme 3
[0106]

[Formula 59]
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[0107]

wherein Q!, Q2%, Q3, 04, R!2, RI3 and L? have the same meaning as
defined above.
[0108]

Step 3-1

This step is a step of producing the compound (2b) by reacting

the compound (5) and a compound (15). The compound (2b) can be
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produced by, for example, lithiating the compound (5) in a solvent
with an alkyllithium salt or the like, followed by a reaction with
the compound (15). Examples of the solvent to be used include
tetrahydrofuran, diethylether, 1,2-dimethoxyethane, 1,4-dioxane
and a mixed solvent of any of these. Examples of the alkyllithium
salt to be used include n-butyllithium and sec-butyllithium. With
respect to the reaction temperature, the reaction can be performed
usually at -78°C to 50°C, and is performed preferably at -78°C to
20°C. The reaction time varies depending on a starting material
and a solvent to be used, the reaction temperature and the like,
and is usually 30 minutes to 3 days.

[0109]

Step 3-2

This step is a step of producing the compound (2c) having a
hydroxy group by reducing a ketone moiety of the compound (2b).
The compound (2c) can be produced by, for example, allowing a
reducing agent such as a metal hydride to act on the compound (2b)
in a solvent. An example of the metal hydride to be used includes
sodium borohydride. As the solvent, an alcohol-based solvent such
as methanol or ethanol can be singly used, or a mixed solvent of
such a solvent with dichloromethane, chloroform, tetrahydrofuran,
1,4-dioxane or the like can be used. With respect to the reaction
temperature, the reaction can be performed usually at -78°C to a
solvent reflux temperature, and is performed preferably at -20°C to
20°C. The reaction time varies depending on a starting material
and a solvent to be used, the reaction temperature and the like,
and is usually 30 minutes to 3 days.

[0110]

Here, when the compound (2) is represented as a compound (2d),
the compound (2d) can be produced by a method shown in Scheme 4 or
any equivalent method, or a method described in any literature or
any equivalent method.

[0111]

Scheme 4
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[0112]

[Formula 60]

R12 _sH
13
LZ\\/Q1 % R™ (16) R12 s _q p% R'2 _s_ _q'
§ —— LRy — LRy
q+Q q+Q q+Q
Step 4-1 Step 4-2

@®) (17 (2d)
[0113]

wherein Q!, @2, Q3, 04, R!?2, RI13, L2 and Y! have the same meaning
as defined above.
[0114]

Step 4-1

This step is a step of producing a compound (17) by reacting
the compound (8) and a compound (16).

For example, when L? of the compound (8) is a bromine atom or
an iodine atom, the compound (17) can be produced by reacting, in
a solvent, the compound (8) and the compound (16) in the presence
of a palladium reagent and a base. Examples of the solvent to be
used include tetrahydrofuran, 1,4-dioxane, benzene, toluene,
xylene, N,N-dimethylformamide, dimethylsulfoxide and a mixed
solvent of any of these. Examples of the palladium reagent to be
used include tris(dibenzylideneacetone)dipalladium (0), palladium
(IT) acetate and bis(tri-tert-butylphosphine)dipalladium (0).
Examples of the base to be used include triethylamine and
diisopropylethylamine. Examples of the ligand to be used include
4,5-bis (diphenylphosphino) -9, 9-dimethylxanthene (Xantphos), 2-
dicyclohexylphosphino-2"', 6'-diisopropoxybiphenyl (RuPhos), 2-
dicyclohexylphosphino-2"', 6'-dimethoxybiphenyl (SPhos), 2-
dicyclohexylphosphino-2"',4"',6"'-triisopropylbiphenyl (XPhos) and
tri-tert-butylphosphine. The reaction temperature is usually room
temperature to a solvent reflux temperature. The reaction time
varies depending on a starting material and a solvent to be used,
the reaction temperature and the like, and is usually 30 minutes

to 3 days.
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[0115]

Step 4-2

This step is a step of producing the compound (2d) by removing

an alkoxycarbonyl group or an acyl group from the compound (17
This step can be performed in the same manner as in Step 2-7

described above.

[0116]

Here, when the compound (9) is represented as a compound
the compound (9a) can be produced by a method shown in Scheme
any equivalent method, or a method described in any literature
any equivalent method.

[0117]
Scheme 5
[0118]
[Formula 61]
Q3
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Q —_— Q —_— Q "
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e = =
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Step 5-5

2 Q3

L 1 L2 1 1 o b L2 ,

YQ Y l YQ Y

L ) —NH; | ) —NH (20) I ~N"
—_— Q —_— Q> b
3
OH OH o-Q
Step 5-3 Step 5-4
(21) (22) (8a)
[0119]

wherein Q!, Q2%, Q3, L2, Y! and Y? have the same meaning as
defined above; and L3 and L? are the same or different, and a
chlorine atom, a bromine atom, an iodine atom or a
methanesulfonyloxy group.
[0120]

Step 5-1

) .

(9a),
5 or

or
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This step is a step of producing a compound (19) by

introducing an alkoxycarbonyl group or an acyl group into an amino
group of a compound (18). This step can be performed in the same
manner as in Step 2-3 described above.
[0121]

Step 5-2

This step is a step of producing a compound (9a) by reacting
the compound (19) and a compound (20). The compound (9a) can be
produced by reacting the compound (19) and the compound (20) in a
solvent in the presence of a base. Examples of the solvent to be
used include acetonitrile, N,N-dimethylformamide, N,N-
dimethylacetamide, N-methylpyrrolidone, 1,4-dixane,
tetrahydrofuran, dimethylsulfoxide and a mixed solvent of any of
these. Examples of the base to be used include sodium carbonate,
potassium carbonate, cesium carbonate and potassium phosphate.
With respect to the reaction temperature, the reaction can be
performed usually at room temperature to a solvent reflux
temperature. The reaction time varies depending on a starting
material and a solvent to be used, the reaction temperature and
the like, and is usually 30 minutes to 3 days.
[0122]

Step 5-3

This step is a step of producing a compound (22) by
introducing an alkoxycarbonyl group or an acyl group into an amino
group of a compound (21). This step can be performed in the same
manner as in Step 2-3 described above.
[0123]

Step 5-4

This step is a step of producing a compound (8a) by reacting
the compound (22) and the compound (20). This step can be
performed in the same manner as in Step 5-2 described above.
[0124]

Step 5-5
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This step is a step of producing the compound
into an alkoxycarbonyl group or

(9a) by

converting L? of the compound (8a)

an aryloxycarbonyl group. This step can be performed in the same

manner as in Step 2-6 described above.

[0125]

Here, when the compound
can be produced by a method shown in

(10) is represented as a compound

(10a), the compound (10a)
Scheme 6 or any equivalent method, or a method described in any

literature or any equivalent method.
[0126]
Scheme 6
[0127]
[Formula 62]
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Q NSV s Q Q'Z ) —NH:
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ep tep 6 Y_a’
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L.
YZOZC\W’_Q1 YZOZC\W"Q1 > L YZOZC\W"Q1 Y20,C__qt
I NO, [ No,  (20) { NO, L
Qz\/e_ —_— Qz\/e_— —_— > iy — Q¥ bl‘:‘
OMe  Step6-4 OH Step 6-5 b—q® Step6-7 o-Q
i
(7) (26) (28) E {103)
3
LTQ‘OH
(29)
Step 6-6
[0128]

wherein Q!, Q2%, Q3, L3, L% and Y? have the same meaning as

defined above.
[0129]

Step 6-1
This step is a step of producing a compound
(23) . The compound (24) can be

(24) by oxidizing

an aldehyde group of a compound

produced by, for example, reacting sulfamic acid and sodium
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hypochlorite with the compound (23) in a solvent. Examples of the

solvent to be used include tetrahydrofuran, 1,4-dioxane,
dimethylsulfoxide, water and a mixed solvent of any of these. With
respect to the reaction temperature, the reaction can be performed
usually at -20°C to a solvent reflux temperature. The reaction
time varies depending on a starting material and a solvent to be
used, the reaction temperature and the like, and is usually 30
minutes to 3 days.
[0130]

Step 6-2

This step is a step of producing a compound (25) by nitrating
the compound (24). The compound (25) can be produced by, for
example, reacting a nitric acid aqueous solution having an
appropriate concentration and the compound (24) with acetic acid
used as a solvent. The concentration of the nitric acid aqueous
solution to be used is usually 50 to 80%. With respect to the
reaction temperature, the reaction can be performed usually at -
20°C to a solvent reflux temperature, and is performed preferably
at 0°C to 30°C. The reaction time varies depending on a starting
material and a solvent to be used, the reaction temperature and
the like, and is usually 30 minutes to 3 days.
[0131]

Step 6-3

This step is a step of producing a compound (26) through an
esterification reaction of the compound (25). The compound (26)
can be produced by reacting the compound (25) in an alcohol
solvent in the presence of hydrogen chloride or thionyl chloride.
Examples of the alcohol solvent to be used include methanol,
ethanol and propanol. With respect to the reaction temperature,
the reaction can be performed usually at 0°C to a solvent reflux
temperature. The reaction time varies depending on a starting
material and a solvent to be used, the reaction temperature and
the like, and is usually 30 minutes to 3 days.

[0132]
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Step 6-4

This step is a step of producing the compound (26) through a
demethylation reaction of a compound (27). The compound (26) can
be produced by, for example, allowing lithium iodide to act with
pyridine used as a solvent. With respect to the reaction
temperature, the reaction can be performed usually at room
temperature to a solvent reflux temperature. The reaction time
varies depending on a starting material and a solvent to be used,
the reaction temperature and the like, and is usually 30 minutes
to 3 days.

[0133]

Step 6-5

This step is a step of producing a compound (28) by reacting
the compound (26) and the compound (20). The compound (28) can be
produced by reacting the compound (26) and the compound (20) in a
solvent in the presence of a base. Examples of the solvent to be
used include acetonitrile, N,N-dimethylformamide, N,N-
dimethylacetamide, N-methylpyrrolidone, 1,4-dioxane,
tetrahydrofuran, dimethylsulfoxide and a mixed solvent of any of
these. Examples of the base to be used include sodium carbonate,
potassium carbonate, cesium carbonate, potassium phosphate and
sodium hydride. With respect to the reaction temperature, the
reaction can be performed usually at 0°C to a solvent reflux
temperature. The reaction time varies depending on a starting
material and a solvent to be used, the reaction temperature and
the like, and is usually 30 minutes to 3 days.

[0134]

Step 6-6

This step is a step of producing the compound (28) by reacting
the compound (26) and a compound (29). The compound (28) can be
produced by, for example, reacting the compound (26) with the
compound (29) in a solvent in the presence of a reagent used for
Mitsunobu reaction. An example of the solvent to be used includes

tetrahydrofuran. Examples of the reagent used for Mitsunobu
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reaction include diisopropyl azodicarboxylate, diethyl
azodicarboxylate, bis(2-methoxyethyl) azodicarboxylate,
triphenylphosphine and tributylphosphine. With respect to the
reaction temperature, the reaction can be performed usually at -
78°C to a solvent reflux temperature, and is performed preferably
at 0°C to 30°C. The reaction time varies depending on a starting
material and a solvent to be used, the reaction temperature and
the like, and is usually 30 minutes to 3 days.
[0135]

Step 6-7

This step is a step of producing the compound (10a) by
reducing a nitro group of the compound (28) into an amino group,
followed by a ring closure reaction accompanying elimination of LS3.
The compound (10a) can be produced by, for example, reacting
reduced iron and the compound (28) in a solvent in the presence of
an acid. Examples of the solvent to be used include
tetrahydrofuran and 1,4-dioxane. An example of the acid to be used
includes acetic acid, and acetic acid can be used also as the
solvent. With respect to the reaction temperature, the reaction
can be performed usually at room temperature to a solvent reflux
temperature. It is noted that a temperature of 60°C to 150°C is
usually necessary for completing the ring closure reaction
accompanying the elimination of L3. The reaction time varies
depending on a starting material and a solvent to be used, the
reaction temperature and the like, and is usually 30 minutes to 3
days.
[0136]

Step 6-8

This step is a step of producing a compound (30) by reducing a
nitro group of the compound (28) into an amino group.

The compound (30) can be produced by, for example, reacting
reduced iron, zinc or the like with the compound (28) in a solvent
in the presence or absence of an acid. Examples of the solvent to

be used include tetrahydrofuran, 1,4-dioxane, N,N-
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dimethylformamide, N,N-dimethylacetamide, methanol, ethanol,
propanol, butanol, water and a mixed solvent of any of these.
Examples of the acid to be used include acetic acid, ammonium
chloride, ammonium formate and hydrogen chloride, and acetic acid
can be used also as the solvent. With respect to the reaction
temperature, the reaction can be performed usually at room
temperature to a solvent reflux temperature. The reaction time
varies depending on a starting material and a solvent to be used,
the reaction temperature and the like, and is usually 30 minutes
to 3 days.

Alternatively, the compound (30) can be produced by, for
example, reacting tin (II) chloride and the compound (28) in a
solvent. Examples of the solvent to be used include ethanol,
methanol, water, tetrahydrofuran and 1,4-dioxane. It is noted that
this step can be performed under addition of an acid such as
hydrogen chloride if necessary. With respect to the reaction
temperature, the reaction can be performed usually at room
temperature to a solvent reflux temperature. The reaction time
varies depending on a starting material and a solvent to be used,
the reaction temperature and the like, and is usually 30 minutes
to 3 days.

Alternatively, the compound (30) can be produced by, for
example, reacting the compound (28) by using palladium carbon or
the like in a solvent in the presence of a hydrogen source.
Examples of the solvent to be used include tetrahydrofuran, 1,4-
dioxane, N,N-dimethylformamide, N,N-dimethylacetamide, methanol,
ethanol, propanol, butanol, water and a mixed solvent of any of
these. Examples of the hydrogen source to be used include hydrogen
and ammonium formate. With respect to the reaction temperature,
the reaction can be performed usually at room temperature to a
solvent reflux temperature. The reaction time varies depending on
a starting material and a solvent to be used, the reaction

temperature and the like, and is usually 30 minutes to 3 days.
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[0137]

Step 6-9

This step is a step of producing the compound (10a) from the
compound (30) through a ring closure reaction accompanying
elimination of L3. The compound (10a) can be produced from the
compound (30) in a solvent in the presence of a base. Examples of
the solvent to be used include acetonitrile, N,N-
dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidone,
1,4-dioxane, tetrahydrofuran, dimethylsulfoxide and a mixed
solvent of any of these. Examples of the base to be used include
sodium carbonate, potassium carbonate, cesium carbonate, potassium
phosphate, sodium hydroxide, potassium hydroxide, triethylamine,
diisopropylethylamine, pyridine and 1,8-diazabicyclo[5,4,0]-7-
undecene. With respect to the reaction temperature, the reaction
can be performed usually at room temperature to a solvent reflux
temperature. The reaction time varies depending on a starting
material and a solvent to be used, the reaction temperature and
the like, and is usually 30 minutes to 3 days.

[0138]

Here, when the compound (11) is represented as a compound
(11a), the compound (lla) can be produced by a method shown in
Scheme 7 or any equivalent method, or a method described in any
literature or any equivalent method.

[0139]
Scheme 7

[0140]
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[Formula 63]
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[0141]

wherein Q!, Q2%, Q32 and Y2 have the same meaning as defined
above; and Y3 is a C;-Cg alkyl group.
[0142]

Step 7-1

This step is a step of producing a compound (32) by reacting
the compound (26) and a compound (31). This step can be performed
in the same manner as in Step 6-6 described above.
[0143]

Step 7-2

This step is a step of producing the compound (lla) by
reducing a nitro group of the compound (32) into an amino group,
followed by a ring closure reaction. In this step, a procedure of
reducing a nitro group into an amino group can be performed in the
same manner as in Step 6-8 described above. Besides, the ring
closure reaction may proceed rapidly under conditions for
converting a nitro group into an amino group, but usually requires
further heating. The heating temperature is usually 50°C to a
solvent reflux temperature. The reaction time varies depending on
a starting material and a solvent to be used, the reaction
temperature and the like, and is usually 30 minutes to 3 days.
[0144]

Step 7-3
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This step is a step of producing a compound (33) by reducing a
nitro group of the compound (32) into an amino group. This step
can be performed in the same manner as in Step 6-8 described
above.

[0145]

Step 7-4

This step is a step of producing the compound (lla) through an
intramolecular condensation reaction of the compound (33).

The compound (lla) can be produced, for example, from the
compound (33) in a solvent in the presence of an acid. Examples of
the solvent to be used include toluene, xylene, 1,4-dioxane,
tetrahydrofuran and a mixed solvent of any of these. Examples of
the acid to be used include p-toluenesulfonic acid and acetic
acid. With respect to the reaction temperature, the reaction can
be performed usually at room temperature to a solvent reflux
temperature. The reaction time varies depending on a starting
material and a solvent to be used, the reaction temperature and
the like, and is usually 30 minutes to 3 days.

Alternatively, the compound (lla) can be produced from the
compound (33) in a solvent in the presence of a base. Examples of
the solvent to be used include acetonitrile, N,N-
dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidone,
1,4-dioxane, tetrahydrofuran, dimethylsulfoxide and a mixed
solvent of any of these. Examples of the base to be used include
sodium carbonate, potassium carbonate, cesium carbonate, potassium
phosphate, triethylamine, diisopropylethylamine, pyridine and 1, 8-
diazabicyclo[5,4,0]-7-undecene. With respect to the reaction
temperature, the reaction can be performed usually at room
temperature to a solvent reflux temperature. The reaction time
varies depending on a starting material and a solvent to be used,
the reaction temperature and the like, and is usually 30 minutes
to 3 days.

[0146]
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Here, when the compound (11) is represented as a compound
(11b), the compound (1lb) can be produced by a method shown in
Scheme 8 or any equivalent method, or a method described in any
literature or any equivalent method.

[0147]

Scheme 8

[0148]

[Formula 64]
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[0149]

wherein Q!, Q2%, Q3%2, Y2 and Y3 have the same meaning as defined
above.
[0150]

Step 8-1

This step is a step of producing a compound (36) by performing
a nucleophilic substitution reaction of a fluorine atom of a
compound (34) with a compound (35). The compound (36) can be
produced from the compound (34) in a solvent in the presence of a
base. Examples of the solvent to be used include acetonitrile,
N, N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidone,
1,4-dioxane, tetrahydrofuran, dimethylsulfoxide and a mixed
solvent of any of these. Examples of the base to be used include
sodium carbonate, potassium carbonate, cesium carbonate, potassium

phosphate, triethylamine, diisopropylethylamine, pyridine and 1, 8-
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diazabicyclo[5,4,0]-7-undecene. With respect to the reaction
temperature, the reaction can be performed usually at 0°C to a
solvent reflux temperature. The reaction time varies depending on
a starting material and a solvent to be used, the reaction
temperature and the like, and is usually 30 minutes to 3 days.
[0151]

Step 8-2

This step is a step of producing the compound (11lb) by
reducing a nitro group of the compound (36) into an amino group,
followed by a ring closure reaction. This step can be performed in
the same manner as in Step 7-2 described above.

[0152]

Step 8-3

This step is a step of producing a compound (37) by reducing a
nitro group of the compound (36) into an amino group. This step
can be performed in the same manner as in Step 6-8 described
above.

[0153]

Step 8-4

This step is a step of producing the compound (1lb) through an
intramolecular condensation reaction of the compound (37). This
step can be performed in the same manner as in Step 7-4.

[0154]

Here, when the compound (2) is represented as a compound
(2aa), the compound (2aa) can be produced by a method shown in
Scheme 9 or any equivalent method, or a method described in any
literature or any equivalent method.

[0155]
Scheme 9

[0156]
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[Formula 65]
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[0157]

wherein Q!, 02, (@3, R8, R9 R19, R1l, (32, G22, Y2 and Y3 have the
same meaning as defined above.
[0158]

Step 9-1

This step is a step of producing a compound (38) from the
compound (37). The compound (38) can be produced by, for example,
performing a reduction reaction of the compound (37) in a solvent
by using a borane-tetrahydrofuran complex, a borane-—
dimethylsulfide complex or the like. Examples of the solvent to be
used include tetrahydrofuran and 1,4-dioxane. With respect to the
reaction temperature, the reaction can be performed usually at -
20°C to a solvent reflux temperature, and is performed preferably
at 0°C to room temperature. The reaction time varies depending on
a starting material and a solvent to be used, the reaction
temperature and the like, and is usually 30 minutes to 3 days.
[0159]

Step 9-2

This step is a step of producing a compound (39) by
hydrolyzing an ester moiety of the compound (38). This step can be
performed in the same manner as in Step 2-9 described above.

[0160]
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Step 9-3

This step is a step of producing a compound (40) through a
condensation reaction of the compound (39) and the compound (13a)
or the compound (13b). This step can be performed in the same
manner as in Step 2-10 described above.
[0161]

Step 9-4

This step is a step of producing a compound (41) by replacing
a hydroxy group of the compound (40) with a bromine atom. The
compound (41) can be produced by, for example, allowing phosphorus
tribromide to act in a solvent or without using a solvent.
Examples of the solvent to be used include chloroform and
tetrahydrofuran. With respect to the reaction temperature, the
reaction can be performed usually at -78°C to a solvent reflux
temperature, and is performed preferably at 0°C to 80°C. The
reaction time varies depending on a starting material and a
solvent to be used, the reaction temperature and the like, and is
usually 30 minutes to 3 days.
[0162]

Step 9-5

This step is a step of producing the compound (2aa) from the
compound (41) through a ring closure reaction accompanying
elimination of a bromine atom. This step can be performed in the
same manner as in Step 6-9 described above.
[0163]

Here, when the compound (1) is represented as a compound (la),
the compound (la) can be produced by a method shown in Scheme 10
or any equivalent method, or a method described in any literature
or any equivalent method.
[0164]

Scheme 10
[0165]
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[Formula 66]
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[0166]

wherein Q!, 02, Q3, Q% RS, R?, R0, R!1, @1, G2a, L1, L2, Y! and
Y2 have the same meaning as defined above.
[0167]

Step 10-1

This step is a step of producing a compound (42) by reacting
the compound (10) and the compound (3). This step can be performed
in the same manner as in Step 1-1 described above.
[0168]

Step 10-2

This step is a step of producing a compound (43) by reacting
the compound (5) and the compound (3). This step can be performed
in the same manner as in Step 1-1 described above.
[0169]

Step 10-3

This step is a step of producing the compound (42) by
converting L? of the compound (43) into an alkoxycarbonyl group or
an aryloxycarbonyl group. This step can be performed in the same
manner as in Step 2-6 described above.
[0170]

Step 10-4
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This step is a step of producing a compound (44) by

hydrolyzing an ester moiety of the compound (42). This step can be
performed in the same manner as in Step 2-9 described above.
[0171]

Step 10-5

This step is a step of producing the compound (44) by reacting
the compound (10) and the compound (3), followed by hydrolysis of
an ester moiety of the resultant compound (42). In this step, the
compound can be produced by continuously performing Step 10-1 and
Step 10-4 described above.

[0172]

Step 10-6

This step is a step of producing the compound (la) through a
condensation reaction of the compound (44) and the compound (13a)
or the compound (13b). This step can be performed in the same
manner as in Step 2-10 described above.

[0173]

Step 10-7

This step is a step of producing the compound (la) by reacting
the compound (42) and the compound (13a) or the compound (13b).
This step can be performed in the same manner as in Step 2-11
described above.

[0174]

Step 10-8

This step is a step of producing the compound (la) from the
compound (9) by continuously performing the series of reactions of
Step 2-12, Step 2-13 and Step 1-1 described above.

[0175]

Here, when the compound (42) is represented as a compound
(42a), the compound (42a) can be produced by a method shown in
Scheme 11 or any equivalent method, or a method described in any
literature or any equivalent method.

[0176]

Scheme 11
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[0177]

[Formula 67]

G'= |_3’Q3‘|_4
YzochQ1 (45) Y202CYQ1 g - Yzoch 1 1
10 \/e—NHz - Yl - L \/Z\'i',G
. Step 11-1 b Step 11-2 o,Q3
(18) (46) (42a)
[0178]

wherein Q!, @2, Q3, G!, L3, L?* and Y2 have the same meaning as
defined above.
[0179]

Step 11-1

This step is a step of producing a compound (46) through a
reductive amination reaction of the compound (18) and a compound
(45) . The compound (46) can be produced by, for example, allowing
a reducing agent to act in a solvent in the presence or absence of
an acid. Examples of the solvent to be used include
tetrahydrofuran, 1,2-dimethoxyethane and 1,4-dioxane. Examples of
the reducing agent to be used include sodium
triacetoxyborohydride, sodium cyanoborohydride and sodium
borohydride. An example of the acid to be used includes acetic
acid. With respect to the reaction temperature, the reaction can
be performed usually at 0°C to a solvent reflux temperature. The
reaction time varies depending on a starting material and a
solvent to be used, the reaction temperature and the like, and is
usually 30 minutes to 3 days.
[0180]

Step 11-2

This step is a step of producing the compound (42a) by
reacting the compound (46) and the compound (20). This step can be
performed in the same manner as in Step 5-2 described above.
[0181]

Here, when the compound (42) is represented as a compound

(42c), the compound (42c) can be produced by a method shown in
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Scheme 12 or any equivalent method, or a method described in any
literature or any equivalent method.
[0182]
Scheme 12
[0183]

[Formula 68]

4a 6
Y20, _q R™-L Y20,C_ g
I ,G1 (47) | ,G1
/) N — y/ N
LS 3 R4 3
o-Q Step 12-1 0-Q
(42b) (42c)
[0184]

wherein Q!, Q2%, Q3, G! and Y2 have the same meaning as defined
above; R% is a C;—-Cg alkyl group or a C3—Cg cycloalkyl group; L° is
a chlorine atom, a bromine atom, an iodine atom or a
methanesulfonyloxy group; and L® is a boronic acid derivative.
[0185]

Step 12-1

This step is a step of producing the compound (42c) through a
reaction of a compound (42b) and a compound (47). The compound
(42c) can be produced by reacting the compound (42b) and the
compound (47) under usual Suzuki coupling reaction conditions, for
example, in a solvent in the presence of a palladium reagent and a
base. Examples of the solvent to be used include tetrahydrofuran,
1,4-dioxane, benzene, toluene, ethanol, propanol, N,N-
dimethylformamide, dimethylsulfoxide, water and a mixed solvent of
any of these. Examples of the palladium reagent to be used include
dichlorobis (triphenylphosphine)palladium and
tetrakis (triphenylphosphine)palladium. Examples of the base to be
used include sodium carbonate, potassium carbonate, sodium
bicarbonate, potassium bicarbonate, cesium carbonate, sodium
phosphate and potassium phosphate. Besides, a ligand such as (2-
biphenyl)di-tert-butylphosphine (Johnphos), 2-
dicyclohexylphosphino-2"', 6'-dimethoxybiphenyl (SPhos) or 2-
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dicyclohexylphosphino-2"',4"',6'-triisopropylbiphenyl (XPhos) can be

added if necessary. With respect to the reaction temperature, the
reaction can be performed usually at room temperature to a solvent
reflux temperature. The reaction time varies depending on a
starting material and a solvent to be used, the reaction
temperature and the like, and is usually 30 minutes to 3 days.
[0186]

Here, when the compound (3) is represented as a compound (3a),
a compound (3b), a compound (3c) or a compound (3d), the compound
(3a), the compound (3b), the compound (3c) or the compound (3d)
can be produced by a method shown in Scheme 13 or any equivalent
method, or a method described in any literature or any equivalent
method.
[0187]

Scheme 13
[0188]

[Formula 69]

| Step 13-6 *

[0} M1-L3 o
Z N Z >N Z N/Q (50) o J( 1
o L — | g [ S | L. S
: : P 2 ) ’
L L step 131 L H Siep 192 Lt " .
(48) (49) (3a) -
Step 13-5 M2-L56 Step 13-4
(51)
L - [
OH
/CT\ N = N/«N M2
~ / e 2
L1 N N L1 S \N/
- (3c)
[0189]

wherein L!, L3 and L® have the same meaning as defined above;
L7 1is a fluorine atom or a chlorine atom; M! is a C;-C¢ alkyl group,
a C3-Cg cycloalkyl group or a 3— to 8-membered heterocycloalkyl
group containing an oxygen atom each optionally having one or more

substituents selected from group E described below;
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M2 is a C;—-C¢ alkyl group, a C3—Cg cycloalkyl group, a phenyl

group, a 5S5-membered aromatic heterocyclic group, a 6-membered
aromatic heterocyclic group or a heterocyclic group; and
group E consists of a halogen atom, a C;-C4 alkyl group, a C3-Cg
cycloalkyl group, a Ci1—Cs alkoxy group, a Ci1—-Cg alkoxycarbonyl
group, a 3— to 8-membered heterocycloalkyl group, an aminocarbonyl
group optionally having two C;-C¢ alkyl groups, an amino group
optionally having two C;-C¢ alkyl groups, a phenyl group optionally
having one or more halogen atoms or C;—-Cy alkoxy groups, a 5-
membered aromatic heterocyclic group, and a 6-membered aromatic
heterocyclic group.
[0190]

Step 13-1

This step is a step of producing a compound (49) by reacting a
compound (48) with hydrazine. The compound (49) can be produced by
reacting the compound (48) with hydrazine or a hydrate thereof in
a solvent in the presence of a base. Examples of the solvent to be
used include ethanol, propanol, isopropyl alcohol, butanol,
methanol, acetonitrile, N,N-dimethylformamide, N,N-
dimethylacetamide, N-methylpyrrolidone, 1,4-dioxane,
tetrahydrofuran, dimethylsulfoxide and a mixed solvent of any of
these. With respect to the reaction temperature, the reaction can
be performed usually at 0°C to a solvent reflux temperature. The
reaction time varies depending on a starting material and a
solvent to be used, the reaction temperature and the like, and is
usually 30 minutes to 3 days.
[0191]

Step 13-2

This step is a step of producing the compound (3a) through
cyclization by introducing a carbonyl group into the compound
(49). The compound (3a) can be produced by reacting the compound
(49) and a compound corresponding to a carbonyl source in a
solvent in the presence or absence of a base. Examples of the

carbonyl source to be used include 1,1'-carbonyldiimidazole,
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triphosgene and a phosgene dimer. Examples of the solvent to be
used include acetonitrile, N,N-dimethylformamide, N,N-
dimethylacetamide, N-methylpyrrolidone, 1,4-dioxane,
tetrahydrofuran, dimethylsulfoxide and a mixed solvent of any of
these. Examples of the base to be used include triethylamine,
diisopropylethylamine and pyridine. With respect to the reaction
temperature, the reaction can be performed usually at 0°C to a
solvent reflux temperature. The reaction time varies depending on
a starting material and a solvent to be used, the reaction
temperature and the like, and is usually 30 minutes to 3 days.

When 1,1'-carbonyldiimidazole is used as the carbonyl source
and the compound (3a) has an atom easily nucleophilically reacted,
such as a fluorine atom, the compound (3a) in which an imidazolyl
group 1s substituted may be obtained as a side reaction of this
step in some cases.
[0192]

Step 13-3

This step is a step of producing the compound (3b) by reacting
the compound (3a) and a compound (50). The compound (3b) can be
produced by reacting the compound (3a) and the compound (50) in a
solvent in the presence of a base. Examples of the solvent to be
used include acetonitrile, N,N-dimethylformamide, N,N-
dimethylacetamide, N-methylpyrrolidone, 1,4-dioxane,
tetrahydrofuran, dimethylsulfoxide and a mixed solvent of any of
these. Examples of the base to be used include sodium hydride,
sodium carbonate, potassium carbonate, cesium carbonate, potassium
phosphate, triethylamine, diisopropylethylamine, pyridine and 1, 8-
diazabicyclo[5,4,0]-7-undecene. With respect to the reaction
temperature, the reaction can be performed usually at 0°C to a
solvent reflux temperature. The reaction time varies depending on
a starting material and a solvent to be used, the reaction
temperature and the like, and is usually 30 minutes to 3 days.
[0193]

Step 13-4
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This step is a step of producing the compound (3c) by reacting
the compound (3a) and a compound (51). The compound (3c) can be
produced by reacting the compound (51) and the compound (3a) under
usual Chan-Lam-Evans coupling reaction conditions, for example, in
a solvent in the presence of a copper reagent and in the presence
or absence of a base. Examples of the solvent to be used include
dichloromethane, chloroform, 1,2-dichloroethane, acetonitrile,
tetrahydrofuran, 1,4-dioxane, benzene, toluene and a mixed solvent
of any of these. An example of the copper reagent to be used
includes copper (II) acetate. Examples of the base to be used
include triethylamine, pyridine and diisopropylethylamine. It is
noted that this step can be performed under addition of a
desiccant such as molecular sieves 4A if necessary. The reaction
temperature is usually room temperature to a solvent reflux
temperature. The reaction time varies depending on a starting
material and a solvent to be used, the reaction temperature and
the like, and is usually 30 minutes to 3 days.

[0194]

Step 13-5

This step is a step of producing the compound (3d) through an
alkylation reaction of the compound (3a). The compound (3d) can be
produced by reacting the compound (3a) and 2,2-dimethyloxirane in
a solvent in the presence of a base. Examples of the solvent to be
used include N,N-dimethylformamide, N,N-dimethylacetamide, N-
methylpyrrolidone, acetonitrile, 1,4-dioxane, tetrahydrofuran,
dimethylsulfoxide and a mixed solvent of any of these. Examples of
the base to be used include sodium carbonate, potassium carbonate,
cesium carbonate, potassium phosphate, triethylamine,
diisopropylethylamine, pyridine and 1,8-diazabicyclo[5,4,0]1-7-
undecene. With respect to the reaction temperature, the reaction
can be performed usually at room temperature to a solvent reflux
temperature. The reaction time varies depending on a starting
material and a solvent to be used, the reaction temperature and

the like, and is usually 30 minutes to 3 days.
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[0195]
Step 13-6
This step is a step of producing the compound (3b) from the

compound (48) by continuously performing the series of reactions

of Step 13-1, Step 13-2 and Step 13-3 described above.

[0196]

Here, when the compound (1) is represented as a compound (lba)

or a compound (lbb), the compound (lba) or the compound (lbb) can

be produced by a method shown in Scheme 14 or any equivalent

or a method described in any literature or any equivalent

method,
method.
[0197]
Scheme 14
[0198]
[Formula 70]
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[0199]
wherein Q!, Q2%, Q3, 04, G2, L!, L3 and M! have the same meaning
as defined above.

[0200]
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Step 14-1

This step is a step of producing a compound (3f) from a
compound (3e). The compound (3f) can be produced by reacting
hydroxylamine and the compound (3e) in a solvent. Examples of the
solvent to be used include 1,4-dioxane, tetrahydrofuran, N,N-
dimethylformamide, N,N-dimethylacetamide, dimethylsulfoxide and a
mixed solvent of any of these. With respect to the reaction
temperature, the reaction can be performed usually at 0°C to a
solvent reflux temperature. The reaction time varies depending on
a starting material and a solvent to be used, the reaction
temperature and the like, and is usually 30 minutes to 3 days.
[0201]

Step 14-2

This step is a step of producing a compound (3g) through an
intramolecular condensation reaction of the compound (3f). The
compound (3g) can be produced by, for example, reacting the
compound (3f) in a solvent in the presence of 1,1'-
carbodiimidazole or thionyl chloride. Examples of the solvent to
be used include 1,4-dioxane, tetrahydrofuran, dichloromethane and
a mixed solvent of any of these. Besides, triethylamine or the
like can be added if necessary. With respect to the reaction
temperature, the reaction can be performed usually at room
temperature to a solvent reflux temperature. The reaction time
varies depending on a starting material and a solvent to be used,
the reaction temperature and the like, and is usually 30 minutes
to 3 days.

[0202]

Step 14-3

This step is a step of producing either one of a compound (3h)
and a compound (31i) or both of the compound (3h) and the compound
(31) by reacting the compound (3g) and the compound (50). This
step can be performed in the same manner as in Step 13-3 described

above.
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[0203]

Step 14-4

This step is a step of producing the compound (lba) by
reacting the compound (3h) and the compound (2). This step can be
performed in the same manner as in Step 1-1 described above.
[0204]

Step 14-5

This step is a step of producing the compound (lba) from the
compound (3a) by continuously performing the series of reactions
of Step 14-1, Step 14-2, Step 14-3 and Step 14-4 described above.
[0205]

Step 14-6

This step is a step of producing the compound (lbb) by
reacting the compound (3i) and the compound (2). This step can be
performed in the same manner as in Step 1-1 described above.
[0206]

Step 14-7

This step is a step of producing the compound (lbb) from the
compound (3a) by continuously performing the series of reactions
of Step 14-1, Step 14-2, Step 14-3 and Step 14-6 described above.
[0207]

Here, when the compound (23) is represented as a compound
(23a) or a compound (23b), the compound (23a) or the compound
(23b) can be produced by a method shown in Scheme 15 or any
equivalent method, or a method described in any literature or any
equivalent method.

[0208]

Scheme 15

[0209]
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[0210]

wherein Q!, Q¢ and L3 have the same meaning as defined above;

Rla 1s a C1;-C¢ alkyl group; and R% is a C;-Cg4 alkyl group.
[0211]

Step 15-1

This step is a step of producing the compound (23a) by
reacting a compound (52) and a compound (53). This step can be
performed in the same manner as in Step 13-3 described above.
[0212]

Step 15-2

This step is a step of producing the compound (23b) by
reacting a compound (54) and a compound (55). This step can be
performed in the same manner as in Step 13-3 described above.
[0213]

Here, when the compound (8) is represented as a compound (8d),
the compound (8d) can be produced by a method shown in Scheme 16
or any equivalent method, or a method described in any literature
or any equivalent method.
[0214]

Scheme 16

[0215]
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[Formula 72]
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[0216]

wherein Q!, Q2%, Q% L2 and Y! have the same meaning as defined
above.
[0217]

Step 16-1

This step is a step of producing a compound (8c) from a
compound (8b). The compound (8c) can be produced by reacting
osmium tetroxide and the compound (8b) in a solvent in the
presence or absence of a reoxidant. Examples of the solvent to be
used include acetone, water, tert-butanol and a mixed solvent of
any of these. Examples of the reoxidant to be used include N-
methylmorpholine oxide, trimethylamine oxide, tert-butylhydroxy
peroxide and potassium ferricyanide. With respect to the reaction
temperature, the reaction can be performed usually at 0°C to a
solvent reflux temperature. The reaction time varies depending on
a starting material and a solvent to be used, the reaction
temperature and the like, and is usually 30 minutes to 3 days.
[0218]

Step 16-2

This step is a step of producing a compound (8e) from the
compound (8c). The compound (8e) can be produced by reacting
sodium periodate or periodic acid with the compound (8c) in a
solvent. Examples of the solvent to be used include water, 1,4-
dioxane, tetrahydrofuran and a mixed solvent of any of these. With

respect to the reaction temperature, the reaction can be performed
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usually at 0°C to a solvent reflux temperature. The reaction time
varies depending on a starting material and a solvent to be used,
the reaction temperature and the like, and is usually 30 minutes
to 3 days.
[0219]

Step 16-3

This step is a step of producing the compound (8d) from the
compound (8e). The compound (8d) can be produced by reacting a
fluorinating agent and the compound (8e) in a solvent. Examples of
the fluorinating agent to be used include N,N-dimethylaminosulfur
trifluoride, Deoxo-Fluor and Pheno-Fluor. Examples of the solvent
to be used include toluene and benzene. With respect to the
reaction temperature, the reaction can be performed usually at 0°C
to a solvent reflux temperature. The reaction time varies
depending on a starting material and a solvent to be used, the
reaction temperature and the like, and is usually 30 minutes to 3
days.
[0220]

Step 16-4

This step is a step of producing the compound (8d) from the
compound (8c) by continuously performing the series of reactions
of Step 16-2 and Step 16-3 described above.
[0221]

Here, when the compound (8) is represented as a compound (8f),
the compound (8f) can be produced by a method shown in Scheme 17
or any equivalent method, or a method described in any literature
or any equivalent method.
[0222]

Scheme 17
[0223]
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[Formula 73]
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[0224]

wherein Q!, Q2%, Q32, L2, L3, Y! and Y3 have the same meaning as
defined above.
[0225]

Step 17-1

This step is a step of producing the compound (8f) from a
compound (56) and a compound (57). The compound (8f) can be
produced by reacting the compound (56) and the compound (57) in a
solvent in the presence of a base. Examples of the solvent to be
used include N,N-dimethylformamide, acetonitrile, tetrahydrofuran
and a mixed solvent of any of these. Examples of the base to be
used include sodium hydride, potassium carbonate and cesium
carbonate. With respect to the reaction temperature, the reaction
can be performed usually at 0°C to a solvent reflux temperature.
The reaction time varies depending on a starting material and a
solvent to be used, the reaction temperature and the like, and is
usually 30 minutes to 3 days.
[0226]

Here, when the compound (3) is represented as a compound (3k),
the compound (3k) can be produced by a method shown in Scheme 18
or any equivalent method, or a method described in any literature
or any equivalent method.
[0227]

Scheme 18
[0228]



- 138 -
[Formula 74]

M'NH, 0
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[0229]

wherein L! and M! have the same meaning as defined above; Al is
a carbon atom or a nitrogen atom; A2 is a carbon atom or a nitrogen
atom; and A3 is a carbon atom or a nitrogen atom.
[0230]

Step 18-1

This step is a step of producing the compound (3k) through a
condensation reaction of a compound (3j) and a compound (58). The
compound (3k) can be produced by, for example, reacting the
compound (33j) and the compound (58) in a solvent in the presence
of a condensing agent and in the presence or absence of a base.
Examples of the solvent to be used include N,N-dimethylformamide,
N, N-dimethylacetamide, N-methylpyrrolidone, dichloromethane, 1,4-
dioxane, tetrahydrofuran and a mixed solvent of any of these.
Examples of the condensing agent to be used include 1-
[bis (dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]lpyridinium
3-oxide hexafluorophosphate (HATU), l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide (EDCI) and
dicyclohexylcarbodiimide (DCC). Examples of the base to be used
include triethylamine and diisopropylethylamine. Besides, N,N-
dimethyl-4-aminopyridine, pyridine, 1l-hydroxybenzotriazole (HOBT)
or the like can be added as a reaction accelerator if necessary.
With respect to the reaction temperature, the reaction can be
performed usually at 0°C to a solvent reflux temperature, and is
performed preferably at 0°C to 30°C. The reaction time varies
depending on a starting material and a solvent to be used, the
reaction temperature and the like, and is usually 30 minutes to 3

days.
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[0231]

Here, when the compound (3) is represented as a compound (3m),
the compound (3m) can be produced by a method shown in Scheme 19
or any equivalent method, or a method described in any literature
or any equivalent method.
[0232]

Scheme 19
[0233]

[Formula 75]
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[0234]

wherein L!, Al, A2, A3 and M! have the same meaning as defined
above; and Y* is a C;-Cg4 alkyl group or an aryl group.
[0235]

Step 19-1

This step is a step of producing a compound (59) through a
bromination reaction of the compound (31). The compound (59) can
be produced by, for example, reacting the compound (31) in a
solvent in the presence of a brominating agent and in the presence
or absence of a radical initiator. Examples of the solvent to be
used include carbon tetrachloride, chloroform, dichloromethane and
a mixed solvent of any of these. Examples of the brominating agent
to be used include N-bromosuccinimide and bromine. Examples of the
radical initiator to be used include azoisobutyronitrile and 1,1'-
azobis (cyclohexanecarbonitrile). With respect to the reaction
temperature, the reaction can be performed usually at 0°C to a
solvent reflux temperature. The reaction time varies depending on
a starting material and a solvent to be used, the reaction

temperature and the like, and is usually 30 minutes to 3 days.



- 140 -
[0236]

Step 19-2

This step is a step of producing the compound (3m) from the
compound (59) and a compound (60) through a ring closure reaction
accompanying elimination of a bromine atom and Y?OH. The compound
(3m) can be produced from the compound (59) and the compound (60)
in a solvent in the presence of a base. Examples of the solvent to
be used include tetrahydrofuran, 1,4-dioxane, toluene,
acetonitrile, N,N-dimethylformamide, N,N-dimethylacetamide, N-
methylpyrrolidone, dimethylsulfoxide and a mixed solvent of any of
these. Examples of the base to be used include triethylamine,
diisopropylethylamine, pyridine, 1,8-diazabicyclo[5,4,0]-7-
undecene, sodium carbonate, potassium carbonate and cesium
carbonate. With respect to the reaction temperature, the reaction
can be performed usually at 0°C to a solvent reflux temperature.
The reaction time varies depending on a starting material and a
solvent to be used, the reaction temperature and the like, and is
usually 30 minutes to 3 days.

[0237]

Step 19-3

This step is a step of producing the compound (3m) from the
compound (31) by continuously performing the series of reactions
of Step 19-1 and Step 19-2 described above.

[0238]

Here, when the compound (13) is represented as a compound
(13ba), the compound (13ba) can be produced by a method shown in
Scheme 20 or any equivalent method, or a method described in any
literature or any equivalent method.

[0239]

Scheme 20

[0240]
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[Formula 76]
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[0241]
wherein M3 is a C;-Cg¢ alkyl group.
[0242]
Step 20-1
This step is a step of producing a compound (62) through an
alkylsulfonylation reaction of a compound (61). The compound (62)

can be produced by reacting the compound (61) with an
alkylsulfonylation agent in a solvent in the presence of a base.
Examples of the solvent to be used include dichloromethane,
chloroform, toluene, tetrahydrofuran and a mixed solvent of any of
these. Examples of the base to be used include triethylamine,
diisopropylethylamine and pyridine. Examples of the
alkylsulfonylation agent to be used include methanesulfonyl
chloride and ethanesulfonyl chloride. With respect to the reaction
temperature, the reaction can be performed usually at 0°C to a
solvent reflux temperature. The reaction time varies depending on
a starting material and a solvent to be used, the reaction
temperature and the like, and is usually 30 minutes to 3 days.
[0243]

Step 20-2

This step is a step of producing a compound (63) by
substituting an alkylsulfonyl group of the compound (62) with a
fluorine atom. The compound (63) can be produced by reacting with
the compound (62) in a solvent in the presence of
tetrabutylammonium fluoride. Examples of the solvent to be used
include tetrahydrofuran, 1,4-dioxane and a mixed solvent of any of
these. With respect to the reaction temperature, the reaction can
be performed usually at 0°C to a solvent reflux temperature. The

reaction time varies depending on a starting material and a
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solvent to be used, the reaction temperature and the like, and is
usually 30 minutes to 3 days.
[0244]

Step 20-3

This step is a step of producing the compound (l3ba) by
removing a tert-butoxycarbonyl group of the compound (63). The
compound (13ba) can be produced by, for example, treating the
compound (63) with an acid in a solvent or without using a
solvent. Examples of the solvent to be used for the reaction
include dichloromethane, 1,4-dioxane, tetrahydrofuran, methanol,
ethanol, water and a mixed solvent of any of these. Examples of
the acid to be used include trifluorocacetic acid and hydrogen
chloride. With respect to the reaction temperature, the reaction
can be performed usually at 0°C to a solvent reflux temperature.
The reaction time varies depending on a starting material and a
solvent to be used, the reaction temperature and the like, and is
usually 30 minutes to 3 days.

[0245]

Here, when the compound (1) is represented as a compound (le)
or a compound (1lf), the compound (le) or the compound (1f) can be
produced by a method shown in Scheme 21 or any equivalent method,
or a method described in any literature or any equivalent method.
[0246]

Scheme 21
[0247]
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[Formula 77]

4

& o]
2 1 2 1 NH 2
G\(Q ,G'-CO,Y* GYQ G'-COH = 314
L, )N L, /)N (64) M® 1 N’ 4
Q? ” —_— . @ Ly A o, V. N—M
Q 4° Q M5
Q4 Q Q?
Step 21-1 Step 21-2
(1c) (1d) d (1e)
6 8
M°-Mg-L Step 21-3
(65)

GZYQ1 G"—kMG
’,

&2/ N OH
Q‘,_Q:"

(11)
[0248]

wherein Q!, 0%, Q3, 04, G! and G? have the same meaning as
defined above; 18 is a chlorine atom or a bromine atom; Y% is a C;—
C¢ alkyl group or an aryl group; M? is a hydrogen atom or a C;—-Cg
alkyl group; M° is a hydrogen atom or a C;—C¢ alkyl group; and M® is
a Ci1-Cg4 alkyl group.
[0249]

Step 21-1

This step is a step of producing a compound (1d) by
hydrolyzing an ester moiety of a compound (lc). This step can be
performed in the same manner as in Step 2-9 described above.
[0250]

Step 21-2

This step is a step of producing the compound (le) through a
condensation reaction of the compound (1d) and a compound (64).
This step can be performed in the same manner as in Step 2-10
described above.
[0251]

Step 21-3

This step is a step of producing the compound (1f) from the
compound (lc). The compound (1f) can be produced by reacting the
compound (lc) and a compound (65) in a solvent. Examples of the

solvent to be used include diethyl ether, tetrahydrofuran, 1,2-
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dimethoxyethane, 1,4-dioxane and a mixed solvent of any of these.
With respect to the reaction temperature, the reaction can be
performed usually at -80°C to a solvent reflux temperature. The
reaction time varies depending on a starting material and a
solvent to be used, the reaction temperature and the like, and is
usually 30 minutes to 3 days.

[0252]

Here, when the compound (1) is represented as a compound
(1da), the compound (lda) can be produced by a method shown in
Scheme 22 or any equivalent method, or a method described in any
literature or any equivalent method.

[0253]

Scheme 22

[0254]

[Formula 78]

RB R1O
“NH “NH
Y2a02C Q1 G'-CO,t-Bu HO.C Q1 G'-CO,t-Bu le or é" GX Q1 G'-CO,t-Bu
P DS A I N 1) S
Q 4'63 —> Q » Q3 > G 4.‘ 3
Q Step 22-1 Step 22-2 “
(66) (68)

Step 22-3

B 10

\

(13a) (13b) g N,

Q*

[0255]

wherein Q!, 02, Q3, Q% R8, R?, R19, R!l, G! and G?2 have the same
meaning as defined above; and Y22 is a C;—-C4 alkyl group.
[0256]

Step 22-1

This step is a step of producing a compound (67) by
hydrolyzing an alkyl ester moiety of a compound (66).

The compound (67) can be produced by, for example, reacting
the compound (66) in a solvent in the presence of a base. Examples

of the solvent to be used include water, methanol, ethanol,



- 145 -

propanol, isopropyl alcohol, butanol, tetrahydrofuran, 1,4-dioxane
and a mixed solvent of any of these. Examples of the base to be
used include alkali metal salts such as lithium hydroxide, sodium
hydroxide and potassium hydroxide. With respect to the reaction
temperature, the reaction can be performed usually at 0°C to a
solvent reflux temperature. The reaction time varies depending on
a starting material and a solvent to be used, the reaction
temperature and the like, and is usually 30 minutes to 3 days.
[0257]

Step 22-2

This step is a step of producing a compound (68) through a
condensation reaction of the compound (67) and the compound (13a)
or the compound (13b). This step can be performed in the same
manner as in Step 2-10 described above.
[0258]

Step 22-3

This step is a step of producing the compound (lda) by
hydrolyzing a tert-butyl ester moiety of the compound (68). The
compound (lda) can be produced by reacting the compound (68) in
the presence or absence of a solvent and in the presence of an
acid. Examples of the solvent to be used include water,
tetrahydrofuran, 1,4-dioxane, methylene chloride and a mixed
solvent of any of these. Examples of the acid to be used include
trifluoroacetic acid and hydrogen chloride. With respect to the
reaction temperature, the reaction can be performed usually at 0°C
to a solvent reflux temperature. The reaction time varies
depending on a starting material and a solvent to be used, the
reaction temperature and the like, and is usually 30 minutes to 3
days.
[0259]

Step 22-4

This step is a step of producing the compound (lda) from the
compound (66) by continuously performing the series of reactions

of Step 22-1, Step 22-2 and Step 22-3 described above.
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[0260]

Here, when the compound (1) is represented as a compound (lga)
or a compound (lgb), the compound (lga) or the compound (lgb) can
be produced by a method shown in Scheme 23 or any equivalent
method, or a method described in any literature or any equivalent
method.

[0261]

Scheme 23

[0262]

[Formula 79]

G2 G2 Q! G2 Q!
YQ1 G T/ N’G1 T/ N’G1
U °~2\g,3 & °*2\as
S’Qs Step 23-1 ”s’ 0’/§\’
(o}
(19) (1ga) (1gb)
[0263]

wherein Q!, Q2%, Q3, G! and G?2 have the same meaning as defined
above.
[0264]

Step 23-1

This step is a step of producing the compound (lga) or the
compound (lgb) by oxidizing a sulfur atom of a compound (lg). The
compound (lga) or the compound (lgb) can be produced by reacting
the compound (lg) with a peroxide in a solvent. Examples of the
solvent to be used include dichloromethane, ethyl acetate, water
and a mixed solvent of any of these. Examples of the peroxide to
be used include 3-chloroperbenzoate and a hydrogen peroxide
solution. With respect to the reaction temperature, the reaction
can be performed usually at 0°C to a solvent reflux temperature,
and is performed preferably at 0°C to room temperature. The
reaction time varies depending on a starting material and a
solvent to be used, the reaction temperature and the like, and is

usually 30 minutes to 3 days.
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[0265]

Here, when the compound (1) is represented as a compound (lha)
or a compound (1lhb), the compound (lha) or the compound (1lhb) can
be produced by a method shown in Scheme 24 or any equivalent
method, or a method described in any literature or any equivalent
method.

[0266]

Scheme 24

[0267]

[Formula 80]

(o] (0]
R12 S\(Q1 G R12 g a ) R12 \\SII Q '
13 g / N - \Tr - 1 N’G
B* @ Q® R® @24 N ar RS Q24 3
Q4 Step 24-1 Q 4Q3 Q4.Q
(1h) (1ha) (1hb)

[0268]

wherein Q!, Q2%, Q3, 04, G!, R!?2 and R!? have the same meaning as
defined above.
[0269]

Step 24-1

This step is a step of producing the compound (lha) or the
compound (1lhb) by oxidizing a sulfur atom of a compound (1h). This

step can be performed in the same manner as in Step 23-1 described

above.

[0270]

Here, when the compound (1) is represented as a compound (173),
the compound (1j) can be produced by a method shown in Scheme 25
or any equivalent method, or a method described in any literature
or any equivalent method.
[0271]

Scheme 25
[0272]

[Formula 81]
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= 0 OH

R\T/H\T/Q1 G RET,l\T,Q1 1
> G

R13 &2/ N %/ N’

Q3 R13 QZ h
Q* Step 25-1 Q4.Q3
(1i) (1J)
[0273]

wherein Q!, Q2%, Q3, 04, G!, R!?2 and R!? have the same meaning as

defined above.

[0274]

Step 25-1

This step is a step of producing the compound (13j) having a

hydroxy group by reducing a ketone moiety of a compound (1i). This

step can be performed in the same manner as in Step 3-2 described

above.

[0275]

Here, when the compound (1)
(lka) can be produced by a method shown in

is represented as a compound

(lka), the compound
Scheme 26 or any equivalent method, or a method described in any

literature or any equivalent method.

[0276]

Scheme 26
[0277]
[Formula 82]

Q 1 (69) Q 1

N P N’u\T’ e

HO-C, 5 JZ\,}, —> o C:L/Z\'}‘
Q4.Q3 Step 26-1 Q4.Q3

(1K) (1ka)

[0278]

wherein Q!, Q2, Q3,
and M’ is a C;-Cg¢ alkyl group.

Q4, G! and L° have the same meaning as

defined above;
[0279]
Step 26-1
This step is a step of producing the compound
(1k) and a compound (69). The compound (lka)
(1k) and the compound

(1ka) by

reacting a compound

can be produced by reacting the compound
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(69) in a solvent in the presence of a base. Examples of the
solvent to be used include acetonitrile, N,N-dimethylformamide,
N, N-dimethylacetamide, N-methylpyrrolidone, 1,4-dioxane,
tetrahydrofuran, dimethylsulfoxide and a mixed solvent of any of
these. Examples of the base to be used include sodium hydride,
sodium carbonate, potassium carbonate, cesium carbonate and
potassium phosphate. With respect to the reaction temperature, the
reaction can be performed usually at 0°C to a solvent reflux
temperature. The reaction time varies depending on a starting
material and a solvent to be used, the reaction temperature and
the like, and is usually 30 minutes to 3 days.
[0280]

Here, when the compound (1) is represented as a compound (1lm),
the compound (1lm) can be produced by a method shown in Scheme 27
or any equivalent method, or a method described in any literature
or any equivalent method.
[0281]

Scheme 27
[0282]

[Formula 83]
RQa_L3
RE J\\/ (71) R8a J\‘/
JZ\ Step 27-1 R “/Z\

(70) (1m)
[0283]

wherein Q!, Q%, Q3, 04, G! and L3 have the same meaning as
defined above; R8 1s a C;-C¢ alkyl group or a C3—Cg cycloalkyl
group; and R° is a C;-Cg4 alkyl group.
[0284]

Step 27-1

This step is a step of producing the compound (1lm) by reacting
a compound (70) and a compound (71). The compound (1lm) can be
produced by reacting the compound (70) and the compound (71) in a

solvent in the presence of a base. Examples of the solvent to be
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used include acetonitrile, N,N-dimethylformamide, N,N-
dimethylacetamide, N-methylpyrrolidone, 1,4-dioxane,
tetrahydrofuran, dimethylsulfoxide and a mixed solvent of any of
these. Examples of the base to be used include sodium hydride,
sodium carbonate, potassium carbonate, cesium carbonate and
potassium phosphate. With respect to the reaction temperature, the
reaction can be performed usually at 0°C to a solvent reflux
temperature. The reaction time varies depending on a starting
material and a solvent to be used, the reaction temperature and
the like, and is usually 30 minutes to 3 days.

[0285]

Here, the compound (1) can be produced by a method shown in
Scheme 28 or any equivalent method, or a method described in any
literature or any equivalent method.

[0286]

Scheme 28

[0287]

[Formula 84]

GZW/Q‘I 62\/01
| S — P
QZJQ\ '.“ oz g N
Q 4-Q3 Step 28-1 aQ 4-Q3
(1n) (1
[0288]

wherein Q!, Q2%, Q3, 04, G! and G? have the same meaning as
defined above; and L° is a C7-Ci;g aralkyl group.
[0289]

Step 28-1

This step is a step of producing the compound (1) by removing
L? from a compound (1ln). The compound (1) can be produced by, for
example, reacting the compound (1ln) in the presence or absence of
a solvent and in the presence of an acid. Examples of the solvent
to be used include water, tetrahydrofuran, 1,4-dioxane, methylene
chloride and a mixed solvent of any of these. Examples of the acid

to be used include trifluoroacetic acid and hydrogen chloride.
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With respect to the reaction temperature, the reaction can be
performed usually at 0°C to a solvent reflux temperature. The
reaction time varies depending on a starting material and a
solvent to be used, the reaction temperature and the like, and is
usually 30 minutes to 3 days.

[0290]

Here, when the compound (1) is represented as a compound (1lp)
or a compound (lg), the compound (lp) or the compound (lg) can be
produced by a method shown in Scheme 29 or any equivalent method,
or a method described in any literature or any equivalent method.
[0291]

Scheme 29
[0292]

[Formula 85]

0

>~ /

Step 29-1 IZ/Q\N S N
1
Q4-Q3

0 /
7 N’« (1p)
-y ,NH
L1 N

o]
2 7 ’«‘
o N S0
Step 29-2 QZ\/e\';l
Q4-Q3
(1q)

[0293]

wherein Q!, Q2%, Q3, 04, G? and L! have the same meaning as
defined above.
[0294]

Step 29-1

This step is a step of producing the compound (lp) from the
compound (3a) by continuously performing the series of reactions
of Step 13-5 and Step 1-1 described above.
[0295]

Step 29-2
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This step is a step of producing the compound (lg) from the

compound (3a) by continuously performing the series of reactions
of Step 13-4 and Step 1-1 described above.
[0296]

Here, when the compound (1) is represented as a compound (1d),
the compound (1d) can be produced by a method shown in Scheme 30
or any equivalent method, or a method described in any literature
or any equivalent method.
[0297]

Scheme 30
[0298]

[Formula 86]

F—G'-CO,Y5
G2 1 G2 1
Sl (3n) NP E-cozH
Q2 / "llH — Q2~/2\h|l
) Q4‘Q3 Q4'Q3
Step 30-1

(2) (1d)
[0299]

wherein Q!, Q2%, Q3, Q4 G, G2 and Y>> have the same meaning as
defined above.
[0300]

Step 30-1

This step is a step of producing the compound (1d) by reacting
the compound (2) and a compound (3n), followed by a hydrolysis
reaction of an ester moiety.

The reaction between the compound (2) and the compound (3n)
can be performed in a solvent or without using a solvent in the
presence or absence of an acid or a base. Examples of the solvent
to be used include N,N-dimethylformamide, dimethylsulfoxide,
water, tetrahydrofuran, 1,4-dioxane, ethanol and a mixed solvent
of any of these. Examples of the acid to be used include hydrogen
chloride, p-toluenesulfonic acid and methanesulfonic acid.
Examples of the base to be used include triethylamine,
diisopropylethylamine, pyridine, 2,6-dimethylpyridine, 2,4, 6-

trimethylpyridine, potassium carbonate and cesium carbonate. With
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respect to the reaction temperature, the reaction can be performed
usually at room temperature to a solvent reflux temperature. The
reaction time varies depending on a starting material and a
solvent to be used, the reaction temperature and the like, and is
usually 30 minutes to 3 days. Besides, the hydrolysis reaction of
an ester moiety subsequently performed can be performed in the
same manner as in Step 2-9 described above.

[0301]

Here, when the compound (1) is represented as a compound
(lra), the compound (lra) can be produced by a method shown in
Scheme 31 or any equivalent method, or a method described in any
literature or any equivalent method.

[0302]

Scheme 31

[0303]

[Formula 87]

(0] (0]
Gz\\/Q1 oy G 0 N—
@y N Wl
QS Q3
Q4‘ Step 31-1 Q4‘

[0304]

wherein Q!, Q2%, Q3, Q% and G? have the same meaning as defined
above.
[0305]

Step 31-1

This step is a step of producing the compound (lra) by a
methylation reaction of a compound (lr). The compound (lra) can be
produced by, for example, reacting the compound (lr) in a solvent
in the presence of a base and a methylating agent. Examples of the
solvent to be used include tetrahydrofuran, 1,4-dioxane, 1,2-
dimethoxyethane and a mixed solvent of any of these. An example of

the base to be used includes sodium bis(trimethylsilyl)amide.
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Examples of the methylating agent to be used include methyl iodide

and dimethyl sulfate. With respect to the reaction temperature,
the reaction can be performed usually at -78°C to room temperature.
The reaction time varies depending on a starting material and a
solvent to be used, the reaction temperature and the like, and is
usually 30 minutes to 3 days.

[0306]

Here, when the compound (3) 1is represented as a compound
(3pa), a compound (3ga), a compound (3ra), a compound (3sa), a
compound (3ta) or a compound (3tb), the compound (3pa), the
compound (3ga), the compound (3ra), the compound (3sa), the
compound (3ta) or the compound (3tb) can be produced by a method
shown in Scheme 32 or any equivalent method, or a method described
in any literature or any equivalent method.

[0307]

Scheme 32

[0308]

[Formula 88]
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N ./ NN P/
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—_— M
L Step 32-5 L1 L
(3t) (3ta) (3tb)
[0309]

wherein Al, Az, A3, L!, L3 and M! have the same meaning as
defined above.
[0310]

Step 32-1

This step is a step of producing the compound (3pa) by
reacting a compound (3p) and the compound (50). This step can be
performed in the same manner as in Step 13-3 described above.
[0311]

Step 32-2

This step is a step of producing the compound (3ga) by
reacting a compound (3qg) and the compound (50). This step can be

performed in the same manner as in Step 13-3 described above.
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[0312]

Step 32-3

This step is a step of producing the compound (3ra) by
reacting a compound (3r) and the compound (50). This step can be
performed in the same manner as in Step 13-3 described above.
[0313]

Step 32-4

This step is a step of producing the compound (3sa) by
reacting a compound (3s) and the compound (50). This step can be
performed in the same manner as in Step 13-3 described above.
[0314]

Step 32-5

This step is a step of producing either of the compound (3ta)
and a compound (3tb) or both of the compound (3ta) and the
compound (3tb) by reacting a compound (3t) and the compound (50).
This step can be performed in the same manner as in Step 13-3
described above.

[0315]

Here, when the compound (1) is represented as a compound
(l1sa), a compound (lsb), a compound (lsc) or a compound (lsd), the
compound (lsa), the compound (1lsb), the compound (lsc) or the
compound (1lsd) can be produced by a method shown in Scheme 33 or
any equivalent method, or a method described in any literature or
any equivalent method.

[0316]

Scheme 33

[0317]

[Formula 89]
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[0318]

wherein G!, G2, L3, L1¢, L&, M!, M2, Q!, 02, Q3 and Q* have the
same meaning as defined above; and M® is a C;-C4 alkylcarbonyl
group, a Ci1—-C¢ alkylsulfonyl group, a C3-Cg cycloalkylcarbonyl group
or a C3—Cg cycloalkylsulfonyl group.
[0319]

Step 33-1

This step is a step of producing the compound (lsa) by
reacting a compound (ls) and the compound (50). This step can be
performed in the same manner as in Step 13-3 described above.
[0320]

Step 33-2

This step is a step of producing the compound (lsb) by
reacting the compound (ls) and the compound (51). This step can be
performed in the same manner as in Step 13-4 described above.
[0321]

Step 33-3

This step is a step of producing the compound (lsc) through a

hydroxymethylation reaction of the compound (ls). The compound
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(1sc) can be produced by, for example, reacting the compound (1ls)
with formaldehyde in a solvent in the presence or absence of a
base. Examples of the solvent to be used include tetrahydrofuran,
1,4-dioxane, 1,2-dimethoxyethane, acetone, methanol, ethanol,
water and a mixed solvent of any of these. Examples of the base to
be used include potassium hydroxide, sodium hydroxide, potassium
carbonate and sodium carbonate. With respect to the reaction
temperature, the reaction can be performed usually at 0°C to room
temperature. The reaction time varies depending on a starting
material and a solvent to be used, the reaction temperature and
the like, and is usually 30 minutes to 3 days.
[0322]

Step 33-4

This step is a step of producing the compound (lsd) through an
acylation or sulfonylation reaction of the compound (1s).

The compound (1lsd) can be produced by, for example, reacting
the compound (1ls) and a compound (72) or a compound (73) in a
solvent in the presence of a base. Examples of the solvent to be
used include dichloromethane, chloroform, acetonitrile, N,N-
dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidone,
1,4-dioxane, tetrahydrofuran, dimethylsulfoxide and a mixed
solvent of any of these. Examples of the base to be used include
sodium carbonate, potassium carbonate, cesium carbonate, potassium
phosphate, triethylamine, diisopropylethylamine, pyridine and 1, 8-
diazabicyclo[5,4,0]-7-undecene. With respect to the reaction
temperature, the reaction can be performed usually at 0°C to a
solvent reflux temperature. The reaction time varies depending on
a starting material and a solvent to be used, the reaction
temperature and the like, and is usually 30 minutes to 3 days.
[0323]

Here, when the compound (1) is represented as a compound
(lta), a compound (ltb), a compound (ltc), a compound (lua) or a
compound (lub), the compound (lta), the compound (ltb), the

compound (ltc), the compound (lua) or the compound (lub) can be
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produced by a method shown in Scheme 34 or any equivalent method,
or a method described in any literature or any equivalent method.
[0324]

Scheme 34
[0325]

[Formula 90]
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OQZ/N—>OQ2~/Z\N P—— o a4
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q+@  Step 34-4 Q4'03 Step 34-5 Q“’Q3
(1u) (1ua) (1ub)
[0326]

wherein G!, G2, L8, M3, M4, M5, M8, Q!, Q2?, Q3 and Q% have the
same meaning as defined above.
[0327]

Step 34-1

This step is a step of producing the compound (lta) by
removing a tert-butoxycarbonyl group from a compound (lt). The
compound (lta) can be produced by reacting the compound (lt) in
the presence or absence of a solvent and in the presence of an
acid. Examples of the solvent to be used include water,
tetrahydrofuran, 1,4-dioxane, methylene chloride and a mixed
solvent of any of these. Examples of the acid to be used include
trifluorocacetic acid and hydrogen chloride. With respect to the
reaction temperature, the reaction can be performed usually at 0°C
to a solvent reflux temperature. The reaction time varies

depending on a starting material and a solvent to be used, the
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reaction temperature and the like, and is usually 30 minutes to 3
days.
[0328]

Step 34-2

This step is a step of producing the compound (ltb) through an
acylation or sulfonylation reaction of the compound (lta). This
step can be performed in the same manner as in Step 33-4 described
above.
[0329]

Step 34-3

This step is a step of producing the compound (ltc) through a
reductive methylation reaction of the compound (lta). The compound
(ltc) can be produced by reacting the compound (lta) with
formaldehyde in the presence or absence of a solvent and in the
presence of acetic acid or acetic anhydride, and then allowing a
reducing agent to act on the resultant. Examples of the solvent to
be used include tetrahydrofuran, 1,4-dioxane, methylene chloride
and a mixed solvent of any of these. Examples of the reducing
agent to be used include sodium triacetoxyborohydride, sodium
cyanoborohydride and sodium borohydride. With respect to the
reaction temperature, the reaction can be performed usually at 0°C
to a solvent reflux temperature. The reaction time varies
depending on a starting material and a solvent to be used, the
reaction temperature and the like, and is usually 30 minutes to 3
days.
[0330]

Step 34-4

This step is a step of producing the compound (lua) by
hydrolyzing a tert-butyl ester moiety of a compound (lu). This
step can be performed in the same manner as in Step 22-3 described
above.
[0331]

Step 34-5
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This step is a step of producing the compound
(lua) and the compound (64).

(lub) through a

condensation reaction of the compound

This step can be performed in the same manner as in Step 2-10

described above.

[0332]

Here, when the compound (10) is represented as a compound

(10ba), the compound (10ba) can be produced by a method shown in
Scheme 35 or any equivalent method, or a method described in any

literature or any equivalent method.
[0333]
Scheme 35

[0334]
[Formula 91]

L2 1 M1-L3 L2 1 L2 _qf
b b R

NH (50) NH 2
QZ\/e- )=0 QZ / #O 3 Q ’le
HN—Q32 Step 35-1 N—Q% Step 35-2 f:
M1 M
(4aa) (4ab) (5aa)
Step 35-3
Step 35-4
2 @ Y20,C_ 1
L Q' )L\ 2 Q
s A
2 [/ N Q2.4 ~NH
Q | 3 — 1
N/Q N/Q3
1 Step 35-5 H
Mm! M’
(74) (10ba)
[0335]

wherein L%, L3, M!, Q!, 02, Q3, Q32 and Y?2 have the same meaning

as defined above.

[0336]

Step 35-1
This step is a step of producing the compound
(50). This step can be

(4ab) by

reacting a compound (4aa) and the compound

performed in the same manner as in Step 13-3 described above.

[0337]
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Step 35-2

This step is a step of producing a compound (5aa) by reducing
secondary amide of the compound (4ab) into secondary amine. This
step can be performed in the same manner as in Step 2-1 described
above.

[0338]

Step 35-3

This step is a step of producing a compound (74) through an
acetylation reaction of the compound (5aa). The compound (74) can
be produced by, for example, reacting the compound (5aa) with
acetic anhydride or acetyl chloride in a solvent in the presence
of a base. Examples of the solvent to be used include
dichloromethane, chloroform, acetonitrile, N,N-dimethylformamide,
N, N-dimethylacetamide, N-methylpyrrolidone, 1,4-dioxane,
tetrahydrofuran, dimethylsulfoxide and a mixed solvent of any of
these. Examples of the base to be used include sodium carbonate,
potassium carbonate, cesium carbonate, potassium phosphate,
triethylamine, diisopropylethylamine, pyridine and 1, 8-
diazabicyclo[5,4,0]-7-undecene. With respect to the reaction
temperature, the reaction can be performed usually at 0°C to a
solvent reflux temperature. The reaction time varies depending on
a starting material and a solvent to be used, the reaction
temperature and the like, and is usually 30 minutes to 3 days.
[0339]

Step 35-4

This step is a step of producing the compound (74) from the
compound (4aa). The compound (74) can be produced by continuously
performing Step 35-1, Step 35-2 and Step 35-3 described above.
[0340]

Step 35-5

This step is a step of producing the compound (10ba) by
converting L? of the compound (74) into an alkoxycarbonyl group and

removing an acetyl group substituted with a nitrogen atom.
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The compound (10ba) can be produced by reacting the compound
(74) in a solvent in the presence of a palladium reagent and a
base under carbon monoxide atmosphere. Examples of the solvent to
be used include alcohols such as methanol, ethanol and propanol,
and alternatively, a mixture of any of these alcohols with N,N-
dimethylformamide, N,N-dimethylacetamide, dimethylsulfoxide, water
or the like can be used. An example of the palladium reagent to be
used includes a [1,1-bis(diphenylphosphino) ferrocene]lpalladium
(IT) dichloride dichloromethane adduct. Examples of the base to be
used include triethylamine and diisopropylethylamine. The reaction
temperature is usually room temperature to a solvent reflux
temperature. The reaction time varies depending on a starting
material and a solvent to be used, the reaction temperature and
the like, and is usually 30 minutes to 3 days.

[0341]

Here, when the compound (1) is represented as a compound
(1lva), a compound (1lvb), a compound (lvc) or a compound (lvd), the
compound (lva), the compound (lvb), the compound (lvc) or the
compound (lvd) can be produced by a method shown in Scheme 36 or
any equivalent method, or a method described in any literature or
any equivalent method.

[0342]
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[Formula 92]

I Step 36-3 ¢
Y20,C
L’ﬁ,m Lz\(Q1 cozt -Bu a YQ1
I NH \, //—NH / Q2
N/ —_— Q 1, Q®
HN—Q32 O Sstep 36-1 H’Q Step 36-2 Step 36-4 ,N’
bBquC t-BuO,C
(4aa) (5ab) (75) (10bb)
G'-L!
Step 36-7 Step 36-5 3)
RiNH R10NH
2a 1 or 1 HO,C 1
GYQ1 &l R® R @ YQ ,G1
L ~N (13a)  (13b) a2/ N
Q , - L
~Q? N-Q
H Step 36-6 H
(1va) (44a)
m'-L3 M2-L1 m8-L® or mB-0—m®
(50) (76) (72) (73)
Step 36-8 Step 36-9 Step 36-10
GZa 1 GZa 1 GZa 1
Q Q Q
Y G1 G1 G1
Qk/e\ N’ \Qf\/g\ N’ \Qf\/g\ N’
N-Q N-Q° N—Q°
M1 M2 M8
(1vb) (1vc) (1vd)
[0343]

wherein L!, L2, 13, 18, M!, M2, M8, G!, G2, Q!, Q?, Q3, Q32, R,
R?, R0, RI! and Y2 have the same meaning as defined above.
[0344]

Step 36-1

This step is a step of producing a compound (5ab) by reducing
secondary amide of the compound (4aa) into secondary amine. This

step can be performed in the same manner as in Step 2-1 described

above.
[0345]

Step 36-2

This step is a step of producing a compound (75) by
introducing a tert-butoxycarbonyl group into the compound (5ab).

The compound (75) can be produced by, for example, reacting the
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compound (5ab) with di-tert-butyl dicarbonate in a solvent in the
presence of a base. Examples of the solvent to be used include
dichloromethane, chloroform, acetonitrile, N,N-dimethylformamide,
N, N-dimethylacetamide, N-methylpyrrolidone, 1,4-dioxane,
tetrahydrofuran, dimethylsulfoxide and a mixed solvent of any of
these. Examples of the base to be used include sodium carbonate,
potassium carbonate, cesium carbonate, potassium phosphate,
triethylamine, diisopropylethylamine, pyridine and 1, 8-
diazabicyclo[5,4,0]-7-undecene. With respect to the reaction
temperature, the reaction can be performed usually at 0°C to a
solvent reflux temperature. The reaction time varies depending on
a starting material and a solvent to be used, the reaction
temperature and the like, and is usually 30 minutes to 3 days.
[0346]

Step 36-3

This step is a step of producing the compound (75) by reducing
secondary amide of the compound (4aa) into secondary amine to
obtain the compound (5ab), followed by an introduction reaction of
a tert-butoxycarbonyl group thereinto. The compound (75) can be
produced by continuously performing Step 36-1 and Step 36-2
described above.
[0347]

Step 36-4

This step is a step of producing a compound (10bb) through an
elimination reaction, occurring as a side reaction, of a tert-
butoxy group substituted with one nitrogen atom, that is, a
reaction to convert L2 of the compound (75) into an alkoxycarbonyl
group. This step can be performed in the same manner as in Step 2-
1 described above.
[0348]

Step 36-5

This step is for causing a coupling reaction between the
compound (10bb) and the compound (3), and is a step of producing a

compound (44a) through a hydrolysis reaction of an ester group of
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the compound (10bb) under conditions of this reaction and an
elimination reaction, occurring as a side reaction, of a tert-
butoxy group. This step can be performed in the same manner as in
Step 1-1 described above.
[0349]

Step 36-6

This step is a step of producing the compound (lva) through a
condensation reaction of the compound (44a) and the compound (13a)
or the compound (13b). This step can be performed in the same
manner as in Step 2-10 described above.
[0350]

Step 36-7

This step is a step of producing the compound (lva) by
continuously performing an alkoxycarbonylation reaction involving
a tert-butoxycarbonyl group of the compound (75), a hydrolysis
reaction of an ester group of the resultant compound (10bb) and a
coupling reaction with the compound (3) accompanying an
elimination reaction of a tert-butoxy group, and a condensation
reaction of the resultant compound (44a) and the compound (l3a) or
the compound (13b). The compound (lva) can be produced by
continuously performing Step 36-4, Step 36-5 and Step 36-6
described above.
[0351]

Step 36-8

This step is a step of producing the compound (lvb) by
reacting the compound (lva) and the compound (50). This step can
be performed in the same manner as in Step 13-3 described above.
[0352]

Step 36-9

This step is a step of producing the compound (lvc) by
reacting the compound (lva) and a compound (76). This step can be
performed in the same manner as in Step 1-1 described above.
[0353]

Step 36-10
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This step is a step of producing the compound (1lvd) through an

acylation or sulfonylation reaction of the compound (lva). This
step can be performed in the same manner as in Step 33-4 described
above.

[0354]

Here, when the compound (13) is represented as a compound
(13bb), the compound (13bb) can be produced by a method shown in
Scheme 37 or any equivalent method, or a method described in any
literature or any equivalent method.

[0355]

Scheme 37

[0356]

[Formula 93]

F F
3 X CO,t-B
- N,cozt Bu OHC N,cozt Bu E e at-Em . NI
—_— —_— —_—
Step 37-1 Step 37-2 Step 37-3
(61) (77) (78) (13bb)
[0357]
Step 37-1

This step is a step of producing a compound (77) through
oxidation of primary alcohol of the compound (61). The compound
(77) can be produced from the compound (61) in a solvent under
usual oxidation conditions from alcohol to aldehyde, for example,
trough Dess-Martin oxidation, pyridinium chlorochromate (PCC)
oxidation, pyridinium dichromate (PDC) oxidation, Swern oxidation,
2,2,6,6-tetramethylpiperidine-1-oxy radical (TEMPO) oxidation,
tetrapropylammonium perruthenate (TPAP) oxidation, Parikh-Doering
oxidation or the like. Examples of the solvent to be used include
dichloromethane, chloroform and a mixed solvent of any of these.
Examples of an oxidant to be used include a Dess-Martin
periodinane (DMP), pyridinium chlorochromate (PCC), pyridinium
dichromate (PDC), oxalyl chloride and dimethylsulfoxide, 2,2,6,6-
tetramethylpiperidine-1l-oxy radical (TEMPO), tetrapropylammonium

perruthenate (TPAP), and a sulfur trioxide pyridine complex and
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dimethylsulfoxide. Besides, a base such as triethylamine can be
added if necessary. Furthermore, iodo benzene diacetate, sodium
hypochlorite or the like can be added as a reoxidant. With respect
to the reaction temperature, the reaction can be performed usually
at -78°C to a solvent reflux temperature. The reaction time varies
depending on a starting material and a solvent to be used, the
reaction temperature and the like, and is usually 30 minutes to 3
days.
[0358]

Step 37-2

This step is a step of producing a compound (78) by
substituting an aldehyde group of the compound (77) with two
fluorine atoms. The compound (78) can be produced by reacting with
the compound (77) in a solvent in the presence of N,N-
diethylaminosulfur trifluoride (DAST). Examples of the solvent to
be used include dichloromethane and a mixed solvent of any of
these. With respect to the reaction temperature, the reaction can
be performed usually at 0°C to a solvent reflux temperature. The
reaction time varies depending on a starting material and a
solvent to be used, the reaction temperature and the like, and is
usually 30 minutes to 3 days.
[0359]

Step 37-3

This step is a step of producing the compound (13bb) by
removing a tert-butoxycarbonyl group from the compound (78). This
step can be performed in the same manner as in Step 20-3 described
above.
[0360]

Here, when the compound (1) is represented as a compound
(lwb), the compound (lwb) can be produced by a method shown in
Scheme 38 or any equivalent method, or a method described in any

literature or any equivalent method.
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[0361]

[Formula 94]

0 OH 0
Qg JLW/ JLW,@ G'
HJ\g 2"?’ ~2~ . @ 1 *Z\h"l
a+ @ Step 38-1 @ ~Q
HO (1wa) CHO (79 (80)
Step 38-2

eRTes
(1wb)

[0362]

Step 38-1

This step is a step of producing either or both of a compound
(79) and a compound (80) by oxidizing primary alcohol of a
compound (lwa). This step can be performed in the same manner as
in Step 37-1 described above.
[0363]

Step 38-2

This step is a step of producing the compound (lwb) through a
dehydration reaction of the compound (79) or the compound (80).
The compound (lwb) can be produced by reacting the compound (79)
or the compound (80) in a solvent in the presence of an acid
catalyst. Examples of the acid catalyst to be used include
trifluoroacetic acid, hydrogen chloride and sulfuric acid.
Examples of the solvent to be used include dichloromethane, 1,2-
dichloroethane, chloroform, benzene, toluene and a mixed solvent
of any of these. With respect to the reaction temperature, the
reaction can be performed usually at 0°C to a solvent reflux
temperature. The reaction time varies depending on a starting
material and a solvent to be used, the reaction temperature and
the like, and is usually 30 minutes to 3 days.
[0364]
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A pharmacologically acceptable salt of the compound (1) of the

present embodiment can be produced by a usual method using the
compound (1) of the present embodiment.
[0365]

The above-described schemes are merely examples to be employed
for producing the compound (1) of the present embodiment or
production intermediates thereof. These schemes can be modified
into various schemes easily understood by those skilled in the
art.

[0366]

Besides, when a protecting group is necessary depending on the
type of functional group, it can be used by appropriately
combining introduction and elimination operations by an ordinary
method. With respect to the type, introduction and elimination of
protecting group, for example, methods described in "Greene's
Protective Groups in Organic Synthesis" edited by Theodra W. Green
& Peter G. M. Wuts, fourth edition, Wiley-Interscience, 2006 can
be employed.

[0367]

An intermediate used for producing the compound (1) of the
present embodiment or a pharmacologically acceptable salt thereof
can be isolated/purified, if necessary, by isolation/purification
methods known to those skilled in the art, such as solvent
extraction, crystallization, recrystallization, chromatography and
preparative high-performance liquid chromatography.

[0368]

The term "15-PGDH inhibitory effect" as used in the present
embodiment means exhibition of inhibitory activity by acting on
15-PGDH.

[0369]

The compound (1) of the present embodiment or a
pharmacologically acceptable salt thereof exhibits potent
inhibitory activity in, for example, a 15-PGDH enzyme inhibition

test or a 15-PGDH inhibitory activity evaluation test in mouse
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lung tissue. Accordingly, the compound (1) of the present
embodiment or a pharmacologically acceptable salt thereof is
useful as a therapeutic agent or a preventive agent against
fibrosis (such as lung fibrosis (idiopathic pulmonary fibrosis or
the like), liver fibrosis, kidney fibrosis, myocardial fibrosis,
scleroderma and bone marrow fibrosis), inflammatory diseases (such
as chronic obstructive pulmonary disease (COPD), acute lung
injury, sepsis, exacerbation of asthma and lung disease,
inflammatory bowel disease (such as ulcerative colitis and Crohn's
disease), peptic ulcer (such as NSAID induced ulcer),
autoinflammatory diseases (such as Behcet's disease), vasculitis
syndrome, acute liver injury, acute kidney injury, non-alcoholic
fatty liver (NASH), atopic dermatitis, psoriasis, interstitial
cystitis, prostatitis syndrome (such as chronic
prostatitis/chronic pelvic pain syndrome)), cardiovascular
diseases (such as pulmonary hypertension, angina, myocardial
infarction, heart failure, ischemic heart disease, chronic kidney
disease, renal failure, cerebral apoplexy and peripheral
circulatory disturbance), wounds (such as diabetic ulcer, burn,
pressure ulcer, acute mucosal injury including Stevens-Johnson
syndrome, mucosal injury (such as mucositis or stomatitis) related
to an anticancer chemotherapy agent, mainly such as an alkylating
agent, a DNA synthesis inhibitor, a DNA gyrase inhibitor or an
antimetabolite, cellular or humoral immunotherapy or radioactive
rays, or graft-versus-host disease), autoimmune diseases (such as
multiple sclerosis or rheumatoid arthritis), graft-versus-host
disease (GVHD), hair growth, osteoporosis, ear diseases (such as
hearing loss, tinnitus, dizziness and dysequilibrium), eye
diseases (such as glaucoma and dry eye), diabetes, underactive
bladder, neutropenia, promotion of engraftment in stem cell or
bone marrow transplantation or organ transplantation, neurogenesis
and nerve cell death (such as psycho-neurologic disease,
neuropathy, neurotoxic disease, neuropathic pain and

neurodegenerative disease), muscle regeneration (such as muscular
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atrophy, muscular dystrophy and muscle damage), and cervical
ripening.
[0370]

Besides, it can be used for producing a pharmaceutical for
treatment or prevention of fibrosis (such as lung fibrosis
(idiopathic pulmonary fibrosis or the 1like), liver fibrosis,
kidney fibrosis, myocardial fibrosis, scleroderma and bone marrow
fibrosis), inflammatory diseases (such as chronic obstructive
pulmonary disease (COPD), acute lung injury, sepsis, exacerbation
of asthma and lung disease, inflammatory bowel disease (such as
ulcerative colitis and Crohn's disease), peptic ulcer (such as
NSAID induced ulcer), autoinflammatory diseases (such as Behcet's
disease), vasculitis syndrome, acute liver injury, acute kidney
injury, non-—-alcoholic fatty liver (NASH), atopic dermatitis,
psoriasis, interstitial cystitis, prostatitis syndrome (such as
chronic prostatitis/chronic pelvic pain syndrome)), cardiovascular
diseases (such as pulmonary hypertension, angina, myocardial
infarction, heart failure, ischemic heart disease, chronic kidney
disease, renal failure, cerebral apoplexy and peripheral
circulatory disturbance), wounds (such as diabetic ulcer, burn,
pressure ulcer, acute mucosal injury including Stevens-Johnson
syndrome, mucosal injury (such as mucositis or stomatitis) related
to an anticancer chemotherapy agent, mainly such as an alkylating
agent, a DNA synthesis inhibitor, a DNA gyrase inhibitor or an
antimetabolite, cellular or humoral immunotherapy or radioactive
rays, or graft-versus-host disease), autoimmune diseases (such as
multiple sclerosis or rheumatoid arthritis), graft-versus-host
disease (GVHD), hair growth, osteoporosis, ear diseases (such as
hearing loss, tinnitus, dizziness and dysequilibrium), eye
diseases (such as glaucoma and dry eye), diabetes, underactive
bladder, neutropenia, promotion of engraftment in stem cell or
bone marrow transplantation or organ transplantation, neurogenesis
and nerve cell death (such as psycho-neurologic disease,

neuropathy, neurotoxic disease, neuropathic pain and
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neurodegenerative disease), muscle regeneration (such as muscular
atrophy, muscular dystrophy and muscle damage), and cervical
ripening.
[0371]

Furthermore, a pharmaceutical containing the compound (1) of
the present embodiment as an active ingredient can be used as a
preventive agent or a therapeutic agent against, for example,
various medical conditions in which 15-PGDH involves (for example,
fibrosis (such as lung fibrosis (idiopathic pulmonary fibrosis or
the like), liver fibrosis, kidney fibrosis, myocardial fibrosis,
scleroderma and bone marrow fibrosis), inflammatory diseases (such
as chronic obstructive pulmonary disease (COPD), acute lung
injury, sepsis, exacerbation of asthma and lung disease,
inflammatory bowel disease (such as ulcerative colitis and Crohn's
disease), peptic ulcer (such as NSAID induced ulcer),
autoinflammatory diseases (such as Behcet's disease), vasculitis
syndrome, acute liver injury, acute kidney injury, non-alcoholic
fatty liver (NASH), atopic dermatitis, psoriasis, interstitial
cystitis, prostatitis syndrome (such as chronic
prostatitis/chronic pelvic pain syndrome)), cardiovascular
diseases (such as pulmonary hypertension, angina, myocardial
infarction, heart failure, ischemic heart disease, chronic kidney
disease, renal failure, cerebral apoplexy and peripheral
circulatory disturbance), wounds (such as diabetic ulcer, burn,
pressure ulcer, acute mucosal injury including Stevens—-Johnson
syndrome, mucosal injury (such as mucositis or stomatitis) related
to an anticancer chemotherapy agent, mainly such as an alkylating
agent, a DNA synthesis inhibitor, a DNA gyrase inhibitor or an
antimetabolite, cellular or humoral immunotherapy or radioactive
rays, or graft-versus-host disease), autoimmune diseases (such as
multiple sclerosis or rheumatoid arthritis), graft-versus-host
disease (GVHD), hair growth, osteoporosis, ear diseases (such as
hearing loss, tinnitus, dizziness and dysequilibrium), eye

diseases (such as glaucoma and dry eye), diabetes, underactive
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bladder, neutropenia, promotion of engraftment in stem cell or
bone marrow transplantation or organ transplantation, neurogenesis
and nerve cell death (such as psycho-neurologic disease,

neuropathy, neurotoxic disease, neuropathic pain and

neurodegenerative disease), muscle regeneration (such as muscular
atrophy, muscular dystrophy and muscle damage), and cervical
ripening) .

[0372]

Pharmaceutical Containing Compound (1) of Present Embodiment
or Pharmacologically Acceptable Salt Thereof

A pharmaceutical containing, as an active ingredient, the
compound (1) of the present embodiment or a pharmacologically
acceptable salt thereof can be in various dosage forms depending
on usage. Examples of such dosage forms include a powder, a
granule, a fine granule, a dry syrup, a tablet, a capsule, an
injection, a ligquid, an ointment, a suppository, a patch and a
sublingual tablet, which are orally or parenterally administered.
[0373]

Such a pharmaceutical can be constituted, by any known method
according with the dosage form, as a pharmaceutical composition
containing the compound (1) of the present invention or a
pharmacologically acceptable salt thereof as an active ingredient,
and a pharmacologically acceptable additive. Examples of the
additive to be contained in the pharmaceutical composition include
an excipient, a disintegrating agent, a binder, a lubricant, a
diluent, a buffer, a tonicity agent, a preservative, a wetting
agent, an emulsifier, a dispersant, a stabilizer and a dissolution
assisting agent. The pharmaceutical composition can be prepared by
appropriately mixing the compound (1) of the present invention or
a pharmacologically acceptable salt thereof, or
diluting/dissolving, with/in an additive, the compound (1) or a
pharmacologically acceptable salt thereof. Besides, when used in
combination with an agent different from the 15-PGDH inhibitor, it

can be produced by formulating active ingredients of the
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respective agents simultaneously or separately in the same manner
as described above.
[0374]

The pharmaceutical of the present embodiment can be
administered systemically or locally, and orally or parenterally
(nasally, pulmonarilly, intravenously, ractally, subcutaneously,
intramuscularly or transdermally).

[0375]

When a pharmaceutical composition containing the compound (1)
of the present embodiment or a pharmacologically acceptable salt
thereof as an active ingredient is used in actual treatment, a
dose of the compound (1) of the present embodiment or the
pharmacologically acceptable salt thereof corresponding to the
active ingredient is appropriately determined in accordance with
the age, sex and weight of a patient, the extent of disease and
treatment, and the like. For example, for oral administration, it
can be appropriately administered at the range of a dose of about
0.03 to 1000 mg/body once or several times a day for an adult
(assumed to have a weight of 60 kg). A dose per day as an oral
agent i1s preferably 0.06 to 540 mg/body, and more preferably 0.18
to 180 mg/body. For parenteral administration, it can be
appropriately administered at the range of a dose of about 0.01 to
300 mg once or several times a day for an adult. A dose per day as
a parenteral agent is preferably 0.01 to 100 mg/body, and more
preferably 0.06 to 60 mg/body. Besides, a dose of the compound (1)
of the present embodiment or a pharmacologically acceptable salt
thereof can be reduced in accordance with a dose of an agent
different from the 15-PGDH inhibitor.

[Examples]
[0376]

Now, the present invention will be described in more detail
based on test examples, examples and reference examples. Also,
since raw material compounds used in the production of the

compound (1) include a novel compound, a production example of the
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raw material compounds will be described as reference examples. It
is noted that the present invention is not limited to compounds
described in the following examples but may be modified without
departing from the scope of the present invention.

[0377]

In signs used in each reference example, each example and each
table, 'H NMR means a hydrogen nuclear magnetic resonance spectrum,
CDCl; means chloroform-d, and DMSO-dg¢ means dimethylsulfoxide-ds.
LRMS (ESI), LRMS(EI), LRMS(CI), LRMS(FI) mean low resolution mass
spectrometry spectrum data measured by an electrospray ionization
method, electron ionization method, chemical ionization method,
field ionization method, respectively.

[0378]

A solid line and broken line wedge used in a structural
formula do not correspond to absolute configuration but correspond
to relative configuration in an optical active substance. A thick
solid line and broken line correspond to relative configuration in
a racemic body or an optical active substance obtained by racemic
resolution.

[0379]
<Reference Example 1-1>
[0380]

[Formula 95]

OMe
OHC

OH
[0381]
5-Hydroxy—-2-methoxybenzaldehyde
To a solution, in N,N-dimethylformamide (36.2 mL), of 2,5-
dihydroxybenzaldehyde (2.50 g) and iodo methane (1.24 mL),
potassium carbonate (8.26 g) was added under ice cooling, followed

by stirring at room temperature for 5 hours. To the resultant



- 177 -

reaction solution, water and 6 mol/L hydrogen chloride aqueous
solution were successively added to adjust pH to 1, followed by
extraction with ethyl acetate. The thus obtained extract was dried
over anhydrous sodium sulfate, and concentrated under reduced
pressure. The thus obtained residue was purified by silica gel
column chromatography (hexane:ethyl acetate = 2:1) to obtain the
title compound (1.57 g).

H NMR (400 MHz, CDCls) & 3.89 (3H, s), 4.93 (lH, s), 6.91 (1H, d,
J = 8.5 Hz), 7.09 (1H, dd, J = 8.5, 3.6 Hz), 7.29 (1H, d, J = 3.6
Hz), 10.42 (1H, s).

LRMS (ESI*) 153 [M+H]*.

[0382]

<Reference Example 1-2>

[0383]

[Formula 96]

OHC

MeO
OH

[0384]

3-Hydroxy—-2-methoxybenzaldehyde

The title compound was synthesized in the same manner as in
Reference Example 1-1 by using corresponding hydroxybenzaldehyde
derivative and reactant.
H NMR (400 MHz, CDCls) & 3.98 (3H, s), 5.80 (1H, s), 7.16 (1H, t,
J=7.9 Hz), 7.23 (l1H, dd, J = 7.9, 1.8 Hz), 7.38 (1lH, dd, J =
7.9, 1.8 Hz), 10.27 (1H, s).
LRMS (ESI-) 151 [M-H]-.
[0385]
<Reference Example 2-1>
[0386]

[Formula 97]
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OMe
HO,C

OH

[0387]

5-Hydroxy—-2-methoxybenzoic Acid

Water (250 mL), tetrahydrofuran (125 mL) and dimethylsulfoxide
(12.5 mL) were added to 5-hydroxy-2-methoxybenzaldehyde (1.96 g)
for allowing it to be dissolved therein, and to the resultant, an
aqueous solution (50 mL) of sulfamic acid (4.41 g) and an agqueous
solution (50 mL) of sodium hypochlorite (3.80 g) were successively
added at 0°C, followed by stirring for 1 hour. The resultant
reaction solution was extracted with diethyl ether, and the
resultant extract was dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The thus obtained residue was
purified by silica gel column chromatography (ethyl acetate) to
obtain the title compound (2.06 qg).
lH NMR (400 MHz, DMSO-ds) & 3.72 (3H, s), 6.88 (1H, dd, J = 9.1,
3.0 Hz), 6.94 (1H, 4, J = 9.1 Hz), 7.04 (1H, 4, J = 3.0 Hz), 9.21
(1H, s), 12.50 (1H, brs).
LRMS (ESI*) 169 [M+tH]*.
[0388]
<Reference Example 2-2>
[0389]

[Formula 98]

HO,C

MeO
OH
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[0390]

3-Hydroxy-2-methoxybenzoic Acid

The title compound was synthesized in the same manner as in
Reference Example 2-1 by using corresponding benzaldehyde
derivative and reactant.
'H NMR (400 MHz, DMSO-ds¢) 6 3.74 (3H, s), 6.96 (1H, t, J = 7.9 Hz),
7.00 (1, dd, 4 = 7.9, 2.4 Hz), 7.05 (1H, dd, J = 7.9, 2.4 Hz),
9.55 (1H, s), 12.71 (1H, brs).
LRMS (ESI”) 167 [M-H]-.
[0391]
<Reference Example 3-1>
[0392]
[Formula 99]

OMe

hne()2()

NO,
OH

[0393]

Methyl 5-Hydroxy-2-methoxy-4-nitrobenzoate

To a solution of 5-hydroxy-2-methoxy benzoic acid (2.05 g) in
acetic acid (50 mL), a 70% nitric acid aqueous solution (0.80 mL)
was added at room temperature over 5 minutes, followed by stirring
at room temperature for 12 hours. The resultant reaction solution
was concentrated under reduced pressure, the thus obtained residue
was diluted with methanol (60 mL), and thionyl chloride (1.80 mL)
was added thereto at 0°C over 5 minutes, followed by stirring at
room temperature for 12 hours. The resultant reaction solution was
concentrated under reduced pressure, and the thus obtained residue
was purified by silica gel column chromatography (hexane:ethyl
acetate = 3:1) to obtain the title compound (698 mg).
lH NMR (400 MHz, CDCl;) & 3.91 (3H, s), 3.93 (3H, s), 7.51 (1H, s),
7.60 (1H, s), 10.14 (1H, s).

LRMS (ESI-) 226 [M-H]-.
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[0394]

Compounds of the following Reference Examples 3-2 to 3-4 were
obtained in the same manner as in Reference Example 3-1 by using
corresponding starting materials and reactants. Their structures

and spectrum data are shown in the following table.

[0395]

[Table 1]
Reference Chemical Structural Spectrum Data
Example No. Formula
MeO,C 'H NMR (400 MHz, CDCl:) & 3.96 (3H, s), 402 (3H, s), 7.
3.0 26 (1H, d, J = 9.1 Hz), 7.89 (1H, d, J = 9.1 Hz), 10.73 (IH
MeO NO, ,9).
OH LRMS (ESI) 226 [M-HJ-.
Cl
MeO,C 'H NMR (400 MHz, CDCL) & 3.98 (3H, s), 7.58 (1H, s), 8.
3-3 21 (1H, s), 10.34 (1H, s).
NO, LRMS (EI*) 231 [M]*.
OH
MeO,C
'H NMR (400 MHz, CDCl3) § 3.99 (3H, s), 7.32 (1H, d, J
3-4 cl NO, = 8.6 Hz), 8.10 (I1H, d, J = 8.6 Hz), 11.16 (1H, s).
OH LRMS (EI*) 231 [M]*.

[0396]
<Reference Example 4-1>
[0397]

[Formula 100]

OMe
MGOzC
NO,
B'/A\v’o
r
[0398]

Methyl 5-(2-Bromoethoxy)-2-methoxy-4-nitrobenzoate

A suspension, in acetonitrile (31 mL), of methyl 5-hydroxy-2-
methoxy—-4-nitrobenzoic acid (692 mg), 1,2-dibromoethane (1.10 mL)
and potassium carbonate (2.11 g) was heated to reflux for 8 hours.
To the resultant reaction solution, water and 1 mol/L hydrogen

chloride aqueous solution were successively added to adjust pH to
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1, followed by extraction with ethyl acetate. The resultant

extract was dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The thus obtained residue was purified by
silica gel column chromatography (hexane:ethyl acetate = 7:3) to
obtain the title compound (748 mqg).
'H NMR (400 MHz, CDCls) & 3.66 (2H, t, J = 6.7 Hz), 3.92 (3H, s),
3.94 (3H, s), 4.41 (2H, t, J = 6.7 Hz), 7.43 (lH, s), 7.54 (1lH,
s).
LRMS (ESI*) 334 [M+tH]*.
[0399]

Compounds of the following Reference Examples 4-2 to 4-4 were
obtained in the same manner as in Reference Example 4-1 by using
corresponding starting materials and reactants. Their structures

and spectrum data are shown in the following table.

