Specification

Title of the Invention: Nitrogen-containing heterocyclic compound or salt thereof

Technical Field
[0001]
The present invention relates to a nitrogen-containing heterocyclic compound or a

salt thereof that is useful as an Fms-like tyrosine kinase 3 inhibitor.

Background Art
[0002]

The Fms-like tyrosine kinase 3 (FLT3) is a protein belonging to the class III of
receptor type tyrosine kinases, and it has five immnunoglobulin-like motifs in the N-
terminus extracellular domain, and two kinase domains at the C-terminus. Expression of
FLT3 is observed on normal CD34-positive human bone marrow precursor cells and
dendritic cell progenitors, and it plays an important role for proliferation, differentiation,
and so forth of these cells (Non-patent document 1). Further, the ligand (FL) of FLT3 is
expressed in bone marrow stromal cells and T cells, and is one of the cytokines that affect
the cytogenesis of many kinds of hematogenous systems, and stimulate proliferation of
stem cells, precursor cells, dendritic cells, and natural killer cells through interactions with
other growth factors.

FLT3 is dimerized upon binding of FL, and activated by autophosphorylation. As
a result, phosphorylation of PI3 as well as AKT and ERK in the RAS signal transduction
pathway is induced. FLT3 plays an important role for proliferation and differentiation of
hematopoietic cells.

In normal bone marrow, expression of FLT3 is limited to early precursor cells, but
in blood carcinoma, FLT3 is expressed at a high concentration, or FLT3 causes a mutation
and thereby contributes to proliferation and malignant alteration of carcinoma through
activation of the aforementioned signal transduction pathway. The blood carcinoma
include, for example, acute lymphocytic leukemia (ALL), acute myeloid leukemia (AML),
acute promyelocytic leukemia (APL), chronic lymphocytic leukemia (CLL), chronic
myeloid leukemia (CML), chronic neutrophilic leukemia (CNL), acute undifferentiated
leukemia (AUL), anaplastic large cell lymphoma (ALCL), prolymphocytic leukemia (PML),
juvenile myelomonocytic leukemia (JMML), adult T cell ALL, myelodysplastic syndrome
(MDS), and myeloproliferative disorder (MPD).
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As for AML among the various kinds of blood carcinoma, several existing
therapies are effective to a certain extent, but relapse and resistance are frequently observed,
and it is still such an intractable carcinoma as the five-year survival rate for that carcinoma
is about 24% (in the United States) (Non-patent document 2). One of the causes of the
relapse and resistance thereof is gene mutation of the AML cells, and especially, gene
mutation of FLT3 is confirmed most frequently. It is known that the FLT3 gene mutation
includes internal tandem duplication (ITD) mutation observed near the membrane (Non-
patent document 3) and activation mutation of the tyrosine kinase moiety (Non-patent
document 4), and FLT3 is constantly activated even in the absence of the ligand to
accelerate proliferation of cancer cells.

It is reported that the I'TD mutation, in particular, is observed in about 30% of
AML patients, and vital prognosis of the patients having this mutation is poor (Non-patent
document 5).

It is thought that suppression of both the activation of FLT3 and the activation
thereof by gene mutation is important for the treatment of AML and improvement of
prognosis, and development of FLT3 inhibitor is conducted.

For example, AC220 (Ambit) is a compound that selectively inhibits a type 111
tyrosine kinase (FLT3, c-KIT, FMS, PDGFR), and it is developed with targeting AML
(Patent document 1).

Further, drugs showing superior sustainability are also being developed by
covalently bonding such an inhibitory compound to a biological protein. For example,
Afatinib (BIBW?2992) is reported as an EGFR inhibitor having acrylic group in the

molecule (Patent document 2).

Prior art references

Patent documents

[0003]

Patent document 1: WO2007/109120A2

Patent document 2: Japanese Patent Unexamined Publication (Kohyo) No. 2009-515851
Non-patent documents

[0004]

Non-patent document 1: Brown P. et al., European Journal of Cancer, vol. 40, pp.707-721,
2004

Non-patent document 2: American Cancer Society, Cancer Facts and Figures, pp.9-24, 2012

Non-patent document 3: Yokota S. et al., Leukemia, vol. 11, pp.1605-1609, 1997
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Non-patent document 4: Choudhary C. et al., Blood, vol. 106, pp.265-273, 2005
Non-patent document 5: Kiyoi H. et al., Oncogene, vol. 21, pp.2555-2563, 2002

Summary of the Invention
Object to be Achieved by the Invention
[0005]

FLT3 inhibitor useful as a therapeutic agent for AML is strongly desired.
Means for Achieving the Object
[0006]

The inventors of the present invention conducted various researches in order to
solve the aforementioned problem, as a result, found that a compound represented by the
general formula [1]:

[Formula 1]

R' 0 ||?4 R’ R’
\ [} |
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R" R RAm LRJn )\ _R"

Rz [1]

(in the formula, R' represents hydrogen atom or a C;_¢ alkyl group which may be
substituted, R? represents hydrogen atom, a Cy_¢ alkyl group which may be substituted, a
C,. alkenyl group which may be substituted or a C,.¢ alkynyl group which may be
substituted, R’ represents hydrogen atom, a C,.¢ alkyl group which may be substituted, a
C,. alkenyl group which may be substituted or a C,.¢ alkynyl group which may be
substituted, or R? and R* may bind together to form an atomic bond, R* represents
hydrogen atom, a C alkyl group which may be substituted, a C,¢ alkenyl group which
may be substituted, a C,¢ alkynyl group which may be substituted, a Cs.g cycloalkyl group
which may be substituted or an imino protecting group, m of R’ are the same or different,
and represent hydrogen atom or a C; alkyl group which may be substituted, m of R® are
the same or different, and represent hydrogen atom or a C;_¢ alkyl group which may be
substituted, or R and R° binding to the same carbon atom may bind together to form a C,.¢
alkylene group which may be substituted, an O-(C, alkylene) group which may be
substituted, an N(R13 )-(Cy.6 alkylene) group which may be substituted (in the formula, R"
represents hydrogen atom, a C,.¢ alkyl group which may be substituted or an imino

protecting group), a (C;_3 alkylene)-O-(C_; alkylene) group which may be substituted or a
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(Cis alkylene)—N(RB)—(Cl,g alkylene) group which may be substituted (in the formula, R"
has the same meanings as that defined above), n of R’ are the same or different, and
represent hydrogen atom or a C;_6 alkyl group which may be substituted, n of R® are the
same or different, and represent hydrogen atom or a C 4 alkyl group which may be
substituted, or R’ and R® binding to the same carbon atom may bind together to form a Cy.¢
alkylene group which may be substituted, an O-(C, alkylene) group which may be
substituted, an N(R14)—(C1,6 alkylene) group which may be substituted (in the formula, R
represents hydrogen atom, a C,.¢ alkyl group which may be substituted or an imino
protecting group), a (C; 3 alkylene)-O-(C,_; alkylene) group which may be substituted or a
(Cis alkylene)—N(RM)—(Cl,g alkylene) group which may be substituted (in the formula, R
has the same meaning as that defined above), R’ represents a C;¢ alkyl group which may be
substituted, a Cs.g cycloalkyl group which may be substituted, an aryl group which may be
substituted, a C; alkoxy group which may be substituted, a heterocyclic group which may
be substituted or N(Rls)(Rm) (in the formula, R" represents hydrogen atom, a C;_¢ alkyl
group which may be substituted, a C,.¢ alkenyl group which may be substituted, a Cy.¢
alkynyl group which may be substituted or a Cs_g cycloalkyl group which may be
substituted, and R'® represents a C;_¢ alkyl group which may be substituted, a C,¢ alkenyl
group which may be substituted, a C, ¢ alkynyl group which may be substituted, a C3 g
cycloalkyl group which may be substituted, an aryl group which may be substituted or a
heterocyclic group which may be substituted, or R" and R'® may form a cyclic amino
group which may be substituted together with the nitrogen atom to which they bind), R"
represents hydrogen atom, a halogen atom, a C,.¢ alkyl group which may be substituted, a
Cs.g cycloalkyl group which may be substituted, an aryl group which may be substituted, a
C\.6 alkoxy group which may be substituted or a heterocyclic group which may be
substituted, R"! represents hydrogen atom, a C,_¢ alkyl group which may be substituted, a
C,. alkenyl group which may be substituted, a C,.¢ alkynyl group which may be substituted
or a Csg cycloalkyl group which may be substituted, R" represents a C;¢ alkyl group
which may be substituted, a C,.¢ alkenyl group which may be substituted, a C,.¢ alkynyl
group which may be substituted, a Cs_3 cycloalkyl group which may be substituted, an aryl
group which may be substituted, a heterocyclic group which may be substituted or a
carbamoyl group which may be substituted, X' represents a group represented by the
general formula [2]:

[Formula 2]

—x+x>  [2]



(in the formula, X* represents a divalent alicyclic hydrocarbon group which may be
substituted, a divalent aromatic hydrocarbon group which may be substituted, a divalent
heterocyclic group which may be substituted, a group represented by the general formula
(3]

[Formula 3]
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p [3]

(in the formula, p of R'7 are the same or different, and represent hydrogen atom or a C ¢
alkyl group which may be substituted, or one R" selected from p of R" may bind with R*
to form a C; alkylene group which may be substituted, a (C;.3 alkylene)-O group which
may be substituted, a (C,.3 alkylene)—N(ng) group which may be substituted (in the
formula, R" represents hydrogen atom, a C;¢ alkyl group which may be substituted or an
imino protecting group), a (C;.3 alkylene)-O-(C,.3 alkylene) group which may be
substituted or a (C,_3 alkylene)-N(R'®)-(C, 3 alkylene) group which may be substituted (in
the formula, R" has the same meanings as that defined above), p of R'® are the same or
different, and represent hydrogen atom or a C; ¢ alkyl group which may be substituted, or
R and R"® binding to the same carbon atom may bind together to form a C,.¢ alkylene
group which may be substituted, an O-(C, alkylene) group which may be substituted, an
N(R**)-(C /6 alkylene) group which may be substituted (in the formula, R* represents
hydrogen atom, a C, alkyl group which may be substituted or an imino protecting group),
a (Cy.3 alkylene)-O-(C,_s alkylene) group which may be substituted or a (C;_; alkylene)-
N(R**)-(C,3 alkylene) group which may be substituted (in the formula, R* has the same
meanings as that defined above), and p represents an integer of 1 to 6), or an atomic bond,
and X represents oxygen atom, N(R*") (in the formula, R*' represents hydrogen atom, a C.
¢ alkyl group which may be substituted, a C,.¢ alkenyl group which may be substituted, a
C,.6 alkynyl group which may be substituted or an imino protecting group, or R may bind
with R* to form a C ¢ alkylene group which may be substituted), C(=0), C(:O)—N(Rzl) (in
the formula, R?! has the same meaning as that defined above), or an atomic bond), X2
represents a C;¢ alkylene group which may be substituted, a divalent alicyclic hydrocarbon
group which may be substituted, a divalent aromatic hydrocarbon group which may be
substituted or a divalent heterocyclic group which may be substituted, X represents a C;.¢
alkylene group which may be substituted, a C,.¢ alkenylene group which may be substituted,

a C,¢ alkynylene group which may be substituted, an O-(C¢ alkylene) group which may
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be substituted, an S(O)4-(Ci6 alkylene) group which may be substituted (in the formula, q
represents 0, 1 or 2), an N(R22)—(C 1.6 alkylene) group which may be substituted (in the
formula, R?* represents hydrogen atom, a C;_¢ alkyl group which may be substituted, a Cy.4
alkenyl group which may be substituted, a C, ¢ alkynyl group which may be substituted or
an imino protecting group), N(R*)-C(=0) (in the formula, R** has the same meaning as
that defined above), or an atomic bond, Z! represents nitrogen atom or C(R23 ) (in the
formula, R™ represents hydrogen atom, a halogen atom, a C,¢ alkyl group which may be
substituted, a Cs.g cycloalkyl group which may be substituted, an aryl group which may be
substituted, a C; ¢ alkoxy group which may be substituted or a heterocyclic group which
may be substituted), m represents an integer of 0 to 6, and n represents an integer of 0 to 6)
or a salt thereof is useful as an FLT3 inhibitor, and accomplished the present invention.
[0007]

The present invention provides the followings.
(1) A compound represented by the general formula [1] defined above or a salt thereof.
(2) The compound or a salt thereof according to (1), wherein Z'is nitrogen atom.
(3) The compound or a salt thereof according to (1) or (2), wherein X" is a C,.¢ alkynylene
group which may be substituted or N(R*)-C(=0) (in the formula, R** represents hydrogen
atom, a C; ¢ alkyl group which may be substituted, a C, ¢ alkenyl group which may be
substituted, a C, alkynyl group which may be substituted or an imino protecting group).
(4) The compound or a salt thereof according to (1) or (2), wherein X is ethynylene group.
(5) The compound or a salt thereof according to any one of (1) to (4), wherein R' is
hydrogen atom, and R?isaCpg alkyl group which may be substituted.
(6) The compound or a salt thereof according to any one of (1) to (4), wherein R'is
hydrogen atom, and R is a C,_ alkyl group substituted with a di(C.¢ alkyl)amino group.
(7) The compound or a salt thereof according to any one of (1) to (6), wherein R’ is
N(R")(R'®) (in the formula, R" represents hydrogen atom, a C, alkyl group which may be
substituted, a C, alkenyl group which may be substituted, a C,.¢ alkynyl group which may
be substituted or a Cs.g cycloalkyl group which may be substituted, and R'® represents a Cj.
¢ alkyl group which may be substituted, a C,.¢ alkenyl group which may be substituted, a
C,. alkynyl group which may be substituted, a C;_g cycloalkyl group which may be
substituted, an aryl group which may be substituted or a heterocyclic group which may be
substituted, or R"> and R'® may form a cyclic amino group which may be substituted
together with the nitrogen atom to which they bind).
(8) The compound or a salt thereof according to (7), wherein R is hydrogen atom, and R'®

is a Cy¢ alkyl group which may be substituted.
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(9) The compound or a salt thereof according to any one of (1) to (8), wherein R'"is
hydrogen atom, and R is an aryl group which may be substituted or a heterocyclic group
which may be substituted.

(10) The compound or a salt thereof according to any one of (1) to (8), wherein R" is
hydrogen atom, and R is phenyl group which may be substituted, pyridyl group which
may be substituted, pyrazolyl group which may be substituted, thienyl group which may be
substituted, oxazolyl group which may be substituted, thiazolyl group which may be
substituted, isothiazolyl group which may be substituted, indazolyl group which may be
substituted, pyrazolopyridinyl group which may be substituted, quinolyl group which may
be substituted, isoquinolyl group which may be substituted, cinnolinyl group which may be
substituted, phthalazinyl group which may be substituted, quinoxalinyl group which may be
substituted, benzofuranyl group which may be substituted or benzothiazolyl group which
may be substituted.

(11) The compound or a salt thereof according to any one of (1) to (10), wherein R*is
hydrogen atom or a C¢ alkyl group which may be substituted.

(12) The compound or a salt thereof according to any one of (1) to (10), wherein R* is
hydrogen atom or methyl group.

(13) The compound or a salt thereof according to any one of (1) to (12), wherein X* is a C;.
¢ alkylene group which may be substituted or a divalent alicyclic hydrocarbon group which
may be substituted.

(14) The compound or a salt thereof according to any one of (1) to (13), wherein X' is a
group represented by the general formula [2]:

[Formula 4]

(in the formula, X* represents a group represented by the general formula [3]

[Formula 5]

17
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P [3]

(in the formula, p of R'7 are the same or different, and represent hydrogen atom or a C; ¢
alkyl group which may be substituted, p of R'® are the same or different, and represent
hydrogen atom or a C,.¢ alkyl group which may be substituted, and p represents an integer

of 1 to 6), and X° represents C(=0)-N(R?") (in the formula, R*! represents hydrogen atom)).
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(15) The compound or a salt thereof according to any one of (1) to (14), wherein R’ is
hydrogen atom or a C;.¢ alkyl group which may be substituted.

(16) The compound or a salt thereof according to any one of (1) to (15), wherein R’ , RG, R’
and R® are hydrogen atoms.

(17) The compound or a salt thereof according to any one of (1) to (16), wherein R"is
hydrogen atom.

(18) A compound represented by the general formula [1]-(1):

[Formula 6]
H
| R4 R17a R17P H Roa
R2_ c_ | | 1 |
(';/ ﬁ_N_?_?_N_XZa_X% | NN
H
H o) H R13b N/)\N/
||Q12a

[11-(1)

(in the formula,

R* represents hydrogen atom or a C ;¢ alkyl group which may be substituted,

R* represents hydrogen atom or a C,.¢ alkyl group which may be substituted,

R'" represents hydrogen atom or a Cy_¢ alkyl group which may be substituted, provided
that R'"® may form a divalent nitrogen-containing heterocyclic group which may be
substituted together with R* the nitrogen atom to which R* binds, and the carbon atom to
which R'7? binds,

R'™ and R"" are the same or different, and represent hydrogen atom or a C; alkyl group

" and R may form C(=0) together with the

which may be substituted, provided that R
carbon atom to which they bind, or R'" and R'® may form a heterocyclic group which may
be substituted together with the carbon atom to which they bind,

R” represents a C alkyl group which may be substituted, a C,¢ alkoxy group which may
be substituted, a heterocyclic group which may be substituted or N(R15 )(Rlﬁ) (in the
formula, RP represents hydrogen atom, a C;_¢ alkyl group which may be substituted, a Cy.¢
alkenyl group which may be substituted, a C, ¢ alkynyl group which may be substituted or a
Ci.5 cycloalkyl group which may be substituted, and R'® represents a C;.¢ alkyl group
which may be substituted, a C,.¢ alkenyl group which may be substituted, a C,.¢ alkynyl
group which may be substituted, a Cs_3 cycloalkyl group which may be substituted, an aryl
group which may be substituted or a heterocyclic group which may be substituted, or R

and R'® may form a cyclic amino group which may be substituted together with the

nitrogen atom to which they bind),



R'* represents a C;_¢ alkyl group which may be substituted, an aryl group which may be
substituted or a heterocyclic group which may be substituted,

X* represents a Cy¢ alkylene group which may be substituted, a divalent alicyclic
hydrocarbon group which may be substituted or a divalent aromatic hydrocarbon group
which may be substituted, and

X represents a C,.¢ alkynylene group which may be substituted or N(R*)-C(=0) (in the
formula, R?* represents hydrogen atom, a C;_¢ alkyl group which may be substituted, a Cy.4
alkenyl group which may be substituted, a C,¢ alkynyl group which may be substituted or
an imino protecting group) or a salt thereof.

(19) The compound or a salt thereof according to (18), wherein R*isaCy alkyl group
which may be substituted, substituent of the C;. alkyl group which may be substituted as
R* is a halogen atom, hydroxyl group, a C,. alkylamino group which may be substituted
with one or more groups selected from the substituent group A-3, a di(C;_¢ alkyl)amino
group which may be substituted with one or more groups selected from the substituent
group A-3 or a heterocyclic group which may be substituted with one or more groups
selected from the substituent group A-3, and the substituent group A-3 consists of a
halogen atom, hydroxyl group which may be protected, and a C,¢ alkyl group which may
be substituted with hydroxyl group.

(20) The compound or a salt thereof according to (18) or (19), wherein R*™ is hydrogen
atom or a C; alkyl group.

(21) The compound or a salt thereof according to any one of (18) to (20), wherein R s
hydrogen atom or a C;¢ alkyl group.

(22) The compound or a salt thereof according to any one of (18) to (21), wherein R'™ and
R'"® are a C ¢ alkyl group, or R'”* and R'® form C(=0) together with the carbon atom to
which they bind.

(23) The compound or a salt thereof according to any one of (18) to (22), wherein R is
N(R")(R'®) (in the formula, R" represents hydrogen atom, a C;_¢ alkyl group which may be
substituted, a C, alkenyl group which may be substituted, a Cy.¢ alkynyl group which may
be substituted or a Cs.g cycloalkyl group which may be substituted, and R'® represents a C;.
¢ alkyl group which may be substituted, a C,.¢ alkenyl group which may be substituted, a
C,.6 alkynyl group which may be substituted, a C;_g cycloalkyl group which may be
substituted, an aryl group which may be substituted or a heterocyclic group which may be
substituted, or R" and R'® may form a cyclic amino group which may be substituted
together with the nitrogen atom to which they bind).

(24) The compound or a salt thereof according to any one of (18) to (23), wherein R'*is an
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aryl group which may be substituted.
(25) The compound or a salt thereof according to any one of (18) to (24), wherein X*isa
C\ alkylene group which may be substituted or a divalent alicyclic hydrocarbon group
which may be substituted.
(26) The compound or a salt thereof according to any one of (18) to (25), wherein X*isa
C,.6 alkynylene group which may be substituted.
(27) A pharmaceutical composition containing the compound or a salt thereof according to
any one of (1) to (26).
(28) The pharmaceutical composition according to (27), which is for treatment of a disease
or condition relating to FLT3.
(29) The pharmaceutical composition according to (27), which is for treatment of acute
myeloid leukemia.
(30) An FLT3 inhibitor containing the compound or salt thereof according to any one of (1)
to (26).
[0008]

The present invention also provides the followings.
(a) A compound represented by the general formula [1] defined above or a salt thereof,
which is for use as a drug.
(b) A compound represented by the general formula [1] or a salt thereof, which is for use in
treatment of a disease or condition relating to FLT3, preferably for use in treatment of acute
lymphocytic leukemia (ALL), acute myeloid leukemia (AML), acute promyelocytic
leukemia (APL), chronic lymphocytic leukemia (CLL), chronic myeloid leukemia (CML),
chronic neutrophilic leukemia (CNL), acute undifferentiated leukemia (AUL), anaplastic
large cell lymphoma (ALCL), prolymphocytic leukemia (PML), juvenile myelomonocytic
leukemia (JMML), adult T cell ALL, myelodysplastic syndrome (MDS), or
myeloproliferative disorder (MPD), more preferably for use in treatment of AML or APL,
further preferably for use in treatment of AML.
(c) A pharmaceutical composition containing a compound represented by the general
formula [1] or a salt thereof together with a pharmaceutically acceptable additive.
(d) Use of a compound represented by the general formula [1] or a salt thereof for
manufacture of a drug for use in treatment of a disease or condition relating to FLT3,
preferably for use in treatment of acute lymphocytic leukemia (ALL), acute myeloid
leukemia (AML), acute promyelocytic leukemia (APL), chronic lymphocytic leukemia
(CLL), chronic myeloid leukemia (CML), chronic neutrophilic leukemia (CNL), acute
undifferentiated leukemia (AUL), anaplastic large cell lymphoma (ALCL), prolymphocytic

10



leukemia (PML), juvenile myelomonocytic leukemia (JMML), adult T cell ALL,
myelodysplastic syndrome (MDS), or myeloproliferative disorder (MPD), more preferably
for use in treatment of AML or APL, further preferably for use in treatment of AML.

(e) A method for treatment of a disease or condition relating to FLT3, preferably for
treatment of acute lymphocytic leukemia (ALL), acute myeloid leukemia (AML), acute
promyelocytic leukemia (APL), chronic lymphocytic leukemia (CLL), chronic myeloid
leukemia (CML), chronic neutrophilic leukemia (CNL), acute undifferentiated leukemia
(AUL), anaplastic large cell lymphoma (ALCL), prolymphocytic leukemia (PML), juvenile
myelomonocytic leukemia (JMML), adult T cell ALL, myelodysplastic syndrome (MDS),
or myeloproliferative disorder (MPD), more preferably for treatment of AML or APL,
further preferably for treatment of AML, which comprises the step of administering a
therapeutically effective amount of a compound represented by the general formula [1] or a

salt thereof to an object (mammal including human) in need of such treatment.

Effect of the Invention
[0009]
The nitrogen-containing heterocyclic compound or a salt thereof of the present

invention has superior antitumor activity, and is useful as an FLT3 inhibitor.

Best Mode for Carrying out the Invention
[0010]

Hereafter, the present invention will be explained in detail.

The terms used for the present invention have the following meanings unless
especially specified.

The halogen atom means fluorine atom, chlorine atom, bromine atom, or iodine
atom.

[0011]

The C,¢ alkyl group means a linear or branched C;_ alkyl group such as methyl,
ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl, tert-butyl, pentyl, isopentyl, and hexyl
groups.

The C, 3 alkyl group means methyl, ethyl, propyl, or isopropyl group.

The C,.¢ alkenyl group means a linear or branched C,.¢ alkenyl group such as vinyl,
allyl, propenyl, isopropenyl, butenyl, isobutenyl, 1,3-butadienyl, pentenyl, and hexenyl
groups.

The C,.¢ alkynyl group means a linear or branched C,.¢ alkynyl group such as
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ethynyl, propynyl, butynyl, pentynyl, and hexynil groups.

The Cs.g cycloalkyl group means a Cs.g cycloalkyl groups such as cyclopropyl,
cyclobutyl, cyclopentyl, and cyclohexyl groups.
[0012]

The aryl group means phenyl or naphthyl group.

The ar(C;.¢ alkyl) group means an ar(C,.¢ alkyl) group such as benzyl,
diphenylmethyl, trityl, phenethyl, and naphthylmethyl groups.

[0013]

The C;¢ alkoxy group means a linear, cyclic, or branched C; ¢ alkyloxy group such
as methoxy, ethoxy, propoxy, isopropoxy, cyclopropoxy, butoxy, isobutoxy, sec-butoxy,
tert-butoxy, cyclobutoxy, pentyloxy, and hexyloxy groups.

The C, 3 alkoxy group means methoxy, ethoxy, propoxy, or iSOpropoxy group.

The (C,.¢ alkoxy)-(C, alkyl) group means a (C;_¢ alkyloxy)-(C,.¢ alkyl) group
such as methoxymethyl and 1-ethoxyethyl groups.

The ar(C;_¢ alkoxy)-(C; alkyl) group means an ar(C,.¢ alkyloxy)-(C,.¢ alkyl)
group such as benzyloxymethyl and phenethyloxymethyl groups.

[0014]

The C,¢ alkanoyl group means a linear or branched C, ¢ alkanoyl group such as
acetyl, propionyl, valeryl, isovaleryl, and pivaloyl groups.

The aroyl group means benzoyl or naphthoyl group.

The heterocyclylcarbonyl group means nicotinoyl, thenoyl, pyrrolidinocarbonyl, or
furoyl group.

The (a-substituted) aminoacetyl group means an (a-substituted) aminoacetyl group
derived from an amino acid (examples include glycine, alanine, valine, leucine, isoleucine,
serine, threonine, cysteine, methionine, aspartic acid, glutamic acid, asparagine, glutamine,
arginine, lysine, histidine, hydroxylysine, phenylalanine, tyrosine, tryptophan, proline, and
hydroxyproline), of which N-terminus may be protected.

The acyl group means formyl group, succinyl group, glutaryl group, maleoyl group,
phthaloyl group, a C,.¢ alkanoyl group, aroyl group, a heterocyclylcarbonyl group, or an (a-
substituted) aminoacetyl group.

[0015]

The acyl(C,.¢ alkyl) group means an acyl(C,.¢ alkyl) group such as acetylmethyl,
benzoylmethyl, and 1-benzoylethyl groups.

The acyloxy(Ci.¢ alkyl) group means an acyloxy(Ci. alkyl) group such as
acetoxymethyl, propionyloxymethyl, pivaloyloxymethyl, benzoyloxymethyl, and 1-
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(benzoyloxy)ethyl groups.

The C.¢ alkoxycarbonyl group means a linear or branched C,.¢ alkyloxycarbonyl
group such as methoxycarbonyl, ethoxycarbonyl, isopropoxycarbonyl, tert-butoxycarbonyl,
and 1,1-dimethylpropoxycarbonyl groups.

The ar(C;_¢ alkoxy)carbonyl group means an ar(C,_¢ alkyl)oxycarbonyl group such
as benzyloxycarbonyl and phenethyloxycarbonyl groups.

The aryloxycarbonyl group means phenyloxycarbonyl or naphthyloxycarbonyl
group.

[0016]

The C, alkylamino group means a linear or branched C,.¢ alkylamino group such
as methylamino, ethylamino, propylamino, isopropylamino, butylamino, sec-butylamino
tert-butylamino, pentylamino, and hexylamino groups.

The C,_3; alkylamino group means methylamino, ethylamino, propylamino, or
isopropylamino group.

The di(C;.¢ alkyl)amino group means a linear or branched di(C;. alkyl)amino
group such as dimethylamino, diethylamino, dipropylamino, diisopropylamino,
dibutylamino, di(tert-butyl)amino, dipentylamino, dihexylamino, (ethyl)(methyl)amino,”
and (methyl)(propyl)amino groups.

The di(C.3 alkyl)amino group means a linear or branched di(C;_; alkyl)amino
group such as dimethylamino, diethylamino, dipropylamino, diisopropylamino,
(methyl)(ethyl)amino, "and (methyl)(propyl)amino groups.

[0017]

The C.¢ alkylsulfonyl group means a C;¢ alkylsulfonyl groups such as
methylsulfonyl, ethylsulfonyl, and propylsulfonyl groups.

The arylsulfonyl group means benzenesulphonyl, p-toluenesulfonyl, or
naphthalenesulfonyl group.

The C, alkylsulfonyloxy group means a C;.¢ alkylsulfonyloxy groups such as
methylsulfonyloxy and ethylsulfonyloxy groups.

The arylsulfonyloxy group means benzenesulfonyloxy or p-toluenesulfonyloxy
group.

The C,¢ alkylsulfonylamino group means a C;.¢ alkylsulfonylamino groups such
as methylsulfonylamino and ethylsulfonylamino groups.

[0018]
The cyclic amino group means a cyclic amino group having a ring containing one

or more nitrogen atoms as heteroatoms, which may further contain one or more atoms
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selected from oxygen atom and sulfur atoms, such as azetidinyl, pyrrolidinyl, pyrrolinyl,
pyrrolyl, piperidinyl, tetrahydropyridyl, homopiperidinyl, imidazolidinyl, imidazolinyl,
imidazolyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, piperazinyl, homopiperazinyl, triazolyl,
tetrazolyl, morpholinyl, thiomorpholinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, and
quinuclidinyl.

[0019]

The monocyclic nitrogen-containing heterocyclic group means a monocyclic
nitrogen-containing heterocyclic group containing only nitrogen atom as a heteroatom
constituting the ring, such as azetidinyl, pyrrolidinyl, pyrrolinyl, pyrrolyl, piperidyl,
tetrahydropyridyl, pyridyl, homopiperidinyl, octahydroazocinyl, imidazolidinyl,
imidazolinyl, imidazolyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, piperazinyl, pyrazinyl,
pyridazinyl, pyrimidinyl, homopiperazinyl, triazolyl, and tetrazolyl groups.

The monocyclic oxygen-containing heterocyclic group means tetrahydrofuranyl,
furanyl, tetrahydropyranyl, or pyranyl group.

The monocyclic sulfur-containing heterocyclic group means thienyl group.

The monocyclic nitrogen and oxygen-containing heterocyclic group means a
monocyclic nitrogen and oxygen-containing heterocyclic group containing only nitrogen
atom and oxygen atom as heteroatoms constituting the ring, such as oxazolyl, isoxazolyl,
oxadiazolyl, and morpholinyl groups.

The monocyclic nitrogen and sulfur-containing heterocyclic group means a
monocyclic nitrogen and sulfur-containing heterocyclic group containing only nitrogen
atom and sulfur atom as heteroatoms constituting the ring, such as thiazolyl, isothiazolyl,
thiadiazolyl, thiomorpholinyl, 1-oxidothiomorpholinyl, and 1,1-dioxidothiomorpholinyl
groups.

The monocyclic heterocyclic group means a monocyclic nitrogen-containing
heterocyclic group, a monocyclic oxygen-containing heterocyclic group, a monocyclic
sulfur-containing heterocyclic group, a monocyclic nitrogen and oxygen-containing
heterocyclic group, or a monocyclic nitrogen and sulfur-containing heterocyclic group.
[0020]

The bicyclic nitrogen-containing heterocyclic group means a bicyclic nitrogen-
containing heterocyclic group containing only nitrogen atom as a heteroatom constituting
the ring, such as indolinyl, indolyl, isoindolinyl, isoindolyl, benzimidazolyl, indazolyl,
benzotriazolyl, pyrazolopyridinyl, quinolyl, tetrahydroquinolinyl, quinolyl,
tetrahydroisoquinolinyl, isoquinolinyl, quinolidinyl, cinnolinyl, phthalazinyl, quinazolinyl,

dihydroquinoxalinyl, quinoxalinyl, naphthylidinyl, purinyl, pteridinyl, and quinuclidinyl
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groups.

The bicyclic oxygen-containing heterocyclic group means a bicyclic oxygen-
containing heterocyclic group containing only oxygen atom as a heteroatom constituting
the ring, such as 2,3-dihydrobenzofuranyl, benzofuranyl, isobenzofuranyl, cromanyl,
chromenyl, isocromanyl, 1,3- benzodioxolyl, 1,3-benzodioxanyl, and 1,4-benzodioxanyl
groups.

The bicyclic sulfur-containing heterocyclic group means a bicyclic sulfur-
containing heterocyclic group containing only sulfur atom as a heteroatom constituting the
ring, such as 2,3-dihydrobenzothienyl and benzothienyl groups.

The bicyclic nitrogen and oxygen-containing heterocyclic group means a bicyclic
nitrogen and oxygen-containing heterocyclic group containing only nitrogen atom and
oxygen atom as heteroatoms constituting the ring, such as benzoxazolyl, benzoisoxazolyl,
benzoxadiazolyl, benzomorpholinyl, dihydropyranopyridyl, dihydrodioxynopyridyl, and
dihydropyridoxadinyl groups.

The bicyclic nitrogen and sulfur-containing heterocyclic group means a bicyclic
nitrogen and sulfur-containing heterocyclic group containing only nitrogen atom and sulfur
atom as heteroatoms constituting the ring, such as benzothiazolyl, benzoisothiazolyl, and
benzothiadiazolyl groups.

The bicyclic heterocyclic group means a bicyclic nitrogen-containing heterocyclic
group, a bicyclic oxygen-containing heterocyclic group, a bicyclic sulfur-containing
heterocyclic group, a bicyclic nitrogen and oxygen-containing heterocyclic group, or a
bicyclic nitrogen and sulfur-containing heterocyclic group.

[0021]

The heterocyclic group means a monocyclic heterocyclic group or a bicyclic
heterocyclic group.
[0022]

The C, alkylene group means a linear or branched C,.¢ alkylene group such as
methylene, ethylene, propylene, butylene, and hexylene groups.

The C,.¢ alkylene group means a linear or branched C,.¢ alkylene group such as
ethylene, propylene, butylene, and hexylene groups.

The C, 3 alkylene group means methylene, ethylene, or propylene group.

The C,.¢ alkenylene group means a linear or branched C,.¢ alkenylene group such
as vinylene, propenylene, butenylene, and pentenylene groups.

The C,. alkynylene group means a linear or branched C,.¢ alkynylene group such

as ethynylene, propynylene, butynylene, and pentynylene groups.
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[0023]

The divalent alicyclic hydrocarbon group means a group formed by eliminating
two hydrogen atoms from an alicyclic hydrocarbon ring, such as 1,2-cyclobutylene, 1,3-
cyclobutylene, 1,2-cyclopentylene, 1,3-cyclopentylene, 1,2-cyclohexylene, 1,4-
cyclohexylene, bicyclo(3.2.1)octylene, bicyclo(2.2.0)hexylene, and bicyclo(5.2.0)nonylene
groups.

The divalent 4-, 5- or 6-membered alicyclic hydrocarbon residue means a group
formed by eliminating two hydrogen atoms from a 4-, 5- or 6-membered alicyclic
hydrocarbon ring, such as 1,2-cyclobutylene, 1,3-cyclobutylene, 1,2-cyclopentylene, 1,3-
cyclopentylene, 1,2-cyclohexylene, 1,3-cyclohexylene, 1,4-cyclohexylene,
bicyclo(3.2.1)octylene, and bicyclo(2.2.0)hexylene.

[0024]

The divalent aromatic hydrocarbon group means a group formed by removing two
hydrogen atoms from an aromatic hydrocarbon ring, such as phenylene, indenylene,
naphthylene, fluorenylene, phenanthrenylene, anthrylene, and pyrenylene groups.

[0025]

The divalent nitrogen-containing heterocyclic group means a group formed by
removing two hydrogen atoms from nitrogen-containing heterocyclic ring, such as
azetidinediyl, pyrrolidinediyl, pyrrolinediyl, piperidinediyl, tetrahydropyridinediyl,
homopiperidinediyl, imidazolidinediyl, imidazolinediyl, pyrazolidinediyl, piperazinediyl,
and homopiperazinediyl.

The divalent heterocyclic group means a group formed by removing two hydrogen
atoms from a heterocyclic ring, such as pyrrolinediyl, furandiyl, thiophenediyl, pyrazinediyl,
pyridinediyl, and pyrimidinediyl groups.

[0026]

The silyl group means trimethylsilyl, triethylsilyl, or tributylsilyl group.
[0027]

Examples of the leaving group include a halogen atom, a C,.¢ alkylsulfonyloxy
group, and an arylsulfonyloxy group. The C, alkylsulfonyloxy group, and
arylsulfonyloxy group may be substituted.

[0028]

The amino protecting group may be any group that can be used as a usual
protective group of amino group. Examples include, for example, the groups mentioned
in T.W. Greene et al., Protective Groups in Organic Synthesis, 4th Edition, pp.696-926,
2007, John Wiley & Sons, Inc.  Specific examples include an ar(C,.¢ alkyl) group, a (C;
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alkoxy)(C.¢ alkyl) group, an acyl group, a C;_¢ alkoxycarbonyl group, an ar(C;.¢
alkoxy)carbonyl group, aryloxycarbonyl group, a C,_¢ alkylsulfonyl group, an arylsulfonyl
group, and a silyl group.

[0029]

The imino protecting group may be any group that can be used as a usual
protective group of imino group. Examples include, for example, the groups mentioned in
T.W. Greene et al., Protective Groups in Organic Synthesis, 4th Edition, pp.696-868, 2007,
John Wiley & Sons, Inc.  Specific examples include an ar(C,. alkyl) group, a (Ci.¢
alkoxy)(C,¢ alkyl) group, an acyl group, a C;_¢ alkoxycarbonyl group, an ar(C; ¢
alkoxy)carbonyl group, an aryloxycarbonyl group, a C,. alkylsulfonyl group, an
arylsulfonyl group, and a silyl group.

[0030]

The hydroxyl protecting group may be any group that can be used as a usual
protective group of hydroxyl group. Examples include, for example, the groups
mentioned in T.W. Greene et al., Protective Groups in Organic Synthesis, 4th Edition,
pp-16-299, 2007, John Wiley & Sons, Inc.  Specific examples include a C;¢ alkyl group, a
C,¢ alkenyl group, an ar(C;_¢ alkyl) group, a (C;.¢ alkoxy)(C,¢ alkyl) group, an ar(C;_
alkoxy)(C,¢ alkyl) group, an acyl group, a C;_¢ alkoxycarbonyl group, an ar(C; ¢
alkoxy)carbonyl group, a C.¢ alkylsulfonyl group, an arylsulfonyl group, a silyl group,
tetrahydrofuranyl group, and tetrahydropyranyl group.

[0031]

The carboxyl protecting group may be any group that can be used as a usual
protective group of carboxyl group. Examples include, for example, the groups
mentioned in T.W. Greene et al., Protective Groups in Organic Synthesis, 4th Edition,
pp-533-643, 2007, John Wiley & Sons, Inc.  Specific examples include a C,.¢ alkyl group,
a Cp¢ alkenyl group, an aryl group, an ar(C¢ alkyl) group, a (C;_¢ alkoxy)(C,.¢ alkyl) group,
an ar(Cy¢ alkoxy)(C, alkyl) group, an acyl(C;¢ alkyl) group, an acyloxy(C, alkyl) group,
and a silyl group.

[0032]

The halogenated hydrocarbon means methylene chloride, chloroform, or
dichloroethane.

The ether means diethyl ether, diisopropyl ether, dioxane, tetrahydrofuran, anisole,
ethylene glycol dimethyl ether, diethylene glycol dimethyl ether, or diethylene glycol
diethyl ether.

The alcohol means methanol, ethanol, propanol, 2-propanol, butanol, or 2-methyl-
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2-propanol.

The ketone means acetone, 2-butanone, 4-methyl-2-pentanone, or methyl isobutyl
ketone.

The ester means methyl acetate, ethyl acetate, propyl acetate, or butyl acetate.

The amide means N,N-dimethylformamide, N,N-dimethylacetamide, or N-
methylpyrrolidone.

The nitrile means acetonitrile or propionitrile.

The sulfoxide means dimethyl sulfoxide or sulfolane.

The aromatic hydrocarbon means benzene, toluene, or xylene.

[0033]

The inorganic base means sodium hydroxide, potassium hydroxide, tert-
butoxysodium, tert-butoxypotassium, sodium hydrogencarbonate, sodium carbonate,
potassium carbonate, or cesium carbonate.

The organic base means triethylamine, N,N-diisopropylethylamine, 1,8-
diazabicyclo(5.4.0)undec-7-ene (DBU), 4-dimethylaminopyridine, or N-methylmorpholine.
[0034]

The palladium catalyst means metal palladium such as palladium/carbon and
palladium black; an inorganic palladium salt such as palladium chloride; an organic
palladium salt such as palladium acetate; an organic palladium complex such as
tetrakis(triphenylphosphine)palladium(0), bis(triphenylphosphine)palladium(II) dichloride,
1,1'-bis-(diphenylphosphino)ferrocenepalladium(Il) dichloride, (E)-di(u-acetato)bis(o-(di-
o-tolylphosphino)benzyl)dipalladium (II), and tris(dibenzylidene acetone)dipalladium(0);
or a polymer-immobilized organic palladium complex such as polymer-supported
bis(acetato)triphenylphosphinepalladium(Il) and polymer-supported
di(acetate)dicyclohexylphenylphosphinepalladium(II).

[0035]

The ligand means a trialkylphosphine such as trimethylphosphine and tri-tert-
butylphosphine; a tricycloalkylphosphine such as tricyclohexylphosphine; a
triarylphosphine such as triphenylphosphine and tritolylphosphine; a trialkyl phosphite such
as trimethyl phosphite, triethyl phosphite and tributyl phosphite; a tricycloalkyl phosphite
such as tricyclohexyl phosphite; a triaryl phosphite such as triphenyl phosphite; an
imidazolium salt such as 1,3-bis(2,4,6-trimethylphenyl)imidazolium chloride; a diketone
such as acetylacetone and octafluoroacetylacetone; an amine such as trimethylamine,
triethylamine, tripropylamine, and triisopropylamine; 1,1'-bis-

(diphenylphosphino)ferrocene, 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl, 2-
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dicyclohexylphosphino- 2',6'-dimethoxybiphenyl, 2-dicyclohexylphosphino-2',4',6'-
triisopropylbiphenyl, 2-(di-tert-butylphosphino)-2',4',6'-triisopropylbiphenyl, 4,5'-
bis(diphenylphosphino)-9,9'-dimethylxanthene, or 2-(di-tert-butylphosphino)biphenyl.
[0036]

Examples of the salt of the compound of Formula [1] include a usually known salt
of a basic group such as an amino group, or an acidic group such as hydroxyl group or
carboxyl group.

Examples of the salt of the basic group include salts with a mineral acid such as
hydrochloric acid, hydrobromic acid, nitric acid, and sulfuric acid; salts with an organic
carboxylic acid such as formic acid, acetic acid, citric acid, oxalic acid, fumaric acid,
maleic acid, succinic acid, malic acid, tartaric acid, aspartic acid, trichloroacetic acid, and
trifluoroacetic acid; and salts with a sulfonic acid such as methanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid, mesitylenesulfonic acid, and
naphthalenesulfonic acid.

Examples of the salt of an acidic group include salts with an alkali metal such as
sodium or potassium; salts with an alkaline earth metal such as calcium or magnesium;
ammonium salts; and salts with an nitrogen-containing organic base such as trimethylamine,
triethylamine, tributylamine, pyridine, N,N-dimethylaniline, N-methylpiperidine, N-
methylmorpholine, diethylamine, dicyclohexylamine, procaine, dibenzylamine, N-benzyl-
B-phenethylamine, 1-ephenamine and N,N'-dibenzylethylenediamine.

Among the aforementioned salts, preferred examples of the salt include
pharmacologically acceptable salts.

[0037]
The compound of the present invention is a compound represented by the general

formula [1]:

[Formula 7]
9
R
RI ﬂ IR4 R5 R7
\ | |
,c=<|:—c—N—x' c1x4-c——x° |i
2 6 8
R R® Rdm LR Jp —Z R"
RIO N ril/

RIZ [1]

(in the formula, R', R*, R>, R, R°, R®, R”, R®, R”, R", R", R"*, X', X2, X®, Z!, m and n
have the same meanings as those defined above).
[0038]
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R' represents hydrogen atom or a Cy¢ alkyl group which may be substituted,
preferably hydrogen atom.

Regardless of the types of the other substituents, the Cy.¢ alkyl group as R' may be
substituted with one or more groups selected from a halogen atom, cyano group, amino
group which may be protected, and hydroxyl group which may be protected. The C;4
alkyl group mentioned above is preferably a C,.3 alkyl group.

[0039]

R’ represents hydrogen atom, a C;¢ alkyl group which may be substituted, a Cy.6
alkenyl group which may be substituted or a C, ¢ alkynyl group which may be substituted,
preferably hydrogen atom or a C;_¢ alkyl group which may be substituted, more preferably a
Ci.6 alkyl group which may be substituted. The C,.¢ alkyl group which may be substituted
mentioned above is preferably a C,_3 alkyl group which may be substituted, more preferably
methyl group or ethyl group which may be substituted, further preferably methyl group
which may be substituted.

[0040]

Regardless of the types of the other substituents, the C; alkyl group, C,¢ alkenyl
group or Cy6 alkynyl group as R’ may be substituted with one or more substituents selected
from a halogen atom, cyano group, amino group which may be protected, hydroxyl group
which may be protected, a C;.¢ alkoxy group which may be substituted with one or more
groups selected from the substituent group A, an acyl group which may be substituted with
one or more groups selected from the substituent group A, a C;_¢ alkoxycarbonyl group
which may be substituted with one or more groups selected from the substituent group A, a
Ci.6 alkylamino group which may be substituted with one or more groups selected from the
substituent group A, a di(C; alkyl)amino group which may be substituted with one or
more groups selected from the substituent group A, a C.¢ alkylsulfonyl group which may
be substituted with one or more groups selected from the substituent group A, a Cj
alkylsulfonylamino group which may be substituted with one or more groups selected from
the substituent group A, and a heterocyclic group which may be substituted with one or
more groups selected from the substituent group A.

[0041]

The substituent group A consists of a halogen atom, cyano group, amino group
which may be protected, hydroxyl group which may be protected, a C,.¢ alkyl group which
may be substituted with one or more groups selected from the substituent group B, a Csg
cycloalkyl group which may be substituted with one or more groups selected from the

substituent group B, an aryl group which may be substituted with one or more groups
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selected from the substituent group B, a C;¢ alkoxy group which may be substituted with
one or more groups selected from the substituent group B, a C,_ alkylamino group which
may be substituted with one or more groups selected from the substituent group B, a di(Cj¢
alkyl)amino group which may be substituted with one or more groups selected from the
substituent group B, a heterocyclic group which may be substituted with one or more
groups selected from the substituent group B, and oxo group.

[0042]

The substituent group B consists of a halogen atom, cyano group, amino group
which may be protected, hydroxyl group which may be protected, a C; ¢ alkyl group which
may be substituted with a halogen atom or hydroxyl group, a C;.¢ alkoxy group which may
be substituted with a halogen atom or hydroxyl group, an aryl group, a heterocyclic group,
and oxo group.

[0043]

The substituent of the C,.¢ alkyl group which may be substituted, the C,.¢ alkenyl
group which may be substituted or the C,.¢ alkynyl group which may be substituted as R is
preferably a halogen atom, hydroxyl group, a C; alkylamino group which may be
substituted with one or more groups selected from the substituent group A-1, a di(Ci.6
alkyl)amino group which may be substituted with one or more groups selected from the
substituent group A-1, or a heterocyclic group which may be substituted with one or more
groups selected from the substituent group A-1.

The halogen atom mentioned above is preferably fluorine atom, chlorine atom or
bromine atom, more preferably bromine atom.

The C;¢ alkylamino group is preferably a C;.3 alkylamino group, more preferably
methylamino group or ethylamino group, further preferably methylamino group.

The di(C;.¢ alkyl)amino group is preferably a di(C;.3 alkyl)amino group, more
preferably dimethylamino group, diethylamino group or (methyl)(ethyl)amino group,
further preferably dimethylamino group.

The heterocyclic group is preferably azetidinyl group, piperazinyl group or
morpholinyl group.

[0044]

The substituent group A-1 consists of a halogen atom, hydroxyl group which may
be protected, and a C; alkyl group which may be substituted with hydroxyl group. The
halogen atom mentioned above is preferably fluorine atom, chlorine atom or bromine atom,
more preferably fluorine atom.

The C, alkyl group is preferably a C;_3 alkyl group, more preferably methyl group
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or ethyl group, further preferably methyl group.
[0045]

R? is preferably a C . alkyl group substituted with a substituent selected from the
group consisting of a Cy¢ alkylamino group which may be substituted with one or more
groups selected from the substituent group A-1 and a di(C,.¢ alkyl)amino group which may
be substituted with one or more groups selected from the substituent group A-1, more
preferably a C alkyl group substituted with a substituent selected from the group
consisting of a C;¢ alkylamino group and a di(C,.¢ alkyl)amino group, further preferably a
C, alkyl group substituted with a di(C;_¢ alkyl)amino group.

The C¢ alkyl group substituted with a di(C;_¢ alkyl)amino group mentioned above
is preferably a C.3 alkyl group substituted with a di(C,.3 alkyl)amino group, more
preferably methyl group or ethyl group substituted with a di(C.3 alkyl)amino group, further
preferably a di(C;_; alkyl)aminomethyl group.

The di(C,;.3 alkyl)aminomethyl group is preferably diethylaminomethyl group or
dimethylaminomethyl group, more preferably dimethylaminomethyl group.

[0046]

R’ is hydrogen atom, a C,.¢ alkyl group which may be substituted, a C,.¢ alkenyl
group which may be substituted or a C,.¢ alkynyl group which may be substituted, and R*
and R’ may bind together to form an atomic bond. R’ is preferably hydrogen atom, a C;
alkyl group, a C,.¢ alkenyl group, or a C,.¢ alkynyl group, or R? and R’ preferably bind
together to form an atomic bond, and R’ is more preferably hydrogen atom or a C ¢ alkyl
group, further preferably hydrogen atom.

Regardless of the types of the other substituents, the C;_¢ alkyl group, C,.¢ alkenyl
group, or Cp6 alkynyl group as R? may be substituted with one or more groups selected
from a halogen atom, cyano group, amino group which may be protected and hydroxyl
group which may be protected.

[0047]

R is hydrogen atom, a C;_¢ alkyl group which may be substituted, a C,.¢ alkenyl
group which may be substituted, a C,¢ alkynyl group which may be substituted, a Cs.g
cycloalkyl group which may be substituted or an imino protecting group, preferably
hydrogen atom or a C; alkyl group, more preferably a C,_¢ alkyl group.

The C.¢ alkyl group mentioned above is preferably a C;3 alkyl group, more
preferably methyl group or ethyl group, further preferably methyl group.

Regardless of the types of the other substituents, the C;_¢ alkyl group, C,.¢ alkenyl
group, Cy6 alkynyl group or Cs.¢ cycloalkyl group as R* may be substituted with one or
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more groups selected from a halogen atom, cyano group, amino group which may be
protected, hydroxyl group which may be protected, an aryl group which may be substituted
with one or more groups selected from the substituent group A, and a heterocyclic group
which may be substituted with one or more groups selected from the substituent group A.
[0048]

m of R are the same or different, and represent hydrogen atom or a C;_¢ alkyl
group which may be substituted, preferably hydrogen atom or a C;. alkyl group, more
preferably hydrogen atom.

[0049]

m of R are the same or different, and represent hydrogen atom or a C;_¢ alkyl
group which may be substituted, or R’ and R° binding to the same carbon atom may bind
together to form a C,¢ alkylene group which may be substituted, an O-(C, alkylene)
group which may be substituted, an NR")-(Cy alkylene) group which may be substituted
(in the formula, R' has the same meaning as that defined above), a (C;_; alkylene)-O-(C, 3
alkylene) group which may be substituted or a (C;3 alkylene)—N(R13)—(C1,3 alkylene) group
which may be substituted (in the formula, R'" has the same meanings as that defined above),
and R° preferably represents hydrogen atom or a C,. alkyl group, more preferably
hydrogen atom.

[0050]

n of R are the same or different, and represent hydrogen atom or a Cy¢ alkyl
group which may be substituted, preferably hydrogen atom or a C;. alkyl group, more
preferably hydrogen atom.

[0051]

n of R® are the same or different, and represent hydrogen atom or a Cy.¢ alkyl
group which may be substituted, or R’ and R® binding to the same carbon atom may bind
together to form a C, alkylene group which may be substituted, an O-(C, alkylene)
group which may be substituted, an NR'")-(C alkylene) group which may be substituted
(in the formula, R' has the same meaning as that defined above), a (C;.3 alkylene)-O-(C,3
alkylene) group which may be substituted or a (C;3 alkylene)—N(R14)—(C1_3 alkylene) group
which may be substituted (in the formula, R' has the same meanings as that defined above),
and R® preferably represents hydrogen atom or a C; alkyl group, more preferably
hydrogen atom.

[0052]
Regardless of the types of the other substituents, the C,_¢ alkyl group as R’ R% R’

or R® may be substituted with one or more groups selected from a halogen atom, cyano
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group, amino group which may be protected, hydroxyl group which may be protected, a C;.
¢ alkoxy group which may be substituted with one or more groups selected from the
substituent group A, an aryl group which may be substituted with one or more groups
selected from the substituent group A, and a heterocyclic group which may be substituted
with one or more groups selected from the substituent group A.

[0053]

Regardless of the types of the other substituents, the C,¢ alkylene group, O-(Cj
alkylene) group, NR"™)-(Cy alkylene) group (in the formula, R" has the same meaning as
that defined above), (C;_; alkylene)-O-(C, 3 alkylene) group, or (C; 3 alkylene)—N(R13 )-(Ci3
alkylene) group (in the formula, R"? has the same meanings as that defined above) formed
by R’ and R° binding together may be substituted with one or more groups selected from a
halogen atom, cyano group, amino group which may be protected, hydroxyl group which
may be protected and oxo group.

[0054]

Regardless of the types of the other substituents, the C;¢ alkyl group as R" orR™
may be substituted with one or more groups selected from a halogen atom, cyano group,
amino group which may be protected, and hydroxyl group which may be protected.

[0055]

Regardless of the types of the other substituents, the C,¢ alkylene group, O-(Cj
alkylene) group, NR'")-(C1s alkylene) group (in the formula, R' has the same meanings
as that defined above), (C;_3 alkylene)-O-(C,_; alkylene) group, or (C_3 alkylene)—N(RM)—
(Cy.3 alkylene) group (in the formula, R'* has the same meanings as that defined above)
formed by R’ and R® binding together may be substituted with one or more groups selected
from a halogen atom, cyano group, amino group which may be protected, hydroxyl group
which may be protected, and oxo group.

[0056]

R’isaCy alkyl group which may be substituted, a Cs.g cycloalkyl group which
may be substituted, an aryl group which may be substituted, a C;.¢ alkoxy group which may
be substituted, a heterocyclic group which may be substituted, or N(RIS)(RM) (in the
formula, R" and R'® have the same meanings as those defined above), preferably a C,¢
alkoxy group which may be substituted, a heterocyclic group which may be substituted, or
N(Rls)(Rlﬁ) (in the formula, R' and R'® have the same meanings as those defined above),
more preferably a Cy¢ alkoxy group which may be substituted or N(R"?)(R'®) (in the
formula, R'"® and R'® have the same meanings as those defined above), further preferably

N(R")(R') (in the formula, R"® and R' have the same meanings as those defined above).
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[0057]

Regardless of the types of the other substituents, the C;_¢ alkyl group, Cs
cycloalkyl group, aryl group, Cy.¢ alkoxy group or heterocyclic group as R’ may be
substituted with one or more groups selected from a halogen atom, cyano group, amino
group which may be protected, and hydroxyl group which may be protected.

[0058]

Regardless of the types of the other substituents, the C; alkyl group, C,¢ alkenyl
group, C,¢ alkynyl group, or Cs_3 cycloalkyl group as R"” may be substituted with one or
more groups selected from a halogen atom, cyano group, amino group which may be
protected, and hydroxyl group which may be protected.

[0059]

Regardless of the types of the other substituents, the C; alkyl group, C,¢ alkenyl
group, C, alkynyl group, Cs_g cycloalkyl group, aryl group, or heterocyclic group as R'®
may be substituted with one or more groups selected from a halogen atom, cyano group,
amino group which may be protected, hydroxyl group which may be protected, a C,.¢ alkyl
group which may be substituted with one or more groups selected from the substituent
group A, a Cs6 cycloalkyl group which may be substituted with one or more groups
selected from the substituent group A, an aryl group which may be substituted with one or
more groups selected from the substituent group A, a C; alkoxy group which may be
substituted with one or more groups selected from the substituent group A, an acyl group
which may be substituted with one or more groups selected from the substituent group A, a
C, alkoxycarbonyl group which may be substituted with one or more groups selected from
the substituent group A, a C,¢ alkylamino group which may be substituted with one or
more groups selected from the substituent group A, a di(C;.¢ alkyl)amino group which may
be substituted with one or more groups selected from the substituent group A, a Ci
alkylsulfonyl group which may be substituted with one or more groups selected from the
substituent group A, a C, alkylsulfonylamino group which may be substituted with one or
more groups selected from the substituent group A, and a heterocyclic group which may be
substituted with one or more groups selected from the substituent group A.

[0060]

Regardless of the types of the other substituents, the cyclic amino group formed by
R" andR'® together with the nitrogen atom to which they bind may be substituted with one
or more groups selected from a halogen atom, cyano group, amino group which may be
protected, hydroxyl group which may be protected, and oxo group.

[0061]
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Preferred examples of the C,.¢ alkoxy group which may be substituted mentioned
above as R’ include unsubstituted alkoxy groups, such as methoxy group, ethoxy group,
propoxy group, butoxy group, pentoxy group, cyclopropoxy group, cyclobutoxy group, and
cyclopentoxy group, more preferably ethoxy group, propoxy group, butoxy group, and
cyclopropoxy group.

Preferred examples of the heterocyclic group which may be substituted as R’
include azetidinyl group, pyrrolidinyl group, pyrazolyl group, piperazinyl group, triazolyl
group, morpholinyl group, and so forth. Preferred examples of the substituent of the
heterocyclic group include a halogen atom such as fluorine atom and a C, 3 alkyl group
such as methyl group.

[0062]

R" is preferably hydrogen atom, a C, alkyl group which may be substituted or a
Cs.5 cycloalkyl group which may be substituted, more preferably hydrogen atom, a C.¢
alkyl group or a Cs_g cycloalkyl group, further preferably hydrogen atom.

The C,¢ alkyl group mentioned above is preferably a C;3 alkyl group, and the Cs_g
cycloalkyl group is preferably cyclopropyl group.

[0063]

R'® is preferably a C,.¢ alkyl group which may be substituted, a Cs.g cycloalkyl
group which may be substituted, an aryl group which may be substituted or a heterocyclic
group which may be substituted, more preferably a C;¢ alkyl group which may be
substituted, a Cs.g cycloalkyl group which may be substituted or an aryl group which may
be substituted, further preferably a C,_¢ alkyl group which may be substituted or a C;_g
cycloalkyl group which may be substituted, particularly preferably a C,¢ alkyl group which
may be substituted.

Preferred examples of the substituent of the C,. alkyl group which may be
substituted include a halogen atom such as fluorine atom; cyano group; a C;_3 alkoxy group
such as methoxy group; a di(C,.;3 alkyl)amino group such as dimethylamino; an aryl group
such as phenyl group; and a heterocyclic group such as tetrahydropyranyl group, thienyl
group and morpholinyl group, and more preferred examples include a halogen atom such as
fluorine atom; and a C;3 alkoxy group such as methoxy group. In addition, a C;.¢ alkyl
group not having any substituent can also be preferably used.

The C. alkyl group mentioned above is preferably a C;3 alkyl group, more
preferably ethyl group or propyl group, further preferably propyl group.

Preferred examples of the Cs.g cycloalkyl group include those not having any

substituent. For example, cyclopropyl group, cyclobutyl group and cyclopentyl group are
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preferred, and cyclopropyl group is more preferred.

Preferred examples of the substituent of the aryl group which may be substituted
include a halogen atom such as fluorine atom; cyano group; a C;3 alkyl group such as
methyl group, ethyl group and propyl group; and a C, 3 alkoxy group such as methoxy
group and ethoxy group. In addition, an aryl group not having any substituent can also be
preferably used. The aryl group mentioned above is preferably phenyl group.

Preferred examples of the heterocyclic group which may be substituted include a
C, alkoxy group such as methoxy group and ethoxy group. In addition, a heterocyclic
group not having any substituent can also be preferably used. The heterocyclic group
mentioned above is preferably pyridyl group or quinolyl group.

[0064]

R'? is hydrogen atom, a halogen atom, a C,.¢ alkyl group which may be substituted,
a C;_g cycloalkyl group which may be substituted, an aryl group which may be substituted,
a C;¢ alkoxy group which may be substituted or a heterocyclic group which may be
substituted, preferably hydrogen atom, a C, alkyl group which may be substituted or an
aryl group which may be substituted, more preferably hydrogen atom or a C; alkyl group,
further preferably hydrogen atom.

Regardless of the types of the other substituents, the C;¢ alkyl group, C;g
cycloalkyl group, aryl group, C;_¢ alkoxy group or heterocyclic group as R" may be
substituted with one or more groups selected from a halogen atom, cyano group, amino
group which may be protected, and hydroxyl group which may be protected.

Preferred examples of the substituent of the aryl group which may be substituted
include a halogen atom such as fluorine atom and chlorine atom, and the aryl group is
preferably phenyl group.

[0065]

R'! is hydrogen atom, a C ¢ alkyl group which may be substituted, a C». alkenyl
group which may be substituted, a C,¢ alkynyl group which may be substituted or a Csg
cycloalkyl group which may be substituted, preferably hydrogen atom.

Regardless of the types of the other substituents, the C;_¢ alkyl group, C,.¢ alkenyl
group, Cy6 alkynyl group or Cs.¢ cycloalkyl group as R'' may be substituted with one or
more groups selected from a halogen atom, cyano group, amino group which may be
protected, hydroxyl group which may be protected, a C;.¢ alkyl group which may be
substituted with one or more groups selected from the substituent group A, an aryl group
which may be substituted with one or more groups selected from the substituent group A, a

C\.6 alkoxy group which may be substituted with one or more groups selected from the
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substituent group A, a C;¢ alkylamino group which may be substituted with one or more
groups selected from the substituent group A, a di(C;.¢ alkyl)amino group which may be
substituted with one or more groups selected from the substituent group A, and a
heterocyclic group which may be substituted with one or more groups selected from the
substituent group A.

[0066]

R'?is a C . alkyl group which may be substituted, a C,.¢ alkenyl group which may
be substituted, a C,¢ alkynyl group which may be substituted, a Cs.g cycloalkyl group
which may be substituted, an aryl group which may be substituted, a heterocyclic group
which may be substituted or a carbamoyl group which may be substituted, preferably a C;
alkyl group which may be substituted, a Cs.g cycloalkyl group which may be substituted, an
aryl group which may be substituted or a heterocyclic group which may be substituted,
more preferably an aryl group which may be substituted or a heterocyclic group which may
be substituted, further preferably an aryl group which may be substituted.

[0067]

Regardless of the types of the other substituents, the C; alkyl group, C,¢ alkenyl
group, C, alkynyl group, Cs_s cycloalkyl group, aryl group, heterocyclic group, or
carbamoyl group as R'> may be substituted with one or more groups selected from a
halogen atom, cyano group, amino group which may be protected, hydroxyl group which
may be protected, a carbamoyl group which may be substituted with one or more groups
selected from the substituent group A, a C; alkyl group which may be substituted with one
or more groups selected from the substituent group A, an aryl group which may be
substituted with one or more groups selected from the substituent group A, a C;¢ alkoxy
group which may be substituted with one or more groups selected from the substituent
group A, an acyl group which may be substituted with one or more groups selected from
the substituent group A, a C,_¢ alkoxycarbonyl group which may be substituted with one or
more groups selected from the substituent group A, a Cy.¢ alkylamino group which may be
substituted with one or more groups selected from the substituent group A, a di(C;.¢
alkyl)amino group which may be substituted with one or more groups selected from the
substituent group A, a C;¢ alkylsulfonyl group which may be substituted with one or more
groups selected from the substituent group A, a C;¢ alkylsulfonylamino group which may
be substituted with one or more groups selected from the substituent group A, and a
heterocyclic group which may be substituted with one or more groups selected from the
substituent group A.

[0068]
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The substituent of the C.¢ alkyl group which may be substituted, Cs_g cycloalkyl
group which may be substituted, aryl group which may be substituted, heterocyclic group
which may be substituted, or carbamoyl group which may be substituted as R' is
preferably a halogen atom, cyano group, amino group which may be protected, hydroxyl
group which may be protected, a carbamoyl group which may be substituted with one or
more groups selected from the substituent group A-2, a Cy alkyl group which may be
substituted with one or more groups selected from the substituent group A-2, a C;_¢ alkoxy
group which may be substituted with one or more groups selected from the substituent
group A-2, a Cy¢ alkylamino group which may be substituted with one or more groups
selected from the substituent group A-2, a di(C;.¢ alkyl)amino group which may be
substituted with one or more groups selected from the substituent group A-2, or a
heterocyclic group which may be substituted with one or more groups selected from the
substituent group A-2.

The substituent group A-2 consists of a halogen atom, a C;¢ alkyl group, a Csg
cycloalkyl group, a Cy.¢ alkoxy group, and a heterocyclic group.

[0069]

The C,¢ alkyl group which may be substituted as R"7is preferably a substituted C;.
¢ alkyl group, more preferably a substituted C, 3 alkyl group, further preferably a
substituted methyl group or a substituted ethyl group.

The substituent of the substituted C¢ alkyl group is preferably hydroxyl group; a
heterocyclic group such as pyridyl group, pyrrolidinyl group and morpholinyl group; or a
di(C, alkyl)amino group such as dimethylamino group. In particular, a C; alkyl group
substituted with a heterocyclic group such as pyridyl group, pyrrolidinyl group and
morpholinyl group is preferred.

[0070]

The aryl group which may be substituted as R'? is preferably a substituted aryl
group, more preferably a substituted phenyl group.

The substituent of the substituted phenyl group is preferably a halogen atom;
cyano group; amino group protected with an acyl group; a carbamoyl group which may be
substituted with one or more groups selected from a C; alkyl group and a C3.g cycloalkyl
group; a C;¢ alkyl group which may be substituted with one or more groups selected from a
halogen atom and a heterocyclic group; a C;.¢ alkoxy group which may be substituted with
a halogen atom; or a heterocyclic group, more preferably a halogen atom; cyano group; a
Ci.6 alkyl group which may be substituted with one or more groups selected from a halogen

atom and a heterocyclic group; or a C;.¢ alkoxy group which may be substituted with a
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halogen atom, further preferably cyano group, a C;_ alkyl group, or a C;_¢ alkoxy group,
particularly preferably cyano group.

The halogen atom mentioned above is preferably fluorine atom or chlorine atom,
more preferably fluorine atom.

The C, alkyl group is preferably a C;_3 alkyl group, more preferably methyl group
or ethyl group, further preferably methyl group.

Preferred examples of the Cs.g cycloalkyl group include cyclopropyl group.

The C,.¢ alkoxy group is preferably methoxy group, ethoxy group or propoxy
group, more preferably methoxy group or ethoxy group, further preferably methoxy group.

Preferred examples of the heterocyclic group include pyrazolyl group and triazolyl
group.

[0071]

When the aryl group is phenyl group, it is preferred that the phenyl group does not
have any substituent at the o-position, but has a substituent at the m- and/or p-position, it is
more preferred that the phenyl group does not have any substituent at the o-position, but
has a substituent at the m- or p-position, and it is still more preferred that the phenyl group
has a substituent only at the p-position.

Preferred substituents at the m-position or p-position are as described above.
[0072]

The heterocyclic group which may be substituted as R is preferably pyridyl
group which may be substituted, pyrazolyl group which may be substituted, thienyl group
which may be substituted, oxazolyl group which may be substituted, thiazolyl group which
may be substituted, isothiazolyl group which may be substituted, indazolyl group which
may be substituted, pyrazolopyridinyl group which may be substituted, quinolyl group
which may be substituted, isoquinolyl group which may be substituted, cinnolinyl group
which may be substituted, phthalazinyl group which may be substituted, quinoxalinyl group
which may be substituted, benzofuranyl group which may be substituted, or benzothiazolyl
group which may be substituted, more preferably pyridyl group which may be substituted,
indazolyl group which may be substituted, or pyrazolopyridinyl group which may be
substituted, further preferably pyridyl group which may be substituted.

[0073]

The substituent of the pyridyl group which may be substituted is preferably a
halogen atom, a C.¢ alkyl group, a C;.¢ alkoxy group, a C,.¢ alkylamino group or a
heterocyclic group, more preferably a halogen atom or a C,.¢ alkoxy group.

The halogen atom mentioned above is preferably fluorine atom or chlorine atom,
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more preferably fluorine atom.

The C,¢ alkyl group is preferably a C;_3 alkyl group, more preferably methyl group
or ethyl group, further preferably methyl group.

The C;¢ alkoxy group is preferably methoxy group, ethoxy group or propoxy
group, more preferably methoxy group or ethoxy group, further preferably methoxy group.

The C;.¢ alkylamino group is preferably methylamino group, ethylamino group or
propylamino group, more preferably methylamino group or ethylamino group, further
preferably methylamino group.

Preferred examples of the heterocyclic group include morpholinyl group.
[0074]

When R'? is pyridyl group which may be substituted, preferably it is a pyridyl
group represented by the following formula [I]-(1) or [1]-(2):

[Formula 8]

* *

9 fi
N NS R25 R26 \N R27
R24

-y 7 11
(in the formulas, R24, R25, R% and R? are the same or different, and represent hydrogen
atom, a halogen atom, a C;_¢ alkyl group, a C;¢ alkoxy group, a C;¢ alkylamino group or a
heterocyclic group, and * represents binding position), more preferably a pyridyl group
represented by the formula [1]-(2).

Preferred examples of R*, R*, R* and R are the same as those mentioned above
as substituent of the pyridyl group which may be substituted. It is more preferred that one
of R** and R”, or one of R* and R” represents hydrogen atom.

[0075]

The substituent of the pyridyl group which may be substituted is preferably a
halogen atom; a C;_ alkyl group which may be substituted with a C;_¢ alkoxy group; a C;¢
alkoxy group; or a di(C;.¢ alkyl)amino group, more preferably a C,.¢ alkyl group which
may be substituted with a C,.¢ alkoxy group; or a C¢ alkoxy group.

The halogen atom mentioned above is preferably fluorine atom or chlorine atom,
more preferably fluorine atom.

The C, alkoxy group is preferably methoxy group, ethoxy group or propoxy
group, more preferably methoxy group or ethoxy group, further preferably methoxy group.

The C, alkyl group is preferably a C;_3 alkyl group, more preferably methyl group
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or ethyl group, further preferably methyl group.

Preferred examples of the di(C;.¢ alkyl)amino group include a di(C;.3 alkyl)amino
group such as dimethylamino group.
[0076]

When R'? is indazolyl group which may be substituted, it is preferably an
indazolyl group represented by any one of the following formulas [II]-(1) to [II]-(4):
[Formula 9]

R28 R30

' Nl Nl * =N, 32 =N 34
\@/(N /@E/(N \CL(N—R — N-R
R29 * R31 R33 * R35
[11T-(1) J [11T1-(2) J [11-@3) ’ [17]-4)

(in the formula, R28, R’ 0, R*? and R* are the same or different, and represent hydrogen
atom; or a Cj_¢ alkyl group which may be substituted with a C;¢ alkoxy group, R29, R31, R¥
and R are the same or different, and represent hydrogen atom; a halogen atom; a C, alkyl
group which may be substituted with a C;.¢ alkoxy group; a C; alkoxy group; or a di(C;.¢
alkyl)amino group, and * represents binding position), more preferably an indazolyl group
represented by the formula [II]-(1) or [II]-(2), further preferably an indazolyl group
represented by the formula [II]-(1).

The C;.¢ alkoxy group mentioned above is preferably methoxy group, ethoxy
group or propoxy group, more preferably methoxy group or ethoxy group, further
preferably methoxy group.

The C,¢ alkyl group is preferably a C;.3 alkyl group, more preferably methyl group
or ethyl group, further preferably methyl group.

The halogen atom is preferably fluorine atom or chlorine atom, more preferably
fluorine atom.

Preferred examples of the di(C; alkyl)amino group include a di(C;_3 alkyl)amino
group such as dimethylamino group.

[0077]

R*, R, R** and R* preferably represent hydrogen atom; or a C,3 alkyl group
which may be substituted with a C,_3 alkoxy group, more preferably hydrogen atom, methyl
group, ethyl group or methoxyethyl group, further preferably hydrogen atom or methyl
group, particularly preferably hydrogen atom.

R” R’ R* and R¥ preferably represent hydrogen atom, a C;¢ alkyl group or a

C\.¢ alkoxy group, more preferably hydrogen atom, methyl group or methoxy group, further
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preferably hydrogen atom or methyl group, particularly preferably hydrogen atom.
[0078]

The substituent of the indazolyl group which may be substituted is preferably a C;.
¢ alkyl group which may be substituted with a C;_¢ alkoxy group; or a C; ¢ alkoxy group.

The C,. alkoxy group mentioned above is preferably methoxy group, ethoxy
group or propoxy group, more preferably methoxy group or ethoxy group, further
preferably methoxy group.

The C,¢ alkyl group is preferably a C;_3 alkyl group, more preferably methyl group
or ethyl group, further preferably methyl group.

[0079]

When R'? is pyrazolopyridinyl group which may be substituted, R is preferably a
pyrazolopyridinyl group represented by any one of the following formulas [III]-(1) to [III]-
4):

[Formula 10]

R36 R38 X "
* N__N NN NN _N
_ N -z | N A ‘N_RA0 -z N-R%
. | /N N / . ~ N ~
R37 * R39 R41 * R43
[ny-(1) ' [1]-2) , [nm1-@3 , [11]-(4)

(in the formula, R’ 6, R’ 8, R* and R* are the same or different, and represent hydrogen
atom; or a C; alkyl group which may be substituted with a C;_¢ alkoxy group, R? 7, R? 9, R*!
and R* are the same or different, and represent hydrogen atom; a C;_¢ alkyl group which
may be substituted with a C,¢ alkoxy group; or a C;.¢ alkoxy group, and * represents
binding position), more preferably a pyrazolopyridinyl group represented by the formula
[I]-(1) or [III]-(2), further preferably a pyrazolopyridinyl group represented by the
formula [1II]-(2).

The C,¢ alkoxy group mentioned above is preferably methoxy group, ethoxy
group or propoxy group, more preferably methoxy group or ethoxy group, further
preferably methoxy group.

The C, alkyl group is preferably a C;_3 alkyl group, more preferably methyl group
or ethyl group, further preferably methyl group.

[0080]

R*®, R*® R* and R* are preferably hydrogen atom; or a C;.3 alkyl group which

may be substituted with a C,.3 alkoxy group, more preferably hydrogen atom, methyl group,

ethyl group, methoxyethyl group or methoxy group, further preferably hydrogen atom or
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methyl group, particularly preferably hydrogen atom.

R R* R* and R* are preferably hydrogen atom, a C;.¢ alkyl group or a C;
alkoxy group, more preferably hydrogen atom, methyl group or methoxy group, further
preferably hydrogen atom.

[0081]

Preferred examples of the substituent of the pyrazolyl group which may be
substituted as R'? include a C,.¢ alkyl group such as methyl group.

Preferred examples of the substituent of the thienyl group which may be
substituted as R'? include cyano group and a heterocyclic group such as carbamoyl group.

Preferred examples of the substituent of the oxazolyl group which may be
substituted as R'? include a Cy.¢ alkyl group such as butyl group.

Preferred examples of the substituent of the thiazolyl group which may be
substituted as R' include cyano group.

Preferred examples of the substituent of the isothiazolyl group which may be
substituted as R'? include a C.¢ alkyl group such as methyl group.

Preferred examples of the substituent of the benzothiazolyl group which may be
substituted as R'? include a Cy.¢ alkyl group such as methyl group.

As the isoquinolyl group which may be substituted, cinnolinyl group which may
be substituted, phthalazinyl group which may be substituted, quinoxalinyl group which may
be substituted and benzofuranyl group which may be substituted as R, those not having
any substituent are also preferred.

Preferred examples of the substituent of the carbamoyl group which may be
substituted as R' include a heterocyclic group such as pyridyl group.

[0082]

X'isa group represented by the general formula [2]:

[Formula 11]

—x+x>  [2]

(in the formula, X* and X’ have the same meanings as those defined above).

X* is a divalent alicyclic hydrocarbon group which may be substituted, a divalent
aromatic hydrocarbon group which may be substituted, a divalent heterocyclic group which
may be substituted, a group represented by the general formula [3]:

[Formula 12]
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(in the formula, R”, R'® and p have the same meanings as those defined above) or an
atomic bond.

[0083]

Regardless of the types of the other substituents, the divalent alicyclic hydrocarbon
group, divalent aromatic hydrocarbon group or divalent heterocyclic group as X* may be
substituted with one or more groups selected from a halogen atom, cyano group, amino
group which may be protected, hydroxyl group which may be protected and oxo group.

When X" is a divalent alicyclic hydrocarbon group which may be substituted,
preferred examples of the divalent alicyclic hydrocarbon group include cyclohexylene
group, and an unsubstituted alicyclic hydrocarbon group is also preferred.

When X" is a divalent aromatic hydrocarbon group which may be substituted,
preferred examples of the divalent aromatic hydrocarbon group include phenylene group,
and an unsubstituted aromatic hydrocarbon group is also preferred.

When X" is a divalent a heterocyclic group, preferred examples of the divalent
heterocyclic group include pyridinediyl group, and an unsubstituted heterocyclic group is
also preferred.

[0084]

When X*is a group represented by the general formula [3]:

[Formula 13]

17

0 -0-1

"o [3]

(in the formula, R”, R'® and p have the same meanings as those defined above), p of R
are the same or different, and represent hydrogen atom or a C; alkyl group which may be
substituted, or one R'” among p of R'” may bind with R* to form a C, alkylene group
which may be substituted, a (C;_; alkylene)-O group which may be substituted, a (C; 3
alkylene)—N(ng) group which may be substituted (in the formula, R' has the same
meaning as that defined above), a (C;3 alkylene)-O-(C,3 alkylene) group which may be
substituted or a (C3 alkylene)—N(ng)—(C1_3 alkylene) group which may be substituted (in

the formula, R'" has the same meaning as that defined above), p of R'® are the same or
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different, and represent hydrogen atom or a C,.¢ alkyl group which may be substituted, or
R and R"® binding to the same carbon atom may bind together to form a C,.¢ alkylene
group which may be substituted, an O-(C; alkylene) group which may be substituted, an
N(R**)-(C, alkylene) group which may be substituted (in the formula, R* has the same
meaning as that defined above), a (C;3 alkylene)-O-(C,3 alkylene) group which may be
substituted, or a (Cy.3 alkylene)—N(RzO)—(C1_3 alkylene) group which may be substituted (in
the formula, R* has the same meaning as that defined above), and p has the same meaning
as that defined above.

[0085]

p of R are the same or different, and preferably represent hydrogen atom or a Cy¢
alkyl group which may be substituted, or bind with R* to represent a Cy.¢ alkylene group
which may be substituted or a (C;.3 alkylene)-N(R'")-(C_; alkylene) group which may be
substituted (in the formula, R" has the same meaning as that defined above).

The C. alkyl group of the C, alkyl group which may be substituted mentioned
above is preferably methyl group, ethyl group, propyl group or butyl group, more
preferably methyl group, ethyl group or propyl group, further preferably methyl group or
ethyl group, particularly preferably methyl group.

[0086]

Regardless of the types of the other substituents, the C;¢ alkyl group as R" may be
substituted with one or more groups selected from a halogen atom, cyano group, amino
group which may be protected and hydroxyl group which may be protected. Preferred
examples of the substituent of the C,.¢ alkyl group which may be substituted include a
halogen atom such as fluorine atom; hydroxyl group; a C;.3 alkoxy group such as methoxy
group; and an aryl group such as phenyl group.

[0087]

Regardless of the types of the other substituents, the C;.¢ alkylene group, (C3
alkylene)-O group, (C 3 alkylene)—N(ng) group (in the formula, R'? has the same meaning
as that defined above), (C;.3 alkylene)-O-(C;_3 alkylene) group or (C;.3 alkylene)—N(ng)—
(Ci.3 alkylene) group (in the formula, R' has the same meaning as that defined above)
formed by R* and R"” binding together may be substituted with one or more groups selected
from a halogen atom, cyano group, amino group which may be protected, hydroxyl group
which may be protected and oxo group.

The C,¢ alkylene group of the C|.¢ alkylene group which may be substituted
formed by R" together with R'is preferably a C 3 alkylene, more preferably ethylene

group.
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Preferred examples of the substituent of the C,. alkylene group which may be
substituted include a halogen atom such as fluorine atom; hydroxyl group; a C,.3 alkyl
group such as methyl group; and a C;3 alkoxy group such as methoxy group.

The C, 3 alkylene of the (C; 3 alkylene)—N(ng)—(C1_3 alkylene) group which may
be substituted (in the formula, R' has the same meaning as that defined above) formed by
R" together with R'is preferably a C,; alkylene group, more preferably ethylene group or
trimethylene group. In addition, an unsubstituted (C;.3 alkylene)—N(Rw)—(Cl,g alkylene)
group (in the formula, R" has the same meaning as that defined above) is also preferred.
[0088]

p of R'® are the same or different, and preferably represent hydrogen atom or a Cy¢
alkyl group which may be substituted, or R and R" binding to the same carbon atom may
bind together to represent a (C,.3 alkylene)-O-(C,.3 alkylene) group which may be
substituted.

[0089]

Regardless of the types of the other substituents, the C,¢ alkylene group, O-(Cj
alkylene) group, N(R**)-(C,¢ alkylene) group (in the formula, R* has the same meaning as
that defined above), (C,.3 alkylene)-O-(C.3 alkylene) group or (C,3 alkylene)-N(R**)-(C, s
alkylene) group (in the formula, R** has the same meaning as that defined above) formed
by R and R"® binding together may be substituted with one or more groups selected from
a halogen atom, cyano group, amino group which may be protected, hydroxyl group which
may be protected and oxo group.

[0090]

Regardless of the types of the other substituents, the C,_¢ alkyl group as R'® may be
substituted with one or more groups selected from a halogen atom, cyano group, amino
group which may be protected, hydroxyl group which may be protected, a C;_¢ alkoxy
group which may be substituted with one or more groups selected from the substituent
group A, an aryl group which may be substituted with one or more groups selected from the
substituent group A and a heterocyclic group which may be substituted with one or more
groups selected from the substituent group A.

[0091]

Regardless of the types of the other substituents, the C;_¢ alkyl group as R' or R¥
may be substituted with one or more groups selected from a halogen atom, cyano group,
amino group which may be protected and hydroxyl group which may be protected.

The C,¢ alkylene group of the C;.¢ alkylene group which may be substituted

formed by R'” together with R* mentioned above is preferably a C; ; alkylene, more
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preferably ethylene group.

Preferred examples of the substituent of the C,. alkylene group which may be
substituted include a halogen atom such as fluorine atom; hydroxyl group; a C,.3 alkyl
group such as methyl group; and a C,; 3 alkoxy group such as methoxy group.

The C, 3 alkylene group of the (C,.3 alkylene)-O-(C, 3 alkylene) group which may
be substituted formed by R and R"® binding to the same carbon atom and binding together
is preferably ethylene group. In addition, an unsubstituted (C;.3 alkylene)-O-(C;_3
alkylene) group is also preferred.

[0092]

X° represents oxygen atom, N(R?") (in the formula, R*' has the same meaning as
that defined above), C(=0), C(:O)—N(Rzl) (in the formula, R?! has the same meaning as
that defined above) or an atomic bond.

[0093]

Regardless of the types of the other substituents, the C;¢ alkyl group, C,.¢ alkenyl
group or Cy¢ alkynyl group as R*! may be substituted with one or more groups selected
from a halogen atom, cyano group, amino group which may be protected and hydroxyl
group which may be protected.

R*' of N(R*) is preferably hydrogen atom, or R*' preferably binds with R* to form
a C alkylene group which may be substituted.

The C;¢ alkylene group mentioned above is preferably a C;.3 alkylene group, more
preferably ethylene group or trimethylene group.

R*' of C(=0)-N(R?) is preferably hydrogen atom.

[0094]

Regardless of the types of the other substituents, the C;¢ alkylene group formed by
R* and R*! binding together may be substituted with one or more groups selected from a
halogen atom, cyano group, amino group which may be protected, hydroxyl group which
may be protected and oxo group.

[0095]

p is an integer of 1 to 6, preferably an integer of 1 to 4, more preferably an integer
of 1 to 3, further preferably 1 or 2, particularly preferably 1.

[0096]

Regardless of the types of the other substituents, the C;_¢ alkyl group, C,.¢ alkenyl
group or C,.¢ alkynyl group as R** may be substituted with one or more groups selected
from a halogen atom, cyano group, amino group which may be protected and hydroxyl

group which may be protected.
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[0097]

Regardless of the types of the other substituents, the C;_¢ alkyl group, Cs
cycloalkyl group, aryl group, Cy.¢ alkoxy group or heterocyclic group as R* may be
substituted with one or more groups selected from a halogen atom, cyano group, amino
group which may be protected, hydroxyl group which may be protected and oxo group.
[0098]

X? is a C¢ alkylene group which may be substituted, a divalent alicyclic
hydrocarbon group which may be substituted, a divalent aromatic hydrocarbon group which
may be substituted or a divalent heterocyclic group which may be substituted.

[0099]

Regardless of the types of the other substituents, the C;_¢ alkylene group, divalent
alicyclic hydrocarbon group, divalent aromatic hydrocarbon group or divalent heterocyclic
group as X2 may be substituted with one or more groups selected from a halogen atom,
cyano group, amino group which may be protected, hydroxyl group which may be
protected, a C;_¢ alkyl group which may be substituted with one or more groups selected
from the substituent group A, a C;.¢ alkoxy group which may be substituted with one or
more groups selected from the substituent group A and oxo group.

[0100]

When X’ is a C,.¢ alkylene group which may be substituted, the C;.¢ alkylene
group of the C¢ alkylene group which may be substituted is preferably methylene group,
ethylene group or trimethylene group, more preferably trimethylene group.

The substituent of the C;.¢ alkylene group of the C,¢ alkylene group which may be
substituted is preferably oxo group or a C,.6 alkyl group, more preferably a C;_3 alkyl group,
further preferably methyl group or ethyl group, particularly preferably methyl group. In
addition, as the C,. alkylene group which may be substituted, an unsubstituted C,.¢
alkylene group is preferred.

[0101]

When X is a divalent alicyclic hydrocarbon group which may be substituted, the
divalent alicyclic hydrocarbon group of the divalent alicyclic hydrocarbon group which
may be substituted is preferably cyclobutylene group, cyclopentylene group or
cyclohexylene group, more preferably cyclobutylene group or cyclohexylene group, further
preferably cyclobutylene group.

The cyclobutylene group mentioned above is preferably
[Formula 14]
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(in the formula, * represents binding position), more preferably
[Formula 15]

i

(in the formula, * represents binding position).
The cyclopentylene group is preferably
[Formula 16]

e

* *

(in the formula, * represents binding position), more preferably

[Formula 17]

(in the formula, * represents binding position), more preferably
[Formula 18]
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(in the formula, * represents binding position).
The cyclohexylene group is preferably
[Formula 19]

*

R

*

(in the formula, * represents binding position), more preferably
[Formula 20]

*
o
=
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*

(in the formula, * represents binding position), still more preferably
[Formula 21]
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(in the formula, * represents binding position).

In addition, as the divalent alicyclic hydrocarbon group which may be substituted,
an unsubstituted divalent alicyclic hydrocarbon group is preferred.
[0102]

When X is an aromatic hydrocarbon group which may be substituted, the
aromatic hydrocarbon group of the aromatic hydrocarbon group which may be substituted
is preferably phenylene group.

The phenylene group mentioned above is preferably
[Formula 22]

(in the formula, * represents binding position).
[0103]

When X? is an aromatic hydrocarbon group which may be substituted, the
substituent of the aromatic hydrocarbon group which may be substituted is preferably a
halogen atom; a C; alkyl group which may be substituted with a halogen atom; or a C;¢
alkoxy group.

The halogen atom mentioned above is preferably fluorine atom or chlorine atom,
more preferably fluorine atom.

The C, alkyl group is preferably a C;_3 alkyl group, more preferably methyl group
or ethyl group, further preferably methyl group.

The C, alkoxy group is preferably methoxy group, ethoxy group or propoxy
group, more preferably methoxy group or ethoxy group, further preferably methoxy group.

In addition, as the divalent aromatic hydrocarbon group which may be substituted,
an unsubstituted divalent aromatic hydrocarbon group is preferred.

[0104]

When X is a divalent heterocyclic group which may be substituted, the
heterocyclic group of the divalent heterocyclic group which may be substituted is
preferably pyrrolidinediyl group, piperidinediyl group, tetrahydropyridinediyl group,
pyridinediyl group, isoxazolediyl group, oxadiazoldiyl group, benzoimidazolediyl group or

benzooxazolediyl group, more preferably pyrrolidinediyl group, piperidinediyl group,
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tetrahydropyridinediyl group, pyridinediyl group, isoxazolediyl group or oxadiazoldiyl
group, further preferably piperidinediyl group, tetrahydropyridinediyl group or pyridinediyl
group, particularly preferably pyridinediyl group.

In addition, as the divalent heterocyclic group which may be substituted, an
unsubstituted divalent heterocyclic group is preferred.

[0105]

X is a C6 alkylene group which may be substituted, a C,.¢ alkenylene group
which may be substituted, a C,¢ alkynylene group which may be substituted, an O-(C;¢
alkylene) group which may be substituted, an S(O)4-(C; alkylene) group which may be
substituted (in the formula, q represents 0, 1 or 2), an N(Rzz)—(Cl,ﬁ alkylene) group which
may be substituted (in the formula, R* has the same meaning as that defined above),
N(R*)-C(=0) (in the formula, R* has the same meaning as that defined above) or an
atomic bond.

[0106]

Regardless of the types of the other substituents, the C; alkylene group, Cy.6
alkenylene group, C,. alkynylene group, O-(Ci.s alkylene) group, S(O)q-(Ci.s alkylene)
group or NR*)-(C 16 alkylene) group (in the formula, R** and g have the same meanings as
those defined above) as X may be substituted with one or more groups selected from a
halogen atom, cyano group, amino group which may be protected, hydroxyl group which
may be protected and oxo group.

[0107]

The compounds wherein X3 is aCag alkynylene group which may be substituted
or N(Rzz)—C(:O) (in the formula, R* has the same meaning as that defined above) are
preferred, and the compounds wherein X is ethynylene group are more preferred.