[0400]
[Table 2]
Reference Chemical Structural Spectrum Data
Example No. Formula
Me0,C 'H NMR (400 MHz, CDCl3) 6 3.68 (2H, t, J = 6.1 Hz), 3.9
4.0 6 3H, s), 3.99 (3H, ), 449 (2H, t, J] = 6.1 Hz), 7.54 (1H,
MeO NO, d, J = 8.6 Hz), 7.61 (1H, d, ] = 8.6 Hz).
Br O LRMS (EI*) 333 [M]*.
Cl
MeO,C 'H NMR (400 MHz, CDCl3) 6 3.68 (2H, t, J = 6.1 Hz), 3.9
43 9 (3H, s), 445 (2H, t, J = 6.1 Hz), 7.53 (1H, s), 7.91 (1H,
NO, s).
fo) LRMS (EI*) 337 [M]*.
Me0,C 'H NMR (400 MHz, CDCl3) 6 3.72 (2H, t, J = 6.7 Hz), 3.9
4.4 9 (3H, s), 449 (2H, t, ] = 6.7 Hz), 7.64 (1H, d, J = 8.6 Hz
cl NO, ), 7.74 (1H, d, J = 8.6 Hz).
Br- v o LRMS (EIY) 337 [M]*.
[0401]

<Reference Example 5-1>
[0402]

[Formula 101]
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OMe
Me02C

NH
o
[0403]

Methyl 6-Methoxy-3,4-dihydro-2H-benzo[b][1l,4]oxazine-7-
carboxylate

Methyl 5-(2-bromoethoxy)-2-methoxy-4-nitrobenzoic acid (734
mg) and reduced iron (615 mg) were suspended in tetrahydrofuran
(3.7 mL) and acetic acid (1.5 mL), followed by stirring under
heating at 70°C for 3 hours. The resultant reaction solution was
filtered through celite, and the thus obtained solid was washed
with hot ethyl acetate and ethanol. To the resultant filtrate, a
saturated sodium bicarbonate aqueous solution was added to adjust
pH to 10, followed by extraction with ethyl acetate. The resultant
extract was dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The thus obtained residue was dissolved in
N, N-dimethylformamide (11 mL), and potassium carbonate (1.21 qg)
was added thereto, followed by stirring under heating at 100°C for
2 hours. The resultant reaction solution was filtered through
celite, and the resultant filtrate was concentrated under reduced
pressure. The thus obtained residue was purified by silica gel
column chromatography (hexane:ethyl acetate = 1:1) to obtain the
title compound (428 mg) .
lH NMR (400 MHz, CDCl;) & 3.45-3.49 (2H, m), 3.81 (3H, s), 3.82
(34, s), 4.18 (2H, t, J = 4.3 Hz), 4.23 (lH, brs), 6.12 (1H, s),
7.36 (lH, s).
LRMS (ESI*) 224 [M+H]*.
[0404]

Compounds of the following Reference Examples 5-2 to 5-4 were
obtained in the same manner as in Reference Example 5-1 by using
corresponding starting materials and reactants. Their structures

and spectrum data are shown in the following table.
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[0405]
[Table 3]
Reference Chemical Structural Spectrum Data
Example No. Formula
1 —
MeO,C H NMR (400 MHz, CDClz) & 3.48 (2H, t, ] = 4.3 Hz), 3.8
5 (3H, s), 3.90 (3H, s), 428 (2H, t, J = 4.3 Hz), 6.32 (1H,
5-2 MeO NH d, J = 8.6 Hz), 7.33 (1H, d, ] = 8.6 Hz).
o (NH proton signal is missing)
LRMS (ESI*) 224 [M+H]".
Cl
MeO,C 'H NMR (400 MHz, CDCl3) & 3.44-3.49 (2H, m), 3.85 (3H,
5-3 s), 4.19-4.25 (3H, m), 6.58 (1H, s), 7.40 (1H, s).
NH LRMS (EI*) 227 [M]*.
(o}
MeO,C 'H NMR (400 MHz, CDCL) & 3.48-3.52 (2H, m), 3.86 (3H,
5.4 s), 4.25 (1H, brs), 434 (2H, t, J = 4.9 Hz), 645 (I1H, d, J =
Cl NH 8.5 Hz), 741 (1H, d, J = 8.5 Hz).
0\) LRMS (ESI) 228 [M+HJ".
[04006]

<Reference Example 6-1>
[0407]
[Formula 102]
Br | N

NHBoc
OH

[0408]

tert-Butyl (5-Bromo-3-hydroxypyridin-2-yl)carbamate

To a suspension, in dichloromethane (26 mL), of 2-amino-5-
bromopyridin-3-o0l (5.00 g) and di-tert-butyl dicarbonate (7.05 g),
triethylamine (4.50 mL) was added at room temperature. The
resultant reaction solution was stirred at room temperature for 8
hours, and then concentrated under reduced pressure. The thus
obtained residue was purified by silica gel column chromatography
(hexane:ethyl acetate = 4:1) to obtain the title compound (6.99
g) -
lH NMR (400 MHz, CDCls;) & 1.56 (9H, s), 4.63 (2H, brs), 7.58 (1H,
d, J =2.4 Hz), 7.98 (1H, d, J = 2.4 Hz).
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LRMS (ESI*) 289 [M+H]*.

[0409]
<Reference Example 7-1>
[0410]

[Formula 103]

MeO,C S)L ) )4
N

5-(tert-Butyl) 8-Methyl 3,4-Dihydrobenzo[b][1l,4]oxazepine—

[0411]

5,8 (2H) —-dicarboxylate

To a solution of methyl 4-((tert-butoxycarbonyl)amino)-3-
hydroxybenzoate (1.00 g) in dimethylsulfoxide (19 mL), potassium
carbonate (2.59 g) and 1,3-dibromopropane (1.53 mL) were added at
room temperature, followed by stirring at 100°C for 3 hours. The
resultant reaction solution was purified by silica gel column
chromatography (hexane:ethyl acetate = 3:1) to obtain the title
compound (398 mg) .
H NMR (400 MHz, CDCl;) & 1.45 (9H, s), 2.03-2.12 (2H, m), 3.68-
3.81 (2H, m), 3.89 (3H, s), 4.10-4.20 (2H, m), 7.30-7.40 (1H, m),
7.60-7.70 (2H, m).
LRMS (ESI*) 308 [M+H]*.
[0412]

Compounds of the following Reference Examples 7-2 to 7-9 were
obtained in the same manner as in Reference Example 7-1 by using
corresponding starting materials and reactants. Their structures

and spectrum data are shown in the following tables.



- 185 -

[0413]
[Table 4]
Reference Chemical Structural Spectrum Data
Example No. Formula
'H NMR (400 MHz, CDCl3) 8 1.38 (9H, s), 1.65-1.74 (2H,
MeO,C o] y
)\-o m), 1.75-1.84 (2H, m), 3.62 (2H, t, J = 5.5 Hz), 3.91 3H, s
7-2 N ), 418 (2H, t, J = 5.5 Hz), 7.21 (I1H, d, J = 9.2 Hz), 7.74 (
0 1H, dd, J = 9.2, 1.8 Hz), 7.75 (IH, d, J = 1.8 Hz).
LRMS (EST*) 322 [M+H]".
Br. IN O 'H NMR (400 MHz, CDCl3) 8 1.54 (9H, s), 3.91 (2H, t, J =
| _ Jj\ J< 4.9 Hz), 424 H, t, ] = 49 Hz), 7.33 (1H, d, J = 2.4 Hz)
7-3 N~ YO
, 8.11 (IH, d, J = 2.4 Hz).
o LRMS (EST*) 315 [M+H]".
Br: fo) .
' SN H NMR (400 MHz, CDClz) 8 1.46 (9H, s), 2.03-2.13 (2H,
2.4 ~ N)Lo m), 3.70-3.80 (2H, m), 4.18 (2H, t, J = 5.5 Hz), 7.49 (IH, d
,J =18 Hz), 822 (IH, d, J = 1.8 Hz).
O\ /' LRMS (EST*) 329 [M+H]".
Br Y °>\_ >L 'H NMR (400 MHz, CDCl3) 8 1.39 (9H, s), 1.72-1.82 (4H,
7.5 | <\ o m), 3.65-3.72 (2H, m), 4.23-4.28 (2H, m), 7.56 (1H, d, J = 2

C

4 Hz), 828 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 343 [M+H]".
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[0414]
[Table 5]
Reference Chemical Structural Spectrum Data
Example No. Formula
'H NMR (400 MHz, CDCl3) &: 1.48 (9H, s), 1.53-1.74 (6H,
o m), 2.22-2.30 (2H, m), 2.56-2.63 (1H, m), 3.32 (2H, t, J = 4
7-6 M°°2°\©\ Q)Lok 5 Hz), 3.61-3.71 (1H, m), 3.84 (3H, s), 416 2H, t, ] = 45
Isomer A N Hz), 6.67 (1H, d, J = 9.1 Hz), 743 (1H, d, J = 2.4 Hz), 7.5
o/ 4 (1H, dd, J = 85, 2.4 Hz).
LRMS (ESI*) 376 [M+HJ".
'H NMR (400 MHz, CDCl3) &: 1.42-1.66 (13H, m), 1.90 (2H
) ,d, J =115 Hz), 207-222 (3H, m), 333 (2H, t, ] = 45 H
7-6 M°°2°\©\ @U%k 7). 3.62-372 (I, m), 3.84 3H, s), 4.18 (2H. t, J = 4.5 Hz),
Isomer B N 6.67 (1H, d, J = 8.5 Hz), 743 (1H, d, J = 1.8 Hz), 7.55 (1
o/ H, dd, ] = 88, 2.1 Hz).
LRMS (ESI*) 376 [M+HJ".
'H NMR (400 MHz, CDCl3) &: 1.09-1.22 (1H, m), 1.33-1.50
MeO,C (4H, m), 1.69-1.95 (SH, m), 3.35 (2H, t, J = 4.5 Hz), 3.60-3.
2.7 Q\N/O 69 (1H, m), 3.84 (3H, s), 4.17 2H, t, J = 4.5 Hz), 6.68 (1H
d, J = 9.1 Hz), 743 (1H, d, J = 2.4 Hz), 7.55 (1H, dd, J
0\) = 8.5, 1.8 Hz).
LRMS (ESI*) 276 [M+HJ".
Br N
'H NMR (400 MHz, CDCl3) & 2.09 (3H, s), 453 (2H, s), 4.
2.8 Z SN ° 66 (2H, s), 5.24 (2H, d, J = 16.5 Hz), 7.51 (1H, d, ] = 24
o Hz), 8.18 (1H, d, J = 2.4 Hz).
\"< LRMS (ESI*) 283 [M+HJ".
B N O 'H NMR (400 MHz, DMSO-ds) & 1.89-1.99 (5H, m), 3.77 (2
7.9 | — NJ\ H t, ] =54 Hz), 418 QH, t, ] = 54 Hz), 7.85 (1H, d, J
= 24 Hz), 828 (1H, d, J = 1.8 Hz).
0\_) LRMS (ESI*) 271 [M+HT".
[0415]

<Reference Example 8-1>

[0416]

[Formula 104]
EtO,C N
l 2

N

o

i
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[0417]

4- (tert-Butyl) 7-Ethyl 2,3-Dihydro-4H-pyridol[3,2-
b][1l,4]oxazine-4, 7-dicarboxylate

To tert-butyl 7-bromo-2,3-dihydro-4H-pyridol[3,2-
b][1l,4]oxazine-4-carboxylate (20.0 g), [1,1'-
bis (diphenylphosphino) ferrocene]palladium (II) dichloride
dichloromethane adduct (5.19 g), triethylamine (17.7 mL), ethanol
(320 mL) and N,N-dimethylformamide (32 mL) were added at room
temperature, followed by stirring the resultant mixture under
carbon monoxide atmosphere at 70°C for 12 hours. The resultant
reaction solution was filtered through celite, and the resultant
filtrate was concentrated under reduced pressure. The thus
obtained residue was purified by silica gel column chromatography
(hexane:ethyl acetate = 3:1) to obtain the title compound (17.2
g) -
'H NMR (400 MHz, CDCls) & 1.39 (3H, t, J = 7.3 Hz), 1.56 (9H, s),
3.95 (2H, t, J = 4.2 Hz), 4.28 (2H, t, J = 4.2 Hz), 4.37 (2H, g9, J
= 7.3 Hz), 7.74 (l1H, 4, J = 1.8 Hz), 8.68 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 309 [M+H]*.
[0418]

Compounds of the following Reference Examples 8-2 to 8-12 were
obtained in the same manner as in Reference Example 8-1 by using
corresponding starting materials and reactants. Their structures

and spectrum data are shown in the following tables.
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[0419]
[Table 6]
Reference Chemical Structural Spectrum Data
Example No. Formula
MeO,C SR )4 'H NMR (400 MHz, CDCL) & 1.47 (9H, s), 2.07-2.15 (2H,
82 I P N)LO m), 3.81 2H, t, J = 5.5 Hz), 3.94 (3H, s), 421 Q2H, t, ] =
J ) 5.5 Hz), 7.90 (1H, d, J = 1.8 Hz), 8.76 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 309 [M-+H]".
MeO,C_~xy © >4 'H NMR (400 MHz, CDCl3) 8 1.39 (9H, s), 1.71-1.85 (4H,
8.3 | N»‘O m), 3.71 2H, t, J = 5.5 Hz), 3.96 (3H, s), 425 2H, t, ] =
0\) 5.5 Hz), 7.99 (1H, d, J = 1.8 Hz), 8.83 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 323 [M+H]".
o 'H NMR (400 MHz, CDCl3) 8 1.59 (9H, s), 3.88 (3H, s), 3.
MeO,C. 0J< 97 (2H, t, ] = 4.2 Hz), 438 (2H, t, J = 4.5 Hz), 7.42-747 (
8-4 & N 2H, m), 7.65 (1H, d, J = 1.8 Hz), 8.00-8.05 (2H, m), 8.41 (
oM 1H, d, T = 1.8 Hz).
LRMS (ESI*) 371 [M+H]"*.
o 'H NMR (400 MHz, CDCL3) & 1.60 (9H, s), 3.82 (2H, t, J =
MeO,C.__N J(
8-5 | ° 4.2 Hz), 3.96 3H, s), 440 (2H, t, J = 4.2 Hz), 7.23-7.28 (
\)N 2H, m), 7.68 (1H, s), 7.97-8.02 (2H, m), 8.39 (IH, s).
(o)
LRMS (ESI*) 371 [M+H]".
o J< 'H NMR (400 MHz, CDCl3) 8 1.61 (9H, s), 3.82 (2H, t, J =
Me0L R o 4.6 Hz), 3.93 (3H, s), 453 (2H, t, ] = 4.6 Hz), 7.25-7.30 (
8-6 2N

3H, m), 7.64 (1H, d, J = 7.9 Hz), 8.03-8.06 (2H, m).
LRMS (ESI*) 371 [M+H]*.
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[0420]
[Table 7]
Reference Chemical Structural Spectrum Data
Example No. Formula
o \ N/ 'H NMR (400 MHz, CDCl3) & 3.65 (3H, s), 3.78-3.83 (2H,
| =g | m) 395 3H, s), 453-4.57 (2H, m), 6.51 (IH, dd, J = 7.6,
o B N
8-7 NI _ | _ 2.1 Hz), 6.64-6.66 (1H, m), 7.35 (1H, d, J = 7.9 Hz), 7.73 (
o\)N IH, d, J = 8.6 Hz), 7.77 (1H, d, J = 8.6 Hz).
LRMS (ESI*) 342 [M+H]".
o]
1 -
o | N o H NMR (400 MHz, CDCl3) & 1.35-1.41 (9H, m), 1.55 (9H,
s), 370 (2H, s), 437 (2H, q, ] = 7.3 Hz), 7.72 (1H, d, J =
6.8 A e 9370 @u 9. 437 @1 ) 772 (
) 1.8 Hz), 8.68 (1H, d, ] = 1.8 Hz).
LRMS (ESI*) 337 [M+H]".
o 'H NMR (400 MHz, CDCl3) & 1.39 (3H, t, ] = 7.0 Hz), 1.5
o S 5 (9H, s), 1.91-1.99 (2H, m), 2.80 (2H, t, ] = 6.4 Hz), 3.80
8-9 | N\ )Lo J< (2H, t, J = 6.1 Hz), 437 (2H, q, ] = 7.1 Hz), 7.97-7.98 (1H
, m), 892 (IH, d, J = 2.4 Hz).
LRMS (ESI) 307 [M+H]".
0 'H NMR (400 MHz, CDCl3) 8 1.41 (3H, t, J = 7.3 Hz), 1.4
o ™N ©Q )4 3 (9H, s), 1.65-1.76 (2H, m), 1.82-1.90 (2H, m), 2.79 (2H, t,
8-10 I Z N)Lo J = 5.8 Hz), 3.37-3.77 (2H, m), 441 (2H, q, ] = 7.3 Hz), 8.
15 (1H, d, J = 2.4 Hz), 895 (IH, d, J = 2.4 Hz).
LRMS (ESI*) 321 [M+H]".
0 'H NMR (400 MHz, CDCl3) 8 1.41 (3H, t, ] = 7.3 Hz), 1.4
o i ™N 9 )4 6 (9H, s), 3.37-3.99 (4H, m), 442 (2H, q, ] = 7.3 Hz), 4.64
8-11 Z N)Lo (2H, br s), 823 (1H, d, ] = 2.4 Hz), 9.04 (1H, d, J = 1.8 H
_) 7).
0 LRMS (ESI*) 323 [M+H]".
o 'H NMR (400 MHz, CDCl3) & 1.38 (3H, t, ] = 7.3 Hz), 1.5
Ao N 7 (9H, s), 3.09 (2H, t, T = 8.6 Hz), 407 (2H, t, J = 8.6 Hz)
8-12 | o , 436 2H, q, J = 7.3 Hz), 7.97 (1H, d, J = 1.8 Hz), 8.88 (

1H, d, J = 1.8 Hz).
LRMS (ESI*) 293 [M+H]".
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[0421]

<Reference Example 9-1>
[0422]

[Formula 105]
MeO,C

NH

N

Methyl 2,3,4,5-Tetrahydrobenzo[b] [1,4]oxazepine-8-carboxylate

[0423]

To a solution of 5-(tert-butyl) 8-methyl 3,4-
dihydrobenzo[b] [1,4]oxazepine-5, 8 (2H) -dicarboxylate (390 mg) in
dichloromethane (1.3 mL), trifluoroacetic acid (0.60 mL) was added
at room temperature. The resultant reaction solution was stirred
at room temperature for 24 hours, and then concentrated under
reduced pressure. The thus obtained residue was purified by silica
gel column chromatography (hexane:ethyl acetate = 3:1) to obtain
the title compound (266 mg) .
lH NMR (400 MHz, CDCl;) & 2.00-2.09 (2H, m), 3.37 (2H, t, J = 5.5
Hz), 3.85 (3H, s), 4.06 (1H, brs), 4.16 (2H, t, J = 5.5 Hz), 6.64
(14, 4, J = 8.6 Hz), 7.54 (l1H, dd, J = 8.6, 1.8 Hz), 7.60 (1H, d,
J =1.8 Hz).
LRMS (ESI*) 208 [M+H]*.
[0424]

Compounds of the following Reference Examples 9-2 to 9-10 were
obtained in the same manner as in Reference Example 9-1 by using
corresponding starting materials and reactants. Their structures

and spectrum data are shown in the following tables.
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[0425]
[Table 8]
Reference Chemical Structural Spectrum Data
Example No. Formula
MeO,C 'H NMR (400 MHz, CDCl3) & 1.70-1.78 (2H, m), 1.82-1.90 (
2H, m), 3.74 (2H, t, J = 5.5 Hz), 3.83 (3H, s), 4.15 (2H, t,
9-2 NH J = 5.5 Hz), 429 (1H, brs), 647 (1H, d, J = 7.9 Hz), 7.56
0\) (1H, dd, J = 7.9, 1.8 Hz), 7.59 (1H, d, ] = 1.8 Hz).
LRMS (ESI*) 222 [M+HJ".
1 -
EtO,C S H NMR (400 MHz, CDCls) & 1.36 (3H, t, J = 7.3 Hz), 3.5
| N 9-3.65 (2H, m), 422 2H, t, J = 43 Hz), 432 2H, q, J = 7
9-3 Z NH 3 Hz), 5.34 (1H, brs), 7.53 (1H, d, J = 1.8 Hz), 8.37 (1H,
O\) 4, J = 1.8 Hz).
LRMS (FI*) 208 [M]*
MeO,C SN IH NMR (400 MHz, CDCl3) 8 2.06-2.15 (2H, m), 3.48-3.55 (
9-4 l ZNH 2H, m), 3.87 (3H, s), 422 2H, t, J = 5.5 Hz), 5.16 (1H, br
s), 7.67 (1H, d, J = 1.8 Hz), 843 (1H, d, J = 1.8 Hz).
0 LRMS (ESI*) 209 [M+HJ".
MeO,C._\ 'H NMR (400 MHz, CDCl3) & 1.71-1.80 (2H, m), 1.85-1.94 (
| /N 2H, m), 3.75-3.85 (2H, m), 3.86 (3H, s), 4.16 2H, t, J = 5.
9-5 NH 5 Hz), 5.37-5.47 (1H, m), 7.69 (1H, d, J = 1.8 Hz), 8.45 (1

H, d, J = 1.8 Hz).
LRMS (ESI*) 223 [M+H]*.
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[0426]
[Table 9]
Reference Chemical Structural Spectrum Data
Example No. Formula
(0]
'H NMR (400 MHz, CDCl3) & 1.36 (3H, t, J = 7.3 Hz), 1.3
/\o <N
| 6 (6H, s), 3.32 (2H, d, ] = 2.4 Hz), 432 2H, q, J = 73 H
9-6 “ NH z), 5.44 (1H, br s), 7.52 (1H, d, J = 1.8 Hz), 8.38 (1H, d, J
o = 1.8 Hz).
LRMS (ESI*) 237 [M+HJ".
o] 'H NMR (400 MHz, CDCl3) & 1.36 (3H, t, J = 6.7 Hz), 1.8
o N 9-1.97 (2H, m), 2.76 (2H, t, J = 6.1 Hz), 3.45-3.50 (2H, m),
9-7 | _ 432 (2H, q, J = 6.7 Hz), 547 (1H, br s), 7.71-7.74 (1H, m),
NH 8.54 (IH, d, J = 1.8 Hz).
LRMS (ESI*) 207 [M+HJ".
> 'H NMR (400 MHz, CDCl3) & 1.37 (3H, t, J = 7.3 Hz), 1.7
o N 7-191 (4H, m), 2.75-2.80 (2H, m), 3.26-3.33 (2H, m), 4.34 (
9-8 | Z~NH 2H, q, J = 7.3 Hz), 520 (IH, br s), 7.87 (IH, d, J = 1.2 H
z), 857 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 221 [M+H]".
Q 'H NMR (400 MHz, CDCl3) & 1.38 (3H, t, J = 7.3 Hz), 3.3
o SN 3-3.38 (2H, m), 3.85-3.90 (2H, m), 4.35 (2H, q, J] = 7.3 Hz),
I
9-9 ZSNH 4.60 (2H, s), 542 (1H, br s), 7.97 (1H, d, J = 1.2 Hz), 8.7
) 0 (1H, d, J = 2.4 Hz).
o) LRMS (ESI*) 223 [M+HJ".
o) 'H NMR (400 MHz, CDCl3) & 1.36 (3H, t, J = 7.3 Hz), 3.1
o N 1 2H, t, J = 8.6 Hz), 3.72 (2H, t, ] = 8.6 Hz), 432 (2H, q,
9-10 | _ J = 7.3 Hz), 5.00 (1H, br s), 7.78 (1H, d, J = 1.8 Hz), 8.5
NH 4 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 193 [M+HJ".
[0427]

<Reference Example 10-1>

[0428]

[Formula 106]

MeO,C

NO,

o
J\COZMe
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[0429]

Methyl (S)-3-(3-Methoxy-2-methyl-3-oxopropoxy)—-4-nitrobenzoate

To a solution, in tetrahydrofuran (40 mL), of methyl 3-
hydroxy—-4-nitrobenzoate (2.00 g), methyl (S)-3-hydroxy-2-
methylpropionate (1.70 mL) and triphenylphosphine (4.04 qg),
diisopropyl azodicarboxylate (3.10 mL) was added at room
temperature. The resultant reaction mixture was stirred at room
temperature for 6 hours, diluted with ethyl acetate, and washed
successively with a saturated sodium bicarbonate aqueous solution
and saturated saline. The resultant organic layer was dried by
adding anhydrous sodium sulfate thereto, and filtered, and the
resultant filtrate was concentrated under reduced pressure. The
thus obtained residue was purified by silica gel column
chromatography (hexane:ethyl acetate = 3:1) to obtain the title
compound (2.57 g).
H NMR (400 MHz, CDCls) & 1.34 (3H, d, J = 7.3 Hz), 2.97-3.09 (1H,
m), 3.75 (34, s), 3.97 (3H, s), 4.21 (l1H, dd, J = 8.5, 6.7 Hz),
4.37 (1, dd, J = 8.5, 6.7 Hz), 7.70 (1H, 4, J = 8.5 Hz), 7.76
(14, s), 7.83 (1H, d, J = 8.5 Hz).
LRMS (ESI*) 298 [M+H]*.
[0430]

Compounds of the following Reference Examples 10-2 to 10-4
were obtained in the same manner as in Reference Example 10-1 by
using corresponding starting materials and reactants. Their

structures and spectrum data are shown in the following table.
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[0431]
[Table 10]
Reference Chemical Structural Spectrum Data
Example No. Formula
MeO,C 'H NMR (400 MHz, CDCl3) & 1.34 (3H, d, J = 7.3 Hz), 2.9
8-3.09 (1H, m), 3.75 (3H, s), 3.97 (3H, s), 421 (1H, dd, J =
10-2 NO; 8.6, 6.7 Hz), 437 (1H, dd, J = 8.6, 6.7 Hz), 7.70 (1H, dd,
o J =85, 1.8 Hz), 7.76 (1H, d, J = 1.8 Hz), 7.83 (I1H, d, J =
\\‘]\CO Me 8.5 Hz).
2 LRMS (ESI*) 298 [M+H]".
EtO,C
@ 'H NMR (400 MHz, CDCl3) & 1.41 (3H,t, J = 7.0 H
s 3 . , t, . z), 3.8
10-3 9 2H, t, ] = 5.8 Hz), 441 (2H, q, ] = 7.1 Hz), 449 (2H, t,
\L J = 6.1 Hz), 7.47 (IH, s).
Br: N
AN\, O 'H NMR (400 MHz, CDCl3) & 1.67 (6H, s), 3.83 (3H, s), 7.
10-4 0 .N. 61 (1H, d, J = 1.8 Hz), 820 (I1H, d, J = 1.8 Hz).
0 0 LRMS (CI*) 319 [M+H]*.
-—O
[0432]

<Reference Example 11-1>

[0433]

[Formula 107]

°

CO,Et

[0434]

Methyl 3-((2-Ethoxy-2-oxoethyl)thio)-4-nitrobenzoate

To a suspension of methyl 3-fluoro-4-nitrobenzoate (4.00 g)

and potassium carbonate (3.34 g) in N,N-dimethylformamide (100

mL), ethyl 2-mercaptoacetate (2.20 g) was added at 0°C. The

resultant reaction solution was heated to room temperature,
followed by stirring for 3 hours. The resultant reaction solution
was filtered through celite, and the resultant filtrate was

concentrated under reduced pressure. The thus obtained residue was
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purified by silica gel column chromatography (hexane:ethyl acetate
= 7:3) to obtain the title compound (5.61 g).

lH NMR (400 MHz, CDCls) & 1.29 (3H, t, J = 7.3 Hz), 3.82 (2H, s),
3.98 (3H, s), 4.24 (24, g, J = 7.3 Hz), 7.91 (1lH, dd, J = 8.5, 1.8
Hz), 8.20 (1H, 4, J = 1.8 Hz), 8.26 (lH, d, J = 8.5 Hz).

LRMS (ESI*) 300 [M+H]*.

[0435]

<Reference Example 11-2>

[0436]

[Formula 108]
MeOZC

NO,
S

(

CO,Me

[0437]

Methyl 3-((3-Methoxy-3-oxopropyl)thio)-4-nitrobenzoate

The title compound was synthesized in the same manner as in
Reference Example 11-1 by using corresponding starting material
and reactant.
'H NMR (400 MHz, CDCls) & 2.76 (2H, t, J = 7.3 Hz), 3.33 (2H, t, J
= 7.3 Hz), 3.74 (3H, s), 3.99 (3H,s), 7.89 (1H, dd, J = 9.1, 1.8
Hz), 8.10 (1H, 4, J = 1.8 Hz), 8.23 (1H, 4, J = 9.1 Hz).
LRMS (ESI*) 300 [M+H]*.
[0438]
<Reference Example 12-1>
[0439]

[Formula 109]
MeO,C

NH
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[0440]

Methyl (S)-3-Methyl-4-oxo-2,3,4,5-
tetrahydrobenzo[b] [1,4]oxazepine-8-carboxylate

To methyl (S)-3-(3-methoxy-2-methyl-3-oxopropoxy)—-4-—
nitrobenzoate (3.60 g), reduced iron (3.38 g), 1,4-dioxane (20 mL)
and acetic acid (8.0 mL) were added at room temperature to obtain
a suspension, followed by stirring under heating at 120°C for 6
hours. The resultant reaction solution was cooled to room
temperature, a saturated sodium bicarbonate aqueous solution was
added thereto to adjust pH to 10, and then the resultant was
filtered through celite, and the resultant solid was washed with
hot ethyl acetate. The resultant extract was dried over anhydrous
sodium sulfate, and concentrated under reduced pressure. The thus
obtained residue was purified by silica gel column chromatography
(hexane:ethyl acetate = 1:1) to obtain the title compound (417
mg) .
H NMR (400 MHz, CDCls) & 1.22 (3H, d, J = 6.7 Hz), 2.95-3.06 (1H,
m), 3.91 (3H, s), 4.25 (1H, dd, J = 11.5, 9.7 Hz), 4.35 (1H, dd, J
= 11.5, 4.9 Hz), 6.95 (1H, 4, J = 8.5 Hz), 7.71 (1H, dd, J = 8.5,
1.8 Hz), 7.74 (1H, d, J = 1.8 Hz), 7.88 (lH, brs).
LRMS (ESI*) 236 [MtH]*.
[0441]

Compounds of the following Reference Examples 12-2 to 12-5
were obtained in the same manner as in Reference Example 12-1 by
using corresponding starting materials and reactants. Their

structures and spectrum data are shown in the following table.
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[0442]
[Table 11]
Reference Chemical Structural Spectrum Data
Example No. Formula
1 —
MeO,C H NMR (400 MHz, CDCl3) § 1.22 (3H, d, J = 7.3 Hz), 2.9
5-3.05 (1H, m), 3.91 (3H, s), 425 (1H, dd, J = 11.5, 9.7 Hz
190 NH ), 435 (1H, dd, J = 11.5, 4.9 Hz), 6.92 (1H, d, J = 8.5 Hz),
o\_)=o 7.57 (1H, brs), 7.71 (1H, dd, J = 8.5, 1.8 Hz), 7.74 (1H, d,
2 J = 1.8 Hz).
”
LRMS (ESI) 236 [M+H]".
MeO,C 'H NMR (400 MHz, CDCl3) & 3.47 (2H, s), 3.91 (3H, s), 6.
88 (I1H, d, J = 8.5 Hz), 7.85 (1H, dd, J = 8.5, 1.8 Hz), 8.03
12-3 NH
\/& (1H, d, J = 1.8 Hz), 8.45 (1H, brs).
S o) LRMS (ESI) 224 [M+H]".
MeO,C
'H NMR (400 MHz, CDCl3) & 2.57 (2H, t, J = 7.3 Hz), 2.9
NH, 9 2H, t, J = 7.3 Hz), 3.68 (3H, s), 3.86 (3H,s), 4.86 (2H, s)
12-4 S , 6.69 (1H, d, T = 8.5 Hz), 7.80 (1H, dd, J = 8.5, 1.8 Hz),
( 8.08 (1H, d, J = 1.8 Hz).
CO,Me LRMS (ESI) 270 [M+H]".
Br. N
| P 'H NMR (400 MHz, CDCl3) & 1.56 (6H, s), 7.40 (1H, d, J
12-5 NH = 3.1 Hz), 8.04 (IH, d, J = 1.8 Hz), 891 (IH, br s).
0><&0 LRMS (ESI) 257 [M+H]".
[0443]

<Reference Example 13-1>

[0444]

[Formula 110]

2C
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[0445]

Methyl (R)-3-Methyl-2,3,4,5-tetrahydrobenzo[b][1l,4]oxazepine-
8—-carboxylate

To a solution of methyl (S)-3-methyl-4-oxo-2,3,4,5-
tetrahydrobenzo[b] [1,4]oxazepine-8-carboxylate (2.09 g) in
tetrahydrofuran (18 mL), borane-tetrahydrofuran complex (27 mL, 1
mol/L tetrahydrofuran solution) was added at 0°C. The resultant
reaction mixture was stirred at room temperature for 2 hours, and
the reaction was stopped by adding water thereto. The resultant
was extracted with ethyl acetate, the resultant organic layer was
dried over anhydrous sodium sulfate and filtered, and the
resultant filtrate was concentrated under reduced pressure. The
thus obtained residue was purified by silica gel column
chromatography (hexane:ethyl acetate = 3:1) to obtain the title
compound (1.53 g).
lH NMR (400 MHz, CDCls) & 0.99 (3H, d, J = 7.3 Hz), 2.20-2.32 (1H,
m), 3.00 (14, dd, J = 12.7, 6.7 Hz), 3.49 (l1H, dd, J = 12.7, 4.9
Hz), 3.73 (l1H, dd4, J = 11.5, 7.9 Hz), 3.85 (3H, s), 3.99 (1H,
brs), 4.27 (1H, dd, J = 11.5, 4.9 Hz), 6.60 (1H, 4, J = 8.5 Hz),
7.52 (1, dd, J = 8.5, 2.4 Hz), 7.55 (1H, d, J = 2.4 Hz).
LRMS (EI*) 221 [M]*.
[0446]

Compounds of the following Reference Examples 13-2 to 13-7
were obtained in the same manner as in Reference Example 13-1 by
using corresponding starting materials and reactants. Their

structures and spectrum data are shown in the following table.
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[0447]
[Table 12]
Reference Chemical Structural Spectrum Data
Example No. Formula
IH NMR (400 MHz, CDCls) & 0.99 (3H, d, J = 6.7 Hz), 2.2
MeO,C 0-2.32 (1H, m), 3.00 (1H, dd, J = 13.3, 6.7 Hz), 3.49 (1H, d
d, J = 12.7, 42 Hz), 3.72 (1H, dd, J = 12.1, 7.3 Hz), 3.84 (
13-2 NH 3H, s), 3.99 (IH, brs), 427 (1H, dd, J = 12.1, 4.9 Hz), 6.60
0\ /‘ (1H, d, J = 85 Hz), 7.52 (1H, dd, J = 8.5, 1.8 Hz), 7.55 (1
K2 H, d, J = 1.8 Hz).
LRMS (ESI*) 222 [M+H]".
MeO,C 'H NMR (400 MHz, CDCL3) & 3.00-3.05 (2H, m), 3.69-3.74 (
13-3 2H, m), 3.84 (3H, s), 4.44 (1H, brs), 6.42 (1H, d, J = 85 H
NH z), 7.57 (1H, dd, J = 8.5, 2.4 Hz), 7.72 (1H, d, J = 2.4 Hz).
S\) LRMS (ESI*) 210 [M+H]".
MeO,C IH NMR (400 MHz, CDCl3) & 1.43 (1H, brs), 1.77-1.85 (2H,
NH m), 2.87 2H, t, J = 7.3 Hz), 3.75 (2H, t, J = 6.1 Hz), 3.8
13-4 s 2 6 (3H, s), 4.80 (2H, s), 6.69 (1H, d, J = 8.5 Hz), 7.79 (1H,
(/ dd, J = 8.5, 1.8 Hz), 8.08 (1H, d, J = 1.8 Hz).
OH LRMS (ESI*) 242 [M+H]".
Cl N
| N IH NMR (400 MHz, CDCl3) & 3.40-3.46 (2H, m), 3.82 (1H,
13-5 Z NH br s), 431 (2H, t, J = 3.9 Hz), 6.72 (1H, s), 7.66 (1H, s).
0 \) LRMS (ESI*) 171 [M+HJ".
Br N
| N IH NMR (400 MHz, CDCls) & 1.35 (6H, s), 3.24 (2H, d, J
Z = 2.4 Hz), 485 (1H, br s), 7.08 (1H, d, J = 1.8 Hz), 7.71
13-6 NH ). 4.85 ( ). 7.08 ( ). 771 (
0 1H, d, J = 1.8 Hz).
LRMS (FI*) 242 [M]*.
Br. | <N 'H NMR (400 MHz, CDCl3) & 3.53 (2H, dd, J = 9.2, 43 Hz
Z , 392 (2H, t, J = 43 Hz), 4.60 (2H, s), 6.70 (1H, br s), 7.
13-7 NH ) ( ) ( ) ( )

60 (1H, d, J = 1.8 Hz), 835 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 229 [M+H]".
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[0448]

<Reference Example 14-1>
[0449]

[Formula 111]

OMe
HO,C

NH

N

[0450]

6—-Methoxy-3,4-dihydro-2H-benzo[b] [1,4]oxazine-7-carboxylic
Acid

Methyl 6-methoxy-3,4-dihydro-2H-benzo[b][1l,4]oxazine-7-
carboxylate (200 mg) was dissolved in tetrahydrofuran (3.6 mL) and
methanol (3.6 mL), and 1 mol/L lithium hydroxide aqueous solution
(3.6 mL) was added thereto at room temperature, followed by
stirring at 70°C for 3 hours. The resultant reaction solution was
concentrated under reduced pressure, and 6 mol/L hydrogen chloride
aqueous solution was added to the resultant residue to adjust pH
to 4. The thus precipitated product was collected by filtration to
obtain the title compound (151 mg).
lH NMR (400 MHz, DMSO-ds) & 3.10-3.50 (2H, m), 3.69 (3H, s), 4.04
(24, t, J = 4.3 Hz), 6.21 (1H, s), 6.65 (1H, brs), 7.06 (1lH, s),
11.53 (1H, brs).
LRMS (ESI*) 210 [M+H]*.
[0451]

Compounds of the following Reference Examples 14-2 to 14-35
were obtained in the same manner as in Reference Example 14-1 by
using corresponding starting materials and reactants. Their

structures and spectrum data are shown in the following tables.
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[0452]
[Table 13]
Reference Chemical Structural Spectrum Data
Example No. Formula
HO,C 'H NMR (400 MHz, DMSO-ds) 8 3.20-3.50 (2H, m), 3.71 (3
H, s), 411 QH, t, J = 49 Hz), 632 (1H, d, J = 8.6 Hz), 6.
14-2 MeO NH
56 (1H, brs), 7.15 (1H, d, J = 8.6 Hz), 11.85 (1H, brs).
0\) LRMS (ESI*) 210 [M+HJ".
HO,C 'H NMR (400 MHz, DMSO-ds) § 3.20-3.50 (2H, m), 4.18 (2
14.3 H t J =49 Hz), 650 (1H, d, J = 8.6 Hz), 6.81 (1H, brs),
Cl NH 730 (IH, d, J = 8.6 Hz), 1235 (1H, brs).
0\) LRMS (ESI*) 214 [M+H]J".
HO,C 'H NMR (400 MHz, DMSO-ds) & 1.86-1.95 (2H, m), 3.18-3.
25 (2H, m), 4.06 (2H, t, J = 5.5 Hz), 6.10 (1H, brs), 6.74 (
14-4 1H, d, J = 8.6 Hz), 7.29 (1H, d, J = 1.8 Hz), 7.36 (1H, dd,

C

J = 86, 1.8 Hz), 12.26 (1H, brs).
LRMS (ESI*) 194 [M+H]".
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[0453]
[Table 14]
Reference Chemical Structural Spectrum Data
Example No. Formula
'H NMR (400 MHz, DMSO-ds) 8 1.56-1.66 (2H, m), 1.71-1.
HO,C 81 (2H, m), 3.51-3.61 (2H, m), 4.04 2H, t, J = 5.5 Hz), 6.5
14.5 \Q\NH 0 (IH, t, ] = 6.1 Hz), 6.56 (1H, d, J = 8.5 Hz), 7.30 (1H, d
0\) , T =18 Hz), 737 (1H, dd, J = 8.5, 1.8 Hz), 12.02 (IH, br
s).
LRMS (ESI*) 208 [M+H]".
HOC N 'H NMR (400 MHz, DMSO-ds) 5 3.42-3.47 (2H, m), 4.11 (2
146 | P H, t, ] = 42 Hz), 724 (1H, d, J = 1.8 Hz), 7.62 (1H, brs),
) NH 8.16 (1H, d, ] = 1.8 Hz), 12.43 (1H, brs).
0\) LRMS (ESI*) 181 [M+HJ".
HO,C. N 'H NMR (400 MHz, DMSO-de) & 1.93-2.03 (2H, m), 3.30-3.
| 50 (2H, m), 4.14 (2H, t, J = 6.1 Hz), 6.98 (1H, brs), 7.39 (
14-7 Z NH 1H, d, J = 1.8 Hz), 824 (1H, d, J = 1.8 Hz), 12.52 (1H, br
0\_) >
LRMS (ESI*) 195 [M+H]".
HO,C N 'H NMR (400 MHz, DMSO-ds) 8 1.57-1.66 (2H, m), 1.73-1.
| _ 83 (2H, m), 3.55-3.67 (2H, m), 4.05-4.15 (2H, m), 7.20-7.30
14-8 NH (1H, m), 747 (IH, d, J = 1.8 Hz), 826 (1H, d, J = 1.8 Hz)
0\) , 12.33 (1H, brs).
LRMS (ESI*) 209 [M+H]".
HO,C 'H NMR (400 MHz, DMSO-ds) 8 0.91 (3H, d, J = 6.7 Hz),
2.08-220 (1H, m), 2.83-2.92 (1H, m), 3.30-3.40 (1H, m), 3.6
14-9 \Q\NH 4 (1H, dd, J = 11.5, 7.3 Hz), 418 (I1H, dd, J = 11.5, 49 H
o z), 6.08 (1H, brs), 6.70 (1H, d, J = 7.9 Hz), 7.25 (1H, d, J
\'< = 2.4 Hz), 7.34 (1H, dd, J = 7.9, 2.4 Hz), 12.23 (1H, brs).
LRMS (EI*) 207 [M]*.
HO,C 'H NMR (400 MHz, DMSO-ds) 8 0.91 (3H, d, J = 6.7 Hz),
2.08-220 (1H, m), 2.83-2.92 (1H, m), 3.37-3.40 (1H, m), 3.6
14-10 5 (1H, dd, J = 12.2, 7.3 Hz), 4.18 (IH, dd, J = 122, 49 H

O
\\\‘L 2z
¥ T

7), 6.07 (1H, brs), 6.70 (1H, d, J = 8.6 Hz), 7.25 (1H, d, J
= 1.8 Hz), 7.35 (1H, dd, J = 8.6, 1.8 Hz), 12.23 (1H, brs).
LRMS (ESI*) 208 [M+H]".




- 203 -

[0454]
[Table 15]
Reference Chemical Structural Spectrum Data
Example No. Formula
HO,C 'H NMR (400 MHz, DMSO-ds) § 2.92-3.00 (2H, m), 3.52-3.
60 (2H, m), 6.50 (1H, d, J = 8.5 Hz), 6.88 (1H, brs), 7.39 (
14-11 NH 1H, dd, J = 8.5, 1.8 Hz), 743 (1H, d, ] = 1.8 Hz), 12.12 (1
S\) H, brs).
LRMS (ESI*) 196 [M+H]".
HO,C 'H NMR (400 MHz, DMSO-d¢) & 1.55-1.65 (2H, m), 2.75 (2
H, t, ] = 7.3 Hz), 346 (2H, t, J = 6.7 Hz), 4.52 (1H, brs),
14-12 s NH; 6.07 (2H, s), 6.70 (1H, d, T = 8.5 Hz), 7.59 (IH, dd, J = 8.
5, 2.4 Hz), 7.80 (1H, d, ] = 2.4 Hz), 12.19 (1H, brs).
[/OH LRMS (ESI*) 228 [M+HJ".
o 'H NMR (400 MHz, CDCl3) &: 1.60 (9H, s), 2.55 (3H, s), 3.
HO,C O)Lo 78 (2H, t, J = 4.3 Hz), 437 (2H, t, J = 4.6 Hz), 6.87 (1H,
14-13 N d, J = 8.6 Hz), 7.24-7.28 (2H, m), 7.48 (1H, d, J = 8.6 Hz),
o 7.97-8.01 (2H, m). (COOH peak missing)
LRMS (ESI*) 370 [M+H]*.
o 'H NMR (400 MHz, DMSO-d¢) § 1.54 (9H, s), 3.98 (2H, t,
HOLC o J =42 Hz), 435 QH, t, J = 42 Hz), 748 (1H, d, J = 1.8
14-14 l_ NJ@)L Hz), 7.52-7.58 (2H, m), 7.86-7.91 (2H, m), 8.19 (1H, d, J =
o 1.8 Hz), 12.81 (IH, br s).
LRMS (ESI*) 357 [M+H]".
o 'H NMR (400 MHz, DMSO-d¢) § 1.54 (9H, s), 3.84 (2H, t,
HOZC. Ny o J =42 Hz), 439 2H, t, J = 42 Hz), 741 (2H, d, J = 9.1
14-15 I NQ)L Hz), 7.47 (1H, s), 7.90 (2H, d, J = 8.5 Hz), 8.27 (1H, s). (C
0\) OOH peak missing)
LRMS (ESI*) 357 [M+H]*.
o 'H NMR (400 MHz, DMSO-d¢) § 1.41 (9H, s), 3.69 (2H, t,
HO.C. o J = 4.6 Hz), 433 2H, t, J = 46 Hz), 722 (1H, d, J = 86
14-16 N~ NQ)L Hz), 7.27-7.31 (2H, m), 7.39 (1H, d, J = 8.6 Hz), 7.78-7.82

(2H, m), 12.4 (1H, br s).
LRMS (ESI*) 357 [M+H]".
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[Table 16]
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Reference

Example No.

Chemical Structural
Formula

Spectrum Data

14-17

HO,C

\(;\L)N O)Lok

'H NMR (400 MHz, CDCls) &: 1.43-1.74 (15H, m), 2.23-2.30 (2H,
m), 2.58-2.63 (1H, m), 3.34 (2H, t, J = 4.5 Hz), 3.61-3.74 (1H, m),
4.17 (2H, t,J = 4.5 Hz), 6.69 (1H, d, ] = 8.5 Hz), 7.47 (1H, d, ] =
2.4 Hz), 7.59 (1H, dd, J = 8.8, 2.1 Hz). (COOH peak missing)
LRMS (EST*) 362 [M+H]".

14-18

HOZCQN @)Lok

o/

"H NMR (400 MHz, CDCl3) &: 1.39-1.70 (13H, m), 1.91 (2H, d, J
=11.5Hz), 2.12 (2H, d, J = 15.1 Hz), 2.16-2.22 (1H, m), 3.35 (2H,
t, J =4.5 Hz), 3.63-3.76 (1H, m), 4.19 (2H, t, ] = 4.5 Hz), 6.69 (1H,
d,J=9.1 Hz), 7.47 (1H, d, J = 1.8 Hz), 7.60 (1H, dd, T = 8.8, 2.1
Hz). (COOH peak missing)

LRMS (ESI*) 362 [M+H]*.

14-19

HO,C

'"H NMR (400 MHz, CDCl3) &: 1.12-1.25 (1H, m), 1.36-1.95 (9H,
m), 3.40 (2H, t, ] =4.5 Hz), 3.64-3.74 (1H, m), 421 2H, t,J =4.5
Hz), 6.72 (1H, d,J =9.1 Hz), 7.50 (1H, d, J = 1.8 Hz), 7.63 (1H,
dd, J = 8.5, 1.8 Hz). (COOH peak missing)

LRMS (ESI*) 262 [M+H]".

14-20

'H NMR (400 MHz, DMSO-de) §: 1.28 (3H, t, J = 7.3 Hz), 3.88
(2H, q,J =7.3 Hz), 3.96 (2H, t, ] =4.3 Hz), 437 (2H, t, ] = 4.6
Hz), 6.93 (1H, dd, J =7.6, 2.1 Hz), 6.99 (1H, d, J = 1.2 Hz), 7.52
(1H,d,J=1.8 Hz), 7.77 (1H, d, ] = 6.7 Hz), 8.26 (1H,d, T = 1.8
Hz), 12.94 (1H, s).

LRMS (EST*) 342 [M+H]*.

14-21

'H NMR (400 MHz, DMSO-de) &: 1.16 (3H, t, J = 7.0 Hz), 3.53
(2H, q,J=7.1 Hz), 3.98 (2H, t, ] =4.3 Hz), 4.36 (2H, t, ] = 4.3
Hz), 4.46 (2H, 5), 7.46 (1H, d, ] = 2.4 Hz), 7.51 (1H, dd, J = 8.6,
1.8 Hz), 7.61-7.68 (2H, m), 8.17 (1H, d, J = 1.8 Hz), 12.79 (1H, s).
LRMS (EST*) 340 [M+H]".

14-22

'H NMR (400 MHz, DMSO-de) & 3.49 (3H, s), 3.82 (2H, t, J = 4.3
Hz), 447 (2H, t,J = 4.3 Hz), 6.66 (1H, dd, ] = 7.9, 1.8 Hz), 6.91
(1H,d,J=1.2 Hz), 7.39 (1H, d, J = 8.6 Hz), 7.58 (1H, d, ] = 7.9
Hz), 7.84 (1H, d, J = 7.9 Hz), 12.70 (1H, br s).

LRMS (EST*) 328 [M+H]".
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[0456]
[Table 17]
Reference Chemical Structural Spectrum Data
Example No. Formula
0
HO SN 'H NMR (400 MHz, DMSO-d¢) & 1.26 (6H, s), 3.22 (2H, d,
| J =24 Hz), 722 (1H, d, J = 1.8 Hz), 7.63 (1H, s), 8.17 (1
14-23 _ NH ) ( ) ( ) (
H, d, J = 1.8 Hz), 12.42 (1H, s).
0% LRMS (ESI*) 209 [M+H]*.
0
'H NMR (400 MHz, DMSO-de) & 1.72-1.82 (2H, m), 2.68 (2
14.04 HO | SN H, t J = 6.1 Hz), 3.26-3.39 (2H, m), 7.30 (1H, br s), 7.56-7
= NH .59 (1H, m), 8.32 (1H, d, J = 1.8 Hz), 12.22 (1H, s).
LRMS (ESI*) 179 [M+H]".
9 'H NMR (400 MHz, DMSO-d¢) & 1.72-1.80 (4H, m), 2.70-2.
HO Y 77 (2H, m), 3.21-3.27 (2H, m), 6.79 (1H, t, J = 4.3 Hz), 7.7
14-25 l ~ NH 0 (1H, d, T = 1.8 Hz), 836 (I1H, d, J = 2.4 Hz), 12.42 (IH,
br s).
LRMS (ESI*) 193 [M+H]*.
1 'H NMR (400 MHz, DMSO-d¢) & 3.26 (2H, dd, J = 8.6, 4.3
HO | SN Hz), 3.75 (2H, t, J = 4.3 Hz), 455 (2H, s), 7.11-7.16 (1H,
14-26 Z NH m), 7.87 (1H, d, J = 1.8 Hz), 848 (IH, d, J = 2.4 Hz), 12.5
J 9 (1H, br s).
o) LRMS (ESI*) 195 [M+H]".
Q 'H NMR (400 MHz, DMSO-d¢) & 3.01 (2H, t, J = 8.6 Hz),
14-27 HO | SN 3.56 (2H, t, J = 8.6 Hz), 7.27 (1H, br s), 7.59 (1H, d, J =
= NH 1.8 Hz), 830 (1H, d, J = 1.8 Hz), 12.26 (1H, br s).

LRMS (ESI*) 165 [M+H]*.




[0457]
[Table 18]
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Reference
Example No.

Chemical Structural
Formula

Spectrum Data

14-28

o o)
L L
Z N

'"H NMR (400 MHz, DMSO-ds) § 1.17 (3H, t, J = 7.3 Hz),
1.97-2.07 (2H, m), 2.89 (2H, t, J = 6.1 Hz), 3.54 (2H, q, J
= 73 Hz), 3.82 2H, t, J] = 5.5 Hz), 446 (2H, s), 7.42 (1H,
dd, J =79, 1.2 Hz), 7.54 (1H, s), 7.65 (1H, d, J = 7.9 Hz),
7.79 (1H, d, J = 1.2 Hz), 8.31 (1H, d, J = 1.8 Hz), 12.53 (
1H, br s).

LRMS (ESI*) 338 [M+H]".

14-29

0 0
e ooy
7N N

'H NMR (400 MHz, DMSO-ds) & 1.98-2.08 (2H, m), 2.89 (2
H, t, J = 6.1 Hz), 390 (2H, t, J = 6.1 Hz), 7.55 (1H, dd, J
= 8.6, 1.8 Hz), 7.57 (1H, t, J = 2.1 Hz), 7.84 (1H, d, J = 2.
4 Hz), 8.03-8.09 (2H, m), 8.37 (1H, d, J = 1.8 Hz), 12.16 (1
H, br s), 12.62 (1H, br s).

LRMS (FDY) 322 [M]*.

14-30

Q o
N A o—
HO™ SN JijL'MJ
/N\ N

'H NMR (400 MHz, DMSO-ds) 8 1.95-2.06 (2H, m), 2.86 (2

H, t, J = 6.4 Hz), 3.31 3H, s), 3.84 2H, t, J = 5.8 Hz), 5.
18 (2H, s), 6.74 (1H, dd, J = 7.6, 2.1 Hz), 6.99 (1H, d, J =
1.8 Hz), 7.74 (1H, d, J = 7.9 Hz), 7.88 (1H, d, J = 1.8 H
7), 846 (IH, d, J = 1.8 Hz), 12.81 (IH, br s).

LRMS (ESI*) 356 [M+HJ".

14-31

Q o)
HO™ N /CNLJ<N
A A sy

'H NMR (400 MHz, DMSO-ds) 8 1.94-2.07 (2H, m), 2.86 (2
H, t, J = 6.4 Hz), 3.51 3H, s), 3.83 (2H, t, J = 5.8 Hz), 6.
72 (1H, dd, J = 7.6, 2.1 Hz), 6.99 (IH, d, J = 1.8 Hz), 7.7
2 (IH, d, J = 7.9 Hz), 7.83-7.90 (1H, m), 845 (1H, d, J =
2.4 Hz), 12.75 (1H, s).

LRMS (ESI) 324 [M-HJ-.




- 207 -
[0458]

[Table 19]

Reference Chemical Structural Spectrum Data
Example No. Formula

'"H NMR (400 MHz, DMSO-ds) & 3.06 (3H, s), 398 QH, t, ] =42

H OJOK(T/’\“\ P Hz), 436 (2H, t, ] = 45 Hz), 445 (2H, s), 746 (1H, d, ] = 1.8 Hz), 752
14-32 | _ /C&N (1H, dd, J = 85, 1.8 Hz), 7.61-7.68 (2H, m), 8.18 (1H, d, J = 1.8 Hz), 1
0 N 276 (1H, s).
LRMS (ESI') 326 [M+H]".

'H NMR (400 MHz, DMSO-ds) & 1.26 (3H, t, J = 7.3 Hz),
o o 3.93-4.05 (4H, m), 437 QH, t, J = 43 Hz), 7.44 (1H, dd, J
HO™ SN N =86, 1.8 Hz), 750 (1H, d, J = 1.8 Hz), 7.55 (1H, d, J = 1
14-33 P N\
N 8 Hz), 7.73 (1H, d, J = 8.6 Hz), 823 (1H, d, J = 1.8 Hz),
O
12.86 (1H, s).
LRMS (ESI*) 342 [M+H]".

'H NMR (400 MHz, DMSO-ds) & 1.45 (3H, t, J = 7.0 Hz),

(0] 0-N
o )KCNL Yoo’ " | 402 QH, t, J = 43 Hz), 437 QH, t, J = 4.6 Hz), 445 (2H,
14-34 ‘ _ [ } q, J = 6.9 Hz), 7.43-7.52 (2H, m), 7.64-7.71 (2H, m), 8.20
o ) (1H, d, J = 1.8 Hz), 12.81 (1H, s).
LRMS (ESI) 342 [M+H]".

0 o 'H NMR (400 MHz, DMSO-ds) & 3.47 (3H, s), 3.81 (2H, t,

HO s _ N/z< J =40 Hz), 430 QH, t, J = 40 Hz), 677 (1H, d, J = 1.2

14-35 // /QN,N— Hz), 6.84 (1H, dd, J = 7.3, 2.4 Hz), 7.24 (1H, s), 7.86 (1H,
o\)N d, J = 7.3 Hz), 12.89 (1H, s).

LRMS (ESI*) 333 [M+H]".

[0459]
<Reference Example 15-1>
[0460]

[Formula 112]
O OMe

O NH
oS

(6-Methoxy—-3,4-dihydro-2H-benzo[b] [1,4]oxazin-7-y1l) (piperidin-

[0461]

l1-yl)methanone
A mixture of 6-methoxy-3,4-dihydro-2H-benzo[b][1l,4]loxazine-7-
carboxylic acid (50.0 mg) and thionyl chloride (0.40 mL) was

stirred under heating at 70°C for 30 minutes. The resultant
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reaction mixture was concentrated under reduced pressure, the thus
obtained residue was dissolved in tetrahydrofuran (1 mL), and the
resultant was added to a solution of piperidine (1.00 mL) in
tetrahydrofuran (1 mL) under ice cooling. Thereafter, the
resultant reaction solution was stirred at room temperature for 3
hours, and then concentrated under reduced pressure. The thus
obtained residue was purified by silica gel column chromatography
(ethyl acetate) to obtain the title compound (68.1 mg).

lH NMR (400 MHz, CDCls3) & 1.37-1.70 (6H, m), 3.24 (2H, t, J = 4.2
Hz), 3.42 (2H, t, J = 4.2 Hz), 3.55-3.65 (1H, m), 3.71 (3H, s),
3.72-3.82 (1H, m), 3.82-3.90 (1H, m), 4.10-4.25 (2H, m), 6.13 (lH,
s), 6.68 (lH, s).

LRMS (ESI*) 277 [M+tH]*.

[0462]

<Reference Example 15-2>

[0463]

[Formula 113]
(0]

(;I\'l:eo NH
<

[0464]

(8-Methoxy—-3,4-dihydro-2H-benzo[b] [1,4]oxazin-7-y1l) (piperidin-
l-yl)methanone

The title compound was synthesized in the same manner as in
Reference Example 15-1 by using corresponding carboxylic acid
derivative and reactant.
lH NMR (400 MHz, CDCls3) & 1.38-1.50 (1H, m), 1.50-1.72 (5H, m),
3.15-3.35 (2H, m), 3.41-3.46 (2H, m), 3.65-3.75 (2H, m), 3.84 (3H,
s), 3.85-3.90 (1H, m), 4.25-4.35 (2H, m), 6.35 (1H, 4, J = 8.5
Hz), 6.64 (l1H, d, J = 8.5 Hz).

LRMS (ESI*) 277 [M+H]*.
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[0465]

<Reference Example 16-1>
[0466]

[Formula 114]
(0]

Cl‘lCI NH
<

[0467]

(8-Chloro-3,4-dihydro-2H-benzo[b] [1,4]oxazin-7-yl) (piperidin-
l1-yl)methanone

To a solution of 8-chloro-3,4-dihydro-2H-benzo[b] [1l,4]oxazine-
7T-carboxylic acid (60.0 mg) in N,N-dimethylformamide (1.4 mL),
piperidine (56.0 UL), 1-[bis(dimethylamino)methylene]-1H-1,2,3-
triazolo[4,5-blpyridinium 3-oxide hexafluorophosphate (130 mg) and
diisopropylethylamine (100 UL) were added at room temperature,
followed by stirring at room temperature for 12 hours. The
resultant reaction mixture was concentrated under reduced
pressure, and the thus obtained residue was purified by silica gel
column chromatography (hexane:ethyl acetate = 4:1) to obtain the
title compound (78.8 mg).
lH NMR (400 MHz, CDCls) & 1.39-1.49 (1H, m), 1.53-1.73 (5H, m),
3.15-3.30 (2H, m), 3.42-3.48 (2H, m), 3.65-3.80 (2H, m), 3.92-4.00
(1H, m), 4.28-4.42 (2H, m), 6.50 (l1H, d, J = 8.6 Hz), 6.66 (1lH, d,
J = 8.6 Hz).
LRMS (ESI*) 281 [M+H]*.
[0468]

Compounds of the following Reference Examples 16-2 to 16-26
were obtained in the same manner as in Reference Example 16-1 by
using corresponding starting materials and reactants. Their

structures and spectrum data are shown in the following tables.
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[0469]
[Table 20]
Reference Chemical Structural Spectrum Data
Example No. Formula
o) 'H NMR (400 MHz, CDCl3) & 1.50-1.63 (4H, m), 1.63-1.70 (
2H, m), 1.98-2.05 (2H, m), 3.28 (2H, t, T = 5.5 Hz), 3.35-3.
162 O‘k@\ 70 (4H, m), 411 2H, t, ] = 5.5 Hz), 6.67 (1H, d, ] = 7.9
NH Hz), 6.92 (1H, dd, T = 7.9, 1.8 Hz), 7.00 (1H, d, J = 1.8 H
(o) \J z). (NH proton signal is missing)
LRMS (ESI*) 261 [M+H]".
o 'H NMR (400 MHz, DMSO-ds) & 1.43-1.52 (4H, m), 1.56-1.
)k©\ 68 (4H, m), 1.72-1.80 (2H, m), 3.40-3.45 (4H, m), 3.52 (2H,
O g, T = 6.1 Hz), 4.00-4.07 2H, m), 6.11 (1H, t, J = 6.1 Hz),
16-3 NH
6.55 (1H, d, T = 8.5 Hz), 6.81 (1H, d, J = 1.8 Hz), 6.86 (1
0\) H, dd, J = 8.5, 1.8 Hz).
LRMS (ESI*) 275 [M+H]".
(0]
'H NMR (400 MHz, CDCl3) & 1.52-1.72 (6H, m), 3.45-3.65 (
16-4 O“ | :N 6H, m), 423 (2H, t, ] = 4.2 Hz), 5.07 (1H, brs), 7.07 (1H,
NH d, J = 1.8 Hz), 7.78 (IH, d, J = 1.8 Hz).
o LRMS (ESI*) 248 [M+H]".
9 'H NMR (400 MHz, CDCl3) & 1.55-1.73 (6H, m), 2.02-2.12 (
N N 2H, m), 3.40-3.46 (2H, m), 3.46-3.66 (4H, m), 420 (2H, t, J
16-5 O l > = 5.5 Hz), 491 (1H, brs), 7.23 (1H, d, J = 1.8 Hz), 7.87 (1
NH H, d, J = 1.8 Hz).
0 LRMS (ESI*) 262 [M+H]".
2 'H NMR (400 MHz, CDCl3) § 1.55-1.72 (6H, m), 1.72-1.80 (
O | SN 2H, m), 1.85-1.93 (2H, m), 3.45-3.65 (4H, m), 3.76 (2H, q, J
16-6 Z~NH = 6.1 Hz), 416 2H, t, ] = 55 Hz), 5.17 (IH, t, J = 7.3 H
o z), 726 (1H, d, J = 2.4 Hz), 7.90 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 276 [M+H]".
o 'H NMR (400 MHz, CDCl3) & 0.98 (3H, d, J = 6.7 Hz), 1.5
0-1.70 (6H, m), 2.15-2.30 (1H, m), 2.90 (1H, dd, J = 12.7, 7
O 3 Hz), 3.41 (1H, dd, J = 12.7, 4.2 Hz), 3.37-3.65 (4H, m),
16-7 NH 3.69 (1H, dd, J = 12.1, 7.3 Hz), 3.79 (1H, brs), 424 (1H, d
fo) d, J = 12.1, 42 Hz), 6.63 (1H, d, ] = 7.9 Hz), 691 (1H, dd

,J =79, 24 Hz), 697 (1H, d, ] = 2.4 Hz).
LRMS (EIY) 274 [M]".
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[0470]
[Table 21]
Reference Chemical Structural Spectrum Data
Example No. Formula
o 'H NMR (400 MHz, CDCl3) & 0.98 (3H, d, J = 6.7 Hz), 1.5
0-1.72 (6H, m), 2.15-2.30 (1H, m), 2.90 (IH, dd, J = 12.8, 7
O“ 3 Hz), 341 (1H, dd, J = 12.8, 4.9 Hz), 3.40-3.65 (4H, m),
16-8 NH 3.69 (1H, dd, J = 11.6, 7.3 Hz), 3.79 (1H, brs), 4.24 (1H, d
Q\J d, J =11.6, 49 Hz), 6.63 (1H, d, J = 7.9 Hz), 6.91 (1H, dd,
£ J =79, 1.8 Hz), 697 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 275 [M+H]".
(0]
'H NMR (400 MHz, CDCl3) & 1.90-2.08 (4H, m), 3.46 (2H,
16:9 F7©)k©\ t, J = 42 Hz), 3.68-3.78 (4H, m), 4.03 (1H, brs), 4.24 (2H,
NH |t J=42Hz), 656 (I1H, d, J] = 8.5 Hz), 6.85-6.90 (2H, m).
F o \) LRMS (EI*) 282 [M]*.
o 'H NMR (400 MHz, CDCl3) § 2.16-2.25 (2H, m), 3.45 (2H,
N t, J = 43 Hz), 3.55-3.73 (2H, m), 3.95-4.15 (3H, m), 4.24 (2
16-10 @ H, t, J = 43 Hz), 5.65-5.78 (1H, m), 5.82-5.90 (1H,m), 6.55
NH (1H, d, T = 8.5 Hz), 6.86-6.92 (2H, m).
0\) LRMS (EI*) 244 [M]*.
o 'H NMR (400 MHz, CDCl3) & 1.50-1.70 (6H, m), 3.00-3.05 (
QN)K@\ 2H, m), 3.45-3.60 (4H, m), 3.67 (2H, t, T = 4.9 Hz), 4.20 (1
16-11 H, brs), 642 (1H, d, J = 8.5 Hz), 6.97 (1H, dd, J = 8.5, 1.8
NH Hz), 7.08 (1H, d, J = 1.8 Hz).
S\) LRMS (ESI*) 263 [M+H]".
(0]
'H NMR (400 MHz, CDCl3) & 1.47-1.74 (6H, m), 3.35-3.68 (
16-12 Q‘)k@\ 6H, m), 3.94 (1H, s), 424 (2H, t, J = 4.3 Hz), 6.53-6.58 (1
NH H, m), 6.82-6.89 (2H, m).
o \) LRMS (ESI*) 247 [M+H]".
* 'H NMR (400 MHz, CDCl3) & 1.50-1.75 (6H, m), 1.75-1.85 (
N 2H,m), 2.88 (2H, t, T = 7.3 Hz), 298 (2H, d, J = 5.5 Hz), 3
16-13 NH, 42-3.65 (4H, m), 3.73 (2H, t, J = 6.1 Hz), 4.40-4.70 (1H, m

), 6.69 (1H, d, J = 7.9 Hz), 7.19 (1H, dd, J = 7.9, 1.8 Hz),
746 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 295 [M+H]".
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[0471]
[Table 22]
Reference Chemical Structural Spectrum Data
Example No. Formula
(0]
'H NMR (400 MHz, CDCl3) § 1.85-2.11 (6H, m), 2.75 (2H,
16-14 7@ | SN t, ] = 6.4 Hz), 3.41-3.50 (2H, m), 3.75 (4H, t, ] = 5.4 Hz),
FF Z NH | 517 (1H, br s), 7.29-7.33 (1H, m), 7.98 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 282 [M+H]".
o]
N IN 'H NMR (400 MHz, CDCl3) & 1.36 (6H, s), 1.41-1.76 (6H,
16-15 | P \H m), 3.28 (2H, s), 3.46-3.64 (4H, m), 5.11 (1H, br s), 7.04 (1
H, d, J = 1.8 Hz), 7.78 (IH, d, J = 2.4 Hz).
o LRMS (ESI*) 276 [M+H]".
o 'H NMR (400 MHz, CDCl3) & 1.54-1.77 (6H, m), 1.89-1.95 (
N IN 2H, m), 274 (2H, t, ] = 6.1 Hz), 345 (2H, t, ] = 4.8 Hz),
16-16 | _ 3.50-3.64 (4H, m), 5.14 (1H, br s), 7.30 (1H, d, J = 1.2 Hz),
NH 7.94 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 246 [M+H]".
9 'H NMR (400 MHz, CDCl3) & 1.54-1.72 (6H, m), 1.72-1.80 (
N N 2H, m), 1.80-1.87 (2H, m), 2.71-2.76 (2H, m), 3.19-3.24 (2H,
16-17 | ~ NH m), 3.40-3.71 (4H, m), 4.91-498 (1H, m), 7.44 (1H, d, J =
2.4 Hz), 8.01 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 260 [M+H]".
Q 'H NMR (400 MHz, CDCl3) & 1.53-1.73 (6H, m), 3.27-3.33 (
N | SN 2H, m), 3.36-3.76 (4H, m), 3.84-3.89 (2H, m), 4.56 (2H, s),
16-18 Z~NH 5.19 (IH, br s), 7.51 (1H, d, T = 1.8 Hz), 8.15 (1H, d, J =
2.4 Hz).
o LRMS (ESI*) 262 [M+H]".
Q 'H NMR (400 MHz, CDCl3) & 1.54-1.76 (6H, m), 3.10 (2H,
16-19 N | NN t, T = 8.6 Hz), 3.50-3.62 (4H, m), 3.68 (2H, t, ] = 8.6 Hz),
= NH 473 (1H, br s), 7.35-7.37 (1H, m), 7.88-7.91 (1H, m).
LRMS (ESI*) 232 [M+H]".
0 'H NMR (400 MHz, CDCl3) & 1.35-1.62 (2H, m), 1.72-1.82 (
g7 N N IH, m), 1.83-2.03 (4H, m), 2.74 (2H, t, J = 6.1 Hz), 2.80-3.
16-20 O | \\h 07 (2H, m), 3.41-3.49 (2H, m), 3.99-4.47 (4H, m), 5.12 (1H,

s), 730 (14, d, J = 1.8 Hz), 7.96 (1H, d, J] = 1.8 Hz).
LRMS (ESI*) 278 [M+H]".




[0472]
[Table 23]
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Reference

Example No.

Chemical Structural
Formula

Spectrum Data

16-21

'"H NMR (400 MHz, CDCl3) § 1.33-1.64 (2H, m), 1.70-1.81 (
1H, m), 1.82-2.05 (4H, m), 2.74 (2H, t, J = 6.1 Hz), 2.79-3.
08 (2H, m), 3.45 (2H, t, J = 5.5 Hz), 3.85-4.54 (4H, m), 5.2
2 (1H, s), 7.30 (IH, d, J = 24 Hz), 795 (1H, d, J = 24 H
7).

LRMS (FD*%) 277 [M]".

16-22

N-N

/
(o] )=
1
H P P
N
0.

'H NMR (400 MHz, DMSO-ds) & 0.86 (3H, t, J = 7.3 Hz),
1.44-1.56 (2H, m), 3.13-3.22 (2H, m), 3.49 (3H, s), 3.94 (2H,
t, ] = 46 Hz), 436 (2H, t, J = 43 Hz), 691 (1H, d, J =
1.2 Hz), 6.96 (1H, dd, J = 7.3, 1.8 Hz), 7.60 (1H, d, J = 2.
4 Hz), 776 (1H, d, J = 7.3 Hz), 824 (1H, d, J = 2.4 Hz),
837 (IH, t, T = 5.5 Hz).

LRMS (ESI*) 369 [M+HJ".

16-23

/

o
1)

N

oM

'H NMR (400 MHz, DMSO-ds) 8 0.88 (3H, t, J = 7.3 Hz),
1.25-1.34 (2H, m), 1.44-1.51 (2H, m), 3.22 2H, q, ] = 6.7
Hz), 3.49 (3H, s), 3.94 2H, t, J = 4.3 Hz), 436 H, t, J =
4.3 Hz), 691 (1H, s), 6.96 (1H, dd, J = 7.6, 2.1 Hz), 7.60 (
1H, d, T = 1.8 Hz), 7.76 (I1H, d, T = 7.9 Hz), 823 (IH, d, J
= 1.8 Hz), 835 (IH, t, ] = 5.8 Hz).

LRMS (ESI*) 383 [M+HJ".

16-24

~N

/
/@)to

(o]

N T
/N
o

'H NMR (400 MHz, DMSO-ds) 8 3.01 (3H, d, J = 4.9 Hz),
3.65 (3H, s), 391 2H, t, ] = 4.6 Hz), 441 QH, t, ] = 4.6
Hz), 5.96-6.04 (1H, m), 6.66 (1H, d, J = 1.2 Hz), 6.95 (1H,
dd, J = 7.6, 2.1 Hz), 7.58 (1H, d, J = 2.4 Hz), 7.69 (1H, d,
J =79 Hz), 8.17 (IH, d, J = 1.8 Hz).

LRMS (ESI*) 341 [M+H]".
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[0473]

[Table 24]

Reference Chemical Structural Spectrum Data
Example No. Formula

'"H NMR (400 MHz, CDCl3) § 1.52-1.62 (4H, m), 1.63-1.71 (

0 2H, m), 1.88-1.98 (2H, m), 2.75 (2H, t, J = 6.1 Hz), 3.32 (2
1605 O“ H, t, J = 5.5 Hz), 3.46-3.64 (4H, m), 4.03 (1H, s), 6.40 (1H,
NH d, J =86 Hz), 7.02 (1H, dd, J = 8.6, 1.8 Hz), 7.07 (1H, d

,J =12 Hz).

LRMS (ESI*) 245 [M+H]".

'H NMR (400 MHz, CDCl3) 8 1.52-1.71 (6H, m), 3.04 (2H,

(0]
N t, J = 8.5 Hz), 3.45-3.64 (6H, m), 3.92 (1H, br s), 6.56 (1H,
16-26 O d, J =79 Hz), 7.08 (1H, dd, J = 7.9, 1.8 Hz), 7.20 (1H, d
NH ,J =12 Hz).

LRMS (ESI*) 231 [M+H]".

[0474]
<Reference Example 17-1>
[0475]

[Formula 115]
(0] Cl

O NH
o/

(6-Chloro-3,4-dihydro-2H-benzo[b] [1,4]oxazin-7-yl) (piperidin-

[0476]

l1-yl)methanone

Methyl 6-chloro-3,4-dihydro-2H-benzo[b][1l,4]oxazine-7-
carboxylate (56.0 mg) was dissolved in tetrahydrofuran (1.0 mL)
and methanol (1.0 mL), and 1 mol/L lithium hydroxide aqueous
solution (1.0 mL) was added thereto at room temperature, followed
by stirring at room temperature for 12 hours and subsequently at
60°C for 2 hours. 6 mol/L hydrogen chloride aqueous solution was
added to the resultant reaction solution to adjust pH to 4, and
the resultant was concentrated under reduced pressure. The thus
obtained residue was dissolved in N,N-dimethylformamide (1.2 mL),
and piperidine (49.0 uL), 1-[bis(dimethylamino)methylene]-1H-
1,2,3-triazolo[4,5-b]lpyridinium 3-oxide hexafluorophosphate (113

mg) and diisopropylethylamine (85.0 um) were added thereto at room
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temperature, followed by stirring at room temperature for 12
hours. The resultant reaction mixture was concentrated under
reduced pressure and the thus obtained residue was purified by
silica gel column chromatography (hexane:ethyl acetate = 1:4) to
obtain the title compound (61.5 mg).
lH NMR (400 MHz, CDCls) & 1.40-1.70 (6H, m), 3.18-3.32 (2H, m),
3.39-3.45 (2H, m), 3.59-3.70 (1H, m), 3.70-3.81 (l1H, m), 3.94 (1H,
brs), 4.15-4.28 (2H, m), 6.56 (lH, s), 6.67 (1lH, s).
LRMS (ESI*) 281 [M+H]*.
[0477]

A compound of the following Reference Example 17-2 was
obtained in the same manner as in Reference Example 17-1 by using
corresponding starting material and reactant. Its structure and

spectrum data are shown in the following table.

[0478]
[Table 25]
Reference Chemical Structural Spectrum Data
Example No. Formula

(0]

'H NMR (400 MHz, CDCl3) & 1.51-1.74 (6H, m), 2.86 (3H,
172 O“ | =N s), 3.20-3.27 (2H, m), 3.50-3.69 (6H, m), 6.73 (1H, d, J = 1.
= NH 8 Hz), 7.53 (1H, d, J = 1.8 Hz). (NH peak missing)
N \) LRMS (ESI*) 261 [M+HJ*.

[0479]

<Reference Example 18-1>
[0480]

[Formula 116]
(o)

@
NH,

[0481]
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(4-Amino-3-( (3-bromopropyl)thio)phenyl) (piperidin-1-

yl)methanone

To a solution of (4—-amino—-3—-((3—
hydroxypropyl)thio)phenyl) (piperidin-1-yl)methanone (1.26 g) in
chloroform (8.5 mL), phosphorus tribromide (1.22 mL) was added at
0°C, followed by stirring at room temperature for 1 hour and
subsequently at 60°C for 2 hours. The resultant reaction solution
was poured into ice water, and a saturated sodium bicarbonate
aqueous solution was added thereto to adjust pH to 10, followed by
extraction with ethyl acetate. The resultant organic layer was
dried over anhydrous sodium sulfate and filtered, and the
resultant filtrate was concentrated under reduced pressure. The
thus obtained residue was purified by silica gel column
chromatography (hexane:ethyl acetate = 1:1) to obtain the title
compound (1.10 g).
IH NMR (400 MHz, CDCls) & 1.50-1.72 (6H, m), 2.02-2.10 (2H, m),
2.89 (2H, t, J = 6.7 Hz), 3.50 (2H, t, J = 6.7 Hz), 3.42-3.65 (4H,
m), 4.54 (24, brs), 6.70 (1H, d, J = 7.9 Hz), 7.22 (lH, dd, J =
7.9, 1.8 Hz), 7.45 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 357 [M+tH]*.
[0482]
<Reference Example 19-1>
[0483]

[Formula 117]

[0484]

Piperidin-1-y1(2,3,4,5-tetrahydrobenzo[b] [1l,4]thiazepin-8-
yl)methanone

To a solution of (4-amino—-3-((3—
bromopropyl)thio)phenyl) (piperidin-1-yl)methanone (914 mg) in

dimethylsulfoxide (5 mL), potassium hydroxide (215 mg) was added,
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followed by stirring at 100°C for 5 hours. The resultant reaction
solution was concentrated under reduced pressure, and the thus
obtained residue was purified by silica gel column chromatography
(hexane:ethyl acetate = 1:1) to obtain the title compound (410
mg) .
lH NMR (400 MHz, CDCls) & 1.50-1.70 (6H, m), 2.03-2.12 (2H, m),
2.93 (2H, t, J = 6.1 Hz), 3.38 (2H, t, J = 5.5 Hz), 3.35-3.70 (4H,
m), 4.06 (1H, brs), 6.66 (1H, 4, J = 7.9 Hz), 7.09 (1H, dd, J =
7.9, 1.8 Hz), 7.40 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 277 [M+tH]*.
[0485]
<Reference Example 20-1>
[0486]

[Formula 118]
(o)
MeO,C /@)L OJ<
Cl N
oS

[0487]

Methyl 4-(4-tert-Butoxycarbonyl)phenyl)-8-chloro-3,4-dihydro-
2H-benzo[b] [1,4]oxazine-7-carboxylate

A solution, in toluene (15 mL), of methyl 8-chloro-3,4-
dihydro-2H-benzo[b] [1l,4]oxazine-7-carboxylate (341 mg), tert-butyl
4-iodobenzoate (684 mg), tris(dibenzylideneacetone) dipalladium
(0) (68.6 mg), 4,5-bis(diphenylphosphino) -9, 9-dimethylxanthene
(Xantphos) (86.8 mg) and sodium tert-butoxide (288 mg) was stirred
at 85°C for 2 hours, and the resultant reaction solution was then
filtered, and the resultant filtrate was concentrated under
reduced pressure. The thus obtained residue was purified by silica
gel column chromatography (ethyl acetate:hexane = 5:95 to 20:80)
to obtain the title compound (394 mg) .
lH NMR (400 MHz, CDCls) &: 1.60 (9H, s), 3.80 (2H, t, J = 4.3 Hz),
3.89 (3H, s), 4.45 (2H, t, J = 4.3 Hz), 6.88 (l1H, 4, J = 9.2 Hz),
7.23-7.28 (2H, m), 7.34 (1H, d, J = 9.2 Hz), 7.98-8.03 (2H, m).
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[0488]

404

[M+H]*.
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Compounds of the following Reference Examples 20-2 to 20-10

were obtained in the same manner as in Reference Example 20-1 by

using corresponding starting materials and reactants.

Their

structures and spectrum data are shown in the following tables.

[0489]
[Table 26]
Reference Chemical Structural Spectrum Data
Example No. Formula
5 9 J< IH NMR (400 MHz, CDCl3) & 1.59 (9H, s), 3.91 (2H, t, J =
I
20-2 | SN J@)LO 45 Hz), 435 (2H, t, J = 4.5 Hz), 7.24-7.27 (1H, m), 7.37-7
- ~
N 42 (2H, m), 7.80 (1H, d, J = 1.8 Hz), 7.97-8.02 (2H, m).
0\) LRMS (ESI*) 391 [M+H]".
[0490]
[Table 27]
Reference Chemical Structural Spectrum Data
Example No. Formula
ol N o J< IH NMR (400 MHz, CDCl3) & 1.59 (9H, s), 3.76 (2H, t, J =
1S o 42 Hz), 435 (2H, t, ] = 4.2 Hz), 6.86 (1H, s), 7.17-7.22 (
20-3 >
N 2H, m), 7.95-7.99 (2H, m), 8.09 (1H, s).
o LRMS (ESI*) 347 [M+HJ".
o IH NMR (400 MHz, CDCl3) & 1.60 (9H, s), 3.75 (2H, t, J =
Bra A oJ< 42 Hz), 448 (2H, t, ] = 42 Hz), 6.93 (1H, d, J] = 8.5 Hz)
20-4 N' s , 7.17-7.21 (2H, m), 7.23 (1H, d, J = 8.5 Hz), 7.97-8.01 (2H
o\) B m)
LRMS (ESI*) 391 [M+H]".
o 'H NMR (400 MHz, CDCl3) & 133 (3H, t, J = 7.0 Hz), 1.5
EtO.C, s oJ( 9 (9H, s), 3.80 (2H, t, J = 43 Hz), 429 2H, q, J = 7.1 H
20-5 & \ z), 435 (2H, t, ] = 4.3 Hz), 7.31-7.35 (3H, m), 7.96-8.00 (2
oM H, m).
LRMS (ESI*) 390 [M+H]".
N-'N/ IH NMR (400 MHz, CDCls) & 3.63 (3H, s), 3.72-3.77 (2H,
B / ):0 m), 4.48-4.52 (2H, m), 6.47 (1H, dd, J = 7.6, 2.1 Hz), 6.51
20-6 NI P | /N (1H, d, J = 1.8 Hz), 7.03 (1H, d, J = 7.9 Hz), 7.22 (1H, d,
N J =86 Hz), 7.73 (1H, d, ] = 8.6 Hz).

LRMS (ESI*) 362 [M+H]".

[0491]
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[Table 28]

Reference Chemical Structural Spectrum Data
Example No. Formula

'H NMR (400 MHz, CDCl3) & 1.26 (3H, t, ] = 7.3 Hz), 1.3
o o 5 3H, t, T = 7.3 Hz), 2.08-2.16 (2H, m), 2.92 2H, t, J = 6.
o SN Y 1 Hz), 3.68 2H, q, J = 7.3 Hz), 3.86 (2H, t, ] = 6.1 Hz), 4
20-7 ‘ _ [ I éN 32 (2H, q, J = 7.3 Hz), 439 (2H, s), 7.37 (1H, dd, J = 7.9,
)K%‘ 1.8 Hz), 7.44 (1H, d, J = 1.2 Hz), 7.83-7.89 (2H, m), 8.56
(1H, d, J = 2.4 Hz).
LRMS (ESI*) 366 [M+H]".
'H NMR (400 MHz, CDCl3) & 1.36 (3H, t, ] = 7.3 Hz), 2.1
o ] 0-2.19 (2H, m), 2.94 (2H, t, J = 6.1 Hz), 395 2H, t, J = 6.
20-8 /\OJ\% @\):NH 1 Hz), 434 (H, q, J = 7.3 Hz), 7.60-7.65 (2H, m), 7.90-7.9
N N 2 (1H, m), 8.00 (1H, br s), 824 (1H, d, J = 9.2 Hz), 8.61 (
IH, d, J = 2.4 Hz), 9.70-9.87 (1H, m).
LRMS (FD*) 350 [M]*.
'H NMR (400 MHz, CDCl3) & 1.38 (3H, t, J = 7.0 Hz), 2.0
9-221 (2H, m), 2.91 (2H, t, J = 6.4 Hz), 3.44 (3H, s), 3.85

0 0
BOT YN 7 NJ<N4/07 (2H, t, J = 5.8 Hz), 436 (2H, q, J = 7.1 Hz), 531 (2H, s),
20-9 A ANy

6.68-6.79 (2H, m), 7.64 (1H, d, J = 7.3 Hz), 7.94 (1H, ¢, J
= 1.2 Hz), 8.66 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 384 [M+HJ".

'H NMR (400 MHz, CDCl) & 322 (3H, s), 390 (3H, s), 398403 (2

~ O)OKCNK 7 H, m), 437444 (4H, m), 743 (IH, dd, T = 86, 1.8 Hz), 7.56-7.58 (1H,
20-10 P /Cﬂ“‘ m), 7.68 (1H, d, J = 1.8 Hz), 7.89 (1H, d, J = 86 Hz), 842 (1H, d, J =
S ) 1.8 Hy).
LRMS (ESF) 340 [M+HF".

[0492]
<Reference Example 21-1>
[0493]

[Formula 119]
(0]
MeO,C /©)L oJ<
N
oS

[0494]

Methyl 4-(4-(tert-Butoxycarbonyl)phenyl)-8-methyl-3,4-dihydro-
2H-benzo[b] [1,4]oxazine-7-carboxylate

A solution, in 1,4-dioxane (2.0 mL), of methyl 4-(4-tert-
butoxycarbonyl)phenyl)-8-chloro-3,4-dihydro-2H-

benzo[b] [1,4]oxazine-7-carboxylate (80.0 mg), trimethylboroxine
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(49.7 mg), tetrakis(triphenylphosphine)palladium (0) (45.8 mg) and

potassium carbonate (109 mg) was heated to reflux for 7.5 hours,
and 1,4-dioxane (4 mL) was then added thereto. To the resultant
reaction solution, trimethylboroxine (49.7 mg),

tetrakis (triphenylphosphine)palladium (0) (45.8 mg) and potassium
carbonate (109 mg) were added, the resultant was heated to reflux
for 9.5 hours, and the resultant reaction solution was then
concentrated under reduced pressure. The thus obtained residue was
purified by silica gel column chromatography (ethyl acetate:hexane
= 5:95 to 20:80) to obtain the title compound (53.1 mg).

H NMR (400 MHz, CDCls) &: 1.59 (9H, s), 2.50 (3H, s), 3.77 (2H, t,
J = 4.6 Hz), 3.85 (3H, s), 4.35 (2, t, J = 4.3 Hz), 6.87 (lH, d,
J = 8.6 Hz), 7.22-7.28 (2, m), 7.36 (lH, 4, J = 9.2 Hz), 7.95-
7.99 (2H, m).

LRMS (ESI*) 384 [M+H]*.

[0495]

<Reference Example 21-2>

[0496]

[Formula 120]

o)
MeO,C ,L:
e0, 0

N

oS

[0497]

Methyl 4-(4- (tert-Butoxycarbonyl)phenyl)-8-cyclopropyl-3,4-
dihydro-2H-benzo[b] [1l,4]oxazine-7-carboxylate

The title compound was synthesized in the same manner as in
Reference Example 21-1 by using corresponding starting material
and reactant.
IH NMR (400 MHz, CDCls) &: 0.53 (2H, g, J = 5.5 Hz), 0.92-0.98 (2H,
m), 1.59 (9H, s), 1.92-2.01 (1H, m), 3.77 (2H, t, J = 4.3 Hz),
3.88 (3H, s), 4.35 (2H, t, J = 4.3 Hz), 6.90 (1H, 4, J = 8.6 Hz),
7.09 (1H, 4, J = 8.6 Hz), 7.20-7.25 (2H, m), 7.94-7.98 (2H, m).

LRMS (ESI*) 410 [M+H]*.
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[0498]

<Reference Example 22-1>
[0499]

[Formula 121]

Et0,C

/ S

7~
NO,

OH
[0500]

Ethyl 4-Hydroxy-5-nitrothiophene-2-carboxylate

To a solution of ethyl 4-methoxy-5-nitrothiophene-2-
carboxylate (701 mg; known compound described in literature, US
20130324501) in pyridine (30.3 mL), lithium iodide (4.05 g) was
added. The resultant was stirred at 100°C for 2.5 hours, and the
resultant reaction solution was added to 1 mol/L hydrogen chloride
aqueous solution (100 mL). The resultant was extracted with
dichloromethane (10 mL x 5), and the resultant organic layers were
combined, washed with 4 mol/L hydrogen chloride aqueous solution
(35 mL x 3) and saturated saline, and dried over sodium sulfate.
After filtration, the resultant filtrate was concentrated under
reduced pressure to obtain the title compound in the form of a
reddish brown solid (505 mg).
lH NMR (400 MHz, CDCls) & 1.40 (3H, t, J = 7.3 Hz), 4.41 (2H, g, J
= 7.1 Hz), 7.39 (lH, s), 9.83 (lH, s).
LRMS (ESI-) 216 [M-H]-.
[0501]
<Reference Example 23-1>

[0502]



- 222 -
[Formula 122]

EtO,C
S
//’
NH,
01
cl
[0503]

Ethyl 5-Amino-4-(2-chloroethoxy)thiophene-2-carboxylate

A solution, in acetic acid (44 mL), of ethyl 4-(2-
chloroethoxy)-5-nitrothiophene-2-carboxylate (617 mg) and reduced
iron (614 mg) was stirred at 60°C for 40 minutes, and the resultant
reaction solution was filtered through celite. The resultant
filtrate was concentrated under reduced pressure, and the thus
obtained residue was purified by silica gel column chromatography
(ethyl acetate:hexane = 10:90 to 50:50) to obtain the title
compound (507 mg) .
IH NMR (400 MHz, CDCls) & 1.33 (3H, t, J = 7.3 Hz), 3.75 (2H, t, J
= 5.5 Hz), 4.08-4.22 (4H, m), 4.28 (2H, g, J = 7.3 Hz), 7.37 (1lH,
s).
[0504]
<Reference Example 24-1>
[0505]

[Formula 123]

EtO,C

[0506]
Ethyl 3,4-Dihydro-2H-thieno[3,2-b][1,4]oxazine-6-carboxylate
To a solution of ethyl 5-amino-4-(2-chloroethoxy)thiophene-2-
carboxylate (481 mg) in N,N-dimethylacetamide (38 mL), potassium
carbonate (530 mg) was added. The resultant reaction solution was

stirred at 100°C for 1 hour, and the resultant reaction solution
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was added to a 0.2 mol/L hydrogen chloride aqueous solution under
ice cooling. The resultant was extracted with ethyl acetate, and
the resultant organic layers were combined and dried over sodium
sulfate. After filtering, the resultant filtrate was concentrated
under reduced pressure, and the thus obtained residue was purified
by silica gel column chromatography (ethyl acetate:hexane = 5:95
to 35:65) to obtain the title compound (266 mg) .
IH NMR (400 MHz, CDCls) & 1.33 (3H, t, J = 7.0 Hz), 3.44 (2H, t, J
= 4.3 Hz), 3.94 (l1H, s), 4.17 (2H, t, J = 4.3 Hz), 4.28 (2H, g, J
= 7.1 Hz), 7.24 (1lH, s).
LRMS (ESI*) 214 [M+H]*.
[0507]
<Reference Example 25-1>
[0508]

[Formula 124]

Meoch O)Lok

N
OH H
[0509]
Methyl 4-((4-(tert-Butoxycarbonyl)cyclohexyl)amino)-3-
hydroxybenzoate
To a solution, in tetrahydrofuran (50 mL), of methyl 4-amino-
3-hydroxybenzoate (1.00 g) and tert-butyl 4-oxocyclohexane-1-
carboxylate (991 mg), acetic acid (2.8 mL) was added. The
resultant was stirred at 65°C for 1.5 hours, sodium
triacetoxyborohydride (1.59 g) was added to the resultant reaction
solution at room temperature, followed by stirring at 65°C for 4
hours. The reaction solution was added to a saturated sodium
bicarbonate aqueous solution (200 mL), the resultant was extracted
with ethyl acetate (50 mL x 2), and the resultant organic layers
were combined and dried over sodium sulfate. The resultant was
filtered, the obtained filtrate was concentrated under reduced

pressure, and the thus obtained residue was purified by silica gel
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column chromatography (ethyl acetate:hexane = 10:90 to 40:60) to

obtain the title compound (1.12 g).

lH NMR (400 MHz, CDCls3) &: 1.14-2.49 (18H, m), 3.25-3.60 (1H, m),
3.85 (3, 4, J = 1.8 Hz), 4.37-4.74 (1H, m), 5.19-5.64 (1lH, m),
6.55 (1H, t, J

7.0 Hz), 7.35-7.49 (1H, m), 7.57 (1H, 4, J = 8.5
Hz) .

LRMS (ESI*) 350 [M+H]*.

[0510]

<Reference Example 25-2>

[0511]

[Formula 125]

MeOZC /O

N
oH M
[0512]
Methyl 4-(Cyclohexylamino)-3-hydroxybenzoate
The title compound was synthesized in the same manner as in
Reference Example 25-1 by using corresponding starting material
and reactant.
H NMR (400 MHz, CDCls) &: 1.17-1.32 (3H, m), 1.33-1.46 (2H, m),
1.62-1.71 (1H, m), 1.72-1.85 (2H, m), 1.99-2.13 (2H, m), 3.26-3.41
(14, m), 3.85 (3H, s), 4.53 (1H, s), 5.09-5.51 (1H, m), 6.56 (1H,
d, J =8.5 Hz), 7.38-7.50 (1H, m), 7.57 (1H, d, J = 7.9 Hz).
LRMS (ESI*) 250 [M+H]*.
[0513]
<Reference Example 26-1>
[0514]

[Formula 126]

o-N
(e}

IsomerA
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[0515]

[Formula 127]

o-N
p (0)

| IsomerB

[0516]

Isomer A: 6-iodo—-2-methylbenzo[d]isoxazol-3(2H)-one

Isomer B: 6-iodo-3-methoxybenzo[d]isoxazole

To a solution of methyl 2-hydroxy-4-iodobenzoate (7.75 g;
commercially available product) in 1,4-dioxane (200 mL),
hydroxylamine (50 mL) was added at room temperature. The resultant
was stirred at room temperature for 3 days, water and ethyl
acetate were added to the resultant reaction solution, and the
organic layer and the aqueous layer were separated. The aqueous
layer was prepared to be acidic by using concentrated hydrochloric
acid. The resultant was extracted with ethyl acetate, washed with
saturated saline, and dried over sodium sulfate. The resultant was
filtered, the thus obtained filtrate was concentrated under
reduced pressure to obtain a crude product containing N, 2-
dihydroxy-4-iodobenzamide (11.8 g).

To a solution, in tetrahydrofuran (200 mL), of the crude
product (11.8 g) containing N,2-dihydroxy-4-iodobenzamide, 1,1'-
carbonyldiimidazole (13.6 g) was added. The resultant reaction
solution was heated to reflux for 1.5 hours, water and ethyl
acetate were added thereto, and the organic layer and the aqueous
layer were separated. The aqueous layer was prepared to be acidic
by using concentrated hydrochloric acid. The resultant was
extracted with ethyl acetate, washed with water and saturated
saline, and dried over magnesium sulfate. The resultant was
filtered, and the thus obtained filtrate was concentrated under
reduced pressure to obtain a crude product containing 6-
iodobenzo[d]isoxazol-3(2H)-one (4.08 qg).

To a solution, in N,N-dimethylformamide (5.9 mL), of the crude

product (461 mg) containing 6-iodobenzo[d]isoxazol-3(2H)-one,
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methyl iodide (219 ML) was added. To the resultant reaction
solution, potassium carbonate (486 mg) was added at room
temperature, followed by stirring at room temperature for 5 hours.
The resultant was filtered, the thus obtained filtrate was
concentrated under reduced pressure, and the thus obtained residue
was purified by silica gel column chromatography (ethyl
acetate:hexane = 5:95 to 100:0) to obtain 6-iodo—-2-
methylbenzo[d]isoxazol-3(2H) -one (104 mg) and 6-iodo-3-
methoxybenzo[d]isoxazole (111 mg).

6—-Todo-2-methylbenzo[d]isoxazol-3 (2H)-one
lH NMR (400 MHz, CDCls;) &: 3.65 (3H, s), 7.55 (1H, d, J = 7.9 Hz),
7.61 (1H, dd, J = 7.9, 1.2 Hz), 7.65 (1H, d, J = 1.2 Hz).
LRMS (ESI*) 276 [M+tH]*.

6-Iodo-3-methoxybenzo[d]isoxazole
H NMR (400 MHz, CDCls) &: 4.16 (3H, s), 7.36 (1H, d, J = 7.9 Hz),
7.59 (1H, dd, J = 7.9, 1.2 Hz), 7.86 (lH, s).

LRMS (ESI*) 276 [M+H]*.
[0517]

Compounds of the following Reference Example 26-2 (an isomer A
and an isomer B) were obtained in the same manner as in Reference
Example 26-1 by using corresponding starting materials and
reactants. Their structures and spectrum data are shown in the
following table.

[0518]
[Table 29]

Reference Chemical Structural Spectrum Data
Example No. Formula

'"H NMR (400 MHz, CDCl3) § 1.38 (3H, t, J = 7.0 Hz), 4.0

26-2 O-N 8 (2H, q, J = 7.1 Hz), 7.55 (1H, d, J = 8.6 Hz), 7.61 (1H,
Isomer A 0 dd, J =79, 1.2 Hz), 7.66 (1H, d, T = 1.2 Hz).
| LRMS (ESI*) 290 [M+H]*.
O-N
jof
[

'H NMR (400 MHz, CDCl3) & 1.51 3H, t, J = 7.0 Hz), 4.4
9 (2H, q, J = 6.9 Hz), 7.37 (1H, d, J = 8.6 Hz), 7.58 (1H,
dd, J = 79, 1.2 Hz), 7.85 (1H, s).

LRMS (ESI*) 290 [M+H]".