[0108]

X is preferably a C alkylene group, a Cy.6 alkenylene group, a C,.¢ alkynylene
group, an S(O)q-(Cy.6 alkylene) group (in the formula, q has the same meaning as that
defined above), N(Rzz)—C(=O) (in the formula, R* has the same meaning as that defined
above) or an atomic bond, more preferably a C,.¢ alkynylene group or N(R*)-C(=0) (in the
formula, R? has the same meaning as that defined above), further preferably a C,¢
alkynylene group.

[0109]

As for X°, the C ¢ alkylene group is preferably ethylene group, the C,.¢ alkenylene
group is preferably ethenylene group, the C,.¢ alkynylene group is preferably ethynylene
group, the C alkylene group of the O-(C, alkylene) group is preferably methylene group,
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the C;. alkylene group of the S(O)4-(C. alkylene) group (in the formula, q has the same
meaning as that defined above) is preferably methylene group, q is preferably an integer of
0, the C; alkylene group of the N(Rzz)—(C1_6 alkylene) group (in the formula, R? has the
same meaning as that defined above) is preferably methylene group, R** of N(R*)-(C ¢
alkylene) group (in the formula, R*? has the same meaning as that defined above) is
preferably hydrogen atom, and R* of N(Rzz)—C(:O) (in the formula, R* has the same
meaning as that defined above) is preferably hydrogen atom.

[0110]

Z'is nitrogen atom or C(R%) (in the formula, R* has the same meaning as that
defined above), preferably nitrogen atom.
[0111]

m is an integer of O to 6, preferably an integer of O to 3, more preferably an integer
of 0 to 2, further preferably an integer of O or 1, particularly preferably an integer of 0.
[0112]

n is an integer of O to 6, preferably an integer of 0 to 3, more preferably an integer
of 0 to 2, further preferably an integer of 0 or 1, particularly preferably an integer of 0.
[0113]

As the compound of the present invention represented by the general formula [1],
preferred compounds include the following compounds.

[0114]

The compounds wherein R' is hydrogen atom are preferred.
[0115]

The compounds wherein R’ is hydrogen atom or a C;. alkyl group which may be
substituted are preferred, the compounds wherein R? is a C alkyl group which may be
substituted are more preferred, and the compounds wherein R%isaCyg alkyl group
substituted with a di(C,.¢ alkyl)amino group are further preferred.

[0116]

The compounds wherein R’ is hydrogen atom or a C;¢ alkyl group which may be
substituted are preferred, and the compounds wherein R’ is hydrogen atom are more
preferred.

[0117]

The compounds wherein R is hydrogen atom or a C;. alkyl group which may be
substituted are preferred, and the compounds wherein R* is a C,¢ alkyl group are more
preferred.

[0118]
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The compounds wherein R’, R R’ and R® are hydrogen atom or a C; alkyl group
are preferred, and the compounds wherein R>, R R’ and R® are hydrogen atoms are more
preferred.

[0119]

The compounds wherein R’ is N(RIS)(RM) (in the formula, R' and R'® have the

same meanings as those defined above) are preferred.
[0120]

The compounds wherein R is hydrogen atom are preferred.
[0121]

The compounds wherein R is hydrogen atom are preferred.
[0122]]

The compounds wherein R'? is an aryl group which may be substituted or a
heterocyclic group which may be substituted are preferred, the compounds wherein R is
phenyl group which may be substituted, pyridyl group which may be substituted, oxazolyl
group which may be substituted, pyrazolyl group which may be substituted, thiazolyl group
which may be substituted, isoquinolyl group which may be substituted or cinnolyl group
which may be substituted are preferred.

[0123]

The compounds wherein X! s -X*-X5- (in the formula, X* and X’ have the same
meanings as those defined above) are preferred, and the compounds wherein X' is -X*-X°-
(in the formula, X* represents a group represented by the general formula [3]:

[Formula 23]

17

-

-0-20

p [3]

(in the formula, R”, R'® and p have the same meanings as those defined above), and X’
represents C(=0)-NH) are more preferred.
[0124]

The compounds wherein X is a Cy.¢ alkylene group which may be substituted or a
divalent alicyclic hydrocarbon group which may be substituted are preferred, and the
compounds wherein X*isaCps alkylene group which may be substituted or a divalent 4-,
5- or 6-membered ring alicyclic hydrocarbon group which may be substituted are more
preferred.

[0125]
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The compounds wherein Z'is nitrogen atom are preferred.
[0126]
As the compounds of the present invention, those represented by the following

general formula [1]-(1):

[Formula 24]
H
| R4a R17a R17bH R9a
S
C/ ﬁ_N_(l;_(l;_N_x2a_x3a | NN
H
J' o) H R13b N/)\N/

12a
[(11-(1)
(in the formula, R*, R* R R'® R'™ R* R'* X* and X* have the same meanings as
those defined above) are preferred.
[0127]

R*is hydrogen atom or a C;¢ alkyl group which may be substituted, preferably a
C\.6 alkyl group which may be substituted.

The C,.¢ alkyl group which may be substituted mentioned above is preferably a C;.
3 alkyl group which may be substituted, more preferably methyl group or ethyl group which
may be substituted, further preferably methyl group which may be substituted.

[0128]

The substituent of the Cy.¢ alkyl group which may be substituted as R* is
preferably a halogen atom, hydroxyl group, a C;¢ alkylamino group which may be
substituted with one or more substituents selected from the substituent group A-3, a di(C,
alkyl)amino group which may be substituted with one or more substituents selected from
the substituent group A-3 or a heterocyclic group which may be substituted with one or
more substituents selected from the substituent group A-3.

The halogen atom mentioned above is preferably fluorine atom, chlorine atom or
bromine atom, more preferably bromine atom.

The C;¢ alkylamino group is preferably a C;.3 alkylamino group, more preferably
a C;_, alkylamino group, further preferably methylamino group.

The di(C;_¢ alkyl)amino group is preferably a di(C,_; alkyl)amino group, more
preferably a di(C;., alkyl)amino group, further preferably dimethylamino group.

The heterocyclic group is preferably azetidinyl group, piperazinyl group or
morpholinyl group.

The substituent group A-3 consists of a halogen atom, hydroxyl group which may
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be protected and a C,.¢ alkyl group which may be substituted with hydroxyl group.

The halogen atom mentioned above is preferably fluorine atom, chlorine atom or
bromine atom, more preferably fluorine atom.

The C,¢ alkyl group is preferably a C;_; alkyl group, more preferably methyl group
or ethyl group, further preferably methyl group.

[0129]

The substituent of the Cy.¢ alkyl group which may be substituted as R* is more
preferably a C,.¢ alkylamino group which may be substituted with one or more groups
selected from the substituent group A-1 or a di(C, ¢ alkyl)amino group which may be
substituted with one or more groups selected from the substituent group A-1, still more
preferably a C,.¢ alkylamino group or a di(C;.¢ alkyl)amino group, further preferably a
di(C; alkyl)amino group.

As the C;¢ alkyl group substituted with a di(C,.¢ alkyl)amino group mentioned
above is preferably a C;.3 alkyl group substituted with a di(C,.3 alkyl)amino group, more
preferably methyl group or ethyl group substituted with a di(C.3 alkyl)amino group, further
preferably a di(C;_; alkyl)aminomethyl group.

The di(C,;.3 alkyl)aminomethyl group is preferably diethylaminomethyl group or
dimethylaminomethyl group, more preferably dimethylaminomethyl group.

[0130]

R*is hydrogen atom or a C;.¢ alkyl group which may be substituted, preferably
hydrogen atom or a C;.¢ alkyl group, more preferably a C,_¢ alkyl group.

The C,¢ alkyl group is preferably a C;_3 alkyl group, more preferably methyl group
or ethyl group, further preferably methyl group.

[0131]

R is hydrogen atom or a C;.¢ alkyl group which may be substituted, provided
that R'"* may form a divalent nitrogen-containing heterocyclic group which may be
substituted together with R* the nitrogen atom to which R* binds, and the carbon atom to
which R'” binds, and R' is preferably hydrogen atom or a C;_ alkyl group, more
preferably a C; ¢ alkyl group.

In addition, when R'" is a C, alkyl group, it is preferably
[Formula 25]

* *%

~
|§17a
(in the formula, * is the binding position on the nitrogen atom side, and ** is the binding
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position on the carbon atom side).
[0132]

The C¢ alkyl group of the C; alkyl group which may be substituted mentioned
above is preferably methyl group, ethyl group, propyl group or butyl group, more
preferably methyl group, ethyl group or propyl group, further preferably methyl group or
ethyl group, particularly preferably methyl group.

[0133]

The substituent of the C,.¢ alkyl group which may be substituted is preferably a
halogen atom such as fluorine atom; hydroxyl group; a C;¢ alkoxy group such as methoxy
group; or an aryl group such as phenyl group.

[0134]

The divalent nitrogen-containing heterocyclic group of the divalent nitrogen-

containing heterocyclic group which may be substituted formed by R R*, the nitrogen

atom to which R* binds and the carbon atom to which R'"

binds binding together is
preferably azetidinediyl group, pyrrolidinediyl group, piperidinediyl group,
homopiperidinediyl group, piperazinediyl group or homopiperazinediyl group, more
preferably azetidinediyl group or pyrrolidinediyl group.

The substituent of the divalent nitrogen-containing heterocyclic group which may
be substituted is preferably a halogen atom such as fluorine atom; hydroxyl group; a C;.3
alkyl group such as methyl group; or a C;¢ alkoxy group such as methoxy group. In
addition, an unsubstituted divalent nitrogen-containing heterocyclic group is also preferred.
[0135]

R'"" and R"®" are the same or different, and represent hydrogen atom or a C;¢ alkyl
group which may be substituted, provided that, R'”® and R'® may form C(=0) together
with the carbon atom to which they bind, or R'™ and R"* may form a divalent heterocyclic
group which may be substituted together with the carbon atom to which they bind,
preferably R and R'* represent a C;¢ alkyl group, or R'™ and R" form C(=0) together
with the carbon atom to which they bind, more preferably R'™ and R"™" form C(=0)
together with the carbon atom to which they bind.

The C. alkyl group mentioned above is preferably a C;3 alkyl group, more
preferably methyl group or ethyl group, further preferably methyl group.

The heterocyclic group is preferably tetrahydropyranediyl group. In addition, as
the heterocyclic group which may be substituted, an unsubstituted heterocyclic group is
also preferred.

[0136]
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The substituent of the C.¢ alkyl group which may be substituted is preferably a
halogen atom such as fluorine atom; hydroxyl group; or a C,_¢ alkoxy group such as
methoxy group.

[0137]

R*isaC alkyl group which may be substituted, a C;.¢ alkoxy group which may
be substituted, a heterocyclic group which may be substituted or N(R15 )(Rlﬁ) (in the
formula, R" and R'® have the same meanings as those defined above), preferably a C,¢
alkoxy group which may be substituted, a heterocyclic group which may be substituted or
N(R")(R') (in the formula, R"® and R' have the same meanings as those defined above),
more preferably a C;¢ alkoxy group which may be substituted or N(R")(R'®), further
preferably N(R15 )(Rlﬁ) (in the formula, R' and R'® have the same meanings as those
defined above).

[0138]

Preferred examples of the C,.¢ alkoxy group which may be substituted mentioned
above include those not having any substituent, for example, methoxy group, ethoxy group,
propoxy group, butoxy group, pentyloxy group, cyclopropoxy group, cyclobutoxy group,
cyclopentyloxy group and so forth, preferably ethoxy group, propoxy group, butoxy group,
and cyclopropoxy group.

Preferred examples of the heterocyclic group which may be substituted include
azetidinyl group, pyrrolidinyl group, pyrazolyl group, piperazinyl group, triazolyl group,
morpholinyl group, and so forth. Preferred examples of the substituent of the heterocyclic
group include a halogen atom such as fluorine atom and a C,_3 alkyl group such as methyl
group.

[0139]

R of N(R15 )(Rlﬁ) (in the formula, R' and R'® have the same meanings as those
defined above) is preferably hydrogen atom, a C alkyl group which may be substituted or
a C;_g cycloalkyl group which may be substituted, more preferably hydrogen atom, a C;¢
alkyl group or a Cs_g cycloalkyl group, further preferably hydrogen atom.

The C.¢ alkyl group mentioned above is preferably a C;3 alkyl group, and
preferred examples of the Cs_g cycloalkyl group include cyclopropyl.

[0140]

R'C of N(Rls)(Rlﬁ) (in the formula, R" and R'® have the same meanings as those
defined above) is preferably a C alkyl group which may be substituted, a C3.g cycloalkyl
group which may be substituted, an aryl group which may be substituted or a heterocyclic

group which may be substituted, more preferably a C; alkyl group which may be
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substituted, a Cs.g cycloalkyl group which may be substituted or an aryl group which may
be substituted, further preferably a C,_¢ alkyl group which may be substituted or a Cs_g
cycloalkyl group which may be substituted, particularly preferably a C; alkyl group which
may be substituted.

Preferred examples of the substituent of the C,. alkyl group which may be
substituted include a halogen atom such as fluorine atom; cyano group; a C;_3 alkoxy group
such as methoxy group; a di(C,3 alkyl)amino group such as dimethylamino; an aryl group
such as phenyl group; and a heterocyclic group such as tetrahydropyranyl group, thienyl
group and morpholinyl group, and it is preferably a halogen atom such as fluorine atom; or
a C;_; alkoxy group such as methoxy group. In addition, a C; alkyl group not having any
substituent can also be preferably used.

The C alkyl group mentioned above is preferably a C;¢ alkyl group, more
preferably ethyl group or propyl group, further preferably propyl group.

Preferred examples of the Cs.g cycloalkyl group include those not having any
substituent. For example, such a Cs_s cycloalkyl group as cyclopropyl group, cyclobutyl
group and cyclopentyl group is preferred, and cyclopropyl group is more preferred.

Preferred examples of the substituent of the heterocyclic group which may be
substituted include a C;_; alkoxy group such as methoxy group and ethoxy group. In
addition, a heterocyclic group not having any substituent can also be preferably used. The
heterocyclic group is preferably pyridyl group or quinolyl group.

[0141]

R isaC alkyl group which may be substituted, an aryl group which may be
substituted or a heterocyclic group which may be substituted, preferably an aryl group
which may be substituted or a heterocyclic group which may be substituted, more
preferably an aryl group which may be substituted.

[0142]

The substituent of the C.¢ alkyl group which may be substituted as R is
preferably a halogen atom, cyano group, amino group which may be protected, hydroxyl
group which may be protected, a carbamoyl group which may be substituted with one or
more groups selected from the substituent group A-4, a C; alkyl group which may be
substituted with one or more groups selected from the substituent group A-4, a C,_¢ alkoxy
group which may be substituted with one or more groups selected from the substituent
group A-4, a C; alkylamino group which may be substituted with one or more groups
selected from the substituent group A-4, a di(C,.¢ alkyl)amino group which may be

substituted with one or more groups selected from the substituent group A-4, or a
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heterocyclic group which may be substituted with one or more groups selected from the
substituent group A-4.

The substituent group A-4 consists of a halogen atom, a C,.¢ alkyl group, a Cs.g
cycloalkyl group, a Cy¢ alkoxy group and a heterocyclic group.
[0143]

The C;¢ alkyl group which may be substituted as R s preferably a substituted
C\.6 alkyl group, more preferably a substituted C;_3 alkyl group, further preferably a
substituted methyl group or ethyl group.

The substituent of the substituted C; ¢ alkyl group is preferably hydroxyl group; a
heterocyclic group such as pyridyl group, pyrrolidinyl group and morpholinyl group; or a
di(C;.¢ alkyl)amino group such as dimethylamino group. In particular, a C,.¢ alkyl group
substituted with a heterocyclic group such as pyridyl group, pyrrolidinyl group and
morpholinyl group is preferred.

[0144]

The aryl group which may be substituted as R'*is preferably a substituted aryl
group, more preferably a substituted phenyl group.

The substituent of the substituted phenyl group is preferably a halogen atom;
cyano group; amino group protected with an acyl group; a carbamoyl group which may be
substituted with one or more groups selected from a C; alkyl group and a C3.3 cycloalkyl
group; a C;¢ alkyl group which may be substituted with one or more groups selected from a
halogen atom and a heterocyclic group; a C;.¢ alkoxy group which may be substituted with
a halogen atom; or a heterocyclic group, more preferably a halogen atom; cyano group; a
Ci.6 alkyl group which may be substituted with one or more groups selected from a halogen
atom and a heterocyclic group; or a C;.¢ alkoxy group which may be substituted with a
halogen atom, further preferably cyano group, a C, alkyl group or a C,.¢ alkoxy group,
particularly preferably cyano group.

The halogen atom mentioned above is preferably fluorine atom or chlorine atom,
more preferably fluorine atom.

The C,¢ alkyl group is preferably a C;_3 alkyl group, more preferably methyl group
or ethyl group, further preferably methyl group.

Preferred examples of the C;_g cycloalkyl group include cyclopropyl group.

The C,.¢ alkoxy group is preferably methoxy group, ethoxy group or propoxy
group, more preferably methoxy group or ethoxy group, further preferably methoxy group.

Preferred examples of the heterocyclic group include pyrazolyl group and triazolyl

group.
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[0145]

When the aryl group is phenyl group, it is preferred that the phenyl group does not
have any substituent at the o-position, but has a substituent at the m- and/or p-position, it is
more preferred that the phenyl group does not have any substituent at the o-position, but
has a substituent at the m- or p-position, and it is still more preferred that the phenyl group
has a substituent only at the p-position.

Preferred substituents at the m-position or p-position are as described above.
[0146]

The heterocyclic group which may be substituted as R'* is preferably pyridyl
group which may be substituted, pyrazolyl group which may be substituted, thienyl group
which may be substituted, oxazolyl group which may be substituted, thiazolyl group which
may be substituted, isothiazolyl group which may be substituted, indazolyl group which
may be substituted, pyrazolopyridinyl group which may be substituted, quinolyl group
which may be substituted, isoquinolyl group which may be substituted, cinnolinyl group
which may be substituted, phthalazinyl group which may be substituted, quinoxalinyl group
which may be substituted, benzofuranyl group which may be substituted or benzothiazolyl
group which may be substituted, more preferably pyridyl group which may be substituted,
indazolyl group which may be substituted or pyrazolopyridinyl group which may be
substituted, further preferably pyridyl group which may be substituted.

[0147]

The substituent of the pyridyl group which may be substituted is preferably a
halogen atom, a C;¢ alkyl group, a C;. alkoxy group, C, alkylamino group or a
heterocyclic group, more preferably a halogen atom or a C.¢ alkoxy group.

The halogen atom mentioned above is preferably fluorine atom or chlorine atom,
more preferably fluorine atom.

The C, alkyl group is preferably a C;_3 alkyl group, more preferably methyl group
or ethyl group, further preferably methyl group.

The C, alkoxy group is preferably methoxy group, ethoxy group or propoxy
group, more preferably methoxy group or ethoxy group, further preferably methoxy group.

The C, alkylamino group is preferably methylamino group, ethylamino group or
propylamino group, more preferably methylamino group or ethylamino group, further
preferably methylamino group.

Preferred examples of the heterocyclic group include morpholinyl group.

[0148]
When R'* is pyridyl group which may be substituted, preferably it is a pyridyl
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group represented by the following formula [I]-(1) or [1]-(2):

[Formula 26]
9 J%l
N NS R25 R26 \N R27
R24

[1]-(1) ’ [11-(2)
(in the formulas, R24, RZS, R?® and R? have the same meanings as those defined above),
more preferably a pyridyl group represented by the formula [I]-(2).

Preferred examples of R24, R25, R? and R? are the same as those mentioned above
as substituent of the pyridyl group which may be substituted. It is more preferred that one
of R* and R”, or one of R*® and R*’ is hydrogen atom.

[0149]

The substituent of the pyridyl group which may be substituted is preferably a
halogen atom; a C;_ alkyl group which may be substituted with a C;_¢ alkoxy group; a C;¢
alkoxy group; or a di(C;.¢ alkyl)amino group, more preferably a C;.¢ alkyl group which
may be substituted with a C,.¢ alkoxy group; or a C.¢ alkoxy group.

The halogen atom mentioned above is preferably fluorine atom or chlorine atom,
more preferably fluorine atom.

The C,.¢ alkoxy group is preferably methoxy group, ethoxy group or propoxy
group, more preferably methoxy group or ethoxy group, further preferably methoxy group.

The C, alkyl group is preferably a C;_3 alkyl group, more preferably methyl group
or ethyl group, further preferably methyl group.

Preferred examples of the di(C; alkyl)amino group include a di(C;_3 alkyl)amino
group such as dimethylamino group.

[0150]

When R'* is indazolyl group which may be substituted, it is preferably an
indazolyl group represented by any one of the following formulas [II]-(1) to [I1]-(4):
[Formula 27]

30
. |328 R .
N N, =N =N,
\©/\/(N / N ~ N-R >~ N-R
R29 * R31 R33 * R35

[I]-(1) ' [17-@) , [n1-3) , [11]-(4)

(in the formula, Rzg, Rzg, R3O, R31, R? 2, R , R34, R* and * have the same meanings as those
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defined above), more preferably an indazolyl group represented by the formula [1I]-(1) or
[II]-(2), further preferably an indazolyl group represented by the formula [1I]-(1).

The C,. alkoxy group mentioned above is preferably methoxy group, ethoxy
group or propoxy group, more preferably methoxy group or ethoxy group, further
preferably methoxy group.

The C,¢ alkyl group is preferably a C;.3 alkyl group, more preferably methyl group
or ethyl group, further preferably methyl group.

The halogen atom is preferably fluorine atom or chlorine atom, more preferably
fluorine atom.

Preferred examples of the di(C; alkyl)amino group include a di(C;_3 alkyl)amino
group such as dimethylamino group.

[0151]

R*® R, R*and R* preferably represent hydrogen atom; or a C,_3 alkyl group
which may be substituted with a C,.3 alkoxy group, more preferably hydrogen atom, methyl
group, ethyl group or methoxyethyl group, further preferably hydrogen atom or methyl
group, particularly preferably hydrogen atom.

R” R’ R* and R” preferably represent hydrogen atom, a C;¢ alkyl group or a
C, 6 alkoxy group, more preferably hydrogen atom, methyl group or methoxy group, further
preferably hydrogen atom or methyl group, particularly preferably hydrogen atom.

[0152]

The substituent of the indazolyl group which may be substituted is preferably a C;.
¢ alkyl group which may be substituted with a C;_¢ alkoxy group; or a C,_¢ alkoxy group.

The C,.¢ alkoxy group is preferably methoxy group, ethoxy group or propoxy
group, more preferably methoxy group or ethoxy group, further preferably methoxy group.

The C,¢ alkyl group is preferably a C;.3 alkyl group, more preferably methyl group
or ethyl group, further preferably methyl group.

[0153]

When R'* is pyrazolopyridinyl group which may be substituted, R is preferably
a pyrazolopyridinyl group represented by any one of the following formulas [III]-(1) to
[1I1]-(4):

[Formula 28]
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) N R2 . NRSS . - N n

g L e L

R37 R39 RH * R43

[hy-(1) ' (-2 , [ ]-@) , [117]-(4)
(in the formula, R’ 6, R’ 7, R38, R39, R40, R41, R42, R* and * have the same meanings as those
defined above), more preferably a pyrazolopyridinyl group represented by the formula [III]-
(1) or [1II]-(2), further preferably a pyrazolopyridinyl group represented by the formula
[I]-(2).

The C, alkoxy group mentioned above is preferably methoxy group, ethoxy
group or propoxy group, more preferably methoxy group or ethoxy group, further
preferably methoxy group.

The C,¢ alkyl group is preferably a C;_3 alkyl group, more preferably methyl group
or ethyl group, further preferably methyl group.

[0154]

R*®, R?®, R* and R* preferably represent hydrogen atom; or a C,3 alkyl group
which may be substituted with a C,.3 alkoxy group, more preferably hydrogen atom, methyl
group, ethyl group, methoxyethyl group or methoxy group, further preferably hydrogen
atom or methyl group, particularly preferably hydrogen atom.

R R* R* and R® preferably represent hydrogen atom, a C; alkyl group or a
C\.¢ alkoxy group, more preferably hydrogen atom, methyl group or methoxy group, further
preferably hydrogen atom.

[0155]

Preferred examples of the substituent of the pyrazolyl group which may be
substituted as R'** include a C . alkyl group such as methyl group.

Preferred examples of the substituent of the thienyl group which may be
substituted as R'* include cyano group and a heterocyclic group such as carbamoyl group.

Preferred examples of the substituent of the oxazolyl group which may be
substituted as R'** include a Cy.¢ alkyl group such as butyl group.

Preferred examples of the substituent of the thiazolyl group which may be
substituted as R'* include cyano group.

Preferred examples of the substituent of the isothiazolyl group which may be
substituted as R'* include a C ¢ alkyl group such as methyl group.

Preferred examples of the substituent of the benzothiazolyl group which may be

substituted as R'* include a C ¢ alkyl group such as methyl group.
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As the isoquinolyl group which may be substituted, cinnolinyl group which may
be substituted, phthalazinyl group which may be substituted, quinoxalinyl group which may
be substituted and benzofuranyl group which may be substituted as R'**, those not having
any substituent are also preferred.

Preferred examples of the substituent of the carbamoyl group which may be
substituted as R'* include a heterocyclic group such as pyridyl group.

[0156]

X*isa Cie alkylene group which may be substituted, a divalent alicyclic
hydrocarbon group which may be substituted or a divalent aromatic hydrocarbon group
which may be substituted, preferably a C;.¢ alkylene group which may be substituted or a
divalent alicyclic hydrocarbon group which may be substituted, more preferably a C;¢
alkylene group which may be substituted.

[0157]

When X*is a Ci alkylene group which may be substituted, the C;.¢ alkylene
group of the C alkylene group which may be substituted is preferably methylene group,
ethylene group or trimethylene group, more preferably trimethylene group.

The substituent of the C,.¢ alkylene group of the C,¢ alkylene group which may be
substituted is preferably a C;¢ alkyl group, more preferably a C; 3 alkyl group, further
preferably methyl group or ethyl group, particularly preferably methyl group. In addition,
as the Cy.¢ alkylene group which may be substituted, an unsubstituted C,.¢ alkylene group is
preferred.

[0158]

When X* is a divalent alicyclic hydrocarbon group which may be substituted, the
divalent alicyclic hydrocarbon group of the divalent alicyclic hydrocarbon group which
may be substituted is preferably cyclobutylene group, cyclopentylene group or
cyclohexylene group, more preferably cyclobutylene group or cyclohexylene group, further
preferably cyclobutylene group.

The cyclobutylene group mentioned above is preferably
[Formula 29]

(in the formula, * represents binding position), more preferably
[Formula 30]

o
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(in the formula, * represents binding position).
The cyclopentylene group is preferably
[Formula 31]

LA~

(in the formula, * represents binding position), more preferably
[Formula 32]

L\ or Q
* * * *

(in the formula, * represents binding position), more preferably
[Formula 33]

LA

(in the formula, * represents binding position).
The cyclohexylene group is preferably
[Formula 34]

=

(in the formula, * represents binding position), more preferably
[Formula 35]

: > - vl
* Or C> i
*

*

(in the formula, * represents binding position), still more preferably
[Formula 36]

-

(in the formula, * represents binding position).

In addition, as the divalent alicyclic hydrocarbon group which may be substituted,
an unsubstituted divalent alicyclic hydrocarbon group is preferred.
[0159]

When X** is an aromatic hydrocarbon group which may be substituted, the
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aromatic hydrocarbon group of the aromatic hydrocarbon group which may be substituted
is preferably phenylene group.

The phenylene group mentioned above is preferably
[Formula 37]

(in the formula, * represents binding position).
[0160]

When X* is an aromatic hydrocarbon group which may be substituted, the
substituent of the aromatic hydrocarbon group which may be substituted is preferably a
halogen atom; a C;_ alkyl group which may be substituted with a halogen atom; or a Cy¢
alkoxy group which may be substituted with a halogen atom.

The halogen atom mentioned above is preferably fluorine atom or chlorine atom,
more preferably fluorine atom.

The C, alkyl group is preferably a C;_3 alkyl group, more preferably methyl group
or ethyl group, further preferably methyl group.

The C;¢ alkoxy group is preferably methoxy group, ethoxy group or propoxy
group, more preferably methoxy group or ethoxy group, further preferably methoxy group.

In addition, as the divalent aromatic hydrocarbon group which may be substituted,
an unsubstituted divalent aromatic hydrocarbon group is preferred.

[0161]

X is a Cpp alkynylene group which may be substituted or N(R*)-C(=0) (in the
formula, R** has the same meaning as that defined above), preferably a C,.¢ alkynylene
group which may be substituted.

The C,.¢ alkynylene group mentioned above is preferably ethynylene group, R** of
N(Rzz)—C(:O) (in the formula, R* has the same meaning as that defined above) is
preferably hydrogen atom.

In addition, as the C,.¢ alkynylene group which may be substituted, an
unsubstituted C,. alkynylene group is preferred.

[0162]

Examples of preferred compounds among the compounds of the present invention
include the following compounds.

- (S,E)-N-(3-(2-(4-(Dimethylamino)-N-methyl-2-butenamido)propanamido)phenyl)-4-
(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-carboxamide [Compound No.
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2-12]

- (S,E)-2-((4-Carbamoylphenyl)amino)-N-(3-(2-(4-(dimethylamino)-N-methyl-2-
butenamido)propanamido)phenyl)-4-(propylamino)pyrimidine-5-carboxamide [Compound
No. 3-1]

- (E)-2-((4-Carbamoylphenyl)amino)-N-(3-(2-(4-(dimethylamino)-N-methyl-2-
butenamido)actamido)cyclohexyl)-4-(propylamino)pyrimidine-5-carboxamide [Compound
No. 3-4]

- (S,E)-2-((4-Carbamoylphenyl)amino)-N-(3-(2-(4-(diethylamino)-N-methyl-2-
butenamido)propanamido)phenyl)-4-(propylamino)pyrimidine-5-carboxamide [Compound
No. 4-8]

- (S,E)-2-((4-Carbamoylphenyl)amino)-N-(3-(2-(4-(dimethylamino)-N-methyl-2-
butenamido)propaneamido)propyl)-4-(propylamino)pyrimidine-5-carboxamide [Compound
No. 5-1]

- (S,E)-N-(3-(2-(4-(Dimethylamino)-N-methyl-2-butenamido)propanamido)phenyl)-2-
(isoquinolin-6-ylamino)-4-(propylamino)pyrimidine-5-carboxamide [Compound No. 6-9]
- (S,E)-2-(Cinnolin-6-ylamino)-N-(3-(2-(4-(dimethylamino)-N-methyl-2-
butenamido)propanamido)phenyl)-4-(propylamino)pyrimidine-5-carboxamide [Compound
No. 6-11]

- (S,E)-4-(Dimethylamino)-N-(1-((5-(2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)-N-methyl-2-
butenamide [Compound No. 7-1]

- (S,E)-N-(1-((5-(2-((3-Cyanophenyl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-
yl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide [Compound No.
7-3]

- (S,E)-4-((5-(5-(2-(4-(Dimethylamino)-N-methyl-2-butenamido)propaneamido)- 1 -pentyn-
1-yl)-4-(propylamino)pyrimidin-2-yl)amino)benzamide [Compound No. 7-4]

- (S,E)-N-(1-((5-(2-((4-Cyanophenyl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-
yl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide [Compound No.
7-5]

- (E)-4-(Dimethylamino)-N-(2-((5-(2-((4-fluorophenyl)amino)-4-(propylamino)pyrimidin-
5-yl)-4-pentyn-1-yl)amino)-2-oxoethyl)-N-methyl-2-butenamide [Compound No. 7-8]

- (E)-N-(2-((5-(2-((4-Cyanophenyl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-
yl)amino)-2-oxoethyl)-4-(dimethylamino)-N-methyl-2-butenamide [Compound No. 7-9]

- (S,E)-4-(Dimethylamino)-N-(1-((5-(2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1-oxobutan-2-yl)-N-methyl-2-
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butenamide [Compound No. 7-17]

- (S,E)-4-(Dimethylamino)-N-(1-((5-(2-((3-fluoro-4-methoxyphenyl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1 -oxopropan-2-yl)-N-methyl-2-
butenamide [Compound No. 7-20]

- (S,E)-4-(Dimethylamino)-N-(1-((5-(2-((6-fluoropyridin-3-yl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)-N-methyl-2-
butenamide [Compound No. 7-21]

- (S,E)-4-(Dimethylamino)-N-(1-((5-(2-((6-fluoropyridin-3-yl)amino)-4-((4-
methoxyphenyl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1 -oxopropan-2-yl)-N-methyl-
2-butenamide [Compound No. 7-22]

- (E)-4-(Dimethylamino)-N-(2-((5-(2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-
5-yl)-4-pentyn-1-yl)amino)-2-oxoethyl)-N-methyl-2-butenamide [Compound No. 7-24]

- (S,E)-N-(5-(2-((4-Cyanophenyl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)-
1-(4-(dimethylamino)-2-butenoyl)pyrrolidine-2-carboxamide [Compound No. 7-33]

- (S,E)-N-(1-((5-(4-(Cyclopropylamino)-2-((3-fluoro-4-methoxyphenyl)amino)pyrimidin-5-
yl)-4-pentyn- 1-yl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide
[Compound No. 7-42]

- (S,E)-4-(Dimethylamino)-N-(1-((5-(2-((3-fluoro-4-methoxyphenyl)amino)-4-((3-
fluoropropyl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1 -oxopropan-2-yl)-N-methyl-2-
butenamide [Compound No. 7-56]

- (S,E)-N-(1-((5-(2-((4-Cyanophenyl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-
yl)amino)-3-hydroxy-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide
[Compound No. 7-62]

- (2S,4R)-1-((E)-4-(Dimethylamino)-2-butenoyl)-N-(5-(2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)-4-hydroxypyrrolidine-2-carboxamide
[Compound No. 7-66]

- (25,45)-1-((E)-4-(Dimethylamino)-2-butenoyl)-4-fluoro-N-(5-(2-((3-
fluorophenyl)amino)-4-(methylamino)pyrimidin-5-yl)-4-pentyn-1-yl)pyrrolidine-2-
carboxamide [Compound No. 7-72]

- (2S,45)-1-((E)-4-(Dimethylamino)-2-butenoyl)-N-(5-(2-((3-fluorophenyl)amino)-4-
(methylamino)pyrimidin-5-yl)-4-pentyn-1-yl)-4-methoxypyrrolidine-2-carboxamide
[Compound No. 7-73]

- (2S,45)-1-((E)-4-(Dimethylamino)-2-butenoyl)-4-fluoro-N-(5-(2-((4-
fluorophenyl)amino)-4-(methylamino)pyrimidin-5-yl)-4-pentyn-1-yl)pyrrolidine-2-
carboxamide [Compound No. 7-80]
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- (2S,4R)-1-((E)-4-(Dimethylamino)-2-butenoyl)-4-fluoro-N-(5-(2-((4-
fluorophenyl)amino)-4-(methylamino)pyrimidin-5-yl)-4-pentyn-1-yl)pyrrolidine-2-
carboxamide [Compound No. 7-81]

- (2S,45)-1-((E)-4-(Dimethylamino)-2-butenoyl)-N-(5-(2-((4-fluorophenyl)amino)-4-
(methylamino)pyrimidin-5-yl)-4-pentyn- 1-yl)-4-methoxypyrrolidine-2-carboxamide
[Compound No. 7-82]

- (2S,4R)-1-((E)-4-(Dimethylamino)-2-butenoyl)-N-(5-(2-((4-fluorophenyl)amino)-4-
(methylamino)pyrimidin-5-yl)-4-pentyn-1-yl)-4-methoxypyrrolidine-2-carboxamide
[Compound No. 7-83]

- (S,E)-1-(4-(Dimethylamino)-2-butenoyl)-N-(5-(2-((4-fluorophenyl)amino)-4-
(methylamino)pyrimidin-5-yl)-4-pentyn-1-yl)azetidine-2-carboxamide [Compound No. 7-
86]

- (2S,45)-N-(5-(2-((4-Cyanophenyl)amino)-4-(methylamino)pyrimidin-5-yl)-4-pentyn-1-
yD)-1-((E)-4-(dimethylamino)-2-butenoyl)-4-fluoropyrrolidine-2-carboxamide [Compound
No. 7-87]

- (E)-N-(2-((5-(2-((4-Cyanophenyl)amino)-4-(methylamino)pyrimidin-5-yl)-4-pentyn-1-
yl)amino)-2-oxoethyl)-4-(dimethylamino)-N-methyl-2-butenamide [Compound No. 7-88]
- (S,E)-4-(Dimethylamino)-N-(1-((3-((2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)ethynyl)phenyl)amino)- 1-oxopropan-2-yl)-N-methyl-2-
butenamide [Compound No. 8-1]

- (S,E)-4-((5-((3-(2-(4-(Dimethylamino)-N-methyl-2-
butenamido)propanamido)phenyl)ethynyl)-4-(propylamino)pyrimidin-2-
yl)amino)benzamide [Compound No. 8-2]

- (S,E)-N-(1-((5-(2-((4-Cyanophenyl)amino)-4-(pyrrolidin-1-yl)pyrimidin-5-yl)-4-pentyn-
1-yl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide [Compound
No. 9-1]

- (S,E)-4-(Dimethylamino)-N-(1-((5-(2-((2-fluoropyridin-4-yl)amino)-4-(pyrrolidin-1-
yl)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)-N-methyl-2-butenamide
[Compound No. 9-12]

- (S,E)-4-(Dimethylamino)-N-(1-((5-(2-((2-fluoropyridin-4-yl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)-N-methyl-2-
butenamide [Compound No. 9-13]

- (S,E)-N-(1-((5-(4-(Cyclopropylamino)-2-((2-fluoropyridin-4-yl)amino)pyrimidin-5-yl)-4-
pentyn-1-yl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide
[Compound No. 9-15]
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- (S,E)-4-(Dimethylamino)-N-methyl-N-(1-((5-(2-((3-methylisothiazol-5-yl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)-2-butenamide
[Compound No. 9-30]

- (S,E)-4-(Dimethylamino)-N-(1-((5-(4-((3-methoxypropyl)amino)-2-((2-methoxypyridin-
4-yl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1 -oxopropan-2-yl)-N-methyl-2-
butenamide [Compound No. 9-31]

- (S,E)-1-(4-(Dimethylamino)-2-butenoyl)-N-(5-(4-((3-methoxypropyl)amino)-2-
((methoxypyridin-4-yl)amino)pyrimidin-5-yl)-4-pentyn- 1-yl)pyrrolidine-2-carboxamide
[Compound No. 9-32]

- (2S,45)-1-((E)-4-(Dimethylamino)-2-butenoyl)-4-fluoro-N-(5-(4-((3-
methoxypropyl)amino)-2-((methoxypyridin-4-yl)amino)pyrimidin-5-yl)-4-pentyn-1-
yl)pyrrolidine-2-carboxamide [Compound No. 9-34]

- (S,E)-1-(4-(Dimethylamino)-2-butenoyl)-N-(5-(2-((2-methoxypyridin-4-yl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)pyrrolidine-2-carboxamide [Compound No. 9-
35]

- (2S,45)-1-((E)-4-(Dimethylamino)-2-butenoyl)-4-fluoro-N-(5-(2-((2-methoxypyridin-4-
yl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn- 1-yl)pyrrolidine-2-carboxamide
[Compound No. 9-37]

- (E)-4-(Dimethylamino)-N-(2-((5-(2-((2-methoxypyridin-4-yl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-2-oxoethyl)-N-methyl-2-butenamide
[Compound No. 9-38]

- (S,E)-4-(Dimethylamino)-N-(1-((5-(2-((3-fluorophenyl)amino)-4-((4-
methoxyphenyl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1-oxopropan-2-yl)-N-methyl-
2-butenamide [Compound No. 10-3]

- (S,E)-4-(Dimethylamino)-N-(1-((5-(2-((3-fluorophenyl)amino)-4-morpholinopyrimidin-5-
yl)-4-pentyn-1-yl)amino)- 1-oxopropan-2-yl)-N-methyl-2-butenamide [Compound No. 10-
5]

- (E)-4-(Dimethylamino)-N-(2-((5-(2-((4-fluorophenyl)amino)-4-((3-
fluoropropyl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-2-oxoethyl)-N-methyl-2-
butenamide [Compound No. 10-21]

- (S,E)-N-(1-((5-(2-((4-Cyanophenyl)amino)-4-(cyclopropylamino)pyrimidin-5-yl)-4-
pentyn-1-yl)amino)-1-oxopropan-2-yl)-4-(dimethylamino))-N-methyl-2-butenamide
[Compound No. 10-25]

- (S,E)-N-(1-((5-(2-((4-Cyanophenyl)amino)-4-((3-fluoropropyl)amino)pyrimidin-5-yl)-4-
pentyn-1-yl)amino)-1-oxopropan-2-yl)-4-(dimethylamino))-N-methyl-2-butenamide
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[Compound No. 10-29]

- (S,E)-4-(Dimethylamino))-N-(1-((5-(4-(ethylamino)-2-((1-methyl-1H-indazol-5-
yl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1 -oxopropan-2-yl)-N-methyl-2-
butenamide [Compound No. 10-53]

- (S,E)-N-(1-((5-(4-(Cyclopropylamino)-2-((1-methyl-1H-indazol-5-yl)amino)pyrimidin-5-
yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)-4-(dimethylamino))-N-methyl-2-butenamide
[Compound No. 10-54]

- (S,E)-4-(Dimethylamino))-N-methyl-N-(1-((5-(2-((1-methyl-1H-indazol-5-yl)amino)-4-
(methylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1-oxopropan-2-yl)-2-butenamide
[Compound No. 10-56]

- (S,E)-N-(5-(2-((1H-Indazol-5-yl)amino)-4-(methylamino)pyrimidin-5-yl)-4-pentyn-1-yl)-
1-(4-(dimethylamino)-2-butenoyl)pyrrolidine-2-carboxamide [Compound No. 10-66]

- (S,E)-N-(5-(2-((1H-Indazol-5-yl)amino)-4-(ethylamino)pyrimidin-5-yl)-4-pentyn-1-yl)-1-
(4-(dimethylamino)-2-butenoyl)pyrrolidine-2-carboxamide [Compound No. 10-67]

- (S,E)-N-(5-(2-((1H-Indazol-5-yl)amino)-4-((3-methoxypropyl)amino)pyrimidin-5-yl)-4-
pentyn-1-yl)-1-(4-(dimethylamino)-2-butenoyl)pyrrolidine-2-carboxamide [Compound No.
10-68]

- (E)-4-(Dimethylamino)-N-((S)-1-(((1S,3R)-3-((2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)amino)-1-oxopropan-2-yl)-N-methyl-2-
butenamide [Compound No. 13-1]

- (E)-4-(Dimethylamino)-N-((S)-1-(((1S,3R)-3-((2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-N-methyl-2-
butenamide [Compound No. 13-8]

- (E)-N-((S)-1-(((1S,3R)-3-((2-((4-Cyanophenyl)amino)-4-(methylamino)pyrimidin-5-
ylethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-
butenamide [Compound No. 13-9]

- (E)-4-(Dimethylamino)-N-((S)-1-(((1S,3R)-3-((2-((3-fluorophenyl)amino)-4-
(methylamino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)- 1-oxopropan-2-yl)-N-methyl-2-
butenamide [Compound No. 13-13]

- (E)-N-((S)-1-(((1S,3R)-3-((2-((4-Cyanophenyl)amino)-4-(methylamino)pyrimidin-5-
ylethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-
butenamide [Compound No. 13-14]

- (E)-N-((S)-1-(((1S,3R)-3-((2-((3-Cyanophenyl)amino)-4-(methylamino)pyrimidin-5-
ylethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-
butenamide [Compound No. 13-15]
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- (E)-4-(Dimethylamino)-N-((S)-1-(((1S,3R)-3-((2-((3-fluoro-4-methoxyphenyl)amino)-4-
(methylamino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-N-methyl-2-
butenamide [Compound No. 13-16]

- (E)-4-(Dimethylamino)-N-((S)-1-(((1S,3R)-3-((2-((4-fluorophenyl)amino)-4-
(methylamino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)- 1-oxopropan-2-yl)-N-methyl-2-
butenamide [Compound No. 13-19]

- (E)-N-((S)-1-(((1S,3R)-3-((2-((3-Cyanophenyl)amino)-4-(cyclopropylamino)pyrimidin-5-
ylethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-
butenamide [Compound No. 13-20]

- (E)-4-(Dimethylamino)-N-((S)-1-(((1 S*,3R*)—3—((2—((2—ﬂuoropyridin—4—y1)amin0)—4—
(propylamino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-N-methyl-2-
butenamide [Compound No. 14-4]

- (E)-4-(Dimethylamino)-N-((S)-1-(((1S,3R)-3-((2-((2-methoxypyridin-4-yl)amino)-4-
(propylamino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)- 1-oxopropan-2-yl)-N-methyl-2-
butenamide [Compound No. 14-6]

- (E)-N-((S)-1-(((1S,3R)-3-((2-((4-Cyanophenyl)amino)-4-(methylamino)pyrimidin-5-
ylethynyl)cyclohexyl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-
butenamide [Compound No. 15-5]

- (E)-N-((S)-1-(((1 S*,3R*)—3—((2—((4—Cyanophenyl)amino)—4—(cyclopropylamino)pyrimidin—
5-yl)ethynyl)cyclobutyl)amino)- 1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-
butenamide [Compound No. 15-8]

- (E)-N-((S)-1-(((1 S*,3R*)—3—((4—(Cyclopropylamino)—2—((4—ﬂu0r0phenyl)amino)pyrimidin—
5-yl)ethynyl)cyclobutyl)amino)- 1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-
butenamide [Compound No. 15-9]

- (B)-N-((S)-1-(((1S",3R")-3-((4-(Cyclopropylamino)-2-((3-fluoro-4-
methoxyphenyl)amino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-4-
(dimethylamino)-N-methyl-2-butenamide [Compound No. 15-10]

- (E)-4-(Dimethylamino)-N-((S)-1-(((1S,3R)-3-((2-((3-fluorophenyl)amino)-4-((3-
fluoropropyl)amino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-N-
methyl-2-butenamide [Compound No. 15-13]

- (E)-N-((S)-1-(((1S,3R)-3-((2-((4-Cyanophenyl)amino)-4-((3-
fluoropropyl)amino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-4-
(dimethylamino)-N-methyl-2-butenamide [Compound No. 15-14]

- (E)-4-(Dimethylamino)-N-((S)-1-(((1S,3R)-3-((2-((3-fluorophenyl)amino)-4-((3-
methoxypropyl)amino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-N-
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methyl-2-butenamide [Compound No. 15-15]
- (E)-N-((S)-1-(((1S,3R)-3-((2-((4-Cyanophenyl)amino)-4-((3-
methoxypropyl)amino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)- 1 -oxopropan-2-yl)-4-
(dimethylamino)-N-methyl-2-butenamide [Compound No. 15-16]
- (E)-4-(Dimethylamino)-N-((S)-1-(((1S,3R)-3-((2-((3-fluoro-4-methoxyphenyl)amino)-4-
(methylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)amino)-1-oxopropan-2-yl)-N-methyl-2-
butenamide [Compound No. 21-32]
- (S,E)-4-(Dimethylamino)-N-methyl-N-(1-((5-(2-((2-methylpyridin-4-yl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1 -oxopropan-2-yl)-2-butenamide
[Compound No. 22-1]
- (S,E)-N-(1-((5-(2-(Benzo[d]thiazol-6-ylamino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-
1-yl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide [Compound
No. 22-6]
- (S,E)-1-(4-(Dimethylamino)-2-butenoyl)-N-(5-(2-((1-methyl- 1H-indazol-5-yl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)pyrrolidine-2-carboxamide [Compound No.
22-31]
- (S,E)-1-(4-(Dimethylamino)-2-butenoyl)-N-(5-(2-((1-methyl-1H-pyrazolo[3,4-b]pyridin-
5-yl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)pyrrolidine-2-carboxamide
[Compound No. 22-43]
- (S,E)-1-(4-(Dimethylamino)-2-butenoyl)-N-(5-(2-((1-(2-methoxyethyl)-1H-pyrazolo|[3,4-
b]pyridin-5-yl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn- 1-yl)pyrrolidine-2-
carboxamide [Compound No. 22-44]
- (S,E)-4-(Dimethylamino)-N-methyl-N-(1-((5-(2-((3-methyl-1H-pyrazolo[3,4-b]pyridin-5-
yl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)-2-
butenamide [Compound No. 22-51]
- (S,E)-1-(4-(Dimethylamino)-2-butenoyl)-N-(5-(2-((3-methyl-1H-pyrazolo[ 3,4-b]pyridin-
5-yl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)pyrrolidine-2-carboxamide
[Compound No. 22-56]
- (S,E)-1-(4-(Dimethylamino)-2-butenoyl)-N-(5-(2-((3-methoxy- 1 H-pyrazolo[ 3,4-
b]pyridin-5-yl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn- 1-yl)pyrrolidine-2-
carboxamide [Compound No. 22-57]
[0163]

When there are isomers (for example, optical isomers, geometrical isomers,
tautomers etc.) of the compounds of the general formula [1] and salts thereof, they fall

within the scope of the present invention, and anhydrides, solvates, hydrates and crystals of
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various forms thereof also fall within the scope of the present invention.
[0164]

The compounds of the present invention represented by the general formula [1]
have superior FLT3 inhibition activity, and are useful for treatment of a disease or condition
relating to FLT3. The treatment means prophylactic treatment, therapeutic treatment etc.

The prophylactic treatment means a treatment for inhibiting onset, reducing risk of
onset, retarding onset, etc.

The therapeutic treatment means a treatment for improving a target disease or
condition, or suppressing (maintaining or retarding) aggravation of the disease or condition.

The disease or condition relating to FLT3 means any diseases and conditions that
can be treated by inhibiting FLT3. Examples include, for example, acute lymphocytic
leukemia (ALL), acute myeloid leukemia (AML), acute promyelocytic leukemia (APL),
chronic lymphocytic leukemia (CLL), chronic myeloid leukemia (CML), chronic
neutrophilic leukemia (CNL), acute undifferentiated leukemia (AUL), anaplastic large cell
lymphoma (ALCL), prolymphocytic leukemia (PML), juvenile myelomonocytic leukemia
(JMML), adult T cell ALL, myelodysplastic syndrome (MDS), and myeloproliferative
disorder (MPD), AML and APL are preferred examples, and AML is a more preferred
example.

[0165]

The compounds of the present invention represented by the general formula [1] are
also useful as seed compounds, lead compounds, or intermediates for searching for a
compound useful for prophylactic or therapeutic treatment of FLT3-related diseases.

[0166]

Hereafter, the methods for preparing the compounds of the present invention will
be explained.

The compounds of the present invention are prepared by a combination of per se
known methods, and for example, they can be prepared by the preparation methods shown
below.

[0167]
[Preparation method 1]
[Formula 38]
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(In the formula, R* represents an amino protecting group or an imino protecting group; and
R',R* R, R, R’, R%, R",R%, R’ R, R", R"*, X', X*, X°, Z', m and n have the same

meanings as those defined above.)
[0168]
(1-1)

The compounds of the general formula [5] can be prepared by carrying out
deprotection of a compound of the general formula [4].

This reaction can be performed by, for example, the method described in T.W.
Greene et al., Protective Groups in Organic Synthesis, 4th Edition, pp.696-926, 2007, John
Wiley & Sons, Inc.

[0169]
(1-2)

As the compounds of the general formula [6a], for example, crotonic acid, 4-
dimethylaminocrotonic acid, and so forth are known.

The compounds of the general formula [1] can be prepared by reacting a
compound of the general formula [5] with a compound of the general formula [6a] in the
presence of a condensing agent or an acid halide, and a base.

This reaction can be performed by, for example, the method described in Chemical
Reviews, vol. 97, p.2243, 1997, Chemical Synthesis of Natural Product Peptides: Coupling
Methods for the Incorporation of Noncoded Amino Acids into Peptides, or Tetrahedron, vol.
60, p.2447, 2004, Recent development of peptide coupling reagents in organic synthesis.

The solvent used for this reaction is not particularly limited, so long as a solvent
that does not affect the reaction is chosen, and examples include, for example, halogenated
hydrocarbons, ethers, esters, amides, nitriles, sulfoxides, and aromatic hydrocarbons, and
these solvents may be used as a mixture.

Preferred examples of the solvent include amides, and N,N-dimethylformamide is
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more preferred.

Although amount of the solvent to be used is not particularly limited, it may be 1-
to 500-fold amount (v/w) with respect to the compound of the general formula [5].

Examples of the base used for this reaction include inorganic bases and organic
bases.

Amount of the base to be used may be 1- to 50-fold molar amount, preferably 1- to
10-fold molar amount, with respect to the compound of the general formula [5].

[0170]

Examples of the condensing agent used for this reaction include, for example,
carbodiimides such as N,N'-dicyclohexylcarbodiimide and 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide; carbonyl compounds such as carbonyldiimidazole;
acid azides such as diphenylphosphoryl azide; acid cyanides such as diethylphosphoryl
cyanide; 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline; O-benzotriazol-1-yl-1,1,3,3-
tetramethyluronium hexafluorophosphate; O-(7-azabenzotriazol-1-yl)-1,1,3,3-
tetramethyluronium hexafluorophosphate, and so forth.

Examples of the acid halide used for this reaction include, for example, carboxylic
acid halides such as acetyl chloride and trifluoroacetyl chloride; sulfonic acid halides such
as methanesulfonyl chloride and para-toluenesulfonyl chloride; chloroformic acid esters
such as ethyl chloroformate and isobutyl chloroformate, and so forth.

Amount of the compound of the general formula [6a] to be used is not particularly
limited, and it may be 1- to 10-fold amount (v/w) with respect to the compound of the
general formula [5].

This reaction may be performed at -30 to 150°C, preferably O to 100°C, for 30
minutes to 48 hours.

[0171]
(1-3)

As the compounds of the general formula [6b], for example, acrylic acid chloride,
and so forth are known.

The compounds of the general formula [1] can be prepared by reacting a
compound of the general formula [5] with a compound of the general formula [6b] in the
presence of a base.

The compounds of the general formula [6b] can be prepared by reacting a
compound of the general formula [6a] with thionyl chloride, oxalyl chloride, or the like.

The solvent used for this reaction is not particularly limited, so long as a solvent

that does not affect the reaction is chosen. Examples include, for example, halogenated
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hydrocarbons, ethers, esters, amides, aromatic hydrocarbons, and acetonitrile, and a mixture
of these solvents may also be used.

Preferred examples of the solvent include amides, and N,N-dimethylformamide is
preferred.

Although amount of the solvent to be used is not particularly limited, it may be 1-
to 500-fold amount (v/w) with respect to the compound of the general formula [5].

Examples of the base used for this reaction include inorganic bases and organic
bases.

Amount of the base to be used may be 1- to 50-fold molar amount, preferably 1- to
5-fold molar amount, with respect to the compound of the general formula [5].

This reaction may be performed at -30 to 150°C, preferably 0 to 100°C, for 30
minutes to 48 hours.

[0172]

Next, the method for preparing the compounds of the general formula [4], which
are starting materials for the production of the compounds of the present invention, will be
explained.

[0173]
[Preparation method 2]
[Formula 39]
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(In the formula, R represents a carboxy protecting group; R¢ represents an amino
protecting group; Y! represents a leaving group; and R4, R’ , R6, R7, Rg, R9, Rlo, R“, Rlz, RY,
Xz, X4, Zl, m, and n have the same meanings as those defined above.)
[0174]
2-1)

As the compounds of the general formula [7], for example, ethyl 4-chloro-2-
(methylthio)pyrimidine-5-carboxylate and so forth are known.

As the compounds of the general formula [8], for example, propylamine and so
forth are known.

The compounds of the general formula [9] can be prepared by reacting a
compound of the general formula [7] with a compound of the general formula [8] in the
presence of a base.

The solvent used for this reaction is not particularly limited, so long as a solvent
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that does not affect the reaction is chosen. Examples include, for example, halogenated
hydrocarbons, ethers, esters, amides, nitriles, sulfoxides, and aromatic hydrocarbons, and a
mixture of these solvents may also be used.

Preferred examples of the solvent include ethers, and tetrahydrofuran is more
preferred.

Although amount of the solvent to be used is not particularly limited, it may be 1-
to 500-fold amount (v/w) with respect to the compound of the general formula [7].

Amount of the compound of the general formula [8] to be used may be 1- to 50-
fold molar amount, preferably 1- to 5-fold molar amount, with respect to the compound of
the general formula [7].

Examples of the base used for this reaction include inorganic bases and organic
bases.

Amount of the base to be used may be 1- to 50-fold molar amount, preferably 1- to
5-fold molar amount, with respect to the compound of the general formula [7].

This reaction may be performed at -30 to 150°C, preferably 0 to 100°C, for 30
minutes to 48 hours.

[0175]
(2-2)

As the compounds of the general formula [10], for example, 4-(2-
aminoethyl)pyridine, 4-aminobenzamide, and so forth are known.

The compounds of the general formula [11] can be prepared by oxidizing a
compound of the general formula [9] with a peroxy acid, and then reacting the resultant
with a compound of the general formula [10] in the presence of a base.

The solvent used for this reaction is not particularly limited, so long as a solvent
that does not affect the reaction is chosen. Examples include, for example, halogenated
hydrocarbons, ethers, esters, amides, nitriles, sulfoxides, and aromatic hydrocarbons, and a
mixture of these solvents may also be used.

Preferred examples of the solvent include amides, and N-methylpyrrolidone is
more preferred.

Although amount of the solvent to be used is not particularly limited, it may be 1-
to 500-fold amount (v/w) with respect to the compound of the general formula [9].

Examples of the peroxy acid used for this reaction include hydrogen peroxide,
peracetic acid, and meta-chloroperbenzoic acid, and meta-chloroperbenzoic acid is more
preferred.

Amount of the peroxy acid to be used may be 1- to 50-fold molar amount,
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preferably 1- to 5-fold molar amount, with respect to the compound of the general formula
[9].

Amount of the compound of the general formula [10] to be used may be 1- to 50-
fold molar amount, preferably 1- to 5-fold molar amount, with respect to the compound of
the general formula [9].

Examples of the base used for this reaction include inorganic bases and organic
bases.

Amount of the base to be used may be 1- to 50-fold molar amount, preferably 1- to
5-fold molar amount, with respect to the compound of the general formula [9].

This reaction may be performed at -30 to 150°C, preferably 0 to 100°C, for 30
minutes to 48 hours.

[0176]
(2-3)

The compounds of the general formula [12] can be prepared by carrying out
deprotection of a compound of the general formula [11].

This reaction can be performed by the method described in T.W. Greene et al.,
Protective Groups in Organic Synthesis, 4th edition, pp.533-643, 2007, John Wiley & Sons,
Inc.

[0177]
(2-4)

As the compounds of the general formula [13a], for example, 1,3-
phenylenediamine, 1,3-cyclohexanediamine, 1,3-diaminopentane, and so forth are known.

The compounds of the general formula [14] can be prepared by reacting a
compound of the general formula [12] with a compound of the general formula [13a] in the
presence of a condensing agent.

This reaction can be performed in a manner similar to that of the preparation
method (1-2).

[0178]
(2-5)

As the compounds of the general formula [13b], for example, N-Boc-1,3-
propanediamine, 1-benzyl-3-aminopyrrolidine, and so forth are known.

The compounds of the general formula [13b] can be prepared from a compound of
the general formula [13a] by a method similar to the method described in T.W. Greene et al.,
Protective Groups in Organic Synthesis, 4th edition, pp.696-926, 2007, John Wiley & Sons,

Inc.
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The compounds of the general formula [14] can also be prepared by reacting a
compound of the general formula [12] with a compound of the general formula [13b] in the
presence of a condensing agent, and then performing deprotection of the resultant
compound.

This reaction can be performed in a manner similar to that of the preparation
method (1-2) and the preparation method (1-1).

[0179]
(2-6)

As the compounds of the general formula [15], for example, N-Boc-L-alanine and
so forth are known.

The compounds of the general formula [4a] can be prepared by reacting a
compound of the general formula [14] with a compound of the general formula [15] in the
presence of a condensing agent or an acid halide.

This reaction can be performed in a manner similar to that of the preparation
method (1-2).

[0180]
[Preparation method 3]
[Formula 40]
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(In the formula, R4, R’ , R6, R7, RS, Rg, RIO, R“, R12, R?, X2, X4, Zl, m, and n have the same
meanings as those defined above.)
[0181]
(-1

The compounds of the general formula [16] can be prepared by reacting a
compound of the general formula [13a] with a compound of the general formula [15] in the

presence of a condensing agent or an acid halide.
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This reaction can be performed in a manner similar to that of the preparation
method (1-2).

[0182]
(3-2)

The compounds of the general formula [4a] can be prepared by reacting a
compound of the general formula [16] with a compound of the general formula [12] in the
presence of a condensing agent or an acid halide.

This reaction can be performed in a manner similar to that of the preparation
method (1-2).

[0183]
[Preparation method 4]
[Formula 41]
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(In the formula, L' represents a leaving group; and R’ R', R", R®, and Z' have the same
meanings as those defined above.)

[0184]

(4-1)

The compounds of the general formula [17] can be prepared by oxidizing a
compound of the general formula [9] with a peroxy acid, and then reacting the resultant
with ammonia.

This reaction can be performed in a manner similar to that of the preparation
method (2-2).

[0185]
(4-2)

As the compounds of the general formula [18], for example, 4-bromobenzonitrile
and so forth are known.

The compounds of the general formula [11a] can be prepared by reacting a
compound of the general formula [17] with a compound of the general formula [18] in the
presence of a palladium catalyst, a ligand, and a base.

The solvent used for this reaction is not particularly limited, so long as a solvent
that does not affect the reaction is chosen. Examples include, for example, halogenated

hydrocarbons, ethers, esters, amides, nitriles, sulfoxides, and aromatic hydrocarbons, and a
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mixture of these solvents may also be used.
Preferred examples of the solvent include ethers, and 1,4-dioxane is more preferred.
Although amount of the solvent to be used is not particularly limited, it may be 1-
to 500-fold amount (v/w) with respect to the compound of the general formula [17].
Amount of the catalyst to be used may be 0.001- to 2-fold molar amount,
preferably 0.01- to 0.5-fold molar amount, with respect to the compound of the general
formula [17].
Amount of the ligand to be used may be 0.001- to 2-fold molar amount, preferably
0.01- to 0.5-fold molar amount, with respect to the compound of the general formula [17].
Examples of the base used for this reaction include inorganic bases and organic
bases.
Amount of the base to be used may be 1- to 50-fold molar amount, preferably 1- to
5-fold molar amount, with respect to the compound of the general formula [17].
This reaction may be performed at 0 to 150°C, preferably 20 to 120°C, for 30
minutes to 48 hours.
For this reaction, a microwave reactor may be used.
[0186]
[Preparation method 5]
[Formula 42]
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(In the formula, Y? represents a leaving group; and R4, R’ , R6, R7, RS, Rg, Rlo, R”, Rlz, R?,
Xz, X4, Yl, Zl, m, and n have the same meanings as those defined above.)
[0187]
(5-1)

The compounds of the general formula [20] can be prepared by reacting a
compound of the general formula [19] with a compound of the general formula [8].

This reaction can be performed in a manner similar to that of the preparation
method (2-1).
[0188]
(5-2)

The compounds of the general formula [21] can be prepared by reacting a
compound of the general formula [20] with a compound of the general formula [10].

The solvent used for this reaction is not particularly limited, so long as a solvent
that does not affect the reaction is chosen. Examples include, for example, halogenated
hydrocarbons, ethers, esters, amides, nitriles, sulfoxides, and aromatic hydrocarbons, and a

mixture of these solvents may also be used.
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Preferred examples of the solvent include amides, and N-methylpyrrolidone is
more preferred.

Although amount of the solvent to be used is not particularly limited, it may be 1-
to 500-fold amount (v/w) with respect to the compound of the general formula [20].

Amount of the compound of the general formula [10] to be used may be 1- to 50-
fold molar amount, preferably 1- to 5-fold molar amount, with respect to the compound of
the general formula [20].

For this reaction, a proton acid is preferably used.

As the proton acid, camphorsulfonic acid is preferred.

Amount of the proton acid to be used may be 1- to 50-fold molar amount,
preferably 1- to 10-fold molar amount, with respect to the compound of the general formula
[20].

This reaction may be performed at -30 to 150°C, preferably O to 100°C, for 30
minutes to 48 hours.

[0189]
(5-3)

The compounds of the general formula [23] can be prepared by reacting a
compound of the general formula [21] with a compound of the general formula [22] in the
presence of a palladium catalyst, a copper salt, and a base.

The solvent used for this reaction is not particularly limited, so long as a solvent
that does not affect the reaction is chosen. Examples include, for example, halogenated
hydrocarbons, ethers, esters, amides, nitriles, sulfoxides, and aromatic hydrocarbons, and a
mixture of these solvents may also be used.

Preferred examples of the solvent include amides, and N,N-dimethylformamide is
more preferred.

Although amount of the solvent to be used is not particularly limited, it may be 1-
to 500-fold amount (v/w) with respect to the compound of the general formula [21].

Amount of the compound of the general formula [22] to be used may be 1- to 50-
fold molar amount, preferably 1- to 5-fold molar amount, with respect to the compound of
the general formula [21].

Amount of the catalyst used may be 0.0001- to 2-fold molar amount, preferably
0.001- to 0.2-fold molar amount, with respect to the compound of the general formula [21].

Examples of the copper salt used for this reaction include copper(I) chloride,
copper(I) bromide, copper(l) iodide, and copper(Il) acetate.

Amount of the copper salt to be used may be 0.0001- to 2-fold molar amount,
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preferably 0.001- to 0.2-fold molar amount, with respect to the compound of the general
formula [21].

Examples of the base used for this reaction include organic bases.

Amount of the base to be used may be 0.1- to 50-fold molar amount, preferably 1-
to 10-fold molar amount, with respect to the compound of the general formula [21].

This reaction may be performed at -30 to 150°C, preferably O to 100°C, for 30
minutes to 48 hours.

[0190]
(5-4)

The compounds of the general formula [24] can be prepared by carrying out
deprotection of a compound of the general formula [23].

This reaction can be performed by the method described in T.W. Greene et al.,
Protective Groups in Organic Synthesis, 4th edition, pp.790-793, 2007, John Wiley & Sons,
Inc.

[0191]
(5-5)

The compounds of the general formula [4b] can be prepared by reacting a
compound of the general formula [24] with a compound of the general formula [15] in the
presence of a condensing agent or an acid halide.

This reaction can be performed in a manner similar to that of the preparation
method (1-2).

[0192]
[Preparation method 6]
[Formula 43]
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(In the formula, R*, R’, R%, R7, R® R’, R'>, R", R'* R* X?, X* Z' m, and n have the same
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meanings as those defined above.)
[0193]
(6-1)

The compounds of the general formula [26] can be prepared by reacting a
compound of the general formula [25] with a compound of the general formula [15] in the
presence of a condensing agent or an acid halide.

This reaction can be performed in a manner similar to that of the preparation
method (1-2).

[0194]
(6-2)

The compounds of the general formula [4b] can be prepared by reacting a
compound of the general formula [26] with a compound of the general formula [21].

This reaction can be performed in a manner similar to that of the preparation
method (5-3).

[0195]
[Preparation method 7]
[Formula 44]
0 5
0 (I‘lé T,
R N—-¢——X
I S {R%{
L :
RN 2
[20]
0 5
R
HNR'R2[10] N 5': x2 !
—_— Rs - i ,R"
0 N

|12

[23]

(In the formula, RS, R6, R7, Rg, Rg, RIO, R“, R12, Xz, Y2, Zl, m, and n have the same
meanings as those defined above.)
[0196]
(7-1)

The compounds of the general formula [27] can be prepared by reacting a
compound of the general formula [20] with a compound of the general formula [22].

This reaction can be performed in a manner similar to that of the preparation
method (5-3).
[0197]
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(7-2)

The compounds of the general formula [23] can be prepared by reacting a
compound of the general formula [27] with a compound of the general formula [10].

This reaction can be performed in a manner similar to that of the preparation
method (5-2).

[0198]

When there are isomers (for example, optical isomers, geometrical isomers,
tautomers, etc.) of the compounds used in the aforementioned preparation methods, these
isomers can also be used.

Further, when there are solvates, hydrates and crystals of various forms thereof,
these solvates, hydrates and crystals of various forms can also be used.

[0199]

As for the compounds used in the aforementioned preparation methods having, for
example, amino group, hydroxyl group, carboxyl group or the like, these groups can be
protected with usual protective groups beforehand, and after the reactions, the protective
groups can be eliminated by a known method.

[0200]

The compounds obtained by the aforementioned preparation methods can be
derived into other compounds by a per se known reaction such as condensation, addition,
oxidation, reduction, rearrangement, substitution, halogenation, dehydration, hydrolysis, or
an appropriate combination of these.

[0201]

When the compounds of the present invention are used as a drug, they may be
optionally mixed with pharmaceutical additives usually used for preparation of drugs, such
as excipients, carriers, diluents, stabilizers, preservatives, buffering agents, corrigents,
suspending agents, emulsifiers, flavoring agents, dissolving aids, colorants, and thickeners,
as well as other active ingredients. The drugs can be orally or parenterally administered
by a conventional method in the form of tablet, capsule, fine particle preparation, syrup,
granule, pill, suspension, emulsion, solution, powdery preparation, suppository, eye drop,
nose drop, ear drop, patch, ointment, injection, or the like. Administration method, dose,
and frequency of administration can be appropriately chosen according to age, weight, and
symptoms of patients. The compounds can usually be orally or parenterally administered
(for example, injection, drip infusion, administration to the rectum part, etc.) to an adult at a
daily dose of 0.01 to 1000 mg/kg at one time a day, or several times a day as divided

portions.
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[0202]

Next, usefulness of typical compounds of the present invention will be explained
with reference to the following test examples.
[0203]

Test Example 1: FLT3 Inhibition test

The FLT3 inhibition test was performed for the compounds of the present
invention by the method described below.

For the FLT3 enzyme inhibition test, glutathione S-transferase (GST)-fused human
FLT3 protein (intracellular region, 564 to 993 aa) produced by using a baculovirus
expression system (Carna Biosciences) was used.

A reaction mixture in a volume of 9 uL containing the FLT3 protein and a test
compound of a predetermined concentration (1.2 pug of FLT3, 100 mM HEPES, 10 mM
MgCl,, 25 mM NaCl, 0.01% BSA, 1 mM DTT, pH 7.5) was left standing at 25°C for 15
minutes. Then, 3 pL (final concentration 0.25 uM) of a substrate peptide, biotin-AAA-
AEEEEYFELVAKKK (Toray Industries), and 3 pL (final concentration 50 uM) of ATP
(Sigma-Aldrich) were added to the reaction mixture, and the mixture was shaken for 2
minutes, and then further left standing at 25°C for 30 minutes to allow the enzymatic
reaction.

Then, 30 uL of an enzymatic reaction termination solution containing Streptavidin-
Xlent (Cisbio) and Mab PT66-K (Cisbio) (5 pg/mL streptavidin, 0.19 ug/mL PT66-K, 30
mM HEPES (pH 7.0), 150 mM KF, 75 mM EDTA, 0.15% BSA, 0.075% Tween 20) was
added to the reaction mixture to arrest the enzymatic reaction, and the reaction mixture was
left standing at room temperature for 1 hour to allow the antigen-antibody reaction. Then,
phosphorylation of the substrate peptide was measured by measuring time decomposition
fluorescence at 615 nm and 665 nm using Envision (PerkinElmer).

[0204]
Test Example 2: Leukemia cell proliferation inhibition test

A leukemia cell proliferation inhibition test was performed for the compounds of
the present invention by using the leukemia cell strains MV4-11 (ATCC Number, CRL-
9591) and Molm-13 (DSMZ Number, ACC554).

The leukemia cell proliferation inhibition test was performed by the method
described below.

For the purpose of measuring proliferation inhibition attained with a compound,
the total cell count was quantified on the basis of the total cellular ATP concentration using
the ATPlite (PerkinElmer) reagent utilizing firefly luciferase. The Molm-13 or MV4-11
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cells were added to the RPMI medium containing penicillin and streptomycin (penn/strep)
and 10% FBS at a density of 2 x 10° cells/ml, and 50 puL (10,000 cells) of the cell
suspension was inoculated to each well of a 96-well plate (Corning).

A serially diluted solution of a compound or 0.1% DMSO (solvent control) in a
volume of 50 uL was added to the cells, and then the cells were cultured for 72 hours under
the standard cell proliferation conditions (37°C, 5% CO,) to allow proliferation of the cells.
In order to measure the proliferation of the total cells, equal volume of the ATPlite reaction
mixture was added to each well in accordance with the instructions attached to ATPlite, and
then luminescence count of the well was measured (relative light unit, RLU).

The RLU signal observed with the DMSO solvent control after 72 hours of the
culture was defined as a signal indicating 0% inhibition, and the GIsy value for the
proliferation inhibition corresponds to a concentration of a compound that provides 50%
inhibition based on the proliferation of the total cells contained in the DMSO solvent
control. Each data point was obtained from samples in duplicate. The Glsy values were
calculated by the non-linear regression fitting (Fit Model (205)) according to a sigmoid
dose-reaction equation using the XLfit software.

The results are shown below.

[0205]
[Table 1]
FLT3 (WT) enzyme MV4-11 cell MOLM13 cell
inhibition activity proliferation proliferation
inhibition effect inhibition effect
IC50 Evaluation Evaluation Evaluation
Lower than 0.01 +++ +++ +++
uM
0.01 to 0.1 pM ++ ++ ++
0.1to 1 uM + + +
Higher than 1 uM - - -
[0206]
[Table 2]
FLT3 (WT) MV4-11 cell MOLM13 cell
Compound No. ir?lrllizbyi?il(?n proliferation proliferation
. inhibition effect | inhibition effect
activity
1-1 +++ ++ ++
1-2 +++ +++ ++
1-3 +++ +++ +++
1-4 +++ +++ ++
1-5 ++ ++ ++
1-6 +++ ++ ++
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1-7 +++ ++ +++
1-8 +++ +++ ++
1-9 +++ +++ ++
1-10 +++ +++ +++
1-11 +++ ++ ++
1-12 +++ +++ ++
2-1 +++ ++ ++
2-2 +++ ++ ++
2-3 +++ ++ ++
2-4 +++ +++ ++
2-5 +++ ++ ++
2-6 ++ ++ ++
2-7 +++ ++ +
2-8 +++ ++ ++
2-9 +++ +++ +++
2-10 +++ + +
2-11 +++ ++ ++
2-12 +++ +++ +++
2-13 +++ ++ ++
2-14 +++ ++ ++
2-15 +++ + +
2-16 +++ ++ +
2-17 ++ + +
2-18 ++ - -
2-19 ++ - -
2-20 +++ ++ ++
2-21 ++ ++ ++
2-23 +++ ++ +++
2-24 +++ ++ ++
2-25 ++ + +
2-26 ++ + +
2-27 ++ + +
2-28 + + +
2-29 ++ + +
3-1 +++ +++ +++
3-2 +++ ++ ++
3-3 +++ ++ ++
3-4 +++ +++ +++
3-6 +++ + -
3-7 +++ ++ ++
[0207]
[Table 3]
FLT3 (WT) MV4-11 cell MOLM13 cell
Compound No. enzyme proliferation proliferation
inhibition inhibition effect | inhibition effect
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activity

3-8 +++ ++ ++
39 +++ ++ ++
3-10 +++ + +
3-11 +++ +++ ++
3-12 +++ ++ ++
3-13 +++ ++ ++
3-15 +++ + +
3-17 +++ + -
3-18 +++ - -
3-19 +++ ++ +
3-20 +++ ++ +
3-21 +++ + +
3-24 +++ ++ +
3-25 +++ ++ +
3-27 +++ ++ ++
3-28 +++ + +
3-29 +++ ++ ++
3-30 +++ +++ ++
3-31 +++ + +
4-1 +++ ++ ++
4-2 +++ +++ +++
4-3 +++ +++ +++
4-4 +++ +++ +++
4-5 +++ +++ +++
4-7 +++ +++ +++
4-8 +++ +++ +++
4-9 +++ +++ +++
4-10 +++ +++ +++
4-13 +++ ++ ++
4-14 +++ +++ +++
4-15 +++ ++ +
5-1 +++ +++ +++
5-2 +++ ++ ++
5-3 +++ ++ ++
5-4 +++ + +
5-5 +++ ++ ++
6-1 +++ +++ ++
6-2 ++ ++ +
6-3 +++ ++ ++
6-4 +++ +H +++
6-5 +++ ++ ++
6-6 +++ +H +++
6-7 +++ ++ ++
6-8 +++ +++ +++
6-9 +++ +++ +++
6-10A +++ ++ +
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6-10B +++ +++ +++
6-11 +++ +++ +++
[0208]
[Table 4]
FLT3 (WT) MV4-11 cell MOLMI13 cell
Compound No. iI?lI:iZbyi?ilgn proliferation proliferation
. inhibition effect | inhibition effect
activity
6-12 +++ ++ +
6-13 +++ + +
6-14 +++ +++ ++
6-15 +++ + +
6-16 ++ + ++
6-17 ++ + +
6-18 +++ ++ ++
6-19 ++ ++ ++
6-21 ++ + +
6-23 ++ + +
7-1 +++ +++ +++
7-2 +++ +++ +++
7-3 +++ +++ +++
7-4 +++ +++ +++
7-5 +++ +++ +++
7-6 +++ ++ ++
7-7 +++ +++ +++
7-8 +++ +++ +++
7-9 +++ +++ +++
7-10 +++ ++ ++
7-11 ++ ++ ++
7-12 ++ + +
7-14 ++ +++ ++
7-15 ++ +++ +++
7-16 ++ +++ +++
7-17 +++ +++ +++
7-18 ++ ++ ++
7-19 +++ +++ +++
7-20 +++ +++ +++
7-21 +++ +++ +++
7-22 +++ +++ +++
7-23 ++ +++ ++
7-24 ++ +++ ++
7-25 +++ +++ ++
7-27 ++ ++ ++
7-28 +++ +++ +++
7-29 ++ ++ +
7-31 +++ +++ +++
7-32 +++ +++ +++
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7-33 +++ +++ +++
7-34 +++ +++ +++
7-35 +++ +++ +++
7-36 +++ +++ ++

7-37 +++ +++ +++
7-38 +++ ++ ++

7-39 +++ +++ +++
7-40 +++ +++ +++
7-41 +++ +++ +++

[0209]
[Table 5]
FI;EEY(IXT) MV{H 1 c_:ell MOL_M 13 'cell
Compound No. inhibition proliferation proliferation
. inhibition effect | inhibition effect
activity

7-42 +++ +++ +++
7-43 ++ +++ ++
7-44 ++ +++ ++
7-45 +++ +++ +++
7-46 +++ +++ ++

7-47 +++ +++ +++
7-48 +++ +++ +++
7-49 ++ +++ ++
7-50 +++ +++ +++
7-51 +++ +++ +++
7-52 +++ +++ +++
7-53 ++ +++ ++
7-54 ++ +++ +++
7-55 ++ +H ++
7-56 +++ +H +++
7-57 +++ +++ +++
7-58 +++ +++ +++
7-59 +++ +++ +++
7-60 +++ +++ +++
7-61 ++ +H ++
7-62 ++ +H ++
7-63 +++ +H +++
7-64 +++ +++ +++
7-65 +++ +H +++
7-66 +++ +H +++
7-67 ++ +H ++
7-68 ++ +H ++
7-69 ++ +H ++
7-70 +++ +++ +++
7-71 +++ +++ +++
7-72 +++ +++ +++
7-73 +++ +++ +++
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7-74 +++ +++ +++
7-75 +++ +++ +++
7-76 +++ +++ +++
7-77 +++ +++ +++
7-78 +++ +++ ++
7-79 +++ +++ +++
7-80 +++ +++ +++
7-81 +++ +++ +++
7-82 +++ +++ +++
7-83 +++ +++ +++
7-84 +++ +++ +++
7-85 +++ +++ +++
7-86 +++ +++ +++
7-87 +++ +++ +++
7-88 +++ +++ +++
7-89 +++ +++ +++
[0210]
[Table 6]
FLT3 (WT) MV4-11 cell MOLM13 cell
Compound No. ir?l?izbyi?ilgn proliferation proliferation
.. inhibition effect | inhibition effect
activity

7-90 +++ + +

7-91 +++ + +

7-92 +++ +++ +++
7-93 +++ +++ +++
7-94 ++ ++ ++
7-95 ++ - -

7-96 ++ + -

8-1 +++ +++ +++
8-2 +++ +++ +++
8-3 +++ +++ ++
8-4 +++ ++ ++
8-5 +++ ++ ++
8-6 +++ +++ +++
8-7 +++ +++ ++
8-9 +++ ++ ++
8-10 +++ +++ ++
8-11 +++ +++ +++
8-12 +++ ++ ++
8-13 +++ ++ ++
8-14 +++ +++ ++
8-15 ++ + +

8-16 ++ ++ +

8-18 +++ ++ ++
8-19 +++ ++ ++
8-20 ++ ++ +
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8-21 ++ + +
8-22 +++ ++ ++
8-23 +++ ++ ++
9-1 +++ +++ +++
9-2 +++ ++ ++
9-3 +++ +++ ++
9-4 +++ ++ ++
9-5 +++ ++ ++
9-6 +++ +++ +++
9-7 +++ +++ +++
9-8 ++ +++ +++
9-9 +++ +++ +++
9-10 +++ +++ +++
9-11 +++ +++ +++
9-12 +++ +++ +++
9-13 +++ +++ +++
9-14 +++ +++ +++
9-15 +++ +++ +++
9-16 +++ +++ +++
9-17 +++ +++ +++
9-18 +++ +++ +++
9-19 +++ +++ +++
9-20 +++ +++ +++
[0211]
[Table 7]
FLT3 (WT) MV4-11 cell MOLM13 cell
Compound No. ir?;llizbyi?ilc?n proliferation proliferation
.. inhibition effect | inhibition effect
activity
9-21 +++ +++ ++
9-22 +++ +++ ++
9-23 ++ ++ +
9-25 +++ +++ +++
9-26 +++ +++ +++
9-27 +++ +++ ++
9-28 +++ +++ ++
9-29 +++ +++ ++
9-30 +++ +++ ++
9-31 +++ +++ ++
9-32 +++ +++ ++
9-33 +++ +++ ++
9-34 +++ +++ ++
9-35 +++ +++ +++
9-36 +++ +++ +++
9-37 +++ +++ ++
9-38 +++ +++ ++
9-39 +++ +++ ++
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9-40 ++ ++ ++
10-1 +++ +++ ++
10-2 +++ +++ +++
10-3 +++ +++ +++
10-4 +++ +++ +++
10-5 +++ +++ +++
10-6 +++ +++ +++
10-7 +++ +++ +++
10-8 +++ +++ ++
10-9 +++ ++ ++
10-10 +++ +++ +++
10-11 +++ +++ ++
10-12 +++ +++ ++
10-13 +++ +++ +++
10-14 +++ +++ +++
10-15 +++ +++ +++
10-16 +++ +++ +++
10-17 +++ +++ ++
10-18 +++ +++ +++
10-19 +++ +++ +++
10-20 +++ +++ +++
10-21 +++ +++ +++
10-22 +++ +++ +++
10-23 +++ +++ +++
10-24 +++ +++ +++
10-25 +++ +++ +++
10-26 +++ +++ ++
10-27 +++ +++ +++
10-28 +++ +++ ++
10-29 +++ +++ +++
[0212]
[Table 8]
FLT3 (WT) MV4-11 cell MOLM13 cell
Compound No. ir?;llizbyi?ilc?n proliferation proliferation
.. inhibition effect | inhibition effect
activity
10-30 +++ +++ ++
10-31 +++ +++ ++
10-32 +++ +++ +++
10-33 +++ +++ +++
10-34 +++ +++ +++
10-35 ++ +H ++
10-36 ++ +H ++
10-37 +++ +++ +++
10-38 +++ +++ ++
10-39 +++ +++ +++
10-40 +++ +++ +++
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10-41 +++ +++ +++
10-42 +++ +++ +++
10-43 +++ ++ ++
10-44 +++ +++ +++
10-45 +++ +++ +++
10-46 +++ +++ +++
10-47 +++ +++ +++
10-48 +++ +++ +++
10-49 +++ +++ +++
10-50 +++ +++ +++
10-51 +++ +++ +++
10-52 +++ +++ +++
10-53 +++ +++ +++
10-54 +++ +++ +++
10-55 +++ +++ +++
10-56 +++ +++ +++
10-57 +++ +++ +++
10-58 +++ +++ +++
10-59 +++ +++ +++
10-60 +++ +++ +++
10-61 +++ +++ +++
10-62 +++ +++ +++
10-63 +++ +++ +++
10-64 +++ +H +++
10-65 +++ +H +++
10-66 +++ +++ +++
10-67 +++ +++ +++
10-68 +++ +++ +++
10-69 +++ +++ +++
10-70 +++ +++ +++
10-71 +++ +++ +++
10-72 +++ +++ +++
10-73 +++ +++ +++
10-74 +++ +++ +++
10-75 +++ +++ +++
11-1 ++ ++ ++
11-3 ++ + +
[0213]
[Table 9]
FLT3 (WT) MV4-11 cell MOLM13 cell
Compound No. ir?;llizlziirilc?n proliferation proliferation
. inhibition effect | inhibition effect
activity

11-8 +++ ++ ++
11-9 +++ ++ ++
11-10 +++ +++ ++
11-11 +++ ++ ++
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12-1 +++ +++ +++
12-2 +++ +++ ++
12-3 +++ +++ +++
12-5 +++ ++ ++
12-6 ++ ++ +
12-9 +++ ++ ++
12-10 +++ ++ +
12-11 ++ ++ ++
12-12 ++ ++ +++
12-13 +++ +++ +++
12-14 +++ +++ +++
13-1 +++ +++ +++
13-2 +++ ++ ++
13-3 +++ +++ ++
13-4 +++ +++ +++
13-5 +++ +++ +++
13-6 +++ +++ +++
13-7 +++ +++ +++
13-8 +++ +++ +++
13-9 +++ +++ +++
13-10 +++ +++ +++
13-11 +++ +++ +++
13-12 +++ +++ +++
13-13 +++ +++ +++
13-14 +++ +++ +++
13-15 +++ +++ +++
13-16 +++ +++ +++
13-17 +++ +++ +++
13-18 +++ +++ +++
13-19 +++ +++ +++
13-20 +++ +++ +++
13-21 +++ +++ +++
13-22 +++ +++ +++
14-1 +++ +++ +++
14-2 +++ +++ +++
14-3 +++ +++ +++
14-4 +++ +++ +++
14-5 +++ +H +++
14-6 +++ +++ +++
15-1 +++ +++ +++
15-2 +++ +++ ++
15-3 +++ +H +++
15-4 +++ +H +++
15-5 +++ +H +++
[0214]
[Table 10]

| Compound No. | FLT3(WT) | MV4-11cell | MOLMI3 cell |
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enzyme proliferation proliferation
inhibition inhibition effect | inhibition effect
activity
15-6 +++ +++ +++
15-7 +++ +++ +++
15-8 +++ +++ +++
15-9 +++ +++ +++
15-10 +++ +++ +++
15-11 +++ +++ +++
15-12 +++ +++ +++
15-13 +++ +++ +++
15-14 +++ +++ +++
15-15 +++ +H +++
15-16 +++ +++ +++
16-1 +++ ++ +
16-2 +++ ++ +
16-3 +++ + +
17-1 +++ +++ +++
17-2 +++ +++ +++
17-3 +++ ++ ++
18-1 +++ ++ ++
18-2 +++ +++ ++
19-1 +++ + +
20-1 ++ +++ +++
20-2 ++ ++ ++
20-3 ++ +++ ++
20-4 ++ ++ ++
21-1 +++ +++ +++
21-2 +++ +++ +++
21-3 +++ +++ +++
21-4 ++ +++ ++
21-5 + - +
21-6 +++ +H +++
21-7 +++ +++ +++
21-8 ++ ++ ++
21-9 +++ +++ +++
21-10 +++ ++ ++
21-12 +++ +++ +++
21-13 +++ +++ +++
21-14 ++ ++ ++
21-15 +++ +++ ++
21-16 +++ +++ +++
21-17 +++ +++ ++
21-18 ++ ++ ++
21-19 +++ +++ +++
21-20 +++ +++ +++
21-21 +++ +++ +++
21-22 +++ +++ +++
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21-27 +++ +++ +++
21-28 +++ +++ +++
21-29 +++ +++ +++
[0215]
[Table 11]
FLT3 (WT) MV4-11 cell MOLM13 cell
Compound No. ir?llllizbyi?ilgn proliferation proliferation
. inhibition effect | inhibition effect
activity

21-30 +++ +++ +++
21-31 ++ +++ ++
21-32 ++ +++ ++
21-33 ++ +++ ++
21-34 +++ +++ +++
21-35 +++ ++ ++
21-36 +++ +++ +++
21-37 ++ +++ ++
21-38 ++ +++ ++
21-39 ++ +++ ++
21-40 ++ +++ ++
21-41 +++ +++ +++
21-42 +++ +++ +++
21-43 ++ +++ ++
21-44 ++ ++ ++
21-45 +++ +++ +++
21-46 +++ +++ +++
21-47 ++ +++ ++
21-48 +++ ++ +++
21-49 ++ +++ ++
21-50 ++ +++ ++
21-51 ++ +++ ++
21-52 ++ +++ ++
21-53 ++ +++ ++
21-54 ++ ++ +

21-55 +++ +++ +++
21-56 ++ + +

22-1 +++ +++ +++
22-2 +++ +++ +++
22-3 ++ ++ ++
22-4 ++ +++ ++
22-5 ++ + ++
22-6 ++ +H ++
22-7 ++ ++ ++
22-8 ++ +++ ++
22-9 ++ ++ ++
22-10 ++ +++ ++
22-11 ++ +++ ++
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22-12 +++ +++ +++
22-13 ++ + ++

22-14 +++ +++ +++
22-15 +++ ++ ++

22-16 ++ ++ ++

22-17 +++ +++ +++
22-18 +++ +++ +++
22-19 +++ +++ +++
22-20 +++ +++ +++
22-22 +++ +++ +++

[0216]
[Table 12]
Fliiy(r:lT) MV4-11 cell MOLM13 cell
Compound No. inhibition proliferation proliferation
. inhibition effect | inhibition effect
activity

22-23 ++ +++ ++
22-24 ++ ++ ++

22-25 +++ +++ +++
22-26 +++ ++ ++

22-27 +++ +++ +++
22-28 +++ +++ +++
22-29 ++ +++ ++
22-30 ++ +++ ++
22-31 ++ +++ ++
22-32 ++ +++ ++
22-33 ++ +++ ++
22-36 +++ +++ +++
22-37 ++ +++ ++
22-38 ++ +++ ++
22-39 ++ +++ ++
22-40 ++ +++ ++
22-41 ++ +++ ++
22-42 +++ +++ +++
22-43 ++ +++ ++
22-44 ++ +++ ++
22-45 +++ +++ +++
22-46 +++ +++ +++
22-47 ++ +++ ++
22-50 ++ ++ ++
22-51 ++ +++ ++
22-55 +++ +++ +++
22-56 +++ +++ +++
22-57 ++ +++ ++
22-58 ++ +++ ++
22-59 ++ +++ ++
22-60 +++ +++ +++
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22-61 +++ +++ +++
22-62 +++ +++ +++
22-63 +++ +++ +++
22-64 +++ +++ +++
22-65 +++ +++ +++
22-66 +++ +++ +++
22-67 +++ +++ +++
22-68 +++ +++ +++
[0217]

The compounds of the present invention had superior FLT3 inhibition activity and
leukemia cell strain proliferation inhibition activity.
Examples
[0218]

Hereafter, the present invention will be explained with reference to examples.
However, the present invention is not limited by these examples.