26-2 O/\
Isomer B
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[0519]

<Reference Example 27-1>
[0520]

[Formula 128]

N—N

/
/é\l)to
l ~

[0521]

7-Iodo-2-methyl-[1,2,4]triazolo[4,3-alpyridin-3(2H)-one

To a solution of 7-iodo-[1,2,4]triazolo[4,3-alpyridin-3(2H) -
one (203 mg; known compound described in literature,
WO02011057757A1) in N,N-dimethylformamide (2.6 mL), methyl iodide
(96 UL) was added. To the resultant reaction solution, potassium
carbonate (214 mg) was added at room temperature, followed by
stirring at room temperature for 2 hours. A solid precipitated by
adding water to the resultant reaction mixture was collected by
filtration, dissolved in dichloromethane (5 mL) and dried over
sodium sulfate. The resultant was filtered, the thus obtained
filtrate was concentrated under reduced pressure, and the thus
obtained residue was purified by silica gel column chromatography
(ethyl acetate:hexane = 10:90 to 65:35) to obtain the title
compound (122 mg) .
lH NMR (400 MHz, CDCl;) o: 3.64 (3H, s), 6.71 (1H, dd, J = 7.3, 1.8
Hz), 7.50 (1H, 4, J = 7.3 Hz), 7.56 (l1H, d, J = 1.2 Hz).
LRMS (ESI*) 276 [M+tH]*.
[0522]

Compounds of the following Reference Examples 27-2 to 27-32
were obtained in the same manner as in Reference Example 27-1 by
using corresponding starting materials and reactants. Their

structures and spectrum data are shown in the following tables.
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[0523]
[Table 30]
Reference Chemical Structural Spectrum Data
Example No. Formula
o/
'H NMR (400 MHz, DMSO-de) &: 3.28 (3H, s), 5.17 (2H, s)
—N , 6.81 (1H, dd, J = 7.3, 1.2 Hz), 7.65 (1H, dd, J = 7.3, 1.2
)Qo Hz), 7.82 (1H, s).
LRMS (ESI*) 306 [M+H]".
|
'H NMR (400 MHz, CDCl3) 8: 1.41 3H, t, ] = 7.0 Hz), 4.0
N—N 3 (2H, q, J = 7.1 Hz), 6.70 (1H, dd, J = 7.3, 1.8 Hz), 7.50
27-3 ):o
(1H, d, J = 7.3 Hz), 7.57 (1H, t, J = 1.2 Hz).
| LRMS (CI*) 290 [M+H]*.
'H NMR (400 MHz, CDClz) &: 1.44 (6H, d, J = 6.7 Hz), 4.
N—N 64-4.71 (1H, m), 6.69 (1H, dd, J = 7.3, 1.2 Hz), 7.50 (1H, d
27-4 ):o
,J =73 Hz), 7.59 (1H, s).
: LRMS (ESI*) 304 [M+H]".
O_
'H NMR (400 MHz, CDCl3) 8: 3.36 (3H, s), 3.76 (2H, t, J
57.5 N"N =55 Hz), 416 2H, t, ] = 5.5 Hz), 6.70 (1H, dd, J = 7.3,
)20 1.2 Hz), 7.50 (1H, d, ] = 7.3 Hz), 7.57 (1H, s).
LRMS (ESI*) 320 [M+H]".
|
N’N 'H NMR (400 MHz, CDCl3) & 3.70 (3H, s), 6.86 (I1H, d, J
27-6 ’ ~0 = 73 Hz), 747 (IH, d, J = 7.3 H).
LRMS (ESI*) 310 [M+H]".
/_Q 'H NMR (400 MHz, CDCl3) § 5.13 (2H, s), 6.70 (1H, dd, J
57.7 N-N = 7.3, 1.8 Hz), 7.27-7.41 (5H, m), 7.51 (1H, dd, J = 7.3, 1.2

/C):o

Hz), 7.54 (1H, d, J = 1.2 Hz).
LRMS (ESI*) 352 [M+H]".
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[0524]
[Table 31]
Reference Chemical Structural Spectrum Data
Example No. Formula
/_@ 'H NMR (400 MHz, CDCls) § 5.14 (2H, s), 6.72 (1H, dd, J
N—-N N =73, 1.2 Hz), 7.24-7.32 (1H, m), 7.51 (1H, d, J = 7.3 Hz),
27-8 / \RO 7.55 (1H, t, T = 1.2 Hz), 7.72 (1H, dt, ] = 7.9, 1.8 Hz), 8.5
| N 7 (1H, dd, J = 4.6, 1.5 Hz), 8.67 (1H, d, ] = 2.4 Hz).
I Z LRMS (ESI*) 353 [M+H]*.
\
N— 'H NMR (400 MHz, CDCl3) & 2.30 (6H, s), 2.74 (2H, t, J =
N/ 6.4 Hz), 4.07 2H, t, J = 6.4 Hz), 6.69 (1H, dd, J = 7.3, 1.
27-9 "’ ) o 8 Hz), 749 (IH, dd, J = 7.3, 1.2 Hz), 7.56 (1H, t, J = 1.2
l N Hz).
I = LRMS (ESI*) 333 [M+H]*.
/_<\:/,\N 'H NMR (400 MHz, CDCls) & 5.13 (2H, s), 6.75 (1H, dd, J
"’—N =73, 1.8 Hz), 7.22-7.30 (2H, m), 7.52 (1H, d, J = 7.3 Hz),
27-10 =0
N 7.56-7.59 (1H, m), 8.57-8.61 (2H, m).
| l ~ LRMS (ESI*) 353 [M+H]*.
/_Co 'H NMR (400 MHz, CDCls) & 3.42-3.56 (1H, m), 4.27 (2H,
N—-N d, J =73 Hz), 461 2H, t, ] = 6.1 Hz), 482 (2H, dd, J =
27-11 / \Ao 7.9, 6.7 Hz), 6.72 (1H, dd, J = 7.3, 1.2 Hz), 749 (IH, d, J
| N = 7.3 Hz), 7.56 (1H, t, J = 1.2 Hz).
| Z LRMS (ESI*) 332 [M+H]*.
/—O— 'H NMR (400 MHz, CDCl3) & 3.79 (3H, s), 422 (2H, s), 4.
5742 N 72 (2H, s), 6.83-6.90 (2H, m), 7.20-7.25 (2H, m), 7.53 (1H,
0 d, J = 1.2 Hz), 7.58-7.62 (1H, m), 7.74 (1H, d, J = 7.9 Hz).
Br LRMS (ESI*) 332 [M+H]*.
NZ N
'H NMR (400 MHz, CDCl3) § 3.67 (3H, s), 8.12 (1H, s), 8.
27-13 | N (0] 24 (1H, d, J = 1.8 Hz), 8.90 (IH, d, J = 1.8 Hz).
Br ~-N LRMS (ESI*) 240 [M+H]*.
NZNT
'H NMR (400 MHz, DMSO-ds) 8 3.48 (3H, s), 7.75 (1H, s),
27-14 | N (o) 8.60 (1H, s), 9.14 (1H, s).
7 + +
cl N LRMS (ESI*) 196 [M+H]*.
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[0525]
[Table 32]
Reference Chemical Structural Spectrum Data
Example No. Formula
\ 0
; 'H NMR (400 MHz, CDCl3) & 3.79 (3H, s), 475 (2H, s), 6.
- 73 (1H, dd, J = 7.3, 1.2 Hz), 7.50 (1H, d, J = 7.3 Hz), 7.57
27-15 NN ( 2 730 ¢ ?
\go (1H, d, J = 1.2 Hz).
LRMS (ESI*) 334 [M+H]*.
'H NMR (400 MHz, CDCl3) & 1.22 (3H, t, ] = 7.0 Hz), 3.6
N’N 5 (2H, q, J = 7.1 Hz), 5.34 (2H, s), 6.71 (I1H, dd, ] = 7.3,
27-16 ):o
1.8 Hz), 7.50 (1H, dd, J = 7.3, 1.2 Hz), 7.56-7.61 (1H, m).
LRMS (ESI*) 320 [M+H]*.
o 'H NMR (400 MHz, CDCl3) & 1.16 (3H, t, J = 7.0 Hz), 3.5
N 3 (2H, q, J = 7.1 Hz), 3.80 (2H, t, J = 5.8 Hz), 4.15 (2H, t,
27-17 N /EO J = 5.8 Hz), 6.69 (IH, dd, J = 7.3, 1.2 Hz), 7.50 (1H, d, J
=73 Hz), 757 (1H, d, J = 1.2 Hz).
LRMS (ESI*) 334 [M+H]".
o/
0_/_ 'H NMR (400 MHz, CDCls) & 3.34 (3H, s), 3.49-3.54 (2H,
m), 3.61-3.67 (2H, m), 3.88 (2H, t, J = 6.1 Hz), 4.16 (2H, t,
27-18 N-N J = 5.8 Hz), 6.69 (1H, dd, J = 7.3, 1.2 Hz), 7.49 (1H, dd,

/C):o

J =73, 12 Hz), 7.56 (1H, d, J = 1.2 Hz).
LRMS (ESI*) 364 [M+H]*.
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[0526]
[Table 33]
Reference Chemical Structural Spectrum Data
Example No. Formula
9 .0 'H NMR (400MHz, CDCls) & 3.27 (3H, s), 7.80 (1H, d, J =
57-19 S\N— 8.2 Hz), 8.00 (1H, dd, J = 8.2, 1.8 Hz), 820 (1H, d, J = 1.
Br 8 Hz).
o) LRMS (ESI): 276 [M+H]*.
o:(‘)é _N/ 'H NMR (400MHz, CDCl3) 5 3.26 (3H, s), 7.92 (1H, d, J =
57-20 o 8.5 Hz), 7.96 (I1H, dd, J = 8.5, 1.8 Hz), 807 (1H, d, J = 1.
8 Hz).
Br LRMS (ESI): 276 [M+H]J*.
10 'H NMR (400 MHz, CDCl3) & 3.32 (3H, s), 446 (2H, s), 5.
o— 01 (2H, s), 7.62 (1H, d, J = 7.9 Hz), 7.84 (1H, d, J = 9.7
27-21 _/ T T ’ T
/CEZS“ Hz), 7.88 (1H, ).
| LRMS (ESI) 304 [M+H]".
0
N P 'H NMR (400 MHz, CDCl3) & 3.92 (3H, s), 8.09 (1H, s), 8.
27-23 - | lﬂ 22 (IH, d, J = 1.8 Hz), 9.12 (1H, d, J = 2.4 Hz).
Br N ~-N LRMS (ESI*) 240 [M+H]".
/o) 'H NMR (400 MHz, CDCl3) & 0.96 (3H, t, J = 7.3 Hz), 1.7
= N/Z( 9-192 (2H, m), 3.93 (2H, t, J = 7.3 Hz), 6.70 (1H, dd, J =
27-24 N_/_ 7.3, 1.2 Hz), 7.48-7.53 (1H 7.55-7.59 (1H
X \N/ D, 1. Z), 4a0-1/. ( . Il'l), DI/ ( 5 Il'l)
| LRMS (EI*) 303 [M]*.
'H NMR (400 MHz, CDCl3) & 0.95 (3H, t, J = 7.3 Hz), 1.3
0 1-143 (2H, m), 1.75-1.87 (2H, m), 3.96 (2H, t, J = 7.3 Hz),
57.95 = NJ{ J_/ 6.70 (1H, dd, J = 7.3, 1.2 Hz), 7.48-7.52 (1H, m), 7.55-7.5
“ \N,N 8 (1H, m).
| LRMS (EI*) 317 [M]".
0 'H NMR (400 MHz, DMSO-ds) & 3.70 (3H, s), 7.88 (1H, dd, J = 86,
- 24 Hz), 809 (1H, d, J = 1.8 Hz), 823 (1H, d, J = 8.6 Hz), 837 (IH, s)
- N
27-26 |
N

Cl

LRMS (ESI') 195 [M+HJ".
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[0527]
[Table 34]
Reference Chemical Structural Spectrum Data
Example No. Formula
o 'H NMR (400 MHz, CDCk) 8 3.77 (3H, s), 532 (2H, s), 683-6.88 (2
57.07 N H, m), 740745 (2H, m), 7.65 (1H, d, J = 1.8 Hz), 7.69 (1H, dd, J = 83
N _ Nno/ , 2.1 Hz), 809 (1H, s), 836 (1H, d, J = 86 Hz).
LRMS (ESI) 301 [M+H]*
N
¢ )
N o 'H NMR (400 MHz, CDCk) & 3.57 (3H, s), 658 (1H, d, J = 12 Hz),
27-28 //< 7.19-723 (2H, m), 759 (1H, d, J = 1.8 Hz), 7.75 (1H, s).
2\
— LRMS (ESI) 342 [M+H]*.
I X""N
N=N O 'H NMR (400MHz, CDCl3) & 7.09-7.20 (6H, m), 7.29-7.45 (9
27-29 \N/N O H, m), 7.56-7.61 (2H, m), 7.99-8.04 (2H, m).
O MS (not detected)
Br
N=N
- N— 'H NMR (400MHz, CDCl3) & 4.40 (3H, s), 7.61-7.65 (2H, m
27-30 ), 7.99-8.03 (2H, m).
Br LRMS (ESI*) 239 [M+H]*.
N-N
I N 'H NMR (400MHz, CDCl3) & 4.18 (3H, s), 7.62-7.65 (2H, m
27-31 l\{ ), 7.71-7.75 (2H, m).
Br LRMS (ESI*) 239 [M+H]*.
'H NMR (400 MHz, CDCl3) & 3.65 (3H, s), 7.76 (1H, s), 7.
27-32 88 (IH, s).

LRMS (ESI*) 310 [M+H]*.
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[0528]

<Reference Example 28-1>

[0529]
[Formula 129]
N—N
]
Et0,C ~ /@ =0
/s /s
N
o

[0530]

Ethyl 4-(2-Ethyl-3-oxo-2,3-dihydro-[1,2,4]triazolo[4, 3~
alpyridin-7-yl)-3,4-dihydro-2H-pyrido[3,2-b][1l,4]oxazine-"7-
carboxylate

A solution, in toluene (16 mL), of ethyl 3,4-dihydro-2H-
pyrido[3,2-b][1l,4]oxazine-7-carboxylate (339 mg), 2-ethyl-7-iodo-
[1,2,4]triazolo[4,3-alpyridin-3(2H) -one (474 mg), palladium (II)
acetate (18.3 mg), 2-dicyclohexylphosphino-2',4"',6"'-
triisopropylbiphenyl (58.1 mg) and cesium carbonate (1.59 g) was
stirred for 3 hours under heating to reflux, the resultant
reaction solution was filtered, and the thus obtained filtrate was
concentrated under reduced pressure. The thus obtained residue was
purified by silica gel column chromatography (ethyl acetate:hexane
= 10:90 to 100:0) to obtain the title compound (498 mg) .

IH NMR (400 MHz, DMSO-dg) 6: 1.25-1.31 (6H, m), 3.89 (2H, gq, J =
7.1 Hz), 3.97 (2H, t, J = 4.2 Hz), 4.27 (2H, g, J = 7.5 Hz), 4.37
(2H, t, J = 4.2 Hz), 6.92 (1H, dd, J = T7.6, 2.1 Hz), 7.01 (1lH, d,
J=1.2 Hz), 7.53 (1, 4, J = 1.8 Hz), 7.78 (1H, 4, J = 7.3 Hz),
8.29 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 370 [M+H]*.

[0531]

Compounds of the following Reference Examples 28-2 to 28-6
were obtained in the same manner as in Reference Example 28-1 by
using corresponding starting materials and reactants. Their

structures and spectrum data are shown in the following tables.
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[0532]
[Table 35]
Reference Chemical Structural Spectrum Data
Example No. Formula
'H NMR (400 MHz, CDCl3) &: 1.27 3H, t, J = 7.3 Hz), 1.3
,} 6 3H, t, J = 7.3 Hz), 3.68 (2H, q, J = 7.3 Hz), 3.98 (2H, t,
28-2 EtO.C 0 J = 43 Hz), 431-442 (6H, m), 7.40 (1H, dd, J = 7.9, 1.8
I y Hz), 7.56 (1H, d, J = 1.2 Hz), 7.66 (1H, d, J = 1.8 Hz), 7.8
o 7 (IH, d, J = 7.9 Hz), 841 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 368 [M+H]".
[0533]
[Table 36]
Reference Chemical Structural Spectrum Data
Example No. Formula
'H NMR (400 MHz, CDCl3) § 1.37 (3H, t, J = 7.0 Hz), 2.0
0 0 8-2.18 (2H, m), 2.90 (2H, t, J = 6.7 Hz), 3.64 (3H, s), 3.84
8.3 /\O)K% /CN:(IW (2H, t, J = 5.8 Hz), 435 (2H, q, J = 7.1 Hz), 6.70-6.76 (2
N N H, m), 7.61-7.68 (1H, m), 7.90-7.95 (1H, m), 8.63-8.68 (IH,
m).
LRMS (ESI*) 354 [M+H]".
'H NMR (400 MHz, CDCl3) 8 1.33-1.42 (6H, m), 4.00 (2H,
o O_N> t, J = 4.6 Hz), 408 2H, q, J = 7.1 Hz), 431-4.42 (4H, m),
58-4 —~o N o | 729 (1H, dd, J = 8.6, 1.8 Hz), 7.33 (IH, d, ] = 1.8 Hz), 7.
J\(%KN/C(& 70 (1H, d, J = 1.8 Hz), 7.82 (1H, d, J = 8.6 Hz), 8.45 (IH,
o d, J = 1.8 Hz).
LRMS (ESI*) 370 [M+H]".
'H NMR (400 MHz, CDClz) § 1.36 (3H, t, J = 7.3 Hz), 1.5
o oN 2 GH, t, J = 7.0 Hz), 400 (2H, t, J = 4.6 Hz), 434 (2H, q,
o )KCNK f Yo' | J=71Hz), 440 @H, t, J = 4.6 Hz), 450 2H, q, J = 7.1
28-5 ‘ _ Hz), 7.37 (1H, dd, J = 8.6, 1.8 Hz), 7.41 (I1H, d, J = 1.2
0 ) Hz), 7.62 (1H, d, J = 8.6 Hz), 7.67 (1H, d, J = 2.4 Hz), 8.4
2 (1H, d, J = 1.8 Hz).
LRMS (EST*) 370 [M+H]".
'H NMR (400 MHz, DMSO-d¢) & 1.25 (3H, t, J = 7.0 Hz),
S 347 (3H, s), 3.83 H, t, J = 43 Hz), 422 2H, ¢, J = 7.1
98-8 Hz), 433 (2H, t, J = 4.0 Hz), 6.81 (IH, d, J = 2.4 Hz), 6.8

0]
e}
sWes
= N N \N
o/

5 (1H, dd, J = 7.6, 2.1 Hz), 7.37 (1H, s), 7.88 (1H, d, J =
6.7 Hz).
LRMS (ESI*) 361 [M+H]".
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[0534]

<Reference Example 29-1>
[0535]

[Formula 130]

Br. I,\N

NBoc

[0536]

tert-Butyl 7-Bromo-2,2-dimethyl-2,3-dihydro-4H-pyridol[3, 2-
bl[1l,4]oxazine-4-carboxylate

A mixture of 7-bromo-2,2-dimethyl-3,4-dihydro-2H-pyrido[3, 2-
b]l[1l,4]oxazine (633 mg) and di-tert-butyl dicarbonate (2.84 g) was
stirred at 80°C for 5 hours. The resultant reaction mixture was
purified by silica gel column chromatography (ethyl acetate:hexane
= 1:5) to obtain the title compound (925 mg).
lH NMR (400 MHz, CDCls) & 1.34 (6H, s), 1.54 (9H, s), 3.67 (2H, s),
7.29 (1, 4, J = 1.8 Hz), 8.10 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 343 [M+H]*.
[0537]

Compounds of the following Reference Examples 29-2 to 29-4
were obtained in the same manner as in Reference Example 29-1 by
using corresponding starting materials and reactants. Their

structures and spectrum data are shown in the following table.
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[0538]

[Table 37]

Reference Chemical Structural Spectrum Data
Example No. Formula

Br | <N o) '"H NMR (400 MHz, CDCl3) 8§ 1.53 (9H, s), 1.88-1.96 (2H,
m), 2.75 2H, t, J = 6.7 Hz), 3.76 (2H, t, J = 6.1 Hz), 7.52
59. S )L0J< ), 275 ( ), 3.76 ( )

(1H, d, J = 24 Hz), 835 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 313 [M+H]".

Q o 'H NMR (400 MHz, CDCl3) & 1.43 (9H, s), 1.55-1.79 (4H,
| N )L )4 m), 1.80-1.91 (2H, m), 2.73 (2H, t, J = 54 Hz), 7.11 (1H, d
29-3 Z~N" © d, T = 7.3, 4.8 Hz), 7.54 (1H, dd, T = 7.3, 1.8 Hz), 8.35 (1
H, d, ] = 3.6 Hz).
LRMS (ESI*) 249 [M+H]".
Br <IN Q )4 'H NMR (400 MHz, CDCl3) & 1.46 (9H, s), 3.29-4.22 (4H,
59-4 l = N)Lo m), 454 (2H, s), 7.76 (1H, d, J = 2.4 Hz), 849 (I1H, d, J =
J 1.8 Hz).
o) LRMS (ESI*) 329 [M+H]".
[0539]

<Reference Example 30-1>
[0540]

[Formula 131]

N/
N—
I
HO I\N | N)=o
Z 7
N

[0541]

4-(2-Methyl-3-ox0-2,3-dihydro-[1,2,4]ltriazolo[4,3-a]lpyridin-7-
yl)-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazine-7-carboxylic Acid

A solution, in toluene (49 mL), of ethyl 3,4-dihydro-2H-
pyrido[3,2-b][1l,4]oxazine-7-carboxylate (1.02 g), 7-iodo-2-methyl-
[1,2,4]triazolo[4,3-alpyridin-3(2H) -one (1.48 g), palladium (II)
acetate (55.0 mg), 2-dicyclohexylphosphino-2',4",6"'-
triisopropylbiphenyl (175 mg) and cesium carbonate (4.79 g) was
heated to reflux for 3 hours. The resultant reaction solution was
filtered through celite, and to the thus obtained filtrate,

activated carbon (55 mg) and QuadraPure™ MPA (26 mg) were added,
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followed by heating to reflux for 1 hour. The resultant mixture
was filtered through celite, and the thus obtained filtrate was
concentrated under reduced pressure to obtain a crude product of
ethyl 4-(2-methyl-3-ox0-2,3-dihydro-[1,2,4]triazolo[4,3-alpyridin-
7-y1l)-3,4-dihydro-2H-pyrido[3,2-b] [1,4] oxazine-7-carboxylate
(2.09 g).

To a mixed solution, in tetrahydrofuran (80 mL) and methanol
(20 mL), of the obtained crude product (2.09 g) of ethyl 4-(2-
methyl-3-oxo-2,3-dihydro-[1,2,4]triazolo[4,3-alpyridin-7-y1l)-3,4-
dihydro-2H-pyrido[3,2-b] [1l,4]oxazine-7-carboxylate, a 1 mol/L
lithium hydroxide agqueous solution (4.9 mL) was added at room
temperature. The resultant reaction solution was stirred at 45°C
for 4 hours, and then at room temperature for 13.7 hours. To the
resultant reaction solution, a 1 mol/L lithium hydroxide aqueous
solution (490 ML) was added at room temperature. The resultant
reaction solution was stirred at 45°C for 2.5 hours, and a 1 mol/L
hydrogen chloride aqueous solution (5.4 mL) was then added to the
reaction solution at room temperature. The resultant reaction
solution was concentrated under reduced pressure, and the
resultant was washed with water and then with ethyl acetate to
obtain the title compound (1.59 g).
IH NMR (400 MHz, DMSO-dg) & 3.50 (3H, s), 3.96 (2H, t, J = 4.6 Hz),
4.37 (2H, t, J = 4.6 Hz), 6.94 (l1H, dd, J = 7.6, 2.1 Hz), 6.97
(14, s), 7.52 (1, 4, J = 1.8 Hz), 7.77 (1H, 4, J = 7.3 Hz), 8.27
(1, 4, J = 1.8 Hz), 12.93 (1H, s).
LRMS (ESI*) 328 [M+H]*.
[0542]

Compounds of the following Reference Examples 30-2 to 30-3
were obtained in the same manner as in Reference Example 30-1 by
using corresponding starting materials and reactants. Their

structures and spectrum data are shown in the following tables.
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[0543]

[Table 38]

Reference Chemical Structural Spectrum Data
Example No. Formula

/ 'H NMR (400 MHz, DMSO-ds) & 2.02-2.10 (2H, m), 3.47 (3

-N

o N ¥=0 | H, %), 399 2H, t, J = 6.1 Hz), 424 2H, t, J = 5.8 Hz), 6.
N
Q

46 (1H, dd, J = 7.9, 1.8 Hz), 6.75 (1H, d, J = 1.8 Hz), 7.66

30-2 HO™ N"SN

N\ (1H, d, J = 7.9 Hz), 7.73 (1H, d, J = 2.4 Hz), 8.48 (IH, d,
J = 1.8 Hz), 1326 (1H, s).

(¢}
\—j LRMS (EST) 340 [M-HJ.

[0544]

[Table 39]

Reference Chemical Structural Spectrum Data

Example No. Formula

'H NMR (400 MHz, DMSO-ds) & 1.29 (3H, t, J = 7.0 Hz),
) o 1.95-2.06 (2H, m), 2.86 2H, t, J = 6.4 Hz), 3.78-3.94 (4H,
HOT SN F N*NJ m), 6.72 (1H, dd, J = 7.9, 1.8 Hz), 7.01 (1H, d, J = 1.8 Hz
= N N \N’

30-3
), 7.72 (1H, d, J = 6.7 Hz), 7.84-7.89 (1H, m), 8.45 (1H, d,
J = 1.8 Hz), 12.75 (1H, br s).
LRMS (ESI) 338 [M-HJ.

[0545]

<Reference Example 31-1>
[0546]

[Formula 132]

HN'NH2

CI N

S

[0547]

3-Chloro-2-hydrazinyl-4-iodopyridine

To a solution of 3-chloro-3-fluoro-4-iodopyridine (257 mg) in
ethanol (2.6 mL), hydrazine monohydrate (514 ML) was added. The
resultant was stirred under heating at room temperature for 0.5
hours and at 50°C for 1 hour, ice water was added to the resultant
reaction solution, and the thus precipitated solid was collected
by filtration to obtain the title compound (245 mg).
lH NMR (400 MHz, CDCls) & 3.98 (2H, br s), 6.34 (1H, br s), 7.14
(14, 4, J = 5.5 Hz), 7.72 (1H, d, J = 5.5 Hz).
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LRMS (ESI*) 270 [M+H]*.

[0548]

Compounds of the following Reference Examples 31-2 to 31-3
were obtained in the same manner as in Reference Example 31-1 by
using corresponding starting materials and reactants. Their

structures and spectrum data are shown in the following table.
[0549]
[Table 40]

Reference Chemical Structural Spectrum Data
Example No. Formula

HoN <
NH 'H NMR (400 MHz, CDCk) 8 3.76 (2H, s), 5.86 (1H, s), 6.62 (1H, d,
31-2 SN J =18 Hz), 701 (1H, s).
| | _ . LRMS (ESI) 254 [M+H]*.
_NH
HN™ 2

N 'H NMR (400 MHz, CDCl3) & 3.77 (2H, br s), 5.81 (1H, br
31-3 | N s), 7.36 (1H, s), 8.04 (1H, s).
[ = LRMS (ESI) 270 [M+H]".

Cl

[0550]

<Reference Example 32-1>
[0551]

[Formula 133]

N—NH

mﬁ#o
| y/

[0552]

8-Chloro-7-iodo-[1,2,4]triazolo[4,3-alpyridin-3 (2H)-one

To a solution of 3-chloro-2-hydrazinyl-4-iodopyridine (240 mg)
in acetonitrile (4.8 mL), 1,1'-carbonyldiimidazole (173 mg) was
added, followed by stirring at room temperature for 8.3 hours. Ice
water was added to the resultant reaction solution, and the thus

precipitated solid was collected by filtration to obtain the title

compound (242 mg) .
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IH NMR (400 MHz, DMSO-dg) & 6.91 (1H, d, J = 7.3 Hz), 7.60 (1H, d,
J = 7.3 Hz), 12.70 (1lH, s).
LRMS (ESI-) 294 [M-H]-.
[0553]

A compound of the following Reference Example 32-2 was
obtained in the same manner as in Reference Example 32-1 by using
corresponding starting material and reactant. Its structure and

spectrum data are shown in the following table.

[0554]
[Table 41]
Reference Chemical Structural Spectrum Data
Example No. Formula

N—-NH

N><o 'H NMR (400 MHz, DMSO-de) & 8.03 (1H, s), 8.13 (1H, d,
32-2 J = 1.2 Hz), 12.63 (1H, s).
I LRMS (ESI') 294 [M-HJ-.

Cl

[0555]

<Reference Example 33-1>
[0556]

[Formula 134]

N/ N
N—N
I )=o
| N
| ~

[0557]

7-Iodo-2- (pyridin-2-yl)-[1,2,4]1triazolo[4,3-alpyridin-3(2H) -
one

To a mixed solution, in dichloromethane (20 mL) and methanol
(4 mL), of 7-iodo-[1,2,4]triazolo[4,3-alpyridin-3(2H)-one (131
mg), triethylamine (209 ML) and pyridin-2-yl boronic acid (92.3
mg) were added. To the resultant reaction solution, copper (II)

acetate (136 mg) was added at room temperature, followed by
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heating to reflux for 13.5 hours. The resultant reaction solution
was concentrated under reduced pressure, and the thus obtained
residue was purified by silica gel column chromatography (ethyl
acetate:hexane = 5:95 to 100:0, subsequently methanol:ethyl
acetate = 0:100 to 20:80) to obtain the title compound (8.4 mg).
lH NMR (400 MHz, CDCls3) & 6.75-6.78 (1H, m), 7.19-7.32 (1H, m),
7.58 (14, 4, J = 7.3 Hz), 7.69-7.71 (1H, m), 7.84-7.90 (1H, m),
8.28-8.33 (1H, m), 8.60-8.64 (1lH, m).

LRMS (ESI*) 339 [MtH]*.

[0558]

<Reference Example 34-1>

[0559]

[Formula 135]

Br I\N L
/N (o]
(o)
OH
OH
[0560]

1-(8-Bromo—-3-hydroxy—-3- (hydroxymethyl) -3, 4-dihydropyrido[3, 2—-
b][1l,4]oxazepin-5(2H)-yl)ethan-1-one

To a mixture, with acetone (3.6 mL) and water (0.4 mL), of 1-
(8-bromo-3-methylene-3,4-dihydropyrido[3,2-b] [1,4]oxazepin-5(2H) -
yl)ethan-1-one (111 mg), osmium tetroxide (2.5 wt% tert-butanol
solution, 160 ML) and N-methylmorpholine oxide (68.9 mg) were
added at room temperature. The resultant was stirred at 60°C for 3
hours, and an aqueous solution (30 mL) of sodium hydrogen sulfite
(40 mg) was added to the resultant reaction solution. After
extraction with dichloromethane, the resultant organic layers were
combined, washed with saturated saline, and dried over anhydrous
sodium sulfate. The resultant was filtered, the obtained filtrate
was concentrated under reduced pressure, and the thus obtained
residue was purified by silica gel column chromatography (ethyl
acetate:hexane = 10:90 to 100:0, subsequently methanol/ethyl

acetate = 0:100 to 20:80)) to obtain the title compound (115 mg).
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lH NMR (400 MHz, CDCls3) & 1.53-1.66 (1H, m), 2.22 (3H, s), 2.91-
3.08 (1H, m), 3.48-3.83 (4H, m), 3.88 (l1H, d, J = 12.2 Hz), 3.99-
4.20 (1H, m), 7.59 (14, 4, J = 1.8 Hz), 8.23 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 317 [M+H]*.
[0561]
<Reference Example 35-1>
[0562]
[Formula 136]
Br

[0563]

1-(8-Bromo-3, 3-difluoro-3,4-dihydropyrido[3,2-b] [1,4]oxazepin—
5(2H) -yl)ethan-1-one

To a mixed solution, in acetone (13.5 mL) and water (4.5 mL),
of 1-(8-bromo-3-hydroxy-3- (hydroxymethyl)-3,4-dihydropyrido[3, 2-
b][1l,4]oxazepin-5(2H)-yl)ethan-1-one (114 mg), sodium periodate
(385 mg) was added. The resultant was stirred at room temperature
for 5 hours, and water was added to the resultant reaction
solution. After extraction with a mixed solvent of dichloromethane
and methanol, the resultant organic layers were combined, washed
with saturated saline, and dried over anhydrous sodium sulfate.
The resultant was filtered, the obtained filtrate was concentrated
under reduced pressure, and the thus obtained residue was purified
by silica gel column chromatography (ethyl acetate:hexane = 10:90
to 100:0) to obtain a crude product of 5-acetyl-8-bromo-4,5-
dihydropyrido[3,2-b][1l,4]oxazepin—-3(2H) -one (118 mg). To a
solution, in dichloromethane (12 mL), of the thus obtained crude
product (71.1 mg) of 5-acetyl-8-bromo-4,5-dihydropyrido[3,2-
b][1l,4]oxazepin-3(2H)-one, N,N-diethylaminosulfur trifluoride (131
UL) was added at room temperature. The resultant was stirred at
room temperature for 2.5 hours, and a saturated sodium bicarbonate

aqueous solution was added to the resultant reaction solution.
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After extraction with dichloromethane, the resultant organic
layers were combined, washed with saturated saline, and dried over
anhydrous sodium sulfate. The resultant was filtered, the obtained
filtrate was concentrated under reduced pressure, and the thus
obtained residue was purified by silica gel column chromatography
(ethyl acetate:hexane = 0:100 to 100:0) to obtain the title
compound (39.3 mqg) .

lH NMR (400 MHz, CDCls) & 2.22 (3H, s), 4.18-4.41 (4H, m), 7.63
(14, 4, J = 1.8 Hz), 8.26 (l1H, d, J = 1.8 Hz).

LRMS (FI*) 306 [M]*.

[0564]

<Reference Example 36-1>

[0565]

[Formula 137]

Cl CIo
o) I\N }:
Cl SN o)
o)
\_FgF
[0566]

2,4,6-Trichlorophenyl 5-Acetyl-3,3-difluoro-2,3,4,5-
tetrahydropyrido[3,2-b] [1,4]oxazepine-8-carboxylate

To a solution, in toluene (2.6 mL), of 1-(8-bromo-3,3-
difluoro-3,4-dihydropyrido[3,2-b][1,4]oxazepin-5(2H)~-yl)ethan-1-
one (38.3 mg), palladium acetate (2.8 mg), 4,5-
bis (diphenylphosphino) -9, 9-dimethylxanthene (Xantphos) (14.5 mg)
and diisopropylethylamine (63.8 uL), a solution of 2,4, 6-
trichlorophenyl formate (56.4 mg) in toluene (1.3 mL) was added at
85°C in a dropwise manner over 1 hour, and the resultant was
stirred at 85°C for 1.5 hours. To the resultant reaction solution,
diisopropylethylamine (63.8 UL) was added, and a solution of
2,4,6-trichlorophenyl formate (56.4 mg) in toluene (1.3 mL) was
added thereto in a dropwise manner over 1 hour. The resultant was
stirred at 85°C for 0.5 hours, the resultant reaction solution was

concentrated under reduced pressure, and the thus obtained residue



was purified by silica gel column chromatography

acetate:hexane =

5:95 to 50:50)
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mg) .

lH NMR (400 MHz, CDCls3) & 2.39 (3H, s), 4.37
4.45 (2H, t, J = 11.6 Hz), 7.45 (2H, s), 8.18
8.96 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 451 [M+H]".

[0567]

(21,

(ethyl

t, J =

(1H, 4, J

to obtain the title compound

(47.4

10.7 Hz),

2.4 Hz),

Compounds of the following Reference Examples 36-2 to 36-3

were obtained in the same manner as in Reference Example 36-1 by

using corresponding starting materials and reactants.

Their

structures and spectrum data are shown in the following table.

[0568]
[Table 42]
Reference Chemical Structural Spectrum Data
Example No. Formula
cl o 'H NMR (400 MHz, DMSO-ds) & 1.96-2.04 (2H, m), 2.16 (3
o N H, s), 3.90 2H, t, ] = 6.1 Hz), 429 2H, t, J = 5.8 Hz), 7.
36-2 cl I N,Ac 95 (2H, s), 8.09 (1H, d, J = 1.8 Hz), 8.87 (1H, d, J = 2.4
0 ) Hz).
LRMS (ESI*) 415 [M+HJ".
cl cl
0 'H NMR (400 MHz, CDCl3) & 2.71 (3H, s), 4.12 2H, t, J =
(o] SN o 4.9 Hz), 433 (2H, t, J = 4.9 Hz), 7.44 (2H, s), 7.94 (1H, d
36-3 & I J]\
N , ] =24 Hz), 879 (1H, d, ] = 1.8 Hz).
o LRMS (ESI*) 401 [M+HJ".
[0569]

<Reference Example 37-1>
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[0570]

[Formula 138]
(o)
’II,, ON )ﬁ
p/
NH
o

[0571]

(S)—-(3,4-Dihydro-2H-pyrido[3,2-b][1l,4]oxazin-7-yl) (3-
methylpiperidin-1-yl)methanone

To a solution of (S)-3-methylpiperidine hydrochloride (814 mg)
in tetrahydrofuran (10 mL), triethylamine (2.79 mL), N,N-dimethyl-
4—aminopyridine (30.5 mg) and 2,4, 6-trichlorophenyl 4-acetyl-3,4-
dihydro-2H-pyrido[3,2-b] [1l,4]oxazine-7-carboxylate (2.01 g) were
added. After stirring at 45°C for 8.3 hours, triethylamine (1.4
mL) was added to the resultant reaction solution. After stirring
at 45°C for 1.5 hours, methanol (6 mL) and an aqueous solution (6
mL) of potassium hydroxide (701 mg) was added to the reaction
solution. After stirring at room temperature for 7.3 hours, an
aqueous solution (6 mL) of potassium hydroxide (420 mg) was added
to the reaction solution. After stirring at room temperature for
16 hours, 1 mol/L hydrogen chloride agqueous solution (12.5 mL) was
added to the reaction solution. After extraction with ethyl
acetate, the resultant organic layers were combined, washed with
saturated saline and dried over anhydrous sodium sulfate. The
resultant was filtered, and the obtained filtrate was concentrated
under reduced pressure, and the thus obtained residue was purified
by silica gel column chromatography (ethyl acetate:hexane = 20:80
to 100:0) to obtain the title compound (1.28 g).
lH NMR (400 MHz, CDCls) & 0.78-0.99 (3H, m), 1.10-1.22 (1H, m),
1.42-1.76 (3H, m), 1.82-1.90 (1H, m), 2.37-3.03 (2H, m), 3.56-3.61
(2H, m), 3.63-4.71 (4H, m), 5.07 (1H, s), 7.07 (1H, 4, J = 1.2
Hz), 7.78 (l1H, d, J = 1.8 Hz).

LRMS (ESI*) 262 [M+H]*.
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[0572]

Compounds of the following Reference Examples 37-2 to 37-3
were obtained in the same manner as in Reference Example 37-1 by
using corresponding starting materials and reactants. Their
structures and spectrum data are shown in the following table.
[0573]

[Table 43]

Reference Chemical Structural Spectrum Data
Example No. Formula

'H NMR (400 MHz, DMSO-ds) 8 1.92-2.08 (4H, m), 3.38-3.

(o]
N IN 45 (2H, m), 3.57 (4H, t, J = 5.5 Hz), 4.11 2H, t, J = 4.6
37-2 F I P Hz), 6.99 (IH, d, J = 1.8 Hz), 7.23 (1H, s), 7.70 (1H, d, J
F \)NH = 1.8 Hz).
0 LRMS (ESI*) 284 [M+H]*.

0 'H NMR (400 MHz, CDCl3) & 1.55-1.73 (6H, m), 2.02-2.12 (

N N 2H, m), 3.40-3.46 (2H, m), 3.46-3.66 (4H, m), 420 (2H, t, J

37-3 | ~ NH = 5.5 Hz), 491 (1H, brs), 7.23 (1H, d, J = 1.8 Hz), 7.87 (1
o/

H d, J = 1.8 Hz).
LRMS (ESI*) 262 [M+H]".

[0574]
<Reference Example 38-1>
[0575]

[Formula 139]
o)

(@) I\N
=

[0576]

Methyl 2,3,4,5-Tetrahydropyrido[3,2-b][1l,4]oxazepine-8-
carboxylate

To a suspension of 2,4, 6-trichlorophenyl 5-acetyl-2,3,4,5-
tetrahydropyrido[3,2-b] [1,4]oxazepine-8-carboxylate (1.10 g) in
methanol (13.2 mL), a 5 mol/L sodium methoxide methanol solution
(1.06 mL) was added in a dropwise manner, followed by stirring at
40°C for 17.5 hours. To the resultant reaction solution, a 3 mol/L

hydrogen chloride aqueous solution was added under ice cooling,
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and the resultant was washed with dichloromethane. The resultant
organic layer was extracted with a 1 mol/L hydrogen chloride
aqueous solution, and the extracted aqueous layers were combined.
To the resultant aqueous layers, a 2 mol/L sodium hydroxide
aqueous solution was added to adjust pH to 10 to 12, followed by
extraction with dichloromethane. The thus extracted organic layers
were combined, and dried over anhydrous sodium sulfate. The
resultant was concentrated under reduced pressure to obtain the
title compound (446 mg) .

lH NMR (400 MHz, CDCls) & 2.06-2.15 (2H, m), 3.48-3.55 (2H, m),
3.87 (3H, s), 4.22 (2H, t, J = 5.5 Hz), 5.16 (1H, brs), 7.67 (1lH,
d, J=1.8 Hz), 8.43 (1H, 4, J = 1.8 Hz).

LRMS (ESI*) 209 [M+H]*.

[0577]

<Reference Example 39-1>

[0578]

[Formula 140]

O
N’/\\v/()\\
H
Br F
[0579]
4-Bromo—-2-fluoro—-N- (2-methoxyethyl)benzamide
To a solution of 4-bromo-2-fluorobenzoic acid (500 mg) in N, N-
dimethylformamide (22.9 mL), 2-methoxyethane-l-amine (236 UL),
diisopropylethylamine (1.94 mL), and 1-
[bis (dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]lpyridinium
3-oxide hexafluorophosphate (1.04 g) were added, followed by
stirring at room temperature for 6 hours. The resultant reaction
solution was concentrated under reduced pressure and purified by
silica gel column chromatography (ethyl acetate:hexane = 20:80 to

100:0) to obtain the title compound (599 mg).
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lH NMR (400 MHz, CDCls) & 3.40 (3H, s), 3.57 (2H, t, J = 5.1 Hz),
3.63-3.70 (2H, m), 6.99 (1H, br s), 7.32 (1H, dd, J = 10.9, 1.8
Hz), 7.41 (1H, dd, J = 8.5, 1.8 Hz), 7.98 (l1H, t, J = 8.2 Hz).
LRMS (ESI*) 276 [M+H]*.

[0580]

Compounds of the following Reference Examples 39-2 to 39-5

were obtained in the same manner as in Reference Example 39-1 by

using corresponding starting materials and reactants.

Their

structures and spectrum data are shown in the following tables.

[0581]
[Table 44]
Reference Chemical Structural Spectrum Data
Example No. Formula
'H NMR (400 MHz, CDCl3) & 3.23-3.39 (1H, m), 3.74-3.81 (
o 2H, m), 448 (2H, t, ] = 6.1 Hz), 484 (2H, dd, J = 7.6, 6.4
39-2 /©\)LH/Y\0 Hz), 6.85 (1H, br s), 7.33 (1H, dd, J = 10.9, 1.8 Hz), 7.43 (
Br F 1H, dd, J = 8.5, 1.8 Hz), 7.98 (1H, t, J = 8.5 Hz).
LRMS (ESI*) 288 [M+H]".
o 'H NMR (400 MHz, CDCl3) & 4.61 (2H, t, J = 6.7 Hz), 5.0
/C/O 2 2H, t, J = 7.3 Hz), 5.19-5.30 (1H, m), 7.14 (1H, br s), 7.
39-3 H 37 (1H, dd, J = 11.5, 1.8 Hz), 744 (1H, dd, J = 85, 1.8 H
, 797 (1H, t, J = 8.5 Ha).
Br F 2h 197 N
LRMS (ESI) 274 [M+H]".
'H NMR (400 MHz, CDCl3) & 3.01 (3H, d, J = 4.8 Hz), 7.5
39-4 5-7.80 (2H, m), 8.41-8.46 (1H, m).
LRMS (ESI*) 233 [M+H]".
[0582]
[Table 45]
Reference Chemical Structural Spectrum Data
Example No. Formula
0 'H NMR (CDCl3, 400 MHz) & 2.40 (3H, s), 2.99 (3H, d, J
39.5 N~ = 4.8 Hz), 5.62-5.85 (1H, m), 7.07 (1H, d, J = 8.5 Hz), 7.5
H 4 (1H, dd, J = 7.9, 1.2 Hz), 7.58-7.63 (1H, m).
I LRMS (ESI*) 276 [M+H]*.
[0583]

<Reference Example 40-1>




[0584]

[Formula 141]

N
P
Cl

[0585]

N

(@)
o
Br
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Ethyl 2-(Bromomethyl)-6-chloronicotinate

To a solution of ethyl 6-chloro-2-methylnicotinate
carbon tetrachloride

azobisisobutyronitrile

(5 mL),

(4.2 mqg)

N-bromosuccinimide

(500 mg)

(490 mg) and

were added at room temperature,

and the resultant reaction mixture was heated to reflux for 4

hours.

temperature and concentrated under reduced pressure.

The resultant reaction solution was cooled to room

The thus

obtained residue was purified by silica gel column chromatography

(hexane:ethyl acetate = 9:1) to obtain the title compound (713
mg) .

lH NMR (400 MHz, CDCls) O 1.44 (3H, t, J = 7.3 Hz), 4.44 (2H, g, J
= 7.3 Hz), 4.97 (2H, s), 7.36 (1H, 4, J = 8.6 Hz), 8.24 (1H, d, J
= 7.9 Hz).

LRMS (ESI*) 278 [M+tH]*.

[0586]

A compound of the following Reference Example 40-2 was

obtained in the same manner as in Reference Example 40-1 by using

corresponding starting material and reactant.

spectrum data are shown in the following table.

Its structure and

[0587]
[Table 46]
Reference Chemical Structural Spectrum Data
Example No. Formula
(0]
_ 'H NMR (400 MHz, CDCl3) 8 3.98 (3H, s), 4.86 (2H, s), 7.
40-2 NI N O 50 (1H, s), 8.94 (1H, s).
ol Z Br LRMS (ESI*) 264 [M+H]*.

in
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[0588]

<Reference Example 41-1>
[0589]

[Formula 142]

oA
Br

[0590]

5-Bromo-2- (2-ethoxyethyl)isoindolin—-1-one

To a solution of methyl 4-bromo-2- (bromomethyl) benzoate (500
mg) in tetrahydrofuran (8.1 mL), 2-ethoxyethane-l-amine (341 UL)
and diisopropylethylamine (827 UL) were added, followed by
stirring at room temperature for 21 hours. The resultant reaction
solution was concentrated under reduced pressure, and the thus
obtained residue was purified by silica gel column chromatography
(ethyl acetate:hexane = 20:80 to 80:20) to obtain the title
compound (431 mg) .
IH NMR (400 MHz, CDCls) & 1.19 (3H, t, J = 7.0 Hz), 3.49 (2H, gq, J
= 6.9 Hz), 3.66 (2H, t, J = 4.8 Hz), 3.78 (2H, t, J = 4.8 Hz),
4.53 (2H, s), 7.57-7.63 (2H, m), 7.71 (1H, d, J = 8.5 Hz).
LRMS (ESI*) 284 [M+H]*.
[0591]

Compounds of the following Reference Examples 41-2 to 41-15
were obtained in the same manner as in Reference Example 41-1 by
using corresponding starting materials and reactants. Their

structures and spectrum data are shown in the following tables.
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[0592]
[Table 47]
Reference Chemical Structural Spectrum Data
Example No. Formula
o) 'H NMR (400 MHz, CDCl3) & 3.35 (3H, s), 3.63 (2H, t, J =
o 4.8 Hz), 3.79 (2H, t, J = 4.8 Hz), 451 (2H, s), 7.57-7.62
41-2 N—/_ \ ) ( ) ( ) (
2H, m), 7.71 (1H, d, J = 9.1 Hz).
Br LRMS (ESI*) 270 [M+H]".
o 'H NMR (400 MHz, CDCl3) & 3.32-3.42 (1H, m), 3.94 (2H,
0 d, J = 7.3 Hz), 435 (2H, s), 456 (2H, t, ] = 6.4 Hz), 4.84
41-3 /@dN (2H, dd, J = 7.9, 6.7 Hz), 7.59-7.64 (2H, m), 7.71 (1H, dd,
J =70, 2.1 Hz).
Br )
LRMS (ESI*) 282 [M+H]".
o) 'H NMR (400 MHz, CDCl3) & 4.69 (2H, s), 4.86 (2H, t, J =
6.7 Hz), 5.00 (2H, t, J = 7.3 Hz), 5.59-5.69 (1H, m), 7.61-7
41-4 N 0
65 (1H, m), 7.68-7.73 (2H, m).
Br LRMS (ESI*) 268 [M+HJ*.
o) 'H NMR (400 MHz, CDCl3) & 3.35 (3H, s), 3.63 (2H, t, J =
(0} 4.8 Hz), 3.79 (2H, t, J = 5.1 Hz), 458 (2H, s), 7.45 (1H, s
41-5 NZ | N_/— \ ) ( ) ( ) (
~ ), 8.86 (1H, s).
cl LRMS (ESI*) 227 [M+H]".
o 'H NMR (400 MHz, CDCl3) & 1.19 (3H, t, J = 7.0 Hz), 3.4
o} 9 (2H, q, ] = 6.9 Hz), 3.66 (2H, t, J = 4.8 Hz), 3.79 (2H, t,
41-6 N7 ] N_/— ) (2H, q ) ( ) (
PP J = 5.1 Hz), 460 (2H, s), 7.46 (1H, s), 8.86 (1H, s).
LRMS (ESI) 241 [M+H]".
o) 'H NMR (400 MHz, CDCl3) & 4.75 (2H, s), 4.84 (2H, t, J =
NZ 6.7 Hz), 5.01 (2H, t, J = 7.6 Hz), 5.58-5.67 (1H, m), 7.55 (
41-7 | N 0
~ 1H, d, J = 1.2 Hz), 8.87 (1H, s).
ci LRMS (ESI*) 225 [M+H]".
9 'H NMR (400 MHz, CDCl3) & 3.23 (3H, s), 443 (2H, s), 7.
41-8 | N— 43 (1H, d, T = 7.9 Hz), 8.05 (IH, d, J = 7.9 Hz).

LRMS (ESI*) 183 [M+H]".
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[0593]
[Table 48]
Reference Chemical Structural Spectrum Data
Example No. Formula
? 'H NMR (400 MHz, CDClz) 8 3.20 (3H, s), 442 (2H, s), 7.
41-9 N~ I ~N— 46 (1H, s), 8.85 (1H, s).
X

LRMS (ESI*) 183 [M+H]*.




- 253 -

[0594]
[Table 49]
Reference Chemical Structural Spectrum Data
Example No. Formula
'H NMR (400 MHz, CDCl3) § 3.79 (3H, s), 3.84 (3H, s), 4.
o 26 (2H, s), 473 (2H, s), 6.44 (1H, dd, T = 8.6, 2.4 Hz), 6.4
41-10 0 7 (1H, d, J = 24 Hz), 7.20 (1H, d, J = 7.9 Hz), 7.53 (1H,
/@:«/N 5 d, J =12 Hz), 758 (IH, dd, J = 7.9, 1.2 Hz), 7.71 (1H, d,
Br / J = 8.6 Hz).
LRMS (FD*) 361 [M]"*.
0 0 'H NMR (400 MHz, CDCl3) & 3.29-3.43 (1H, m), 3.95 (2H,
41-11 NZ AP d, J = 73 Hz), 441 (2H, s), 454 QH, t, J = 6.4 Hz), 481
“ | N -4.88 (2H, m), 7.46 (1H, s), 8.86 (1H, s).
Cl LRMS (ESI*) 239 [M+H]".
o 'H NMR (400 MHz, CDCl3) § 1.27 3H, t, J = 7.3 Hz), 3.6
7 (2H, q, J = 7.3 Hz), 437 (2H, s), 7.58-7.63 (2H, m), 7.70
4112 " (2H, q 7) (2H, 5) (2H, m)
(1H, d, J = 7.9 Hz)
Br LRMS (ESI*) 240 [M+H]*.
/o) 'H NMR (400 MHz, CDCl;) 5 096 GH, t, T = 7.6 Hz), 1.63-1.76 (2H,
, 357 QH, t, J = 7.3 Hz), 436 (2H, s), 7.58-7.62 (2H, m), 7.69-7.73 (1
41-13 N—/_ m) (2H, ¢, ) (2H, s). (2H, m). (
H, m).
Br LRMS (ESI) 254 [M+H".
o 'H NMR (400 MHz, CDC) & 096 (3H, t, J = 7.6 Hz), 1.32-143 (H,
41-14 4/_/ m), 1.60-1.69 (2H, m), 361 (H, t, J = 7.3 Hz), 435 (2H, s), 7.56-7.63 2
N H, m), 767-773 (1H, m).
Br LRMS (ESF) 268 [M+H".
o 'H NMR (400 MHz, CDCl) & 0.80-098 (4H, m), 2.87-295 (1H, m), 4
41-15 /@d,\, <] | 30@H. 9, 756763 QH, m), 766773 (IH, m)
Br LRMS (ESF) 252 [M+HJ".
[0595]

<Reference Example 42-1>

[0596]

[Formula 143]
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Brl\NOK
W
/NO
[0597]

tert-Butyl 3-Bromo-5,6,7,8-tetrahydro-9H-pyrido[2,3-blazepine-
9-carboxylate

To a solution of tert-butyl 5,6,7,8-tetrahydro-9H-pyrido[2, 3-
blazepine-9-carboxylate (749 mg) in acetonitrile (6 mL), N-
bromosuccinimide (644 mg) was added at room temperature. The
resultant reaction solution was stirred at 40°C for 3 hours, and
subsequently at 80°C for 8 hours. The resultant reaction solution
was concentrated under reduced pressure. The thus obtained residue
was purified by silica gel column chromatography (hexane:ethyl
acetate = 3:1) to obtain the title compound (534 mg).
lH NMR (400 MHz, CDCls3) & 1.43 (9H, s), 1.62-1.76 (2H, m), 1.79-
1.89 (2H, m), 2.65-2.74 (2H, m), 3.11-4.03 (2H, m), 7.69 (lH, d, J
= 2.4 Hz), 8.39 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 327 [M+tH]*.
[0598]
<Reference Example 43-1>
[0599]

[Formula 144]

Br I\N
Z~NH
,)=°
o
[0600]

7-Bromo-1, 5-dihydropyrido[2,3-e] [1,4]oxazepin-2 (3H)-one

To a solution of ethyl 2-hydroxyacetate (5.50 mL) in N, N-
dimethylformamide (200 mL), sodium hydride (60% oil suspension,
2.30 g) was added at 0°C. The resultant reaction solution was
stirred at 0°C for 0.5 hours, and 5-bromo-3- (bromomethyl)pyridine-

2—amine hydrochloride (10.0 g) was added thereto over 10 minutes,
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followed by stirring at 0°C for 0.5 hours, and subsequently at room
temperature for 3 hours. Water was added to the resultant reaction
solution. The thus precipitated solid was collected by filtration
to obtain the title compound (2.06 g).
lH NMR (400 MHz, DMSO-dg) O 4.51 (2H, s), 4.74 (2H, s), 7.90 (1H,
d, J=1.2 Hz), 8.34 (1H, 4, J = 2.4 Hz), 10.56 (1H, s).
LRMS (ESI*) 243 [M+H]*.
[0601]
<Reference Example 44-1>
[0602]

[Formula 145]
OS I ke
2
N~ ©O

[0603]

tert-Butyl 7-(Cyclohexylthio)-2,3-dihydro-4H-pyrido[3,2-
b][1l,4]oxazine—-4-carboxylate

To a solution of tert-butyl 7-bromo-2,3-dihydro-4H-pyridol[3, 2-
b][1l,4]oxazine-4-carboxylate (765 mg) in 1,4-dioxane (24 mL),
cyclohexanethiol (0.36 mL), tris(dibenzylideneacetone) dipalladium
(0) (111 mg), 4,5-bis(diphenylphosphino)-9, 9-dimethylxanthene
(Xantphos) (140 mg) and diisopropylethylamine (0.85 mL) were added
at room temperature, followed by stirring at 90°C for 5 hours. The
resultant reaction solution was cooled to room temperature, and
then concentrated under reduced pressure. The thus obtained
residue was purified by silica gel column chromatography
(hexane:ethyl acetate = 5:1) to obtain the title compound (984
mg) .
H NMR (400 MHz, CDCl;) & 1.16-1.40 (6H, m), 1.55 (9H, s), 1.70-
1.81 (2H, m), 1.91-2.00 (2H, m), 2.92-3.03 (1H, m), 3.92 (2H, t, J
= 4.6 Hz), 4.24 (2H, t, J = 4.6 Hz), 7.24 (1H, d, J = 2.4 Hz),
8.11 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 351 [M+H]*.
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[0604]

A compound of the following Reference Example 44-2 was
obtained in the same manner as in Reference Example 44-1 by using
corresponding starting material and reactant. Its structure and
spectrum data are shown in the following table.

[0605]
[Table 50]

Reference Chemical Structural Spectrum Data
Example No. Formula

'H NMR (400 MHz, CDCl3) & 1.15-1.40 (6H, m), 1.54 (9H,
O/S\% 0o J< s), 1.71-1.80 (2H, m), 1.88-1.99 (4H, m), 2.74 (2H, t, J = 6.
44-2 = NJ\O 7 Hz), 2.88-2.98 (1H, m), 3.77 (2H, t, J = 6.1 Hz), 7.44-7.47
(1H, m), 8.37 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 349 [M+H]*.

[0606]
<Reference Example 45-1>
[0607]

[Formula 146]

[0608]
7-(Cyclohexylthio)-3,4-dihydro-2H-pyrido[3,2-b] [1,4]oxazine
A mixture of tert-butyl 7-(cyclohexylthio)-2,3-dihydro-4H-
pyrido[3,2-b][1,4]oxazine-4-carboxylate (300 mg) and a 4 mol/L
solution (2.0 mL) of hydrogen chloride in 1,4-dioxane was stirred
at room temperature for 3 hours. The resultant reaction solution
was concentrated under reduced pressure, and the thus obtained
residue was purified by silica gel column chromatography
(hexane:ethyl acetate = 1:1) to obtain the title compound (219
mg) .
lH NMR (400 MHz, CDCls) & 1.13-1.36 (6H, m), 1.70-1.81 (2H, m),
1.86-1.96 (2H, m), 2.74-2.84 (1H, m), 3.54-3.59 (2H, m), 4.22 (2H,
t, J =4.3 Hz), 4.92 (l1H, br s), 7.10 (1H, 4, J = 1.8 Hz), 7.77
(lH, d, J = 1.8 Hz).

LRMS (ESI*) 251 [M+H]*.
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[0609]

A compound of the following Reference Example 45-2 was
obtained in the same manner as in Reference Example 45-1 by using
corresponding starting material and reactant. Its structure and
spectrum data are shown in the following table.

[0610]
[Table 51]

Reference Chemical Structural Spectrum Data
Example No. Formula

s “ 'H NMR (400 MHz, CDCl3) § 1.10-1.34 (6H, m), 1.69-1.80 (
O/ | N 2H, m), 1.86-1.98 (4H, m), 2.72 (3H, t, J = 6.4 Hz), 3.39-3.

45-2 = NH 46 (2H, m), 491 (1H, s), 7.25 (1H, d, J = 1.2 Hz), 7.95 (1

H, d, J = 1.8 Ha).

LRMS (ESI*) 249 [M+H]*.

[0611]
<Reference Example 46-1>
[0612]

[Formula 147]

[0613]

Cyclohexyl (3,4-Dihydro-2H-pyrido[3,2-b][1l,4]loxazin-7—
yl)methanone

To a solution of 7-bromo-3,4-dihydro-2H-pyrido[3,2-
b][1l,4]oxazine (2.15 g) in tetrahydrofuran (20 mL), n-butyllithium
(2.6 mol/L tetrahydrofuran solution, 10.0 mL) was added at -78°C in
a dropwise manner over 30 minutes, followed by stirring for 1
hour. To the resultant solution, N-ethoxy-N-
methylcyclohexanecarboxamide (4.50 g) was added at -78°C over 10
minutes. The resultant reaction solution was slowly heated to 0°C,
followed by stirring at 0°C for 0.5 hours. To the reaction
solution, water and a 6 mol/L hydrogen chloride aqueous solution
were added to adjust pH to 4. The resultant was extracted with

ethyl acetate and dried over anhydrous sodium sulfate. The
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resultant reaction solution was concentrated under reduced
pressure, and the thus obtained residue was purified by silica gel
column chromatography (hexane:ethyl acetate = 1:1) to obtain the
title compound (1.41 g).

lH NMR (400 MHz, CDCls) & 1.19-1.31 (1H, m), 1.31-1.43 (2H, m),
1.44-1.56 (2H, m), 1.68-1.77 (1H, m), 1.79-1.89 (4H, m), 3.05-3.15
(1H, m), 3.59-3.66 (2H, m), 4.22 (2H, t, J = 4.6 Hz), 5.43 (1H, br

s), 7.52 (1H, 4, J = 1.8 Hz), 8.34 (1H, d, J 1.8 Hz).
LRMS (ESI*) 247 [M+H]*.
[0614]
A compound of the following Reference Example 46-2 was
obtained in the same manner as in Reference Example 46-1 by using

corresponding starting material and reactant. Its structure and

spectrum data are shown in the following table.

[0615]
[Table 52]
Reference Chemical Structural Spectrum Data
Example No. Formula
o 'H NMR (400 MHz, CDCl3) § 1.75-2.00 (6H, m), 2.14-2.28 (
XN 2H, m), 3.13-3.25 (1H, m), 3.60-3.69 (2H, m), 423 (H, t, J
46-2 F | _ = 4.9 Hz), 549 (1H, s), 7.50 (1H, d, J = 1.2 Hz), 8.32 (1H,
F NH | g 5= 18 Ho.
O\) LRMS (ESI*) 283 [M+HJ".
[0616]

<Reference Example 47-1>
[0617]

[Formula 148]

F~ 7 NH
HCI

[0618]

(S)—-3—-(Fluoromethyl)piperidine Hydrochloride

To a solution of tert-butyl (S)-3-(hydroxymethyl)piperidine-1-
carboxylate (3.23 g) in dichloromethane (30 mL), triethylamine
(4.20 mL) and ethanesulfonyl chloride (2.14 mlL) were added under

ice cooling. The resultant reaction solution was slowly heated to
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room temperature over 3 hours. The resultant reaction solution was
diluted with chloroform, washed successively with a 10% citric
acid aqueous solution, a saturated sodium bicarbonate aqueous
solution and saturated saline, and then dried over anhydrous
sodium sulfate. The resultant reaction solution was concentrated
under reduced pressure, and the thus obtained residue was purified
by silica gel column chromatography (hexane:ethyl acetate = 1:1)
to obtain tert-butyl (S)-3-(((ethylsulfonyl)oxy)methyl)piperidine-
l-carboxylate (5.95 qg).

lH NMR (400 MHz, CDCls3) 6 1.23-1.36 (1H, m), 1.44 (3H, t, J = 7.3
Hz), 1.46 (9H, s), 1.48-1.54 (1H, m), 1.63-1.71 (1H, m), 1.78-1.87
(l1H, m), 1.89-2.01 (1H, m), 2.64-2.84 (1H, m), 2.84-2.93 (1H, m),
3.15 (2, g, J = 7.3 Hz), 3.79-3.89 (1H, m), 3.90-4.03 (1H, m),
4.03-4.15 (2H, m).

LRMS (ESI*) 308 [M+H]*.

[0619]

A mixture of tert-butyl (S)-3-
(((ethylsulfonyl)oxy)methyl)piperidine-l-carboxylate (1.50 g) and
tetrabutylammonium fluoride (1 mol/L tetrahydrofuran solution,
26.0 mL) was stirred at 80°C for 12 hours. The resultant reaction
solution was diluted with chloroform, washed successively with a
10% citric acid aqueous solution and saturated saline, and then
dried over anhydrous sodium sulfate. The resultant reaction
solution was concentrated under reduced pressure, and the thus
obtained residue was purified by silica gel column chromatography
(hexane:ethyl acetate = 3:1) to obtain tert-butyl (S)-3-
(fluoromethyl)piperidine-l-carboxylate (914 mg).
lH NMR (400 MHz, CDCls3) & 1.22-1.35 (1H, m), 1.41-1.54 (10H, m),
1.61-1.71 (1H, m), 1.74-1.82 (1H, m), 1.83-1.96 (1H, m), 2.60-2.88
(2H, m), 3.85-4.14 (2H, m), 4.20-4.29 (1H, m), 4.31-4.41 (1H, m).

LRMS (ESI*) 218 [M+H]*.
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[0620]

A mixture of tert-butyl (S)-3-(fluoromethyl)piperidine-1-
carboxylate (903 mg) and 4 mol/L solution (11.0 mL) of hydrogen
chloride in 1,4-dioxane was stirred at room temperature for 12
hours. The resultant reaction solution was concentrated under
reduced pressure to obtain the title compound (655 mg).
lH NMR (400 MHz, DMSO-dg) & 1.20-1.35 (1H, m), 1.61-1.84 (3H, m),
2.06-2.25 (1H, m), 2.61-2.81 (2H, m), 3.16-3.29 (2H, m), 4.25-4.50
(2H, m), 8.92-9.23 (2H, m).

LRMS (ESI*) 118 [M+H]*.
[0621]

A compound of the following Reference Example 47-2 was
obtained in the same manner as in Reference Example 47-1 by using
corresponding starting material and reactant. Its structure and
spectrum data are shown in the following table.

[0622]
[Table 53]

Reference Chemical Structural Spectrum Data
Example No. Formula

'H NMR (400 MHz, DMSO-d¢) & 1.20-1.35 (1H, m), 1.61-1.
470 F’\OH 84 (3H, m), 2.07-2.24 (1H, m), 2.61-2.81 (2H, m), 3.15-3.29
HClI (2H, m), 4.24-450 (2H, m), 8.92-9.27 (2H, m).

LRMS (ESI*) 118 [M+H]*.

[0623]
<Reference Example 48-1>
[0624]

[Formula 149]

F
F)/"'O\IH
HCI
[0625]
(S)-3-(Difluoromethyl)piperidine Hydrochloride
tert-Butyl (S)-3-(hydroxymethyl)piperidine-l-caboxylate (3.23
g) was dissolved in dichloromethane (125 mL). To the resultant,

Dess—-Martin periodinane (DMP) (7.00 g) was added, followed by
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stirring at room temperature for 1.5 hours. To the resultant
reaction solution, a 10% sodium thiosulfate aqueous solution (125
mL) and a saturated sodium bicarbonate agqueous solution (125 mL)
were added, and the resultant was stirred for 30 minutes, followed
by extraction with dichloromethane. The resultant organic layers
were combined, washed with a saturated sodium bicarbonate aqueous
solution and saturated saline, and dried over anhydrous sodium
sulfate. The solvent was distilled off to obtain tert-butyl (S)-3-
formylpiperidine-l-carboxylate (2.91 g).

H NMR (400 MHz, CDCls3) & 1.37-1.55 (10H, m), 1.63-1.76 (2H, m),
1.90-2.02 (1H, m), 2.36-2.50 (1H, m), 3.03-3.15 (1H, m), 3.32 (1lH,
dd, J = 13.6, 8.2 Hz), 3.56-3.72 (1H, m), 3.92 (1H, br s), 9.70
(1H, s).

[0626]

A reaction vessel was charged with dichloromethane (53.5 mL),
and diethylaminosulfur trifluoride (DAST) (4.00 mL) was added
dropwise thereto at -20°C. Subsequently, a solution of tert-butyl
(S) —-3—- (hydroxymethyl)piperidine-l-carboxylate (2.67 g) in
dichloromethane (9.00 mL) was added thereto, followed by stirring
for 5 hours. The resultant reaction solution was added to an ice
cooled saturated sodium bicarbonate aqueous solution, and
extracted with dichloromethane. The resultant organic layers were
combined, washed with a saturated sodium bicarbonate aqueous
solution and saturated saline, and dried over anhydrous sodium
sulfate. The resultant reaction solution was concentrated under
reduced pressure, and the thus obtained residue was purified by
silica gel column chromatography (ethyl acetate:hexane = 10:90 to
50:50) to obtain tert-butyl (S)-3-(difluoromethyl)piperidine-1-
carboxylate (1.27 g).

H NMR (400 MHz, CDCls3) & 1.35-1.52 (11H, m), 1.68-1.77 (1H, m),
1.82-2.08 (2H, m), 2.56-3.10 (2H, m), 3.72-4.37 (2H, m), 5.64 (1lH,
td, J = 56.2, 4.6 Hz).

LRMS (ESI*) 236 [M+H]*.
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[0627]

To a solution of tert-butyl (S)-3-(difluoromethyl)piperidine-
l-carboxylate (1.26 g) in 1,4-dioxane (26.8 mL), a 4 mol/L
solution (26.8 mL) of hydrogen chloride in 1,4-dioxane was added,
followed by stirring at room temperature for 4 hours. The
resultant reaction solution was subjected to distillation under
reduced pressure to obtain the title compound (919 mg).
lH NMR (400 MHz, CDCls) & 1.29-1.45 (1H, m), 1.53-1.71 (1H, m),
1.75-1.88 (2H, m), 2.17-2.39 (1H, m), 2.72-2.86 (2H, m), 3.15-3.45
(2H, m), 6.03 (1H, td, J = 55.7, 4.2 Hz), 8.74 (2H, s).

LRMS (ESI*) 136 [M+tH]*.
[0628]

A compound of the following Reference Example 48-2 was
obtained in the same manner as in Reference Example 48-1 by using
corresponding starting material and reactant. Its structure and
spectrum data are shown in the following table.

[0629]
[Table 54]

Reference Chemical Structural Spectrum Data
Example No. Formula

'H NMR (DMSO, 400 MHz) & 1.30-1.45 (1H, m), 1.60-1.75
F

(1H, m), 1.77-1.88 (2H, m), 2.22-2.44 (1H, m), 2.70-2.86 (2H
48-2 F/KO\JH , m), 3.18-3.31 (2H, m), 6.05 (1H, td, J = 56.0, 4.0 Hz), 9.1
HCI 2 (2H, br s).
LRMS (ESI*) 136 [M+H]*.
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[0630]

<Reference Example 49-1>
[0631]

[Formula 150]

Q
/
/—<E }O
N
Y
Cl N/
[0632]

6-Chloro-2-(2,4-dimethoxybenzyl) -1, 2-dihydro-3H-pyrrolo[3, 4-
clpyridin-3-one

To a solution of methyl 6-chloro-4-methylnicotinate (1.86 q)
in carbon tetrachloride (74 mL), N-bromosuccinimide (NBS) (2.14 qg)
and benzoyl peroxide (129 mg) were added at room temperature,
followed by stirring at 85°C for 6 hours. The resultant reaction
solution was concentrated under reduced pressure, and the thus
obtained residue was purified by silica gel column chromatography
(ethyl acetate:hexane = 0:100 to 20:80) to obtain a mixture
containing methyl 4- (bromomethyl)-6-chloronicotinate (582 mg).

To a solution, in methanol (20 mL), of the mixture (580 mg)
containing methyl 4- (bromomethyl)-6-chloronicotinate,
diisopropylethylamine (701 MWL) and (2,4-
dimethoxyphenyl)methanamine (310 UL) were successively added at
room temperature. After stirring at room temperature for 7.5
hours, the resultant reaction solution was concentrated under
reduced pressure, and the thus obtained residue was purified by
silica gel column chromatography (ethyl acetate:hexane = 10:90 to
80:20) to obtain the title compound (378 mg).
lH NMR (400 MHz, CDCl;) & 3.80 (3H, s), 3.84 (3H, s), 4.31 (2H, s),
4.73 (2H, s), 6.43-6.49 (2H, m), 7.23 (1H, d, J = 7.9 Hz), 7.38
(1H, s), 8.85 (1H, s).

LRMS (ESI*) 319 [M+H]*.
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[0633]

<Reference Example 50-1>
[0634]

[Formula 151]

[0635]

1-(7-Bromo—-1-methyl-2, 3-dihydropyrido[2,3-blpyrazin-4 (1H) -
yl)ethan-1-one

To a solution of 7-bromo-3,4-dihydropyrido[2,3-blpyrazin-
2 (1H) —-one (228 mg) in N,N-dimethylformamide (5.0 mL), sodium
hydride (22 mg) was added at room temperature. After stirring at
room temperature for 3 hours, methyl iodide (31 ML) was added
thereto. After stirring at room temperature for 2 hours, N,N-
dimethylformamide (15.0 mL) was added thereto. After stirring at
room temperature for 17.5 hours, sodium hydride (22 mg) was added
thereto. After stirring at room temperature for 20 minutes, methyl
iodide (31 ML) was added thereto. After stirring at room
temperature for 7.5 hours, a saturated ammonium chloride aqueous
solution was added to the resultant reaction solution, the
resultant was extracted with ethyl acetate, and the resultant
organic layers were combined, washed with saturate saline, and
dried over anhydrous sodium sulfate. The resultant reaction
solution was concentrated under reduced pressure to obtain a
mixture containing 7-bromo-l-methyl-3,4-dihydropyrido[2, 3-
blpyrazin—-2 (1H)-one (174 mg).

To a solution, in tetrahydrofuran (7.2 mL), of the mixture
(174 mg) containing 7-bromo-l-methyl-3,4-dihydropyrido[2, 3-
blpyrazin-2 (1H) -one, a borane-dimethylsulfide complex (720 UL) was
added at room temperature. After stirring at room temperature for
22.5 hours, the resultant was stirred for 5 hours under heating to

reflux. After adding methanol, the resultant reaction solution was
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concentrated under reduced pressure to obtain a mixture containing

7-bromo-1-methyl-1,2,3,4-tetrahydropyrido[2,3-b]lpyrazine (173 mg) .
To the mixture (173 mg) containing 7-bromo-l-methyl-1,2,3,4-

tetrahydropyrido[2, 3-b]pyrazine, pyridine (1 mL) and acetic

anhydride (1 mL) were added. After stirring at room temperature

for 2.5 hours, the resultant reaction solution was concentrated

under reduced pressure, and the thus obtained residue was purified

by silica gel column chromatography (ethyl acetate:hexane = 10:90

to 100:0) to obtain the title compound (43.0 mg).

H NMR (400 MHz, CDCls) & 2.43 (3H, s), 2.96 (3H, s), 3.36 (2H, t,

J = 5.2 Hz), 3.98 (2, t, J = 5.2 Hz), 6.97 (1H, d, J = 1.8 Hz),

7.71 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 270 [M+H]*.

[0636]

<Reference Example 51-1>

[0637]

[Formula 152]

0
~o N
7 NH
N
[0638]

Ethyl 1-Methyl-1,2,3,4-tetrahydropyrido[2,3-blpyrazine-7-
carboxylate

To a solution of 1-(7-bromo-l-methyl-2,3-dihydropyrido[2,3-
blpyrazin—-4 (1H) -yl)ethan-1-one (115 mg) in ethanol (4.3 mL),
diisopropylethylamine (289 UL) and [1,1-
bis (diphenylphosphino) ferrocene]palladium (II) dichloride
dichloromethane adduct (34.7 mg) were added. The resultant mixture
was stirred under carbon monoxide atmosphere at 85°C for 9 hours.
The resultant reaction solution was concentrated under reduced
pressure, and the thus obtained residue was purified by silica gel
column chromatography (ethyl acetate:hexane = 5:95 to 100:0) to

obtain the title compound (68.0 mg).
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lH NMR (400 MHz, CDCls) & 1.37 (3H, t, J = 7.0 Hz), 2.89 (3H, s),
3.19-3.23 (2H, m), 3.62-3.67 (2H, m), 4.33 (2H, gq, J = 7.1 Hz),
5.22 (1H, s), 7.15 (1H, d, J = 1.2 Hz), 8.18 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 222 [M+H]".

[0639]

<Reference Example 52-1>

[0640]

[Formula 153]

BN Oi<
7 N/KO
A

Os N

I
7
[0641]

Di-tert-butyl 7-Bromo-2,3-dihydropyrido[2,3-b]lpyrazine-1,4-
dicarboxylate
To a solution of 7-bromo-3,4-dihydropyrido[2,3-blpyrazin-

2 (1H) -one (3.08 g) in tetrahydrofuran (135 mL), borane-
dimethylsulfide complex (3.8 mL) was added at room temperature.
After stirring under heating to reflux for 2 hours, ethanol (20
mL) and a 1 mol/L sodium hydroxide aqueous solution (80 mL) were
added to the resultant reaction solution. After stirring at 85°C
for 2 hours, the resultant was filtered through celite. The thus
obtained filtrate was extracted with ethyl acetate, and the
resultant organic layers were combined and dried over anhydrous
sodium sulfate. The resultant reaction solution was concentrated
under reduced pressure, and to a solution of the thus obtained
residue in dichloromethane (100 mL), di-tert-butyl dicarbonate
(5.89 g) and N,N-dimethyl-4-aminopyridine (82.5 mg) were added at
room temperature. After stirring at room temperature for 14.5
hours, the resultant reaction solution was concentrated under
reduced pressure, and the thus obtained residue was purified by
silica gel column chromatography (ethyl acetate:hexane = 0:100 to

50:50) to obtain the title compound (2.69 g).
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H NMR (400 MHz, CDCls3) & 1.53 (9H, s), 1.55 (9H, s), 3.76-3.87
(4H, m), 8.18 (1H, 4, J = 1.8 Hz), 8.41-8.56 (1lH, m).
LRMS (ESI*) 414 [M+H]*.
[0642]
<Reference Example 53-1>
[0643]

[Formula 154]

[0644]
7-Todo-5-methoxy-2-methyl-[1,2,4]triazolo[4,3-alpyridin-3(2H) -
one

To a solution of 2-fluoro-4-iodo-6-methoxypyridine (228 mg) in
ethanol (2.3 mL), hydrazine monohydrate (456 UL) was added at room
temperature. After stirring at 50°C for 8 hours, a solid
precipitated by adding ice water to the resultant reaction mixture
was collected by filtration to obtain a mixture containing 2-
hydrazinyl-4-iodo-6-methoxypyridine (111 mg).

To a solution, in acetonitrile (2.5 mL), of the mixture (111
mg) containing 2-hydrazinyl-4-iodo-6-methoxypyridine, 1,1'-
carbonyldiimidazole (81.2 mg) was added. After stirring at room
temperature for 2.6 days, a solid precipitated by adding ice water
to the resultant reaction mixture was collected by filtration to
obtain a mixture containing 7-iodo-5-methoxy-[1,2,4]triazolo[4, 3~
blpyridin-3 (2H) -one (93.3 mg) .

To a solution, in N,N-dimethylformamide (1.2 mL), of the
mixture (93.3 mg) containing 7-iodo-5-methoxy-[1,2,4]triazolo[4, 3~
alpyridin-3 (2H) —one, potassium carbonate (88.5 mg) and methyl
iodide (40 ML) were added at room temperature. After stirring at
room temperature for 1 hour, N,N-dimethylformamide (1.2 mL) was
added to the resultant reaction solution. After stirring at room
temperature for 17 hours, tetrahydrofuran (1.0 mL) was added to

the resultant reaction solution, followed by stirring under
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heating to reflux for 40 minutes. A solid precipitated by adding

ice water to the resultant reaction solution was collected by
filtration to obtain the title compound (70.9 mg).
lH NMR (400 MHz, DMSO-dg) & 3.37 (3H, s), 3.89 (3H, s), 5.99 (1H,
s), 7.19 (1H, s).
LRMS (ESI*) 306 [M+H]*.
[0645]
<Reference Example 54-1>
[0646]
[Formula 155]
N-NH
1N Ny
=/
[0647]
5-(1H-Imidazole-1-yl)-7-iodo-[1,2,4]triazolo[4,3-alpyridin-
3(2H) —one
To a solution of 2-fluoro-6-hydrazinyl-4-iodopyridine (225 mg)
in acetonitrile (4.5 mL), 1,1'-carbonyldiimidazole (174 mg) was
added. After stirring at room temperature for 1.6 days, a solid
precipitated by adding ice water to the resultant reaction
solution was collected by filtration to obtain the title compound
(141 mg) .
IH NMR (400 MHz, DMSO-dg) & 6.76 (1H, d, J = 1.2 Hz), 6.98 (1H, t,
J=1.2 Hz), 7.48 (1H, t, J = 1.5 Hz), 7.80 (l1H, 4, J = 1.8 Hz),
7.93 (1H, 4, J = 1.2 Hz), 12.51 (1lH, s).
LRMS (ESI*) 328 [M+H]*.
[0648]
<Example 1-1>
[0649]

[Formula 156]

OJK@\N /©/C02Me
oS
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[0650]

Methyl 4-(6-Methoxy-7- (piperidine-l-carbonyl)-2,3-dihydro-4H-
benzo[b] [1l,4]oxazin-4-yl)benzoate

To a solution of (6-methoxy-3,4-dihydro-2H-
benzo[b] [1l,4]oxazin-7-yl) (piperidin-1-yl)methanone (62.0 mg) in
toluene (1.2 mL), methyl 4-iodobenzoate (89.0 mg),
tris(dibenzylideneacetone)dipalladium (0) (11.0 mg), 4,5-
bis (diphenylphosphino) -9, 9-dimethylxanthene (Xantphos) (13.0 mg)
and sodium tert-butoxide (43.1 mg) were added at room temperature,
followed by stirring under heating at 90°C for 3 hours. The
resultant reaction mixture was cooled to room temperature, an
insoluble matter was filtered off, and the resultant filtrate was
concentrated under reduced pressure. The thus obtained residue was
purified by silica gel column chromatography (hexane:ethyl acetate
= 1:1) to obtain the title compound (67.7 mg).
H NMR (400 MHz, CDCl;) & 1.40-1.70 (6H, m), 3.26 (2H, t, J = 5.5
Hz), 3.60-3.85 (4H, m), 3.61 (3H, s), 3.91 (3H, s), 4.20-4.30 (2H,
m), 6.63 (1H, s), 6.82 (1H, s), 7.27 (2H, 4, J = 9.1 Hz), 8.01
(2H, d, J = 9.1 Hz).
LRMS (ESI*) 411 [M+H]*.
[0651]

Compounds of the following Examples 1-2 to 1-270 were obtained
in the same manner as in Example 1-1 by using corresponding
starting materials and reactants. Their structures and spectrum

data are shown in the following tables.
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Example No.

Chemical Structural
Formula

Spectrum Data

1-2

[e]
oL

(o) N

I o

'H NMR (400 MHz, CDCl3) & 1.40-1.70 (6H, m), 3.18-3.38 (
2H, m), 3.65-3.77 (2H, m), 3.79 (2H, t, J = 4.8 Hz), 3.89 (3
H, s), 3.90 3H, s), 4.29-4.43 (2H, m), 6.66 (1H, d, J = 8.5

Hz), 6.88 (1H, d, J = 85 Hz), 7.24 (2H, d, J = 8.5 Hz), 8.0
0 (2H, d, J = 8.5 Hz).

LRMS (ESI*) 411 [M+HJ".

1-3

(o] Cl
O g
N
(o)

'H NMR (400 MHz, CDCl3) & 1.42-1.72 (6H, m), 3.20-3.33 (
2H, m), 3.62-3.81 (4H, m), 3.92 (3H, s), 4.24-4.36 (2H, m),
6.82 (1H, s), 7.06 (1H, s), 7.27 (2H, d, J = 8.6 Hz), 8.04 (2
H, d, ] = 8.6 Ho).

LRMS (ESI*) 415 [M+H]".

1-4

O‘:JI;\N @,cone
oS

'H NMR (400 MHz, CDCl3) § 1.40-1.75 (6H, m), 3.17-3.35 (
2H, m), 3.70-3.77 (2H, m), 3.77-3.82 (2H, m), 3.91 (3H, s),
4.34-449 (2H, m), 6.69 (1H, d, J = 8.6 Hz), 7.01 (1H, d, J
= 8.6 Hz), 7.23 (2H, d, J = 8.6 Hz), 8.01 (2H, d, J = 8.6 H
7).

LRMS (ESI*) 415 [M+H]*.

1-5

O fk?:} @,cozm

'H NMR (400 MHz, CDCl3) & 1.55-1.75 (6H, m), 2.07-2.17 (
2H, m), 3.35-3.77 (4H, m), 3.86 (3H, s), 3.96 2H, t, ] = 6.
1 Hz), 411 2H, t, J = 5.5 Hz), 6.89 (2H, d, J = 9.2 Hz), 7
01 (IH, dd, T = 7.9, 1.8 Hz), 7.09 (1H, d, ] = 1.8 Hz), 7.1
8 (IH, d, J = 7.9 Hz), 7.89 (2H, d, J = 9.2 Hz).

LRMS (ESI*) 395 [M+HJ".

1-6

CO,Me

o*@f

'H NMR (400 MHz, CDCl3) & 1.50-1.75 (6H, m), 1.80-1.90 (
4H, m), 3.35-3.76 (4H, m), 3.80-3.85 (2H, m), 3.86 (3H, s),
4.18 (2H, t, J = 5.5 Hz), 6.73 2H, d, T = 9.1 Hz), 7.05 (I1H
,dd, T =79, 1.8 Hz), 7.14 (1H, d, ] = 1.8 Hz), 7.15 (1H,
d, J =79 Hz), 787 (2H, d, J = 9.1 Hz).

LRMS (ESI*) 409 [M+HJ".
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[0653]
[Table 56]
Example No. | Chemical Structural Spectrum Data
Formula
'H NMR (400 MHz, CDCl3) & 1.52-1.72 (6H, m), 3.45-3.65 (
0 4H, m), 3.78 (2H, t, ] = 42 Hz), 3.90 (3H, s), 430 (2H, t,
1.7 OM\@\ ©’002me J = 42 Hz), 6.85 (1H, dd, J = 8.5, 2.4 Hz), 698 (I1H, d, J
N =24 Hz), 710 (1H, d, J = 85 Hz), 7.24 (2H, d, ] = 9.1 H
o0/ z), 8.00 (2H, d, J = 9.1 Haz).
LRMS (ESI*) 381 [M+H]".
'H NMR (400 MHz, CDCl3) & 1.50-1.75 (6H, m), 2.09-2.18 (
) coge | 2H m). 335-378 (4H, m), 3.88 (3H, 5), 4.09 CH, t, J = 6.
18 O‘ ) N@ 1 Hz), 423 (2H, t, ] = 6.1 Hz), 7.14 (2H, d, ] = 9.2 Hz), 7
) 37 (1H, d, J = 1.8 Hz), 7.96 (2H, d, J = 9.2 Hz), 8.06 (1H,
d, J = 1.8 Hz).
LRMS (ESI*) 396 [M+H]".
cogMe 'H NMR (400 MHz, CDCl3) & 1.51-1.74 (6H, m), 1.82-1.95 (
Q 4H, m), 3.35-3.80 (4H, m), 3.88 (3H, s), 4.10 2H, t, J = 5.
19 O‘ A :N N@ 5 Hz), 423 (2H, t, ] = 5.5 Hz), 7.07 (2H, d, ] = 9.1 Hz), 7
44 (1H, d, J = 2.4 Hz), 7.97 (2H, d, J = 9.1 Hz), 8.04 (1H,
0\) d, J = 2.4 Ha).
LRMS (ESI*) 410 [M+H]".
'H NMR (400 MHz, CDCl3) & 1.02 (3H, d, J = 6.7 Hz), 1.5
0 COMe | 0-1.75 (6H, m), 2.35-2.45 (1H, m), 3.33 (1H, dd, J = 14.5, 9
O« g 7 Hz), 3.35-3.75 (4H, m), 3.76 (1H, dd, J = 12.1, 4.8 Hz),
1-10 N 3.86 (3H, s), 4.12-420 (2H, m), 6.90 (2H, d, J = 8.5 Hz), 7.
°\_< 00 (1H, dd, J = 8.5, 1.8 Hz), 7.09 (1H, d, J = 1.8 Hz), 7.16
(1H, d, J = 8.5 Hz), 7.88 (2H, d, J = 8.5 Hz).
LRMS (EI*) 408 [M]*.
'H NMR (400 MHz, CDCl3) 6 1.02 (3H, d, J = 6.7 Hz), 1.5
0 co,Me | 0-1.75 (6H, m), 2.35-2.45 (1H, m), 3.33 (1H, dd, J = 15.1, 1
O Q 0.3 Hz), 3.35-3.80 (4H, m), 3.76 (1H, dd, J = 12.1, 4.9 Hz),
1-11 N 3.86 (3H, s), 4.12-4.20 (2H, m), 6.90 (2H, d, J = 9.1 Hz), 7.
0\_)_ 00 (1H, dd, J = 8.5, 1.8 Hz), 7.09 (1H, d, J = 1.8 Hz), 7.16
(1H, d, J = 8.5 Hz), 7.87 (2H, d, J = 9.1 Hz).
LRMS (ESI*) 409 [M+H]".
'H NMR (400 MHz, CDCl3) & 1.50-1.72 (6H, m), 3.40-3.75 (
o 4H, m), 3.78 (2H, t, ] = 4.2 Hz), 3.86 (3H, s), 3.88 (3H, s),
\ coMe | 431 (2H, t, ] = 42 Hz), 6.78 (1H, dd, J = 85, 2.4 Hz), 6.
1-12 Cl)j\@N/@:OMe 81 (IH, d, J] = 2.4 Hz), 6.86 (I1H, dd, J = 8.5, 2.4 Hz), 6.98

(I1H, d, J = 24 Hz), 7.12 (1H, d, J = 8.5 Hz), 7.84 (1H, d,
J = 8.5 Hz).
LRMS (EI) 410 [M]*.
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[Table 57]
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Example No.

Chemical Structural
Formula

Spectrum Data

[¢]
F F N OMe
o)

'H NMR (400 MHz, CDCl3) & 1.93-2.10 (4H, m), 3.70-3.78 (
4H, m), 3.79 (2H, t, ] = 4.2 Hz), 3.87 (3H, s), 3.88 (3H, s),
433 (2H, t, J = 4.2 Hz), 6.80 (1H, dd, J = 8.5, 2.4 Hz), 6.
81 (IH, d, J = 2.4 Hz), 6.88 (IH, dd, J = 8.5, 2.4 Hz), 7.00
(IH, d, J = 2.4 Hz), 7.12 (1H, d, ] = 8.5 Hz), 7.85 (1H, d,
J = 8.5 Hz).

LRMS (EI) 446 [M]".

[o]
N OMe
(o)

'H NMR (400 MHz, CDCl3) & 2.15-2.27 (2H, m), 3.50-3.70 (
2H, m), 3.78 (2H, t, J = 4.3 Hz), 3.86 (3H, s), 3.88 (3H, s),
4.00-4.20 (2H, m), 432 (2H, t, J = 4.3 Hz), 5.50-5.80 (1H,
m), 5.84-5.92 (1H, m), 6.78 (1H, dd, J = 8.6, 2.4 Hz), 6.82
(1H, d, J = 1.8 Hz), 690 (1H, dd, J = 7.9, 1.8 Hz), 7.01 (1
H, d, J =18 Hz), 7.13 (IH, d, J = 8.6 Hz), 7.84 (1H, d, J

= 7.9 Hz).
LRMS (EI) 408 [M]".

OJLE;L o

'H NMR (400 MHz, CDCL3) & 1.52-1.65 (4H, m), 1.65-1.72 (
2H, m), 3.10-3.15 (2H, m), 3.35-3.75 (4H, m), 3.90 (3H, s),
3.96-4.02 (2H, m), 6.99 (2H, d, J = 1.2 Hz), 7.14 (2H, d, J
= 8.5 Hz), 7.23-7.28 (1H, m), 7.96 (2H, d, J = 8.5 Hz).
LRMS (ESI*) 397 [M+H]*.

CO,Me

'H NMR (400 MHz, CDCl3) & 1.52-1.75 (6H, m), 2.16-2.24 (
2H, m), 2.85 (2H, t, J = 5.5 Hz), 3.35-3.80 (4H, m), 3.85 (3
H, s), 3.88-3.96 (2H, m), 6.67 2H, d, J = 9.1 Hz), 7.21-7.29
(2H, m), 7.59 (1H, d, J = 1.8 Hz), 7.86 (2H, d, J = 9.1 Hz
).

LRMS (ESI*) 411 [M+H]".

'"H NMR (400 MHz, DMSO-ds) & 1.94-2.07 (4H, m), 3.50-3.
64 (4H, m), 3.81 2H, t, J = 4.5 Hz), 427 2H, t, J = 4.2
Hz), 6.88 (1H, dd, J = 8.5, 1.8 Hz), 698 (1H, d, J = 24 H
z), 713 (1H, d, J = 8.5 Hz), 7.38-7.42 (2H, m), 7.75-7.79 (2
H, m).

LRMS (ESI*) 384 [M+H]*.

'H NMR (400 MHz, DMSO-ds) &: 1.40-1.51 (4H, m), 1.55-1.
64 (2H, m), 3.37-3.48 (4H, m), 3.71 (2H, t, J = 4.5 Hz), 4.2
8 (QH, t, J = 4.5 Hz), 6.71-6.77 (2H, m), 6.80-6.82 (1H, m),
7.12-7.17 (1H, m), 7.26-7.31 (2H, m), 7.37-7.43 (2H, m).
LRMS (ESI*) 323 [M+HJ".




[0655]
[Table 58]

- 273 -

Example No.

Chemical Structural
Formula

Spectrum Data

'H NMR (400 MHz, DMSO-ds) &: 1.41-1.66 (6H, m), 3.35-3.
53 (4H, m), 3.54 (3H, s), 3.99 (2H, t, J = 4.3 Hz), 436 2H
,t, ] =46 Hz), 7.19 (IH, d, J = 2.4 Hz), 745 (1H, dd, J
= 8.6, 1.8 Hz), 7.50 (1H, d, J = 1.8 Hz), 7.70 (1H, d, J = 8
6 Hz), 7.74 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 395 [M+HJ".

1-20

'H NMR (400 MHz, DMSO-ds) &: 1.40-1.66 (6H, m), 3.37-3.
53 (4H, m), 3.99 (2H, t, J = 43 Hz), 4.09 (3H, s), 4.36 (2H
.t ] =43 Hgz), 7.17 (IH, d, J = 1.8 Hz), 7.50 (1H, dd, J
=86, 1.8 Hz), 7.62 (1H, d, J = 1.2 Hz), 7.65 (1H, d, J = 8
6 Hz), 7.71 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 395 [M+HJ".

1-21

o N—N/
< N ~
(o)

'H NMR (400 MHz, DMSO-ds) &: 1.41-1.66 (6H, m), 3.23-3.
64 (TH, m), 3.93 (2H, t, J = 43 Hz), 436 2H, t, J = 4.3
Hz), 6.88 (1H, d, J = 1.8 Hz), 6.98 (IH, dd, J = 7.6, 2.1 H
2), 721 (IH, d, J = 1.8 Hz), 7.75 (1H, d, J = 6.7 Hz), 7.77
(1H, d, J = 2.4 Hz).

LRMS (ESI*) 395 [M+HJ".

1-22

/
N-N

/—°
0 U
7 N <
(o)

'H NMR (400 MHz, DMSO-ds) &: 1.42-1.66 (6H, m), 3.29 (
3H, s), 3.30-3.60 (4H, m), 3.94 (2H, t, J = 4.3 Hz), 437 (2
H, t, ] = 43 Hz), 5.16 (2H, s), 6.89 (1H, d, J = 1.8 Hz), 7.
00 (1H, dd, J = 7.6, 2.1 Hz), 7.22 (1H, d, J = 1.8 Hz), 7.75
-7.80 (2H, m).

LRMS (ESI*) 425 [M+HJ".

1-23

'H NMR (400 MHz, DMSO-ds) &: 1.40-1.66 (6H, m), 3.06 (
3H, s), 3.35-3.55 (4H, m), 3.96 2H, t, J = 4.3 Hz), 4.35 (2
H, t, ] = 43 Hz), 444 (2H, s), 7.15 (1H, d, J = 1.8 Hz), 7.
51 (1H, dd, J = 8.3, 2.1 Hz), 7.59-7.66 (2H, m), 7.69 (1H, d
,J = 1.8 Hz).

LRMS (ESI*) 393 [M+HJ".

1-24

o
o e
NN s\\s °

> ~
N
o

'H NMR (400 MHz, DMSO-ds) &: 1.43-1.66 (6H, m), 3.34-3.
60 (4H, m), 3.81 H, s), 4.16 (2H, t, J = 4.9 Hz), 444 (2H
,t, ] =46 Hz), 7.13 (1H, s), 7.28 (1H, d, J = 1.8 Hz), 7.9
7 (IH, d, J = 1.8 Hz), 8.07 (1H, s).

LRMS (ESI*) 444 [M+H]".
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[0656]
[Table 59]
Example No. | Chemical Structural Spectrum Data
Formula
'H NMR (400 MHz, DMSO-ds) &: 1.40-1.65 (6H, m), 3.36-3.
o n-N 57 (7H, m), 3.77 QH, t, J = 43 Hz), 429 (2H, t, ] = 4.3
1
1.05 O. /@\RO Hz), 6.64-6.70 (2H, m), 6.83 (1H, dd, J = 8.3, 2.1 Hz), 6.87
NTNF (1H, d, J = 1.8 Hz), 7.05 (1H, d, J = 8.6 Hz), 7.75-7.81 (1
o H, m).
LRMS (ESI*) 394 [M+HJ".
'H NMR (400 MHz, DMSO-ds) &: 1.40-1.64 (6H, m), 2.29 (
o] N'—\§ 3H, s), 3.37-3.53 (4H, m), 3.95 (2H, t, J = 4.2 Hz), 4.36 (2
1.26 O N 0 H, t, J = 42 Hz), 7.07 (1H, dd, J = 7.3, 1.8 Hz), 7.14 (1H,
NS NP d, J =24 Hz), 727 (1H, d, J = 1.8 Hz), 7.56 (1H, s), 7.70
o (1H, d, J = 1.8 Hz), 833 (1H, d, ] = 7.3 Hz).
LRMS (ESI*) 378 [M+H]".
>_ 'H NMR (400 MHz, DMSO-ds) &: 1.33 (6H, d, ] = 6.7 Hz),
o N,'N>= 1.40-1.66 (6H, m), 3.34-3.57 (4H, m), 3.92 H, ¢, J = 46 H
(o]
1-27 Ol | SN /@ z), 436 (2H, t, J = 4.6 Hz), 4.45-4.55 (1H, m), 6.92-7.00 (2
PNNTNF H, m), 7.20 (1H, d, J = 1.8 Hz), 7.72-7.81 (2H, m).
0 LRMS (ESI*) 423 [M+HJ".
o 'H NMR (400 MHz, DMSO-ds) &: 1.42-1.64 (6H, m), 3.22 (
3H, ), 3.25-3.59 (4H, m), 3.66 (2H, t, J = 5.5 Hz), 3.93 (2
[0} N-N
1.08 . ~ :N)=° H, t,J =43 Hz), 400 2H, t, ] = 5.5 Hz), 436 QH, ¢, ] =
O I . I 43 Hz), 691 (1H, d, J = 1.8 Hz), 6.98 (IH, dd, J = 7.9, 1
o 8 Hz), 721 (1H, d, J = 1.8 Hz), 7.73-7.79 (2H, m).
LRMS (ESI) 439 [M+HJ".
/ 'H NMR (400 MHz, DMSO-de) & 1.40-1.64 (6H, m), 3.25-3.
-N
f . " X=o | 61 (7H, m), 387 QH, t, J = 46 Hz), 435 QH, t, J = 43
~
1-29 O [ /N [ /N Hz), 6.73 (1H, d, J = 7.3 Hz), 7.19 (1H, d, ] = 1.8 Hz), 7.7
) \ 0 (1H, d, J = 2.4 Hz), 7.90 (1H, d, ] = 7.3 Hz).
LRMS (ESI*) 429 [M+HJ".
'H NMR (400 MHz, DMSO-de) & 1.40-1.64 (6H, m), 3.27-3.
Q N,"L"'Eo 65 (4H, m), 3.92 (2H, t, J = 4.6 Hz), 436 (2H, t, ] = 43
N SN N Hz), 6.88 (1H, d, ] = 2.4 Hz), 6.93 (1H, dd, J = 7.9, 1.8 H
1-30 l l
7z N 7z

2), 720 (1H, d, J = 1.8 Hz), 7.71 (14, d, J = 6.7 Hz), 7.77
(1H, d, J = 1.8 Hz), 12.22 (1H, s).
LRMS (ESI*) 381 [M+HJ".
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[0657]
[Table 60]
Example No. | Chemical Structural Spectrum Data
Formula
'H NMR (400 MHz, DMSO-ds) & 1.41-1.65 (6H, m), 3.25-3.
o N_N/—@ 57 (4H, m), 3.92 2H, t, J] = 43 Hz), 435 (2H, t, ] = 43
131 O')l\(;t ﬁ):o Hz), 5.06 (2H, s), 6.88 (1H, d, J = 1.2 Hz), 7.00 (1H, dd, J
Az = 7.6, 2.1 Hz), 7.20 (1H, d, J = 1.8 Hz), 7.25-7.37 (5H, m),
o 7.76-7.81 (2H, m).
LRMS (ESI*) 471 [M+H]".
'H NMR (400 MHz, DMSO-ds) & 1.40-1.67 (6H, m), 3.21-3.
/_@ 65 (4H, m), 3.91 (2H, t, J = 43 Hz), 435 2H, t, ] = 4.6
0 N,-N):o N | Hz), 5.12 (2H, s), 6.89 (1H, d, J = 1.8 Hz), 7.00 (1H, dd, J
1-32 Ol)l\(?k @l =79, 1.8 Hz), 721 (1H, d, J = 1.8 Hz), 7.33-7.41 (1H, m),
) N 7.67-772 (1H, m), 7.75-7.81 (2H, m), 8.50 (1H, dd, J = 4.9,
1.8 Hz), 855 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 472 [M+H]".
\ 'H NMR (400 MHz, DMSO-ds) & 1.39-1.67 (6H, m), 2.15 (6
,_/N_ H, s), 2.59 (2H, t, ] = 6.1 Hz), 3.22-3.65 (4H, m), 3.87-3.97
133 . e -~ N’—NN)=o (4H, m), 436 (2H, t, J = 43 Hz), 6.91 (1H, d, ] = 1.8 Hz),
O)l\@k J@ 6.97 (1H, dd, J = 7.9, 1.8 Hz), 7.21 (1H, d, J = 1.8 Hz), 7
Ty 72779 (2H, m).
LRMS (ESI*) 452 [M+H]".
'H NMR (400 MHz, DMSO-ds) & 1.38-1.68 (6H, m), 3.21-3.
/_@N 64 (4H, m), 3.93 (2H, t, J] = 4.6 Hz), 436 (2H, t, ] = 43
Q N’-f‘:Eo Hz), 5.12 (2H, s), 6.90 (1H, d, J = 1.8 Hz), 7.02 (1H, dd, J
1-34 O« ,:N ,/N = 7.6, 2.1 Hz), 721 (1H, d, J = 1.8 Hz), 7.22-7.26 (2H, m),
) N 778 (1H, d, J = 1.8 Hz), 7.81 (1H, d, ] = 8.6 Hz), 8.49-8.5
5 (2H, m).
LRMS (ESI*) 472 [M+H]".
'H NMR (400 MHz, DMSO-ds) & 1.41-1.66 (6H, m), 3.25-3.
N' Y | 62 4H, m), 3.98 2H, t, J = 4.6 Hz), 439 (2H, t, J = 43
o N-N Hz), 6.94 (1H, d, J = 1.2 Hz), 7.06 (1H, dd, J] = 7.6, 2.1 H
1-35 N N Ji(;,l,/‘\:o z), 7.24 (1H, d, J = 2.4 Hz), 7.32-7.37 (1H, m),, 7.81 (1H, d
O & N & , ] =24 Hz), 785 (1H, d, J = 7.9 Hz), 7.95-8.05 (2H, m),
0 8.51-8.55 (1H, m).
LRMS (ESI*) 458 [M+H]".
o 'H NMR (400 MHz, DMSO-ds) & 1.39-1.66 (6H, m), 3.24-3.
k\é 64 (5H, m), 3.92 2H, t, J = 43 Hz), 415 (2H, d, ] = 6.7
N-N Hz), 436 (2H, t, ] = 4.3 Hz), 444 (2H, dd, ] = 6.1, 6.1 Hz
1-36 ), 465 (2H, dd, J = 7.9, 6.1 Hz), 691 (1H, d, J = 1.8 Hz),

2 1
7 N 7
(0]

6.99 (1H, dd, J = 7.9, 1.8 Hz), 7.21 (1H, d, J
74-7.79 (2H, m).
LRMS (ESI*) 451 [M+H]".

1.8 Hz), 7.
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[Table 61]

- 276 -

Example No.

Chemical Structural
Formula

Spectrum Data

1-37

S

'H NMR (400 MHz, CDCL3) & 1.46-1.77 (6H, m), 3.34-3.73 (
4H, m), 3.79 (3H, s), 3.93 (2H, t, J = 4.3 Hz), 4.24 (2H, s),
436 (2H, t, J] = 4.3 Hz), 473 (2H, s), 6.83-6.89 (2H, m), 7
19-7.28 (3H, m), 7.39 (1H, dd, J = 7.9, 1.8 Hz), 7.48 (IH,
d, J =12 Hz), 780 (1H, d, J = 1.8 Hz), 7.89 (1H, d, J =
8.6 Hz).

LRMS (ESI*) 499 [M+H]".

1-38

N7

o]

\N/

'H NMR (400 MHz, DMSO-ds) 8 1.43-1.64 (6H, m), 3.37-3.
56 (7H, m), 4.05-4.11 (2H, m), 4.39-4.44 (2H, m), 7.24 (1H,
d, T =18 Hz), 7.76 (1H, d, T = 1.8 Hz), 7.93 (1H, d, ] =
2.4 Hz), 842 (1H, s), 9.07 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 407 [M+H]".