[0219]

Unless especially indicated, an automatic purification system, ISOLERA
(produced by Biotage), was used for the purification by column chromatography.

Unless especially indicated, SNAP KP-Sil Cartridge (produced by Biotage) was
used as the carrier for silica gel column chromatography, and SNAP KP-NH Cartridge
(produced by Biotage) was used as the carrier for basic silica gel column chromatography.

The mixing ratios of the eluents are indicated in terms of volume ratio. For
example, an indication of "eluent, 75 to 0% hexane in ethyl acetate" means that an eluent
consisting of 75% hexane and 25% ethyl acetate was continuously changed to an eluent
consisting of 0% hexane and 100% ethyl acetate at last.

As the microwave synthesizer, Initiator Sixty (produced by Biotage) was used.

As the continuous flow hydrogenation reactor, H-Cube (produced by ThalesNano)
was used.

As the superecritical fluid chromatography (SFC) purification system, SFC30
(produced by Waters) was used.

The NMR spectra were measured by using tetramethylsilane as an internal
standard and Bruker AV300 (produced by Bruker), and all the § values are indicated in
terms of ppm.

The MS spectra were measured by using ACQUITY SQD LC/MS System
(produced by Waters).

[0220]

The abbreviations used in the examples have the following meanings.
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Boc: tert-butoxycarbonyl
DMSO-dg: deuterated dimethyl sulfoxide
TBS: tert-butyldimethylsilyl

[0221]

[Example 1]

(D

[Formula 45]

o ¢ J/
/\O SN O HN
IN/)\S/ “o B
N/)\S/

(A1)

To a solution of 4-chloro-2-(methylthio)pyrimidine-5-carboxylic acid ethyl ester
(11.6 g) in tetrahydrofuran (100 mL), triethylamine (8.4 mL) and propylamine (5.1 mL)
were added under ice cooling, and the mixture was stirred at room temperature for 30
minutes. To the reaction mixture, 1.0 mol/L aqueous hydrochloric acid and ethyl acetate
were added. The organic layer was separated, washed successively with saturated
aqueous sodium hydrogencarbonate and saturated aqueous sodium chloride, and then dried
over anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure
to obtain oily 2-(methylthio)-4-(propylamino)pyrimidine-5-carboxylic acid ethyl ester (A1,
11.7 g).
'H-NMR (CDCl3) &: 8.61 (1H, s), 8.27 (1H, brs), 4.32 (2H, q, J=7.0Hz), 3.55-3.48 (2H, m),
2.53 (3H, s), 1.73-1.60 (2H, m), 1.37 (3H, t, J=7.3Hz), 0.99 (3H, t, J=7.6Hz)
[0222]
2)
[Formula 46]

(A1) (A2)
To a solution of 2-(methylthio)-4-(propylamino)pyrimidine-5-carboxylic acid ethyl
ester (A1, 9.0 g) in N-methylpyrrolidone (88 mL), meta-chloroperbenzoic acid (70 to 75%
wt, 10.8 g) was added portionwise under ice cooling, and the mixture was stirred at room
temperature for 45 minutes. To the reaction mixture, meta-chloroperbenzoic acid (70 to
75% wt, 2.5 g) was added at room temperature, and the mixture was stirred at the same

temperature for 3 hours. To the reaction mixture, saturated aqueous sodium
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hydrogencarbonate and ethyl acetate were added. The organic layer was separated,
washed with saturated aqueous sodium chloride, and then dried over anhydrous magnesium
sulfate, and the solvent was evaporated under reduced pressure. To a solution of the
obtained residue in N-methylpyrrolidone (35 mL), N,N-diisopropylethylamine (11.9 mL)
and 4-(2-aminoethyl)pyridine (6.3 mL) were added at room temperature, and the mixture
was stirred at 100°C for 4 hours. The reaction mixture was cooled to room temperature,
and then poured into water (400 mL). The solid matter was taken by filtration, washed
with water, and then dried under reduced pressure to obtain 4-(propylamino)-2-((2-(pyridin-
4-yl)ethyl)amino)pyrimidine-5-carboxylic acid ethyl ester (A2, 9.2 g) as yellow solid.
[0223]

3
[Formula 47]
o HNJ/ o HNJ/
~o SN A N HO SN AN
(A2) (A3)

A mixture of 4-(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-
carboxylic acid ethyl ester (A2, 9.2 g), ethanol (115 mL), tetrahydrofuran (58 mL) and 2.0
mol/L aqueous sodium hydroxide (115 mL) was stirred at 40°C for 4 hours, and then
further stirred at 60°C for 3 hours. The reaction mixture was cooled to room temperature,
then 12 mol/L aqueous hydrochloric acid (19.5 mL) was added to the mixture (pH 5 to 6),
and the organic solvent was evaporated under reduced pressure. The solid matter was
taken by filtration, washed with water, and then dried under reduced pressure to obtain 4-
(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-carboxylic acid (A3, 9.3 g) as
white solid.

MS m/z (M-H): 300.3

[0224]
4)
[Formula 48]
o HNJ/ o HNJ/
e O I e B
N/)\H x N/)\H N

(A3) (A4)
To a suspension of 4-(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-
carboxylic acid (A3, 1.12 g), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
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hydrochloride (843 mg) and 1-hydroxybenzotriazole monohydrate (595 mg) in N,N-
dimethylformamide (20 mL), N,N-diisopropylethylamine (2.0 mL) was added at room
temperature, and the mixture was stirred at 40°C for 2 hours (Reaction mixture A).

To a solution of 1,3-phenylenediamine (1.73 g) in N,N-dimethylformamide (10
mL), Reaction mixture A mentioned above was added at room temperature, and the mixture
was stirred at the same temperature for 4 hours. To the reaction mixture, saturated
aqueous sodium hydrogencarbonate and ethyl acetate were added. The organic layer was
separated, and the aqueous layer was extracted with ethyl acetate. The organic layer and
the extract were combined, washed with saturated aqueous sodium chloride, and then dried
over anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure.
The obtained residue was purified by basic silica gel column chromatography to obtain N-
(3-aminophenyl)-4-(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-
carboxamide (A4, 950 mg) as white solid.
'H-NMR (DMSO-dg) 8: 9.50 (1H, brs), 8.74 (1H, brs), 8.56-8.42 (3H, m), 7.37 (1H, brs),
7.25 (2H, d, J=5.3Hz), 6.98-6.88 (2H, m), 6.72 (1H, d, J=9.2Hz), 6.27 (1H, d, J=9.2Hz),
5.02 (2H, s), 3.58-3.50 (2H, m), 3.44-3.34 (2H, m), 2.88 (2H, t, J=6.9Hz), 1.62-1.50 (2H,
m), 0.91 (3H, t, J=7.3Hz)
[0225]
&)
[Formula 49]

o) HN/r oo o} HNJ/
— o _N_N
HoN N SN Z N ﬁ/ Y O ON N SN Z N
Ho P ) o = H Ho P N
NN NN

H
(A4) (AS)

To N-Boc-L-alanine (57 mg), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (115 mg) and 1-hydroxybenzotriazole monohydrate (81 mg), N,N-
dimethylformamide (2 mL) was added at room temperature, and the mixture was stirred at
the same temperature for 2 hours. To the reaction mixture, N,N-diisopropylethylamine
(153 puL) and N-(3-aminophenyl)-4-(propylamino)-2-((2-(pyridin-4-
yl)ethyl)amino)pyrimidine-5-carboxamide (A4, 98 mg) were added at room temperature,
and the mixture was stirred at the same temperature for 5 hours. To the reaction mixture,
saturated aqueous sodium hydrogencarbonate and ethyl acetate were added. The organic
layer was separated, washed with saturated aqueous sodium chloride, and then dried over
anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure.

The obtained residue was purified by basic silica gel column chromatography (eluent, 98 to
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90% ethyl acetate in methanol) to obtain oily (S)-tert-butyl (1-oxo-1-((3-(4-(propylamino)-
2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-carboxamido)phenyl)amino)propan-2-
yl)carbamate (A5, 137 mg).

MS m/z (M+H): 563.4

[0226]

(6)

[Formula 50]

b9 /@\ o} HNJ/ o} /@\ o} HNJ/
S

RGeS Rae g e Y

o = N/)\H S = N/J\

Z "N
N/\/Q
H
(AS) (A6)

To a solution of (S)-tert-butyl (1-oxo-1-((3-(4-(propylamino)-2-((2-(pyridin-4-
ylethyl)amino)pyrimidine-5-carboxamido)phenyl)amino)propan-2-yl)carbamate (AS, 137
mg) in chloroform (2 mL), trifluoroacetic acid (2 mL) was added at room temperature, and
the mixture was stirred at the same temperature for 3 hours. The solvent was evaporated
under reduced pressure, and to the obtained residue, saturated aqueous sodium
hydrogencarbonate and ethyl acetate were added. The organic layer was separated, and
the aqueous layer was extracted with ethyl acetate. The organic layer and the extract were
combined, washed with saturated aqueous sodium chloride, and then dried over anhydrous
magnesium sulfate, and the solvent was evaporated under reduced pressure. To the
obtained residue, ethyl acetate was added, and the solid matter was taken by filtration, and
dried under reduced pressure to obtain (S)-N-(3-(2-aminopropanamido)phenyl)-4-
(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-carboxamide (A6, 75 mg) as
white solid.

[0227]
(7

[Formula 51]
I J
£ N/)\H N o = N/)\H A
(A6) (1-1)
To a solution of (S)-N-(3-(2-aminopropanamido)phenyl)-4-(propylamino)-2-((2-
(pyridin-4-yl)ethyl)amino)pyrimidine-5-carboxamide (A6, 23.1 mg) in N,N-
dimethylformamide (1 mL), triethylamine (28 puL) and acryloyl chloride (6 uL) were added

under ice cooling, and the mixture was stirred at the same temperature for 2 hours. To the
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reaction mixture, acryloyl chloride (2 uL) was added under ice cooling, and the mixture
was stirred at the same temperature for 30 minutes. To the reaction mixture, saturated
aqueous sodium hydrogencarbonate and ethyl acetate were added. The organic layer was
separated, washed with saturated aqueous sodium chloride, and then dried over anhydrous
magnesium sulfate, and the solvent was evaporated under reduced pressure. The obtained
residue was purified by basic silica gel column chromatography to obtain (S)-N-(3-(2-
(acrylylamido)propanamido)phenyl)-4-(propylamino)-2-((2-(pyridin-4-
ylethyl)amino)pyrimidine-5-carboxamide (1-1, 8.9 mg) as white solid.

'H-NMR (CD;0D) &: 8.44-8.36 (3H, m), 7.91 (1H, s), 7.36-7.24 (5H, m), 6.36 (1H, dd,
J=17.2,9.9Hz), 6.24 (1H, dd, J=17.2, 2.6Hz), 5.69 (1H, dd, J=9.6, 2.3Hz), 4.60-4.52 (1H,
m), 3.69 (2H, t, J=6.9Hz), 3.46 (2H, brs), 2.99 (2H, t, J=7.3Hz), 1.72-1.60 (2H, m), 1.46
(3H, d, J=7.3Hz), 0.99 (3H, t, J=7.3Hz)

[0228]

)

[Formula 52]

HzN\)L /@\ /\/C , /\/\[rN\)L /@\

(A6) (1-2)

Z "N
)

To a solution of (S)-N-(3-(2-aminopropanamido)phenyl)-4-(propylamino)-2-((2-
(pyridin-4-yl)ethyl)amino)pyrimidine-5-carboxamide (A6, 21 mg), 4-
dimethylaminocrotonic acid hydrochloride (16 mg) and 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (38 mg) in N,N-dimethylformamide (2
mL), triethylamine (40 uL) was added at room temperature, and the mixture was stirred at
50°C for 30 minutes. The reaction mixture was cooled to room temperature, and then
saturated aqueous sodium hydrogencarbonate and ethyl acetate were added to the mixture.
The organic layer was separated, washed with water, and then dried over anhydrous sodium
sulfate, and the solvent was evaporated under reduced pressure. The obtained residue was
purified by silica gel column chromatography (eluent, 95% chloroform/5% methanol) to
obtain (S,E)-N-(3-(2-(4-(dimethylamino)-2-butenamido)propanamido)phenyl)-4-
(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-carboxamide (1-2, 11 mg).
'H-NMR (CDCl3) &: 9.15 (1H, brs), 8.66 (1H, brs), 8.50-8.49 (2H, m), 8.35-8.32 (2H, m),
7.69 (1H, brs), 7.42-7.40 (1H, m), 7.22-7.19 (2H, m), 7.13 (2H, d, J=5.3Hz), 6.89-6.84 (2H,
m), 6.02 (1H, d, J=15.2Hz), 5.50 (1H, brs), 4.75 (1H, q, J=6.6Hz), 3.72-3.67 (2H, m), 3.42
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(2H, s), 3.03 (2H, d, J=5.9Hz), 2.91 (2H, t, J=6.9Hz), 2.22 (6H, s), 1.66-1.61 (2H, m), 1.44
(3H, d, J=6.6Hz), 0.97 (3H, t, J=7.3Hz)

[0229]

[Example 2]

(1)

[Formula 53]

T
T

(A3) (A7)

To N-(3-aminophenyl)-2,2,2-trifluoro-N-methylactamide (302 mg) synthesized
according to the method described in US6344465B 1, 4-(propylamino)-2-((2-(pyridin-4-
yl)ethyl)amino)pyrimidine-5-carboxylic acid (A3, 627 mg), 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (545 mg) and 1-hydroxybenzotriazole
monohydrate (377 mg), N,N-dimethylformamide (15 mL) and triethylamine (766 pL) were
added at room temperature, the reaction vessel was sealed, and then the mixture was stirred
at 100°C for 40 minutes by using a microwave reaction system. The reaction mixture was
cooled to room temperature, and then saturated aqueous sodium hydrogencarbonate and
ethyl acetate were added to the mixture. The organic layer was separated, and dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The
obtained residue was purified by silica gel column chromatography (eluent, 97 to 96% ethyl
acetate in methanol) to obtain 4-(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)-N-(3-
(2,2,2-trifluoro-N-methylacetamido)phenyl)pyrimidine-5-carboxamide (A7, 186 mg).
'H-NMR (CDCl3) &: 8.89 (1H, brs), 8.49 (2H, d, J=5.9Hz), 8.35 (1H, s), 7.82-7.28 (3H, m),
7.16 (2H, d, J=7.6Hz), 7.00 (1H, d, J=7.9Hz), 6.68 (1H, brs), 5.35 (1H, brs), 3.75-3.65 (2H,
m), 3.48-3.40 (2H, m), 3.36 (3H, s), 2.94 (2H, t, J=8.9Hz), 1.67-1.62 (2H, m), 1.00 (3H, t,

J=7.3Hz)
[0230]
()
[Formula 54]
F})?\/Q\OHNJ/ \/@\omr
TN O v O
H H
(A7) (A8)

To a solution of 4-(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)-N-(3-(2,2,2-
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trifluoro-N-methylacetamido)phenyl)pyrimidine-5-carboxamide (A7, 186 mg) in methanol
(4 mL) and water (2 mL), potassium carbonate (92 mg) was added at room temperature,
and the mixture was stirred at the same temperature for 13 hours and 30 minutes. To the
reaction mixture, water and chloroform were added. The organic layer was separated,
washed successively with water and saturated aqueous sodium chloride, and then dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure to obtain
N-(3-(methylamino)phenyl)-4-(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-
5-carboxamide (A8, 141 mg).

MS m/z (M-H): 406.3

[0231]
3)
In the same manner as that of Example 1, (4), Intermediates (A9) to (A12) were
obtained.
[0232]
[Table 13]
Compound ) )
Structure Physicochemical data
No.
(o] HNJ/
A9 HZNQN N A MS m/z (M+H): 398.3
LI g
N N
H
0 HNJ/
Al10 HN NS N MS m/z (M+H): 386.4
Z X I

0O HN
All " “n"kﬁ" . MS m/z (M+H): 406.3
H

A12 “z;nukﬁ" . MS m/z (M+H): 422.2

[0233]
“)
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In the same manner as that of Example 1, (5), Intermediates (A13) to (A20) were
obtained.
[0234]
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[Table 14]

Conlg)(;)und Structure Physicochemical data
| (o] (o] HNJ/
Al3 BOG,N\)LN/@N SN y MS m/z (M+H): 563.4
LN WS
(o] (o] HNJ/
Al4 Boc,ﬂ\)Lu/CLuﬂ\EgN ~ MS m/z (M+H): 555.4
A
H o [o] HN/(
INCE I@L)k(k . :
N> N X
o (o] HN/(
Al6 N NJiAN Ly _ MS m/z (M+H): 543.4
LN P
| (o] (o] HNJ/ )
Al7 Boc/N\)LHJi/\HJ%N p MS m/z (M+H): 557.5
Ay
H (o] (o] HN/(
Al8 BOG,N\)LHj@\HJ\(kN y MS m/z (M+H): 563.4
A
| s
0.
H (o] O HN
Ao | Kju\fi / :
N” N X
|
| oojijl\ o} HN/(
A20 BOC/N\)LH kag" _ -
N? N X
[0235]
(5)
In the same manner as that of Example 1, (6), Intermediates (A21) to (A28) were
obtained.
[0236]
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[Table 15]

Compound

No Structure Physicochemical data

o O HN
A21 H»L)LN,@N)g[gN ~ MS m/z (M+H): 463.3
H

o O HN
A22 HzN\)LNO\H/u\fQN 2N MS m/z (M+H): 455.4

(o] O HN
A23 HZN\)LNQNJ\&N . ]
H |l A

[} O HN
A4 \)LL\J\(L . :

I (o] O HN
A2S Jﬁﬁxﬁ N ]

(o] O HN
A26 HZULD@LNJ\h N _

0 O HN
A27 HzN\)LNj@\H/u\fQ)N\ 2 N -

| o O HN .
A28 HN\)LNK)\H)%)N\ N MS m/z (M+H): 493.3

[0237]
[Example 3]
In the same manner as that of Example 1, (7) or Example 1, (8), Compounds (1-3)
to (1-12) were obtained.
[0238]
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[Table 16]

Compound
No.

Structure

Physicochemical data

1-3

|0 /@\ o HNJ/
/}(N\)LH H ‘ SN Z N
0 A g

H

"H-NMR (CDCl5) 5: 8.52-8.46 (2H, m), 8.31
(1H, s), 7.67 (1H, s), 7.44-7.36 (1H, m),
7.25-7.14 (4H, m), 6.63 (1H, dd, J=16.8,
10.2Hz), 6.39 (1H, d, J=16.5Hz), 5.80 (1H,
d, J=10.2Hz), 4.17 (2H, s), 3.68 (2H, t,
J=7.3Hz), 3.43 (2H, s), 3.25 (3H, ), 2.93
(2H, t, J=7.3Hz), 1.70-1.60 (2H, m), 0.98
(3H, t, J=7.3Hz)

1-4

) /O\ o HNJ/
AN
o N//K” N

MS m/z [M+H): 509.4

1-5

0L

"H-NMR (CDCl3) 5: 8.62 (1H, brs), 8.53-
8.52 (2H, m), 8.23 (1H, brs), 8.04 (1H, brs),
7.65 (1H, s), 7.48-7.33 (2H, m), 7.17 (2H, d,
J=3.0Hz), 6.94 (1H, d, J=10.1Hz), 6.68 (1H,
s), 6.24-6.14 (2H, m), 5.63 (1H, d, J=9.9Hz),
5.46 (1H, brs), 3.88 (2H, d, J=4.0Hz), 3.72-
3.70 (2H, m), 3.51-3.40 (2H, m), 3.32 3H,
s), 2.93 (2H, t, J=6.9Hz), 1.70-1.66 (2H, m),
0.99 (3H, t, J=7.6Hz)

1-6

"H-NMR (CDCl5) 5: 8.85 (1H, brs), 8.51
(2H, d, J=5.9Hz), 8.29 (1H, s), 7.38 (1H,
brs), 7.15 (2H, d, J=5.9Hz), 6.92 (1H, brs),
6.57 (1H, d, J=9.2Hz), 6.32 (1H, dd, J=17.0,
2.0Hz), 6.20 (1H, dd, J=17.0, 10.0Hz), 5.71
(1H, dd, J=10.0, 2.0Hz), 5.36 (1H, brs), 4.05
(2H, dd, J=5.3, 2.6Hz), 3.90-3.71 (2H, m),
3.68 (2H, q, J=6.8Hz), 3.48-3.35 (2H, m),
2.92 (3H, t, J=6.9Hz), 1.95-1.80 (1H, m),
1.70-1.35 (5H, m), 0.98 (3H, t, J=7.6Hz),
0.90 (3H, t, J=7.6Hz)
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[0239]
[Table 17]

Compound
No.

Structure

Physicochemical data

1-7

"H-NMR (CDCl5) &: 8.86 (1H, brs), 8.51
(2H, dd, J=4.6, 1.3Hz), 8.33 (1H, s), 7.47
(1H, brs), 7.16 (2H, d, J=5.9Hz), 6.62 (1H,
dd, J=16.8, 10.2Hz), 6.42-6.33 (2H, m), 5.79
(1H, dd, J=10.2, 1.7Hz), 5.23 (1H, s), 4.16
(1H, d, J=14.2Hz), 3.95 (1H, d, J=14.2Hz),
3.86-3.77 (2H, m), 3.68 (2H, q, J=6.8Hz),
3.41 (2H, d, J=5.3Hz), 3.22 (3H, s), 2.94-
2.83 (3H, m), 1.90-1.78 (1H, m), 1.71-1.31
(5H, m), 0.98 (3H, t, J=7.4Hz), 0.88 (3H, t,
J=7.4Hz)

1-8

'H-NMR (CD;0D) &: 8.42 (3H, d, J=5.3Hz),
8.23 (2H, brs), 7.71 (1H, s), 7.34-7.31 (2H,
m), 7.20-7.17 (1H, m), 6.78-6.75 (1H, m),
6.44 (1H, d, J=15.2Hz), 4.16 (1H, s), 3.88
(2H, d, J=6.6Hz), 3.70 (2H, t, J=6.6Hz),
3.47-3.40 (2H, m), 3.00 (2H, t, J=6.9Hz),
2.85 (6H, s), 2.23 (3H, s), 1.68-1.63 (2H, m),
0.99 (3H, t,J=7.3Hz)

1-9

"H-NMR (CDCl5) &: 8.70 (1H, brs), 8.52-
8.51 (2H, m), 8.42-8.39 (2H, m), 8.33 (1H,
brs), 8.27 (1H, brs), 7.52-7.49 (1H, m), 7.14-
7.13 (2H, m), 6.94-6.84 (3H, m), 6.05 (1H,
d, J=15.2Hz), 5.25 (1H, s), 4.15 (2H, brs),
3.86 (3H, s), 3.67 (2H, brs), 3.44 (2H, brs),
3.07 (2H, d, J=5.9Hz), 2.90 (2H, t, J=5.6Hz),
2.26 (6H, s), 1.67-1.62 (2H, m), 0.97 (3H, t,
J=7.3Hz)

"H-NMR (CDCl5) &: 8.65 (2H, brs), 8.52
(2H, d, J=4.3Hz), 8.29-8.25 (2H, m), 7.85
(1H, brs), 7.46 (1H, d, J=8.9Hz), 7.16 (2H, d,
J=5.9Hz), 7.00-6.93 (1H, m), 6.84 (1H, d,
J=8.6Hz), 6.49 (1H, d, J=15.2Hz), 5.32 (1H,
brs), 4.21 (2H, s), 3.85 (3H, s), 3.70-3.68
(2H, m), 3.43 (2H, brs), 3.22 (3H, s), 3.17-
3.11 (2H, m), 2.92 (2H, t, J=6.9Hz), 2.27
(3H, s), 2.21 (3H, s), 1.66-1.61 (2H, m), 0.97
(3H, t, J=7.3Hz)
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[0240]

[Table 18]
Conll%);)und Structure Physicochemical data
"H-NMR (CDCl5) &: 8.86 (1H, brs), 8.51
(2H, dd, J=4.3, 1.7Hz), 8.30 (1H, s), 7.45
(1H, brs), 7.16 (2H, d, J=5.9Hz), 6.94 (1H,
brs), 6.84 (1H, dt, J=15.6, 6.1Hz), 6.74 (1H,
o o HNJ/ d, J=9.2Hz), 6.06 (1H, d, J=15.6Hz), 5.50

(1H, brs), 4.04 (2H, t, J=5.0Hz), 3.85-3.64
(4H, m), 3.42 (2H, d, J=5.3Hz), 3.06 (2H,
dd, J=5.9, 1.3Hz), 2.92 (3H, t, J=6.9Hz),
2.24 (6H, s), 1.91-1.82 (1H, m), 1.71-1.37
(5H, m), 0.98 (3H, t, J=7.4Hz), 0.89 (3H, t,
J=7.4Hz)

"H-NMR (CDCl5) 5: 8.87 (1H, brs), 8.51
(2H, dd, J=4.6, 1.3Hz), 8.33 (1H, s), 7.51
(1H, brs), 7.16 (2H, d, J=5.9Hz), 6.93 (1H,
dt, J=15.2, 5.9Hz), 6.49-6.40 (2H, m), 5.35
(1H, brs), 4.16 (1H, d, J=14.5Hz), 3.92 (1H,
d, J=14.5Hz), 3.84-3.72 (2H, m), 3.68 (2H,
q, J=6.8Hz), 3.44 (2H, t, J=10.6Hz), 3.21
(3H, s), 3.10 (2H, d, J=5.9Hz), 2.94-2.79
(3H, m), 2.26 (6H, s), 1.88-1.80 (1H, m),
1.70-1.33 (5H, m), 0.98 (3H, t, J=7.4Hz),
0.88 (3H, t, J=7.4Hz)

[0241]
[Example 4]

(D
[Formula 55]

) HN’:‘NH

l¢]

(B

2 2 0
>(O\n/n\)]\OH >(O\I]/H\/IJ\”/©\NH2
o}

To a solution of N-Boc-glycine (3.50 g) in N,N-dimethylactamide (20 mL),

carbonyldiimidazole (3.34 g) was added at room temperature, and the mixture was stirred at

the same temperature for 1 hour (Reaction mixture A).

To a solution of 1,3-phenylenediamine (3.24 g) in N,N-dimethylactamide (20 mL),

Reaction mixture A was added dropwise at room temperature, and the mixture was stirred

at the same temperature for 2 hours. To the reaction mixture, saturated aqueous sodium

chloride and ethyl acetate were added. The organic layer was separated, washed

successively with saturated aqueous sodium hydrogencarbonate and saturated aqueous




sodium chloride, and then dried over anhydrous magnesium sulfate, and the solvent was
evaporated under reduced pressure. The obtained residue was purified by basic silica gel
column chromatography to obtain oily tert-butyl (2-((3-aminophenyl)amino)-2-
oxoethyl)carbamate (B1, 3.20 g).

'H-NMR (CDCl3) &: 7.98 (1H, s), 7.12 (1H, s), 7.08 (1H, t, J=7.9Hz), 6.68 (1H, d, J=7.9Hz),
6.44 (1H, d, J=7.9Hz), 5.22 (1H, s), 3.90 (2H, d, J=5.9Hz), 3.69 (2H, brs), 1.48 (9H, s)
[0242]

2

[Formula 56]

g LT

H
(A3) (B2)

To a suspension of 4-(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-
carboxylic acid (A3, 301 mg) in N,N-dimethylformamide (3 mL), 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (211 mg) and 1-hydroxybenzotriazole
monohydrate (162 mg) were added at room temperature, and the mixture was stirred at the
same temperature for 2 hours. To the reaction mixture, a solution of N,N-
diisopropylethylamine (511 pL) and tert-butyl (2-((3-aminophenyl)amino)-2-
oxoethyl)carbamate (B1, 292 mg) in N,N-dimethylformamide (2 mL) was added at room
temperature, and the mixture was stirred at the same temperature for 5 hours. To the
reaction mixture, saturated aqueous sodium chloride and ethyl acetate were added. The
organic layer was separated, washed with saturated aqueous sodium chloride, and then
dried over anhydrous magnesium sulfate, and the solvent was evaporated under reduced
pressure. The obtained residue was purified by silica gel column chromatography (eluent,
100 to 93% ethyl acetate in methanol) to obtain oily tert-butyl (2-oxo-2-((3-(4-
(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-
carboxamido)phenyl)amino)ethyl)carbamate (B2, 437 mg).

MS m/z (M-H): 547.2
[0243]

3)

[Formula 57]
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I N

e /@\ O HN HN
OTN\)\N N SN A~y e N N SN AN
H Ho L | H Hol L |
(0] N/ N N N/ N X
(B2) (B26)

e /@\ o) HNf
—— AN NG
0 N/)\” §

(2-1)

In the same manner as that of Example 1, (6) and Example 1, (7), N-(3-(2-
(acrylylamido)acetamido)phenyl)-4-(propylamino)-2-((2-(pyridin-4-
yl)ethyl)amino)pyrimidine-5-carboxamide (2-1) was obtained from tert-butyl (2-oxo0-2-((3-
(4-(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-
carboxamido)phenyl)amino)ethyl)carbamate (B2).

'H-NMR (CD;0D) &: 8.43 (2H, dd, J=4.5, 1.5Hz), 8.38 (1H, s), 7.93 (1H, s), 7.38-7.21 (5H,
m), 6.33 (1H, dd, J=17.1, 9.8Hz), 6.28 (1H, dd, J=17.1, 2.1Hz), 5.71 (1H, dd, J=9.6, 2.4Hz),
4.08 (2H, s), 3.78-3.62 (2H, m), 3.57-3.41 (2H, br), 3.01 (2H, t, J=7.2Hz), 1.76-1.53 (2H,
m), 0.99 (3H, t, J=7.5Hz)

[0244]

“)

[Formula 58]

(A3) (B3)

To 4-(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-carboxylic acid
(A3, 452 mg), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (575 mg)
and 1-hydroxybenzotriazole monohydrate (405 mg), N,N-dimethylformamide (10 mL) was
added at room temperature, and the mixture was stirred at 40°C for 2 hours. The reaction
mixture was cooled to room temperature, then N,N-diisopropylethylamine (765 uL) and N-
Boc-1,3-propanediamine (330 mg) were added to the mixture, and the mixture was stirred
at the same temperature for 2 hours. To the reaction mixture, saturated aqueous sodium
hydrogencarbonate and ethyl acetate were added. The organic layer was separated,
washed successively with water and saturated aqueous sodium chloride, and then dried over
anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure.

The obtained residue was purified by basic silica gel column chromatography (eluent, 100
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to 95% ethyl acetate in methanol) to obtain tert-butyl (3-(4-(propylamino)-2-((2-(pyridin-4-
yl)ethyl)amino)pyrimidine-5-carboxamido)propyl)carbamate (B3, 481 mg) as white solid.
MS m/z (M+H): 458.4

[0245]

®)

[Formula 59]

ﬂ\ JC])\ o HNJ/ o HN/r
0 M*ﬁ* < SRR s INe
(B3) (B4)

To a solution of tert-butyl (3-(4-(propylamino)-2-((2-(pyridin-4-
yl)ethyl)amino)pyrimidine-5-carboxamido)propyl)carbamate (B3, 281 mg) in chloroform
(2 mL), trifluoroacetic acid (2 mL) was added at room temperature, and the mixture was
stirred at the same temperature for 30 minutes. To the reaction mixture, saturated aqueous
sodium hydrogencarbonate and ethyl acetate were added. The organic layer was separated,
and the aqueous layer was extracted three times with chloroform. The organic layer and
the extracts were combined, washed with saturated aqueous sodium chloride, and then dried
over anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure.
The obtained residue was purified by basic silica gel column chromatography (eluent, 85 to
70% ethyl acetate in methanol) to obtain N-(3-aminopropyl)-4-(propylamino)-2-((2-
(pyridin-4-yl)ethyl)amino)pyrimidine-5-carboxamide (B4, 142 mg) as white solid.
'H-NMR (CDCl3) &: 8.89 (1H, brs), 8.51 (2H, dd, J=6.0, 1.5Hz), 8.09 (1H, s), 8.09 (1H,
brs), 7.15 (2H, d, J=6.0Hz), 5.37 (1H, brs), 3.67 (2H, q, J=6.6Hz), 3.52-3.41 (4H, m), 2.91
(4H, t, J=6.6Hz), 1.74-1.59 (6H, m), 0.98 (3H, t, J=7.5Hz)

[0246]
(6)
[Formula 60]

o} HNJ/ H \)CJ)\ o} HNJ/
HZN/\/\NJ\{*N AN o\n/N N/\/\NJ\(&N AN
| |
H N/)\N/\/Q >r 0 H H N/ N/\/Q

(B4) (B5)

To N-(3-aminopropyl)-4-(propylamino)-2-((2-(pyridin-4-
yl)ethyl)amino)pyrimidine-5-carboxamide (B4, 57 mg), N-Boc-glycine (44 mg), 1-ethyl-3-
(3-dimethylaminopropyl)carbodiimide hydrochloride (127 mg) and 1-hydroxybenzotriazole
monohydrate (102 mg), N,N-dimethylformamide (2 mL) and triethylamine (46 puL) were

110



added at room temperature, and the mixture was stirred at the same temperature for 7 hours.
To the reaction mixture, saturated aqueous sodium hydrogencarbonate and ethyl acetate
were added. The organic layer was separated, and the aqueous layer was extracted with
ethyl acetate. The organic layer and the extract were combined, washed successively with
water and saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate,
and the solvent was evaporated under reduced pressure. The obtained residue was

purified by basic silica gel column chromatography (eluent, 95 to 90% ethyl acetate in
methanol) to obtain amorphous tert-butyl (2-oxo-2-((3-(4-(propylamino)-2-((2-(pyridin-4-
yl)ethyl)amino)pyrimidine-5-carboxamido)propyl)amino)ethyl)carbamate (B5, 83 mg).

MS m/z (M+H): 515.4

[0247]
(7
[Formula 61]
H\)OL o HNJ/ \j\ o HNJ/

(0] N HoN

hig N/\/\NJ\(“N AN a2 NN N AN
X o) H H N/)\H ~ H H N/*HMQ

(BS) (B27)
(0] HNJ/

In the same manner as that of Example 1, (6) and Example 1, (7), N-(3-(2-
(acrylylamido)actamido)propyl)-4-(propylamino)-2-((2-(pyridin-4-
yl)ethyl)amino)pyrimidine-5-carboxamide (2-2) was obtained from tert-butyl (2-oxo-2-((3-
(4-(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-
carboxamido)propyl)amino)ethyl)carbamate (B5).

'H-NMR (CDCl3) &: 8.78 (1H, brs), 8.49 (2H, dd, J=4.3, 1.7Hz), 8.20 (1H, s), 7.30 (1H,
brs), 7.20-7.10 (4H, m), 6.30 (1H, dd, J=17.0, 2.0Hz), 6.20 (1H, dd, J=17.0, 10.0Hz), 5.68
(1H, dd, J=10.0, 2.0Hz), 5.61 (1H, brs), 4.01 (2H, d, J=5.9Hz), 3.68 (2H, q, J=6.8Hz), 3.46-
3.29 (6H, m), 2.91 (2H, t, J=6.9Hz), 1.75-1.59 (4H, m), 0.98 (3H, t, J=7.6Hz)

[0248]

[Example 5]

ey

[Formula 62]
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(0] (@] H2N/©\NH2 fe) o
S A io*”«*ugmz
(B6)
To a solution of N-Boc-B-alanine (1.00 g) in N,N-dimethylactamide (5 mL),

carbonyldiimidazole (888 mg) was added at room temperature, and the mixture was stirred
at the same temperature for 1 hour and 20 minutes. To the reaction mixture, a solution of
1,3-phenylenediamine (1.15 g) in N,N-dimethylactamide (5 mL) was added at room
temperature, and the mixture was stirred at the same temperature for 18 hours. To the
reaction mixture, saturated aqueous sodium hydrogencarbonate and ethyl acetate were
added. The organic layer was separated, washed with saturated aqueous sodium chloride,
and then dried over anhydrous magnesium sulfate, and the solvent was evaporated under
reduced pressure. The obtained residue was purified by silica gel column chromatography
to obtain tert-butyl (3-((3-aminophenyl)amino)-3-oxopropyl)carbamate (B6, 978 mg).
'H-NMR (CDCl3) &: 7.65 (1H, s), 7.14 (1H, s), 7.07 (2H, t, J=7.9Hz), 6.71 (1H, d, J=7.9Hz),
6.43 (1H, d, J=7.9Hz), 5.19 (1H, s), 3.70 (1H, brs), 3.48-3.46 (2H, m), 2.56 (2H, t,
J=5.9Hz), 1.43 (9H, s)

[0249]

2)

[Formula 63]

% HoN NH;

XOIH\KLOH

g
(B7)

By using N-Boc-D-alanine, amorphous (R)-tert-butyl (1-((3-aminophenyl)amino)-
1-oxopropan-2-yl)carbamate (B7) was obtained in the same manner as that of Example 5,
(1.

'H-NMR (CDCl3) 8: 8.19 (1H, s), 7.14 (1H, s), 7.07 (1H, t, J=7.9Hz), 6.69 (1H, d, J=7.9Hz),
6.43 (1H, d, J=7.9Hz), 4.95 (1H, brs), 4.32-4.20 (1H, m), 3.69 (2H, brs), 1.46 (9H, s), 1.42
(3H, d, J=6.6Hz)

[0250]

3)

[Formula 64]
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To a solution of 2-(tert-butoxycarbonylamino)isobutyric acid (203 mg), 1-ethyl-3-
(3-dimethylaminopropyl)carbodiimide hydrochloride (211 mg) and 1-hydroxybenzotriazole
monohydrate (149 mg) in N,N-dimethylformamide (3 mL), N,N-diisopropylethylamine
(510 pL) was added at room temperature, and the mixture was stirred at the same
temperature for 1 hour and 30 minutes. To the reaction mixture, a solution of 1,3-
phenylenediamine (260 mg) in N,N-dimethylformamide (2 mL) was added at room
temperature, and the mixture was stirred at 80°C for 1 hour and 30 minutes. The reaction
mixture was cooled to room temperature, and then saturated aqueous sodium
hydrogencarbonate and ethyl acetate were added to the mixture. The organic layer was
separated, washed with saturated aqueous sodium chloride, and then dried over anhydrous
magnesium sulfate, and the solvent was evaporated under reduced pressure. The obtained
residue was purified by silica gel column chromatography to obtain tert-butyl (1-((3-
aminophenyl)amino)-2-methyl-1-oxopropan-2-yl)carbamate (B8, 195 mg) as white solid.
MS m/z (M+H): 294.2

[0251]
€]
[Formula 65]
|9 HoN~ : “NH, | 9 /@\
XOINE)LOH XO\J)I/N\;)LN N

(B9)

To N-Boc-N-methyl-L-alanine (1.02 g), 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (1.92 g) and 1-hydroxybenzotriazole
monohydrate (1.35 g), N,N-dimethylformamide (15 mL) was added at room temperature,
and the mixture was stirred at the same temperature for 1 hour. To the reaction mixture, a
solution of N,N-diisopropylethylamine (2.6 mL) and 1,3-phenylenediamine (1.35 g) in
N,N-dimethylformamide (4 mL) was added at room temperature, and the mixture was
stirred at 40°C for 3 hours. The reaction mixture was cooled to room temperature, and
then saturated aqueous sodium hydrogencarbonate and ethyl acetate were added to the
mixture. The organic layer was separated, washed successively with water and saturated

aqueous sodium chloride, and then dried over anhydrous magnesium sulfate, and the
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solvent was evaporated under reduced pressure. The obtained residue was purified by
silica gel column chromatography (eluent, 60 to 25% hexane in ethyl acetate) to obtain
amorphous (S)-tert-butyl (1-((3-aminophenyl)amino)-1-oxopropan-2-yl)(methyl)carbamate
(B9, 967 mg).

MS m/z (M+H): 294.2

[0252]

®)

[Formula 66]
cl
cl

) HoN NH o
H 2 2 H
SOy o D G
(0] 0 H

(B10)

To a solution of 5-chloro-1,3-phenylenediamine (1.22 g), N-Boc-glycine (500 mg)
and (1-cyano-2-ethoxy-2-oxoethylideneaminoxy)dimethylamino-morpholino-carbenium
hexafluorophosphate (1.83 g) in N,N-dimethylformamide (5 mL), N-methylmorpholine
(628 uL) was added at room temperature, and the mixture was stirred at 130°C for 5 hours.
The reaction mixture was cooled to room temperature, and then saturated aqueous sodium
hydrogencarbonate and ethyl acetate were added to the mixture. The organic layer was
separated, and the aqueous layer was extracted with ethyl acetate. The organic layer and
the extract were combined, washed successively with water and saturated aqueous sodium
chloride, and then dried over anhydrous sodium sulfate, and the solvent was evaporated
under reduced pressure. The obtained residue was purified by basic silica gel column
chromatography (eluent, 70 to 40% hexane in ethyl acetate) to obtain tert-butyl (2-((3-
amino-5-chlorophenyl)amino)-2-oxoethyl)carbamate (B10, 273 mg) as yellow solid.

MS m/z (M+H): 300.1, 303.1

[0253]
(6)
[Formula 67]
y © Hzl\lj(\:(NHz oo j@(
XOTN\)\OH >rOTN\)Lﬁ N,
0 o)

(B11)

By using 4,6-dimethyl-1,3-phenylenediamine, oily tert-butyl (2-((5-amino-2.,4-
dimethylphenyl)amino)-2-oxoethyl)carbamate (B11) was obtained in the same manner as
that of Example 5, (5).
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'H-NMR (CDCl3) &: 7.83 (1H, brs), 7.37 (1H, s), 6.84 (1H, s), 5.17 (1H, brs), 3.91 (2H, d,
J=6.0Hz), 3.54 (2H, brs), 2.13 (3H, s), 2.10 (3H, s), 1.48 (9H, s)

[0254]

(7)

[Formula 68]

HZN\/\”O\N% XOTH\/\)’,\I\O\NO
0
(B12) AN

To a solution of N-(3-nitrophenyl)ethylenediamine (1.0 g) synthesized according
to the method described in Journal of Organic Chemistry, 1992, vol. 57, pp.6257-6265 and
4-dimethylaminopyridine (674 mg) in acetonitrile (10 mL), triethylamine (3.8 mL) and di-

tert-butyl dicarbonate (4.8 g) were added at room temperature, and the mixture was stirred
at the same temperature for 13 hours. To the reaction mixture, water and ethyl acetate
were added. The organic layer was separated, and the aqueous layer was extracted with
ethyl acetate. The organic layer and the extract were combined, washed successively with
water and saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate,
and the solvent was evaporated under reduced pressure. The obtained residue was

purified by silica gel column chromatography (eluent, 90 to 80% hexane in ethyl acetate) to

obtain oily tert-butyl (2-((tert-butoxycarbonyl)amino)ethyl)(3-nitrophenyl)carbamate (B12,

1.0 g).
[0255]
3)
[Formula 69]
(0] H\/\NO\NO O H\/\NQNH
oY by 2 Y by 2
© 0”0 ° 0”0
(B12) (B13)

To a suspension of 10% palladium-carbon (500 mg) in methanol (4 mL), tert-butyl
(2-((tert-butoxycarbonyl)amino)ethyl)(3-nitrophenyl)carbamate (B12, 500 mg) was added
at room temperature, and the mixture was stirred at room temperature for 1 hour and 30
minutes under a hydrogen atmosphere. To the reaction mixture, methanol was added, the
insoluble matter was removed by filtration through Cerite, and then the solvent was
evaporated under reduced pressure. The obtained residue was purified by basic silica gel

column chromatography (eluent, 75 to 70% hexane in ethyl acetate) to obtain tert-butyl (3-
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aminophenyl)(2-((tert-butoxycarbonyl)amino)ethyl)carbamate (B13, 140 mg).
MS m/z (M+H): 352.3

[0256]
)]
[Formula 70]
o} o™ o}
oA K (o K
(B14)

To a solution of 4-iodocrotonic acid tert-butyl ester (310 mg) synthesized
according to the method described in Journal of Medicinal Chemistry, 2005, vol. 48,
pp-1107-1131 in tetrahydrofuran (3 mL), morpholine (200 uL) was added under ice cooling,
and the mixture was stirred at room temperature for 13 hours. To the reaction mixture,
saturated aqueous sodium hydrogencarbonate and ethyl acetate were added. The organic
layer was separated, washed successively with water and saturated aqueous sodium
chloride, and then dried over anhydrous sodium sulfate, and the solvent was evaporated
under reduced pressure to obtain (E)-tert-butyl 4-morpholino-2-butenoate (B14, 180 mg).
'H-NMR (CDCl3) &: 6.85-6.80 (1H, m), 5.91 (1H, d, J=15.9Hz), 3.86-3.62 (4H, m), 3.10
(2H, d, J=3.0Hz), 2.60-2.35 (4H, m), 1.51 (9H, s)

[0257]

(10)

[Formula 71]

0 o 0 o

K/)\‘\/\)J\ok K/)\‘\/\)LOH
(B14) (B15)

To (E)-tert-butyl 4-morpholino-2-butenoate (B14, 179 mg), 1.0 mol/L aqueous
hydrochloric acid (4 mL) was added at room temperature, and the mixture was stirred for 1
hour and 40 minutes under reflux by heating. The reaction mixture was cooled to room
temperature, and then toluene was added to the mixture, and the solvent was evaporated
under reduced pressure. To the obtained residue, ethyl acetate was added. The solid
matter was taken by filtration, washed with chloroform, and then dried under reduced
pressure to obtain (E)-4-morpholino-2-butenoic acid (B15) hydrochloride (134 mg).
'H-NMR (DMSO-dg) 5: 6.89-6.84 (1H, m), 6.18 (1H, d, J=15.9Hz), 3.94-3.92 (4H, m),
3.16-2.92 (2H, m), 2.58-2.44 (4H, m)

[0258]
an
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[Formula 72]

U\/\iOH

(B16)

I\/\)(ID\OJ< '\Il\/)“v\)?\ok

By using N-methylpiperazine, (E)-4-(4-methylpiperazin-1-yl)-2-butenoic acid
(B16) hydrochloride was obtained in the same manner as that of Example 5, (9) and
Example 5, (10).
'H-NMR (DMSO-dg) 8: 6.91-6.73 (1H, m), 6.20 (1H, d, J=15.2Hz), 4.00-3.00 (10H, m),
2.82 (3H, s)

[0259]
(12)
[Formula 73]
o HN 0 HN 0
'\/\)I\OJ< )\J)“\/\)J\ok )\J)\‘\/\)LOH
(B17)

By using 2,6-dimethylpiperazine, (E)-4-(3,5-dimethylpiperazin-1-yl)-2-butenoic
acid (B17) hydrochloride was obtained in the same manner as that of Example 5, (9) and
Example 5, (10).

[0260]
(13)
[Formula 74]
o TBSO -~ o HO~y, o
I\/\/U\OJ< K/)“ \/\)I\Ok I\/)“\/\)LOH
(B18)

By using 1-(2-(tert-butyldimethylsilyloxy)ethyl)piperazine, (E)-4-(4-(2-
hydroxyethyl)piperazin-1-yl)-2-butenoic acid (B18) hydrochloride was obtained in the
same manner as that of Example 5, (9) and Example 5, (10).

'H-NMR (DMSO-dy) 5: 6.87-6.82 (1H, m), 6.24 (1H, d, J=15.2Hz), 4.51-3.17 (14H, m)
[0261]
(14

By using 4-(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-
carboxylic acid (A3), Intermediates (B19) to (B25) were obtained in the same manner as
that of Example 4, (2).

[0262]
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[Table 19]
Compound . .
N Structure Physicochemical data
0.
o 0 HNNS
B /HfLN N N 7 N
B19 oo N Y 7 MS m/z (M+H): 563.5
N N
H
o) 0 HNNS
B20 Bocf“%’m/@w SR MS m/z (M+H): 577.5
H Y g : :
N
H
Cl
. b9 0 HNNS
B N X -
Boc H HL )
N H
b9 0 HNNS
B22 Boc’N\)Ll\ka(gN 2SN _
H I | A g
0 0 HNNS
Bocg
B23 ’\)U@\ L 2 -
N H
, 0 HNNS
N
B24 Boc \/B\OZ N |N\/)N\ 2 MS m/z (M+H): 635.5
H
| 9 0 HNNS
B25 Boc’N\é)LH/@” I \,)N\ ~ MS m/z (M+H): 577.3
N N

[0263]
(15)
In the same manner as that of Example 1, (6), Intermediates (B28) to (B34) were

obtained.
[0264]
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[Table 20]

Compound
No.

Structure

Physicochemical data

o) HNNS

B28 ”z”fj‘ J%N /\/O

B29 HZN?& < f’\ENkM

MS m/z (M+H): 477.3

Cl

0 0 HNN
B30 HZN\)LN N SN 7N -
H H | A g

0 0 HNN
B31 HZN\)LnlJJ\(gN 2NN
H 24

0 0 HNN
B32 HZN/\)LN@N N Z N
H 28

0 HNN
s \/\,@JL(L ~
H 28

MS m/z (M+H): 435.4

|9 0 HNTNS
| AAORE

MS m/z (M+H): 477.2

N N
H
[0265]
(16)
[Formula 75]
HNT H 0 HN
HOZC\ﬁN @ Boo NN N AN
N)\H N H N/J\” N
(A3) (B35)

By using 4-(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-
carboxylic acid (A3), tert-butyl (2(4-(propylamino)-2-((2-(pyridin-4-
yl)ethyl)amino)pyrimidine-5-carboxamido)ethyl)carbamate (B35) was obtained in the same

manner as that of Example 4, (4).
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MS m/z (M+H): 444.3

[0266]
(17)
[Formula 76]
H 0 HN 0 HNT
T Y Ty Oy
N)\H A N)\H A
(B35) (B40)

By using tert-butyl (2-(4-(propylamino)-2-((2-(pyridin-4-
yl)ethyl)amino)pyrimidine-5-carboxamido)ethyl)carbamate (B35), N-(2-aminoethyl)-4-
(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-carboxamide (B40) was
obtained in the same manner as that of Example 4, (5).

MS m/z (M+H): 344.3

[0267]
(18)
[Formula 77]
0 HNT7 H 0 HNT7
HZNWHJ\(KN /\/@ BOC\H/\[(N\/\HJ\(KN = 'l\l
N)\N N 0 NAN §
H H
(B40) (B36)
0 HNT H H O HNT
HaN _~ N 7 _N N~ N 7
YO O ——— e O
N" N NN
H H
(B40) (B37)

By using N-(2-aminoethyl)-4-(propylamino)-2-((2-(pyridin-4-
yl)ethyl)amino)pyrimidine-5-carboxamide (B40), tert-butyl (2-0x0-2-((2-(4-(propylamino)-
2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-carboxamido)ethyl)amino)ethyl)carbamate
(B36) and tert-butyl (3-0x0-3-((2-(4-(propylamino)-2-((2-(pyridin-4-
ylethyl)amino)pyrimidine-5-carboxamido)ethyl)amino)propyl)carbamate (B37) were
obtained in the same manner as that of Example 4, (6).

[0268]
19)
[Formula 78]
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HN H Q 0 HN
HOZCTKN Z N Boc "0 NJ\(KN 2N
PN Ho LA~
H

A3) (B38)

By using 4-(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-
carboxylic acid (A3), tert-butyl (2-(3-(4-(propylamino)-2-((2-(pyridin-4-
yl)ethyl)amino)pyrimidine-5-carboxamido)phenoxy)ethyl)carbamate (B38) was obtained in

the same manner as that of Example 4, (4).

[0269]
(20)
In the same manner as that of Example 1, (6), Intermediates (B41) to (B44) were
obtained.
[0270]
[Table 21]
Compound ] _
Structure Physicochemical data
No.
N 0 NS
H2N N\/\NJj\(gN 2NN _
B41 N A, NS
N 0 HNNS
B42 El S O MS m/z (M+H): 415.3
N N
(j 0 HNNS
B43 PN ”ﬂf\\i 2N MS m/z (M+H): 436.3
Z N
N
| © 0 HNTN
B44 HN\)LN/\/\N N 2NN _
H HoO|l g
[0271]
[Example 6]

In the same manner as that of Example 1, (7) or Example 1, (8), Compounds (2-3)
to (2-29) were obtained.
[0272]
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[Table 22]

Compound
No.

Structure

Physicochemical data

w © /@\ o HNJ/
TN
0 N/)\H x

"H-NMR (CDCl5) &: 8.73 (1H, brs), 8.49
(2H, d, J=3.0Hz), 8.29 (1H, s), 7.78 (1H,
s), 7.42-7.34 (1H, m), 7.28-7.24 (1H, m),
7.20 (2H, d, J=5.9Hz), 6.34 (1H, d,
J=16.2Hz), 6.18 (1H, dd, J=16.8, 10.2Hz),
5.72 (1H, d, J=10.2Hz), 4.64 (1H, d,
J=7.3Hz), 3.69 (2H, t, J=6.9Hz), 3.48-3.38
(2H, m), 2.96 (2H, t, J=7.3Hz), 1.72-1.60
(2H, m), 1.46 (3H, d, J=7.3Hz), 0.99 (3H,
t, J=7.6Hz)

2-4

" o/@\ O HN
/YN%N N ‘\N Z N
H H N/)\ <

"TH-NMR (CDCl5) &: 9.30 (1H, s), 8.65
(1H, brs), 8.49 (2H, d, J=5.8Hz), 8.34-
8.22 (2H, m), 7.73 (1H, s), 7.36 (1H, d,
J=7.9Hz), 7.26-7.12 (4H, m), 6.53 (1H, s),
6.30 (1H, d, J=17.2Hz), 6.14 (1H, dd,
J=17.2, 10.2Hz), 5.66 (1H, dd, J=10.2,
1.7Hz), 5.55 (1H, brs), 3.70-3.60 (2H, m),
3.42 (2H, brs), 2.89 (2H, t, J=7.3Hz),
1.68-1.58 (8H, m), 0.97 (3H, t, J=7.3Hz)

2-5

LS

"H-NMR (CDCl;+CD;0D) &: 8.47 (2H,
dd, J=4.3, 1.7Hz), 8.30 (1H, s), 7.62 (1H,
t, J=2.0Hz), 7.52 (1H, t, J=1.7Hz), 7.39
(1H, d, J=2.0Hz), 7.22 (2H, d, J=5.9Hz),
6.35 (1H, dd, J=17.0, 2.0Hz), 6.24 (1H,
dd, J=17.0, 10.0Hz), 5.74 (1H, dd, J=10.0,
2.0Hz), 4.07 (2H, s), 3.69 (2H, t,
J=6.9Hz), 3.45 (2H, brs), 2.96 (2H, t,
J=7.3Hz), 1.70-1.61 (2H, m), 1.00 (3H, t,
J=7.3Hz)

2-6

"H-NMR (CDCl5) &: 8.65 (1H, brs), 8.52
(2H, dd, J=4.3, 1.7Hz), 8.35 (1H, s), 8.32
(1H, brs), 7.93 (1H, brs), 7.83 (1H, brs),
7.15 (2H, d, J=5.9Hz), 7.03 (1H, brs), 7.00
(1H, 5), 6.35 (1H, dd, J=17.0, 2.0Hz), 6.18
(1H, dd, J=17.0, 10.0Hz), 5.70 (1H, dd,
J=10.0, 2.0Hz), 5.36 (1H, brs), 4.08 (2H,
d, J=5.9Hz), 3.69 (2H, q, J=6.8Hz), 3.42
(2H, br), 2.92 (2H, t, J=6.9Hz), 2.16 (3H,
s), 2.15 (3H, s), 1.68-1.58 (2H, m), 0.95
(3H, t, J=7.6 Hz)
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[0273]
[Table 23]

Compound
No.

Structure

Physicochemical data

o o /@\ o HNJ/
\AN/\)LN NN A N
H H H N//k

S

"H-NMR (CD;0OD) &: 8.41-8.39 (3H, m),
7.91 (1H, s), 7.31-7.24 (5H, m), 6.23-6.19
(2H, m), 5.64 (1H, dd, J=7.3, 4.6Hz), 3.68
(2H, t, J=6.9Hz), 3.59 (2H, t, J=6.6Hz),
3.45 (2H, s), 2.99 (2H, t, J=6.9Hz), 2.69-
2.60 (2H, m), 1.68-1.63 (2H, m), 0.99
(3H, t, J=7.6Hz)

2-8

MS m/z [M+H]: 489.3

2-9

"H-NMR (CD;0D) &: 8.42-8.39 (3H, m),
7.91-7.90 (1H, m), 7.34-7.22 (5H, m),
6.81 (1H, dt, J=15.9, 6.6Hz), 6.19 (1H, d,
J=15.9Hz), 4.10-4.07 (2H, m), 3.68 (2H, t,
J=7.3Hz), 3.47-3.43 (2H, m), 3.14 (2H, d,
J=6.6Hz), 2.99 (2H, t, J=6.9Hz), 2.28 (6H,
s), 1.67-1.62 (2H, m), 0.99 (3H, t,
J=7.3Hz)

2-10

'H-NMR (CD;0D) &: 8.42-8.39 (3H, m),
7.92-7.89 (1H, m), 7.34-7.08 (5H, m),
6.78-6.73 (1H, m), 6.08 (1H, d,
J=15.2Hz), 3.68 (2H, t, J=6.9Hz), 3.59
(2H, t, J=6.6Hz), 3.49-3.46 (2H, m), 3.09
(2H, d, J=6.6Hz), 2.98 (2H, t, J=6.9Hz),
2.62 (2H, t, J=6.9Hz), 2.24 (6H, s), 1.67-
1.62 (2H, m), 0.98 (3H, t, J=7.6Hz)

2-11

~ N
N z %LN N =N Z "N
W H H \/)\/\/@
N" N
i

"H-NMR (CDCls) &: 9.55 (1H, brs), 8.68
(1H, brs), 8.53 (2H, d, J=4.6Hz), 8.25 (1H,
brs), 7.80 (1H, brs), 7.70 (1H, brs), 7.31-
7.22 (5H, m), 6.90-6.87 (1H, m), 6.00
(1H, d, J=15.2Hz), 5.94 (1H, brs), 5.26
(1H, brs), 3.71-3.69 (2H, m), 3.49-3.44
(2H, m), 3.07 (2H, d, J=5.9Hz), 2.95-2.90
(2H, m), 2.26 (6H, s), 1.67 (6H, s), 1.64-
1.63 (2H, m), 0.98 (3H, t, J=7.6Hz)
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[0274]
[Table 24]

Compound
No.

Structure

Physicochemical data

2-12

"H-NMR (CDCl5) 8: 8.89 (1H, s), 8.66
(1H, brs), 8.51 (2H, d, J=5.9Hz), 8.22 (1H,
brs), 8.08 (1H, brs), 7.79 (1H, s), 7.34
(1H, d, J=7.9Hz), 7.26-7.12 (4H, m), 6.96
(1H, dt, J=15.2, 5.9Hz), 6.43 (1H, d,
J=15.2Hz), 5.64 (1H, brs), 5.29 (1H, q,
J=7.0Hz), 3.67 (2H, q, J=6.4Hz), 3.43
(2H, brs), 3.09 (2H, d, J=4.6Hz), 3.03 (3H,
s), 2.91 (2H, t, J=7.3Hz), 2.26 (6H, s),
1.70-1.58 (2H, m), 1.41 (3H, d, J=7.3Hz),
0.97 (3H, t, J=7.6Hz)

2-13

"H-NMR (CD;OD) &: 8.42-8.39 (3H, m),
7.90 (1H, d, J=3.3Hz), 7.34-7.22 (5H, m),
6.80 (1H, dt, J=15.4, 6.4Hz), 6.22 (1H, d,
J=15.9Hz), 4.08 (2H, s), 3.70-3.67 (6H,
m), 3.43-3.38 (2H, m), 3.17 (2H, d,
J=6.6Hz), 2.99 (2H, t, J=6.9Hz), 2.49-2.48
(4H, m), 1.67-1.63 (2H, m), 0.99 (3H, t,
J=7.3Hz)

2-14

o /@\ O HN
(\NWN\AH H%N /‘N

N\) (0] N/)\N S

"H-NMR (CDCl5) 8: 9.29 (1H, brs), 8.67
(2H, brs), 8.48-8.45 (2H, m), 8.38 (1H, s),
7.66 (1H, s), 7.37-7.18 (5H, m), 6.84-6.82
(1H, m), 6.01 (14, d, J=15.9Hz), 5.78
(1H, brs), 5.36 (1H, brs), 4.08 (2H, brs),
3.66 (2H, brs), 3.41 (2H, brs), 3.07-3.06
(2H, m), 2.91-2.87 (2H, m), 2.45-2.41
(4H, m), 2.25 (3H, s), 1.99-1.96 (4H, m),
1.63 (2H, brs), 0.96-0.90 (3H, m)

2-15

"H-NMR (CD;0OD) &: 8.41-8.40 (3H, m),
7.91-7.90 (1H, m), 7.34-7.22 (5H, m),
6.81 (1H, dt, J=15.6, 6.4Hz), 6.21 (1H, d,
J=15.9Hz), 4.08 (2H, s), 3.70-3.61 (2H,
m), 3.48-3.41 (2H, m), 3.16 (2H, d,
J=6.4Hz), 2.94-2.87 (6H, m), 1.71-1.59
(4H, m), 1.06 (6H, d, J=6.6Hz), 0.99 (3H,
t, J=7.3Hz)
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[0275]
[Table 25]

Compound
No.

Structure

Physicochemical data

HO/\/N\)

Hj@‘”‘”f

N

She e e sy e
N

. |

"H-NMR (CD;OD) &: 8.42-8.40 (3H, m),
7.91-7.88 (1H, m), 7.32-7.28 (5H, m),
6.83-6.78 (1H, m), 6.21 (1H, d,
J=15.2Hz), 4.07-4.06 (2H, m), 3.65-3.60
(4H, m), 3.44 (2H, brs), 3.19-3.17 (2H,
m), 3.01-2.97 (2H, m), 2.88-2.54(10H, m),
1.66-1.63 (2H, m), 0.99 (3H, t, J=14.5Hz)

2-17

"H-NMR (CDCl5) &: 8.75 (1H, brs), 8.50
(2H, dd, J=4.3, 1.7Hz), 7.99 (1H, brs),
7.15 (3H, d, J=5.9Hz), 6.79 (1H, brs), 6.29
(1H, dd, J=17.0, 2.0Hz), 6.11 (1H, dd,
J=17.0, 10.0Hz), 5.81 (1H, brs), 5.64 (1H,
dd, J=10.0, 2.0Hz), 3.67 (2H, q, J=6.6Hz),
3.54 (4H, brs), 3.48-3.38 (2H, m), 2.91
(2H, t, J=6.9Hz), 1.70-1.58 (2H, m), 0.98
(3H, t, J=7.3Hz)

2-18

"H-NMR (CDCl5+CD0D) &: 8.76 (1H,
brs), 8.48 (2H, d, J=5.9Hz), 8.15 (1H, s),
7.51 (1H, brs), 7.31 (1H, brs), 7.22 (1H,
brs), 7.13 (2H, d, J=5.9Hz), 6.31-6.11 (2H,
m), 5.78 (1H, brs), 5.65 (1H, dd, J=9.9,
2.0Hz), 3.95 (2H, d, J=5.3Hz), 3.66 (2H,
q, J=6.9Hz), 3.46-3.39 (4H, m), 2.90 (2H,
t, J=6.9Hz), 2.06-2.04 (2H, m), 1.69-1.57
(2H, m), 0.97 (3H, t, J=7.3Hz)

2-19

"H-NMR (CDCIl5+CD;0D) &: 8.79 (1H,
brs), 8.49 (2H, d, J=5.9Hz), 8.16 (1H, s),
7.36 (1H, brs), 7.15 (3H, t, J=5.9Hz), 6.96
(1H, brs), 6.25-6.02 (2H, m), 5.81 (1H,
brs), 5.58 (1H, d, J=9.9Hz), 3.68 (2H, d,
J=6.9Hz), 3.57 (2H, d, J=5.3Hz), 3.51-
3.38 (4H, m), 2.92 (2H, t, J=6.9Hz), 2.46
(2H, d, J=5.3Hz), 2.13 (2H, s), 1.68-1.60
(2H, m), 0.98 (3H, t, J=7.3Hz)

2-20

"H-NMR (CDCl5) &: 8.64 (1H, brs), 8.52
(3H, d, J=5.9Hz), 8.20 (1H, brs), 7.76 (1H,
brs), 7.29-7.23 (3H, m), 7.16 (1H, d,
J=5.9Hz), 6.98 (1H, d, J=7.9Hz), 6.66
(1H, d, J=8.6Hz), 6.29-6.14 (2H, m), 5.67
(1H, d, J=9.9Hz), 5.41 (1H, brs), 4.09 (2H,
t, J=5.0Hz), 3.78-3.67 (4H, m), 3.47-3.44
(2H, m), 2.93 (2H, t, J=6.9Hz), 1.71-1.64
(2H, m), 0.99 (3H, t, J=7.6Hz)
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[0276]
[Table 26]

Compound
No.

Structure

Physicochemical data

2-21

"H-NMR (CDCl5+CD;0D) &: 8.79 (1H,
brs), 8.51 (2H, d, J=5.9Hz), 8.20 (1H, s),
7.14 (2H, d, J=5.9Hz), 7.13 (1H, brs), 6.37
(1H, brs), 6.34-6.08 (2H, m), 5.67 (1H, d,
J=9.9Hz), 5.58 (1H, brs), 3.68 (2H, q,
J=6.9Hz), 3.45-3.38 (4H, m), 2.92 (2H, t,
J=6.9Hz), 2.04 (2H, t, J=3.0Hz), 1.77-1.59
(4H, m), 0.99 (3H, t, J=7.3Hz)

2-23

"H-NMR (CDCl) 5: 8.51 (2H, d,
J=5.9Hz), 8.20 (1H, brs), 7.15 (2H, d,
J=5.9Hz), 6.63 (1H, dd, J=16.5, 10.6Hz),
6.37 (1H, dd, J=16.8, 1.7Hz), 5.77 (1H,
dd, J=10.6, 2.0Hz), 4.06 (2H, s), 3.67 (2H,
q, J=6.6Hz), 3.46-3.28 (6H, m), 3.21 (3H,
s), 2.92 (2H, t, J=6.9Hz), 1.74-1.60 (4H,
m), 0.98 (3H, t, J=7.6Hz)

2-24

"H-NMR (CDCl5) 5: 8.78 (1H, brs), 8.51
(2H, d, J=5.9Hz), 8.21 (1H, s), 7.15 (2H,
d, J=5.9Hz), 7.05 (2H, brs), 6.92-6.81
(1H, m), 6.73 (1H, brs), 6.04 (1H, d,
J=15.2Hz), 5.41 (1H, brs), 4.00 (2H, d,
J=5.3Hz), 3.72-3.68 (2H, m), 3.50-3.32
(6H, m), 3.06 (2H, d, J=5.9Hz), 2.92 (2H,
t, J=7.3Hz), 2.24 (6H, s), 1.90 (2H, brs),
1.73-1.59 (2H, m), 0.98 (3H, t, J=7.3Hz)

2-25

"H-NMR (CD;OD) &: 8.93-8.87 (1H, m),
8.42 (2H, dd, J=3.6, 1.2Hz), 8.40 (1H, s),
8.00 (1H, s), 7.91 (1H, s), 7.42-7.13 (7H,
m), 6.44 (1H, dd, J=12.6, 7.5Hz), 6.36
(1H, dd, J=12.6, 1.5Hz), 5.77 (1H, dd,
J=7.2, 1.5Hz), 3.70 (2H, t, J=5.1Hz), 3.56-
3.38 (2H, m), 3.00 (2H, t, J=5.1Hz), 1.74-
1.56 (2H, m), 1.00 (3H, t, J=5.7Hz)
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[0277]
[Table 27]

Compound

No Structure Physicochemical data

"H-NMR (DMSO-dg) 8: 10.11 (1H, s),
8.98-8.84 (1H, m), 8.76-8.62 (1H, m),
8.45 (2H, dd, J=4.5, 1.8Hz), 8.42 (1H, s),
I 7.59 (1H, d, J=8.1Hz), 7.53 (1H, s), 7.34-
R (1FL 40, Jo16.5, 0.9Hz), 625 (1KL i
IORR®: @ , dd, J=16.8, 9.9Hz), 6. , dd,
° N*NMO J=17.1, 2.1Hz), 5.73 (1H, dd, J=9.9,
2.1Hz), 4.37 (2H, d, J=4.8Hz), 3.60-3.41
(2H, m), 3.44-3.26 (2H, m), 2.86 (2H, t,
J=7.2Hz), 0.88 (3H, t, J=7.5Hz)

o] O HN
2-27 N K. : ~ L _ MS m/z (M+H): 517.2
H

"H-NMR (CD;OD) &: 8.47-8.37 (3H, m),

e 8.23 (1H, s), 8.28-8.10 (1H, m), 7.78 (1H,
I s), 7.71 (1H, s), 7.35 (2H, d, J=5.9Hz),
2-28 ALL A 6.50-6.34 (2H, m), 5.81 (1H, dd,
H HJ\KN/AN g J=8.4,3.5Hz), 3.70 (2H, t, J=6.9Hz), 3.53-
H 3.41 (2H, m), 3.00 (2H, t, J=7.1Hz), 1.74-

1.56 (2H, m), 1.00 (3H, t, J=7.3Hz)

"H-NMR (CD;OD) &: 8.40 (2H, dd, J=4.6,
1.7Hz), 8.21 (1H, s), 7.64 (1H, dd,
J=8.3,0.9Hz), 7.39-7.16 (5H, m), 6.33

H\)OL )/ (1H, dd, J=17.1, 9.6Hz), 6.26 (1H, dd,
2-29 /\Or NH O HN J=16.8, 2.3Hz), 5.69 (1H, dd, J=9.6,
@AH \ \/)N\ «/@l 2.3Hz), 4.64-4.56 (1H, m), 4.38 (2H, s),
NN 4.13 (2H, s), 3.65 (2H, t, J=7.1Hz), 3.48-

3.36 (2H, m), 3.34 (3H, s), 2.96 (2H, t,
J=7.1Hz), 1.71-1.56 (2H, m), 0.96 (3H,

J=7.8Hz)

[0278]
[Example 7]
(1)
[Formula 79]

o HNJ/ o HNJ/ o
G A ot

NT>s7 NTON
(A1) (C1)

To a solution of 2-(methylthio)-4-(propylamino)pyrimidine-5-carboxylic acid ethyl
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ester (A1, 7.0 g) in chloroform (100 mL), meta-chloroperbenzoic acid (70 to 75% wt, 13.5
g) was added under ice cooling, and the mixture was stirred at room temperature for 30
minutes. The reaction mixture was cooled on ice, and then saturated aqueous sodium
hydrogencarbonate and chloroform were added to the mixture. The organic layer was
separated, and the aqueous layer was extracted with chloroform. The organic layer and
the extract were combined, washed with saturated aqueous sodium chloride, and then dried
over anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure.

To a solution of the obtained residue in N-methylpyrrolidone (100 mL), 4-aminobenzamide
(5.3 g) and (1S)-(+)-10-camphorsulfonic acid (19.1 g) were added at room temperature, and
the mixture was stirred at 110°C for 3 hours. The reaction mixture was cooled to room
temperature, and then poured into ice water. The solid matter was taken by filtration,
washed with water, and then dried under reduced pressure to obtain ethyl 2-((4-
carbamoylphenyl)amino)-4-(propylamino)pyrimidine-5-carboxylate (C1, 8.1 g) as white
solid.

MS m/z (M+H): 344.2

[0279]
()
[Formula 80]
o} HNJ/ o} o} HNJ/ o)
e | SN dNHZ HO™ ™Y SN dNHZ
N/)\” N/)\”

(C1) (€2)

To a solution of ethyl 2-((4-carbamoylphenyl)amino)-4-(propylamino)pyrimidine-
S-carboxylate (C1, 8.0 g) in tetrahydrofuran (240 mL) and methanol (240 mL), water (40
mL) and 5.0 mol/L aqueous sodium hydroxide (48 mL) were added at room temperature,
and the mixture was stirred at 60°C for 3 hours. The reaction mixture was cooled on ice,
then 12 mol/L aqueous hydrochloric acid was added to the mixture until pH of the mixture
became 2, and the reaction mixture was poured into ice water (2000 mL). The solid
matter was taken by filtration, washed with water, and then dried under reduced pressure to
obtain 2-((4-carbamoylphenyl)amino)-4-(propylamino)pyrimidine-5-carboxylic acid (C2,
4.0 g) as white solid.

[0280]
3)
[Formula 81]
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J J

O HN O HN
o | SN e ’/\djjf&N
P P

(A1) (C3)

NH,

To a solution of 2-(methylthio)-4-(propylamino)pyrimidine-5-carboxylic acid ethyl
ester (Al, 11.7 g) in N-methylpyrrolidone (90 mL), meta-chloroperbenzoic acid (70 to 75%
wt, 20.8 g) was added under ice cooling, and the mixture was stirred at room temperature
for 40 minutes. To the reaction mixture, N,N-diisopropylethylamine (23.9 mL) and 10%
aqueous ammonia (60.0 mL) were added at room temperature, and the mixture was stirred
at the same temperature for 1 hour. The reaction mixture was poured into water (400 mL).
The solid matter was taken by filtration, washed with water, and then dried under reduced
pressure to obtain ethyl 2-amino-4-(propylamino)pyrimidine-5-carboxylate (C3, 8.0 g).
MS m/z (M+H): 225.1

[0281]
4)
[Formula 82]
(0] HN/( (0] HNJ/
S0 S Wil s o B¢ o
| |
e NA”O
(C3) (C4)

To a solution of tris(dibenzylideneacetone)dipalladium(0) (1.14 g) and 4,5'-
bis(diphenylphosphino)-9,9'-dimethylxanthene (1.45 g) in 1,4-dioxane (150 mL), ethyl 2-
amino-4-(propylamino)pyrimidine-5-carboxylate (C3, 5.61 g), 4-bromobenzonitrile (6.83
g) and cesium carbonate (24.40 g) were added at room temperature, and the mixture was
stirred at 100°C for 11 hours and 30 minutes under a nitrogen atmosphere. The reaction
mixture was cooled to room temperature, then the insoluble matter was removed by
filtration through Cerite, and then 1.0 mol/L aqueous hydrochloric acid and ethyl acetate
were added. The organic layer was separated, washed successively with 1.0 mol/L
aqueous hydrochloric acid, saturated aqueous sodium hydrogencarbonate and saturated
aqueous sodium chloride, and then dried over anhydrous magnesium sulfate, and the
solvent was evaporated under reduced pressure. To the obtained residue, ethyl acetate was
added, and the solid matter was taken by filtration to obtain ethyl 2-((4-
cyanophenyl)amino)-4-(propylamino)pyrimidine-5-carboxylate (C4, 2.68 g).

MS m/z (M+H): 326.1
[0282]
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(&)

[Formula 83]
o HNJ/ o HNJ/
) SN CN HO SN CN
(LT S99
H H
(C4) (C5)

To a solution of ethyl 2-((4-cyanophenyl)amino)-4-(propylamino)pyrimidine-5-
carboxylate (C4, 0.90 g) in ethanol (10 mL) and tetrahydrofuran (5 mL), 2.0 mol/L. aqueous
sodium hydroxide (2.8 mL) was added at room temperature, and the mixture was stirred at
50°C for 5 hours. The reaction mixture was cooled to room temperature, and then 1.0
mol/L aqueous hydrochloric acid was added to the reaction mixture until the mixture
became acidic. The solid matter was taken by filtration, washed with water, and then
dried under reduced pressure to obtain 2-((4-cyanophenyl)amino)-4-
(propylamino)pyrimidine-5-carboxylic acid (C5, 738 mg).

MS m/z (M+H): 298.2

[0283]
(6)
[Formula 84]
o HNJ/ o HNJ/ 0 HN/‘/ o)
~o SN CN HOJ\(gN CcN HO SN /Q)‘\NH
| | | 2
N/)\NO N/J\HO oy
(&) (C5) (C2)

To a solution of ethyl 2-((4-cyanophenyl)amino)-4-(propylamino)pyrimidine-5-
carboxylate (C4, 800 mg) in tetrahydrofuran (25 mL) and methanol (25 mL), water (2 mL)
and 4.0 mol/L aqueous sodium hydroxide (8 mL) were added at room temperature, and the
mixture was stirred at 55°C for 1 hour and 20 minutes. The reaction mixture was cooled
to room temperature, and then 35% aqueous hydrogen peroxide (8§ mL) was added to the
mixture, and the mixture was stirred at the same temperature for 45 minutes. To the
reaction mixture, 3.0 mol/L aqueous hydrochloric acid was added until the reaction mixture
was neutralized. The solid matter was taken by filtration, and dried under reduced
pressure to obtain 2-((4-carbamoylphenyl)amino)-4-(propylamino)pyrimidine-5-carboxylic
acid (C2, 500 mg) as white solid.

MS m/z (M+H): 316.2
[0284]
@)
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[Formula 85]

J J
0 HN 0 0 HN o
HO™ Y| \/)N\ /Q)LNHZ . HZNO\” | \/)N\ /Q)\NHZ
N ” N ”

(C2) (Co)

To 2-((4-carbamoylphenyl)amino)-4-(propylamino)pyrimidine-5-carboxylic acid
(C2, 400 mg), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (970 mg) and
1-hydroxybenzotriazole monohydrate (780 mg), N,N-dimethylformamide (5 mL) and N,N-
diisopropylethylamine (430 puL) were added at room temperature, and the mixture was
stirred at the same temperature for 1 hour. To the reaction mixture, 1,3-phenylenediamine
(418 mg) was added at room temperature, and the mixture was stirred at the same
temperature for 16 hours. To the reaction mixture, saturated aqueous sodium
hydrogencarbonate and ethyl acetate were added. The organic layer was separated,
washed successively with water and saturated aqueous sodium chloride, and then dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The
obtained residue was purified by basic silica gel column chromatography (eluent, 95%
ethyl acetate/5% methanol) to obtain N-(3-aminophenyl)-2-((4-carbamoylphenyl)amino)-4-
(propylamino)pyrimidine-5-carboxamide (C6, 272 mg) as pale yellow solid.
MS m/z (M+H): 406.2

[0285]
(8)
[Formula 86]

/@\ o} HNJ/ o} '\)Ol\ /@\ o} HNJ/ o}
HoN N SN NH O NS N SN NH
I T = T SHCa.

H N/)\N >|/ 5 H H N/)\”

(C6) (C7

To N-(3-aminophenyl)-2-((4-carbamoylphenyl)amino)-4-
(propylamino)pyrimidine-5-carboxamide (C6, 272 mg), N-Boc-N-methyl-L-alanine (164
mg), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (515 mg) and 1-
hydroxybenzotriazole monohydrate (411 mg), N,N-dimethylformamide (5 mL) and N,N-
diisopropylethylamine (228 puL) were added at room temperature, and the mixture was
stirred at the same temperature for 7 hours. To the reaction mixture, water and ethyl
acetate were added. The organic layer was separated, and the aqueous layer was extracted
with ethyl acetate. The organic layer and the extract were combined, washed successively

with water and saturated aqueous sodium chloride, and then dried over anhydrous sodium
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sulfate, and the solvent was evaporated under reduced pressure. The obtained residue was
purified by basic silica gel column chromatography (eluent, 98 to 95% ethyl acetate in
methanol) to obtain (S)-tert-butyl (1-((3-(2-((4-carbamoylphenyl)amino)-4-
(propylamino)pyrimidine-5-carboxamido)phenyl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (C7, 339 mg) as white solid.

MS m/z (M+H): 591.3

[0286]

®)

[Formula 87]

J o
J\ﬁ%N@/ - XTN\)\/@\

(c5) (CY)

b oy

To 2-((4-cyanophenyl)amino)-4-(propylamino)pyrimidine-5-carboxylic acid (C5,
297 mg), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (383 mg) and 1-
hydroxybenzotriazole monohydrate (270 mg), N,N-dimethylformamide (7.5 mL) was
added at room temperature, and the mixture was stirred at 50°C for 1 hour and 20 minutes.
The reaction mixture was cooled to room temperature, and then N,N-diisopropylethylamine
(697 puL) and (S)-tert-butyl (1-((3-aminophenyl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (B9, 323 mg) were added to the mixture at room temperature, and the
mixture was stirred at the same temperature for 30 minutes, and then further stirred at 50°C
for 1 hour and 30 minutes. The reaction mixture was cooled to room temperature, and
then saturated aqueous sodium hydrogencarbonate and ethyl acetate were added to the
mixture. The organic layer was separated, washed successively with water and saturated
aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent
was evaporated under reduced pressure. The obtained residue was purified by silica gel
column chromatography (eluent, 40 to 10% hexane in ethyl acetate) to obtain (S)-tert-butyl
(1-((3-(2-((4-cyanophenyl)amino)-4-(propylamino)pyrimidine-5-
carboxamido)phenyl)amino)-1-oxopropan-2-yl)(methyl)carbamate (C8, 325 mg).
MS m/z (M+H): 573.3
[0287]
(10)
[Formula 88]
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XOT@HQ” 0 | o XOT@N QW | @
° = N/)\N ° = " " N/)\N
(C8) ; €7 ;

To a solution of (S)-tert-butyl (1-((3-(2-((4-cyanophenyl)amino)-4-
(propylamino)pyrimidine-5-carboxamido)phenyl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (C8, 173 mg) in ethanol (4 mL) and dimethyl sulfoxide (2 mL), 2.0
mol/L aqueous sodium hydroxide (0.45 mL) and 35% aqueous hydrogen peroxide (87 uL)
were added at room temperature, and the mixture was stirred at the same temperature for 1
hour. To the reaction mixture, water (15 mL) was added. The solid matter was taken by
filtration, washed successively with water and ethyl acetate, and then dried under reduced
pressure to obtain (S)-tert-butyl (1-((3-(2-((4-carbamoylphenyl)amino)-4-
(propylamino)pyrimidine-5-carboxamido)phenyl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (C7, 102 mg) as white solid.

MS m/z (M+H): 591.3

[0288]
(11)
[Formula 89]
o} HNJ/ o} I\)QL /@\ o} HN/r o}
HO SN NH, O NS N SN /Q)LNHZ
LT — TR
H

(65) (€7)

By using 2-((4-carbamoylphenyl)amino)-4-(propylamino)pyrimidine-5-carboxylic
acid (C2) and (S)-tert-butyl (1-((3-aminophenyl)amino)- 1-oxopropan-2-
yl)(methyl)carbamate (B9), (S)-tert-butyl (1-((3-(2-((4-carbamoylphenyl)amino)-4-
(propylamino)pyrimidine-5-carboxamido)phenyl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (C7) was obtained as white solid in the same manner as that of
Example 7, (9).

MS m/z (M+H): 591.3
[0289]

(12)

[Formula 90]
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| (0] O HN [e] | (0] [e] HNf (0]
O\n/N\)LN N SN NH HN\)LN N SN NH
X H | 2 — I H H | 2
o = " " N/)\ - N/)\N

(C53) H

(3-1) H

By using (S)-tert-butyl (1-((3-(2-((4-carbamoylphenyl)amino)-4-
(propylamino)pyrimidine-5-carboxamido)phenyl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (C7), (S,E)-2-((4-carbamoylphenyl)amino)-N-(3-(2-(4-
(dimethylamino)-N-methyl-2-butenamido)propanamido)phenyl)-4-
(propylamino)pyrimidine-5-carboxamide (3-1) was obtained as white solid in the same
manner as that of Example 1, (6) and Example 1, (8).
'H-NMR (DMSO-dg) : 10.02 (1H, s), 9.95 (1H, s), 9.88 (1H, s), 8.83 (1H, brs), 8.72 (1H,
s), 8.08 (1H, s), 7.90 (2H, d, J=8.6Hz), 7.86-7.78 (3H, m), 7.36-7.14 (4H, m), 6.70-6.52
(2H, m), 5.14-5.06 (1H, m), 3.52-3.42 (2H, m), 3.08-3.02 (5H, m), 2.15 (6H, s), 1.72-1.58
(2H, m), 1.36 (3H, d, J=6.6Hz), 0.97 (3H, t, J=7.3Hz)
[0290]
[Example 8]
(1)
[Formula 91]

NH,
19 HZ"E:I\ 0 IL\)CJ)\ @\NHZ
XO\([)]’NE)LOH - = X \g/ Y
(C9)

To a solution of N-Boc-N-methyl-L-alanine (200 mg), 2-aminobenzylamine (240
mg), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (755 mg) and 1-
hydroxybenzotriazole monohydrate (603 mg) in N,N-dimethylformamide (4 mL), N,N-
diisopropylethylamine (355 puL) was added at room temperature, and the mixture was
stirred at the same temperature for 9 hours. To the reaction mixture, water and ethyl
acetate were added. The organic layer was separated, and the aqueous layer was extracted
with ethyl acetate. The organic layer and the extract were combined, washed successively
with water and saturated aqueous sodium chloride, and then dried over anhydrous sodium
sulfate, and the solvent was evaporated under reduced pressure. The obtained residue was

purified by silica gel column chromatography (eluent, 75 to 50% hexane in ethyl acetate) to
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obtain oily (S)-tert-butyl (1-((2-aminobenzyl)amino)- 1-oxopropan-2-yl)(methyl)carbamate
(C9, 47 mg).

MS m/z (M+H): 308.2

[0291]

2)

[Formula 92]

o Q\NHZ o
>|\OJ\'I‘/L!)‘/OH ik >L0)LTJ\,(NH

(C10)

By using 1,2-phenylenediamine, (S)-tert-butyl (1-((2-aminophenyl)amino)-1-
oxopropan-2-yl)(methyl)carbamate (C10) was obtained in the same manner as that of
Example 8, (1).

MS m/z (M+H): 294.2
[0292]

3)

[Formula 93]

H ; NO,
NO, [ XO\[]/N\/\O
(o)

Br
(C11)

To a solution of N-Boc-ethanolamine (477 mg) in tetrahydrofuran (10 mL),
sodium hydride (118 mg, 60 wt%) was added under ice cooling, and the mixture was stirred
at the same temperature for 1 hour under a nitrogen atmosphere. To the reaction mixture,
2-nitrobenzyl bromide (500 mg) was added under ice cooling, and the mixture was stirred
at the same temperature for 1 hour, and then further stirred at room temperature for 4 hours.
To the reaction mixture, saturated aqueous sodium hydrogencarbonate and ethyl acetate
were added. The organic layer was separated, washed successively with water and
saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure. The obtained residue was purified by
silica gel column chromatography (eluent, 80 to 70% hexane in ethyl acetate) to obtain oily
tert-butyl (2-((2-nitrobenzyl)oxy)ethyl)carbamate (C11, 154 mg).

[0293]
)
[Formula 94]
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H ; NO, H ; NH,
- XO\[]/N ~o
(0]

XO\g/N\/\ o
(C11) (C12)
To a solution of tert-butyl (2-((2-nitrobenzyl)oxy)ethyl)carbamate (C11, 154 mg)
in ethanol (5 mL) and water (1 mL), iron powder (174 mg) and ammonium chloride (167
mg) were added at room temperature, and the mixture was stirred at 80°C for 2 hours.
The reaction mixture was cooled to room temperature, and then ethyl acetate was added to
the reaction mixture. The insoluble matter was removed by filtration through Cerite, and
then the solvent was evaporated under reduced pressure. The obtained residue was
purified by basic silica gel column chromatography (eluent, 75% hexane/25% ethyl acetate)
to obtain oily tert-butyl (2-((2-aminobenzyl)oxy)ethyl)carbamate (C12, 60 mg).
MS m/z (M+H): 267.2

[0294]
)
[Formula 95]
CF3
/@\ /o\n)\NO\NOZ

- > H

HoN NO, o
(C13)

To a solution of methyl trifluoropyruvate (500 mg) and 3-nitroaniline (442 mg) in
methylene chloride (32 mL), titanium tetrachloride (350 puL) was added at room
temperature, and the mixture was stirred at the same temperature for 20 minutes. To the
reaction mixture, sodium triacetoxyborohydride (1.35 g) was added at room temperature,
and the mixture was stirred at the same temperature for 2 hours. To the reaction mixture,
water and methylene chloride were added. The organic layer was separated, washed with
saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure. The obtained residue was purified by
silica gel column chromatography (eluent, 100 to 20% hexane in ethyl acetate) to obtain
methyl 3,3,3-trifluoro-2-((3-nitrophenyl)amino)propanoate (C13, 391 mg).

'H-NMR (CDCl3) &: 8.13 (1H, dt), 7.81 (1H, t), 7.59 (1H, t), 7.28-7.23 (1H, m), 3.78 (3H,
s)

[0295]

(6)

[Formula 96]
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© (C13) (Cl4)

To a solution of methyl 3,3,3-trifluoro-2-((3-nitrophenyl)amino)propanoate (C13,
297 mg) in ethanol (10 mL), sodium borohydride (121 mg) was added at room temperature,
and the mixture was stirred at the same temperature for 4 hours. To the reaction mixture,
water and ethyl acetate were added. The organic layer was separated, washed with
saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure. The obtained residue was purified by
silica gel column chromatography (eluent, 100 to 50% hexane in ethyl acetate) to obtain
3,3,3-trifluoro-2-((3-nitrophenyl)amino)propan-1-ol (C14, 197 mg).
'H-NMR (CDCl3) &: 7.65 (1H, dd), 7.55 (1H, t), 7.35 (1H, 1), 7.01 (1H, dd), 4.16-3.90 (3H,

m)
[0296]
(7
[Formula 97]
0]

CF, CFs

o0 LI, Q}~‘¢NQNO
Ie) H

(014) (C15)

To a solution of 3,3,3-trifluoro-2-((3-nitrophenyl)amino)propan-1-ol (C14, 171
mg), phthalimide (201 mg) and triphenylphosphine (305 mg) in tetrahydrofuran (7 mL), a
40% solution of diethyl azodicarboxylate in toluene (526 uL) was added under ice cooling,
and the mixture was stirred at the same temperature for 40 minutes. To the reaction
mixture, water and ethyl acetate were added. The organic layer was separated, washed
with saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and
the solvent was evaporated under reduced pressure. The obtained residue was purified by
silica gel column chromatography (eluent, 100 to 70% hexane in ethyl acetate) to obtain 2-
(3,3,3-trifluoro-2-((3-nitrophenyl)amino)propyl)isoindoline-1,3-dione (C15, 209 mg).
'H-NMR (CDCl3) &: 7.90-7.69 (4H, m), 7.50 (1H, dd), 7.43 (1H, t), 7.22 (1H, t), 6.90 (1H,
dd), 4.50-4.35 (1H, m), 4.19-4.00 (2H, m)
[0297]
)
[Formula 98]
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(C15) (C16)

To a solution of 2-(3,3,3-trifluoro-2-((3-nitrophenyl)amino)propyl)isoindoline-1,3-
dione (C15, 209 mg) in ethanol (3 mL) and tetrahydrofuran (3 mL), hydrazine monohydrate
(132 uL) was added at room temperature, and the mixture was stirred at the same
temperature for 19 hours. The insoluble matter was removed by filtration, and then the
solvent was evaporated under reduced pressure to obtain 3,3,3-trifluoro-N-(3-

nitrophenyl)propane-1,2-diamine (C16, 106 mg).

[0298]
©)
[Formula 99]
CF; 4 CFs
HZN\)\”O\NOZ XOTN\)\NO\NOZ
(C16) ° (17

To a solution of 3,3,3—trifluoro—Nz—(3—nitrophenyl)propane—1,2—diamine (C16, 106
mg) in tetrahydrofuran (4 mL), triethylamine (90 uL) and di-tert-butyl dicarbonate (140
mg) were added at room temperature, and the mixture was stirred at the same temperature
for 4 hours. To the reaction mixture, water and ethyl acetate were added. The organic
layer was separated, washed with saturated aqueous sodium chloride, and then dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure to obtain
tert-butyl (3,3,3-trifluoro-2-((3-nitrophenyl)amino)propyl)carbamate (C17, 202 mg).
'H-NMR (CDCl3) &: 7.63 (1H, dd), 7.50 (1H, 1), 7.32 (1H, 1), 6.96 (1H, dd), 4.98-4.76 (1H,
m), 3.68-3.44 (2H, m), 1.55 (9H, s)
[0299]
(10)
[Formula 100]

O N O N
N NO, N NH
1 TN 2 >r e 2
(C17) (C18)

To 10% palladium-carbon (50 mg) and ammonium formate (135 mg), a solution of
tert-butyl (3,3,3-trifluoro-2-((3-nitrophenyl)amino)propyl)carbamate (C17, 100 mg) in
methanol (2 mL) was added at room temperature, and the mixture was stirred at the same
temperature for 3 hours. The insoluble matter was removed by filtration through Cerite,

and then the solvent was evaporated under reduced pressure. To the obtained residue,
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ethyl acetate and water were added. The organic layer was separated, washed with
saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure to obtain tert-butyl (2-((3-
aminophenyl)amino)-3,3,3-trifluoropropyl)carbamate (C18, 45 mg).

MS m/z (M+H): 320.1

[0300]

(11)

[Formula 101]

%’O

HN JNH N

_— > o j@\
HoN NO, NO

(C19)

Iz

2

To a solution of N-Boc-glycine (571 mg) in tetrahydrofuran (16 mL), isobutyl
chloroformate (428 uL) and N-methylmorpholine (358 uL) were added under ice cooling,
and the mixture was stirred at the same temperature for 20 minutes. To the reaction
mixture, 4-nitro-1,2-phenylenediamine (500 mg) was added under ice cooling, and the
mixture was stirred at room temperature for 3 hours and 30 minutes. To the reaction
mixture, acetic acid (16 mL) was added, and the mixture was stirred at 70°C for 3 hours
and 30 minutes. The reaction mixture was cooled to room temperature, and then water
and ethyl acetate were added to the reaction mixture. The organic layer was separated,
washed successively with saturated aqueous sodium hydrogencarbonate and saturated
aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent
was evaporated under reduced pressure. The obtained residue was purified by silica gel
column chromatography (eluent, 100 to 0% hexane in ethyl acetate) to obtain tert-butyl ((6-
nitro- 1H-benzo[d]imidazol-2-yl)methyl)carbamate (C19, 782 mg).

MS m/z (M+H): 293.1
[0301]

(12)

[Formula 102]

rU, — YO
N NO, NH

To 10% palladium-carbon (50 mg) and ammonium formate (228 mg), a solution of
tert-butyl ((6-nitro-1H-benzo[d]imidazol-2-yl)methyl)carbamate (C19, 106 mg) in
methanol (4 mL) was added at room temperature, and the mixture was stirred at room

temperature for 1 hour and 30 minutes. The insoluble matter was removed by filtration
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through Cerite, and then the solvent was evaporated under reduced pressure. To the
obtained residue, ethyl acetate and water were added. The organic layer was separated,
washed with saturated aqueous sodium chloride, and then dried over anhydrous sodium
sulfate, and the solvent was evaporated under reduced pressure to obtain tert-butyl ((6-
amino-1H-benzo[d]imidazol-2-yl)methyl)carbamate (C20, 100 mg).

MS m/z (M+H): 263.2

[0302]

13)

[Formula 103]

>r°wg@o

eV W
°

To a solution of 1-Boc-3-piperidinone (256 mg) and 3-nitroaniline (190 mg) in
methylene chloride (7 mL), sodium triacetoxyborohydride (438 mg) and acetic acid (80 uL)
were added at room temperature, and the mixture was stirred at the same temperature for 15
hours. To the reaction mixture, ethyl acetate and saturated aqueous sodium
hydrogencarbonate were added. The organic layer was separated, washed with saturated
aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent
was evaporated under reduced pressure. The obtained residue was purified by silica gel
column chromatography (eluent, 100 to 50% hexane in ethyl acetate) to obtain tert-butyl 3-
((3-nitrophenyl)amino)piperidine- 1 -carboxylate (C21, 229 mg).

MS m/z (M+H): 322.1
[0303]

(14)

[Formula 104]

XOI’O\NO\NOZ XOIO\HO\NHZ

(€21) (C22)

To 10% palladium-carbon (100 mg), a solution of tert-butyl 3-((3-
nitrophenyl)amino)piperidine- 1-carboxylate (C21, 229 mg) in tetrahydrofuran (10 mL) and
methanol (4 mL) was added at room temperature, and the mixture was stirred at room
temperature for 1 hour under a hydrogen atmosphere. The insoluble matter was removed
by filtration through Cerite, and then the solvent was evaporated under reduced pressure to
obtain tert-butyl 3-((3-aminophenyl)amino)piperidine-1-carboxylate (C22, 211 mg).

MS m/z (M+H): 292.2
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[0304]
(15)
[Formula 105]

0 0
—>’o)/.»N . — %O%NJ”/@\NOZ
(C23)

To a solution of 1-(tert-butoxycarbonyl)-3-pyrrolidinone (220 mg) and 3-
nitroaniline (164 mg) in methylene chloride (3 mL), sodium triacetoxyborohydride (375
mg) and acetic acid (67 pL) were added at room temperature, and the mixture was stirred at
the same temperature for 10 hours. To the reaction mixture, ethyl acetate and saturated
aqueous sodium hydrogencarbonate were added. The organic layer was separated, washed
with saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and
the solvent was evaporated under reduced pressure. The obtained residue was purified by
silica gel column chromatography (eluent, 100 to 50% hexane in ethyl acetate) to obtain
tert-butyl 3-((3-nitrophenyl)amino)pyrrolidine-1-carboxylate (C23, 210 mg).

[0305]
(16)
[Formula 106]

790, L, aseve

H
(C23) (C24)

To 10% palladium-carbon (100 mg), a solution of tert-butyl 3-((3-
nitrophenyl)amino)pyrrolidine-1-carboxylate (C23, 210 mg) in tetrahydrofuran (10 mL)
and methanol (10 mL) was added at room temperature, and the mixture was stirred at the
same temperature for 1 hour under a hydrogen atmosphere. The insoluble matter was
removed by filtration through Cerite, and then the solvent was evaporated under reduced
pressure to obtain tert-butyl 3-((3-aminophenyl)amino)pyrrolidine-1-carboxylate (C24, 231
mg).

MS m/z (M+H): 278.2
[0306]

a7

[Formula 107]

4}0 %—o
O, —- TR0,
(C25)
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To a solution of N-Boc-hexahydro-1H-azepin-4-one (141 mg) and 3-nitroaniline
(91 mg) in methylene chloride (3 mL), sodium triacetoxyborohydride (210 mg) and acetic
acid (38 puL) were added at room temperature, and the mixture was stirred at the same
temperature for 10 hours. To the reaction mixture, ethyl acetate and saturated aqueous
sodium hydrogencarbonate were added. The organic layer was separated, washed with
saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure. The obtained residue was purified by
silica gel column chromatography (eluent, 100 to 30% hexane in ethyl acetate) to obtain
tert-butyl 4-((3-nitrophenyl)amino)azepane-1-carboxylate (C25, 157 mg).
MS m/z (M+H): 336.2
[0307]
(18)
[Formula 108]

TR, . O,

(€C25) (C206)

To 10% palladium-carbon (30 mg), a solution of tert-butyl 4-((3-
nitrophenyl)amino)azepane-1-carboxylate (C25, 78 mg) in tetrahydrofuran (2 mL) and
methanol (2 mL) was added at room temperature, and the mixture was stirred at the same
temperature for 1 hour under a hydrogen atmosphere. The insoluble matter was removed
by filtration through Cerite, and then the solvent was evaporated under reduced pressure to
obtain tert-butyl 4-((3-aminophenyl)amino)azepane- 1-carboxylate (C26, 64 mg).

[0308]
19)
[Formula 109]

T ONH %* Q\NO

}—NQ —_ = }—NQ

(C27)

2

To a solution of 1-Boc-hexahydro-1,4-diazepine (150 mg), 3-bromonitrobenzene
(125 mg) and cesium carbonate (507 mg) in 1,4-dioxane (3 mL), bis[di-tert-butyl (4-
dimethylaminophenyl)phosphine]dichloropalladium(Il) (26 mg) was added at room
temperature, and the mixture was stirred at 80°C for 2 hours. The reaction mixture was
cooled to room temperature, and then water and ethyl acetate were added to the mixture.
The organic layer was separated, washed with saturated aqueous sodium chloride, and then

dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced
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pressure. The obtained residue was purified by silica gel column chromatography (eluent,
100 to 70% hexane in ethyl acetate) to obtain tert-butyl 4-(3-nitrophenyl)-1,4-diazepane-1-
carboxylate (C27, 15 mg).
MS m/z (M+H): 322.1
[0309]
(20)
[Formula 110]
%O}—NQ\N/@NOZ o}—NQ\NQNHZ

0 0

(C27) (C28)

To 10% palladium-carbon (10 mg), a solution of tert-butyl 4-(3-nitrophenyl)-1,4-
diazepane-1-carboxylate (C27, 15 mg) in tetrahydrofuran (2 mL) and methanol (2 mL) was
added at room temperature, and the mixture was stirred at the same temperature for 1 hour
under a hydrogen atmosphere. The insoluble matter was removed by filtration through
Cerite, and then the solvent was evaporated under reduced pressure to obtain tert-butyl 4-
(3-aminophenyl)-1,4-diazepane-1-carboxylate (C28, 12 mg).

MS m/z (M+H): 292.2
[0310]

2D

[Formula 111]

FF
( Qe ——~ VOVV@N%
(0] (¢]

OH
(C29)

To a suspension of zinc (962 mg) in tetrahydrofuran (25 mL), trimethylsilyl
chloride (1 drop) and ethyl bromodifluoroacetate (2.2 mL) were added at room temperature,
and the mixture was stirred for 5 minutes under reflux by heating. To the reaction mixture,
3-nitrobenzaldehyde (695 mg) was added, and the mixture was stirred for 30 minutes under
reflux by heating. The reaction mixture was cooled to room temperature, and then ethyl
acetate and 1.0 mol/L aqueous hydrochloric acid were added to the mixture. The organic
layer was separated, washed successively with 1.0 mol/L aqueous hydrochloric acid and
saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure. The obtained residue was purified by
silica gel column chromatography (eluent, 100 to 60% hexane in ethyl acetate) to obtain
ethyl 2,2-difluoro-3-hydroxy-3-(3-nitrophenyl)propanoate (C29, 1.02 g).

'H-NMR (CDCl3) &: 8.37-8.34 (1H, brs), 8.28-8.24 (1H, m), 7.84-7.78 (1H, m), 7.60 (1H,
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t), 5.38-5.27 (1H, m), 7.36 (2H, q), 1.34 (3H, t)
[0311]

(22)

[Formula 112]

RF R F
~0 NO, ~© NO,
o F

O OH
(C29) (C30)

To a solution of ethyl 2,2-difluoro-3-hydroxy-3-(3-nitrophenyl)propanoate (C29,
1.02 g) in methylene chloride (22 mL), bis(2-methoxyethyl)aminosulfur trifluoride (1.6
mL) was added under ice cooling, and the mixture was stirred at room temperature for 16
hours. To the reaction mixture, ethyl acetate and water were added. The organic layer
was separated, washed successively with 1.0 mol/L aqueous hydrochloric acid, saturated
aqueous sodium hydrogencarbonate and saturated aqueous sodium chloride, and then dried
over anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure to
obtain ethyl 2,2,3-trifluoro-3-(3-nitrophenyl)propanoate (C30, 1.19 g).
'H-NMR (CDCl3) &: 8.36 (2H, m), 7.81-7.77 (1H, m), 7.69-7.62 (1H, m), 6.05-5.82 (1H,
m), 4.41 (2H, q), 1.38 (3H, t)
[0312]
(23)
[Formula 113]

EF R F
~0 NO, ——» O NO,
o F F

(C30) (C31)

To a solution of ethyl 2,2,3-trifluoro-3-(3-nitrophenyl)propanoate (C30, 1.19 g) in
ethanol (43 mL), sodium borohydride (811 mg) was added under ice cooling, and the
mixture was stirred at room temperature for 40 minutes. To the reaction mixture, ethyl
acetate and 1.0 mol/L aqueous hydrochloric acid were added. The organic layer was
separated, washed successively with saturated aqueous sodium hydrogencarbonate and
saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure. The obtained residue was purified by
silica gel column chromatography (eluent, 100 to 40% hexane in ethyl acetate) to obtain
2,2,3-trifluoro-3-(3-nitrophenyl)propan-1-ol (C31, 829 mg).

'H-NMR (CDCl3) &: 8.36-8.28 (2H, m), 7.82-7.77 (1H, m), 7.64 (1H, t), 5.98-5.74 (1H, m),
4.19-3.84 (2H, m)
[0313]
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(24)
[Formula 114]

FF o R F
HO NO, F "s\jo NO,
¢ T

F7e F
(C31) (C32)

To a suspension of 2,2,3-trifluoro-3-(3-nitrophenyl)propan-1-ol (C31, 500 mg),
anhydrous sodium sulfate (500 mg) and pyridine (256 pL) in methylene chloride (20 mL),
trifluoromethanesulfonic anhydride (521 uL) was added under ice cooling, and the mixture
was stirred at the same temperature for 1 hour. To the reaction mixture, 10% aqueous
citric acid and methylene chloride were added. The organic layer was separated, washed
successively with saturated aqueous sodium hydrogencarbonate and saturated aqueous
sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent was
evaporated under reduced pressure to obtain 2,2,3-trifluoro-3-(3-nitrophenyl)propyl
trifluoromethanesulfonate (C32, 709 mg).

[0314]
(25)
[Formula 115]

0]
F S, NO, — N
) NOZ
F>Fr 0 F o] F
(C33)

(C32)

To 2,2,3-trifluoro-3-(3-nitrophenyl)propyl trifluoromethanesulfonate (C32, 709
mg) and potassium phthalimide (1.07 g), N-methylpyrrolidone (4 mL) was added at room
temperature, and the mixture was stirred at 80°C for 3 hours. The reaction mixture was
cooled to room temperature, and then ethyl acetate and saturated aqueous sodium
hydrogencarbonate were added to the mixture. The organic layer was separated, washed
successively with water and saturated aqueous sodium chloride, and then dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The
obtained residue was purified by silica gel column chromatography (eluent, 100 to 30%
hexane in ethyl acetate) to obtain 2-(2,2,3-trifluoro-3-(3-nitrophenyl)propyl)isoindoline-
1,3-dione (C33, 531 mg).

'H-NMR (CDCl3) &: 8.37-8.27 (2H, m), 7.95-7.75 (5H, m), 7.63 (1H, t), 5.98-5.62 (1H, m),
4.41-4.26 (2H, m)

[0315]

(26)

[Formula 116]
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( CBB'; (C34)

To a solution of 2-(2,2,3-trifluoro-3-(3-nitrophenyl)propyl)isoindoline-1,3-dione
(C33, 531 mg) in ethanol (4 mL) and tetrahydrofuran (4 mL), hydrazine monohydrate (349
uL) was added at room temperature, and the mixture was stirred at the same temperature
for 18 hours. The insoluble matter was removed by filtration, and then the solvent was
evaporated under reduced pressure to obtain 2,2,3-trifluoro-3-(3-nitrophenyl)propan-1-
amine (C34, 224 mg).
[0316]
27)
[Formula 117]

R F H RF
HoN NOy, — = >r0\n, N NO,
0] F

F
(C34) (C35)

To a solution of 2,2,3-trifluoro-3-(3-nitrophenyl)propan-1-amine (C34, 224 mg) in
tetrahydrofuran (5 mL), triethylamine (200 uL) and di-tert-butyl dicarbonate (313 mg) were
added at room temperature, and the mixture was stirred at the same temperature for 7 hours.
To the reaction mixture, water and ethyl acetate were added. The organic layer was
separated, washed with saturated aqueous sodium chloride, and then dried over anhydrous
sodium sulfate, and the solvent was evaporated under reduced pressure. The obtained
residue was purified by silica gel column chromatography (eluent, 100 to 50% hexane in
ethyl acetate) to obtain tert-butyl (2,2,3-trifluoro-3-(3-nitrophenyl)propyl)carbamate (C35,
182 mg).

'H-NMR (CDCl3) &: 8.33-8.27 (2H, m), 7.79 (1H, d), 7.63 (1H, 1), 5.78-5.54 (1H, m), 3.96-
3.58 (2H, m), 1.47 (9H, s)

[0317]

(28)

[Formula 118]

X g NO, X g NH,

(¢] F (0] F
(C35) (C36)

To 10% palladium-carbon (40 mg), a solution of tert-butyl (2,2,3-trifluoro-3-(3-
nitrophenyl)propyl)carbamate (C35, 80 mg) in tetrahydrofuran (5 mL) and methanol (5

mL) was added at room temperature, and the mixture was stirred at room temperature for 1
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hour under a hydrogen atmosphere. The insoluble matter was removed by filtration
through Cerite, and then the solvent was evaporated under reduced pressure to obtain tert-
butyl (3-(3-aminophenyl)-2,2,3-trifluoropropyl)carbamate (C36, 88 mg).

MS m/z (M+H): 305.1

[0318]
(29)
[Formula 119]
o H \X 0
A RSO RS Ees

(C37)

To a solution of tert-butyl (2-amino-2-methylpropyl)carbamate 50 mg) and 3-
((benzyloxycarbonyl)amino)propionaldehyde (60 mg) in methylene chloride (3 mL),
sodium triacetoxyborohydride (83 mg) and acetic acid (15 pL) were added at room
temperature, and the mixture was stirred at the same temperature for 15 hours. To the
reaction mixture, ethyl acetate and saturated aqueous sodium hydrogencarbonate were
added. The organic layer was separated, washed with saturated aqueous sodium chloride,
and then dried over anhydrous sodium sulfate, and the solvent was evaporated under
reduced pressure. The obtained residue was purified by silica gel column chromatography
(eluent, 100 to 0% hexane in ethyl acetate) to obtain tert-butyl (2-((3-
((benzyloxycarbonyl)amino)propyl)amino)-2-methylpropyl)carbamate (C37, 93 mg).

MS m/z (M+H): 380.3
[0319]

(30)

[Formula 120]

0

H H
XOTN%N/\/\NJ\O o\n’N\><N/\/\NH
0 H H X S H 2

(C37) (C38)

To 10% palladium-carbon (50 mg), a solution of tert-butyl (2-((3-
((benzyloxycarbonyl)amino)propyl)amino)-2-methylpropyl)carbamate (C37, 93 mg) in
methanol (5 mL) was added at room temperature, and the mixture was stirred at room
temperature for 2 hours and 30 minutes under a hydrogen atmosphere. The insoluble
matter was removed by filtration through Cerite, and then the solvent was evaporated under
reduced pressure to obtain tert-butyl (2-((3-aminopropyl)amino)-2-methylpropyl)carbamate
(C38, 56 mg).

'H-NMR (CDCl3) &: 3.06 (2H, d), 2.80 (2H, t), 2.60 (2H, t), 1.68-1.55 (2H, m), 1.06 (6H, s)
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[0320]
(31)
[Formula 121]

o

oy e
/\© XO\([)]/NH ) /\©

To a solution of N-(tert-butoxycarbonyl)-1,2-cyclohexanediamine (200 mg) and 3-
((benzyloxycarbonyl)amino)propionaldehyde (65 mg) in methylene chloride (4 mL),
sodium triacetoxyborohydride (133 mg) and acetic acid (18 uL) were added at room
temperature, and the mixture was stirred at the same temperature for 5 hours and 30
minutes. To the reaction mixture, ethyl acetate and saturated aqueous sodium
hydrogencarbonate were added. The organic layer was separated, washed with saturated
aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent
was evaporated under reduced pressure. The obtained residue was purified by silica gel
column chromatography (eluent, 100 to 0% hexane in ethyl acetate) to obtain tert-butyl (2-
((3-((benzyloxycarbonyl)amino)propyl)amino)cyclohexyl)carbamate (C39, 137 mg).
MS m/z (M+H): 406.3
[0321]
(32)
[Formula 122]

(0]
XO\HEE\H/\/\HJ\O/@ —_— XO\HEE\H/\/\NHZ
0 (C39) O (C40)

To 10% palladium-carbon (50 mg), a solution of tert-butyl (2-((3-
((benzyloxycarbonyl)amino)propyl)amino)cyclohexyl)carbamate (C39, 137 mg) in
methanol (5 mL) was added at room temperature, and the mixture was stirred at room
temperature for 4 hours under a hydrogen atmosphere. The insoluble matter was removed
by filtration through Cerite, and then the solvent was evaporated under reduced pressure to
obtain tert-butyl (2-((3-aminopropyl)amino)cyclohexyl)carbamate (C40, 101 mg).

[0322]
(33)
[Formula 123]

SN sVl

NO NO,
(C41)
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To a suspension of 2-fluoronitrobenzene (197 mg) and potassium carbonate (193
mg) in acetonitrile (4 mL), 1,3-cyclohexanediamine (480 mg) was added at room
temperature, and the mixture was stirred for 10 hours and 30 minutes under reflux by
heating. The reaction mixture was cooled to room temperature, and then ethyl acetate and
water were added to the reaction mixture. The organic layer was separated, washed with
saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure. The obtained residue was purified by
silica gel column chromatography (eluent, 100 to 80% ethyl acetate in methanol) to obtain
N'-(2-nitrophenyl)cyclohexane-1,3-diamine (C41, 162 mg).

MS m/z (M+H): 236.1

[0323]

(34)

[Formula 124]

A N SN 0o

N o ———» L N/\/\NJ\OJ<
NO, No, 1 H

(C42)

To 2-chloro-3-nitropyridine (92 mg), tert-butyl (3-aminopropyl)carbamate (102
mg) and potassium carbonate (161 mg), acetonitrile (1.2 mL) was added at room
temperature, and the mixture was stirred at the same temperature for 4 hours. To the
reaction mixture, ethyl acetate and water were added. The organic layer was separated,
washed with saturated aqueous sodium chloride, and then dried over anhydrous sodium
sulfate, and the solvent was evaporated under reduced pressure. The obtained residue was
purified by silica gel column chromatography (eluent, 100 to 0% hexane in ethyl acetate) to
obtain tert-butyl (3-((3-nitropyridin-2-yl)amino)propyl)carbamate (C42, 186 mg).
MS m/z (M+H): 297.2
[0324]
(35)
[Formula 125]
| /N N/\/\NJOLOJ< —_— @N/\/\NHZ

No, M H No, M
(C42) (C43)

To tert-butyl (3-((3-nitropyridin-2-yl)amino)propyl)carbamate (C42, 53 mg), a 4.0
mol/L solution of hydrochloric acid in dioxane (2 mL) and water (100 uL) were added at
room temperature, and the mixture was stirred at the same temperature for 1 hour. To the

reaction mixture, diisopropyl ether were added, the solvent was removed by decantation,
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and then the residue was dried under reduced pressure to obtain Nl—(3—nitropyridin—2—
yl)propane-1,3-diamine (C43) hydrochloride (113 mg).
MS m/z (M+H): 197.1
[0325]
(36)
In the same manner as that of Example 1, (4) or Example 7, (9), Intermediates
(C44) to (C46) were obtained.
[0326]
[Table 28]

Compound

N Structure Physicochemical data
0.

g
C44 HZN/O\N)?\P\LN /@jLNHZ -

N

N

Iz

(o] O HN
45 BOC,H\)LN,@NJJ\(L\N on i

H H N/)\H
[o] Q HNJ/
C46 Bocf“\_)LN@N Ay @ow MS m/z (M+H): 559.3
= H H N/)\H
[0327]
(37)

By using Intermediates (C45) and (C46), Intermediates (C47) and (C48) were
obtained in the same manner as that of Example 7, (10).
[0328]
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[Table 29]

Compound

Structure Physicochemical data
No.
0] 0] HNJ/ 0]
C47 BOC,HJLNQN L O)L,% MS m/z (M+H): 563.3
H H I/)\
NN
0] 0] HNJ/ 0]
C48 BOC,HJLNQN y ” MS m/z (M+H): 577.3
Z H H I/)\ 2
NN
[0329]
(38)

By using Intermediates (C44), Intermediates (C49) and (C50) were obtained in the

same manner as that of Example 1, (5).

[0330]
[Table 30]
Compound ) )
Structure Physicochemical data
No.
o (0] HNJ/ o
C49 XOTHJN/O\N - Q)LNHQ }
s H Ho . /)\H
[0} [0} HN/( [0}
cso | A LA Q)LNH MS m/z (M+H): 583.4
H HoL L ?
[0331]
(39)
In the same manner as that of Example 1, (6), Intermediates (C51) to (C55) were
obtained.
[0332]
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[Table 31]

Compound

N Structure Physicochemical data
0.

0 /O\ o HN/( o
C51 HzN\)LN N oY /Q)LNHZ MS m/z (M+H): 469.3
H H Py
N

H

o 0] HN/r 0]
Cs2 'SUeN A Q)LNHQ MS m/z (M+H): 4833
H H /J\
N

H

0] 0] HNJ/ 0]
C53 HILJNQN A O)LNHZ MS m/z (M+H): 491.3
Z H H Py
N

H

[¢] (e] HNf [e]
C54 HzN\)I\N/Q\N An O)LNHZ -
H Ho L
N

H

J

C55 HZN\_)CJ)\N/Q\N '@ Ny /Q)OLNHz MS m/z (M+H): 477.3
2 H Ho . /)\N
[0333]
(40)
In the same manner as that of Example 7, (7), Intermediates (C56) and (C57) were
obtained.
[0334]
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[Table 32]

Compound . .
Structure Physicochemical data
No.
0 HNJ/ 0
C56 ”J\fm /Q)LNHZ i,
NH, N/)\N
H
HzN\©\ o} HNJ/ o}
C57 NS /@ANHZ )
N/)\N
H
[0335]
41
In the same manner as that of Example 7, (11), Intermediates (C58) to (C76) were
obtained.
[0336]
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[Table 33]

Compound

No Structure Physicochemical data
H (o} (o} HNJ/ e}
C58 Boc’NKLN@N N O)LNHZ }
H H |l Y
N N
H
0 HN/I/ o}
C59 NN dNHz }
Boc\N/'}rNH NN
I o H
o HNJ/ o
0 YN o '
Boc’N\.:/u\H N/)\N
o HNJ/ o
Col ., NN /©)(NH2 -
Boc” V"0 N/)\H
G 0 HN 0
Co62 Boc’N\)\N/@NJ\(kN /@ANHz B
H H ol pe
N N
H
N o HNJ/ 0
C63 Boc—NﬁH@H |\N /Q)LNHz }
N/)\N
H
I?oc J/
LNJ\ /@\ O HN o}
Co4 N N Y /©)LNH2 -
N/)\N
H
C65 -

Boq
&/@\OHN o
NTN

H
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[0337]

[Table 34]
Conll}a:und Structure Physicochemical data
BOCNQ\ (j o HNJ/ o)
C66 N ”J\(gN /©)‘\NH2 i
N/)\N
H
0 HNJ/ 0
C67 NK\N/@H N /Q)‘\NHZ )
Boe™ \\) N/)\H
H RF o] HNf o]
Co68 Boc™" NN /O)LNHz )
F N/)\N
H
H (0] HNJ/ (0]
C69 S NN O)(NHQ -
H HolL L
N N
H
[0} HNJ/ 0]
C70 NN (N /©)LNH2 -
XOTNH N/)\”
(0]
0 HNJ/ 0
C71 "”/\/\” [N /©)LNH2 )
>|,o\n,NH N/)\H
o
Q o} HNf 0
C72 N //N | SN Q)\NHz )
No " NN
H
C73 )
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[0338]

[Table 35]
Compound ) )
N Structure Physicochemical data
0.

C74 Q\N/\/\N I N NH2 -
No, M H NN
H

Bog |, O /@\ O HN
:
T YL oy '
N/)\N
H

o HNJ/ o
C76 pNQN L, " i
NS WL
Boc” N H

[0339]
(42)
In the same manner as that of Example 1, (6), Intermediates (C77) to (C92) were

obtained.
[0340]
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[Table 36]

Compound

No Structure Physicochemical data
o o) HNJ/ o)
C77 HZN%LNQ\N S O)LNHZ MS m/z (M+H): 491.2
H H IN/)\N
H
0 HNJ/ 0
C78 H | N /@)LNHZ -
HN/LH/NH N/)\N
I 5 H
o HNJ/ o)
C79 .o N \)N\ /@/“\NHz -
HN\./ILN NEY
Z H H
o HNJ/ o
C80 N O)(NHz -
HN~o N/J\H
CF3/©\ o HNJ/ o
C81 HaN Ay NN O)LNHZ )
H H
N/)\H
N o HNJ/
R '
N/)\H
N /@\ o HNJ/
C83 Kj\” ”%N dNHz -
N/)\”
C84 -
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[0341]

[Table 37]
Conll%):und Structure Physicochemical data
HN 0 HN/r 0
C85 QHQH%N O)LNHZ :
N/)\N
H
@\ o HNJ/
C86 HNK\ N | SN /@)LNHZ -
\\) N/)\”
EF (0] HN/‘/
C87 HN N SN NH, -
F Ho N
H
o HNJ/ o
C88 HaN X~ A A O)LNHZ -
H Hool L
NTN
H
o} HNJ/
C89 NN SN /@/“\NHZ -
NH, M H N/)\N
H
o} HN/I/ o}
C90 NSNS | SN /©)(NH2 -
NH, M H N/)\N
H
o o HNf o
C91 Ny NQN Ly " MS m/z (M+H): 503.2
H Ho L 2
N N
H
/@\ o} HNJ/ o)
C92 -
(\N N SN /@J\NHZ
HN. ) Ho N/)\”
[0342]
(43)

By using Intermediates (C72) to (C74), Intermediates (C93) to (C95) were

obtained in the same manner as that of Example 8, (10).

[0343]
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[Table 38]

Compound . .
Structure Physicochemical data
No.
Q o HNf o
93 y NSy O)LNHZ -
NH, N/)\N
H
Q o HNJ/ o
C94 N N SN NH, B
N, "o N/J\N
H
o} HNJ/ 0
C95 /\/\” ) /Q)LNHz -
N/)\N
H
[0344]
[Example 9]
In the same manner as that of Example 7, Compounds (3-2) to (3-31) were
obtained.
[0345]
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[Table 39]

Compound
No.

Structure

Physicochemical data

3-2

oo /O\ o HNJ/ 0
AP KO
0 N !

"H-NMR (DMSO-de) 5: 9.77 (1H, s), 9.03
(1H, t, J=5.6Hz), 8.52 (1H, s), 8.33-8.29
(1H, m), 8.11 (1H, d, J=7.8Hz), 7.92-7.78
(6H, m), 7.15 (1H, s), 6.32 (1H, dd,
J=16.8, 10.2Hz), 6.08 (1H, dd, J=16.8,
2.6Hz), 5.60 (1H, dd, J=10.2, 2.6Hz), 3.75-
3.38 (6H, m), 1.98-1.94 (1H, m), 1.76-1.56
(5H, m), 1.35-1.03 (4H, m), 0.96 3H, ,
J=7.3Hz)

3-3

"H-NMR (CDCl3+CD;0D) §: 8.26 (1H, s),
7.85-7.78 (4H, m), 6.80 (1H, dt, J=15.2,
6.4Hz), 6.08 (1H, d, J=15.2Hz), 3.93-3.82
(4H, m), 3.49 (2H, d, J=5.3Hz), 3.18-3.11
(2H, m), 2.28 (6H, s), 1.75-1.61 (4H, m),
1.30-1.01 (9H, m)

3-4

SUeNLANS
N N

NTF N N SN NH
W H H ‘/)\Q)Lz

"H-NMR (DMSO-dy) 8: 9.76 (1H, s), 9.04
(14, t, J=5.3Hz), 8.52 (1H, s), 8.06 (1H,
dd, J=25.1, 7.9Hz), 7.88-7.78 (6H, m),
7.15 (1H, s), 6.61-6.31 (2H, m), 3.95 (2H,
d, J=15.9Hz), 3.75-3.38 (4H, m), 3.03 (3H,
s), 2.96 (2H, d, J=5.3Hz), 2.15 (3H, s),
2.09 (3H, s), 1.96 (1H, d, J=12.6Hz), 1.75-
1.56 (5H, m), 1.34-1.15 (4H, m), 0.96 (3H,
t, J=7.3Hz)

3-5

"H-NMR (CDCl5+CD;0D) &: 8.49 (1H, s),
7.80 (4H, s), 7.72 (1H, d, J=8.6Hz), 7.31-
7.25 (2H, m), 7.23-7.18 (1H, m), 6.95 (1H,
dt, J=10.6, 4.8Hz), 6.20 (1H, d, J=15.9Hz),
3.49 (2H, t, J=7.3Hz), 3.15 (2H, d,
J=4.6Hz), 2.31 (6H, s), 1.70 (2H, dd,
J=13.9, 7.3Hz), 1.02 (3H, t, J=7.3Hz)

3-6

"H-NMR (CDCl5+CD;0D) &: 8.48 (1H, s),
7.87-7.78 (4H, m), 7.64-7.51 (4H, m), 6.89
(1H, dt, J=15.4, 6.3Hz), 6.20 (1H, d,
J=15.4Hz), 3.52 (2H, dd, J=12.9, 6.9Hz),
3.18 (2H, d, J=7.3Hz), 2.33 (6H, s), 1.79-
1.67 (2H, m), 1.04 (3H, t, J=7.3Hz)

3-7

"H-NMR (CD;OD) &: 8.56 (1H, s), 7.95
(1H, s), 7.90-7.83 (4H, m), 7.31-7.29 (3H,
m), 6.32 (1H, dt, J=6.3, 1.7Hz), 6.10 (1H,
q, J=6.3Hz), 5.15 (1H, q, J=7.0Hz), 3.53
(2H, t, J=7.3Hz), 3.45 (2H, dd, J=6.3,
1.7Hz), 3.11 (3H, s), 1.78-1.66 (2H, m),
1.46 (3H, d, J=7.3Hz), 1.04 (3H, t,
J=7.3Hz)
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[0346]
[Table 40]

Compound
No.

Structure

Physicochemical data

3-8

h O /@\ 0 HNJ/ o
ArN\)J\H H ‘ N /@)‘\NHE
°© N/)\N

H

"H-NMR (DMSO-dy) &: 10.07 (1H, s),
10.03 (1H, s), 9.88 (1H, s), 8.83 (1H, t,
J=5.6Hz), 8.72 (1H, s), 8.48 (1H, t,
J=5.9Hz), 8.06 (1H, s), 7.90 (2H, d,
J=9.2Hz), 7.86-7.78 (3H, m), 7.36-7.14
(4H, m), 6.36 (1H, dd, J=17.2, 9.9Hz),
6.12 (1H, dd, J=17.2, 2.6Hz), 5.64 (1H, dd,
J=9.9, 2.0Hz), 3.98 (2H, d, J=5.9Hz), 3.47
(2H, q, J=6.6Hz), 1.72-1.58 (2H, m), 0.98
(3H, t, J=7.3Hz)

39

| © /@ O HN o
WN\:)’LN NN NH,
: H H N/)\

"H-NMR (DMSO-de) 5: 10.01 (1H, s),
9.94-9.84 (2H, m), 8.83 (1H, brs), 8.72
(1H, s), 8.07 (1H, s), 7.90 (2H, d,
J=8.6Hz), 7.86-7.78 (3H, m), 7.36-7.16
(4H, m), 6.76-6.66 (1H, m), 6.49 (1H, d,
J=14.5Hz), 5.16-5.04 (1H, m), 3.47 (2H, q,
J=6.6Hz), 3.04 (3H, s), 1.86 (3H, d,
J=6.6Hz), 1.72-1.58 (2H, m), 1.35 (3H, d,
J=7.3Hz), 0.98 (3H, t, J=7.6Hz)

3-10

"H-NMR (DMSO-dy) &: 10.04-9.94 (2H,
m), 9.88 (1H, s), 8.83 (1H, brs), 8.72 (1H,
s), 8.08 (1H, s), 7.90 (2H, d, J=8.6Hz),
7.86-7.78 (3H, m), 7.36-7.16 (4H, m), 5.21
(1H, s), 5.10-4.90 (2H, m), 3.52-3.42 (2H,
m), 3.00 (3H, brs), 1.87 (3H, s), 1.70-1.60
(2H, m), 1.48-1.38 (3H, m), 0.98 (3H, t,
J=7.3Hz)

3-11

MS m/z [M+H]: 557.3

3-12

MS m/z [M+H]: 588.3

3-13

O HN (o}

~ N
N s N N SN NH
‘/\/j)r%H N ‘/)\/Q)Lg
N™ °N
H

MS m/z [M+H]: 602.3
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[0347]
[Table 41]

Compound
No.

Structure

Physicochemical data

3-14

S

O HN

(0]
=N NH
| Q)L ’
N)\N
N

\ 0 N
H
/NV\ANJ\WNH
I o

"H-NMR (CDCl5) 8: 9.07 (1H, s), 9.00
(1H, s), 8.85 (1H, t, J=5.3Hz), 8.54 (1H, s),
8.23 (1H, s), 7.76 (4H, s), 7.61 (1H, d,
J=7.3Hz), 7.47 (1H, d, J=6.6Hz), 7.23-7.14
(2H, m), 6.90 (1H, dt, J=15.2, 5.9Hz), 6.36
(1H, d, J=15.2Hz), 6.21 (1H, brs), 5.26
(1H, q, J=7.0Hz), 3.45 (2H, q, J=6.4Hz),
3.04-3.02 (5H, m), 2.42 (1H, brs), 2.20
(6H, s), 1.66 (2H, dt, J=14.4, 7.0Hz), 1.44
(3H, d, J=7.3Hz), 0.99 (3H, t, J=7.6Hz)

3-15

"H-NMR (CDCly) &: 10.44 (1H, s), 9.06
(1H, t, J=5.6Hz), 8.92 (1H, s), 8.19 (1H, s),
7.75-7.74 (5H, m), 7.58 (1H, t, J=6.3Hz),
7.35-7.23 (2H, m), 7.11 (1H, t, J=7.3Hz),
6.90 (1H, dt, J=15.2, 5.9Hz), 6.37 (1H, d,
J=15.2Hz), 6.16 (1H, brs), 5.15 (1H, q,
J=7.0Hz), 4.38-4.18 (2H, m), 3.51 (2H, dd,
J=13.2, 6.6Hz), 3.09 (2H, d, J=5.3Hz),
2.89 (3H, s), 2.70 (1H, brs), 2.26 (6H, s),
1.77-1.64 (2H, m), 1.37-1.30 (3H, m), 1.02
(3H, t, J=7.3Hz)

3-16

"H-NMR (CDCl5+CD;0D) §: 8.38 (1H, s),
8.11 (1H, d, J=7.9Hz), 7.82 (4H, s), 7.39
(14, t, J=7.6Hz), 7.23 (14, d, J=7.3Hz),
7.11 (1H, t, J=7.6Hz), 6.75 (1H, dt, J=15.6,
6.1Hz), 5.95 (1H, d, J=15.6Hz), 4.67 (2H,
s), 3.65 (2H, t, J=5.0Hz), 3.56-3.49 (4H,
m), 3.01 (2H, t, J=3.3Hz), 2.21 (6H, s),
1.79-1.67 (2H, m), 1.04 (3H, t, J=7.6Hz)

3-17

"H-NMR (CD;OD) &: 8.53 (1H, s), 7.86
(4H, brs), 7.41-7.35 (2H, m), 7.11-7.04
(1H, m), 6.51-6.46 (1H, m), 6.03 (1H, dt),
5.44 (1H, d), 4.97-4.76 (3H, m), 3.53 (2H,
t), 3.06 (2H, d), 2.21 (6H, s), 1.77-1.66
(2H, m), 1.04 (3H, t)
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[0348]
[Table 42]

Compound
No.

Structure

Physicochemical data

3-18

\ f
N N
AN / ]Q\ O HN o
NH H N SN NH»
S L RN
N“N
H

"H-NMR (CD;OD) é: 8.59 (1H, s), 7.97-
7.88 (1H, m), 7.86 (4H, d), 7.53-7.46 (1H,
m), 7.39-7.31 (1H, m), 6.84 (1H, dt), 6.18
(1H, dt), 3.53 (2H, t), 3.17-3.08 (2H, m),
3.24 (2H, t), 2.24 (6H, s), 1.82-1.59 (2H,
m), 1.04 (3H, t)

3-19

\,\“WO J/
VIR i
N N SN NH
H Hol L
N

H

"H-NMR (CD>COCDs) &: 8.67 (1H, s),
8.00 (2H, d), 7.92 (2H, d), 7.33-6.89 (3H,
m), 6.69-6.57 (1H, m), 6.51-6.40 (2H, m),
4.09-3.99 (3H, m), 3.59 (4H, m), 3.34-3.00
(2H, m), 2.13 (6H, s), 1.87-1.50 (6H, m),
1.03 3H, )

3-20

o)
\N\/\/\E‘J\ /@\ o) HNJ/ o
AR A

~
N/)\N
H

Ha

"H-NMR (CD;COCD;) &: 8.64 (1H, s),
8.00 (2H, d), 7.92 (2H, d), 7.25-6.90 (3H,
m), 6.79-6.67 (1H, m), 6.48-6.31 (2H, m),
4.11-3.39(7H, m), 3.02 (2H, t), 2.18 (6H,
s), 2.18-2.12 (2H, m), 1.77-1.67 (2H, m),
1.03 3H, t)

3-21

/
_N 0
\/\\\/[(
D\ /@\ o HNJ/ o
N/)\N
H

"H-NMR (CD>COCD;) 5: 8.63 (1H, s),
8.00 (2H, d), 7.92 (2H, d), 7.11-7.06 (1H,
m), 7.05-7.0 (1H, m), 6.96-6.90 (1H, m),
6.81-6.69 (1H, m), 6.57 (1H, dt), 6.36 (1H,
d), 3.82-3.40 (7H, m), 3.04 (2H, d), 2.17
(6H, ), 2.08-2.03 (4H, m), 1.80-1.66 (4H,
m), 1.04 (3H, 1)

3-22

\ /@\ o HNJ/ 0

N

/4\=>/N//\N NN dNHz
o L) N/)\H

"H-NMR (CD;COCDs) &: 8.56 (1H, s),
8.01 (2H, d), 7.93 (2H, d), 7.24-7.19 (1H,
m), 7.15-7.03 (2H, m), 6.60-6.51 (3H, m),
3.87-3.43 (10H, m), 3.06-2.94 (2H, m),
2.17 (6H, s), 1.74 (2H, dt), 1.41 (2H, dd),
1.03 (3H, t)

3-23

"H-NMR (CDsCOCD:3) &: 8.73 (1H, s),
8.01 (2H, d), 7.94 (2H, d), 7.60-7.52 (1H,
m), 7.47-7.40 (1H, m), 7.27-7.22 (1H, m),
6.76 (1H, m), 6.18 (1H, m), 5.83 (1H, m),
4.00-3.84 (1H, m), 3.83-3.69 (1H, m),
3.61-3.53 (1H, m), 3.01 (1H, m), 2.17 (6H,
s), 1.81-1.67 (2H, m), 1.03 (3H, t)

3-24

"H-NMR (CD;OD) &: 8.40 (1H, s), 7.86-
7.83 (4H, brs), 6.75 (1H, dt), 6.13 (1H, d),
3.50 (2H, t), 3.39 (2H, t), 3.32-3.28 (2H, 1),
3.09 (2H, d), 2.66 (2H, t), 2.23 (6H, s),
1.80-1.61 (4H, m), 1.10 (6H, s), 1.03 (3H,
t)
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[0349]
[Table 43]

Compound
No.

Structure

Physicochemical data

3-25

"H-NMR (CD;OD) §: 8.38 (1H, s), 7.86-
7.83 (1H, brs), 6.73 (1H, dt), 6.18 (1H, d),
3.50 (2H, t), 3.40-3.31 (4H, m), 3.05 (2H,
d), 2.31-2.11 (3H, m), 2.20 (6H, s), 1.80-
1.45 (8H, m), 1.04-0.93 (4H, m), 1.03 (3H,
t)

3-26

"H-NMR (CD;OD) &: 8.45 (1H, s), 8.36
(4H, s), 6.74 (1H, dt), 6.08 (1H, d), 3.50
(2H, t), 3.41-3.28 (3H, m), 3.06 (2H, m),
2.32-2.10 (3H, m), 2.22 (6H, s), 1.80-1.63
(8H, m), 1.05-0.90 (4H, m), 1.03 (3H, t)

3-27

"H-NMR (CD>COCDs) 5: 8.48 (1H, s),
7.98 (2H, d), 7.91 (2H, d), 7.33 (1H, dd),
7.04 (1H, 1), 6.88 (1H, dt), 6.78 (1H, d),
6.63 (1H, t), 6.37 (1H, d), 4.09-3.98 (1H,
m), 3.55-3.43 (3H, m), 3.07 (2H, d), 2.05
(6H, s), 1.96-1.50 (8H, m), 1.01 (3H, t)

3-28

"H-NMR (CD>COCD;) 5: 8.51 (1H, s),
7.98 (2H, d), 7.91 (2H, d), 7.33 (1H, dd),
7.04 (1H, 1), 6.88 (1H, dt), 6.78 (1H, d),
6.63 (1H, 1), 6.37 (1H, d), 4.37-4.25 (1H,
m), 3.90-3.77 (1H, m), 3.54-3.45 (2H, m),
3.07 (2H, d), 2.05 (6H, s), 1.96-1.50 (8H,
m), 1.01 3H, 1)

3-29

"H-NMR (CD;OD) &: 8.37 (1H, s), 7.93-
7.90 (1H, m), 7.85-7.83 (4H, brs), 7.50-
7.45 (1H, m), 6.90 (1H, dt), 6.63-6.56 (1H,
m), 3.54-3.37 (4H, m), 3.23-3.12 (4H, m),
2.15 (6H, s), 1.98-1.83 (2H, m), 1.75-1.65
(2H, m), 1.03 (3H, t)

3-30

"H-NMR (DMSO-dy) &: 10.06-9.98 (2H,
m), 9.88 (1H, s), 8.84 (1H, brs), 8.72 (1H,
s), 8.09 (1H, s), 7.92-7.78 (5H, m), 7.34-
7.14 (4H, m), 6.66-6.54 (1H, m), 6.43 (1H,
d, J=15.2Hz), 4.54-4.48 (1H, m), 3.74-3.58
(2H, m), 3.52-3.42 (2H, m), 3.04 (2H, d,
J=5.3Hz), 2.16 (6H, s), 2.00-1.86 (4H, m),
1.70-1.60 (2H, m), 0.98 (3H, t, J=7.6Hz)

3-31

"H-NMR (CD;COCDs) &: 8.68 (1H, s),
8.01 (2H, d), 7.93 (2H, d), 7.47-7.43 (1H,
m), 7.28-7.17 (2H, m), 6.81-6.59 (3H, m),
3.83-3.72 (4H, brs), 3.61-3.52 (2H, m),
3.25-3.16 (4H, brs), 3.05 (2H, d), 2.19 (6H,
s), 1.74 (2H, dt), 1.03 (3H, t)
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[0350]
[Example 10]
[Formula 126]

| o o) HNf o | 9 't HNf 2
o = N/J\N HN S o = N/)\N
o7 N (4-1) "

To a solution of (S,E)-N-(3-(2-(4-bromo-N-methyl-2-
butenamido)propanamido)phenyl)-2-((4-carbamoylphenyl)amino)-4-
(propylamino)pyrimidine-5-carboxamide (3-7, 100 mg) in N,N-dimethylformamide (2 mL),
piperazine (135 mg) was added at room temperature, and the mixture was stirred at the
same temperature for 1 hour and 40 minutes. The solvent was evaporated under reduced
pressure, and the obtained residue was purified by basic silica gel column chromatography
(eluent, 85% ethyl acetate/15% methanol) to obtain (S,E)-2-((4-carbamoylphenyl)amino)-
N-(3-(2-(N-methyl-4-(piperazin-1-yl)-2-butenamido)propanamido)phenyl)-4-
(propylamino)pyrimidine-5-carboxamide (4-1, 57 mg) as white solid.

'H-NMR (CDCl3+CD;0D) &: 8.45 (1H, s), 7.84-7.76 (5H, m), 7.45 (1H, d, J=7.9Hz), 7.32-
7.23 (2H, m), 6.95 (1H, dt, J=15.2, 6.3Hz), 6.47 (1H, d, J=15.2Hz), 5.28 (1H, q, J=7.3Hz),
3.50 (2H, t, J=7.3Hz), 3.18 (2H, d, J=6.3Hz), 3.07 (3H, s), 2.90-2.85 (4H, m), 2.48 (4H,
brs), 1.78-1.66 (2H, m), 1.43 (3H, d, J=7.3Hz), 1.03 (3H, t, J=7.3Hz)

[0351]

[Example 11]

In the same manner as that of Example 10, Compounds (4-2) to (4-15) were
obtained.
[0352]
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[Table 44]

Compound
No.

Structure

Physicochemical data

\)OL/QOHNJ/ o
~ N

N ~ N N SN NH
S ”‘/)\Q)LZ

"H-NMR (CDCl5+CD;0D) &: 8.46 (1H, s),
7.90-7.75 (5H, m), 7.42-7.27 (3H, m), 6.96
(1H, d, J=14.5Hz), 6.46 (1H, d, J=14.5Hz),
5.28 (1H, d, J=7.3Hz), 3.50-3.28 (4H, m),
3.08 (3H, s), 2.44 (3H, s), 1.73-1.63 (2H,
m), 1.44 (3H, d, J=6.6Hz), 1.03 (3H, t,
J=7.3Hz)

/\NWN\)LN N SN
‘ o = " LI Y
NN
H

"H-NMR (CDCl5+CD;0D) §: 8.45 (1H, s),
7.80-7.75 (5H, m), 7.46 (1H, d, J=6.6Hz),
7.31-7.27 (2H, m), 6.96 (1H, dt, J=15.0,
5.9Hz), 6.46 (1H, d, J=15.0Hz), 5.29 (1H,
q, J=6.8Hz), 3.49 (2H, t, J=7.3Hz), 3.21
(2H, d, J=5.9Hz), 3.07 (3H, s), 2.52-2.45
(2H, m), 2.27 (3H, s), 1.71-1.63 (2H, m),
1.43 (3H, d, J=6.8Hz), 1.12-0.90 (6H, m)

4-4

"H-NMR (CDCl3+CD;OD) §: 8.46 (1H, s),
7.84-7.75 (5H, m), 7.45 (1H, d, J=7.3Hz),
7.34-7.24 (2H, m), 7.00 (1H, dt, J=15.2,
6.3Hz), 6.47 (1H, d, J=15.2Hz), 5.29 (1H,
q, J=6.6Hz), 3.51-3.39 (4H, m), 3.08 (3H,
s), 1.77-1.65 (2H, m), 1.43 (3H, d,
J=6.6Hz), 1.15 (9H, s), 1.03 (3H, t,
J=7.3Hz)

"H-NMR (CDCl5+CD;0D) &: 8.45 (1H, s),
7.84-7.75 (5H, m), 7.45 (1H, d, J=7.3Hz),
7.30-7.24 (2H, m), 6.83 (1H, dt, J=15.9,
5.1Hz), 6.40 (1H, d, J=15.9Hz), 5.27 (1H,
q, J=7.3Hz), 4.46-4.38 (1H, m), 3.72-3.66
(2H, m), 3.50 (2H, t, J=7.3Hz), 3.23-3.27
(2H, m), 3.07 (3H, s), 2.99 (2H, t,
J=7.3Hz), 1.78-1.66 (2H, m), 1.43 (3H, d,
J=6.6Hz), 1.03 (3H, t, J=7.3Hz)

4-6

N~ N
AR te s e s Nl
N

MS m/z [M+H]: 659.4
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[0353]
[Table 45]

Compound
No.

Structure

Physicochemical data

4-7

| (o] (o] HNJ/ (o]
);N\/\/\gN\)LHQH \N\/)N\NQ)LNHZ
H

"H-NMR (CD;OD) &: 8.56 (1H, s), 7.93
(1H, s), 7.89-7.82 (4H, m), 7.30-7.23 (3H,
m), 6.87 (1H, dt, J=15.0, 7.0Hz), 6.67 (1H,
d, J=15.0Hz), 5.19 (1H, q, J=7.0Hz), 3.52
(2H, t, J=7.3Hz), 3.35-3.30 (2H, m), 3.14
(3H, s), 3.10-3.01 (2H, m), 1.71 (2H, dt,
J=14.5, 7.3Hz), 1.47 (3H, d, J=7.0Hz),
1.06-1.01(15H, m)

"H-NMR (CDCl5+CD;0D) &: 8.44 (1H, s),
7.82-7.75 (5H, m), 7.46 (1H, dt, J=4.5,
2.2Hz), 7.31-7.27 (2H, m), 6.99 (1H, dt,
J=15.2, 6.3Hz), 6.47 (1H, d, J=15.2Hz),
5.30 (1H, g, J=7.0Hz), 3.47 (2H, t,
J=7.3Hz), 3.28 (2H, d, J=6.3Hz), 3.07 (3H,
s), 2.56 (4H, q, J=7.3Hz), 1.76-1.64 (2H,
m), 1.43 (3H, d, J=7.3Hz), 1.08-0.99 (9H,
m)

4-9

"H-NMR (CDCl5+CD;0D) §: 8.45 (1H, s),
7.91-7.76 (5H, m), 7.43 (1H, s), 7.34-7.28
(2H, m), 6.94 (1H, d, J=14.5Hz), 6.49 (1H,
d, J=14.5Hz), 5.29 (1H, d, J=6.6Hz), 3.65-
3.27 (6H, m), 3.07 (3H, s), 2.70-2.43 (2H,
m), 2.32 (3H, s), 1.72-1.67 (2H, m), 1.44
(3H, d, J=7.3Hz), 1.02 (3H, t, J=7.3Hz)

S QL i
F. N
NS \AN N SN NH,
H o = HoL L
N

"H-NMR (CD;OD) &: 8.55 (1H, s), 7.99
(1H, s), 7.89-7.82 (4H, m), 7.30-7.28 (3H,
m), 6.86 (1H, dt, J=15.6, 5.9Hz), 6.63 (1H,
d, J=15.6Hz), 5.19 (1H, q, J=7.0Hz), 4.60
(1H, dd, J=9.9, 4.6Hz), 4.44 (1H, dd,
J=9.9, 4.6Hz), 3.54-3.46 (4H, m), 3.16
(3H, s), 2.95 (1H, t, J=4.6Hz), 2.86 (1H, t,
J=4.6Hz), 1.78-1.65 (2H, m), 1.47 (3H, d,
J=7.3Hz), 1.03 (3H, t, J=7.3Hz)

4-11

A

N

y {

WA SNy
N

"H-NMR (CDCl5+CD;0D) &: 8.44 (1H, s),
7.82-7.76 (5H, m), 7.44 (1H, d, J=7.3Hz),
7.31-7.22 (2H, m), 7.02 (1H, dt, J=15.2,
5.1Hz), 6.44 (1H, d, J=15.2Hz), 5.29 (1H,
q, J=7.3Hz), 3.53-3.43 (4H, m), 3.08 (3H,
s), 1.76-1.64 (2H, m), 1.43 (3H, d,
J=7.3Hz), 1.02 (3H, t, J=7.3Hz)
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[0354]
[Table 46]

Compound

Structure
No.

Physicochemical data

H

4-12 A AR R
"‘\/\,‘\,/\/\g"‘i N N

\
N/)\N
H

J

SN

(o]
/@ANHZ

MS m/z [M+H]: 645.5

0L
F. N

)

SN

L
N)\N
H

o]

"H-NMR (CDCl5+CD;0D) &: 8.47 (1H, s),
7.82-7.79 (5H, m), 7.38-7.33 (3H, m), 6.92
(1H, d, J=15.2Hz), 6.54 (1H, d, J=15.2Hz),
5.28 (1H, d, J=7.3Hz), 3.56-3.48 (4H, m),
3.22 (2H, q, J=9.0Hz), 3.10 (3H, s), 1.78-
1.66 (2H, m), 1.45 (3H, d, J=7.3Hz), 1.03
(3H, t, J=7.6Hz)

"H-NMR (CDCl5) &: 8.43 (1H, s), 7.80-
7.73 (5H, m), 7.43 (1H, t, J=2.3Hz), 7.27
(2H, d, J=5.3Hz), 6.91 (1H, dd, J=15.2,
7.9Hz), 6.36 (1H, d, J=15.2Hz), 5.30 (1H,
q, J=7.3Hz), 3.49-3.43 (2H, m), 3.17-3.02
(4H, m), 2.26 (6H, s), 1.74-1.62 (2H, m),
1.43 (3H, d, J=7.3Hz), 1.21 (3H, d,
J=7.3Hz), 1.00 (3H, t, J=7.3Hz)

4-15

"H-NMR (CDCl5) &: 8.42 (1H, s), 7.80-
7.73 (5H, m), 7.43 (1H, d, J=3.3Hz), 7.28
(2H, t, J=5.9Hz), 6.83 (1H, dd, J=15.2,
9.2Hz), 6.34 (1H, d, J=15.2Hz), 5.30 (1H,
q, J=6.8Hz), 3.48-3.40 (2H, m), 3.09 (3H,
s), 2.88-2.78 (1H, m), 2.27 (6H, d,
J=2.6Hz), 1.72-1.64 (3H, m), 1.55-1.43
(4H, m), 1.00 (3H, t, J=7.6Hz), 0.88 (3H,
dt, J=7.4,3.1Hz)

[0355]
[Example 12]
(1

[Formula 127]

i

O HN
—_—
N/)\N
H

(C5)

O HN

(D)

i

0]
N/)\H

To 2-((4-cyanophenyl)amino)-4-(propylamino)pyrimidine-5-carboxylic acid (C5,
328 mg), N-Boc-1,3-propanediamine (289 uL), 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (846 mg), and 1-hydroxybenzotriazole

monohydrate (676 mg), N,N-dimethylformamide (10 mL) and triethylamine (306 uL) were
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added at room temperature, and the mixture was stirred at the same temperature for 2 hours.
To the reaction mixture, saturated aqueous sodium hydrogencarbonate and ethyl acetate
were added. The organic layer was separated, washed successively with water and
saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure. The obtained residue was purified by
basic silica gel column chromatography (eluent, 50 to 30% hexane in ethyl acetate) to
obtain tert-butyl (3-(2-((4-cyanophenyl)amino)-4-(propylamino)pyrimidine-5-
carboxamido)propyl)carbamate (D1, 224 mg) as white solid.

[0356]

(2)

[Formula 128]

ﬂ\ o) 0 HN >I\ o 0 HN o
OJLH/\/\H | \/)N\ O/CN — OJLN/\/\N | \/)N\ /@)LNHZ
NN NN
(D1) (D2)

To a solution of tert-butyl (3-(2-((4-cyanophenyl)amino)-4-
(propylamino)pyrimidine-5-carboxamido)propyl)carbamate (D1, 220 mg) in ethanol (4
mL) and dimethyl sulfoxide (4 mL), 1.0 mol/L aqueous sodium hydroxide (2.4 mL) and
35% aqueous hydrogen peroxide (750 uL) were added at room temperature, and the
mixture was stirred at the same temperature for 30 minutes. To the reaction mixture,
water was added. The solid matter was taken by filtration, washed with water, and then
dried under reduced pressure to obtain tert-butyl (3-(2-((4-carbamoylphenyl)amino)-4-
(propylamino)pyrimidine-5-carboxamido)propyl)carbamate (D2, 195 mg) as white solid.
MS m/z (M+H): 472.3
[0357]

3)
[Formula 129]

J J

>|\ o} 0 HN o 0 HN o
OJ\N/\/\N SN NH, HNT"N SN NH,
H HoL L Ho L L
NTN NTN
H H
(D2) (D3)

To a suspension of tert-butyl (3-(2-((4-carbamoylphenyl)amino)-4-
(propylamino)pyrimidine-5-carboxamido)propyl)carbamate (D2, 190 mg) in chloroform (8
mL) and methanol (2 mL), trifluoroacetic acid (1 mL) was added at room temperature, and

the mixture was stirred at the same temperature for 30 minutes. The solvent was
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evaporated under reduced pressure to obtain N-(3-aminopropyl)-2-((4-
carbamoylphenyl)amino)-4-(propylamino)pyrimidine-5-carboxamide (D3) trifluoroacetate
(280 mg).

MS m/z (M+H): 372.3

[0358]

“)

[Formula 130]

o | o
e
HZN/\/\H | \)N\ /©)LNH2 >r0\"/N\=)J\H/\/\H | \)N\ /@)\NHz
Nig ° = Nig N

(D3) (D4)

To N-(3-aminopropyl)-2-((4-carbamoylphenyl)amino)-4-
(propylamino)pyrimidine-5-carboxamide (D3) trifluoroacetate (100 mg), N-Boc-N-methyl-
L-alanine (47 mg), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (128
mg) and 1-hydroxybenzotriazole monohydrate (102 mg), N,N-dimethylformamide (2 mL)
and triethylamine (116 pL) were added at room temperature, and the mixture was stirred at
the same temperature for 1 hour. To the reaction mixture, water and ethyl acetate were
added. The organic layer was separated, washed successively with water and saturated
aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent
was evaporated under reduced pressure to obtain (S)-tert-butyl (1-((3-(2-((4-
carbamoylphenyl)amino)-4-(propylamino)pyrimidine-5-carboxamido)propyl)amino)-1-
oxopropan-2-yl)(methyl)carbamate (D4, 103 mg) as white solid.

MS m/z (M+H): 557.3

[0359]
(%)
[Formula 131]
| O o HNJ/ o e o HNJ/ 0
>(O\[]/N\é)j\”/\/\” | \)N\ /@)\NHZ HN\;L”/\/\”)%)N\ /@J\NHZ
(D4)
| o o HN/l/ o

(5-1)
By using (S)-tert-butyl (1-((3-(2-((4-carbamoylphenyl)amino)-4-
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(propylamino)pyrimidine-5-carboxamido)propyl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (D4), (S,E)-2-((4-carbamoylphenyl)amino)-N-(3-(2-(4-
(dimethylamino)-N-methyl-2-butenamido)propaneamido)propyl)-4-
(propylamino)pyrimidine-5-carboxamide (5-1) was obtained as white solid in the same
manner as that of Example 1, (6) and Example 1, (8).
'H-NMR (DMSO-dg) 8: 9.76 (1H, s), 9.05 (1H, brs), 8.50 (1H, s), 8.28 (1H, brs), 7.88-7.78
(6H, m), 7.15 (1H, s), 6.66-6.50 (2H, m), 4.99 (1H, d, J=6.6Hz), 3.46-3.39 (2H, m), 3.25-
2.75 (10H, m), 2.14 (6H, s), 1.66-1.61 (4H, m), 1.30-1.22 (2H, m), 0.96 (3H, t, J=7.6Hz)
[0360]
[Example 13]
(1)

By using Intermediates (D3), Intermediates (D5) and (D6) were obtained in the

same manner as that of Example 12, (4).

[0361]
[Table 47]
Compound . .
Structure Physicochemical data
No.
| © o HNJ/ o
D5 Boe N Ay~ Sy /Q)LNHZ MS m/z (M+H): 543.4
H Hool
N N
H
e o HNf o
D6 Boc N Sy AN Ay /©)LNH2 i
ZH Hool
N“ON
H
[0362]
(2)

By using Intermediates (D4) to (D6), Compounds (5-2) to (5-5) were obtained in
the same manner as that of Example 1, (6) to (8).
[0363]
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[Table 48]

Conlg)(:)und Structure Physicochemical data
s
5-2 A{U’Lﬁmuo ‘HN\ . @jm MS m/z (M+H): 497.4
) N
H
"H-NMR (CDCl3+CD;OD) §: 8.34 (1H, s),
7.80 (4H, s), 6.63 (1H, dd, J=16.5,
o o HNf o 10.6Hz), 6.35 (1H, d, J=16.5Hz), 5.80 (1H,
5-3 PN SN @ANHZ d, J=10.6Hz), 5.15 (1H, q, J=6.8Hz), 3.38-
o = H iU A 3.29 (6H, m), 3.06 (3H, s), 1.75-1.68 (4H,
H m), 1.40 (3H, d, J=6.8Hz), 1.03 (3H, t,
J=7.3Hz)
"H-NMR (CDCl3+CD;0D) §: 8.37 (1H, s),
7.83 (4H, d, J=2.6Hz), 6.80 (1H, dt,
I J=15.6, 6.4Hz), 6.09 (1H, d, J=15.6Hz),
b0 o HN 0 4.47 (1H, q, J=7.3Hz), 3.49 (2H, t,
>-4 \N‘V\g”fﬁ“u*@ dNHz J=7.3Hz), 3.36-3.28 (4H, m), 3.19-3.10
NN (2H, m), 2.25 (6H, s), 1.80-1.63 (4H, m),
1.41 (3H, d, J=7.3Hz), 1.04 (3H, t,
J=7.6Hz)
"H-NMR (CDCl3+CD;0D) 8: 8.35 (1H, s),
I 7.86-7.80 (4H, m), 6.90-6.81 (1H, m), 6.55
5.5 § L8 o HN 0 (1H, d, J=15.2Hz), 4.09 (2H, s), 3.50 (2H,
i i ' ] /@*NHZ t, J=6.3Hz), 3.36-3.31 (4H, m), 3.22 (3H,
NN s), 3.18-3.08 (2H, m), 2.28 (6H, s), 1.76-
1.61 (4H, m), 1.05 (3H, t, J=7.3Hz)
[0364]
[Example 14]
(1

[Formula 132]

| (¢] (e}
>ro\g,N\é)LH /( l”

(C8)

HNJ/
o O
— >
N/)\N
H

o) /@\ o) HNJ/
/N\.)J\N N SN
EOH Ho A

o
N

N
(E1) H

To a suspension of (S)-tert-butyl (1-((3-(2-((4-cyanophenyl)amino)-4-

(propylamino)pyrimidine-5-carboxamido)phenyl)amino)-1-oxopropan-2-

yl)(methyl)carbamate (C8, 325 mg) in 1,4-dioxane (6 mL), a 4.0 mol/L solution of

hydrochloric acid in 1,4-dioxane (6 mL) was added at room temperature, and the mixture

was stirred at the same temperature for 4 hours.

The solvent was evaporated under

reduced pressure, ethyl acetate was added to the obtained residue, and the solid matter was

taken by filtration to obtain (S)-2-((4-cyanophenyl)amino)-N-(3-(2-
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(methylamino)propanamido)phenyl)-4-(propylamino)pyrimidine-5-carboxamide (E1)
dihydrochloride (302 mg).

MS m/z (M+H): 473.2

[0365]

2)

[Formula 133]

oo O\ o HNJ/ | O /@\ o HNJ/
A O —— YT O
(ET) H (6-1) H

To a solution of (S)-2-((4-cyanophenyl)amino)-N-(3-(2-
(methylamino)propanamido)phenyl)-4-(propylamino)pyrimidine-5-carboxamide (E1)
dihydrochloride (58 mg), 4-dimethylaminocrotonic acid hydrochloride (33 mg) and 1-ethyl-
3-(3-dimethylaminopropyl)carbodiimide hydrochloride (38 mg) in N,N-dimethylformamide
(1 mL), N,N-diisopropylethylamine (174 pL) was added at room temperature, and the
mixture was stirred at the same temperature for 15 hours. To the reaction mixture,
saturated aqueous sodium hydrogencarbonate was added. The solid matter was taken by
filtration, washed with water, and then dried under reduced pressure. The obtained solid
matter was purified by basic silica gel column chromatography (eluent, 98 to 88% ethyl
acetate in methanol) to obtain (S,E)-2-((4-cyanophenyl)amino)-N-(3-(2-(4-
(dimethylamino)-N-methyl-2-butenamido)propanamido)phenyl)-4-
(propylamino)pyrimidine-5-carboxamide (6-1, 41 mg) as white solid.

'H-NMR (CDCl3) &: 8.84 (1H, s), 8.79 (1H, brs), 8.38 (1H, s), 7.85 (2H, s), 7.79 (2H, d,
J=8.6Hz), 7.59 (2H, d, J=8.6Hz), 7.50 (1H, s), 7.36 (1H, d, J=7.9Hz), 7.30-7.24 (1H, m),
7.15 (1H, d, J=7.9Hz), 6.99 (1H, dt, J=15.2, 5.9Hz), 6.44 (1H, d, J=15.2Hz), 5.30 (1H, q,
J=6.9Hz), 3.52-3.42 (2H, m), 3.11 (2H, d, J=4.6Hz), 3.03 (3H, s), 2.27 (6H, s), 1.76-1.66
(2H, m), 1.43 (3H, d, J=7.3Hz), 1.02 (3H, t, J=6.9Hz)

[0366]

[Example 15]

ey

[Formula 134]

HO SN N Boc’N\)LN N | SN
H H A

)K(K /©/CN
NN N“ N
H

(C5) (D8)
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By using tert-butyl (2-((3-aminophenyl)amino)-2-oxoethyl)carbamate (B1) and 2-
((4-cyanophenyl)amino)-4-(propylamino)pyrimidine-5-carboxylic acid (C5), tert-butyl (2-
((3-(2-((4-cyanophenyl)amino)-4-(propylamino)pyrimidine-5-carboxamido)phenyl)amino)-
2-oxoethyl)carbamate (D8) was obtained in the same manner as that of Example 12, (1).
[0367]

(2)
[Formula 135]

B WO MQ

(DY) (6-2)

f
yen

By using tert-butyl (2-((3-(2-((4-cyanophenyl)amino)-4-(propylamino)pyrimidine-
5-carboxamido)phenyl)amino)-2-oxoethyl)carbamate (DS), N-(3-(2-
(acrylylamido)acetamido)phenyl)-2-((4-cyanophenyl)amino)-4-(propylamino)pyrimidine-
5-carboxamide (6-2) was obtained as white solid in the same manner as that of Example 1,
(6) and Example 1, (7).

MS m/z[M+H]: 499.3
[0368]

[Example 16]

(1)

By using Intermediates (C3), Intermediate (E2) was obtained in the same manner
as that of Example 7, (4).

By using Intermediates (A1), Intermediate (E3) was obtained in the same manner
as that of Example 7, (1).

[0369]
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[Table 49]

Compound . .
N Structure Physicochemical data
0.
O HNJ/
E2 -
BASSet
NN CN
H
0} HN/I/
E3 0 N MS m/z (M+H): 319.2
SUGt
NN F
H
[0370]

(@)

By using Intermediates (E2) and (E3), Intermediates (E27) and (E28) were

obtained in the same manner as that of Example 7, (5).

[0371]
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[Table 50]

Compound . .
N Structure Physicochemical data
0.
O HNJ/
E27 HO SN MS m/z (M+H): 298.1
SUGt
NN CN
H
0} HNJ/
E28 HO SN MS m/z (M+H): 290.1
SUGL
N/)\N F
H
[0372]

3

By using Intermediates (E27) and (E28), Intermediates (E29) and (E30) were

obtained in the same manner as that of Example 7, (9).

[0373]
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[Table 51]

Compound . .
Structure Physicochemical data
No.
e /@\ o) HN/(
E29 BOC,N\_)LN N SN /@\ MS m/z (M+H): 573.3
E Ho L
NN CN

e Q 0 HN/r
E30 BOC,N\_)LN NJ\(gN Q MS m/z (M+H): 566.3
= H H I/)\
N N F

H

[0374]
4)
[Formula 136]

N
2 H H IN/)\N CN—> | 0 & H H IN/)\N/Q\CN
(E29) H (6-3) H
By using (S)-tert-butyl (1-((3-(2-((3-cyanophenyl)amino)-4-
(propylamino)pyrimidine-5-carboxamido)phenyl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (E29), (S,E)-2-((3-cyanophenyl)amino)-N-(3-(2-(4-(dimethylamino)-
N-methyl-2-butenamido)propanamido)phenyl)-4-(propylamino)pyrimidine-5-carboxamide
(6-3) was obtained as white solid in the same manner as that of Example 14, (1) and
Example 14, (2).
'H-NMR (DMSO-ds) : 10.03 (1H, s), 10.00 (1H, s), 9.95 (1H, s), 8.86 (1H, brs), 8.73 (1H,
s), 8.47 (1H, s), 8.08 (1H, s), 7.95 (1H, d, J=7.9Hz), 7.50 (1H, t, J=7.9Hz), 7.40 (1H, d,
J=7.3Hz), 7.36-7.20 (3H, m), 6.68-6.54 (2H, m), 5.14-5.06 (1H, m), 3.46 (2H, q, J=6.6Hz),
3.05 (5H, brs), 2.15 (6H, s), 1.70-1.58 (2H, m), 1.36 (3H, d, J=7.3Hz), 0.97 (3H, t,
J=7.3Hz)
[0375]
[Example 17]
[Formula 137]
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) /@\ 0 HNf | O /@\ o HNJ/
Boc’N\;)LN NN — > \N/\/\H/N\_)LN N SN
SN TR PO ER TR T
NN F NN

F
(E30) (6-4) :

By using (S)-tert-butyl (1-((3-(2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidine-5-carboxamido)phenyl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (E30), (S,E)-N-(3-(2-(4-(dimethylamino)-N-methyl-2-
butenamido)propanamido)phenyl)-2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidine-
5-carboxamide (6-4) was obtained as white solid in the same manner as that of Example 14,
(1) and Example 14, (2).

'H-NMR (CDCl3) &: 8.86 (1H, s), 8.76 (1H, brs), 8.37 (1H, s), 7.97 (1H, s), 7.84-7.78 (2H,
m), 7.47 (1H, s), 7.36 (1H, d, J=7.9Hz), 7.28-7.10 (4H, m), 6.98 (1H, dt, J=15.2, 5.9Hz),
6.75-6.68 (1H, m), 6.43 (1H, d, J=15.2Hz), 5.30 (1H, q, J=7.0Hz), 3.52-3.44 (2H, m), 3.10
(2H, d, J=4.6Hz), 3.03 (3H, s), 2.26 (6H, s), 1.74-1.64 (2H, m), 1.42 (3H, d, J=6.6Hz), 1.01
(3H, t, J=7.6Hz)

[0376]

[Example 18]

ey

[Formula 138]

J J

O HN O HN
/\o SN /\0 SN SN
® X 0
N)\NH N™ N &
(C3) (E4)

By using 6-bromoisoquinoline, ethyl 2-((isoquinolin-6-yl)amino)-4-
(propylamino)pyrimidine-5-carboxylate (E4) was obtained in the same manner as that of
Example 7, (4).

MS m/z (M+H): 352.2
[0377]

(@)

[Formula 139]

J J

O HN O HN
TR OO —— OO
NN Z NN Z
H H
(E4) (E31)

By using ethyl 2-((isoquinolin-6-yl)amino)-4-(propylamino)pyrimidine-5-
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carboxylate (E4), 2-((isoquinolin-6-yl)amino)-4-(propylamino)pyrimidine-5-carboxylic
acid (E31) was obtained in the same manner as that of Example 7, (5).

MS m/z (M+H): 324.2

[0378]

3)

[Formula 140]

J J

O HN O HN

N/J\N 7 N/J\N &
H H
(E31) (E32)

By using 2-((isoquinolin-6-yl)amino)-4-(propylamino)pyrimidine-5-carboxylic
acid (E31), tert-butyl (3-(2-((isoquinolin-6-yl)amino)-4-(propylamino)pyrimidine-5-
carboxamido)propyl)carbamate (E32) was obtained in the same manner as that of Example
12, ().

MS m/z (M+H): 480.3
[0379]

“)

[Formula 141]

J J

O HN O HN

N/)\ FZ N/)\H F

(E32) (E33)

Iz

By using tert-butyl (3-(2-((isoquinolin-6-yl)amino)-4-(propylamino)pyrimidine-5-
carboxamido)propyl)carbamate (E32), N-(3-aminopropyl)-2-((isoquinolin-6-yl)amino)-4-
(propylamino)pyrimidine-5-carboxamide (E33) was obtained in the same manner as that of
Example 12, (3).

[0380]
®)

In the same manner as that of Example 12, (4), Intermediates (E34) to (E38) were
obtained.
[0381]
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[Table 52]
Compound . .
Structure Physicochemical data
No.
y O o) HNJ/
E34 BOC/N\)L”/\/\”J\(KN m MS m/z (M+H): 537.3
N/)\N Z
H
e O HN
E35 Boc’N\)LN/\/\N SN N -
H H | . P

E36 Boc N
H
N
H

[ (@] O HN
E37 BOC,N\_/”\N/\/\N . -
= H H |/)\ P
N N
H
e /@\ o HN/r
E38 Boe N Ay NJ‘\(&N m MS m/z (M+H): 599.3
2 H H I/)\
NN

[0382]
(6)
In the same manner as that of Example 1 or Example 14, Compounds (6-5) to (6-9)

were obtained.

[0383]
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[Table 53]

Compound
No.

Structure

Physicochemical data

6-5

"H-NMR (DMSO-de) &: 10.02 (1H, s),
9.11 (2H, brs), 8.62 (1H, s), 8.56 (1H, s),
8.40-8.30 (3H, m), 8.02-7.92 (2H, m),
7.86 (1H, dd, J=8.9, 1.7Hz), 7.58 (1H, d,
J=5.9Hz), 6.32 (1H, dd, J=17.2, 9.9Hz),
6.10 (1H, dd, J=17.2, 2.6Hz), 5.61 (1H,
dd, J=10.2, 2.3Hz), 3.76 (2H, d,
J=5.9Hz), 3.56-3.46 (2H, m), 3.28-3.20
(2H, m), 3.18-3.08 (2H, m), 1.74-1.60
(4H, m), 0.99 (3H, t, J=7.6Hz)

6-6

"H-NMR (CDCl5) &: 9.10 (1H, s), 9.01
(1H, brs), 8.48-8.42 (3H, m), 7.87 (1H,
d, J=9.2Hz), 7.70 (1H, brs), 7.62 (1H,
dd, J=9.2, 2.0Hz), 7.53 (1H, d, J=5.3Hz),
7.45 (1H, brs), 6.97 (1H, brs), 6.64 (1H,
dd, J=16.8, 10.2Hz), 6.40 (1H, dd,
J=16.5, 2.0Hz), 5.80 (1H, dd, J=10.2,
1.7Hz), 4.08 (2H, s), 3.58-3.50 (2H, m),
3.44-3.34 (4H, m), 3.22 (3H, s), 1.82-
1.70 (4H, m), 1.06 (3H, t, J=7.3Hz)

6-7

"H-NMR (CDCly) : 9.07 (1H, s), 9.03
(1H, t, J=5.6Hz), 8.51 (1H, s), 8.46 (1H,
s), 8.40 (1H, d, J=5.3Hz), 8.14 (1H, brs),
7.84 (1H, d, J=8.6Hz), 7.71 (1H, brs),
7.62 (1H, dd, J=8.6, 2.0Hz), 7.50 (1H, d,
J=5.3Hz), 7.22 (1H, t, J=6.3Hz), 6.87
(1H, s), 6.28 (1H, dd, J=17.2, 2.0Hz),
6.17 (1H, dd, J=16.8, 9.6Hz), 5.63 (1H,
dd, J=9.9, 2.0Hz), 3.53 (2H, q, J=6.6Hz),
3.46-3.36 (4H, m), 1.80-1.70 (4H, m),
1.61 (6H, s), 1.05 (3H, t, J=7.6Hz)

6-8

MS m/z (M+H): 576.3

6-9

"H-NMR (DMSO-de) &: 10.13 (1H, s),
10.06 (1H, s), 9.95 (1H, s), 9.12 (1H, 3),
8.88 (1H, brs), 8.77 (1H, s), 8.65 (1H, s),
8.39 (1H, d, J=5.9Hz), 8.10 (1H, s), 8.02
(1H, d, J=9.2Hz), 7.89 (1H, d, J=9.2Hz),
7.60 (1H, d, J=5.9Hz), 7.38-7.22 (3H,
m), 6.70-6.54 (2H, m), 5.16-5.06 (1H,
m), 3.56 (2H, q, J=6.6Hz), 3.05 (3H, s),
2.14 (6H, s), 1.78-1.64 (2H, m), 1.37
(3H, d, J=7.3Hz), 1.00 (3H, t, J=7.6Hz)

[0384]
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[Example 19]
(D
[Formula 142]

7oy e
\ O HN
|HN\N Br N s | SN /@CN
N/)\NHZ N/)\H _N
(C3) (ES)
By using 6-bromophthalazine, ethyl 2-((phthalazin-6-yl)amino)-4-

/\0

(propylamino)pyrimidine-5-carboxylate (ES) was obtained in the same manner as that of
Example 7, (4).

MS m/z (M+H): 353.2

[0385]

(@)

[Formula 143]

J J

0 HN 0 HN
~ o — N o
NZ N 2N NZN 2N
H H
(E5) (E39)

By using ethyl 2-((phthalazin-6-yl)amino)-4-(propylamino)pyrimidine-5-
carboxylate (ES), 2-((phthalazin-6-yl)amino)-4-(propylamino)pyrimidine-5-carboxylic acid
(E39) was obtained in the same manner as that of Example 7, (5).

MS m/z (M+H): 325.2
[0386]

3)

[Formula 144]

J J

O HN O HN
B B Boc. AN A SN
T G ——= T, O
N“N Z NN Z
H H
(E39) (E40)

By using 2-((phthalazin-6-yl)amino)-4-(propylamino)pyrimidine-5-carboxylic acid
(E39), tert-butyl (3-(2-((phthalazin-6-yl)amino)-4-(propylamino)pyrimidine-5-
carboxamido)propyl)carbamate (E40) was obtained in the same manner as that of Example
12, (1).
MS m/z (M+H): 481.3
[0387]
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4)
[Formula 145]

Boc\N/\/\ HZN/\/\N SN
—_— > )
H )\ N

(E40) (E41)

By using tert-butyl (3-(2-((phthalazin-6-yl)amino)-4-(propylamino)pyrimidine-5-
carboxamido)propyl)carbamate (E40), N-(3-aminopropyl)-(2-((phthalazin-6-yl)amino)-4-
(propylamino)pyrimidine-5-carboxamide (E41) was obtained in the same manner as that of
Example 12, (3).

MS m/z (M+H): 381.3
[0388]

®)

[Formula 146]

J i

O HN |0 O HN
HZN/\/\N SN N BOC’N\)LN/\/\N SN N
H | . N —_— H H | Pg N
NN Z N °N
H H
(E41) (E42)

By using N-(3-aminopropyl)-(2-((phthalazin-6-yl)amino)-4-
(propylamino)pyrimidine-5-carboxamide (E41), tert-butyl methyl(2-oxo0-2-((3-(2-
((phthalazin-6-yl)amino)-4-(propylamino)pyrimidine-5-
carboxamido)propyl)amino)ethyl)carbamate (E42) was obtained in the same manner as that
of Example 12, (4).

MS m/z (M+H): 552.3
[0389]

(6)

[Formula 147]

f f

|9 O HN O HN

Boch\)LN/\/\N )\ /@Cz /ﬁgN\)L NN )\ /©CN

(E42) (6-10A)
By using tert-butyl methyl(2-oxo0-2-((3-(2-((phthalazin-6-yl)amino)-4-
(propylamino)pyrimidine-5-carboxamido)propyl)amino)ethyl)carbamate (E42), N-(3-(2-
(N-methylacrylylamido)actamido)propyl)-2-((phthalazin-6-yl)amino)-4-

(propylamino)pyrimidine-5-carboxamide (6-10A) was obtained in the same manner as that
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of Example 1.

MS m/z [M+H]: 506.3
[0390]

[Example 20]

(1)

[Formula 148]

N,
o) HN/I/ /@(/N (0] HNJ/
Br P S N,
o SN (6] I N N
L T, 0
N” “NH, N
(€3) (E6)

By using 6-bromocinnoline, ethyl 2-((cinnolin-6-yl)amino)-4-
(propylamino)pyrimidine-5-carboxylate (E6) was obtained in the same manner as that of
Example 7, (4).

MS m/z (M+H): 353.2
[0391]

2)

[Formula 149]

J J

O HN " O HN N
(E6) " (E43|;
By using ethyl 2-((cinnolin-6-yl)amino)-4-(propylamino)pyrimidine-5-carboxylate

(E6), 2-((cinnolin-6-yl)amino)-4-(propylamino)pyrimidine-5-carboxylic acid (E43) was
obtained in the same manner as that of Example 7, (5).
[0392]
3)
[Formula 150]

J J

0 HN 0 HN
N N, Boc. N N,
(E43) (E44)
By using 2-((cinnolin-6-yl)amino)-4-(propylamino)pyrimidine-5-carboxylic acid
(E43), tert-butyl (3-(2-((cinnolin-6-yl)amino)-4-(propylamino)pyrimidine-5-
carboxamido)propyl)carbamate (E44) was obtained in the same manner as that of Example
12, (1).
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[0393]
“4)
[Formula 151]

Boc\N/\/\ /@(/‘ H2N/\/\N N’N
. g J\

(E44) (E45)

By using tert-butyl (3-(2-((cinnolin-6-yl)amino)-4-(propylamino)pyrimidine-5-
carboxamido)propyl)carbamate (E44), N-(3-aminopropyl)-2-((cinnolin-6-yl)amino)-4-
(propylamino)pyrimidine-5-carboxamide (E45) was obtained in the same manner as that of
Example 12, (3).

[0394]
®)
[Formula 152]

O HN | (0] O HN
N 0 T O
NN 7 g N &
(E45) (E46)

By using N-(3-aminopropyl)-2-((cinnolin-6-yl)amino)-4-
(propylamino)pyrimidine-5-carboxamide (E45), (S)-tert-butyl (1-((3-(2-((cinnolin-6-
yl)amino)-4-(propylamino)pyrimidine-5-carboxamido)propyl)amino)- 1 -oxopropan-2-
yl)(methyl)carbamate (E46) was obtained in the same manner as that of Example 12, (4).
[0395]

(6)
[Formula 153]

J
O HN . oc,llﬂ\)?\@\ o} HN\ "
(E43) (E47)
By using 2-((cinnolin-6-yl)amino)-4-(propylamino)pyrimidine-5-carboxylic acid
(E43), (S)-tert-butyl (1-((3-(2-((cinnolin-6-yl)amino)-4-(propylamino)pyrimidine-5-
carboxamido)phenyl)amino)-1-oxopropan-2-yl)(methyl)carbamate (E47) was obtained in
the same manner as that of Example 7, (9).

[0396]
(7
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By using Intermediates (E46) and (E47), Compounds (6-10B) and (6-11) were

obtained in the same manner as that of Example 1 or Example 14.

[0397]
[Table 54]
Compound Structure Physicochemical data
No.
'H-NMR (DMSO-dy) 8: 10.24 (1H, s),
9.16 (1H, s), 8.68 (1H, d), 8.58 (1H, s),
6 10B \ LR OHN\f . 8.40-8.30 (2H, m), 8.08 (1H, dd), 7.93
N G- NmﬁkﬁiN I} | (1H, d), 3.57-3.38 (4H, m), 3.35-2.98
" (5H, m), 2.93 (3H, s), 2.15 (6H, s), 1.75-
1.60 (4H, m), 1.23 (3H, d),0.99 (3H, t)
"H-NMR (DMSO-de) &: 10.35 (1H, s),
10.10 (1H, s), 9.96 (1H, s), 9.18 (1H, d),
8.89 (1H, t), 8.79 (1H, s), 8.71 (1H, d),
- \NWWOLN 3 HN\Nf . 8.34 (1H, d), 8.14-8.09 (2H, m), 7.95
CTWTW W Q) | (H, 6),7.37-7.22 (3H, m), 6.66-6.54
N
(2H, m), 3.57 (2H, q), 3.07-3.02 (5H,
brs), 2.16 (6H, s), 2.16-2.11 (1H, m),
1.71 (2H, dt), 1.36 (3H, d), 1.00 (3H, t)
[0398]
[Example 21]
(D

[Formula 154]

o HNJ/
/\O)K(&N
N/)\NHZ

(C3)

J

O HN

(E7)

-0 |\N o) O
N/)\”J\O

To a solution of ethyl 2-amino-4-(propylamino)pyrimidine-5-carboxylate (C3,

5.00 g) and pyridine (2.2 mL) in N,N-dimethylformamide (45 mL), phenyl chloroformate

(3.1 mL) was added dropwise under ice cooling, and the mixture was stirred at the same

temperature for 40 minutes.

To the reaction mixture, pyridine (1.0 mL) and phenyl

chloroformate (1.5 mL) were added under ice cooling, and the mixture was stirred at the

same temperature for 40 minutes.

The reaction mixture was poured into water.

The

solid matter was taken by filtration, and dried under reduced pressure to obtain ethyl 2-
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((phenoxycarbonyl)amino)-4-(propylamino)pyrimidine-5-carboxylate (E7, 2.89 g) as white
solid.

MS m/z[M+H]: 345.2

[0399]
(2
[Formula 155]
0 HN/l/ 0 HNJ/
/\o)‘\ﬁ*N o} o o N o @N
| N/)\NJLOQ | N/)\NJLNQ
H H H

(E7) (E8)

To ethyl 2-((phenoxycarbonyl)amino)-4-(propylamino)pyrimidine-5-carboxylate
(E7, 2.89 g) and 4-aminopyridine (3.16 g), N,N-dimethylformamide (30 mL) was added at
room temperature, and the mixture was stirred at 70°C for 30 minutes. The reaction
mixture was cooled to room temperature, and then the reaction mixture was poured into
water (300 mL). The solid matter was taken by filtration, and purified by silica gel
column chromatography (eluent, ethyl acetate) to obtain ethyl 4-(propylamino)-2-(3-
(pyridin-4-yl)ureido)pyrimidine-5-carboxylate (E8, 830 mg) as white solid.
MS m/z [M+H]: 345.2
[0400]
3)
[Formula 156]

J J

O HN O HN
S80S ¢ L, NS
NS U
(E8) (E48)

By using ethyl 4-(propylamino)-2-(3-(pyridin-4-yl)ureido)pyrimidine-5-
carboxylate (ES8), 4-(propylamino)-2-(3-(pyridin-4-yl)ureido)pyrimidine-5-carboxylic acid
(E48) was obtained in the same manner as that of Example 7, (5).

MS m/z (M+H): 317.2
[0401]

“)

[Formula 157]
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O H O HN
oC AN B B
O —— " O
N 'N° 'N
H H
(E48) (E49)

By using 4-(propylamino)-2-(3-(pyridin-4-yl)ureido)pyrimidine-5-carboxylic acid
(E48), tert-butyl (3-(4-(propylamino)-2-(3-(pyridin-4-yl)ureido)pyrimidine-5-
carboxamido)propyl)carbamate (E49) was obtained in the same manner as that of Example
12, (1).
MS m/z (M+H): 473.3
[0402]
®)
[Formula 158]

f f

O HN

BOC\N/\/\ HZN/\/\N | N
H - J\ JL
H

(E49) (E50)

By using tert-butyl (3-(4-(propylamino)-2-(3-(pyridin-4-yl)ureido)pyrimidine-5-
carboxamido)propyl)carbamate (E49), N-(3-aminopropyl)-4-(propylamino)-2-(3-(pyridin-
4-yl)ureido)pyrimidine-5-carboxamide (E50) was obtained in the same manner as that of
Example 12, (3).