1-39

0
N TN
Qk@k i
N
)
0 NN
NSNSy o
P .
NN
o)

'"H NMR (400 MHz, DMSO-d¢) & 1.42-1.67 (6H, m), 3.26-3.
68 (7TH, m), 4.29-4.42 (4H, m), 7.31 (1H, d, J = 2.4 Hz), 7.
94 (1H, d, J = 1.8 Hz), 8.29 (1H, s), 8.44 (1H, s), 9.12 (1H,
S).

LRMS (ESI*) 407 [M+H]*.

1-40

(o]

>,

N-N

o
7 N 7
o

'H NMR (400 MHz, DMSO-ds) 8 1.41-1.66 (6H, m), 3.26-3.
63 (4H, m), 3.69 (3H, s), 3.94 (2H, t, J = 4.3 Hz), 437 2H
,t, ] =43 Hz), 477 (2H, s), 6.88 (1H, d, J = 1.2 Hz), 7.0
1 (1H, dd, T = 7.6, 2.1 Hz), 7.22 (1H, d, T = 1.8 Hz), 7.77-
7.81 (2H, m).

LRMS (ESI*) 453 [M+HJ".

1-41

/
o}

N-N

(o)
1
s P
N
0.

'H NMR (400 MHz, DMSO-ds) & 0.74-1.04 (3H, m), 1.07-1.
33 (1H, m), 1.39-1.55 (1H, m), 1.56-1.77 (2H, m), 1.78-1.94
(1H, m), 2.64-3.17 (2H, m), 3.37 (3H, s), 3.56-3.87 (1H, m),
401 2H, t, J = 43 Hz), 4.13-4.54 (3H, m), 524 (2H, s), 6.
96 (1H, d, J = 1.2 Hz), 7.08 (1H, dd, J = 7.6, 2.1 Hz), 7.29
(1H, d, J = 1.8 Hz), 7.82-7.90 (2H, m).

LRMS (ESI*) 439 [M+HJ".

1-42

N-NH

i pS
1
NGRS ,@' )
Z 7~
N
O.

'H NMR (400 MHz, DMSO-ds) 8 0.73-0.93 (3H, m), 1.07-1.
19 (1H, m), 1.34-1.46 (1H, m), 1.49-1.67 (2H, m), 1.71-1.81
(1H, m), 2.61-3.13 (2H, m), 3.40-3.83 (1H, m), 3.92 (2H, ¢, J
= 43 Hz), 4.00-4.45 3H, m), 6.88 (1H, d, J = 1.2 Hz), 6.9
4 (1H, dd, T = 79, 1.8 Hz), 7.19 (1H, d, J = 1.8 Hz), 7.71
(IH, d, J = 8.6 Hz), 777 (1H, d, J = 1.8 Hz), 12.22 (1H, s)

LRMS (ESI*) 395 [M+H]*.
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Example No.

Chemical Structural
Formula

Spectrum Data

1-43

/
N-N

/—0
0
! X0
N N N
LG
o)

'H NMR (400 MHz, DMSO-ds) & 1.93-2.12 (4H, m), 329 (3
H, s), 3.43-3.77 (4H, m), 3.94 2H, t, J = 4.3 Hz), 437 H,
t, ] = 43 Hz), 5.16 (2H, s), 6.90 (1H, d, J = 1.2 Hz), 7.00
(1H, dd, J = 7.6, 2.1 Hz), 731 (1H, d, ] = 1.8 Hz), 7.79 (
1H, d, J = 8.6 Hz), 7.86 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 461 [M+HJ".

1-44

—
Vil
X0

'H NMR (400 MHz, DMSO-ds) 8 1.09 (3H, t, J = 7.0 Hz),
1.95-2.11 (4H, m), 3.45-3.70 (6H, m), 3.94 2H, t, J = 43 H
7), 437 @H, t, J = 43 Hz), 520 (2H, s), 690 (1H, d, ] =
1.8 Hz), 6.99 (1H, dd, J = 7.9, 1.8 Hz), 7.31 (1H, d, J = 1.
8 Hz), 7.78 (1H, d, J = 7.3 Hz), 7.86 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 475 [M+HJ".

1-45

/
[o} N
NN (1 °
F Z N
F N
(o)

'H NMR (400 MHz, DMSO-ds) & 1.95-2.09 (4H, m), 3.10 (3
H, s), 3.51-3.66 (4H, m), 3.99-4.05 (2H, m), 4.36-4.42 (2H,
m), 447 (2H, s), 7.28 (1H, d, J = 1.8 Hz), 7.78 (1H, d, J =
2.4 Hz), 8.06 (1H, d, J = 2.4 Hz), 8.82 (1H, d, J = 2.4 Hz
).

LRMS (ESI*) 430 [M+H]".

1-46

/
o] N
F Z 2
F N °N
[0)

'H NMR (400 MHz, DMSO-ds) 8 1.95-2.12 (4H, m), 3.03 (3
H, s), 3.49-3.74 (4H, m), 427 2H, t, J = 4.0 Hz), 4.36 (2H,
t, ] = 43 Hz), 450 (2H, s), 7.37 (1H, d, J = 1.8 Hz), 7.96
(IH, d, J = 2.4 Hz), 8.28 (1H, s), 8.63 (1H, s).

LRMS (ESI*) 430 [M+H]".

1-47

o—
~
X0

N-N

O,

'H NMR (400 MHz, DMSO-ds) & 1.95-2.10 (4H, m), 3.22 (3
H, s), 3.47-3.71 (6H, m), 3.94 2H, t, J = 4.3 Hz), 4.00 (2H,
t, ] =55Hz), 437 2H, t, J = 43 Hz), 692 (1H, d, J =
1.8 Hz), 6.98 (1H, dd, J = 7.9, 1.8 Hz), 7.30 (1H, d, J = 1.
8 Hz), 7.76 (1H, d, J = 6.7 Hz), 7.86 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 475 [M+HJ".

1-48

'H NMR (400 MHz, DMSO-ds) 8 1.04 (3H, t, J = 6.7 Hz),
1.95-2.11 (4H, m), 3.42 2H, q, J = 7.1 Hz), 3.51-3.65 (4H,
m), 3.70 2H, t, J = 5.5 Hz), 3.94 (2H, t, J = 4.3 Hz), 3.99
(H, t, J = 5.5 Hz), 437 @H, t, J = 43 Hz), 6.92 (1H, d, J
=12 Hz), 698 (1H, dd, T = 7.6, 2.1 Hz), 7.30 (1H, d, ] =
1.8 Hz), 7.77 (1H, d, T = 7.9 Hz), 7.85 (1H, d, ] = 1.8 Hz
).
LRMS (ESI*) 489 [M+HJ".
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[0660]
[Table 63]
Example No. | Chemical Structural Spectrum Data
Formula
'H NMR (400 MHz, DMSO-d¢) § 1.94-2.09 (4H, m), 3.26 (3
,_/°_ H, s), 3.52-3.63 (6H, m), 3.67 2H, t, J = 5.2 Hz), 3.96 (2H,
149 N 0 . &0 t, ] = 43 Hz), 436 (2H, t, ] = 4.3 Hz), 450 (2H, s), 7.24
F7Ok@kN (1H, d, T = 1.8 Hz), 7.52 (1H, dd, J = 8.3, 2.1 Hz), 7.60-7.6
] o 7 (2H, m), 7.76 (1H, d, J = 1.8 Hz).
LRMS (ESIY) 473 [M+H]".
'H NMR (400 MHz, DMSO-d¢) & 1.09 (3H, t, J = 6.7 Hz),
/_/°‘/ 1.95-2.08 (4H, m), 3.45 (2H, q, J = 6.9 Hz), 3.51-3.69 (8H,
150 . 9 - N o m), 3.96 (2H, t, J = 4.6 Hz), 436 (2H, t, ] = 4.3 Hz), 4.51
F-)QN\(:(\ |: | (2H, s), 7.24 (1H, d, T = 1.8 Hz), 7.52 (1H, dd, T = 7.9, 1.8
F o\)" Hz), 7.61-7.67 (2H, m), 7.76 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 487 [M+H]".
'H NMR (400 MHz, DMSO-d¢) & 1.09 (3H, t, J = 7.0 Hz),
/_/°‘/ 1.96-2.12 (4H, m), 3.44 (2H, q, J = 6.9 Hz), 3.49-3.74 (8H,
1-51 . 9 - &o m), 4.24-429 (2H, m), 4.34-4.40 (2H, m), 4.57 (2H, s), 7.38
r-,ON\(:(k » (1H, d, J = 1.8 Hz), 7.95 (1H, d, ] = 1.8 Hz), 829 (1H, s),
F S 8.66 (1H, d, J = 1.2 Hz).
LRMS (ESI*) 488 [M+H]".
,—o/ 'H NMR (400 MHz, DMSO-ds) & 1.41-1.69 (6H, m), 2.02-2.
o NI_N o 14 (2H, m), 3.15-3.70 (7H, m), 3.96 (2H, t, J = 6.1 Hz), 4.2
2 (2H, t, T = 5.8 Hz), 5.13 (2H, s), 6.49 (IH, dd, J = 7.9, 2
1-52 N SRR
Q I Y, 4 Hz), 6.63 (1H, d, J = 1.8 Hz), 742 (1H, d, J] = 1.8 Hz),
0\_; 7.68 (1H, d, J = 7.9 Hz), 8.04 (1H, d, J = 2.4 Hz).
LRMS (ESI) 439 [M+H]".
'H NMR (400 MHz, DMSO-d¢) § 1.43-1.67 (6H, m), 1.95-2.
~d 06 (2H, m), 2.83 (2H, t, T = 6.4 Hz), 3.33 (3H, s), 3.36-3.59
0 N,-N)=0 (4H, m), 3.81 (2H, t, J = 5.8 Hz), 5.17 (2H, s), 6.80 (1H,
1-53 O 1 :N | /N dd, J = 7.9, 1.8 Hz), 6.89 (1H, d, J = 1.2 Hz), 7.51 (1H, d,
N J = 1.8 Hz), 7.71 (1H, d, J = 7.9 Hz), 8.00 (1H, d, J = 2.4
Hz).
LRMS (ESI*) 423 [M+H]".
'H NMR (400 MHz, DMSO-ds) & 1.29 (3H, t, J = 7.0 Hz),
o N_N/— 1.43-1.68 (6H, m), 1.94-2.05 (2H, m), 2.83 (2H, t, ] = 6.4 H
! Y=o | 2. 3.39-357 (4H, m), 3.80 (2H, t, J = 5.8 Hz), 3.88 (2H, g,
1-54 O I :N I /N J =73 Hz), 677 (1H, dd, J = 7.9, 1.8 Hz), 691 (1H, d, J
N

=12 Hz), 749 (1H, d, J = 1.8 Hz), 7.69 (IH, d, ] = 79 H
2), 799 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 407 [M+H]".
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[Table 64]

- 279 -

Example No.

Chemical Structural
Formula

Spectrum Data

1-55

o—
~
X0

'H NMR (400 MHz, DMSO-ds) & 1.44-1.67 (6H, m), 1.95-2.
05 (2H, m), 2.83 (2H, t, ] = 6.4 Hz), 3.23 (3H, s), 3.38-3.57
(4H, m), 3.67 (2H, t, J = 5.4 Hz), 3.80 2H, t, J = 5.8 Hz)
, 400 2H, t, J = 54 Hz), 678 (1H, dd, ] = 7.9, 1.8 Hz), 6
91 (IH, d, J = 1.2 Hz), 749 (1H, d, J = 2.4 Hz), 7.69 (1H,
d, J =79 Hz), 7.99 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 437 [M+HJ".

1-56

/
(0] N
N SN N o
L N
N™ °'N

'H NMR (400 MHz, DMSO-d) 8 1.43-1.68 (6H, m), 1.93-2.
03 (2H, m), 2.86 (2H, t, J = 6.4 Hz), 3.03 (3H, s), 3.40-3.57
(4H, m), 4.03-4.11 (2H, m), 447 (2H, s), 7.56 (1H, d, J =
2.4 Hz), 7.97 (1H, s), 8.06 (1H, d, J = 1.8 Hz), 8.63 (1H, s)

LRMS (ESI*) 392 [M+H]".

1-57

—
N-N

/—0
o
Z N Z

'H NMR (400 MHz, DMSO-ds) 8 1.11 (3H, t, J = 7.0 Haz),
1.40-1.67 (6H, m), 1.95-2.05 (2H, m), 2.83 2H, t, J = 6.4 H
2), 3.38-3.61 (6H, m), 3.81 (2H, t, J = 5.8 Hz), 5.21 (2H, s),
6.79 (1H, dd, J = 7.6, 2.1 Hz), 6.89 (1H, d, J = 1.8 Hz), 7
50 (1H, d, J = 1.8 Hz), 7.70 (1H, d, J = 7.9 Hz), 8.00 (1H,
d, J = 1.8 Hz).

LRMS (ESI*) 437 [M+HJ".

1-58

'H NMR (400 MHz, DMSO-ds) & 1.43-1.67 (6H, m), 1.94-2.
05 (2H, m), 2.83 (H, t, J = 6.4 Hz), 3.27-3.37 (1H, m), 3.3
8-3.57 (4H, m), 3.79 (2H, t, J = 6.1 Hz), 4.16 2H, d, J = 7
3 Hz), 445 (2H, t, J = 6.1 Hz), 4.66 (2H, dd, J = 7.6, 6.4
Hz), 6.78 (1H, dd, J = 7.9, 1.8 Hz), 691 (1H, d, J = 1.8 H
7), 749 (1H, d, J = 1.8 Hz), 7.70 (1H, d, J = 7.3 Hz), 7.98
(1H, d, J = 2.4 Hz).

LRMS (ESI*) 449 [M+HJ".

1-59

[¢] [¢]
P H
N F

'H NMR (400 MHz, DMSO-ds) & 1.43-1.67 (6H, m), 1.93-2.
06 (2H, m), 2.78 3H, d, J = 4.8 Hz), 2.84 (2H, t, J = 6.1
Hz), 3.37-3.55 (4H, m), 3.79 (2H, t, ] = 5.4 Hz), 7.26 (I1H,
dd, J = 8.5, 2.4 Hz), 7.32 (1H, dd, J = 13.0, 2.1 Hz), 7.44 (
IH, d, J = 24 Hz), 7.61 (IH, t, J = 85 Hz), 7.91 (1H, d, J
= 1.8 Hz), 8.08-8.17 (1H, m)

LRMS (ESI*) 397 [M+HJ".
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[Table 65]
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Example No.

Chemical Structural
Formula

Spectrum Data

1-60

0 0
C"k% J@ﬁL"NO\
| H

L7
N F

'"H NMR (400 MHz, DMSO-ds) § 1.42-1.67 (6H, m), 1.94-2.
05 (2H, m), 2.85 (2H, t, J = 6.4 Hz), 3.21-3.53 (11H, m), 3.
80 (2H, t, J = 5.4 Hz), 7.26 (1H, dd, J = 8.5, 24 Hz), 7.32
(1H, dd, J = 13.3, 1.8 Hz), 744 (1H, d, J = 1.8 Hz), 7.61 (
IH, t, J = 85 Hz), 7.90 (1H, d, J = 2.4 Hz), 8.13-8.21 (1H,
m).

LRMS (ESI*) 441 [M+H]*.

1-61

'H NMR (400 MHz, DMSO-ds) 8 1.42-1.68 (6H, m), 1.95-2.
06 (2H, m), 2.85 (2H, t, ] = 6.4 Hz), 3.10-3.22 (1H, m), 3.3
8-3.57 (6H, m), 3.79 (2H, t, ] = 5.4 Hz), 435 2H, t, J = 6.
1 Hz), 462 (2H, dd, J = 7.9, 6.1 Hz), 7.26 (1H, dd, J = 8.5
. 24 Hz), 732 (1H, dd, T = 12.7, 1.8 Hz), 7.43 (1H, d, J =
2.4 Hz), 7.57 (IH, t, J = 8.5 Hz), 7.89 (1H, d, J = 2.4 Haz),
8.34-8.43 (1H, m).

LRMS (ESI*) 453 [M+HJ".

1-62

'H NMR (400 MHz, DMSO-ds) 8 1.42-1.68 (6H, m), 1.95-2.
06 (2H, m), 2.85 2H, t, ] = 6.4 Hz), 3.37-3.56 (4H, m), 3.8
0 2H, t, ] = 5.4 Hz), 456 (2H, t, ] = 6.7 Hz), 476 (2H, t,
J = 7.0 Hz), 4.93-5.05 (1H, m), 7.27 (1H, dd, J = 8.5, 2.4
Hz), 7.34 (1H, dd, T = 13.0, 2.1 Hz), 744 (1H, d, ] = 1.8
Hz), 7.58 (IH, t, ] = 8.5 Hz), 7.90 (1H, d, J = 1.8 Hz), 8.9
4 (1H, d, J = 5.4 Ho).

LRMS (ESI*) 439 [M+HJ".

1-63

'H NMR (400 MHz, DMSO-ds) 8 1.10 (3H, t, J = 7.0 Hz),

1.39-1.67 (6H, m), 1.97-2.06 (2H, m), 2.87 2H, t, J = 6.4 H
7), 3.40-351 (6H, m), 3.59 (2H, t, J = 5.1 Hz), 3.67 (2H, t,
J =54 Hz), 3.81 H, t, J = 54 Hz), 451 (2H, s), 7.39-7.4
6 (2H, m), 7.52-7.56 (1H, m), 7.64 (1H, d, J = 8.5 Hz), 7.8
4 (1H, d, T = 2.4 Ho).

LRMS (ESI*) 449 [M+HJ".

1-64

'H NMR (400 MHz, DMSO-ds) & 1.43-1.67 (6H, m), 1.97-2.
06 (2H, m), 2.87 H, t, J = 6.1 Hz), 327 (3H, s), 3.40-3.51
(4H, m), 3.56 (2H, t, J = 5.1 Hz), 3.67 QH, t, ] = 54 Hz)
., 3.80 (2H, t, J = 5.8 Hz), 449 (2H, s), 7.40-7.45 (2H, m),

754 (1H, d, J = 1.2 Hz), 7.64 (I1H, d, J = 8.5 Hz), 7.84 (1

H, d, ] = 2.4 Ho).

LRMS (ESI*) 435 [M+HJ".
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[Table 66]
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Example No.

Chemical Structural
Formula

Spectrum Data

1-65

'H NMR (400 MHz, DMSO-ds) & 1.41-1.66 (6H, m), 1.95-2.
07 (2H, m), 2.86 (2H, t, ] = 6.4 Hz), 3.26-3.36 (1H, m), 3.3
7-3.56 (4H, m), 3.76-3.87 (4H, m), 4.35-4.44 (4H, m), 4.67 (
2H, dd, T = 7.9, 6.1 Hz), 7.39-7.45 (2H, m), 7.52 (1H, s), 7.
64 (1H, d, J = 85 Hz), 7.83 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 447 [M+HJ".

1-66

'H NMR (400 MHz, DMSO-ds) & 1.42-1.69 (6H, m), 1.97-2.
08 (2H, m), 2.87 (2H, t, J = 6.4 Hz), 3.38-3.57 (4H, m), 3.8
2 (H, t, T = 5.4 Hz), 4.75-491 (6H, m), 5.37-5.47 (1H, m),
7.40-7.47 (2H, m), 7.59-7.62 (1H, m), 7.65 (1H, d, T = 7.9
Hz), 7.85 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 433 [M+HJ".

1-67

o 0
Z NS
N

'H NMR (400 MHz, DMSO-ds) & 1.43-1.66 (6H, m), 2.00-2.
09 (2H, m), 2.89 (2H, t, J = 6.4 Hz), 3.10 (3H, s), 3.39-3.54
(4H, m), 3.86 2H, t, J = 5.4 Hz), 446 (2H, s), 7.45 (1H,
d, J =24 Hz), 787 (1H, d, J = 2.4 Hz), 8.00 (1H, d, J =
2.4 Hz), 872 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 392 [M+H]".

1-68

'H NMR'H NMR (400 MHz, DMSO-ds) & 1.40-1.67 (6H, m)
. 1.94-2.07 (2H, m), 2.86 (2H, t, J = 6.1 Hz), 3.07 (3H, s),

3.37-3.55 (4H, m), 3.80 (2H, t, ] = 5.4 Hz), 443 (2H, s), 7.
39-7.44 (2H, m), 7.52-7.54 (1H, m), 7.62 (1H, d, J = 7.9 Hz
), 784 (1H, d, T = 2.4 Hz).

LRMS (ESI*) 391 [M+HJ".

1-69

[¢] [¢]
7 N H
N F

'H NMR (400 MHz, DMSO-ds) 8 1.42-1.68 (6H, m), 1.98-2.
07 2H, m), 2.78 (3H, d, ] = 4.8 Hz), 2.87 2H, t, ] = 6.4
Hz), 3.38-3.56 (4H, m), 3.87 (2H, t, J = 5.4 Hz), 7.50 (1H,
d, T =24 Hz), 785 (IH, dd, J = 13.3, 1.8 Hz), 7.95 (1H, d
., J = 2.4 Hz), 8.50-8.58 (1H, m), 8.59-8.63 (1H, m)

LRMS (ESI*) 398 [M+HJ".

1-70

ot

o N-J—J

'H NMR (400 MHz, DMSO-ds) 6 1.05 (3H, t, J = 7.0 Hz),
1.41-1.67 (6H, m), 1.95-2.05 (2H, m), 2.83 2H, t, J = 6.4 H
2), 3.38-3.57 (6H, m), 3.71 (2H, t, J = 5.4 Hz), 3.80 (2H, t,
J =58 Hz), 3.99 2H, t, J = 5.8 Hz), 678 (1H, dd, ] = 7.6
, 2.1 Hz), 691 (1H, d, J = 12 Hz), 749 (IH, t, ] = 1.2 Hz
), 770 (1H, d, T = 6.7 Hz), 7.99 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 451 [M+HJ".
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[Table 67]
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Example No.

Chemical Structural
Formula

Spectrum Data

1-71

/
o/"°

—~

Xo

N-N

'H NMR (400 MHz, DMSO-dg) & 1.42-1.68 (6H, m), 1.94-2.
06 (2H, m), 2.83 (2H, t, J = 64 Hz), 3.20 (3H, s), 3.26-3.55
(8H, m), 3.72-3.85 (4H, m), 400 (2H, t, J = 5.8 Hz), 6.78
(1H, dd, T = 7.9, 1.8 Hz), 691 (1H, d, J = 1.8 Hz), 749 (1
H d J =18 Hz), 770 (IH, d, J = 7.3 Hz), 7.99 (1H, d, J

= 2.4 Hz).
LRMS (ESI*) 481 [M+H]".

1-72

o o}
(o]
N

'H NMR (400 MHz, DMSO-ds) 8 1.45-1.68 (6H, m), 1.91-2.
03 (2H, m), 2.87 (2H, t, J = 6.4 Hz), 3.26 (3H, s), 3.39-3.59
(6H, m), 3.65 (2H, t, J = 5.1 Hz), 407 2H, t, ] = 5.8 Hz)
, 453 (2H, s), 7.56 (1H, d, J = 2.4 Hz), 7.97 (1H, s), 8.06

(1H, d, J = 2.4 Hz), 8.65 (1H, d, ] = 1.2 Hz).

LRMS (ESI*) 436 [M+HJ".

1-73

o o
OG0
N

'H NMR (400 MHz, DMSO-ds) 8 1.10 (3H, t, J = 7.0 Hz),

1.44-1.68 (6H, m), 1.92-2.02 (2H, m), 2.87 2H, t, J = 6.4 H
2), 3.40-3.61 (8H, m), 3.64 (2H, t, J = 5.1 Hz), 4.07 (2H, t,
J = 5.8 Hz), 4.54 (2H, s), 7.56 (1H, d, J = 2.4 Hz), 7.98 (1
H, s), 8.06 (IH, d, J = 2.4 Hz), 8.65 (1H, s).

LRMS (ESI*) 450 [M+HJ".

1-74

'H NMR (400 MHz, DMSO-ds) & 1.45-1.69 (6H, m), 1.93-2.
03 (2H, m), 2.87 (2H, t, J = 6.4 Hz), 3.39-3.64 (4H, m), 4.0
8 (2H, t, J = 5.8 Hz), 4.73-4.90 (6H, m), 5.34-5.45 (1H, m),
7.58 (1H, d, J = 1.8 Hz), 8.02-8.08 (2H, m), 8.67 (1H, d, J
= 1.2 Hz).

LRMS (ESI*) 434 [M+H]".

1-75

N-N

—
[0} k
U
N I‘N IN °
F Z 7z
F N

'H NMR (400 MHz, DMSO-d¢) & 1.29 (3H, t, J = 7.3 Hz),
1.94-2.12 (6H, m), 2.84 (2H, t, ] = 6.4 Hz), 3.53-3.67 (4H,
m), 3.81 @H, t, ] = 5.8 Hz), 3.88 2H, g, J = 7.1 Hz), 6.77
(IH, dd, J = 7.6, 2.1 Hz), 693 (IH, d, J = 1.2 Hz), 7.56 (
1H, d, J = 2.4 Hz), 7.71 (1H, d, J = 8.5 Hz), 8.07 (1H, d, J
= 2.4 Hz).

LRMS (ESI*) 443 [M+H]".

1-76

/
N-N

/—O
(o]
! X0
N SN N
p*%b

'H NMR (400 MHz, DMSO-de) & 1.95-2.13 (6H, m), 2.84 (2
H t, ] = 64 Hz), 331 (3H, s), 3.52-3.69 (4H, m), 3.82 (2H,
t, ] = 5.8 Hz), 5.17 (2H, s), 6.79 (1H, dd, J = 7.9, 1.8 Hz)
, 691 (1H, d, J = 2.4 Hz), 7.58 (I1H, d, ] = 2.4 Hz), 7.73 (
H, d, T = 8.5 Hz), 8.08 (1H, d, ] = 2.4 Hz).

LRMS (ESI*) 459 [M+HJ".
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Example No.

Chemical Structural
Formula

Spectrum Data

1-77

—
/0
N-N

X0

'H NMR (400 MHz, DMSO-ds) & 1.11 (3H, t, J = 7.0 Hz),
1.95-2.12 (6H, m), 2.84 (2H, t, J = 6.4 Hz), 3.51-3.68 (6H,
m), 3.82 (2H, t, J = 5.8 Hz), 521 (2H, s), 6.79 (1H, dd, J
=179, 1.8 Hz), 691 (1H, d, J = 1.2 Hz), 7.58 (1H, d, J = 2
4 Hz), 7.72 (1H, d, J = 8.5 Hz), 8.08 (1H, d, ] = 2.4 Hz).
LRMS (ESI*) 473 [M+HJ".

1-78

/_/
o] Nl_Nk
N SN N °
FFQ k%q@

'H NMR (400 MHz, DMSO-ds) & 1.96-2.11 (6H, m), 2.84 (2
H t, ] = 64 Hz), 323 3H, s), 3.55-3.71 (6H, m), 3.81 (2H,
t, ] =58 Hz), 401 (2H, t, J = 5.4 Hz), 6.77 (1H, dd, J =
7.9, 1.8 Hz), 693 (1H, d, J = 1.2 Hz), 7.56 (1H, d, J = 2.4
Hz), 7.71 (1H, d, J = 8.5 Hz), 8.07 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 473 [M+HJ".

1-79

e
X0

N-N

0
U
NN N
F 5 7
g N

'H NMR (400 MHz, DMSO-ds) 8 1.05 (3H, t, J = 7.0 Hz),

1.94-2.12 (6H, m), 2.84 (2H, t, J = 6.4 Hz), 3.43 (2H, q, J

= 7.1 Hz), 3.52-3.66 (4H, m), 3.71 2H, t, ] = 5.8 Hz), 3.81
(H, t, J = 5.8 Hz), 3.99 H, t, J = 5.8 Hz), 6.77 (1H, dd,
J =79, 1.8 Hz), 694 (1H, d, J = 1.2 Hz), 7.56 (1H, d, J =
2.4 Hz), 771 (IH, d, T = 7.9 Hz), 8.07 (1H, d, J = 2.4 Hz
).

LRMS (ESI*) 487 [M+HJ".

1-80

/
o
o/~

Wl

'H NMR (400 MHz, DMSO-ds) & 1.95-2.12 (6H, m), 2.84 (2

H t, J = 64 Hz), 320 3H, s), 3.36-3.42 (2H, m), 3.49-3.55
(2H, m), 3.56-3.68 (4H, m), 3.72-3.85 (4H, m), 4.00 H, t, J
= 5.4 Hz), 677 (1H, dd, J = 7.6, 2.1 Hz), 6.94 (1H, d, ] =
1.8 Hz), 7.56 (1H, d, J = 2.4 Hz), 7.71 (1H, d, J = 7.9 Hz
), 8.07 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 517 [M+H]".

1-81

'H NMR (400 MHz, DMSO-ds) & 1.94-2.09 (6H, m), 2.87 (2
H, t, ] = 6.1 Hz), 3.07 (3H, s), 3.55-3.64 (4H, m), 3.81 (2H,
t, ] = 5.4 Hz), 444 (2H, s), 742 (1H, dd, J = 8.5, 1.8 Hz)
, 748 (1H, d, J = 2.4 Hz), 7.53 (1H, d, T = 1.2 Hz), 7.63 (
1H, d, J = 8.5 Hz), 7.93 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 427 [M+HJ".




[0666]
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- 284 -

Example No.

Chemical Structural
Formula

Spectrum Data

1-82

'H NMR (400 MHz, DMSO-ds) & 1.94-2.10 (6H, m), 2.87 (2
H, t, J = 6.4 Hz), 327 3H, s), 3.53-3.63 (6H, m), 3.68 (2H,
t, ] =54 Hz), 381 (2H, t, J = 5.8 Hz), 450 2H, s), 743
(1H, dd, J = 8.5, 1.8 Hz), 7.48 (1H, d, J = 2.4 Hz), 7.54 (1
H, d, J =12 Hz), 7.64 (1H, d, J = 8.5 Hz), 7.92 (1H, d, J
= 2.4 Hz).

LRMS (ESI*) 471 [M+H]".

1-83

'H NMR (400 MHz, DMSO-ds) 8 1.10 (3H, t, J = 7.0 Hz),
1.91-2.12 (6H, m), 2.87 (2H, t, J = 6.1 Hz), 3.46 (2H, q, J
= 7.1 Hz), 3.56-3.63 (6H, m), 3.67 (2H, t, J = 5.1 Hz), 3.81
(H, t, J = 5.4 Hz), 451 (H, s), 743 (1H, dd, J = 8.5, 1.8
Hz), 748 (1H, d, J = 2.4 Hz), 7.55 (1H, d, J = 1.2 Hz), 7.6
5 (IH, d, J = 7.9 Hz), 7.92 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 485 [M+HJ".

1-84

'H NMR (400 MHz, DMSO-ds) & 1.93-2.12 (6H, m), 2.89 (2
H t, ] = 64 Hz), 3.11 3H, s), 3.52-3.67 (4H, m), 3.86 (2H,
t, ] = 5.4 Hz), 447 (2H, s), 7.53 (1H, d, J = 2.4 Hz), 7.95
(IH, d, J = 2.4 Hz), 8.00 (1H, d, ] = 2.4 Hz), 8.72 (IH, d,
J = 2.4 Hz).

LRMS (ESI*) 428 [M+HJ".

1-85

'H NMR (400 MHz, DMSO-dg) & 1.91-2.13 (6H, m), 2.87 (2
H t, ] = 64 Hz), 3.04 3H, s), 3.53-3.71 (4H, m), 4.07 (2H,
t, ] = 5.8 Hz), 447 (2H, s), 7.63 (1H, d, T = 2.4 Hz), 7.97
(I1H, d, J = 1.2 Hz), 8.14 (1H, d, ] = 2.4 Hz), 8.64 (1H, s)

LRMS (ESI*) 428 [M+H]*.

1-86

'H NMR (400 MHz, DMSO-de) & 1.92-2.14 (6H, m), 2.87 (2
H t, J = 6.1 Hz), 326 (3H, s), 3.51-3.72 (8H, m), 4.08 (2H,
t, ] = 5.8 Hz), 453 (2H, s), 7.63 (1H, d, T = 2.4 Hz), 7.97
(1H, s), 8.13 (1H, d, J = 2.4 Hz), 8.66 (1H, s).

LRMS (ESI*) 472 [M+H]".

1-87

'H NMR (400 MHz, DMSO-ds) & 1.43-1.67 (6H, m), 1.97-2.
09 (2H, m), 2.87 2H, t, J = 6.4 Hz), 3.40-3.54 (7H, m), 3.8
8 2H, t, ] = 5.8 Hz), 7.46 (1H, d, J = 2.4 Hz), 7.55 (1H, d
. J =24 Hz), 7.59 (1H, dd, J = 8.8, 2.1 Hz), 7.92 (IH, d,
J = 24 Hz), 8.05 (1H, d, J = 8.5 Hz), 8.33 (1H, s).

LRMS (ESI*) 404 [M+HJ".
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Example No.

Chemical Structural
Formula

Spectrum Data

1-88

o o
N N N~
F?O k%@ﬁ:’)

'H NMR (400 MHz, DMSO-ds) & 1.94-2.12 (6H, m), 2.88 (2
H, t, J = 6.4 Hz), 349 (3H, s), 3.54-3.68 (4H, m), 3.89 (2H,
t,J = 54 Hz), 7.53 (1H, d, J = 2.4 Hz), 7.56 (1H, d, J =
1.8 Hz), 7.59 (1H, dd, J = 8.5, 1.8 Hz), 8.00 (1H, d, J = 1.
8 Hz), 8.06 (1H, d, J = 8.5 Hz), 8.34 (1H, s).

LRMS (ESI*) 440 [M+H]".

1-89

'H NMR (400 MHz, CDCl3) & 1.50-1.72 (15H, m), 3.36-3.76
(4H, m), 3.89 3H, s), 3.93 2H, t, J = 4.3 Hz), 436 (2H, t,
J = 43 Hz), 692 (1H, dd, J = 8.6, 1.8 Hz), 7.08 (1H, d, J

=18 Hz), 721 (IH, d, ] = 1.8 Hz), 7.82 (I1H, d, J = 7.9 H
2), 7.86 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 454 [M+HJ".

1-90

CO,Me

[0}
GG 0
/N N\
(o)

'H NMR (400 MHz, CDCl3) & 1.50-1.71 (6H, m), 3.45-3.66 (
4H, m), 3.81 (3H, s), 3.91 3H, s), 3.97 2H, t, J = 43 Hy),
439 (2H, t, J = 43 Hz), 7.19 (1H, d, T = 1.8 Hz), 7.23 (I
H, dd, J = 8.6, 1.8 Hz), 7.37 (1H, d, J = 1.8 Hz), 7.78 (1H,
s), 7.81 (1H, d, J = 1.8 Hz), 8.18 (1H, d, J = 8.6 Hz).
LRMS (ESI*) 435 [M+HJ".

1-91

'H NMR (400 MHz, CDCl3) & 1.48-1.70 (6H, m), 3.43-3.68 (
4H, m), 3.77 (3H, s), 3.95 (2H, t, J = 4.3 Hz), 438 (2H, t,
J = 43 Hz), 647 (1H, d, T = 2.4 Hz), 7.03-7.08 (2H, m), 7.
18 (1H, d, J = 1.8 Hz), 729 (1H, s), 7.64 (1H, d, J = 7.9
Hz), 7.81 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 377 [M+HJ".

1-92

0
~
O I/N mcozm
N N\
o

'H NMR (400 MHz, CDCl3) & 1.48-1.71 (6H, m), 3.40-3.71 (
4H, m), 391 (3H, s), 3.98 (2H, t, J = 4.3 Hz), 405 (3H, s),
439 2H, t, J = 4.6 Hz), 7.16 (1H, dd, J = 8.6, 1.8 Hz), 7.
20 (1H, d, J = 1.8 Hz), 7.27 (1H, s), 7.33 (1H, s), 7.68 (1H,
d, J =86 Hz), 7.82 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 435 [M+HJ".

1-93

Q o)
v/ N N ‘N‘
X

'"H NMR (400 MHz, CDCl3) 8 1.41 (6H, s), 1.47-1.74 (6H,

m), 3.35-3.78 (4H, m), 3.62 (2H, s), 3.64 (3H, s), 6.59 (1H,
d, J = 1.8 Hz), 693 (1H, dd, J = 7.9, 1.8 Hz), 7.22 (1H, d,
J =18 Hz), 7.68 (1H, d, J = 6.7 Hz), 7.89 (1H, d, J = 1.8
Hz).

LRMS (ESIY) 423 [M+H]*.
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[0668]
[Table 71]
Example No. | Chemical Structural Spectrum Data
Formula
'H NMR (400 MHz, CDCl3) & 1.51-1.76 (6H, m), 2.08-2.16 (
o o 2H, m), 2.88 (2H, t, J = 6.4 Hz), 3.41-3.73 (4H, m), 3.64 (3
194 OM\% : N:I{N_ H, s), 3.81 (2H, t, ] = 6.1 Hz), 6.67 (1H, d, ] = 1.2 Hz), 6.
N N 76 (1H, dd, J = 7.9, 1.8 Hz), 7.50 (1H, t, J = 1.2 Hz), 7.63
(1H, d, ] = 6.7 Hz), 8.09 (1H, d, ] = 2.4 Hz).
LRMS (ESI*) 393 [M+H]".
'H NMR (400 MHz, CDCl3) & 1.02 (3H, d, J = 6.7 Hz), 1.5
o 0-1.75 (6H, m), 2.35-2.51 (1H, m), 3.24 (1H, dd, J = 14.7, 1
e y NJLN, 1.0 Hz), 3.34-3.49 (2H, m), 3.58 (3H, s), 3.64-3.78 (3H, m),
195 O‘K@\N ~ =N 4.00 (1H, dd, J = 14.7, 49 Hz), 4.19 (1H, dd, J = 11.6, 3.7
0\_{ Hz), 6.15 (1H, d, ] = 1.8 Hz), 627 (1H, dd, ] = 7.9, 24 H
z), 7.05 (1H, dd, J = 7.9, 1.8 Hz), 7.11-7.14 (2H, m), 7.58 (
1H, d, ] = 7.9 Hz).
LRMS (ESI*) 422 [M+H]".
'H NMR (400 MHz, CDCl3) & 1.02 (3H, d, J = 7.3 Hz), 1.5
o 1-1.75 (6H, m), 2.36-2.50 (1H, m), 3.24 (1H, dd, J = 14.1, 1
Q y NJlN, 0.4 Hz), 3.33-3.48 (2H, m), 3.58 (3H, s), 3.64-3.78 (3H, m),
1-96 O‘ NQ):N' 4.00 (1H, dd, J = 14.7, 49 Hz), 4.19 (1H, dd, J = 11.6, 4.3
o\_) Hz), 6.15 (1H, d, ] = 1.8 Hz), 627 (1H, dd, ] = 7.3, 24 H
z), 7.05 (1H, dd, J = 8.6, 1.8 Hz), 7.10-7.15 (2H, m), 7.58 (
. 1H, d, J = 7.9 Hz).
LRMS (ESI*) 422 [M+H]".
'H NMR (400 MHz, CDCl3) & 1.50-1.75 (6H, m), 3.13-3.18 (
o o 2H, m), 3.32-3.56 (2H, m), 3.62 (3H, s), 3.63-3.77 (2H, m),
1.97 OJ\@\ : N:l{ 3.91-3.97 (2H, m), 6.37-6.42 (2H, m), 7.01 (1H, d, J = 7.9
N N Hz), 7.10 (1H, dd, J = 7.9, 1.8 Hz), 7.31 (1H, d, J = 1.8 H
° z), 761 (1H, d, J = 7.3 Hz).
LRMS (ESI*) 410 [M+H]".
'H NMR (400 MHz, CDCl3) & 1.55-1.75 (6H, m), 1.86-2.00 (
fL _ | 4K m), 335350 @H, m), 3.62 3H, 5), 3.65-3.78 2H, m),
QN!‘ 3.94 (2H, t, ] = 4.9 Hz), 428 (2H, t, J = 4.9 Hz), 6.18 (1H,
1-98 O)k@ dd, J = 7.9, 2.4 Hz), 644 (1H, d, J = 1.8 Hz), 7.45 (1H, d

,J =18 Hz), 758 (1H, d, J = 7.3 Hz), 8.10 (1H, d, J = 1.
8 Hz).
LRMS (ESI*) 423 [M+H]".
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H, dd, J = 7.9, 24 Hz), 7.89 (1H, d, J] = 2.4 Hz), 8.67 (1H,

[0669]
[Table 72]
Example No. | Chemical Structural Spectrum Data
Formula
o 'H NMR (400 MHz, CDCl3) & 1.55-1.76 (6H, m), 2.15-2.24 (
0 2H, m), 3.35-3.50 (2H, m), 3.61 (3H, s), 3.65-3.77 (2H, m),
1-99 O SN @:Nﬂ’ 3.96 (2H, t, J = 6.1 Hz), 426 2H, t, ] = 6.1 Hz), 6.42-6.46
Z SN (2H, m), 7.40 (1H, d, J = 1.8 Hz), 7.60 (1H, dd, J = 6.7,
0\__) 2.4 Hz), 8.10 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 409 [M+H]*.
'H NMR (400 MHz, CDCl3) & 1.40-1.71 (6H, m), 3.17-3.35 (
o} o 2H, m), 3.62 (3H, s), 3.68-3.80 (4H, m), 3.89 (3H, s), 4.36-4
1-100 Ol : N:l( — | 43 (2H, m), 6.51 (1H, d, T = 2.4 Hz), 6.57 (1H, dd, J = 7.
? T N N 9, 2.4 Hz), 6.72 (1H, d, T = 8.6 Hz), 6.82 (IH, d, J = 8.6
Hz), 7.69 (1H, d, J = 8.6 Hz).
LRMS (ESI*) 424 [M+H]".
o o 'H NMR (400 MHz, CDCl3) & 1.51-1.72 (6H, m), 3.27 (3H,
N N s), 3.36-3.76 (4H, m), 4.03 (2H, t, ] = 4.3 Hz), 4.39-4.43 (4
1-101 O I X UN" | H m), 725 (1H, d, J = 1.8 Hz), 7.83 (1H, d, T = 1.8 Hz),
o 8.02 (1H, d, J = 1.8 Hz), 8.73 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 394 [M+H]*.
o o 'H NMR (400 MHz, CDCl3) & 1.53-1.74 (6H, m), 3.21 (3H,
N S s), 3.37-3.78 (4H, m), 431-4.41 (6H, m), 7.29 (IH, d, J = 1.
1-102 O I N ~N' N= | 8 Hz), 797 (1H, d, J = 1.8 Hz), 7.99 (IH, d, J = 9.2 Hz),
o 824 (1H, d, J = 9.2 Hz).
LRMS (ESI*) 394 [M+H]*.
o . 'H NMR (400 MHz, CDCl3) § 1.51-1.74 (6H, m), 3.18 (3H,
N SN NZ s), 3.38-3.76 (4H, m), 4.34-4.43 (6H, m), 7.27 (IH, d, J = 2.
1-103 O I R UN" | 4 Hz), 7.96 (1H, d, J = 2.4 Hz), 829 (1H, d, J = 1.2 Hz),
o 8.79 (1H, s).
LRMS (ESI*) 394 [M+H]".
'H NMR (400 MHz, CDCl3) & 1.51-1.75 (6H, m), 3.32-3.77 (
0 4H, m), 403 (2H, t, J = 4.5 Hz), 447 (2H, t, ] = 4.5 Hz),
1-104 Oﬂ\@t : N:'?:N 731 (1H, d, J = 1.8 Hz), 7.53 (1H, d, T = 1.8 Hz), 7.80 (1
N N

d, J =73 Hz).
LRMS (ESI*) 366 [M+H]".
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Example No.

Chemical Structural
Formula

Spectrum Data

1-105

o]
Z N N NN’
o

'H NMR (400 MHz, CDCl3) & 1.48-1.79 (6H, m), 3.31-3.78 (
4H, m), 3.99 (2H, t, ] = 4.5 Hz), 444 (2H, t, ] = 4.5 Hy),

7.26 (1H, d, J = 1.8 Hz), 7.33 (I1H, d, J = 1.8 Hz), 7.41 (1

H, dd, ] = 7.3, 1.8 Hz), 7.87 (1H, d, ] = 1.8 Hz), 8.01 (IH,
d, J = 6.7 Hz), 8.72 (1H, s).

LRMS (ESI*) 365 [M+HJ".

1-106

(o]
o

'H NMR (400 MHz, CDCl3) & 1.50-1.74 (6H, m), 3.34-3.76 (
4H, m), 400 (2H, t, ] = 4.5 Hz), 444 (2H, t, J = 4.5 Hz),

728 (1H, d, J = 1.8 Hz), 742 (1H, d, T = 2.4 Hz), 7.50 (1

H, dd, ] = 7.9, 2.4 Hz), 7.88 (1H, d, ] = 1.8 Hz), 827 (IH,
s), 8.48 (1H, d, ] = 7.3 Hz).

LRMS (ESI*) 365 [M+HJ".

1-107

0
a N
7 N" "N—
ZSN

'H NMR (400 MHz, CDCl3) & 1.53-1.76 (6H, m), 1.77-1.91 (
4H, m), 2.80 (2H, t, J = 6.1 Hz), 3.36-3.53 (2H, m), 3.59 (3
H, s), 3.64-3.79 (4H, m), 6.08 (1H, dd, J = 7.9, 1.8 Hz), 6.2
3 (IH, d, J = 1.8 Hz), 7.52 (1H, d, J = 7.9 Hz), 7.71 (1H,
d, J =24 Hz), 836 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 407 [M+HJ".

1-108

; It
o’

'H NMR (400 MHz, CDCLs) & 1.52-1.76 (6H, m), 3.34-3.52 (
2H, m), 3.62 (3H, s), 3.65-3.78 (2H, m), 3.80-3.85 (2H, m),
3.93-3.98 (2H, m), 4.67 2H, s), 6.17 (1H, dd, J = 7.9, 2.4
Hz), 6.45 (1H, d, J = 1.8 Hz), 7.57 (1H, d, J = 8.6 Hz), 7.7
4 (IH, d, J = 2.4 Hz), 8.36 (1H, d, ] = 2.4 Hz).

LRMS (ESI*) 409 [M+HJ".

1-109

'H NMR (400 MHz, CDCLs) & 1.54-1.75 (6H, m), 3.23 (2H,
t, J = 8.6 Hz), 343-3.75 (4H, m), 3.64 (3H, s), 4.08 (2H, t,
J = 8.6 Hz), 6.68 (1H, d, ] = 1.2 Hz), 7.51-7.55 (1H, m), 7.
72 (1H, d, J = 7.9 Hz), 8.09-8.14 (2H, m).

LRMS (ESI*) 379 [M+H]*.

1-110

o]
O/S AN 2 NJ(N
7 N N ‘N’

(o}

'H NMR (400 MHz, CDCl3) § 1.15-1.39 (6H, m), 1.70-1.83 (
2H, m), 1.87-2.01 (2H, m), 2.86-2.97 (1H, m), 3.64 (3H, s),
3.87 (2H, t, J = 4.6 Hz), 439 (2H, t, J = 4.6 Hz), 6.59 (IH,
d, J =12 Hz), 7.01 (IH, dd, J = 79, 1.8 Hz), 7.26 (1H, d
,J =18 Hz), 767 (1H, d, ] = 79 Hz), 7.88 (1H, d, J = 2.
4 Hz).

LRMS (ESI*) 398 [M+HJ".
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Chemical Structural
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Spectrum Data

1-111

9 o]
1) [C NJ(N—
Z N NS ‘N'
o

'"H NMR (400 MHz, CDCl3) § 1.20-1.54 (5H, m), 1.69-1.77 (
1H, m), 1.80-1.91 (4H, m), 3.07-3.16 (1H, m), 3.65 (3H, s),
393 (2H, t, J = 43 Hz), 442 (2H, t, J] = 4.3 Hz), 6.69 (1H,
d, J = 1.2 Hz), 697 (1H, dd, J = 7.3, 1.8 Hz), 7.68 (1H, d
,J =18 Hz), 770 (1H, d, J = 8.6 Hz), 843 (1H, d, J = 1.
8 Hz).

LRMS (ESI*) 394 [M+H]".

1-112

o o
F /""O])‘\% 7 N J(N_
Z S iy
N N

'H NMR (400 MHz, CDCl3) & 1.33-2.06 (6H, m), 2.09-2.17 (
2H, m), 2.77-3.10 (4H, m), 3.64 (3H, s), 3.82 2H, t, J = 5.
5 Hz), 4.15-4.51 3H, m), 6.68 (1H, d, J = 1.2 Hz), 6.76 (1
H, dd, J = 7.3, 1.8 Hz), 7.47-7.51 (1H, m), 7.64 (I1H, d, J =
6.7 Hz), 8.09 (1H, d, ] = 1.8 Hz).

LRMS (ESI*) 425 [M+HJ".

1-113

o 0
P SIS
N N

'H NMR (400 MHz, CDCl3) & 1.34-2.06 (6H, m), 1.41 (3H,
t, ] = 7.3 Hz), 2.09-2.17 (2H, m), 2.76-3.10 (4H, m), 3.82 (2
H, t, J =55 Hz), 402 2H, q, J] = 7.3 Hz), 4.16-4.53 (3H,
m), 6.71 (1H, d, J = 1.2 Hz), 6.74 (1H, dd, J = 7.3, 1.8 Hz)
. 747-7.51 (1H, m), 7.64 (1H, d, ] = 6.7 Hz), 8.08 (1H, d,
J = 24 Hz).

LRMS (ESI*) 439 [M+HJ".

1-114

o o

s, > A J( o—
~ S d
N N

'H NMR (400 MHz, CDCl3) & 1.33-2.06 (6H, m), 2.09-2.19 (
2H, m), 2.72-3.14 (4H, m), 343 (3H, s), 3.82 QH, t, J = 5.
5 Hz), 4.12-4.67 (3H, m), 530 H, s), 6.67 (1H, d, J = 12
Hz), 6.77 (1H, dd, J = 7.3, 1.8 Hz), 7.48-7.52 (1H, m), 7.63
(1H, d, J = 8.6 Hz), 8.10 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 455 [M+H]".

1-115

o o
F/h..O‘)‘\% 2 NJ(N—/O_/
P S s
N N

'H NMR (400 MHz, CDClz)  1.22 3H, t, J = 7.3 Hz), 1.3
4-2.05 (6H, m), 2.09-2.18 (2H, m), 2.71-3.13 (4H, m), 3.65 (
2H, q, J = 7.3 Hz), 3.82 @H, t, J = 5.5 Hz), 4.06-4.64 (3H,
m), 534 (2H, s), 6.65-6.69 (1H, m), 6.76 (1H, dd, J = 7.3,
1.8 Hz), 7.48-7.52 (1H, m), 7.63 (1H, d, J = 8.6 Hz), 8.09 (
H, d, ] = 2.4 Hz).

LRMS (ESI*) 469 [M+HJ".
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Chemical Structural
Formula

Spectrum Data

1-116

'H NMR (400 MHz, CDCl3) & 1.34-2.06 (6H, m), 2.08-2.16 (
2H, m), 2.69-3.14 (4H, m), 3.37 3H, s), 3.77 @H, t, J = 5.
5 Hz), 381 QH, t, ] = 5.5 Hz), 4.15 2H, t, ] = 5.5 Hz), 4.
20-4.60 (3H, m), 6.69-6.71 (1H, m), 6.73 (1H, dd, J = 7.9, 1
8 Hz), 749 (1H, d, J = 1.8 Hz), 7.62-7.66 (1H, m), 8.08 (1
H, d, J = 24 Ho).

LRMS (ESI*) 469 [M+H]".

1-117

'H NMR (400 MHz, CDClz) & 1.18 3H, t, J = 7.3 Hz), 1.3
2-2.06 (6H, m), 2.08-2.18 (2H, m), 2.70-3.15 (4H, m), 3.53 (
2H, q, ] = 7.3 Hz), 3.78-3.84 (4H, m), 4.15 @H, t, J = 5.5
Hz), 4.20-4.58 (3H, m), 6.70 (1H, d, J = 1.2 Hz), 6.73 (1H,
dd, T = 73, 1.8 Hz), 749 (1H, d, ] = 2.4 Hz), 7.64 (1H, d,
J = 6.7 Hz), 8.08 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 483 [M+HJ".

1-118

'H NMR (400 MHz, CDCl3) § 1.34-2.05 (6H, m), 2.08-2.17 (
2H, m), 2.75-3.14 (4H, m), 3.36 (3H, s), 3.50-3.55 (2H, m),

3.62-3.67 (2H, m), 3.81 (2H, t, J = 5.8 Hz), 3.88 2H, t, J =
5.8 Hz), 4.16 (2H, t, J = 5.8 Hz), 4.21-4.49 (3H, m), 6.69 (
1H, d, J = 1.2 Hz), 6.73 (1H, dd, J = 7.9, 1.8 Hz), 7.47-7.5
1 (IH, m), 7.63 (1H, dd, J = 7.9, 1.2 Hz), 8.08 (1H, d, J =
2.4 Hz).

LRMS (ESI*) 513 [M+H]".

1-119

o o}

'H NMR (400 MHz, CDCl3) & 1.34-2.05 (6H, m), 2.08-2.19 (
2H, m), 2.69-3.12 (4H, m), 3.64 (3H, s), 3.82 2H, t, J = 5.
5 Hz), 4.16-4.62 (3H, m), 6.68 (1H, d, J = 1.2 Hz), 6.76 (1
H, dd, ] = 7.9, 1.2 Hz), 749 (1H, d, ] = 1.8 Hz), 7.64 (1H,
d, J = 8.6 Hz), 8.09 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 425 [M+HJ".

1-120

o
gepsiosy

'H NMR (400 MHz, CDCl3) & 1.34-2.06 (6H, m), 1.41 (3H,
t, ] = 7.3 Hz), 2.08-2.18 (2H, m), 2.72-3.14 (4H, m), 3.82 (2
H, t, ] =55 Hz), 402 2H, q, ] = 7.3 Hz), 4.17-4.63 (3H,
m), 6.71 (1H, d, J = 1.2 Hz), 6.74 (1H, dd, J = 7.9, 1.8 Hz)
, 749 (1H, d, J = 1.8 Hz), 7.64 (1H, dd, J = 7.3, 1.2 Hz),
8.08 (1H, d, ] = 2.4 Hz).

LRMS (ESI*) 439 [M+HJ".
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1-121

9 0

0

F”\[:} N (2 Nf%_/
Z N ¢
N N

'H NMR (400 MHz, CDCl3) & 1.33-2.06 (6H, m), 2.09-2.20 (
2H, m), 2.67-3.14 (4H, m), 3.43 (3H, s), 3.83 (2H, t, J = 5.
5 Hz), 4.17-4.67 3H, m), 530 (2H, s), 6.67 (1H, d, J = 1.8
Hz), 6.77 (1H, dd, J = 7.3, 1.8 Hz), 7.50 (1H, d, J = 1.8 H
2), 7.64 (1H, d, J = 7.3 Hz), 8.10 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 455 [M+H]".

1-122

Q o
«OKCC sl
N N

'H NMR (400 MHz, CDCls) & 1.22 3H, t, J = 7.3 Hz), 1.3
3-2.06 (6H, m), 2.08-2.19 (2H, m), 2.70-3.15 (4H, m), 3.65 (
2H, q, J = 7.3 Hz), 3.82 @H, t, J = 5.5 Hz), 4.17-4.62 (3H,
m), 534 (2H, s), 6.67 (1H, d, ] = 1.2 Hz), 6.76 (1H, dd, J

=179, 1.8 Hz), 7.50 (1H, d, J = 1.8 Hz), 7.63 (1H, d, ] = 7
3 Hz), 8.09 (IH, d, J = 1.8 Hz).

LRMS (ESI*) 469 [M+HJ".

1-123

'H NMR (400 MHz, CDCL3) & 1.34-2.06 (6H, m), 2.08-2.18 (
2H, m), 2.69-3.13 (4H, m), 3.37 (3H, s), 3.77 QH, t, J = 5.
5 Hz), 381 QH, t, J = 5.5 Hz), 4.16 (2H, t, J = 5.5 Hz), 4.
20-4.65 3H, m), 6.71 (1H, d, J = 1.2 Hz), 6.73 (1H, dd, J
=73, 1.8 Hz), 749 (1H, d, J = 1.2 Hz), 7.64 (1H, d, J = 8
.6 Hz), 8.08 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 469 [M+HJ".

1-124

“o*ccm

'H NMR (400 MHz, CDCls) & 1.17 GH, t, J = 7.3 Hz), 1.3
4-2.06 (11H, m), 2.08-2.17 (2H, m), 2.73-3.12 (4H, m), 3.53
(H, q, J = 7.3 Hz), 3.77-3.85 (4H, m), 4.14 2H, t, J = 5.5
Hz), 4.19-4.59 (3H, m), 6.70 (1H, d, J = 1.8 Hz), 6.73 (1H,
dd, J = 79, 1.8 Hz), 749 (1H, d, J = 1.2 Hz), 7.64 (1H, dd
.7 =173, 12 Hz), 808 (IH, d, J = 2.4 Hz).

LRMS (ESI*) 483 [M+HJ".

1-125

o—

'"H NMR (400 MHz, CDCl3) § 1.33-2.06 (6H, m), 2.08-2.17 (
2H, m), 2.70-3.14 (4H, m), 3.36 (3H, s), 3.50-3.55 (2H, m),

3.63-3.68 (2H, m), 3.81 (2H, t, J = 5.5 Hz), 3.88 (2H, t, J =
5.5 Hz), 4.16 (2H, t, J = 5.5 Hz), 4.20-4.64 (3H, m), 6.69 (
1H, d, J = 1.2 Hz), 6.74 (1H, dd, J = 7.9, 1.8 Hz), 749 (1

H, d, J = 24 Hz), 7.63 (1H, d, J = 6.7 Hz), 8.08 (1H, d, J

= 2.4 Hz).

LRMS (ESI*) 513 [M+H]".
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1-126

(o]

'H-NMR (400 MHz, DMSO-de) & 1.17 (3H, t, J = 7.3 Hz),
1.93-2.11 (6H, m), 2.87 (2H, t, J = 6.4 Hz), 3.47-3.68 (6H,
m), 3.81 (2H, t, J = 5.4 Hz), 445 (2H, s), 7.42 (1H, dd, J
=85, 1.8 Hz), 748 (1H, d, J = 2.4 Hz), 7.54 (1H, d, T = |
2 Hz), 7.63 (1H, d, J = 7.9 Hz), 7.92 (1H, d, ] = 1.8 Hz).
LRMS (ESI*) 441 [M+HJ".

1-127

N

'H NMR (400 MHz, DMSO-ds) & 1.94-2.10 (4H, m), 3.06 (3
H, s), 3.48-3.69 (4H, m), 3.96 (2H, t, J = 4.3 Hz), 4.36 (2H,
t, ] = 43 Hz), 444 (2H, s), 724 (1H, d, J = 1.8 Hz), 7.51
(1H, dd, J = 7.9, 1.8 Hz), 7.60-7.66 (2H, m), 7.76 (1H, d,

J = 1.8 Hz).
LRMS (ESI*) 429 [M+H]*.

1-128

[¢] [o]
N I\N NH
F Z Z
g N
0.

'H NMR (400 MHz, DMSO-ds) & 1.95-2.09 (4H, m), 3.48-3.
68 (4H, m), 401 (2H, t, J = 43 Hz), 437 QH, t, J = 4.3
Hz), 6.48 (1H, d, J = 6.7 Hz), 7.13 (1H, dd, J = 7.0, 58 H
2), 726 (1H, d, J = 1.8 Hz), 7.58 (1H, d, J = 1.8 Hz), 7.62
(1H, dd, J = 8.9, 2.1 Hz), 7.80 (1H, d, J = 2.4 Hz), 8.11 (1
H, d, J = 8.6 Hz), 11.08-11.15 (1H, m).

LRMS (ESI*) 427 [M+HJ".

1-129

/
[o} N-N
1 ):o
N SN N

'H NMR (400 MHz, CDCl3) & 1.94-2.08 (4H, m), 2.10-2.17 (
2H, m), 2.89 (2H, t, ] = 6.4 Hz), 3.64 (3H, s), 3.69-3.80 (4
H, m), 3.83 2H, t, J = 5.8 Hz), 6.70 (1H, d, J = 1.2 Hz), 6
74 (1H, dd, T = 7.6, 2.1 Hz), 7.51 (I1H, d, ] = 1.8 Hz), 7.6
5 (IH, d, J = 8.6 Hz), 8.10 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 429 [M+HJ".
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1-130

% o}
N A
o*%@\w

'H NMR (400 MHz, CDCL3) & 1.51-1.75 (6H, m), 2.01-2.11
(2H, m), 2.76 (2H, t, J = 6.1 Hz), 3.36-3.78 (9H, m), 6.42 (
1H, d, J = 1.8 Hz), 6.54 (1H, dd, ] = 7.9, 1.8 Hz), 6.98 (1
H, d, J =79 Hz), 7.15 (IH, dd, T = 8.6, 1.8 Hz), 7.24 (1H
,d, J =18 Hz), 7.59 (1H, d, J = 7.9 Hz).

LRMS (ESI*) 392 [M+HJ".

1-131

'H NMR (400 MHz, CDCl3) & 1.51-1.73 (6H, m), 1.99-2.09
(2H, m), 2.81 2H, t, J = 6.1 Hz), 3.36-3.66 (4H, m), 3.69 (
2H, t, T = 6.1 Hz), 3.90 (3H, s), 7.01 (1H, d, J = 8.6 Hz),
7.04 (1H, dd, J = 8.6, 1.8 Hz), 7.20 (1H, d, J = 1.2 Hz), 7.
24 (2H, d, J = 8.6 Hz), 7.97 (2H, d, J = 9.2 Hz).

LRMS (ESI*) 379 [M+H]*

1-132

o o
F >~ SN
N
F N
o

'"H NMR (400 MHz, CDCl3) & 1.75-2.01 (6H, m), 2.14-2.27
(2H, m), 3.15-3.25 (1H, m), 3.66 (3H, s), 394 2H, t, J = 4
.3 Hz), 443 (2H, t, ] = 43 Hz), 6.72 (1H, d, ] = 1.2 Hz),
6.94 (1H, dd, J = 7.9, 1.8 Hz), 7.67 (1H, d, J = 2.4 Hz), 7.
71 (1H, dd, J = 79, 1.2 Hz), 841 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 430 [M+H]*.

1-133

Q o}
>
syess
F =
F N
oS

'H NMR (400 MHz, CDCL3) & 1.72-2.00 (6H, m), 2.13-2.26
(2H, m), 3.12-3.24 (4H, m), 400 (2H, t, J = 4.9 Hz), 4.37-4
44 (4H, m), 7.44 (1H, dd, J = 7.9, 1.8 Hz), 7.53 (1H, d, J
=12 Hz), 7.63 (IH, d, J = 1.8 Hz), 7.89 (1H, d, J = 8.6
Hz), 835 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 428 [M+HJ".

1-134

0 0
N
O O
N
O

'H NMR (400 MHz, CDCl3) & 1.19-1.41 (3H, m), 1.43-1.56

(2H, m), 1.67-1.76 (1H, m), 1.78-1.93 (4H, m), 3.02-3.15 (1

H, m), 321 (3H, s), 3.99 (2H, t, J = 4.3 Hz), 4.33-4.47 (4H

. m), 7.43 (1H, dd, J = 8.6, 1.8 Hz), 7.54 (1H, s), 7.65 (1H,
d, J =18 Hz), 7.88 (1H, d, J = 7.9 Hz), 838 (1H, d, ] =
1.8 Hz).

LRMS (ESI*) 392 [M+HJ".

1-135

0]
SRS NEA
= N X \N'

'H NMR (400 MHz, CDCl3) & 1.15-1.39 (6H, m), 1.71-1.82
(2H, m), 1.88-1.99 (2H, m), 2.06-2.15 (2H, m), 2.80-2.91 (3
H, m), 3.63 (3H, s), 3.79 2H, t, J = 6.1 Hz), 6.61 (1H, d,
J = 12 Hz), 6.80 (1H, dd, J = 7.9, 1.8 Hz), 7.43-7.47 (1H,
m), 7.61 (1H, d, J = 7.3 Hz), 8.10 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 396 [M+HJ".
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1-136

'H NMR (400 MHz, CDCl3) & 1.13-1.38 (6H, m), 1.69-1.80
(2H, m), 1.89-1.98 (2H, m), 2.81-2.90 (1H, m), 3.19 (3H, s),
3.94 (2H, t, J = 4.3 Hz), 4.33-4.39 (4H, m), 7.23 (1H, d, J
= 1.8 Hz), 7.38 (I1H, dd, J = 7.9, 1.8 Hz), 7.55 (1H, d, ] =
1.2 Hz), 7.80-7.86 (2H, m).
LRMS (ESI*) 396 [M+HJ".

1-137

'H NMR (400 MHz, CDCl3) & 1.49-1.70 (6H, m), 3.35-3.83
(9H, m), 4.25-4.44 (2H, m), 6.35 (1H, d, J = 7.9 Hz), 6.75
(1H, dd, J = 8.5, 1.8 Hz), 6.95 (1H, d, J = 1.8 Hz), 7.29-7.
37 (2H, m), 7.56 (1H, td, J = 7.3, 1.8 Hz), 7.88 (1H, dd, J
=179, 1.2 Hz).

LRMS (ESI*) 381 [M+HJ".

1-138

'H NMR (400 MHz, CDCl3) & 1.51-1.71 (6H, m), 3.17 (2H,
t, ] = 8.5 Hz), 3.46-3.63 (4H, m), 3.69 (3H, s), 3.98 (2H, t,
J = 85 Hz), 640 (1H, d, J = 8.5 Hz), 7.05 (1H, dd, J = 7.
9, 1.8 Hz), 7.21 (1H, td, J = 7.3, 1.2 Hz), 7.25 (1H, d, J =
1.2 Hz), 7.37 (1H, dd, J = 7.9, 1.2 Hz), 7.51 (1H, td, J = 7
3, 1.8 Hz), 7.83 (1H, dd, T = 7.9, 1.8 Hz).

LRMS (ESI*) 365 [M+HJ".

1-139

'H NMR (400 MHz, CDCl3) & 1.51-1.73 (6H, m), 3.17 (2H,
t, ] = 8.5 Hz), 3.44-3.70 (4H, m), 3.93 (3H, s), 4.04 (2H, t,
J =85 Hz), 7.09 (1H, d, J = 7.9 Hz), 7.17 (1H, dd, J = 7.
9, 1.2 Hz), 7.29 (1H, d, T = 1.2 Hz), 7.38-7.46 (2H, m), 7.6
5 (IH, td, J = 6.7, 1.8 Hz), 7.88 (1H, s).

LRMS (ESI*) 365 [M+HJ".

1-140

'"H NMR (400 MHz, CDCl3) § 1.52-1.73 (6H, m), 3.18 (2H,
t, J = 85 Hz), 3.41-3.73 (4H, m), 3.90 (3H, s), 4.06 (2H, t,
J = 8.5 Hz), 7.16-7.25 (4H, m), 7.30 (1H, s), 7.99-8.05 (2H,
m).

LRMS (ESI*) 365 [M+H]*.

1-141

'H NMR (400 MHz, CDCLs) & 1.51-1.74 (6H, m), 3.19 (2H,
t, ] = 83 Hz), 3.39-3.73 (7H, m), 4.02 (2H, t, J = 8.3 Hyz),
641 (1H, d, J = 1.2 Hz), 6.75 (IH, dd, J = 7.9, 1.8 Hz), 7.
12 (1H, d, T = 7.9 Hz), 720 (1H, dd, J = 8.6, 1.8 Hz), 7.3
1 (IH, d, T = 1.2 Hz), 7.71 (1H, d, J = 7.9 Hz).

LRMS (ESI*) 378 [M+HJ".
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Hz), 7.06 (1H, d, J = 8.6 Hz), 7.71 (1H, dd, J] = 73, 1.2 H

[0677]
[Table 80]
Example No. | Chemical Structural Spectrum Data
Formula
'H NMR (400 MHz, CDCl3) & 1.56-1.58 (4H, m), 1.58 (9H,
0 0 J< s), 1.64-1.73 (2H, m), 2.59 (3H, s), 3.37-3.75 (4H, m), 3.89-
1142 QN)K(;NL /do 3.94 (2H, m), 4.32-4.37 (2H, m), 7.21 (2H, d, J = 1.8 Hz),
N 7.24-7.28 (1H, m), 7.84 (1H, d, T = 1.8 Hz), 7.90 (1H, d, J
© = 8.6 Hz).
LRMS (ESI*) 438 [M+H]".
'H NMR (400 MHz, CDCl3) & 1.50-1.58 (4H, m), 1.60 (9H,
0 0 J< s), 1.65-1.73 (2H, m), 3.34-3.76 (4H, m), 3.91 (2H, t, J = 4.
1143 QN)K(;NL @\)% 6 Hz), 436 (2H, t, ] = 4.6 Hz), 7.23 (1H, d, J = 1.8 Hz),
N cl 738 (1H, dd, J = 8.6, 2.4 Hz), 7.46 (1H, d, J = 2.4 Hz), 7.
© 82 (1H, d, J = 8.6 Hz), 7.85 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 458 [M+HJ".
'H NMR (400 MHz, CDCl3) & 1.50-1.58 (4H, m), 1.59 (9H,
0 0 J< s), 1.62-1.71 (2H, m), 2.22 (3H, s), 3.39-3.99 (6H, m), 4.34-
1144 OJ\(;NL (o 443 2H, m), 7.18 (1H, d, J = 1.8 Hz), 7.24 (1H, d, J = 8.
N 6 Hz), 7.77 (I1H, d, J = 1.8 Hz), 7.90 (1H, dd, ] = 7.9, 1.8
© Hz), 7.94 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 438 [M+HJ".
'H NMR (400 MHz, CDCl3) & 1.34-2.06 (6H, m), 2.08-2.19
o o | @H. m), 2.71-3.14 (4H, m), 3.83 2H. t, J = 5.5 Hz), 4.14-4
1-145 F/’«/Ol Y N\J{NH 63 (3H, m), 6.70 (1H, d, J = 1.2 Hz), 677 (1H, dd, J = 7.
N N 9, 1.8 Hz), 7.48-7.52 (1H, m), 7.64 (1H, d, J = 6.7 Hz), 8.1
0 (1H, d, T = 2.4 Hz), 9.22 (1H, br s).
LRMS (ESI*) 411 [M+H]".
'H NMR (400 MHz, CDCl3) & 1.35-2.06 (6H, m), 2.09-2.18
o o | @H. m), 275-3.14 (4H, m), 3.83 (H, t, ] = 55 Hz), 4.12-4
1146 FU Y 7 N\J<NH 68 3H, m), 6.70 (1H, d, J = 1.2 Hz), 6.77 (1H, dd, J = 7.
N N 9, 1.8 Hz), 7.48-7.52 (1H, m), 7.64 (1H, d, J = 6.7 Hz), 8.1
0 (1H, d, T = 2.4 Hz), 921 (1H, br s).
LRMS (ESI*) 411 [M+H]".
'H NMR (400 MHz, CDCl3) & 1.93-2.11 (4H, m), 3.63 (3H,
o o s), 3.66-3.87 (6H, m), 435 (2H, t, ] = 4.3 Hz), 6.53-6.59 (2
N A | H, m), 691 (1H, dd, J = 8.6, 1.8 Hz), 7.02 (1H, d, J = 1.8
1147 SO
F A

7).
LRMS (EST*) 430 [M+H]".
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1-148

0] JZ)
=
N
F N
0]

'"H NMR (400 MHz, CDCl3) § 1.90-2.14 (4H, m), 3.46-3.95
(6H, m), 4.35 (2H, t, J = 4.3 Hz), 6.55-6.61 (2H, m), 6.93 (
1H, dd, J = 79, 1.8 Hz), 7.02 (1H, d, J = 1.8 Hz), 7.07 (1
H, d, J = 8.6 Hz), 7.72 (1H, dd, J = 7.3, 1.2 Hz), 9.36 (1H
, br s).

LRMS (ESI*) 416 [M+H]*.

1-149

o

'H NMR (400 MHz, CDCl3) & 1.91-2.11 (4H, m), 3.20 (3H,
s), 3.64-3.85 (6H, m), 433 (2H, t, J = 4.3 Hz), 435 (2H, s)
, 6.86 (1H, dd, J = 8.6, 1.8 Hz), 7.00 (2H, dd, J = 5.5, 3.1
Hz), 7.28-7.32 (2H, m), 7.82 (1H, d, J = 8.6 Hz).

LRMS (ESI*) 428 [M+HJ".

1-150

@*@@Q
o/

'H NMR (400 MHz, CDCl3) & 1.91-2.08 (4H, m), 3.67-3.79
(6H, m), 3.79 3H, s), 3.84 (3H, s), 426 (2H, s), 431 (2H,

t, ] =42 Hz), 475 (2H, s), 6.44 (1H, dd, J = 8.5, 2.4 Haz),
6.47 (1H, d, ] = 2.4 Hz), 6.83 (IH, dd, J = 8.5, 1.8 Hz),
6.95-7.00 (2H, m), 7.20-7.24 (2H, m), 7.28 (1H, dd, J = 7.9,
1.8 Hz), 7.83 (1H, d, J = 7.9 Hz).

LRMS (ESI*) 564 [M+HJ".

1-151

o o]
N N™
7Q)K©\ me
F N X
F
O

'H NMR (400 MHz, CDCl3) & 1.94-2.12 (4H, m), 3.16 (3H,
s), 3.63-3.88 (4H, m), 422 (2H, t, J = 4.9 Hz), 4.29-4.34 (4
H, m), 6.96 (1H, dd, J = 8.6, 1.8 Hz), 7.02 (1H, d, ] = 1.8
Hz), 7.28 (1H, d, J = 1.2 Hz), 7.42 (1H, d, J = 7.9 Hz), 8.
76 (1H, d, J = 1.2 Hz).

LRMS (ESI*) 429 [M+HJ".

1-152

o] o]
N NH
O

'H NMR (400 MHz, CDCLs) & 1.94-2.11 (4H, m), 3.64-3.84
(4H, m), 3.87 (2H, t, J = 4.3 Hz), 435 H, t, J = 4.3 Hz),
6.89 (1H, dd, J = 8.6, 1.8 Hz), 7.04 (1H, d, J = 2.4 Hz),
7.24 (1H, d, J = 8.6 Hz), 7.41-7.47 (2H, m), 8.00 (1H, d, J
= 3.7 Hz), 823 (IH, d, ] = 8.6 Hz), 9.72 (IH, br s).

LRMS (ESI*) 427 [M+HJ".

1-153

o] o]
N N~
O

'H NMR (400 MHz, CDCl3) & 1.93-2.12 (4H, m), 3.59 3H,
s), 3.66-3.83 (4H, m), 3.86 (2H, t, J = 4.3 Hz), 435 (2H, t,
J =43 Hz), 6.88 (1H, dd, J = 8.6, 1.8 Hz), 7.03 (1H, d, J
= 1.8 Hz), 721 (1H, d, J = 7.9 Hz), 7.38-7.43 (2H, m), 8.0
2 (1H, s), 8.22-8.28 (1H, m).

LRMS (ESI*) 441 [M+HJ".
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1-154

Sepelea’y
F ) \)

'H NMR (400 MHz, CDCl3) & 1.92-2.12 (4H, m), 3.46 3H,
s), 3.61-3.88 (6H, m), 435 (2H, t, J = 4.3 Hz), 5.28 (2H, s)
, 654 (IH, t, J = 1.2 Hz), 6.58 (1H, dd, J = 7.9, 1.8 Hz),
6.92 (1H, dd, J = 8.6, 1.8 Hz), 7.02 (1H, d, J = 1.8 Hz), 7.
07 (1H, d, J = 8.6 Hz), 7.71 (1H, dd, ] = 7.9, 1.2 Hz).
LRMS (ESI*) 460 [M+H]".

1-155

(o] O
@i \”dN”
L)

'H NMR (400 MHz, CDCl3) & 1.49-1.73 (6H, m), 2.09-2.19
(2H, m), 2.92 2H, t, J = 6.1 Hz), 3.41-3.75 (4H, m), 3.93 (
2H, t, ] = 6.1 Hz), 7.51 (IH, d, J = 1.8 Hz), 7.60-7.67 (2H,
m), 8.02 (1H, d, J = 2.4 Hz), 8.05 (1H, d, ] = 2.4 Hz), 8.
23 (IH, d, J = 8.6 Hz), 1043 (1H, br s).

LRMS (ESI*) 390 [M+HJ".

1-156

@*@Q

'H NMR (400 MHz, CDCl3) & 1.59 (4H, s), 1.67 (2H, s), 3.
45-3.65 (4H, m), 3.75 2H, t, ] = 4.2 Hz), 3.92 (3H, s), 4.3
2 QH, t, ] = 42 Hz), 6.84 (2H, dt, T = 153, 6.4 Hz), 6.97
(IH, d, J = 1.8 Hz), 744 2H, t, J = 3.0 Hz), 7.78 (1H, t,
J = 3.3 Hz), 7.90 (1H, s).
LRMS (ESI*) 381 [M+HJ".

1-157

@O*%@“

'H NMR (400 MHz, DMSO-dg) & 1.43-1.53 (4H, m), 1.55-1.64 (
2H, m), 3.35-3.50 (4H, m), 3.81 (2H, t, J = 4.5 Hz), 4.26 (2
H, t, J = 45 Hz), 6.80 (1H, dd, J = 8.5, 1.8 Hz), 6.88 (1H,
d, J =18 Hy), 7.13 (1H, d, J = 8.5 Hz), 7.39 (2H, dd, J
=170, 2.1 Hz), 776 (2H, dd, J = 11.5, 2.4 Hz).

LRMS (ESI*) 348 [M+HJ".

1-158

'H NMR (400 MHz, CDCL3) & 1.64-1.70 (6H, m), 3.43-3.60
(4H, m), 3.62 (2H, s), 3.70 (2H, t, ] = 3.6 Hz), 3.72 (3H, s
), 430 2H, t, J = 4.5 Hz), 6.80 (1H, dd, J = 8.5, 1.8 Hz),
6.86 (1H, d, J = 8.5 Hz), 6.95 (1H, d, J = 1.8 Hz), 7.19 2
H, d, J = 85 Hz), 7.28 (2H, d, J = 8.5 Hz).

LRMS (ESI*) 395 [M+HJ".

1-159

'"H NMR (400 MHz, CDCl3) § 1.57-1.71 (6H, m), 2.65 (2H,
t, J = 7.9 Hz), 295 (2H, t, J = 7.9 Hz), 3.45-3.65 (4H, m),
3.69 (3H, s), 3.71 (2H, s), 431 (2H, t, ] = 4.3 Hz), 6.80 (2
H, s), 6.94 (1H, s), 7.16 2H, d, J = 7.9 Hz), 7.21 (2H, d, J
= 8.6 Hz).

LRMS (ESI*) 409 [M+H]".




[0680]
[Table 83]

- 298 -

Example No.

Chemical Structural
Formula

Spectrum Data

1-160

'H NMR (400 MHz, CDCl3) & 1.58-1.70 (6H, m), 2.95 (3H,
s), 3.40-3.68 (4H, m), 3.72 (2H, t, T = 4.3 Hz), 4.29-4.34 (4
H, m), 455 (IH, t, J = 5.8 Hz), 6.81 (1H, dd, J = 8.6, 1.8
Hz), 6.86 (1H, d, J = 7.9 Hz), 6.96 (1H, d, J = 1.8 Hz), 7.
23 (2H, d, J = 8.6 Hz), 735 (2H, d, J = 8.6 Hz).

LRMS (ESI*) 430 [M+HJ".

1-161

'H NMR (400 MHz, CDCl3) & 1.51-1.70 (6H, m), 2.89 (3H,
s), 3.14-3.19 (2H, m), 3.29-3.34 (2H, m), 3.39-3.67 (4H, m),
370 2H, t, J = 4.3 Hz), 430 H, t, J = 4.3 Hz), 6.79-6.84
(2H, m), 6.95 (1H, d, J = 1.2 Hz), 7.19-7.25 (4H, m).
LRMS (ESI*) 429 [M+H]".

1-162

'H NMR (400 MHz, CDCl3) & 1.59-1.72 (6H, m), 2.83 (3H,
s), 3.40-3.65 (4H, m), 3.74 (2H, t, J = 4.3 Hz), 4.23 (2H, s)
, 430 2H, t, J = 4.3 Hz), 6.83 (1H, dd, J = 8.3, 2.1 Hz),
6.97 (2H, dd, J = 4.9, 3.1 Hz), 7.27-7.28 (2H, m), 7.39 (2H,
d, J = 8.6 Hz).

LRMS (ESI*) 415 [M+HJ".

1-163

'H NMR (400 MHz, CDCl3) & 1.62-1.73 (6H, m), 3.40-3.77
(7H, m), 4.02 (2H, dd, J = 5.5, 3.1 Hz), 440 (2H, dd, J =
5.8, 3.4 Hz), 7.26 (1H, s), 7.59 (1H, d, ] = 2.4 Hz), 7.73 (1
H, dd, J = 8.6, 2.4 Hz), 7.87 (IH, d, J = 2.4 Hz), 8.03 (1H
,s), 828 (1H, d, J = 8.6 Hz).

LRMS (ESI*): 406 (M+H*).

1-164

'H NMR (400 MHz, CDCl3) & 1.54-1.73 (6H, m), 3.27 (3H,
s), 3.36-3.80 (4H, m), 4.00 (2H, t, J = 4.3 Hz), 442 (2H, t,
J =43 Hz), 729 (1H, d, T = 1.8 Hz), 7.86 (1H, d, ] = 1.8
Hz), 7.88 (IH, d, J = 8.6 Hz), 7.98 (1H, dd, J = 8.6, 1.8

Hz), 8.02 (1H, d, J = 1.8 Hz).

LRMS (ESI*): 443 (M+H*).

1-165

'H NMR (400 MHz, CDCl3) & 1.56-1.74 (6H, m), 3.26 (3H,
s), 3.38-3.82 (4H, m), 4.00-4.02 (2H, m), 4.41-4.43 (2H, m),
730 (1H, d, T = 1.8 Hz), 7.82 (1H, dd, J = 8.6, 1.8 Hz), 7.
89 (1H, d, J = 1.8 Hz), 8.00 (1H, d, J = 8.6 Hz), 8.07 (1H,
d, J = 1.8 Ho).

LRMS (ESI*): 443 (M+H*).
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1-166

'H NMR (400 MHz, CDCl3) & 1.59-1.76 (6H, m), 3.18 (3H,
s), 3.35-3.79 (4H, m), 3.99 (2H, t, J = 4.3 Hz), 440 (2H, t,
J =46 Hz), 727 (1H, d, J = 1.8 Hz), 7.71 (1H, dd, J = 8.
3, 2.1 Hz), 7.83 (1H, d, T = 7.9 Hz), 7.86 (I1H, d, J = 1.8

Hz), 7.92 (1H, d, J = 1.8 Hz).

LRMS (ESI*): 407 (M+H").

1-167

'H NMR (400 MHz, CDCl3) & 1.39-1.44 (2H, m), 1.58-1.74
(8H, m), 2.22-2.29 (1H, m), 3.40-3.74 (4H, m), 3.99 (2H, t,
J = 45 Hz), 441 QH, t, J = 45 Hz), 7.26 (1H, s), 7.57 (1
H, dd, J = 8.5, 1.8 Hz), 7.86 (1H, d, J = 6.1 Hz), 7.88 (1H
,s), 8.05 (1H, d, J = 1.8 Hz).

LRMS (ESI*): 453 (M+H*).

1-168

'H NMR (400 MHz, DMSO-ds) & 1.44-1.68 (6H, m), 1.90-2.03 (
2H, m), 2.86 (2H, t, J = 6.4 Hz), 3.22-3.37 (1H, m), 3.40-3.
59 (4H, m), 3.80 (2H, d, J = 7.3 Hz), 407 QH, t, J = 5.8
Hz), 437 QH, t, J = 6.1 Hz), 445 (2H, s), 4.66 (2H, dd, J
=179, 6.1 Hz), 7.56 (1H, d, J = 2.4 Hz), 7.96 (1H, s), 8.0
4 (1H, d, J = 2.4 Hz), 8.65 (1H, d, J = 1.2 Hz).

LRMS (ESI*) 448 [M+HJ".

1-169

'H NMR (400 MHz, DMSO-de) 5 1.17 (3H, t, J = 7.3 Hz), 1.4
1-1.67 (6H, m), 1.95-2.07 (2H, m), 2.87 (2H, t, J = 6.4 Hz),
3.39-3.60 (6H, m), 3.80 (2H, t, J = 5.8 Hz), 4.45 (2H, s),

7.39-7.45 (2H, m), 7.53 (1H, s), 7.63 (I1H, d, J = 7.9 Hz), 7
84 (IH, d, J = 2.4 Hz).

LRMS (ESI*) 405 [M+HJ".

1-170

'H NMR (400 MHz, CDCl3) & 1.45-1.77 (6H, m), 2.02-2.15
(2H, m), 2.89 (2H, t, J = 6.4 Hz), 3.43-3.67 (4H, m), 3.72-3
89 (8H, m), 4.26 (2H, s), 474 (2H, s), 6.41-6.48 (2H, m),
7.18 (1H, d, J = 7.9 Hz), 7.32-7.38 (2H, m), 7.41-7.44 (1H,
m), 7.86 (1H, d, J = 8.5 Hz), 7.96 (1H, d, J = 2.4 Hz)..
LRMS (ESI*) 527 [M+HJ".

1-171

'H NMR (400 MHz, CDCl3) & 1.46-1.76 (6H, m), 2.08-2.19
(2H, m), 2.88 (2H, t, J = 6.4 Hz), 3.22-3.76 (4H, m), 3.82 (
2H, t, J = 5.8 Hz), 6.69 (1H, d, J = 1.2 Hz), 6.78 (1H, dd,
J =179, 1.8 Hz), 7.49-7.52 (1H, m), 7.64 (1H, d, J = 85
Hz), 8.10 (1H, d, J = 1.8 Hz), 9.05 (1H, br s).

LRMS (ESI*) 379 [M+HJ".
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1-172

o o
X o—
ShsNess
N

'H NMR (400 MHz, DMSO-ds) & 1.42-1.68 (6H, m), 1.97-2.07 (
2H, m), 2.87 (2H, t, J = 6.4 Hz), 321 (3H, s), 3.38-3.55 (4
H, m), 3.82 (2H, t, J = 5.8 Hz), 452 (2H, s), 491 (2H, s),
742 (1H, d, J = 1.8 Hz), 747 (1H, dd, J = 7.9, 1.8 Hz), 7
58 (IH, d, J = 1.2 Hz), 7.70 (1H, d, J = 8.5 Hz), 7.86 (1
H, d, J = 2.4 Hz).

LRMS (ESI*) 421 [M+HJ".

1-173

o) (o}
N ‘ =N NH
SN =

'H NMR (400 MHz, DMSO-ds) & 1.42-1.67 (6H, m), 1.97-2.08 (
2H, m), 2.87 (2H, t, ] = 6.4 Hz), 3.37-3.59 (4H, m), 3.85 (2
H, t, ] = 54 Hz), 648 (1H, d, ] = 7.3 Hz), 7.10-7.16 (1H,

m), 7.44 (1H, d, J = 1.8 Hz), 7.49 (1H, dd, J = 8.8, 2.1 Hz
), 7.54 (1H, d, T = 2.4 Hz), 7.88 (IH, d, J = 2.4 Hz), 8.10

(IH, d, J = 85 Hz), 11.11 (1H, d, J = 4.8 Hz).

LRMS (ESI*) 389 [M+HJ".

1-174

o) o)
N ‘\N N
/N 7

'H NMR (400 MHz, DMSO-ds) & 1.44-1.67 (6H, m), 1.97-2.08 (
2H, m), 2.87 (2H, t, J = 6.4 Hz), 3.39-3.57 (7H, m), 3.85 (
2H, t, J = 54 Hz), 654 (1H, d, J = 7.9 Hz), 7.40-7.46 (2H
. m), 7.49-7.56 (2H, m), 7.86-7.90 (1H, m), 8.13 (1H, d, J
= 8.5 Hz).

LRMS (ESI*) 403 [M+H]".

1-175

o o
F =
F N F

'H NMR (400 MHz, DMSO-dg) & 1.91-2.12 (6H, m), 2.78 (3H,

d, J = 48 Hz), 285 2H, t, J = 6.1 Hz), 3.51-3.68 (4H, m)
., 3.80 (2H, t, J = 5.8 Hz), 7.26 (1H, dd, J = 8.5, 2.4 Hz),

7.33 (1H, dd, J = 13.0, 2.1 Hz), 7.51 (1H, d, J = 2.4 Hz),

7.61 (1H, t, J = 8.5 Hz), 7.98 (1H, d, J = 2.4 Hz), 8.08-8.1
8 (1H, m).

LRMS (ESI*) 433 [M+HJ".

1-176

[e] o
isas¥eane
M
F =
¢ N F

'H NMR (400 MHz, DMSO-ds) & 1.93-2.12 (6H, m), 2.85 (2H,
t, J = 6.4 Hz), 3.28 (3H, s), 3.38-3.50 (4H, m), 3.52-3.69 (4
H, m), 3.80 (2H, t, J = 5.8 Hz), 727 (1H, dd, J = 8.5, 2.4
Hz), 7.33 (1H, dd, J = 13.3, 1.8 Hz), 7.51 (1H, d, J = 2.4
Hz), 7.61 (IH, t, J = 8.5 Hz), 7.98 (1H, d, J = 2.4 Hz), 8.
18 (1H, t, J = 4.2 Hz).

LRMS (ESI*) 477 [M+HJ".

1-177

'H NMR (400 MHz, DMSO-d¢) & 1.90-2.13 (6H, m), 2.87 (2H,
t, J = 6.4 Hz), 3.27-3.35 (1H, m), 3.52-3.68 (4H, m), 3.76-3
87 (4H, m), 4.35-4.45 (4H, m), 4.64-4.71 (2H, m), 7.43 (1H
,dd, J = 79, 1.8 Hz), 748 (1H, d, J = 1.8 Hz), 7.53 (1H,
d, J =12 Hz), 7.65 (IH, d, J = 8.5 Hz), 791 (1H, d, J =
2.4 Hz).

LRMS (ESI*) 483 [M+HJ".
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1-178

'H NMR (400 MHz, DMSO-ds) & 1.94-2.11 (6H, m), 2.88 (2H,

t, J = 6.4 Hz), 3.52-3.66 (4H, m), 3.82 H, t, J = 5.4 Hz),
4.75-4.90 (6H, m), 5.36-5.49 (1H, m), 7.45 (1H, dd, J = 8.
2, 2.1 Hz), 749 (1H, d, J = 2.4 Hz), 7.61 (1H, s), 7.66 (1

H, d, J = 8.5 Hz), 793 (IH, d, J = 1.8 Hz).

LRMS (ESI*) 469 [M+HJ".

1-179

9 o
X
F /N /
F

'"H NMR (400 MHz, CDCl3) § 1.83-2.18 (6H, m), 2.90 (2H,
t, J = 64 Hz), 3.61-3.91 (12H, m), 4.27 (2H, s), 474 (2H,
s), 6.39-6.49 (2H, m), 7.16-7.21 (1H, m), 7.32-7.37 (2H, m),
7.43-747 (1H, m), 7.86 (1H, d, J = 8.5 Hz), 7.95-7.99 (1H,
m).

.LRMS (ESI*) 563 [M+H]*.

1-180

'H NMR (400 MHz, DMSO-dg) & 1.93-2.12 (6H, m), 2.78 (3H,
d, J = 48 Hz), 2.88 2H, t, J = 6.4 Hz), 3.52-3.71 (4H, m)
,3.87 (2H, t, J = 5.4 Hz), 7.57 (1H, d, J = 2.4 Hz), 7.86 (
1H, dd, J = 13.0, 2.1 Hz), 8.03 (IH, d, J = 1.8 Hz), 8.51-8
58 (1H, m), 8.61 (1H, t, J = 1.5 Hz).

LRMS (EST) 434 [M+H]".

1-181

'H NMR (400 MHz, DMSO-d¢) & 1.94-2.12 (6H, m), 2.88 (2H,
t, J = 6.4 Hz), 3.52-3.67 (4H, m), 3.86 2H, t, J = 5.4 Hz),
6.48 (1H, d, J = 7.3 Hz), 7.11-7.17 (1H, m), 7.46-7.52 (2H
,m), 7.55 (IH, d, J = 1.8 Hz), 7.96 (1H, d, J = 2.4 Hz), 8
10 (1H, d, J = 9.1 Hz), 11.12 (IH, d, J = 4.8 Hz).

LRMS (ESIY) 425 [M+H]".

1-182

'H NMR (400 MHz, DMSO-d¢) & 1.95-2.11 (6H, m), 2.88 (2H,

t, J = 6.4 Hz), 3.50 (3H, s), 3.54-3.69 (4H, m), 3.86 (2H, t,
J =54 Hz), 654 (IH, d, J = 7.3 Hz), 744 (1H, d, J = 7
3 Hz), 7.48-7.56 (3H, m), 7.96 (1H, d, J = 1.8 Hz), 8.14 (
1H, d, J = 9.1 Hz).

LRMS (ESIY) 439 [M+H]".

1-183

o
N z
F7© ‘/N N\‘ NK)O
N

'H NMR (400 MHz, DMSO-ds) & 1.92-2.16 (6H, m), 2.88 (2H,
t, J = 6.4 Hz), 3.49-3.76 (4H, m), 4.09 QH, t, J = 5.4 Hz),
4.74-4.90 (6H, m), 5.34-5.45 (1H, m), 7.63-7.67 (1H, m), 8.
03-8.06 (1H, m), 8.14 (1H, d, J = 2.4 Hz), 8.68 (1H, d, J

= 1.2 Hz).

LRMS (ESI*) 470 [M+H]".
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Example No.

Chemical Structural
Formula

Spectrum Data

1-184

0 0
N ‘ SN = NJ(NH
FF = N N \NI

'H NMR (400 MHz, CDCL) & 1.92-2.09 (4H, m), 2.10-2.19

(2H, m), 2.90 H, t, J = 6.7 Hz), 3.67-3.88 (6H, m), 6.70-6
78 (H, m), 7.52 (1H, d, J = 1.8 Hz), 7.65 (1H, d, J = 7.

3 Hz), 8.11 (1H, d, J = 2.4 Hz), 8.98 (1H, br s).

LRMS (ESI*) 415 [M+H]".

1-185

o 1) —
F Z S
F N

'H NMR (400 MHz, DMSO-d¢) & 1.10 (3H, t, J = 7.0 Hz), 1.9
0-2.13 (6H, m), 2.87 (2H, t, J = 6.4 Hz), 3.45 H, q, J =
6.9 Hz), 3.53-3.69 (8H, m), 408 (2H, t, J = 5.8 Hz), 4.54 (
2H, s), 7.63 (1H, d, J = 1.8 Hz), 7.98 (1H, s), 8.13 (1H, d,
J = 2.4 Hz), 8.66 (1H, s).
LRMS (ESI') 486 [M+H]".

1-186

'H NMR (400 MHz, DMSO-d¢) & 1.93-2.14 (6H, m), 2.91 (2H,

t, J = 6.4 Hz), 3.29-3.44 (1H, m), 3.66-3.87 (4H, m), 3.93 (
2H, d, J = 7.3 Hz), 4.19 2H, t, J = 5.8 Hz), 438 (2H, s),
455 (2H, t, J = 6.1 Hz), 4.80-4.87 (2H, m), 7.51-7.55 (1H,

m), 7.91-7.95 (1H, m), 8.12 (1H, d, J = 2.4 Hz), 8.83-8.87 (
1H, m).

LRMS (ESI*) 484 [M+H]".

1-187

'H NMR (400 MHz, CDCl3) & 1.92-2.09 (4H, m), 3.66-3.77
(4H, m), 3.80 (3H, s), 3.84 (3H, s), 3.95 @H, t, J = 4.3 Hz
), 428 (2H, s), 437 (2H, t, J = 43 Hz), 4.75 (2H, s), 6.44
(1H, dd, J = 7.9, 1.8 Hz), 6.47 (I1H, d, J = 1.8 Hz), 7.19 (1
H, d, J =79 Hz), 722 (IH, d, J = 1.8 Hz), 7.37 (1H, dd,
J =179, 18 Hz), 747 (1H, d, J = 1.2 Hz), 7.81 (1H, d, J

=24 Hz), 7.88 (I1H, d, ] = 7.9 Hz).

LRMS (ESI*) 565 [M+HJ".

1-188

'H NMR (400 MHz, DMSO-ds) & 1.42-1.69 (6H, m), 1.98-2.10 (
2H, m), 2.89 (2H, t, J = 6.4 Hz), 3.36-3.57 (4H, m), 3.71 (
3H, s), 3.90 (2H, t, J = 5.4 Hz), 7.47-7.51 (1H, m), 7.84 (1
H, d, J = 1.8 Hz), 7.88-7.94 (2H, m), 8.16 (1H, d, J = 8.5
Hz), 833 (1H, s).

LRMS (ESI*) 404 [M+HJ".

1-189

'H NMR (400 MHz, DMSO-d¢) & 1.93-2.15 (6H, m), 2.90 (2H,

t, J = 6.1 Hz), 3.51-3.66 (4H, m), 3.71 (3H, s), 3.91 (2H, t,
J = 5.1 Hz), 7.53-7.59 (1H, m), 7.82-7.86 (1H, m), 7.88-7.9
4 (1H, m), 7.98-8.03 (1H, m), 8.17 (1H, d, J = 8.5 Hz), 8.3
3 (IH, s).

LRMS (ESI*) 440 [M+HJ".
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Chemical Structural
Formula

Spectrum Data

1-190

0]

o)
N7, sy AN | N
7 N NS N/)

'H NMR (400 MHz, DMSO-ds) & 1.45-1.67 (6H, m), 2.01-2.11 (
2H, m), 2.89 (2H, t, J = 6.4 Hz), 3.39-3.57 (7H, m), 3.93 (
2H, t, J = 5.4 Hz), 7.49-7.53 (1H, m), 7.89 (1H, d, J = 2.4
Hz), 7.95 (IH, d, J = 2.4 Hz), 8.42 (IH, s), 8.95 (1H, d, J
= 24 Hz).

LRMS (ESI*) 405 [M+HJ".

1-191

.n
Q
/
z
Z
7N,
z
N
\

'H NMR (400 MHz, DMSO-ds) & 1.97-2.12 (6H, m), 2.90 (2H,

t, J = 6.4 Hz), 3.52 3H, s), 3.56-3.68 (4H, m), 3.94 (2H, t,
J =54Hz), 758 (IH, d, J = 1.8 Hz), 791 (IH, d, J = 2
4 Hz), 8.03 (IH, d, J = 1.8 Hz), 843 (1H, s), 8.95 (1H, d,
J = 2.4 Hz).

LRMS (ESI*) 441 [M+HJ".

1-192

'H NMR (400 MHz, DMSO-ds) & 1.95-2.15 (6H, m), 2.92 (2H,
t, J = 6.4 Hz), 3.56-3.67 (4H, m), 3.94 QH, t, J = 5.4 Hz),
7.58-7.63 (1H, m), 8.03 (1H, d, J = 1.8 Hz), 8.19 (1H, d,
J = 24 Hz), 832 (1H, s), 9.20 (1H, d, J = 2.4 Hz), 12.79

(1H, s).
LRMS (ESI*) 427 [M+H]*

1-193

'"H NMR (400 MHz, DMSO-ds) § 1.95-2.13 (6H, m), 2.90 (2H,
t, J = 6.4 Hz), 3.49-3.72 (4H, m), 3.93 2H, t, J = 5.8 Hz),
7.56-7.60 (1H, m), 7.89 (1H, d, J = 2.4 Hz), 8.02 (1H, d,
J = 2.4 Hz), 8.11 (1H, s), 891 (1H, d, J = 2.4 Hz), 12.37

(1H, br s).
LRMS (ESI*) 427 [M+H]*

1-194

'H NMR (400 MHz, DMSO-ds) & 1.44-1.68 (6H, m), 2.02-2.13 (
2H, m), 291 (2H, t, J = 6.4 Hz), 3.39-3.58 (4H, m), 3.74 (
3H, s), 3.94 (2H, t, J = 5.8 Hz), 7.51-7.56 (1H, m), 7.95 (1
H, d, J = 1.8 Hz), 8.19 (1H, d, J = 2.4 Hz), 8.36 (1H, s),

9.22 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 405 [M+HJ".

1-195

'H NMR (400 MHz, DMSO-ds) & 1.43-1.67 (6H, m), 2.03-2.12 (
2H, m), 291 (2H, t, J = 7.0 Hz), 3.38-3.55 (4H, m), 3.94 (
2H, t, J = 5.8 Hz), 7.51-7.55 (1H, m), 7.93-7.97 (1H, m), 8.
18 (1H, d, J = 2.4 Hz), 8.32 (IH, s), 920 (1H, d, J = 24
Hz), 12.78 (1H, s).

LRMS (ESI*) 391 [M+HJ".

1-196

'H NMR (400 MHz, DMSO-ds) 5 0.87 (3H, t, J = 7.6 Hz), 1.4
1-1.69 (8H, m), 1.96-2.07 (2H, m), 2.87 (2H, t, J = 6.4 Hz),
3.36-3.57 (6H, m), 3.80 (2H, t, J = 5.4 Hz), 444 (2H, s),
7.38-7.45 (2H, m), 7.51-7.55 (1H, m), 7.63 (1H, d, J = 7.9
Hz), 7.84 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 419 [M+HJ".
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1-197

'H NMR (400 MHz, DMSO-ds) 5 0.91 (3H, t, J = 7.6 Hz), 1.2
3-1.36 (2H, m), 1.43-1.66 (8H, m), 1.96-2.08 (2H, m), 2.87 (
2H, t, J = 6.4 Hz), 3.39-3.55 (6H, m), 3.80 QH, t, J = 5.4
Hz), 444 (2H, s), 7.39-7.44 (2H, m), 7.53 (1H, d, J = 1.2
Hz), 7.63 (1H, d, J = 7.9 Hz), 7.84 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 433 [M+HJ".

1-198

'H NMR (400 MHz, DMSO-ds) & 0.76-0.86 (4H, m), 1.41-1.68 (
6H, m), 1.96-2.06 (2H, m), 2.80-2.97 (3H, m), 3.36-3.57 (4H
. m), 3.79 2H, t, J = 5.4 Hz), 437 (2H, s), 7.38-7.44 (2H,
m), 7.47-7.51 (1H, m), 7.61 (1H, d, J = 7.9 Hz), 7.83 (I1H,
d, J = 2.4 Hz).

LRMS (ESI*) 417 [M+HJ".

1-199

(0]
SASYe
/N

'H NMR (400 MHz, DMSO-ds) & 1.42-1.67 (6H, m), 1.94-2.06 (
2H, m), 2.85 (2H, t, J = 6.1 Hz), 3.38-3.53 (4H, m), 3.74 (
2H, t, J = 5.4 Hz), 7.13-7.20 (1H, m), 7.28-7.41 (5H, m), 7.
80 (IH, d, J = 2.4 Hz).

LRMS (ESI*) 322 [M+HJ".

1-200

0]
SASEeA
7N

'H NMR (400 MHz, DMSO-dg) & 1.41-1.65 (6H, m), 1.93-2.04 (
2H, m), 2.83 (2H, t, J = 6.4 Hz), 3.38-3.50 (4H, m), 3.68 (
2H, t, J = 5.4 Hz), 3.76 3H, s), 6.90-6.96 (2H, m), 7.17-7.
23 (2H, m), 7.30-7.33 (1H, m), 7.77 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 352 [M+HJ".

1-201

0 N=N
~ N7
N

'H NMR (400 MHz, DMSO-dg) & 1.43-1.69 (6H, m), 1.97-2.08 (
2H, m), 2.87 (2H, t, J = 6.4 Hz), 3.39-3.56 (4H, m), 3.82 (
2H, t, J = 5.4 Hz), 443 GH, s), 7.39-7.44 (1H, m), 7.50-7.
56 (2H, m), 7.87 (1H, d, J = 2.4 Hz), 7.99-8.06 (2H, m).
LRMS (ESI*) 404 [M+H]*.

1-202

o I\/j—N
Oy O
= N =

'H NMR (400 MHz, DMSO-ds) 5 0.86 (3H, t, J = 7.6 Hz), 1.4
1-1.67 (6H, m), 1.69-1.81 (2H, m), 1.95-2.06 (2H, m), 2.83 (
2H, t, J = 6.4 Hz), 3.36-3.65 (4H, m), 3.75-3.86 (4H, m), 6.
77 (1H, dd, J = 7.6, 2.1 Hz), 691 (I1H, d, J = 1.2 Hz), 7.4
9 (IH, d, J = 1.8 Hz), 7.70 (1H, d, J = 6.7 Hz), 7.99 (I1H,
d, J = 2.4 Hy).

LRMS (ESI*) 421[M+H]".

1-203

0 r\/l’N/—ﬁ
sasNen
= N =

'H NMR (400 MHz, DMSO-d¢) 5 0.90 (3H, t, J = 7.6 Hz), 1.2
3-1.35 (2H, m), 1.40-1.78 (8H, m), 1.95-2.06 (2H, m), 2.83 (
2H, t, J = 6.4 Hz), 3.36-3.62 (4H, m), 3.75-3.91 (4H, m), 6.
77 (1H, dd, J = 7.9, 1.8 Hz), 691 (I1H, d, J = 1.2 Hz), 7.4
7-7.51 (1H, m), 7.69 (1H, d, J = 7.3 Hz), 7.99 (IH, d, J =
2.4 Hz).

LRMS (ESI*) 435 [M+HJ".




- 305 -

[0687]
[Table 90]
Example No. | Chemical Structural Spectrum Data
Formula
'H NMR (400 MHz, DMSO-ds) & 1.42-1.68 (6H, m), 1.94-2.06 (
0 o) 2H, m), 2.78 (3H, d, J = 42 Hz), 2.85 @H, t, J = 6.4 Hz),
1.204 ONJ\% /©)L”/ 3.36-3.59 (4H, m), 3.79 (2H, t, J = 5.8 Hz), 7.37-7.45 (3H,
N m), 7.77-7.83 (2H, m), 7.85 (1H, d, J = 2.4 Hz), 8.31-8.40
(1H, m).
LRMS (ESI*) 379 [M+HJ".
o o 'H NMR (400 MHz, CDCl3) & 1.48-1.75 (6H, m), 2.06-2.14
" ~ o | @H. m). 289 QH. t J = 64 Hz), 339373 (4H, m), 3.84 (
1-205 QJ\% d 2H, t, J = 5.8 Hz), 3.90 (3H, s), 7.38-7.48 (3H, m), 7.99-8.
08 (3H, m).
LRMS (ESI*) 380 [M+H]"*.
'H NMR (400 MHz, CDCl3) & 1.51-1.71 (15H, m), 2.06-2.15
0 © 07< (2H, m), 2.89 (2H, t, J = 6.4 Hz), 3.42-3.70 (4H, m), 3.81
1.206 O N (2H, t, J = 54 Hz), 740-7.45 (2H, m), 7.48-7.52 (1H, m), 7
T 79-7.83 (1H, m), 791 (1H, t, J = 1.8 Hz), 7.97 (IH, d, J
= 2.4 Hz).
LRMS (ESI*) 422 [M+H]".
'H NMR (400 MHz, DMSO-ds) & 1.42-1.65 (6H, m), 1.93-2.05 (
0 o) 2H, m), 232 (3H, s), 2.74 GH, d, J = 4.2 Hz), 2.84 (2H, t,
1.207 O | \/N /@iLu/ J = 6.1 Hz), 3.37-3.55 (4H, m), 3.73 (2H, t, J = 5.4 Hz),
N 7.13-7.19 (2H, m), 7.31 (1H, d, J = 8.5 Hz), 7.36 (1H, d, J
= 1.8 Hz), 7.82 (1H, d, J = 1.8 Hz), 8.11-8.20 (1H, m).
LRMS (ESI*) 393 [M+HJ".
'H NMR (400 MHz, DMSO-ds) & 1.43-1.66 (6H, m), 1.96-2.07 (
O 2H, m), 2.86 (2H, t, J = 6.4 Hz), 3.39-3.52 (4H, m), 3.81 (
=N
1-208 CINCH TS | s o my 255 ikt 1 s 1, 06501 O
m).
LRMS (ESI*) 632 [M+HJ".
o 'H NMR (400 MHz, DMSO-ds) & 1.42-1.67 (6H, m), 1.94-2.06 (
N N CN | 2H, m), 2.85 (2H, t, J = 6.4 Hz), 3.38-3.57 (4H, m), 3.82 (
1-209 O | P /©/ 2H, t, J = 5.4 Hz), 7.45-7.48 (1H, m), 7.54-7.58 (2H, m), 7.
) 74-7.79 (2H, m), 7.90-7.93 (1H, m).
LRMS (ESI*) 347 [M+HJ*.
'H NMR (400 MHz, DMSO-ds) & 1.43-1.66 (6H, m), 1.98-2.08 (
0 ) 2H, m), 2.82 (3H, d, J = 4.8 Hz), 2.88 (2H, t, J = 6.1 Hz),
1210 ON N N | m/ 3.38-3.54 (4H, m), 3.86 (2H, t, J = 5.4 Hz), 7.43-7.48 (1H,
= N NS

m), 7.86-7.93 (2H, m), 8.00 (1H, d, J = 8.5 Hz), 8.62-8.73
(2H, m).
LRMS (ESI*) 380 [M+H]".
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Chemical Structural
Formula

Spectrum Data

1-211

'"H NMR (400 MHz, DMSO-ds) & 1.41-1.67 (6H, m), 1.94-2.06 (
2H, m), 2.84 (2H, t, J = 6.4 Hz), 3.36-3.55 (4H, m), 3.74 (
2H, t, J = 5.8 Hz), 7.31-7.45 (5H, m), 7.82 (1H, d, J = 1.8
Hz).

LRMS (ESIY) 356 [M+H]*.

1-212

'"H NMR (400 MHz, DMSO-ds) & 1.38-1.67 (6H, m), 1.91-2.11 (
2H, m), 2.73-2.88 (2H, m), 3.38-3.50 (4H, m), 3.54-3.88 (2H
, m), 7.30 (IH, d, J = 2.4 Hz), 7.32-7.38 (2H, m), 7.58-7.63
(1H, m), 7.69 (1H, d, J = 24 Hz), 779 (1H, d, J = 7.3
Hz), 12.58 (1H, br s).

LRMS (ESI*) 366 [M+H]"

1-213

'H NMR (400 MHz, DMSO-dg) & 0.75-0.89 (4H, m), 1.93-2.11 (
6H, m), 2.82-2.98 (3H, m), 3.53-3.66 (4H, m), 3.80 (2H, t, J
= 5.8 Hz), 437 (2H, s), 741 (1H, dd, J = 8.5, 1.8 Hz), 7.
45-7.51 (2H, m), 7.61 (1H, d, J = 7.9 Hz), 791 (1H, d, J
= 1.8 Hz).

LRMS (ESI*) 453 [M+HJ".

1-214

'H NMR (400 MHz, DMSO-dg) & 1.41-1.69 (6H, m), 1.93-2.07 (
2H, m), 2.84 (2H, t, J = 6.1 Hz), 3.39-3.55 (4H, m), 3.72 (
2H, t, J = 5.4 Hz), 7.15-7.24 (2H, m), 7.30-7.38 (3H, m), 7.
80 (IH, d, J = 2.4 Hz).

LRMS (ESI*) 340 [M+H]".

1-215

'"H NMR (400 MHz, DMSO-ds) & 0.85 GH, t, J = 7.3 Hz), 141-1.64 (
6H, m), 1.67-1.80 (2H, m), 3.28-3.58 (4H, m), 3.80 CH, t, J = 6.7 Hz),
393 (2H, t, ] = 46 Hz), 436 (2H, t, J = 46 Hz), 690 (1H, d, J = 12
Hz), 698 (1H, dd, J = 7.6, 2.1 Hz), 721 (1H, d, J = 1.8 Hz), 7.73-7.79 (
2H, m).

LRMS (ESH) 423 [M+HJ".

1-216

'H NMR (400 MHz, DMSO-ds) & 087 (3H, t, ] = 7.3 Hz), 1.19-132 (
2H, m), 140-1.62 (6H, m), 1.63-1.74 (2H, m), 333-3.57 (4H, m), 383 2

H, tJ=70Hz, 392 QH, t, J = 45 Hz), 435 QH, t, J = 42 Hz), 689
(IH, d, J = 1.8 Hz), 696 (1H, dd, J = 76, 2.1 Hz), 7.19 (1H, d, ] = 1.
8 Hz), 7.71-7.78 (2H, m).

LRMS (ESF) 437 [M+H]".
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1-217

0] 0]
/N =
(0]

'H NMR (400 MHz, DMSO-ds) & 141-1.66 (6H, m), 334-3.58 (7H, m
). 400 H, t, T = 3.7 Hz), 437 @H, t, ] = 43 Hz), 654 (1H, d, T = 73
Hz), 7.17 (1H, d, J = 1.8 Hz), 743 (IH, d, J = 73 Hz), 757 (1H, d, J =
18 Hz), 764 (IH, dd, T = 86, 24 Hz), 7.72 (IH, d, J = 1.8 Hz), 8.14 (1
H, d, J = 86 Hz).

LRMS (ESF) 405 [M+HF".

1-218

o) o
N7 SN N/
/N _N
o)

'H NMR (400 MHz, DMSO-ds) & 143-1.65 (6H, m), 335-3.55 (4H, m
). 370 GH, s), 3984.12 (2H, m), 439 2H, t, J = 45 Hz), 722 (1H, 4,
J=18 Hz), 775 (1H, d, ] = 24 Hz), 787 (1H, d, J = 1.8 Hz), 801 (1
H, dd, ] = 85, 24 Hz), 8.18 (IH, d, J = 8.5 Hz), 834 (1H, ).

LRMS (ESF) 406 [M+H]".

1-219

o) o
/N =
[©)

'H NMR (400 MHz, DMSO-ds) & 142-1.64 (6H, m), 335-3.56 (4H, m
), 400 H, t, T = 43 Hz), 437 @H, t, ] = 43 Hz), 648 (IH, d, ] = 6.7
Hz), 7.12 (1H, dd, J = 7.0, 58 Hz), 7.17 (1H, d, J = 1.8 Hz), 757 (IH,
d, J=18 Hz), 762 (1H, dd, J = 86, 24 Hz), 772 (1H, d, ] = 1.8 Hz),
810 (1H, d, J = 92 Hz), 11.08-11.13 (1H, m).

LRMS (ESF) 391 [M+HF".

1-220

shelsepel

'H NMR (400 MHz, CDCl3) § 142-1.73 (6H, m), 333-3.87 (7H, m), 4
00 (H, t, ] = 42 Hz), 440 (H, t, ] = 42 Hz), 534 (2H, s), 682688 (
2H, m), 726 (1H, d, J = 1.8 Hz), 737-743 (H, m), 765 (IH, d, J = 1.8
Hz), 779787 (2H, m), 8.10 (1H, s), 841 (1H, d, J = 9.1 Hy).

LRMS (ESF) 512 [M+H]".

1-221

9,

'H NMR (400 MHz, CDCL) & 147-1.79 (6H, m), 331-3.75 (4H, m), 3.
80 (3H, ), 3.84 (3H, s), 428432 (2H, m), 433439 (4H, m), 471475 (
2H, m), 642649 (2H, m), 720 (1H, d, J = 7.9 Hz), 724-728 (1H, m),
792 (1H, d, J = 1.8 Hz), 820 (1H, s), 880 (1H, ).

LRMS (ESF) 530 [M+H[".

1-222

0 o
sasNeota
N

e}

'H NMR (400 MHz, DMSO-ds) & 0.86 (3H, t, J = 7.6 Hz), 143-166 (
8H, m), 335352 (6H, m), 396 (2H, t, J = 43 Hz), 435 QH, t, ] = 46

Hz), 444 (2H, s), 7.15 (1H, d, T = 24 Hz), 751 (1H, dd, ] = 86, 1.8 Hz
). 7.60-7.65 (2H, m), 768 (1H, d, J = 1.8 Hz).

LRMS (ESF) 421 [M+H]".

1-223

'H NMR (400 MHz, DMSO-dg) & 090 (3H, t, J = 7.3 Hz), 122-134 (
2H, m), 143-1.64 (8H, m), 335355 (6H, m), 396 (2H, t, J = 4.6 Hz), 4
35 (QH, , J = 43 Hz), 444 (H, s), 715 (1H, d, J = 1.8 Hz), 7.50 (1H,
dd, J = 86, 1.8 Hz), 760765 (2H, m), 768 (1H, d, J = 1.8 Hz).

LRMS (ESF) 435 [M+H]".
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[0690]
[Table 93]
Example No. | Chemical Structural Spectrum Data
Formula
'H NMR (400 MHz, DMSO-ds) & 0.72-0.87 (4H, m), 142-1.64 (6H,
o 0 m), 2.87-295 (1H, m), 334-3.54 (4H, m), 394 H, t, J = 42 Hz), 43
N SN 2439 (4H, m), 7.14 (1 J=24Hz), 750 (1 J=85 18 Hz
1004 Qk@ @f,qﬂ (4H, m), 7.14 (IH, d, ). 750 (I, dd,
N ), 757 (IH, d, T = 12 Hz), 761 (1H, d, T = 85 Hz), 767 (1H, d, ] =
© 24 Hz).
LRMS (ESI*) 419 [M+H[".
o 'H NMR (400 MHz, DMSO-ds) & 1.42-1.63 (6H, m), 3.08 (3H, s), 3.
\ SN 36-3.51 (4H, m), 395 (2H, t, J = 43 Hz), 435 (2H, t, ] = 43 Hz), 44
1-225 Q ‘ A /@N* 4 (2H, s), 7.11 (1H, d, T = 24 Hz), 7.53-7.58 (1H, m), 7.60-7.66 (3H,
od o m).
LRMS (ESI) 393 [M+H]*.
'H NMR (400 MHz, DMSO-d) & 1.95-2.10 (4H, m), 348 (3H, s), 3.
o) o 50-3.69 (4H, m), 404 (2H, t, J = 46 Hz), 438 (2H, t, ] = 43 Hz), 72
NN N | 8(1H, d,J = 1.8 Hz), 761 (IH, d, J = 1.8 Hz), 7.71 (1H, dd, J = 89,
1-226 F P J
F N N 2.1 Hz), 782 (1H, d, J = 24 Hz), 808 (1H, d, ] = 8.6 Hz), 834 (1H,
© S).
LRMS (ESI) 442 [M+H]".
'H NMR (400 MHz, DMSO-ds) & 0.74-0.87 (4H, m), 1.95-2.09 (4H,
o m), 290293 (1H, m), 3.51-3.66 (4H, m), 395 H, t, J = 42 Hz), 43
N S 3440 (@H, m), 7.23 (1 J =18 Hz), 750 (1 J=85 18 Hz
1007 0 O @H, m), 723 (I, & ), 750 (1H, dd
F ) N ), 7.56-7.59 (1H, m), 7.62 (1H, d, J = 85 Hz), 775 (1H, d, J = 24 Hz
).
LRMS (ESI*) 455 [M+HT".
0 'H NMR (400 MHz, DMSO-ds) 8 1.40-1.65 (6H, m), 2.86
N N (3H, s), 3.33-3.39 (2H, m), 3.40-3.52 (4H, m), 3.83-3.90 (2
1-228 | _ H, m), 6.71 (1H, d, J = 1.8 Hz), 7.08-7.15 (1H, m), 7.28-7
N\)N 38 (5H, m).
- LRMS (ESI*) 337 [M+H]*.
'"H NMR (400 MHz, CDCl;) & 1.47-1.75 (15H, m), 2.95 (3H, s
(0] (o]
N - o )< ), 3.38-3.45 (2H, m), 3.45-3.73 (4H, m), 3.92-3.99 (2H, m),
1-229 O l_ N 6.88 (1H, d, J = 1.8 Hz), 7.34-7.40 (2H, m), 7.57 (1H, d,
N J = 1.8 Hz), 7.96-8.01 (2H, m).
LRMS (ESI*) 437 [M+H]*.
- 'H NMR (400 MHz, DMSO-ds) & 1.43-1.64 (6H, m), 325-3.58 (7H,
i /o J? m), 3.83-394 (5H, m), 430437 (2H, m), 6.13 (1H, d, J = 1.8 Hz), 64
N ~N N
1-230 Q k@pNQNN 8 (IH,d, J =18 Hz), 7.19 (1H, d, ] = 1.8 Hz), 7.80 (IH, d, T = 1.8
O

Ho).
LRMS (ESI) 425 [M+H]".




[0691]
[Table 94]
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Example No.

Chemical Structural
Formula

Spectrum Data

1-231

[0} o
F
F N
o

'H NMR (400 MHz, DMSO-ds) & 1.94-2.09 (4H, m), 3.50-3.65 (
4H, m), 3.78-3.84 (SH, m), 428 (2H, t, J = 4.5 Hz), 6.87 (1
H, dd, J = 85, 1.8 Hz), 697 (1H, d, J = 1.8 Hz), 7.10 (1H,
d, J = 85 Hz), 7.34-7.39 (2H, m), 7.90-7.95 (2H, m).
LRMS (ESI*) 417 [M+HT".

1-232

sar¥e

'H NMR (400 MHz, DMSO-dg) & 1.40-1.64 (6H, m), 3.35-3.53 (
4H, m), 3.89 (2H, t, ] = 4.5 Hz), 433 (2H, t, J = 4.5 Hz),
7.09 (1H, d, T = 1.8 Hz), 7.11-7.17 (1H, m), 7.33-7.43 (4H,
m), 7.64 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 324 [M+HJ".

1-233

o

'H NMR (400 MHz, DMSO-d) 5 1.41-1.64 (6H, m), 3.34-3.58 (
4H, m), 3.96 (2H, t, ] = 4.3 Hz), 434 (2H, t, J = 4.6 Hz),
722 (1H, d, J = 2.4 Hz), 7.48-7.51 (2H, m), 7.79 (1H, d, J
= 1.8 Hz), 8.41-8.44 (2H, m).

LRMS (ESI*) 325 [M+HJ".

1-234

'H NMR (400 MHz, DMSO-d) 8 1.41-1.64 (6H, m), 3.36-3.51 (
4H, m), 395 (2H, t, ] = 43 Hz), 436 (2H, t, ] = 4.6 Hz),
7.14 (1H, d, J = 1.8 Hz), 7.40 (1H, dd, J = 83, 4.6 Hz), 7.
67 (IH, d, J = 1.8 Hz), 7.81-7.85 (1H, m), 8.31 (I1H, dd, J
= 46, 1.5 Hz), 8.69 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 325 [M+HJ".

1-235

'H NMR (400 MHz, CDCL) & 1.44-1.76 (6H, m), 3.33-3.79 (4H,
m), 4.24-429 (2H, m), 4.33-4.38 (2H, m), 6.92-6.98 (1H, m)
, 724 (1H, d, J = 1.8 Hz), 7.61-7.68 (1H, m), 7.92 (1H, d,
J = 24 Hz), 8.08 (1H, d, J = 8.6 Hz), 8.35-8.38 (1H, m).
LRMS (ESI*) 325 [M+HJ".

1-236

'H NMR (400 MHz, CDCly) 8 1.46-1.72 (6H, m), 3.45-3.66 (4H,
m), 3.86-3.89 (2H, m), 4.33-4.37 (2H, m), 7.07-7.12 (2H, m)
, 718 (IH, d, J = 2.4 Hz), 7.28-7.34 (2H, m), 7.80 (1H, d,
J = 24 Hz).

LRMS (ESI*) 342 [M+H]*.

1-237

'H NMR (400MHz, CDCl3) & 1.50-1.73 (6H, m), 3.37-3.72 (4
H, m), 3.90 (2H, t, J = 43 Hz), 435 @H, t, J = 4.3 Hz), 6
83-6.89 (1H, m), 7.13-7.18 (2H, m), 7.21 (1H, d, J = 1.8 H
7), 7.30-7.38 (1H, m), 7.84 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 342 [M+HJ".
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,d, J = 1.8 Hz), 7.17-7.22 (2H, m), 7.26-7.31 (2H, m), 7.62

[0692]
[Table 95]
Example No. | Chemical Structural Spectrum Data
Formula
0 'H NMR (400MHz, CDCl3) & 1.49-1.72 (6H, m), 3.40-3.70 (
N XN 4H, m), 3.86 (2H, t, J = 4.6 Hz), 437 (2H, t, J = 4.6 Hz),
1-238 O | P /Q 7.14-7.30 (4H, m), 7.34-7.41 (1H, m), 7.79 (1H, d, J = 1.8
N
Hz).
o) F
LRMS (ESI*) 342 [M+H]*.
o 'H NMR (400MHz, CDCl3) & 1.50-1.66 (6H, m), 3.38-3.72 (
N N F | 4H, m), 3.87 (2H, t, J = 4.5 Hz), 435 (2H, t, ] = 4.5 Hz),
1-239 Q | N /@F 7.04-7.10 (1H, m), 7.13-7.22 (2H, m), 7.23-7.30 (1H, m), 7.8
o\) 1 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 360 [M+H]*.
o 00 'H NMR (400 MHz, DMSO-de) & 1.41-1.66 (6H, m), 3.20 (3H,
N N S| 's), 3.34-3.54 (4H, m), 398 (2H, t, J = 4.3 Hz), 436 (2H, t,
1-240 O ‘ P N/©/ J =43 Hz), 7.19 (1H, d, J = 1.8 Hz), 7.65-7.70 (2H, m), 7.
o 72 (1H, d, J = 1.8 Hz), 7.85-7.89 (2H, m).
LRMS (ESI*) 402 [M+H]*.
o 'H NMR (400 MHz, DMSO-de) & 1.40-1.65 (6H, m), 3.35-3.53 (
N N ZN | 4H, m), 3.96 (2H, t, J = 4.3 Hz), 435 QH, t, J = 4.3 Hz),
1-241 Q ‘ P N/©/ 7.20 (1H, d, T = 1.8 Hz), 7.61-7.66 (2H, m), 7.73 (1H, d, J
o = 1.8 Hz), 7.76-7.82 (2H, m).
LRMS (ESI*) 349 [M+H]*.
o F 'H NMR (400 MHz, DMSO-de) & 1.43-1.63 (6H, m), 3.34-3.53 (
N N E 4H, m), 3.96 (2H, t, J = 4.6 Hz), 435 (2H, t, ] = 4.3 Hz),
1-242 Q | A 7.17 (1H, d, J = 1.8 Hz), 7.61-7.67 (2H, m), 7.68-7.72 (3H,
LRMS (ESI*) 392 [M+H]*.
o 'H NMR (400 MHz, DMSO-de) & 1.41-1.63 (6H, m), 3.35-3.50 (
N SN Br | 4H, m), 3.89 (2H, t, J = 4.6 Hz), 433 (2H, t, ] = 4.3 Hz),
1-243 O | _ N/©/ 7.11 (1H, d, T = 2.4 Hz), 7.35-7.42 (2H, m), 7.51-7.56 (2H,
o m), 7.65 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 402 [M+H]*.
'H NMR (400 MHz, DMSO-de) & 1.18 (3H, t, J = 7.6 Hz), 1.42
o -1.63 (6H, m), 2.59 (2H, q, J = 7.5 Hz), 3.38-3.48 (4H, m),
N =N 3.86 2H, t, J = 4.6 Hz), 432 (2H, t, ] = 4.6 Hz), 7.07 (IH
1244 O k@ L | ) 070
N
(0]

(1H, d, J = 1.8 Hz).
LRMS (ESI*) 352 [M+H]".
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[Table 96]

- 311 -

Example No.

Chemical Structural
Formula

Spectrum Data

1-245

0
e o
2SN
o

'H NMR (400MHz, CDCl3) & 1.47-1.70 (6H, m), 3.40-3.70 (
4H, m), 3.82 (3H, s), 3.86 (2H, t, J = 4.2 Hz), 434 (2H, t,
J = 45 Hz), 6.92-6.97 (2H, m), 7.16 (1H, d, J = 1.8 Hz), 7.
23-7.29 (2H, m), 7.80 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 354 [M+H]".

1-246

0
Z N
0

'H NMR (400 MHz, DMSO-ds) 5 1.37 (6H, s), 1.41-1.64 (6H,
m), 1.85 (2H, s), 3.37-3.51 (4H, m), 3.87 2H, t, J = 4.3 Hz
), 432 2H, t, T = 43 Hz), 7.07 (I1H, d, J = 1.8 Hz), 7.26-7
31 (2H, m), 7.48-7.53 (2H, m), 7.62 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 381 [M+HJ".

1-247

(0]
/N (0]
(0]

'H NMR (400MHz, CDCl3) & 1.49-1.71 (12H, m), 3.47-3.64
(4H, m), 3.66 (3H, s), 3.90 (2H, t, J = 4.3 Hz), 432 (2H, t,
J =43 Hz), 7.19 (1H, d, J = 1.8 Hz), 7.32-7.38 (4H, m),
7.83 (1H, d, T = 1.8 Hz).
LRMS (ESI*) 424 [M+H]".

1-248

0]
/N N\
(0]

'"H NMR (400 MHz, DMSO-ds) & 1.27 (6H, s), 1.43-1.63 (6H,
m), 3.10 (3H, s), 3.36-3.50 (4H, m), 390 (2H, t, J = 4.3 Hz
), 433 2H, t, J = 4.3 Hz), 7.02 (1H, dd, J = 7.9, 1.8 Hz),
7.06-7.11 (2H, m), 7.33 (1H, d, J = 7.9 Hz), 7.65 (1H, d, J
= 2.4 Hz).

LRMS (ESI*) 421 [M+H]".

1-249

i {
SR o
N

O

'H NMR (400 MHz, DMSO-ds) 5 1.27 (6H, s), 1.40-1.64 (6H,
m), 3.14 (3H, s), 3.37-3.49 (4H, m), 3.86 (2H, t, J = 4.3 Hz
), 433 2H, t, J = 4.3 Hz), 7.00 (1H, d, J = 8.6 Hz), 7.06 (
1H, d, T = 1.8 Hz), 7.26 (1H, dd, J = 83, 2.1 Hz), 7.38 (1
H, d, J = 24 Hz), 7.60 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 421 [M+HJ".

1-250

'H NMR (400MHz, CDCls) & 1.45-1.73 (6H, m), 3.39-3.69 (
4H, m), 395 QH, t, ] = 43 Hz), 437 (2H, t, J = 4.3 Hy),
7.14-7.19 (6H, m), 7.21 (1H, d, T = 2.4 Hz), 7.29-7.41 (9H,
m), 7.45-7.51 (2H, m), 7.83 (1H, d, J = 1.8 Hz), 8.14-8.21 (
2H, m).

LRMS (ESI*) 634 [M+HJ".
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[0694]
[Table 97]
Example No. | Chemical Structural Spectrum Data
Formula
'H NMR (400 MHz, DMSO-ds) & 1.43-1.64 (6H, m), 3.37-3.52 (
) hf—N\N 4H, m), 3.97 2H, t, T = 43 Hz), 436 (2H, t, ] = 4.3 Hz),
1-251 O\JJ\QNL /©/LN\ 442 (3H, s), 7.15 (1H, d, J = 1.8 Hz), 7.59-7.64 (2H, m), 7
N 71 (1H, d, J = 2.4 Hz), 8.01-8.05 (2H, m).
© LRMS (ESI*) 406 [M+HJ".
. - 'H NMR (400 MHz, DMSO-ds) & 1.44-1.64 (6H, m), 3.38-3.52 (
< N— | 4H, m), 400 (2H, t, ] = 4.6 Hz), 4.19 (3H, s), 437 (2H, t,
1-252 O \ \/N Q/LN J =43 Hz), 7.18 (1H, d, J = 1.8 Hz), 7.65-7.70 (2H, m), 7.
o ) 72 (1H, d, T = 1.8 Hz), 7.83-7.88 (2H, m).
LRMS (ESI*) 406 [M+HJ".
'H NMR (400MHz, CDCl3) & 1.46-1.78 (6H, m), 3.40-3.70 (
o 4H, m), 3.89 (2H, t, J = 4.6 Hz), 435 (2H, t, ] = 4.3 Hz),
1053 Ol | \/N /@\ 7.14 (1H, dt, J = 7.0, 1.8 Hz), 721 (1H, d, J = 1.8 Hz), 7.
N Cl | 25-7.35 (2H, m), 7.39 (1H, t, T = 1.8 Hz), 7.83 (1H, d, J =
o 1.8 Hz).
LRMS (ESI*) 358 [M+HJ".
'H NMR (400 MHz, DMSO-ds) & 1.43-1.65 (6H, m), 3.31 (3H,
0 Q.9 | s), 3.35-3.56 (4H, m), 3.99 (2H, t, ] = 4.5 Hz), 436 (2H, t,
1054 O | :N /@:S\ J = 42 Hz), 723 (1H, d, J = 1.8 Hz), 7.63 (1H, dd, J = 8.
N Cl |8 21 Hz), 777 (IH, d, T = 1.8 Hz), 7.84 (IH, d, J = 2.4
o Hz), 7.97 (1H, d, J = 9.1 Hz).
LRMS (ESI*) 436 [M+H]".
'H NMR (400 MHz, DMSO-ds) & 1.43-1.64 (6H, m), 3.21 (3H,
0 Q0 |s), 3.33-3.56 (4H, m), 3.92 (3H, s), 3.99 (2H, t, ] = 4.2 Hz)
1055 O | :N /@S\ 436 (H, t, J = 45 Hz), 7.15-7.21 H, m), 7.35 (1H, d,
N O |JT=18Hz, 772 (IH, d, J = 9.1 Hz), 7.75 (1H, d, T = 1.8
0 ! Hz).
LRMS (ESI*) 432 [M+H]".
'H NMR (400MHz, CDCl3) & 1.40-1.72 (6H, m), 3.40-3.70 (
0 7N | 4H, m), 404 QH, t, J = 42 Hz), 442 2H, t, J = 4.2 Hz),
N SN Nl 721708 (1H, m), 7.39 (1H, dd, J = 8.5, 42 Hz), 7.65 (IH,
1-256 O C N |

d, J =24 Hz), 7.84 (IH, d, J = 1.8 Hz), 7.89 (1H, dd, J
= 9.1, 2.4 Hz), 8.08-8.13 (2H, m), 8.86 (1H, d, J = 4.2 Hz).
LRMS (ESI*) 375 [M+H]".
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[Table 98]
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Example No.

Chemical Structural
Formula

Spectrum Data

1-257

oS

'H NMR (400 MHz, CDCl3) & 1.47-1.78 (6H, m), 3.35-3.75 (4
H, m), 408 (2H, t, ] = 43 Hz), 443 2H, t, J = 4.6 Hz), 7
24 (IH, d, J = 1.8 Hz), 7.34 (1H, dd, J = 8.6, 4.3 Hz), 7.7
9 (IH, d, J = 8.6 Hz), 7.82-7.90 (3H, m), 8.12 (I1H, dd, J =
8.3, 1.5 Hz), 8.86 (1H, dd, J = 4.3, 1.8 Hz).

LRMS (ESI*) 375 [M+HJ".

1-258

o/

'H NMR (400MHz, CDCls) & 1.49-1.78 (6H, m), 3.30-3.80 (
4H, m), 409 (2H, t, ] = 4.5 Hz), 445 (2H, t, J = 4.5 Hz),
727 (1H, t, J = 2.1 Hz), 7.84 (2H, dd, J = 12.4, 2.1 Hz), 8
07 (IH, d, T = 9.1 Hz), 8.13 (1H, dd, J = 9.1, 2.4 Hz), 8.7
8 (2H, dd, J = 9.1, 1.8 Hz).

LRMS (ESI*) 376 [M+HJ".

1-259

o/

'H NMR (400 MHz, DMSO-d) 5 1.37-1.66 (6H, m), 3.35-3.55 (
4H, m), 406 (2H, t, ] = 4.2 Hz), 440 (2H, t, J = 4.2 Hz),
7.19 (1H, d, T = 1.8 Hz), 7.70-7.75 (2H, m), 7.77 (IH, d, J
=24 Hz), 791 (IH, dd, J = 88, 2.1 Hz), 8.04 (1H, d, J =
9.1 Hz), 842 (1H, d, J = 5.4 Hz), 9.20 (1H, s).

LRMS (ESI*) 375 [M+HJ".

1-260

o/

'H NMR (400 MHz, DMSO-dg) 8 1.39-1.65 (6H, m), 3.36-3.53 (
4H, m), 405 (2H, t, ] = 3.6 Hz), 441 (2H, t, ] = 3.9 Hy),
7.17 (1H, d, T = 1.8 Hz), 7.68 (I1H, d, T = 1.2 Hz), 7.77 (I
H, d, J = 6.1 Hz), 7.88-8.02 (3H, m), 8.43 (1H, d, J = 5.4
Hz), 9.23 (1H, s).

LRMS (ESI*) 375 [M+HJ".

1-261

(0] (0]
@ \“QAO/
Z N

[e]

'H NMR (400 MHz, DMSO-ds) 8 1.39-1.65 (6H, m), 3.34-3.61 (
4H, m), 3.83 (3H, s), 3.96 H, t, ] = 4.5 Hz), 435 (2H, t,
J =42 Hz), 7.18 (1H, d, J = 1.8 Hz), 7.55-7.60 (2H, m), 7.
72 (1H, d, J = 1.8 Hz), 7.91-7.96 (2H, m).

LRMS (ESI*) 382 [M+H]*.

1-262

'H NMR (400 MHz, DMSO-d) 5 1.38-1.68 (6H, m), 3.34-3.59 (
4H, m), 3.85 (3H, s), 3.91-3.98 (2H, m), 4.28-4.41 (2H, m),
7.13 (1H, d, T = 1.8 Hz), 7.52 (1H, t, ] = 7.9 Hz), 7.66 (I
H, d, J = 1.8 Hz), 7.68-7.75 (2H, m), 7.95-7.99 (1H, m).
LRMS (ESI*) 382 [M+HJ".
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Example No.

Chemical Structural
Formula

Spectrum Data

1-263

Q*QJ?
o/ oo

'H NMR (400 MHz, DMSO-ds) & 1.38-1.66 (6H, m), 3.34-3.
46 (4H, m), 3.48 (3H, s), 3.77-4.05 (2H, m), 4.24-4.44 (2H,
m), 7.07 (1H, d, J = 1.8 Hz), 7.32-7.38 (1H, m), 7.41-7.45 (
1H, m), 749 (1H, d, J = 1.8 Hz), 7.62-7.68 (1H, m), 7.75 (
1H, dd, J = 7.6, 1.5 Hz).
LRMS (ESI*) 382 [M+HJ".

1-264

Q
/N\
(@)

'H NMR (400 MHz, DMSO-ds) & 1.28 (3H, t, J = 7.0 Hz),
1.40-1.68 (6H, m), 3.24-3.66 (6H, m), 4.15 2H, t, J = 4.6
Hz), 424 (2H, q, T = 7.1 Hz), 442 (2H, t, J = 4.6 Hz), 6.7
7 (IH, d, T = 49 Hz), 7.28 (1H, d, J = 1.8 Hz), 7.65 (1H,
d, J =43 Hz), 8.03 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 402 [M+HJ".

1-265

speNes
o/

'H NMR (400 MHz, DMSO-ds) & 1.34-1.67 (6H, m), 3.09-3.18 (
2H, m), 347 (3H, s), 3.57 2H, t, J = 5.2 Hz), 3.74-3.85 (2
H, m), 439 (2H, t, ] = 4.6 Hz), 6.65 (1H, dd, J = 7.6, 2.1

Hz), 6.72 (IH, d, J = 1.8 Hz), 6.75 (1H, d, J = 8.6 Hz), 7.
01 (1H, d, J = 8.6 Hz), 7.80 (IH, d, J = 7.3 Hz).

LRMS (ESI*) 428 [M+HJ".

1-266

o]
/_/
(o] N
FF /NN/
o/

'H NMR (400 MHz, DMSO-d¢) & 1.97-2.12 (4H, m), 3.25 (3H,
s), 3.46-3.74 (8H, m), 427 (2H, t, J = 4.3 Hz), 436 (H, t,
J = 43 Hz), 456 (2H, s), 7.38 (1H, d, T = 1.8 Hz), 7.95 (1
H, d, J = 1.8 Hz), 828 (IH, s), 8.65 (1H, s).

LRMS (ESI*) 474 [M+H]".

1-267

¢} ¢}
F = =
F N
0]

'H NMR (400 MHz, DMSO-dg) & 1.95-2.10 (4H, m), 3.48 (3H,
s), 3.51-3.71 (4H, m), 401 2H, t, J = 4.6 Hz), 437 (H, t,
J =43 Hz), 654 (1H, d, ] = 7.9 Hz), 726 (I1H, d, ] = 2.4
Hz), 7.43 (1H, d, J = 7.3 Hz), 7.58 (1H, d, J = 1.8 Hz), 7
64 (1H, dd, J = 8.9, 2.1 Hz), 7.80 (1H, d, J = 2.4 Hz), 8.1
4 (1H, d, T = 8.6 Hz).

LRMS (ESI*) 441 [M+HJ".

1-268

—

N/iO
(0] N—
| =
@i \”O ’
/N =
(0]

'H NMR (400 MHz, DMSO-d) 3 1.09 (3H, t, J = 7.0 Hz), 1.4
2-1.64 (6H, m), 3.26-3.60 (6H, m), 3.94 (2H, t, J = 4.6 Hz),
437 QH, t, J = 4.3 Hz), 520 (2H, s), 6.88 (1H, d, J = 1.
8 Hz), 7.00 (1H, dd, J = 7.6, 2.1 Hz), 7.22 (1H, d, J = 1.8
Hz), 7.75-7.80 (2H, m).

LRMS (ESI*) 439 [M=+H]".
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[0697]
[Table 100]
Example No. | Chemical Structural Spectrum Data

Formula

'H NMR (400 MHz, DMSO-de) § 1.04 3H, t, J = 6.7 Hz), 14
_/ | 4-1.65 (6H, m), 3.34-3.57 (6H, m), 3.70 2H, t, J = 5.5 Hz),
393 (2H, t, J = 4.6 Hz), 3.98 2H, t, J = 5.5 Hz), 4.36 (2

[o]
/_/
o] r\/l'N
1-269 QN Sy Q#O H, t, ] = 43 Hz), 691 (1H, d, J = 1.2 Hz), 6.98 (1H, dd, J
PN =179, 1.8 Hz), 7.21 (1H, d, J = 1.8 Hz), 7.74-7.79 2H, m
© )
LRMS (ESIY) 453 [M+H]".

/ '"H NMR (400 MHz, DMSO-ds) & 1.42-1.64 (6H, m), 3.36-3.57 (
-N
i ) J=¢ | 7H, m), 375-3.98 (2H, m), 4.31-4.46 (2H, m), 7.16 (1H, d,
1-270 O')K(;l \ /N J = 1.8 Hz), 7.44 (IH, s), 7.68 (1H, d, T = 2.4 Hz), 8.19 (1
N
0 Cl H, ).

LRMS (ESI*) 429 [M+H]*.

[0698]
<Example 2-1>
[0699]

[Formula 157]
(0] OMe

[0700]

4—- (6-Methoxy-7- (piperidine-1l-carbonyl) -2, 3-dihydro—-4H-
benzo[b][1l,4]oxazin-4-yl)benzoic Acid

To a solution of methyl 4-(6-methoxy-7-(piperidine-1-
carbonyl) -2, 3-dihydro-4H-benzo[b] [1l,4]oxazin-4-y]l)benzoate (61.9
mg) in methanol (1.5 mL), a 2 mol/L sodium hydroxide aqueous
solution (0.45 mL) was added at room temperature, followed by
stirring at 50°C for 3 hours. The resultant reaction solution was
concentrated under reduced pressure, and a 1 mol/L hydrogen
chloride agqueous solution was added to the thus obtained residue
to adjust pH to 2. The thus precipitated product was collected by
filtration to obtain the title compound (51.9 mg).
lH NMR (400 MHz, DMSO-dg) & 1.33-1.54 (4H, m), 1.54-1.63 (2H, m),
3.12-3.18 (2H, m), 3.40-3.52 (2H, m), 3.57 (3H, s), 3.75-3.82 (2H,
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m), 4.18-4.23 (2H, m), 6.67 (2H, s), 7.36 (2H, d, J = 8.6 Hz),

7.91 (2H, 4, J = 8.6 Hz), 12.60 (1H, Dbrs).
LRMS (ESI*) 397 [M+H]*.
[0701]

Compounds of the following Examples 2-2 to 2-38 were obtained
in the same manner as in Example 2-1 by using corresponding
starting materials and reactants. Their structures and spectrum
data are shown in the following tables.

[0702]
[Table 101]

Example No. | Chemical Structural Spectrum Data
Formula

'"H NMR (400 MHz, DMSO-ds) & 1.33-1.55 (4H, m), 1.55-1.
o 63 (2H, m), 3.13-321 (2H, m), 3.45-3.65 (2H, m), 3.74 (3H,
oo Oluj@ /@’cozH s), 3.80 2H, t, J = 4.3 Hz), 431 2H, t, J = 4.3 Hz), 6.56 (
0 @ IH, d, J = 8.6 Hz), 6.82 (IH, d, J = 8.6 Hz), 7.32 2H, d, J
= 8.6 Hz), 7.90 (2H, d, J = 8.6 Hz), 12.68 (1H, brs).
LRMS (ESI*) 397 [M+H]".

'H NMR (400 MHz, DMSO-d¢) & 1.38-1.65 (6H, m), 3.17 (2

. i coH | H, t, J = 55 Hz), 3.45-3.65 (2H, m), 3.78-3.82 (2H, m), 4.3
2-3 O)j\@N,@/ 0 (H, t, J = 43 Hz), 6.82 (IH, s), 6.99 (IH, s), 7.38 (2H,
o d, J = 86 Hz), 795 (2H, d, J = 8.6 Hz), 12.77 (IH, brs).
LRMS (ESI*) 401 [M+HJ*.

'H NMR (400 MHz, DMSO-ds) 8 1.35-1.65 (6H, m), 3.10-3.

) 20 (2H, m), 3.55-3.62 (2H, m), 3.80-3.85 (2H, m), 4.34-4.42
C

o4 O«)II;\ @ OH | OH, m), 6.69 (IH, d, J = 8.6 Hz), 7.02 (IH, d, J = 8.6 Hz)

cl N , 734 2H, d, J = 8.6 Hz), 792 (2H, d, J = 8.6 Hz), 12.73
o
(1H, brs).
LRMS (ESI*) 401 [M+HJ".

'H NMR (400 MHz, DMSO-d) & 1.45-1.58 (4H, m), 1.58-1.
67 (2H, m), 1.97-2.06 (2H, m), 3.25-3.65 (4H, m), 3.93 (2H,

(o]
CO,H
2-5 OJJ\@ @ t, J = 5.5 Hz), 405 2H, t, ] = 5.5 Hz), 6.90 (2H, d, J = 9.
B N
O, )

2 Hz), 7.00-7.06 (2H, m), 7.22 (1H, d, J = 8.6 Hz), 7.76 (2
H, d, J = 92 Hz), 12.36 (1H, brs).

LRMS (ESI*) 381 [M+HJ".

'H NMR (400 MHz, DMSO-ds) § 1.45-1.57 (4H, m), 1.57-1.
COH | 67 (2H, m), 1.67-1.80 (4H, m), 3.25-3.65 (4H, m), 3.73-3.80

(0]
N Q (2H, m), 4.10 (2H, t, J = 5.5 Hz), 6.65 (2H, d, J = 8.5 Hz),
2-6 Q N 7.11 (1H, dd, J = 7.9, 1.8 Hz), 7.15 (1H, d, ] = 1.8 Hz), 7
o\) 20 (1H, d, J = 79 Hz), 7.73 (2H, d, J = 8.5 Hz), 12.24 (1
H, brs).

LRMS (ESI*) 395 [M+H]J*.




[0703]
[Table 102]

- 317 -

Example No. | Chemical Structural Spectrum Data
Formula
'H NMR (400 MHz, DMSO-ds) 8 1.42-1.65 (6H, m), 3.35-3.
o) 55 (4H, m), 3.80 (2H, t, J = 4.8 Hz), 428 (2H, t, J = 438
0.7 O«y\@\ OCOZH Hz), 6.79 (1H, dd, J = 8.5, 1.8 Hz), 6.86 (1H, d, J = 24 H
N z), 7.06 (1H, d, T = 8.5 Hz), 7.33 (2H, d, J = 8.5 Hz), 7.91
oS (H, d, J = 8.5 Hz), 12.77 (1H, brs).
LRMS (ESI*) 367 [M+H]".
o 'H NMR (400 MHz, DMSO-ds) 8 1.40-1.70 (6H, m), 1.95-2.
N N @COZH 12 (2H, m), 3.15-3.70 (4H, m), 3.97-4.09 (2H, m), 4.12-4.22
2-8 O I N (2H, m), 7.19 (2H, d, J = 8.6 Hz), 7.38 (IH, s), 7.81 (2H, d
0 , T =86 Hz), 7.99 (IH, ), 12.51 (1H, brs).
LRMS (ESI*) 382 [M+HJ".
coH 'H NMR (400 MHz, DMSO-de) 8 1.47-1.66 (6H, m), 1.71-1.
Q 85 (4H, m), 3.35-3.60 (4H, m), 3.97-4.05 (2H, m), 4.15-4.24
5.9 O‘ 0 :N N@ (2H, m), 7.08 (2H, d, J = 8.5 Hz), 7.44 (1H, d, ] = 2.4 Hz)
, 782 (2H, d, J = 8.5 Hz), 7.95 (1H, d, ] = 2.4 Hz), 12.53
O\) (1H, brs).
LRMS (ESI*) 396 [M+HJ".
'H NMR (400 MHz, DMSO-ds) 8 0.93 (3H, d, J = 6.7 Hz),
0 CO,H | 1.42-1.68 (6H, m), 2.25-2.35 (1H, m), 3.20-3.65 (5H, m), 3.7
O« @ 1 (IH, dd, J = 12.1, 6.1 Hz), 409 (I1H, dd, J = 12.1, 42 H
2-10 N z), 425 (1H, dd, J = 15.1, 42 Hz), 6.92 (2H, d, J = 8.5 Hz
0\_< ), 7.00-7.06 (2H, m), 7.20 (1H, d, ] = 7.9 Hz), 7.76 (2H, d,
J = 8.5 Hz), 12.36 (1H, brs).
LRMS (ESI*) 395 [M+H]".
'H NMR (400 MHz, DMSO-ds) & 0.93 (3H, d, J = 7.3 Hz),
o con 1.42-1.67 (6H, m), 2.25-2.35 (1H, m), 3.20-3.65 (5H, m), 3.7
I (IH, dd, J = 122, 55 Hz), 409 (I1H, dd, J = 122, 43 H
.11 O N@ z), 424 (1H, dd, J = 15.3, 43 Hz), 6.92 (2H, d, J = 8.6 Hz

), 7.02 (1H, dd, J = 7.9, 1.8 Hz), 7.04 (1H, d, J = 1.8 Hz),
7.20 (1H, d, J = 7.9 Hz), 7.76 (2H, d, J = 8.6 Hz), 12.35 (1
H, brs).

LRMS (ESI*) 395 [M+H]".




[0704]
[Table 103]
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Example No.

Chemical Structural
Formula

Spectrum Data

2-12

SO

'H NMR (400 MHz, DMSO-ds) & 1.43-1.65 (6H, m), 3.40-3.
55 (4H, m), 3.81 3H, s), 3.72-3.85 (2H, m), 429 (H, t, J
= 4.9 Hz), 6.80 (1H, dd, J = 8.6, 1.8 Hz), 6.85-6.90 (2H, m)
, 692 (IH, d, ] = 1.8 Hz), 7.10 (1H, d, ] = 8.6 Hz), 7.69 (
1H, d, J = 8.6 Hz), 12.30 (1H, brs).

LRMS (ESI*) 397 [M+HJ".

2-13

fsac¥aa
I

'H NMR (400 MHz, DMSO-ds) & 1.94-2.10 (4H, m), 3.52-3.
65 (4H, m), 3.77-3.87 (2H.m), 3.81 (3H, s), 430 QH, t, J =
4.9 Hz), 6.88 (2H, dd, J = 8.6, 1.8 Hz), 6.93 (1H, d, J = 1.
8 Hz), 6.97 (1H, d, J = 1.8 Hz), 7.10 (1H, d, ] = 8.6 Hz),
770 (1H, d, J = 8.6 Hz), 12.31 (1H, brs).

LRMS (ESI*) 433 [M+H]".

2-14

'H NMR (400 MHz, DMSO-ds) & 2.10-2.18 (2H, m), 3.45-3.
60 (2H, m), 3.78-3.85 (2H, m), 3.81 (3H, s), 3.95-4.03 (2H,

m), 429 (2H, t, J = 4.9 Hz), 5.60-5.80 (1H, m), 5.80-5.90 (1
H, m), 6.84 (1H, dd, J = 8.6, 1.8 Hz), 6.88 (1H, dd, J = 8.6
, 1.8 Hz), 691 (1H, d, J = 1.8 Hz), 693 (IH, d, J = 1.8 H
z), 7.10 (1H, d, J = 8.6 Hz), 7.69 (1H, d, J = 8.6 Hz), 12.3
7 (1H, brs).

LRMS (ESI*) 395 [M+H]".

2-15

'H NMR (400 MHz, DMSO-ds) & 1.43-1.53 (4H, m), 1.56-1.
65 (2H, m), 3.13-3.20 (2H, m), 3.35-3.50 (4H, m), 3.95-4.00
(2H, m), 6.97 (2H, s), 7.17 (1H, s), 7.23 (2H, d, J = 9.1 Hz
), 787 (2H, d, T = 9.1 Hz), 12.66 (1H, brs).

LRMS (ESI) 381 [M-HJ.

2-16

'H NMR (400 MHz, DMSO-ds) & 1.43-1.56 (4H, m), 1.56-1.
66 (2H, m), 3.12-3.30 (2H, m), 3.40-3.55 (4H, m), 3.90-4.00
(1H, m), 4.08-4.20 (1H, m), 6.80 (1H, d, J = 8.5 Hz), 7.32 (
1H, dd, J = 8.5, 1.8 Hz), 7.49 (2H, d, J = 8.5 Hz), 7.63 (I
H, d, J = 1.8 Hz), 8.03 (2H, d, J = 8.5 Hz), 13.01 (1H, brs)

LRMS (ESI) 397 [M-HJ.

2-17

'H NMR (400 MHz, DMSO-ds) 8 1.44-1.55 (4H, m), 1.55-1.
65 (2H, m), 3.35-3.50 (4H, m), 3.73-3.82 (2H, m), 4.20-4.28
(2H, m), 6.63 (1H, d, T = 8.5 Hz), 7.34 (1H, dd, J = 85, 1.
8 Hz), 7.51 (2H, d, J = 8.5 Hz), 7.68 (1H, d, J = 1.8 Hz),

8.04 (2H, d, J = 8.5 Hz), 13.08 (1H, brs).

LRMS (ESI) 413 [M-HJ.




[0705]
[Table 104]
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Example No. | Chemical Structural Spectrum Data
Formula
'H NMR (400 MHz, DMSO-d¢) § 1.42-1.66 (6H, m), 2.05-2.
o COH | 12 (2H, m), 2.82-2.90 (2H, m), 3.20-3.45 (2H, m), 3.45-3.65
o8 OJJ\Q\ @ (2H, m), 3.83-3.95 (2H, m), 6.64 (2H, d, ] = 8.5 Hz), 7.28-7
N 35 (2H, m), 7.54 (1H, d, J = 1.2 Hz), 7.73 2H, d, J = 85
S\—) Hz), 12.26 (1H, brs).
LRMS (ESI*) 397 [M+H]".
'H NMR (400 MHz, DMSO-d¢) § 1.45-1.70 (6H, m), 1.90-2.
o coH 00 (1H, m), 2.30-2.45 (1H, m), 2.95-3.06 (1H, m), 3.09-3.20
N g (1H, m), 3.25-3.45 (3H, m), 3.50-3.75 (2H, m), 4.14-4.25 (1H
2-19 O N .m), 6.69 (2H, d, J = 9.1 Hz), 7.40 (IH, d, J = 8.5 Hz), 7.6
0'—S\J 2 (1H, dd, J = 8.5, 1.8 Hz), 7.67 (1H, d, J = 1.8 Hz), 7.76
(2H, d, T = 9.1 Hz), 12.36 (1H, brs).
LRMS (ESI*) 413 [M+H]*.
o coH | 'H NMR (400 MHz, DMSO-de) & 1.45-1.70 (6H, m), 2.00-2.
N Q 17 (2H, m), 3.25-4.00 (8H, m), 6.71 (2H, d, J = 8.5 Hz), 7.
2-20 O N 55 (1H, d, J = 7.9 Hz), 7.71-7.83 (3H, m), 7.95 (1H, d, J =
Oss 1.8 Hz), 12.31 (1H, brs).
o \J LRMS (ESI*) 429 [M+H]".
'H NMR (400 MHz, DMSO-d¢) § 1.39-1.65 (6H, m), 3.18-3.
o 61 (4H, m), 4.09 2H, t, ] = 3.9 Hz), 427 2H, t, ] = 42
N N COM | H2), 6.86 (IH, dd, J = 8.5, 1.8 Hz), 690 (IH, d, J = 24 H
2-21 CIJJ\@N,CN]/ z), 7.28 (1H, d., T = 9.1 Hz), 7.50 (1H, d, J = 7.9 Hz), 8.07
o (1H, dd, J = 8.8, 2.1 Hz), 8.76 (1H, d, J = 2.4 Hz). (COO
H peak missing)
LRMS (ESI) 368 [M+H]".
'H NMR (400 MHz, DMSO-d¢) § 1.42-1.53 (4H, m), 1.56-1.
o 64 (2H, m), 3.28-3.54 (4H, mbrs), 3.84 (2H, t, J = 4.3 Hz),
N A~ COH | 429 (QH. t. ] = 4.6 Hz), 6.80 (IH, dd, J = 8.6, 1.8 Hz), 6.8
2-22 O)j\@N/@N( 8 (IH, d, J = 1.8 Hz), 7.06-7.12 (1H, m), 7.75 (1H, dd, J =
(o]

8.6, 2.4 Hz), 798 (1H, d, J = 8.6 Hz), 8.60 (1H, d, J] = 24
Hz). (COOH peak missing)
LRMS (ESI*) 368 [M+H]*.




[0706]
[Table 105]
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Example No. | Chemical Structural Spectrum Data
Formula
"o 0 'H NMR (400 MHz, DMSO-d¢) & 1.44-1.64 (6H, m), 3.27-3.
_g 55 (4H, m), 3.94 2H, t, J = 43 Hz), 437 QH, t, ] = 4.6
0.3 0 N,"N\go Hz), 4.62 (2H, s), 6.89 (1H, d, J = 1.8 Hz), 7.00 (1H, dd, J
Oﬂ\@ /@' =76, 2.1 Hz), 721 (1H, d, J = 2.4 Hz), 7.76-7.80 (2H, m),
N 13.20 (1H, s).
oS LRMS (ESI*) 439 [M+H]".
'H NMR (400 MHz, DMSO-d¢) & 1.43-1.65 (6H, m), 3.40-3.
o COH | 50 (4H, m), 3.82 3H, s), 3.92-4.02 (2H, m), 4.38 (2H, t, J
5.4 O«Jk@«\ /@:\s = 43 Hz), 7.09 (IH, d, J = 1.8 Hz), 7.21-727 (1H, m), 7.53
N N (1H, d, T = 1.8 Hz), 7.61 (1H, d, J = 2.4 Hz), 7.97 (1H, d,
° J =79 Hz), 8.04 (I1H, d, ] = 7.9 Hz), 12.02 (1H, br s).
LRMS (ESI*) 421 [M+H]".
'H NMR (400 MHz, DMSO-d¢) & 1.42-1.65 (6H, m), 3.39-3.
. i .~ 55 (4H, m), 3.95-4.03 (SH, m), 438 (2H, t, J = 43 Hz), 7.1
2-25 Ok@kNm‘“zH 1 (1H, d, J = 2.4 Hz), 7.18-7.23 (2H, m), 7.54 (1H, s), 7.61-
oM ' 7.66 (2H, m), 12.86 (1H, br s).
LRMS (ESI*) 421 [M+H]".
[0707]

[Table 106]

Example No.

Chemical Structural
Formula

Spectrum Data

2-26

'H NMR (400 MHz, DMSO-ds) & 1.42-1.55 (4H, m), 1.57-1.66 (
2H, m), 1.91-2.01 (2H, m), 2.78 (2H, t, J = 6.1 Hz), 3.39-3.
53 (4H, m), 3.67 (2H, t, J = 6.1 Hz), 6.93 (1H, d, J = 8.6

Hz), 7.02 (1H, dd, J = 8.6, 1.8 Hz), 7.14 (1H, d, ] = 1.8 H
7), 731 (2H, d, J = 9.2 Hz), 7.89 (2H, d, J = 8.6 Hz), 12.6
7 (1H, br s).

LRMS (ESI*) 365 [M+HJ".

2-27

'H NMR (400 MHz, DMSO-ds) & 1.39-1.65 (6H, m), 3.38-3.47 (
4H, m), 3.62-3.72 (2H, m), 429 (2H, t, J = 4.6 Hz), 6.18 (1
H, d, J = 7.9 Hz), 6.67 (IH, dd, J = 7.9, 1.8 Hz), 6.78 (1H,
d, J = 1.8 Hz), 7.36-7.46 (2H, m), 7.64 (1H, t, J = 7.3 Hz)
, 7.82 (1H, d, J = 7.9 Hz), 12.94 (1H, br s).

LRMS (ESI*) 367 [M+HJ".

2-28

'H NMR (400 MHz, DMSO-d¢) & 1.42-1.67 (6H, m), 3.11 (2H, t
., J = 8.6 Hz), 3.40-3.52 (4H, m), 3.95 2H, t, J = 8.6 Hz),
6.32 (1H, d, T = 8.6 Hz), 7.00 (1H, dd, J = 8.6, 1.2 Hz), 7.
16 (1H, d, J = 1.2 Hz), 725 (1H, td, J = 7.3, 1.2 Hz), 7.44
(1H, dd, J = 7.9, 1.2 Hz), 7.56 (1H, td, J = 7.3, 1.8 Hz), 7.
75 (1H, dd, T = 7.9, 1.8 Hz), 12.87 (1H, br s).

LRMS (ESI*) 351 [M+HJ".




[0708]
[Table 107]
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Example No.

Chemical Structural
Formula

Spectrum Data

2-29

TRa,

'H NMR (400 MHz, DMSO-ds) & 1.42-1.67 (6H, m), 3.14 (2H, t
., J = 8.6 Hz), 3.41-3.54 (4H, m), 403 (2H, t, ] = 8.6 Hz),
7.08 (1H, d, J = 8.6 Hz), 7.14 (1H, dd, J = 8.6, 1.8 Hz), 7.
23 (IH, s), 7.45-7.58 (3H, m), 7.79 (1H, s), 13.07 (1H, br s).
LRMS (ESI*) 351 [M+HJ".

2-30

Saeu s

'H NMR (400 MHz, DMSO-dg) & 1.43-1.68 (6H, m), 3.15 (2H, t
. J = 8.6 Hz), 3.40-3.55 (4H, m), 406 (2H, t, J = 8.6 Hz),
7.16 (1H, dd, J = 8.6, 1.8 Hz), 7.25 (1H, d, J = 1.2 Hz), 7.
28 (IH, d, J = 7.9 Hz), 7.32 (2H, d, J = 9.2 Hz), 7.92 (2H,
d, T = 8.6 Hz), 12.56 (1H, br s).

LRMS (ESI*) 351 [M+HJ".

2-31

'H NMR (400 MHz, DMSO-d) 8 1.42-1.52 (4H, m), 1.55-1.63 (
2H, m), 3.38-3.48 (4H, m), 3.75 (2H, t, J = 4.3 Hz), 4.28 (2
H t, ] = 43 Hz), 6.75 (I1H, dd, J = 8.6, 1.8 Hz), 6.80-6.84
(2H, m), 7.48-7.55 (2H, m), 7.65-7.69 (1H, m), 7.79 (1H, d,
J = 1.8 Hz), 13.11 (1H, s).
LRMS (ESI*) 367 [M+HJ".

2-32

'H NMR (400 MHz, DMSO-d) 5 1.42-1.51 (4H, m), 1.54-1.63 (
2H, m), 3.37-3.48 (4H, m), 3.55 (2H, s), 3.69 (2H, t, J = 4.
3 Hz), 427 (2H, t, ] = 43 Hz), 6.72 (2H, s), 6.80 (1H, s),
7.21-7.24 (2H, m), 7.28 (2H, d, ] = 8.6 Hz), 12.26 (1H, s).
LRMS (ESI*) 381 [M+HJ".

2-33

'H NMR (400 MHz, DMSO-d) 8 1.42-1.51 (4H, m), 1.54-1.63 (
2H, m), 2.54 (2H, t, J = 7.6 Hz), 2.81 (2H, t, J = 7.6 Hz),

3.38-3.48 (4H, m), 3.67 2H, t, J = 42 Hz), 427 QH, t, ] =
4.2 Hz), 6.67 (1H, d, ] = 8.5 Hz), 6.72 (1H, dd, J = 85, 1
8 Hz), 6.79 (1H, d, J = 1.8 Hz), 7.19 2H, d, J = 8.5 Hz),

726 (2H, d, J = 8.5 Hz), 12.13 (1H, s).

LRMS (ESI*) 395 [M+HJ".

2-34

o o}
/N

'H NMR (400 MHz, DMSO-d) 5 1.41-1.69 (6H, m), 1.94-2.07 (
2H, m), 2.85 (2H, t, J = 6.4 Hz), 3.22-3.60 (4H, m), 3.81 (2
H, t, J = 54 Hz), 7.37-7.53 (3H, m), 7.85-7.97 3H, m), 12.
58-12.92 (1H, m).

LRMS (ESI*) 366 [M+H]".
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[0709]

[Table 108]

Example No. | Chemical Structural Spectrum Data
Formula

'H NMR (400 MHz, DMSO-ds) 5 1.94-2.07 (4H, m), 3.51-3.63 (
0 0 4H, m), 379 (2H, t, J = 4.2 Hz), 428 (2H, t, J = 4.2 Hz),
535 FQJ\@ @AOH 6.86 (1H, dd, J = 8.5, 1.8 Hz), 6.96 (1H, d, J = 1.8 Hz), 7.
F N 07 (1H, d, J = 85 Hz), 7.31-7.36 (2H, m), 7.89-7.93 (2H, m),
© 12.59-12.92 (1H, m).
LRMS (ESI*) 403 [M+HJ".

'H NMR (400 MHz, DMSO-ds) 8 1.40-1.64 (6H, m), 3.39-3.

N 1 SN 48 (4H, m), 3.77-3.89 (2H, m), 427 (2H, t, J = 4.3 Hz), 6.9
2-36 O)K@KN/E? 2 (IH, d, J = 1.8 Hz), 7.09-7.22 (3H, m), 7.48 (1H, d, J =
0 © @ | 24 Hz), 7.57 (1H, dd, T = 7.6, 2.1 Hz).
LRMS (ESI*) 368 [M+H]".

O~ O Na

'"H NMR (400 MHz, DMSO-ds) 3 1.26-1.70 (12H, m), 3.00-3.65

. i ~ /©>§(OH (4H, m), 3.85 QH, t, J = 43 Hz), 431 QH, t, ] = 4.3 Hz),
2-37 QJ\@LN 0 7.05 (1H, d, T = 1.8 Hz), 7.17-7.22 (2H, m), 7.32-7.37 (2H,
o m), 7.62 (1H, d, J = 1.8 Hz). (COOH peak missing)
LRMS (ESI*) 410 [M+H]".

'H NMR (400 MHz, DMSO-ds) 5 1.36-1.68 (6H, m), 3.09-3.67 (

(0] (0]
4H 92-4.00 (2H 4.32-4.40 (2H 7.15 (1H
N ‘ N A om , m), 3.92-4.00 (2H, m), 4.3 0 (2H, m), 7.15 (1H, s),
2-38 NN 7.67 (1H, s), 7.85 (1H, d, J = 8.6 Hz), 7.95 (1H, d, J = 8.6
0 Hz), 8.60 (1H, s). (COOH peak missing)
LRMS (ESIY) 369 [M+H]*.

[0710]
<Example 3-1>
[0711]

[Formula 158]

o/

[0712]

(4-(4-(1H-Tetrazol-5-yl)phenyl)-3,4-dihydro-2H-
benzo[b] [1,4]oxazin-7-y1l) (4,4-difluoropiperidin-1-yl)methanone

To a solution of (4,4-difluoropiperidin-1-yl) (3,4-dihydro-2H-
benzo[b] [1,4]oxazin-7-yl)methanone (56.5 mg) in toluene (2 mL), 5-

(4-bromophenyl)-1H-tetrazole (67.6 mg), bis(tri-tert-—
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butylphosphine)palladium (0) (10.5 mg) and sodium tert-butoxide

(58.0 mg) were added at room temperature, followed by stirring
under heating at 100°C for 3 hours. The resultant reaction mixture
was cooled to room temperature, and a 6 mol/L hydrogen chloride
aqueous solution was added to the resultant reaction solution to
adjust pH to 4. The resultant mixture was concentrated under
reduced pressure, and the thus obtained residue was purified by
silica gel column chromatography (chloroform:methanol = 9:1) to
obtain the title compound (22.0 mg).

lH NMR (400 MHz, CDCls) & 1.85-2.10 (4H, m), 3.40-3.90 (7H, m),
4.05-4.20 (2H, m), 6.65-7.05 (5H, m), 7.75-7.90 (2H, m).

LRMS (ESI™) 425 [M-H]-.

[0713]

<Example 4-1>

[0714]

[Formula 159]

O%%) o

[0715]

4-(8-Methyl-7- (piperidine-1-carbonyl) -2, 3-dihydro—-4H-
benzo[b][1l,4]oxazin-4-yl)benzoic Acid

To a solution of tert-butyl 4-(8-methyl-7- (piperidine-1-
carbonyl) -2, 3-dihydro-4H-benzo[b] [1l,4]oxazin-4-yl)benzoate (30.1
mg) in dichloromethane (1.0 mL), trifluorocacetic acid (0.5 mL) was
added. After stirring at room temperature for 4 hours, the
resultant reaction solution was concentrated under reduced
pressure to obtain the title compound (23.9 mg).
lH NMR (400 MHz, DMSO-dg) &: 1.30-1.45 (2H, m), 1.47-1.62 (4H, m),
2.03 (3H, s), 3.30-3.63 (4H, m), 3.74-3.81 (2H, m), 4.29 (2H, t, J
= 4.3 Hz), 6.55 (l1H, 4, J = 8.6 Hz), 6.94 (1H, d, J = 7.9 Hz),
7.26-7.31 (2H, m), 7.85-7.91 (2H, m), 12.61 (1lH, s).

LRMS (ESI*) 381 [M+H]*.
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[0716]

Compounds of the following Examples 4-2 to 4-21 were obtained
in the same manner as in Example 4-1 by using corresponding
starting materials and reactants. Their structures and spectrum
data are shown in the following tables.

[0717]
[Table 109]

Example No. | Chemical Structural Spectrum Data
Formula

'H NMR (400 MHz, DMSO-ds) 8 1.40-1.65 (6H, m), 3.27-3.

N i N COH | 56 (4H, m), 3.96 (2H, t, J = 42 Hz), 435 (2H, t, J = 4.5
4-2 OM\(:(LN,@ Hz), 7.17 (1H, d, J = 2.4 Hz), 7.52-7.57 (2H, m), 7.71 (1H,
o d, J = 1.8 Hz) , 7.89-7.93 (2H, m), 12.71 (1H, brs).
LRMS (ESI*) 368 [M+H]*.

'H NMR (400 MHz, DMSO-ds) & 1.40-1.63 (6H, m), 3.40-3.
o 47 (2H, m), 3.51-3.57 (2H, m), 3.81 (2H, t, J = 4.2 Hz), 4.3
43 Ol)j\@ /@’cozH 6 (2H, t, J = 42 Hz), 7.03 (1H, s), 732 H, d, J = 8.5 Hz
N ), 791 (2H, d, J = 8.5 Hz), 8.15 (1H, s). (COOH peak missi
© ng)
LRMS (ESD) 366 [M-HJ.
'H NMR (400 MHz, DMSO-ds) & 1.41-1.65 (6H, m), 3.42-3.
o 59 (4H, m), 3.81 QH, t, J = 4.3 Hz), 443 2H, t, J = 43
4a O)HN'::L /@’cozH Hz), 7.04 (1H, d, J = 7.9 Hz), 7.37 (2H, d, J = 8.6 Hz), 7.4
N 4 (IH, d, J = 7.9 Hz), 7.94 (2H, d, J = 8.6 Hz), 12.79 (1H,
° brs).
LRMS (ESI*) 368 [M+HJ".




[0718]
[Table 110]
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Example No. | Chemical Structural Spectrum Data
Formula
o 'H NMR (400 MHz, DMSO-ds) &: 1.96-2.08 (4H, m), 3.52-3.
I, COH | 65 (4H, m), 3.96 (2H, t, J = 4.3 Hz), 435 2H, t, ] = 4.6
4-5 F7O)‘\(‘:/LN/©/ Hz), 7.25 (1H, d, J = 1.8 Hz), 7.51-7.56 (2H, m), 7.79 (1H,
F o d, J = 1.8 Hz), 7.89-7.94 (2H, m), 12.74 (1H, s).
LRMS (ESI*) 404 [M+H]*.
'H NMR (400 MHz, DMSO-d¢) &: 1.64-1.73 (2H, m), 2.01-2.
] 0 com 14 (2H, m), 3.45-3.60 (2H, m), 3.82 2H, t, J = 11.3 Hz), 3.
46 FAC}J‘\g;Nk @’ 97 QH, t, T = 4.3 Hz), 436 (2H, t, J = 4.0 Hz), 7.17 (IH,
N d, J =24 Hz), 7.55 2H, d, J = 8.6 Hz), 773 (1H, d, J =
° 1.8 Hz), 7.92 (2H, d, J = 8.6 Hz), 12.76 (1H, s).
LRMS (ESI*) 404 [M+H]".
'H NMR (400 MHz, DMSO-de) &: 1.43-1.94 (4H, m), 3.00-3.
0 58 (3H, m), 3.84 (1H, s), 3.96 (2H, t, J = 4.3 Hz), 435 (2H
47 F*Ol)k@ /©’°°2” .t ] =43 Hz), 475 (1H, d, J = 47.1 Hz), 7.16 (1H, d, ]
N = 1.8 Hz), 7.53 (2H, d, J = 8.6 Hz), 7.72 (1H, d, ] = 24 H
© 2), 791 (2H, d, J = 8.6 Hz), 12.77 (1H, s).
LRMS (ESI*) 386 [M+H]".
'H NMR (400 MHz, DMSO-ds) &: 1.42-1.97 (4H, m), 3.00-3.
0 58 (3H, m), 3.72-4.03 (3H, m), 4.35 (2H, t, J = 4.6 Hz), 4.7
48 FO:)k@ /@’mz” S (1H, d, J = 477 Hz), 7.16 (1H, d, J = 1.8 Hz), 7.88-7.94
N (H, m), 7.72 (1H, d, J = 1.8 Hz), 7.90-7.92 (2H, m), 12.77
© (1H, s).
LRMS (ESI*) 386 [M+H]".
'H NMR (400 MHz, DMSO-de) &: 2.10-2.18 (2H, m), 3.42-3.
0 65 (2H, m), 3.93-4.04 (4H, m), 435 (2H, t, J = 4.2 Hz), 5.6
49 @J\(;Nk /@’cozH 2-5.76 (1H, m), 5.80-5.88 (1H, m), 7.20 (1H, d, J = 1.8 Hz),
N 7.54 (2H, d, J = 85 Hz), 7.76 (1H, d, J = 1.8 Hz), 7.91 (2
° H, d, ] = 8.5 Hz), 12.76 (1H, s).
LRMS (ESI*) 366 [M+H]".
o 'H NMR (400 MHz, DMSO-ds) 8: 3.40-3.56 (8H, m), 3.90 (
\ N CoM | 2H, t, J = 4.6 Hz), 429 (H, t, ] = 4.3 Hz), 7.16 (1H, d, J
4-10 o\) Jj\(‘;kN,@ = 2.4 Hz), 7.46-7.51 (2H, m), 7.70 (1H, d, J = 1.8 Hz), 7.83
o

-7.88 (2H, m). (COOH peak missing)
LRMS (ESI¥) 370 [M+H]*.




[0719]
[Table 111]
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,J =18 Hz), 720 (1H, d, ] = 1.8 Hz), 7.69 (1H, d, J = 8.

Example No. | Chemical Structural Spectrum Data
Formula
o 'H NMR (400 MHz, DMSO-de) &: 2.77 (3H, s), 2.91-3.64 (8
N N coH | H, m), 397 (2H, t, J = 43 Hz), 436 2H, t, ] = 43 Hz), 7
4-11 N )k@k"@ 25 (1H, d, J = 2.4 Hz), 7.53-7.59 (2H, m), 7.81 (1H, d, J =
CFACOH o 1.8 Hz), 7.90-7.96 (2H, m), 9.83 (IH, s), 12.75 (1H, s).
LRMS (ESI*) 383 [M-CFCOOT*.
o 'H NMR (400 MHz, DMSO-de) 8 1.45-1.65 (6H, m), 3.55-3.
CN s coH | 62 (4H, m), 3.83 (2H, t, J = 4.0 Hz), 430 (2H, t, J = 4.3
4-12 /_ ,@ Hz), 7.05 (1H, s), 7.38-7.43 (2H, m), 7.89-7.94 (2H, m). (CO
o\)N OH peak missing)
LRMS (ESI*) 373 [M+H]".
'H NMR (400 MHz, DMSO-de) 8: 1.40-1.67 (12H, m), 2.06-
0 2.16 (2H, m), 2.56-2.62 (1H, m), 3.19 (2H, t, J = 4.2 Hz), 3
413 OJ\@ /@k’cozH 34-3.56 (4H, m), 3.62-3.72 (1H, m), 410 (2H, t, J = 45 Hz
T N ), 6.67 (1H, d, J = 1.8 Hz), 6.75-6.84 (2H, m), 12.18 (1H, s)
LRMS (ESI*) 373 [M+H]".
'H NMR (400 MHz, DMSO-de) &: 1.41-1.63 (10H, m), 1.64-
o ¢ com 1.77 (2H, m), 1.91-2.02 (2H, m), 2.13-2.23 (1H, m), 3.25 (2
414 OJ\@ /@’ I H t, J = 42 Hz), 330-3.53 (4H, m), 3.60-3.70 (1H, m), 4.1
N 1 2H, t, J = 42 Hz), 6.67 (IH, s), 6.80 (2H, s), 12.07 (1H,
° S).
LRMS (ESI*) 373 [M+H]".
'H NMR (400 MHz, DMSO-de) & 1.42-1.65 (6H, m), 3.42-3.
) 0 58 (4H, m), 3.81 (3H, s), 3.98 (2H, t, ] = 4.3 Hz), 436 (2H
e OJJ\(;NK @LOH .t J = 43 Hz), 7.07 (1H, dd, J = 83, 2.1 Hz), 7.17 (I1H, d
i SN o”
(o]

6 Hz), 7.74 (1H, d, J = 1.8 Hz), 12.35 (1H, br s).
LRMS (ESI*) 398 [M+H]".




[0720]
[Table 112]
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Example No.

Chemical Structural
Formula

Spectrum Data

4-16

(@] (0]
N
(0]

"H NMR (400 MHz, DMSO-de) & 1.42-1.66 (6H, m), 2.54 (3H, s
), 3.41-3.62 (4H, m), 3.94 2H, t, J = 43 Hz), 434 2H, t, ]
= 4.6 Hz), 7.16 (1H, d, J = 1.8 Hz), 7.32-7.39 (2H, m), 7.7
2 (IH, d, J = 1.8 Hz), 7.85 (1H, d, J = 7.9 Hz), 12.60 (1H,
br s).

LRMS (ESI*) 382 [M+H]*.

4-17

o o)

OO,
2N cl
0

'H NMR (400 MHz, DMSO-d) 8 1.43-1.67 (6H, m), 3.41-3.65 (
4H, m), 3.97 QH, t, ] = 43 Hz), 435 (2H, t, ] = 43 Hy),
720 (1H, d, T = 1.8 Hz), 7.50 (1H, dd, J = 8.6, 1.8 Hz), 7.
65 (1H, d, J = 2.4 Hz), 7.76 (1H, d, J = 1.8 Hz), 7.85 (1H,
d, T = 8.6 Hz), 13.12 (IH, br s).

LRMS (ESI*) 402 [M+HJ".

4-18

'H NMR (400 MHz, DMSO-d) 5 1.41-1.64 (6H, m), 2.17 (3H, s
), 3.37-3.53 (4H, m), 3.60-4.05 (2H, m), 4.30-4.48 (2H, m), 7
10 (1H, d, J = 1.8 Hz), 7.39 (1H, d, J = 7.9 Hz), 7.60 (1H,
d, J = 1.8 Hyz), 7.82 (1H, dd, J = 8.3, 2.1 Hz), 7.87 (IH, d
,J = 1.8 Hz), 12.89 (1H, br s).

LRMS (ESI*) 382 [M+HJ".

'H NMR (400 MHz, DMSO-ds) § 1.44-1.54 (4H, m), 1.55-1.63 (
2H, m), 3.37-3.50 (4H, m), 3.94 (2H, t, J = 4.3 Hz), 435 (2
H t, ] =43 Hz), 7.12 (IH, d, J = 1.8 Hz), 748 (IH, t, J
= 7.6 Hz), 7.67 (2H, dd, ] = 64, 1.5 Hz), 7.70 (1H, dt, J =
7.7, 1.4 Hz), 794 (1H, t, J = 1.8 Hz), 13.01 (1H, s).

LRMS (ESI*) 368 [M+HJ".

4-20

'H NMR (400 MHz, DMSO-d) 5 1.41-1.67 (6H, m), 1.96-2.08 (
2H, m), 2.86 (2H, t, J = 6.1 Hz), 3.39-3.57 (4H, m), 3.78 (2
H, t, J = 54 Hz), 7.38 (1H, d, J = 2.4 Hz), 748 (1H, t, J
= 7.9 Hz), 7.54-7.60 (1H, m), 7.70-7.75 (1H, m), 7.81-7.87 (
2H, m), 13.04 (1H, br s).
LRMS (ESI*) 366 [M+HJ".

4-21

'H NMR (400 MHz, DMSO-ds) & 1.42-1.65 (6H, m), 2.89 (3
H, s), 3.35-3.52 (6H, m), 3.89-3.94 (2H, m), 6.79 (1H, d, J
= 1.8 Hz), 7.39 (IH, d, ] = 1.8 Hz), 7.42-7.47 (2H, m), 7.85
7.90 (2H, m), 12.67 (1H, s).

LRMS (ESI*) 381 [M+HJ".
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[0721]

<Example 5-1>
[0722]

[Formula 160]
(0] (o)

@ MNH2
o\)N OMe

[0723]

2-Methoxy-4-(7-(1,2,3, 6-tetrahydropyridine-1l-carbonyl)-2,3-
dihydro-4H-benzo[b] [1,4]oxazin-4-yl)benzamide

A mixture of 2-methoxy-4-(7-(1,2,3,6-tetrahydropyridine-1-
carbonyl) -2, 3-dihydro-4H-benzo[b] [1,4]oxazin-4-yl)benzoic acid
(50.0 mg) and thionyl chloride (0.5 mL) was stirred at room
temperature for 12 hours. The resultant reaction solution was
concentrated under reduced pressure, and to the thus obtained
residue, tetrahydrofuran (1 mL) was added, and then a 7 mol/L
methanol solution (2 mL) of ammonia was added at room temperature.
The resultant mixture was stirred at room temperature for 5 hours,
the resultant was concentrated under reduced pressure, and the
thus obtained residue was purified by silica gel column
chromatography (ethyl acetate/methanol = 10:1) to obtain the title
compound (11.2 mg).
lH NMR (400 MHz, CDCls3) & 2.17-2.27 (2H, m), 3.50-3.75 (2H, m),
3.79 (2, t, J = 4.3 Hz), 3.92 (3H, s), 4.00-4.25 (2H, m), 4.32
(24, t, J = 4.3 Hz), 5.60-5.80 (2H, m), 5.83-5.91 (1H, m), 6.83-
6.94 (3H, m), 7.01 (1H, 4, J = 1.8 Hz), 7.14 (1H, d, J = 8.5 Hz),
7.62 (1H, brs), 8.20 (1H, d, J = 8.5 Hz).
LRMS (ESI*) 394 [M+H]*.
[0724]

Compounds of the following Examples 5-2 to 5-3 were obtained
in the same manner as in Example 5-1 by using corresponding
starting materials and reactants. Their structures and spectrum

data are shown in the following tables.
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[0725]
[Table 113]
Example No. | Chemical Structural Spectrum Data

Formula

'H NMR (400 MHz, CDCl3) & 1.94-2.10 (4H, m), 3.65-3.80 (
0 0 4H,m), 3.79 (2H, t, J = 4.9 Hz), 3.93 GH, s), 433 QH, t, J
5.0 F-,O‘)l\@ d"“z = 4.9 Hz), 573 (1H, brs), 6.85 (1H, d, J = 1.2 Hz), 6.86-6.9
F N oMe | 3 (2H, m), 7.00 (1H, d, J = 1.2 Hz), 7.13 (IH, d, J = 8.6
° Hz), 7.62 (1H, brs), 821 (1H, d, J = 8.6 Hz).
LRMS (ESI*) 432 [M+HJ".

'H NMR (400 MHz, CDCl3) & 2.16-2.28 (2H, m), 3.10 (3H,
d, J = 43 Hz), 3.50-3.75 (2H, m), 3.78 H, t, J = 4.3 Hz),

(o] (o]
\ - | 391 GH. 5), 400-4.25 (2H, m), 432 H, t, J = 42 Hz), 5.
5-3 (\/I N OM*; 55-5.80 (1H, m), 5.84-5.91 (1H, m), 6.83 (1H, d, J = 1.8 Hz
o

), 6.85-6.92 (2H, m), 7.01 (1H, d, J = 1.8 Hz), 7.10 (1H, d,
J = 8.6 Hz), 7.70-7.78 (1H, m), 8.21 (1H, d, J = 8.6 Hz).
LRMS (ESI*) 408 [M+H]".

[0726]
<Example 6-1>
[0727]

[Formula 161]
F N OMe

[0728]

4—(7-(4,4-Difluoropiperidine-1-carbonyl) -2, 3-dihydro—-4H-
benzo[b] [1,4]oxazin-4-y1l)-2-methoxy-N-methylbenzamide

To a suspension, in tetrahydrofuran (0.5 mL), of 4-(7-(4,4-
difluoropiperidine-1l-carbonyl)-2,3-dihydro-4H-benzo[b][1l,4]oxazin-
4-yl)-2-methoxybenzoic acid (30.0 mg) and a 2 mol/L
tetrahydrofuran solution (1 mL) of methylamine, 1-
[bis (dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-blpyridinium
3-oxide hexafluorophosphate (32.0 mg) and diisopropylethylamine
(24.0 UL) were added at room temperature, followed by stirring at
room temperature for 2 hours. The resultant reaction mixture was
concentrated under reduced pressure, and the thus obtained residue
was purified by silica gel column chromatography (ethyl

acetate:methanol = 20:1) to obtain the title compound (12.8 mg).
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lH NMR (400 MHz, CDCls3) & 1.94-2.08 (4H, m), 3.01 (3H, d, J = 4.8
Hz), 3.68-3.80 (4H,m), 3.78 (2H, t, J = 4.2 Hz), 3.92 (3H, s),
4.33 (24, t, J = 4.2 Hz), 6.83 (1H, 4, J = 1.8 Hz), 6.87 (lH, dd,
J=8.5, 1.8 Hz), 6.90 (l1H, dd, J = 8.5, 1.8 Hz), 6.99 (1H, d, J =
1.8 Hz), 7.09 (1H, d, J = 8.5 Hz), 7.68-7.75 (l1H, m), 8.22 (1lH, d,
J = 8.5 Hz).
LRMS (ESI*) 446 [M+H]*.
[0729]

Compounds of the following Examples 6-2 to 6-22 were obtained
in the same manner as in Example 6-1 by using corresponding
starting materials and reactants. Their structures and spectrum
data are shown in the following tables.

[0730]
[Table 114]

Example No. | Chemical Structural Spectrum Data
Formula

'H NMR (400 MHz, DMSO-ds) & 1.39-1.66 (6H, m), 3.27-3.
o o 62 (4H, m), 407 2H, t, J] = 42 Hz), 427 2H, t, ] = 4.5
N O)LNHz Hz), 6.86 (1H, dd, J] = 8.5, 1.8 Hz), 6.89 (1H, d, J = 1.8 H
6-2 OM\@N ~N' z), 728 (1H, d., J = 9.1 Hz), 7.34 (1H, s), 749 (1H, d, J =
) 8.5 Hz), 7.93 (1H, s), 8.08 (1H, dd, J = 9.1, 2.4 Hz), 8.77 (
IH, d, ] = 1.8 Hz).
LRMS (ESI*) 367 [M+H]".
'H NMR (400 MHz, DMSO-d¢) & 1.40-1.66 (6H, m), 3.29-3.
o o 58 (4H, m), 3.83 (2H, t, J = 4.5 Hz), 429 2H, t, J = 45
N @)LNHZ Hz), 6.79 (1H, dd, J = 8.5, 1.8 Hz), 6.87 (1H, d, J = 24 H
6-3 OJ\Q\N SN z), 7.05 (1H, d., J = 7.9 Hz), 7.48-7.54 (1H, m), 7.80 (1H, d
0 d, J = 88, 2.7Hz), 7.94-8.02 (2H, m), 8.54 (1H, d, J = 2.4
Hz).
LRMS (ESIY) 367 [M+H]".
'H NMR (400 MHz, DMSO-ds) & 1.39-1.67 (6H, m), 3.34-3.
o e} 61 (4H, m), 3.94 2H, t, J] = 4.6 Hz), 434 (2H, t, ] = 43
64 O«J\@«\ @\)LNHZ Hz), 7.18 (1H, d, J = 2.4 Hz), 7.33 (1H, dd, J = 8.6, 2.4 H
N F z), 741 (1H, dd, J = 13.4, 1.8 Hz), 7.55 (2H, br s), 7.67 (1
© H, t, ] = 89 Hz), 7.74 (1H, d, J = 2.4 Hz).
LRMS (ESI) 385 [M+H]".
'H NMR (400 MHz, DMSO-ds) & 1.39-1.66 (6H, m), 2.77 (3
o o H, d, ] = 43 Hz), 3.34-3.58 (4H, m), 3.94 2H, t, J = 43
\ N | H2) 434 QH, ] = 43 Hz), 7.17 (IH, d, J = 1.8 Hz), 73
6-5 ij@m@ﬁ:“ 3 (1H, dd, J = 8.6, 1.8 Hz), 7.42 (1H, dd, J = 13.1, 2.1 Hz)
o ,7.63 (1H, t, ] = 89 Hz), 7.73 (1H, d, ] = 1.8 Hz), 8.05-8.
16 (1H, m).
LRMS (ESIY) 399 [M+H]".




[0731]
[Table 115]
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Example No. | Chemical Structural Spectrum Data
Formula
M _Iso 'H NMR (400 MHz, DMSO-ds) & 1.41-1.64 (6H, m), 3.26-3.
62 (4H, m), 3.93 2H, t, J = 43 Hz), 437 2H, t, ] = 4.6
66 9 N,""\go Hz), 442 (2H, s), 6.88 (1H, d, J = 1.2 Hz), 6.97 (1H, dd, J
Oﬂ\@ /@l = 7.6, 2.1 Hz), 721 (1H, d, ] = 2.4 Hz), 7.24-7.31 (1H, m),
N 7.47-7.53 (1H, m), 7.74-7.79 (2H, m).
o/ LRMS (ESI*) 438 [M+H]".
N 0 'H NMR (400 MHz, DMSO-ds) & 1.38-1.66 (6H, m), 2.59 (3
_% H, d, J = 43 Hz), 3.22-3.65 (4H, m), 3.93 (2H, t, ] = 4.6
6-7 Q N'—N):o Hz), 437 (2H, t, ] = 4.3 Hz), 444 (2H, s), 6.88 (1H, d, ] =
ONM\QJ\ Jf:)N 1.2 Hz), 6.98 (1H, dd, J = 7.9, 1.8 Hz), 7.21 (1H, d, J = 1
N 8 Hz), 7.75-7.80 (2H, m), 7.92 (1H, q, J = 4.5 Hz).
° LRMS (ESI*) 452 [M+H]J".
\ 0 'H NMR (400 MHz, DMSO-ds) & 1.43-1.64 (6H, m), 2.83 (3
/ _% H, s), 3.03 (3H, s), 3.27-3.58 (4H, m), 3.94 (2H, t, ] = 4.3
68 Q N'—N):o Hz), 437 (2H, t, ] = 4.3 Hz), 479 (2H, s), 6.86 (1H, d, J =
ONM\QJ\ Jf:)N 1.2 Hz), 6.97 (1H, dd, J = 7.6, 2.1 Hz), 721 (1H, d, J = 1
N 8 Hz), 7.75-7.79 (2H, m).
° LRMS (ESI*) 466 [M+H]".
'H NMR (400 MHz, DMSO-ds) & 1.20-1.30 (2H, m), 1.42-1.
o o 56 (2H, m), 1.56-1.65 (2H, m), 2.73-2.89 (3H, m), 3.38-3.55
\ N \w | (4F m), 388 GH, 5), 3.96 QH, t, ] = 42 Hz), 435 (2H, t,
6-9 OJJ\@LN,@LI J = 42 Hz), 7.08 (1H, dd, J = 8.5, 1.8 Hz), 7.16 (1H, d, J
o I = 1.8 Hz), 721 (1H, d, J = 24 Hz), 7.72 (IH, d, ] = 1.8 H
z), 779 (1H, d, J = 8.5 Hz), 8.06-8.12 (1H, m).
LRMS (ESI*) 411 [M+H]".
'H NMR (400 MHz, DMSO-ds) & 1.42-1.67 (6H, m), 2.77 (3
o / | H d J=49Hz), 340-350 (4H, m), 3.79 3H, s), 3.95 H
i NH L J =43 Hz), 437 QH, t, J = 40 Hz), 7.08 (1H, d, J =
6-10 OIJ‘\Q/N\ @\/K 1.8 Hz), 7.18 (1H, dd, J = 8.6, 1.2 Hz), 7.48 (1H, s), 7.61 (
o ) N\ 1H, d, J = 1.8 Hz), 7.80-7.86 (1H, m), 7.90 (1H, s), 8.10 (1
H, d, ] = 8.6 Hz).
LRMS (ESI*) 434 [M+H]".
'H NMR (400 MHz, DMSO-ds) & 1.42-1.65 (6H, m), 2.79 (3
. i ~ wn— | H. d. J =43 Hz), 3.34-3.57 (4H, m), 3.92-4.04 (SH, m), 4.4
6-11 O l_ "m_% 0 (2H, t, J = 4.3 Hz), 7.05 (1H, s), 7.14-7.21 (2H, m), 7.52-

oS

7.61 (2H, m), 7.65 (1H, d, J = 8.6 Hz), 8.43-8.51 (1H, m).
LRMS (ESI*) 434 [M+H]*.




[0732]
[Table 116]
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Example No.

Chemical Structural
Formula

Spectrum Data

6-12

0 o)
Z N
0

'H NMR (400 MHz, DMSO-d¢) 5 1.43-1.66 (6H, m), 2.34 (3H, s
), 274 H, d, T = 4.9 Hz), 3.40-3.58 (4H, m), 3.85-3.95 (2
H, m), 429-439 (2H, m), 7.12 (1H, d, J = 1.8 Hz), 7.24-7.2
9 (2H, m), 7.33 (1H, d, J = 7.9 Hz), 7.66 (1H, d, ] = 1.8
Hz), 8.11-8.19 (1H, m).

LRMS (ESI*) 395 [M+HJ".

6-13

) o
Z N
o

'H NMR (400 MHz, DMSO-d¢) 5 1.42-1.63 (6H, m), 2.16 (3H, s
), 279 3H, d, J = 4.9 Hz), 3.39-3.52 (4H, m), 3.56-4.00 (2
H, m), 431-4.45 (2H, m), 7.09 (1H, d, J = 1.8 Hz), 7.35 (1
H, d, ] =79 Hz), 7.59 (1H, d, J = 1.8 Hz), 7.69 (1H, dd, J
=179, 1.8 Hz), 7.75 (1H, d, J = 1.2 Hz), 8.37-8.45 (1H, m)

LRMS (ESI*) 395 [M+H]".

6-14

o) 0
Z N

'H NMR (400 MHz, DMSO-ds) & 1.41-1.68 (6H, m), 1.94-2.06 (
2H, m), 2.85 (2H, t, J = 6.1 Hz), 3.38-3.56 (4H, m), 3.79 (2
H, t, J = 54 Hz), 7.23-7.31 (1H, m), 7.36-7.43 (3H, m), 7.8
0-7.95 (4H, m).

LRMS (ESI*) 365 [M+H]".

[0} (o}
/N

'H NMR (400 MHz, DMSO-ds) & 1.41-1.68 (6H, m), 1.95-2.06 (
2H, m), 2.85 (2H, t, J = 6.1 Hz), 2.98 (6H, s), 3.36-3.56 (4
H, m), 3.78 (2H, t, J = 5.4 Hz), 7.35-7.44 (5H, m), 7.85 (I
H, d, J = 1.8 Hz).

LRMS (ESI*) 393 [M+H]".

6-16

(o] (o]
H
N
O.

'H NMR (400 MHz, DMSO-ds) & 136-1.63 (10H, m), 1.66-1.84 (4H,
m), 200-2.10 (1H, m), 255 3H, d, J = 49 Hz), 326 (2H, t, J = 43 Hz),
358-368 (4H, m), 3.61-3.66 (IH, m), 411 (2H, t, ] = 43 Hz), 667 (IH
.d, T =12 Hz), 676684 2H, m), 7.63-7.72 (IH, m).

LRMS (ESF) 386 [M+H[".

6-17

0 0
AN
0

'H NMR (400 MHz, DMSO-d) 8 1.41-1.63 (6H, m), 3.36-3.52 (
4H, m), 3.94 (2H, t, ] = 43 Hz), 434 (2H, t, ] = 43 Hy),

7.14 (1H, d, T = 2.4 Hz), 7.26 (1H, s), 7.45-7.51 (2H, m), 7.
69 (1H, d, J = 1.8 Hz), 7.82-7.93 (3H, m).

LRMS (ESI*) 367 [M+H]".

6-18

o) o)
Z N
0

'H NMR (400 MHz, DMSO-d) 8 1.41-1.64 (6H, m), 2.77 (3H, d
., J = 4.9 Hz), 3.36-3.52 (4H, m), 3.94 (2H, t, J = 4.3 Hz),
434 (2H, t, J = 43 Hz), 7.14 (1H, d, T = 1.8 Hz), 7.46-7.51
(2H, m), 7.69 (1H, d, J = 2.4 Hz), 7.79-7.84 (2H, m), 8.35
(1H, q, J = 4.9 Hz).

LRMS (ESI*) 381 [M+HJ".




- 333 -
[0733]

[Table 117]

Example No. | Chemical Structural Spectrum Data
Formula

'"H NMR (400 MHz, DMSO-de) & 1.41-1.65 (6H, m), 2.97 (6H, s

) o . /©)OLN/ ), 3.37-3.50 (4H, m), 3.93 (2H, t, J = 4.0 Hz), 434 (2H, t, J

6-19 Q)KQLN \ =40 Hz), 7.13 (I1H, d, ] = 1.8 Hz), 741 (2H, d, ] = 8.6
0 Hz), 7.47 (2H, d, ] = 7.9 Hz), 7.67-7.70 (1H, m).

LRMS (ESI*) 395 [M+H]".

'"H NMR (400 MHz, DMSO-ds) & 1.36-1.65 (12H, m), 3.38-3.49

" i “~ /©>%NH2 (4H, m), 3.87 (2H, t, J = 4.5 Hz), 432 (2H, t, ] = 42 Hz),
6-20 Q)K@LN o 6.86-6.95 (2H, m), 7.08 (1H, d, J = 1.8 Hz), 7.29-7.36 (4H,
) m), 7.64 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 409 [M+H]".

'H NMR (400 MHz, DMSO-d) 5 1.41-1.64 (6H, m), 3.34-3.53 (
4H, m), 400 (2H, t, J = 4.3 Hz), 438 (H, t, J = 4.3 Hz),

o o
N ‘ =N 7 NH; | 7.19 (IH, d, J = 1.8 Hz), 7.50-7.55 (1H, m), 7.72 (1H, d, J
6-21 A N
N = 1.8 Hz), 7.95 (1H, dd, J = 8.6, 2.4 Hz), 7.98-8.05 (2H, m)
o}
, 880 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 368 [M+H]*.

'"H NMR (400 MHz, DMSO-de) & 1.40-1.64 (6H, m), 2.81 (3H, d
, J =49 Hz), 3.37-3.51 (4H, m), 4.00 (2H, t, J = 4.3 Hz),

(o] (0]
NTYTN G N” | 438 2H, t, J = 43 Hz), 7.19 (1H, d, ] = 1.8 Hz), 7.72 (IH
6-22 _ N H
N ,d, J =18 Hz), 7.95 (1H, dd, J = 8.6, 1.8 Hz), 8.01 (1H,
(@]

d, J = 8.6 Hz), 8.63-8.69 (1H, m), 8.80 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 382 [M+H]".

[0734]
<Example 7-1>
[0735]

[Formula 162]

[0736]

Methyl 4-(1-Oxide-7-(piperidine-l-carbonyl)-2,3-dihydro-4H-
benzo[b] [1,4]thiazin-4-yl)benzoate

To a solution of methyl 4-(7-piperidine-1l-carbonyl)-2,3-
dihydro-4H-benzo[b] [1,4]thiazin-4-yl)benzoate (90 mg) in

dichloromethane (1.2 mL), 3-chloroperbenzoic acid (56.0 mg) was
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added at 0°C. The resultant reaction solution was heated to room
temperature, stirred for 2 hours, and concentrated under reduced
pressure. The thus obtained residue was purified by silica gel
column chromatography (ethyl acetate) to obtain the title compound
(88.1 mg) .
IH NMR (400 MHz, CDCls) O 1.53-1.64 (4H, m), 1.64-1.73 (2H, m),
2.90-3.00 (1H, m), 3.19-3.27 (1H, m), 3.43-3.67 (4H, m), 3.87-3.94
(1H, m), 3.95 (3H, s), 4.38-4.48 (l1H, m), 6.80 (1H, 4, J = 8.6
Hz), 7.31 (l1H, dd, J = 8.6, 2.4 Hz), 7.37 (2H, d, J = 8.6 Hz),
7.74 (1H, 4, J = 2.4 Hz), 8.13 (2H, d, J = 8.6 Hz).
LRMS (ESI*) 413 [M+H]*.
[0737]

Compounds of the following Examples 7-2 to 7-10 were obtained
in the same manner as in Example 7-1 by using corresponding
starting materials and reactants. Their structures and spectrum
data are shown in the following tables.

[0738]
[Table 118]

Example No. | Chemical Structural Spectrum Data
Formula

o 'H NMR (400 MHz, CDCl3) § 1.54-1.65 (4H, m), 1.65-1.74 (
N CO:Me | 2H, m), 3.46-3.53 (2H, m), 3.53-3.70 (4H, m), 3.95 (3H, s),
7-2 OM\@N@/ 4.28-435 (2H, m), 6.65 (1H, d, J = 9.2 Hz), 7.30-7.38 (3H,
o= m), 7.90 (1H, d, J = 2.4 Hz), 8.14 (2H, d, J = 8.6 Hz).
LRMS (ESI*) 429 [M+H]*.

=S
1
o

'H NMR (400 MHz, CDCl3) & 1.57-1.76 (6H, m), 2.00-2.12 (
o 1H, m), 2.45-2.57 (1H, m), 2.94-3.03 (1H, m), 3.10-3.20 (1H,
N g m), 3.33-3.50 (3H, m), 3.67-3.82 (2H, m), 3.87 (3H, s), 4.08
7-3 OM\Q\N -4.17 (1H, m), 6.66 (2H, d, J = 9.1 Hz), 729 (1H, d, ] = 7.
o=$ 9 Hz), 7.61 (1H, dd, J = 7.9, 1.8 Hz), 7.89 (2H, d, J = 9.1

Hz), 7.91 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 427 [M+H]".




[0739]
[Table 119]
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Example No.