[0403]
(6)
[Formula 159]

f

\_\

O HN | o o
HZN/\/\N Boc” N\)LN/\/\N SN
H H I/)\ J\ |
N
(E50) (E5T)

By using N-(3-aminopropyl)-4-(propylamino)-2-(3-(pyridin-4-
yl)ureido)pyrimidine-5-carboxamide (E50), tert-butyl methyl (2-oxo-2-((3-(4-
(propylamino)-2-(3-(pyridin-4-yl)ureido)pyrimidine-5-
carboxamido)propyl)amino)ethyl)carbamate (E51) was obtained in the same manner as that
of Example 12, (4).

MS m/z (M+H): 544.3
[0404]

(7
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[Formula 160]
o] HNJ/ Boc/é\g?\u@\”o HNJ/

HO SNo9 SN SN0 O
— =
J\@\ oA = LA A A

N“ NN N N
(E48) (E52)

By using 4-(propylamino)-2-(3-(pyridin-4-yl)ureido)pyrimidine-5-carboxylic acid
(E48), (S)-tert-butyl methyl(1-0x0-1-((3-(4-(propylamino)-2-(3-(pyridin-4-
yl)ureido)pyrimidine-5-carboxamido)phenyl)amino)propan-2-yl)carbamate (E52) was
obtained in the same manner as that of Example 7, (9).
MS m/z (M+H): 592.3
[0405]
®)

In the same manner as that of Example 1 or Example 14, Compounds (6-12) to (6-
15) were obtained.
[0406]
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[Table 55]

Compound
No.

Structure

Physicochemical data

6-12

"H-NMR (CD;OD) &: 8.47-8.46 (1H, m),
8.39-8.38 (2H, m), 7.63-7.62 (2H, m),
6.81-6.62 (1H, m), 6.27-6.21 (1H, m),
5.78-5.72 (1H, m), 4.12-3.99 (2H, m),
3.50 (2H, t, J=6.9Hz), 3.37 (2H, t,
J=6.9Hz), 3.21 (3H, s), 3.14-3.04 (2H,
m), 1.93-1.64 (4H, m), 1.14-0.90 (3H, m)

6-13

"H-NMR (CDCl5) §: 11.66 (1H, brs), 9.12
(1H, brs), 8.44-8.42 (3H, m), 7.85-7.71
(14, m), 7.38 (2H, brs), 7.24-7.11 (1H,
m), 6.91-6.89 (1H, m), 6.47 (1H, d,
J=15.2Hz), 4.10 (2H, s), 3.41-3.28 (6H,
m), 3.22 (3H, s), 3.13-3.08 (2H, m), 2.47
(1H, brs), 2.24 (6H, s), 1.72-1.65 (4H, m),
1.00 (3H, t, J=6.3Hz)

6-14

MS m/z[M+H]: 603.3

6-15

"H-NMR (CD;OD) &: 8.65 (1H, s), 8.38
(2H, d, J=4.6Hz), 7.94 (1H, s), 7.58 (2H,
d, J=4.6Hz), 7.38-7.24 (3H, m), 6.82 (1H,
dt, J=15.4, 6.4Hz), 6.16 (1H, d,
J=15.9Hz), 4.61 (1H, q, J=7.0Hz), 3.51
(2H, t, J=7.3Hz), 3.17-3.13 (2H, m), 2.29
(6H, s), 1.80-1.70 (2H, m), 1.47 (3H, d,
J=6.6Hz), 1.06 (3H, t, J=8.0Hz)

[0407]
[Example 23]
(1)

[Formula 161]

J

O HN

HO SN Z "N » N =N Z "N
| “ ! H | /\/Q
oy LK
(A3) (E9)

To a solution of 4-(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-
carboxylic acid (A3, 90 mg) in N,N-dimethylformamide (2 mL), 1-ethyl-3-(3-

dimethylaminopropyl)carbodiimide hydrochloride (63 mg) and 1-hydroxybenzotriazole
monohydrate (45 mg) were added at room temperature, and the mixture was stirred at the
same temperature for 2 hours and 30 minutes. To the reaction mixture, N,N-
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diisopropylethylamine (153 pL) and 1-benzyl-3-aminopyrrolidine (53 mg) were added at
room temperature, and the mixture was stirred at the same temperature for 2 hours. To the
reaction mixture, water was added. The solid matter was taken by filtration, washed with
water, and then dried under reduced pressure. The obtained solid matter was purified by
basic silica gel column chromatography to obtain N-(1-benzylpyrrolidin-3-yl)-4-
(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-carboxamide (E9, 117 mg).
MS m/z (M+H): 460.3

[0408]

2)

[Formula 162]

N I P /\/©‘ H I P g lN
[E—" .
N/J\H S N/)\” A

(E9) (E10)

To a suspension of 10% palladium-carbon (12 mg) in methanol (1 mL), a solution
of ammonium formate (64 mg) and N-(1-benzylpyrrolidin-3-yl)-4-(propylamino)-2-((2-
(pyridin-4-yl)ethyl)amino)pyrimidine-5-carboxamide (E9, 117 mg) in methanol (4 mL) was
added at room temperature, and the mixture was stirred for 5 hours and 30 minutes under
reflux by heating. The reaction mixture was cooled to room temperature, and then
methanol was added to the mixture. The insoluble matter was removed by filtration
through Cerite, and then the solvent was evaporated under reduced pressure. The obtained
residue was purified by basic silica gel column chromatography to obtain 4-(propylamino)-
2-((2-(pyridin-4-yl)ethyl)amino)-N-(pyrrolidin-3-yl)pyrimidine-5-carboxamide (E10, 85
mg).

[0409]
3)
[Formula 163]

J/ N N o HNJ/
N O\NHz Q/\O\ X

Ho)‘\(gN /\/@1 N )N\ A N

NN N NTN

H H

(A3) (E11)
By using 4-amino-1-benzylpiperazine, N-(1-benzylpiperidin-4-yl)-4-
(propylamino)-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-carboxamide (E11) was
obtained in the same manner as that of Example 23, (1).

MS m/z (M+H): 474.4
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[0410]

4

[Formula 164]

go o) HN/I/ HI\O\ o) HNJ/
N SN AN N SN AN
LA T HJ\E:ANA/Q

H

By using N-(1-benzylpiperidin-4-yl)-4-(propylamino)-2-((2-(pyridin-4-
yl)ethyl)amino)pyrimidine-5-carboxamide (E11), N-(piperidin-4-yl)-4-(propylamino)-2-
((2-(pyridin-4-yl)ethyl)amino)pyrimidine-5-carboxamide (E12) was obtained in the same
manner as that of Example 23, (2).

MS m/z (M+H): 384.3
[0411]
)

By using Intermediates (E10) and (E12), Intermediates (E53) and (E54) were
obtained in the same manner as that of Example 12, (4).

[0412]
[Table 56]

Compound
No.

Structure Physicochemical data

ES3 HN_>‘N:‘\ )?\ENK

JLI\O\ O HN
E54 N)‘\(&N -

N
[0413]
(6)
In the same manner as that of Example 1, Compounds (6-16) to (6-19) were
obtained.
[0414]
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[Table 57]

Compound
No.

Structure

Physicochemical data

6-16

"H-NMR (CD;OD) &: 8.40 (2H, d,
J=6.4Hz), 8.24 (1H, s), 7.31 (2H, d,
J=6.4Hz), 6.68-6.50 (1H, m), 6.32-6.20
(1H, m), 5.78-5.68 (1H, m), 4.60-4.44
(1H, m), 4.00-3.26 (8H, m), 2.97 (2H, t,
J=6.9Hz), 2.36-2.16 (1H, m), 2.12-1.94
(1H, m), 1.64 (2H, q, J=7.3Hz), 0.98 (3H,
t, J=7.6Hz)

6-17

"H-NMR (CDCl5) &: 8.76 (1H, brs), 8.49
(2H, d, J=5.9Hz), 8.16 (1H, brs), 7.13
(2H, d, J=5.3Hz), 7.12-7.04 (1H, m), 6.95
(1H, brs), 6.29 (1H, d, J=17.2Hz), 6.18
(1H, dd, J=17.2, 9.9Hz), 5.65 (1H, d,
J=9.9Hz), 5.62-5.44 (1H, m), 4.68-4.56
(1H, m), 4.16-4.06 (1H, m), 4.00-3.84
(1H, m), 3.80-3.38 (8H, m), 2.90 (2H, t,
J=6.9Hz), 2.36-2.08 (2H, m), 1.72-1.58
(2H, m), 0.99 (3H, t, J=7.3Hz)

6-18

"H-NMR (CDCls) : 8.70 (1H, brs), 8.51
(2H, d, J=5.9Hz), 8.05 (1H, brs), 7.15
(2H, d, J=5.9Hz), 6.59 (1H, dd, J=16.5,
10.6Hz), 6.27 (1H, dd, J=16.5, 2.0Hz),
5.97 (1H, d, J=7.3Hz), 5.69 (1H, dd,
J=10.2, 1.7Hz), 5.30 (1H, s), 4.70-4.60
(1H, m), 4.20-4.06 (1H, m), 4.05-3.96
(1H, m), 3.68 (2H, q, J=6.6Hz), 3.42 (2H,
brs), 3.28-3.14 (1H, m), 2.91 (2H, t,
J=6.9Hz), 2.86-2.76 (1H, m), 2.16-1.98
(2H, m), 1.72-1.58 (2H, m), 1.50-1.36
(2H, m), 0.99 (3H, t, J=7.6Hz)

6-19

"H-NMR (CDCl5) &: 8.70 (1H, brs), 8.51
(2H, d, J=5.9Hz), 8.02 (1H, brs), 7.15
(2H, d, J=5.9Hz), 6.79 (1H, brs), 6.31
(1H, dd, J=16.8, 1.7Hz), 6.19 (1H, dd,
J=17.2, 9.9Hz), 5.93 (1H, d, J=7.3Hz),
5.68 (1H, dd, J=9.9, 2.0Hz), 5.36 (1H,
brs), 4.59 (1H, d, J=13.9Hz), 4.26-4.04
(3H, m), 3.79 (1H, d, J=12.6Hz), 3.68
(2H, q, J=6.6Hz), 3.42 (2H, brs), 3.18
(1H, t, J=11.6Hz), 2.94-2.78 (3H, m),
2.18-2.02 (2H, m), 1.70-1.60 (2H, m),
1.52-1.36 (2H, m), 0.99 (3H, t, J=7.3Hz)

[0415]

[Example 24]

€]
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[Formula 165]

J J

O HN HN
-0 | SN /@\ HO | SN O\
N/)\” F N/)\” F
(E3) (E13)

To a suspension of lithium aluminum hydride (160 mg) in tetrahydrofuran (14 mL),
ethyl 2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidine-5-carboxylate (E3, 450 mg)
was added under ice cooling, and the mixture was stirred at the same temperature for 1 hour
and 30 minutes. To the reaction mixture, lithium aluminum hydride (80 mg) was added
under ice cooling, and the mixture was stirred at the same temperature for 1 hour. To the
reaction mixture, ethyl acetate and an aqueous solution of the Rochell salt were added at
room temperature, and the mixture was stirred at the same temperature for 2 hours and 30
minutes. The insoluble matter was removed by filtration through Cerite. The organic
layer was separated, washed with saturated aqueous sodium chloride, and then dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The
obtained residue was purified by silica gel column chromatography (eluent, 100 to 90%
ethyl acetate in methanol) to obtain (2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-
5-yl)methanol (E13, 212 mg).

MS m/z (M+H): 277.2
[0416]

(2)

[Formula 166]

J J

HN HN
L, —— QL
—_—
Ny F N F
H H

(E13) (E14)

To a solution of (2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-
yl)methanol (E13, 26 mg) in chloroform (2 mL), manganese dioxide (41 mg) was added at
room temperature, and the mixture was stirred at 50°C for 4 hours. The reaction mixture
was cooled to room temperature, then the insoluble matter was removed by filtration
through Cerite, and then the solvent was evaporated under reduced pressure. The obtained
residue was purified by silica gel column chromatography (eluent, 70 to 40% hexane in
ethyl acetate) to obtain 2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidine-5-
carbaldehyde (E14, 26 mg).

MS m/z (M+H): 275.1
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[0417]

(3)
[Formula 167]

WA o A L
N —— YT
(E15)

To a solution of N-Boc-N-methyl-L-alanine (561 mg) in tetrahydrofuran (14 mL),
isobutyl chloroformate (362 uL) and N-methylmorpholine (303 uL) were added under ice
cooling, and the mixture was stirred at the same temperature for 30 minutes. To the
reaction mixture, 3-benzyloxyaniline (500 mg) was added under ice cooling, and the
mixture was stirred at room temperature for 30 minutes. To the reaction mixture, water
and ethyl acetate were added. The organic layer was separated, washed with saturated
aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent
was evaporated under reduced pressure. The obtained residue was purified by silica gel
column chromatography (eluent, 100 to 70% hexane in ethyl acetate) to obtain (S)-tert-
butyl (1-((3-(benzyloxy)phenyl)amino)-1-oxopropan-2-yl)(methyl)carbamate (E15, 903
mg).

MS m/z (M+H): 385.2
[0418]

“)

[Formula 168]

9 9
XOEN\E)LH/@\O/\Q . XOEN\E)LH/@\OH
(E15) (E16)

To 10% palladium-carbon (100 mg), a solution of (S)-tert-butyl (1-((3-
(benzyloxy)phenyl)amino)-1-oxopropan-2-yl)(methyl)carbamate (E15, 166 mg) in
methanol (4 mL) and tetrahydrofuran (2 mL) was added at room temperature, and the
mixture was stirred at the same temperature for 5 hours and 30 minutes under a hydrogen
atmosphere. The insoluble matter was removed by filtration through Cerite, and then the
solvent was evaporated under reduced pressure to obtain (S)-tert-butyl (1-((3-
hydroxyphenyl)amino)-1-oxopropan-2-yl)(methyl)carbamate (E16, 136 mg).

MS m/z (M+H): 295.2
[0419]

)
[Formula 169]
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o i 4,
o = H

(E16)

I\)OJ\ O\ HNJ/

O.__N N

>r \IO]/ é H ° I /)’\l\N/@\F
(E17) H

To a solution of (S)-tert-butyl (1-((3-hydroxyphenyl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (E16, 68 mg), a solution of (2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)methanol (E13, 50 mg) and triphenylphosphine (52 mg) in
tetrahydrofuran (2 mL), a 40% solution of diethyl azodicarboxylate in toluene (86 puL) was
added under ice cooling, and the mixture was stirred at the same temperature for 15 minutes,
and then stirred at room temperature for 2 hours. To the reaction mixture, water and ethyl
acetate were added. The organic layer was separated, washed with saturated aqueous
sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent was
evaporated under reduced pressure. The obtained residue was purified by silica gel
column chromatography (eluent, 70 to 0% hexane in ethyl acetate) to obtain (S)-tert-butyl
(1-((3-((2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-
yl)methoxy)phenyl)amino)-1-oxopropan-2-yl)(methyl)carbamate (E17, 54 mg).

MS m/z (M+H): 553.3
[0420]

(6)

[Formula 170]

f
/@\ X\H/N\)L@\

(E14) (E18)

QF

To a solution of (S)-tert-butyl (1-((3-aminophenyl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (B9, 28 mg) and 2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidine-5-carbaldehyde (E14, 24 mg) in methylene chloride (2 mL),
sodium triacetoxyborohydride (28 mg) and acetic acid (50 pL) were added at room
temperature, and the mixture was stirred at the same temperature for 5 hours. To the
reaction mixture, ethyl acetate and saturated aqueous sodium hydrogencarbonate were
added. The organic layer was separated, washed with saturated aqueous sodium chloride,
and then dried over anhydrous sodium sulfate, and the solvent was evaporated under
reduced pressure. The obtained residue was purified by silica gel column chromatography
(eluent, 60 to 0% hexane in ethyl acetate) to obtain (S)-tert-butyl (1-((3-(((2-((3-
fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)methyl)amino)phenyl)amino)-1-
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oxopropan-2-yl)(methyl)carbamate (E18, 33 mg).
MS m/z (M+H): 552.3

[0421]

(7

[Formula 171]

S J

A QL MO QL
—_—
N/H F N/” F

(E13) (E19)

To a solution of (2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-
yl)methanol (E13, 20 mg) and 3-nitrothiophenol (17 mg) in tetrahydrofuran (1 mL),
tributylphosphine (36 puL) and 1,1'-(azodicarbonyl)dipiperidine (28 mg) were added under
ice cooling, and the mixture was stirred at room temperature for 6 hours and 30 minutes.
To the reaction mixture, tributylphosphine (36 uL) and 1,1'-(azodicarbonyl)dipiperidine (28
mg) were added at room temperature, and the mixture was stirred at the same temperature
for 8 hours and 30 minutes. The solvent was evaporated under reduced pressure, and then
the obtained residue was purified by basic silica gel column chromatography (eluent, 88 to
40% hexane in ethyl acetate) to obtain N*-(3-fluorophenyl)-5-(((3-
nitrophenyl)thio)methyl)—N4—propylpyrimidine—2,4—diamine (E19, 19 mg) as yellow solid.
MS m/z (M+H): 414.3
[0422]

8)
[Formula 172]

QL o g\ o
I QT T
N/)\N F N/)\N F

H H

(E19) (E20)

To a solution of N2—(3—ﬂuorophenyl)—S—(((3—nitrophenyl)thio)methyl)—N4—
propylpyrimidine-2,4-diamine (E19, 160 mg) in ethanol (4 mL) and ethyl acetate (8§ mL),
tin(II) chloride (739 mg) was added at room temperature, and the mixture was stirred at
70°C for 1 hour. The reaction mixture was cooled to room temperature, and then water
and ethyl acetate were added to the mixture. The organic layer was separated, washed
successively with water and saturated aqueous sodium chloride, and then dried over
anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure to

obtain 5-(((3-aminophenyl)thio)methyl)-N*-(3-fluorophenyl)-N*-propylpyrimidine-2,4-
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diamine (E20).

MS m/z (M+H): 384.3
[0423]

)

[Formula 173]

J J
HN | (0] HN
0, — Y o,

To 5—(((3—aminophenyl)thio)methyl)—Nz—(3—ﬂuorophenyl)—N4—propylpyrimidine—
2,4-diamine (E20) obtained above, N-Boc-N-methyl-L-alanine (179 mg), 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (169 mg) and 1-hydroxybenzotriazole
monohydrate (119 mg), N,N-dimethylformamide (2.5 mL) and N,N-diisopropylethylamine
(299 pL) were added at room temperature, and the mixture was stirred at 40°C for 11 hours.
The reaction mixture was cooled to room temperature, and then saturated aqueous sodium
hydrogencarbonate and ethyl acetate were added to the mixture. The organic layer was
separated, washed successively with water, saturated aqueous sodium hydrogencarbonate
and saturated aqueous sodium chloride, and then dried over anhydrous magnesium sulfate,
and the solvent was evaporated under reduced pressure. The obtained residue was
purified by silica gel column chromatography (eluent, 88 to 28% hexane in ethyl acetate) to
obtain oily (S)-tert-butyl (1-((3-(((2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-
yl)methyl)thio)phenyl)amino)-1-oxopropan-2-yl)(methyl)carbamate (E21, 47 mg).

MS m/z (M+H): 569.4
[0424]
(10)

In the same manner as that of Example 1 or Example 14, Compounds (6-20) to (6-
22) were obtained.

[0425]
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[Table 58]

Compound
No.

Structure

Physicochemical data

6-20

F

A0
W0 D
H

'"H-NMR (CDCly) 5: 7.78 (1H, s), 7.77-
7.75 (1H, m), 7.50 (1H, s), 7.25-6.90
(4H, m), 6.71-6.63 (1H, m), 6.46-6.39
(1H, m), 5.48 (1H, dt), 5.28 (1H, d), 4.88
(2H, ), 3.52-3.43 (3H, m), 3.11 (2H, d),
3.01 (3H, s), 2.28 (6H, 5), 1.74-1.62 (2H,
m), 1.43 (3H, d), 1.00 (3H, )

6-21

'H-NMR (CDCl5) §: 7.85-7.78 (1H, m),
7.83 (1H, s), 7.26-7.07 (3H, m), 7.00-
6.94 (1H, m), 6.82-6.76 (1H, m), 6.71-
6.63 (1H, m), 6.50-6.43 (1H, m), 5.83-
5.73 (1H, m), 5.33-5.24 (1H, m), 4.06
(2H, d), 3.49-3.40 (3H, m), 3.11 (3H, d),
3.01 (3H, ), 2.27 (6H, 5), 1.71-1.57 (2H,
m), 1.42 (3H, d),0.96 (3H, 1)

6-22

ety o
|

Iz

'H-NMR (CDClL) 5: 8.88 (1H, s), 7.78
(1H, dt, J=11.5, 2.0Hz), 7.71 (1H, s),
7.67 (1H, s), 7.36-6.95 (7H, m), 6.65
(1H, td, J=8.3, 2.0Hz), 6.42 (1H, d,
J=15.2Hz), 5.45 (1H, t, J=5.3Hz), 5.28
(1H, q, J=6.6Hz), 3.92 (2H, s), 3.55-3.45
(2H, m), 3.11 (2H, d, J=5.9Hz), 3.01
(3H, s), 2.27 (6H, s), 1.77-1.63 (2H, m),
1.42 (3H, d, J=7.3Hz), 1.02 3H, t,
J=7.3Hz)

[0426]
[Example 25]
(1)

[Formula 174]
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(0] HNJ/ O HN/I/
e SN H SN
Pt ig ¢ Vel

(E3) (E22)

To a solution of ethyl 2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidine-5-
carboxylate (E3, 247 mg) in ethanol (3 mL) and tetrahydrofuran (1.5 mL), 2.0 mol/L.
aqueous sodium hydroxide (0.78 mL) was added at room temperature, and the mixture was
stirred at 50°C for 1 hour. To the reaction mixture, 2.0 mol/L aqueous sodium hydroxide
(0.39 mL) was added at 50°C, and the mixture was stirred at the same temperature for 3
hours. The reaction mixture was cooled to room temperature, and then 1.0 mol/L aqueous
hydrochloric acid was added to the reaction mixture until the mixture became acidic. The
solid matter was taken by filtration, washed with water, and then dried under reduced
pressure to obtain 2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidine-5-carboxylic acid
(E22, 130 mg).

MS m/z (M+H): 290.1
[0427]

(@)

[Formula 175]

J J

O HN O HN
HO/U\{QN ¢]] SN
L. — 0 QL
N/)\N F N/)\N F
H H
(E22) (E23)

To 2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidine-5-carboxylic acid (E22,
19 mg), thionyl chloride (2 mL) was added at room temperature, and the mixture was
stirred for 2 hours under reflux by heating. The reaction mixture was cooled to room
temperature, and then toluene was added to the mixture. The solvent was evaporated
under reduced pressure to obtain 2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidine-5-
carbonyl chloride (E23) as white solid.
[0428]
3)
[Formula 176]
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J J

O HN \Q\ 0 HN

A, — TE LD
NN F Y F
(E23) (E24)

To 2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidine-5-carbonyl chloride
(E23) obtained above and 2-amino-5-nitrophenol (15 mg), 1,4-dioxane (1.5 mL) was added
at room temperature, the reaction vessel was sealed, and then by using a microwave
reaction system, the mixture was stirred at 210°C for 30 minutes. The reaction mixture
was cooled to room temperature, and then saturated aqueous sodium hydrogencarbonate
and ethyl acetate were added to the reaction mixture. The organic layer was separated,
washed successively with saturated aqueous sodium hydrogencarbonate and saturated
aqueous sodium chloride, and then dried over anhydrous magnesium sulfate, and the
solvent was evaporated under reduced pressure. The obtained residue was purified by
silica gel column chromatography (eluent, 88 to 20% hexane in ethyl acetate) to obtain 2-
((3-fluorophenyl)amino)-N-(2-hydroxy-4-nitrophenyl)-4-(propylamino)pyrimidine-5-
carboxamide (E24, 11 mg) as yellow solid.
MS m/z (M+H): 427.3
[0429]
“
[Formula 177]

Rty o
NN SN - 0NN

on "L L /©\ LA /©\
NN F NN F

(E24) (E25)

To 2-((3-fluorophenyl)amino)-N-(2-hydroxy-4-nitrophenyl)-4-
(propylamino)pyrimidine-5-carboxamide (E24, 11 mg) and p-toluenesulfonic acid
monohydrate (15 mg), xylene (1.5 mL) was added at room temperature, and the mixture
was stirred at 155°C for 4 hours. The reaction mixture was cooled to room temperature,
and then purified by silica gel column chromatography (eluent, 100 to 80% ethyl acetate in
methanol). To the obtained solid matter, saturated aqueous sodium hydrogencarbonate
and ethyl acetate were added. The organic layer was separated, washed successively with
saturated aqueous sodium hydrogencarbonate and saturated aqueous sodium chloride, and

then dried over anhydrous magnesium sulfate, and the solvent was evaporated under
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reduced pressure. To the obtained residue, ethyl acetate were added, and the solid matter
was taken by filtration to obtain N2—(3—fluorophenyl)—S—(6—nitr0benzo[d]oxazol—Z—yl)—N4—
propylpyrimidine-2,4-diamine (E25) as yellow solid.

MS m/z (M+H): 409.3

[0430]

)

[Formula 178]

OzN_Q\{\I HNJ/ HZN_Q\{\I HNJ/
o SN N o SN
I N/)\H/Q\F I N/)\H/Q\F
(E25) (E26)

To a solution of Nz—(3—ﬂuorophenyl)—S—(6—nitrobenzo[d]0xazol—2—yl)—N4—
propylpyrimidine-2,4-diamine (E25) obtained above in ethanol (1.5 mL) and ethyl acetate
(1.5 mL), tin(IT) chloride (49 mg) was added at room temperature, and the mixture was
stirred at 70°C for 50 minutes. The reaction mixture was cooled to room temperature, and
then saturated aqueous sodium hydrogencarbonate and ethyl acetate were added to the
reaction mixture. The organic layer was separated, washed with saturated aqueous sodium
chloride, and then dried over anhydrous magnesium sulfate to obtain 5-(6-
aminobenzo[d]0xazol—2—yl)—N2—(3—ﬂuorophenyl)—N4—propylpyrimidine—2,4—diamine (E26).
[0431]

(6)
[Formula 179]

/
Boc—N (o]
HzN‘Q\{\I HNJ/ \‘}_F/'(N‘Q\{\l HNJ/
o] |\/)N\ /@\ — o] I\/)N\ /@\
NTON F NTON F
(E26) (E55)

By using 5—(6—aminobenzo[d]0xazol—2—yl)—N2—(3—ﬂuorophenyl)—N4—
propylpyrimidine-2,4-diamine (E26), (S)-tert-butyl (1-((2-(2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)benzo[d]oxazol-6-yl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (E55) was obtained in the same manner as that of Example 1, (5).
[0432]

@)
[Formula 180]
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H

By using (S)-tert-butyl (1-((2-(2-((3-fluorophenyl)amino)-4-

=Z
I
z

(6-23)

(propylamino)pyrimidin-5-yl)benzo[d]oxazol-6-yl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (ES5), (S,E)-4-(dimethylamino)-N-(1-((2-(2-((3-
fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)benzo[d]oxazol-6-yl)amino)- 1-
oxopropan-2-yl)-N-methyl-2-butenamide (6-23) was obtained in the same manner as that of
Example 1, (6) and Example 1, (8).

'H-NMR (CDCl3) 8: 9.00-8.93 (2H, m), 8.79 (1H, s), 8.11 (1H, d, J=2.0Hz), 7.88 (1H, d,
J=10.6Hz), 7.54 (1H, d, J=8.6Hz), 7.27-7.13 (4H, m), 7.02 (1H, dt, J=15.2, 5.9Hz), 6.74
(1H, td, J=7.9, 2.0Hz), 6.45 (1H, d, J=15.2Hz), 5.40-5.26 (1H, m), 3.71-3.61 (2H, m), 3.12
(2H, dd, J=5.9, 1.3Hz), 3.05 (3H, s), 2.28 (6H, s), 1.88-1.75 (2H, m), 1.46 (3H, d, J=6.6Hz),
1.09 (3H, t, J=7.6Hz)

[0433]

[Example 35]

)]

[Formula 181]

7 HNJ/
SN ——

(F1)

To a solution of 2,4-dichloro-5-iodopyrimidine (5.77 g) synthesized according to
the method described in W0O2008/155140A1 and N,N-diisopropylethylamine (7.86 mL) in
tetrahydrofuran (83 mL), propylamine (3.55 mL) was added under ice cooling, and the
mixture was stirred at room temperature for 1 hour. To the reaction mixture, water and
ethyl acetate were added. The organic layer was separated, and the aqueous layer was
extracted with ethyl acetate. The organic layer and the extract were combined, washed

successively with 1.0 mol/L aqueous hydrochloric acid, water, saturated aqueous sodium
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hydrogencarbonate and saturated aqueous sodium chloride, and then dried over anhydrous
magnesium sulfate. The solvent was evaporated under reduced pressure to obtain oily 2-
chloro-5-iodo-N-propylpyrimidin-4-amine (F1, 6.44 g).

MS m/z (M+H): 298.3

[0434]

(@)

[Formula 182]

HNJ/ HN/‘/
T pe Vel
L~
| N/)\CI NJ\H F
(F1) (¥2)

To a solution of 2-chloro-5-iodo-N-propylpyrimidin-4-amine (F1, 596 mg) and 3-
fluoroaniline (1.11 g) in N-methylpyrrolidone (10 mL), (1S)-(+)-10-camphorsulfonic acid
(2.32 g) was added at room temperature, and the mixture was stirred at 40 to 50°C for 6
hours. The reaction mixture was cooled to room temperature, and then saturated aqueous
sodium hydrogencarbonate was added to the reaction mixture. The solid matter was taken
by filtration, washed with water, and then dried under reduced pressure to obtain Nz—(3—
ﬂuorophenyl)—5—iodo—N4—propylpyrimidine—2,4—diamine (F2, 685 mg) as white solid.

MS m/z (M+H): 373.0
[0435]

3)

[Formula 183]

B, —— N
| N/)\N/Q\F ° | N/)\H/@F
(¥2) (F3)

To a solution of N2—(3—ﬂuorophenyl)—5—i0d0—N4—propylpyrimidine—2,4—diamine (F2,
2.50 g), bis(triphenylphosphine)palladium(II) dichloride (472 mg) and copper(I) iodide
(256 mg) in N,N-dimethylformamide (60 mL), triethylamine (4.7 mL) and N-(4-
pentynyl)phthalimide (2.15 g) were added at room temperature, and the mixture was stirred
at the same temperature for 2 hours. To the reaction mixture, water and ethyl acetate were
added. The organic layer was separated, and the aqueous layer was extracted with ethyl

acetate. The organic layer and the extract were combined, washed successively with water,

saturated aqueous ammonium chloride and saturated aqueous sodium chloride, and then
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dried over anhydrous magnesium sulfate, and the solvent was evaporated under reduced
pressure. To the obtained residue, hexane and ethyl acetate were added. The solid
matter was taken by filtration, and dried under reduced pressure to obtain 2-(5-(2-((3-
fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)isoindoline- 1,3-dione
(F3, 1.44 g) as yellow solid.

MS m/z (M+H): 458.8

[0436]

“)

[Formula 184]

9 HNJ/ HN/‘/
&NN HZNNN
° | N/)\H/Q\F " | N/J\N/@F
(F3) (F4)

To a solution of 2-(5-(2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)-
4-pentyn-1-yl)isoindoline-1,3-dione (F3, 2.51 g) in tetrahydrofuran (20 mL) and ethanol
(10 mL), hydrazine monohydrate (5.1 mL) was added at room temperature, and the mixture
was stirred for 10 minutes under reflux by heating. To the reaction mixture, ethanol (10
mL) was added, and the mixture was stirred at room temperature for 3 hours and 20
minutes. To the reaction mixture, diisopropyl ether was added, the insoluble matter was
removed by filtration, and then water was added to the filtrate. The organic layer was
separated, washed successively with saturated aqueous sodium hydrogencarbonate and
saturated aqueous sodium chloride, and then dried over anhydrous magnesium sulfate.

The solvent was evaporated under reduced pressure to obtain 5-(5-amino-1-pentyn-1-yl)-
N2-(3-fluorophenyl)-N*-propylpyrimidine-2,4-diamine (F4, 1.10 g) as white solid.

MS m/z (M+H): 328.2

[0437]

®)

[Formula 185]

vt w*”\ﬁf
SN LA,

(F4) (F5)

To a solution of 5-(5-amino-1-pentyn-1-yl)-N*(3-fluorophenyl)-N*-
propylpyrimidine-2,4-diamine (F4, 91 mg), N-Boc-N-methyl-L-alanine (113 mg), 1-ethyl-
3-(3-dimethylaminopropyl)carbodiimide hydrochloride (107 mg) and 1-
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hydroxybenzotriazole monohydrate (75 mg) in N,N-dimethylformamide (2 mL), N,N-
diisopropylethylamine (194 puL) was added at room temperature, and the mixture was
stirred at the same temperature for 4 hours and 20 minutes. To the reaction mixture,
saturated aqueous sodium hydrogencarbonate and ethyl acetate were added. The organic
layer was separated, washed with saturated aqueous sodium chloride, and then dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The
obtained residue was purified by silica gel column chromatography (eluent, 75 to 25%
hexane in ethyl acetate) to obtain oily (S)-tert-butyl (1-((5-(2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1-oxopropan-2-yl)(methyl)carbamate
(F5, 103 mg).

MS m/z (M+H): 513.3

[0438]

(6)

[Formula 186]

o lll\_)?\N HN/I/ /H\_)?\N HNJ/
>r \n/ Y H/\/\(k Y H/\/\(k
o = SN —_— = SN
| mQF | NAuQF

(F35) (F6)

To a solution of (S)-tert-butyl (1-((5-(2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)(methyl)carbamate
(F5, 103 mg) in 1,4-dioxane (2 mL), a 4.0 mol/L solution of hydrochloric acid in 1,4-
dioxane (2 mL) was added at room temperature, and the mixture was stirred at the same
temperature for 2 hours. The solvent was evaporated under reduced pressure. The
obtained solid matter was washed with ethyl acetate, and then dried under reduced pressure
to obtain (S)-N-(5-(2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-
yl)-2-(methylamino)propanamide (F6) dihydrochloride (94 mg) as white solid.

MS m/z (M+H): 413.2
[0439]

(7

[Formula 187]

o /|/ o f
H |
N HN NN N HN
E AN I Ly - I/\/\g/ : H/\/\(gN
PN ( lF NJ\HL j\F

(F6) (7-1)
To a solution of 4-dimethylaminocrotonic acid hydrochloride (307 mg) in N,N-

Iz
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dimethylformamide (9 mL), N-methylmorpholine (682 puL) was added under ice cooling,
and the mixture was stirred at the same temperature for 5 minutes. Then, isobutyl
chloroformate (204 uL) was added to the mixture under ice cooling, and the mixture was
stirred at the same temperature for 3 minutes. To the reaction mixture, (S)-N-(5-(2-((3-
fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)-2-
(methylamino)propanamide (F6) dihydrochloride (300 mg) was added under ice cooling,
and the mixture was stirred at the same temperature for 1 hour and 30 minutes. To the
reaction mixture, saturated aqueous sodium hydrogencarbonate (10 drops) were added, and
the solvent was evaporated under reduced pressure. The obtained residue was purified by
basic silica gel column chromatography (eluent, 100 to 90% ethyl acetate in methanol) to
obtain (S,E)-4-(dimethylamino)-N-(1-((5-(2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1 -oxopropan-2-yl)-N-methyl-2-
butenamide (7-1, 208 mg).

'H-NMR (CDCl3) &: 7.96 (1H, s), 7.82 (1H, dt, J=11.9, 2.3Hz), 7.26-7.16 (1H, m), 7.11-
7.06 (1H, m), 7.08-7.04 (1H, m), 6.94 (1H, dt, J=15.2, 5.9Hz), 6.67 (1H, dt, J=7.9, 2.3Hz),
6.59-6.48 (1H, m), 6.42 (1H, d, J=15.2Hz), 6.31-6.22 (1H, m), 5.18 (1H, q, J=7.3Hz), 3.55-
3.47 (2H, m), 3.49-3.39 (2H, m), 3.10 (2H, d, J=5.9Hz), 2.99 (3H, s), 2.44 (2H, t, ]=6.6Hz),
2.27 (6H, s), 1.81-1.69 (2H, m), 1.71-1.64 (2H, m), 1.36 (3H, d, J=7.3Hz), 1.01 (3H, t,
J=7.9Hz)

[0440]

[Example 36]

(1)

[Formula 188]

cl o’D
T ——

N/)\CI N/)\CI
(¥7)

To a solution of cyclobutanol (117 uL) in tetrahydrofuran (2 mL), tert-
butoxypotassium (100 mg) was added at room temperature, and the mixture was stirred
under reflux by heating. The reaction mixture was cooled to room temperature (Reaction
mixture A).

To a solution of 2,4-dichloro-5-iodopyrimidine (205 mg) in N,N-
dimethylformamide (2 mL), Reaction mixture A mentioned above was added under ice
cooling, and the mixture was stirred at the same temperature for 2 hours. To the reaction

mixture, water and ethyl acetate were added. The organic layer was separated, washed
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successively with water and saturated aqueous sodium chloride, and then dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The
obtained residue was purified by silica gel column chromatography to obtain 2-chloro-4-
cyclobutoxy-5-iodopyrimidine (F7).

MS m/z (M+H): 311.0

[0441]

2)

[Formula 189]

(F8)

To a solution of 2-ethynylbenzyl alcohol (1.00 g), phthalimide (2.20 g) and
triphenylphosphine (3.96 g) in tetrahydrofuran (30 mL), a solution of diisopropyl
azodicarboxylate (1.9 mol/L) in toluene (7.9 mL) was added under ice cooling, and the
mixture was stirred at room temperature for 5 hours. The solvent was evaporated under
reduced pressure, and the obtained residue was purified by silica gel column
chromatography (eluent, 96 to 66% hexane in ethyl acetate) to obtain 2-(2-
ethynylbenzyl)isoindoline-1,3-dione (F8, 1.44 g) as pale orange solid.

MS m/z (M+H): 262.2
[0442]

3)

[Formula 190]

@\ HNJ/ HNJ/
@] N 0 N
N e N SN e % N
N v LK wo UL QL
N"N F N E
o H

0 H
(F8)
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0 o | 9 N
—»J@\ﬁ Q7 ““JSJ\@ 2
= H N/)\H F = H g N F

(F9)

In the same manner as that of Example 35, (3) to (6), (S)-N-(2-((2-((3-
fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)ethynyl)benzyl)-2-
(methylamino)propanamide (F9) dihydrochloride was obtained from 2-(2-
ethynylbenzyl)isoindoline-1,3-dione (F8).
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MS m/z (M+H): 461.4
[0443]

“)

[Formula 191]

o « HN/‘/ HNJ/
HN L NSy e SN
TN PN — m N LA
= NN F TN NN F

(F9) (F10)

A solution of (S)-N-(2-((2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-
ylethynyl)benzyl)-2-(methylamino)propanamide (F9) dihydrochloride (50 mg) in methanol
(5 mL) was prepared, and hydrogenation was performed at room temperature and a flow
rate of 1 mL/minute in a flow type hydrogenation reactor set with a 10% palladium-carbon
cartridge. The solvent was evaporated under reduced pressure to obtain (S)-N-(2-(2-(2-
((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)ethyl)benzyl)-2-
(methylamino)propanamide (F10) dihydrochloride (43 mg) as white solid.

MS m/z (M+H): 465.4
[0444]

&)

[Formula 192]

o @p{f
| X B

(F2) (F11)

To a solution of 3-vinylaniline (19 puL), N*-(3-fluorophenyl)-5-iodo-N*-
propylpyrimidine-2,4-diamine (F2, 51 mg) and palladium(II) acetate (3 mg) in acetonitrile
(1.5 mL), triethylamine (68 uL) was added at room temperature, and the mixture was
stirred at the same temperature for 1 hour, and then stirred at 80°C for 14 hours. The
reaction mixture was cooled to room temperature, and then the solvent was evaporated
under reduced pressure. The obtained residue was purified by silica gel column
chromatography (eluent, 50% hexane in ethyl acetate) to obtain (E)-5-(3-aminostyryl)-N*-
(3—ﬂuorophenyl)—N4—pr0py1pyrimidine—2,4—diamine (F11, 14 mg).

MS m/z (M+H): 364.3
[0445]

(6)

[Formula 193]
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de — do
o o
(F12)

To a solution of 3,3-dimethyl-4-pentyn-1-ol (6.3 g) synthesized according to the
method described in Chemistry A European Journal, 2005, 11, pp.308-320,
triphenylphosphine (29.4 g), and phthalimide (16.5 g) in tetrahydrofuran (200 mL), a 2.2
mol/L solution of diethyl azodicarboxylate in toluene (51 mL) was added dropwise under
ice cooling, and the mixture was stirred at the same temperature. To the reaction mixture,
water and ethyl acetate were added. The organic layer was separated, washed
successively with water and saturated aqueous sodium chloride, and then dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. To the
obtained residue, ethyl acetate were added, the insoluble matter was removed by filtration,
and then the solvent was evaporated under reduced pressure. The obtained residue was
purified by silica gel column chromatography to obtain 2-(3,3-dimethyl-4-pentyn-1-
yl)isoindoline-1,3-dione (F12, 7.1 g) as pale yellow solid.

MS m/z (M+H): 242.1
[0446]

(7

[Formula 194]

J g J

HN o S HN
L, —— o
Y F NN F
(F2) (F13)
To a solution of diethyl 2-(2-methyl-3-butyn-2-yl)malonate synthesized according
to the method described in Chemistry A European Journal, 2005, 11, pp.308-320 (3.3 g),
N2-(3-fluorophenyl)-5-iodo-N*-propylpyrimidine-2,4-diamine (F2, 868 mg),
bis(triphenylphosphine)palladium(II) dichloride (161 mg) and copper(I) iodide (88 mg) in
N,N-dimethylformamide (15 mL), triethylamine (1.6 mL) was added at room temperature,
and the mixture was stirred at the same temperature for 2 hours and 30 minutes. To the
reaction mixture, tetrakis(triphenylphosphine)palladium(0) (132 mg) was added at room
temperature, and the mixture was stirred at the same temperature for 1 hour and 40 minutes.
To the reaction mixture, ethyl acetate and saturated aqueous ammonium chloride were
added. The organic layer was separated, washed successively with saturated aqueous
ammonium chloride, water and saturated aqueous sodium chloride, and then dried over

anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The
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obtained residue was purified by silica gel column chromatography (eluent, 94 to 64%
hexane in ethyl acetate) to obtain diethyl 2-(4-(2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)-2-methyl-3-butyn-2-yl)malonate (F13, 803 mg) as yellow
solid.

MS m/z (M+H): 471.4

[0447]

()

[Formula 195]

o) J/ o) J/
o S HN o S HN
SN —_— SN
~o~ ) LI X 2
N H F N ” F

(F13) (F14)

To diethyl 2-(4-(2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)-2-
methyl-3-butyn-2-yl)malonate (F13, 400 mg) and sodium bromide (437 mg), water (140
pL) and dimethyl sulfoxide (10 mL) were added at room temperature, the reaction vessel
was sealed, and then by using a microwave reaction system, the mixture was stirred at
190°C for 30 minutes. The reaction mixture was cooled to room temperature, and then
ethyl acetate and water were added to the reaction mixture. The organic layer was
separated, washed successively with water and saturated aqueous sodium chloride, and then
dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced
pressure. The obtained residue was purified by silica gel column chromatography (eluent,
94 to 64% hexane in ethyl acetate) to obtain ethyl 5-(2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)-3,3-dimethyl-4-pentynoate (F14, 64 mg).

MS m/z (M+H): 399.4
[0448]

©)

[Formula 196]

0 s s
/\O % HN HO % HN
SN N
| >
N/)\N F N/)\N F
H H

(F14) (F15)
To a solution of ethyl 5-(2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-
y1)-3,3-dimethyl-4-pentynoate (F14, 120 mg) in tetrahydrofuran (4 mL), lithium aluminum
hydride (114 mg) was added under ice cooling, and the mixture was stirred at the same

temperature for 5 minutes, and then stirred at room temperature for 1 hour. The reaction
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mixture was cooled on ice, and then saturated aqueous sodium sulfate was added, and the
mixture was stirred at room temperature. To the reaction mixture, ethyl acetate was added.
The organic layer was separated, washed with saturated aqueous sodium chloride, and then
dried over anhydrous magnesium sulfate, and the solvent was evaporated under reduced
pressure. The obtained residue was purified by silica gel column chromatography (eluent,
88 to 28% hexane in ethyl acetate) to obtain 5-(2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)-3,3-dimethyl-4-pentyn-1-ol (F15, 75 mg) as white solid.

MS m/z (M+H): 357.3

[0449]

(10)

[Formula 197]

o N HN N S HN
20, T ¥l
0
N/)\N F N/)\N F
H H

(F15) (F16)
To a solution of 5-(2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)-

3,3-dimethyl-4-pentyn-1-ol (F15, 75 mg), phthalimide (93 mg) and triphenylphosphine
(165 mg) in tetrahydrofuran (3.5 mL), a 1.9 mol/L solution of diisopropyl azodicarboxylate
in toluene (332 puL) was added under ice cooling, and the mixture was stirred at room
temperature for 1 hour. The solvent was evaporated under reduced pressure, and the
obtained residue was purified by silica gel column chromatography (eluent, 92 to 52%
hexane in ethyl acetate) to obtain 2-(5-(2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)-3,3-dimethyl-4-pentyn-1-yl)isoindoline-1,3-dione (F16, 129
mg) as pale yellow solid.
MS m/z (M+H): 486.4

[0450]
(11)
[Formula 198]
HN/r HNJ/
&,
| P~ e
N/)\CI N)\ﬁ
(F1) (F222)

To a solution of 2-chloro-5-iodo-N-propylpyrimidin-4-amine (F1, 46.3 mg) in
tetrahydrofuran (0.5 mL), a 9.8 mol/L solution of methylamine in methanol (0.5 mL) was

added at room temperature, the reaction vessel was sealed, and then by using a microwave

212



reaction system, the mixture was stirred at 80°C for 30 minutes. The reaction mixture was
cooled to room temperature, and then the solvent was evaporated under reduced pressure.
The obtained residue was purified by silica gel column chromatography (eluent, 40 to 27%
hexane in ethyl acetate) to obtain 5-iodo-N*-methyl-N*-propylpyrimidine-2,4-diamine
(F222, 32.4 mg) as white solid.

MS m/z (M+H): 293.1

[0451]

(12)

By using 2,4-dichloro-5-iodopyrimidine, Intermediates (F17) to (F22) and
Intermediates (F176) to (F186) were obtained in the same manner as that of Example 35,
(1) or Example 36, (1).

[0452]
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[Table 59]

Conlg)(;)und Structure Physicochemical data
iee
F17 ST i
=N
0
CN
F18 ITHNL -
(X
N"cl
N_0_
g
F19 L MS m/z (M-H): 363.0
| N
N/)\CI
an
F20 L -
I N
N/)\CI
HNTTF
F21 N -
N/)\CI
HNA
F22 Iy -
I
N/)\CI
HN
| /w .
F176 N MS m/z (M-H): 308.0
N/)\CI
F177 I\ﬁiN MS m/z (M+H): 299.0
I
N/j\CI
o
F178 I\ﬁN MS m/z (M+H): 285.0
Nj:n
0o
F179 I\hN MS m/z (M+H): 299.0
I
N/)\CI
HNJ
F180 Ay MS m/z (M+H): 284.0
A
N Cl
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[0453]

[Table 60]
Conll}):und Structure Physicochemical data
HNJ\
F181 .I/gN MS m/z (M+H): 298.0
|
N/)\CI
HN
F182 'IKN MS m/z (M+H): 270.0
L A
N Cl
jeg
F183 M MS m/z (M+H): 350.0
B
N/)\CI
HN
F184 'ﬁ?@ MS m/z (M+H): 346.0
Py
N Cl
F
HN
F185 IA,T@ MS m/z (M+H): 364.0
LA
N Cl
HN>SON
F186 'IAN MS m/z (M+H): 314.0
N/)\CI
[0454]
(13)

In the same manner as that of Example 35, (2) or Example 36, (11), Intermediates
(F23) to (F39), Intermediates (F187) to (F234), and Intermediates (F327) were obtained.

[0455]
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[Table 61]

Corrlg)(;)und Structure Physicochemical data

HN/( o

F23 I\ﬁN /Q)LNHZ -
N/)\H
HN/r

F24 I\hN -
L
NZ N CN
HN/r

F25 NGZN" CN MS m/z (M+H): 380.2
(LY
N/)\”
AI

F26 I\ﬁ” Q ]
N/)\H F

N\

WL

F27 I\ﬁ%N -
(LA
N/)\” F
HNJ/

F28 IﬁN F MS m/z (M+H): 373.1
(LT
N/)\H
on
HN

F29 lﬁ“ -
(LA
N/)\H F
HNJ/ o

F30 I\ﬁN /@)LT/ -
N/)\”

[0456]
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[Table 62]

Corrlg)(;)und Structure Physicochemical data
HNTS
F31 I\ﬁ%N )
(AL
NN F
HN
F32 |\(§N o -
(AL KX
Nig N F
HNJ/
F33 NSy A )
e
Ion
HN
F34 NENP N -
| |
N/)\ﬂ N
HNJ/
F35 SN A0 -
| |
N/)\H ~-N
HNF
|
F36 N Q -
N/)\n F
HNA
F37 NN o -
N/)\NO/
H
HNJ/
F38 N2 F )
(L X
N/)\H F
HNA
F39 )
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[0457]

[Table 63]
Con;})é)und Structure Physicochemical data
HN"F
| o
F187 \ﬁN > MS m/z (M+H): 421.3
| N/)\N/©:F ‘ ( ’ )
H
/A
F188 N MS m/z (M+H): 389.4
[ J@[
F189 \{\N MS m/z (M+H): 394.1
b§ J@(
F190 fk Q MS m/z (M-H): 383.2
HNJ/ N\N/
F191 A MS m/z (M+H): 409.1
/)\
N
F192 An Jé( MS m/z (M+H): 409.1
N
H
f ¢
F193 J{;f MS m/z (M+H): 409.1
F194 /é/ MS m/z (M+H): 459.2
NTONTS
H
HNJ/
F195 MS m/z (M+H): 409.1
ey
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[0458]

[Table 64]
Compound . .
No Structure Physicochemical data
F196 HNJ/ MS m/z (M+H): 409.1
A\ _ z (M+H): .
(X
H
HNf
F197 N MS m/z (M+H): 409.1
N/J\N
Ho N
, ~N
|
| -
N/)\H
J
F199 NN CN MS m/z (M+H): 381.1
N
| N/)\NO/
H
HNJ/ Foh
F200 l\ﬁN N MS m/z (M+H): 403.1
| s N
F201 HNJ/ MS m/z (M+H): 412.1
| SN s zZ +H): .
Ilf/ HQ@
HNJ/ 6
F202 Sy N MS m/z (M+H): 436.1
(OO
H
HN/I/
F203 | e MS m/z (M+H): 370.1
N/)\H N
F204 MS m/z (M+H): 384.1
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[0459]

[Table 65]
Compound . .
No Structure Physicochemical data
J
F205 IIAN MS m/z (M+H): 360.2
I
NJ\HO\F
.
F206 IIAN cN MS m/z (M+H): 367.1
| N/)\NJ@/
H
BN
F207 'IAN MS m/z (M+H): 374.1
| N)\N/©\F
H
OJ\
F208 'Y&N CN MS m/z (M+H): 381.1
| N/J\NO
H
F209 OJ/ MS m/z (M+H): 360.2
l\ﬁ%N 7z M+H): .
|
N/)\HQF
HNJ/
F210 'IAN ) MS m/z (M+H): 467.1
(0w
H o/\
[6)
I
HN N~N ©
F211 NS b MS m/z (M+H): 467.2
| N/)\N
H
I
HN \FO
F212 L N MS m/z (M+H): 467.2
I N
N/)\H s
HN/r
SN
F213 | N/ANQ MS m/z (M+H): 467.2
H 1
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[0460]

[Table 66]
Corrlg)(;)und Structure Physicochemical data
HNJ
F214 NNV MS m/z (M+H): 359.1
I
N/)\HQF
HNJ
F215 IAN oN MS m/z (M+H): 366.1
Nig NO/
H
HNA
F216 NS MS m/z (M+H): 371.2
I
N H/@F
HNJ\
F217 NN MS m/z (M+H): 373.1
I
N/J\HQF
HN
F218 SN GN -
I N/)\N/©/
H
HN
|
F219 [N MS m/z (M+H): 352.1
NAHJ@LCN
HN™
o)
F220 \ﬁN > MS m/z (M+H): 375.1
I N/)\N/©:F ’ ( ’ )
H
HNJ/
F221 I\K\N o MS m/z (M+H): 395.1
\NJ\H@E/
HNJ/
F222 o MS m/z (M+H): 293.1
N/)\H/

221




[0461]

[Table 67]
Compound . .
No Structure Physicochemical data
HNT
|
F223 I'AN MS m/z (M+H): 345.1
N/J\HQ\F
HNT
| CN
F224 I'AN ;
N/)\HO
o™
F225 lIﬂN MS m/z (M+H): 357.1
|
N7 H/
oy
F226 lIiN MS m/z (M+H): 345.1
|
-
el
F227 IIiN MS m/z (M+H): 385.1
|
HN/\©
F228 lI'A)NL MS m/z (M+H): 341.1
N H/
HN™
| F
F229 SN MS m/z (M-H): 343.1
N/)\HO
F
HN
F230 'Iﬁ @ MS m/z (M+H): 359.1




[0462]

[Table 68]
Compound . .
No Structure Physicochemical data
HNA
F231 '\ﬁ%N F MS m/z M+H): 371.1
I
N/)\HO
HNA
F232 'IAN MS m/z (M+H): 378.1
I
N/*HQCN
HNT ,
F233 NS " MS m/z (M+H): 399.1
NJ\N {
H F
HNT F
F234 'ﬁN @[& MS m/z (M+H): 399.1
N N
H \
2N N
N
F327 |\ﬁ\ -
s
N“ONT
H
[0463]
(14)

In the same manner as that of Example 35, (3), Intermediates (F40) to (F56) and
Intermediates (F235) to (F241) were obtained.
[0464]
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[Table 69]

Corrlg)(;)und Structure Physicochemical data
g HNf [0}
F40 dﬂ A, O)LNHZ MS m/z (M+H): 483.2
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H
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HN
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N
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F46 dﬂ ' -
° | N//'\II\NQF
H
S HNJ/ 0]
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© | N/)\N !
H
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[Table 70]

Compound

No Structure Physicochemical data
o
0 T
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SN
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HN
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0 IN/ H/@[F
0 s
HN
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] s
HN
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o lN/)\N SN
5 H
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0 s
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o 'NA”J@[
9 HNA
F55 C@ N Ay N )
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|
NJ\HQ/
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[0466]

[Table 71]
Conll%):und Structure Physicochemical data
: (0]
N \\ HN
F236 SN -
|
O N/)\H/@F
o
C@ S MS m/z (M+H): 437.3
F237 SN z (M+H): .
|
° N? H/Q\CN
; S
HN
F238 &zo S on MS m/z (M+H): 4453
sy As
(0]
F239 ©E§N s MS m/z (M+H): 430.3
D F z (M+H): .
TN oy
o P :
F240 C@N on MS m/z (M+H): 437.3
SN z +Hh): .
o 'NJ\H/@/
9 I
HN
F241 Cgit A CN MS m/z M+H): 437.4
| N
o NJ\HO
[0467]
(15)

In the same manner as that of Example 35, (4), Intermediates (F57) to (F73),
Intermediates (F242) to (F248), and Intermediates (F328) were obtained.

[0468]
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[Table 72]

Corrlg)(;)und Structure Physicochemical data
HoN S HN (o} .
F57 N Ay O)LNHZ MS m/z (M+H): 353.2
N/)\N
H
F58 reN S -
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N H CN
HNJ/
F59 HaN X Ay CN MS m/z (M+H): 335.3
N/)\N
H
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|
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|
N/)\N
H
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(N
NJ\HQF
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F64 N Ay N7 MS m/z (M+H): 381.4
I . |
H
[0469]
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[Table 73]

Compound

No Structure Physicochemical data
N__O_
|
X
HN
HzN X -
F65 A |\j'\
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(X
N/)\N F
H
HNJ/
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INJ\N N
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SN = |
IN/)\N N
H
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INJ\N N
H
W HN/r
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N/)\N F
HN"F
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H
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Ny F
H
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F73 N I\N /@O\ -
N/)\N F
H
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[0470]

[Table 74]
Compound . .
No Structure Physicochemical data
F242 SN > MS m/z (M+H): 376.3
(O 2 (VD
H
N S HN
F243 SN MS m/z (M+H): 300.2
| N)\N/©\F ’ ( )
H
HoN N HN
F244 [N MS m/z (M+H): 307.2
N/ HO\CN
HNJ/
F245 HoN A N o -
Lo
H
HaN S HN _
F24 oN M M-+H): .
6 |NJ\N@( S m/z (M+H): 300.3
H
HAN A " N
F247 [N MS m/z (M+H): 307.3
N/)\H
HoN HNJ/ )
F248 Sy /©/CN MS m/z (M+H): 307.3
N/)\N
H
HN/(
F328 PN oN MS m/z (M+H): 309.3
" NAHQ
[0471]
(16)

[Formula 199]

g 0 g
H
N HN
HaN A HIN Q Boc” \)L” A Q
I \N /©)LNH2 - | \)N\ NH2
N/J\N N/ N
H H

(F57)

By using 4-((5-(5-amino-1-pentyn-1-yl)-4-(propylamino)pyrimidin-2-

yl)amino)benzamide (F57), tert-butyl (2-((5-(2-((4-carbamoylphenyl)amino)-4-
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(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-2-oxoethyl)carbamate (F74) was

obtained in the same manner as that of Example 35, (5).

[0472]
(17)
[Formula 200]
o}
BOC,“\)OLN « HNJ/ 0 HN « HNf o
I P
N/)\N N/)\N
H H

(F74) (E75)

By using tert-butyl (2-((5-(2-((4-carbamoylphenyl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-2-oxoethyl)carbamate (F74), 4-((5-(5-
(2-aminoactamido)-1-pentyn-1-yl)-4-(propylamino)pyrimidin-2-yl)amino)benzamide (F75)
dihydrochloride was obtained in the same manner as that of Example 35, (6).

[0473]

(18)
[Formula 201]
o
HZN\)LN HNf o) o) HNf o
H/\/\KQN O)LNHZ HzN\)LH/\/\/\KQN /©)LNH2
N/)\N N/)\N

(F75) (F76)

A mixed solution of 4-((5-(5-(2-aminoactamido)-1-pentyn-1-yl)-4-
(propylamino)pyrimidin-2-yl)amino)benzamide (F75) dihydrochloride (100 mg) in
methanol (60 mL) and acetic acid (4 mL) was prepared, and hydrogenation was performed
at room temperature and a flow rate of 1 mL/minute in a flow type hydrogenation reactor
set with a 10% palladium-carbon cartridge. The solvent was evaporated under reduced
pressure to obtain 4-((5-(5-(2-aminoactamido)pentyl)-4-(propylamino)pyrimidin-2-
yl)amino)benzamide (F76) dihydrochloride (90 mg) as white solid.

MS m/z (M+H): 414.3

[0474]
(19)
[Formula 202]
Boc\N HN/A HZN'O\ENLA
H SN CN SN CN
g — (LT
H H

(F56) (F77)
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By using tert-butyl ((1S,3R)-3-((2-((4-cyanophenyl)amino)-4-
(cyclopropylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)carbamate (F56), 4-((5-(((1S,3R)-3-
aminocyclohexyl)ethynyl)-4-(cyclopropylamino)pyrimidin-2-yl)amino)benzonitrile (F77)
dihydrochloride was obtained in the same manner as that of Example 35, (6).

[0475]
(20)

In the same manner as that of Example 35, (5), Intermediates (F78) to (F126),
Intermediates (F249) to (F287), Intermediates (F329) and (F330) were obtained.

[0476]
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[Table 75]

Corrlg);)und Structure Physicochemical data
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[0477]

[Table 76]

Conll}:):und Structure Physicochemical data
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[Table 77]

Compound

No Structure Physicochemical data
9 J/
_N HN
F99 Boe \E)LH % SN =z SN -
LA
0]
Boc”!‘\)LN HNJ/
F100 N N A /@\ -
N? N F
F101 B! HNJ/ .
Boc” Y N Z I\N
N/)\H F
l i HNJ/
F102 B T N A -
N/)\H F
| (0]
N HNSF
F103 ot HNN J gt '
N/J\H F
»: ol
F104 Boc” ﬁu”\(gN on MS m/z (M+H): 520.4
(LT
H
Bog | 9 J/
HN
F105 SIS A, on MS m/z (M+H): 532.4
N7 N
19 J/
F106 BOC’N%”/\/\E’I;N CN -
N/)\H
19 A
F107 B°°'NfLN HN\N o _
'N/)\HO/
Boc @
- HN
F108 S e Y on .
(X 7
N
H
[0479]
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[Table 78]

Compound

No Structure Physicochemical data
%5 ol
F109 N N Ay CN -
S99}
H
i e
F110 N = S CN -
N/)\H
A wi
Boc” N
F111 H Y CN i
'N/)\NO
H
S e
Boc” N A
F112 A U o )
'N/J\H@
'\)OL
_N HN
F113 B Y N TN A, QF )
N/)\H F
|9 AN
F114 BOC’N\E)LH N HN o
= | \N ~N -
Nig H/G[F
3 g
F115 e i
H N CN
'NJ\HO
T HNf
F116 Boc” Y H“/\(g on ]
\O | N
. NJ\HO
Boc |, @ J/
N N HN
F117 N S, Q ]
N? N F
[0480]
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[Table 79]

Compound

No Structure Physicochemical data
EIBOﬁO J/
F118 "t S -
()
NJ\HO\F
o5 w
F119 Sj)L NN, -
|
: NJ\HO\F
s o wi
F120 Sj)L NN o )
I N
: e
Boc @
F121 S lHN\N o :
F N/)\H .
Boc;\l HO HN/(
F122 Qj)L NN o i
N | N
F s ¥y
BocNH HN/(
F123 N S A -
| N
N? H/@F
o5 i
F124 xj)L NN i
| N
o1 N/*HQF
o3 v
F125 gj)L NN, on i
FY IN/ N/©/
H
A v
F126 Boc™ N S, OCN ;
\O |
| N/)\H
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[0481]

[Table 80]
Conll%);)und Structure Physicochemical data
Boc rlxl\)oLN « HN "F
F249 Y HN\(&N QO\ MS m/z (M+H): 561.2
N” N F
F250 BocH ON N HN/I/ c
H N N -
s
e
= HN
F251 /0"-ON‘)L N N A Q MS m/z (M+H): 555.4
Boc N/)\u .
yo
= HN
F252 /O‘ON‘)L NN A, J@L MS m/z (M+H): 555.4
Boc N/)\H .
\ ?O HNJ/
F253 OON)L N St OCN MS m/z (M+H): 562.4
Boc N/)\H
\ H
= HN
F254 O“ON)L N Sy OCN MS m/z (M+H): 562.4
Boc N/J\H
I8 wi
F255 Boem TN X Sn CN -
S |
oK N/)\H/@
L8 i
F256 B))LH A o -
/¢ | N
g i
F257 Boc” N MS m/z (M+H): 534.4
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[0482]

[Table 81]
Compound . .
N Structure Physicochemical data
0.
SO
F258 Boo™ N S A, on MS m/z (M+H): 548.4
IN/J\N
H
i HNf
F259 oy M N = J@L MS m/z (M+H): 541.4
Boc N/ H .
H § HNf
F260 ”O“ON')L 7N Ay J@L MS m/z (M+H): 541.4
Boc N/)\H .
0 s
= HN
F261 “O'ON)L NN A ©/CN MS m/z (M+H): 548.4
Boc N/J\u
0 i
HO ﬂ N _ HIY .
F262 g S OCN MS m/z (M+H): 548.4
Boc N H
Az s
HN
F263 Boc ¥ N Ay oN MS m/z (M+H): 548.5
A o)
F264 Boc” N X Ay oN MS m/z (M+H): 562.4
N/)\HO
Ny
F265 N H SNy J@L MS m/z (M+H): 515.4
Boc N/ H .
e
= HN
F266 /O’ON_AN SN J@L MS m/z (M+H): 527.4
Boc N/)\H .
e
HOLO?)LN N HIN
F267 N Sy MS m/z (M+H): 513.4




[0483]

[Table 82]
Conll}a:und Structure Physicochemical data
(6]
u HN™
268 F"Q,_/l H“/\h, J@L MS m/z (M+H): 522.4
Boc N/)\H o
Boc, H? N
F269 {“j/L N“/\ﬁ MS m/z (M-H): 502.4
| \N = . .
N*HQCN
Boc H o >
F270 {lj)kuN MS m/z (M+H): 497.4
= - 497.
NJ\HO\F
|9 J/
F271 S e MS m/z (M+H): 500.4
= H ~ IN O"\{ Z ( + ). .
\NAHJ\)\
Boc y Q /I/
HN
F272 QNj)L N SN o MS m/z (M+H): 512.4
S AT
H
H ] -
273 F‘O’)L HN\? F MS m/z (M+H): 515.4
N SN . .
‘Boc |
o m@
Fu:.O;I)OLN N HN
F274 " HM\(kN OF MS m/z (M+H): 515.4
Boc N/)\H
H Q e
S HN
275 /O‘CN_)L HN\(kN OF MS m/z (M+H): 527.5
Boc N/)\N
(0]
d HN
76 /OWQ_)( HW\(EN OF MS m/z (M+H): 527.5
Boc N/)\u
F277 MS m/z (M+H): 513.4

H HNT
HO;O)LN N
AN F
TN o
Boc
N7 N
H
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[0484]

[Table 83]
Conll}):und Structure Physicochemical data
B -
F278 SO I ! F MS m/z (M+H): 513.4
N =N . .
‘Boc |
5 N/)\HO
(}I;I)?\N HNT
F279 v SN OF MS m/z (M+H): 483.4
Boc N/)\N
H
F@Hi N
F280 NoH N Ay on MS m/z (M+H): 522.4
' 0C |
0 N/AHO
| (0]
Boc/N\)l\N A HN
F281 H Ay OCN MS m/z (M+H): 478.4
N/)\H
| 9Q P
BOC,N\)LN S HN
F282 Hw\h OF MS m/z (M+H): 471.4
N/J\H
(0]
Boc., ~ A, « HNJ/ ‘
F283 N N A OCN MS m/z (M+H): 478.5
N/)\u
H\/\)OI\
F284 Boc”" NN on MS m/z (M+H): 492.5
'N/)\N/@
H
(0]
H HN™
F285 ‘ON)LH N A QF MS m/z (M+H): 511.4
Boc N/J\H
o
F d HN™
F286 F@_A” = A OF MS m/z (M+H): 533.4
Boc N/ H
TS
F287 CNY)L NN MS m/z (M+H): 525.4
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[0485]

[Table 84]
Compound ) )
Structure Physicochemical data
No.
F329 . ‘””\N o MS m/z (M+H): 480.5
Boc. ~ Ay Ny
H H H
HNJ/
F330 o0 ANy cN MS m/z (M+H): 494.5
[0486]
21

In the same manner as that of Example 35, (6), Intermediates (F127) to (F175),
Intermediates (F288) to (F326), Intermediates (F331) and (F332) were obtained.

[0487]
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[Table 85]

Corrlg)(;)und Structure Physicochemical data
HZN\)?\N « HNJ/ o
F127 i A, O)LNHZ ]
Nig N
2 J
F128 CUNGNY S HN ]
TN
N/)\N CN
HN\)?\ HN/( o
F129 A W Q)LNHZ MS m/z (M+H): 438.3
Nig N
HN\)?\ HN/‘/
F130 TN = oN MS m/z (M+H): 420.4
Nig N
O
Hrlu\_/lLN N o/D
F131 N L ]
'NAHJ@LF
N
48 pee
F132 Tl My ]
N/J\H F
HIL\)OL HNf
F133 H“/\(gN F MS m/z (M+H): 399.3
S99l
H
HI!l\)(l)\ HNf
F134 N A \n CcN MS m/z (M+H): 406.4
(O
H
9 J/
F135 HN\_:)LN <
NG g -
N/)\H F
F136 Hl!l ON S HNJ/
2 H N SN -
'N/)\HQF
[0488]
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[Table 86]

Structure

Physicochemical data

Compound

No.

F137

HIL\_)?\H/\/\E’\LJ/
a LA,

F138

| Q J/
HN N L
1 HNN
I /@\
\© N/)\N F
H
CN

F139

| 0]
HN\'/U\N < N
= H N SN
|
mkNi:j\F
H

F140

F141

F142

F143

F144

F145

F146

F147

[0489]
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Structure

Physicochemical data

[Table 87]
Compound
No.

F148

F149

F150

F151
o}

F152

F153

F154

F155

F156

F157

F158

[0490]
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[Table 88]

Corrlg)(;)und Structure Physicochemical data
Hﬂo HNJ/
F159 Q)L TN A oN -
|N/)N\N/©/
N
AR )
F160 N N Ay oN -
'N/J\N/@
HN\)CJ)\ HNJ/
F161 (A W oN -
IN/)\N/©/
H
Hl!l\)oj\ HN
F162 TR A J@[F -
N/)\H F
H’L\iiN S HNA
F163 SR N J@[O\ -
N//]\” F
S
Fl64 HN\)Lﬁ D) HN\N CN i
'N/J\HO/
0
HZN\)LN HNJ/
F165 i H TN o OCN -
(0]
| NZ H
HHO HN
F166 d)L A U -
(N (j
NZ N F
o] HNJ/
F167 (j)L I SN e -
I N
Nig N F
HHO HNJ/
F168 Sj)L NN -
N
: N/A”JCLF
[0491]
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[Table 89]
Conlg)(;)und Structure Physicochemical data
H H Q HNJ/
F169 N N A oN -
I N
: o T
(0]
F170 QHjH)L N g
H XA -
< | N
: N/ANJ@LF
H H 2 HN/(
F171 d)L NN, on :
5 T
HN N i HNJ/
F172 J)L N A,
(IO
N/)\H F
HHO J/
F173 &Nj* N i
SN
i 'NA”J@LF
“HO HNJ/
F174 ;j)L ' W on i
F L L
NN
19 J/
HN HN
F175 {H“/\ﬁ,ﬂ on .
(0]
LS o~
N AL L F
288 : HW\(gN J@[O\ MS m/z (M+H): 461.3
NN F
H
o
HN L HNJ/
F289 H A J©/CN -
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[0492]

[Table 90]
Conll%):und Structure Physicochemical data
50 HNf
F290 o ONHA u“/\(gN 0 MS m/z (M+H): 455.3
N/)\H F
i HNf
N7 N F
\ 50 HNJ/
F292 or TN A on MS m/z (M+H): 462.3
'N/)\NO
H
\ F_'=O HN/I/
903 O.ONH)LHN\(EN on MS m/z (M+H): 462.3
N/)\N
f H
| (o]
F294 L N :
OH -
N N
H
F295 o S HNf
H A CN -
/ | N
o NAHO
N o e
F296 A :*N\N Sh -
N/)\H
A IS
F297 A i on -
l N/)\N
H
HO
= HN
F298 Hon N X MS m/z (M+H): 441.3
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[0493]

[Table 91]
Conll%):und Structure Physicochemical data
B J/
F299 “ON HM\ENK MS m/z (M+H): 441.3
NH l\N O\
N/)\H F
H HNJ/
F300 o N A Ay oN MS m/z (M+H): 448.3
N/)\u
i HNf
F301 Hom Y S QCN MS m/z (M+H): 448.3
IN/)\u
HN\)OL HNJ/
F302 N A, on ;
(LT
H
(0]
F303 HN\)LN « HN/l/
H N SN CN -
'N/)\NO
H
O 7
= HN
F304 F‘Q#HNN MS m/z (M+H): 415.3
N/J\H F
Ho -
= HN
F305 /O‘ONH)L TSN i
N/)\N/©\F
H
e
= HN
F306 “O‘ONH)L TN, i
IN/)\N/Q\F
H
(o]
E HN
F307 F‘ONH)LH Sy Q MS m/z (M+H): 422.3
N/)\H CN
T HN
F308 {'j)k i ]
L,
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[0494]

[Table 92]
Conll}):und Structure Physicochemical data
“ H Q HN/
F309 d)( ”N\(EN i
|
N H/QF
|9 J/
HN\_)LN  m ‘
F310 x H“/\ka o MS m/z (M+H): 400.4
A
H
H H Q HN/I/
_— d%,d«/\h - MS m/z (M+H): 412.3
S A
H
(e}
H HN™
12 Fﬁ”NN OF MS m/z (M+H): 4153
N/)\N
H o P
= HN
F313 F"'ﬁ”NN OF MS m/z (M+H): 415.3
N/J\H
H o s
= HN
M4 /O‘CNH)L HN\(kN OF MS m/z (M+H): 427.4
N/J\H
(e}
d HN
F315 » ONHA MM\(&N OF MS m/z (M+H): 427.4
N/)\H
H 0 e
= HN
F316 Hoﬁ”NN QF MS m/z (M+H): 413.3
N/)\H
(o]
il HN
F317 "o MNNN QF MS m/z (M+H): 413.3
N/)\H
F318 MS m/z (M+H): 383.3

o)
) H/\/\(b\‘ F
d L O
N/)\N
H
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[0495]

[Table 93]
Conll%):und Structure Physicochemical data
: -
F319 F‘Q:H)L” N lHN\N OCN MS m/z (M+H): 422.2
N/J\H
(o]
HrI\J\)LN 7
F320 TN Sy OCN MS m/z (M+H): 378.3
NT N
[t :
HN\)LN S HN
F321 TN QF MS m/z (M+H): 371.3
N/J\H
(0]
HZN/\)LN HNJ/
F322 N L, on ]
'NJ\NO
H
(0]
F323 AN lHN\N OCN ]
N/)\H
(0]
d HN
F324 T A OF MS m/z (M+H): 411.3
(0] N/ H
a HN
F305 F@fku“/\(@ OF MS m/z (M+H): 433.3
w: v
F326 AN A, J@L MS m/z (M+H): 425.3
N/)\H F
F331 _ ‘HN\N o i
F332 " ;
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[0496]
[Example 37]
In the same manner as that of Example 35, Compounds (7-2) to (7-96) were
obtained.
[0497]
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[Table 94]

Compound
No.

Structure

Physicochemical data

7-2

0 J/
"
N HN o
\’T‘/\A( \)’L” % §
0 | J\I\ NH,
NN
H

"H-NMR (CD;OD) : 7.88 (1H, s), 7.81
(4H, s), 6.81-6.76 (1H, m), 6.15 (1H, d,
J=15.9Hz), 3.91 (2H, s), 3.55-3.46 (2H,
m), 3.41 (2H, t, J=6.6Hz), 3.13 (2H, dd,
J=6.6, 1.3Hz), 2.52 (2H, t, J=6.6Hz), 2.26
(6H, s), 1.77-1.69 (4H, m), 0.99 (3H, t,
J=7.3Hz)

7-3

"H-NMR (CDCl5) &: 8.41-8.32 (1H, m),
8.09 (1H, s), 7.96 (1H, s), 7.62 (1H, d,
J=9.2Hz), 7.37-7.34 (1H, m), 7.24 (1H, d,
J=7.3Hz), 6.94 (1H, dt, J=15.2, 5.9Hz),
6.81 (1H, t, J=5.9Hz), 6.52-6.24 (2H, m),
5.21 (1H, g, J=7.0Hz), 3.54-3.41 (4H, m),
3.11 (2H, d, J=5.3Hz), 3.02 3H, s), 2.45
(2H, t, J=6.6Hz), 2.27 (6H, s), 1.80-1.73
(4H, m), 1.37 (3H, d, J=7.0Hz), 1.02 (3H,
t, J=7.6Hz)

7-4

MS m/z (M+H): 549.3

7-5

"H-NMR (CDCl5) &: 8.05 (1H, s), 7.97
(1H, s), 7.79 (2H, d, J=8.6Hz), 7.56 (2H,
d, J=9.2Hz), 6.94 (1H, dt, J=15.2, 5.3Hz),
6.71 (1H, t, J=5.6Hz), 6.44-6.42 (2H, m),
5.20 (1H, q, J=7.3Hz), 3.49-3.45 (4H, m),
3.11 (2H, d, J=5.3Hz), 3.01 (3H, s), 2.45
(2H, t, J=6.6Hz), 2.27 (6H, s), 1.77-1.66
(4H, m), 1.36 (3H, d, J=7.3Hz), 1.00 (3H,
t, 1=7.3Hz)

7-6

"H-NMR (CDCl5) &: 8.21 (1H, s), 7.71
(1H, dt, J=11.7, 2.3Hz), 7.29-7.21 (1H,
m), 7.14-7.06 (2H, m), 6.93 (1H, dt,
J=15.2, 5.9Hz), 6.73 (1H, dt, J=8.3,
2.3Hz), 6.57-6.47 (1H, m), 6.47-6.35 (1H,
m), 5.29-5.15 (2H, m), 3.40 (2H, q,
J=6.6Hz), 3.14-3.04 (2H, m), 2.99 (3H,
s), 2.56-2.44 (4H, m), 2.32-2.18 (8H, m),
1.94-1.67 (4H, m), 1.35 (3H, d, J=6.6Hz)
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[0498]
[Table 95]

Compound
No.

Structure

Physicochemical data

7-7

'H-NMR (CDCls) 8: 8.84 (1H, dd, J=4.3,
1.7Hz), 8.38-8.31 (2H, m), 8.20 (1H, s),
8.10-8.02 (2H, m), 7.97 (1H, dd, J=9.2,
2.0Hz), 7.63-7.54 (1H, m), 7.38 (1H, dd,
J=8.3,4.3Hz), 7.31 (1H, s), 7.21-7.14 (2H,
m), 6.93 (1H, dt, J=15.2, 5.9Hz), 6.75-6.59
(2H, m), 6.41 (1H, d, J=15.2Hz), 5.20 (1H,
g, J=7.0Hz), 3.59-3.46 (2H, m), 3.10 (2H,
d, J=5.9Hz), 2.97 (3H, s), 2.52 (2H, t,
J=5.6Hz), 2.26 (6H, s), 1.86-1.74 (2H, m),
1.36 (3H, d, J=7.0Hz)

7-8

"H-NMR (CDCl5) 8: 7.95 (1H, s), 7.60-
7.52 (2H, m), 7.04-6.90 (3H, m), 6.88 (1H,
s), 6.57 (1H, brs), 6.46 (1H, d, J=15.2Hz),
6.03 (1H, brs), 4.03 (2H, s), 3.50-3.40 (4H,
m), 3.20 (3H, s), 3.10 (2H, d, J=5.9Hz),
2.47 (2H, t, J=6.6Hz), 2.27 (6H, s), 1.82-
1.64 (4H, m), 0.98 (3H, t, J=7.3Hz)

7-9

"H-NMR (CDCls) &: 7.98 (1H, s), 7.76
(2H, d, J=9.2Hz), 7.57 (2H, d, J=8.6Hz),
7.20 (1H, s), 6.96 (1H, dt, J=15.2, 5.9Hz),
6.59 (1H, brs), 6.47 (1H, d, J=15.2Hz),
6.27 (1H, brs), 4.04 (2H, s), 3.54-3.40 (4H,
m), 3.20 (3H, s), 3.10 (2H, d, J=5.9Hz),
2.48 (2H, t, J=6.9Hz), 2.27 (6H, s), 1.82-
1.66 (4H, m), 1.00 (3H, t, J=7.3Hz)

7-10

VA

"H-NMR (CDCly) &: 7.95 (1H, s), 7.83
(1H, d, J=11.9Hz), 7.22-6.88 (4H, m), 6.68
(1H, t, J=8.3Hz), 6.46-6.41 (3H, m), 4.52
(1H, d, J=11.2Hz), 3.54-3.41 (4H, m), 3.10
(2H, d, J=5.9Hz), 3.05 (3H, s), 2.43 (2H, t,
J=6.6Hz), 2.37-2.27 (7H, m), 1.76-1.66
(4H, m), 1.00 (6H, t, J=7.3Hz), 0.86 (3H,
d, J=6.6Hz)

7-11

"H-NMR (CDCl5) 8: 7.96 (1H, s), 7.83
(14, dt, J=12.1, 2.3Hz), 7.25-7.07 (3H, m),
6.94 (1H, dt, J=15.2, 5.9Hz), 6.67 (1H, dt,
J=8.3, 2.3Hz), 6.51 (1H, brs), 6.42 (1H, d,
J=15.2Hz), 6.33 (1H, t, J=5.9Hz), 5.11
(14, t, J=7.6Hz), 3.54-3.42 (4H, m), 3.10
(2H, d, J=5.9Hz), 2.99 (3H, s), 2.45 (2H, d,
J=7.6Hz), 2.27 (6H, s), 1.79-1.59 (6H, m),
1.56-1.43 (1H, m), 1.03-0.90 (9H, m)
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[0499]
[Table 96]

Compound
No.

Structure

Physicochemical data

"H-NMR (CDCls) é: 7.95 (1H, s), 7.83 (1H,
dt, J=12.1, 2.1Hz), 7.38 (1H, s), 7.20 (1H, q,
J=7.7Hz), 7.11 (1H, d, J=8.3Hz), 6.92 (1H,
dt, J=15.2, 5.9Hz), 6.67 (1H, dt, J=8.3,
1.8Hz), 6.53 (1H, t, J=5.9Hz), 6.46-6.37
(2H, m), 4.63 (1H, d, J=11.2Hz), 3.53-3.40
(4H, m), 3.10 (2H, dd, J=5.9, 2.1Hz), 3.05
(3H, s), 2.43 (2H, t, J=6.6Hz), 2.27 (6H, s),
2.21-2.05 (2H, m), 1.78-1.66 (4H, m), 1.43-
1.31 (1H, m), 1.02-0.85 (9H, m)

7-13

"H-NMR (CDCl5) 5: 7.93 (1H, s), 7.83 (1H,
dt, J=12.1, 2.1Hz), 7.32-7.09 (8H, m), 6.87
(1H, dt, J=15.2, 5.9Hz), 6.67 (1H, dt, J=8.1,
2.1Hz), 6.53 (1H, t, J=5.9Hz), 6.35-6.30
(2H, m), 5.33 (1H, t, J=7.6Hz), 3.57-3.31
(5H, m), 3.08-2.94 (6H, m), 2.32 (2H, ,
J=5.0Hz), 2.25 (6H, s), 1.81-1.63 (4H, m),
1.02 3H, t, J=7.6Hz)

CN

"H-NMR (CDCl) &: 8.44 (1H, s), 8.21 (1H,
s), 8.00-7.91 (3H, m), 7.60 (2H, d, J=8.6Hz),
7.30-7.17 (2H, m), 7.12-7.06 (1H, m), 6.94
(1H, dt, J=15.2, 5.9Hz), 6.75 (1H, dt, J=8.3,
2.4Hz), 6.67-6.58 (1H, m), 6.43 (1H, d,
J=15.2Hz), 5.19 (1H, q, J=7.0Hz), 3.58-3.45
(2H, m), 3.11 (2H, d, J=4.6Hz), 2.98 (3H, s),
2.56-2.46 (2H, m), 2.27 (6H, s), 1.84-1.70
(2H, m), 1.36 (3H, d, J=7.0Hz)

7-15

"H-NMR (CDCl5) &: 7.97 (1H, s), 7.67 (2H,
d, J=8.6Hz), 7.40 (2H, d, J=8.6Hz), 7.03
(1H, s), 6.94 (1H, dt, J=15.2, 5.9Hz), 6.52
(1H, brs), 6.42 (1H, d, J=15.2Hz), 6.25 (1H,
brs), 5.18 (1H, q, J=7.3Hz), 3.54-3.40 (4H,
m), 3.10 (2H, d, J=6.6Hz), 3.07 (6H, brs),
2.99 (3H, s), 2.49-2.39 (2H, m), 2.27 (6H,S),
1.77-1.68 (4H, m), 1.36 (3H, d, J=7.3Hz),
1.00 (3H, t, J=7.6Hz)

"H-NMR (CDCl) &: 7.97 (1H, s), 7.68 (2H,
d, J=8.6Hz), 7.40 (2H, d, J=8.6Hz), 7.34
(1H, s), 6.95 (1H, dt, J=15.2, 5.9Hz), 6.69
(1H, brs), 6.46 (1H, d, J=15.2Hz), 6.13 (1H,
brs), 4.04 (2H, ), 3.52-3.40 (4H, m), 3.20
(3H, s), 3.10 (2H, d, J=6.6Hz), 3.07 (6H, s),
2.47 (2H, t, J=6.6Hz), 2.26 (6H, s), 1.82-
1.66 (4H, m), 0.99 (3H, t, J=7.6Hz)
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Compound
No.

Structure

Physicochemical data

7-17

9 J/
N HN
\’\\‘W \;)LH A
N“ON F
H

"H-NMR (CDCls) 8: 7.95 (1H, s), 7.83
(1H, dt, J=12.1, 2.3Hz), 7.26-7.17 (3H,
m), 6.94 (1H, dt, J=15.2, 5.9Hz), 6.67
(1H, dt, J=8.1, 2.3Hz), 6.56 (1H, t,
J=5.9Hz), 6.44 (1H, d, J=15.2Hz), 6.32
(1H, t, J=5.6Hz), 491 (1H, t, J=7.6Hz),
3.54-3.41 (4H, m), 3.11 (2H, dd, J=5.9,
1.3Hz), 3.00 (3H, s), 2.43 (2H, t,
J=6.6Hz), 2.27 (6H, s), 2.04-1.65 (6H,
m), 1.00 (3H, t, J=7.3Hz), 0.90 (3H, t,
J=7.3Hz)

9 J/
~ N HN
NTNF ~ N
‘ME( <z H/\/\(EN
h L Q
NN F
H

"H-NMR (CDCl5) &: 7.96 (1H, s), 7.83
(1H, dt, J=12.1, 2.2Hz), 7.36 (1H, s), 7.21
(1H, q, J=7.7Hz), 7.10 (1H, d, J=9.2Hz),
6.93 (1H, dt, J=15.2, 5.9Hz), 6.67 (1H, dt,
J=8.1, 2.2Hz), 6.58 (1H, t, J=5.9Hz), 6.43
(1H, d, J=15.2Hz), 6.33 (1H, t, J=5.6Hz),
5.01 (1H, t, J=7.6Hz), 3.54-3.40 (4H, m),
3.10 (2H, d, J=5.3Hz), 3.00 (3H, s), 2.43
(2H, t, J=6.6Hz), 2.27 (6H, s), 1.96-1.60
(6H, m), 1.35-1.21 (2H, m), 1.00 (3H, t,
J=7.6Hz), 0.94 (3H, t, J=7.6Hz)

7-19

"H-NMR (CDCl5) &: 8.39 (1H, d,
J=2.6Hz), 8.22 (1H, s), 8.12 (1H, s), 7.91
(1H, dd, J=9.2, 2.6Hz), 7.56 (1H, dt,
J=11.7, 2.3Hz), 7.16 (1H, q, J=7.5Hz),
7.06 (1H, s), 7.01 (1H, dd, J=8.6, 2.3Hz),
6.93 (1H, dt, J=15.2, 5.9Hz), 6.78 (1H, d,
J=9.2Hz), 6.66 (1H, dt, J=8.3, 2.3Hz),
6.64-6.55 (1H, m), 6.46-6.35 (1H, m),
5.16 (1H, q, J=7.0Hz), 3.96 (3H, s), 3.51
(2H, q, J=6.2Hz), 3.09 (2H, dd, J=5.9,
1.3Hz), 2.95 (3H, s), 2.52-2.42 (2H, m),
2.26 (6H, s), 1.80-1.69 (2H, m), 1.32 (3H,
d, J=7.0Hz)

7-20

"H-NMR (CDCl5) &: 7.93 (1H, s), 7.77
(1H, dd, J=13.9, 2.6Hz), 7.08-7.00 (1H,
m), 6.98-6.86 (3H, m), 6.59-6.49 (1H, m),
6.42 (1H, d, J=15.2Hz), 6.26-6.16 (1H,
m), 5.18 (1H, q, J=7.0Hz), 3.87 (3H, s),
3.51-3.40 (4H, m), 3.10 (2H, d, J=5.9Hz),
2.99 (3H, s), 2.43 (2H, t, J=6.6Hz), 2.27
(6H, ), 1.80-1.62 (4H, m), 1.35 (3H, d,
J=7.0Hz), 0.99 (3H, t, J=7.3Hz)
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Compound
No.

Structure

Physicochemical data

7-21

9 J/
~ NN HN
’T‘/\/}Of Y H/\/\(gN _ .
‘ /C(
N/)\ﬁ N

"H-NMR (CDCl5) : 8.40 (1H, s), 8.25-8.19
(2H, m), 7.95 (1H, s), 7.00-6.85 (2H, m), 6.72
(1H, d, J=5.9Hz), 6.43 (1H, d, J=15.2Hz), 6.32
(1H, t, J=5.6Hz), 5.20 (1H, q, J=7.0Hz), 3.49-
3.40 (4H, m), 3.10 (2H, dd, J=5.9, 1.3Hz), 3.01
(3H, s), 2.46-2.39 (2H, m), 2.27 (6H, s), 1.77-
1.65 (4H, m), 1.36 (3H, d, J=7.3Hz), 0.98 (3H,
t, J=7.5Hz)

7-22

"H-NMR (CDCl5) &: 8.39-8.17 (2H, m), 8.17-
8.05 (2H, m), 8.09 (2H, s), 7.53-7.41 (2H, m),
6.96-6.73 (4H, m), 6.41 (1H, d, J=15.2Hz),
5.19 (1H, g, J=7.2Hz), 3.82 (3H, s), 3.57-3.41
(2H, m), 3.09 (2H, d, J=5.9Hz), 2.97 (3H, s),
2.60-2.42 (2H, m), 2.25 (6H, s), 1.88-1.68 (2H,
m), 1.33 3H, d, J=7.2Hz)

7-23

"H-NMR (CDCl5) &: 8.24 (1H, d, J=2.6Hz),
7.99 (1H, dd, J=8.6, 2.6Hz), 7.93 (1H, s), 6.94
(1H, dt, J=15.2, 5.9Hz), 6.79 (1H, s), 6.72 (1H,
d, J=8.6Hz), 6.57-6.48 (1H, m), 6.42 (1H, d,

-| J=15.2Hz), 6.20-6.09 (1H, m), 5.18 (1H, q,

J=6.8Hz), 3.92 (3H, s), 3.50-3.37 (4H, m), 3.10
(2H, d, J=5.9Hz), 2.99 (3H, s), 2.43 (2H, t,
J=6.9Hz), 2.27 (6H, s), 1.80-1.66 (4H, m), 1.35
(3H, d, J=6.8Hz), 0.97 (3H, t, J=7.6Hz)

7-24

'H-NMR (CDCls) : 7.96 (1H, s), 7.81 (1H, dt,
J=11.9, 2.3Hz), 7.26-7.16 (1H, m), 7.11-7.07
(1H, m), 7.09-7.06 (1H, m), 6.95 (1H, dt,
J=15.2, 5.9Hz), 6.67 (1H, dt, J=8.6, 2.6Hz),
6.62-6.55 (1H, m), 6.48 (1H, d, J=15.2Hz),
6.20-6.10 (1H, m), 4.04 (2H, s), 3.55-3.46 (2H,
m), 3.48-3.40 (2H, m), 3.20 (3H, s), 3.13 (2H,
d, J=5.9Hz), 2.48 (2H, t, J=6.6Hz), 2.29 (6H,
s), 1.86-1.75 (2H, m), 1.76-1.64 (2H, m), 1.00
(3H, t, J=7.3Hz)

7-25

"H-NMR (CDCl5) &: 8.13 (1H, s), 7.84 (1H, dt,
J=11.9, 2.0Hz), 7.51-7.45 (1H, m), 7.28-7.18
(4H, m), 7.14-7.08 (2H, m), 6.93-6.85 (1H, m),
6.70 (1H, td, J=8.6, 2.6Hz), 6.48-6.40 (1H, m),
6.34 (1H, d, J=15.2Hz), 5.21 (1H, q, J=7.3Hz),
4.65 (1H, dd, J=15.2, 7.2Hz), 4.53 (1H, dd,
J=15.2, 6.6Hz), 3.60-3.49 (2H, m), 3.06 (2H, d,
J=5.9Hz), 2.88 (3H, s), 2.24 (6H, s), 1.83-1.69
(2H, m), 1.33 (3H, d, J=7.3Hz), 1.03 GH, t,
J=7.6Hz)
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[Table 99]

Compound
No.