Chemical Structural
Formula

Spectrum Data

7-4

COzMe

o*%ﬂ

0

'H NMR (400 MHz, CDCl3) & 1.52-1.78 (6H, m), 2.25-2.36 (
2H, m), 3.27-3.35 (2H, m), 3.37-3.48 (2H, m), 3.65-3.80 (2H,
m), 3.86 (3H, s), 3.83-3.95 (2H, m), 6.72 2H, d, J = 9.1 H
7), 744 (1H, d, J = 8.5 Hz), 7.70 (1H, dd, J = 8.5, 1.8 Hz),
7.90 (2H, d, J = 9.1 Hz), 8.18 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 443 [M+HJ".

7-5

'H NMR (400 MHz, CDCl3) & 1.17-1.38 (4H, m), 1.39-1.52 (
1H, m), 1.63-1.72 (1H, m), 1.75-1.94 (3H, m), 1.96-2.04 (1H,
m), 2.57-2.67 (1H, m), 3.65 (3H, s), 3.93 (2H, dd, J = 6.1,
3.7 Hz), 442-447 (2H, m), 6.68 (1H, d, J = 1.8 Hz), 6.96 (
1H, dd, J = 7.9, 1.8 Hz), 7.46 (1H, d, J = 1.8 Hz), 7.70 (1

H, dd, J = 7.9, 1.2 Hz), 7.90 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 414 [M+HJ".

7-6

'H NMR (400 MHz, CDCL3) & 1.07-1.30 (3H, m), 1.33-1.46 (
2H, m), 1.64-1.72 (1H, m), 1.83-1.92 (2H, m), 2.06-2.15 (2H,
m), 2.83-2.92 (1H, m), 3.66 (3H, s), 3.96 QH, t, ] = 4.6 H
2), 445 QH, t, ] = 4.6 Hz), 6.72-6.75 (1H, m), 6.91 (1H, dd
.1 =176 21Hz, 751 (IH, d, J = 1.8 Hz), 7.71 (1H, d, J
= 8.6 Hz), 822 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 430 [M+HJ".




[0740]
[Table 120]
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Example No.

Chemical Structural
Formula

Spectrum Data

7-7

Q 0o
I -
P4 N NS \NI

'"H NMR (400 MHz, CDCl3) § 1.16-1.37 (4H, m), 1.39-1.52 (
1H, m), 1.63-1.95 (4H, m), 1.99-2.08 (1H, m), 2.10-2.21 (2H,
m), 2.56-2.67 (1H, m), 2.94 (2H, t, J = 6.1 Hz), 3.64 (3H,
s), 3.85 (2H, t, J = 6.1 Hz), 6.71-6.76 (2H, m), 7.65 (1H, dd
,J =173, 12 Hz), 7.67-7.70 (1H, m), 8.08 (1H, d, J = 24
Hz).

LRMS (ESTY) 412 [M+H]*.

7-8

O,

N

o] O
= N X \N’

'H NMR (400 MHz, CDCl3) & 1.08-1.30 (3H, m), 1.33-1.46 (
2H, m), 1.64-1.74 (1H, m), 1.83-1.93 (2H, m), 2.06-2.21 (4H,
m), 2.86 (1H, tt, T = 122, 3.1 Hz), 2.94 H, t, J = 5.5 Hz
), 3.65 3H, s), 3.87 (2H, t, J = 5.5 Hz), 6.68 (1H, dd, J =
7.3, 1.8 Hz), 6.79 (1H, d, J = 1.2 Hz), 7.66-7.72 (2H, m), 8.
39 (IH, d, J = 2.4 Hz).

LRMS (ESI*) 428 [M+HJ".

7-9

'H NMR (400 MHz, CDCl3) & 1.14-1.35 (4H, m), 1.38-1.51 (
1H, m), 1.63-1.76 (2H, m), 1.78-1.95 (2H, m), 2.00-2.10 (1H,
m), 2.57-2.67 (1H, m), 3.21 (3H, s), 3.93-4.05 (2H, m), 4.35
-4.46 (4H, m), 7.39-7.44 (2H, m), 7.55 (1H, d, J = 1.2 Hz),

7.83 (1H, d, J = 1.8 Hz), 7.87 (1H, d, J = 8.6 Hz).

LRMS (ESI*) 412 [M+HJ".

7-10

'H NMR (400 MHz, CDCl3) & 1.06-1.30 (3H, m), 1.32-1.45 (
2H, m), 1.63-1.72 (1H, m), 1.82-1.91 (2H, m), 2.06-2.14 (2H,
m), 2.85 (IH, tt, T = 122, 3.7 Hz), 3.21 (3H, s), 401 (2H,
t, ] = 43 Hz), 438-4.45 (4H, m), 7.41 (1H, dd, J = 8.6, 1.8
Hz), 7.45 (I1H, d, J = 1.8 Hz), 7.55 (1H, d, J = 1.2 Hz), 7.
89 (IH, d, J = 8.6 Hz), 8.14 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 428 [M+HJ".

[0741]

<Example 8-1>

[0742]

[Formula 163]
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[0743]

tert-Butyl 4-(8-Methyl-7- (piperidine-1l-carbonyl)-2,3-dihydro-
4H-benzo[b] [1l,4]oxazin-4-yl)benzoate

To a solution of 4-(4-(tert-butoxycarbonyl)phenyl)-8-methyl-
3,4-dihydro—-2H-benzo[b] [1,4]oxazine-7-carboxylic acid (29.1 mg) in
N, N-dimethylformamide (0.8 mL), piperidine (8.6 UL) and
diisopropylethylamine (29.4 ML) were added. To the resultant
reaction solution, 1-[bis(dimethylamino)methylene]l-1H-1,2,3~-
triazolo[4,5-b]lpyridinium 3-oxide hexafluorophosphate (32.9 mg)
was added, followed by stirring at room temperature for 2.5 hours.
The resultant reaction solution was purified by silica gel column
chromatography (methanol:water = 5:95 to 65:35 to 90:10 to 100:0)
to obtain the title compound (31.9 mg).
lH NMR (400 MHz, CDCls3) &: 1.41-1.70 (15H, m), 2.17 (3H, s), 3.25
(24, t, J = 5.5 Hz), 3.67-3.81 (4H, m), 4.24-4.37 (2H, m), 6.60
(14, 4, J = 7.9 Hz), 6.95 (1H, d, J = 8.6 Hz), 7.17-7.23 (2H, m),
7.91-7.96 (2H, m).
LRMS (ESI*) 437 [M+H]*.
[0744]

Compounds of the following Examples 8-2 to 8-231 were obtained
in the same manner as in Example 8-1 by using corresponding
starting materials and reactants. Their structures and spectrum

data are shown in the following tables.



[0745]
[Table 121]
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Example No. | Chemical Structural Spectrum Data
Formula
o o 'H NMR (400 MHz, CDCl3) & 1.44-1.72 (15H, m), 3.36-3.70
W OJ< (4H, m), 3.94 2H, t, J = 42 Hz), 437 (QH, t, ] = 42 Hz),
8-2 X, 722 (1H, d, J = 2.4 Hz), 7.41-7.46 (2H, m), 7.84 (1H, d, J
0 = 1.8 Hz) , 7.99-8.03 (2H, m).
LRMS (ESIY) 424 [M+H]".
o o 'H NMR (400 MHz, CDCl3) & 1.47-1.71 (15H, m), 3.51-3.58
Y o J< (2H, m), 3.67-3.73 (2H, m), 3.79 (2H, t, J = 4.2 Hz), 4.37 (
8-3 O & \ 2H, t, J = 42 Hz), 7.17-7.19 (1H, m), 7.21-7.28 (2H, m), 7.
0 96-8.01 (2H, m), 8.29 (1H, s).
LRMS (ESI*) 424 [M+H]".
o o 'H NMR (400 MHz, DMSO-d¢) & 1.42-1.64 (15H, m), 3.42-3
AN OJ< .57 (4H, m), 3.80 (2H, t, J = 4.3 Hz), 444 2H, t, J = 43
8-4 NZA Hz), 7.04 (1H, d, J = 8.6 Hz), 7.35-7.39 (2H, m), 7.43 (1H,
0 d, T = 7.9 Hz), 7.88-7.92 (2H, m).
LRMS (ESI*) 424 [M+H]".
IH NMR (400 MHz, CDCl3) & 1.59 (9H, s), 1.94-2.08 (4H,
) i ) °o J | m). 3.68-380 (4H, m), 3.96 (2H. 1, J = 4.6 Hz), 438 (2H, ¢
8-5 FJ:\))J\@LN@)L J = 4.3 Hz), 7.21-7.25 (1H, m), 7.42-7.46 (2H, m), 7.85 (1
F
o H, d, J = 1.8 Hz), 8.00-8.04 (2H, m).
LRMS (ESI) 460 [M+H]".
IH NMR (400 MHz, CDCl3) &: 1.59 (9H, s), 1.78-1.87 (2H,
LN i ~ °0 J< m), 2.00-2.14 (2H, m), 3.56-3.85 (4H, m), 3.95 2H, t, ] = 4
8-6 AC)J\(;,LN@)L 6 Hz), 438 (2H, t, ] = 4.6 Hz), 7.21-7.31 (1H, m), 7.42-7.4
o 6 (2H, m), 7.86 (1H, d, J = 1.8 Hz), 8.00-8.04 (2H, m).
LRMS (ESI*) 460 [M+H]".
IH NMR (400 MHz, CDCl3) &: 1.39-2.11 (13H, m), 3.02-3.75
oy i ) i S | GH m). 384401 GH. m), 437 GH. 1 J = 40 H2), 451-
8-7 \OJ‘\QKNQ)L 4.84 (1H, m), 7.25 (1H, s), 7.44 (2H, d, J = 8.6 Hz), 7.86 (
0.

1H, s), 8.01 QH, d, J = 7.9 Hz).
LRMS (ESI*) 442 [M+H]".




[0746]
[Table 122]
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Example No. | Chemical Structural Spectrum Data
Formula
'H NMR (400 MHz, CDCl3) &: 1.41-2.07 (13H, m), 3.17-4.04
o i . i S |6 m) 437 @H. LT = 43 Ha), 452482 (. m), 725
8-8 OJ‘\QKNQ)L (1H, d, J = 1.8 Hz), 7.41-7.46 (2H, m), 7.86 (1H, d, ] = 2.4
o Hz), 7.99-8.04 (2H, m).
LRMS (ESI*) 442 [M+H]".
'H NMR (400 MHz, CDCl3) &: 1.59 (9H, s), 2.16-2.29 (2H,
0 ) J< m), 3.47-3.84 (2H, m), 3.95 (2H, t, T = 4.6 Hz), 4.01-4.19 (2
8.9 O)k@rt Q)Lo H, m), 437 (2H, t, J = 43 Hz), 5.58-5.90 (2H, m), 7.21-7.3
N 2 (1H, m), 7.42-7.46 (2H, m), 7.87 (1H, d, ] = 2.4 Hz), 7.9
© 9-8.03 (2H, m).
LRMS (ESI*) 422 [M+HJ".
o o 'H NMR (400 MHz, CDCl3) &: 1.59 (9H, s), 3.47-3.81 (8H,
\ ~ ©)L0J< m), 3.95 2H, t, J = 4.6 Hz), 438 (2H, t, ] = 43 Hz), 7.23
8-10 o\)y\@LN (1H, d, J = 2.4 Hz), 741-7.45 (2H, m), 7.84 (1H, d, J = 1.8
) Hz), 7.99-8.04 (2H, m).
LRMS (ESI*) 426 [M+H]".
IH NMR (400 MHz, CDCl3) &: 1.59 (9H, s), 2.32 (3H, s), 2.
. i .~ i . J< 34-2.50 (4H, m), 3.50-3.78 (4H, m), 3.95 (2H, t, ] = 4.6 Hz)
8-11 /N\)M\QN,@)L , 437 2H, t, T = 4.6 Hz), 723 (1H, d, J = 1.8 Hz), 7.41-7.
o 46 (2H, m), 7.85 (1H, d, J = 2.4 Hz), 7.99-8.03 (2H, m).
LRMS (ESI*) 439 [M+H]".
IH NMR (400 MHz, CDCl3) &: 1.41-1.78 (21H, m), 2.21-2.30
0 0 (2H, m), 2.56-2.61 (1H, m), 327 2H, t, J = 4.5 Hz), 3.42-
812 ORKQ\ Q)Lok 3.68 (5H, m), 4.17 (2H, t, ] = 4.5 Hz), 6.67 (1H, d, J = 9.1
N Hz), 6.86 (1H, d, J = 2.4 Hz), 6.93 (1H, dd, J = 8.5, 2.4
© Hz).
LRMS (ESI*) 429 [M+H]".
IH NMR (400 MHz, CDCl3) &: 1.39-1.80 (19H, m), 1.85-1.93
0 0 (2H, m), 2.06-2.21 (3H, m), 328 (2H, t, J = 4.5 Hz), 3.42-
813 O)k@ Q)Lok 368 (5H, m), 4.19 (2H, t, J = 4.5 Hz), 6.67 (I1H, d, J = 8.5
N
o

Hz), 6.87 (1H, d, J = 1.8 Hz), 6.93 (1H, dd, J = 8.5, 1.8
Hz).
LRMS (EST*) 429 [M+H]".
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8-14

@i%o

'H NMR (400 MHz, DMSO-dg) : 1.05-1.19 (1H, m), 1.31-1.
50 (8H, m), 1.55-1.81 (7H, m), 3.26 (2H, t, J = 4.5 Hz), 3.4
2 (4H, t, J = 4.8 Hz), 3.57-3.66 (1H, m), 4.11 2H, t, J = 4.
5 Hz), 6.67 (1H, d, ] = 1.8 Hz), 6.76 (1H, d, J = 8.5 Hz),
6.81 (1H, dd, J = 8.5, 1.8 Hz).

LRMS (ESI*) 329 [M+HJ".

8-15

>
a U
/N 7
o

'"H NMR (400 MHz, DMSO-d¢) &: 1.28 (3H, t, J = 7.0 Hz),
1.41-1.64 (6H, m), 3.32-3.58 (4H, m), 3.83-3.95 (4H, m), 4.3
6 (2H, t, J = 43 Hz), 691 (1H, d, J = 1.2 Hz), 6.98 (1H, d
d, J =179, 1.8 Hz), 7.21 (1H, d, J = 1.8 Hz), 7.73-7.79 (2H,
m).

LRMS (ESI*) 409 [M+H]*.

8-16

N-N

) )
! )Xo
N SN N
C/)I\QNJ@
(o}

'H NMR (400 MHz, DMSO-dg) &: 1.28 3H, t, ] = 7.0 Hz),
2.20-2.28 (2H, m), 3.88 (2H, q, J = 7.1 Hz), 3.94 (2H, t, J
= 4.6 Hz), 3.98-4.06 (2H, m), 4.28-4.41 (4H, m), 6.93-6.97 (
2H, m), 7.36 (1H, d, J = 1.8 Hz), 7.75-7.79 (1H, m), 8.00 (
H, d, J = 1.8 Hz).

LRMS (ESI*) 381 [M+H]".

8-17

N-N

)
OJ%@):O

'H NMR (400 MHz, DMSO-ds) &: 1.28 (3H, t, J = 7.0 Hz),
1.43-1.61 (8H, m), 1.64-1.75 (2H, m), 3.27-3.39 (2H, m), 3.5
0 2H, t, ] = 5.8 Hz), 3.87 (2H, q, J = 7.1 Hz), 3.93 (2H, t,
J =43 Hz), 436 QH, t, ] = 43 Hz), 690 (1H, d, J = 1.2
Hz), 6.98 (1H, dd, J = 7.6, 2.1 Hz), 7.19 (I1H, d, J = 1.8
Hz), 7.73-7.78 (2H, m).

LRMS (ESI*) 437 [M+HJ".

8-18

)

'H NMR (400 MHz, DMSO-ds) &: 1.16 (3H, t, J = 7.3 Hz),
1.40-1.65 (6H, m), 3.35-3.59 (6H, m), 3.96 2H, t, J = 43 H
7), 435 2H, t, J = 43 Hz), 445 (2H, s), 7.15 (1H, d, ] =

1.8 Hz), 7.51 (1H, dd, J = 7.9, 1.8 Hz), 7.63 (2H, d, J = 8.
6 Hz), 7.68 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 407 [M+HJ".

8-19

N-N

)
AN
$J

'H NMR (400 MHz, DMSO-ds) 8 1.28 (3H, t, J = 7.0 Hz),
1.75-1.88 (4H, m), 3.38-3.51 (4H, m), 3.88 (2H, q, J = 7.1
Hz), 393 (2H, t, ] = 4.6 Hz), 436 (2H, t, ] = 43 Hz), 6.92
(1H, d, J = 1.2 Hz), 6.97 (1H, dd, J = 7.6, 2.1 Hz), 7.34 (
1H, d, T = 1.8 Hz), 7.76 (1H, d, T = 7.3 Hz), 7.95 (IH, d, J
= 1.8 Ho).

LRMS (ESI*) 395 [M+HJ".
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8-20

N-N

o /
C’f S @/Eo
7 N 7
o)

'H NMR (400 MHz, DMSO-ds) & 1.74-1.89 (4H, m), 3.38-3.
54 (7TH, m), 3.93 H, t, ] = 4.3 Hz), 436 H, t, ] = 4.3
Hz), 6.89 (I1H, d, J = 1.8 Hz), 6.98 (1H, dd, J = 7.6, 2.1 H
7), 734 (IH, d, J = 1.8 Hz), 7.75 (1H, d, J = 7.3 Hz), 7.95
(1H, d, ] = 1.8 Hz).

LRMS (ESI*) 381 [M+HJ".

8-21

(0] N/
N—
1 E
Z Z
N
(o)

'H NMR (400 MHz, DMSO-ds) 8 1.17 (3H, d, J = 7.3 Hz),
1.27-1.73 (6H, m), 2.90-3.04 (1H, m), 3.49 (3H, s), 3.77-4.05
(3H, m), 4.25-4.47 (3H, m), 6.88 (1H, d, J = 1.8 Hz), 6.98 (
1H, dd, J = 7.3, 1.8 Hz), 7.19 (1H, d, J = 1.8 Hz), 7.73-7.7
7 (2H, m).

LRMS (ESI*) 409 [M+HJ".

8-22

N-N

o /
é S @/Eo
7 N 7
0

'H NMR (400 MHz, DMSO-dg) & 0.73-1.32 (3H, m), 1.40-1.
95 (3H, m), 1.99-2.12 (1H, m), 3.34-3.63 (SH, m), 3.93 (2H,
t, ] = 4.6 Hz), 401-4.16 (1H, m), 4.29-4.42 (2H, m), 6.89 (1
H, d, J = 1.8 Hz), 698 (IH, dd, J = 7.9, 1.8 Hz), 7.31 (1H,
d, J = 1.8 Hz), 7.75 (1H, d, J = 8.6 Hz), 7.85-7.97 (1H, m
).

LRMS (ESI*) 395 [M+HJ".

8-23

/
o
1
qeasish
~ ~
N
O.

'H NMR (400 MHz, DMSO-ds) & 1.43-1.95 (4H, m), 2.87-3.
27 (1H, m), 3.38-3.60 (4H, m), 3.69-4.24 (4H, m), 4.37 (2H,
t, J = 4.6 Hz), 475 (1H, d, J = 47.7 Hz), 6.89 (1H, d, J =
2.4 Hz), 698 (1H, dd, J = 7.6, 2.1 Hz), 7.20 (1H, d, J = 1.
8 Hz), 775 (I1H, d, J = 8.6 Hz), 7.78 (1H, d, ] = 1.8 Hz).
LRMS (ESI*) 413 [M+H]".

8-24

/
F i N’_N)=o
F N SN N
(o)

'H NMR (400 MHz, DMSO-ds) & 1.63-1.74 (2H, m), 2.02-2.
16 (2H, m), 3.40-3.64 (5H, m), 3.71-3.90 (2H, m), 3.94 (2H,
t, ] =43 Hz), 437 @H, t, ] = 43 Hz), 691 (1H, d, J = 1.
2 Hz), 6.99 (1H, dd, J = 7.9, 1.8 Hz), 7.21 (1H, d, J = 1.8
Hz), 7.75 (1H, d, J = 8.6 Hz), 7.79 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 431 [M+H]".

8-25

N-N

° /
1
F ~ ~
N
(o)

'"H NMR (400 MHz, DMSO-ds) § 2.35-2.52 (2H, m), 3.49 (3
H, s), 3.61-4.09 (6H, m), 437 2H, t, J = 4.3 Hz), 6.92 (1H,
d, J = 1.2 Hz), 697 (IH, dd, J = 7.3, 1.8 Hz), 7.37 (1H, d
,J =18 Hz), 776 (1H, d, J = 79 Hz), 798 (1H, d, J = 1.
8 Hz).

LRMS (ESI) 417 [M+H]".
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8-26

N—N

@*@ o

'H NMR (400 MHz, DMSO-ds) & 1.95-2.10 (4H, m), 3.49 (3
H, s), 3.51-3.69 (4H, m), 3.93 2H, t, J = 4.3 Hz), 437 H,
t, J = 4.3 Hz), 690 (1H, d, J = 1.2 Hz), 6.98 (1H, dd, J =
7.6, 2.1 Hz), 7.30 (1H, d, J = 1.8 Hz), 7.76 (1H, d, J = 6.
7 Hz), 7.85 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 431 [M+H]".

8-27

o*@ b“

'H NMR (400 MHz, DMSO-ds) & 1.40-1.99 (4H, m), 2.93-3.
28 (1H, m), 3.39-3.58 (4H, m), 3.68-4.24 (4H, m), 4.37 (2H,
t, ] = 4.6 Hz), 475 (1H, d, J = 47.1 Hz), 6.89 (1H, d, J =
2.4 Hz), 698 (1H, dd, J = 7.6, 2.1 Hz), 7.20 (1H, d, J = 1.
8 Hz), 7.75 (IH, d, J = 7.9 Hz), 7.78 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 413 [M+H]".

8-28

N—N

)kCNL J:()):o

'H NMR (400 MHz, DMSO-d¢) 6 1.17 (3H, d, J = 7.3 Hz),
1.27-1.76 (6H, m), 2.83-3.11 (1H, m), 3.49 (3H, s), 3.68-4.06
(3H, m), 4.15-4.58 (3H, m), 6.88 (1H, d, ] = 1.2 Hz), 6.98 (
1H, dd, J = 7.6, 2.1 Hz), 7.19 (1H, d, J = 1.8 Hz), 7.73-7.7
7 (2H, m).

LRMS (ESI*) 409 [M+HJ".

8-29

N—N

)k(;t /G):O

O t

'H NMR (400 MHz, DMSO-d) 8 0.73-1.29 (3H, m), 1.42-1.
93 (3H, m), 1.99-2.11 (1H, m), 3.34-3.64 (5H, m), 3.93 (2H,
t, J = 4.6 Hz), 402-4.15 (1H, m), 4.31-4.41 (2H, m), 6.89 (1
H, d, J = 1.8 Hz), 698 (IH, dd, J = 7.9, 1.8 Hz), 7.31 (1H,
d, J =18 Hz), 775 (IH, d, J = 7.9 Hz), 7.85-7.96 (1H, m
).

LRMS (ESI*) 395 [M+HJ".

8-30

)l\@ /G):o

'H NMR (400 MHz, DMSO-ds) & 3.50 (3H, s), 3.95 (2H, t,

J = 43 Hz), 4.27-5.02 (6H, m), 6.92-6.97 (2H, m), 7.43 (1H,
d, J =18 Hz), 7.78 (1H, dd, J = 6.7, 1.2 Hz), 8.08 (1H, d
. J =24 Hz).

LRMS (ESI*) 403 [M+H]".

8-31

n*@ rf"

'H NMR (400 MHz, DMSO-ds) 8 0.66-0.99 (3H, m), 1.06-1.
20 (1H, m), 1.33-1.47 (1H, m), 1.48-1.69 (2H, m), 1.71-1.81
(1H, m), 2.56-3.07 (2H, m), 3.49 (3H, s), 3.51-3.76 (1H, m),
3.85-4.00 (2H, m), 4.04-4.40 3H, m), 6.88 (1H, d, J = 1.8
Hz), 6.99 (1H, dd, J = 7.6, 2.1 Hz), 720 (1H, d, ] = 18 H
2), 775 (1H, d, J = 8.6 Hz), 7.77 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 409 [M+HJ".
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8-32

(o] N"N/
-
-~ N -~
(o)

'H NMR (400 MHz, DMSO-ds) 8 0.91-1.06 (3H, m), 1.37-1.
53 (1H, m), 1.88-2.04 (1H, m), 2.09-2.30 (1H, m), 2.91-3.15
(1H, m), 3.35-3.64 (6H, m), 3.93 (2H, t, J = 4.6 Hz), 4.36 (
2H, t, ] = 43 Hz), 6.89 (IH, d, J = 1.2 Hz), 6.95-7.01 (1H,
m), 7.31-7.37 (1H, m), 7.75 (1H, d, J = 8.6 Hz), 7.92-7.98 (
1H, m).

LRMS (ESI*) 395 [M+HJ".

8-33

o /
HOUJkQ‘\ @\Ro
= N ~Z
oS

'H NMR (400 MHz, DMSO-ds) 8 1.26-1.51 (2H, m), 1.55-1.
95 (2H, m), 2.63-3.74 (8H, m), 3.93 (2H, t, J = 4.6 Hz), 4.3
6 (2H, t, ] = 4.3 Hz), 4.78-5.03 (1H, m), 6.88 (1H, d, J = 1
2 Hz), 698 (IH, dd, J = 7.6, 2.1 Hz), 7.18-7.28 (1H, m), 7.
70-7.87 (2H, m).

LRMS (ESI*) 411 [M+HJ".

8-34

N/
[¢] N-
1
”"O‘l I N Gko
Z ~
N
)

'H NMR (400 MHz, DMSO-d) 8 0.75-0.93 (3H, m), 1.07-1.
20 (1H, m), 1.32-1.47 (1H, m), 1.48-1.83 (3H, m), 2.59-3.12
(2H, m), 3.42-3.77 (4H, m), 3.85-4.00 (2H, m), 4.04-4.45 3H
., m), 6.88 (IH, d, J = 1.8 Hz), 6.99 (1H, dd, J = 7.3, 1.8 H
z), 720 (1H, d, J = 1.8 Hz), 7.73-7.79 (2H, m).

LRMS (ESI*) 409 [M+HJ".

8-35

[e] N"N/
n..C';l 0 SN lé‘lko
Z N ~
[e)

'H NMR (400 MHz, DMSO-ds) & 0.92-1.07 (3H, m), 1.38-1.
55 (1H, m), 1.86-2.04 (1H, m), 2.10-2.29 (1H, m), 2.93-3.15
(1H, m), 3.34-3.63 (6H, m), 3.93 (2H, t, J = 4.6 Hz), 4.36 (
2H, t, ] = 43 Hz), 6.90 (IH, d, J = 1.2 Hz), 6.95-7.00 (1H,
m), 7.32-7.36 (1H, m), 7.75 (1H, d, J = 7.3 Hz), 7.92-7.97 (
1H, m).

LRMS (ESI*) 395 [M+HJ".

8-36

/
[+] [o] N-N
\OJJ\O I N /@):0
Z N Z
[o)

'"H NMR (400 MHz, DMSO-ds) & 1.36-2.03 (4H, m), 2.52-2.
68 (1H, m), 2.74-3.18 (2H, m), 3.49 (3H, s), 3.52-4.04 (7H,
m), 4.12-4.44 (2H, m), 6.89 (1H, d, J = 1.2 Hz), 6.98 (1H,
dd, J = 7.6, 2.1 Hz), 723 (1H, d, J = 1.8 Hz), 7.72-7.83 (2
H, m).

LRMS (ESI*) 453 [M+H]*.

8-37

N-N

/
(o]
! X=o
N SN N
o I ,(:l

'H NMR (400 MHz, DMSO-ds) 8 3.49 (3H, s), 3.51-3.60 (1

H, m), 3.65 (3H, s), 3.91-3.98 (2H, m), 4.02-4.27 (2H, m), 4.
30-4.46 (3H, m), 4.49-4.62 (1H, m), 6.91-6.98 (2H, m), 7.36

(1H, d, ] = 1.8 Hz), 7.76 (1H, d, ] = 6.7 Hz), 8.01 (1H, d,

J =18 Hz).

LRMS (ESI*) 425 [M+H]".
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8-38

° /
1
Ho"O‘JkQ‘\ @ko
= -
N
(o}

'H NMR (400 MHz, DMSO-d) & 1.30-1.51 (2H, m), 1.56-1.
94 (2H, m), 2.92-3.75 (8H, m), 3.93 (2H, t, J = 4.3 Hz), 4.3
6 (2H, t, J = 4.3 Hz), 4.77-5.02 (1H, m), 6.88 (1H, d, J = 1
8 Hz), 698 (1H, dd, J = 7.9, 1.8 Hz), 7.17-7.29 (1H, m), 7.
71-7.84 (2H, m).

LRMS (ESI*) 411 [M+HJ".

8-39

N-N

o /
Vasven
/N ~
o

'H NMR (400 MHz, DMSO-ds) & 1.23-1.63 (6H, m), 2.01-2.
30 (2H, m), 2.68-2.89 (1H, m), 3.05-3.54 (SH, m), 3.87-3.98
(2H, m), 4.14-4.44 3H, m), 6.87 (1H, d, J = 1.2 Hz), 6.98 (
1H, dd, J = 7.3, 1.8 Hz), 7.18 (1H, d, J = 1.8 Hz), 7.72-7.7
7 (2H, m).

LRMS (ESI*) 421 [M+H]".

8-40

N-N

/
2 1
oL
/N 7z
(o]

'H NMR (400 MHz, DMSO-d) & 1.29-1.39 (2H, m), 2.03-2.
14 (2H, m), 2.30-2.39 (1H, m), 2.41-2.58 (1H, m), 3.49 (3H,
s), 3.59-3.73 (4H, m), 3.92 (2H, t, J = 4.3 Hz), 436 (2H, t,
J =43 Hz), 6.88 (1H, d, J = 1.2 Hz), 698 (1H, dd, J = 7.
3, 1.8 Hz), 7.33 (1H, d, J = 1.8 Hz), 7.75 (IH, d, J = 86

Hz), 7.87 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 407 [M+HJ".

8-41

N/
[¢] N-=
1
”"O‘Jk@ @):0
2 Z
Y N
= o

'H NMR (400 MHz, DMSO-ds) & 0.63-1.03 (7H, m), 1.49-1.
64 (2H, m), 1.72-1.81 (1H, m), 2.09-2.70 (2H, m), 3.44-3.78
(4H, m), 3.93 (2H, t, J = 4.3 Hz), 4.28-4.48 (3H, m), 6.89 (
1H, d, J = 1.2 Hz), 6.99 (1H, dd, J = 7.6, 2.1 Hz), 7.20 (1
H, d, ] = 2.4 Hz), 7.73-7.79 (2H, m).

LRMS (ESI*) 423 [M+HJ".

8-42

o /
oL
/N 7z
(o}

'H NMR (400 MHz, DMSO-ds) & 0.04-0.55 (4H, m), 1.38-1.
49 (2H, m), 1.53-1.66 (2H, m), 3.09-3.68 (7H, m), 3.93 (2H,
t, ] =43 Hz), 436 2H, t, ] = 43 Hz), 6.88 (1H, d, ] = 1.
2 Hz), 698 (1H, dd, J = 7.6, 2.1 Hz), 7.14-7.22 (1H, m), 7.
71-7.81 (2H, m).

LRMS (ESI*) 421 [M+H]".

8-43

0] N/
N—
1 &
- -
N
(o)

'H NMR (400 MHz, DMSO-ds) 8 0.68-0.97 (3H, m), 1.00-1.

47 (5H, m), 1.53-1.71 (1H, m), 1.77-1.88 (1H, m), 2.41-3.09

(2H, m), 3.38-3.77 (4H, m), 3.87-4.00 (2H, m), 4.12-4.42 3H
., m), 6.88 (IH, d, J = 1.8 Hz), 6.98 (1H, dd, J = 7.3, 1.8 H
z), 720 (1H, d, J = 1.8 Hz), 7.75 (1H, d, J = 7.9 Hz), 7.77
(1H, d, J = 1.8 Hz).

LRMS (ESI*) 423 [M+HJ".
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8-44

N-N

o /
1
p P
N
[e)

'"H NMR (400 MHz, DMSO-ds) 8 0.90 (3H, d, J = 6.1 Hz),
0.96-1.12 (2H, m), 1.50-1.71 (3H, m), 2.62-3.10 (2H, m), 3.4
9 (3H, s), 3.59-4.02 3H, m), 4.15-4.45 (3H, m), 6.88 (1H, d,
J =12 Hz), 698 (1H, dd, J = 7.6, 2.1 Hz), 7.21 (1H, d, J
= 1.8 Hz), 775 (1H, d, J = 6.7 Hz), 7.77 (1H, d, ] = 1.8

Hz).

LRMS (ESTY) 409 [M+H]*.

8-45

/
NJ:L<;NL 'N"\=°
YSarEE

'H NMR (400 MHz, DMSO-ds) 8 0.29-0.36 (4H, m), 1.28-1.
39 (4H, m), 3.36-3.63 (7TH, m), 3.93 (2H, t, J = 4.6 Hz), 4.3
6 (2H, t, J = 4.6 Hz), 6.88 (1H, d, ] = 1.2 Hz), 6.98 (1H, d
d, J =76,21Hz), 723 (IH, d, ] = 1.8 Hz), 7.75 (1H, d,
J =86 Hz), 7.80 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 421 [M+HJ".

8-46

N-N

o /
U
SCAsSS A
~ ~
N
o}

'H NMR (400 MHz, DMSO-ds) 8 0.03-0.33 (1H, m), 0.53-0.
69 (1H, m), 0.88-1.20 (2H, m), 1.58-1.71 (1H, m), 1.89-2.00
(1H, m), 3.00-3.14 (1H, m), 3.49 (3H, s), 3.51-3.89 (3H, m),
393 2H, t, J = 4.3 Hz), 436 2H, t, J = 4.3 Hz), 6.88 (IH,
d, J =12 Hz), 698 (1H, dd, J = 7.9, 1.8 Hz), 7.19 (1H, d
,J = 1.8 Hz), 7.73-7.79 (2H, m).

LRMS (ESI*) 407 [M+HJ".

8-47

o} N
N-
1
NTNIN N)=°
F Z ~
F N
o

'H NMR (400 MHz, CDCl3) & 1.14-1.75 (4H, m), 1.84-2.10 (
2H, m), 2.73-3.17 (2H, m), 3.64 (3H, s), 3.84-3.94 (3H, m),

4.29-468 (3H, m), 6.64 (1H, d, J = 1.2 Hz), 6.99 (1H, dd, J
=176, 2.1 Hz), 729 (1H, d, J = 1.8 Hz), 7.68 (1H, d, J =
7.3 Hz), 7.92 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 445 [M+H]".

8-48

N-N

o /
U
~ <
N
[}

'H NMR (400 MHz, CDCL3) & 0.79-1.17 (4H, m), 1.75-2.24 (
3H, m), 2.94-3.13 (1H, m), 3.29-3.42 (1H, m), 3.65 (3H, s),
3.73-4.60 (6H, m), 6.66 (1H, d, J = 1.2 Hz), 6.96 (1H, dd, J
=76, 2.1 Hz), 7.24-7.28 (1H, m), 7.69 (1H, d, J = 7.9 Hz)
, 789 (1H, d, ] = 1.8 Hz).

LRMS (ESI*) 427 [M+HJ".

8-49

o /
N @):O
oM A Az
o

'"H NMR (400 MHz, DMSO-ds) & 0.39-0.76 (4H, m), 3.43-3.
70 (OH, m), 3.93 2H, t, J = 4.6 Hz), 4.36 2H, t, J] = 4.3
Hz), 6.90 (1H, d, J = 1.2 Hz), 698 (1H, dd, J = 7.6, 2.1 H
z), 7.20-7.27 (1H, m), 7.75 (1H, d, J = 6.7 Hz), 7.78-7.85 (1
H, m).

LRMS (ESI*) 423 [M+H]*.
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Chemical Structural
Formula

Spectrum Data

8-50

(o) N/
N—
1
%*Q o
s P
F N
(o]

'H NMR (400 MHz, DMSO-ds) 8 1.57 (3H, d, J = 22.0 Hz),
3.50 (3H, s), 3.94 (2H, t, ] = 4.3 Hz), 3.99-4.22 (2H, m), 4
25-4.64 (4H, m), 6.93-6.97 (2H, m), 7.40 (I1H, d, J = 1.8 H
z), 7.77 (1H, dd, J = 7.0, 1.5 Hz), 8.04 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 399 [M+H]".

8-51

N-N

o /
:k
o
~
Z Z
N
o

'H NMR (400 MHz, DMSO-ds) 8 1.37-1.64 (2H, m), 1.66-2.
02 (2H, m), 2.08-2.38 (2H, m), 2.73-3.37 (2H, m), 3.49 (3H,
s), 3.55-4.02 (3H, m), 4.06-4.47 (SH, m), 6.90 (1H, d, J = 1.
2 Hz), 6.99 (1H, dd, J = 7.3, 1.8 Hz), 7.16-7.34 (1H, m), 7.
72-7.88 (2H, m).

LRMS (ESI*) 437 [M+HJ".

8-52

[o] N/
N—
0 U
Z 7~
N
(o}

'H NMR (400 MHz, DMSO-de) & 1.38-1.48 (2H, m), 1.82 (2
H, t, ] = 58 Hz), 3.25-3.47 (2H, m), 3.49 (3H, s), 3.58-3.84
(2H, m), 3.94 2H, t, J = 4.3 Hz), 4.03-4.45 (6H, m), 6.89 (
1H, d, T = 1.2 Hz), 7.00 (1H, dd, T = 7.6, 1.5 Hz), 7.23 (1
H, d, ] = 12 Hz), 7.72-7.83 (2H, m).

LRMS (ESI*) 437 [M+HJ".

8-53

N-N

/
(o] k
1
N/N/
(o}

'H NMR (400 MHz, DMSO-ds) & 1.42-1.65 (6H, m), 3.38-3.
59 (7H, m), 3.79 (2H, t, ] = 43 Hz), 445 QH, t, ] = 4.6
Hz), 6.66 (1H, dd, J = 7.6, 2.1 Hz), 6.79 (1H, d, J = 12 H
z), 7.08 (1H, d, J = 7.9 Hz), 743 (1H, d, J = 7.9 Hz), 7.81
(1H, d, J = 7.3 Hz).

LRMS (ESI*) 395 [M+HJ".

8-54

N-N

/
(o] h
1
E)*Qb °
P s
N
O

'H NMR (400 MHz, DMSO-ds) & 0.30-0.41 (0.3H, m), 0.52-
0.59 (0.7H, m), 0.61-0.71 (0.7H, m), 0.77-0.91 (0.3H, m), 1.1
7-1.39 (2.0H, m), 1.44-1.67 (1.0H, m), 1.69-1.90 (2.0H, m), 2
44-2.57 (0.7H, m), 2.68-2.76 (0.7H, m), 2.87-3.02 (0.6H, m),
3.49 (3.0H, s), 3.89-4.05 (3.0H, m), 4.30-4.41 (2.0H, m), 6.88
(1.0H, s), 6.98 (1.0H, dd, J = 7.9, 1.8 Hz), 7.23 (0.3H, s),

741 (0.7H, d, J = 1.8 Hz), 7.75 (1.0H, d, J = 7.3 Hz), 7.79
(0.3H, s), 8.01 (0.7H, d, J = 1.8 Hz).

LRMS (ESI*) 407 [M+H]".

8-55

'H NMR (400 MHz, DMSO-ds) 8 1.10 (3H, t, J = 7.0 Hz),
2.94 (3H, br s), 3.24-3.46 (2H, m), 3.50 (3H, s), 3.94 (2H, t,
J =42 Hz), 437 QH, t, J = 45 Hz), 690 (1H, d, J = 1.2
Hz), 6.99 (1H, dd, J = 7.6, 2.1 Hz), 7.24 (1H, br s), 7.74-7
85 (2H, m).

LRMS (ESI*) 369[M+H]".
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8-56

'H NMR (400 MHz, DMSO-dg) & 1.37-2.04 (10H, m), 3.50 (
3H, s), 3.95 (2H, t, J = 4.2 Hz), 408 (1H, br s), 438 (2H,

t, ] = 42 Hz), 454 (1H, br s), 691 (1H, d, J = 1.2 Hz), 7.
00 (1H, dd, T = 7.6, 2.1 Hz), 727 (1H, d, J = 2.4 Hz), 7.76
(IH, d, J = 7.3 Hz), 7.87 (1H, d, ] = 1.8 Hz).

LRMS (ESI*) 421[M+H]".

8-57

'H NMR (400 MHz, DMSO-ds) & 2.01-2.10 (2H, m), 2.22-2.
31 (2H, m), 3.46 (3H, s), 3.97 2H, t, J = 6.1 Hz), 4.05 2H
.1, 1 =79 Hz), 422 @H, t, ] = 5.8 Hz), 437 QH, t, J =
7.6 Hz), 645 (1H, dd, T = 7.9, 2.4 Hz), 6.69 (1H, d, J = 1.
2 Hz), 7.56 (1H, d, J = 1.8 Hz), 7.66 (1H, d, J = 7.9 Hz),
825 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 381 [M+HJ".

8-58

'H NMR (400 MHz, DMSO-ds) § 1.76-1.92 (4H, m), 2.02-2.
12 (2H, m), 3.42-3.53 (7H, m), 3.95 H, t, ] = 6.1 Hz), 42
1 @H, t, J = 5.8 Hz), 644 (1H, dd, ] = 7.9, 1.8 Hz), 6.63 (
1H, d, J = 1.8 Hz), 7.55 (IH, d, J = 2.4 Hz), 7.65 (1H, d, J
=79 Hz), 8.19 (1H, d, ] = 1.8 Hz).

LRMS (ESI*) 395 [M+HJ".

8-59

'H NMR (400 MHz, DMSO-ds) & 1.46-1.65 (6H, m), 1.67-1.
75 (2H, m), 2.03-2.11 (2H, m), 339 (2H, t, J = 5.8 Hz), 3.4
5 (3H, s), 3.54 (2H, t, J = 5.8 Hz), 3.95 H, t, J = 5.8 Hz)
, 421 (2H, t, J = 5.8 Hz), 6.46 (1H, dd, J = 7.9, 2.4 Hz), 6
61 (IH, d, J = 1.8 Hz), 742 (1H, d, J = 1.8 Hz), 7.65 (1H,
d, J =79 Hz), 8.04 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 423 [M+HJ".

8-60

'H NMR (400 MHz, DMSO-ds) 8 0.68-1.01 (3H, m), 1.10-1.

26 (1H, m), 1.38-1.50 (1H, m), 1.53-1.84 (3H, m), 2.02-2.11

(2H, m), 2.72-3.12 (2H, m), 3.42-3.69 (4H, m), 3.96 (2H, t, J
= 6.1 Hz), 4.15-4.37 3H, m), 6.47 (1H, dd, J = 7.6, 2.1 H
7), 6.63 (IH, d, J = 1.8 Hz), 741 (1H, d, J = 1.8 Hz), 7.65
(1H, d, J = 7.9 Hz), 8.03 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 423 [M+HJ".
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Chemical Structural
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8-60

'H NMR (400 MHz, DMSO-ds) & 0.68-1.01 (3H, m), 1.10-1.

26 (1H, m), 1.38-1.50 (1H, m), 1.53-1.84 (3H, m), 2.02-2.11

(2H, m), 2.72-3.12 (2H, m), 3.42-3.69 (4H, m), 3.96 (2H, t, J
= 6.1 Hz), 415-4.37 3H, m), 6.47 (1H, dd, ] = 7.6, 2.1 H
2), 6.63 (IH, d, J = 1.8 Hz), 741 (1H, d, J = 1.8 Hz), 7.65
(1H, d, J = 7.9 Hz), 8.03 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 423 [M+HJ".

8-61

'H NMR (400 MHz, DMSO-ds) 8 0.66-1.02 (3H, m), 1.09-1.
26 (1H, m), 1.35-1.84 (4H, m), 2.01-2.13 (2H, m), 2.71-3.14
(2H, m), 3.40-3.66 (4H, m), 3.92-3.99 (2H, m), 4.15-4.36 3H
., m), 647 (1H, dd, J = 7.9, 2.4 Hz), 6.63 (IH, d, J = 1.8 H
z), 741 (1H, d, J = 1.8 Hz), 7.65 (1H, d, J = 7.9 Hz), 8.03
(1H, d, J = 1.8 Hz).

LRMS (ESI*) 423 [M+HJ".

8-62

'H NMR (400 MHz, DMSO-ds) & 1.45-1.96 (4H, m), 2.01-2.
12 (2H, m), 2.92-3.17 (1H, m), 3.42-3.84 (SH, m), 3.93-4.27
(5H, m), 4.79 (1H, d, J = 46.0 Hz), 6.49 (1H, dd, J = 7.9,

1.8 Hz), 6.64 (1H, d, J = 2.4 Hz), 7.39 (I1H, d, J = 1.8 Hz),
7.66 (1H, d, J = 7.3 Hz), 8.03 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 427 [M+HJ".

8-63

'H NMR (400 MHz, DMSO-ds) & 1.46-1.97 (4H, m), 2.00-2.
13 (2H, m), 2.86-3.17 (1H, m), 3.42-3.84 (SH, m), 3.89-4.27
(5H, m), 4.79 (1H, d, J = 47.2 Hz), 6.48 (1H, dd, J = 7.9,
2.4 Hz), 6.64 (1H, d, J = 1.8 Hz), 7.39 (1H, d, J = 1.8 Hz),
7.65 (1H, d, J = 7.9 Hz), 8.03 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 427 [M+HJ".

8-64

'H NMR (400 MHz, DMSO-ds) 8 1.99-2.14 (6H, m), 3.38-3.
84 (7H, m), 3.96 (2H, t, I = 6.1 Hz), 422 (2H, t, J = 5.8
Hz), 6.48 (1H, dd, J = 7.9, 2.4 Hz), 6.64 (1H, d, ] = 1.8 H
2), 751 (IH, d, J = 1.8 Hz), 7.66 (1H, d, J = 7.9 Hz), 8.10
(1H, d, J = 1.8 Hz).

LRMS (ESI*) 445 [M+HJ".

8-65

'H NMR (400 MHz, CDCl3) & 1.35-2.06 (6H, m), 2.69-3.14 (
2H, m), 3.64 (3H, s), 3.90 2H, t, J = 4.6 Hz), 4.15-4.72 (5
H, m), 6.64 (IH, d, J = 1.2 Hz), 697 (1H, dd, J = 7.9, 1.8
Hz), 7.25 (1H, d, J = 1.8 Hz), 7.68 (1H, d, J = 7.9 Hz), 7.8
9 (IH, d, J = 1.8 Hz).

LRMS (ESI*) 427 [M+H]J".
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Example No. | Chemical Structural Spectrum Data
Formula
'H NMR (400 MHz, CDCls) & 1.34-2.08 (6H, m), 2.72-3.14 (
o o | 2H, m), 364 GH, ), 3.90 (2H, t, J = 4.6 Hz), 4.13-4.71 (5
8-66 F,\OJ\QN\ < N:I(.N— H, m), 6.64 (1H, d, J = 12 Hz), 697 (1H, dd, J = 7.9, 1.8
Ty N Hz), 7.25 (1H, d, J = 1.8 Hz), 7.68 (1H, d, J = 6.7 Hz), 7.8
9 (1H, d, J = 1.8 Hz).
LRMS (ESIY) 427 [M+HJ".
'H NMR (400 MHz, CDCl3) & 1.46-1.97 (10H, m), 3.25-3.73
0 o | (TH, m), 391 2H, t, J = 43 Hz), 441 QH, t, J = 4.3 Hz),
8-67 DO‘J‘\@\ Z ":l(,N_ 6.64 (IH, d, J = 1.2 Hz), 6.99 (IH, dd, J = 7.3, 1.8 Hz), 7.
N N 25 (1H, d, J = 1.8 Hz), 7.69 (IH, d, J = 7.3 Hz), 7.88 (1H,
(o)
d, J = 1.8 Hz).
LRMS (ESIY) 435 [M+HJ".
[0757]

[Table 133]

Example No.

Chemical Structural
Formula

Spectrum Data

8-68

o 0
&*% jen™
N

'H NMR (400 MHz, CDCl3) & 1.26 3H, t, J = 7.3 Hz), 2.0
7-2.15 (2H, m), 2.29-2.38 (2H, m), 2.91 (2H, t, ] = 6.1 Hz),
367 2H, q, J = 7.3 Hz), 3.84 (2H, t, J = 5.5 Hz), 4.14-437
(4H, m), 438 (2H, s), 7.37 (1H, dd, J = 8.6, 1.8 Hz), 7.44
(1H, s), 772 (1H, d, J = 1.8 Hz), 7.86 (1H, d, J = 7.9 Hz),
8.15 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 377 [M+HJ".

8-69

0 o
N =N /
@*%@f

'H NMR (400 MHz, CDCl3) & 1.26 3H, t, J = 7.3 Hz), 1.8
2-2.00 (4H, m), 2.07-2.15 (2H, m), 2.90 H, t, J = 6.1 Hz),
3.49-3.65 (4H, m), 3.68 (2H, t, ] = 7.3 Hz), 3.84 QH, t, ] =
5.5 Hz), 438 (2H, s), 7.37 (1H, dd, J = 8.6, 1.8 Hz), 7.45
(1H, s), 7.59 (1H, d, T = 2.4 Hz), 7.85 (1H, d, J = 7.9 Hz),
8.14 (1H, d, T = 2.4 Hz).

LRMS (ESI*) 391 [M+HJ".

8-70

o o]
N

'H NMR (400 MHz, CDCls) & 1.26 3H, t, J = 7.3 Hz), 1.5
1-1.72 (6H, m), 1.76-1.87 (2H, m), 2.06-2.14 (2H, m), 2.90 (
2H, t, J = 6.1 Hz), 3.44-371 (6H, m), 3.84 2H, t, J = 5.5
Hz), 437 (2H, s), 7.36 (1H, dd, J = 8.6, 1.8 Hz), 7.41-7.43
(1H, m), 7.45 (1H, d, J = 1.2 Hz), 7.84 (1H, d, J = 7.9 Hz)
. 799 (1H, d, T = 1.8 Hz).

LRMS (ESI*) 419 [M+HJ".
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8-71

0 0
O G 0
N

'H NMR (400 MHz, CDCls) & 1.26 3H, t, J = 7.3 Hz), 1.5
3-1.70 (8H, m), 1.79-1.89 (2H, m), 2.06-2.15 (2H, m), 2.90 (
2H, t, J = 6.1 Hz), 3.40-3.63 (4H, m), 3.67 (2H, q, J = 7.3
Hz), 3.84 (2H, t, ] = 5.5 Hz), 437 (2H, s), 7.36 (1H, dd, J
=179, 1.8 Hz), 740 (1H, d, J = 1.8 Hz), 7.45 (1H, s), 7.84
(IH, d, J = 7.9 Hz), 7.99 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 433 [M+HJ".

8-72

0 0
oﬁ%@dw

'H NMR (400 MHz, CDCLs) & 1.26 3H, t, J = 7.3 Hz), 2.0
7-2.16 (2H, m), 291 (2H, t, J = 6.1 Hz), 3.60-3.74 (10H, m)
,3.84 (2H, t, J = 6.1 Hz), 438 (2H, ), 7.36 (1H, dd, J = 8
6, 1.8 Hz), 744 (1H, d, J = 1.2 Hz), 7.46 (1H, d, J = 1.8
Hz), 7.86 (1H, d, J = 8.6 Hz), 7.99 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 407 [M+HJ".

8-73

'H NMR (400 MHz, CDCLs) & 1.26 3H, t, J = 7.3 Hz), 2.0
7-2.17 (2H, m), 2.32 (3H, s), 2.37-2.54 (4H, m), 2.91 (2H, t,
J = 6.1 Hz), 3.58-3.74 (6H, m), 3.84 (2H, t, J = 5.5 Hz), 4.
38 (2H, s), 7.36 (1H, dd, J = 7.9, 1.8 Hz), 7.43-7.48 (2H, m
), 785 (1H, d, T = 7.9 Hz), 7.99 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 420 [M+HJ".

8-74

Nogr¥ea

'H NMR (400 MHz, CDCl3) & 1.26 3H, t, J = 7.3 Hz), 2.0
8-2.16 (4H, m), 2.92 (2H, t, J = 6.1 Hz), 3.46-3.53 (2H, m),
3.57-3.72 (8H, m), 3.85 (2H, t, J = 6.1 Hz), 438 (2H, s), 7.
37 (IH, dd, T = 7.9, 1.8 Hz), 744 (1H, s), 7.46 (2H, d, J =
1.8 Hz), 7.86 (1H, d, J = 8.6 Hz), 7.99 (1H, d, ] = 2.4 Hz).
LRMS (ESI*) 448 [M+HJ".

8-75

0 0
@*%@dw
N

'H NMR (400 MHz, CDCl3) & 1.26 3H, t, J = 7.3 Hz), 2.0
7-2.15 (2H, m), 2.17-2.26 (2H, m), 2.91 (2H, t, J = 6.1 Hz),
3.55-3.76 (4H, m), 3.84 (2H, t, ] = 6.1 Hz), 4.03-4.16 (2H,

m), 438 (2H, s), 5.58-5.77 (1H, m), 5.83-5.90 (1H, m), 7.37
(IH, dd, J = 1.8, 1.5 Hz), 7.45 (IH, d, J = 1.2 Hz), 7.48 (1
H, d, ] =24 Hz), 785 (1H, d, J = 7.9 Hz), 8.01 (1H, d, J
= 2.4 Hz).

LRMS (ESI*) 403 [M+HJ".
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8-76

0 o
C@*%@J
N

'H NMR (400 MHz, CDCl3) & 1.26 3H, t, J = 7.3 Hz), 2.0
8-2.16 (2H, m), 2.88-2.95 (4H, m), 3.68 (2H, q, J = 7.3 Hz),
3.75-3.94 (4H, m), 4.39 (2H, s), 4.73-4.84 (2H, m), 7.02-7.2
2 (4H, m), 7.38 (1H, dd, J = 7.9, 1.8 Hz), 7.46 (1H, s), 7.5
1 (1H, d, J = 1.8 Hz), 7.86 (1H, d, J = 7.9 Hz), 8.07 (1H,

d, J = 1.8 Ho).

LRMS (ESI*) 453 [M+HJ".

8-77

o o)
C@*% jen™
N

'H NMR (400 MHz, CDCL) & 1.27 3H, t, J = 7.3 Hz), 2.0
9-2.18 (2H, m), 2.93 (2H, t, J = 6.1 Hz), 3.68 2H, q, J = 7
3 Hz), 3.86 (2H, t, J = 6.1 Hz), 439 (2H, s), 4.87-5.05 (4H
, m), 7.12-7.20 (1H, m), 7.23-7.36 (3H, m), 7.40 (1H, dd, J

=179, 1.8 Hz), 748 (1H, d, J = 1.2 Hz), 7.60-7.64 (1H, m),
7.87 (1H, d, J = 7.9 Hz), 824 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 439 [M+HJ".

8-78

'"H NMR (400 MHz, CDCl3) § 1.24 (3H, d, J = 7.3 Hz), 1.2
6 (3H, t, J = 7.3 Hz), 1.38-1.56 (2H, m), 1.62-1.75 (4H, m),
2.06-2.15 (2H, m), 2.90 (2H, t, J] = 6.4 Hz), 2.96-3.07 (1H,
m), 3.67 (2H, q, J = 7.3 Hz), 3.84 2H, t, J = 5.5 Hz), 3.99
-4.19 (1H, m), 4.37 (2H, s), 4.50-4.69 (1H, m), 7.36 (1H, dd,
J =186, 1.8 Hz), 742 (1H, d, J = 1.8 Hz), 745 (1H, d, J
= 1.2 Hz), 7.84 (IH, d, J = 8.6 Hz), 797 (1H, d, J = 24 H
7).

LRMS (ESTY) 419 [M+H]*.

8-79

'H NMR (400 MHz, CDClz) & 1.24 3H, d, J = 7.3 Hz), 1.2
6 3H, t, J = 7.3 Hz), 1.37-1.57 (2H, m), 1.63-1.74 (4H, m),
2.06-2.15 (2H, m), 2.90 (2H, t, ] = 6.4 Hz), 2.96-3.08 (1H,
m), 3.67 (2H, q, J = 7.3 Hz), 3.84 2H, t, J = 5.5 Hz), 4.01
-4.18 (1H, m), 4.38 (2H, s), 4.51-4.67 (1H, m), 7.36 (1H, dd,
J =179, 1.8 Hz), 7.40-7.43 (1H, m), 7.45 (1H, d, J = 1.2
Hz), 7.85 (1H, d, J = 7.9 Hz), 7.97 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 419 [M+HJ".

8-80

'H NMR (400 MHz, CDCl3) & 0.96 (3H, d, ] = 6.7 Hz), 1.0
7-122 (2H, m), 1.26 BH, t, J = 7.3 Hz), 1.61-1.74 (3H, m),
2.06-2.15 (2H, m), 2.67-3.06 (4H, m), 3.67 2H, q, ] = 7.3
Hz), 3.84 (2H, t, ] = 5.5 Hz), 3.94-4.87 (4H, m), 7.36 (1H,
dd, T = 7.9, 1.8 Hz), 7.43-7.46 (2H, m), 7.85 (1H, d, J = 7.
9 Hz), 7.98 (1H, d, T = 1.8 Hz).

LRMS (ESI*) 419 [M+HJ".
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Example No.

Chemical Structural
Formula

Spectrum Data

8-81

o o}
N

'H NMR (400 MHz, CDCl3) & 1.26 3H, t, J = 7.3 Hz), 1.2
9-141 (3H, m), 1.50-1.69 (2H, m), 1.82-1.97 (1H, m), 1.98-2.
07 (1H, m), 2.07-2.15 (2H, m), 2.82-3.15 (4H, m), 3.67 (2H,
q. ] =73 Hz), 3.84 (2H, dd, J = 6.1, 49 Hz), 3.91-4.61 (4
H, m), 7.37 (1H, dd, J = 8.6, 1.8 Hz), 7.45 (IH, d, J = 1.2
Hz), 747 (1H, d, J = 1.8 Hz), 7.85 (1H, d, J = 7.9 Hz), 8.0
1 (1H, d, ] = 2.4 Ho).

LRMS (ESI*) 437 [M+HJ".

8-82

'H NMR (400 MHz, CDCl3) & 1.02 3H, d, J = 6.1 Hz), 1.2
6 3H, t, ] = 7.3 Hz), 1.75-2.20 (5H, m), 291 (2H, t, J = 6.
1 Hz), 2.96-3.10 (1H, m), 3.26-3.38 (1H, m), 3.67 (2H, q, J
=73 Hz), 385 2H, t, ] = 5.5 Hz), 3.94-431 (2H, m), 4.38
(2H, s), 7.37 (1H, dd, J = 7.9, 1.8 Hz), 7.43-7.48 (2H, m), 7
86 (1H, d, J = 8.6 Hz), 7.99 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 455 [M+HJ".

8-83

'H NMR (400 MHz, CDCl3) & 1.26 3H, t, J = 7.3 Hz), 1.7
8-2.05 (4H, m), 2.07-2.15 (2H, m), 2.91 H, t, J = 6.1 Hz),
3.22-3.37 (1H, m), 3.45-3.63 (1H, m), 3.67 2H, q, ] = 7.3
Hz), 3.79-3.99 (4H, m), 4.38 (2H, s), 4.56-4.79 (1H, m), 7.36
(1H, dd, J = 8.6, 1.8 Hz), 7.43-7.48 (2H, m), 7.85 (1H, d,
J =79 Hz), 801 (1H, d, ] = 2.4 Hz).

LRMS (ESI*) 423 [M+HJ".

8-84

'H NMR (400 MHz, CDCl3) & 1.26 3H, t, J = 7.3 Hz), 1.7
6-2.05 (4H, m), 2.07-2.15 (2H, m), 2.91 H, t, J = 6.1 Hz),
3.23-3.37 (1H, m), 3.44-3.63 (1H, m), 3.67 2H, q, J] = 7.3
Hz), 3.80-4.00 (4H, m), 438 (2H, s), 4.56-4.77 (1H, m), 7.36
(1H, dd, J = 8.6, 1.8 Hz), 7.44-7.48 (2H, m), 7.85 (1H, d,
J =79 Hz), 801 (1H, d, ] = 2.4 Hz).

LRMS (ESI*) 423 [M+HJ".

8-85

'H NMR (400 MHz, CDCl3) & 1.26 3H, t, J = 7.3 Hz), 1.7
8-1.88 (2H, m), 2.00-2.17 (4H, m), 2.91 H, t, J = 6.4 Hz),
3.57-3.72 (4H, m), 3.74-3.88 (4H, m), 4.38 (2H, s), 7.37 (1H,
dd, J = 79, 1.8 Hz), 7.43-747 (2H, m), 7.86 (1H, d, J = 8
.6 Hz), 8.00 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 441 [M+HJ".




[0761]
[Table 137]

- 353 -

Example No. | Chemical Structural Spectrum Data
Formula
'H NMR (400 MHz, CDCl3) & 1.26 (3H, t, J = 7.3 Hz), 1.7
o o 7-196 (4H, m), 2.07-2.16 (2H, m), 2.91 (2H, t, ] = 6.1 Hz),
8.86 QJ‘\% /@:‘(N _/ | 3.57-3.81 (6H, m), 3.84 (2H, t, J = 6.1 Hz), 438 (2H, s), 4.
F N 80-4.99 (1H, m), 7.37 (1H, dd, J = 7.9, 1.8 Hz), 7.43-7.47 (
2H, m), 7.85 (1H, d, J = 8.5 Hz), 7.99 (IH, d, ] = 1.8 Hz).
LRMS (ESI*) 423 [M+H]".
'H NMR (400 MHz, CDCl3) & 1.26 (3H, t, J = 7.3 Hz), 1.4
1-1.57 (2H, m), 1.76-1.85 (1H, m), 2.06-2.16 (3H, m), 2.21-2.
L i 0 37 (1H, m), 2.83-3.01 (4H, m), 3.67 H, q, J = 7.3 Hz), 3.
8-87 FXOJ%&“J 84 (2H, t, J = 5.8 Hz), 4.00-4.72 (4H, m), 7.37 (1H, dd, J =
7.9, 1.8 Hz), 7.42-747 (2H, m), 7.86 (1H, d, J = 7.9 Hz),
7.98 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 473 [M+H]".
'H NMR (400 MHz, CDCl3) 5 1.26 (3H, t, J = 7.3 Hz), 1.4
1-1.57 (2H, m), 1.76-1.87 (1H, m), 2.06-2.17 (3H, m), 2.23-2.
FJ, i P 38 (1H, m), 2.85-3.01 (4H, m), 3.67 (2H, q, J = 7.3 Hz), 3.
8-88 i /OJ\%@NJ 85 (2H, t, J = 5.5 Hz), 4.00-4.72 (4H, m), 7.37 (1H, dd, J =
8.6, 1.8 Hz), 7.42-7.47 (2H, m), 7.86 (1H, d, J = 8.6 Hz),
7.98 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 473 [M+H]".
'H NMR (400 MHz, CDCl3) & 0.79-0.98 (3H, m), 1.08-1.21 (
1H, m), 1.26 3H, t, ] = 7.3 Hz), 1.41-1.53 (2H, m), 1.63-1.
o o 76 (2H, m), 1.80-1.91 (1H, m), 2.06-2.15 (2H, m), 2.35-2.70
8.89 \QN ‘ :N v/ | (1H, m), 2.82-2.97 (3H, m), 3.67 (2H, q, J = 7.3 Hz), 3.84 (
N 2H, t, ] = 5.5 Hz), 3.95-4.65 (3H, m), 7.36 (1H, dd, J = 7.9
, 1.8 Hz), 7.41-7.46 (2H, m), 7.85 (1H, d, J = 8.6 Hz), 7.98
(1H, d, J = 2.4 Hz).
LRMS (ESI*) 419 [M+H]".
'H NMR (400 MHz, CDCl3) & 0.75-1.00 (3H, m), 1.09-1.21 (
1H, m), 1.26 3H, t, ] = 7.3 Hz), 1.41-1.54 (2H, m), 1.63-1.
o o 75 (2H, m), 1.80-1.90 (1H, m), 2.06-2.15 (2H, m), 2.38-2.70
N SN _/ | (1H, m), 2.81-2.95 (3H, m), 3.67 (2H, q, ] = 7.3 Hz), 3.84 (
8-90 Q l_ N N

2H, t, J = 5.5 Hz), 4.09-4.67 (3H, m), 7.36 (1H, dd, J = 7.9
. 1.8 Hz), 7.41-7.47 (2H, m), 7.85 (1H, d, ] = 8.6 Hz), 7.98
(1H, d, J = 2.4 Hz).

LRMS (ESI*) 419 [M+HJ".
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Example No.

Chemical Structural
Formula

Spectrum Data

8-91

] o
FU*%/@#
N

'H NMR (400 MHz, CDCl) & 1.26 (3H, t, J = 7.3 Hz), 1.3
4-151 (2H, m), 1.69-2.02 (3H, m), 2.06-2.16 (2H, m), 2.78-3.
05 (4H, m), 3.67 (2H, q, J = 7.3 Hz), 3.84 QH, t, ] = 5.5
Hz), 3.96-4.45 (6H, m), 7.36 (1H, dd, J = 7.9, 1.8 Hz), 7.42-
747 (2H, m), 7.85 (1H, d, J = 8.6 Hz), 7.99 (1H, d, J = 2.
4 Hz).

LRMS (ESI*) 437 [M+H]".

8-92

Q o
eaesy
N

'H NMR (400 MHz, CDClz) & 1.26 3H, t, J = 7.3 Hz), 1.3
3-1.59 (2H, m), 1.69-2.04 (3H, m), 2.06-2.15 (2H, m), 2.73-3.
07 (4H, m), 3.67 2H, q, ] = 7.3 Hz), 3.84 QH, t, ] = 54
Hz), 3.93-4.50 (6H, m), 7.36 (1H, dd, J = 7.9, 1.8 Hz), 7.42-
747 (2H, m), 7.85 (1H, d, J = 8.5 Hz), 7.99 (1H, d, J = 2.
4 Hz).

LRMS (ESI*) 437 [M+HJ".

8-93

'H NMR (400 MHz, CDCl3) & 1.26 3H, t, J = 7.3 Hz), 1.4
1-1.56 (2H, m), 1.72-1.84 (1H, m), 1.92-2.16 (4H, m), 2.83-3.
06 (4H, m), 3.67 2H, q, J = 7.3 Hz), 3.84 2H, t, J = 5.8
Hz), 3.94-4.54 (4H, m), 5.67 (1H, t, J = 56.6 Hz), 7.37 (1H,
dd, J = 85, 1.8 Hz), 7.41-7.47 (2H, m), 7.85 (1H, d, J = 7.
9 Hz), 7.98 (1H, d, ] = 2.4 Hz).

LRMS (ESI*) 455 [M+HJ".

8-94

'H NMR (400 MHz, CDCL) & 1.26 3H, t, J = 7.3 Hz), 1.4
1-1.56 (2H, m), 1.70-1.85 (1H, m), 1.92-2.16 (4H, m), 2.82-3.
06 (4H, m), 3.67 2H, q, J = 7.3 Hz), 3.84 2H, t, J = 5.8
Hz), 3.95-4.56 (4H, m), 5.67 (1H, t, J = 52.7 Hz), 7.37 (1H,
dd, T = 85, 1.8 Hz), 7.42-7.46 (2H, m), 7.85 (1H, d, J = 8.
5 Hz), 7.98 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 455 [M+HJ".

8-95

'H NMR (400 MHz, CDCl3) & 1.62-1.83 (4H, m), 2.41 (4H,
t, J = 12.5 Hz), 3.36-3.75 (7H, m), 3.90 (2H, t, J = 4.3 Ha),
441 (H, t, J = 43 Hz), 6.65 (1H, d, T = 1.2 Hz), 6.96 (I
H, dd, J = 7.9, 1.8 Hz), 7.25 (1H, d, J = 1.8 Hz), 7.69 (1H,
d, J =79 Hz), 7.88 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 471 [M+HJ".
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Example No. | Chemical Structural Spectrum Data
Formula
'H NMR (400 MHz, CDCl3) & 1.93-2.09 (4H, m), 2.11-2.19 (
0 0 2H, m), 2.93 (2H, t, J = 6.1 Hz), 3.70-3.82 (4H, m), 3.94 (2
8.6 F Q)K% /@\)j\m H, t, ] = 55 Hz), 7.52 (1H, d, J = 2.4 Hz), 7.60-7.65 (2H,
F N N m), 8.01 (1H, s), 8.05 (1H, d, ] = 2.4 Hz), 825 (1H, dd, J
= 7.9, 1.2 Hz), 9.85 (1H, br s).
LRMS (ESI) 426 [M+H]".
'H NMR (400 MHz, CDCl3) & 1.62-1.80 (2H, m), 2.15-2.28 (
o . 2H, m), 2.92-3.00 (2H, m), 3.35-3.60 (3H, m), 3.64 (3H, s),
" oA 3.90 (2H, t, ] = 4.6 Hz), 4.08-4.25 (1H, m), 441 2H, t, ] =
8-97 @ )KQLN QNIN* 4.6 Hz), 6.64 (1H, d, ] = 1.2 Hz), 6.99 (1H, dd, J = 7.6, 2
ot .1 Hz), 7.40 (1H, d, J = 1.8 Hz), 7.69 (1H, d, J] = 8.6 Hz),
8.03 (1H, d, J = 2.4 Hz).
LRMS (ESI"): 407 (M+H*).
'H NMR (400 MHz, CDCl3) & 1.30-1.45 (1H, m), 1.61-1.91 (
o . 4H, m), 2.61-2.75 (2H, m), 3.22-3.58 (3H, m), 3.64 (3H, s),
H o~y oA 3.67-3.87 (2H, m), 3.90 (2H, t, ] = 4.5 Hz), 440 (2H, t, ] =
8-98 & J\@LNJ@L\NIN 45 Hz), 6.64 (1H, d, J = 1.2 Hz), 6.98 (1H, dd, J = 7.6, 2
H 0 1 Hz), 735 (1H, d, ] = 1.8 Hz), 7.68 (1H, d, ] = 7.6 Hz),
7.99 (I1H, d, J = 1.8 Hz).
LRMS (ESI): 421 (M+H").
'H NMR (400 MHz, CDCl3) & 0.17 (1H, dd, J = 9.1, 4.2 Hz
), 0.68-0.73 (1H, m), 1.47-1.58 (2H, m), 3.48 (1H, d, J = 10.
0 ) 3 Hz), 3.58 (1H, d, J = 10.3 Hz), 3.64 (3H, s), 3.67-3.76 (1
8-99 QN | \/N i N\JéNi H, m), 3.90 (2H, t, J = 45 Hz), 417 (1H, d, ] = 12.1 Hz),
N N 440 2H, t, ] = 4.5 Hz), 6.64 (1H, d, ] = 1.8 Hz), 6.97 (1H
© ,dd, J =79, 1.8 Hz), 7.31 (1H, d, J = 1.8 Hz), 7.68 (IH,
d, J =79 Hz), 795 (1H, d, J = 2.4 Hz).
LRMS (ESIY): 393 (M+H").
'H NMR (400 MHz, CDCl3) & 1.05 (4H, s), 1.15 (2H.s), 1.7
o . 0-1.77 (2H, m), 3.26 (1.3H, s), 3.39 (0.7H, s), 3.61 (IH, t,
" o oA J =73 Hz), 3.64 (3H, s), 3.72 (1H, t, ] = 7.3 Hz), 3.90 (2
8-100 >© L NS N= | H t, J=46Hz), 441 QH, t, J = 4.6 Hz), 6.64 (1H, s), 6

99 (1H, dd, J = 7.9, 1.8 Hz), 7.39 (I1H, d, J = 1.8 Hz), 7.
68 (1H, d, J = 7.9 Hz), 8.03 (1H, dd, J = 12.8, 1.8 Hz).
LRMS (ESI*): 409 (M+H".
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Example No.

Chemical Structural
Formula

Spectrum Data

8-101

% o}
N SN #F NJ<N7
F = N X SN
F F O

'H NMR (400 MHz, CDCl3) & 1.61-1.69 (2H, m), 1.87-2.02 (
2H, m), 2.26-2.38 (1H, m), 2.72-3.14 (2H, m), 3.65 (3H, s),
391 2H, t, J = 4.6 Hz), 4.04-4.98 (4H, m), 6.65 (1H, d, J
=12 Hz), 697 (IH, dd, J = 7.6, 2.1 Hz), 7.25-7.27 (1H, m)
, 769 (1H, d, J = 8.6 Hz), 7.89 (1H, d, J = 1.8 Hz).

LRMS (ESI*): 463 (M+H").

8-102

e,

'H NMR (400 MHz, CDCl3) & 1.60-1.72 (6H, m), 1.78-1.88 (
2H, m), 347 (2H, t, J = 5.5 Hz), 3.60-3.70 (SH, m), 3.89 (2
H t, ] = 46 Hz), 440 H, t, ] = 4.6 Hz), 6.63 (1H, d, J
=12 Hz), 698 (I1H, dd, J = 7.3, 1.8 Hz), 724 (1H, d, ] =
1.8 Hz), 7.68 (1H, d, J = 6.7 Hz), 7.89 (1H, d, J = 1.8 Hz).
LRMS (ESI*): 409 (M+H*).

8-103

NO SN /NJZ)Ni
C@*%Q

'"H NMR (400 MHz, CDCl3) & 3.65 3H, s), 393 2H, t, J =
4.5 Hz), 443 (2H, t, J = 4.5 Hz), 4.89 (2H, s), 5.02 (2H, s
), 6.67 (1H, d, J = 1.8 Hz), 7.01 (1H, dd, J = 7.6, 2.1 Hz),
7.18 (1H, d, J = 7.6 Hz), 7.28-7.36 (3H, m), 7.44 (1H, d, J
= 1.8 Hz), 7.70 (1H, d, J = 7.6 Hz), 8.13 (1H, d, J = 1.8 H
7).

LRMS (ESIY): 429 (M+HY).

8-104

0 0
O
/N\ \N/

(0]

'H NMR (400 MHz, CDCl3) & 3.14 (2H, t, J = 8.2 Hz), 3.6
5 (3H, s), 3.93 (2H, t, J = 4.5 Hz), 4.15 2H, t, J = 8.2 Hz)
, 443 2H, t, J = 4.5 Hz), 6.67 (1H, d, J = 1.8 Hz), 6.99 (1
H, dd, J = 7.9, 1.8 Hz), 7.05 (1H, d, J = 7.9 Hz), 7.14-7.23
(3H, m), 7.40 (1H, d, J = 1.8 Hz), 7.69 (1H, d, J = 7.9 Hz)
, 808 (1H, d, J = 1.8 Hz).

LRMS (ESI*): 429 (M+H*).

8-105

o o)
e sYen
H \/7
4 N N N
O

'H NMR (400 MHz, CDCl3) & 3.39 (3H, s), 3.55 H, t, J =
4.9 Hz), 3.62-3.66 (5H, m), 3.91 (2H, t, ] = 4.6 Hz), 4.41 (
2H, t, ] = 4.6 Hz), 6.40 (IH, t, ] = 5.2 Hz), 6.65 (1H, d, J
= 1.6 Hz), 6.97 (I1H, dd, J = 8.0, 2.4 Hz), 7.58 (1H, d, J =
1.6 Hz), 7.68 (1H, d, T = 8.0 Hz), 8.22 (1H, d, ] = 2.4 Hz).
LRMS (ESI*): 385 (M+H*).

8-106

o 0
N O
| ~ N—™
= N NS N
O

'H NMR (400 MHz, CDCl3) & 3.12 (3H, s), 3.30-3.41 (3H,
m), 3.45-3.75 (7H, m), 3.90 (2H, t, J = 4.6 Hz), 440 (2H, t,
J = 4.6 Hz), 6.63 (1H, d, ] = 1.2 Hz), 698 (I1H, dd, J = 7
6, 1.8 Hz), 7.30 (1H, d, T = 12 Hz), 7.68 (I1H, d, J = 7.6
Hz), 7.94 (1H, d, J = 1.8 Hz).

LRMS (ESI*): 399 (M+H*).
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Example No.

Chemical Structural
Formula

Spectrum Data

8-107

o o)
\C)/\/\I':ll ‘ SN /@\‘\J(Ni
= N S \N/
o.

'H NMR (400 MHz, CDCl3) & 1.85-1.91 (2H, m), 3.39 (3H,

s), 3.55-3.60 (4H, m), 3.64 (3H, s), 3.91 H, t, J = 4.5 Hz),
441 H, t, J = 4.5 Hz), 6.66 (1H, d, J = 1.8 Hz), 6.92 (1
H, t, ] = 48 Hz), 696 (1H, dd, T = 7.9, 1.8 Hz), 7.59 (1H,
d, J =24 Hz), 7.69 (1H, d, J = 7.9 Hz), 8.16 (1H, d, J =

1.8 Hz).

LRMS (ESI*): 399 (M+H*).

8-108

% o)
= N NS \NI
OH o

'H NMR (400 MHz, CDCl3) & 1.81 (I1H, d, ] = 14.5 Hz), 2.
20 (1H, d, J = 14.5 Hz), 2.93-342 3H, m), 3.64 (3H, s), 3.
89-4.08 (5H, m), 4.18-4.36 (1H, m), 440 (2H, t, J = 4.5 Hz)
, 4.61-4.84 (1H, m), 6.64 (1H, d, J = 1.2 Hz), 6.98 (1H, dd,
J =283, 1.8 Hz), 741 (1H, d, J = 1.8 Hz), 7.68 (1H, d, J =
8.3 Hz), 8.01 (1H, d, J = 1.8 Hz).

LRMS (ESI*): 427 (M+H").

8-109

E F o o)

F N ‘ SN Z NJ<N7
= N S \N/
o/

'H NMR (400 MHz, CDCl3) & 1.45-1.68 (2H, m), 1.78-1.89 (
1H, m), 2.08-2.16 (1H, m), 2.23-2.40 (1H, m), 2.80-3.10 (2H,
m), 3.65 (3H, s), 3.78-4.88 (6H, m), 6.66 (1H, d, J = 1.2 H
7), 6.96 (1H, dd, J = 7.6, 2.1 Hz), 7.25 (1H, d, J = 1.8 Hz),
7.69 (1H, d, J = 6.7 Hz), 7.88 (1H, d, J = 1.8 Hz).

LRMS (ESI*): 463 (M+H*).

8-110

0 0
UG O
= N X \N'
0]

'H NMR (400 MHz, CDCl3) & 0.78-1.06 (6H, m), 1.41-1.48 (
2H, m), 1.61-1.70 (2H, m), 3.03-3.68 (7H, m), 3.90 (2H, ¢, J
=43 Hz), 441 QH, t, ] = 46 Hz), 6.64 (IH, d, T = 12 H
2), 6.99 (IH, dd, J = 7.6, 2.1 Hz), 7.24 (1H, s), 7.68 (1H, d,
J = 6.7 Hz), 7.88 (1H, s).
LRMS (ESI*): 423 (M+H").

8-111

o o)

/Ol ‘ N ~ NJ(N*
= =N
N
FZ N

o

'H NMR (400 MHz, CDCL3) & 1.62-1.97 (4H, m), 2.15 (1H,
d, T = 24 Hz), 2.71-2.79 (1H, m), 3.30-3.60 (2H, m), 3.64 (
3H, s), 3.70-4.01 (4H, m), 441 (2H, t, J = 4.3 Hz), 6.64 (1
H, d, J = 1.8 Hz), 697 (IH, dd, J = 7.9, 1.8 Hz), 7.25 (1H,
d, J =18 Hz), 7.68 (1H, d, J = 6.7 Hz), 7.88 (1H, d, ] =
1.8 Hz).

LRMS (ESI*): 419 (M+H").
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Example No.

Chemical Structural
Formula

Spectrum Data

8-112

'"H NMR (400 MHz, CDCl3) § 2.40-2.66 (4H, m), 3.65 (3H,

s), 3.85-4.00 (6H, m), 443 (2H, t, J = 4.6 Hz), 6.67 (1H, t,

J =15 Hz), 696 (1H, dd, J = 7.6, 2.1 Hz), 7.32 (1H, d, J

= 1.8 Hz), 7.70 (IH, d, J = 8.6 Hz), 797 (1H, d, J = 24 H
7).

LRMS (ESIY): 409 (M+HY).

8-113

Q o]

/O B¢ NJ<Nf
cl FNNTNN
!

'H NMR (400 MHz, CDCl3) & 1.82-1.99 (2H, m), 2.01-2.20 (
2H, m), 3.41-3.89 (7H, m), 3.90 (2H, t, J = 4.6 Hz), 4.31-4.
36 (1H, m), 441 (2H, t, J = 4.6 Hz), 6.65 (1H, d, J = 1.2
Hz), 6.96 (1H, dd, J = 7.3, 1.8 Hz), 7.26 (1H, t, ] = 1.5 Hz
), 7.69 (1H, d, J = 8.6 Hz), 7.89 (1H, d, J = 1.8 Hz).
LRMS (ESI*): 429 (M+H*).

8-114

'H NMR (400 MHz, CDCl3) & 1.76-2.01 (4H, m), 3.47-4.02 (
9H, m), 441 (2H, t, J = 4.6 Hz), 4.84-5.00 (1H, m), 6.65 (1
H, d, J = 1.8 Hz), 6.96 (1H, dd, J = 7.6, 2.1 Hz), 7.26 (1H,
s), 7.69 (1H, d, J = 8.6 Hz), 7.90 (1H, d, J = 1.8 Hz).
LRMS (ESI*): 413 (M+H*).

8-115

'H NMR (400 MHz, CDCl3) & 1.51-1.68 (2H, m), 1.77-1.91 (
1H, m), 2.08-2.17 (1H, m), 2.23-2.41 (1H, m), 2.81-3.13 (2H,
m), 3.64 (3H, s), 3.90-4.99 (6H, m), 6.66 (1H, d, J = 1.2 H
7), 6.96 (IH, dd, J = 7.9, 1.8 Hz), 7.25 (1H, d, J = 1.8 Hz),
7.69 (1H, d, J = 6.7 Hz), 7.88 (1H, d, J = 1.8 Hz).

LRMS (ESI*): 463 (M+H").

8-116

F o o)

F
Fj%@ Y e
= N NS \N/

'H NMR (400 MHz, CDCl3) & 1.46-1.68 (2H, m), 1.76-1.90 (
1H, m), 2.08-2.17 (1H, m), 2.23-2.40 (1H, m), 2.78-3.12 (2H,
m), 3.65 (3H, s), 3.90-4.96 (6H, m), 6.66 (1H, d, J = 1.8 H
7), 6.96 (1H, dd, J = 7.6, 2.1 Hz), 7.25 (1H, d, J = 2.4 Hz),
7.69 (1H, d, J = 8.6 Hz), 7.88 (1H, d, J = 2.4 Hz).

LRMS (ESI*): 463 (M+H*).

8-117

m B NJ(N#Oi
F = X ~,

N
. N

'H NMR (400 MHz, CDCl3) § 0.96-1.12 (3H, m), 1.77-2.28 (
S5H, m), 290 (2H, t, J = 6.7 Hz), 2.96-3.14 (1H, m), 3.25-3.
68 (6H, m), 3.84 2H, t, J = 5.8 Hz), 530 (2H, s), 6.70 (1

H, d, J = 1.8 Hz), 6.76 (1H, dd, J = 7.9, 1.8 Hz), 7.50-7.53
(1H, m), 7.65 (1H, d, J = 79 Hz), 8.10 (IH, d, J = 24 H
7).

LRMS (ESI*) 473 [M+H]*.
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Chemical Structural
Formula

Spectrum Data

8-118

S X P
F QN ‘\N O\J(NJof
A AN

'H NMR (400 MHz, DMSO-ds) & 1.38-1.54 (2H, m), 1.62-1.78 (
1H, m), 1.80-1.93 (1H, m), 1.94-2.15 (3H, m), 2.74-3.20 (6H,
m), 3.28-3.37 (3H, m), 3.82 (2H, t, J = 5.8 Hz), 5.17 (2H,
s), 6.02 (1H, t, J = 56.0 Hz), 6.79 (1H, dd, J = 7.6, 2.1 Hz
), 690 (1H, d, J = 1.8 Hz), 7.53 (1H, d, J = 1.8 Hz), 7.72
(IH, d, J = 73 Hz), 8.03 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 473 [M+HJ".

8-119

'H NMR (400 MHz, DMSO-ds) & 1.37-1.55 (2H, m), 1.62-1.77 (
1H, m), 1.80-1.92 (1H, m), 1.95-2.18 (3H, m), 2.72-3.19 (4H,
m), 333 (3H, s), 3.53-4.58 (4H, m), 5.17 (2H, s), 6.02 (1H,
t, J = 557 Hz), 679 (1H, dd, J = 7.6, 2.1 Hz), 6.90 (1H,
d, J =12 Hz), 753 (IH, d, J = 2.4 Hz), 772 (IH, d, J =
7.3 Hz), 8.04 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 473 [M+HJ".

8-120

N sy oA o
o >
PSP

N N

'H NMR (400 MHz, DMSO-ds) & 0.92-1.10 (3H, m), 1.39-1.60 (
1H, m), 1.91-2.05 3H, m), 2.12-2.30 (1H, m), 2.83 (2H, t, J
= 6.7 Hz), 2.94-3.17 (1H, m), 3.27-3.36 (3H, m), 3.39-3.67 (
3H, m), 3.81 (2H, t, J = 5.8 Hz), 5.17 (2H, s), 6.79 (1H, d,
J = 85 Hz), 6.90 (1H, s), 7.65 (1H, s), 7.72 (1H, d, J = 7.
9 Hz), 8.17 (1H, s).

LRMS (ESI*) 423 [M+HJ".

8-121

[e}

o
X /407
ﬂ‘N NN/
= XN

'H NMR (400 MHz, DMSO-dg) 5 0.91-1.11 (3H, m), 1.40-1.57 (
1H, m), 1.88-2.08 (3H, m), 2.13-2.30 (1H, m), 2.84 (2H, t, J
= 6.1 Hz), 2.94-3.19 (1H, m), 3.27-3.36 (3H, m), 3.38-3.67 (
3H, m), 3.82 (2H, t, J = 5.4 Hz), 5.17 (2H, s), 6.79 (1H, d,
J =179 Hz), 690 (1H, s), 7.65 (1H, s), 772 (1H, d, J = 7.
3 Hz), 8.17 (1H, s).

LRMS (ESI*) 423 [M+HJ".

8-122

> X \NI

'H NMR (400 MHz, DMSO-ds) & 1.93-2.06 (2H, m), 2.19-2.31 (
2H, m), 2.84 (2H, t, J = 6.4 Hz), 3.50 3H, s), 3.81 (2H, ¢,
J = 5.8 Hz), 3.92-4.12 (2H, m), 4.22-4.44 (2H, m), 6.74 (1H
,dd, J = 7.3, 1.8 Hz), 6.93 (1H, d, J = 1.2 Hz), 7.66-7.74
(2H, m), 821 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 365 [M+H]".
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8-123

o o)
a0
= NS <\

N N

'H NMR (400 MHz, DMSO-ds) & 1.76-1.90 (4H, m), 1.94-2.06 (
2H, m), 2.83 (2H, t, J = 6.4 Hz), 3.38-3.56 (7H, m), 3.80 (2
H t, J = 58 Hz), 677 (1H, dd, J = 7.6, 2.1 Hz), 6.88-6.91
(1H, m), 7.62-7.66 (1H, m), 7.69 (1H, d, J = 7.9 Hz), 8.17
(1H, d, J = 2.4 Hz).

LRMS (ESI*) 379 [M+HJ".

8-124

0 o)

A A

N ~
Q N -

'H NMR (400 MHz, DMSO-ds) & 1.43-1.76 (8H, m), 1.96-2.06 (
2H, m), 2.83 (2H, t, J = 6.4 Hz), 3.37-3.59 (7H, m), 3.80 (2
H, t, J = 58 Hz), 6.78 (1H, dd, J = 7.6, 2.1 Hz), 6.86-6.89
(1H, m), 7.48-7.53 (1H, m), 7.69 (1H, d, J = 7.3 Hz), 7.99
(1H, d, J = 1.8 Hz).

LRMS (ESI*) 407 [M+H]".

8-125

o o)

A

N N
B < N
NN

'H NMR (400 MHz, DMSO-d¢) 5 1.46-1.63 (8H, m), 1.65-1.78 (
2H, m), 1.95-2.05 (2H, m), 2.83 (2H, t, J = 6.4 Hz), 3.34-3.
42 (2H, m), 3.45-3.58 (5H, m), 3.80 (2H, t, J = 5.8 Hz), 6.7
8 (1H, dd, J = 7.6, 2.1 Hz), 6.88 (1H, d, J = 1.2 Hz), 7.46
750 (1H, m), 7.69 (1H, d, J = 8.5 Hz), 7.97 (IH, d, J = 2
4 Hz).

LRMS (ESI*) 421 [M+H]".

8-126

B
O %

'"H NMR (400 MHz, DMSO-d¢) § 1.95-2.05 (2H, m), 2.83 (2H, t
, J = 64 Hz), 3.44-3.65 (11H, m), 3.80 (2H, t, J = 5.8 Hz),
6.77 (1H, dd, J = 7.9, 1.8 Hz), 6.88-6.91 (1H, m), 7.51-7.5
6 (1H, m), 7.69 (1H, d, J = 8.5 Hz), 8.04 (1H, d, J = 2.4
Hz).

LRMS (ESI*) 395 [M+H]*.

8-127

ﬁN ‘\N

- N N

e

'H NMR (400 MHz, DMSO-ds) & 1.95-2.05 (2H, m), 2.19 (3H,
s), 2.24-2.38 (4H, m), 2.83 H, t, J = 6.4 Hz), 3.39-3.61 (7
H, m), 3.80 (2H, t, J = 5.8 Hz), 6.78 (1H, dd, J = 7.9, 1.8
Hz), 6.87-6.92 (1H, m), 7.49-7.53 (1H, m), 7.69 (1H, d, J =
8.5 Hz), 8.01 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 408 [M+HJ".

8-128

B

'H NMR (400 MHz, DMSO-dg) & 1.95-2.07 (5H, m), 2.84 (2H, t
,J = 64 Hz), 344-3.61 (11H, m), 3.81 (2H, t, J = 5.8 Hz),
6.78 (1H, dd, J = 7.9, 1.8 Hz), 691 (1H, d, J = 1.2 Hz),
7.54 (1H, d, J = 1.8 Hz), 7.70 (1H, d, J = 7.3 Hz), 8.05 (1

H, d, J = 2.4 Hz).
LRMS (ESI*) 436 [M+HJ".
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8-129

o o]
Cre, -
= N NS \NI

'H NMR (400 MHz, DMSO-dg) & 1.95-2.06 (2H, m), 2.11-2.22 (
2H, m), 2.84 (2H, t, J = 6.4 Hz), 3.41-3.70 (5H, m), 3.81 (2
H, t, J = 5.8 Hz), 3.98-4.04 (2H, m), 5.59-5.78 (1H, m), 5.8
1-591 (1H, m), 6.78 (1H, dd, J = 7.6, 2.1 Hz), 6.90 (1H, d,
J=12Hz), 753 (IH, d, J = 1.8 Hz), 7.69 (IH, d, J = 6
7 Hz), 8.03 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 391 [M+H]".

8-130

o o)
NN F NJ<N7
= N NS \N/

'H NMR (400 MHz, DMSO-dg) & 1.95-2.08 (2H, m), 2.80-2.92 (
4H, m), 3.50 (3H, s), 3.64-3.86 (4H, m), 4.71 (2H, s), 6.80 (
1H, dd, J = 7.6, 2.1 Hz), 6.90-6.93 (1H, m), 7.12-7.26 (4H,

m), 7.56-7.60 (1H, m), 7.70 (1H, d, J = 7.3 Hz), 8.09 (1H,

d, J = 2.4 Hy).

LRMS (ESI*) 441 [M+HJ".

8-131

o o)
NN 7 NJ<N7
= N X \N'

'H NMR (400 MHz, DMSO-dg) & 1.96-2.09 (2H, m), 2.81-2.92 (
2H, m), 3.51 (3H, s), 3.83 2H, t, J = 5.8 Hz), 4.80-4.98 (4
H, m), 6.80 (1H, dd, J = 7.9, 1.8 Hz), 693 (1H, d, J = 1.8
Hz), 7.23-7.34 (3H, m), 7.36-7.45 (1H, m), 7.69-7.78 (2H,
m), 829 (IH, d, J = 2.4 Hz).

LRMS (ESI*) 427 [M+HJ".

8-132

o 0
NN Z N//<N7
= N X \NI

'H NMR (400 MHz, DMSO-ds) & 1.19 (3H, d, J = 7.3 Hz), 1.3

0-1.77 (6H, m), 1.93-2.07 (2H, m), 2.83 (2H, t, J = 6.4 Hz),
2.91-3.10 (1H, m), 3.50 (3H, s), 3.65-4.07 (3H, m), 4.22-4.5
8 (IH, m), 6.78 (1H, dd, J = 7.6, 2.1 Hz), 6.88 (1H, d, J =
1.8 Hz), 7.44-7.50 (1H, m), 7.69 (1H, d, J = 7.9 Hz), 7.97
(1H, d, J = 2.4 Hz).

LRMS (ESI*) 407 [M+HJ".

8-133

O N O NJ(N—
= N NS \N'

'H NMR (400 MHz, DMSO-ds) & 1.19 (3H, d, J = 6.7 Hz), 1.3

0-1.75 (6H, m), 1.93-2.06 (2H, m), 2.83 (2H, t, J = 6.4 Hz),
2.90-3.10 (1H, m), 3.50 (3H, s), 3.65-4.06 (3H, m), 4.23-4.5

4 (1H, m), 6.78 (1H, dd, J = 7.6, 2.1 Hz), 6.88 (1H, d, J =
1.2 Hz), 7.46-7.49 (1H, m), 7.69 (1H, d, J = 7.9 Hz), 7.97
(1H, d, J = 2.4 Haz).

LRMS (ESI*) 407 [M+HJ".

8-134

NTY N /NJ<N7
= N X \N'

"H NMR (400 MHz, DMSO-ds) & 0.85 (3H, d, J = 6.7 Hz), 1.0
7-1.70 (4H, m), 1.73-1.85 (1H, m), 1.94-2.08 (2H, m), 2.54-2.
70 (1H, m), 2.77-3.04 (3H, m), 3.49 (3H, s), 3.68-4.17 (4H,
m), 6.77 (1H, dd, J = 7.6, 2.1 Hz), 6.85-6.88 (1H, m), 7.45-
7.49 (1H, m), 7.66 (1H, d, J = 7.3 Hz), 7.98 (1H, d, J = 2.
4 Hz).

LRMS (ESI*) 407 [M+H]".
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'H NMR (400 MHz, DMSO-ds) 8 0.85 (3H, d, J = 6.7 Hz), 1.0
o . 9-1.23 (1H, m), 1.34-1.70 (3H, m), 1.73-1.84 (1H, m), 1.95-2.

PN PN | 08 (2H, m), 2.57-2.69 (1H, m), 2.83 2H, t, J = 6.4 Hz), 2.8
8-135 Q _ N @N«N* 8-3.01 (1H, m), 349 (3H, s), 3.72-4.12 (4H, m), 6.77 (1H, d
d, J =179, 1.8 Hz), 6.86 (1H, d, J = 1.8 Hz), 7.44-7.49 (1
H, m), 7.65 (1H, d, J = 7.9 Hz), 7.98 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 407 [M+H]*.

'H NMR (400 MHz, DMSO-d¢) 5 0.92 (3H, d, J = 6.1 Hz), 0.9
o | 9-1.16 (2H, m), 1.48-1.75 (3H, m), 1.93-2.06 (2H, m), 2.72-3.
8136 /@ | \/N /CNL\//('N* 19 (4H, m), 3.50 (3H, s), 3.58-4.54 (4H, m), 6.78 (1H, dd, J
N N =79, 1.8 Hz), 6.89 (1H, d, J = 1.2 Hz), 7.48-7.51 (1H, m
), 7.69 (1H, d, J = 7.9 Hz), 7.99 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 407 [M+HJ".

'H NMR (400 MHz, DMSO-ds) & 1.44-1.58 (1H, m), 1.64-2.09 (

o SH, m), 2.83 (2H, t, J = 6.4 Hz), 2.95-3.26 (1H, m), 3.43-3.

8-137 F\O | \/N @J{Ni 61 (4H, m), 3.70-4.18 (4H, m), 4.66-4.87 (1H, m), 6.78 (1H,

N N dd, J = 7.9, 1.8 Hz), 690 (1H, d, J = 1.2 Hz), 7.47-7.52 (1

H, m), 7.69 (1H, d, J = 7.3 Hz), 7.99 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 411 [M+H]".

'H NMR (400 MHz, DMSO-de) & 1.42-1.59 (1H, m), 1.62-1.94 (

3H, m), 1.95-2.07 (2H, m), 2.83 (2H, t, J = 6.4 Hz), 2.94-3.
P~y SV J(O 27 (1H, m), 3.42-3.60 (4H, m), 3.66-4.19 (4H, m), 4.64-4.88

8-138 O L N/Q/L\N«N* (1H, m), 6.78 (1H, dd, J = 7.6, 2.1 Hz), 6.90 (1H, d, J = 1

2 Hz), 7.48-7.51 (1H, m), 7.69 (1H, d, J = 7.9 Hz), 7.99 (1

H, d, J = 2.4 Hz).

LRMS (ESI*) 411 [M+H]".

'H NMR (400 MHz, DMSO-ds) & 1.64-1.75 (2H, m), 1.94-2.18 (
A j 4H, m), 2.84 (2H, t, J = 6.1 Hz), 3.43-3.64 (5H, m), 3.73-3.
. Jg/L\NIN* 92 (4H, m), 6.74-6.81 (1H, m), 6.88-6.94 (1H, m), 7.48-7.53
(1H, m), 7.69 (1H, d, J = 7.9 Hz), 7.98-8.03 (1H, m).
LRMS (ESI*) 429 [M+H]".

E

0]
F N
8-139 ﬁ

'H NMR (400 MHz, DMSO-ds) & 1.64-1.80 (2H, m), 1.81-2.08 (
0 4H, m), 2.83 H, t, J = 6.4 Hz), 3.37-3.70 (7H, m), 3.80 (2
8140 Q | \/N /CNL\J('N* H t J = 58 Hz), 480-5.03 (1H, m), 6.78 (1H, dd, J = 7.3,
F N N 1.8 Hz), 6.87-6.93 (1H, m), 7.51-7.56 (1H, m), 7.69 (1H, d,
J =79 Hz), 8.03 (IH, d, J = 2.4 Hz).
LRMS (ESI*) 411 [M+H]".
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8-141

o]

o
F N | SN F N//<N
= N X \N'

'H NMR (400 MHz, DMSO-dg) & 1.12-1.42 (3H, m), 1.47-1.80 (
3H, m), 1.82-2.06 (3H, m), 2.72-3.27 (4H, m), 3.50 (3H, s),

3.57-4.53 (4H, m), 6.79 (1H, dd, J = 7.6, 2.1 Hz), 6.90 (1H,
d, J = 12 Hz), 747-7.51 (1H, m), 7.69 (1H, d, J = 6.7 H
2), 799 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 425 [M+HJ".

8-142

'H NMR (400 MHz, DMSO-ds) & 1.36-1.55 (2H, m), 1.61-1.91 (
2H, m), 1.93-2.17 (3H, m), 2.73-3.17 (4H, m), 3.50 (3H, s),
3.61-4.47 (4H, m), 5.83-6.20 (1H, m), 6.77 (1H, dd, J = 7.9,
1.8 Hz), 6.90 (1H, d, J = 1.2 Hz), 7.52 (1H, d, J = 1.8 H
2), 7.69 (IH, d, J = 7.9 Hz), 8.02 (I1H, d, J = 2.4 Hz).
LRMS (ESI*) 443 [M+HJ".

8-143

S A P
Ay ol
O

N

'H NMR (400 MHz, DMSO-ds) & 1.34-1.54 (2H, m), 1.62-1.91 (
2H, m), 1.93-2.17 (3H, m), 2.73-3.17 (4H, m), 3.50 (3H, s),
3.59-4.55 (4H, m), 5.84-6.19 (1H, m), 6.77 (1H, dd, J = 7.6,
2.1 Hz), 6.88-6.92 (1H, m), 7.49-7.54 (1H, m), 7.69 (1H, d,
J =73 Hz), 8.02 (IH, d, J = 1.8 Hz).

LRMS (ESI*) 443 [M+HJ".

8-144

G O
F AN SN

'H NMR (400 MHz, DMSO-dg) & 0.85-1.05 (3H, m), 1.85-2.28 (
SH, m), 2.78-3.14 (4H, m), 3.50 (3H, s), 3.67-4.20 (4H, m),
6.78 (1H, dd, J = 7.6, 2.1 Hz), 691 (1H, d, J = 1.2 Hz), 7.
54-7.58 (1H, m), 7.70 (1H, d, J = 7.9 Hz), 829 (1H, d, J =
1.8 Hz).

LRMS (ESI*) 443 [M+HJ".

8-145

'H NMR (400 MHz, DMSO-dg) & 1.38-1.81 (3H, m), 1.92-2.08 (
3H, m), 2.56-2.70 (1H, m), 2.74-3.20 (4H, m), 3.50 (3H, s),

3.62-4.70 (4H, m), 6.77 (1H, dd, J = 7.6, 2.1 Hz), 691 (IH,
d, J = 1.2 Hz), 7.50-7.55 (1H, m), 7.70 (1H, d, J = 73 H
7), 8.03 (IH, d, J = 2.4 Hz).

LRMS (ESI*) 461 [M+HJ".

8-146

'H NMR (400 MHz, DMSO-ds) & 1.39-1.81 (3H, m), 1.89-2.10 (
3H, m), 2.55-2.71 (1H, m), 2.73-3.21 (4H, m), 3.50 (3H, s),

3.60-4.51 (4H, m), 6.77 (1H, dd, J = 7.6, 2.1 Hz), 691 (I1H,
d, J = 12 Hz), 7.49-7.54 (1H, m), 7.70 (I1H, d, J = 73 H
2), 8.03 (IH, d, J = 2.4 Hz).

LRMS (ESI*) 461 [M+HJ".
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8-147

o o]
C/N SN /CNLJ<N _/
NSV

'H NMR (400 MHz, DMSO-d¢) § 1.29 (3H, t, J = 7.3 Hz), 1.9
7-2.02 (2H, m), 2.19-2.31 (2H, m), 2.84 (2H, t, J = 6.4 Hz),
381 (2H, t, J = 5.8 Hz), 3.89 (2H, q, J = 7.3 Hz), 3.95-4.
13 (2H, m), 4.20-4.53 (2H, m), 6.74 (1H, dd, J = 7.9, 1.8 H
2), 6.96 (1H, d, J = 1.2 Hz), 7.65-7.75 (2H, m), 8.20 (1H, d
., J = 2.4 Ho).

LRMS (ESI*) 379 [M+H]".

8-148

i £
X = J

'H NMR (400 MHz, DMSO-d¢) & 1.28 (3H, t, J = 7.3 Hz), 1.7
5-1.89 (4H, m), 1.95-2.05 (2H, m), 2.82 (2H, t, J = 6.4 Hz),
3.39-3.54 (4H, m), 3.79 2H, t, J = 5.8 Hz), 3.87 H, q, J
= 7.1 Hz), 6.75 (1H, dd, J = 7.6, 2.1 Hz), 691 (1H, d, J
= 2.4 Hz), 7.60-7.64 (1H, m), 7.69 (1H, d, J = 7.9 Hz), 8.1

5 (IH, d, J = 2.4 Hz).
LRMS (ESI*) 393 [M+HJ".

8-149

9 0

'H NMR (400 MHz, DMSO-ds)  1.29 (3H, t, J = 7.3 Hz), 1.4
2-1.78 (8H, m), 1.95-2.06 (2H, m), 2.83 (2H, t, J = 6.4 Hz),
3.36-3.60 (4H, m), 3.80 (2H, t, J = 5.8 Hz), 3.88 (2H, q, J
= 7.1 Hz), 6.77 (1H, dd, J = 7.6, 2.1 Hz), 6.90 (1H, d, J
= 1.8 Hz), 7.48-7.52 (1H, m), 7.69 (1H, d, J = 7.9 Hz), 7.9

9 (IH, d, J = 2.4 Hz).
LRMS (ESI*) 421 [M+HJ".

8-150

o 0
N 7 J< J
N N N
@arSes

'H NMR (400 MHz, DMSO-d) 5 1.29 (3H, t, J = 7.3 Hz), 1.4
5-1.79 (10H, m), 1.95-2.05 (2H, m), 2.83 (2H, t, J = 6.4 Hz
), 3.34-3.57 (4H, m), 3.80 (2H, t, J = 5.8 Hz), 3.88 (2H, q,
J =173 Hz), 678 (1H, dd, J = 7.6, 2.1 Hz), 6.90 (1H, d, J
1.2 Hz), 7.45-7.50 (1H, m), 7.69 (1H, d, J = 7.3 Hz), 7.9
7 (IH, d, J = 2.4 Hz).

LRMS (ESI*) 435 [M+H]".

8-151

0 0
X Z J(
N N N
O@ | . @N,NJ

'"H NMR (400 MHz, DMSO-d¢) 8 1.29 (3H, t, J = 7.3 Hz), 1.9
4-2.07 (2H, m), 2.83 (2H, t, J = 6.4 Hz), 3.42-3.68 (8H, m),
380 2H, t, J = 5.8 Hz), 3.88 (2H, q, J = 7.3 Hz), 6.77 (
1H, dd, J = 7.6, 2.1 Hz), 693 (1H, d, J = 1.2 Hz), 7.51-7.5
6 (1H, m), 7.70 (1H, d, J = 7.3 Hz), 8.03 (1H, d, J = 1.8
Hz).

LRMS (ESI*) 409 [M+H]*.




[0773]
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8-152

o 0
N SN~ NJ< /
/Q ‘ = N/Q\/‘QN/N

'H NMR (400 MHz, DMSO-ds)  1.29 (3H, t, J = 7.3 Hz), 1.9
5-2.06 (2H, m), 2.19 (3H, s), 2.24-2.40 (4H, m), 2.83 (2H, t,
J = 6.4 Hz), 3.38-3.65 (4H, m), 3.80 (2H, t, J = 5.8 Hz), 3.
88 (2H, q, J = 7.3 Hz), 6.77 (1H, dd, J = 7.6, 2.1 Hz), 6.9
2 (IH, d, J = 1.8 Hz), 7.49-7.53 (1H, m), 7.69 (1H, d, J =
7.9 Hz), 8.00 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 422 [M+HJ".

8-153

Q 0
x = J( /
N N N
W"Q | Z N/QL\N'N
[¢)

'"H NMR (400 MHz, DMSO-ds) 5 1.29 (3H, t, J = 7.3 Hz), 1.9
6-2.07 (5H, m), 2.84 (2H, t, J = 6.4 Hz), 3.40-3.61 (8H, m),
381 (2H, t, J = 5.8 Hz), 3.89 (2H, q, J = 7.1 Hz), 6.77 (
1H, dd, J = 7.6, 2.1 Hz), 6.94 (1H, d, J = 1.2 Hz), 7.52-7.5
6 (1H, m), 7.71 (1H, d, J = 7.3 Hz), 8.05 (1H, d, J = 2.4
Hz).

LRMS (ESI*) 450 [M+H]*.

8-154

o]

'H NMR (400 MHz, DMSO-ds) 5 1.29 (3H, t, J = 7.3 Hz), 1.9
5-2.06 (2H, m), 2.10-2.24 (2H, m), 2.84 (2H, t, J = 6.4 Hz),
3.41-371 (2H, m), 3.80 2H, t, J = 5.8 Hz), 3.88 (2H, q, J
= 7.3 Hz), 3.97-4.08 (2H, m), 5.58-5.93 (2H, m), 6.77 (1H,
dd, J = 7.6, 2.1 Hz), 693 (1H, d, J = 1.2 Hz), 7.51-7.56 (1
H, m), 7.70 (1H, d, J = 7.9 Hz), 8.01-8.06 (1H, m).

LRMS (ESI*) 405 [M+HJ".

8-155

(0]

'H NMR (400 MHz, DMSO-d¢) 5 1.29 (3H, t, J = 7.3 Hz), 1.9
7-2.08 (2H, m), 2.79-2.93 (4H, m), 3.59-3.94 (6H, m), 4.67-4.
76 (2H, m), 6.80 (1H, dd, J = 7.9, 1.8 Hz), 6.94 (1H, d, J
= 1.2 Hz), 7.09-7.29 (4H, m), 7.56-7.60 (1H, m), 7.71 (1H,
d, J = 7.3 Hz), 8.09 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 455 [M+HJ".

8-156

Q 0
x =z J( /
N N N
C@*%Q

'H NMR (400 MHz, DMSO-ds) & 1.30 (3H, t, J = 7.3 Hz), 1.9
6-2.09 (2H, m), 2.87 (2H, t, J = 6.4 Hz), 3.78-3.94 (4H, m),
4.80-4.97 (4H, m), 6.79 (1H, dd, J = 7.6, 2.1 Hz), 6.96 (1
H, d, J = 1.2 Hz), 7.24-7.45 (4H, m), 7.69-7.78 (2H, m), 8.2

9 (IH, d, J = 2.4 Hz).
LRMS (ESI*) 441 [M+HJ".

8-157

Q 0
X = J(

N N N/
(L) J\% /@N,N

'H NMR (400 MHz, DMSO-d¢) & 1.19 (3H, d, J = 7.3 Hz), 1.2
9 3H, t, J = 7.3 Hz), 1.33-1.75 (6H, m), 1.95-2.06 (2H, m),
2.83 2H, t, J = 6.4 Hz), 2.91-3.09 (1H, m), 3.67-4.00 (5H,
m), 4.27-4.58 (1H, m), 6.77 (1H, dd, J = 7.6, 2.1 Hz), 6.89-
6.92 (1H, m), 7.45-7.49 (1H, m), 7.69 (1H, d, J = 6.7 Hz),

7.96 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 421 [M+HJ".
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8-158

: 0 o
N ‘ SN~ N//<NJ
= N A \NI

'H NMR (400 MHz, DMSO-dg) & 1.19 (3H, d, J = 7.3 Hz), 1.2
9 3H, t, J = 7.3 Hz), 1.33-1.75 (6H, m), 1.95-2.05 (2H, m),
2.83 2H, t, J = 6.4 Hz), 2.93-3.08 (1H, m), 3.72-3.98 (5H,
m), 4.29-4.54 (1H, m), 6.77 (1H, dd, J = 7.6, 2.1 Hz), 6.89-
6.92 (1H, m), 7.46-7.49 (1H, m), 7.69 (1H, d, J = 6.7 Hz),

7.96 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 421 [M+HJ".

8-159

[o]
PN
1
/N\N

s

'H NMR (400 MHz, DMSO-dg) & 0.68-0.98 (3H, m), 1.08-1.22 (
1H, m), 129 BH, t, J = 7.3 Hz), 1.34-1.69 (3H, m), 1.73-1.
84 (1H, m), 1.94-2.06 (2H, m), 2.60-3.16 (4H, m), 3.46-4.61
(6H, m), 6.78 (1H, dd, J = 7.6, 2.1 Hz), 6.90-6.93 (1H, m),
7.46-7.51 (1H, m), 7.69 (1H, d, J = 6.7 Hz), 7.98 (1H, d, J
= 24 Hz).

LRMS (ESI*) 421 [M+HJ".

8-160

0]

'H NMR (400 MHz, DMSO-d¢) 5 0.63-1.01 (3H, m), 1.06-1.22 (
1H, m), 129 GH, t, J = 7.3 Hz), 1.34-1.85 (4H, m), 1.92-2.
08 (2H, m), 2.55-3.16 (4H, m), 3.46-4.46 (6H, m), 6.77 (1H,
dd, J = 73, 1.8 Hz), 691 (1H, d, J = 1.2 Hz), 7.49 (1H, d,
J =18 Hz), 7.69 (1H, d, J = 79 Hz), 798 (IH, d, J = 2
4 Hz).

LRMS (ESI") 421 [M+H]".

8-161

9 0

'H NMR (400 MHz, DMSO-dg) 5 0.92 (3H, d, J = 6.7 Hz), 0.9
9-1.15 (2H, m), 1.29 (3H, t, J = 7.3 Hz), 1.53-1.71 (3H, m),
1.95-2.06 (2H, m), 2.60-3.22 (4H, m), 3.46-4.74 (6H, m), 6.

77 (1H, dd, J = 7.6, 2.1 Hz), 691 (I1H, d, J = 1.2 Hz), 7.4

7-7.51 (1H, m), 7.69 (1H, d, J = 6.7 Hz), 7.99 (IH, d, J =
2.4 Hz).

LRMS (ESI*) 421 [M+HJ".

8-162

Q o

'H NMR (400 MHz, DMSO-ds) 5 1.29 (3H, t, J = 7.3 Hz), 1.4
1-1.59 (1H, m), 1.63-2.13 (5H, m), 2.83 (2H, t, J = 6.4 Hz),
2.95-3.27 (1H, m), 3.43-3.60 (1H, m), 3.64-4.31 (6H, m), 4.
65-4.88 (1H, m), 6.77 (1H, dd, J = 7.6, 2.1 Hz), 6.92 (1H,
d, J = 1.8 Hz), 7.47-7.52 (1H, m), 7.70 (1H, d, J = 6.7 Hz)
. 799 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 425 [M+HJ".
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8-163

]

'H NMR (400 MHz, DMSO-ds) 5 1.29 (3H, t, J = 7.3 Hz), 1.4
5-1.94 (4H, m), 1.96-2.08 (2H, m), 2.83 (2H, t, J = 6.4 Hz),
3.02-3.27 (1H, m), 3.42-3.60 (1H, m), 3.66-4.13 (6H, m), 4.
66-4.88 (1H, m), 6.77 (1H, dd, J = 7.6, 2.1 Hz), 6.92 (1H,
d, J = 1.8 Hz), 7.47-7.52 (1H, m), 7.70 (1H, d, J = 7.3 Hz)
, 799 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 425 [M+HJ".

8-164

% o}
F
F N ‘ SN 7 NJ<NJ
= N 2 \N/

'H NMR (400 MHz, DMSO-d) 5 1.29 (3H, t, J = 7.3 Hz), 1.6
3-1.78 (2H, m), 1.94-2.20 (4H, m), 2.84 (2H, t, J = 6.4 Hz),
3.46-3.61 (2H, m), 3.72-3.95 (6H, m), 6.78 (1H, dd, J = 7.
3, 1.8 Hz), 6.93-6.96 (1H, m), 7.48-7.53 (1H, m), 7.70 (1H,
d, J = 7.3 Hz), 8.00 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 443 [M+HJ".

8-165

Q o

'H NMR (400 MHz, DMSO-de) 5 1.29 (3H, t, J = 7.3 Hz), 1.6
3-2.06 (6H, m), 2.83 2H, t, J = 6.4 Hz), 3.39-3.69 (4H, m),
3.80 2H, t, J = 5.8 Hz), 3.88 (2H, q, J = 7.3 Hz), 4.80-5.
03 (1H, m), 6.77 (I1H, dd, J = 7.6, 2.1 Hz), 6.92 (1H, d, J
= 1.2 Hz), 7.50-7.55 (1H, m), 7.70 (1H, d, J = 8.5 Hz), 8.0
3 (IH, d, J = 2.4 Hz).

LRMS (ESI*) 425 [M+H]".

8-166

Q o
ﬁ*% Cro

'H NMR (400 MHz, DMSO-ds) & 1.02-1.42 (6H, m), 1.49-1.78 (
3H, m), 1.82-2.08 (3H, m), 2.64-3.28 (4H, m), 4.88-5.21 (6H,
m), 6.78 (1H, dd, J = 7.6, 2.1 Hz), 6.90-6.95 (1H, m), 7.46
752 (1H, m), 7.69 (1H, d, J = 6.7 Hz), 7.98 (1H, d, J = 2
4 Haz).

LRMS (ESI*) 439 [M+HJ".

8-167

F o //Z)
F N SN NN/
*Q*%Q

'H NMR (400 MHz, DMSO-d¢) & 1.29 (3H, t, J = 7.0 Hz), 1.3
7-1.54 (2H, m), 1.60-1.91 (2H, m), 1.95-2.21 (3H, m), 2.73-3.
22 (4H, m), 3.53-5.30 (6H, m), 5.83-6.21 (1H, m), 6.77 (1H,
dd, J = 79, 1.8 Hz), 692 (1H, d, J = 1.8 Hz), 7.52 (IH, d,
J =24 Hz), 770 (IH, d, J = 8.5 Hz), 8.02 (IH, d, J = 2
4 Haz).

LRMS (ESI*) 457 [M+HJ".

8-168

F o o

'H NMR (400 MHz, DMSO-d¢) 5 1.29 (3H, t, J = 7.0 Hz), 1.3
8-1.54 (2H, m), 1.63-1.92 (2H, m), 1.94-2.22 (3H, m), 2.74-3.
21 (4H, m), 3.47-5.49 (6H, m), 5.82-6.22 (1H, m), 6.77 (1H,
dd, J = 79, 1.8 Hz), 693 (I1H, d, J = 1.2 Hz), 7.52 (1H, d,
J =24Hz), 770 (IH, d, J = 7.9 Hz), 8.02 (IH, d, J = 2
4 Hz).

LRMS (ESI*) 457 [M+H]".
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8-169

o o)
N ‘ SN 7 NJ<NJ
FF = N X SN

'H NMR (400 MHz, DMSO-ds) & 0.84-1.05 (3H, m), 1.29 (3H, t
,J =73 Hz), 1.85-2.27 (5H, m), 2.84 (2H, t, J = 6.4 Hz),
2.90-3.07 (1H, m), 3.16-3.31 (1H, m), 3.64-4.29 (6H, m), 6.7
7 (IH, dd, J = 7.9, 1.8 Hz), 694 (1H, d, J = 1.2 Hz), 7.53
7.58 (1H, m), 7.70 (1H, d, J = 7.9 Hz), 8.06 (I1H, d, J = 1
8 Hz).

LRMS (ESI*) 457 [M+HJ".

8-170

e F o o
F NN~ NJ<NJ
= N XN

'H NMR (400 MHz, DMSO-d) 5 1.29 (3H, t, J = 7.0 Hz), 1.4
0-1.79 (3H, m), 1.93-2.06 (3H, m), 2.56-2.70 (1H, m), 2.77-3.
20 (4H, m), 3.45-4.65 (6H, m), 6.76 (1H, dd, J = 7.6, 2.1 H
2), 6.93 (1H, d, J = 1.2 Hz), 7.50-7.54 (1H, m), 7.70 (1H, d
,J =173 Hz), 803 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 475 [M+H]".

8-171

N i £
. N~
] O X ) /(/’LN,NJ

'H NMR (400 MHz, DMSO-d¢) & 1.29 (3H, t, J = 7.3 Hz), 1.3
9-1.81 (3H, m), 1.89-2.09 (3H, m), 2.57-2.71 (1H, m), 2.74-3.
20 (4H, m), 3.45-4.70 (6H, m), 6.76 (1H, dd, J = 7.3, 1.8 H
2), 693 (IH, d, J = 1.2 Hz), 7.49-7.55 (1H, m), 7.70 (1H, d
. J =179 Hz), 803 (IH, d, J = 2.4 Hz).

LRMS (ESI*) 475 [M+HJ".

8-172

N/
(@] N—
I =
é \”O °
/N/
(@)

'H NMR (400 MHz, CDCl3) & 1.53 (6H, s), 1.61-1.69 (6H,

m), 333 (2H, t, J = 5.4 Hz), 3.64 (3H, s), 3.89 2H, t, J =
4.5 Hz), 439 2H, t, J = 4.5 Hz), 6.63 (1H, d, J = 1.8 Hz),
6.97 (1H, dd, T = 7.6, 2.1 Hz), 7.30 (1H, d, J = 2.4 Hz), 7.
68 (IH, d, J = 7.9 Hz), 7.94 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 423[M+H]".

8-173

o N/
.
/
S
= N =
0)

'H NMR (400 MHz, CDCl3) & 1.57 (6H, s), 1.80-1.89 (4H,
m), 3.47-3.54 (2H, m), 3.64 (3H, s), 3.89 (2H, t, J = 4.6 Hz
), 439 (2H, t, ] = 4.6 Hz), 6.62 (1H, d, J = 1.8 Hz), 6.98 (
1H, dd, J = 7.9, 1.8 Hz), 7.29 (1H, s), 7.67 (I1H, d, J = 7.9
Hz), 7.94 (1H, d, J = 1.8 Hz).

LRMS (ESI*): 409 [M+H]*.

8-174

o N/
N-
AN ! >§O
HO H ‘ SN ‘ N
NN
0.

'H NMR (400 MHz, CDCl3) & 1.78-1.84 (2H, m), 2.78 (IH,
s), 3.61-3.67 (5H, m), 3.72-3.79 (2H, m), 3.91 2H, t, J = 4.
6 Hz), 441 (2H, t, ] = 4.6 Hz), 6.61 (IH, t, ] = 5.5 Hz), 6.
67 (IH, d, J = 1.8 Hz), 695 (1H, dd, J = 7.3, 1.8 Hz), 7.59
(1H, d, J = 1.8 Hz), 7.68 (1H, d, T = 7.3 Hz), 8.19 (1H, d,
J = 1.8 Hz).

LRMS (ESI*): 385 [M+HJ*.




[0777]
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8-175

o N/
N-
AN ! >§O
HO N ‘ SN ‘ N
‘ NN
0.

'H NMR (400 MHz, CDCl3) & 1.80-1.86 (2H, m), 3.06 (3H,

s), 3.57-3.62 (2H, m), 3.65 (3H, s), 3.67-3.74 (2H, m), 3.75-3
83 (IH, m), 3.91 (H, t, J = 4.6 Hz), 441 H, t, J = 4.6

Hz), 6.65 (1H, s), 6.97 (1H, dd, ] = 7.9, 2.1 Hz), 7.29 (1H,
s), 7.69 (1H, d, J = 7.9 Hz), 7.93 (1H, s).

LRMS (ESI*): 399 [M+HJ*.

8-176

/
o l\/l/N
HO\/\/\N ‘ SN /@\l\RO
H
= N =
0.

'H NMR (400 MHz, CDCl3) & 1.64-1.76 (5H, m), 3.50 (2H,

q. J = 63 Hz), 3.65 3H, s), 3.74 (2H, q, J = 5.1 Hz), 391
(H, t, J = 43 Hz), 441 QH, t, J = 43 Hz), 6.53 (1H, s),

6.66 (1H, d, T = 3.1 Hz), 6.96 (IH, dd, J = 7.9, 1.8 Hz), 7.
60 (1H, d, J = 1.8 Hz), 7.68 (1H, dd, J = 7.9, 1.2 Hz), 8.20
(1H, d, J = 1.8 Hz).

LRMS (ESI*): 399 [M+HJ*.

8-177

'"H NMR (400 MHz, CDCl3) § 1.30-1.86 (5H, m), 3.06 (3H,
s), 3.35-3.72 (7H, m), 3.90 (2H, t, J = 4.6 Hz), 441 (2H, t,
J =46 Hz), 6.64 (1H, d,J = 1.8 Hz), 697 (1H, dd, J = 7.
9, 1.8 Hz), 7.26 (1H, m), 7.68 (1H, d, J = 7.9 Hz), 7.90 (1
H, s).

LRMS (ESIY): 413 [M+H]"

8-178

'H NMR (400 MHz, CDClz) & 1.00 GH, t, J = 7.3 Hz), 1.5
0-1.55 (1H, m), 1.58-1.61 (1H, m), 2.33 (IH, d, J = 4.3 Hz),
3.27-3.33 (1H, m), 3.65 (3H, s), 3.69-3.79 (2H, m), 3.91 (2
H t, ] = 43 Hz), 441 QH, t, ] = 43 Hz), 649 (1H, s), 6.
66 (1H, d, J = 1.2 Hz), 6.96 (1H, dd, J = 7.6, 2.1 Hz), 7.59
(IH, d, J = 2.4 Hz), 7.68 (1H, d, ] = 6.7 Hz), 8.22 (1H, d,
J = 1.8 Hz).

LRMS (ESI*): 399 [M+HJ*.

8-179

'H NMR (400 MHz, CDCl3) & 1.19-1.28 (6H, m), 3.29 (1H,
d, T = 13.9 Hz), 3.40-3.52 (2H, m), 3.64 (3H, s), 3.68-3.86 (
2H, m), 391 (2H, t, J = 4.2 Hz), 4.06-4.18 (1H, m), 441 (2
H t, ] =42 Hz), 6.65 (IH, d, J = 1.8 Hz), 6.97 (1H, dd, J
=176, 2.1 Hz), 7.28 (1H, d, J = 1.8 Hz), 7.69 (1H, d, J =
7.9 Hz), 7.92 (1H, d, ] = 2.4 Hz).

LRMS (ESI*): 413 [M+HJ*.
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8-180

/
OH (0] N-N
| =
)\/\” ‘ SN ‘ N o
= N =
0.

'H NMR (400 MHz, CDCl3) & 1.26 3H, d, J = 6.1 Hz), 1.6
0-1.67 (1H, m), 1.73-1.80 (1H, m), 2.67 (1H, d, J = 3.0 Hz),
3.31-3.39 (1H, m), 3.64 (3H, s), 3.84-3.99 (4H, m), 4.41 (2
H t, ] = 45 Hz), 6.66 (I1H, d, J = 1.2 Hz), 6.78 (1H, s), 6.
95 (1H, dd, J = 7.6, 2.1 Hz), 7.59 (1H, d, J = 1.8 Hz), 7.68
(IH, d, J = 8.5 Hz), 8.19 (1H, d, J] = 1.8 Hz).

LRMS (ESI*): 399 [M+HJ*

8-181

'H NMR (400 MHz, CDCl3) & 1.24 3H, d, J = 6.1 Hz), 1.5
0-1.88 (2H, m), 3.06 (3H, s), 3.08-3.19 (1H, m), 3.65 (3H, s)
. 3.69-3.78 (1H, m), 3.91 (2H, t, ] = 4.3 Hz), 4.08 (1H, s),
4.17-4.29 (1H, m), 441 2H, t, J = 4.3 Hz), 6.65 (1H, d, J
= 1.8 Hz), 697 (IH, dd, T = 7.6, 2.1 Hz), 7.28 (1H, s), 7.68
(1H, d, J = 7.9 Hz), 7.93 (1H, d, ] = 1.8 Hz).

LRMS (ESI*): 413 [M+HJ*.

8-182

'H NMR (400 MHz, CDCl3) & 1.30 (6H, s), 3.19 (3H, s), 3.
59 (2H, s), 3.65 (3H, s), 3.91 BH, t, ] = 4.3 Hz), 442 (2H,
t, ] = 43 Hz), 6.65 (I1H, d, J = 1.8 Hz), 6.97 (1H, dd, J =
8.6, 1.8 Hz), 7.31 (1H, s), 7.69 (1H, d, J = 8.6 Hz), 7.96 (
IH, s).

LRMS (ESI*): 413 [M+HJ*.

8-183

'H NMR (400 MHz, CDCl3) & 1.85-2.03 (4H, m), 2.92-3.00 (
1H, m), 3.55-3.86 (7H, m), 3.91 (2H, t, J = 4.9 Hz), 442 (2
H, dd, T = 4.9, 3.7 Hz), 6.66 (1H, d, ] = 1.8 Hz), 6.95 (1H,
dd, J = 7.6, 2.1 Hz), 7.25 (1H, d, J = 2.4 Hz), 7.69 (1H, d
,J =86 Hz), 7.88 (1H, d, J = 1.8 Hz).

LRMS (ESI*): 420 [M+HJ*.

8-184

'"H NMR (400 MHz, DMSO-ds) & 2.17-2.28 (2H, m), 3.06 (3H, s), 392
-4.05 (4H, m), 425439 (4H, m), 444 (2H, s), 7.31 (1H, d, J = 1.8 Hz),
751 (1H, dd, J = 85, 1.8 Hz), 7.60-7.66 2H, m), 792 (1H, d, J = 1.8 H
7).

LRMS (EST") 365 [M+H]".

8-185

'H NMR (400 MHz, DMSO-ds) & 1.73-191 (4H, m), 306 3H, s), 337
355 (@H, m), 396 (2H, t, J = 45 Hz), 435 QH, t, J = 42 Hz), 444 (2

H, s), 729 (IH, d, J = 1.8 Hz), 7.51 (1H, dd, J = 79, 1.8 Hz), 760-7.65

(H, m), 787 (1H, d, T = 1.8 Hz).

LRMS (ESF) 379 [M+HF".




[0779]
[Table 155]

- 371 -

Example No. | Chemical Structural Spectrum Data
Formula
o . 'H NMR (400 MHz, DMSO-de) & 1.40-1.76 (8H, m), 3.05 (3H, s), 3.34
" N 356 (4H, m), 395 (2H, t, ] = 46 Hz), 435 QH, t, J = 43 Hz), 443 2
8-186 Q )KQLN /©;[<N* H, s), 7.16 (1H, d, J = 24 Hz), 751 (1H, dd, J = 7.9, 1.8 Hz), 7.59-7.65
o (H, m), 7.68 (1H, d, J = 24 Hz).
LRMS (ESI*) 407 [M+H]".
o . 'H NMR (400 MHz, DMSO-de) & 1.42-1.79 (10H, m), 3.06 (3H, s), 32
" N 7-355 (4H, m), 396 (2H, t, ] = 43 Hz), 435 QH, t, J = 43 Hz), 443 (
8-187 OJ\QLN @&N* 2H, ), 7.13 (1H, d, ] = 24 Hz), 751 (1H, dd, J = 83, 2.1 Hz), 7.59-7.6
0 5 (2H, m), 767 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 421 [M+H]".
o . 'H NMR (400 MHz, DMSO-de) & 3.06 (3H, s), 340-3.65 (8H, m), 3.96
(2H, t, ] = 42 Hz), 435 (2H, t, ] = 42 Hz), 443 (2H, s), 720 (1H, d, J
8-188 hNJ\CNK @:/(N* = = -
o A =18 Hz), 751 (1H, dd, J = 85, 1.8 Hz), 7.59-7.65 (2H, m), 7.73 (1H,
o) d, J =18 Ha).
LRMS (ESI*) 395 [M+H]".
o . 'H NMR (400 MHz, DMSO-de) § 2.17 (3H, s), 2.24-234 (4H, m), 3.06
A J\CNL B (H, ), 341-3.56 (4H, m), 396 (2H, t, ] = 46 Hz), 435 QH, t, ] = 43
8-189 N L N I I EN Hz), 444 (2H, s), 7.16 (1H, d, J = 1.8 Hz), 751 (1H, dd, J = 86, 1.8 Hz
0 ), 7.60-7.65 (2H, m), 7.70 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 408 [M+H]".
'H NMR (400 MHz, DMSO-de) & 201 (3H, s), 3.06 (3H, s), 3.39-3.59
u i ~ 7P (8H, m), 397 (2H, t, J = 43 Hz), 436 (H, t, ] = 43 Hz), 444 H, s),
8-190 O N J\@N/G:«N 721 (1H, d, J = 1.8 Hz), 7.52 (1H, dd, J = 86, 1.8 Hz), 7.60-7.66 (2H,
T o m), 775 (1H, d, J = 24 Ha).
LRMS (ESI*) 436 [M+H]".
o o 'H NMR (400 MHz, DMSO-de) & 2.07-220 (2H, m), 3.06 (3H, s), 341
“ 368 (2H, m), 3.904.07 (4H, m), 436 (H, t, J = 43 Hz), 444 (2H, s),
8-191 O)K(\KNLN J@:«N 559-5.77 (1H, m), 5.79-589 (1H, m), 7.19 (1H, d, J = 1.8 Hz), 7.52 (IH,
o}

dd, J = 86, 1.8 Hz), 7.60-7.66 (H, m), 773 (1H, d, J = 1.8 Hz).
LRMS (ESF) 391 [M+HF".




[0780]
[Table 156

]

- 372 -

Example No.

Chemical Structural
Formula

Spectrum Data

8-192

o 0
~
Y -

N
O

'H NMR (400 MHz, DMSO-dg) & 2.85 (2H, t, J = 6.1 Hz), 306 (3H, s
). 360-3.79 (2H, m), 398 (2H, t, ] = 43 Hz), 437 (2H, t, J = 43 Hz), 4.
44 (OH, s), 469 (2H, ), 7.11-722 (@4H, m), 724 (IH, d, J = 24 Hz), 7.5

3 (IH, dd, T = 79, 1.8 Hz), 7.62-7.66 (2H, m), 7.79 (IH, d, J = 1.8 Hz).

LRMS (ESF) 441 [M+H]".

8-193

% o}
*@ .
aspeSes

'H NMR (400 MHz, DMSO-d¢) & 306 (3H, s), 399 (2H, t, J = 46 Hz
), 438 (H, t, ] = 43 Hz), 445 (2H, s), 484 (H, s), 490 (H, s), 7.25-7
32 (3H, m), 735740 (1H, m), 742 (1H, d, J = 24 Hz), 754 (1H, dd, J
=79, 24 Hz), 762767 QH, m), 799 (1H, d, J = 24 Hz).

LRMS (ESF) 427 [M+H]".

8-194

o 0
jeaoNess
N
(6]

'H NMR (400 MHz, DMSO-ds) & 090 3H, d, J = 6.1 Hz), 0.98-1.14
(H, m), 1.52-1.67 (3H, m), 2.70-3.15 (SH, m), 354461 (2H, m), 396 (2
H, t J=45Hz), 435 QH, t, ] = 42 Hz), 443 QH, s), 7.15 (1H, d, ] =
18 Hz), 7.51 (IH, dd, T = 85, 1.8 Hz), 7.60-7.64 (2H, m), 7.68 (1H, d, J
=24 Ha).

LRMS (ESI¥) 407 [M-+H".

8-195

o o)
AN
aelent
N
o

'H NMR (400 MHz, DMSO-d¢) & 1.17 3H, d, J = 7.3 Hz), 127-141
(1H, m), 142-1.69 (SH, m), 2.90-3.03 (1H, m), 306 GH, s), 382401 (3
H, m), 429446 (5H, m), 7.13 (IH, d, J = 24 Hz), 7.51 (1H, dd, T = 79
, 1.8 Hz), 7.59-7.64 (2H, m), 766 (1H, d, J = 1.8 Hz).

LRMS (ESF) 407 [M+H]".

8-196

: 9 o
N
O ‘/N /©i/I<N
N
(0]

'H NMR (400 MHz, DMSO-d¢) & 1.17 3H, d, J = 7.3 Hz), 127-142

(1H, m), 143-1.75 (SH, m), 2.90-3.03 (1H, m), 306 GH, s), 3.724.05 3

H, m), 4234.50 (5H, m), 7.13 (1H, d, J = 1.8 Hz), 7.51 (1H, dd, J = 83
, 2.1 Hz), 759-7.64 (2H, m), 766 (1H, d, J = 1.8 Hz).

LRMS (ESF) 407 [M+H]".

8-197

9 o
N
O, -
N
o}

'"H NMR (400 MHz, DMSO-ds) & 0.70-093 (3H, m), 1.06-1.20 (1H, m
), 1.31-147 (1H, m), 148-1.68 (2H, m), 1.71-1.80 (1H, m), 2.36-3.01 (2H,
m), 306 (3H, s), 348-3.90 (1H, m), 396 (2H, t, J = 4.3 Hz), 4.064.29 (
1H, m), 435 2H, t, J =43 Hz), 444 2H, s), 7.15 (1H, d, J = 1.8 Hz),
751 (1H, dd, J = 83, 2.1 Hz), 7.60-7.65 (2H, m), 768 (1H, d, J = 1.8 H
7).

LRMS (ESI') 407 [M+H]".

8-198

9 o
= B
sasNess
N
(0]

'H NMR (400 MHz, DMSO-ds) & 0.84 (3H, d, J = 6.7 Hz), 1.07-122

(1H, m), 133-149 (1H, m), 1.50-1.69 (2H, m), 1.71-1.85 (1H, m), 2.55-2.
70 (1H, m), 2.85-2.99 (1H, m), 307 (3H, s), 3.804.04 (4H, m), 436 (2H,
tJ=43Hz), 443 QH, s), 7.13 (IH, d, J = 1.8 Hz), 752 (1H, dd, J =
83, 2.1 Hz), 7.59-765 (2H, m), 7.69 (1H, d, J = 1.8 Hz).

LRMS (ESF) 407 [M+HT".




[0781]
[Table 157]

- 373 -

Example No.

Chemical Structural
Formula

Spectrum Data

8-199

% o)
F ~N
OO O
N
o

'H NMR (400 MHz, DMSO-ds) & 142-1.96 (4H, m), 2.93-325 (4H, m
). 341-3.57 (1H, m), 3.714.06 (4H, m), 436 2H, t, J = 46 Hz), 444 (2
H, s), 464487 (1H, m), 7.14 (1H, d, J = 1.8 Hz), 7.51 (1H, dd, J = 79,
18 Hz), 7.59-7.65 (2H, m), 7.69 (1H, d, J = 1.8 Hz).

LRMS (ESF) 411 [M+H".

8-200

o o)
Fo., N
o @:&,
N
o

'H NMR (400 MHz, DMSO-d¢) & 1.38-196 (4H, m), 297-324 (4H, m
). 340358 (IH, m), 374405 (@H, m), 436 QH, t, J = 43 Hz), 444 (2
H, s), 465485 (1H, m), 7.14 (1H, d, J = 1.8 Hz), 751 (1H, dd, J = 7.9,
1.8 Hz), 760-7.65 (2H, m), 7.69 (1H, d, J = 1.8 Hz).

LRMS (ESF) 411 [M+H".

8-201

0]
F 0
N
N
(0]

'H NMR (400 MHz, DMSO-ds) & 161-1.73 (2H, m), 2.00-2.16 (2H, m
). 306 GH, s), 341-3.59 (2H, m), 3.73-389 (2H, m), 397 @H, t, J = 43
Hz), 436 (2H, t, J = 43 Hz), 444 (2H, s), 715 (1H, d, J = 1.8 Hz), 7.52
(1H, dd, J = 83, 2.1 Hz), 7.61-7.65 2H, m), 7.71 (1H, d, ] = 24 Hz).
LRMS (ESF) 429 [M+H]".

8-202

% o)
~N
GRS @fN*
F N
o

'H NMR (400 MHz, DMSO-ds) & 1.62-1.78 (2H, m), 1.79-1.96 (2H, m
). 306 (3H, s), 338-3.66 (4H, m), 396 (2H, t, ] = 43 Hz), 436 2H, t, J
=43 Hz), 444 (H, s), 476501 (1H, m), 719 (1H, d, J = 1.8 Hz), 751
(1H, dd, J = 79, 1.8 Hz), 7.59-7.66 (2H, m), 7.73 (1H, d, J = 1.8 Ha).
LRMS (ESF) 411 [M+H".

8-203

o o)
N
OG-
N
o

'H NMR (400 MHz, DMSO-ds) & 1.19-1.35 (1H, m), 1.36-151 (IH, m
), 1.54-1.79 (2H, m), 1.81-1.99 (1H, m), 2.69-3.12 (SH, m), 364450 (10

H, m), 7.17 (1H, d, T = 18 Hz), 751 (IH, dd, ] = 83, 2.1 Hz), 7.59-7.65
@H, m), 771 (1H, d, J = 1.8 Ha).

LRMS (ESF) 425 [M+H]".

8-204

o 0
» .
O, O
N
0.

'H NMR (400 MHz, DMSO-ds) & 120-1.36 (1H, m), 1.36-151 (IH, m
), 1.54-1.79 (2H, m), 1.81-2.00 (1H, m), 2.68-3.11 (5H, m), 3.514.50 (10

H, m), 7.17 (1H, d, J = 1.8 Hz), 751 (1H, dd, J = 86, 1.8 Hz), 7.59-7.65
@H, m), 771 (IH, d, T = 1.8 Hz).

LRMS (ESF) 425 [M+H]".

8-205

'H NMR (400 MHz, DMSO-dg) & 135-1.51 (2H, m), 1.60-1.75 (1H, m
), 1.77-192 (1H, m), 194-2.19 (1H, m), 2.76-3.12 (5H, m), 3404.61 (8H,
m), 590-6.11 (1H, m), 7.19 (1H, d, J = 24 Hz), 7.51 (1H, dd, ] = 79,
1.8 Hz), 7.59-7.67 2H, m), 772 (1H, d, J = 24 H).

LRMS (ESF¥) 443 [M+H]".




[0782]
[Table 158]
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Example No.

Chemical Structural
Formula

Spectrum Data

8-206

j o o)
., &S
N
o.

'H NMR (400 MHz, DMSO-dg) & 135-1.52 (2H, m), 1.60-1.75 (1H, m
), 1.76-190 (1H, m), 195-2.14 (1H, m), 2.74-3.12 (5H, m), 3.57449 (8H,
m), 5.80-6.19 (1H, m), 7.19 (1H, d, J = 24 Hz), 751 (1H, dd, J = 79,
18 Hz), 7.59-7.66 (2H, m), 7.72 (1, d, J = 24 H).

LRMS (ESF¥) 443 [M-+H]".

8-207

FF (o] o)
~N
OV O
N
O

'H NMR (400 MHz, DMSO-ds) & 141-1.62 (2H, m), 1.63-1.77 (IH, m
), 1.90-2.02 (1H, m), 255271 (1H, m), 2.82-3.16 (SH, m), 3684.04 3H,
m), 427451 (5H, m), 7.19 (IH, d, J = 18 Hz), 7.52 (1H, dd, ] = 83,
2.1 Hz), 7.60-765 (2H, m), 7.73 (1H, d, J = 1.8 Hz).

LRMS (ESF) 461 [M-+H".

8-208

'H NMR (400 MHz, DMSO-ds) & 140-1.63 (2H, m), 1.64-1.79 (IH, m
), 1.88-2.05 (1H, m), 241275 (1H, m), 2.86-325 (SH, m), 3904.11 3H,
m), 427463 (5H, m), 7.19 (1H, s), 7.52 (1H, d, J = 86 Hz), 760-7.67

@H, m), 773 (IH, s).
LRMS (ESF) 461 [M+H]".

8-209

'H NMR (400 MHz, DMSO-dg) & 1.10-142 (3H, m), 147-1.78 3H, m
), 180193 (1H, m), 2.66-3.02 (1H, m), 3.06 3H, s), 3.08-330 (1H, m),
358451 (SH, m), 7.13 (IH, d, J = 18 Hz), 752 (1H, dd, J = 79, 1.8 H
2), 7.60-7.65 2H, m), 769 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 425 [M+H".

8-210

'H NMR (400 MHz, DMSO-dg) & 092 (3H, d, J = 5.5 Hz), 1.86-225
(GH, m), 2.853.03 (1H, m), 306 GH, s), 3.14328 (1H, m), 3604.12 (4
H, m), 436 QH, t, ] = 43 Hz), 444 (2H, s), 723 (IH, d, J = 18 Hz), 7.
52 (1H, dd, J = 83, 2.1 Hz), 7.59-7.67 H, m), 7.76 (1H, d, J = 1.8 Hz)

LRMS (ESI) 443 [M+HF".

8-211

'"H NMR (400 MHz, DMSO-ds) & 1.28 (3H, t, J = 7.0 Hz),

1.95-2.10 (4H, m), 3.58 (4H, s), 3.88 (2H, q, J = 7.1 Hz), 3.
94 (2H, t, J = 43 Hz), 437 (2H, t, J = 4.6 Hz), 6.92 (1H,

d, J = 1.2 Hz), 697 (1H, dd, J = 7.6, 2.1 Hz), 7.30 (1H, d,
J =18 Hz), 776 (1H, d, J = 8.6 Hz), 7.85 (1H, d, J = 1.8
Hz).

LRMS (ESIY) 445 [M+H]*.




[0783]
[Table 159]
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Example No.

Chemical Structural
Formula

Spectrum Data

8-212

o o)
F
O.

'H NMR (400 MHz, DMSO-ds) 8 1.16 (3H, t, J = 7.3 Hz),
1.95-2.09 (4H, m), 3.46-3.68 (6H, m), 3.96 2H, t, J = 43 H
2), 436 (QH, t, ] = 4.3 Hz), 445 (2H, s), 7.24 (1H, d, J =
1.8 Hz), 7.51 (1H, dd, J = 8.3, 2.1 Hz), 7.60-7.66 (2H, m),
776 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 443 [M+HJ".

8-213

0 0
NN o
O

'H NMR (400 MHz, DMSO-ds) & 1.25 (3H, t, J = 7.0 Hz),

1.39-1.67 (6H, m), 3.44 (4H, s), 3.93-4.03 (4H, m), 436 (2H,
t, ] = 4.6 Hz), 720 (1H, d, J = 1.8 Hz), 7.44 (1H, dd, J =
8.6, 1.8 Hz), 7.52 (1H, d, J = 1.2 Hz), 7.70 (1H, d, J = 8.
6 Hz), 7.74 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 409 [M+HJ".

8-214

% o}
0y,
F = y
F N ©
o

'H NMR (400 MHz, DMSO-ds) & 1.25 (3H, t, J = 7.0 Hz),
1.95-2.10 (4H, m), 3.50-3.66 (4H, m), 3.92-4.05 (4H, m), 4.3
7 QH, t,J =43 Hz), 728 (IH, d, ] = 1.8 Hz), 7.45 (1H, d
d, J =86, 1.8 Hz), 7.52 (IH, d, J = 1.2 Hz), 7.71 (1H, d,
J =86 Hz), 7.82 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 445 [M+HJ".

8-215

0 o)
N
o

'H NMR (400 MHz, DMSO-ds) § 1.40-1.64 (9H, m), 3.35-3.
52 (4H, m), 3.99 H, t, ] = 4.3 Hz), 436 H, t, ] = 4.3
Hz), 444 (2H, q, J = 6.9 Hz), 7.17 (I1H, d, J = 1.8 Hz), 74
9 (IH, dd, J = 8.6, 1.8 Hz), 7.62 (1H, d, J = 1.2 Hz), 7.65
(1H, d, J = 8.6 Hz), 7.71 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 409 [M+HJ".

8-216

o o
N

F N °
O

'H NMR (400 MHz, DMSO-ds) 8 1.44 (3H, t, J = 7.0 Hz),

1.95-2.08 (4H, m), 3.52-3.64 (4H, m), 400 2H, t, J = 43 H
2), 437 QH, t, ] = 4.3 Hz), 444 (2H, q, J = 6.9 Hz), 7.26
(1H, d, J = 1.8 Hz), 749 (1H, dd, J = 8.6, 1.8 Hz), 7.63 (I
H, d, J =12 Hz), 7.65 (IH, d, J = 9.2 Hz), 7.79 (1H, d, J
= 2.4 Hz).

LRMS (ESI*) 445 [M+HJ".

8-217

(¢]
0.

'H NMR (400 MHz, DMSO-ds) 8 1.28 (3H, t, J = 7.3 Ha),
2.14 (2H, s), 3.39-3.74 (2H, m), 3.81-4.07 (6H, m), 4.36 (2H,
t, ] = 43 Hz), 5.54-5.88 (2H, m), 6.92 (1H, d, J = 1.8 Hz)
, 698 (1H, dd, J = 7.6, 2.1 Hz), 7.24 (1H, d, J = 1.8 Hz),
7.76 (1H, d, T = 7.9 Hz), 7.82 (I1H, d, ] = 1.8 Hz).

LRMS (ESI*) 407 [M+HJ".




[0784]
[Table 160]
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Example No.

Chemical Structural
Formula

Spectrum Data

8-218

O, o o
G, b
= N X \N'
0.

'H NMR (400 MHz, DMSO-ds) & 1.17-1.25 (2H, m), 1.28 (3
H t, ] = 7.0 Hz), 1.60-1.69 2H, m), 1.99 2H, t, J = 55 H
2), 324 QH, t, J = 5.2 Hz), 3.88 (2H, q, J = 7.1 Hz), 3.94
(H, t, J = 43 Hz), 432 @H, d, J = 7.3 Hz), 437 QH, t, J
= 4.6 Hz), 462 (2H, d, J = 6.7 Hz), 6.92-6.98 (2H, m), 7.3
0 (1H, d, J = 1.8 Hz), 7.76 (1H, d, J = 8.6 Hz), 7.91 (1H,

d, T = 18 Hy).

LRMS (ESI*) 451 [M+HJ".

8-219

NeasNea'
h g

'H NMR (400 MHz, DMSO-ds) § 1.28 (3H, t, J = 7.0 Hz),

2.01 (3H, s), 3.39-3.62 (8H, m), 3.88 (2H, q, J = 7.1 Hz), 3.
94 (2H, t, J] = 4.6 Hz), 437 (2H, t, J = 4.6 Hz), 6.93 (1H,

d, J = 1.2 Hz), 697 (1H, dd, J = 7.3, 1.8 Hz), 7.27 (1H, d,
J =24 Hz), 776 (1H, d, J = 6.7 Hz), 7.84 (1H, d, ] = 1.8
Hz).

LRMS (ESIY) 452 [M+H]*.

8-220

'H NMR (400 MHz, DMSO-ds) 8 1.28 (3H, t, J = 7.0 Hz),

1.40 (9H, s), 3.36 (4H, s), 3.47 (4H, s), 3.88 (2H, q, ] = 7.3
Hz), 393 (2H, t, ] = 43 Hz), 437 (2H, t, ] = 4.6 Hz), 6.9
3 (IH, d, J = 1.2 Hz), 697 (1H, dd, J = 7.9, 1.8 Hz), 7.25

(IH, d, J = 1.8 Hz), 7.76 (1H, d, T = 8.6 Hz), 7.82 (1H, d,

J = 1.8 Hz).

LRMS (ESI*) 510 [M+HJ".

8-221

'H NMR (400 MHz, DMSO-ds) & 1.28 (3H, t, J = 7.0 Hz),

2.85 (3H, ), 336 (2H, t, ] = 5.5 Hz), 3.72 (2H, s), 3.88 (2
H, q J = 7.1 Hz), 394 (2H, t, J = 4.6 Hz), 408 (2H, s), 4.
37 @H, t, ] = 43 Hz), 693 (IH, d, J = 1.8 Hz), 6.98 (1H,
dd, J = 79, 1.8 Hz), 729 (1H, d, J = 1.8 Hz), 7.76 (1H, d,
J =79 Hz), 7.86 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 438 [M+HJ".

8-222

'H NMR (400 MHz, DMSO-ds) & 1.47-1.66 (6H, m), 3.46 (3H,
s), 3.58 (4H, t, J = 5.2 Hz), 3.80 (2H, t, J = 4.3 Hz), 4.30 (
2H, t, J = 43 Hz), 6.73 (I1H, d, J = 1.2 Hz), 6.82 (1H, dd,
J =79, 2.4 Hz), 7.06 (1H, s), 7.85 (1H, d, J = 7.9 Hz).
LRMS (ESI*) 400 [M+H]+.




[0785]
[Table 161]

- 377 -

Example No. | Chemical Structural Spectrum Data
Formula
o 'H NMR (400 MHz, DMSO-d¢) § 1.97-2.12 (4H, m), 3.46 (3H,
E>CN _ R |9372 GH G T = 55 Ho, 381 QR LT = 43 Ho, 431 (
8-223 4 /S N N\N,N* 2H, t, J = 4.0 Hz), 6.75 (1H, d, ] = 1.8 Hz), 6.82 (1H, dd,
o/ J =79, 24 Hz), 7.19 (1H, s), 7.86 (1H, d, J = 7.3 Hz).
LRMS (ESI*) 436 [M+H]".
o 'H NMR (400 MHz, DMSO-de) § 1.36-1.59 (6H, m), 1.70 (4H,
CN _ JZ) s), 3.46 (3H, s), 3.59 (4H, s), 3.80 (2H, t, ] = 4.0 Hz), 4.30
8-224 /3 « N\ N—| (2H, t, T = 4.3 Hz), 6.73 (IH, d, J = 1.8 Hz), 6.83 (IH, dd,
Oi)N " J =76, 2.1 Hz), 7.08 (1H, s), 7.86 (1H, d, ] = 7.3 Hz).
LRMS (ESI*) 428 [M+H]".
/ 'H NMR (400 MHz, DMSO-d¢) & 3.38-3.68 (11H, m), 3.93 (2H,
1 . '7_N)QO t,J = 4.6 Hz), 436 (2H, t, ] = 4.6 Hz), 6.89 (1H, d, ] = 1.
8-225 OJ\;;NKNQ 8 Hz), 6.98 (1H, dd, J = 7.9, 1.8 Hz), 7.25 (1H, d, ] = 24
5 Hz), 7.75 (1H, d, J = 8.6 Hz), 7.82 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 397 [M+H]".
'H NMR (400 MHz, DMSO-ds) 5 2.17 (3H, s), 2.22-2.38 (4H,
o N m), 3.35-3.65 (7H, m), 3.93 (2H, t, J = 4.6 Hz), 436 (2H, t,
8206 N SN /N*O J =46 Hz), 6.89 (1H, d, ] = 1.2 Hz), 698 (1H, dd, ] = 7
N FNNTNF 6, 2.1 Hz), 7.22 (1H, d, J = 1.8 Hz), 775 (1H, d, ] = 7.9
o Hz), 7.79 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 410 [M+H]".
\\/ 'H NMR (400 MHz, DMSO-de) 8 1.23 (3H, s), 1.39 (6H, s), 1.7
o-° o NN 2-1.95 (3H, m), 2.17-2.33 (1H, m), 3.44-3.66 (5H, m), 3.87-4.
8-227 EN N /N)Q © | 00 (2H, m), 4.24-4.51 (3H, m), 6.86-7.01 (2H, m), 7.16-7.34
o & (1H, m), 7.76 (1H, d, T = 7.9 Hz), 7.80-7.99 (1H, m).
° LRMS (ESI*) 481 [M+H]".
\\/ 'H NMR (400 MHz, DMSO-ds) & 1.23 (3H, s), 1.39 (6H, s), 1.7
o o NN 4-195 (3H, m), 2.15-2.30 (1H, m), 3.42-3.68 (SH, m), 3.85-4.
8-228 CN N /N# O | 00 (2H, m), 4.25-4.52 (3H, m), 6.86-7.00 (2H, m), 7.17-7.35
o/J & (1H, m), 7.76 (1H, d, J = 7.9 Hz), 7.79-7.99 (1H, m).

LRMS (ESI*) 481 [M+H]*.
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[0786]

[Table 162]

Example No. | Chemical Structural Spectrum Data
Formula

'H NMR (400 MHz, DMSO-ds) & 2.12-2.18 (2H, m), 3.49 (3
/ H, s), 3.56 (2H, t, ] = 5.8 Hz), 3.94 (2H, t, ] = 4.2 Hz), 3.
i h/"N/\Qo 98-4.03 (2H, m), 437 (2H, t, J = 42 Hz), 5.66-5.73 (1H, m)
8-229 @ﬁ J/\;N , 5.81-5.88 (1H, m), 6.90 (1H, d, J = 1.8 Hz), 6.97 (1H, dd,
5 N J =73,24 Hz), 721 (1H, d, J = 1.8 Hz), 7.70 (1H, d, J =
7.3 Hz), 7.82 (1H, d, ] = 2.4 Hz).
LRMS (ESI*) 393 [M+H]".

'"H NMR (400 MHz, DMSO-d¢) & 1.27-1.42 (2H, m), 1.66-1.
81 (2H, m), 3.14-3.25 (2H, m), 3.50 (3H, s), 3.56-4.02 (5H,

2 “,"N;O m), 437 2H, t, J = 1.8 Hz), 478 (1H, d, J = 4.2 Hz), 6.89
8-230 /O')K@ /@' (1H, d, J = 1.2 Hz), 6.99 (I1H, dd, J = 7.9, 1.8 Hz), 7.22 (
He o Y 1H, d, J] = 1.8 Hz), 7.76 (1H, d, ] = 7.9 Hz), 7.79 (IH, d, J

= 1.8 Hz).

LRMS (ESIY) 411 [M+H]".
'H NMR (400 MHz, DMSO-ds) & 1.26-1.36 (2H, m), 1.39-1.
/ 55 (4H, m), 3.19-3.26 (2H, m), 3.35-3.41 (2H, m), 3.51 (3H,

i . 5'_N>§o s), 3.95 (2H, t, J = 42 Hz), 4.33-440 (3H, m), 6.92 (1H, d,

8-231 ﬁn /(;N J = 1.8 Hz), 697 (1H, dd, J = 7.9, 2.4 Hz), 7.61 (14, d, J
o o ) =24 Hz), 777 (IH, d, J = 79 Hz), 824 (1H, d, ] = 1.8 H

2), 8.36 (1H, t, J = 5.8 Hz).
LRMS (ESI*) 413 [M+H]".

[0787]
<Example 9-1>
[0788]

[Formula 164]

[0789]

4-(8-Cyclopropyl-7—(piperidine-1-carbonyl) -2, 3-dihydro—-4H-
benzo[b] [1,4]oxazin-4-yl)benzoic Acid

To a solution of methyl 4-(4-(tert-butoxycarbonyl)phenyl)-8-
cyclopropyl-3,4-dihydro-2H-benzo[b] [1,4]oxazine-7-carboxylate
(31.4 mg) in tetrahydrofuran (1.0 mL), a 1 mol/L lithium hydroxide
aqueous solution (0.23 mL) was added, followed by stirring at room

temperature for 4 hours, at 65°C for 3.5 hours, and at 70°C for 9
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hours. After adding a 1 mol/L lithium hydroxide aqueous solution
(0.23 mL) thereto, the resultant reaction solution was heated to
reflux for 10 hours. The resultant was stirred at room temperature
for 5.5 days, a 1 mol/L hydrogen chloride aqueous solution (460

UWL) was added to the reaction solution, the resultant was
concentrated under reduced pressure, and the thus obtained residue
was washed with water. The residue was dissolved in ethyl acetate,
and dried over sodium sulfate. The resultant was filtered, and the
thus obtained filtrate was concentrated under reduced pressure to
obtain a crude product containing 4-(4-(tert-
butoxycarbonyl)phenyl)-8-cyclopropyl-3, 4-dihydro-2H-

benzo[b] [1,4]oxazine-7-carboxylic acid (17.1 mg).

To a solution, in N,N-dimethylformamide (0.5 mL), of the crude
product (17.1 mg) containing 4-(4-(tert-butoxycarbonyl)phenyl)-8-
cyclopropyl-3,4-dihydro-2H-benzo[b] [1l,4]oxazine-7-carboxylic acid,
piperidine (6.4 UL) and diisopropylethylamine (22.1 UL) were
added. To the resultant reaction solution, 1-

[bis (dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]lpyridinium
3-oxide hexafluorophosphate (24.6 mg) was added, followed by
stirring at room temperature for 2.5 hours. The resultant reaction
solution was concentrated under reduced pressure, and the thus
obtained residue was purified by silica gel column chromatography
(ethyl acetate:hexane = 5:95 to 30:70) to obtain a mixture
containing tert-butyl 4-(8-cyclopropyl-7-(piperidine-1-carbonyl) -
2,3-dihydro-4H-benzo[b] [1l,4]oxazin-4-yl)benzoate (12.5 mg).

To a solution, in dichloromethane (0.5 mL), of the mixture
(12.5 mg) containing tert-butyl 4-(8-cyclopropyl-7-(piperidine-1-
carbonyl) -2, 3-dihydro-4H-benzo[b] [1,4]oxazin-4-yl)benzoate,
trifluoroacetic acid (0.25 mL) was added. After stirring at room
temperature for 2.5 hours, the resultant reaction solution was
concentrated under reduced pressure, and the thus obtained residue
was purified by silica gel column chromatography
(acetonitrile:water = 5:95 to 60:40 to 80:20) to obtain the title

compound (10.1 mg).
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lH NMR (400 MHz, DMSO-dg) &: 0.48-0.57 (1H, m), 0.73-0.76 (3H, m),
1.32-1.71 (74, m), 3.17 (2H, t, J = 5.5 Hz), 3.45-3.55 (1lH, m),
3.59-3.68 (1H, m), 3.73-3.79 (2H, m), 4.23-4.29 (2H, m), 6.50 (1H,
d, J =8.6 Hz), 6.91 (1H, 4, J = 7.9 Hz), 7.26 (2H, d, J = 9.2
Hz), 7.87 (2H, d, J = 8.6 Hz). (COOH peak missing)
LRMS (ESI*) 407 [M+H]*
[0790]
<Example 10-1>
[0791]

[Formula 165]

[0792]

(4- (4—- (2-Hydroxypropan—-2-yl)phenyl)-3,4-dihydro—-2H-
benzo[b] [1,4]oxazin-7-y1l) (piperidin-1-yl)methanone

To a solution of methyl 4-(7-(piperidine-l-carbonyl)-2,3-
dihydro-4H-benzo[b] [1,4]oxazin-4-yl)benzoate (46.2 mg) in
tetrahydrofuran (1.2 mL), methylmagnesium bromide (100 WL; 3 mol/L
diethyl ether solution) was added under ice cooling, followed by
stirring for 50 minutes. After stirring at room temperature for
13.5 hours, methylmagnesium bromide (100 uL; 3 mol/L diethyl ether
solution) was added thereto, followed by stirring at room
temperature for 23.5 hours. To the resultant reaction solution, a
saturated ammonium chloride aqueous solution (5 mL) and water (5
mL) were added, followed by extraction with ethyl acetate (10 mL x
2). The resultant organic layers were combined, dried over
anhydrous sodium sulfate, and filtered, and the resultant filtrate
was concentrated under reduced pressure. The thus obtained residue
was purified by silica gel column chromatography (ethyl
acetate:hexane = 10:90 to 80:20) to obtain the title compound
(30.8 mg) .
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lH NMR (400 MHz, DMSO-dg) & 1.40-1.51 (10H, m), 1.55-1.62 (2H, m),

3.38-3.46 (4H, m), 3.68 (2H, t, J = 4.2 Hz), 4.27 (2H, t,
Hz), 4.99 (1H, s), 6.69 (l1H, d, J = 8.5 Hz), 6.73 (1H, dd,
8.5, 1.8 Hz), 6.80 (1H, d, J = 1.2 Hz), 7.18-7.23 (2H, m),
7.51 (2H, m).
LRMS (ESI*) 381 [M+H]*.
[0793]

Compounds of the following Examples 10-2 to 10-3 were

J = 4.2
J =
7.46-

obtained

in the same manner as in Example 10-1 by using corresponding

starting materials and reactants. Their structures and spectrum

data are shown in the following table.

[0794]

[Table 163]

Example No. | Chemical Structural Spectrum Data
Formula

m), 746751 (2H, m).
LRMS (ESI) 415 [M+H[".

'H NMR (400 MHz, DMSO-ds) & 131-1.62 (12H, m), 3.06-3.18 (2H,
m), 348-361 (2H, m), 3.70 2H, t, J = 43 Hz), 434439 (2H, m), 500 (

o
N OH
10-2 O :ﬁ;j\N /©>< 1H, s), 6.60 (1H, d, ] = 86 Hz), 664 (1H, d, ] = 86 Hz), 7.18-723 (2H,
o

m), 7.83 (1H, d, J = 1.8 Hz). (OH peak missing)
LRMS (ESI*) 382 [M+H]*.

'H NMR (400MHz, CDCls) & 1.45-1.76 (12H, m),
4H, m), 391 (2H, t, J = 4.6 Hz), 434 (2H, t, J = 4.3 Hz),

o
N ‘ >N OH
10-3 L, 7.19 (1H, d, J = 1.8 Hz), 7.32-7.37 (2H, m), 7.50-7.55 (2H,
O

3.40-3.70 (

[0795]
<Example 11-1>
[0796]

[Formula 166]

[0797]
Methyl 6-(7-(Piperidine-1l-carbonyl)-2,3-dihydro—-4H-

benzo[b][1l,4]oxazin-4-yl)nicotinate
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A solution, in toluene (4.2 mL), of (3,4-dihydro-2H-

benzo[b] [1,4]oxazin-7-y1l) (piperidin-1-yl)methanone (103 mg),
methyl 6-bromonicotinate (108 mg; commercially available product),
palladium (II) acetate (4.7 mg), 2-dicyclohexylphospino-2',4',6"'-
triisopropylbiphenyl (15.0 mg) and cesium carbonate (163 mg) was
stirred at an external temperature of 105°C for 3 hours, and then
stirred under heating to reflux for 8 hours. The resultant
reaction solution was concentrated under reduced pressure, and the
thus obtained residue was purified by silica gel column
chromatography (ethyl acetate:hexane = 10:90 to 80:20 to 100:0) to
obtain the title compound (35.7 mg).
lH NMR (400 MHz, CDCls) & 1.48-1.74 (6H, m), 3.32-3.78 (4H, m),
3.91 (3H, s), 4.22 (2H, t, J = 4.5 Hz), 4.32 (2H, t, J = 4.5 Hz),
6.93 (1H, dd, J = 8.5, 1.8 Hz), 7.01 (1H, 4, J = 1.8 Hz), 7.29
(14, s), 7.40 (1H, d4, J = 8.5 Hz), 8.08 (lH, dd, J = 8.5, 2.4 Hz),
8.92 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 382 [M+H]*.
[0798]

Compounds of the following Examples 11-2 to 11-7 were obtained
in the same manner as in Example 11-1 by using corresponding
starting materials and reactants. Their structures and spectrum

data are shown in the following tables.

[0799]
[Table 164]
Example No. | Chemical Structural Spectrum Data

Formula

'H NMR (400 MHz, CDCl3) & 1.45-1.72 (6H, m), 3.34-3.75 (
0 4H, m), 3.82 (2H, t, J = 4.2 Hz), 400 GH, s), 433 (H, t,
11. Ol)k@\ /@Nrcone J =42 Hz), 6.87 (IH, dd, J = 8.5, 1.8 Hz), 7.01 (1H, d, J
N =24 Hz), 7.11 (1H, d, J = 85 Hz), 7.62 (1H, dd, J = 85,
° 2.4 Hz), 8.09 (1H, d, J = 8.5 Hz), 8.64 (1H, d, J = 3.0 Hz).
LRMS (ESI*) 382 [M=+H]J".
'H NMR (400 MHz, DMSO-ds) &: 1.36-1.69 (6H, m), 3.22-3.
o s 92 (4H, m), 3.97 H, s), 401 (2H, t, J = 4.3 Hz), 438 2H
11-3 O‘ﬂ\@\ @N .t J=43Hz), 7.17 (IH, d, J = 1.8 Hz), 770 (1H, d, J =
N\ 1.8 Hz), 7.79 (1H, dd, J = 8.9, 2.1 Hz), 8.16 (1H, d, J = 9.
o 2 Hz), 8.22 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 439 [M+H]".

CO,Me
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[0800]
[Table 165]

Example No. | Chemical Structural Spectrum Data
Formula
, 'H NMR (400 MHz, DMSO-ds) & 1.39-1.64 (6H, m), 3.17-3.58 (7H, m
1 N o ), 395 (2H, t, ] = 43 Hz), 436 (H, t, I = 46 Hz), 697-7.03 (3H, m), 7.
11-4 O)@K Q 21 (1H, d, J =18 Hz), 750 (1H, t, ] = 1.5 Hz), 7.79 (IH, d, J = 1.8 Hz
N N
S N | ) 797 (1H, s).

LRMS (ESI') 461 [M+HJ".

o 'H NMR (400 MHz, DMSO-d) 5 1.45-1.67 (6H, m), 3.38-3.56 (
o d | 4H, m), 3.87 GH, s), 437 (4H, s), 7.21 (IH, d, J = 1.8 Hz)
. O)th /[hi;; ,77.53 (1H, d, J_— 9.2 Hz), 7.63 (1H, dd, J = 9.8, 1.8 iIz),

A A 97 (1H, d, J = 1.8 Hz), 8.74 (1H, ), 9.36 (1H, d, J = 1.8
o] Hz).

LRMS (ESI) 422 [M+H]".

'H NMR (400 MHz, DMSO-d) 5 1.42-1.67 (6H, m), 3.37-3.58 (
4H, m), 3.86 (3H, s), 427 H, t, J = 4.3 Hz), 438 (2H, t,

0]
— 0
N SN A\ J =46 Hz), 724 (1H, d, J = 24 Hz), 747 (1H, d, ] = 1.2
N N
(0]

Hz), 7.56 (1H, dd, J = 9.2, 1.8 Hz), 7.66 (1H, dd, J = 9.2,

1.2 Hz), 7.95 (1H, d, J = 1.8 Hz), 9.06 (1H, s).

LRMS (ESI*) 422 [M+H]".

'H NMR (400MHz, CDCls) & 1.42-1.79 (6H, m), 3.26-3.79 (4
o o H, m), 3.94-4.04 (SH, m), 441 H, t, J = 4.3 Hz), 7.23-7.2

11-7 O)KQNK /@ﬁo/ 9 (IH, m), 7.84 (1H, t, J = 1.5 Hz), 7.94 (1H, dd, J = 8.6,

N 1.8 Hz), 8.15 (1H, dd, J = 8.6, 1.2 Hz), 8.85 (1H, d, J = 2.
° 4 Hz).
LRMS (ESI*) 383 [M+H]".

[0801]
<Example 12-1>
[0802]

[Formula 167]

[0803]

tert-Butyl 4-(6- (Piperidine-1l-carbonyl)-2,3-dihydro—-4H-
thieno[3,2-b][1l,4]oxazin-4-yl)benzoate

To a solution of ethyl 4-(4-(tert-butoxycarbonyl)phenyl)-3,4-
dihydro-2H-thieno[3,2-b] [1l,4]oxazine-6-carboxylate (60.5 mg) in

tetrahydrofuran (3.1 mL), a solution of lithium hydroxide (19.5
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mg) in water (1 mL) was added, followed by stirring at room
temperature for 2.5 hours, at 40°C for 0.5 hours, at 65°C for 3
hours and at 70°C for 9 hours. To the resultant reaction solution,
1 mol/L hydrogen chloride aqueous solution (465 UL) was added, and
the resultant was concentrated under reduced pressure to obtain a
crude product (57.7 mg) containing 4-(4- (tert-
butoxycarbonyl)phenyl) -3, 4-dihydro-2H-thieno[3,2-b] [1l,4]oxazine-6—
carboxylic acid.

To a solution, in N,N-dimethylformamide (0.8 mL), of the crude
product (57.7 mg) containing 4-(4-(tert-butoxycarbonyl)phenyl) -
3,4-dihydro-2H-thieno[3,2-b] [1,4]oxazine-6-carboxylic acid,
piperidine (16.8 MWL) and diisopropylethylamine (57.8 ML) were
added. To the resultant reaction solution, 1-

[bis (dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]lpyridinium
3-oxide hexafluorophosphate (64.6 mg) was added, followed by
stirring for 0.5 hours. The resultant reaction solution was
purified by silica gel column chromatography (methanol:water =
5:95 to 60:40 to 100:0) to obtain the title compound (41.1 mg).
H NMR (400 MHz, CDCls3) & 1.46-1.72 (15H, m), 3.65-3.71 (4H, m),
3.78 (2H, t, §J = 4.3 Hz), 4.32 (2H, t, J = 4.3 Hz), 6.88 (1lH, s),
7.30-7.35 (2H, m), 7.93-7.97 (2H, m).

LRMS (ESI*) 429 [M+H]*

[0804]

<Example 13-1>

[0805]

[Formula 168]

oar ol
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[0806]

(4= (3-((4-Methoxybenzyl)oxy)benzo[d]isoxazol-6-yl) -3, 4~
dihydro-2H-pyrido[3,2-b] [1l,4]oxazin-7-yl) (piperidin-1-yl)methanone
To a solution of methyl 2-hydroxy-4-iodobenzoate (7.75 g;

commercially available product) in 1,4-dioxane (200 mL),
hydroxylamine (50 mL) was added at room temperature. After
stirring at room temperature for 3 days, water and ethyl acetate
were added to the resultant reaction solution to separate an
organic layer and an aqueous layer. The aqueous layer was prepared
to be acidic by using concentrated hydrochloric acid. The
resultant was extracted with ethyl acetate, washed with saturated
saline, and dried over sodium sulfate. The resultant was filtered,
and the obtained filtrate was concentrated under reduced pressure
to obtain a crude product containing N, 2-dihydroxy-4-iodobenzamide
(11.8 g).

To a solution, in tetrahydrofuran (200 mL), of the crude
product (11.8 g) containing N,-2-dihydroxy-4-iodobenzamide, 1,1'-
carbonyldiimidazole (13.6 g) was added. The resultant reaction
solution was heated to reflux for 1.5 hours, and water and ethyl
acetate were added thereto to separate an organic layer and an
aqueous layer. The aqueous layer was prepared to be acidic by
using concentrated hydrochloric acid. The resultant was extracted
with ethyl acetate, washed with water and saturated saline, and
dried over magnesium sulfate. The resultant was filtered, and the
obtained filtrate was concentrated under reduced pressure to
obtain a crude product containing 6-iodobenzo[d]isoxazol-3(2H)-one
(4.08 g).

To a solution, in N,N-dimethylformamide (5.8 mL), of the crude
product (300 mg) containing 6-iodobenzo[d]isoxazol-3(2H)-one, 4-
methoxybenzylchloride (235 UL) was added. To the resultant
reaction solution, potassium carbonate (477 mg) was added at room
temperature, followed by stirring at room temperature for 17
hours. Water was added to the reaction solution, followed by

extraction with ethyl acetate. The resultant organic layers were
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combined, and dried over sodium sulfate. The resultant was
filtered, the obtained filtrate was concentrated under reduced
pressure, and the thus obtained residue was purified by silica gel
column chromatography (ethyl acetate:hexane = 0:100 to 30:70) to
obtain a mixture containing 6-iodo-3-((4-
methoxybenzyl)oxy)benzo[d]isoxazole (165 mg).

A solution, in toluene (0.8 mL), of (3,4-dihydro-2H-
pyrido[3,2-b][1l,4]loxazin-7-yl) (piperidin-1-yl)methanone (30.0 mg),
the mixture (69.4 mg) containing 6-iodo-3-( (4-
methoxybenzyl)oxy)benzo[d]isoxazole,
tris(dibenzylideneacetone)dipalladium (0) (11.0 mg), 4,5-
bis (diphenylphosphino) -9, 9-dimethylxanthene (Xantphos) (14.0 mg)
and sodium tert-butoxide (23.3 mg) was stirred at 85°C for 1 hour,
and the resultant reaction solution was then filtered, and the
obtained filtrate was concentrated under reduced pressure. The
thus obtained residue was purified by silica gel column
chromatography (ethyl acetate:hexane = 5:95 to 100:0 to ethyl
acetate:methanol = 50:50) to obtain the title compound (62.4 mg).
H NMR (400 MHz, CDCls) &: 1.50-1.75 (6H, m), 3.36-3.74 (4H, m),
3.84 (3H, s), 3.96 (2H, t, J = 4.3 Hz), 4.38 (2H, t, J = 4.3 Hz),
5.39 (2H, s), 6.92-6.98 (2H, m), 7.23 (1H, d, J = 1.8 Hz), 7.36
(lH, dd, J = 8.6, 1.8 Hz), 7.39-7.41 (lH, m), 7.43-7.49 (2H, m),
7.59 (1H, 4, J = 8.6 Hz), 7.83 (1H, d, J = 1.8 Hz).

LRMS (ESI*) 501 [M+H]*.
[0807]

<Example 14-1>

[0808]

[Formula 169]
O-NH



- 387 -
[0809]

6— (7-Piperidine-1l-carbonyl)-2,3-dihydro-4H-pyrido[3, 2-
b][1l,4]oxazin-4-yl)benzo[d]isoxazol-3(2H) -one

To a solution of (4-(3-((4-methoxybenzyl)oxy)benzo[d]isoxazol-
6-y1l)-3,4-dihydro-2H-pyrido[3,2-b] [1,4]oxazin-7-yl) (piperidin-1-
yl)methanone (60.6 mg) in dichloromethane (2.4 mnmlL),
trifluoroacetic acid (1.2 mL) was added at room temperature. After
stirring at room temperature for 5 hours, the resultant reaction
solution was concentrated under reduced pressure. The thus
obtained residue was purified by silica gel column chromatography
(methanol:water = 10:90 to 30:70 to 100:0) to obtain the title
compound (10.2 mg) .
H NMR (400 Hz, DMSO-D6) &: 1.40-1.63 (6H, m), 3.15-3.60 (4H, m),
3.95 (24, t, J = 4.2 Hz), 4.35 (2H, t, J = 3.9 Hz), 7.13 (1H, d, J
= 1.8 Hz), 7.28 (l1H, d, J

9.1 Hz), 7.39 (1H, s), 7.64 (1H, 4, J

= 8.5 Hz), 7.68 (1H, d, J 1.8 Hz). (NH peak missing)
LRMS (ESI*) 381 [M+H]*.
[0810]
Compounds of the following Examples 14-2 to 14-10 were
obtained in the same manner as in Example 14-1 by using

corresponding starting materials and reactants. Their structures

and spectrum data are shown in the following tables.
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[Table 166]
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Example | Chemical Structural Spectrum Data
No. Formula
o NH 'H NMR (400 MHz, DMSO-ds) & 1.41-1.65 (6H, m), 3.35-3.55 (4H,
N N o | m), 3.92-3.99 (2H, m), 4.31-4.38 (4H, m), 7.15 (1H, d, J = 1.8 Hz),
14-2 I _ 7.51 (1H, dd, J = 8.6, 1.8 Hz), 7.59 (1H, d, J = 1.2 Hz), 7.63 (1H,
N
o d, J = 8.6 Hz), 7.68 (1H, d, J = 2.4 Hz), 8.44 (1H, s).
LRMS (ESIY) 379 [M+H]".
'H NMR (400 MHz, CDCls) & 1.93-2.10 (4H, m), 3.64-3.86 (6H, m),
(0]
y P 434 (2H, t, J = 4.3 Hz), 4.44 (2H, s), 6.30 (1H, br s), 6.87 (1H, dd,
14-3 F7Q N/©:/<N” J =86, 24 Hz), 7.00 (1H, d, J = 2.4 Hz), 7.04 (1H, d, J = 86 H
F
o z), 7.29-7.37 (2H, m), 7.85 (1H, d, J = 8.6 Hz).
LRMS (ESI*) 414 [M+H]*.
o 'H NMR (400 MHz, DMSO-de) 6 1.39-1.67 (6H, m), 1.95-2.07 (2H, m),
. N P 287 (2H, t, J = 6.1 Hz), 3.38-3.57 (4H, m), 3.80 QH, t, J = 54 H
14-4 | NH | 2), 435 (2H, s), 7.38-7.45 (2H, m), 7.51 (1H, s), 7.63 (1H, d, J = 8.
N ) ( ) ( ) ( ) (
5 Hz), 7.84 (1H, d, J = 1.8 Hz), 8.45 (1H, s).
LRMS (ESIY) 377 [M+H]".
o 'H NMR (400 MHz, DMSO-ds) § 1.94-2.11 (6H, m), 2.87 (2H, t, J = 6.
y N ? 4 Hz), 3.51-3.67 (4H, m), 3.81 (2H, t, J = 5.4 Hz), 435 (2H, s), 7.4
14-5 F7© ‘ _ N@d”” 2 (1H, dd, J = 7.9, 1.8 Hz), 748 (1H, d, J = 2.4 Hz), 7.51 (1H, s),
F

7.64 (IH, d, J = 7.9 Hz), 7.92 (1H, d, J = 1.8 Hz), 8.46 (1H, s).
LRMS (ESI') 413 [M+H]".
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[0812]

[Table 167]

Example | Chemical Structural Spectrum Data
No. Formula

'H NMR (400 MHz, CDCL3) & 1.99-2.07 (4H, m), 3.56-3.62 (4H, m),

y i N P 1397 @QH, t, T = 4.6 Hz), 436-438 (4H, m), 7.24 (1H, d, J = 1.9 Hz
14-6 F7© )K;;LNK:&NH ), 7.53 (1H, dd, J = 8.4, 1.9 Hz), 7.61 (1H, d, J = 1.1 Hz), 7.65 (1
F o) H, d, J = 8.0 Hz), 7.77 (1H, d, ] = 1.9 Hz), 8.45 (1H, s).
LRMS (ESI*) 415 [M+H]*.

'H NMR (400 MHz, DMSO-dg) § 1.42-1.69 (6H, m), 2.01-2.12 (2H, m),

o) N=N
. ~ \N,NH 291 (2H, t, J = 6.1 Hz), 3.34-3.55 (4H, m), 3.85 QH, t, J = 58 H
14-7 Q ‘ . z), 7.59-7.71 (3H, m), 7.79-7.85 (1H, m), 8.09-8.19 (2H, m). (NH pea
k missing)

LRMS (ESI*) 390 [M+H]J*.

o o 'H NMR (400 MHz, DMSO-dg) & 1.39-1.70 (6H, m), 334-3.68 (4H, m), 404 (2

" SN | LT =42 H2), 439 QH, 1 =45 Hz), 722 (1H, d, ] = 24 H), 775 (1H. d, ]

14-8 Q mN@iN =18 Hz), 786 (1H, d, J = 24 Hz), 799 (1H, dd, J = 88, 2.1 Hz), 8.15 (1H, d, J
0 =9.1 Hz), 829 (1H, s), 12.52 (1H, ).

LRMS (ESF) 392 [M+HF".
'H NMR (400 MHz, DMSO-ds) 8 1.41-1.65 (6H, m), 333362 (4H, m), 42343

o o)
NTTON NTTN | 0 (H, m), 432438 (2H, m), 441 QH. 5), 728 (1H, d,J = 18 Hp), 787 (1H, d,
14-9 NN
o)

J =24 Hz), 828 (1H, d, J = 12 Hz), 847-851 (IH, m), 8.64 (1H, d, J = 1.2 Hz).

LRMS (ESI*) 380 [M+H]*.

o NN 'H NMR (400 MHz, DMSO-ds) § 1.43-1.66 (6H, m), 3.33-3.53 (4H,
. [ N | m), 398 (2H, t, J = 3.6 Hz), 437 (2H, t, J = 4.2 Hz), 7.17 (1H, d,

14-10 OJ\@NL /©/LH J = 1.8 Hz), 7.63-7.69 (2H, m), 7.72 (1H, d, J = 1.8 Hz), 7.99-8.05
0 ) (2H, m). (NH peak missing)

LRMS (ESI*) 392 [M+H]*.

z

[0813]
<Example 15-1>
[0814]

[Formula 170]
OH

o] N—-N |
! =g
Z N ~
o
[0815]
2—(2-Hydroxy-2-methylpropyl)-7-(7- (piperidine-1-carbonyl) -2, 3-

dihydro-4H-pyrido[3,2-b][1l,4]oxazin-4-yl)-[1,2,4]triazolo[4, 3~

alpyridin-3 (2H) —one
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To a solution of 7-iodo-[1,2,4]ltriazolo[4,3-alpyridin-3(2H) -

one (183 mg; known compound described in literature,
WO02011057757A1) in N,N-dimethylformamide (1.8 mL), potassium
carbonate (193 mg) was added. To the resultant reaction solution,
2,2-dimethyloxirane (125 UL) was added at room temperature,
followed by stirring at 120°C for 40 minutes. The resultant was
stirred at 120°C for 30 minutes under microwave irradiation. To
the resultant reaction solution, water was added, the resultant
was extracted with ethyl acetate, and the resultant organic layers
were combined and dried over sodium sulfate. The resultant was
filtered, the obtained filtrate was concentrated under reduced
pressure, and the thus obtained residue was purified by silica gel
column chromatography (ethyl acetate:hexane = 10:90 to 100:0 to
ethyl acetate:methanol = 90:10) to obtain a mixture containing 2-
(2-hydroxy-2-methylpropyl) 7-iodo-[1,2,4]triazolo[4,3-alpyridin-
3(2H) -one (34.7 mg) .

A solution, in toluene (2 mL), of (3,4-dihydro-2H-pyrido[3,2-
b][1l,4]oxazin-7-yl) (piperidin-1-yl)methanone (24.7 mg), the
mixture (34.7 mg) containing 2-(2-hydroxy-2-methylpropyl)-7-iodo—
[1,2,4]triazolo[4,3-alpyridin-3(2H) —-one,
tris(dibenzylideneacetone)dipalladium (0) (4.6 mg), 4,5-
bis (diphenylphosphino) -9, 9-dimethylxanthene (Xantphos) (5.8 mg),
and sodium tert-butoxide (19.2 mg) was stirred at 85 °C for 1.5
hours, the resultant reaction solution was filtered, and the
obtained filtrate was concentrated under reduced pressure. The
thus obtained residue was purified by silica gel column
chromatography (ethyl acetate:hexane = 30:70 to 100:0 to ethyl
acetate:methanol = 85:15) to obtain the title compound (35.9 mqg).
lH NMR (400 MHz, DMSO-dg) O: 1.14 (6H, s), 1.40-1.65 (6H, m), 3.15-
3.57 (4H, m), 3.76 (2H, s), 3.93 (2H, t, J = 4.6 Hz), 4.36 (2H, t,
J = 4.6 Hz), 4.66 (1H, s), 6.92 (1H, d, J = 1.8 Hz), 6.97 (1H, dd,
J=7.9, 1.8 Hz), 7.21 (1, 4, J = 1.8 Hz), 7.73-7.79 (2H, m).
LRMS (ESI*) 453 [M+H]*.

[0816]
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<Example 16-1>

[0817]

[Formula 171]

N

[0818]

Isomer A:

2,3-Dimethyl-5-(7-piperidine-1-carbonyl)-2,3-dihydro-4H-
pyrido[3,2-b][1l,4]oxazin-4-yl)isoindolin-1-one

Isomer B:

2,3-Dimethyl-5-(7- (piperidine-1-carbonyl) -2, 3-dihydro—-4H-
pyrido[3,2-b][1l,4]oxazin-4-yl)isoindolin-1-one

To a solution of 2-methyl-5-(7-(piperidine-1-carbonyl)-2,3-
dihydro-4H-pyrido[3,2-b] [1l,4]oxazin-4-yl)isoindolin-1-one (75.0
mg) in tetrahydrofuran (3.5 mL), methyl iodide (13.1 ML) was
added. To the resultant reaction solution, sodium
bis(trimethylsilyl)amide (229 uL; 1.0 M tetrahydrofuran solution)
was added at -78°C, followed by stirring at -78°C for 20 minutes,
and then a saturated ammonium chloride aqueous solution was added
to the resultant reaction solution. The resultant was extracted
with dichloromethane (3 mL x 3), and the resultant organic layers
were combined and dried over sodium sulfate. The resultant was
filtered, the obtained filtrate was concentrated under reduced
pressure, and the thus obtained residue was purified by silica gel
column chromatography (ethyl acetate:hexane = 50:50 to 100:0 to
ethyl acetate:methanol = 90:10) to obtain a mixture (35.6 mg) of
the title compound. The obtained mixture was purified by high-
performance liquid chromatography (IPA, flow rate: 3 mL/min) using
an optically active column (CHIRALPAK IA: Daicel Corporation) to
obtain the isomer A (10.8 mg) with a retention time of analysis
condition (flow rate: 0.3 mL/min) of 28.1 minutes and the isomer B

(11.2 mg) with a retention time of 42.9 minutes.
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Isomer A:

lH NMR (400 MHz, CDCls) &: 1.44-1.74 (9H, m), 3.12 (3H, s), 3.34-
3.74 (4H, m), 3.89-4.05 (2H, m), 4.31-4.50 (3H, m), 7.23 (1H, d, J
= 1.8 Hz), 7.40 (l1H, dd, J = 8.6, 1.8 Hz), 7.49 (1H, 4, J = 1.8
Hz), 7.81-7.86 (2H, m).

LRMS (ESI*) 407 [M+H]*.

Isomer B:

H NMR (400 MHz, CDCls) &: 1.40-1.75 (9H, m), 3.12 (3H, s), 3.34-
3.74 (4H, m), 3.89-4.04 (2H, m), 4.32-4.50 (3H, m), 7.23 (1H, 4, J
= 1.8 Hz), 7.40 (l1H, dd, J = 8.6, 1.8 Hz), 7.49 (1H, d, J = 1.8
Hz), 7.80-7.88 (2H, m).

LRMS (ESI*) 407 [M+H]*.

[0819]

<Example 17-1>

[0820]

[Formula 172]

o} N-N/
\\//\N XN -J:iif>:o
L A
o

[0821]

N-Methyl-4- (2-methyl-3-oxo0-2, 3-dihydro-[1,2,4]triazolo[4, 3~
alpyridin-7-yl)-N-propyl-3,4-dihydro-2H-pyrido[3,2-b][1l,4]oxazine—
7-carboxamide

To a solution of 4-(2-methyl-3-oxo-2,3-dihydro-
[1,2,4]triazolo[4,3-alpyridin-7-y1l)-N-propyl-3,4-dihydro—-2H-
pyrido[3,2-b][1l,4]oxazine-7-carboxamide (25.0 mg) in N,N-
dimethylformamide (0.8 mL), sodium hydride (3.0 mg) and
subsequently methyl iodide (8.5 ML) were added at room
temperature. After stirring at room temperature for 3.5 hours, a
saturated ammonium chloride aqueous solution was added to the
resultant reaction solution. The resultant reaction solution was

purified by silica gel column chromatography (methanol:water =

5:95 to 100:0, further with another column, ethyl acetate:hexane =
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30:70 to 100:0, subsequently methanol:ethyl acetate = 0:100 to

10:90) to obtain the title compound (19.8 mg).

lH NMR (400 MHz, DMSO-dg) & 0.64-0.96 (3H, m), 1.45-1.62 (2H, m),
2.93 (3H, s), 3.18-3.41 (2H, m), 3.49 (3H, s), 3.93 (2H, t, J =
4.2 Hz), 4.36 (2H, t, J = 4.5 Hz), 6.89 (l1H, d, J = 1.8 Hz), 6.99
(14, dd, J = 7.6, 2.1 Hz), 7.18-7.26 (lH, m), 7.73-7.86 (2H, m).
LRMS (ESI*) 383 [M+H]*.

[0822]

Compounds of the following Examples 17-2 to 17-3 were obtained
in the same manner as in Example 17-1 by using corresponding
starting materials and reactants. Their structures and spectrum
data are shown in the following table.

[0823]
[Table 168]

Example No. | Chemical Structural Spectrum Data
Formula

'H NMR (400 MHz, DMSO-ds) § 0.68-1.37 (SH, m), 1.42-1.

o e 60 (2H, m), 2.93 (3H, s), 3.19-3.44 (2H, m), 3.49 (3H, s), 3.
170 M'f o /@):0 93 (2H, t, J = 4.2 Hz), 436 (2H, t, J = 4.5 Hz), 6.89 (I1H,
NP d, J = 1.8 Hz), 698 (1H, dd, J = 7.9, 1.8 Hz), 7.18-7.27 (1

o/ H, m), 7.72-7.85 (2H, m).

LRMS (ESI*) 397 [M+HJ".
'H NMR (400 MHz, DMSO-ds) & 0.87-1.29 (2H, m), 1.31-1.
o NN 81 (6H, m), 2.08-2.30 (1H, m), 2.94 (3H, s), 3.15-3.43 (2H,
17-3 O/\TJJ\(;NK J@,):O m), 349 (3H, s), 3.93 2H, t, J = 4.3 Hz), 436 QH, t, J =
N 43 Hz), 6.88 (1H, d, ] = 1.2 Hz), 6.98 (1H, dd, J = 7.6, 2.
° 1 Hz), 7.17-7.26 (1H, m), 7.71-7.85 (2H, m).
LRMS (ESI*) 423 [M+HJ".

[0824]
<Example 18-1>
[0825]

[Formula 173]

0 N N/
!
_0 N N N>=o
l /s l /s
N
o



- 394 -
[0826]

(R)=7—-(7-(3-Methoxypiperidine-1l-carbonyl)-2,3-dihydro-4H-
pyrido[3,2-b][1l,4]oxazin-4-yl)—-2-methyl-[1,2,4]triazolo[4, 3~
alpyridin-3 (2H) —one

To a solution of (R)-7-(7-(3-hydroxypiperidine-l-carbonyl) -
2,3-dihydro-4H-pyrido[3,2-b][1l,4]oxazin-4-yl)—-2-methyl-
[1,2,4]triazolo[4,3-alpyridin-3(2H)-one (36.3 mg) in N,N-
dimethylformamide (1 mL), sodium hydride (3.9 mg) and subsequently
methyl iodide (6.1 ML) were added at room temperature. After
stirring at room temperature for 5.5 hours, the resultant reaction
solution was purified by silica gel column chromatography
(methanol:water = 5:95 to 100:0) to obtain the title compound
(27.0 mg) .
lH NMR (400 MHz, DMSO-dg) & 1.30-2.02 (4H, m), 3.00-3.79 (11H, m),
3.93 (2, t, J = 4.3 Hz), 4.36 (2H, t, J = 4.6 Hz), 6.89 (1H, d, J
= 1.2 Hz), 6.98 (l1H, dd, J = 7.3, 1.8 Hz), 7.18-7.24 (1H, m),
7.72-7.85 (2H, m).

LRMS (ESI*) 425 [M+H]*.
[0827]

A compound of the following Example 18-2 was obtained in the
same manner as in Example 18-1 by using corresponding starting
material and reactant. Its structure and spectrum data are shown

in the following table.

[0828]
[Table 169]
Example No. | Chemical Structural Spectrum Data

Formula

'H NMR (400 MHz, DMSO-ds) & 1.26-1.96 (4H, m), 3.06-3.
N-N

/
<'>, i ! Y=o | 45 (8H, m), 3.49 (3H. ), 3.93 (2H, t, J = 4.5 Hz), 4.36 (2H
18-2 O')k@ Q ,t,J =42 Hz), 689 (1H, d, J = 1.2 Hz), 698 (1H, dd, J
o ) =79, 1.8 Hz), 7.20-7.23 (1H, m), 7.73-7.81 (2H, m).
LRMS (ESI*) 425 [M+H]".

[0829]

<Example 19-1>
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[0830]

[Formula 174]

OH 0
SN 7 NJ(N_
/ N \ \NI
o)

<

[0831]

7-(7-(Cyclohexyl (hydroxy)methyl) -2, 3-dihydro-4H-pyrido[3, 2-
bl[1l,4]loxazin-4-yl)-2-methyl-[1,2,4]triazolo[4,3-alpyridin-3(2H) -
one

A suspension of 7-(7-(cyclohexanecarbonyl)-2,3-dihydro-4H-
pyrido[3,2-b][1l,4]oxazin-4-yl)—-2-methyl-[1,2,4]triazolo[4, 3~
alpyridin-3 (2H) -one (35.0 mg) in methanol (1 mL), sodium
borohydride (6.8 mg) was added at room temperature. After stirring
at room temperature for 1 hour, water was added to the resultant
reaction solution, followed by stirring at room temperature for 1
hour. A residue obtained by concentrating the reaction solution
under reduced pressure was purified by silica gel column
chromatography (ethyl acetate) to obtain the title compound (35.0
mg) .
lH NMR (400 MHz, CDCl;) & 0.85-1.29 (5H, m), 1.38-1.46 (1H, m),
.62-1.73 (2H, m), 1.74-1.82 (1H, m), 1.83 (1H, d, J = 3.7 Hz),
.94-2.02 (1H, m), 3.63 (3H, s), 3.86 (2H, dd, J = 4.9, 3.7 Hz),
.33 (1, dd, g = 7.3, 3.1 Hz), 4.39 (2H, dd, J = 4.9, 3.7 Hz),

o s =R

.56 (1, 4, J = 1.8 Hz), 7.04 (1H, dd, J = 7.9, 1.8 Hz), 7.16
(14, 4, J = 1.8 Hz), 7.65 (1H, 4, J = 8.6 Hz), 7.73 (1H, d, J =
1.8 Hz).
LRMS (ESI*) 396 [M+tH]*.
[0832]
Compounds of the following Examples 19-2 to 19-4 were obtained
in the same manner as in Example 19-1 by using corresponding
starting materials and reactants. Their structures and spectrum

data are shown in the following table.
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[0833]
[Table 170]

Example No. | Chemical Structural Spectrum Data
Formula

'H NMR (400 MHz, CDCl3) & 1.17-1.53 (4H, m), 1.54-1.81 (
OH o 2H, m), 1.98-2.22 (3H, m), 2.36 (1H, s), 3.61 (3H, s), 3.86 (
19.0 F m /CN:('W 2H, t, ] = 49 Hz), 432-444 (3H, m), 6.52 (1H, d, J = 1.2
F ! N N Hz), 7.01 (1H, dd, T = 7.9, 1.8 Hz), 7.15 (I1H, d, ] = 1.2 H
z), 7.60 (1H, d, J = 7.9 Hz), 7.72 (1H, d, J = 1.2 Hz).
LRMS (ESI) 432 [M+H]".
'H NMR (400 MHz, CDCl3) & 1.17-1.53 (4H, m), 1.61-1.74 (
on . 2H, m), 1.82 (1H, d, J = 3.0 Hz), 1.97-2.21 (3H, m), 3.19 (
. 3H, s), 3.94 (2H, dd, J = 5.4, 3.6 Hz), 4.32-4.40 (5H, m), 7.
19-3 me@/f“ 12 (1H, d, J = 1.8 Hz), 7.39 (1H, dd, J = 7.9, 1.8 Hz), 7.54
F ) (1H, d, J = 1.2 Hz), 7.66 (1H, d, J = 1.8 Hz), 7.83 (1H, d,
J = 8.5 Hz).
LRMS (ESI) 430 [M+H]".
'H NMR (400 MHz, CDCl3) & 0.80-1.32 (6H, m), 1.36-1.47 (
on . IH, m), 1.52-1.73 (2H, m), 1.73-1.83 (1H, m), 1.86-1.95 (1H,
q m), 1.96-2.06 (1H, m), 3.19 (3H, s), 3.93 (2H, dd, J = 5.5,
19-4 O)\QBILN/@:(N 3.7 Hz), 4.24-4.43 (5H, m), 7.13 (1H, d, J = 1.8 Hz), 7.38 (
o) IH, dd, T = 8.6, 1.8 Hz), 7.55 (IH, s), 7.66 (1H, d, J = 1.8

Hz), 7.82 (1H, d, J = 8.6 Hz).
LRMS (ESI*) 394 [M+H]".

[0834]
<Example 20-1>
[0835]

[Formula 175]
(0] (0]
spe¥ee,
2
N F
o

[0836]

2-Fluoro-4-(7-(piperidine-1-carbonyl) -2, 3-dihydro-4H-
pyrido[3,2-b][1l,4]oxazin-4-yl)benzoic Acid

A solution, in N,N-dimethylformamide (3 mL), of (3,4-dihydro-
2H-pyrido[3,2-b][1l,4]oxazin-7-yl) (piperidin-1-yl)methanone (100
mg), ethyl 2,4-difluorobenzoate (607 UL) and cesium carbonate (394
mg) was stirred under microwave irradiation at 80°C for 3 hours and
then at 130°C for 2.5 hours, and the resultant reaction solution

was then poured into water. After extraction with ethyl acetate,
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the resultant organic layers were combined and dried over
anhydrous sodium sulfate. The resultant was filtered, the obtained
filtrate was concentrated under reduced pressure, and the thus
obtained residue was purified by silica gel column chromatography
(ethyl acetate:hexane = 5:95 to 60:40) to obtain a crude product
(135 mg) of ethyl 2-fluoro—-4-(7-piperidine-1l-carbonyl)-2,3-
dihydro-4H-pyrido[3,2-b] [1l,4]oxazin-4-yl)benzoate. To a solution,
in tetrahydrofuran (5.3 mL), of the crude product of ethyl 2-
fluoro-4-(7-piperidine-1l-carbonyl) -2, 3-dihydro-4H-pyrido[3, 2-
bl[1l,4]loxazin-4-yl)benzoate (135 mg), a 1 mol/L lithium hydroxide
aqueous solution (1.96 mL) was added at room temperature. After
stirring at room temperature for 17.3 hours, the resultant
reaction solution was concentrated under reduced pressure. The
thus obtained residue was washed with ethyl acetate, and a 1 mol/L
hydrogen chloride aqueous solution (1.96 mL) was added thereto.
After extraction with ethyl acetate, the resultant organic layers
were combined and dried over anhydrous sodium sulfate. The
resultant was filtered, the obtained filtrate was concentrated
under reduced pressure, and the thus obtained residue was purified
by silica gel column chromatography (methanol:water = 5:95 to
100:0) . The resultant was washed with ethyl acetate to obtain the
title compound (27.9 mg).

lH NMR (400 MHz, DMSO-dg) & 1.41-1.64 (6H, m), 3.23-3.58 (4H, m),
3.97 (24, t, J = 4.3 Hz), 4.34 (2H, t, J = 4.3 Hz), 7.20 (1H, d, J
= 2.4 Hz), 7.37 (l1H, dd, J =28.9, 2.1 Hz), 7.44 (1H, dd, J = 13.4,
1.8 Hz), 7.77 (1H, 4, J = 1.8 Hz), 7.83 (lH, t, J = 8.9 Hz), 12.97
(1H, s).

LRMS (ESI*) 386 [M+H]*.

[0837]

<Example 21-1>
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[0838]

[Formula 176]

., 0
/N ~
oS

[0839]

2-Phenyl-7-(7- (piperidine-1l-carbonyl) -2, 3-dihydro-4H-
pyrido[3,2-b][1,4]oxazin-4-y1)-[1,2,4]triazolo[4,3-alpyridin-
3(2H) —one

To a solution of 7-iodo-[1,2,4]triazolo[4,3-alpyridin-3(2H) -
one (131 mg) in dichloromethane (20 mL), triethylamine (209 uL)
was added. To the resultant reaction solution, methanol (4 mL),
phenylboronic acid (91.4 mg) and copper (II) acetate (136 mg) were
added at room temperature. The resultant was stirred at room
temperature for 1.5 hours, and then heated to reflux for 13.5
hours. The resultant reaction solution was concentrated under
reduced pressure, and the thus obtained residue was purified by
silica gel column chromatography (ethyl acetate:hexane = 5:95 to
100:0) to obtain a crude product of 7-iodo-2-phenyl-
[1,2,4]triazolo[4,3-alpyridin-3(2H)-one (3.5 mg). A solution, in
1,4-dioxane (1.0 mL), of the crude product (3.5 mg) of 7-iodo-2-
phenyl-[1,2,4]triazolo[4,3-alpyridin-3(2H)-one, (3,4-dihydro-2H-
pyrido[3,2-b][1l,4]oxazin-7-y1l) (piperidin-1-yl)methanone (2.6 mg),
tris(dibenzylideneacetone)dipalladium (0) (0.5 mg), 4,5-
bis (diphenylphosphino) -9, 9-dimethylxanthene (Xantphos) (0.6 mg)
and sodium tert-butoxide (2.0 mg) was heated to reflux for 4.5
hours, and then concentrated under reduced pressure. The thus
obtained residue was purified by silica gel column chromatography
(ethyl acetate:hexane = 30:70 to 100:0), and the resultant was
washed with diethyl ether to obtain the title compound (3.1 mg).

lH NMR (400 MHz, DMSO-dg) & 1.39-1.69 (6H, m), 3.17-3.68 (4H, m),
3.97 (2H, t, J = 4.3 Hz), 4.39 (2H, t, J = 4.3 Hz), 6.99 (1H, 4, J
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=1.8 Hz), 7.08 (1H, dd, J = 7.9, 1.8 Hz), 7.24 (1H, d, J = 1.8

Hz), 7.25-7.31 (1, m), 7.51 (2H, t, J = 8.3 Hz), 7.81 (1H, d, J =
1.8 Hz), 7.86 (1H, 4, J = 7.9 Hz), 8.05 (2H, d, J = 7.9 Hz).

LRMS (ESI*) 457 [M+H]*.

[0840]

<Example 22-1>

[0841]

[Formula 177]

[0842]

7-(3,3-Difluoro-8- (piperidine-1l-carbonyl)-3,4-
dihydropyrido[3,2-b][1l,4]oxazepin-5(2H) -yl)-2-methyl-
[1,2,4]triazolo[4,3-alpyridin-3 (2H) —one

To a solution of 2,4,6-trichlorophenyl 5-acetyl-3,3-difluoro-
2,3,4,5-tetrahydropyrido[3,2-b][1,4]oxazepine-8-carboxylate (47.4
mg) in tetrahydrofuran (1 mL), triethylamine (24 uL), N,N-
dimethyl-4-aminopyridine (0.7 mg) and piperidine (13.7 UL) were
added. After stirring at 45°C for 6 hours, methanol (0.6 mL) and
an aqueous solution (0.6 mL) of potassium hydroxide (16.1 mg) were
added to the resultant reaction solution at room temperature.
After stirring at room temperature for 21.2 hours, a 1 mol/L
hydrogen chloride aqueous solution (287 UL) was added thereto. The
resultant reaction solution was concentrated under reduced
pressure, and extracted with ethyl acetate, and the resultant
organic layers were combined, washed with saturated saline and
dried over anhydrous sodium sulfate. The resultant was
concentrated under reduced pressure to obtain a crude product of
(3,3-difluoro-2,3,4,5-tetrahydropyrido[3,2-b] [1,4]oxazepin—-8-

yl) (piperidin-1-yl)methanone (40.3 mg).
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A solution, in 1,4-dioxane (1.2 mL), of the crude product
(40.3 mg) of (3,3-difluoro-2,3,4,5-tetrahydropyridol[3,2-
b][1l,4]oxazepin-8-yl) (piperidin-1-yl)methanone, 7-iodo-2-methyl-
[1,2,4]triazolo[4,3-alpyridin-3(2H)-one (38.0 mg),
tris(dibenzylideneacetone)dipalladium (0) (5.3 mg), 4,5-
bis (diphenylphosphino) -9, 9-dimethylxanthene (Xantphos) (6.7 mg)
and sodium tert-butoxide (22.1 mg) was stirred at 85°C for 2 hours.
The resultant reaction solution was concentrated under reduced
pressure, and the thus obtained residue was purified by silica gel
column chromatography (ethyl acetate:hexane = 10:90 to 100:0,
subsequently methanol:ethyl acetate = 0:100 to 10:90) to obtain
the title compound (18.8 mg).