Structure

Physicochemical data

7-26

\’T‘WN\,)LH N
(0]

"H-NMR (CDCls) &: 7.84 (1H, dt, J=12.5,
2.6Hz), 7.70 (1H, s), 7.25-7.04(7H, m),
6.98-6.91 (1H, m), 6.91 (1H, dt, J=15.2,
5.9Hz), 6.64 (1H, td, J=8.6, 2.6Hz), 6.39
(1H, d, J=15.2Hz), 5.66-5.58 (1H, m), 5.20
(1H, q, J=7.3Hz), 4.43 (2H, d, J=6.6Hz),
3.45-3.34 (2H, m), 3.09 (2H, d, J=5.9Hz),
2.94 (3H, s), 2.86 (2H, t, J=7.3Hz), 2.65-
2.55 (2H, m), 2.26 (6H, s), 1.65-1.54 (2H,
m), 1.35 (3H, d, J=7.3Hz), 0.97 (3H, t,
J=7.3Hz)

7-27

"H-NMR (CDCl) &: 8.83 (1H, s), 8.04
(1H, s), 7.84 (1H, dt, J=11.9, 2.3Hz), 7.74
(1H, s), 7.36 (1H, d, J=7.9Hz), 7.31-7.09
(4H, m), 7.00 (1H, dt, J=15.2, 5.9Hz), 6.80
(2H, ), 6.67 (1H, td, J=7.9, 2.0Hz), 6.45
(1H, d, J=15.2Hz), 5.48-5.25 (2H, m),
5.26-5.15 (1H, m), 3.57-3.47 (2H, m), 3.11
(2H, d, J=5.9Hz), 3.05 (3H, s), 2.27 (6H,
s), 1.82-1.69 (2H, m), 1.45 (3H, d,
J=7.3Hz), 1.03 (3H, t, J=7.6Hz)

7-28

"H-NMR (CDCl5) 8: 7.96 (1H, s), 7.82
(1H, dt, J=11.9, 2.0Hz), 7.27-7.16 (1H, m),
7.10-7.05 (2H, m), 6.93 (1H, dt, J=15.2,
5.9Hz), 6.67 (1H, dt, J=7.9, 2.0Hz), 6.60-
6.51 (1H, m), 6.41 (1H, d, J=15.2Hz),
6.11-6.00 (1H, m), 5.17 (1H, q, J=7.3Hz),
3.55-3.47 (2H, m), 3.49-3.35 (2H, m), 3.10
(2H, d, J=5.9Hz), 2.98 (3H, s), 2.27 (6H,
s), 1.75-1.62 (2H, m), 1.34 (3H, d,
J=7.3Hz), 1.34-1.24 (2H, m), 1.30 (6H, s),
1.00 (3H, t, J=7.6Hz)

7-29

"H-NMR (CD-0D) &: 7.80 (4H, s), 7.60
(1H, s), 6.78 (1H, dt, J=15.9, 6.6Hz), 6.14
(1H, d, J=15.9Hz), 3.88 (2H, s), 3.47 (2H,
t, J=7.3Hz), 3.20 (2H, t, J=6.9Hz), 3.11
(2H, dd, J=6.6, 1.3Hz), 2.36 (2H, t,
J=7.6Hz), 2.26 (6H, s), 1.72-1.67 (2H, m),
1.61-1.51 (4H, m), 1.41-1.35 (2H, m), 1.00
(3H, t, J=7.6Hz)

257




[0503]
[Table 100]

Compound
No.

Structure

Physicochemical data

7-31

HNF

| (0]
~ N
oy %”NN
‘ /©\
N/)\N F
H

"H-NMR (CDCls) &: 7.97 (1H, s), 7.77
(1H, dt, J=12.1, 2.1Hz), 7.21 (1H, dt,
J=8.3, 6.6Hz), 7.17 (1H, s), 7.10 (1H, dd,
J=8.3, 2.1Hz), 6.94 (1H, dt, J=15.2,
5.9Hz), 6.68 (1H, dt, J=8.3, 2.1Hz), 6.65-
6.60 (1H, m), 6.60-6.52 (1H, m), 6.45-6.40
(1H, m), 5.19 (1H, g, J=7.3Hz), 4.60 (2H,
dt, J=47.3, 5.6Hz), 3.71 (2H, q, J=6.6Hz),
3.46 (2H, q, J=6.4Hz), 3.10 (2H, dd, J=5.9,
1.3Hz), 3.00 (3H, s), 2.43 (2H, t, J=6.3Hz),
2.27 (6H, s), 2.21-2.04 (2H, m), 1.80-1.66
(2H, m), 1.36 (3H, d, J=7.3Hz)

7-32

o]
| g
~N N HN
’T‘W fku % on
NN
H

"H-NMR (CDCly) 5: 7.98 (1H, s), 7.77
(2H, d, J=9.2Hz), 7.60-7.48 (3H, m), 6.94
(1H, dt, J=15.2, 5.9Hz), 6.60 (1H, brs),
6.48-6.34 (2H, m), 5.19 (1H, q, J=7.0Hz),
3.56-3.40 (4H, m), 3.10 (2H, dd, J=5.9,
1.3Hz), 3.00 (3H, s), 2.50-2.38 (2H, m),
2.27 (6H, s), 1.88-1.64 (4H, m), 1.36 (3H,
d, J=7.3Hz), 1.00 (3H, t, J=7.6Hz)

7-33

0
\N/\/\(H 9 HNJ/
N
\ JL”/\/\(Q‘ CN
(A
N/)\N
H

"H-NMR (CDCls) &: 7.97 (1H, s), 7.77
(2H, d, J=8.6Hz), 7.56 (2H, d, J=8.6Hz),
7.53-7.44 (2H, m), 6.96 (1H, dt, J=15.2,
5.9Hz), 6.45 (1H, t, J=5.6Hz), 6.33 (1H, d,
J=15.2Hz), 4.68 (1H, d, J=6.6Hz), 3.74-
3.32 (6H, m), 3.10 (2H, d, J=5.9Hz), 2.52-
2.43 (2H, m), 2.27 (6H, s), 1.89-1.65 (8H,
m), 0.99 (3H, t, J=7.4Hz)

7-34

"H-NMR (CDCls) &: 7.97 (1H, s), 7.78
(2H, d, J=8.6Hz), 7.70 (1H, brs), 7.56 (2H,
d, J=8.6Hz), 6.94 (1H, dt, J=15.2, 5.9Hz),
6.60 (1H, brs), 6.48-6.42 (2H, m), 4.92
(1H, t, J=7.9Hz), 3.53-3.42 (4H, m), 3.11
(2H, d, J=5.9Hz), 3.01 (3H, s), 2.44 (2H, t,
J=6.6Hz), 2.28 (6H, s), 2.04-1.92 (1H, m),
1.78-1.65 (5H, m), 1.00 (3H, t, J=7.4Hz),
0.91 (3H, t, J=7.4Hz)
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Compound
No.

Structure

Physicochemical data

7-35

| © AN
o = =N
Sw]
N/)\N
N

"H-NMR (CDCl5) 8: 8.00 (1H, s), 7.88
(2H, d, J=9.2Hz), 7.56 (2H, d, J=9.2Hz),
7.45 (1H, s), 6.93 (1H, dt, J=15.2, 5.9Hz),
6.47-6.37 (1H, m), 6.34 (1H, d, J=7.9Hz),
5.61 (1H, s), 5.15 (1H, q, J=7.0Hz), 3.78-
3.64 (1H, m), 3.10 (2H, dd, J=5.9, 1.3Hz),
2.98 (3H, s), 2.87-2.77 (1H, m), 2.67-2.52
(1H, m), 2.35-2.21(7H, m), 2.05-1.93 (1H,
m), 1.92-1.75 (2H, m), 1.47-0.99(7H, m),
0.98-0.87 (2H, m), 0.72-0.61 (2H, m)

7-36

"H-NMR (CDCly) &: 7.97 (1H, s), 7.77
(2H, d, J=8.8Hz), 7.56 (2H, d, J=8.8Hz),
7.50-7.36 (2H, m), 6.96 (1H, dt, J=15.2,
5.9Hz), 6.45 (1H, t, J=5.9Hz), 6.33 (1H, d,
J=15.2Hz), 4.68 (1H, d, J=6.6Hz), 3.73-
3.32 (6H, m), 3.11 (2H, d, J=5.6Hz), 2.47
(2H, t, J=6.6Hz), 2.27 (6H, s), 1.90-1.65
(8H, m), 1.00 3H, t, J=7.3Hz)

7-37

"H-NMR (CDCl5) 8: 7.98 (1H, s), 7.76
(2H, d, J=8.8Hz), 7.57 (2H, d, J=8.8Hz),
7.19 (1H, s), 6.91 (1H, dt, J=15.2, 5.9Hz),
6.55-6.30 (3H, m), 5.20 (1H, d, J=4.6Hz),
3.99-3.87 (1H, m), 3.57-3.36 (4H, m),
3.14-3.00 (3H, m), 2.46 (2H, t, J=6.6Hz),
2.28 (6H, s), 1.95-1.20 (10H, m), 1.00 (3H,
t, I=7.4Hz)

7-38

"H-NMR (CDCl) &: 7.98 (1H, s), 7.76
(2H, d, J=8.8Hz), 7.57 (2H, d, J=8.8Hz),
7.16 (1H, s), 6.91 (1H, dt, J=15.2, 5.9Hz),
6.55-6.30 (3H, m), 5.20 (1H, d, J=5.3Hz),
3.99-3.87 (1H, m), 3.57-3.36 (4H, m),
3.14-3.00 (3H, m), 2.46 (2H, t, J=6.6Hz),
2.28 (6H, s), 1.95-1.20 (10H, m), 1.00 (3H,
t, J=7.4Hz)

7-39

"H-NMR (CDCly) &: 7.97 (1H, s), 7.77
(2H, d, J=9.2Hz), 7.56 (2H, d, J=9.2Hz),
7.47 (1H, s), 6.98 (1H, dt, J=15.2, 5.9Hz),
6.85 (1H, brs), 6.43 (1H, d, J=15.2Hz),
6.29 (1H, brs), 4.02 (2H, s), 3.57-3.41 (6H,
m), 3.12-3.07 (2H, m), 2.47 (2H, t,
J=6.6Hz), 2.27 (6H, s), 1.83-1.65 (4H, m),
1.25 3H, t, J=7.3Hz), 1.00 (3H, t,
J=7.3Hz)
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Compound
No.

Structure

Physicochemical data

7-40

~ Tﬂ HNJ/
w%g H/\/\(RN on
‘ NAHJ@/

"H-NMR (CDCly) 5: 7.97 (1H, s), 7.77
(2H, d, J=9.2Hz), 7.56 (2H, d, J=9.2Hz),
7.47 (1H, s), 7.09 (1H, brs), 6.98-6.89
(1H, m), 6.49 (1H, d, J=15.2Hz), 6.38
(1H, brs), 4.31-4.20 (1H, m), 3.97 (2H, s),
3.52-3.42 (4H, m), 3.12-3.07 2H, m),
2.47 (2H, t, J=6.9Hz), 2.28 (6H, s), 1.80-
1.65 (4H, m), 1.26 (6H, d, J=6.9Hz), 1.00
(3H, t, J=7.6Hz)

7-41

| @ J/
\TWN\)Lﬁ N HN .
o = SN
‘ /©[
N/)\N F

H

"H-NMR (CDCl5) &: 7.95 (1H, s), 7.92
(1H, ddd, J=12.6, 7.6, 1.7Hz), 7.12-6.96
(3H, m), 6.94 (1H, dt, J=15.2, 5.9Hz),
6.59-6.48 (1H, m), 6.48-6.37 (1H, m),
6.34-6.25 (1H, m), 5.19 (1H, g, J=7.0Hz),
3.52-3.40 (4H, m), 3.10 (2H, dd, J=5.9,
1.3Hz), 2.99 (3H, s), 2.44 (2H, t,
J=6.6Hz), 2.27 (6H, s), 1.79-1.65 (4H,
m), 1.36 (3H, d, J=7.0Hz), 1.00 (3H, t,
J=7.3Hz)

7-42

"H-NMR (CDCls) &: 8.06 (1H, dd,
J=14.2, 2.3Hz), 7.95 (1H, s), 7.10-7.01
(2H, m), 6.94 (1H, dt, J=15.2, 5.9Hz),
6.88 (1H, t, J=9.2Hz), 6.60-6.48 (1H, m),
6.42 (1H, d, J=15.2Hz), 6.21 (1H, s), 5.18
(1H, q, J=7.0Hz), 3.87 (3H, s), 3.41 (2H,
q, J=6.4Hz), 3.10 (2H, d, J=5.9Hz), 3.00
(3H, s), 2.91-2.80 (1H, m), 2.42 (2H, t,
J=6.6Hz), 2.27 (6H, s), 1.78-1.69 (2H,
m), 1.37 (3H, d, J=7.0Hz), 0.93-0.86 (2H,
m), 0.72 (2H, q, J=5.3Hz)

7-43

"H-NMR (CDCl3) 5: 7.98 (1H, s), 7.77
(2H, d, J=8.6Hz), 7.57 (2H, d, J=8.6Hz),
7.37-7.18 (6H, m), 7.08-6.99 (1H, m),
6.69 (1H, brs), 6.48 (1H, d, J=15.2Hz),
6.29 (1H, brs), 4.73 (2H, ), 4.01 (2H, s),
3.49-3.36 (4H, m), 3.09-3.01 (2H, m),
2.48 (2H, t, J=6.0Hz), 2.26 (6H, s), 1.84-
1.66 (4H, m), 1.00 (3H, t, J=7.6Hz)
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Compound
No.

Structure

Physicochemical data

7-44

0 J/
H
~ N HN
,\‘l/\/\( \;)ku N N
® S vel
| N7 H

"H-NMR (CDCl) : 7.98 (1H, s), 7.76 (2H,
d, J=8.6Hz), 7.57 (2H, d, J=8.6Hz), 7.26
(1H, brs), 6.89 (1H, dt, J=15.2, 5.3Hz), 6.53
(1H, brs), 6.42 (1H, brs), 6.25 (1H, brs),
6.02 (1H, d, J=15.2Hz), 4.60-4.55 (1H, m),
3.88 (1H, dd, J=8.9,3.6Hz), 3.54-3.46 (5H,
m), 3.41 3H, ), 3.07 (2H, d, J=5.9Hz), 2.50
(2H, t, J=6.6Hz), 2.26 (6H, s), 1.84-1.68
(4H, m), 1.01 (3H, t, J=7.3Hz)

7-45

'H-NMR (CDCl5) : 7.95 (1H, s), 7.82 (1H,
d, J=12.1Hz), 7.47-7.41 (1H, m), 7.24-7.16
(1H, m), 7.10-7.07 (1H, m), 7.08-7.05 (1H,
m), 6.96 (1H, dt, J=15.2, 5.9Hz), 6.67 (1H,
td, J=8.1, 2.4Hz), 6.33 (1H, d, J=15.2Hz),
6.32-6.28 (1H, m), 4.68 (1H, d, J=7.3Hz),
3.70-3.63 (1H, m), 3.59-3.45 (4H, m), 3.46-
3.33 (1H, m), 3.10 (2H, d, J=5.9Hz), 2.55-
2.48 (1H, m), 2.46 (2H, t, J=6.6Hz), 2.27
(6H, s), 2.22-1.97 (2H, m), 1.88-1.69 (1H,
m), 1.82-1.65 (4H, m), 1.00 (3H, t, J=6.6Hz)

7-46

"H-NMR (CDCl5) : 7.96 (1H, s), 7.82 (1H,
d, J=11.9Hz), 7.24-7.17 (1H, m), 7.11-7.06
(1H, m), 7.08-7.05 (1H, m), 6.91 (1H, dt,
J=15.2, 5.9Hz), 6.67 (1H, td, J=8.3, 2.0Hz),
6.48 (1H, d, J=15.2Hz), 6.38-6.33 (1H, m),
5.20 (1H, d, J=5.3Hz), 3.93 (1H, d,
J=13.2Hz), 3.54-3.42 (4H, m), 3.10-3.00
(2H, m), 3.10 (2H, d, J=5.9Hz), 2.46 (2H, t,
J=6.6Hz), 2.27 (6H, s), 1.90-1.80 (2H, m),
1.82-1.65 (6H, m), 1.58-1.47 (2H, m), 1.00
(3H, t, J=7.3Hz)

7-47

"H-NMR (CDCl5) &: 7.96 (1H, s), 7.85-7.78
(1H, m), 7.27-7.17 (2H, m), 7.10-7.06 (1H,
m), 7.06-7.03 (1H, m), 6.95 (1H, dt, J=15.2,
5.9Hz), 6.67 (1H, td, J=8.1, 2.2Hz), 6.27
(1H, d, J=15.2Hz), 6.20-6.14 (1H, m), 5.33
(1H, d, J=53.5Hz), 4.83-4.76 (1H, m), 3.98
(1H, dd, J=20.5, 12.6Hz), 3.70 (1H, ddd,
J=32.4, 12.2,3.6Hz), 3.52-3.39 (4H, m), 3.10
(2H, d, J=5.9Hz), 2.90-2.70 (1H, m), 2.48
(2H, t, J=6.9Hz), 2.45-2.25 (1H, m), 2.26
(6H, s), 1.85-1.74 (2H, m), 1.76-1.65 (2H,
m), 1.00 (3H, t, J=7.6Hz)
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Compound
No.

Structure

Physicochemical data

7-48

o)
e~y 9 J/
"{ N N AN
H/\/\(RN /@/CN
F W
H

"H-NMR (CDCl5) &: 7.97 (1H, s), 7.76
(2H, d, J=8.6Hz), 7.57 (2H, d, J=8.6Hz),
7.29-7.26 (2H, m), 6.95 (1H, dt, J=15.2,
5.9Hz), 6.30-6.26 (1H, m), 6.28 (1H, d,
J=15.2Hz), 5.33 (1H, d, J=52.8Hz), 4.83-
4.76 (1H, m), 3.99 (1H, dd, J=20.1,
12.2Hz), 3.70 (1H, ddd, J=32.4,
12.2,3.6Hz), 3.50-3.43 (4H, m), 3.10 (2H,
d, J=5.9Hz), 2.89-2.69 (1H, m), 2.48 (2H,
t, J=6.6Hz), 2.45-2.28 (1H, m), 2.26 (6H,
s), 1.85-1.73 (2H, m), 1.75-1.64 (2H, m),
0.99 (3H, t, J=7.6Hz)

7-49

/\/\(OO J/
- 7
"{ Ny N HN
H A NP
' X L
F NN F
H

MS m/z (M+H): 554.4

7-50

0
- ~7 H 't J/
"{ N N M
H/\/\(EN CN
; LT
F N)\N
H

MS m/z (M+H): 561.4

7-51

(o]
(o]
J«WN HNJ/
7N\ H/\/\(gN /@\
N/)\H F

"H-NMR (CDCl5) 5: 8.03-8.00 (1H, m),
7.96 (1H, s), 7.82 (1H, d, J=12.1Hz),
7.25-7.16 (1H, m), 7.11-7.05 (1H, m),
7.04-7.00 (1H, m), 6.94 (1H, dt, J=15.2,
5.9Hz), 6.67 (1H, td, J=8.3, 2.2Hz), 6.25-
6.17 (1H, m), 6.04 (1H, d, J=15.2Hz),
4.95 (1H, dd, J=9.2, 6.6Hz), 4.17-4.09
(2H, m), 3.58-3.37 (4H, m), 3.10 (2H, d,
J=5.9Hz), 2.81-2.70 (1H, m), 2.52-2.40
(1H, m), 2.50 (2H, t, J=6.6Hz), 2.26 (6H,
s), 1.85-1.75 (2H, m), 1.78-1.65 (2H, m),
1.01 (3H, t, J=7.3Hz)

7-52

o)
ﬂﬂiN _ ol
—N H N N CN

"H-NMR (CDCl5) &: 8.06-7.99 (1H, m),
7.98 (1H, s), 7.76 (2H, d, J=8.6Hz), 7.57
(2H, d, J=8.6Hz), 7.25-7.20 (1H, m), 6.94
(1H, dt, J=15.2, 5.9Hz), 6.37-6.30 (1H,
m), 6.04 (1H, d, J=15.2Hz), 4.95 (1H, dd,
J=9.2, 6.6Hz), 4.20-4.11 (2H, m), 3.62-
3.33 (4H, m), 3.10 (2H, d, J=5.9Hz),
2.81-2.70 (1H, m), 2.50 (2H, t, J=6.6Hz),
2.50-2.40 (1H, m), 2.26 (6H, s), 1.85-1.75
(2H, m), 1.76-1.65 (2H, m), 1.00 (3H, t,
J=7.3Hz)
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Compound
No.

Structure

Physicochemical data

7-53
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F | /©\
F N)\N F
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"H-NMR (CDCl5) 8: 7.96 (1H, s), 7.81
(1H, d, J=13.0Hz), 7.28-7.16 (2H, m),
7.16-7.06 (1H, m), 7.07-6.97 (1H, m),
7.06-7.02 (1H, m), 6.71-6.64 (1H, m),
6.22 (1H, d, J=15.2Hz), 6.21-6.17 (1H,
m), 4.88 (1H, dd, J=9.2, 4.6Hz), 4.07-3.80
(2H, m), 3.54-3.40 (4H, m), 3.24-3.05
(1H, m), 3.11 (2H, d, J=5.0Hz), 2.58-2.43
(1H, m), 2.48 (2H, t, J=6.6Hz), 2.26 (6H,
s), 1.83-1.73 (2H, m), 1.76-1.65 (2H, m),
1.00 (3H, t, J=7.3Hz)

7-54

"H-NMR (CDCl5) &: 7.97 (1H, s), 7.76
(2H, d, J=8.6Hz), 7.57 (2H, d, J=8.6Hz),
7.25-7.21 (1H, m), 7.15-7.09 (1H, m),
7.01 (1H, dt, J=15.2, 5.9Hz), 6.37-6.31
(1H, m), 6.22 (1H, d, J=15.2Hz), 4.88
(1H, dd, J=9.6, 5.0Hz), 4.10-3.80 (2H,
m), 3.53-3.43 (4H, m), 3.18-3.05 (1H, m),
3.11 (2H, d, J=5.3Hz), 2.57-2.44 (1H, m),
2.48 (2H, t, J=6.6Hz), 2.27 (6H, s), 1.83-
1.73 (2H, m), 1.75-1.65 (2H, m), 1.00
(3H, t, J=7.6Hz)

7-55

"H-NMR (CDCls) &: 7.98 (1H, s), 7.76
(2H, d, J=8.6Hz), 7.57 (2H, d, J=8.6Hz),
7.21 (1H, brs), 6.94 (1H, dt, J=15.2,
5.9Hz), 6.64 (1H, brs), 6.46 (1H, d,
J=15.2Hz), 6.35 (1H, brs), 5.22 (1H, t,
J=7.3Hz), 3.80 (2H, d, J=7.3Hz), 3.51-
3.41 (4H, m), 3.38 (3H, s), 3.11-3.04 (5H,
m), 2.46 (2H, t, J=6.6Hz), 2.27 (6H, s),
1.78-1.70 (4H, m), 1.00 (3H, t, J=7.6Hz)

7-56

"H-NMR (CDCly) &: 7.95 (1H, s), 7.71
(1H, dd, J=13.5, 2.3Hz), 7.10-7.03 (1H,
m), 6.94 (1H, dt, J=15.2, 5.9Hz), 6.89
(1H, t, J=9.2Hz), 6.86 (1H, brs), 6.61-
6.48 (2H, m), 6.42 (1H, dt, J=15.2,
1.3Hz), 5.18 (1H, q, J=6.8Hz), 4.59 (2H,
dt, J=47.1, 5.6Hz), 3.87 3H, s), 3.69 (2H,
q, J=6.6Hz), 3.45 (2H, q, J=6.6Hz), 3.11
(2H, dd, J=5.9, 1.3Hz), 2.99 (3H, s), 2.43
(2H, t, J=6.3Hz), 2.27 (6H, s), 2.21-2.02
(2H, m), 1.79-1.69 (2H, m), 1.36 (3H,
d, J=6.8Hz)
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Compound
No.

Structure

Physicochemical data

7-57
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H

"H-NMR (CDCl5) &: 7.98 (1H, s), 7.77
(2H, d, J=8.6Hz), 7.56 (2H, d, J=8.6Hz),
7.51 (1H, brs), 6.87 (1H, dt, J=15.3,
6.0Hz), 6.62 (1H, brs), 6.54 (1H, brs),
6.13 (1H, t, J=5.3 Hz), 6.02 (1H, d,
J=15.3Hz), 4.01 (2H, d, J= 5.3Hz), 3.57-
3.42 (4H, m), 3.06 (2H, d, J=6.0Hz), 2.51
(2H, t, J=6.9Hz), 2.25 (6H, s), 1.87-1.76
(2H, m), 1.76-1.65 (2H, m), 1.00 (3H, t,
J=7.6Hz)

7-58

"H-NMR (CDCl5) &: 7.96 (1H, s), 7.86-
7.78 (1H, m), 7.36-7.29 (1H, m), 7.25-
7.16 (1H, m), 7.11-7.05 (1H, m), 7.04-
7.01 (1H, m), 6.94 (1H, dt, J=15.2,
5.9Hz), 6.67 (1H, dt, J=8.1, 2.2Hz), 6.28
(1H, d, J=15.2Hz), 6.27-6.22 (1H, m),
4.73 (1H, dd, J=8.6, 4.0Hz), 4.23-4.16
(1H, m), 3.76 (1H, dd, J=10.6, 5.9Hz),
3.58 (1H, dd, J=10.6, 4.6Hz), 3.53-3.41
(2H, m), 3.43-3.30 (2H, m), 3.35 3H, s),
3.10 (2H, d, J=5.9Hz), 2.73-2.64 (1H, m),
2.47 (2H, t, J=6.9Hz), 2.26 (6H, s), 2.06-
1.91 (1H, m), 1.80-1.67 (4H, m), 1.00
(3H, t, J=7.6Hz)

7-59

MS m/z (M+H): 566.4

7-60

"H-NMR (CDCl5) &: 7.97 (1H, s), 7.76
(2H, d, J=9.2Hz), 7.56 (2H, d, J=9.2Hz),
7.36-7.31 (1H, m), 7.26-7.23 (1H, m),
6.94 (1H, dt, J=15.2, 5.9Hz), 6.39-6.33
(1H, m), 6.28 (1H, d, J=15.2Hz), 4.73
(1H, dd, J=8.3, 4.3Hz), 4.22-4.15 (1H,
m), 3.76 (1H, dd, J=10.6, 5.9Hz), 3.58
(1H, dd, J=10.6, 4.6Hz), 3.52-3.41 (4H,
m), 3.35 (3H, s), 3.10 (2H, d, J=5.9Hz),
2.72-2.64 (1H, m), 2.47 (2H, t, J=6.9Hz),
2.26 (6H, s), 2.02-1.92 (1H, m), 1.81-1.67
(4H, m), 1.00 (3H, t, J=7.3Hz)
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Compound
No.

Structure

Physicochemical data

7-61

) J/
L N
\ HNN CN
° ‘N/)\N' :
\ H

MS m/z (M+H): 573.4

7-62

TH-NMR (CDCl5) 5: 7.98 (1H, s), 7.76
(2H, d, J=9.0Hz), 7.57 (2H, d, J=9.0Hz),
7.22 (1H, brs), 6.97 (1H, dt, J=15.0,
6.0Hz), 6.66 (1H, brs), 6.47 (1H, d,
J=15.0Hz), 6.23 (1H, brs), 5.05 (1H, t,
J=5.0Hz), 4.16-3.95 (2H, m), 3.52-3.45
(4H, m), 3.14-3.10 (SH, m), 2.48 (2H, ,
J=6.6Hz), 2.28 (6H, s), 1.83-1.65 (5H,
m), 1.00 (3H, t, J=7.8Hz)

7-63

"H-NMR (CDCls) &: 7.99 (1H, s), 7.76
(2H, d, J=9.0Hz), 7.57 (2H, d, J=9.0Hz),
7.17 (1H, brs), 6.97 (1H, dt, J=15.0,
6.0Hz), 6.57 (1H, brs), 6.51 (1H, d,
J=15.0Hz), 6.24 (1H, brs), 4.86 (1H, d,
J=5.4Hz), 4.47-4.38 (1H, m), 3.52-3.45
(4H, m), 3.23 (3H, s), 3.13-3.08 (2H, m),
2.47 (2H, t, J=7.5Hz), 2.28 (6H, s), 1.82-
1.59 (5H, m), 1.21 (3H, d, J=6.0 Hz), 1.00
(3H, t, J=7.2Hz)

7-64

'H-NMR (CDCl5) 5: 7.98 (1H, s), 7.76
(2H, d, J=9.0Hz), 7.57 (2H, d, J=9.0Hz),
7.18 (1H, brs), 6.97 (1H, dt, J=15.0,
6.0Hz), 6.86 (1H, brs), 6.43 (1H, d,
J=15.0Hz), 6.26 (1H, brs), 4.02 (2H, s),
3.52-3.39 (6H, m), 3.11 (2H, d,
J=6.0Hz), 2.47 (2H, t, J=6.6Hz), 2.28
(6H, s), 1.81-1.63 (6H, m), 1.00 (3H, t,
J=7.2Hz), 0.93 (3H, t, J=7.2Hz)

7-65

"H-NMR (CDCl5) &: 7.98 (1H, s), 7.76
(2H, d, J=9.0Hz), 7.56 (2H, d, J=9.0Hz),
7.23 (1H, brs), 6.97 (2H, dt, J=15.0,
6.0Hz), 6.44 (1H, d, J=15.0Hz), 6.27 (1H,
brs), 4.03 (2H, s), 3.54-3.40 (4H, m), 3.28
(2H, d, J=7.2Hz), 3.10 (2H, d, J=6.0Hz),
2.47 (2H, t, J=6.6Hz), 2.27 (6H, s), 2.13-
1.90 (1H, m), 1.81-1.66 (4H, m), 1.00
(3H, t, J=7.5Hz), 0.93 (6H, d, J=6.6Hz)
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Compound
No.

Structure

Physicochemical data

7-66

"H-NMR (CDCl5) 8: 7.95 (1H, s), 7.85-
7.78 (1H, m), 7.36-7.30 (1H, m), 7.24-7.17
(1H, m), 7.11-7.05 (1H, m), 7.08-7.05 (1H,
m), 6.94 (1H, dt, J=15.2, 5.9Hz), 6.67 (1H,
td, J=8.3, 2.4Hz), 6.28 (1H, d, J=15.2Hz),
6.24-6.17 (1H, m), 4.76 (1H, dd, J=8.3,
5.0Hz), 4.70-4.64 (1H, m), 3.77 (1H, dd,
J=10.6, 5.0Hz), 3.56 (1H, dd, J=10.6,
5.0Hz), 3.55-3.37 (4H, m), 3.10 (2H, d,
J=5.9Hz), 2.72-2.63 (1H, m), 2.47 (2H, t,
J=6.9Hz), 2.28-2.22 (1H, m), 2.26 (6H, s),
2.03-1.92 (1H, m), 1.82-1.63 (4H, m), 1.00
(3H, t, J=7.6Hz)

7-67

"H-NMR (CDCL) &: 7.96 (1H, s), 7.84-
7.78 (1H, m), 7.74-7.69 (1H, m), 7.26-7.16
(1H, m), 7.15-7.11 (1H, m), 7.15-7.09 (1H,
m), 6.97 (1H, dt, J=15.2, 5.9Hz), 6.71-6.63
(1H, m), 6.26 (1H, d, J=15.2Hz), 6.04-5.98
(1H, m), 5.62-5.55 (1H, m), 4.79 (1H, d,
J=8.6Hz), 4.53-4.46 (1H, m), 3.77-3.67
(2H, m), 3.52-3.42 (4H, m), 3.10 (2H, d,
J=5.9Hz), 2.50 (2H, t, J=6.9Hz), 2.45-2.38
(1H, m), 2.26 (6H, s), 2.18-2.09 (1H, m),
1.85-1.76 (2H, m), 1.74-1.65 (2H, m), 1.00
(3H, t, J=7.3Hz)

7-68

"H-NMR (CDCly) 8: 7.97 (1H, s), 7.76
(2H, d, J=8.6Hz), 7.57 (2H, d, J=8.6Hz),
7.36-7.28 (1H, m), 7.31-7.23 (1H, m), 6.94
(1H, dt, J=15.2, 5.9Hz), 6.34-6.28 (1H, m),
6.29 (1H, d, J=15.2Hz), 4.76 (1H, dd,
J=8.3, 5.0Hz), 4.70-4.64 (1H, m), 3.77
(1H, dd, J=10.9, 5.6Hz), 3.57 (1H, dd,
J=10.6, 4.6Hz), 3.51-3.41 (4H, m), 3.10
(2H, d, J=5.9Hz), 2.72-2.63 (1H, m), 2.47
(2H, t, J=6.6Hz), 2.28-2.21 (1H, m), 2.26
(6H, s), 2.04-1.94 (1H, m), 1.80-1.66 (4H,
m), 1.00 (3H, t, J=7.6Hz)
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Compound
No.

Structure

Physicochemical data

7-69

"H-NMR (CDCls) &: 7.97 (1H, s), 7.78
(2H, d, J=8.6Hz), 7.76-7.69 (1H, m), 7.56
(2H, d, J=8.6Hz), 7.41-7.38 (1H, m), 6.96
(1H, dt, J=15.2, 5.9Hz), 6.27 (1H, d,
J=15.2Hz), 6.14-6.08 (1H, m), 5.60-5.54
(1H, m), 4.79 (1H, d, J=8.6Hz), 4.53-4.47
(1H, m), 3.79-3.66 (2H, m), 3.51-3.42 (4H,
m), 3.10 (2H, d, J=5.9Hz), 2.50 (2H, t,
J=6.6Hz), 2.46-2.37 (1H, m), 2.26 (6H, s),
2.20-2.09 (1H, m), 1.86-1.76 (2H, m),
1.75-1.63 (2H, m), 0.99 (3H, t, J=7.3Hz)

7-70

"H-NMR (CDCls) 8: 7.98 (1H, s), 7.76
(2H, d, J=9.0Hz), 7.56 (2H, d, J=9.0Hz),
7.26 (1H, brs), 6.97 (1H, dt, J=15.0,
6.0Hz), 6.86 (1H, brs), 6.42 (1H, d,
J=15.0Hz), 6.29 (1H, brs), 4.02 (2H, s),
3.52-3.40 (6H, m), 3.11 (2H, d,
J=6.0Hz), 2.47 (2H, t, J=7.5Hz), 2.27 (6H,
s), 1.81-1.56 (6H, m), 1.39-1.26 (2H, m),
1.00 (3H, t, J=7.5Hz), 0.94 (3H, t,
J=7.5Hz)

7-71

"H-NMR (CDCl5) 8: 7.98 (1H, s), 7.76
(2H, d, J=9.0Hz), 7.56 (2H, d, J=9.0Hz),
7.34 (1H, brs), 6.97 (1H, dt, J=15.0,
6.0Hz), 6.87 (1H, brs), 6.42 (1H, d,
J=15.0Hz), 6.29 (1H, brs), 4.02 (2H, s),
3.52-3.41 (6H, m), 3.10 (2H, d, J=6.0Hz),
2.47 (2H, t, J=7.5Hz), 2.27 (6H, s), 1.79-
1.58 (6H, m), 1.37-1.23 (4H, m), 1.00 (3H,
t, J=7.5Hz), 0.90 (3H, t, J=7.5Hz)

7-72

MS m/z (M+H): 526.4

7-73

MS m/z (M+H): 538.4
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Compound
No.

Structure

Physicochemical data

7-74
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"H-NMR (CDCl5) 8: 7.95 (1H, s), 7.84-
7.78 (1H, m), 7.76-7.70 (1H, m), 7.26-7.16
(1H, m), 7.20-7.15 (1H, m), 7.19-7.13 (1H,
m), 6.96 (1H, dt, J=15.2, 5.9Hz), 6.71-6.64
(1H, m), 6.27 (1H, d, J=15.2Hz), 6.12-6.06
(1H, m), 5.67-5.60 (1H, m), 4.80 (1H, d,
J=8.6Hz), 4.53-4.47 (1H, m), 3.79-3.67
(2H, m), 3.53-3.45 (2H, m), 3.11 (2H, d,
J=5.9Hz), 3.08 (3H, d, J=4.6Hz), 2.49 (2H,
t, J=6.6Hz), 2.46-2.38 (1H, m), 2.27 (6H,
s), 2.20-2.09 (1H, m), 1.88-1.73 (2H, m)

7-75

0
r d N « HNT
N H/\/\(RN
o L
P
§ NN N

N—
/

MS m/z (M+H): 533.4

7-76

o
o
/\/\(H -
~N N HN
AR E aa
X 2
N/)\N N
H

"H-NMR (CDCl) &: 8.39 (1H, s), 7.99
(1H, s), 7.95 (1H, s), 7.67-7.59 (2H, m),
7.35 (1H, t, J=7.9Hz), 7.23 (1H, d,
J=7.9Hz), 6.96 (1H, dt, J=15.2, 5.9Hz),
6.52-6.49 (1H, m), 6.34 (1H, d, J=15.2Hz),
4.69 (1H, d, J=6.6Hz), 3.73-3.66 (1H, m),
3.58-3.42 (3H, m), 3.12-3.08 (SH, m),
2.49-2.31 (3H, m), 2.26 (6H, s), 2.21-1.85
(3H, m), 1.78-1.73 (2H, m)

7-77

(o]
(0]
/\/\( H HN/
=N N N N

\ H Ny
‘ /©\
N)\N F

H

"H-NMR (CDCl5) 8: 7.95 (1H, s), 7.85-
7.79 (1H, m), 7.45 (1H, brs), 7.20 (1H, dd,
J=7.9, 6.6Hz), 7.11 (1H, d, J=7.9Hz), 7.00-
6.92 (2H, m), 6.70-6.65 (1H, dt, J=8.1,
1.8Hz), 6.39-6.30 (2H, m), 4.69 (1H, d,
J=6.6Hz), 3.71-3.64 (1H, m), 3.59-3.37
(3H, m), 3.11-3.09 (5H, m), 2.55-2.43 (4H,
m), 2.27 (6H, s), 1.88-1.71 (4H, m)

7-78

Q J/
\NWN%H/\/\ENL .
o = 7N O-
s A

N™ °'N
H

"H-NMR (CDCls) é: 8.22 (1H, s), 6.95
(1H, dt, J=15.2, 5.9Hz), 6.59-6.49 (2H, m),
6.43 (2H, d, J=15.2Hz), 6.18 (1H, s),
5.20 (1H, q, J=7.2Hz), 3.56-3.32 (4H, m),
3.11 (2H, d, J=5.9Hz), 3.00 (3H, s), 2.43
(2H, t, J=6.6Hz), 2.28 (3H, s), 2.27 (6H, s),
1.86-1.66 (4H, m), 1.36 (3H, d, J=7.2Hz),
1.01 (3H, t, J=7.3Hz)
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[0514]
[Table 111]

Compound
No.

Structure

Physicochemical data

7-79

"H-NMR (CDCls) &: 8.21 (1H, s), 7.41
(1H, t, J=5.9Hz), 6.97 (1H, dt, J=15.2,
5.9Hz), 6.57 (1H, t, J=5.9Hz), 6.34 (1H, d,
J=15.2Hz), 6.18 (1H, s), 4.69 (1H, dd,
J=6.6,3.3Hz), 3.75-3.34 (6H, m), 3.11 (2H,
d, J=5.9Hz), 2.55-2.50 (1H, m), 2.46 (2H,
t, J=6.9Hz), 2.28 (3H, s), 2.27 (6H, s),
2.22-1.96 (2H, m), 1.92-1.61 (6H, m), 1.00
(3H, t, J=7.6Hz)

7-80

MS m/z (M+H): 526.5

7-81

"H-NMR (CDCl3) &: 7.93 (1H, s), 7.63-
7.56 (2H, m), 7.44-7.38 (1H, m), 7.24-7.21
(1H, m), 7.03-6.96 (2H, m), 6.94 (1H, dt,
J=15.2, 5.9Hz), 6.27 (1H, d, J=15.2Hz),
6.17-6.12 (1H, m), 5.34 (1H, d, J=52.8Hz),
4.84-4.77 (1H, m), 3.98 (1H, dd, J=20.1,
12.2Hz), 3.73 (1H, ddd, J=32.4,
12.2,3.6Hz), 3.51-3.41 (2H, m), 3.10 (2H,
d, J=5.9Hz), 3.04 (3H, d, J=4.6Hz), 2.87-
2.67 (1H, m), 2.47 (2H, t, J=6.6Hz), 2.42-
2.29 (1H, m), 2.26 (6H, s), 1.83-1.72 (2H,
m)

7-82

MS m/z (M+H): 538.5

7-83

"H-NMR (CDCly) &: 7.93 (1H, s), 7.62-
7.55 (2H, m), 7.37-7.32 (1H, m), 7.04-6.96
(2H, m), 7.04-6.99 (1H, m), 6.94 (1H, dt,
J=15.2, 5.9Hz), 6.28 (1H, d, J=15.2Hz),
6.27-6.20 (1H, m), 4.74 (1H, dd, J=8.3,
5.0Hz), 4.23-4.16 (1H, m), 3.76 (1H, dd,
J=10.6, 5.0Hz), 3.58 (1H, dd, J=10.9,
5.0Hz), 3.49-3.40 (2H, m), 3.35 (3H, s),
3.10 (2H, d, J=5.9Hz), 3.06 (3H, d,
J=4.6Hz), 2.72-2.64 (1H, m), 2.46 (2H, t,
J=6.9Hz), 2.26 (6H, s), 2.02-1.93 (1H, m),
1.82-1.73 (2H, m)
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[0515]
[Table 112]

Compound
No.

Structure

Physicochemical data

7-84

"H-NMR (CDCl5) 8: 7.90 (1H, s), 7.80-
7.74 (1H, m), 7.65-7.57 (2H, m), 7.52-7.49
(1H, m), 7.04-6.95 (2H, m), 7.01-6.95 (1H,
m), 6.96 (1H, dt, J=15.2, 5.9Hz), 6.27 (1H,
d, J=15.2Hz), 6.09-6.05 (1H, m), 4.79 (1H,
d, J=8.6Hz), 4.52-4.47 (1H, m), 3.79-3.66
(2H, m), 3.54-3.44 (2H, m), 3.11 (2H, d,
J=5.9Hz), 3.04 (3H, d, J=5.3Hz), 2.49 (2H,
t, J=6.6Hz), 2.41-2.37 (1H, m), 2.26 (6H,
s), 2.20-2.10 (1H, m), 1.87-1.74 (2H, m)

7-85

"H-NMR (CDCly) &: 7.92 (1H, s), 7.62-
7.55 (2H, m), 7.32-7.24 (1H, m), 7.15-7.11
(1H, m), 7.05-6.95 (2H, m), 6.97-6.89 (1H,
m), 6.30 (1H, d, J=15.2Hz), 6.29-6.24 (1H,
m), 4.77 (1H, dd, J=7.9, 4.6Hz), 4.71-4.65
(1H, m), 3.77 (1H, dd, J=10.6, 4.6Hz),
3.57 (1H, dd, J=10.9, 4.6Hz), 3.50-3.40
(2H, m), 3.12 (2H, d, J=5.9Hz), 3.06 (3H,
d, J=4.6Hz), 2.76-2.66 (1H, m), 2.46 (2H,
t, J=6.6Hz), 2.36-2.33 (1H, m), 2.28 (6H,
s), 2.04-1.93 (1H, m), 1.80-1.73 (2H, m)

7-86

"H-NMR (CDCl5) &: 8.06-7.99 (1H, m),
7.94 (1H, s), 7.62-7.55 (2H, m), 7.13-7.10
(14, m), 7.00 (2H, dd, J=8.6, 8.6Hz), 6.93
(1H, dt, J=15.2, 5.9Hz), 6.29-6.20 (1H, m),
6.04 (1H, d, J=15.2Hz), 4.95 (1H, dd,
J=9.2, 6.6Hz), 4.19-4.11 (2H, m), 3.59-
3.39 (2H, m), 3.10 (2H, d, J=5.9Hz), 3.06
(3H, d, J=5.3Hz), 2.81-2.70 (1H, m), 2.49
(2H, t, J=6.6Hz), 2.48-2.40 (1H, m), 2.26
(6H, s), 1.84-1.75 (2H, m)

7-87

MS m/z (M+H): 533.5
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[0516]
[Table 113]

Compound
No.

Structure

Physicochemical data

7-88

I8 _
\NWN\)LN T HN
I Ie) H ‘ SN /©/CN
N//kN
H

"H-NMR (CDCly) &: 7.97 (1H, s), 7.79
(2H, d, J=9.2Hz), 7.73 (1H, s), 7.57 (2H, d,
J=8.6Hz), 6.95 (1H, dt, J=15.2, 5.9Hz),
6.73 (1H, t, J=5.9Hz), 6.47 (1H, d,
J=15.2Hz), 6.41-6.28 (1H, m), 4.06 (2H,
s), 3.55-3.41 (2H, m), 3.22 (3H, s), 3.12-
3.07 (5H, m), 2.47 (2H, t, J=6.6Hz), 2.27
(6H, s), 1.80-1.72 (2H, m)

7-89

I Q P
~ N HN
NTNF N
‘W N % L .
: sy}
N/)\N
H

"H-NMR (CDCl) 6: 7.93 (1H, s), 7.63-
7.55 (2H, m), 7.30 (1H, brs), 7.02-6.89
(3H, m), 6.73 (1H, brs), 6.46 (1H, d,
J=15.2Hz), 6.17-6.14 (1H, m), 4.05 (2H,
s), 3.54-3.41 (2H, m), 3.20 (3H, s), 3.10
(2H, d, J=5.9Hz), 3.05 (3H, d, J=4.6Hz),
2.46 (2H, t, J=6.6Hz), 2.26 (6H, s), 1.80-
1.71 (2H, m)

7-90

"H-NMR (CDCly) &: 7.95 (1H, s), 7.82
(2H, d, J=9.0Hz), 7.57 (2H, d, J]=9.0Hz),
6.74 (1H, dt, J=15.0, 6.0Hz), 6.33 (1H,
brs), 5.94 (1H, d, J=15.0Hz), 4.21 (2H, s),
3.55-3.44 (4H, m), 3.35 (3H, brs), 3.05
(2H, d, J=6.0Hz), 2.47 (2H, t, J=6.0Hz),
2.25 (6H, s), 1.78-1.66 (2H, m), 1.02 (3H,
t, J=7.5Hz)

7-91

"H-NMR (CDCls) &: 7.95 (1H, s), 7.81
(2H, d, J=9.0Hz), 7.57 (2H, d, J=9.0Hz),
6.73 (1H, dt, J=15.0, 6.0Hz), 6.37 (1H,
brs), 5.98 (1H, d, J=15.0Hz), 4.22 (2H, s),
3.46-3.27 (7TH, m), 3.08 (2H, d, J=6.0Hz),
2.28-2.22 (8H, m), 1.87-1.83 (2H, m),
1.74-1.67 (2H, m), 1.0 (3H, t, J=7.5Hz)

7-92

"H-NMR (CDCl5) 8: 7.93 (1H, s), 7.62-
7.55 (2H, m), 7.13-7.07 (1H, m), 7.03-6.95
(2H, m), 6.97-6.92 (1H, m), 6.91 (1H, dt,
J=15.2, 5.9Hz), 6.31-6.25 (1H, m), 6.31
(1H, d, J=15.2Hz), 4.59-4.53 (1H, m), 3.84
(1H, dd, J=9.9, 7.3Hz), 3.51-3.43 (2H, m),
3.16-3.05 (1H, m), 3.08 (2H, d, J=5.9Hz),
3.05 (3H, d, J=5.3Hz), 2.48 (2H, t,
J=6.6Hz), 2.26 (6H, s), 2.24-2.18 (2H, m),
2.20-2.08 (1H, m), 1.81-1.71 (2H, m), 1.11
(3H, d, J=5.9Hz)
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[0517]
[Table 114]

Compound
No.

Structure

Physicochemical data

7-93

"H-NMR (CDCl5) 8: 7.94 (1H, s), 7.61-
7.54 (2H, m), 7.14-7.09 (1H, m), 7.05-6.97
(2H, m), 7.03-6.98 (1H, m), 6.88-6.85 (1H,
m), 6.22-6.17 (1H, m), 6.21 (1H, d,
J=15.2Hz), 4.89 (1H, dd, J=9.6, 5.0Hz),
4.09-3.80 (2H, m), 3.52-3.45 (2H, m),
3.23-3.06 (1H, m), 3.10 (2H, d, J=5.9Hz),
3.06 (3H, d, J=4.6Hz), 2.58-2.44 (1H, m),
2.47 (2H, t, J=6.6Hz), 2.27 (6H, s), 1.81-
1.73 (2H, m)

7-94

"H-NMR (CDCl5) &: 7.95 (1H, s), 7.85-
7.79 (1H, m), 7.47-7.41 (1H, m), 7.25-7.17
(1H, m), 7.11-7.05 (1H, m), 7.01-6.96 (1H,
m), 6.96 (1H, dt, J=15.2, 5.9Hz), 6.71-6.62
(1H, m), 6.36-6.29 (1H, m), 6.33 (1H, d,
J=15.2Hz), 4.68 (1H, d, J=6.6Hz), 3.70-
3.63 (1H, m), 3.59-3.45 (4H, m), 3.44-3.35
(1H, m), 3.11 (2H, d, J=5.9Hz), 2.54-2.49
(1H, m), 2.46 (2H, t, J=6.6Hz), 2.27 (6H,
s), 2.17-1.95 (2H, m), 1.87-1.81 (1H, m),
1.85-1.66 (4H, m), 1.01 (3H, t, J=7.4Hz)

7-95

"H-NMR (CDCls) &: 7.82 (2H, d,
J=9.0Hz), 7.67 (1H, s), 7.57 (2H, d,
J=9.0Hz), 6.75 (1H, dt, J=15.0, 6.0Hz),
6.17 (1H, d, J=11.0Hz), 5.95 (1H, d,
J=15.0Hz), 5.77 (1H, dt, J=11.0, 6.0Hz),
5.59 (1H, brs), 3.92-3.85 (2H, m), 3.50-
3.39 (4H, m), 3.14-3.00 (5H, m), 2.48-2.38
(2H, m), 2.26 (6H, s), 1.75-1.64 (2H, m),
1.00 (3H, t, J=7.5Hz)

7-96

"H-NMR (CDCly) 5: 7.82 (2H, d,
J=9.0Hz), 7.68 (1H, s), 7.57 (2H, d,
J=9.0Hz), 6.72 (1H, dt, J=15.0, 6.0Hz),
6.16 (1H, d, J=11.0Hz), 5.96 (1H, d,
J=15.0Hz), 5.79 (1H, dt, J=11.0, 6.0Hz),
5.66 (1H, brs), 3.90-3.88 (2H, m), 3.46-
3.39 (2H, m), 3.32-3.28 (2H, m), 3.07 (2H,
d, J=6.0Hz), 3.00 (3H, brs), 2.27 (6H, s),
2.22-2.18 (2H, m), 1.84-1.80 (2H, m),
1.72-1.65 (2H, m), 1.00 (3H, t, J=7.5Hz)

[0518]

[Example 38]

ey
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[Formula 203]
S
SO

HZNO\
(GD)

To N-Boc-N-methyl-L-alanine (2.03 g), 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (3.81 g) and 1-hydroxybenzotriazole
monohydrate (2.70 g), N,N-dimethylformamide (20 mL) was added at room temperature,
and the mixture was stirred at the same temperature for 2 hours. To the reaction mixture,
N,N-diisopropylethylamine (5.2 mL) and 3-ethynylaniline (1.17 g) were added at room
temperature, and the mixture was stirred at the same temperature for 1 hour and 30 minutes.
To the reaction mixture, saturated aqueous sodium hydrogencarbonate and ethyl acetate
were added. The organic layer was separated, washed successively with saturated
aqueous sodium hydrogencarbonate and saturated aqueous sodium chloride, and then dried
over anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure.
The obtained residue was purified by silica gel column chromatography (eluent, 80 to 50%
hexane in ethyl acetate) to obtain (S)-tert-butyl (1-((3-ethynylphenyl)amino)-1-oxopropan-
2-yl)(methyl)carbamate (G1, 626 mg) as white solid.

'H-NMR (DMSO-dy) &: 10.04-9.86 (1H, m), 7.79 (1H, s), 7.59 (1H, d, J=7.3Hz), 7.32 (1H,
t, J=7.9Hz), 7.15 (1H, d, J=7.9Hz), 4.70-4.30 (1H, m), 4.18 (1H, s), 2.85 (3H, s), 1.46-1.26
(12H, m)

[0519]

(@)

[Formula 204]

S

HN
g
|
NJ\HO\F
|0 /@\ (F2) o N A HN
XO\"/N\;)L” A =X\g £ H = SN /@\
© N F

(G1) (G2)

To N2—(3—ﬂu0r0pheny1)—5—iodo—N4—pr0py1pyrimidine—2,4—diamine (F2, 186 mg),
bis(triphenylphosphine)palladium(II) dichloride (35 mg) and copper(I) iodide (19 mg),
N,N-dimethylformamide (5 mL), triethylamine (348 pL), and (S)-tert-butyl (1-((3-
ethynylphenyl)amino)- 1-oxopropan-2-yl)(methyl)carbamate (G1, 166 mg) were added at

room temperature, and the mixture was stirred at the same temperature for 1 hour and 20
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minutes. To the reaction mixture, saturated aqueous sodium hydrogencarbonate and ethyl
acetate were added. The organic layer was separated, washed with saturated aqueous
sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent was
evaporated under reduced pressure. The obtained residue was purified by silica gel
column chromatography (eluent, 80 to 35% hexane in ethyl acetate) to obtain oily (S)-tert-
butyl (1-((3-((2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-
yl)ethynyl)phenyl)amino)-1-oxopropan-2-yl)(methyl)carbamate (G2, 265 mg).

MS m/z (M+H): 547.2

[0520]
3)
[Formula 205]
ysserl Isserl
X\g/ E N —_— £ H Ny
QL QL

(G2) (G3)

To a solution of (S)-tert-butyl (1-((3-((2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)ethynyl)phenyl)amino)-1-oxopropan-2-yl)(methyl)carbamate
(G2, 265 mg) in 1,4-dioxane (4 mL), a 4.0 mol/L solution of hydrochloric acid in 1,4-
dioxane (4 mL) was added at room temperature, and the mixture was stirred at the same
temperature for 2 hours. The solvent was evaporated under reduced pressure. To the
obtained residue, saturated aqueous sodium hydrogencarbonate and ethyl acetate were
added. The organic layer was separated, and washed successively with saturated aqueous
sodium hydrogencarbonate and saturated aqueous sodium chloride, and then the solvent
was evaporated under reduced pressure. The obtained solid matter was recrystallized from
a mixed solvent of ethyl acetate and methanol to obtain (S)-N-(3-((2-((3-
fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)ethynyl)phenyl)-2-
(methylamino)propanamide (G3, 105 mg).

MS m/z (M+H): 447.2

[0521]
4)
[Formula 206]
HoR J/ |9 J/
/NE)L”O\P;N \’I‘/\/\[gN\i_)LH N |HN\N
N/)\”’ C “F N/)\”’ : “E

(G3) (8-1)
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To (S)-N-(3-((2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-
ylethynyl)phenyl)-2-(methylamino)propanamide (G3, 67 mg), 4-dimethylaminocrotonic
acid hydrochloride (50 mg) and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (58 mg), N,N-dimethylformamide (1.5 mL) and N,N-diisopropylethylamine
(105 pL) were added at room temperature, and the mixture was stirred at the same
temperature for 13 hours. To the reaction mixture, saturated aqueous sodium
hydrogencarbonate and ethyl acetate were added. The organic layer was separated,
washed successively with saturated aqueous sodium hydrogencarbonate and saturated
aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent
was evaporated under reduced pressure. The obtained residue was purified by basic silica
gel column chromatography (eluent, 100 to 94% ethyl acetate in methanol). The obtained
solid matter was washed with water, and then dried under reduced pressure to obtain (S,E)-
4-(dimethylamino)-N-(1-((3-((2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-
ylethynyl)phenyl)amino)-1-oxopropan-2-yl)-N-methyl-2-butenamide (8-1, 50 mg).
'H-NMR (CDCl3) &: 8.84 (1H, s), 8.12 (1H, ), 7.82 (1H, dt, J=12.1, 2.1Hz), 7.74 (1H, s),
7.46 (1H, d, J=8.6Hz), 7.32-7.18 (4H, m), 7.11 (1H, d, J=9.2Hz), 7.00 (1H, dt, J=15.2,
5.9Hz), 6.70 (1H, td, J=8.3, 2.2Hz), 6.44 (1H, d, J=15.2Hz), 5.62 (1H, brs), 5.30 (1H, q,
J=7.0Hz), 3.56-3.48 (2H, m), 3.12 (2H, d, J=5.9Hz), 3.03 (3H, s), 2.28 (6H, s), 1.76-1.72
(2H, m), 1.44 (3H, d, J=7.3Hz), 1.04 (3H, t, J=7.6Hz)

[0522]
®)

By using 4-pentynoic acid, Intermediates (G52) to (G54) were obtained in the
same manner as that of Example 38, (1).

[Table 115]

Compound

N Structure Physicochemical data
0.

(6]
G52 gNjﬂﬂJk/\ _

|
G53 fo N X P ]
| O
G54 BOC/N\/\HJ‘\/\ -
[0523]
(6)
[Formula 207]
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® l\jim\
o_N N
HoN N/§ >r\n’5ﬁ"‘§
O_

(G55) (G56)

To 2-amino-6-ethynylpyridine (G55, 203 mg) synthesized according to the method
described in W0O2012/052451A1, N-Boc-N-methyl-L-alanine (524 mg), and O-(7-
azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (1.31 g), N,N-
diisopropylethylamine (1.2 mL) and N,N-dimethylformamide (4.5 mL) were added at room
temperature, and the mixture was stirred at 45°C for 12 hours. The reaction mixture was
cooled on ice, and then saturated aqueous sodium hydrogencarbonate and ethyl acetate
were added to the reaction mixture. The organic layer was separated, washed successively
with water and saturated aqueous sodium chloride, and then dried over anhydrous sodium
sulfate, and the solvent was evaporated under reduced pressure. The obtained residue was
purified by silica gel column chromatography to obtain tert-butyl (1-((6-ethynylpyridin-2-
yl)amino)-1-oxopropan-2-yl)(methyl)carbamate (G56, 180 mg) as white solid.

MS m/z (M+H): 304.3

[0524]
[Example 39]
(D
[Formula 208]
Yo
HoN NH /N
H ND\I ’ \_<H !

(G4)

To a solution of N-Boc-glycine (129 mg) in tetrahydrofuran (3.5 mL), isobutyl
chloroformate (97 uL) and N-methylmorpholine (81 uL) were added under ice cooling, and
the mixture was stirred at the same temperature for 30 minutes. To the reaction mixture,
4-iodobenzene-1,2-diamine (200 mg) synthesized according to the method described in
WO02010/065668A1 was added under ice cooling, and the mixture was stirred at room
temperature for 1 hour, and then acetic acid (3.5 mL) was added, and the mixture was
stirred at 70°C for 2 hours. The reaction mixture was cooled to room temperature, and
then water and ethyl acetate were added to the reaction mixture. The organic layer was
separated, washed successively with saturated aqueous sodium hydrogencarbonate and
saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the

solvent was evaporated under reduced pressure. The obtained residue was purified by
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silica gel column chromatography (eluent, 80 to 0% hexane in ethyl acetate) to obtain tert-
butyl ((6-iodo-1H-benzo[d]imidazol-2-yl)methyl)carbamate (G4, 216 mg).

MS m/z (M+H): 374.0

[0525]

2)

[Formula 209]

(G4) (G5) [

To a suspension of tert-butyl ((6-iodo-1H-benzo[d]imidazol-2-
yl)methyl)carbamate (G4, 216 mg), bis(triphenylphosphine)palladium(II) dichloride (40
mg) and copper(I) iodide (22 mg) in tetrahydrofuran (2 mL), triethylamine (243 uL) and
trimethylsilylacetylene (96 uL) were added at room temperature, and the mixture was
stirred at the same temperature for 3 hours. To the reaction mixture, ethyl acetate and
saturated aqueous sodium hydrogencarbonate were added. The organic layer was
separated, washed with saturated aqueous sodium chloride, and then dried over anhydrous
sodium sulfate, and the solvent was evaporated under reduced pressure. The obtained
residue was purified by silica gel column chromatography (eluent, 70 to 0% hexane in ethyl
acetate) to obtain tert-butyl ((6-((trimethylsilyl)ethynyl)-1H-benzo[d]imidazol-2-
yl)methyl)carbamate (G5, 82 mg).

MS m/z (M+H): 344.1
[0526]

3)

[Formula 210]

(G5) ' (G6)

To tert-butyl ((6-((trimethylsilyl)ethynyl)-1H-benzo[d]imidazol-2-
yl)methyl)carbamate (G5, 82 mg) and potassium carbonate (99 mg), methanol (1 mL) was
added at room temperature, and the mixture was stirred at the same temperature for 1 hour.
The solvent was evaporated under reduced pressure, and the obtained residue was purified
by silica gel column chromatography (eluent, 80 to 30% hexane in ethyl acetate) to obtain

tert-butyl ((6-ethynyl-1H-benzo[d]imidazol-2-yl)methyl)carbamate (G6, 62 mg).
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MS m/z (M+H): 272.1

[0527]
4)
[Formula 211]
H H
>|/O\|gN\><NH2 XOIN\XH/\/\
(G7)

To a solution of 4-pentynal (631 mg) synthesized according to the method
described in US4877779A1 and tert-butyl (2-amino-2-methylpropyl)carbamate (328 mg) in
methylene chloride (10 mL), sodium triacetoxyborohydride (921 mg) and acetic acid (99
uL) were added at room temperature, and the mixture was stirred at the same temperature
for 2 hours. To the reaction mixture, ethyl acetate and saturated aqueous sodium
hydrogencarbonate were added. The organic layer was separated, washed with saturated
aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent
was evaporated under reduced pressure. The obtained residue was purified by silica gel
column chromatography (eluent, 100 to 80% ethyl acetate in methanol) to obtain tert-butyl
(2-methyl-2-((4-pentyn-1-yl)amino)propyl)carbamate (G7, 172 mg).

MS m/z (M+H): 255.5
[0528]

®)

[Formula 212]

H

>|/o\n,N\><NH2 XOIH\X«\@

0
(G8)

To a suspension of tert-butyl (2-amino-2-methylpropyl)carbamate (1.98 g) and
anhydrous sodium sulfate (3.00 g) in toluene (5 mL), benzaldehyde (1.07 mL) was added at
room temperature, and the mixture was stirred for 11 hours under reflux by heating. The
reaction mixture was cooled to room temperature, and then the solvent was evaporated
under reduced pressure to obtain (E)-tert-butyl (2-(benzylideneamino)-2-
methylpropyl)carbamate (GS8).

MS m/z (M+H): 277.3
[0529]

(6)

[Formula 213]
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H |

ey ey

(G8) (G9)

To a solution of (E)-tert-butyl (2-(benzylideneamino)-2-methylpropyl)carbamate
(G8) obtained above in N,N-dimethylformamide (20 mL), iodomethane (1.96 mL) and
sodium hydride(60% wt, 1.26 g) were added at room temperature, and the mixture was
stirred at the same temperature for 30 minutes. To the reaction mixture, iodomethane
(1.00 mL) was added at room temperature, and the mixture was stirred at the same
temperature for 1 hour. To the reaction mixture, ethyl acetate and water were added.
The organic layer was separated, washed with saturated aqueous sodium chloride, and then
dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced

pressure to obtain (E)-tert-butyl (2-(benzylideneamino)-2-methylpropyl)(methyl)carbamate

(G9, 3.17 ).
[0530]
(7)
[Formula 214]
| |
N = N
SR e SIEEINNE & et
(G9) (G10)

To a solution of (E)-tert-butyl (2-(benzylideneamino)-2-
methylpropyl)(methyl)carbamate (G9, 3.17 g) in tetrahydrofuran (25 mL), 5% aqueous
citric acid (25 mL) was added at room temperature, and the mixture was stirred at the same
temperature for 3 hours. To the reaction mixture, ethyl acetate and saturated aqueous
sodium hydrogencarbonate were added. The organic layer was separated, and the aqueous
layer was extracted with methylene chloride. The organic layer and the extract were
combined, and dried over anhydrous sodium sulfate, and the solvent was evaporated under
reduced pressure. The obtained residue was purified by silica gel column chromatography
(eluent, 100 to 0% hexane in ethyl acetate) to obtain tert-butyl (2-amino-2-
methylpropyl)(methyl)carbamate (G10, 506 mg).

MS m/z (M+H): 203.2
[0531]

)

[Formula 215]

279



HN/‘/ HNJ/
NP N HO A NP N
e Cr Q7
- .
NN N/”

N
(F25) (G11)

To a suspension of 4-((5-iodo-4-(propylamino)pyrimidin-2-yl)amino)benzonitrile
(F25, 289 mg), bis(triphenylphosphine)palladium(II) dichloride (53 mg) and copper(])
iodide (28 mg) in N,N-dimethylformamide (4 mL), triethylamine (322 pL), 4-pentyn-1-ol
(304 mg), and tetrakis(triphenylphosphine)palladium(0) (88 mg) were added at room
temperature, and the mixture was stirred at the same temperature for 3 hours. To the
reaction mixture, ethyl acetate and water were added, and the insoluble matter was removed
by filtration through Cerite. The organic layer was separated, washed successively with
water, saturated aqueous ammonium chloride and saturated aqueous sodium chloride, and
then dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced
pressure. The obtained residue was purified by silica gel column chromatography (eluent,
90 to 0% hexane in ethyl acetate) to obtain 4-((5-(5-hydroxy-1-pentyn-1-yl)-4-
(propylamino)pyrimidin-2-yl)amino)benzonitrile (G11, 195 mg).
MS m/z (M+H): 336.3

[0532]
)
[Formula 216]
HO/\/\P\‘\ N 04\/\;‘\‘\ N
el el
Ny T X

(G11) (G12)

To a solution of 4-((5-(5-hydroxy-1-pentyn-1-yl)-4-(propylamino)pyrimidin-2-
yl)amino)benzonitrile (G11, 124 mg) in methylene chloride (4 mL), 1,1,1-triacetoxy-1,1-
dihydro-1,2-benziodoxol-3(1H)-one (313 mg) was added at room temperature, and the
mixture was stirred at the same temperature for 3 hours. To the reaction mixture, ethyl
acetate and 10% aqueous sodium thiosulfate were added. The organic layer was separated,
washed successively with water and saturated aqueous sodium chloride, and then dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure to obtain
4-((5-(5-oxo-1-pentyn-1-yl)-4-(propylamino)pyrimidin-2-yl)amino)benzonitrile (G12, 300
mg).

MS m/z (M+H): 334.3
[0533]
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(10)
[Formula 217]

z HN o N\X HN

0 A P N o1 \lc])’ N D P N
l /N’\ /Q/ l )N\ /©/
N7 N Nig N

H
(G12) (G13)

To a solution of 4-((5-(5-oxo0-1-pentyn-1-yl)-4-(propylamino)pyrimidin-2-
yl)amino)benzonitrile (G12, 300 mg) and tert-butyl (2-amino-2-
methylpropyl)(methyl)carbamate (G10, 112 mg) in methylene chloride (4 mL), sodium
triacetoxyborohydride (195 mg) and acetic acid (21 pL) were added at room temperature,
and the mixture was stirred at the same temperature for 3 hours. To the reaction mixture,
ethyl acetate and saturated aqueous sodium hydrogencarbonate were added. The organic
layer was separated, washed with saturated aqueous sodium chloride, and then dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The
obtained residue was purified by silica gel column chromatography (eluent, 100 to 80%
ethyl acetate in methanol) to obtain tert-butyl (2-((5-(2-((4-cyanophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-2-methylpropyl)(methyl)carbamate
(G13, 80 mg).

MS m/z (M+H): 520.5
[0534]
(11)

[Formula 218]
0

o
o
(G14)

To a solution of 4-cyanotetrahydro-2H-pyrane-4-carboxylic acid (1.69 g)
synthesized according to the method described in Journal of the American Chemical
Society, 1942, vol. 64, p.1672 in tetrahydrofuran (20 mL) and tert-butanol (80 mL),
diphenylphosphonyl azide (2.32 mL) and triethylamine (1.51 mL) were added at room
temperature, and the mixture was stirred at 80°C for 3 hours. The reaction mixture was
cooled to room temperature, and then ethyl acetate and saturated aqueous sodium chloride
were added. The organic layer was separated, and dried over anhydrous sodium sulfate,
and the solvent was evaporated under reduced pressure. The obtained residue was
purified by silica gel column chromatography (eluent, 100 to 0% hexane in ethyl acetate) to

obtain tert-butyl (4-cyanotetrahydro-2H-pyran-4-yl)carbamate (G14, 1.38 g).
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MS m/z (M+H): 227.2

[0535]
(12)
[Formula 219]
(0] (0]
o \E;;j o
X /}%Jtok — HJLOJ<
(G14) (G15)

To a suspension of tert-butyl (4-cyanotetrahydro-2H-pyran-4-yl)carbamate (G14,
210 mg) and cobalt(Il) chloride (241 mg) in methanol (9 mL), sodium borohydride (175
mg) was added at room temperature, and the mixture was stirred at the same temperature
for 1 hour. To the reaction mixture, cobalt(Il) chloride (241 mg) and sodium borohydride
(175 mg) were added at room temperature, and the mixture was stirred at the same
temperature for 2 hours. To the reaction mixture, ethyl acetate and 1.0 mol/L aqueous
sodium hydroxide were added. The organic layer was separated, washed with saturated
aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent
was evaporated under reduced pressure to obtain tert-butyl (4-(aminomethyl)tetrahydro-2H-
pyran-4-yl)carbamate (G15, 195 mg).
[0536]
13)
[Formula 220]

o o
HZN\EJNJOLOk Q\/OTH%JOLOK
0

(G15) (G16)

To a suspension of tert-butyl (4-(aminomethyl)tetrahydro-2H-pyran-4-

.

yl)carbamate (G15, 195 mg) and sodium carbonate (449 mg) in acetone (5 mL) and water
(2 mL), benzyloxycarbonyl chloride (241 uL) was added at room temperature, and the
mixture was stirred at the same temperature for 2 hours. To the reaction mixture, ethyl
acetate and saturated aqueous sodium chloride were added. The organic layer was
separated, and dried over anhydrous sodium sulfate, and the solvent was evaporated under
reduced pressure. The obtained residue was purified by silica gel column chromatography
(eluent, 100 to 0% hexane in ethyl acetate) to obtain tert-butyl (4-
(((benzyloxycarbonyl)amino)methyl)tetrahydro-2H-pyran-4-yl)carbamate (G16, 141 mg).
MS m/z (M+H): 365.3

[0537]

(14)
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[Formula 221]

(0] 0]
Clo i 83,k Cl. 154,
(0] (0]

(G16) (G17)

To a solution of tert-butyl (4-(((benzyloxycarbonyl)amino)methyl)tetrahydro-2H-
pyran-4-yl)carbamate (G16, 141 mg) in methylene chloride (2 mL), trifluoroacetic acid (2
mL) was added at room temperature, and the mixture was stirred at the same temperature
for 1 hour. The solvent was evaporated under reduced pressure, and then ethyl acetate and
saturated aqueous sodium hydrogencarbonate were added to the residue. The organic
layer was separated, washed with saturated aqueous sodium chloride, and then dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure to obtain
benzyl ((4-aminotetrahydro-2H-pyran-4-yl)methyl)carbamate (G17, 106 mg).

MS m/z (M+H): 265.2

[0538]
15
[Formula 222]
o o)
Q\/OIH\EJNHZ Q\/OIH\EJHN\
(G17) (G18)

To a solution of benzyl ((4-aminotetrahydro-2H-pyran-4-yl)methyl)carbamate
(G17, 106 mg) and 4-pentynal (34 mg) in methylene chloride (4 mL), sodium
triacetoxyborohydride (205 mg) and acetic acid (22 pL) were added at room temperature,
and the mixture was stirred at the same temperature for 2 hours. To the reaction mixture,
ethyl acetate and saturated aqueous sodium hydrogencarbonate were added. The organic
layer was separated, washed with saturated aqueous sodium chloride, and then dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The
obtained residue was purified by silica gel column chromatography (eluent, 100 to 0%
hexane in ethyl acetate) to obtain benzyl ((4-((4-pentyn-1-yl)amino)tetrahydro-2H-pyran-4-
yl)methyl)carbamate (G18, 74 mg).
'H-NMR (CDCl3) &: 7.38-7.30 (5H, m), 5.10 (2H, s), 3.73-3.64 (4H, m), 3.22 (2H, d), 2.59
(2H, dt), 2.31 (2H, dt), 2.17 (1H, d), 1.69-1.45 (6H, m)
[0539]
(16)
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[Formula 223]

(G19)

To a solution of methyl 2-cyano-4-methoxy-2-(2-methoxyethyl)butanoate (1.13 g)
synthesized according to the method described in European Journal of Organic Chemistry,
2005, vol. 20, pp.4313-4321 in tetrahydrofuran (10 mL), 1.0 mol/L aqueous sodium
hydroxide (20 mL) was added at room temperature, and the mixture was stirred at the same
temperature for 7 hours. To the reaction mixture, hexane and tert-butyl methyl ether were
added. The aqueous layer was separated, and ethyl acetate and 1.0 mol/L aqueous
hydrochloric acid were added. The organic layer was separated, and dried over anhydrous
sodium sulfate, and the solvent was evaporated under reduced pressure to obtain 2-cyano-4-

methoxy-2-(2-methoxyethyl)butyric acid (G19, 957 mg).

[0540]
(I7)
[Formula 224]
_0 N _0 o
o)
B oH o P NJLOJ<
NZ 5 N H
(G19) (G20)

To a solution of 2-cyano-4-methoxy-2-(2-methoxyethyl)butyric acid (G19, 957
mg) in tetrahydrofuran (8 mL) and tert-butanol (32 mL), diphenylphosphonyl azide (1.63
mL) and triethylamine (1.00 mL) were added at room temperature, and the mixture was
stirred at 80°C for 2 hours. The solvent was evaporated under reduced pressure, and to the
obtained residue, ethyl acetate and saturated aqueous sodium chloride were added. The
organic layer was separated, washed successively with saturated aqueous sodium
hydrogencarbonate and saturated aqueous sodium chloride, and then dried over anhydrous
sodium sulfate, and the solvent was evaporated under reduced pressure. The obtained
residue was purified by silica gel column chromatography (eluent, 100 to 0% hexane in
ethyl acetate) to obtain tert-butyl (3-cyano-1,5-dimethoxypentan-3-yl)carbamate (G20, 519
mg).
MS m/z (M+H): 273.3
[0541]
(18)
[Formula 225]
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(G20) (G21)
To a suspension of tert-butyl (3-cyano-1,5-dimethoxypentan-3-yl)carbamate (G20,

192 mg) and cobalt(Il) chloride (183 mg) in methanol (7 mL), sodium borohydride (134
mg) was added at room temperature, and the mixture was stirred at the same temperature
for 4 hours. To the reaction mixture, ethyl acetate and 1.0 mol/L aqueous sodium
hydroxide were added. The organic layer was separated, washed with saturated aqueous
sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent was
evaporated under reduced pressure to obtain tert-butyl (3-(aminomethyl)-1,5-
dimethoxypentan-3-yl)carbamate (G21, 275 mg).
[0542]
19)
[Formula 226]

yﬁk—» yikk

(021) (G22)

To a suspension of tert-butyl (3-(aminomethyl)-1,5-dimethoxypentan-3-
yl)carbamate (G21, 275 mg) and sodium hydrogencarbonate (400 mg) in 1,4-dioxane (4
mL) and water (4 mL), 9-fluorenylmethyl succinimidyl carbonate (261 mg) was added
under ice cooling, and the mixture was stirred at the same temperature for 2 hours, and then
stirred at room temperature for 1 hour. To the reaction mixture, ethyl acetate and
saturated aqueous sodium chloride were added. The organic layer was separated, and
dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced
pressure. The obtained residue was purified by silica gel column chromatography (eluent,
100 to 30% hexane in ethyl acetate) to obtain (9H-fluoren-9-yl)methyl tert-butyl (4-
methoxy-2-(2-methoxyethyl)butane-1,2-diyl)dicarbamate (G22, 269 mg).

'H-NMR (CDCl3) &: 7.77 (2H, d), 7.60 (2H, d), 7.40 (2H, t), 7.31 (2H, t), 4.41-4.35 (2H,
m), 4.24 (1H, t), 3.52-3.42 (4H, m), 3.33-3.29 (4H, m), 2.17 (6H, s), 1.43 (9H, s)

[0543]

(20)

[Formula 227]
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(G22) (G23)

To a solution of (9H-fluoren-9-yl)methyl tert-butyl (4-methoxy-2-(2-
methoxyethyl)butane-1,2-diyl)dicarbamate (G22, 269 mg) in methylene chloride (2 mL),
trifluoroacetic acid (2 mL) was added at room temperature, and the mixture was stirred at
the same temperature for 5 hours. The solvent was evaporated under reduced pressure,
and then ethyl acetate and saturated aqueous sodium hydrogencarbonate were added to the
residue. The organic layer was separated, washed with saturated aqueous sodium chloride,
and then dried over anhydrous sodium sulfate, and the solvent was evaporated under
reduced pressure to obtain (9H-fluoren-9-yl)methyl (2-amino-4-methoxy-2-(2-
methoxyethyl)butyl)carbamate (G23, 186 mg).

MS m/z (M+H): 399.4

[0544]
(21)
[Formula 228]
Q _0 o Q _0 N
*ry — o

(G23) (G24)

To a solution of (9H-fluoren-9-yl)methyl (2-amino-4-methoxy-2-(2-
methoxyethyl)butyl)carbamate (G23, 186 mg) and 4-pentynal (42 mg) in methylene
chloride (5 mL), sodium triacetoxyborohydride (247 mg) and acetic acid (26 pL) were
added at room temperature, and the mixture was stirred at the same temperature for 3 hours.
To the reaction mixture, ethyl acetate and saturated aqueous sodium hydrogencarbonate
were added. The organic layer was separated, washed with saturated aqueous sodium
chloride, and then dried over anhydrous sodium sulfate, and the solvent was evaporated
under reduced pressure. The obtained residue was purified by silica gel column
chromatography (eluent, 60 to 0% hexane in ethyl acetate) to obtain (9H-fluoren-9-
yDmethyl (4-methoxy-2-(2-methoxyethyl)-2-((4-pentyn-1-yl)amino)butyl)carbamate (G24,
102 mg).

MS m/z (M+H): 465.4
[0545]
(22)
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[Formula 229]

3 s s
H
N\)L HN o o HN o
YN . AL
= | SN NH, I H | SN NH,
N/)\N N/)\N
H H

(G25) (G26)

A solution of (S)-4-((5-((3-(2-(methylamino)propanamido)phenyl)ethynyl)-4-
(propylamino)pyrimidin-2-yl)amino)benzamide (G25, 47 mg) synthesized in the same
manner as that of Example 38, (1) to (3) in a mixture of acetic acid (2.5 mL) and methanol
(80 mL) was prepared, and hydrogenation was performed at room temperature and a flow
rate of 1 mL/minute in a flow type hydrogenation reactor set with a 10% palladium-carbon
cartridge. The solvent was evaporated under reduced pressure to obtain (S)-4-((5-(3-(2-
(methylamino)propaneamido)phenethyl)-4-(propylamino)pyrimidin-2-yl)amino)benzamide
(G26, 38 mg) as white solid.

MS m/z (M+H): 476.2

[0546]
(23)
[Formula 230]
SN SN
OYN —— T TN Y

(G27)

To a solution of 3-ethynylaniline (100 mg) and N-Boc-2-aminoacetaldehyde (407
mg) in ethyl acetate (5 mL) and methylene chloride (5 mL), acetic acid (2 drops) and
sodium triacetoxyborohydride (543 mg) were added at room temperature, and the mixture
was stirred at the same temperature for 3 hours and 30 minutes. To the reaction mixture,
N-Boc-2-aminoacetaldehyde (200 mg) and sodium triacetoxyborohydride (200 mg) were
added at room temperature, and the mixture was stirred at the same temperature. To the
reaction mixture, saturated aqueous sodium hydrogencarbonate and ethyl acetate were
added. The organic layer was separated, and dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure. The obtained residue was purified by
basic silica gel column chromatography (eluent, 75% hexane/25% ethyl acetate) to obtain
tert-butyl (2-((3-ethynylphenyl)amino)ethyl)carbamate (G27).

MS m/z (M+H): 261.1
[0547]

(24)

[Formula 231]
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(1) (G28)

By using 2-chloro-5-iodo-N-propylpyrimidin-4-amine (F1), 5—iodo—N4—propyl—N2—
(2-(pyridin-4-yl)ethyl)pyrimidine-2,4-diamine (G28) was obtained in the same manner as
that of Example 36, (11).

[0548]
(25

In the same manner as that of Example 38, (2), Intermediates (G29) to (G37) and
Intermediates (G57) to (G64) were obtained.

[0549]
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[Table 116]

Compound

No Structure Physicochemical data
I Q J/
G29 e SO Q)OLNHz MS m/z (M+H): 572.3
|N/)\N
H
RN HNJ/ 0
G30 ® N Ay /@/\LNHZ -
N/)\H
H
Boc\”/\n,N f
G31 [e] S HN (0] _
|\N O)LNHz
N/)\H
,H\/\ HNJ/ (@]
G32 Boc N A /©)\NH2 MS m/z (M+H): 530.2
|N/)\N
N
|9 J/
G33 S g e MS m/z (M+H): 558.3
”/)\H ~
~ A
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G34 H N NH, -
(AL (]
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[0550]
[Table 117]

Compound ) )
N Structure Physicochemical data
0.
e ol
G58 Boc” N N A /©/CN MS m/z (M+H): 534.4
N/)\ﬁ
e ol
G59 B N N Ay /©L MS m/z (M+H): 527.2
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G60 2 A N @CN -
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L9 ] J/
G61 L N i
N/xu@
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G62 I A A MS m/z (M+H): 548.4
N/)\N F
H
\ ? J/
BOC’N\/\N S HN .
G63 H)V\@ L MS m/z (M+H): 499.4
N/)\ﬁ
| 0 )/
Boe NN « M )
Go64 N N A ©/CN MS m/z (M+H): 506.4
N/)\N
[0551]
(26)

In the same manner as that of Example 38, (3), Intermediates (G38) to (G47),

Intermediates (G65) to (G72) and Intermediates (G74) were obtained.

[0552]
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[Table 118]

Corrlg):und Structure Physicochemical data
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H
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[0553]
[Table 119]

Compound ] _
Structure Physicochemical data
No.
HH Q J/
N HN
G65 &jﬂ”k/\ﬁw a MS m/z (M+H): 425.3
N/ u F
W o)
G66 ﬁj\/\(&q OCN MS m/z (M+H): 434.4
N/)\ﬁ
M o
G67 uk/\@ MS m/z (M+H): 427.3
| N/)\N/©\F
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Hl‘\l\)oLN \/N‘ « HN/A
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qu@
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| N/)\N/©\F
H
[0554]
27
[Formula 232]
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(¥2) (G43)
By using N2—(3—ﬂuorophenyl)—S—i0d0—N4—propylpyrimidine—2,4—diamine (F2), 5-

((5—amino—2—ﬂuorophenyl)ethynyl)—N2—(3—ﬂuorophenyl)—N4—pr0py1pyrimidine—2,4—diamine

(G48) was obtained in the same manner as that of Example 38, (2).

[0555]
(28)
[Formula 233]
F F

v I8 wi

HoN X Boc™ Y H X N
\N > = ~
| N/)\ F I N/)\N/@F
(G438) H (G49) H

By using 5—((5—amino—2—ﬂuorophenyl)ethynyl)—N2—(3—ﬂuorophenyl)—N4—
propylpyrimidine-2,4-diamine (G48), (S)-tert-butyl (1-((4-fluoro-3-((2-((3-
fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)ethynyl)phenyl)amino)-1-oxopropan-
2-yl)(methyl)carbamate (G49) was obtained in the same manner as that of Example 1, (5).
[0556]

(29)
[Formula 234]
F o F

A @/\?f L HwLNJ@K?f

Z H A N : H S N

= I N = N

PSS QA
(G49) H (G50) H

By using (S)-tert-butyl (1-((4-fluoro-3-((2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)ethynyl)phenyl)amino)- 1-oxopropan-2-yl)(methyl)carbamate
(G49), (S)-N-(4-fluoro-3-((2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-
ylethynyl)phenyl)-2-(methylamino)propanamide (G50) was obtained in the same manner
as that of Example 38, (3).

[0557]
(30)
[Formula 235]
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(G50) NJ\HQF (G51) NJ\”/@F

By using (S)-N-(4-fluoro-3-((2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)ethynyl)phenyl)-2-(methylamino)propanamide (G50), (S)-N-
(4-fluoro-3-(2-(2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)ethyl)phenyl)-2-
(methylamino)propanamide (G51) was obtained in the same manner as that of Example 36,
(4) or Example 38, (22).
[0558]
[Example 40]
ey

In the same manner as that of Example 1, (7), Example 1, (8) or Example 35, (7),
Compounds (8-2) to (8-23) were obtained.
[0559]
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[Table 120]

Compound
No.

Structure

Physicochemical data

8-2

"H-NMR (CD;0D) &: 8.03 (1H, s), 7.83
(4H, s), 7.79 (1H, brs), 7.51-7.47 (1H, m),
7.34-7.29 (2H, m), 6.84-6.76 (1H, m), 6.64
(1H, d, J=15.2Hz), 5.17 (1H, q, J=7.3Hz),
3.51 (2H, t, J=7.3Hz), 3.21-3.12 (5H, m),
2.28 (6H, ), 1.74-1.69 (2H, m), 1.48 (3H, d,
J=7.3Hz), 1.01 (3H, t, J=7.3Hz)

8-3

"H-NMR (CD;OD) &: 8.05 (1H, s), 7.84-

7.80 (1H, m), 7.84 (4H, s), 7.50-7.48 (1H,
m), 7.34-7.31 (2H, m), 6.37-6.27 (2H, m),
5.72 (1H, dd, J=9.9, 5.0Hz), 4.10 (2H, s),
3.52 (2H, t, J=7.6Hz), 1.75-1.71 (2H, m),
1.02 (3H, t, J=7.6Hz)

8-4

"H-NMR (CD;OD) &: 8.03 (1H, s), 7.83
(4H, s), 7.60 (2H, dd, J=9.2, 2.6Hz), 7.50-
7.47 (2H, m), 6.86-6.76 (1H, m), 6.20 (1H,
d, J=15.5Hz), 4.09 (2H, s), 3.52 (2H, t,
J=7.3Hz), 3.15 (2H, d, J=6.6Hz), 2.28 (6H,
s), 1.75-1.70 (2H, m), 1.02 (3H, t, J=7.3Hz)

8-5

"H-NMR (CD;OD) &: 8.03 (1H, s), 7.83
(4H, s), 7.10 (1H, t, J=7.9Hz), 6.84-6.63
(4H, m), 6.08 (1H, d, J=15.2Hz), 3.53-3.46
(4H, m), 3.37-3.22 (2H, m), 3.14-3.09 (2H,
m), 2.25 (6H, s), 1.75-1.70 (2H, m), 1.02
(3H, t, J=7.3Hz)

8-6

"H-NMR (CDCL5+CD;0D) &: 8.41 (2H, dd,
J=4.6, 2.0Hz), 7.86 (1H, s), 7.76 (1H, s),
7.46 (1H, d, J=7.3Hz), 7.33-7.20 (4H, m),
6.87-6.66 (1H, m), 6.59 (1H, d, J=13.2Hz),
5.17 (1H, g, J=7.0Hz), 3.64 (2H, t,
J=6.9Hz), 3.44 (2H, t, J=7.3Hz), 3.19-3.12
(5H, m), 2.96 (2H, t, J=7.3Hz), 2.28 (6H, s),
1.72-1.59 (2H, m), 1.47 (3H, d, J=7.3Hz),
0.96 (3H, t, J=7.3Hz)

8-7

"H-NMR (CDCls) &: 8.86 (1H, s), 8.12 (1H,
s), 7.81 (1H, dt, J=11.7, 2.1Hz), 7.70 (1H,
dd, J=5.9, 2.6Hz), 7.47-7.39 (1H, m), 7.26-
6.96 (5H, m), 6.71 (1H, td, J=8.1, 2.4Hz),
6.44 (1H, d, J=15.2Hz), 5.75 (1H, t,
J=4.6Hz), 5.26 (1H, q, J=7.0Hz), 3.58-3.47
(2H, m), 3.13 (2H, d, J=6.3Hz), 3.03 (3H, s),
2.29 (6H, s), 1.79-1.68 (2H, m), 1.44 (3H, d,
J=7.3Hz), 1.04 (3H, t, ]=7.6Hz)

[0560]
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[Table 121]

Compound
No.

Structure

Physicochemical data

8-8

| (o] F HNJ/
gt Tl
o - N” N F

"H-NMR (CDCl5) &: 8.74 (1H, s), 7.80
(1H, dt, J=11.9, 2.0Hz), 7.69 (1H, s), 7.45
(1H, dd, J=6.6, 2.6Hz), 7.32-7.08 (4H,
m), 7.05-6.93 (2H, m), 6.65 (1H, td,
J=8.6, 2.0Hz), 6.43 (1H, d, J=15.2Hz),
5.26 (1H, q, J=7.3Hz), 4.95-4.85 (1H, m),
3.53-3.44 (2H, m), 3.14-3.08 (2H, m),
3.02 (3H, s), 2.84-2.76 (2H, m), 2.61-2.53
(2H, m), 2.27 (6H, s), 1.75-1.64 (2H, m),
1.42 (3H, d, J=6.6Hz), 1.02 (3H, t,
J=7.3Hz)

8-9

"H-NMR (CD;0D) &: 8.06 (1H, s), 7.84
(4H, s), 7.54-7.31 (3H, m), 6.90-6.78 (1H,
m), 6.23-6.14 (1H, m), 4.70 (2H, s), 3.54
(2H, t), 3.17-3.13 (2H, m), 2.29 (6H, s),
1.74 (2H, dvt), 1.03 (3H, t)

8-10

"H-NMR (CD;OD) &: 7.90 (1H, s), 7.82-
7.80 (4H, brs), 6.76 (1H, dt), 6.14 (1H,
dt), 3.47 (2H, t), 3.32-3.28 (2H, 1), 3.09
(2H, dd), 2.73 (2H, 1), 2.57 (2H, 1), 2.15
(6H, s), 1.81-1.61 (4H, m), 1.16 (6H, s),
1.00 (3H, t)

8-11

"H-NMR (CD;0D) &: 7.90 (1H, s), 7.90
(2H, d), 7.58 (2H, d), 6.81-6.69 (1H, m),
6.60 (1H, d), 3.50-3.42 (4H, m), 3.16-
3.12 (2H, m), 2.80-2.71, (2H, m), 2.61-
2.53 (2H, m), 2.26 (6H, s), 2.24 (3H, s),
1.81-1.61 (4H, m), 1.13 (6H, s), 0.98 (3H,
t)

8-12

"H-NMR (CDCl5) : 7.90 (1H, s), 7.80-
7.80 (4H, brs), 7.77 (1H, dt), 6.16 (1H, d),
3.85-3.55 (8H, m), 3.36-3.32 (2H, m),
3.12 (2H, d), 2.66-2.58 (2H, t), 2.26 (6H,
s), 1.80-1.48 (8H, m), 1.00 (3H, t)

8-13

"H-NMR (CDCl5) : 7.90 (1H, s), 7.80-
7.80 (4H, brs), 7.77 (1H, dt), 6.16 (1H, d),
3.62-3.52 (8H, m), 3.34 (6H, $)3.36-3.32
(2H, m), 3.12 (2H, d), 2.66-2.58 (2H, 1),
2.26 (6H, s), 1.80-1.48 (8H, m), 1.00 (3H,
t)
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[0561]
[Table 122]

Compound
No.