H NMR (400 MHz, DMSO-dg) & 1.42-1.65 (6H, m), 3.26-3.63 (7H, m),
4.51-4.64 (4H, m), 6.62 (1lH, dd, J = 7.9, 1.8 Hz), 7.01 (1H, d, J
= 1.2 Hz), 7.46 (l1H, d, J = 2.4 Hz), 7.73 (1H, d, J = 6.7 Hz),
7.99 (1H, 4, J = 1.8 Hz).

LRMS (ESI*) 445 [M+H]*.

[0843]

<Example 23-1>

[0844]

[Formula 178]
0 N-N/
~ N ~
o
[0845]
Isomer A
7-(7-(2-Azabicyclo[4,1,0]lheptane-2-carbonyl)-2,3-dihydro-4H-
pyrido[3,2-b][1l,4]loxazin-4-yl)-2-methyl-[1,2,4]triazolo[4, 3~
alpyridin-3 (2H) -one
Isomer B
7-(7-(2-Azabicyclo[4,1,0]lheptane-2-carbonyl)-2,3-dihydro-4H-

pyrido[3,2-b][1l,4]oxazin-4-yl)-2-methyl-[1,2,4]triazolo[4, 3~

alpyridin-3 (2H) —one
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A racemic mixture of 7-(7-(2-azabicyclo[4,1,0]heptane-2-
carbonyl) -2, 3-dihydro-4H-pyrido[3,2-b] [1,4]oxazin-4-yl)-2-methyl-
[1,2,4]triazolo[4,3-alpyridin-3(2H)-one (77.9 mg) was purified by
high-performance liquid chromatography (ethanol:dichloromethane =
5:95, flow rate: 7.5 mL/min) using an optically active column
(CHIRALPAK IA: Daicel Corporation) to obtain the isomer A (21.0
mg) with a retention time of analysis condition (flow rate: 0.5
mL/min) of 11.8 minutes and the isomer B (17.0 mg) with a
retention time of 13.9 minutes.

Isomer A:

lH NMR (400 MHz, DMSO-dg¢) & 0.37-0.58 (1H, m), 0.62-0.93 (1H, m),
1.20-1.40 (2H, m), 1.47-1.70 (1H, m), 1.73-1.87 (2H, m), 2.37-3.07
(2H, m), 3.49 (3H, s), 3.85-4.08 (3H, m), 4.33-4.39 (2H, m), 6.89
(14, 4, J = 1.2 Hz), 6.98 (l1H, dd, J = 7.6, 2.1 Hz), 7.21-7.45
(14, m), 7.72 (1H, d, J = 8.6 Hz), 7.86-8.09 (lH, m).

LRMS (ESI*) 407 [M+H]*.

Isomer B:

lH NMR (400 MHz, DMSO-dg) & 0.28-0.59 (1H, m), 0.60-0.95 (1H, m),
1.19-1.43 (2H, m), 1.50-1.69 (1H, m), 1.73-1.89 (2H, m), 2.40-3.05
(2H, m), 3.49 (3H, s), 3.84-4.07 (3H, m), 4.31-4.42 (2H, m), 6.89
(1, d, J =1.2 Hz), 6.98 (1H, dd, J = 7.6, 2.1 Hz), 7.15-7.47
(lH, m), 7.72 (1H, d, J = 8.6 Hz), 7.86-8.12 (lH, m).

LRMS (ESI*) 407 [M+H]*.

[0846]

An isomer A and an isomer B of the following Example 23-2 were
obtained in the same manner as in Example 23-1 by using
corresponding starting materials and reactants. Their structures

and spectrum data are shown in the following table.
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[0847]

[Table 171]

Example No. | Chemical Structural Spectrum Data
Formula

'H NMR (400 MHz, DMSO-de) & 1.11-1.40 (3H, m), 1.42-1.
° N-N 78 (3H, m), 1.80-1.95 (1H, m), 2.58-3.30 (2H, m), 3.49 (3H,

23-2 FA@H&@ ,['j,ko s), 3.55-4.58 (6H, m), 6.89 (1H, d, J = 1.8 Hz), 6.99 (1H, d

Isomer A NNTNF d, J =76, 2.1 Hz), 7.18 (1H, d, J = 2.4 Hz), 7.73-7.79 (2H,

° m).

LRMS (ESI) 427 [M+H]".

'H NMR (400 MHz, DMSO-de) & 1.10-1.42 (3H, m), 1.43-1.
o N-N 78 (3H, m), 1.80-1.94 (1H, m), 2.62-3.36 (2H, m), 3.49 (3H,

23-2 F)@)KQ,\ ﬂ)% s), 3.55-4.47 (6H, m), 6.89 (IH, d, J = 1.2 Hz), 6.99 (1H, d

Isomer B O/\)N Z d, J =76, 2.1 Hz), 7.18 (1H, d, J = 2.4 Hz), 7.73-7.79 (2H,

m).

LRMS (ESI*) 427 [M+H]*.

[0848]
<Example 24-1>
[0849]

[Formula 179]

[0850]

(4- (5-Methyl-[1,2,4]triazolo[l,5-alpyrimidin-7-y1)-3,4-
dihydro-2H-benzo[b] [1,4]oxazin-7-y1l) (piperidin-1-yl)methanone

A solution, in ethanol (2 mL), of (3,4-dihydro-2H-
benzo[b] [1,4]oxazin-7-yl) (piperidin-1-yl)methanone (50.0 mg) and
7-chloro-5-methyl-[1,2,4]ltriazolo[l,5-a]pyrimidine (50.0 mg) was
stirred at room temperature for 24 hours. The resultant reaction
mixture was concentrated under reduced pressure, and the thus
obtained residue was purified by silica gel column chromatography

(ethyl acetate:methanol = 9:1) to obtain the title compound (74.0

mg) .
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lH NMR (400 MHz, CDCls3) O 1.48-1.76 (6H, m), 2.59 (3H, s), 3.29-
3.83 (4H, m), 4.29 (2H, t, J = 4.2Hz), 4.36 (2H, t, J = 4.2Hz),
6.64 (1H, s), 6.97 (l1H, dd, J = 8.5, 1.8 Hz), 7.06 (1H, 4, J = 1.8
Hz), 7.16 (l1H, d, J = 8.5Hz), 8.41 (1lH, s).
LRMS (ESI*) 379 [M+H]*.
[0851]

Compounds of the following Examples 24-2 to 24-3 were obtained
in the same manner as in Example 24-1 by using corresponding
starting materials and reactants. Their structures and spectrum

data are shown in the following table.

[0852]
[Table 172]
Example No. | Chemical Structural Spectrum Data

Formula

'H NMR (400 MHz, CDCl3) § 1.90-2.17 (4H, m), 2.60 (3H,

0 7~
N N\N)\N s), 3.51-3.99 (4H, m), 4.28-4.39 (4H, m), 6.65 (1H, s), 6.98 (
24-2 7© ! 1H, dd, J = 8.5, 1.8 Hz), 7.08 (IH, d, J = 1.8 Hz), 7.17 (1
- N 7) ( 2) (
o/ H, d, J = 8.5Hz), 8.42 (IH, s).
LRMS (ESI*) 415 [M+H]".
'H NMR (400 MHz, CDCl3) § 1.89-2.16 (4H, m), 2.61 (3H,
0 J\ s), 3.54-3.96 (4H, m), 423 (2H, t, J = 4.3 Hz), 432 2H, t,
N N“ "N = =
24-3 F7© 1) J = 43 Hz), 6.96 (1H, dd, J = 8.6, 2.4 Hz), 6.99 (IH, d, J
F N = 6.1 Hz), 7.02 (1H, d, J = 2.4 Hz), 745 (1H, d, J = 8.6
o Hz), 827 (IH, d, J = 6.1 Hz).

LRMS (ESI*) 375 [M+HJ".

[0853]
<Example 25-1>
[0854]

[Formula 180]
0 0
F =
F N
o/
[0855]
5-(7-(4,4-Difluoropiperidine-l-carbonyl) -2, 3-dihydro—-4H-

pyrido[3,2-b]Joxazin-4-yl)-2- (hydroxymethyl)isoindolin—-1-one

To a solution of 5-(7-(4,4-difluoropiperidine-1-carbonyl)-2,3-

dihydro-4H-pyrido[3,2-b]loxazin-4-yl)isoindolin-1-one (141 mg) in
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tetrahydrofuran (2.0 mL), formaldehyde (37% aqueous solution, 30

UL) and potassium hydroxide (48% aqueous solution, 10 UL) were
added at room temperature, followed by stirring for 1 hour. The
resultant reaction mixture was poured into ice water, followed by
extraction with ethyl acetate. The thus extracted organic layers
were combined, washed with saturated saline, and dried over
anhydrous sodium sulfate. The resultant reaction mixture was
concentrated under reduced pressure, and the thus obtained residue
was purified by silica gel column chromatography (ethyl
acetate:methanol = 10:1) to obtain the title compound (117 mg).

lH NMR (400 MHz, CDCl;) & 1.98-2.04 (4H, m), 3.05 (1H, t, J = 6.9
Hz), 3.72-3.77 (4H, m), 3.97 (2H, t, J = 4.6 Hz), 4.39 (2H, t, J =
4.6 Hz), 4.59 (2H, s), 5.14 (2H, 4, J = 6.5 Hz), 7.24 (lH, d, J =
1.9 Hz), 7.44 (1H, dd4, J = 8.4, 1.9 Hz), 7.56 (l1H, 4, J = 1.1 Hz),
7.85 (1, 4, J = 1.9 Hz), 7.88 (l1H, d, J = 8.4 Hz).

LRMS (ESI*) 445 [M+H]*.

[0856]

<Example 26-1>

[0857]

[Formula 181]

P>
0 N-N
/N =
[0858]

2-Cyclopropyl-7-(6- (piperidine-1l-carbonyl) -3, 4-dihydro-1, 8-
naphthylidin-1(2H)-y1l)-[1,2,4]triazolo[4,3-alpyridin-3 (2H) -one

To a suspension of 7-(6-(piperidine-1-carbonyl)-3,4-dihydro-
1,8-naphthylidin—-1(2H)-y1l)-[1,2,4]triazolo[4,3-alpyridin-3 (2H) -one
(41.0 mg) in toluene (540 ML), cyclopropylboronic acid (27.8 mg),
copper acetate (39.2 mg), pyridine (72 uL) and triethylamine (72
ULL) were added, and the resultant was stirred under microwave

irradiation at 140°C for 1 hour. The resultant reaction mixture

was concentrated under reduced pressure, and the thus obtained
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residue was purified by silica gel column chromatography (ethyl
acetate:hexane = 40:60 to ethyl acetate:methanol = 80:20) to
obtain the title compound (10.1 mg).
lH NMR (400 MHz, DMSO-dg) & 0.91-1.06 (4H, m), 1.44-1.69 (6H, m),
1.94-2.05 (2H, m), 2.82 (2H, t, J = 6.4 Hz), 3.35-3.58 (5H, m),
3.78 (2, t, J = 5.8 Hz), 6.76 (lH, dd, J = 7.3, 1.8 Hz), 6.85-
6.88 (1H, m), 7.47-7.51 (1H, m), 7.67 (1H, d, J = 7.9 Hz), 7.98
(1, d, J = 2.4 Hz).
LRMS (ESI+) 419 [M+H]*.
[0859]

A compound of the following Example 26-2 was obtained in the
same manner as in Example 26-1 by using corresponding starting
material and reactant. Its structure and spectrum data are shown

in the following table.

[0860]
[Table 173]
Example No. | Chemical Structural Spectrum Data

Formula

'H NMR (400 MHz, DMSO-ds) 8 0.90-1.07 (4H, m), 141-1.65 (6H, m
o o) _ —
O‘ ~ Q //<N<] ), 324358 (SH, m), 391 (2H, t, J = 43 Hz), 435 (2H, t, ] = 43 Hz), 6.
26-2 N ASsAs 86 (1H, d, J = 12 Hz), 696 (1H, dd, T = 73, 1.8 Hz), 720 (1H, d, ] =
o 1.8 Hz), 7.73 (1H, d, ] = 86 Hz), 7.77 (1H, d, J = 1.8 Hz).
LRMS (ESI*) 421 [M+H]".

[0861]
<Example 27-1>
[0862]
[Formula 182]

0 N-N ::
| )to
N
0

F
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[0863]

2—(4-Fluorobenzyl)-7-(7-piperidine-1l-carbonyl)-2,3-dihydro-4H-
pyrido[3,2-b][1l,4]oxazin-4-y1)-[1,2,4]triazolo[4,3-alpyridin-
3(2H) —one

To a solution of 7-(7-(piperidine-1l-carbonyl)-2,3-dihydro—-4H-
pyrido[3,2-b][1l,4]oxazin-4-y1)-[1,2,4]triazolo[4,3-alpyridin-
3(2H) -one (41.8 mg) in N,N-dimethylformamide (500 uL), 1-
(bromomethyl) -4-fluorobenzene (22.9 mg) was added at room
temperature, and sodium hydride (4.8 mg) was further added
thereto, followed by stirring at room temperature for 22 hours.
The resultant reaction mixture was purified by silica gel column
chromatography (ethyl acetate:hexane = 10:90 to 100:0) to obtain
the title compound (29.7 mg).
lH NMR (400 MHz, DMSO-dg) O 1.43-1.64 (6H, m), 3.28-3.57 (4H, m),
3.91 (24, t, J = 4.6 Hz), 4.35 (2H, t, J = 4.3 Hz), 5.05 (2H, s),
6.88 (1, 4, J = 1.8 Hz), 7.00 (1H, dd, J = 7.9, 1.8 Hz), 7.13-
7.22 (3H, m), 7.31-7.36 (2H, m), 7.76-7.81 (2H, m).
LRMS (ESI*) 489 [M+H]*.
[0864]

Compounds of the following Examples 27-2 to 27-8 were obtained
in the same manner as in Example 27-1 by using corresponding
starting materials and reactants. Their structures and spectrum

data are shown in the following tables.
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[Table 174]
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Example No.

Chemical Structural
Formula

Spectrum Data

27-2

cl
o o) I N\
NN /N//<N —
/N\ \N'
o

'H NMR (400 MHz, DMSO-ds) & 142-1.64 (6H, m), 327-362 (4H, m
). 393 H, t, ] = 46 Hz), 436 (2H, t, ] = 43 Hz), 5.16 (2H, s), 690 (1
H, d, J=18 Hz), 703 (IH, dd, J = 7.6, 2.1 Hz), 721 (IH, d,J = 18 H
7), 728 (1H, dd, J = 52, 15 Hz), 742 (1H, s), 778 (IH, d, J = 2.4 Hz),
781 (1H, d, J = 86 Hz), 836 (1H, d, J = 43 Hy).

LRMS (ESF) 506 [M-+H[".

27-3

o O RF
NN 7 N#N}F
= N 2 \N'

o)

'H NMR (400 MHz, DMSO-ds) & 1.40-1.66 (6H, m), 3.22-3.
63 (4H, m), 3.94 (2H, t, J = 43 Hz), 437 QH, t, J = 4.3
Hz), 478 (2H, q, J = 9.0 Hz), 6.92 (1H, d, J = 1.8 Hz), 7.0
5 (IH, dd, J = 7.6, 2.1 Hz), 7.22 (1H, d, J = 1.8 Hz), 7.77-
7.82 (2H, m).

LRMS (ESI*) 463 [M+H]".

27-4

F
o o)
QJ\C&/@I\J{N
F Z SN
N
g N
o

'H NMR (400 MHz, DMSO-ds) & 195-2.10 (4H, m), 349-3.67 (4H, m
). 392 @H, t, J = 43 Hz), 436 QH, t, J = 43 Hz), 505 (H, s), 690 (1

H, d, J=12Hz), 699 (IH, dd, J = 7.3, 18 Hz), 7.13-7.20 (2H, m), 7.29
(1H, d, J = 24 Hz), 731737 2H, m), 7.80 (1H, d, J = 7.3 Hz), 785 (
H, d,J = 18 Ho).

LRMS (ESI) 525 [M-+HT".

27-5

F ) \)

'H NMR (400 MHz, DMSO-dg) & 195-2.10 (4H, m), 347-3.68 (4H, m
). 391 @H, t, T = 43 Hz), 435 2H, t, ] = 46 Hz), 508 (2H, s), 690 (1
H, d, J =18 Hz), 699 (IH, dd, J = 7.6, 2.1 Hz), 7.03-7.12 (IH, m), 7.22
731 (2H, m), 735744 (1H, m), 7.79 (IH, d, J = 7.3 Hz), 7.85 (1H, d,
J=18 Ho).

LRMS (ESF) 543 [M+HF".
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[0866]

[Table 175]

Example No. | Chemical Structural Spectrum Data
Formula

'H NMR (400 MHz, DMSO-de) & 1.93-2.12 (4H, m), 3453.69 (4H, m
ROF | ),393 QH, t J =43 Hz), 436 QH, t, J = 43 Hz), 507 QH, s), 690 (1
07.6 F 7@ ﬁ\@ Q ij HdJ= 1_.2 Hz), 700 (1H, dd, J = 7.6, 2.1 Hz), 7.11-7_.17 (1H, m), 7.30
- A A sy (IH, d, J = 18 Hz), 734745 2H, m), 7.80 (IH, d, J = 7.3 Hz), 785 (
© 1H, d,J = 1.8 Hp).
LRMS (ESI*) 543 [M+HJ".

'H NMR (400 MHz, DMSO-ds) & 1.96-2.10 (4H, m), 3.47-3.
o 70 (4H, m), 3.94 (2H, t, J = 43 Hz), 437 2H, t, J = 43
o 03/} Hz), 5.16 (2H, ), 6.92 (1H, d, J = 1.2 Hz), 7.02 (1H, dd, J
27-7 ] QJ\@N @JN(N | =76, 2.1 Hz), 728 (IH, dd, J = 4.9, 1.2 Hz), 7.30 (1H, d,
F s J = 1.8 Hz), 742 (1H, ), 7.82 (1H, d, J = 8.6 Hz), 7.86 (I
H, d, ] = 24 Hz), 837 (1H, d, J = 5.5 Hz).
LRMS (ESI*) 542 [M+H]".

'H NMR (400 MHz, DMSO-ds) 8 1.95-2.10 (4H, m), 3.45-3.

o o rr |70 @H m), 395 2H, t, J = 46 Hz), 437 (2H, . ] = 43

07.8 i QJ\(;NL /@Jﬂ, ) | Hz), 479 QH, q, T = 9.0 Hz), 693 (IH, d, J = 1.8 Hz), 7.0
F OJ N 4 (1H, dd, J = 7.6, 2.1 Hz), 7.31 (1H, d, J = 1.8 Hz), 7.81

(IH, d, J = 8.6 Hz), 7.87 (1H, d, T = 1.8 Hz).

LRMS (ESI*) 499 [M+HJ".

[0867]
<Example 28-1>
[0868]

[Formula 183]

/
(0] N-N
N [ /=0
Ol NN
/N/
HNN)
[0869]
2-Methyl-7-(7-(piperidine-1l-carbonyl) -2, 3-dihydropyrido[2, 3—
blpyrazin-4 (1H)-yl)-[1,2,4]triazolo[4,3-alpyridin-3 (2H) -one
To a mixed solution, in ethanol (70 mL) and N, N-
dimethylacetamide (70 mL), of di-tert-butyl 7-bromo-2,3-
dihydropyrido[2,3-blpyrazine-1,4-dicarboxylate (2.69 g), [1,1'-
bis (diphenylphosphino) ferrocene]palladium (II) dichloride
dichloromethane adduct (795 mg) and triethylamine (3.62 mL) were

added at room temperature, and the resultant mixture was stirred

under heating to reflux for 3 hours under carbon monoxide
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atmosphere, followed by concentrating the resultant reaction
solution under reduced pressure. The thus obtained residue was
purified by silica gel column chromatography (ethyl acetate:hexane
= 0:100 to 100:0) to obtain a mixture containing 1l-(tert-butyl) 7-
ethyl 3,4-dihydropyrido[2,3-b]pyrazine-1,7 (2H)-dicarboxylate (1.51
g) -

To a solution, in 1,4-dioxane (31 mL), of the mixture (1.51 qg)
containing 1l-(tert-butyl) 7-ethyl 3,4-dihydropyrido[2, 3-
blpyrazine-1,7 (2H) -dicarboxylate and 7-iodo-2-methyl-
[1,2,4]triazolo[4,3-alpyridin—-3(2H) -one (946 mg),
tris(dibenzylideneacetone)dipalladium (0) (143 mg), 4,5-
bis (diphenylphosphino) -9, 9-dimethylxanthene (Xantphos) (181 mg)
and sodium tert-butoxide (1.50 g) were added, followed by stirring
under heating to reflux for 1.5 hours. The resultant reaction
solution was concentrated under reduced pressure and washed with
dichloromethane, and a solid was collected by filtration. The thus
obtained solid was washed with methanol, the resultant filtrate
was concentrated under reduced pressure and washed with ethyl
acetate to obtain a mixture containing 2-(2-methyl-3-oxo-2,3-
dihydro-[1,2,4]triazolo[4,3-alpyridin-7-y1)1,2,3,4-
tetrahydropyrido[2, 3-blpyrazine-7-carboxylic acid sodium salt
(1.62 g).

To a solution, in N,N-dimethylformamide (7.2 mL), of the
mixture (469 mg) containing 2-(2-methyl-3-oxo-2,3-dihydro-
[1,2,4]triazo[4,3-alpyridin-7-y1)1,2,3,4-tetrahydropyrido[2, 3-
blpyrazine-7-carboxylic acid sodium salt, piperidine (428 uL),
diisopropylethylamine (1.22 mL) and 1-

[bis (dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-blpyridinium
3-oxide hexafluorophosphate (658 mg) were added, the resultant was
stirred at room temperature for 6 hours, and the resultant
reaction solution was poured into water. After extraction with
dichloromethane, the resultant organic layers were combined and
dried over anhydrous sodium sulfate. The resultant was

concentrated under reduced pressure, and the thus obtained residue
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was purified by silica gel column chromatography (ethyl
acetate:hexane = 10:90 to 100:0, methanol:ethyl acetate = 0:100 to
20:80) to obtain the title compound (306 mg).

lH NMR (400 MHz, DMSO-dg) & 1.41-1.71 (6H, m), 3.12-3.27 (6H, m),
3.47 (3H, s), 3.76 (2H, t, J = 4.9 Hz), 6.39 (l1H, t, J = 7.3 Hz),
6.71 (1H, 4, J = 1.2 Hz), 6.83-6.87 (2H, m), 7.40 (1H, d, J = 2.4
Hz), 7.66 (1H, d, J = 7.9 Hz).

LRMS (ESI*) 394 [M+H]*.

[0870]

A compound of the following Example 28-2 was obtained in the
same manner as in Example 28-1 by using corresponding starting
material and reactant. Its structure and spectrum data are shown
in the following table.

[0871]
[Table 176]

Example No. | Chemical Structural Spectrum Data
Formula

'H NMR (400 MHz, DMSO-ds) § 1.93-2.09 (4H, m), 3.38-3.
o 5"N>; 44 (2H, m), 3.48 (3H, s), 3.50-3.64 (4H, m), 3.77 H, t, J
8.2 7@,*@1 /@ O| = 4.6 Hz), 6.38-6.43 (1H, m), 6.73 (1H, d, J = 1.2 Hz), 6.85
g e (1H, dd, J = 7.6, 2.1 Hz), 6.90 (1H, d, J = 2.4 Hz), 7.49 (
HN 1H, d, J = 1.8 Hz), 7.67 (IH, d, J = 7.3 Hz).
LRMS (ESI*) 430 [M+H]".

[0872]
<Example 29-1>
[0873]

[Formula 184]

/
(@) N—N
|
SRS J@”ko
= N =
N
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[0874]

2-Methyl-7-(l-methyl-7- (piperidine-1l-carbonyl) -2, 3-
dihydropyrido[2, 3-blpyrazin-4 (1H)-y1l)-[1,2,4]triazolo[4, 3~
alpyridin-3 (2H) —one

To a solution of 2-methyl-7-(7-(piperidine-1-carbonyl)-2,3-
dihydropyrido[2, 3-blpyrazin-4 (1H)-y1l)-[1,2,4]triazolo[4, 3~
alpyridin-3(2H) -one (48.4 mg) in N,N-dimethylformamide (1 mL),
sodium hydride (5.9 mg) and subsequently methyl iodide (15.3 ML)
were added at room temperature. After stirring at room temperature
for 4 days, the resultant reaction solution was purified by silica
gel column chromatography (methanol:water = 10:90 to 100:0) to
obtain the title compound (10.4 mg).

H NMR (400 MHz, DMSO-dg) 6 1.42-1.65 (6H, m), 2.90 (3H, s), 3.36-
3.54 (9H, m), 3.84-3.90 (2H, m), 6.77-6.79 (1lH, m), 6.80-6.84 (2H,
m), 7.44 (14, 4, J = 1.8 Hz), 7.67 (1H, d, J = 6.7 Hz).

LRMS (ESI*) 408 [M+H]*.

[0875]

Compounds of the following Examples 29-2 to 29-5 were obtained
in the same manner as in Example 29-1 by using corresponding
starting materials and reactants. Their structures and spectrum

data are shown in the following table.
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[0876]
[Table 177]
Example No. | Chemical Structural Spectrum Data
Formula
, 'H NMR (400 MHz, DMSO-ds) & 1.43-1.65 (6H, m), 3.25 (3
o} kao H, s), 3.36-3.58 (13H, m), 3.79 (2H, t, J = 4.9 Hz), 6.72 (1
9.2 OJ\QK Q H, d, J = 1.8 Hz), 6.81 (1H, dd, J = 7.6, 2.1 Hz), 6.91 (1H,
NN d,J = 1.8 Hz), 7.40 (1H, d, J = 1.8 Hz), 7.65 (1H, d, J =
\O/\/N\) 7.9 Hz).
LRMS (ESI*) 452 [M+H]".
o N_N/ 'H NMR (400 MHz, DMSO-ds) & 1.41-1.67 (6H, m), 2.25 (3
N N Jiﬁ(&o H, s), 3.34-3.63 (7H, m), 3.85-4.02 (4H, m), 6.81 (1H, dd, J
29-3 O | AN\ | _— = 7.6, 2.1 Hz), 7.00 (1H, s), 7.74 (1H, d, J = 7.3 Hz), 7.94
O N_J (I1H, d, J = 1.2 Hz), 7.98-8.48 (1H, m).
ﬁ LRMS (ESI*) 436 [M+H]".
'H NMR (400 MHz, DMSO-ds) & 1.95-2.09 (4H, m), 2.91 (3
o h{,_N); ) H, s), 3.38-3.45 (2H, m), 3.48 (3H, s), 3.51-3.67 (4H, m), 3.
59-4 70)‘\@& Q 85-3.91 (2H, m), 6.81 (2H, dg, J = 11.6, 3.1 Hz), 6.90 (1H,
FF NN d,J =18 Hz), 752 (1H, d, ] = 1.8 Hz), 7.68 (1H, d, J =
N 6.7 Hz).
LRMS (ESIY) 444 [M+H]".
'H NMR (400 MHz, DMSO-ds) & 1.09 (3H, t, J = 7.0 Hz),
o h{,_N); ) 1.96-2.10 (4H, m), 3.35-3.47 (4H, m), 3.48 (3H, s), 3.50-3.68
29-5 70)‘\@& Q (4H, m), 3.83 (2H, t, J = 49 Hz), 6.75 (1H, d, ] = 1.2 Hz),
FF NN 6.81 (1H, dd, J = 7.3, 1.8 Hz), 6.95 (1H, d, ] = 1.8 Hz), 7
N 47 (1H, d, J = 1.8 Hz), 7.66 (1H, d, ] = 7.9 Hz).
LRMS (ESI*) 458 [M+H]".
[0877]

<Example 30-1>

[0878]

[Formula 185]
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[0879]

7-(7-(4,4-Difluoropiperidine-1-carbonyl)-1-phenyl-2, 3-
dihydropyrido[2, 3-blpyrazin-4 (1H)-yl) -2-methyl-
[1,2,4]triazolo[4,3-alpyridin-3 (2H) —one

A solution, in 1,4-dioxane (2 mL), of 7-(7-(4,4-
difluoropiperidine-1l-carbonyl)-2,3-dihydropyrido[2, 3-b]pyrazin-

4 (1H)-yl)-2-methyl-[1,2,4]triazolo[4,3-alpyridin—-3 (2H) -one (50.0
mg), bromobenzene (14.7 UL), tris(dibenzylideneacetone)dipalladium
(0) (5.3 mg), 4,5-bis(diphenylphosphino)-9, 9-dimethylxanthene
(Xantphos) (6.7 mg) and cesium carbonate (113 mg) was stirred
under heating to reflux for 7 hours, followed by concentration
under reduced pressure. The thus obtained residue was purified by
silica gel column chromatography (methanol:ethyl acetate = 0:100
to 20:80) and the resultant was washed with ethanol to obtain the
title compound (47.7 mg).

lH NMR (400 MHz, DMSO-dg) & 1.88-2.03 (4H, m), 3.43-3.63 (7H, m),
3.78-3.86 (2H, m), 3.94-4.02 (2H, m), 6.86-6.93 (3H, m), 7.23 (1lH,
t, J=7.3 Hz), 7.35 (2H, dd, J = 8.6, 1.2 Hz), 7.43-7.50 (2H, m),
7.66 (l1H, 4, J = 1.8 Hz), 7.71-7.76 (1lH, m).

LRMS (ESI*) 506 [M+H]*.

[0880]

Compounds of the following Examples 30-2 to 30-5 were obtained
in the same manner as in Example 30-1 by using corresponding
starting materials and reactants. Their structures and spectrum

data are shown in the following table.
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[0881]

[Table 178]

Example No. | Chemical Structural Spectrum Data
Formula

/
o W"N)Q 'H NMR (400 MHz, DMSO-de) & 1.93-2.07 (4H, m), 3.47-3.65 (
7@*@1 /@ © | 7H, m), 3.88-3.99 (4H, m), 6.86 (1H, dd, J = 7.6, 2.1 Hz), 6
F = =
30-2 F N 96 (1H, d, J = 1.2 Hz), 7.38-7.47 (3H, m), 7.75 (1H, d, ] =
N
/@ 8.6 Hz), 7.79-7.85 (3H, m).
NZ LRMS (ESI*) 531 [M+H]*.

o N 'H NMR (400 MHz, DMSO-ds) & 1.91-2.06 (4H, m), 3.50 (3
7@, Sy ﬂ#o H, s), 3.52-3.64 (4H, m), 3.83 (3H, s), 3.88-4.00 (4H, m), 6.
FF NN NF 87 (1H, dd, J = 7.6, 2.1 Hz), 6.95 (1H, d, J = 1.8 Hz), 7.34
N (1H, d, J = 1.8 Hz), 7.37-7.43 (2H, m), 7.74 (1H, d, J = 7.
© 9 Hz), 7.80 (1H, d, J = 1.8 Hz), 7.94-7.99 (2H, m).
- LRMS (ESIY) 564 [M+H]".
, 'H NMR (400 MHz, DMSO-ds) & 1.98-2.13 (4H, m), 3.50 (3
Q “,"N#O H, s), 3.54-3.69 (4H, m), 3.95-4.05 (4H, m), 6.81 (1H, dd, J
N =N N _ —
s04 H@ J\QKN/Q =79, 1.8 Hz), 6.96 (1H, d, ] = 1.2 Hz), 7.48 (1H, s), 7.75
F g (1H, dd, J = 7.6, 0.9 Hz), 7.96 (1H, d, J = 1.8 Hz), 8.60 (1
cl 37(N
—l H, d, J = 1.8 Hz).
LRMS (ESIY) 547 [M+H]".
'H NMR (400 MHz, DMSO-de) & 1.88-2.04 (4H, m), 3.45-3.
0 NN 62 (7H, m), 3.82-3.90 (2H, m), 3.95-4.02 (2H, m), 6.88 (1H,
/
7@, SN /@(&0 dd, J = 7.6, 2.1 Hz), 6.91-6.94 (1H, m), 6.98 (1H, d, J = 1.
30-5 FF NN 8 Hz), 7.48 (1H, dd, J = 8.6, 43 Hz), 7.71 (1H, d, J = 1.8
@N Hz), 7.74 (1H, d, J = 8.6 Hz), 7.78-7.82 (1H, m), 8.41 (1H,

N dd, J = 4.6, 1.5 Hz), 8.61 (1H, d, J = 2.4 Hz).
LRMS (ESI*) 507 [M+H]*.

30-3

[0882]
<Example 31-1>
[0883]

[Formula 186]
O O
sasNegn
7N
oS
[0884]
(N=(2-(4-(7- (Piperidine-1l-carbonyl) -2, 3-dihydro-4H-pyrido[3, 2-
bl[1l,4]oxazin-4-yl)phenyl)propan-2-yl)acetamide
To a solution, in dichloromethane (1.0 mL), of (4-(4-(2-

aminopropan—-2-yl)phenyl)-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-
7-y1l) (piperidin-1-yl)methanone (38.0 mg) and triethylamine (41.8
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UML), acetyl chloride (7.1 ML) was added at room temperature. The
resultant reaction solution was purified by silica gel column
chromatography (ethyl acetate:hexane = 30:70 to 100:0 to ethyl
acetate:methanol = 80:20), and the resultant was washed with a
mixture of diethyl ether and hexane to obtain the title compound
(18.8 mg) .
lH NMR (400 MHz, DMSO-dg) O 1.42-1.64 (12H, m), 1.82 (3H, s), 3.37-
3.51 (4H, m), 3.86 (2H, t, J = 4.3 Hz), 4.31 (2H, t, J = 4.3 Hz),

7.07 (1H, 4, J = 1.8 Hz), 7.28 (4H, s), 7.64 (lH, d, J 1.8 Hz),
8.04 (1H, s).
LRMS (ESI*) 423 [M+tH]*.
[0885]

A compound of the following Example 31-2 was obtained in the
same manner as in Example 31-1 by using corresponding starting

material and reactant. Its structure and spectrum data are shown

in the following table.

[0886]
[Table 179]
Example No. | Chemical Structural Spectrum Data

Formula

'H NMR (400 MHz, DMSO-dg) § 1.40-1.68 (12H, m), 2.64 (3H,

X 0 . @)(N‘}\S{ s), 3.35-3.54 (4H, m), 3.89 (2H, t, J = 4.3 Hz), 432 (2H, t,

31-2 O)KC%LN H J =43 Hz), 7.09 (1H, d, J = 1.8 Hz), 7.34-7.39 (2H, m), 7.
o) 45-7.51 (3H, m), 7.65 (1H, d, J = 2.4 Hz).

LRMS (ESI*) 459 [M+H]*.

[0887]
<Example 32-1>
[0888]

[Formula 187]

/
o) 0 N-N
F H 4 ko
OH ~ N | ~N | N
F e NN
(@)

[0889]
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2-Methyl-7-(7-(3- (methylamino)piperidine-1l-carbonyl) -2, 3—

dihydro-4H-pyrido[3,2-b][1,4]oxazin-4-yl)-[1,2,4]triazolo[4, 3~
alpyridin-3 (2H) —one Trifluoroacetate

To a solution of tert-butyl methyl (1-(4-(2-methyl-3-oxo-2, 3~
dihydro-[1,2,4]ltriazolo[4,3-a]lpyridin-7-yl)-3,4-dihydro-2H-
pyrido[3,2-b][1l,4]oxazine-7-carbonyl)piperidin-3-yl)carbamate (165
mg) in dichloromethane (3.2 mL), trifluorocacetic acid (1.6 mL) was
added at room temperature. After stirring at room temperature for
2.5 hours, the resultant reaction solution was concentrated under
reduced pressure. The thus obtained residue was purified by silica
gel column chromatography (ethyl acetate:hexane = 50:50 to 100:0
to ethyl acetate:methanol = 80:20) to obtain the title compound
(133 mqg) .
lH NMR (400 MHz, DMSO-dg) & 1.40-1.54 (1H, m), 1.60-1.82 (2H, m),
2.00-2.11 (1H, m), 2.52-2.62 (3H, m), 3.10-3.26 (2H, m), 3.27-3.47
(2, m), 3.49 (3H, s), 3.94 (2H, t, J = 4.3 Hz), 3.98-4.08 (1H,
m), 4.37 (24, t, J = 4.6 Hz), 6.91 (1H, 4, J = 1.2 Hz), 6.98 (1H,
dd, g = 7.6, 2.1 Hz), 7.29 (1H, 4, J =1.8 Hz), 7.76 (1lH, d, J =
8.6 Hz), 7.85 (1H, d, J = 1.8 Hz), 8.62-8.96 (2H, m).
LRMS (ESI*) 424 [M+H]*.
[0890]
<Example 33-1>
[0891]

[Formula 188]

N/
| 0 e
ey J@' ’
/N =
(0]

[0892]

7= (7-(3-(Dimethylamino)piperidine-1-carbonyl) -2, 3-dihydro-4H-
pyrido[3,2-b][1l,4]loxazin-4-yl)-2-methyl-[1,2,4]triazolo[4, 3~
alpyridin-3 (2H) -one

To a solution of 2-methyl-7-(7-(3-(methylamino)piperidine-1-
carbonyl) -2, 3-dihydro-4H-pyrido[3,2-b] [1,4]oxazin-4-y1l) -
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[1,2,4]triazolo[4,3-alpyridin—-3(2H) -one trifluorocacetate (56.1 mqg)

in tetrahydrofuran (1.3 mL), paraformaldehyde (18.2 mg) was added
at room temperature. After stirring at room temperature for 5
minutes, acetic acid (375 UL) was added thereto, followed by
stirring at 65°C for 3 hours. To the resultant reaction solution,
sodium triacetoxyborohydride (140 mg) was added at room
temperature. After stirring at 65°C for 4 hours, a saturated
sodium bicarbonate aqueous solution was added to the resultant
reaction solution, and the reaction solution was concentrated
under reduced pressure. The thus obtained residue was purified by
silica gel column chromatography (methanol:water = 5:95 to 100:0)
to obtain the title compound (41.0 mg).

H NMR (400 MHz, DMSO-dg) & 1.31-1.48 (2H, m), 1.57-1.75 (1H, m),
1.83-1.93 (1H, m), 2.00-2.30 (6H, m), 2.62-3.70 (8H, m), 3.93 (2H,
t, J = 4.3 Hz), 4.36 (2H, t, J = 4.3 Hz), 6.88 (1H, d, J = 1.2
Hz), 6.98 (l1H, dd, g = 7.3, 1.8 Hz), 7.21 (1H, 4, J = 1.8 Hz),
7.72-7.80 (2H, m).

LRMS (ESI*) 438 [M+H]*.

[0893]

<Example 34-1>

[0894]

[Formula 189]

0 J
[ ","\R
\m/N N SN N ©
(0] Pz N Pz
0

[0895]

N-Methyl-N-(1-(4-(2-methyl-3-oxo0-2, 3-dihydro-
[1,2,4]triazolo[4,3-alpyridin-7-y1l)-3,4-dihydro-2H-pyrido[3, 2-
bl[1l,4]loxazin-7-carbonyl)piperidin-3-yl)acetamide

To a solution, in dichloromethane (1.0 mL), of 2-methyl-7-(7-
(3= (metylamino)piperidine-1l-carbonyl)-2,3-dihydro-4H-pyrido[3, 2~
bl[1l,4]loxazin-4-yl)-[1,2,4]triazolo[4,3-alpyridin-3 (2H)-one

trifluoroacetate (42.1 mg) and triethylamine (41.5 MuL), acetyl
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chloride (7.8 ML) was added at room temperature. After stirring at
room temperature for 7 hours, the resultant reaction solution was
concentrated under reduced pressure. The thus obtained residue was
purified by silica gel column chromatography (methanol:water =
5:95 to 100:0) to obtain the title compound (31.8 mg).
lH NMR (400 MHz, DMSO-dg) & 1.38-1.86 (4H, m), 1.88-2.10 (3H, m),
2.29-2.53 (1H, m), 2.60-3.12 (5H, m), 3.49 (3H, s), 3.61-3.79 (lH,
m), 3.86-3.99 (2H, m), 4.13-4.47 (3H, m), 6.89 (1H, 4, J = 1.2
Hz), 6.98 (l1H, dd, § = 7.3, 1.8 Hz), 7.25 (1H, dd, J = 12.1, 1.8
Hz), 7.75 (l1H, 4, J = 7.9 Hz), 7.81 (l1H, dd, J = 7.3, 2.4 Hz).
LRMS (ESI*) 466 [M+H]*
[0896]
<Example 35-1>
[0897]

[Formula 190]

HO
;gle(:jl Jii)>§o
[0898]

(4= (2-Methyl-3-ox0-2, 3-dihydro-[1,2,4]triazolo[4,3-alpyridin-
7-y1l)-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazine-7-carbonyl)-L—
proline

To a solution of tert-butyl (4-(2-methyl-3-oxo-2,3-dihydro-
[1,2,4]triazolo[4,3-alpyridin-7-y1l)-3,4-dihydro-2H-pyrido[3, 2-
b][1l,4]oxazine-7-carbonyl)-L-proline (167 mg) in dichloromethane
(3 mL), trifluoroacetic acid (1.5 mL) was added at room
temperature. After stirring at room temperature for 24 hours, the
resultant reaction solution was concentrated under reduced
pressure. The thus obtained residue was purified by silica gel
column chromatography (methanol:water = 5:95 to 100:0), and the
resultant was washed with diethyl ether to obtain the title
compound (104 mg) .

IH NMR (400 MHz, DMSO-dg) O 1.72-2.02 (3H, m), 2.16-2.30 (lH, m),
3.44-3.69 (5H, m), 3.86-4.14 (2H, m), 4.28-4.52 (3H, m), 6.85-7.01
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(2H, m), 7.20 (0.2H, s), 7.33 (0.8H, 4, J = 1.8 Hz), 7.76 (1H, d,

J= 7.3 Hz), 7.81 (0.2H, s), 7.97 (0.8H, d, J = 1.8 Hz), 12.34-
12.97 (1H, m).
LRMS (ESI*) 425 [M+H]*.
[0899]

A compound of the following Example 35-2 was obtained in the
same manner as in Example 35-1 by using corresponding starting
material and reactant. Its structure and spectrum data are shown

in the following table.

[0900]
[Table 180]
Example No. | Chemical Structural Spectrum Data

Formula

'H NMR (400 MHz, DMSO-ds) & 1.75-2.01 (3H, m), 2.16-2.30 (
Ho—° o noN | 1H, m), 3.45-3.68 (5H, m), 3.88-3.99 (2H, m), 4.29-4.53 (3H,
352 GN)KCNK /éﬁ*o m), 6.86-7.01 (2H, m), 7.20 (0.2H, s), 7.33 (0.8H, d, J = 1.
S 8 Hz), 7.76 (1H, d, J = 6.7 Hz), 7.81 (0.2H, s), 7.97 (0.8H,
© d, J = 1.8 Hz), 12.29-13.00 (1H, m).
LRMS (ESI*) 425 [M+HJ".

[0901]
<Example 36-1>
[0902]

[Formula 191]

HN-° o NN
= N =
o

[0903]

(S)-1-(4-(2-Methyl-3-oxo0-2,3-dihydro-[1,2,4]triazolo[4, 3~
alpyridin-7-yl)-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazine-"7~-
carbonyl)pyrrolidine-2-carboxamide

To a solution, in N,N-dimethylformamide (0.5 mL), of (4-(2-
methyl-3-oxo-2, 3-dihydro-[1,2,4]triazolo[4,3-alpyridin-7-y1l)-3,4-
dihydro-2H-pyrido[3,2-b] [1l,4]oxazine-7-carbonyl)-L-proline (50.9
mg), ammonium chloride (12.8 mg) and diisopropylethylamine (102
uL), 1l-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-
blpyridinium 3-oxide hexafluorophosphate (50.2 mg) was added,

followed by stirring at room temperature for 4.5 hours. The
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resultant reaction mixture was purified by silica gel column
chromatography (methanol:water = 5:95 to 100:0) to obtain the
title compound (5.7 mg) .
lH NMR (400 MHz, DMSO-dg) & 1.69-1.95 (3H, m), 2.08-2.21 (1H, m),
3.44-3.70 (5H, m), 3.87-3.99 (2H, m), 4.23-4.41 (3H, m), 6.83-7.08
(34, m), 7.13-7.21 (0.3H, m), 7.27-7.46 (1.7H, m), 7.72-7.82
(1.3H, m), 7.98-8.04 (0.7H, m).
LRMS (ESI*) 424 [M+H]*.
[0904]

A compound of the following Example 36-2 was obtained in the
same manner as in Example 36-1 by using corresponding starting
material and reactant. Its structure and spectrum data are shown

in the following table.

[0905]
[Table 181]
Example No. | Chemical Structural Spectrum Data
Formula
'H NMR (400 MHz, DMSO-d) & 1.67-1.96 (3H, m), 2.09-2.21 (
HN- O _N/
a2 N Mo | 1H. m), 3453.69 (SH, m), 3.88-3.98 (2H, m), 4.22-4.42 (3H,
36-2 N)KQNL Q m), 6.87-7.06 (3H, m), 7.15-7.21 (0.3H, m), 7.31-7.47 (1.7H,
o ) m), 7.72-7.81 (1.3H, m), 7.97-8.04 (0.7H, m).
LRMS (ESIY) 424 [M+H]".
[0906]

<Example 37-1>
[0907]

[Formula 192]

0 N N/
|
SAS J@”ko
= = N =
I

[0908]
2-Methyl-7-(7-(1,2,3,4-tetrahydropyridine-1l-carbonyl)-2,3-
dihydro-4H-pyrido[3,2-b][1l,4]oxazin-4-yl)-[1,2,4]triazolo[4, 3~
alpyridin-3 (2H) -one
Dichloromethane (2.00 mL) and triethylamine (41.8 MWL) were
added to N- (5-hydroxypentyl)-4-(2-methyl-3-oxo0-2, 3-dihydro-
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[1,2,4]triazolo[4,3-alpyridin-7-yl) -3, 4-dihydro-2H-pyrido[3, 2-

b]l[1l,4]oxazine-7-carboxamide (41.2 mg), and the resultant was
cooled with ice. A solution of a sulfur trioxide pyridine complex
(52.5 mg) in dimethylsulfoxide (1.20 mL) was added thereto under
ice cooling, and the resultant was heated to room temperature and
then stirred for 2 hours. The resultant reaction solution was
concentrated under reduced pressure, and the thus obtained residue
was purified by silica gel column chromatography
(chloroform:methanol = 100:0 to 90:10), the thus obtained residue
was solidified by adding isopropyl ether (5 mL) and acetone (3 mL)
thereto. The thus obtained solid was collected by filtration to
obtain 4-(2-methyl-3-oxo-2,3-dihydro-[1,2,4]triazolo[4, 3~
alpyridin-7-yl) -N- (5-oxopentyl)-3,4-dihydro-2H-pyrido[3, 2-
b][1l,4]oxazine-7-carboxamide (14.9 mqg).

lH NMR (400 MHz, DMSO-dg): O 1.42-1.60 (4H, m), 2.42-2.48 (2H, m),
3.17-3.28 (2H, m), 3.51 (3H, s), 3.95 (2H, t, J = 4.8 Hz), 4.37
(24, t, J = 4.8 Hz), 6.92 (1H, d, J = 2.4 Hz), 6.97 (1H, dd, J =
7.9, 2.4 Hz), 7.60 (1H, d, J = 2.4 Hz), 7.77 (1H, 4, J = 7.9 Hz),
8.24 (14, d, J = 2.4 Hz), 8.38 (1H, t, J = 5.8 Hz), 9.67 (1lH, t, J
= 1.8 Hz).

LRMS (ESI+) : 411 [M+H]+.

To the thus obtained 4-(2-methyl-3-oxo-2,3-dihydro-
[1,2,4]triazolo[4,3-alpyridin-7-yl)-N-(5-oxopentyl)-3,4-dihydro-
2H-pyrido[3,2-b][1l,4]oxazine-7-carboxamide (20.5 mg),
dichloromethane (1.00 mL) and trifluoroacetic acid (one drop) were
added, followed by stirring under heating to reflux for 1 hour.
The resultant reaction solution was purified by silica gel column
chromatography (chloroform:methanol = 100:0 to 90:10), and the
thus obtained residue was solidified by adding isopropyl ether (5
mL) and acetone (3 mL) thereto. The thus obtained solid was
collected by filtration to obtain the title compound (7.8 mg).
1H NMR (400 MHz, DMSO-dg) & 1.77-1.86 (2H, m), 2.03-2.10 (2H, m),
3.50 (3H, s), 3.64 (2H, t, J = 5.8 Hz), 3.95 (2H, t, J = 4.2 Hz),
4.37 (2H, t, J = 4.2 Hz), 4.96-5.07 (1H, m), 6.65-6.83 (1H, m),
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6.92 (1, 4, J =1.8 Hz), 6.97 (1H, dd, J = 7.9, 1.8 Hz), 7.26

(14, 4, § = 1.8 Hz), 7.73 (1H, 4, J = 7.9 Hz), 7.86 (1H, d, J =
1.8 Hz).

LRMS (ESI*) 393 [M+H]*.

[0909]

Next, results supporting the efficacy of the compound of the
present invention are described with reference to test examples.
[0910]
<Test Example 1>

15-PGDH Enzyme Inhibition Test

A test compound and 4 nM recombinant human 15-PGDH (R&D
Systems) were added, in 50 mM Tris-HC1l (pH 8.0) containing 0.01%
TWEEN 20 (Sigma) and 0.01% bovine gamma globulin (Sigma), to a
384-well Flat Bottom Black plate (Corning, 3820), and the
resultant was allowed to stand still at room temperature for 12
minutes, and 30 uM PGE2 (Cayman Chemical) and 1 mM NAD+ (Sigma)
were added thereto to start the reaction. 60 minutes after
starting the reaction, measurement was performed using Synergy 2
(BioTeck) at an excitation wavelength of 340 nm and a fluorescence
wavelength of 440 nm. Assuming that a fluorescence signal obtained
with an assay buffer added instead of the test compound and NAD+
was 100% and that a signal obtained with NAD+ added was 0%, a
concentration corresponding to 50% inhibition plotted on a
concentration-reaction curve of the test compound was defined as
an ICsy value. Incidentally, in the following tables, an ICsy value
smaller than 10 nM was shown as +++, an ICsg value equal to or
larger than 10 nM and smaller than 100 nM was shown as ++, and an

ICsp value equal to or larger than 100 nM was shown as +.
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[0911]

[Table 182]

Test Compound (Example No.) ICs0 Value
1-7 +++
1-17 +HH+
1-18 +HH+
1-19 +Ht
1-20 +HH+
1-21 +HH+
1-22 +Ht
1-23 +HH+
1-24 +HH+
1-25 +Ht
1-26 +
1-27 +Ht
1-28 +Ht
1-29 +HH+
1-30 +Ht
1-31 +Ht
1-32 +HH+
1-33 +Ht
1-34 +HH+
1-35 +HH+
1-36 +Ht
1-37 +HH+
1-38 +HH+
1-39 ++
1-40 +HH+
1-41 +Ht
1-42 +Ht
1-43 +HH+
1-44 +Ht
1-45 +Ht
1-46 +
1-47 +Ht
1-48 +Ht
1-49 +HH+
1-50 +Ht
1-51 +
1-52 +HH+
1-53 +Ht
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[0912]

[Table 183]

Test Compound (Example No.) ICs0 Value
1-54 +Ht
1-55 +HH+
1-56 +
1-57 +Ht
1-58 +HH+
1-59 +HH+
1-60 +Ht
1-61 +HH+
1-62 +HH+
1-63 +Ht
1-64 +HH+
1-65 +Ht
1-66 +Ht
1-67 +HH+
1-68 +Ht
1-69 +Ht
1-70 +HH+
1-71 +Ht
1-72 +
1-73 +
1-74 ++
1-75 +HH+
1-76 +HH+
1-77 +Ht
1-78 +HH+
1-79 +Ht
1-80 +Ht
1-81 +HH+
1-82 +Ht
1-83 +Ht
1-84 +HH+
1-85 ++
1-86 ++
1-87 +HH+
1-88 +Ht
1-90 +
1-91 +
1-92 +Ht
1-93 +HH+
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[0913]

[Table 184]

Test Compound (Example No.) ICs0 Value
1-94 4+
1-95 4t
1-96 4t
1-97 4+
1-98 ++
1-99 4t
1-100 +++
1-101 +++
1-102 ++
1-103 +++
1-104 +++
1-105 +++
1-106 +++
1-107 +++
1-108 ++
1-109 +++
1-110 +++
1-111 +++
1-112 +++
1-113 +++
1-114 +++
1-115 +++
1-116 +++
1-117 +++
1-118 +++
1-119 +++
1-120 +++
1-121 +++
1-122 +++
1-123 +++
1-124 +++
1-125 +++
1-126 +++
1-127 +++
1-128 +++
1-129 +++
2-1 ++
2-2 +++
2-3 +++
2-4 +++
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[0914]

[Table 185]

Test Compound (Example No.) ICs0 Value
2-5 +++
2-6 +++
2-7 +++
2-8 +++
2-9 +++
2-10 +HH+
2-11 +Ht
2-12 +HH+
2-13 +HH+
2-14 +Ht
2-15 +HH+
2-16 ++
2-17 ++
2-18 +HH+
2-19 +
2-20 +
2-21 +HH+
2-22 +Ht
2-23 +HH+
3-1 +++
4-1 +++
4-2 +++
4-3 +
4-4 +++
4-5 +++
4-6 +++
4-7 +++
4-8 +++
4-9 +++
4-10 ++
4-11 +
4-12 +Ht
4-13 ++
4-14 +HH+
4-15 ++
5—1 +++
5-2 +++
5-3 +++
6-1 +++
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[0915]

[Table 186]

Test Compound (Example No.) ICs0 Value
6-2 +++
6-3 +++
6-4 +++
6-5 +++
6-6 +++
6-7 +++
6-8 +++
6-11 +
7-5 +++
8-7 +
8-14 +
8-15 +Ht
8-16 +Ht
8-17 +HH+
8-18 +Ht
8-19 +Ht
8-20 +HH+
8-21 +Ht
8-22 +
8-23 +HH+
8-24 +Ht
8-25 +HH+
8-26 +HH+
8-27 +Ht
8-28 +HH+
8-29 +Ht
8-30 +Ht
8-31 +HH+
8-32 +Ht
8-33 +Ht
8-34 +HH+
8-35 +Ht
8-36 +Ht
8-37 +HH+
8-38 +Ht
8-39 +HH+
8-40 +HH+
8-41 +Ht
8-42 +HH+
8-43 +HH+
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[0916]

[Table 187]

Test Compound (Example No.) ICs0 Value
8-44 +
845 -
8-46 -
8-417 +
848 -
8-49 -
8-50 +
8-51 +
8-52 +
8-53 +
8-54 -
8-55 +
8-56 +
8-57 -
8-58 +
8-59 +
8-60 -
8-61 +
8-62 -
8-63 -
8-64 +
8-65 -
8-66 -
8-67 +
9-1 +++
10-1 +
11-3 +
14-1 -
14-2 +
15-1 +
16-1 TIsomer A +++
16-1 Isomer B +++
17-1 +
17-2 -
17-3 +
18-1 -
18-2 -
19-1 +
20-1 -
21-1 -
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[Table 188]
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Test Compound (Example No.) ICs0 Value
22-1 ++
23-1 Isomer A +++
23-1 Isomer B +++
23-2 lsomer A +++
23-2 Isomer B +++
[0918]

[Table 189]

Test Compound (Example No.) ICs0 Value
1-130 +++
1-131 +++
1-132 +++
1-133 +++
1-134 +++
1-135 ++
1-136 ++
1-137 +
1-138 +
1-139 +++
1-140 +++
1-141 +++
1-145 +++
1-146 +++
1-147 +++
1-148 +++
1-149 +++
1-150 +++
1-151 +++
1-152 +++
1-153 +++
1-154 +++
1-155 +4+
1-157 +++
1-160 +4+
1-161 +++
1-162 +++
1-163 +4+
1-164 ++
1-165 +++
1-166 +4+
1-167 ++
1-168 ++

1-169

+++
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[0919]

[Table 190]

Test Compound (Example No.) ICs0 Value
1-171 +++
1-172 +++
1-173 +4+
1-174 +++
1-175 +4+
1-176 +4+
1-177 +++
1-178 +4+
1-180 +4+
1-181 +++
1-182 +++
1-183 ++
1-184 +++
1-185 ++
1-186 ++
1-188 +++
1-189 +4+
1-190 +++
1-191 +++
1-192 +++
1-193 +++
1-194 +++
1-195 +4+
1-196 +++
1-197 +4+
1-198 +++
1-199 ++
1-200 ++
1-201 +++
1-202 +++
1-203 +4+
1-204 +++
1-205 +++
1-207 ++
1-209 +++
1-210 +++
1-211 ++
1-212 ++
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[Table 191]
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Test Compound (Example No.)

ICs0 Value

1-213

++

1-214

++

1-215

+++

1-216

++

1-217

+++

1-218

+++

1-219

++

1-222

+++

1-223

+++

1-224

++

1-225

++

1-226

++

1-227

++

1-228

1-230

++

1-232

++

1-233

++

1-234

++

1-235

1-236

1-237

++

1-238

1-239

++

1-240

++

1-241

+++

1-242

++

1-243

++

1-244

++

1-245

++

1-246

1-247

1-248

1-249

1-251

+++

1-252

+H+

1-253

++

1-254

++

1-255

++
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[0921]

[Table 192]

Test Compound (Example No.) ICs0 Value
1-257 +++
1-258 +4+
1-259 +4+
1-260 +++
1-261 +++
1-262 +++
1-263 +
1-264 +++
1-265 +4+
1-266 ++
1-267 +4+
1-268 +++
1-269 +++
1-270 +
2-96 +Ht
2-27 +
2-28 +
2-29 +Ht
2-30 -
2-31 -
2-32 +Ht
2-33 -
2-34 -
2-35 +++
2-36 +
2-37 +
2-38 +Ht
4-16 -
4-17 +++
4-18 ++
4-19 ++
4-20 ++
4-21 +Ht
6-10 +
6-12

6-13

6-14 -
6-15 ++
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[0922]

[Table 193]

Test Compound (Example No.) ICs0 Value
6-16 ++
6-17 -
6-18 -
6-19 +Ht
6-20 +
6-21 -
6-22 +Ht
7-6 +
-7 +++
7-8 +
7-9 +++
7-10 ++
88 +
8-68 it
8-69 +Ht
8-70 +++
8-71 +t
8-72 +++
8-73 it
8-74 +
8-75 +++
8-76 it
8-717 it
8-78 +++
8-79 it
8-80 it
8-81 +Ht
8-82 +t
8-83 +Ht
8-84 +Ht
8-85 it
8-86 +Ht
8-87 +++
8-88 it
8-89 +Ht
8-90 it
8-91 +t
8-92 +Ht
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[0923]

[Table 194]

Test Compound (Example No.) ICs0 Value
8-93 +Ht
8-94 -
8-95 ++
8-96 +Ht
8-97 -
8-98 -
8-99 +Ht
8-100 +++
8-101 +t
8-102 +++
8-103 +++
8-104 ++
8-105 +++
8-106 +++
8-107 +++
8-108 ++
8-109 +++
8-110 +++
8-111 +++
8-112 ++
8-113 +++
8-114 +++
8-115 +t
8-116 +++
8-117 +t
8-118 +++
8-119 +++
8-120 +t
8-121 +++
8-122 +++
8-123 +t
8-124 +++
8-125 +++
8-126 ++
8-127 ++
8-128 +
8-129 +t
8-130 +++




- 435 -

[0924]

[Table 195]

Test Compound (Example No.) ICs0 Value
8-131 +++
8-132 +t
8-133 +++
8-134 +++
8-135 +++
8-136 +++
8-137 +++
8-138 +++
8-139 +++
8-140 +++
8-141 +++
8-142 +++
8-143 +++
8-144 +++
8-145 ++
8-146 +++
8-147 +t
8-148 +++
8-149 +t
8-150 +++
8-151 ++
8-152 ++
8-153 +
8-154 +++
8-155 +++
8-156 +++
8-157 ++
8-158 +++
8-159 +++
8-160 +++
8-161 +t
8-162 +++
8-163 +++
8-164 +t
8-165 +++
8-166 +++
8-167 +++
8-168 +++
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[0925]

[Table 196]

Test Compound (Example No.) ICs0 Value
8-169 +++
8-170 ++
8-171 +t
8-172 +
8-173 ++
8-174 ++
8-175 ++
8-176 ++
8-177

8-178

8-179 ++
8-180 ++
8-181 ++
8-182 ++
8-183 ++
8-184 +++
8-185 +++
8-186 +++
8-187 +++
8-188 +++
8-189 +++
8-190 +
8-191 +t
8-192 +++
8-193 +++
8-194 +++
8-195 +++
8-196 +++
8-197 +++
8-198 +++
8-199 +++
8-200 +++
8-201 +++
8-202 +t
8-203 +++
8-204 +t
8-205 +++
8-206 +++
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[Table 197]
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Test Compound (Example No.)

ICs0 Value

8-207

+H+

8-208

+++

8-209

+++

8-210

+H+

8-211

+++

8-212

+++

8-213

+H+

8-214

+++

8-215

+++

8-216

+H+

8-217

+++

8-218

+

8-219

8-220

8-221

8-222

+H+

8-223

++

8-224

++

8-225

++

8-226

++

8-227

8-228

8-229

+++

8-230

+H+

10-2

+++

10-3

++

114

++

11-5

11-6

++

14-3

++

14-4

+++

14-5

++

14-6

++

14-7

+++

14-8

++

14-9

++

14-10

+++

19-2

++
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[0927]

[Table 198]

Test Compound (Example No.) ICs0 Value
19-3 +Ht
19-4 +++
24-1 +
24-2 +
24-3 ++
25-1 +++
26-1 +Ht
26-2 +++
27-1 +++
27-2 +++
27-3 +H+
27-4 +++
27-5 +++
27-6 +H+
27-7 +++
27-8 +++
28-2 +++
29-1 +Ht
29-2 +Ht
29-3 +H+
29-4 +Ht
29-5 +H+
30-1 ++
30-2 ++
30-3 ++
30-4 +t
30-5 +
31-1 +
31-2 +
32-1 +
33-1 +
34-1 +
35-1 +
35-2 +
36-1 +
36-2 +
37-1 +t
[0928]

As is understood from these tables, the compound (1) of the
present invention or a pharmacologically acceptable salt thereof

is found to exhibit strong 15-PGDH inhibitory effect.



- 439 -
[0929]

<Test Example 2>
Disease Model Test
Material and Method
Animal

Nine-week old female C57BL/6J mice were purchased from Charles
River Laboratories, and were used when they were 10 weeks old. The
mice were maintained under environment controlled in temperature
(standard range: 20 to 26°C) and relative humidity (standard range:
30 to 70%) in a 12-hour light/dark cycle (lighted from 7:00 AM to
7:00 PM). The mice were allowed to free access to feed (CE-2; CLEA
Japan) and drinking water. All the animal experiments employed in
this test were performed according to the guideline of
Institutional Animal Care and Use Committee of KYORIN
Pharmaceutical Co., Ltd., WATARASE Research Center.
[0930]

DSS—induced Chronic Colitis Mouse Model

DSS [M.W. 36 to 50 kDa (591-18791, lot No. Q6182)] was
purchased from MP Biomedicals. On a DSS administration day (day
1), a DSS powder was weighed to prepare a 3% DSS solution with
autoclave sterile water. A water bottle of each cage was filled
with 100 mL of the DSS solution, which was exchanged with a
freshly prepared once every three days. The same amount of
autoclaved sterile water not containing DSS was given to a DSS
untreated group. In order to check after the recovery phase
following acute colitis, the DSS solution was exchanged with usual
drinking water on day 5, and was exchanged every 2 days (day 7,

day 9 and day 11).
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[0931]

[Table 199]

Table of Groups

Group DSS Administration Dose of Number of

Compound Animals
(mg/kg/day)

DSS Autoclaved Solvent 0 8-10

Untreated Group Sterile Water (0.5% MOQ)

DSS Treated 3% Solvent 0 8-10

Control Group DSS Solution | (0.5% MQ)

Compound 3% Compound 20 8-10

Administration Group DSS Solution Suspension

[0932]

Administration of Compound

Compound was homogenously pulverized in a test tube containing
five stainless steel beads (diameter: 3 mm) by ShakeMaster Auto
ver. 2.0 (BMS-A20TP; Biomedical Science) at 1100 rpm for 5
minutes. Next, 0.5% methylcellulose (0.5% MC) was added to the
pulverized compound for suspension using ShakeMaster at 1100 rpm
for 5 minutes, and thus, a compound suspension in an appropriate
concentration was prepared. After performing ultrasonication for 5
minutes, the resultant suspension was stored at 4°C until use. A
dose was set to 10 mL/kg. In the evening on day 5, the
administration was started, and the compound suspension or a
solvent was orally administered twice a day to each mouse.

[0933]
Measurement of Disease Activity Index (DAI) Score

A DAI score was calculated as a sum of scores of three
parameters (consistency of stool (diarrhea), bleeding (blood in
stool) and a weight loss rate) obtained from day 10 to day 12.

The scores of the respective parameters were defined as
follows:

Consistency of Stool: 0 (normal), 1 (loose stool), 2
(diarrhea), 3 (watery diarrhea)

Bleeding: 0 (no blood), 1 (bleeding on outer surface of

stool), 2 (bleeding inside stool), 3 (rectal bleeding)
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Weight Loss Rate: 0 (< 5%), 1 (5 to 10%), 2 (10 to 15%), 3 (>

15%)
(Each mouse was kept in an individual cage for 15 to 30 minutes to
collect a stool sample.)
[0934]
Calculation of Improvement Rate

An improvement rate of the DAI score of each compound
administration group was calculated in accordance with the

following expression:

Improvement rate = 100 - ((Score of compound administration
group — Score average of DSS untreated group)/ (Score average of
DSS treated control group - Score average of DSS untreated group))
x 100

Incidentally, the improvement rate of 30% to 50% was shown as
+, and that higher than 50% was shown as ++.
[0935]

Each compounds used in the test had an improvement rate of +
or ++.
[0936]

As is understood from these tables, the compound (1) of the
present invention or a pharmacologically acceptable salt thereof
exhibits excellent therapeutic or preventive effect on the disease
also when administered into a living body.

[Industrial Applicability]
[0937]

A compound of the present invention is useful, owing to its
potent 15-PGDH inhibitory effect, as an agent for treatment or
prevention of fibrosis (such as lung fibrosis (idiopathic
pulmonary fibrosis or the like), liver fibrosis, kidney fibrosis,
myocardial fibrosis, scleroderma and bone marrow fibrosis),
inflammatory diseases (such as chronic obstructive pulmonary
disease (COPD), acute lung injury, sepsis, exacerbation of asthma
and lung disease, inflammatory bowel disease (such as ulcerative

colitis and Crohn's disease), peptic ulcer (such as NSAID induced
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ulcer), autoinflammatory diseases (such as Behcet's disease),
vasculitis syndrome, acute liver injury, acute kidney injury, non-—
alcoholic fatty liver (NASH), atopic dermatitis, psoriasis,
interstitial cystitis, prostatitis syndrome (such as chronic
prostatitis/chronic pelvic pain syndrome)), cardiovascular
diseases (such as pulmonary hypertension, angina, myocardial
infarction, heart failure, ischemic heart disease, chronic kidney
disease, renal failure, cerebral apoplexy and peripheral
circulatory disturbance), wounds (such as diabetic ulcer, burn,
pressure ulcer, acute mucosal injury including Stevens-Johnson
syndrome, mucosal injury (such as mucositis or stomatitis) related
to an anticancer chemotherapy agent, mainly such as an alkylating
agent, a DNA synthesis inhibitor, a DNA gyrase inhibitor or an
antimetabolite, cellular or humoral immunotherapy or radioactive
rays, or graft-versus-host disease), autoimmune diseases (such as
multiple sclerosis or rheumatoid arthritis), graft-versus-host
disease (GVHD), hair growth, osteoporosis, ear diseases (such as
hearing loss, tinnitus, dizziness and dysequilibrium), eye
diseases (such as glaucoma and dry eye), diabetes, underactive
bladder, neutropenia, promotion of engraftment in stem cell or
bone marrow transplantation or organ transplantation,
neurodegenesis and nerve cell death (such as psycho-neurologic
disease, neuropathy, neurotoxic disease, neuropathic pain and
neurogenerative disease), muscle regeneration (such as muscular
atrophy, muscular dystrophy and muscle damage), and cervical

ripening.
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[Document Name] Claims

[Claim 1]
A compound represented by the following general formula (1),
or a pharmacologically acceptable salt thereof:

[Formula 1]

G2 _q

1
N
Q? v (1)
.Q°
Q4
wherein Q! is -C(R!)=C(R2)—-, -C(R3)=N-, -N=C(R3)- or a sulfur
atom;

Q? is C(R%*) or a nitrogen atom;

Q® is —(CHz)n= (CR°R®) ,— (CH2) p—;

Q% is a single bond, a methylene group, an oxygen atom, a
sulfur atom, a SO group, a SO, group, a methyleneoxy group, a
difluoromethylene group or a NR’ group;

Gl is a phenyl group, a 5-membered aromatic heterocyclic
group, a 6-membered aromatic heterocyclic group, a condensed
heterocyclic group having 8 to 10 ring atoms (excluding a 6,7-
dihydro-4H-thiazolo[5,4-c]lpyridine ring), a C3-Cg cycloalkyl group
or a 3— to 8-membered heterocycloalkyl group, each optionally
having one or more substituents selected from group A;

G2 is —-C(=0)-NR®R?, —-C (=0)-NR!R!l, -C(=0)-CHR!2R13, —-CH(OH) -
CHR12R13, —S—-CHR!2R13, -S(=0)-CHR!2R13 or -S0,-CHRI2R13;

R! and R? are the same or different, and a hydrogen atom, a
halogen atom, or a C;-Cy alkyl group, a C;—-Cy4 alkoxy group or a Cs—
Cg cycloalkyl group, each optionally having one or more
substituents selected from group C;

R3 is a hydrogen atom, or a C;-C¢ alkyl group, a C;—-Cg¢ alkoxy
group or a C3—Cg cycloalkyl group, each optionally having one or
more substituents selected from group C;

R* is a hydrogen atom, a halogen atom, or a C;-C¢ alkyl group,
a C1-Cg¢ alkoxy group or a C3—Cg cycloalkyl group, each optionally

having one or more substituents selected from group C;
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R®> and R® are the same or different, and a hydrogen atom, a
halogen atom, or a C;-Cg alkyl group, a C;—-Cy4 alkoxy group or a Cs—
Cg cycloalkyl group, each optionally having one or more
substituents selected from group C;

R7 is a hydrogen atom, or a C;—C¢ alkyl group, a C3—Cg
cycloalkyl group, a Ci—-Cg4 alkylcarbonyl group, a phenyl group, a 5-
membered aromatic heterocyclic group or a 6-membered aromatic
heterocyclic group, each optionally having one or more
substituents selected from group C;

R® and R° are the same or different, and a hydrogen atom, or a
C1—-Cg alkyl group or a C3-Cg cycloalkyl group, each optionally
having one or more substituents selected from group B;

when one of R® and R° is a hydrogen atom, the other is a C;-Cg
alkyl group having one or more substituents selected from a
halogen atom, a hydroxy group, a carboxyl group, a C;—Cg
alkylcarbonyl group, a C;—C¢ alkoxy group and a C;—Cs alkoxycarbonyl
group;

R0 and R!! are, together with the nitrogen atom to which they
are attached, a nitrogen-containing heterocycloalkyl group having
3 to 11 ring atoms optionally having one or more substituents
selected from group B;

R!2 and R!3 are the same or different, and a C;—-C¢ alkyl group,
a C3-Cg cycloalkyl group or a 3— to 8-membered heterocycloalkyl
group, each optionally having one or more substituents selected
from group B; or

R!2 and R!3 are, together with the carbon atom to which they
are attached, a C3-Cg cycloalkyl group optionally having one or
more substituents selected from group B;

group A consists of a halogen atom, a hydroxy group, a
carbonyl group, a nitrile group, a carboxyl group, a formyl group,
an oxo group (=0); and C;—-C¢ alkyl group, a Ci1—C¢ alkylcarbonyl
group, a Ci1—C¢ alkoxy group, a C;—-Cs alkoxycarbonyl group, a C;—Cgq
alkylsulfonyl group, a C;-Cs alkylsulfonylamino group, a Cs3—Cg
cycloalkyl group, a C3-Cg cycloalkylcarbonyl group, a C3-Cg
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cycloalkoxy group, a C3—Cg cycloalkylsulfonyl group, a C3-Cg

cycloalkylsulfonylamino group, a 3—- to 8-membered heterocycloalkyl
group containing an oxygen atom, a 3- to 8-membered
heterocycloalkylcarbonyl group, a 3—- to 8-membered
heterocycloalkylamino group and a 3—- to 8-membered
heterocycloalkylaminocarbonyl group, each optionally having one or
more substituents selected from group Al; an amino group, an
aminocarbonyl group and an aminosulfonyl group, each optionally
having one or two C;-C¢ alkyl groups optionally having, in an amino
group, one or more substituents selected from group Al; and a
phenyl group, a 5-membered aromatic heterocyclic group and a 6-
membered aromatic heterocyclic group, each optionally having one
or more substituents selected from group B;

group Al consists of a halogen atom, a hydroxy group, a
carbonyl group, a nitrile group, a carboxyl group, a formyl group,
an oxo group (=0); and a C;—-Cg alkyl group, a C;—-Cs alkylcarbonyl
group, a C;—C¢ alkoxy group, a Ci;—C¢ alkoxycarbonyl group, a Ci;—Cg
alkylsulfonyl group, a C;—-Cg¢ alkylsulfonylamino group, a C3—Cg
cycloalkyl group, a 3- to 8-membered heterocycloalkyl group, a 3-
to 8-membered heterocycloalkylcarbonyl group, a 3—- to 8-memered
heterocycloalkylamino group and a 3- to 8-memebered
heterocycloalkylaminocarbonyl group, each optionally having one or
more substituents selected from group A2; an aminocarbonyl group
and an amino group, each optionally having one or two C;-C¢ alkyl
groups optionally having one or more substituents selected from
group A2; and a phenyl group, a 5-membered aromatic heterocyclic
group and a 6-membered aromatic heterocyclic group, each
optionally having one or more substituents selected from group B;

group A2 consists of a halogen atom, a hydroxy group, a
nitrile group, a carboxyl group, a formyl group, an OxXO group
(=0), a C1—-Cg¢ alkyl group, a Ci—-C¢ alkylcarbonyl group, a C;—Cg
alkoxy group, a C;—-Cg¢ alkoxycarbonyl group, a C;—Cg

alkylsulfonylamino group, a 5-membered aromatic heterocyclic
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group, a 6-membered aromatic heterocyclic group, and a 3- to 8-
membered heterocycloalkyl group;

group B consists of a halogen atom, a hydroxy group, a nitrile
group, a carbonyl group, an oxo group (=0), a carboxyl group, a Ci—
Cs alkyl group, a C;—-C¢ alkynyl group, a halo C;-C¢ alkyl group, a
hydroxy Ci1-C4 alkyl group, a C;—C¢ alkylcarbonyl group, a Ci1—Csg
alkoxy group, a halo C;—-C¢ alkoxy group, a C;—Cs alkoxycarbonyl
group, a Ci1—C¢ alkoxy C;-Cy4 alkyl group, a C;—-Cg alkoxycarbonyl C;—Cg
alkyl group, a C3-Cg cycloalkyl group, a C3-Cg cycloalkylcarbonyl
group, a C3—Cg cycloalkoxy group, an aminocarbonyl group optionally
having one or two C;-C4 alkyl groups, a Ci1—-Cg alkylsulfonyl group,
an aminosulfonyl group optionally having one or two C;—-Cg alkyl
groups, a C;—-C¢ alkylsulfonylamino group and an amino group
optionally having one or two C;-Cy alkyl groups;

group C consists of a halogen atom, a hydroxy group, a nitrile
group, a carboxyl group, a C;—-C¢ alkylcarbonyl group, a C;—Cs alkoxy
group, a C;—-C¢ alkoxycarbonyl group, an aminocarbonyl group
optionally having one or two C;-Cg alkyl groups, an amino group
optionally having one or two C;-C¢ alkyl groups, and a 3- to 8-
membered heterocycloalkyl group; and

each of m, n, and p is 0, 1 or 2, and m + n + p is an integer

of 2 to 5.

[Claim 2]

The compound according to claim 1, or a pharmacologically
acceptable salt thereof,

wherein the compound represented by the general formula (1) is
a compound represented by a formula selected from the group
consisting of the following Al), A2) and A3):

[Formula 2]
A1) A2) A3)
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wherein Q! is -C(R!)=C(R2%)—-, —-C(R3)=N-, -N=C(R3)- or a sulfur
atom;

Q% is C(R%) or a nitrogen atom;

Q% is —(CHz)n= (CR°R®) n— (CHp) p—;

Q% is a single bond, a methylene group, an oxygen atom, a
sulfur atom, a SO group, a SO, group, a methyleneoxy group, a
difluoromethylene group or a NR’ group;

X is -C(=0)-, -CH(OH)-, -S-, —-SO- or -S0Oz—;

G! is a phenyl group, a 6-membered aromatic heterocyclic group
or a condensed heterocyclic group having 8 to 10 ring atoms
(excluding a 6, 7-dihydro-4H-thiazolo[5,4~-c]lpyridine ring), each
optionally having one or more substituents selected from group A;

R! and R? are the same or different, and a hydrogen atom, a
halogen atom, or a C;—-Cs alkyl group, a Ci—-C; alkoxy group or a Cs—
Cg cycloalkyl group, each optionally having one or more
substituents selected from group C;

R3® is a hydrogen atom, or a C;-Cs3 alkyl group or a C;—-C3 alkoxy
group, each optionally having one or more substituents selected
from group C;

R% is a hydrogen atom, a halogen atom, or a C;-Cs; alkyl group,
a C1—-C; alkoxy group or a C3—Cg cycloalkyl group, each optionally
having one or more substituents selected from group C;

R®> and R® are the same or different, and a hydrogen atom, a
halogen atom, or a C;—Cs alkyl group or a C;—-C3; alkoxy group, each
optionally having one or more substituents selected from group C;

R’ is a hydrogen atom, or a C;-Cs alkyl group optionally having
one or more substituents selected from group C;

R® and R? are the same or different, and a hydrogen atom, or a
C:1—C¢ alkyl group optionally having one or more substituents
selected from group B;

when one of R® and R° is a hydrogen atom, the other is a C;-Cg
alkyl group having one or more substituents selected from group B;

R0 and R!!' are, together with the nitrogen atom to which they

are attached, a nitrogen-containing heterocycloalkyl group having
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3 to 11 ring atoms optionally having one or more substituents
selected from group B;

the nitrogen-containing heterocycloalkyl group is monocyclic,
condensed bicyclic, or bicyclic optionally including a bridged
ring or a spiro ring;

the nitrogen-containing heterocycloalkyl group further
optionally has one to three heterocatoms selected from a nitrogen
atom, an oxygen atom and a sulfur atom;

R!2 and R!3 are, together with the carbon atom to which they
are attached, a C3-Cg cycloalkyl group optionally having one or
more substituents selected from group B;

each of m, n and p is 0, 1 or 2, and m + n + p is an integer

of 2 to 5.

[Claim 3]

The compound according to claim 2, or a pharmacologically
acceptable salt thereof,

wherein the compound represented by the general formula (1) is
a compound represented by a formula selected from the group
consisting of the following Ala), Alb), A2a), A2b), A2c), A2d),

A2e), A3a) and A3b):

[Formula 3]

A1 a) A1 b) A2a) A2b)
Rs Rs N R10 R10 N
9 9 11 11
R4 N—G' R* N,G1 R4 N—G' R* N,G‘
Qt- Q'3 QA_Q3 Qt- Q'3 Q*-q
AZC) A2d) A2e) A3a) A3b)
RN RC R )kLSZ\ G R R12 N
|
11 11 13 13
R* N’G1 N Z N- -G’ R4 4Q3 R e N,G1 RoRe N—G’
Q@ Q*-q3 Q- Q- Q’s

wherein R! and R? are the same or different, and a hydrogen
atom, a halogen atom, a C;-Cs alkyl group, a C;—-Cs; alkoxy group or a

C3—Cg cycloalkyl group;
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R3 is a hydrogen atom, a C;-C3 alkyl group or a C;—-C3 alkoxy

group;
R* is a hydrogen atom, a halogen atom, a C;-Cs; alkyl group, a
C1—-C3 alkoxy group or a C3-Cg cycloalkyl group; and

R7 is a hydrogen atom or a C;-Cs3 alkyl group.

[Claim 4]

The compound according to claim 3, or a pharmacologically
acceptable salt thereof,

wherein NRIOR!l in —-CONR!OR!! of G2 in the general formula (1) is
a group selected from the group consisting of the following Bl) to
B20) :

[Formula 4]

B1) a® B2) B3) B4) B5 B6)

)
R'* - e 7 e
R'® )q \ 16 16
R“ R.‘ th R
B7) B8) B9) B10) B1 B12)

\

R 4
~ 7~ 7~ 7~ T 7~
N b2y N N ;%E:j N Zﬁ/\u
[ R'® R % R’ R 1% R R
B13) B14) B15) B16) B1
7)
~
N : N N R N e
RII
R % R R R4 % R

B18) o B19) B20)
- R
X &£ o
Nxﬁ' R"

wherein R!%, R!® and R!® are the same or different, and a
hydrogen atom or a substituent selected from group BIl;

R4 and R!® are substituted optionally in any ring in the
formula;

Y is a methylene group, an oxygen atom, a sulfur atom or a N-

Rl7 group;



- 450 -
R!7 is a hydrogen atom or a C;-C; alkyl group optionally having

one or more substituents selected from group D;

group Bl consists of a halogen atom, a hydroxy group, a
carbonyl group, a carboxyl group, a C;—-C¢ alkyl group, a halo Ci—-Cqg
alkyl group, a Ci—-Cy alkylcarbonyl group, a C;—-C¢ alkoxy group, a
halo C;-Cg alkoxy group, a Ci—-Cg alkoxycarbonyl group, a Ci1—Cg
alkylsulfonylamino group, an aminocarbonyl group optionally having
one or two C;-C¢ alkyl groups, an amino group optionally having one
or two C;—-Cg¢ alkyl groups, and a 3- to 8-membered heterocycloalkyl
group;

group D consists of a halogen atom, a hydroxy group, a
carboxyl group, a C;—-Cg alkylcarbonyl group, a C;-Cys alkoxy group, a
C1-C¢ alkoxycarbonyl group, an aminocarbonyl group optionally
having one or two C;—-Cg¢ alkyl groups, a C;—-Cy4 alkylsulfonyl group,
an aminosulfonyl group optionally having one or two C;—-C4 alkyl
groups, a C;—-Cy alkylsulfonylamino group, an amino group optionally
having one or two C;-C¢ alkyl groups, and a 3- to 8-membered
heterocycloalkyl group; or

each of g and r is 0, 1, 2 or 3, and

—CHR12R13 of G2 is a group represented by the following Cl):

[Formula 5]

c1)

wherein R!% and R!®> are the same or different, and a hydrogen
atom or a substituent selected from group BIl;

R4 and R!® are substituted optionally in any ring in the
formula; and

r is 0, 1, 2 or 3.
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[Claim 5]

The compound according to claim 4, or a pharmacologically
acceptable salt thereof,

wherein G! in the general formula (1) is a group selected from
the group consisting of the following Gla), Glb), Glc), G1ld),
Gle), G1f), Glg), Glh), G1i), Glj), Glk), G1l1), Glm), Gln), Glo),
Glp), Glg), Glr), Gls), Glt), Glu), Glv), Glw), Glx), Gly), Glz),
Gla), G1lB), G1C), GlD), G1E), G1F), G1lG), G1H), GlI), G1lJ), GI1K),
GiL.), GivM), G1N), Glo), Glp), Gl1Q), G1R), G1S) and GI1T):



[Formula 6]
G1a) G1b) G1c) G1d) G1e)

R20 21 R2 21 21
/« N R N/)XR n-N_R
N =g N—R" N )§
~ 7/ / N ~./ N
% PN o % N N N

G1f) G1g) G1h) G1i) G1j)
R20 R20 o RzoN o R20 o R20 O
~N
LN N—R'® I n=re Y nere [ nN—r®
N \N/ N N \N
‘57" R22R23
G1k) G1l) G1m) G1n) G10)
O—R"
R20 ] R20 (0] R20 0“ ,/O R20 21 R20
- 3 NSNS NN X
X —R1® X —R1 X | N—R1® X | XN | Y
W O W X ' X~
o) é?\\o (o] él\\o
G1p) G1q)
R20 Q RZO e [R18
\\ N/R19 \\ N/R19 N»
l AN l = N/) xR20
G1u) G1v) G1lw) G1x) G1y) G1z)
R20 R20 R20 R21 R20 R21 R® R R® R?
24 | N
\/@35 YG \{@VR N | i(@“ Vfﬁ
R18 N N
G1A) . G1B) G1C) G1D) G1E)
R
20 20
. R N R R20 N R20
\\ S R 1((:[ ﬁ
R2 R21 N 21 N g21
G1F) G1G) G1H) G1l)
(o] fo) (o] (o]
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wherein R!® is a hydrogen atom or a C;-Cs; alkyl group;

R!? is a hydrogen atom, a 3- to 8-membered heterocycloalkyl
group containing an oxygen atom, or a C3-Cg cycloalkyl group, a
hydroxyl C;—-Cs alkyl group, a phenyl group, a phenyl C;-C; alkyl
group, a 6-membered aromatic heterocyclic group, a 6-membered
aromatic heterocyclic C;-C3 alkyl group, a C;—-Cs alkyl group, a halo
C1—-C3 alkyl group or a C;—Cs alkoxy C;—-Cs alkyl group, each
optionally having one or more substituents selected from group C;

R20 is a hydrogen atom, a halogen atom, a hydroxy group, a
nitrile group, a carboxyl group, a formyl group; or Ci;—-Cg alkyl
group, a C1—C¢ alkylcarbonyl group, a C;—-Cy alkoxy group, a Ci1—Cs
alkoxycarbonyl group, a Ci-C¢ alkylsulfonylamino group, a C;—Csg
alkylsulfonyl group, a C3—-Cg cycloalkyl group, a 3- to 8-membered
heterocycloalkylcarbonyl group, a 3—- to 8-membered
heterocycloalkylamino group or a 3- to 8-membered
heterocycloalkylaminocarbonyl group, each optionally having one or
more substituents selected from group A3; an aminocarbonyl group
optionally having one or two C;—-Cy4 alkyl groups optionally having
one or more substituents selected from group Bl; or a 5-membered
aromatic heterocyclic group or a 6-membered aromatic heterocyclic
group, each optionally having one or more substituents selected
from group BIl;

R2! is a hydrogen atom, a halogen atom, a hydroxy group, a
nitrile group, a carboxyl group, a formyl group; or a C;—-C4 alkyl
group, a C;—C¢ alkylcarbonyl group, a Ci1—-Cy alkoxy group, a Ci1—Cg
alkoxycarbonyl group, a C;—-Cs alkylsulfonylamino group, a Ci1—-Cs
alkylsulfonyl group, a C3—Cg cycloalkyl group, a 3- to 8-membered
heterocycloalkylcarbonyl group, a 3—- to 8-membered
heterocycloalkylamino group or a 3- to 8-membered
heterocycloalkylaminocarbonyl group, each optionally having one or
more substituents selected from group Bl; an amino group or an
aminocarbonyl group, each optionally having one or two C;-Cg alkyl
groups optionally having, in an amino group, one or more

substituents selected from group A3; or a 5S5-membered aromatic
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heterocyclic group or a 6-membered aromatic heterocyclic group,
each optionally having one or more substituents selected from
group B1l;

R20 and R?! are substituted optionally in any ring in the
formula;

R?2 and R?3 are the same or different, and a hydrogen atom, a
halogen atom or a Ci-Cs; alkyl group;

R?4 1s a hydrogen atom or a substituent selected from group
B1l; and

group A3 consists of a halogen atom, a hydroxy group, a
nitrile group, a carboxyl group, a formyl group, a C;—-Cgs alkyl
group, a C1—C¢ alkylcarbonyl group, a C;—-Cy alkoxy group, a Ci1—Cs

alkoxycarbonyl group and a C;-C¢ alkylsulfonylamino group.

[Claim 6]

The compound according to claim 5, or a pharmacologically
acceptable salt thereof,

wherein the compound represented by the general formula (1) is
a compound represented by a formula selected from the group
consisting of the following Alaa), Alba), A2aa), A2ba), A2ca),
A2da), A2ea), A3aa) and A3ba):

[Formula 7]

A1aa) A1ba)
fo) R! o R®
2 8
Rst R R\l;l l NN
1
9 R® 7
R e N-G R* N'G1
QS_Q':; QS.Q3
A2aa) A2ba) A2ca) A2da) A2ea)
o R' o
10 2 1o 1o 10
R N R RT N RY R‘° R N S G
,;11 . 11 1 11 . 11 N _ éﬂ | / 'f
R* N-C R* N'G R* N,G R¢ Qs.Qi‘
Qt-q? Qt-@° Q*-q Qs- d3
A3aa) A3ba)
14 R14
R\ X
&
R1® )rR4 _G' R15 N’G1

Qb- Qs Qt-q*
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wherein Q3 is - (CHz)n— (CR3R®) ,— (CH2)p—;

Q> is a methylene group, an oxygen atom, a sulfur atom or NR’
group;

Q% is a single bond, a methylene group, an oxygen atom, a
sulfur atom, a SO group, a SO, group, a methyleneoxy group or NR’
group;

R® and R? are the same or different, and a hydrogen atom or a
C1—-Cg alkyl group optionally having one or more substituents
selected from group DI1;

when one of R® and R° is a hydrogen atom, the other is a C;-Cg
alkyl group having one or more substituents selected from group
D1;

R®> and R® are the same or different, and a hydrogen atom, a
halogen atom, or a C;—Cs alkyl group or a C;—-C3; alkoxy group, each
optionally having one or more substituents selected from group DI1;

R4 and R!®> are the same or different, and a hydrogen atom, a
halogen atom, a hydroxy group, a carbonyl group, a carboxyl group,
a C1-Cg4 alkyl group, a halo C;—C¢ alkyl group, a Ci—-C¢ alkylcarbonyl
group, a Ci;—Cs alkoxy group, a halo C;—-C¢ alkoxy group, a C;—Cg
alkoxycarbonyl group, a Ci-C¢ alkylsulfonylamino group, an
aminocarbonyl group optionally having one or two C;—Cg alkyl
groups, an amino group optionally having one or two C;-Cg¢ alkyl
groups, or a 3— to 8-membered heterocycloalkyl group;

each of m, n and p is 0, 1 or 2, and m + n + p is an integer
of 2 to 5;

r is 0, 1, 2 or 3; and

group D1 consists of a halogen atom, a hydroxy group, a
carboxyl group, a C;—C¢ alkylcarbonyl group, a Ci1—-Cs alkoxy group

and a C;—-C¢ alkoxycarbonyl group.
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[Claim 7]

The compound according to claim 6, or a pharmacologically
acceptable salt thereof,

wherein G! in the general formula (1) is a group selected from
the group consisting of the following Glaa), Glba), Glca) , Glfa),
Glga), Glha) , Glia), Glla), Gloa), Glpa), Glga), Glva), Glwa),
Glxa), Glya) and GlAa):

[Formula 8]

G1aa) G1ba) G1ca) G1ga) G1ha)
0 0 o o
z N
N (o)
t'zl‘ R22
G1pa)
o] O—R" o] o]
R19 R19 RZO
\ N” N”
N—R'® N
s d Z J %J::j/
I N
o ©O
G1wa) G1xa) G1ya) G1Aa) R
R2 <

20 R2
R21 Z R 2 I S \ s
S | N =
N

wherein R!? is a hydrogen atom, a 3- to 8-membered
heterocycloalkyl group containing an oxygen atom, or a Cs3—Cg
cycloalkyl group, a hydroxyl C;-C¢ alkyl group, a phenyl group, a
phenyl C;-C3 alkyl group, a 6-membered aromatic heterocyclic group,
a 6-membered aromatic heterocyclic C;-C; alkyl group, a C;—-C; alkyl
group, a halo C;-Cs3 alkyl group or a C;-Cs alkoxy C;—-Cs alkyl group,
each optionally having one or more substituents selected from
group C;

R20 is a hydrogen atom, a halogen atom, a hydroxy group, a
nitrile group, a carboxyl group, a formyl group; or C;—-Cys alkyl
group, a C;—-C¢ alkylcarbonyl group, a Ci1—-Cg alkoxy group, a Ci1—Cg
alkoxycarbonyl group, a C;—-Cs alkylsulfonylamino group, a Ci1—-Cs
alkylsulfonyl group, a C3—Cg cycloalkyl group, a 3- to 8-membered
heterocycloalkylcarbonyl group, a 3—- to 8-membered
heterocycloalkylamino group or a 3- to 8-membered
heterocycloalkylaminocarbonyl group, each optionally having one or

more substituents selected from group A3; an aminocarbonyl group
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optionally having one or two C;—-C¢ alkyl groups optionally having

one or more substituents selected from group Bl; or a 5-membered
aromatic heterocyclic group or a 6-membered aromatic heterocyclic
group, each optionally having one or more substituents selected
from group Bl;

R?l is a hydrogen atom, a halogen atom, a hydroxy group, a
nitrile group, a carboxyl group, a formyl group; or a C;—-C4 alkyl
group, a Ci1—C¢ alkylcarbonyl group, a C;—-Cy alkoxy group, a Ci1—Cs
alkoxycarbonyl group, a Ci-C¢ alkylsulfonylamino group, a C;—Csg
alkylsulfonyl group, a C3—-Cg cycloalkyl group, a 3- to 8-membered
heterocycloalkylcarbonyl group, a 3—- to 8-membered
heterocycloalkylamino group or a 3- to 8-membered
heterocycloalkylaminocarbonyl group, each optionally having one or
more substituents selected from group Bl; an amino group or an
aminocarbonyl group, each optionally having one or two C;-Cgs alkyl
groups optionally having, in an amino group, one Or more
substituents selected from group A3; or a 5-membered aromatic
heterocyclic group or a 6-membered aromatic heterocyclic group,
each optionally having one or more substituents selected from
group Bl; and

R22 is a hydrogen atom, a halogen atom or a C;—Cs3 alkyl group.

[Claim 8]

The compound according to claim 7, or a pharmacologically
acceptable salt thereof,

wherein NRIOR!! in —-CONRIOR!! of G2 in the general formula (1) is
a group selected from the group consisting of the following Bla),

B2a), B4a), B5a), B7a), B8a), B9a), Bl0Oa), Blla), Bl3a) and Bloa):
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[Formula 9]

B1a) Baa) Bda) B5a) BT7a) Baa)

" |1!.11|

R . e N . W N i e
i+ R R R

|;1£J.:' i R®

q 1% Ris RiE I RIE

Boa) B10a) B11a) B13a) B1iGa)
Ri-

R“ il R RH- T R 16 RY®

wherein R!% and R!® are the same or different, and a hydrogen
atom, a halogen atom, a hydroxy group, a nitrile group, a carboxyl
group, a Ci1—C¢ alkyl group, a Ci1-C¢ alkylcarbonyl group, a C;—Cg
alkoxy group, a C;—-C¢ alkoxycarbonyl group or a halo C;—Cg alkyl
group;

R4 and R!® are substituted optionally in any ring in the
formula; and

each of g and r is 0, 1, 2 or 3, and

—CHR!2R13 of G2 is a group represented by the following Cla):

[Formula 10]

C1a)

wherein R!% and R!® are the same or different, and a hydrogen
atom, a halogen atom, a hydroxy group, a nitrile group, a carboxyl
group, a C;—C¢ alkyl group, a Ci—-Cgs alkylcarbonyl group, a C;—Cg
alkoxy group, a C;—-C¢ alkoxycarbonyl group or a halo C;—C¢ alkyl
group;

R4 and R!® are substituted optionally in any ring in the
formula; and

r is 0, 1, 2 or 3.
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[Claim 9]

The compound according to claim 8, or a pharmacologically
acceptable salt thereof,

wherein the compound represented by the general formula (1) is
a compound represented by a formula selected from the group
consisting of the following A2aa), A2ba) and A3ba):

[Formula 11]
A2aa) A2ba) A3ba)
R1

(0] o
2
R R RD - 23/ S
1 1
11 11
R R4 N-G' R R4 N’G1

QG_Q3 QG_Q3 Q5.Q3

wherein Q°® is a single bond, a methylene group, an oxygen
atom,a methyleneoxy group or NR7 group;

Q® is —(CHz)n~ (CR°R®) ,— (CH3) o~

R> and R® are the same or different, and a hydrogen atom, a
halogen atom, a C;—C3 alkyl group, a C;—-C; alkoxy group or a halo
C:1—Cs alkyl group; and

each of m, n and p is 0, 1 or 2, and m + n + p is an integer

of 2 to 5.

[Claim 10]

The compound according to claim 9, or a pharmacologically
acceptable salt thereof,

wherein the compound represented by the general formula (1) is
a compound represented by a formula selected from the group
consisting of the following A2aaa), A2baa), A2caa) and A2daa) :

[Formula 12]
A2aaa) A2baa) A2caa) A2daa)

R* N’G1 N’G1 15 R* N’(31 N’(31

Q8-q3 Q%-q Q8-Q? Qs-q°

wherein G! is a group selected from the group consisting of

the following Glaa), Glfa), Glga), Glia), Glpa), Glga) and Glya):



[Formula 13]

G1aa) G1fa) o G1ga) G1ia) G1pa) .
’[z N [ RO i R™®
SR ES ! Nn—r'® N N
~. ZN [ N—R™
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Q® is —(CHz)n= (CR°R®) ,— (CH2) p—;

Q% is a single bond, a methylene group, an oxygen atom, or NR’
group;

R! and R? are the same or different, and a hydrogen atom, a
halogen atom or a C;-C; alkyl group;

R3 is a hydrogen atom or a C;—-Csz alkyl group;

R?* is a hydrogen atom, a halogen atom or a C;-Csz alkyl group;

R4 and R!® are the same or different, and a hydrogen atom, a
fluorine atom, a chlorine atom, a C;-C3 alkyl group or a halo C;-Cjs
alkyl group;

R®> and R® are the same or different, and a hydrogen atom, a
halogen atom or a C;-C; alkyl group;

R!? is a hydrogen atom, a C;-C3 alkyl group, a C;-Cs alkoxy Ci—
Cs alkyl group, a C;-Cys alkoxycarbonyl C;-C; alkyl group or a 3- to
8-membered heterocycloalkyl C;-C3 alkyl group;

R?20 is a hydrogen atom, a halogen atom, a nitrile group, a
carboxyl group, formyl group, a hydroxy Ci—-Cs alkyl group, a C;—Cg
alkoxycarbonyl group or a aminocarbonyl group optionally having
one or two C;—-C¢ alkyl groups;

R?l is a hydrogen atom or a halogen atom; R22 is a hydrogen
atom or a C:-Cs alkyl group; and

each of m, n and p is 0, 1 or 2, and m + n + p is an integer

of 2 to 5.
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The compound according to claim 1,

acceptable salt thereof,
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wherein the compound represented by the general formula

a compound having a structure selected from the following

structures:
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[Claim 12]

A pharmaceutical comprising, as an active ingredient, the
compound according to any one of claims 1 to 11, or a

pharmacologically acceptable salt thereof.

[Claim 13]
A 15-PGDH inhibitor comprising, as an active ingredient, the
compound according to any one of claims 1 to 11, or a

pharmacologically acceptable salt thereof.

[Claim 14]

A method for treating or preventing one, two or more of
fibrosis, inflammatory diseases, cardiovascular diseases, wounds,
autoimmune diseases, graft-versus—-host disease (GVHD), hair
growth, osteoporosis, ear diseases, eye diseases, neutropenia,
diabetes, underactive bladder, promotion of engraftment in stem
cell or bone marrow transplantation or organ transplantation,
neurogenesis and nerve cell death, muscle regeneration and
cervical ripening, comprising administering the compound according
to any one of claims 1 to 11 or a pharmacologically acceptable

salt thereof.

[Claim 15]

Use of the compound according to any one of claims 1 to 11 or
a pharmacologically acceptable salt thereof, for producing a
pharmaceutical for treating or preventing one, two or more of
fibrosis, inflammatory diseases, cardiovascular diseases, wounds,
autoimmune diseases, graft-versus—-host disease (GVHD), hair
growth, osteoporosis, ear diseases, eye diseases, neutropenia,
diabetes, underactive bladder, promotion of engraftment in stem
cell or bone marrow transplantation or organ transplantation,
neurogenesis and nerve cell death, muscle regeneration and

cervical ripening.
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[Claim 16]

A pharmaceutical composition comprising the compound according
to any one of claims 1 to 11 or a pharmacologically acceptable
salt thereof, and a pharmacologically acceptable carrier, for use
in treating or preventing one, two or more of fibrosis,
inflammatory diseases, cardiovascular diseases, wounds, autoimmune
diseases, graft-versus-host disease (GVHD), hair growth,
osteoporosis, ear diseases, eye diseases, neutropenia, diabetes,
underactive bladder, promotion of engraftment in stem cell or bone
marrow transplantation or organ transplantation, neurogenesis and

nerve cell death, muscle regeneration and cervical ripening.