Structure

Physicochemical data

8-14

| 9 HNJ/ o
~ N\)k
ASSS eSS eat
NN
N

"H-NMR (CD;OD) §: 7.90 (1H, s), 7.81-
7.77 (4H, m), 7.37-7.34 (2H, m), 7.20 (1H,
t, J=7.6Hz), 6.93 (1H, d, J=7.3Hz), 6.85-
6.75 (1H, m), 6.59 (1H, d, J=15.2Hz), 5.15
(1H, q, J=7.3Hz), 3.45 (2H, t, J=7.3Hz),
3.15 (2H, d, J=6.6Hz), 3.10 (3H, s), 2.86-
2.83 (2H, m), 2.68 (2H, t, J=6.9Hz), 2.27
(6H, s), 1.71-1.66 (2H, m), 1.43 (3H, d,
J=7.3Hz), 1.01 (3H, t, J=7.3Hz)

8-15

"H-NMR (CDCl3) &: 7.93 (1H, s), 7.86-
7.74 (2H, m), 7.29-7.14 (2H, m), 7.12-7.05
(1H, m), 6.92 (1H, dt, J=15.2, 5.9Hz), 6.67
(1H, dt, J=8.1, 2.4Hz), 6.33-6.25 (1H, m),
6.24-6.14 (1H, m), 4.43-4.31 (1H, m),
3.66-3.40 (5H, m), 3.30-3.18 (1H, m), 3.09
(2H, d, J=5.9Hz), 2.74 (2H, t, J=6.9Hz),
2.47 (2H, t, J=6.9Hz), 2.26 (6H, s), 2.07-
1.88 (4H, m), 1.80-1.64 (2H, m), 1.01 (3H,
t, J=7.6Hz)

8-16

"H-NMR (CDCl5) &: 8.07 (1H, s), 7.93
(1H, s), 7.76 (2H, d, J=8.6Hz), 7.56 (2H, d,
J=9.2Hz), 7.29-7.22 (1H, m), 6.93 (1H, dt,
J=15.3, 5.9Hz), 6.53-6.42 (2H, m), 3.46
(2H, dd, J=14.5, 5.9Hz), 3.41 (2H, s), 3.20
(3H, s), 3.11 (2H, dd, J=5.9, 1.3Hz), 2.69
(2H, t, J=6.9Hz), 2.37 (2H, t, J=6.9Hz),
2.28 (6H, s), 1.81-1.68 (2H, m), 1.46 (6H,
s), 1.01 (3H, t, J=7.3Hz)

8-17

"H-NMR (CDCl5) 8: 8.03 (1H, s), 7.91
(1H, s), 7.82 (1H, dt, J=12.1, 2.0Hz), 7.31-
7.23 (1H, m), 7.20 (1H, dt, J=8.3, 6.6Hz),
7.09 (1H, dd, J=8.3, 2.0Hz), 6.93 (1H, dt,
J=15.2, 6.0Hz), 6.67 (1H, dt, J=8.3,
2.0Hz), 6.46 (1H, dt, J=15.2, 1.7Hz), 6.35
(1H, t, J=6.3Hz), 3.47 (2H, dd, J=14.9,
6.3Hz), 3.41 (2H, s), 3.19 (3H, s), 3.10
(2H, dd, J=6.0, 1.7Hz), 2.69 (2H, t,
J=6.9Hz), 2.36 (2H, t, J=6.9Hz), 2.27 (6H,
s), 1.80-1.65 (2H, m), 1.45 (6H, s), 1.01
(3H, t, J=7.3Hz)
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[0562]
[Table 123]

Compound
No.

Structure

Physicochemical data

8-18

"H-NMR (CDCl5) 8: 8.87-8.83 (1H, m),
8.21 (1H, s), 8.16 (1H, d, J=7.9Hz), 7.90
(2H, d, J=9.2Hz), 7.69 (1H, t, J=7.9Hz),
7.59 (2H, d, J=9.2Hz), 7.41-7.37 (1H, m),
7.22 (1H, d, J=7.9Hz), 7.04 (1H, dt,
J=15.2, 5.9Hz), 6.51-6.41 (1H, m), 6.14-
6.11 (1H, m), 5.40 (1H, q, J=7.3Hz), 3.13
(2H, dd, J=5.9, 1.3Hz), 3.04 (3H, s), 2.94-
2.83 (1H, m), 2.28 (6H, s), 1.44 (3H, d,
J=7.3Hz), 0.99-0.88 (2H, m), 0.78-0.68
(2H, m)

8-19

"H-NMR (CDCl) &: 8.83 (1H, s), 8.19
(1H, s), 8.16 (1H, d, J=8.3Hz), 7.78 (2H, d,
J=8.6Hz), 7.69 (1H, t, J=8.3Hz), 7.59 (2H,
d, J=8.6Hz), 7.32 (1H, s), 7.22 (1H, d,
J=8.3Hz), 7.03 (1H, dt, J=15.2, 5.9Hz),
6.51-6.41 (1H, m), 6.09-5.97 (1H, m), 5.40
(1H, q, J=6.8Hz), 3.59-3.47 (2H, m), 3.12
(2H, d, J=5.9Hz), 3.04 (3H, s), 2.28 (6H,
s), 1.83-1.64 (2H, m), 1.44 (3H, d,
J=6.8Hz), 1.04 (3H, t, J=7.6Hz)

8-20

"H-NMR (CDCl5) &: 8.78 (1H, s), 8.18
(1H, s), 8.15 (1H, d, J=7.9Hz), 7.81 (1H,
dt, J=11.7, 2.3Hz), 7.68 (1H, t, J=7.9Hz),
7.29-7.18 (3H, m), 7.11 (1H, dd, J=7.9,
2.3Hz), 7.03 (1H, dt, J=15.3, 5.9Hz), 6.71
(1H, dt, J=8.3, 2.3Hz), 6.51-6.39 (1H, m),
5.98-5.87 (1H, m), 5.48-5.33 (1H, m),
3.61-3.45 (2H, m), 3.12 (2H, dd, J=5.9,
1.3Hz), 3.04 (3H, s), 2.28 (6H, s), 1.83-
1.67 (2H, m), 1.44 (3H, d, J=7.3Hz), 1.04
(3H, t, J=7.6Hz)

8-21

"H-NMR (CDCl) &: 7.93 (1H, s), 7.86-
7.76 (1H, m), 7.31-7.15 (2H, m), 7.14-7.06
(1H, m), 6.95-6.77 (2H, m), 6.67 (1H, dt,
J=8.3, 2.0Hz), 6.40 (1H, d, J=15.2Hz),
6.31-6.22 (1H, m), 3.66-3.56 (2H, m),
3.53-3.42 (4H, m), 3.13-3.03 (5H, m), 2.72
(2H, t, J=6.9Hz), 2.44 (2H, t, J=6.9Hz),
2.26 (6H, s), 1.81-1.66 (2H, m), 1.02 (3H,
t, J=7.6Hz)
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[0563]
[Table 124]

Compound

No. Structure

Physicochemical data

b S md
8-22 Y WHNN on
N/)\H/@

"H-NMR (CDCl5) &: 7.94 (1H, s), 7.77
(2H, d, J=8.6Hz), 7.61-7.47 (3H, m),
6.97-6.81 (2H, m), 6.48-6.34 (2H, m),
3.66-3.57 (2H, m), 3.53-3.40 (4H, m),
3.14-3.04 (5H, m), 2.72 (2H, t, J=6.9Hz),
2.45 (2H, t, J=6.9Hz), 2.26 (6H, s), 1.81-
1.64 (2H, m), 1.01 (3H, t, J=7.6Hz)

| o]
~ n A HNT
8-23 Y Q\ﬁ @\
N/)\H F

"H-NMR (CDCl5) &: 8.94 (1H, s), 8.12
(1H, s), 7.84-7.79 (1H, m), 7.73 (1H, s),
7.45 (1H, d, J=7.9Hz), 7.32-7.13 (5H, m),
7.00 (1H, dt, J=15.3, 5.7Hz), 6.73-6.68
(1H, m), 6.48 (1H, d, J=15.2Hz), 5.59
(1H, brs), 4.17 (2H, s), 3.26 (3H, s), 3.16-
3,12 (5H, m), 2.28 (6H, s)

[0564]
[Example 41]

(D
[Formula 236]

(H1)

To a solution of 2,4-dichloro-5-iodopyrimidine (5.00 g) synthesized according to
the method described in WO2008/155140A1 in tetrahydrofuran (50 mL), N,N-
diisopropylethylamine (3.49 mL) and pyrrolidine (1.65 mL) were added under ice cooling,

and the mixture was stirred at the same temperature for 3 hours.

To the reaction mixture,

1.0 mol/L aqueous hydrochloric acid was added. The solid matter was taken by filtration,

washed with water, and then dried under reduced pressure to obtain 2-chloro-5-iodo-4-

(pyrrolidin-1-yl)pyrimidine (H1, 4.49 g).
MS m/z (M+H): 310.1

[0565]

(2)

[Formula 237]
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(H1) (H2)

To a suspension of bis(triphenylphosphine)palladium(II) dichloride (1.02 g) and
copper(l) iodide (558 mg) in N,N-dimethylformamide (90 mL), triethylamine (10.2 mL), 2-
chloro-5-iodo-4-(pyrrolidin-1-yl)pyrimidine (H1, 4.49 g), and N-(4-pentynyl)phthalimide
(4.65 g) were added at room temperature under a nitrogen atmosphere, and the mixture was
stirred at the same temperature for 4 hours. To the reaction mixture, water was added.
The solid matter was taken by filtration, washed with water, then dried under reduced
pressure, and purified by silica gel column chromatography. The obtained solid matter
was washed with ethyl acetate, and then dried under reduced pressure to obtain 2-(5-(2-
chloro-4-(pyrrolidin-1-yl)pyrimidin-5-yl)-4-pentyn- 1-yl)isoindoline-1,3-dione (H2, 3.66 g).
MS m/z (M+H): 395.2

[0566]
(3)
[Formula 238]
0 Q Q Q
0 | A ° NJ\”/@

(H2) (H3)

To a solution of tris(dibenzylideneacetone)dipalladium(0) (835 mg) and 4,5'-
bis(diphenylphosphino)-9,9'-dimethylxanthene (1.06 g) in 1,4-dioxane (125 mL), 2-(5-(2-
chloro-4-(pyrrolidin- 1-yl)pyrimidin-5-yl)-4-pentyn-1-yl)isoindoline-1,3-dione (H2, 3.60 g),
4-aminobenzonitrile (2.69 g) and cesium carbonate (8.90 g) were added at room
temperature under a nitrogen atmosphere, and the mixture was stirred at 90°C for 7 hours.
The reaction mixture was cooled to room temperature, and then ethyl acetate was added to
the reaction mixture. The insoluble matter was removed by filtration through Cerite, and
then the solvent was evaporated under reduced pressure. To the obtained residue, water
was added. The solid matter was taken by filtration, and washed with water to obtain 4-
((5-(5-(1,3-dioxoisoindolin-2-yl)-1-pentyn-1-yl)-4-(pyrrolidin-1-yl)pyrimidin-2-
yl)amino)benzonitrile (H3).

MS m/z (M+H): 477.3
[0567]
“)
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[Formula 239]

9 N N
N A\ CN HzN/\/\ﬁ\ CN
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H H
(H3)

(H4)

To a solution of 4-((5-(5-(1,3-dioxoisoindolin-2-yl)-1-pentyn-1-yl)-4-(pyrrolidin-
1-yl)pyrimidin-2-yl)amino)benzonitrile (H3) obtained above in tetrahydrofuran (80 mL)
and ethanol (80 mL), hydrazine monohydrate (16 mL) was added at room temperature, and
the mixture was stirred at 80°C for 3 hours. The reaction mixture was cooled to room
temperature, and then ethyl acetate was added to the reaction mixture. The insoluble
matter was removed by filtration, and then the solvent was evaporated under reduced
pressure. The obtained residue was purified by basic silica gel column chromatography
(eluent, 98 to 85% ethyl acetate in methanol) to obtain 4-((5-(5-amino-1-pentyn-1-yl)-4-
(pyrrolidin-1-yl)pyrimidin-2-yl)amino)benzonitrile (H4, 2.64 g).

MS m/z (M+H): 347.3

[0568]
)
[Formula 240]
£ |9 )
HoN T N N >ro\n’N\=)LN A\ \ CN
TN o TRV oy
N/)\” N/)\N

(H4) (H5)

To a solution of 4-((5-(5-amino-1-pentyn-1-yl)-4-(pyrrolidin-1-yl)pyrimidin-2-
yl)amino)benzonitrile (H4, 2.64 g), N-Boc-N-methyl-L-alanine (3.10 g), 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (2.92 g) and 1-hydroxybenzotriazole
monohydrate (2.06 g) in N,N-dimethylformamide (40 mL), N,N-diisopropylethylamine
(3.98 mL) was added at room temperature, and the mixture was stirred at the same
temperature for 3 hours. The solvent was evaporated under reduced pressure, and to the
obtained residue, saturated aqueous sodium hydrogencarbonate and ethyl acetate were
added. The organic layer was separated, washed successively with saturated aqueous
sodium hydrogencarbonate and saturated aqueous sodium chloride, and then dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The
obtained residue was purified by silica gel column chromatography (eluent, 30 to 5%
hexane in ethyl acetate). The obtained solid matter was washed with a mixed solvent of

ethyl acetate and hexane, and then dried under reduced pressure to obtain (S)-tert-butyl (1-
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((5-(2-((4-cyanophenyl)amino)-4-(pyrrolidin- 1 -yl)pyrimidin-5-yl)-4-pentyn- 1-yl)amino)-1-
oxopropan-2-yl)(methyl)carbamate (HS, 2.39 g) as white solid.
MS m/z (M+H): 532.5

[0569]
(6)
[Formula 241]
| (0] H (@]
>|/o\n,N\_)LN « N N N
AT T ot — T o g”
N/)\N N/)\N
(H5) " (H6) H

To a solution of (S)-tert-butyl (1-((5-(2-((4-cyanophenyl)amino)-4-(pyrrolidin-1-
yl)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)(methyl)carbamate (HS, 2.39 g)
in 1,4-dioxane (40 mL), a 4.0 mol/L solution of hydrochloric acid in 1,4-dioxane (20 mL)
was added at room temperature, and the mixture was stirred at the same temperature for 6
hours. The solvent was evaporated under reduced pressure. The obtained solid matter
was washed with ethyl acetate, and then dried under reduced pressure to obtain (S)-N-(5-(2-
((4-cyanophenyl)amino)-4-(pyrrolidin-1-yl)pyrimidin-5-yl)-4-pentyn-1-yl)-2-
(methylamino)propanamide (H6) dihydrochloride (2.36 g) as white solid.

MS m/z (M-H): 430.4

[0570]
(7
[Formula 242]
H o9 () L9 ()
_N N N N N
gLHNN o 'il/\/\[c]; E)LH/\/\(KN o
(X LY (LT
H H

(Ho) 9-1)

To a solution of (S)-N-(5-(2-((4-cyanophenyl)amino)-4-(pyrrolidin-1-
yl)pyrimidin-5-yl)-4-pentyn-1-yl)-2-(methylamino)propanamide (H6) dihydrochloride (252
mg) and 4-dimethylaminocrotonic acid hydrochloride (331 mg) in N,N-dimethylformamide
(8 mL), N-methylmorpholine (660 puL) and isobutyl chloroformate were added under ice
cooling, and the mixture was stirred at the same temperature for 1 hour. To the reaction
mixture, saturated aqueous sodium hydrogencarbonate (5 drop) was added, and the solvent
was evaporated under reduced pressure. The obtained residue was purified by basic silica
gel column chromatography (eluent, 100 to 90% ethyl acetate in methanol). The obtained

solid matter was washed with a mixed solvent of ethyl acetate and hexane, and then dried
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under reduced pressure to obtain (S,E)-N-(1-((5-(2-((4-cyanophenyl)amino)-4-(pyrrolidin-
1-yl)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-
methyl-2-butenamide (9-1, 132 mg) as white solid.

'H-NMR (CDCl3) 8: 8.03 (1H, s), 7.74 (2H, d, J=8.6Hz), 7.56 (2H, d, J=8.6Hz), 7.30 (1H,
s), 6.93 (1H, dt, J=15.2, 5.9Hz), 6.57 (1H, brs), 6.42 (1H, d, J=15.2Hz), 5.17 (1H, q,
J=7.0Hz), 3.84 (4H, brs), 3.42-3.26 (2H, m), 3.10 (2H, d, J=5.9Hz), 2.99 (3H, s), 2.40 (2H,
t, J=6.9Hz), 2.27 (6H, s), 2.00-1.94 (4H, m), 1.78-1.72 (2H, m), 1.35 (3H, d, J=6.6Hz)
[0571]

[Example 42]

(1)

[Formula 243]

Cl ~ J/
N
/)\CI

N

A

|
N

] J
N N
— /\/\(@
0 |
N/)\CI
. J
N S N o)
—_— | SN /@)‘\O/
o
N/)\N
H

(H7)

By using N-methyl-propylamine and methyl 4-aminobenzoate, methyl 4-((5-(5-
(1,3-dioxoisoindolin-2-yl)-1-pentyn-1-yl)-4-(methyl(propyl)amino)pyrimidin-2-
yl)amino)benzoate (H7) was obtained in the same manner as that of Example 41.

MS m/z (M+H): 512.4

[0572]
(2)
[Formula 244]
: J ; J
N N N 0 ) d\” S N o
o — M oo
N7 N N? N

(H7) (H8)

To a solution of methyl 4-((5-(5-(1,3-dioxoisoindolin-2-yl)-1-pentyn-1-yl)-4-
(methyl(propyl)amino)pyrimidin-2-yl)amino)benzoate (H7, 634 mg) in tetrahydrofuran (6.2
mL), 2.0 mol/L aqueous sodium hydroxide (3.1 mL) was added at room temperature, and
the mixture was stirred at 80°C for 4 hours. The reaction mixture was cooled to room
temperature, and then 1.0 mol/L aqueous hydrochloric acid was added to the reaction

mixture until the mixture became acidic. The solid matter was taken by filtration, washed
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with water, and then dried under reduced pressure to obtain 2-((5-(2-((4-
carboxyphenyl)amino)-4-(methyl(propyl)amino)pyrimidin-5-yl)-4-pentyn-1-
yl)carbamoyl)benzoic acid (H8, 526 mg) as white solid.

MS m/z (M+H): 516.4

[0573]
3)
[Formula 245]
0 J : J
N o) N o)
©\)LH/\/\{§N /@)‘\OH &z/\/\(gN /@)‘\NA
CO.H | |
N/)\H ° N/)\H "
(HB)
HaN S >N o) A
SN N
N/)\N "
H
(H9)

To a solution of 2-((5-(2-((4-carboxyphenyl)amino)-4-
(methyl(propyl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)carbamoyl)benzoic acid (HS, 200 mg)
in N,N-dimethylformamide (4 mL), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (297 mg) and 1-hydroxybenzotriazole monohydrate (210 mg) were added at
room temperature, and the mixture was stirred at the same temperature for 3 hours. To the
reaction mixture, N,N-diisopropylethylamine (541 pL) and cyclopropylamine (215 pL)
were added at room temperature, and the mixture was stirred at the same temperature for 2
hours. To the reaction mixture, water was added. The solid matter was taken by
filtration, and dried under reduced pressure to obtain white solid (218 mg).

To a solution of the white solid (218 mg) obtained above in ethanol (3 mL) and
tetrahydrofuran (3 mL), hydrazine monohydrate (0.5 mL) was added at room temperature,
and the mixture was stirred for 1 hour under reflux by heating. The reaction mixture was
cooled to room temperature, and then ethyl acetate was added to the reaction mixture. The
insoluble matter was removed by filtration, and then water was added. The organic layer
was separated, washed successively with water and saturated aqueous sodium chloride, and
then dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced
pressure. The obtained residue was purified by basic silica gel column chromatography
(eluent, 100 to 88% ethyl acetate in methanol) to obtain 4-((5-(5-amino-1-pentyn-1-yl)-4-
(methyl(propyl)amino)pyrimidin-2-yl)amino)-N-cyclopropylbenzamide (H9, 112 mg) as

white solid.
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MS m/z (M+H): 407.4

[0574]
4)
[Formula 246]
0
S S
COH | —_— |
N/)\” N/)\H ;

(H8) (H10)

By using methylamine, 4-((5-(5-amino-1-pentyn-1-yl)-4-
(methyl(propyl)amino)pyrimidin-2-yl)amino)-N-methylbenzamide (H10) was obtained in
the same manner as that of Example 42, (3).

[0575]
®)

By using 2,4-dichloro-5-iodopyrimidine, Intermediates (H11) to (H14) were
obtained in the same manner as that of Example 41, (1).

[0576]
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[Table 125]

Compound

N Structure Physicochemical data
0.

o)

H1l [Nj

H12 L .
18
N= °CI

AJ
H13 _

HN/\/\O/
H14 ! N -
N/)\CI
[0577]
(6)

In the same manner as that of Example 41, (2), Intermediates (H15) to (H23) and
Intermediates (H125) were obtained.
[0578]
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[Table 126]

Compound

No Structure Physicochemical data

H15 Q@ <V i
0 I/)N\

H16 Cgiz L, MS m/z (M+H): 397.1
0 |

H17 C@ S i
| N
° N/)\CI
: Ny
H18 C@ S _
|
° N/)\CI
(0]
HN
H19 Cg&z“/\(g,q _
° N/)\CI
(0]
N \ HN/\/\O/
H20 Ay MS m/z (M+H): 413.3
o} | Py
N Cl
[¢]
N \ HNF
H21 N\(kN -
° N/J\CI

H22 C@ L ]
o | /)N\

N Cl
9 HN/A
H23 &z A Nn .
|
© N/)\CI
(o]
HNT
H125 Cgi Sy MS m/z (M+H): 355.2
° \NJ\CI
[0579]
(7N

In the same manner as that of Example 41, (3), Intermediates (H25) to (H47) and
Intermediates (H126) to (H130) were obtained.
[0580]
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[Table 127]

Compound

No Structure Physicochemical data
o
. O
H25 &z X A\ -
I N
o NJ\H@\CN
9 I
N
H26 Cgtz A }
| N
° Nig HO\CN
.
H27 Cgtz N Ay MS m/z (M+H): 472.2
o | . /)\N
H
; v
N < N o
H28 (/)\/\(\%N /Q)LNHZ -
N/)\H
9 i
N
H29 Q@W“ Ay }
N/)\H N
(0]
: )
H30 N N Ay -
) | )N\ I
N” N =
9 (D
N
H31 &Z N Ay _
o) L
N N F
9 J
H32 -
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[0581]
[Table 128]

Conll}a:und Structure Physicochemical data
0 Nyl
H33 &N P -
| N N
o N/)\HJQKF
0 A
H34 C@“/\gﬁ P
| SN N -
© N/)\N/QKF
HN"N07
H35 < ﬁl Q -
HNTF
H36 < Q Q -
0 f
H37 " " -
0 | D@
N/)\H x
9 N HN/A
H38 . (N N B
N/)\H NF
0 i
H39 dﬂ A " N .
SN Z |
© lN/ NT A F
H
0 A
N % HN \
H40 5 (NP -
NZONT
H
0 A
H41 }
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[0582]
[Table 129]

Conll}a:und Structure Physicochemical data
/A
H42 NN ]
(o}
H43 Cgiz A HN -
ow\ﬁi X
H44 -
[ A O
S HN/A
H45 S B -
N/)\N
H
HN
H46 Ay -
|
NZON
H
HNJ/
H47 X N -
|
N/
HN
H126 N MS m/z (M+H): 461.3
X J\NM
HN/\/\O
H127 -




[0583]
[Table 130]

Compound ) )
N Structure Physicochemical data
0.
9 J
HN
H128 dﬁ“/\% ]
N Z N
0 \NLHJ@O/
0 -
HN
H129 &NN Q MS m/z (M+H): 443.3
° S S
H
; I
HN
H130 Cgk/z/\/\(k,\‘ S,\( MS m/z (M+H): 462.3
© \NJ\N/g N
H
[0584]
)

In the same manner as that of Example 41, (4), Intermediates (H48) to (H70) and

Intermediates (H131) to (H135) were obtained.

[0585]
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[Table 131]

Compound
No.

Structure

Physicochemical data

H48

CN

H49

H50

MS m/z (M+H): 342.2

H51

HoN % L
| )N\ NH,
NN

MS m/z (M+H): 367.3

H52

HoN

HS53

H54

H55

HoN

[0586]
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[Table 132]

Compound

Structure Physicochemical data
No y
A f
N
HoN \
H56 : M\(% Q _
N/)\H NF
HoN S HNA
H57 i /\/\ﬁw Q i
N/)\H NNF
N~~~
N S HN 0
H58 |\)N\ Q -
N7 N N
/\/\
N S HN F
s¥e! -
N7 N NNF
H60 HaN ! -
N/)\” NNF
AN
H,N HN
H61 | SN A IN B
N/)\N NNF
H
N "N
H62 N Ay AN -
| |
N/)\” N
H,N S HNA
H63 ’ A ) /NI -
N/)\N NNF
H
HoN S HNA
H64 ? ~ ala -
N/)\H SNE
[0587]
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[Table 133]

Compound . .
N Structure Physicochemical data
0.
HNA
H,N T
" AL '
N/)\H SNTo7
HoN M
H66 N Ay CN -
(AL X
N/)\H F
HN « ™
H67 N Ay CN -
(LY
N/)\N
H
N HNA
H68 ? N Ay oN ]
(LT
N/)\N
H
HN M
H69 A A /@\ . -
N/)\N O)\F
H70 ”2NN\E'LN F ]
(AL X
N/)\N o~
H
HNJ/
HoN X
H131 W\(HN SN -
\N)\H/@_
H132 MS m/z (M+H): 371.3

H
HoN \
/\/\KKN Q
| |
sy S
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[0588]
[Table 134]

Conll}):und Structure Physicochemical data
H133 W\(kN JCL ]
H134 M\(kN & MS m/z (M+H): 313.3
}
HN
H135 HZNW\(HN S/\(N MS m/z (M+H): 332.3
Sy
[0589]
)

In the same manner as that of Example 41, (5), Intermediates (H71) to (H97) and

Intermediates (H136) to (H146) were obtained.

[0590]
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[Table 135]

Compound

No Structure Physicochemical data
O.
g ®
H71 R e X, _
|N/)\H CN
9 N J/
H72 B°°’N;JHW\%N -
|N¢I\H CN
|\j\ -
N N
H73 Boc” Y u/\/\(gN @\ MS m/z (M+H): 527.3
N/)\H F
L g ~ J/
Boc’N\;)LN A N Q .
H74 H“/\(gN OANHZ MS m/z (M+H): 552.4
IN/)\N
H
o
Boc"!l\;)LN « Q o) .
H75 2 OH Ny /@)LNHZ MS m/z (M+H): 550.4
IN/)\H
,l!l\)cj)\ \NJ/ o}
H76 BN N Ay A MS m/z (M+H): 592.5
_ H
N N
H
I\)CJ)\ \NJ/ o}
H77 B N A O)LN/ MS m/z (M+H): 566.5
IN/)\N H
7
|9
oA SN
H78 B X H/\/\(gN AN -
N
H
(0]
] CJ]
NN N
H79 B T N Ay o -
N
H
9 ()
Boc’N\_)LN AN N
HS0 H“/\h, A ]
N/J\H NF
9 J/
N A HN
H81 B T Aw -
NN
H
[0591]
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[Table 136]

Compound

No Structure Physicochemical data
IS
Ay
(o]
Boc"!‘\./u\N A HN/A
H83 : HN\(&N oy MS m/z (M+H): 512.4
N/)\H N
| (o]
N HN "0
H84 i HN” J @ )
N/)\” N
| (0]
NN HNS"F
H85 e ”M\ﬁN J @ )
Vi N NF
|0 J/
N HN
H86 oty Ay -
N/)\H N F
|9 J/
_N HN
H87 ooy A -
NAH N
Boc"!‘\./lcj)\N HN/A
HS88 = H | SN A N -
N/’k” NF
|9 J/
HS9 B N -
: Ly -
'N/)\H .
| \i
H90 oo “W\ELN 4 -
N/)\H N
9 AN
H91 R

317




[0592]
[Table 137]

Compound

No Structure Physicochemical data
| (0]
BOC,N\;/ILN S HN/A
H92 = H N ﬁ -
N/)\H SN0
| (o]
Boc’N\,/ILN A HN/(
HY93 H H“/\h o ]
N/)\H F
| (e}
Boc’N\.)LN A HNJ/
H94 Z H XAy CN _
(AT
H
L1 HN/A
H95 Boc” H N A |\N OCN _
N? N
|0 f
H96 Boc” \)LH A HN\N F -
|
N/ H OJ\F
| (o]
Boc” \)LN A HNJ/
H97 H N | SN /@[F -
N/)\H o~
\\)(1
N HN
H136 e HW\%N oy .
Ny HJ\)\
o)
Boc/'L\)LN - HN "0
137 VTN oy '
\N)\H SN~
Boc 1y ©
{j)‘xN « HN "0
H138 HW\@‘N o ]
\N)\H NN
BOC- H Q AN A
MN " HN o
H139 R H 7 N 7 N -
HO \N)\H o~
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[0593]
[Table 138]

Conll}):und Structure Physicochemical data
BOCN H Q HN/\/\O/
H140 dA ”N\@N ~ -
P \NJ\N/QKO/
H
Boc | o] HNJ/
H141 ol SNy MS m/z (M+H): 538.5
\N‘ H A ‘ O/
BOCE\I N i HNJ/
H142 d* HN\(LN . MS m/z (M+H): 554.4
HO \NJ\H \‘ o~
BOCN H o ) - HNJ/ ‘
H143 R Ny MS m/z (M+H): 556.4
E \NJ\H X | od
|9 J/
NN HN
H144 Boc N SNy MS m/z (M+H): 512.4
X ! A ! e
| (o]
Boc’N\,)kN X Hi
H145 : H N NN MS m/z (M+H): 498.4
X, H S O/
AR ol
H146 Boom T M N Ay o MS m/z (M+H): 517.4
\NJ\HJ\\NN
[0594]
(10)

In the same manner as that of Example 41, (6), Intermediates (H98) to (H124) and

Intermediates (H147) to (H157) were obtained.

[0595]
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[Table 139]

Compound

No Structure Physicochemical data
0.
L9 CJ
HO8 “W\ﬁ QL '
N/)\H CN
Hl!l\/l?\ \NJ/
H99 ”M\h gt _
Nig N CN
HIL\)CJ)\ \Nf
H100 I N“/\(gh, MS m/z (M+H): 427.3
IN/)\NJQ\F
H
Hl!l\)cj)\ \Nf o
H101 HW\(gN O)L,% MS m/z (M+H): 452.4
|N/)\N
N
VS N
H102 “M\ﬁw Q)L N, MS m/z (M+H): 450.4
|N/)\N
H
| q < J/
an N o
H103 E RN = A MS m/z (M+H): 492.5
N/)\N ;
I
| Q -
H104 R L, T )
I H
Hl!l\)?\N \NJ/
H105 g A o -
AN
[0596]
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[Table 140]

Compound

No Structure Physicochemical data
H106 ”WL | -
|
HN\)L N
H107 g ﬁNN N -
IN/)\N/QLF
H
9Q J/
H108 HNﬁLu“/\FN . i
IN/)\H g
ISR
H109 :H Ny A -
lN/)\N/QkF
H
9 AN
AN A HN
H110 NN\(&N ]
' /J\
HN\)L HN "0
H111 N i
HN\)L HNT"F
H112 M\(k i
H113 ”NfL “/\(k Q i
H114 ”NJL Q i
HNJL A
H115 -
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[0597]
[Table 141]

Conll%):und Structure Physicochemical data
HN\)?\ HNJ/
H116 . N Ay My -
'NAH@F
HIL\)OJ\N \ HN/A
A
HIL\/[?\N \ HN/A
HI18 Hw\h ~ )
N/)\H SN
.t A
HN AL HN
H119 ”M\ﬁN ~ ]
N/)\H SN 07
TSN
H120 : N\ﬁ QC” -
HI!I\)?\ HNJ/
HI21 TR A o -
N/)\HO
Hl!l\).iN « HNA
HI22 EOHTONNA o -
(L Q
H193 HN\)LN )
u
d B
H124 : HM\ﬁN -
'N/)\NJ@[
IQ J/
H147 B
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[0598]
[Table 142]

Conll}):und Structure Physicochemical data
Hlll\)OLN « HN"N07
Hiss A eVe! '
iy Ao
H H Q . HN/\/\O/
H149 & HM\@N . i
X
H
H H 0 " HN/\/\O/
HO \NA\H SAN”
QHjH)OLN HN "7
HI51 \ ”M\KN A -
3 49ew
H
A g HNJ/
H150 d*uw\@ @ MS m/z (M+H): 438.3
\NJ\H X ! O/
“ H Q HNJ/
H153 M HW\%N . MS m/z (M+H): 454.4
HO \NJ\HQO/
HH 2 J/
ise | (F TN oy '
= \N/ku N o
Hlll\).i HNJ/
HI155 NW\%N el MS m/z (M+H): 412.4
Sy
Hlll\)CLN . HN
HI56 : ”M\ﬁ” J @ ]
\N H A O/
HAI\)OL HNJ/
H157 Y HW\%“ o MS m/z (M+H): 417.4
\NJ\HANN
[0599]
[Example 43]
In the same manner as that of Example 41, Compounds (9-2) to (9-40) were
obtained.
[0600]
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[Table 143]

Compound
No.

Structure

Physicochemical data

CN

O
9 ®
\NWN\)LH/\/\(NL
o = =N
| N/)\H@\

"H-NMR (CDCl5) 5: 8.16 (1H, brs), 8.12 (1H,
s), 7.63 (1H, s), 7.60 (1H, brs), 7.41-7.35 (1H,
m), 7.25 (1H, brs), 7.02-6.89 (1H, m), 6.67
(1H, t, J=5.6Hz), 6.43 (1H, d, J=15.2Hz), 5.17
(1H, q, J=7.3Hz), 3.99-3.93 (4H, m), 3.83-3.76
(4H, m), 3.48-3.23 (2H, m), 3.10 (2H, d,
J=5.9Hz), 3.00 (3H, s), 2.44 (2H, t, J=6.9Hz),
2.27 (6H, s), 1.80-1.71 (2H, m), 1.35 (3H, d,
J=7.3Hz)

9-3

N

9 N J/
\N/\/\(N\)Lu/\/\(’l
o = =N
‘ /@\
N/)\N c
H

"H-NMR (CDCl) : 8.22 (1H, s), 8.14 (1H, s),
8.02 (1H, s), 7.74-7.19 (3H, m), 6.93-6.85 (2H,
m), 6.44 (1H, d, J=15.2Hz), 5.20 (1H, q,
J=7.3Hz), 3.74 (2H, t, J=7.6Hz), 3.39-3.35 (2H,
m), 3.29 (3H, s), 3.12-3.10 (2H, m), 3.02 (3H,
s), 2.42 (2H, t, J=6.9Hz), 2.27 (6H, s), 1.77-
1.67 (4H, m), 1.36 (3H, d, J=7.3Hz), 0.93 (3H,
t, J=7.6Hz)

(0]
L9 [ ]
/\OTNJLH&/\%N
| N/*HQCN

"H-NMR (CDCl5) &: 8.16 (1H, brs), 8.13 (1H,
s), 7.59 (1H, dd, J=7.6, 1.7Hz), 7.40-7.26 (4H,
m), 6.64-6.33 (2H, m), 5.79 (1H, dd, J=10.2,
1.7Hz), 5.16 (1H, q, J=7.3Hz), 3.99-3.93 (4H,
m), 3.83-3.76 (4H, m), 3.44-3.24 (2H, m), 3.00
(3H, s), 2.44 (2H, t, J=6.9Hz), 1.81-1.72 (2H,
m), 1.36 (3H, d, J=7.3Hz)

9-5

| 0 N J/
o) = =N
L Q
N)\N F
H

"H-NMR (CDCls) &: 8.03 (1H, s), 7.76-7.68
(1H, m), 7.24-7.16 (2H, m), 7.07 (1H, d,
J=7.6Hz), 6.98-6.88 (1H, m), 6.67 (1H, dt,
J=8.3, 2.0Hz), 6.58 (1H, brs), 6.42 (1H, d,
J=15.2Hz), 5.18 (1H, q, J=7.0Hz), 3.78-3.70
(2H, m), 3.42-3.32 (2H, m), 3.30 (3H, s), 3.12-
3.06 (2H, m), 2.99 (3H, s), 2.42 (2H, t,
J=6.9Hz), 2.26 (6H, s), 1.80-1.64 (4H, m), 1.35
(3H, d, J=7.3Hz), 0.94 (3H, t, J=7.3Hz)

9-6

MS m/z (M+H): 563.5

"H-NMR (CDCl5) &: 8.02 (1H, ), 7.77 (2H, d,
J=8.6Hz), 7.70 (2H, d, J=8.6Hz), 6.93 (1H, dt,
J=15.0, 6.1Hz), 6.57 (1H, brs), 6.42 (1H, d,
J=15.2Hz), 5.18 (1H, d, J=7.3Hz), 3.84 (4H, s),
3.42-3.28 (2H, m), 3.09 (2H, d, J=5.9Hz), 2.99
(3H, s), 2.40 (2H, t, J=6.9Hz), 2.26 (6H, s),
2.00-1.92 (4H, m), 1.75 (2H, t, J=7.3Hz), 1.35
(3H, d, J=7.3Hz)

[0601]
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[Table 144]

Compound
No.

Structure

Physicochemical data

9-8

9 J
\NWN\AHN/\(NL 0 A
o = =N N
Oy Oy
N//ku

"H-NMR (CDCls) &: 8.03 (1H, s), 7.70 (2H, d,
J=8.6Hz), 7.64 (2H, d, J=8.6Hz), 7.61 (1H, s),
6.93 (1H, dt, J=15.0, 6.1Hz), 6.64 (1H, brs),
6.42 (1H, d, J=15.2Hz), 6.38-6.32 (1H, m),
5.18 (1H, g, J=7.0Hz), 3.78-3.70 (2H, m),
3.42-3.30 (2H, m), 3.28 (3H, s), 3.09 (2H, d,
J=5.3Hz), 2.99 (3H, s), 2.94-2.84 (1H, m),
2.42 (2H, t, J=7.3Hz), 2.26 (6H, s), 1.82-1.64
(4H, m), 1.35 (3H, d, J=6.6Hz), 0.93 (3H, t,
J=7.6Hz), 0.88-0.82 (2H, m), 0.64-0.58 (2H,
m)

9-9

LT J
~ N N [0}
e -0 e U I
| _L H
N™ °N

H

"H-NMR (CDCl5) &: 8.04 (1H, s), 7.71 (2H, d,
J=8.9Hz), 7.64 (2H, d, J=8.9Hz), 7.16 (1H, s),
6.93 (1H, dt, J=15.0, 5.9Hz), 6.53 (1H, brs),
6.41 (1H, d, J=15.2Hz), 6.12-6.04 (1H, m),
5.17 (1H, g, J=6.8Hz), 3.79-3.70 (2H, m),
3.42-3.32 (2H, m), 3.29 3H, s), 3.10 (2H, d,
J=5.9Hz), 3.01 (3H, d, J=5.0Hz), 2.98 (3H, s),
2.46-2.38 (2H, m), 2.26 (6H, s), 1.80-1.68
(4H, m), 1.35 (3H, d, J=7.3Hz), 0.94 3H, t,
J=7.3Hz)

9-10

L9 \J/

N N N
G M\ﬁ oy
SWe:
N/)\”\ F

"H-NMR (CDCl5) 8: 8.50 (1H, s), 8.03 (1H,
s), 7.97 (1H, d, J=5.9Hz), 7.55 (1H, d,
J=1.3Hz), 7.17 (1H, d, J=5.3Hz), 6.97-6.88
(2H, m), 6.42 (1H, d, J=15Hz), 5.20 (1H, q,
J=7.0Hz), 3.75-3.65 (2H, m), 3.39-3.32 (2H,
m), 3.30 (3H, s), 3.10 (2H, d, J=5.3Hz), 3.02
(3H, s), 2.42 (2H, t, J=6.9Hz), 2.26 (6H, s),
1.84-1.62 (4H, m), 1.36 (3H, d, J=6.6Hz),
0.94 (3H, t, J=7.6Hz)

9-11

"H-NMR (CDCls) &: 8.15 (1H, s), 8.01 (1H, d,
5.9Hz), 7.83 (1H, s), 7.47 (1H, d, J=1.3Hz),
7.17 (1H, dd, J=4.6, 2.6Hz), 6.94 (1H, dt,
J=15.2, 5.9Hz), 6.68 (1H, t, J=5.3Hz), 6.43
(1H, d, J=15.2Hz), 5.17 (1H, q, J=7.0Hz),
4.05-3.96 (4H, m), 3.83-3.79 (4H, m), 3.45-
3.23 (2H, m), 3.10 (2H, dd, J=5.9, 1.3Hz),
3.00 (3H, s), 2.44 (2H, t, 7.3Hz), 2.25 (6H, s),
1.83-1.69 (2H, m), 1.36 (3H, d, J=7.3Hz)

9-12

'H-NMR (CDCl3) 8: 8.26 (1H, s), 8.06-7.94
(2H, m), 7.60 (1H, s), 7.23-7.14 (1H, m),
7.01-6.81 (2H, m), 6.43 (1H, d, 15.2Hz),
5.27-5.13 (1H, m), 4.05-3.62 (4H, m), 3.46-
3.26 (2H, m), 3.19-3.07 (2H, m), 3.02 (3H, s),
2.51-2.36 (2H, m), 2.30 (6H, s), 2.00 (4H,
brs), 1.86-1.64 (2H, m), 1.36 (3H, d, J=7.3Hz)
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[Table 145]

Compound
No.

Structure

Physicochemical data

9-13
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"H-NMR (CDCl5) 8: 8.99 (1H, s), 7.97 (2H,
t, J=3.0Hz), 7.69 (1H, s), 7.18 (1H, d,
J=5.3Hz), 6.96-6.89 (2H, m), 6.59 (1H, t,
J=5.3Hz), 6.44 (1H, d, J=15.2Hz), 5.23 (1H,
q, J=7.2Hz), 3.60-3.38 (4H, m), 3.10 (2H, d,
J=5.9Hz), 3.03 (3H, s), 2.53-2.37 (2H, m),
2.26 (6H, s), 1.83-1.61 (4H, m), 1.38 (3H,
d, J=7.2Hz), 1.01 (3H, t, J=7.3Hz)

9-14

‘\)OL AJ/
\NWN; N % N
|
N/)\N\ F
H

"H-NMR (CDCl5) &: 8.57 (1H, s), 8.12 (1H,
s), 7.97 (1H, d, J=5.3Hz), 7.71 (1H, d,
J=2.0Hz), 7.14 (1H, d, J=5.9Hz), 6.93 (1H,
dt, 15.2, 5.9Hz), 6.80 (1H, t, J=5.6Hz), 6.43
(1H, d, 15.0Hz), 6.40 (1H, s), 5.19 (1H, q,
J=7.0Hz), 3.81-3.72 (2H, m), 3.43-3.24
(2H, m), 3.15-3.03 (3H, m), 3.01 (3H, s),
2.69-2.55 (1H, m), 2.41 (2H, t, J=7.3Hz),
2.26 (6H, s), 1.83-1.64 (4H, m), 1.35 3H,
d, J=7.3Hz), 1.00-0.88 (5H, m), 0.76-0.71
(2H, m)

9-15

S
\NWN;N QHN
\
N/)\N\F
H

"H-NMR (CDCl5) &: 8.30 (1H, s), 8.02-7.95
(3H, m), 7.17-7.10 (1H, m), 6.94 (1H, dt,
J=15.2, 5.9Hz), 6.70 (1H, t, J=5.9Hz), 6.51
(1H, s), 6.44 (1H, dt, J=15.2, 1.7Hz), 5.20
(1H, q, J=6.8Hz), 3.44 (2H, q, J=6.4Hz),
3.11 (2H, dd, J=5.9, 1.3Hz), 3.02 (3H, s),
2.92-2.81 (1H, m), 2.43 (2H, t, J=6.6Hz),
2.27 (6H, s), 1.78-1.69 (2H, m), 1.38 (3H,
d, J=6.8Hz), 0.96-0.90 (2H, m), 0.79-0.74
(2H, m)

9-16

"H-NMR (CDCl5) 8: 8.24 (1H, s), 8.01-7.96
(2H, m), 7.63 (1H, d, J=1.3Hz), 7.18 (1H, d,
J=5.9Hz), 6.94 (1H, dt, J=15.2, 5.9Hz),
6.81-6.65 (2H, m), 6.43 (1H, d, J=15.2Hz),
5.20 (1H, q, J=7.3Hz), 3.65 (2H, q,
J=6.4Hz), 3.54 (2H, t, J=5.9Hz), 3.43 (2H,
q, J=6.4Hz), 3.35 (3H, s), 3.11 (2H, dd,
J=5.9, 1.3Hz), 3.02 (3H, s), 2.49-2.40 (2H,
m), 2.27 (6H, s), 2.01-1.97 (2H, m), 1.80-
1.71 (2H, m), 1.37 (3H, d, J=7.3Hz)
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Compound
No.

Structure

Physicochemical data

9-17

| (o}
N\)L

HN/\/\F

X
e
b |
N)\N\ F
H

"H-NMR (CDCls) &: 8.00 (1H, s), 8.00 (1H,
d, J=5.3Hz), 7.60 (1H, d, J=2.0Hz), 7.30 (1H,
s), 7.16-7.09 (1H, m), 6.94 (1H, dt, J=15.2,
5.9Hz), 6.89-6.80 (1H, m), 6.61-6.51 (1H,
m), 6.48-6.37 (1H, m), 5.19 (1H, q,
J=7.0Hz), 4.61 (2H, dt, J=47.3, 5.6Hz), 3.73
(2H, q, J=6.6Hz), 3.53-3.40 (2H, m), 3.11
(2H, dd, J=5.9, 1.3Hz), 3.00 (3H, s), 2.52-
2.37 (2H, m), 2.27 (6H, s), 2.22-2.05 (2H,
m), 1.78-1.69 (2H, m), 1.36 (3H, d, J=7.0Hz)

9-18

"H-NMR (CDCl5) &: 8.52 (1H, s), 7.98 (2H,
dd, J=5.9, 1.3Hz), 7.68 (1H, d, J=1.3Hz),
7.17 (1H, d, J=5.9Hz), 6.94 (1H, dt, J=15.2,
5.9Hz), 6.83 (1H, t, J=6.3Hz), 6.59 (1H, t,
J=5.9Hz), 6.45 (1H, d, J=15.2Hz), 4.94 (1H,
t, J=7.9Hz), 3.54-3.42 (4H, m), 3.13-3.08
(2H, m), 3.03 (3H, s), 2.44 (2H, t, J=6.3Hz),
2.27 (6H, s), 2.06-1.95 (1H, m), 1.77-1.67
(5H, m), 1.01 (3H, t, J=7.3Hz), 0.91 (3H, t,
J=7.3Hz)

9-19

"H-NMR (CDCl5) &: 8.00 (1H, s), 7.99 (1H,
d, J=5.9Hz), 7.65 (1H, d, J=2.0Hz), 7.30 (1H,
s), 7.12-7.06 (1H, m), 6.94 (1H, dt, J=15.2,
5.9Hz), 6.64-6.53 (1H, m), 6.47-6.36 (1H,
m), 6.32-6.22 (1H, m), 5.17 (1H, q,
J=7.0Hz), 3.59-3.36 (4H, m), 3.10 (2H, dd,
J=5.9, 1.3Hz), 2.98 (3H, s), 2.27 (6H, s),
1.78-1.64 (4H, m), 1.35 (3H, d, J=7.0Hz),
1.30 (3H, s), 1.29 (3H, s), 1.01 (3H, t,
J=7.3Hz)

9-20

"H-NMR (CDCl5) &: 8.02 (1H, s), 7.99 (1H,
d, J=5.3Hz), 7.95 (1H, d, J=2.0Hz), 7.38 (1H,
s), 7.12-7.04 (1H, m), 6.94 (1H, dt, J=15.2,
5.9Hz), 6.61-6.51 (1H, m), 6.41 (1H, d,
J=15.2Hz), 6.09 (1H, s), 5.16 (1H, q,
J=7.0Hz), 3.51-3.37 (2H, m), 3.10 (2H, d,
J=5.9Hz), 2.99 (3H, s), 2.87-2.82 (1H, m),
2.27 (6H, s), 1.66 (2H, t, J=9.6Hz), 1.36 (3H,
d, J=7.0Hz), 1.30 (3H, ), 1.29 (3H, s), 1.01-
0.88 (2H, m), 0.77-0.67 (2H, m)
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Compound
No.

Structure

Physicochemical data

9-21

"H-NMR (CDCls) &: 8.37 (1H, dt, J=11.7,
2.3Hz), 8.34-8.31 (1H, m), 8.07 (1H, d,
J=2.6Hz), 7.98 (1H, s), 7.52 (1H, s), 6.94
(1H, dt, J=15.2, 5.9Hz), 6.64-6.55 (1H, m),
6.46-6.37 (1H, m), 6.24-6.15 (1H, m), 5.17
(1H, q, J=7.0Hz), 3.57-3.35 (4H, m), 3.10
(2H, dd, J=5.9, 1.3Hz), 2.98 (3H, s), 2.27
(6H, s), 1.79-1.61 (4H, m), 1.35 (3H, d,
J=7.3Hz), 1.30 (3H, s), 1.29 (3H, s), 1.00
(3H, t, J=7.3Hz)

9-22

"H-NMR (CDCl5) &: 8.67 (1H, dt, J=11.9,
2.3Hz), 8.35 (1H, ), 8.07 (1H, d, J=2.3Hz),
8.00 (1H, s), 7.60 (1H, s), 6.94 (1H, dt,
J=15.2, 5.9Hz), 6.62-6.51 (1H, m), 6.48-
6.38 (2H, m), 5.19 (1H, q, J=7.0Hz), 3.43
(2H, q, J=6.4Hz), 3.11 (2H, dd, J=5.9,
1.3Hz), 3.00 (3H, s), 2.91-2.80 (1H, m),
2.42 (2H, t, J=6.6Hz), 2.27 (6H, s), 1.78-
1.69 (2H, m), 1.37 (3H, d, J=7.0Hz), 0.95-
0.89 (2H, m), 0.79-0.72 (2H, m)

9-23

"H-NMR (CDCl5) &: 8.48 (1H, dd, J=38.3,
2.3Hz), 8.05 (1H, s), 7.76 (1H, s), 7.70 (1H,
q, J=8.3Hz), 6.94 (1H, dt, J=15.2, 5.9Hz),
6.57-6.51 (1H, m), 6.49 (1H, dd, J=8.3,
2.3Hz), 6.46-6.37 (1H, m), 6.34 (1H, s),
5.18 (1H, q, J=7.0Hz), 3.43 (2H, q,
J=6.4Hz), 3.10 (2H, dd, J=5.9, 1.3Hz), 3.00
(3H, s), 2.93-2.81 (1H, m), 2.42 (2H, t,
J=6.6Hz), 2.27 (6H, s), 1.78-1.68 (2H, m),
1.37 (3H, d, J=7.0Hz), 0.90-0.84 (2H, m),
0.77-0.72 (2H, m)

9-24

"H-NMR (CDCly) 5: 8.12 (1H, d, J=7.9Hz),
8.02 (1H, s), 7.60 (1H, s), 7.53 (1H, t,
J=7.9Hz), 6.94 (1H, dt, J=15.2, 5.9Hz),
6.57-6.48 (1H, m), 6.46-6.38 (1H, m), 6.35
(1H, d, J=7.9Hz), 6.24 (1H, s), 5.18 (1H, q,
J=7.3Hz), 3.87 (3H, s), 3.42 (2H, q,
J=6.4Hz), 3.10 (2H, dd, J=5.9, 1.3Hz), 3.00
(3H, s), 2.94-2.83 (1H, m), 2.42 (2H, t,
J=6.9Hz), 2.27 (6H, s), 1.78-1.69 (2H, m),
1.37 (3H, d, J=7.3Hz), 0.90-0.84 (2H, m),
0.77-0.70 (2H, m)
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Compound
No.

Structure

Physicochemical data

9-25
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"H-NMR (CDCls) &: 8.11 (1H, dd, J=12.6,
2.0Hz), 7.97 (1H, s), 7.62 (1H, s), 7.46 (1H,
dd, J=8.6, 7.3Hz), 7.13 (1H, dd, J=8.6,
2.0Hz), 6.94 (1H, dt, J=15.2, 5.9Hz), 6.63-
6.49 (2H, m), 6.48-6.38 (1H, m), 5.19 (1H,
q, J=7.0Hz), 3.56-3.39 (4H, m), 3.11 (2H,
dd, J=5.9, 1.3Hz), 3.00 (3H, s), 2.44 (2H, t,
J=6.3Hz), 2.27 (6H, s), 1.81-1.65 (4H, m),
1.36 (3H, d, J=7.3Hz), 1.01 (3H, t, J=7.0Hz)

9-26

"H-NMR (CDCl5) &: 7.98 (1H, s), 7.76 (2H,
d, J=8.6Hz), 7.57 (2H, d, J=8.6Hz), 7.23
(1H, s), 6.94 (1H, dt, J=15.2, 5.9Hz), 6.62-
6.52 (1H, m), 6.41 (1H, d, J=15.2Hz), 6.22-
6.10 (1H, m), 5.17 (1H, q, J=7.0Hz), 3.53-
3.39 (4H, m), 3.10 (2H, d, J=5.9Hz), 2.98
(3H, s), 2.27 (6H, s), 1.78-1.62 (4H, m),
1.35 (3H, d, J=7.0Hz), 1.30 3H, s), 1.29
(3H, ), 1.00 (3H, t, J=7.3Hz)

9-27

"H-NMR (CDCl5) &: 8.00 (1H, s), 7.88 (2H,
d, J=9.2Hz), 7.56 (2H, d, J=9.2Hz), 7.33
(1H, s), 6.93 (1H, dt, J=15.2, 5.9Hz), 6.59-
6.50 (1H, m), 6.41 (1H, d, J=15.2Hz), 6.00
(1H, s), 5.16 (1H, q, J=7.0Hz), 3.55-3.32
(2H, m), 3.10 (2H, d, J=5.9Hz), 2.99 (3H,
s), 2.90-2.79 (1H, m), 2.27 (6H, s), 1.66
(2H, t, J=7.6Hz), 1.36 (3H, d, J=7.0Hz),
1.30 (3H, s), 1.29 (3H, s), 0.94-0.84 (2H,
m), 0.74-0.69 (2H, m)

9-28

"H-NMR (CDCls) 8: 7.96 (1H, s), 7.86 (1H,
t, J=2.0Hz), 7.28-7.14 (2H, m), 7.05 (1H, s),
6.94 (1H, dt, J=15.2, 5.9Hz), 6.73 (1H, dd,
J=7.6, 2.0Hz), 6.57-6.48 (1H, m), 6.53 (1H,
t, J=74.3Hz), 6.48-6.37 (1H, m), 6.27-6.18
(1H, m), 5.18 (1H, g, J=7.0Hz), 3.51 (2H, q,
J=6.3Hz), 3.43 (2H, q, J=6.4Hz), 3.10 (2H,
dd, J=5.9, 1.3Hz), 2.99 (3H, s), 2.44 (2H, t,
J=6.9Hz), 2.27 (6H, s), 1.84-1.65 (4H, m),
1.36 (3H, d, J=7.0Hz), 1.00 (3H, t, J=7.6Hz)
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Compound
No.

Structure

Physicochemical data

9-29
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"H-NMR (CDCls) &: 7.95 (1H, s), 7.57 (1H,
dd, J=7.9, 2.0Hz), 7.09-6.86 (4H, m), 6.60-
6.49 (1H, m), 6.42 (1H, d, J=15.2Hz), 6.21-
6.08 (1H, m), 5.18 (1H, g, J=7.0Hz), 3.90
(3H, s), 3.50 (2H, q, J=6.6Hz), 3.43 (2H, q,
J=6.6Hz), 3.10 (2H, d, J=5.9Hz), 2.99 (3H,
s), 2.44 (2H, t, J=6.6Hz), 2.27 (6H, s), 1.79-
1.62 (4H, m), 1.35 (3H, d, J=7.0Hz), 0.97
(3H, t, J=7.3Hz)

9-30

"H-NMR (CDCl5) &: 8.01 (1H, s), 7.01-6.88
(1H, m), 6.84-6.70 (1H, m), 6.69-6.58 (1H,
m), 6.57-6.33 (2H, m), 5.27-5.15 (1H, m),
3.97-3.86 (1H, m), 3.80-3.61 (2H, m), 3.59-
3.36 (2H, m), 3.11 (2H, d, J=5.9Hz), 3.02
(3H, s), 2.52-2.41 (2H, m), 2.40 (3H, s),
2.27 (6H, ), 1.91-1.66 (4H, m), 1.37 (3H,
d, J=7.3Hz), 1.03 (3H, t, J=7.6Hz)

9-31

"H-NMR (CDCl5) 8: 7.97 (2H, brs), 7.41-
7.13 (2H, m), 7.11-6.88 (2H, m), 6.70-6.51
(2H, m), 6.42 (1H, d, J=14.5Hz), 5.19 (1H,
brs), 3.93 (3H, s), 3.79-3.61 (2H, m), 3.61-
3.51 (2H, m), 3.51-3.39 (2H, m), 3.36 (3H,
s), 3.11 (2H, d, J=5.3Hz), 3.00 (3H, s), 2.45
(2H, t, J=6.3Hz), 2.27 (6H, s), 2.14-1.67
(4H, m), 1.36 (3H, d, J=6.6Hz)

9-32

"H-NMR (CDCl5) &: 7.99 (2H, brs), 7.23-
7.09 (1H, m), 7.09-6.86 (2H, m), 6.48-6.36
(1H, m), 6.36-6.18 (2H, m), 5.54 (1H, brs),
4.90-4.42 (1H, m), 3.92 (3H, s), 3.86-3.43
(8H, m), 3.36 (3H, s), 3.11 (2H, brs), 2.52
(2H, brs), 2.26 (6H, s), 2.22-1.51 (8H, m)

9-33

"H-NMR (CDCl5) 8: 7.98 (2H, brs), 7.31-
7.13 (2H, m), 7.13-6.87 (3H, m), 6.60 (1H,
brs), 6.33 (1H, d, J=13.9Hz), 4.68 (1H, brs),
3.93 (3H, s), 3.77-3.45 (10H, m), 3.36 (3H,
s), 3.12 (2H, brs), 2.49 (2H, brs), 2.27 (6H,
s), 2.10-1.50 (6H, m)
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No.

Structure

Physicochemical data

9-34
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"H-NMR (CDCls) 8: 8.03-7.93 (2H, m),
7.14-6.96 (3H, m), 6.95-6.82 (1H, m), 6.63-
6.40 (1H, m), 6.36-6.12 (2H, m), 5.47-5.18
(1H, m), 4.88-4.51 (1H, m), 3.93 (3H, s),
3.81-3.41 (8H, m), 3.36 (3H, s), 3.13-3.05
(2H, m), 2.48 (2H, t, J=5.3Hz), 2.28 (3H, s),
2.23 (3H, s), 2.03-1.90 (2H, m), 1.84-1.70
(2H, m), 1.68-1.56 (2H, m)

9-35

/\/\‘\//o o J/

- 4

N N HN

\ N T
| |
N)\” S O/

"H-NMR (CDCls) 3: 7.98 (2H, d, J=5.3Hz),
7.54-7.41 (1H, m), 7.41-7.24 (1H, m), 7.21-
7.06 (1H, m), 7.06-6.86 (2H, m), 6.52-6.09
(2H, m), 4.69 (1H, brs), 3.92 (3H, s), 3.83-
3.28 (6H, m), 3.11 (2H, s), 2.49 (2H, brs),
2.27 (6H, s), 2.18-1.51 (8H, m), 1.00 (3H, t,
J=5.9Hz)

9-36
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"H-NMR (CDCl5) 3: 8.06-7.93 (2H, m),
7.85 (1H, brs), 7.43-7.27 (2H, m), 7.11-6.88
(2H, m), 6.27 (1H, d, J=15.2Hz), 6.04 (1H,
s), 5.68 (1H, s), 4.79 (1H, d, J=8.6Hz), 4.51
(1H, brs), 3.92 (3H, s), 3.84-3.66 (2H, m),
3.59-3.38 (4H, m), 3.12 (2H, brs), 2.50 (2H,
t, J=5.6Hz), 2.27 (6H, s), 1.92-1.59 (6H, m),
1.00 (3H, t, J=7.6Hz)

9-37

"0 J/
- 7
N Ny HN
\ N/\/\(L
H
N S \
F NJ\” N O/

"H-NMR (CDCl5) 8: 7.99 (2H, s), 7.42-7.23
(2H, m), 7.19-6.84 (2H, m), 6.50-6.12 (2H,
m), 5.48-5.16 (1H, m), 4.92-4.50 (1H, m),
3.93 (3H, s), 3.90-3.36 (5H, m), 3.21-2.89
(4H, m), 2.48 (2H, t, J=5.6Hz), 2.28 (3H, s),
2.23 (3H, s), 1.95-1.51 (6H, m), 1.02 (3H, t,
J=6.9Hz)

9-38

I 9Q J/
N N HN
DSOS RN
‘ Q
\N)\H s Ao

"H-NMR (CDCl5) 8: 8.00-7.96 (2H, m),
7.35-7.25 (2H, m), 7.06-6.89 (2H, m), 6.66
(1H, brs), 6.47 (1H, d, J=15.2Hz), 6.22 (1H,
brs), 4.04 (2H, s), 3.92 (3H, s), 3.59-3.40
(4H, m), 3.20 (3H, s), 3.11 (2H, d,
J=5.9Hz), 2.48 (2H, t, J=6.6Hz), 2.27 (6H,
s), 1.93-1.64 (4H, m), 1.01 (3H, t, J=7.3Hz)
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[0608]
[Table 151]

Compound

tructure
No. Structu

Physicochemical data

‘ ~
NN N\)kN N
9-39 e S I U SRR
\‘ \‘/

"H-NMR (CDCl5) 8: 7.98 (1H, d, J=5.9Hz),
7.96 (1H, s), 7.43 (1H, s), 7.34 (1H, d,
J=2.0Hz), 7.02 (1H, dd, J=5.9, 2.0Hz), 6.94
(1H, dt, J=15.2, 5.9Hz), 6.63 (1H, t,
J=5.9Hz), 6.45-6.40 (2H, m), 5.19 (1H, q,
J=6.8Hz), 3.93 (3H, s), 3.48-3.40 (2H, m),
3.15-3.08 (5H, m), 3.00 (3H, s), 2.43 (2H, t,
J=6.3Hz), 2.27 (6H, s), 1.78-1.70 (2H, m),
1.37 (3H, d, J=6.8Hz)

|
9-40 WA

"H-NMR (CDCl5) &: 8.33 (1H, brs), 6.97-
6.92 (2H, m), 6.66-6.53 (2H, m), 6.45-6.40
(2H, m), 5.28-5.11 (1H, m), 3.67-3.53 (1H,
m), 3.53-3.37 (2H, m), 3.11 (2H, d,
J=5.9Hz), 3.00 (3H, s), 2.68 (3H, s), 2.43
(2H, t, J=5.9Hz), 2.27 (6H, s), 1.88-1.53
(4H, m), 1.36 (3H, d, J=7.3Hz), 1.02 (3H, ,
J=7.6Hz)

[0609]
[Example 44]
(1)

[Formula 247]

an

To a solution of benzyl alcohol (10.4 mL) in tetrahydrofuran (100 mL), tert-

butoxypotassium (6.2 g) was added under a nitrogen atmosphere with ice cooling, and the

mixture was stirred for 40 minutes under reflux by heating (Reaction mixture A).

To a solution of 2,4-dichloro-5-iodopyrimidine (13.7 g) synthesized according to
the method described in WO2008/155140A1 in N,N-dimethylformamide (100 mL),

Reaction mixture A mentioned above was added dropwise at a temperature below 10°C,

and the mixture was stirred for 2 hours under ice cooling. To the reaction mixture, water

(800 mL) was added. The solid matter was taken by filtration, washed with water, and

then recrystallized from acetonitrile, and dried under reduced pressure to obtain 4-

(benzyloxy)-2-chloro-5-iodopyrimidine (J1, 10.3 g) as white solid.
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MS m/z (M+H): 347.0
[0610]

(2)

[Formula 248]

> S

RGN SN

\(N\/)N\CI \Q)\HQF
Y (J2)

To a solution of 4-(benzyloxy)-2-chloro-5-iodopyrimidine (J1, 158 mg) in N-
methylpyrrolidone (2.5 mL), 3-fluoroaniline (66 uL) and (1S)-(+)-10-camphorsulfonic acid
(159 mg) were added at room temperature, and the mixture was stirred at 60°C for 2 hours,
and then stirred at 80°C for 7 hours. The reaction mixture was cooled to room
temperature, and then saturated aqueous sodium hydrogencarbonate and ethyl acetate were
added. The organic layer was separated, washed successively with water and saturated
aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent
was evaporated under reduced pressure. The obtained residue was purified by silica gel
column chromatography to obtain 4-(benzyloxy)-N-(3-fluorophenyl)-5-iodopyrimidin-2-
amine (J2, 60 mg) as white solid.

MS m/z (M+H): 422.0
[0611]

3)

[Formula 249]

¥ .9
e oL
SN SN
| NAHQF o | N/)\”QF

J2) J3)
To a solution of 4-(benzyloxy)-N-(3-fluorophenyl)-5-iodopyrimidin-2-amine (J2,
60 mg) and N-(4-pentynyl)phthalimide (76 mg) in N,N-dimethylformamide (500 pL),
triethylamine (98 uL), copper(l) iodide (14 mg) and bis(triphenylphosphine)palladium(II)
dichloride (10 mg) were added at room temperature, and the mixture was stirred at the same
temperature for 1 hour. To the reaction mixture, ethyl acetate and water were added.
The organic layer was separated, washed successively with water and saturated aqueous

sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent was
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evaporated under reduced pressure. The obtained residue was purified by silica gel
column chromatography to obtain 2-(5-(4-(benzyloxy)-2-((3-
fluorophenyl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)isoindoline-1,3-dione (J3, 69 mg) as
pale green solid.

MS m/z (M+H): 507.2

[0612]

“)

[Formula 250]

SN
;\/\(N:\H O\F o | . /)\”/@F
J3) J4)

To 2-(5-(4-(benzyloxy)-2-((3-fluorophenyl)amino)pyrimidin-5-yl)-4-pentyn-1-
yl)isoindoline-1,3-dione (J3, 69 mg), trifluoroacetic acid (1 mL) was added at room
temperature, and the mixture was stirred overnight at the same temperature. The solvent
was evaporated under reduced pressure, and then ethyl acetate and water were added to the
mixture. The organic layer was separated, washed with saturated aqueous sodium
chloride, and then dried over anhydrous sodium sulfate, and the solvent was evaporated
under reduced pressure. The obtained solid matter was washed with diisopropyl ether,
and then dried under reduced pressure to obtain 2-(5-(2-((3-fluorophenyl)amino)-4-
hydroxypyrimidin-5-yl)-4-pentyn-1-yl)isoindoline-1,3-dione (J4, 62 mg) as pale pink solid.
MS m/z (M+H): 417.1
[0613]
®)

[Formula 251]

o | | /)\H/Q\F o I y /)\”QF
(J4) (J5)
To 2-(5-(2-((3-fluorophenyl)amino)-4-hydroxypyrimidin-5-yl)-4-pentyn-1-
yDl)isoindoline-1,3-dione (J4, 36 mg), phosphorus oxychloride (1 mL) was added at room
temperature, and the mixture was stirred at 80°C for 45 minutes. The reaction mixture

was cooled to room temperature, and then poured into ice, and then ethyl acetate was added

to the mixture. The organic layer was separated, washed successively with water,
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saturated aqueous sodium hydrogencarbonate and saturated aqueous sodium chloride, and
then dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced
pressure. The obtained solid matter was washed with diisopropyl ether, and then dried
under reduced pressure to obtain 2-(5-(4-chloro-2-((3-fluorophenyl)amino)pyrimidin-5-yl)-
4-pentyn-1-yl)isoindoline-1,3-dione (J5, 21 mg) as pale yellow solid.

MS m/z (M+H): 435.1

[0614]

(6)

[Formula 252]

Cgii ¢ Cgi N0
L, T G,

(Js) H (J6)

To a solution of 2-(5-(4-chloro-2-((3-fluorophenyl)amino)pyrimidin-5-yl)-4-
pentyn-1-yl)isoindoline-1,3-dione (J5, 124 mg) in 1,4-dioxane (2 mL), triethylamine (119
pL) and 3-methoxypropylamine (88 puL) were added at room temperature, and the mixture
was stirred overnight at 50°C in a sealed tube. The reaction mixture was cooled to room
temperature, and then ethyl acetate and water were added to the reaction mixture. The
organic layer was separated, washed successively with water and saturated aqueous sodium
chloride, and then dried over anhydrous sodium sulfate, and the solvent was evaporated
under reduced pressure. The obtained residue was purified by silica gel column
chromatography to obtain 2-(5-(2-((3-fluorophenyl)amino)-4-((3-
methoxypropyl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)isoindoline-1,3-dione (J6, 90 mg) as

pale yellow solid.
MS m/z (M+H): 488.2
[0615]
(7
[Formula 253]
HN NN ZN/\/\ENL/\/\O
[EE—" I SN
dl Q AL
(J6) a7

To a solution of 2-(5-(2-((3-fluorophenyl)amino)-4-((3-
methoxypropyl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)isoindoline-1,3-dione (J6, 90 mg) in
tetrahydrofuran (1 mL) and ethanol (0.5 mL), hydrazine monohydrate (100 uL) was added
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at room temperature, and the mixture was stirred for 1 hour under reflux by heating. The
reaction mixture was cooled to room temperature, and then ethyl acetate was added to the
reaction mixture. The insoluble matter was removed by filtration, and then 1.0 mol/L
aqueous hydrochloric acid was added to the reaction mixture until the mixture became
acidic. The aqueous layer was separated, 3.0 mol/L aqueous sodium hydroxide was added
until the mixture became basic, and the reaction mixture was extracted with ethyl acetate.
The extract was dried over anhydrous sodium sulfate, and the solvent was evaporated under
reduced pressure to obtain 5-(5-amino-1-pentyn-1-yl)-N*-(3-fluorophenyl)-N*-(3-
methoxypropyl)pyrimidine-2,4-diamine (J7, 55 mg) as pale yellow solid.

MS m/z (M+H): 358.2

[0616]
t))
[Formula 254]
| (0]
NN NNAT
M S HN\N 0 >(o\g,N\é)LH S HN\N 0
X — (X QL
NTON F a8) NTTN F

(7

To a solution of 5-(5-amino-1-pentyn-1-y1)-N*-(3-fluorophenyl)-N*-(3-
methoxypropyl)pyrimidine-2,4-diamine (J7, 55 mg), N-Boc-N-methyl-L-alanine (63 mg),
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (59 mg) and 1-
hydroxybenzotriazole monohydrate (42 mg) in N,N-dimethylformamide (700 uL), N,N-
diisopropylethylamine (108 puL) was added at room temperature, and the mixture was
stirred at the same temperature for 3 hours. To the reaction mixture, water and ethyl
acetate were added. The organic layer was separated, washed successively with water and
saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure. The obtained residue was purified by
silica gel column chromatography to obtain (S)-tert-butyl (1-((5-(2-((3-
fluorophenyl)amino)-4-((3-methoxypropyl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-
oxopropan-2-yl)(methyl)carbamate (J§, 84 mg).

MS m/z (M+H): 543.1
[0617]

€))

[Formula 255]
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(0]
Ay N7 N M
: H Ny - H H/\/\(KN
i+ ¥s¥ 2,0,
(J8) (9
To (S)-tert-butyl (1-((5-(2-((3-fluorophenyl)amino)-4-((3-
methoxypropyl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (J8, 81 mg), a 4.0 mol/L solution of hydrochloric acid in 1,4-dioxane
(1 mL) was added at room temperature, and the mixture was stirred at the same temperature
for 30 minutes. The solvent was evaporated under reduced pressure. The obtained solid
matter was washed with diisopropyl ether, and then dried under reduced pressure to obtain
(S)-N-(5-(2-((3-fluorophenyl)amino)-4-((3-methoxypropyl)amino)pyrimidin-5-yl)-4-
pentyn-1-yl)-2-(methylamino)propanamide (J9) dihydrochloride (55 mg) as pale yellow
solid.
MS m/z (M+H): 443.3
[0618]
(10)
[Formula 256]

/\/\(N(\/\O /\/\(’\(\/\0
19 (10-1)

To a solution of 4-dimethylaminocrotonic acid hydrochloride (61 mg) in N,N-
dimethylformamide (0.5 mL), N-methylmorpholine (135 uL) and isobutyl chloroformate
(40 pL) were added under ice cooling, then (S)-N-(5-(2-((3-fluorophenyl)amino)-4-((3-
methoxypropyl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)-2-(methylamino)propanamide (J9)
dihydrochloride (55 mg) was further added, and the mixture was stirred at the same
temperature for 1 hour. To the reaction mixture, saturated aqueous sodium
hydrogencarbonate (10 drops) was added, and the solvent was evaporated under reduced
pressure. The obtained residue was purified by basic silica gel column chromatography to
obtain (S,E)-4-(dimethylamino)-N-(1-((5-(2-((3-fluorophenyl)amino)-4-((3-
methoxypropyl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)-N-methyl-
2-butenamide (10-1, 45 mg).

'H-NMR (CDCl3) &: 7.96 (1H, s), 7.79 (1H, dt, J=12.1, 2.1Hz), 7.26-7.15 (1H, m), 7.09
(1H, dd, J=8.1, 2.1Hz), 7.05 (1H, s), 6.94 (1H, dt, J=15.2, 5.9Hz), 6.67 (1H, dt, J=8.1,
2.1Hz), 6.60-6.50 (1H, m), 6.50-6.36 (2H, m), 5.18 (1H, q, J=7.3Hz), 3.64 (2H, q, J=6.4Hz),
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3.53 (2H, t, J=6.3Hz), 3.42 (2H, q, J=6.4Hz), 3.35 (3H, s), 3.10 (2H, dd, J=5.9, 1.3Hz), 2.99
(3H, s), 2.44 (2H, t, J=6.6Hz), 2.26 (6H, s), 2.01-1.93 (2H, m), 1.80-1.71 (2H, m), 1.36 (3H,
d, J=7.3Hz)

[0619]

[Example 45]

(1)

[Formula 257]

?_. 7
|\(:N\ l\(i)l\l\ Q)‘\NHZ

Nl NTON

Jan J10)

To a solution of 4-(benzyloxy)-2-chloro-5-iodopyrimidine (J1, 2.02 g) and 4-
aminobenzamide (3.97 g) in N-methylpyrrolidone (20 mL), (1S)-(+)-10-camphorsulfonic
acid (6.76 g) was added at room temperature, and the mixture was stirred at 60°C for 9
hours. The reaction mixture was cooled on ice, and then poured into saturated aqueous
sodium hydrogencarbonate. The solid matter was taken by filtration, washed with a
mixed solvent of ethyl acetate and methanol, and then dried under reduced pressure to
obtain 4-((4-(benzyloxy)-5-iodopyrimidin-2-yl)amino)benzamide (J10, 3.05 g) as white
solid.

MS m/z (M+H): 447.2
[0620]

(@)

[Formula 258]

@ OH (0]
v g L
7
! I\N NH, N H
A
N™ N
H

(J10) (11

To 4-((4-(benzyloxy)-5-iodopyrimidin-2-yl)amino)benzamide (J10, 2.84 g),
trifluoroacetic acid (25 mL) was added at room temperature, and the mixture was stirred at
40 to 50°C for 8 hours. The reaction mixture was cooled to room temperature, and then
the solvent was evaporated under reduced pressure. The obtained solid matter was
washed with a mixed solvent of diisopropyl ether and chloroform, and then dried under

reduced pressure to obtain 4-((4-hydroxy-5-iodopyrimidin-2-yl)amino)benzamide (J11,
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1.35 g) as pale brown solid.
MS m/z (M+H): 357.1
[0621]

3)

[Formula 259]

OH

0
Tt ot
NékN

H

cl
T O
NékN
H

(J11) (J12)

To 4-((4-hydroxy-5-iodopyrimidin-2-yl)amino)benzamide (J11, 1.35 g),
phosphorus oxychloride (14 mL) was added at room temperature, and the mixture was
stirred at 90°C for 1 hour and 30 minutes. The reaction mixture was cooled to room
temperature, and then poured into ice, and then ethyl acetate was added to the mixture.
The organic layer was separated, washed successively with water, saturated aqueous
sodium hydrogencarbonate and saturated aqueous sodium chloride, and then dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The
obtained solid matter was washed with a mixed solvent of diisopropyl ether and chloroform,
and then dried under reduced pressure to obtain 4-((4-chloro-5-iodopyrimidin-2-
yl)amino)benzonitrile (J12, 764 mg) as pale yellow solid.

MS m/z (M+H): 357.0

[0622]
“4)
[Formula 260]
0
cl . o
I N
N/)\N@/ o IN /)\N/Q/
J12) (J13) .

To a solution of 4-((4-chloro-5-iodopyrimidin-2-yl)amino)benzonitrile (J12, 53
mg) and N-(4-pentynyl)phthalimide (47 mg) in N,N-dimethylformamide (1 mL),
triethylamine (103 pL), copper(I) iodide (14 mg), and bis(triphenylphosphine)palladium(II)
dichloride (10 mg) were added at room temperature, and the mixture was stirred overnight
at the same temperature. To the reaction mixture, ethyl acetate and water were added.
The organic layer was separated, washed successively with water and saturated aqueous
sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent was

evaporated under reduced pressure. The obtained solid matter was washed with
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chloroform, and then dried under reduced pressure to obtain 4-((4-chloro-5-(5-(1,3-
dioxoisoindolin-2-yl)-1-pentyn-1-yl)pyrimidin-2-yl)amino)benzonitrile (J13, 44 mg) as
white solid.

MS m/z (M+H): 442.2

[0623]
()
[Formula 261]
F
) NM\(CE CN 3 N HN/©/
X —_— X
{ >)i§o ) C@N\(\N on
NJ\”O °© l N/J\H/Q/

(J13) (J14)

To a solution of 4-((4-chloro-5-(5-(1,3-dioxoisoindolin-2-yl)-1-pentyn-1-
yl)pyrimidin-2-yl)amino)benzonitrile (J13, 41 mg) in 1,4-dioxane (1.5 mL), 4-fluoroaniline
(79 pL) and triethylamine (115 puL) were added at room temperature, and the mixture was
stirred at 95°C for 2 hours in a sealed tube. The reaction mixture was cooled to room
temperature, and then ethyl acetate and water were added to the reaction mixture. The
organic layer was separated, washed successively with 1.0 mol/L aqueous hydrochloric acid,
saturated aqueous sodium hydrogencarbonate and saturated aqueous sodium chloride, and
then dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced
pressure. The obtained solid matter was washed with a mixed solvent of chloroform and
methanol, and then dried under reduced pressure to obtain 4-((5-(5-(1,3-dioxoisoindolin-2-
yl)-1-pentyn-1-yl)-4-((4-fluorophenyl)amino)pyrimidin-2-yl)amino)benzonitrile (J14, 32
mg) as pale green solid.

MS m/z (M+H): 517.3
[0624]

(6)

[Formula 262]
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(10-2)

In the same manner as that of Example 44, (7) to (10), (S,E)-N-(1--((5-(2-((4-
cyanophenyl)amino)-4-((4-fluorophenyl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-
oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide (10-2) was obtained from 4-
((5-(5-(1,3-dioxoisoindolin-2-yl)-1-pentyn- 1-yl)-4-((4-fluorophenyl)amino)pyrimidin-2-
yl)amino)benzonitrile (J14).

'H-NMR (CDCl3) &: 8.26 (1H, s), 8.15 (1H, s), 7.64 (2H, d, J=8.6Hz), 7.59 (2H, dd, J=8.6,
4.6Hz), 7.49 (2H, d, J=8.6Hz), 7.45 (1H, brs), 7.07 (2H, t, J=8.6Hz), 6.93 (1H, dt, J=15.0,
6.1Hz), 6.67-6.57 (1H, m), 6.41 (1H, dt, J=15.0, 1.3Hz), 5.17 (1H, q, J=7.0Hz), 3.54-3.49
(2H, m), 3.10 (2H, dd, J=5.9, 1.3Hz), 2.95 (3H, s), 2.54-2.43 (2H, m), 2.27 (6H, s), 1.81-
1.68 (2H, m), 1.32 (3H, d, J=7.0Hz)

[0625]
(7
[Formula 263]
cl HN”
I\hN CN I\ﬁN CN
|
NA”O | N/)\HO
J12) (F224)

To a solution of 4-((4-chloro-5-iodopyrimidin-2-yl)amino)benzonitrile (J12, 25
mg) in tetrahydrofuran (1 mL), N,N-diisopropylethylamine (37 pL) and a 2.0 mol/L
solution of methylamine in tetrahydrofuran (105 uL) were added at room temperature, and
the mixture was stirred at room temperature for 19 hours. To the reaction mixture, water
(5 mL) was added. The solid matter was taken by filtration, washed with water, and then

dried under reduced pressure to obtain 4-((5-iodo-4-(methylamino)pyrimidin-2-
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yl)amino)benzonitrile (F224, 27 mg).

[0626]
)]
[Formula 264]

| (¢]

Boc” \:)LH/\/\ o
= | _
(U4) Boc’N\.)LN A HN

. = H A X CN

TLJL B |
@ N/J\HO/
(F224) (17

By using 4-((5-iodo-4-(methylamino)pyrimidin-2-yl)amino)benzonitrile (F224)
and (S)-tert-butyl methyl(1-oxo-1-(4-pentyn-1-ylamino)propan-2-yl)carbamate (U4), (S)-
tert-butyl (1-((5-(2-((4-cyanophenyl)amino)-4-(methylamino)pyrimidin-5-yl)-4-pentyn-1-
yl)amino)-1-oxopropan-2-yl)(methyl)carbamate (J17) was obtained in the same manner as
that of Example 38, (2).
MS m/z (M+H): 492.4
[0627]
)

By using Intermediates (J12), Intermediates (J18) to (J23) were obtained in the
same manner as that of Example 45, (7).
[0628]
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[Table 152]

Compound ' '
N Structure Physicochemical data
0.
HNJ
Ji8 IIAN oN MS m/z (M+H): 366.1
|
N/J\HQ
AT
J19 IIAN oN MS m/z (M+H): 392.1
|
N/J\HO
HN/O
320 lIAN oN MS m/z (M+H): 406.1
|
NJ\HO
J/\O/
HN
121 PN oN MS m/z (M+H): 410.1
N
(2
H
I
HN
122 L on MS m/z (M+H): 396.1
| N
N/J\HO
O\
J
123 P oN MS m/z (M+H): 410.1
OOy
[0629]
(10)

By using Intermediates (J18) to (J23), Intermediates (J24) to (J29) were obtained

in the same manner as that of Example 45, (8).

[0630]
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[Table 153]

Compound . .
N Structure Physicochemical data
o.
Boc/’l‘\)ciN NN HNJ
104 Hw\ﬁN /©/<>N MS m/z (M+H): 506.4
N/)\H
Boc”l‘\)oLN X HND
125 HNN on MS m/z (M+H): 532.4
AT
2 e
126 Boc N A Ay OCN MS m/z (M+H): 546.4
‘ \)OL J/\O/
_N HN
127 B T N N S oN MS m/z (M+H): 550.4
Nﬂ@
I
| o
J28 Boc’N\é)Lu A HN\N CN MS m/z (M+H) 5364
¥¥s
I
9 N
129 Boc’NE)LH AN N\N CN MS m/z (M+H): 550.4
T
H
[0631]
(11

By using 4-(benzyloxy)-2-chloro-5-iodopyrimidine (J1), Intermediates (J30) to

(J33) were obtained in the same manner as that of Example 45, (1) to (3).

[0632]
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[Table 154]

Compound

N Structure Physicochemical data
0.

Cl
/
I A N
130 fN N MS m/z (M+H): 385.9
N/J\HQQ

|
131 fN A MS m/z (M+H): 385.9
SYeN z (M+H)

N \
Cl Oyo
132 'IAN N MS m/z (M+H): 444.0
| N
NA\H@Q
Cl
! SN A\
133 LA, 0w MS m/z (M+H): 444.0
H o
(o]
[0633]

(12)

By using Intermediates (J30) to (J33), Intermediates (J34) to (J39) were obtained
in the same manner as that of Example 45, (8).
[0634]
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[Table 155]

Compound

N Structure Physicochemical data
0.

Boc”\“\r)OkN X ¢ /
134 - ”W\fw o MS m/z (M+H): 526.3
N/)\H 7

AL
135 ”M\ﬁ \ MS m/z (M+H): 526.3
L 0 # (WD
H \

0 o I
Boo/N\,)LN o y-0
136 : ”N\ﬁw L MS m/z (M+H): 584.4
N/)\” y

Boc”L\)?\N A ¢
137 : ”N\ﬁN | MS m/z (M+H): 584.4
SUGS! z (M+H)
H o
]

Bog 1y 0
N al o
738 Qj)LHM\(gN /@N . MS m/z (M+H): 596.4
N/)\H /

Boc HO

N N N ¢
139 dﬂHN” X MS m/z (M+H): 596.4
m@@)\ -
(¢]

[0635]
(13)
By using Intermediates (J34) to (J39), Intermediates (J40) to (J63) were obtained
in the same manner as that of Example 45, (7).
[0636]
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[Table 156]

Compound

No Structure Physicochemical data
. — -
Boc’N\:)LN X HN /
J40 H HW\(EN @LN“ MS m/z (M+H): 521.4
N/)\” ’
9 J
Boc’N\:)kN X HN /
141 “W\ﬁw o MS m/z (M+H): 535.5
N/)\u !
19 AN
BOC/N\:)LN M ,
142 H“/\h, ) MS m/z (M+H): 547.5
N/)\N
H
(o]
BOC,I\‘I\;)LN . HN"07
143 E Hw\ﬁN /@;“‘N MS m/z (M+H): 579.5
N/)\H
9 _
Boc™ \;)LN A HN
J44 : HNN ) MS m/z (M+H): 521.5
N/)\N
H \
Boc/’\‘l\)OLN A HNJ
J45 E A /@\/\\N MS m/z (M+H): 535.5
U8
| (6]
146 oy p MS m/z (M+H): 547.5
= SN A V4 +H): .
‘ N/)\HJCTN\,N
Boc/l\‘l\)oLN « HNT"0
J47 H HW\(gN /@\/\\N MS m/z (M+H): 579.5
VSN
o
Boc”\“\:)LN « HNT Ny
J48 Z H SN @N MS m/z (M+H): 507.4
N/)\u /
9 J
Boc \)kN AN HI H
J49 E a0 @LN.N MS m/z (M+H): 521.5
N/)\H 4
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[0637]
[Table 157]

Con;}):und Structure Physicochemical data
‘\)OL o
750 3o NN q MS m/z (M+H): 565.5
N
N/)\H/CL
(o)
Boc ’l‘\:)LN x HNT
151 TSN e MS m/z (M+H): 507.4
N)\N
o]
Boc”l‘\,)LN NN HNJ
152 B A @TN MS m/z (M+H): 521.5
N/)\H ")l‘
\\)CL "
N HN
153 Bo NN Sles MS m/z (M+H): 565.5
L N
NTN N
H H
Boc HO P
N HN
I54 d’)L Hw\ﬁN o MS m/z (M+H): 519.5
N/)\H
Boc @ J
N HN
155 s Aot MS m/z (M+H): 533.5
N/)\H
Boc HO J/\O/
HN
156 M M ort MS m/z (M+H): 577.5
N
157 ”N\ﬁ” o MS m/z (M+H): 519.3
N/)\H H
Bz’ﬁ/iN o
758 N SNeN MS m/z (M+H): 533.3
Z H H
Boc ] o~
J59 MS m/z (M+H): 577.3

348




[0638]
[Table 158]

Compound

N Structure Physicochemical data
0.

| [¢]
J6O Boc/N\)LN/\/\ENL/A H
Ea Sn N -
| N/)\H/CLN

(¢} /\
161 B°°/N%NN/\?
= SN A -
| N/*uK:THN

BOCN H o HN/A
N NV H
162 .g TS g :
N/)\N 7
i
Boc 0]

NI < )
J63 dLH N N/CE';N

[0639]
[Example 46]
(D
[Formula 265]
9 N S cl 9 N S HN"N"0H
SN CN /\/\6§N CN
d ;\/\(:/J\NQ g @ % (T
H H

(J13) (J15)

By using 4-((4-chloro-5-(5-(1,3-dioxoisoindolin-2-yl)-1-pentyn- 1 -yl)pyrimidin-2-
yl)amino)benzonitrile (J13), 4-((5-(5-(1,3-dioxoisoindolin-2-yl)-1-pentyn-1-yl)-4-((3-
hydroxypropyl)amino)pyrimidin-2-yl)amino)benzonitrile (J15) was obtained in the same
manner as that of Example 45, (5).

MS m/z (M+H): 481.3
[0640]

(@)

[Formula 266]
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0
N HN">""0H 9 (,\>
NN CN N/\/\ﬁN CN
SN O —— TN oy

NJ\H o IN/)\N
J15) (J16) :

To a suspension of 4-((5-(5-(1,3-dioxoisoindolin-2-yl)-1-pentyn-1-yl)-4-((3-
hydroxypropyl)amino)pyrimidin-2-yl)amino)benzonitrile (J15, 51 mg) in methylene
chloride (1 mL), bis(2-methoxyethyl)aminosulfur trifluoride (188 uL) was added under ice
cooling, and the mixture was stirred at the same temperature for 1 hour. To the reaction
mixture, water and ethyl acetate were added. The solid matter was taken by filtration,
washed successively with water and ethyl acetate, and then dried under reduced pressure to
obtain 4-((4-(azetidin-1-yl)-5-(5-(1,3-dioxoisoindolin-2-yl)-1-pentyn-1-yl)pyrimidin-2-
yl)amino)benzonitrile (J16, 48 mg) as pale yellow solid.

MS m/z (M+H): 463.3
[0641]
[Example 47]

In the same manner as that of Example 44 and Example 45, Compounds (10-3) to
(10-75) were obtained.

[0642]
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[Table 159]

Compound
No.

Structure

Physicochemical data

10-3

"H-NMR (CDCly) 5: 8.11 (1H, s), 7.90 (1H, s),
7.65 (1H, dt, J=11.9, 2.3Hz), 7.54-7.50 (2H, m),
7.21-7.11 (1H, m), 7.08 (1H, s), 7.04-6.87 (4H,
m), 6.65 (1H, dt, J=8.3, 2.3Hz), 6.60-6.52 (1H,
m), 6.41 (1H, d, J=15.2Hz), 5.17 (1H, q,
J=7.3Hz), 3.84 (3H, s), 3.47 (2H, q, J=6.4Hz),
3.09 (2H, d, J=5.3Hz), 2.95 (3H, s), 2.48 (2H, t,
J=6.6Hz), 2.26 (6H, s), 1.81-1.73 (2H, m), 1.33
(3H, d, J=7.3Hz)

10-4

"H-NMR (CDCls) &: 7.96 (1H, s), 7.81 (1H, dt,
J=11.9, 2.0Hz), 7.26-7.15 (2H, m), 7.12-7.05
(1H, m), 7.00-6.80 (2H, m), 6.73-6.55 (2H, m),
6.42 (1H, d, J=15.2Hz), 5.19 (1H, q, J=7.0Hz),
3.67-3.54 (2H, m), 3.51-3.35 (2H, m), 3.10 (2H,
d, J=5.3Hz), 2.99 (3H, s), 2.46-2.39 (4H, m),
2.27 (6H, s), 2.25 (6H, s), 1.91-1.70 (4H, m),
1.36 (3H, d, J=6.6Hz)

10-5

"H-NMR (CDCls) &: 8.11 (1H, s), 7.61 (1H, dt,
J=11.7, 2.1Hz), 7.27-7.18 (2H, m), 7.13-7.04
(1H, m), 6.93 (1H, dt, J=15.2, 5.9Hz), 6.70 (1H,
dt, J=8.1, 2.1Hz), 6.65-6.54 (1H, m), 6.47-6.35
(1H, m), 5.16 (1H, g, J=7.0Hz), 4.00-3.90 (4H,
m), 3.85-3.75 (4H, m), 3.43-3.23 (2H, m), 3.10
(2H, dd, J=5.9, 1.3Hz), 2.99 (3H, s), 2.43 (2H, t,
J=7.3Hz), 2.27 (6H, s), 1.80-1.71 (2H, m), 1.35
(3H, d, J=7.0Hz)

10-6

"H-NMR (CDCly) §: 7.97 (1H, s), 7.78 (1H, dt,
J=11.9, 2.0Hz), 7.28 (1H, s), 7.25-7.15 (1H, m),
7.09 (1H, dd, J=7.6, 2.0Hz), 6.93 (1H, dt,
J=15.2, 5.9Hz), 6.73-6.57 (2H, m), 6.49-6.35
(2H, m), 5.18 (1H, g, J=7.0Hz), 3.75-3.68 (4H,
m), 3.64 (2H, q, J=5.9Hz), 3.42 (2H, q,
J=6.6Hz), 3.13-3.07 (2H, m), 2.99 (3H, s), 2.67
(2H, t, J=6.6Hz), 2.59-2.49 (4H, m), 2.46 (2H, t,
J=6.9Hz), 2.26 (6H, s), 1.82-1.73 (2H, m), 1.35
(3H, d, J=7.0Hz)

10-7

"H-NMR (CDCls) 8: 7.97 (1H, s), 7.87 (1H, dt,
J=11.9, 2.0Hz), 7.24 (1H, s), 7.20 (1H, dt, J=8.3,
6.6Hz), 7.04 (1H, dd, J=8.3, 2.0Hz), 6.94 (1H,
dt, J=15.2, 5.9Hz), 6.68 (1H, dt, J=8.3, 2.0Hz),
6.62-6.51 (2H, m), 6.48-6.37 (1H, m), 5.19 (1H,
q, J=7.0Hz), 3.99 (2H, dd, J=11.6,3.6Hz), 3.52-

| 3.32 (6H, m), 3.11 (2H, dd, J=5.9, 1.3Hz), 3.00

(3H, s), 2.43 (2H, t, J=6.3Hz), 2.27 (6H, s), 2.13-
2.02 (1H, m), 1.80-1.66 (4H, m), 1.49-1.30 (5H,
m)
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[0643]
[Table 160]

Compound
No.

Structure

Physicochemical data

10-8

"H-NMR (CDCI5) 5: 8.01 (1H, s), 7.65 (1H,
dt, J=11.9, 2.3Hz), 7.24 (1H, dt, J=8.6,
6.2Hz), 7.18-7.08 (3H, m), 6.94 (1H, dt,
J=15.2, 5.9Hz), 6.70 (1H, dt, J=8.6, 2.3Hz),
6.63-6.56 (1H, m), 6.48-6.37 (1H, m), 5.21
(1H, q, J=7.0Hz), 3.93-3.81 (2H, m), 3.60-
3.43 (2H, m), 3.11 (2H, dd, J=5.9, 1.3Hz),
3.01 (3H, s), 2.82 (2H, q, J=6.4Hz), 2.46-2.39
(2H, m), 2.27 (6H, s), 1.80-1.65 (2H, m), 1.38
(3H, d, J=7.0Hz)

10-9

"H-NMR (CDCl3) 8: 7.98 (1H, s), 7.75-7.66
(1H, m), 7.23-7.16 (4H, m), 7.00-6.86 (3H,
m), 6.72-6.65 (1H, m), 6.58-6.48 (2H, m),
6.42 (1H, dt, J=15.0, 1.7Hz), 5.18 (1H, q,
J=7.0Hz), 3.90-3.77 (2H, m), 3.49-3.35 (2H,
m), 3.23 (2H, t, J=7.3Hz), 3.11-3.07 (2H, m),
2.99 (3H, s), 2.41 (2H, t, J=6.6Hz), 2.27 (6H,
s), 1.75-1.67 (2H, m), 1.36 (3H, d, J=7.0Hz)

10-10

"H-NMR (CDCl5) &: 8.02 (1H, s), 7.67 (1H,
dt, J=11.7, 2.1Hz), 7.25-7.13 (2H, m), 7.05
(1H, dd, J=7.9, 2.1Hz), 6.94 (1H, dt, J=15.2,
5.9Hz), 6.66 (1H, dt, J=8.1, 2.1Hz), 6.61-6.52
(1H, m), 6.46-6.37 (1H, m), 5.17 (1H, q,
J=7.0Hz), 3.74-3.61 (4H, m), 3.45-3.25 (2H,
m), 3.10 (2H, dd, J=5.9, 1.3Hz), 2.99 (3H, s),
2.42 (2H, t, J=7.3Hz), 2.27 (6H, s), 1.83-1.62
(6H, m), 1.35 (3H, d, J=7.3Hz), 0.94 (6H, t,
J=7.0Hz)

10-11

"H-NMR (CDCl5) 5: 8.12 (1H, s), 7.87 (1H,
s), 7.64 (1H, dt, J=11.9, 2.3Hz), 7.52 (2H, d,
J=8.6Hz), 7.27 (1H, s), 7.22-7.12 (3H, m),
7.06 (1H, dd, J=7.6, 2.3Hz), 6.93 (1H, dt,
J=15.2, 5.9Hz), 6.73-6.56 (2H, m), 6.41 (1H,
dt, J=15.2, 1.7Hz), 5.18 (1H, q, J=7.3Hz),
3.46 (2H, q, J=6.4Hz), 3.14-3.04 (2H, m),
2.97 (3H, s), 2.48 (2H, t, J=6.6Hz), 2.37 (3H,
s), 2.26 (6H, s), 1.82-1.73 (2H, m), 1.34 (3H,
d, J=7.3Hz)
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[0644]
[Table 161]

Compound
No.

Structure

Physicochemical data

10-12

"H-NMR (CDClL) 5: 8.12 (1H, s), 7.88 (1H, s),
7.68 (1H, dt, J=11.7, 2.3Hz), 7.55 (2H, d,
J=8.6Hz), 7.30-7.11 (4H, m), 7.04 (1H, dd,
J=7.9, 2.3Hz), 6.93 (1H, dt, J=15.2, 5.9Hz),
6.66 (1H, dt, J=8.1, 2.3Hz), 6.62-6.52 (1H, m),
6.47-6.35 (1H, m), 5.18 (1H, g, J=7.0Hz), 3.46
(2H, q, J=6.4Hz), 3.10 (2H, dd, J=5.9, 1.3Hz),
2.99-2.88 (4H, m), 2.48 (2H, t, J=6.6Hz), 2.26
(6H, s), 1.82-1.73 (2H, m), 1.34 (3H, d,
J=7.0Hz), 1.29 (3H, s), 1.27 (3H, s)

10-13

"H-NMR (CDCl3) 8: 7.97 (1H, s), 7.77 (2H, d,
J=8.6Hz), 7.56 (2H, d, J=8.6Hz), 7.30 (1H, s),
6.94 (1H, dt, J=15.2, 5.9Hz), 6.60-6.51 (1H,
m), 6.47-6.31 (2H, m), 5.19 (1H, q, J=7.0Hz),
3.60-3.50 (2H, m), 3.45 (2H, q, J=6.4Hz), 3.11
(2H, dd, J=5.9, 1.3Hz), 3.00 (3H, s), 2.44 (2H,
t, J=6.3Hz), 2.27 (6H, s), 1.82-1.56 (5H, m),
1.36 (3H, d, J=7.3Hz), 0.99 (6H, d, J=7.0Hz)

10-14

\
N N
\’VW \i)ku T oN

"H-NMR (CDCl5) 8: 7.79 (1H, s), 7.58 (1H, s),
7.54-7.48 (2H, m), 7.17-7.11 (2H, m), 6.94
(1H, dt, J=15.2, 5.9Hz), 6.61-6.51 (1H, m),
6.49-6.36 (1H, m), 5.19 (1H, q, J=7.0Hz), 4.12-
4.05 (2H, m), 3.63-3.37 (4H, m), 3.11 (2H, dd,
J=5.9, 1.3Hz), 2.99 (3H, s), 2.50-2.34 (2H, m),
2.28 (6H, s), 2.21-2.12 (2H, m), 1.82-1.64 (2H,
m), 1.36 (3H, d, J=7.0Hz)

10-15

"H-NMR (CDCl5) 5: 8.05 (1H, s), 7.72 (2H, d,
J=9.2Hz), 7.60-7.46 (3H, m), 6.93 (1H, dt,
J=15.2, 5.9Hz), 6.66-6.55 (1H, m), 6.42 (1H, d,
J=15.2Hz), 5.17 (1H, q, J=7.0Hz), 3.70 (2H, d,
J=7.3Hz), 3.47-3.24 (SH, m), 3.10 (2H, d,
J=5.9Hz), 2.99 (3H, s), 2.50-2.35 (2H, m), 2.26
(6H, s), 2.20-2.07 (1H, m), 1.84-1.69 (2H, m),
1.35 (3H, d, J=7.3Hz), 0.93 (6H, d, J=7.0Hz)

10-16

"H-NMR (CDCl5) &: 8.04 (1H, s), 7.70 (2H, d,
J=8.6Hz), 7.55 (2H, d, J=8.6Hz), 7.50 (1H, s),
6.94 (1H, dt, J=15.0, 6.1Hz), 6.66-6.57 (1H,
m), 6.48-6.35 (1H, m), 5.17 (1H, g, J=7.0Hz),
3.72-3.61 (4H, m), 3.46-3.22 (2H, m), 3.10
(2H, dd, J=6.1, 1.3Hz), 2.99 (3H, s), 2.42 (2H,
t, J=7.3Hz), 2.27 (6H, s), 1.82-1.60 (6H, m),
1.35 (3H, d, J=7.0Hz), 0.94 (6H, t, J=7.6Hz)
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[0645]
[Table 162]

Compound
No.

Structure

Physicochemical data

10-17

(0]

9 CJ
\NWN\)LH/\/\(NL .
[e] =N

| NAHQ

"H-NMR (CDCL3) 5: 8.09 (1H, s), 7.52-7.42 (2H,
m), 7.12-6.88 (4H, m), 6.70-6.59 (1H, m), 6.46
(1H, d, J=15.2Hz), 4.02 (2H, ), 3.97-3.88 (4H,
m), 3.83-3.74 (4H, m), 3.35 (2H, dd, J=13.2,
6.6Hz), 3.19 (3H, s), 3.10 (2H, d, J=5.9Hz), 2.45
(2H, t, J=7.3Hz), 2.27 (6H, s), 1.85-1.72 (2H, m)

10-18

)

9 %)
\NWN\AN <M
I o) H ‘ <N /©/F
oy
N

"H-NMR (CDCly) 5: 7.95 (1H, s), 7.60-7.50 (2H,
m), 7.12 (1H, ), 7.04-6.88 (3H, m), 6.69-6.57
(1H, m), 6.47 (1H, d, J=15.2Hz), 6.36-6.23 (1H,
m), 4.03 (2H, s), 3.99 (2H, dd, J=11.2,3.3Hz),
3.54-3.28 (6H, m), 3.20 3H, ), 3.11 (2H, d,
J=5.9Hz), 2.47 (2H, t, J=6.6Hz), 2.27 (6H, s),
2.10-1.90 (1H, m), 1.84-1.60 (4H, m), 1.47-1.26
(2H, m)

10-19

O\
\\)(1 [ ]
~ N HN
,\“/\/\O( QM\(QN F
o Cy
N/kN
H

"H-NMR (CDCLy) &: 8.08 (1H, s), 7.71 (1H, s),
7.56-7.41 (4H, m), 7.11 (1H, s), 6.98-6.87 (5H,
m), 6.73-6.59 (1H, m), 6.45 (1H, d, J=15.2Hz),
4.03 (2H, s), 3.84 (3H, s), 3.47 (2H, q, J=6.4Hz),
3.17 (3H, s), 3.10 (2H, d, J=5.9Hz), 2.52 (2H, t,
J=6.6Hz), 2.26 (6H, s), 1.84-1.75 (2H, m)

10-20

N O
7
LT
N

~N
| © |
\’\“WN\)LH \\ HN .
o S
‘ /©/
N//kN
H

"H-NMR (CDCl5) &: 8.39 (1H, d, J=2.6Hz), 8.10
(1H, s), 8.07 (1H, s), 7.91 (1H, dd, J=9.2,
2.6Hz), 7.49-7.38 (2H, m), 7.03 (1H, s), 6.97-
6.89 (3H, m), 6.73 (1H, d, J=9.2Hz), 6.68-6.58
(1, m), 6.45 (1H, d, J=15.2Hz), 4.03 (2H, s),
3.96 (3H, s), 3.52 (2H, q, J=6.2Hz), 3.17 (3H, s),
3.10 (2H, d, J=5.9Hz), 2.51 (2H, t, J=6.6Hz),
2.26 (6H, s), 1.87-1.67 (2H, m)

10-21

HN/\/\F

o
!
~ N
Y \)LHM\(@ F
O
Ny
H

"H-NMR (CDCls) &: 7.95 (1H, s), 7.58-7.52 (2H,
m), 7.04-6.90 (4H, m), 6.65-6.54 (1H, m), 6.47
(1H, d, J=15.2Hz), 6.46-6.36 (1H, m), 4.57 (2H,
m), 4.03 (2H, s), 3.66 (2H, q, J=6.6Hz), 3.45
(2H, q, J=6.4Hz), 3.20 (3H, s), 3.11 (2H, d,
J=5.9Hz), 2.46 (2H, t, J=6.6Hz), 2.27 (6H, s),
2.16-1.98 (2H, m), 1.80-1.67 (2H, m)

10-22

\N/\/YN\iu/\/\\L(NLJ/ F
o) SN
‘ N/)\ﬁ/[ ]

"H-NMR (CDCl) 5: 8.00 (1H, s), 7.52-7.46 (2H,
m), 7.05-6.86 (4H, m), 6.70-6.59 (1H, m), 6.45
(1H, d, J=15.2Hz), 4.03 (2H, ), 3.69-3.61 (4H,
m), 3.36 (2H, q, J=6.8Hz), 3.19 (3H, s), 3.10
(2H, d, J=5.9Hz), 2.43 (2H, t, J=6.9Hz), 2.26
(6H, s), 1.83-1.61 (6H, m), 0.91 (6H, t, J=7.3Hz)
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[0646]
[Table 163]

Compound
No.

Structure

Physicochemical data

10-23

"H-NMR (CDCl5) &: 8.14 (1H, s), 8.03 (1H,
s), 7.71-7.63 (2H, m), 7.51-7.47 (4H, m), 7.32
(1H, s), 7.19 (2H, d, J=7.9Hz), 6.93 (1H, dt,
J=15.2, 5.9Hz), 6.66-6.54 (1H, m), 6.47-6.35
(1H, m), 5.17 (1H, g, J=7.0Hz), 3.55-3.42
(2H, m), 3.10 (2H, dd, J=5.9, 1.3Hz), 2.96
(3H, s), 2.49 (2H, t, J=6.3Hz), 2.40 (3H, s),
2.26 (6H, s), 1.85-1.71 (2H, m), 1.34 (3H, d,
J=7.0Hz)

10-24

"H-NMR (CDCl3) &: 7.97 (1H, s), 7.77 (2H, d,
J=9.2Hz), 7.56 (2H, d, J=9.2Hz), 7.47 (1H, s),
6.94 (1H, dt, J=15.2, 5.9Hz), 6.63-6.54 (1H,
m), 6.51-6.37 (2H, m), 5.18 (1H, g, J=7.0Hz),
3.44 (2H, q, J=6.4Hz), 3.35 (2H, t, J=6.6Hz),
3.10 (2H, dd, J=5.9, 1.3Hz), 3.00 (3H, s), 2.44
(2H, t, J=6.6Hz), 2.27 (6H, s), 2.13-1.97 (1H,
m), 1.80-1.67 (2H, m), 1.36 (3H, d, J=7.0Hz),
0.99 (6H, d, J=6.6Hz)

10-25

"H-NMR (CDCl5) 8: 7.99 (1H, s), 7.89 (2H, d,
J=9.2Hz), 7.62 (1H, s), 7.56 (2H, d, J=9.2Hz),
6.94 (1H, dt, J=15.2, 5.9Hz), 6.65-6.54 (1H,
m), 6.48-6.36 (2H, m), 5.19 (1H, q, J=7.0Hz),
3.43 (2H, q, J=6.4Hz), 3.11 (2H, dd, J=5.9,
1.3Hz), 3.01 (3H, s), 2.92-2.81 (1H, m), 2.43
(2H, t, J=6.6Hz), 2.27 (6H, s), 1.78-1.69 (2H,
m), 1.37 (3H, d, J=7.0Hz), 0.91-0.85 (2H, m),
0.79-0.70 (2H, m)

10-26

"H-NMR (CDCl5) &: 7.95 (1H, s), 7.60-7.52
(2H, m), 7.15 (1H, s), 7.04-6.88 (3H, m), 6.59
(1H, brs), 6.46-6.34 (2H, m), 5.19 (1H, q,
J=7.0Hz), 3.99 (3H, s), 3.60 (2H, q, J=6.4Hz),
3.51 (2H, t, J=5.9Hz), 3.42 (2H, q, J=6.4Hz),
3.35 (3H, s), 3.12-3.08 (2H, m), 2.99 (3H, s),
2.44 (2H, t, J=6.6Hz), 2.27 (6H, s), 1.98-1.88
(2H, m), 1.80-1.71 (2H, m), 1.35 (3H, d,
J=7.3Hz)

10-27

"H-NMR (CDCly) &: 7.94 (1H, s), 7.60-7.53
(2H, m), 7.22 (1H, s), 7.04-6.88 (3H, m), 6.69
(1H, brs), 6.46 (1H, d, J=15.2Hz), 6.34-6.24
(1H, m), 4.04 (2H, s), 3.59 (2H, q, J=6.4Hz),
3.51 (2H, t, J=5.9Hz), 3.42 (2H, q, J=6.4Hz),
3.35 (3H, s), 3.20 (3H, s), 3.12-3.04 (2H, m),
2.47 (2H, t, J=6.6Hz), 2.26 (6H, s), 1.98-1.88
(2H, m), 1.82-1.73 (2H, m)
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[Table 164]

Compound
No.

Structure

Physicochemical data

10-28

|
N

19 []
AT

"H-NMR (CDCls) é: 8.07 (1H, s), 7.51-7.46
(2H, m), 7.08-6.88 (4H, m), 6.55 (1H, brs),
6.42 (1H, d, J=15.2Hz), 5.17 (1H, q,
J=6.8Hz), 3.98-3.90 (4H, m), 3.44-3.24 (2H,
m), 3.10 (2H, d, J=5.9Hz), 2.99 (3H, s), 2.52-
2.40 (6H, m), 2.33 (3H, s), 2.27 (6H, s),
1.82-1.70 (2H, m), 1.35 (3H, d, J=6.6Hz)

10-29

| [¢]
~ N
'\“%OT s H/\/\(EN CN
LT
NN
H

"H-NMR (CDCl5) &: 7.98 (1H, s), 7.77 (2H,
d, J=9.2Hz), 7.57 (2H, d, J=9.2Hz), 7.47 (1H,
s), 6.94 (1H, dt, J=15.2, 5.9Hz), 6.81-6.70
(1H, m), 6.64-6.52 (1H, m), 6.43 (1H, dt,
J=15.2, 1.7Hz), 5.19 (1H, q, J=7.0Hz), 4.59
(2H, dt, J=47.3, 5.6Hz), 3.72 (2H, q,
J=6.4Hz), 3.46 (2H, q, J=6.6Hz), 3.11 (2H,
dd, J=5.9, 1.7Hz), 3.00 (3H, s), 2.50-2.38
(2H, m), 2.27 (6H, s), 2.22-2.02 (2H, m),
1.78-1.69 (2H, m), 1.36 (3H, d, J=7.0Hz)

10-30
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~ N A H
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"H-NMR (CDCl5) : 8.37 (1H, s), 8.21 (1H,
dt, J=11.2, 4.1Hz), 7.94 (1H, s), 7.34 (1H,
brs), 6.98-6.86 (2H, m), 6.53 (2H, brs), 6.42
(1H, dt, J=15.2, 1.7Hz), 5.18 (1H, q,
J=7.0Hz), 3.60 (2H, q, J=6.2Hz), 3.54-3.39
(4H, m), 3.35 (3H, s), 3.11 (2H, d, J=4.6Hz),
2.99 (3H, s), 2.53-2.39 (2H, m), 2.27 (6H, s),
1.97-1.89 (2H, m), 1.83-1.71 (2H, m), 1.36
(3H, d, J=7.0Hz)

10-31

"H-NMR (CDCl5) : 8.37 (1H, s), 8.24-8.18
(14, m), 7.95 (1H, s), 7.38 (1H, s), 6.99-6.86
(2H, m), 6.65 (1H, brs), 6.47 (2H, d,
J=15.2Hz), 4.04 (2H, s), 3.62-3.40 (6H, m),
3.35 (3H, s), 3.20 (3H, s), 3.11-3.08 (2H, m),
2.48 (2H, t, J=6.6Hz), 2.27 (6H, s), 1.96-1.88
(2H, m), 1.82-1.74 (2H, m)

10-32

"H-NMR (CDCl5) &: 8.29-8.15 (4H, m), 7.58
(1H, dt, J=11.0, 2.1Hz), 7.44 (1H, d,
J=7.9Hz), 7.29-7.22 (2H, m), 6.97-6.79 (3H,
m), 6.57 (1H, t, J=6.3Hz), 6.43 (1H, d,
J=15.2Hz), 4.90 (1H, t, J=7.6Hz), 3.60-3.43
(2H, m), 3.10 (2H, dd, J=6.3, 2.1Hz), 2.99
(3H, s), 2.46 (2H, dt, J=6.4, 2.4Hz), 2.27
(6H, s), 2.06-1.62 (4H, m), 0.90 (3H, t,
J=7.6Hz)
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[Table 165]

Compound
No.

Structure

Physicochemical data

10-33

"H-NMR (CDCl5) 5: 8.26 (1H, s), 8.21 (1H,
t, J=7.5Hz), 8.04 (1H, s), 7.18 (2H, brs),
6.99-6.88 (2H, m), 6.58 (1H, brs), 6.43 (1H,
d, J=15.2Hz), 5.19 (1H, d, J=7.3Hz), 4.26-
4.12 (2H, m), 3.49 (2H, t, J=5.6Hz), 3.11
(2H, d, J=5.9Hz), 2.98 (3H, s), 2.43-2.41
(2H, m), 2.28 (6H, s), 1.72 (2H, brs), 1.35
(3H, d, J=7.3Hz)

10-34

"H-NMR (CDCl5) &: 8.34 (1H, s), 8.25-8.19
(1H, m), 7.96 (1H, s), 7.08 (1H, s), 6.99-6.87
(2H, m), 6.66 (1H, brs), 6.54 (1H, brs), 6.43
(1H, d, J=15.2Hz), 5.19 (1H, g, J=7.0Hz),
4.66 (1H, t, J=5.6Hz), 4.50 (1H, t, J=5.6Hz),
3.68 (2H, q, J=6.4Hz), 3.46 (2H, q, J=6.4Hz),
3.11 (2H, d, J=5.9Hz), 2.99 (3H, s), 2.43
(2H, t, J=5.9Hz), 2.27 (6H, s), 2.17-1.99 (2H,
m), 1.75-1.68 (2H, m), 1.36 (3H, d, J=7.0Hz)

10-35

"H-NMR (CDCl5) 8: 8.27 (1H, s), 8.20 (1H,
dt, J=8.8,3.5Hz), 8.02 (1H, s), 7.32 (1H, brs),
7.22 (1H, brs), 6.98-6.88 (2H, m), 6.57 (1H,
brs), 6.44 (1H, d, J=15.2Hz), 4.90 (1H, t,
J=7.6Hz), 4.24-4.16 (2H, m), 3.50 (2H, d,
J=6.0Hz), 3.11 (2H, d, J=6.0Hz), 2.99 (3H,
s), 2.41 (2H, d, J=5.3Hz), 2.28 (6H, s), 2.02-
1.96 (1H, m), 1.73-1.69 (3H, m), 0.90 (3H, t,
J=7.3Hz)

10-36

"H-NMR (CDCl5) &: 8.26 (1H, s), 8.19 (1H,
dt, J=8.8,3.5Hz), 8.03 (1H, s), 7.30 (1H, brs),
7.06 (1H, brs), 6.99-6.88 (2H, m), 6.63 (1H,
brs), 6.47 (1H, d, J=15.2Hz), 4.25-4.14 (2H,
m), 4.03 (2H, s), 3.50 (2H, q, J=6.4Hz), 3.20
(3H, s), 3.11 (2H, t, J=5.9Hz), 2.46 (2H, t,
J=6.3Hz), 2.28 (6H, s), 1.78-1.70 (2H, m)

10-37

"H-NMR (CDCl) 5: 8.23 (1H, dt,
J=8.8,3.5Hz), 8.13 (1H, s), 8.09 (1H, s), 7.98
(1H, s), 7.49 (2H, d, J=6.6Hz), 7.42 (1H, s),
6.95-6.87 (3H, m), 6.77 (1H, dd,
J=8.8,3.5Hz), 6.59 (1H, brs), 6.42 (1H, d,
J=15.2Hz), 4.89 (1H, t, J=7.6Hz), 3.84 (3H,
s), 3.49 (2H, d, J=5.9Hz), 3.10 (2H, d,
J=5.9Hz), 2.95 (3H, s), 2.47 (2H, s), 2.27
(6H, s), 2.00-1.61 (4H, m), 0.88 (3H, t,
J=7.3Hz)
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[Table 166]

Compound
No.

Structure

Physicochemical data

10-38
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"H-NMR (CDCls) é: 8.04 (1H, s), 7.54-7.46
(2H, m), 7.17 (1H, s), 7.04-6.87 (3H, m),
6.57 (1H, brs), 6.42 (1H, d, J=15.2Hz), 5.18
(1H, q, J=7.0Hz), 3.88-3.82 (4H, m), 3.40-
3.26 (2H, m), 3.10 (2H, d, J=5.9Hz), 2.99
(3H, s), 2.43 (2H, t, J=6.9Hz), 2.26 (6H, s),
1.82-1.58 (8H, m), 1.35 (3H, d, J=7.8Hz)

10-39
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"H-NMR (CDCl5) 5: 8.40 (1H, d, J=2.6Hz),
8.19 (1H, s), 8.10 (1H, s), 7.90 (1H, dd,
J=8.6, 2.6Hz), 7.47-7.40 (2H, m), 7.23 (1H,
s), 6.98-6.88 (3H, m), 6.72 (1H, d, J=8.6Hz),
6.60 (1H, brs), 6.42 (1H, d, J=15.2Hz), 4.89
(1H, t, J=7.6Hz), 3.96 (3H, s), 3.57-3.45 (2H,
m), 3.09 (2H, d, J=5.9Hz), 2.95 (3H, s), 2.48-
2.43 (2H, m), 2.26 (6H, s), 2.04-1.86 (1H,
m), 1.78-1.60 (3H, m), 0.87 (3H, t, J=7.6Hz)

10-40

"H-NMR (CDClL3) 6: 8.41 (1H, d, J=2.6Hz),
8.15 (1H, s), 8.11 (1H, s), 7.90 (1H, dd,
J=8.6, 2.6Hz), 7.47-7.40 (2H, m), 6.98-6.88
(4H, m), 6.73 (1H, d, J=8.6Hz), 6.58 (1H,
brs), 6.41 (1H, d, J=15.2Hz), 5.17 (1H, q,
J=7.3Hz), 3.96 (3H, s), 3.50 (2H, q,
J=6.2Hz), 3.10 (2H, d, J=5.9Hz), 2.95 3H,
s), 2.46 (2H, t, J=5.9Hz), 2.26 (6H, s), 1.76
(2H, q, J=6.2Hz), 1.32 (3H, d, J=7.3Hz)

10-41

"H-NMR (CDCl5) 8: 8.12 (1H, s), 7.69 (2H,
d, J=9.0Hz), 7.58 (2H, d, J=9.0Hz), 7.23 (1H,
brs), 6.94 (1H, dt, J=15.0, 6.0Hz), 6.54 (1H,
brs), 6.42 (1H, d, J=15.0Hz), 5.15 (1H, q,
J=6.6Hz), 4.99-4.82 (14, m), 4.12 (2H, t,
J=13.2Hz), 3.90 (2H, t, J=7.2Hz), 3.11-3.07
(4H, m), 2.99 (3H, s), 2.45 (2H, t, J=7.2Hz),
2.27 (6H, s), 2.03-1.92 (4H, m), 1.82-1.64
(2H, m), 1.36 (3H, d, J=7.5Hz)

10-42

"H-NMR (CDCl3) &: 8.11 (1H, s), 7.69 (2H,
d, J=9.0Hz), 7.58 (2H, d, J=9.0Hz), 6.93 (1H,
dt, J=15.0, 6.0Hz), 6.55 (1H, brs), 6.42 (2H,
d, J=15.0Hz), 5.16 (1H, q, J=6.6Hz), 4.21
(2H, t, J=13.2Hz), 4.10 (2H, t, J=7.2Hz),
3.11-3.07 (4H, m), 2.99 (3H, s), 2.52-2.39
(2H, m), 2.26 (6H, s), 1.81-1.71 (4H, m),
1.35 (3H, d, J=7.2Hz)
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[Table 167]

Compound
No.

Structure

Physicochemical data

10-43

"H-NMR (CDCls) é: 8.16 (1H, s), 7.68 (2H,
d, J=9.0Hz), 7.58 (2H, d, J=9.0Hz), 7.23 (1H,
brs), 6.94 (1H, dt, J=15.0, 6.0Hz), 6.55 (1H,
brs), 6.42 (1H, d, J=15.0Hz), 5.16 (1H, q,
J=6.6Hz), 4.04 (4H, t, J=6.0Hz), 3.11-3.07
(4H, m), 2.99 (3H, s), 2.45 (2H, t, J=7.2Hz),
2.27 (6H, s), 2.15-2.02 (4H, m), 1.82-1.64
(2H, m), 1.36 (3H, d, J=7.5Hz)

10-44

"H-NMR (CDCl5) &: 8.16 (1H, s), 7.69 (2H,
d, J=9.0Hz), 7.58 (2H, d, J=9.0Hz), 7.23 (1H,
brs), 6.94 (1H, dt, J=15.0, 6.0Hz), 6.52 (1H,
brs), 6.42 (1H, d, J=15.0Hz), 5.17 (1H, q,
J=7.2Hz), 4.00 (2H, t, J=11.4Hz), 3.91 (2H,
t, J=5.4Hz), 3.11-3.07 (4H, m), 2.98 (3H, s),
2.46 (2H, t, J=7.5Hz), 2.27 (6H, ), 2.17-2.04
(2H, m), 1.94-1.86 (2H, m), 1.83-1.68 (2H,
m), 1.35 (3H, d, J=6.6Hz)

10-45

"H-NMR (CDCl5) 8: 7.97 (1H, s), 7.79 (2H,
d, J=8.9Hz), 7.57 (2H, d, J=8.9Hz), 7.54-
7.48 (1H, m), 6.95 (1H, dt, J=15.2, 5.9Hz),
6.67-6.37 (3H, m), 5.20 (1H, q, J=7.3Hz),
3.53-3.40 (2H, m), 3.16-3.06 (5H, m), 3.01
(3H, s), 2.49-2.39 (2H, m), 2.27 (6H, s),
1.83-1.67 (2H, m), 1.38 (3H, d, J=6.9Hz)

10-46

"H-NMR (CDCls) &: 7.98 (1H, s), 7.77 (2H,
d, J=8.6Hz), 7.65-7.55 (1H, m), 7.57 (2H, d,
J=8.6Hz), 6.95 (1H, dt, J=15.2, 5.9Hz), 6.68-
6.55 (1H, m), 6.43 (1H, d, J=15.2Hz), 6.38-
6.29 (1H, m), 5.19 (1H, g, J=7.0Hz), 3.64-
3.52 (2H, m), 3.50-3.40 (2H, m), 3.15-3.05
(2H, m), 3.00 (3H, s), 2.45 (2H, t, J=6.4Hz),
2.27 (6H, s), 1.83-1.67 (2H, m), 1.37 (3H, d,
J=7.3Hz), 1.31 (3H, t, J=7.3Hz)
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[Table 168]

Compound
No.

Structure

Physicochemical data

10-47
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"H-NMR (CDCl) 5: 7.99 (1H, s), 7.76 (2H, d,
J=8.9Hz), 7.58 (2H, d, J=8.9Hz), 7.52-7.45 (1H,
m), 6.95 (1H, dt, J=15.2, 5.9Hz), 6.64-6.52 (1H,
m), 6.43 (1H, d, J=15.2Hz), 6.36-6.23 (1H, m),
5.20 (1H, q, J=7.0Hz), 4.68-4.51 (1H, m), 3.52-
3.40 (2H, m), 3.14-3.07 (2H, m), 3.01 3H, s),
2.51-2.35 (4H, m), 2.27 (6H, s), 2.21-2.06 (2H,
m), 1.88-1.69 (4H, m), 1.38 (3H, d, J=7.3Hz)

10-48
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H

"H-NMR (CDCl3) 8: 7.98 (1H, s), 7.77 (2H, d,
J=8.8Hz), 7.56 (2H, d, J=8.8Hz), 7.44-7.35 (1H,
m), 6.95 (1H, dt, J=15.2, 5.9Hz), 6.62-6.50 (1H,
m), 6.47-6.38 (1H, m), 5.96-5.82 (1H, m), 5.18
(1H, q, J=7.0Hz), 4.48-4.33 (1H, m), 3.50-3.34
(2H, m), 3.13-3.07 (2H, m), 2.99 (3H, s), 2.45
(2H, t, J=6.8Hz), 2.27 (6H, s), 2.17-2.03 (2H,
m), 1.86-1.55 (8H, m), 1.36 (3H, d, J=6.9Hz)

10-49

7
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H

"H-NMR (CDCl5) &: 7.98 (1H, s), 7.83-7.72 (1H,
m), 7.78 (2H, d, J=8.6Hz), 7.56 (2H, d,
J=8.6Hz), 6.95 (1H, dt, J=15.2, 5.9Hz), 6.72-
6.52 (2H, m), 6.43 (1H, d, J=15.2Hz), 5.20 (1H,
q, J=7.0Hz), 3.68-3.57 (2H, m), 3.56-3.47 (2H,
m), 3.47-3.38 (2H, m), 3.36 (3H, s), 3.15-3.05
(2H, m), 3.00 (3H, s), 2.45 (2H, t, J=6.6Hz), 2.27
(6H, s), 2.02-1.90 (2H, m), 1.84-1.68 (2H, m),
1.36 (3H, d, J=6.9Hz)

10-50
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"H-NMR (CDCl5) 5: 8.00 (1H, s), 7.75 (2H, d,
J=8.9Hz), 7.57 (2H, d, J=8.9Hz), 7.45-7.37 (1H,
m), 6.95 (1H, dt, J=15.2, 5.9Hz), 6.67-6.53 (1H,
m), 6.45-6.34 (1H, m), 6.43 (1H, d, J=15.2Hz),
5.19 (1H, q, J=7.0Hz), 3.78-3.67 (2H, m), 3.67-
3.58 (2H, m), 3.48-3.34 (2H, m), 3.40 3H, s),
3.14-3.06 (2H, m), 3.00 (3H, s), 2.52-2.37 (2H,
m), 2.27 (6H, s), 1.84-1.67 (2H, m), 1.36 (3H, d,
J=7.3Hz)

10-51
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"H-NMR (CDCl5) &: 8.07 (1H, s), 7.71 (2H, d,
J=8.8Hz), 7.56 (2H, d, J=8.8Hz), 7.46-7.36 (1H,
m), 6.95 (1H, dt, J=15.2, 5.9Hz), 6.66-6.52 (1H,
m), 6.42 (1H, d, J=15.2Hz), 5.17 (1H, q,
J=7.0Hz), 4.00 (2H, t, J=5.9Hz), 3.64 (2H, t,
J=5.9Hz), 3.45-3.20 (8H, m), 3.15-3.05 (2H, m),
2.99 (3H, s), 2.41 (2H, t, J=7.1Hz), 2.27 (6H, s),
1.84-1.66 (2H, m), 1.35 (3H, d, J=6.9Hz)
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[Table 169]

Compound
No.

Structure

Physicochemical data

10-52
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"H-NMR (CDCls) &: 8.14 (1H, d, J=2.0Hz),
7.95 (1H, s), 7.91 (1H, s), 7.47 (1H, dd,
J=8.6, 2.0Hz), 7.32 (1H, d, J=8.6Hz), 7.13
(1H, s), 6.94 (1H, dt, J=15.2, 5.9Hz), 6.62-
6.54 (1H, m), 6.48-6.37 (1H, m), 6.28-6.19
(1H, m), 5.19 (1H, g, J=7.0Hz), 4.06 (3H, s),
3.53-3.37 (2H, m), 3.15-3.05 (5H, m), 3.00
(3H, s), 2.43 (2H, t, J=6.6Hz), 2.27 (6H, s),
1.82-1.67 (2H, m), 1.37 (3H, d, J=7.0Hz)

10-53
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"H-NMR (CDCl) &: 8.12 (1H, d, J=2.0Hz),
7.97 (1H, s), 7.90 (1H, s), 7.46 (1H, dd,
J=8.6, 2.0Hz), 7.32 (1H, d, J=8.6Hz), 7.03
(1H, s), 6.94 (1H, dt, J=15.2, 5.9Hz), 6.60-
6.51 (1H, m), 6.47-6.36 (1H, m), 6.12-6.03
(1H, m), 5.19 (1H, q, J=7.3Hz), 4.06 (3H, s),
3.64-3.50 (2H, m), 3.50-3.37 (2H, m), 3.10
(2H, dd, J=5.9, 1.3Hz), 2.99 (3H, s), 2.44
(2H, t, J=6.9Hz), 2.27 (6H, s), 1.80-1.68 (2H,
m), 1.36 (3H, d, J=7.3Hz), 1.30 (3H, t,
J=7.3Hz)

10-54

"H-NMR (CDCls) &: 8.34 (1H, d, J=2.0Hz),
7.98 (1H, s), 7.89 (1H, s), 7.49 (1H, dd,
J=8.6, 2.0Hz), 7.31 (1H, d, J=8.6Hz), 7.16
(1H, s), 6.94 (1H, dt, J=15.2, 5.9Hz), 6.60-
6.51 (1H, m), 6.48-6.37 (1H, m), 6.20-6.14
(1H, m), 5.19 (1H, g, J=7.0Hz), 4.06 (3H, s),
3.48-3.37 (2H, m), 3.10 (2H, dd, J=5.9,
1.3Hz), 3.00 (3H, s), 2.94-2.83 (1H, m), 2.43
(2H, t, J=6.6Hz), 2.27 (6H, s), 1.79-1.67 (2H,
m), 1.37 (3H, d, J=7.0Hz), 0.94-0.83 (2H,
m), 0.81-0.71 (2H, m)

10-55

"H-NMR (CDCl) &: 8.13 (1H, d, J=2.0Hz),
7.97 (1H, s), 7.91 (1H, s), 7.44 (1H, dd,
J=9.2, 2.0Hz), 7.32 (1H, d, J=9.2Hz), 7.08
(1H, s), 6.94 (1H, dt, J=15.2, 5.9Hz), 6.62-
6.53 (1H, m), 6.47-6.31 (2H, m), 5.19 (1H, q,
J=7.0Hz), 4.06 (3H, s), 3.68-3.58 (2H, m),
3.52 (2H, t, J=5.9Hz), 3.48-3.38 (2H, m),
3.35 (3H, s), 3.10 (2H, d, J=5.9Hz), 3.00
(3H, s), 2.45 (2H, t, J=6.9Hz), 2.27 (6H, s),
2.02-1.91 (2H, m), 1.82-1.69 (2H, m), 1.36
(3H, d, J=7.0Hz)
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[0653]
[Table 170]

Compound
No.

Structure

Physicochemical data

10-56

|9 _
\NWN\)L”N\;I
o = SN QA
\ /@f\N
N/)\N N
H \

"H-NMR (CDCls) é: 8.40 (1H, s), 8.00 (1H,
s), 7.87 (1H, s), 7.58 (1H, d, J=8.6Hz), 7.20
(1H, s), 7.01-6.88 (2H, m), 6.61-6.52 (1H,
m), 6.48-6.33 (2H, m), 5.20 (1H, q,
J=7.0Hz), 4.04 (3H, s), 3.53-3.40 (2H, m),
3.18 (3H, d, J=4.6Hz), 3.10 (2H, d, J=5.9Hz),
3.00 (3H, s), 2.44 (2H, t, J=6.3Hz), 2.27 (6H,
s), 1.81-1.71 (2H, m), 1.37 (3H, d, J=7.0Hz)

10-57

| 0 )
\’T‘%OTN\;)LQ N HN\N
N/)\N N
H \

"H-NMR (CDCl5) &: 8.36 (1H, s), 8.00 (1H,
s), 7.87 (1H, s), 7.58 (1H, d, J=8.6Hz), 7.28-
7.22 (1H, m), 7.01-6.86 (2H, m), 6.61-6.50
(1H, m), 6.43 (1H, d, J=15.2Hz), 6.33-6.23
(1H, m), 5.19 (1H, q, J=7.0Hz), 4.04 3H, s),
3.74-3.61 (2H, m), 3.54-3.39 (2H, m), 3.11
(2H, d, J=5.3Hz), 3.00 (3H, s), 2.45 (2H, t,
J=6.6Hz), 2.27 (6H, s), 1.82-1.67 (2H, m),
1.43-1.31 (6H, m)

10-58

|9 AN
\’T‘WN\;)LH Q HN
N"N N
H \

"H-NMR (CDCl5) &: 8.36 (1H, s), 8.02 (1H,
s), 7.87 (1H, s), 7.58 (1H, d, J=8.6Hz), 7.31-
7.24 (1H, m), 7.03-6.89 (2H, m), 6.59-6.48
(1H, m), 6.47-6.38 (1H, m), 6.29-6.22 (1H,
m), 5.19 (1H, g, J=6.8Hz), 4.02 (3H, s), 3.49-
3.38 (2H, m), 3.11 (2H, dd, J=5.9, 1.3Hz),
3.04-2.93 (4H, m), 2.43 (2H, t, J=6.6Hz),
2.27 (6H, s), 1.80-1.69 (2H, m), 1.37 (3H, d,
J=6.8Hz), 0.95-0.83 (2H, m), 0.83-0.74 (2H,
m)

10-59

"H-NMR (CDCls) &: 8.31 (1H, s), 8.01 (1H,
s), 7.87 (1H, s), 7.58 (1H, d, J=8.6Hz), 7.29
(1H, s), 7.00-6.87 (2H, m), 6.62-6.51 (1H,
m), 6.48-6.36 (2H, m), 5.19 (1H, q,
J=7.0Hz), 4.05 (3H, s), 3.78-3.68 (2H, m),
3.53 (2H, t, J=5.9Hz), 3.49-3.38 (2H, m),
3.32 (3H, s), 3.11 (2H, dd, J=5.9, 1.3Hz),
3.00 (3H, s), 2.46 (2H, t, J=6.9Hz), 2.27 (6H,
s), 2.06-1.94 (2H, m), 1.83-1.70 (2H, m),
1.36 (3H, d, J=7.0Hz)

10-60

MS m/z (M+H): 518.5

10-61

MS m/z (M+H): 532.5
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[0654]
[Table 171]

Conll}):und Structure Physicochemical data
‘ﬂ /r\o/
~ N HN
10-62 i O T W @Lﬁ MS m/z (M+H): 576.5
N
\N/)\N ,
| o]
~ N HN™
10-63 | 17T TS, oW MS m/z (M+H): 518.5
N/)\H N
| (0]
- N A HN
10-64 L G- g Sles MS m/z (M+H): 532.5
N/)\ﬁ ﬁ
~ N HN
10-65 i G- T N . MS m/z (M+H): 576.5
N
2
o]
~N 7 Ho P
10-66 RS S ‘HN\N 4 MS m/z (M+H): 530.5
N7 N 7
70 J
10-67 i QNju I N s MS m/z (M+H): 544.5
N/)\u /
\N/\/\\ZOHO HNJ/\O
10-68 UMy A, @LH'N MS m/z (M+H): 588.5
N//k” /
\N/\/\EOHO HN
10-69 \ d)LH D Ay @TN MS m/z (M+H): 530.5
N/)\u m
\N/\/\gOHO HNJ
10-70 \ d%” A Ay @m MS m/z (M+H): 544.5
-
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[0655]
[Table 172]

Compound ) ]
Structure Physicochemical data
No.
'H-NMR (CDCl5:CD;0D=10:1) &: 8.39 (1H,
s), 7.97-7.86 (2H, m), 7.61 (1H, d, J=8.6Hz),
_ 7.03 (1H, d, J=8.6Hz), 6.91 (1H, dt, J=15.2,
00 I
1071 N QN/\?)LN M 6.3Hz), 6.35 (1H, d, J=15.2Hz), 4.56 (1H, d,
- A N
HW\(B\ J=6.6Hz), 3.78-3.63 (2H, m), 3.63-3.50 (2H,
m), 3.50-3.22(7H, m), 3.18-3.09 (2H, m),
2.58-2.42 (2H, m), 2.29 (6H, s), 2.20-1.64
(8H, m)
| 0 AN
~ N N HN
10-72 h\lw . SN A N MS m/z (M+H): 544.5
| J\N@@N
H
‘\)OL
~ N HN
1073 | TN, LI :
N/)\N N
H H
'H-NMR (CDCl;:CD;0D=10:1) 5: 8.39 (1H,
s), 7.95 (1H, s), 7.91 (1H, s), 7.51 (1H, dd,
J=8.9, 2.0Hz), 7.44 (1H, d, J=8.9Hz), 6.91
(1H, dt, J=15.2, 6.3Hz), 6.36 (1H, d,
~ 0
~N Ny HN J=15.2Hz), 4.59-4.51 (2H, m), 3.80-3.51
10-74 ‘ NN Ay @LH'N
N/)\H N | (2H, m), 3.50-3.26 (2H, m), 3.18-3.07 (2H,
m), 2.90-2.78 (1H, m), 2.47 (2H, t, J=6.9Hz),
2.30 (6H, s), 2.22-1.88 (4H, m), 1.87-1.60
(2H, m), 0.96-0.82 (2H, m), 0.78-0.68 (2H,
m)
ar A
10-75 ‘ dA ”N . MS m/z (M+H): 556.5
e
H
[0656]
[Example 48]
(1)
[Formula 267]
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&g
| N/)\CI ° | N/)\CI
(F1) (K1)

To a solution of 2-chloro-5-iodo-N-propylpyrimidin-4-amine (F1, 1.45 g), N-(4-
pentynyl)phthalimide (2.08 g), bis(triphenylphosphine)palladium(II) dichloride (171 mg)
and copper(]) iodide (47 mg) in N,N-dimethylformamide (15 mL), triethylamine (3.4 mL)
was added at room temperature, and the mixture was stirred at 60°C for 1 hour and 15
minutes. The reaction mixture was cooled to room temperature, and then water and ethyl
acetate were added to the reaction mixture. The organic layer was separated, washed
successively with saturated aqueous sodium hydrogencarbonate, water and saturated
aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent
was evaporated under reduced pressure. The obtained residue was purified by basic silica
gel column chromatography (eluent, 70 to 40% hexane in ethyl acetate) to obtain 2-(5-(2-
chloro-4-(propylamino)pyrimidin-5-yl)-4-pentyn- 1-yl)isoindoline-1,3-dione (K1, 2.00 g).
[0657]

(@)
[Formula 268]

3 J

(K1) (K2)

To a solution of 2-(5-(2-chloro-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-
yl)isoindoline-1,3-dione (K1, 2.0 g) in ethanol (15 mL) and tetrahydrofuran (15 mL),
hydrazine monohydrate (2.6 mL) was added at room temperature, and the mixture was
stirred at the same temperature for 3 hours and 30 minutes. The reaction mixture was
cooled on ice, and then neutralized by adding 1.0 mol/L aqueous hydrochloric acid. The
insoluble matter was removed by filtration, and then water and ethyl acetate were added.
The organic layer was separated, and the aqueous layer was extracted with ethyl acetate.
The organic layer and the extract were combined, washed with saturated aqueous sodium
hydrogencarbonate, and then dried over anhydrous sodium sulfate, and the solvent was
evaporated under reduced pressure. The obtained residue was purified by basic silica gel
column chromatography (eluent, 95 to 93% ethyl acetate in methanol) to obtain oily 5-(5-
amino- 1-pentyn-1-yl)-2-chloro-N-propylpyrimidin-4-amine (K2, 510 mg).

MS m/z (M+H): 253.1
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[0658]

(3)
[Formula 269]
J/ (0] lll i HN
WA - T S e
| \)N\ N/)\O’N\Q
NEe
(K2) (K3)

To a solution of 5-(5-amino-1-pentyn-1-yl)-2-chloro-N-propylpyrimidin-4-amine
(K2, 510 mg), N-Boc-N-methyl-L-alanine (493 mg), 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (1.16 g) and 1-hydroxybenzotriazole
monohydrate (930 mg) in N,N-dimethylformamide (10 mL), N,N-diisopropylethylamine
(690 uL) was added at room temperature, and the mixture was stirred at the same
temperature for 12 hours. To the reaction mixture, water and ethyl acetate were added.
The organic layer was separated, and the aqueous layer was extracted with ethyl acetate.
The organic layer and the extract were combined, washed successively with water and
saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure. The obtained residue was purified by
silica gel column chromatography (eluent, 70 to 40% hexane in ethyl acetate) to obtain (S)-
tert-butyl (1-((5-(2-((1H-benzo[d][1,2,3]triazol-1-yl)oxy)-4-(propylamino)pyrimidin-5-yl)-
4-pentyn- 1-yl)amino)-1-oxopropan-2-yl)(methyl)carbamate (K3, 380 mg).
MS m/z (M+H): 537.3

[0659]
4)
[Formula 270]
9 | o
ST YN lHN\i - P 1 N I”“if
N o \Q 2 N
(K3) (K4)

To (S)-tert-butyl (1-((5-(2-((1H-benzo[d][1,2,3]triazol-1-yl)oxy)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)(methyl)carbamate
(K3, 50 mg), a 2.0 mol/L solution of methylamine in tetrahydrofuran (1 mL) was added at
room temperature, the reaction vessel was sealed, and then the mixture was stirred at 50°C

for 5 hours by using a microwave reaction system. The reaction mixture was cooled to
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room temperature, and then the solvent was evaporated under reduced pressure. The
obtained residue was purified by silica gel column chromatography (eluent, 40 to 0%
hexane in ethyl acetate) to obtain oily (S)-tert-butyl methyl(1-((5-(2-(methylamino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1 -oxopropan-2-yl)carbamate (K4, 35
mg).

MS m/z (M+H): 433.3

[0660]

®)

[Formula 271]

o o)
(K4) N)\H/ (K35) NJ\”/

To a solution of (S)-tert-butyl methyl(1-((5-(2-(methylamino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1 -oxopropan-2-yl)carbamate (K4, 35
mg) in 1,4-dioxane (1 mL), a 4.0 mol/L solution of hydrochloric acid in 1,4-dioxane (1 mL)
was added at room temperature, and the mixture was stirred at the same temperature for 30
minutes. The solvent was evaporated under reduced pressure. The obtained solid matter
was dried under reduced pressure to obtain (S)-2-(methylamino)-N-(5-(2-(methylamino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)propanamide (K5) dihydrochloride.

[0661]

(6)
[Formula 272]

(0] (@]
' Py | Py
(K5) (11-1)

To a solution of 4-dimethylaminocrotonic acid hydrochloride (67 mg) and N-
methylmorpholine (90 uL) in N,N-dimethylformamide (1 mL), isobutyl chloroformate (43
puL) was added under ice cooling, a solution of (S)-2-(methylamino)-N-(5-(2-
(methylamino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)propanamide (KS5)
dihydrochloride obtained above in N,N-dimethylformamide (2 mL) was further added to
the mixture, and the mixture was stirred at the same temperature for 30 minutes. The

solvent was evaporated under reduced pressure. The obtained residue was purified by

basic silica gel column chromatography (eluent, 99 to 96% ethyl acetate in methanol) to
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obtain oily (S,E)-4-(dimethylamino)-N-methyl-N-(1-((5-(2-(methylamino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)-2-butenamide (11-
1, 9 mg).
'H-NMR (CDCl3) 8: 7.86 (1H, s), 6.94 (1H, dt, J=15.2, 6.1Hz), 6.50 (1H, brs), 6.41 (1H, d,
J=15.2Hz), 5.90 (1H, brs), 5.18 (1H, q, J=7.3Hz), 5.04 (1H, brs), 3.47-3.37 (4H, m), 3.10
(2H, d, J=6.1Hz), 2.98-2.94 (6H, m), 2.42 (2H, t, J=6.6Hz), 2.27 (6H, s), 1.78-1.59 (4H, m),
1.35 (3H, d, J=7.3Hz), 0.96 (3H, t, J=7.3Hz)
[0662]
[Example 49]
ey

By using (S)-tert-butyl (1-((5-(2-((1H-benzo[d][1,2,3]triazol-1-yl)oxy)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1 -oxopropan-2-yl)(methyl)carbamate
(K3), Intermediates (K6) to (K13), (K22) and (K23) were obtained in the same manner as
that of Example 48, (4).
[0663]
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[Table 173]

Compound

No Structure Physicochemical data
o w
K6 Boc” YT N X Ay MS m/z (M+H): 475.4
N/ NJ<
7
| (0]
_N HN
K7 Boc \E)LH A I\N -
NN
J/H
| (0]
K8 BN_JLH N IHN\N -
Nig H/\r
|9 J/
Ko BOC,N\:)LH S HN i
= \N
lN/ NA
fH
| (0]
N HN
K10 Boc \_)LH D Ay -
N? ”/\ﬁ
|9 J/
Kll Boc” \;)LN % HN
=z H | SN N-O -
A A~
H
'\)OL
_N N
K12 B T M \I\N A~ .
N//I\N N
H
(0]
' ()
K13 B°°’NfLHN\(NgN ~ -
N/)\N N
H
B o)
K22 Boo” Y H“/\%N /@\ i MS m/z (M+H): 579.4
F
\NJ\H O)<F
K23 B’ N ”©¥ MS m/z (M+H): 563.4
[0664]
(2)

In the same manner as that of Example 48, (5), Intermediates (K14) to (K21),
(K24) and (K25) were obtained.
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[0665]
[Table 174]

Conll}a:und Structure Physicochemical data
HI!l\/loL HN/r
K14 E N o -
N? HJ<
Hl!l\)(i HNJ/
K15 R X A -
N? NS
|\j\
HN HN
K16 é ” % |\N -
N/)\HY
| (0]
HN HN
K17 I HN\(&N -
N/)\HA
|\j’\
HN HN
K18 ENTN A -
N/)\H/\K
dE )
K19 2 H % SN N-O -
'N/)\NJ'\/)‘G
(6]
Hl!l\)LN « Q
K20 : ”N\(gN | ]
N/)\H N
19 [j
S e e NS S :
| |
N/)\H N
Hl\‘l\)(i HNf
K24 : ”M\KN O -
.
W Aokt
Hlll\iN S HNJ/
K25 = H SN )
*Q*
[0666]
3)
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In the same manner as that of Example 48, (6), Compounds (11-2) to (11-11) were

obtained.
[0667]
[Table 175]

Compound
No.

Structure

Physicochemical data

11-2

"H-NMR (CDCl5) : 7.80 (1H, s), 6.89 (1H,
dt, J=15.2, 5.6Hz), 6.52 (1H, brs), 6.42 (1H, d,
J=15.2Hz), 5.92 (1H, brs), 5.18 (1H, q,
J=7.0Hz), 5.09 (1H, brs), 3.47-3.37 (4H, m),
3.00 (2H, d, J=5.6Hz), 2.98 (3H, s), 2.41 (2H,
t, J=6.6Hz), 2.26 (6H, s), 1.77-1.59 (4H, m),
1.43 (9H, ), 1.35 (3H, d, J=7.0Hz), 0.96 (3H,
t, J=7.3Hz)

11-3

"H-NMR (CDCl5) &: 7.85 (1H, s), 6.93 (1H,
dt, J=15.2, 5.9Hz), 6.52 (1H, brs), 6.42 (1H, d,
J=15.2Hz), 5.89 (1H, brs), 5.18 (1H, q,
J=7.0Hz), 5.02 (1H, brs), 3.48-3.36 (6H, m),
3.10 (2H, d, J=5.9Hz), 2.98 (3H, s), 2.41 (2H,
t, J=7.0Hz), 2.27 (6H, s), 1.78-1.59 (4H, m),
1.35 (3H, d, J=7.0Hz), 1.20 (3H, t, J=7.3Hz),
0.96 (3H, t, J=7.3Hz)

11-4

"TH-NMR (CDCl5) &: 7.84 (1H, s), 6.93 (1H,
dt, J=15.2, 5.9Hz), 6.51 (1H, brs), 6.42 (1H, d,
J=15.2Hz), 5.91 (1H, brs), 5.18 (2H, q,
J=7.0Hz), 3.46-3.37 (4H, m), 3.20 (2H, t,
J=6.6Hz), 3.10 (2H, d, J=5.9Hz), 2.98 (3H, s),
2.42 (2H, t, J=6.6Hz), 2.27 (6H, s), 1.91-1.59
(5H, m), 1.35 (3H, d, J=7.0Hz), 0.96 (9H, t,
J=6.6Hz)

11-5

"H-NMR (CDCl5) 8: 7.91 (1H, s), 6.95 (1H,
dt, J=15.2, 5.9Hz), 6.53 (1H, brs), 6.42 (1H, d,
J=15.2Hz), 5.88 (1H, brs), 5.21-5.12 (2H, m),
3.45-3.37 (4H, m), 3.09 (2H, d, J=5.9Hz), 3.00
(3H, s), 2.78-2.70 (1H, m), 2.42 (2H, t,
J=6.6Hz), 2.27 (6H, s), 1.78-1.59 (4H, m),
1.35 (3H, d, J=7.3Hz), 0.95 (3H, t, J=7.6Hz),
0.76 (2H, dt, J=7.0, 4.0Hz), 0.52 (2H, dt,
J=7.0, 4.0Hz)

11-6

"H-NMR (CDCl5) &: 7.82 (1H, s), 6.93 (1H,
dt, J=15.2, 5.9Hz), 6.55 (1H, brs), 6.42 (1H, d,
J=15.2Hz), 5.93 (1H, brs), 5.37 (1H, brs), 5.18
(1H, q, J=6.8Hz), 3.46-3.37 (4H, m), 3.24
(2H, d, J=6.6Hz), 3.10 (2H, d, J=5.9Hz), 2.97
(3H, s), 2.42 (2H, t, J=6.6Hz), 2.27 (6H, s),
1.76-1.59 (4H, m), 1.35 (3H, d, J=6.8Hz), 0.96
(3H, t, J=7.6Hz), 0.94 (9H, s)
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[0668]
[Table 176]

Compound
No.

Structure

Physicochemical data

11-7

@ J/
~ N A HN
N ”W\ﬁN -0
A A
H

N

"H-NMR (CDCl5) 8: 8.02 (1H, s), 6.99-
6.88 (2H, m), 6.82 (1H, s), 6.54 (1H, brs),
6.41 (1H, dd, J=15.2, 5.3Hz), 6.33 (1H,
brs), 5.22-5.13 (1H, m), 3.52-3.43 (4H, m),
3.10 (2H, d, J=6.6Hz), 2.99 (3H, s), 2.45
(2H, t, J=6.6Hz), 2.27 (6H, s), 1.77-1.65
(7H, m), 1.35 (9H, s), 0.98 (3H, t,
J=7.6Hz)

11-8

N/)\ N

"H-NMR (CDCl5) &: 8.48 (1H, s), 8.14-
8.08 (1H, m), 7.99 (1H, s), 7.81 (1H, brs),
6.97-6.82 (2H, m), 6.71 (1H, brs), 6.42
(1H, d, J=15.2Hz), 5.18 (1H, g, J=7.3Hz),
3.80 (4H, brs), 3.43-3.26 (2H, m), 3.10
(2H, d, J=5.9Hz), 3.00 (3H, s), 2.48-2.37
(2H, m), 2.30 (6H, s), 1.93 (4H, brs), 1.79-
1.70 (2H, m), 1.35 (3H, d, J=7.3Hz)

11-9

"H-NMR (CDCI) 5: 8.39 (1H, s), 8.11-
8.00 (2H, m), 7.91-7.78 (1H, m), 6.97-6.82
(2H, m), 6.74 (1H, s), 6.42 (1H, d,
J=15.2Hz), 5.28-5.11 (1H, m), 4.06-3.87
(4H, m), 3.87-3.70 (4H, m), 3.47-3.20 (2H,
m), 3.10 (2H, dd, J=5.9, 1.3Hz), 3.00 (3H,
s), 2.54-2.36 (2H, m), 2.26 (6H, s), 1.83-
1.69 (2H, m), 1.36 (3H, d, J=7.3Hz)

11-10

MN O

"H-NMR (CDCl5) &: 8.39 (1H, s), 7.99-
7.94 (1H, m), 7.87 (1H, s), 7.54 (14, d,
J=8.6Hz), 7.37 (1H, t, J=7.9Hz), 7.22 (1H,
d, J=7.9Hz), 6.94 (1H, dt, J=15.1, 6.0Hz),
6.77-6.68 (1H, m), 6.43 (1H, d, J=15.1Hz),
6.28 (1H, t, J=5.6Hz), 5.21 (1H, q,
J=6.5Hz), 3.59-3.41 (4H, m), 3.10 (2H, d,
J=6.0Hz), 3.01 (3H, s), 2.44 (2H, t,
J=6.6Hz), 2.26 (6H, s), 1.79-1.65 (4H, m),
1.36 (3H, d, J=6.5Hz), 0.98 (3H, t,
J=6.9Hz)

11-11

Wﬁw /@X

"H-NMR (CDCL) &: 8.09-7.89 (2H, m),
7.60-7.35 (1H, m), 7.25 (2H, s), 7.03-6.88
(1H, m), 6.84 (1H, brs), 6.62 (1H, brs),
6.43 (1H, d, J=15.2Hz), 6.27 (1H, brs),
5.22-5.19 (1H, m), 3.62-3.37 (4H, m),
3.18-3.07 (2H, m), 3.00 (3H, s), 2.44 (2H,
brs), 2.27 (6H, s), 2.14-1.62 (4H, m), 1.37
(3H, d, J=6.6Hz), 1.00 (3H, t, J=6.9Hz)

[0669]
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[Example 50]

(1
[Formula 273]
| Ji
HN O__N HN
HoN N T N X
N A X \g/ 2 H N )
N/)\CI (Ll) N/)\CI

(K2)
To a solution of 5-(5-amino-1-pentyn-1-yl)-2-chloro-N-propylpyrimidin-4-amine

(K2, 505 mg) and N-Boc-N-methyl-L-alanine (270 mg) in N,N-dimethylformamide (5 mL),
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (635 mg) and N,N-
diisopropylethylamine (378 uL) were added at room temperature, and the mixture was
stirred overnight at the same temperature. To the reaction mixture, saturated aqueous
sodium carbonate and ethyl acetate were added. The organic layer was separated, washed
with water, and then dried over anhydrous sodium sulfate, and the solvent was evaporated
under reduced pressure. The obtained residue was purified by basic silica gel column
chromatography (eluent, 50% hexane/50% ethyl acetate) to obtain (S)-tert-butyl (1-((5-(2-
chloro-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1-oxopropan-2-
yl)(methyl)carbamate (L1, 660 mg).
MS m/z (M+H): 438.3

[0670]
()
[Formula 274]
9 J/ 9 J/
>r0\n,N\é)LH S HN . >ro\n/N\é)LN S HN
FEETNY R ¥ e
(L1) N (L2) N

To a solution of (S)-tert-butyl (1-((5-(2-chloro-4-(propylamino)pyrimidin-5-yl)-4-
pentyn-1-yl)amino)-1-oxopropan-2-yl)(methyl)carbamate (L1, 57 mg) and (1S)-(+)-10-
camphorsulfonic acid (150 mg) in N-methylpyrrolidone (1 mL), aniline (60 uL) was added
at room temperature, and the mixture was stirred at 60°C for 2 hours and 30 minutes. The
reaction mixture was cooled to room temperature, and then saturated aqueous sodium
hydrogencarbonate and ethyl acetate were added to the reaction mixture. The organic
layer was separated, and the aqueous layer was extracted with ethyl acetate. The organic
layer and the extract were combined, washed successively with water and saturated aqueous

sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent was
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evaporated under reduced pressure. The obtained residue was purified by silica gel
column chromatography (eluent, 50 to 25% hexane in ethyl acetate) to obtain oily (S)-tert-
butyl methyl(1-oxo-1-((5-(2-(phenylamino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-
yl)amino)propan-2-yl)carbamate (L2, 52 mg).

[0671]
(3)
[Formula 275]
| o J/ | (0]
XOIN\E)LH/\/\ENQN HN\:)LH/\/\EI\LN
LA LA
(L2) NOR NOR
[ i J/
\'il/\/\n,N: H/\/\E’\\l\
o = SN
LA
(12-1) NN

By using (S)-tert-butyl methyl(1-oxo-1-((5-(2-(phenylamino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)propan-2-yl)carbamate (L.2), (S,E)-4-
(dimethylamino)-N-methyl-N-(1-oxo-1-((5-(2-(phenylamino)-4-(propylamino)pyrimidin-5-
yl)-4-pentyn-1-yl)amino)propan-2-yl)-2-butenamide (12-1) was obtained in the same
manner as that of Example 35, (6) and (7).

'H-NMR (CDCl3) &: 7.95 (1H, s), 7.64 (2H, d, J=7.3Hz), 7.34-7.27 (2H, m), 7.01-6.80 (2H,
m), 6.63 (1H, t, J=5.6Hz), 6.42 (1H, d, J=15.2Hz), 6.18 (1H, t, J=5.6Hz), 5.19 (1H, q,
J=6.6Hz), 3.53-3.40 (4H, m), 3.11-3.07 (2H, m), 2.99 (3H, s), 2.72 (1H, brs), 2.44 (2H, t,
J=6.6Hz), 2.26 (6H, s), 1.79-1.65 (4H, m), 1.36 (3H, d, J=6.6Hz), 0.99 (3H, t, J=7.3Hz)
[0672]

“4)
[Formula 276]
|9 H @
XOENEAN S HN\N I /N\é)LN S HN\N
P P
(L] ) NJ\CI (L3) N J\CI

To a solution of (S)-tert-butyl (1-((5-(2-chloro-4-(propylamino)pyrimidin-5-yl1)-4-
pentyn-1-yl)amino)-1-oxopropan-2-yl)(methyl)carbamate (L1, 910 mg) in 1,4-dioxane (10
mL), a 4.0 mol/L solution of hydrochloric acid in dioxane (7 mL) was added at room
temperature, and the mixture was stirred at the same temperature for 1 hour. The solvent

was evaporated under reduced pressure to obtain (S)-N-(5-(2-chloro-4-

374



(propylamino)pyrimidin-5-yl)-4-pentyn- 1-yl)-2-(methylamino)propanamide (L3)

hydrochloride.
MS m/z (M+H): 338.2
[0673]
®)
[Formula 277]
o) o)
(L3) N™ “Cl (L4) N™ °Cl

To a solution of 4-dimethylaminocrotonic acid hydrochloride (1.0 g) in N,N-
dimethylformamide (10 mL), N-methylmorpholine (2.3 mL) and isobutyl chloroformate
(0.8 mL) were added under ice cooling, a solution of (S)-N-(5-(2-chloro-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)-2-(methylamino)propanamide (L3)
hydrochloride obtained above in N,N-dimethylformamide was further added, and the
mixture was stirred at the same temperature for 2 hours. The solvent was evaporated
under reduced pressure, and the obtained residue was purified by basic silica gel column
chromatography (eluent, 100 to 90% ethyl acetate in methanol) to obtain (S,E)-N-(1-((5-(2-
chloro-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1 -oxopropan-2-yl)-4-
(dimethylamino)-N-methyl-2-butenamide (L4, 610 mg).

MS m/z (M+H): 449.4

[0674]
(6)
[Formula 278]
~ lll\)cj)\ HN/‘/ ~ hll\)OL HN
| N/)\CI I NJ\N@\CI
(L4) (12-2) H

To a solution of (S,E)-N-(1-((5-(2-chloro-4-(propylamino)pyrimidin-5-yl)-4-
pentyn-1-yl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide (L4, 20
mg) and 3-chloroaniline (28 mg) in tetrahydrofuran (3 mL), (1S)-(+)-10-camphorsulfonic
acid (52 mg) was added at room temperature, and the mixture was stirred at 70°C for 2
hours. The reaction mixture was cooled to room temperature, and then diethylamine was
added until the mixture became basic. The solvent was evaporated under reduced pressure,

and the obtained residue was purified by basic silica gel column chromatography to obtain
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(S,E)-N-(1-((5-(2-((3-chlorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1 -
yl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide (12-2, 4 mg).
'H-NMR (CDCl3) &: 8.03 (1H, s), 7.95 (1H, s), 7.24-7.21 (1H, m), 7.02-6.97 (3H, m), 6.52-
6.44 (2H, m), 6.28 (1H, brs), 5.21-5.18 (1H, m), 3.50-3.47 (4H, m), 3.13 (3H, d, J=7.9Hz),
2.99 (3H, s), 2.46-2.42 (2H, m), 2.27 (6H, s), 1.74-1.66 (4H, m), 1.39-1.35 (3H, m), 1.01
(3H, t, J=7.3Hz)
[0675]
[Example 51]
ey

By using (S)-tert-butyl (1-((5-(2-chloro-4-(propylamino)pyrimidin-5-yl)-4-pentyn-
1-yDamino)-1-oxopropan-2-yl)(methyl)carbamate (I.1), Compounds (12-3) to (12-12) were
obtained in the same manner as that of Example 50.
[0676]
[Table 177]

Compound

No Structure Physicochemical data

'"H-NMR (CDCls) 5: 7.95 (1H, brs), 7.59-
7.54 (2H, m), 7.12 (1H, brs), 7.06-6.95 (2H,
- I m), 6.58-6.40 (2H, m), 6.17 (1H, brs), 5.92
s S (1H, d, J=15.2Hz), 5.20-5.17 (1H, m), 3.55-
! o = " SN F —
W\ﬁ% 7 | 3:33(4H, m), 3.10 (2H, d, J=5.3Hz), 2.99
H (3H. s), 2.44 (2H, t, J=6.3Hz), 2.27 (6H, s),
1.77-1.63 (4H, m), 1.35 3H, d, J=7.3Hz),
0.98 (3H, t, J=7.6Hz)

TH-NMR (CDCly) 5: 7.84 (1HL 5), 6.93 (1H,
dt, J=15.2, 5.9Hz), 6.51 (1H, brs), 6.42 (1H,
L I d, J=15.2Hz), 5.91 (1H, brs), 5.18 (1H, q,
1 s J=7.0Hz), 4.93 (1H, brs), 3.82-3.72 (1H, m),
A W\ﬁi )| 3443.38 @H, m), 3.09 (2H, d, J=5 9Ha)
N 2.98 (3H, s), 2.42 (2H, t, J=6.6Hz), 2.27
(6H, s), 1.76-1.59 (8H, m), 1.46-1.14 (9H,
m), 0.96 (3H, t, J=7.3Hz)

"H-NMR (CDCl3) 8: 7.97 (1H, s), 7.76 (2H,
d, 1=8.6Hz), 7.53 (2H, d, J=9.2Hz), 7.32
(1H, brs), 6.94 (1H, dt, ]=15.2, 5.9Hz), 6.58
8 S (1H, brs), 6.43 (1H, d, J=15.2Hz), 6.31 (1H,

12-5 R HV\? or, | brs), 5.19 (1H, q, J=6.6Hz), 3.53-3.44 (4H

0 N ’ > ’ )

LT | ), 500 QHL 4, 1=5.9Hz), 3.00 GHL s).

2.44 (2H, t, J=6.6Hz), 2.27 (6H, s), 1.87-
1.64 (4H, m), 1.36 (3H, d, J=6.6Hz), 1.01
(3H, t, J=7.6Hz)

[0677]
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[Table 178]

Compound
No.

Structure

Physicochemical data

12-6

|0 J/
~ N HN
NTNF <N
‘Mg TN % Sy O‘CFS
LA
N“ON
H

"H-NMR (CDCly) &: 7.95 (1H, s), 7.65
(2H, d, J=7.3Hz), 7.16-7.13 (3H, m), 7.02-
6.76 (1H, m), 6.57 (1H, brs), 6.42 (1H, dd,
J=15.2, 1.3Hz), 6.23 (1H, brs), 5.19 (1H, q,
J=7.0Hz), 3.48-3.43 (4H, m), 3.14-3.07
(2H, m), 2.99 (3H, s), 2.44 (2H, t,
J=6.6Hz), 2.27 (6H, s), 1.79-1.64 (4H, m),
1.36 3H, d, J=7.0Hz), 0.99 (3H, ,
J=7.3Hz)

12-7

"H-NMR (CDCL) &: 7.94 (1H, s), 7.54
(2H, d, J=7.9Hz), 7.23-7.18 (3H, m), 6.95-
6.92 (2H, m), 6.50-6.43 (1H, m), 6.11 (1H,
s), 5.19-5.17 (1H, m), 3.49-3.45 (4H, m),
3.13-3.10 (2H, m), 2.99 (3H, s), 2.88-2.86
(1H, m), 2.46-2.44 (2H, m), 2.27 (6H, s),
1.86-1.66 (4H, m), 1.35 (3H, d, J=6.6Hz),
1.25 (6H, s), 1.00 (3H, t, J=7.3Hz)

12-8

"H-NMR (CDCls) &: 7.94 (1H, s), 7.58
(1H, d, J=9.2Hz), 7.46-7.42 (2H, m), 7.15-
6.94 (4H, m), 6.51-6.43 (2H, m), 6.14 (1H,
brs), 5.19 (1H, brs), 3.49-3.46 (4H, m),
3.13-3.10 (2H, m), 2.99 (3H, s), 2.45-2.42
(2H, m), 2.27 (6H, s), 2.17 (3H, s), 1.67-
1.63 (4H, m), 1.38-1.35 (3H, m), 0.99 (3H,
t, J=7.3Hz)

12-9

"H-NMR (CDCly) &: 7.93 (1H, s), 7.50
(1H, d, J=8.6Hz), 7.25-7.22 (1H, brs), 7.11
(2H, d, J=8.6Hz), 6.95-6.91 (2H, m), 6.51
(1H, brs), 6.43 (1H, d, J=15.9Hz), 6.14
(1H, brs), 5.18 (1H, g, J=7.0Hz), 3.50-3.44
(4H, m), 3.11 (2H, d, J=5.3Hz), 2.99 (3H,
s), 2.43 (2H, t, J=6.6Hz), 2.31 (3H, s), 2.28
(6H, s), 1.77-1.67 (4H, m), 1.35 (3H, d,
J=7.0Hz), 0.99 (3H, t, J=7.6Hz)

12-10

"H-NMR (CDCl5) &: 8.55-8.52 (1H, m),
7.98 (1H, s), 7.11-7.06 (3H, m), 6.94-6.91
(2H, m), 6.49-6.44 (2H, m), 6.22 (1H, brs),
5.19-5.17 (1H, m), 3.59-3.37 (4H, m),
3.15-3.12 (2H, m), 2.99 (3H, s), 2.46-2.42
(2H, m), 2.29 (6H, s), 1.72-1.63 (4H, m),
1.36 (3H, d, J=7.3Hz), 1.00 (3H, t,
J=7.6Hz)
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[0678]
[Table 179]

Compound
No.

Structure

Physicochemical data

R o)
12-11 (g ¢ N o
N/)\H sy

'H-NMR (CDCl) &: 8.03 (1H, s), 7.96
(1H, d, J=2.6Hz), 7.67 (2H, d, J=8.6Hz),
7.30-7.22 (3H, m), 6.95 (1H, dt, J=15.2,
5.9Hz), 6.67 (1H, t, J=5.6Hz), 6.46 (1H, d,
J=15.2Hz), 6.30 (1H, brs), 6.11 (1H, t,
J=5.6Hz), 5.29 (2H, s), 4.04 (2H, s), 3.50-
3.40 (4H, m), 3.20 (2H, s), 3.09 3H, t,
J=5.6Hz), 2.47 (2H, t, J=6.6Hz), 2.26 (6H,
s), 1.81-1.63 (4H, m), 0.98 (3H, t,
J=7.3Hz)

12-12 oAy u“\% o
‘ N/)\H </

'H-NMR (CDCls) 8: 7.96 (1H, s), 7.66
(3H, t, J=8.3Hz), 7.45 (1H, s), 7.22 (2H, d,
J=8.3Hz), 7.00-6.91 (2H, m), 6.59 (1H,
brs), 6.46 (1H, d, J=15.2Hz), 6.10 (1H, t,
J=5.6Hz), 5.51 (2H, s), 4.03 (2H, s), 3.50-
3.41 (4H, m), 3.20 (3H, s), 3.09 (2H, t,
J=5.9Hz), 2.47 (2H, t, J=6.6Hz), 2.27 (6H,
s), 1.82-1.68 (4H, m), 0.99 (3H, t,
J=7.3Hz)

[0679]
[Example 52]
(1)

[Formula 279]

| (0]
| o /@\ o N_N N
N . >|/\n/ N S
Boe :)LN AN o & H NN

(G1) (L35)

To a solution of 4-(2-chloro-5-iodopyrimidin-4-yl)morpholine (H11, 300 mg), (S)-

tert-butyl (1-((3-ethynylphenyl)amino)-1-oxopropan-2-yl)(methyl)carbamate (G1, 558 mg),

bis(triphenylphosphine)palladium(II) dichloride (32 mg) and copper(I) iodide (9 mg) in

N,N-dimethylformamide (5 mL), triethylamine (640 puL) was added at room temperature,
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and the mixture was stirred at the same temperature for 2 hours. To the reaction mixture,
water and ethyl acetate were added. The organic layer was separated, washed
successively with water and saturated aqueous sodium chloride, and then dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The
obtained residue was purified by basic silica gel column chromatography (eluent, 85 to
70% hexane in ethyl acetate) to obtain (S)-tert-butyl (1-((3-((2-chloro-4-
morpholinopyrimidin-5-yl)ethynyl)phenyl)amino)-1-oxopropan-2-yl)(methyl)carbamate

(LS5, 437 mg).

[0680]

(2)

[Formula 280]
0 o

|9 E j |9 E j
o NN N o NN N

>I/\g§ﬁ/©\fw XI;H QI\N Ay

N/)\CI N/)\N X
(L5) (L6) H

To (S)-tert-butyl (1-((3-((2-chloro-4-morpholinopyrimidin-5-
yDethynyl)phenyl)amino)-1-oxopropan-2-yl)(methyl)carbamate (L5, 437 mg), 4-(2-
aminoethyl)pyridine (214 mg), tris(dibenzylideneacetone)dipalladium(0) (80 mg), 4,5'-
bis(diphenylphosphino)-9,9'-dimethylxanthene (101 mg) and cesium carbonate (856 mg),
1,4-dioxane (10 mL) was added at room temperature, and the mixture was stirred at 100°C
for 12 hours. The reaction mixture was cooled to room temperature, then the insoluble
matter was removed by filtration through Cerite, and then the solvent was evaporated under
reduced pressure. The obtained residue was purified by silica gel column chromatography
(eluent, 95% ethyl acetate/5% methanol) to obtain (S)-tert-butyl methyl(1-((3-((4-
morpholino-2-((2-(pyridin-4-yl)ethyl)amino)pyrimidin-5-yl)ethynyl)phenyl)amino)-1-
oxopropan-2-yl)carbamate (L6, 104 mg).

[0681]
3)
[Formula 281]
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o NN N N
N N N
>r \[Or = H N | SN Z>N . = H N | SN Z N
N X A X
(L6) H H
o
3 ()

(12-13) "R

By using (S)-tert-butyl methyl(1-((3-((4-morpholino-2-((2-(pyridin-4-
yl)ethyl)amino)pyrimidin-5-yl)ethynyl)phenyl)amino)- 1 -oxopropan-2-yl)carbamate (L6),
(S,E)-4-(dimethylamino)-N-methyl-N-(1-((3-((4-morpholino-2-((2-(pyridin-4-
yl)ethyl)amino)pyrimidin-5-yl)ethynyl)phenyl)amino)- 1-oxopropan-2-yl)-2-butenamide
(12-13) was obtained in the same manner as that of Example 35, (6) and (7).
'H-NMR (CD;0D) &: 8.40 (2H, d, J=5.9Hz), 8.00 (1H, s), 7.71 (1H, s), 7.45 (1H, d,
J=7.3Hz), 7.30-7.24 (3H, m), 7.11 (1H, d, J=7.3Hz), 6.87-6.70 (1H, m), 6.63 (1H, d,
J=15.2Hz), 5.16 (1H, q, J=6.6Hz), 3.94 (4H, t, J=4.3Hz), 3.76 (4H, t, J=4.3Hz), 3.62 (2H, t,
J=6.9Hz), 3.15 (5H, m), 2.93 (3H, t, J=6.9Hz), 2.27 (6H, s), 1.46 (3H, d, J=6.6Hz)
[0682]
“)
[Formula 282]

By using 2-chloro-5-iodo-4-(N-methyl-N-propylamino)pyrimidine (H12), (S,E)-4-
(dimethylamino)-N-methyl-N-(1-((3-((4-(methyl(propyl)amino)-2-((2-(pyridin-4-
ylethyl)amino)pyrimidin-5-yl)ethynyl)phenyl)amino)- 1-oxopropan-2-yl)-2-butenamide
(12-14) was obtained in the same manner as that of Example 52, (1) to (3).

'H-NMR (CD;0D) &: 8.40 (2H, d, J=5.9Hz), 7.93 (1H, s), 7.69 (1H, s), 7.46 (1H, d,
J=7.9Hz), 7.32-7.25 (3H, m), 7.14 (1H, d, J=7.9Hz), 6.87-6.72 (1H, m), 6.64 (1H, d,
J=15.2Hz), 5.16 (1H, q, J=7.3Hz), 3.81 (2H, t, ]=7.6Hz), 3.63 (2H, t, J=7.3Hz), 3.30 (3H, s),
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3.19-3.15 (5H, m), 2.95 (2H, t, J=6.9Hz), 2.28 (6H, s), 1.79-1.67 (2H, m), 1.47 (3H, d,
J=7.3Hz), 0.91 (3H, t, J=7.6Hz)

[0683]

[Example 53]

(1)

[Formula 283]

9 J/ 9 J/
\TWN\E)L” % HN\ . \'il/\/\n/N\i)L” % HN\
N"al NN
(L4) (12-15) H

To (S,E)-N-(1-((5-(2-chloro-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-
yl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide (L4, 30 mg), 4-
(2-aminoethyl)morpholine (18 pL), tris(dibenzylideneacetone)dipalladium(0) (6.1 mg),
4,5'-bis(diphenylphosphino)-9,9'-dimethylxanthene (7.7 mg) and cesium carbonate (65 mg),
1,4-dioxane (2 mL) was added at room temperature, the reaction vessel was sealed, and
then the mixture was stirred at 150°C for 30 minutes by using a microwave reaction system.
The reaction mixture was cooled to room temperature, then the insoluble matter was
removed by filtration, and the solvent was evaporated under reduced pressure. The
obtained residue was purified by basic silica gel column chromatography (eluent, 95%
ethyl acetate/5% methanol) to obtain oily (S,E)-4-(dimethylamino)-N-methyl-N-(1-((5-(2-
((2-morpholinoethyl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-
oxopropan-2-yl)-2-butenamide (12-15, 2.9 mg).

'H-NMR (CDCl3) &: 7.92 (1H, s), 6.98 (1H, dt, J=15.2, 5.9Hz), 6.43 (2H, d, J=15.2Hz),
6.15 (1H, brs), 5.75 (1H, brs), 5.17 (1H, q, J=7.0Hz), 3.70 (4H, t, J=4.6Hz), 3.47-3.36 (4H,
m), 3.14 (6H, s), 3.00-2.95 (5H, m), 2.73 (2H, t, J=5.9Hz), 2.52-2.43 (8H, m), 1.76-1.60
(4H, m), 1.33 (3H, d, J=7.0Hz), 0.96 (3H, t, J=7.6Hz)

[0684]

2)

In the same manner as that of Example 53, (1), Compounds (12-16) to (12-19)
were obtained.
[0685]
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[Table 180]

Compound

Structure
No.

Physicochemical data

| (0]
12-16 \TV\gNgﬂh‘ S

"H-NMR (CDs0OD) &: 7.71 (1H, s), 6.95
(1H, d, J=15.2Hz), 6.72 (1H, dt,
J=15.0,8.6Hz), 3.92 (2H, d, J=5.9Hz),
3.75-3.37 (10H, m), 3.25-2.93 (10H, m),
2.80 (1H, t, J=7.9Hz), 2.50 (2H, t,
J=6.3Hz), 2.38-2.32 (1H, m), 1.90-1.64
(5H, m), 1.41 (3H, d, J=7.3Hz), 0.96 (3H,
t, J=7.6Hz)

12-17 \NWN%H“/\FN

"H-NMR (CDCl5) 8: 7.91 (1H, s), 6.98
(1H, dt, J=15.2, 5.9Hz), 6.51 (1H, brs),
6.42 (1H, d, J=15.2Hz), 5.74 (1H, brs),
5.18 (1H, q, J=7.3Hz), 3.64 (3H, t,
J=6.6Hz), 3.47-3.35 (6H, m), 3.14 (6H,
s), 3.07-2.92 (5H, m), 2.66 (2H, t,
J=6.6Hz), 2.42 (2H, t, J=6.6Hz), 1.50-
1.26 (12H, m), 0.96 (3H, t, J=7.6Hz)

12-18 SO

"H-NMR (CDCl5) 8: 7.92 (1H, s), 6.99
(1H, dt, J=15.2, 5.9Hz), 6.51-6.41 (2H,
m), 5.75 (1H, brs), 5.18 (2H, q, J=7.3Hz),
3.47-3.36 (6H, m), 3.14 (6H, s), 2.98 (3H,
s), 2.70 (2H, t, J=5.9Hz), 2.43 (2H, t,
J=6.6Hz), 2.36 (2H, t, J=6.9Hz), 2.24
(6H, s), 1.76-1.64 (6H, m), 1.34 (3H, d,
J=7.3Hz), 0.96 (3H, t, J=7.6Hz)

sy~ N HN
12-19 D G- g

"TH-NMR (CDCl5):8.32 (1H, s), 7.99 (1H,
s), 7.89 (1H, s), 7.58 (1H, d, J=8.6Hz),
7.00-6.80 (3H, m), 6.57-6.47 (1H, m),
6.42 (1H, dd, J=15.2, 1.7Hz), 6.28-6.19
(1H, m), 5.17 (1H, q, J=7.3Hz), 4.41 (2H,
q, J=7.3Hz), 3.65-3.55 (2H, m), 3.50-3.40
(2H, m), 3.15-2.95 (5H, m), 2.49-2.41
(2H, m), 2.27 (6H, s), 1.85-1.65 (4H, m),
1.52 (3H, t, J=7.3Hz), 1.36 (3H, d,
J=6.9Hz), 1.02 (3H, t, J=7.3Hz)

[0686]
[Example 54]
(1)
[Formula 284]
(M) (M2)

To a solution of (1R*,3S*)—3—((tert—butoxycarbonyl)amino)cyclohexanecarboxylic
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acid (M1, 3.00 g) as racemate synthesized according to the method described in Chemistry
A European Journal, 2005, 11, pp.6543-6551 in methylene chloride (30 mL),
carbonyldiimidazole (2.60 g) was added under ice cooling, and the mixture was stirred at
the same temperature for 10 minutes. To the reaction mixture, N,N-diisopropylethylamine
(2.72 mL) and methoxyamine hydrochloride (1.56 g) were added under ice cooling, and the
mixture was stirred at room temperature for 1 hour. To the reaction mixture, 1.0 mol/L
aqueous hydrochloric acid and methylene chloride were added. The organic layer was
separated, and the aqueous layer was extracted with methylene chloride. The organic
layer and the extract were combined, washed successively with water, saturated aqueous
sodium hydrogencarbonate and saturated aqueous sodium chloride, and then dried over
anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure to
obtain oily tert-butyl ((1S",3R")-3-(methoxy(methyl)carbamoyl)cyclohexyl)carbamate (M2,
3.60 g).

MS m/z (M+H): 287.0

[0687]

(2)

[Formula 285]

|
BOC\H&N‘OMe —> BOC‘N
H

M2) M3)

To a solution of tert-butyl ((IS*,3R*)—3—
(methoxy(methyl)carbamoyl)cyclohexyl)carbamate (M2, 200 mg) in tetrahydrofuran (2
mL), lithium aluminum hydride (80 mg) was added under ice cooling, and the mixture was
stirred at the same temperature for 40 minutes. To the reaction mixture, saturated aqueous
sodium sulfate was added, the mixture was stirred at room temperature 30 minutes, and
then ethyl acetate was added to the reaction mixture. The organic layer was separated, and
the aqueous layer was extracted with ethyl acetate. The organic layer and the extract were
combined, and dried over anhydrous magnesium sulfate, and the solvent was evaporated
under reduced pressure.

To a solution of the residue obtained above and dimethyl (1-diazo-2-
oxopropyl)phosphonate (126 puL) in methanol (6.5 mL), potassium carbonate (193 mg) was
added under ice cooling, and the mixture was stirred at the same temperature for 35 minutes.
To the reaction mixture, saturated aqueous ammonium chloride and ethyl acetate were
added. The organic layer was separated, and the aqueous layer was extracted with ethyl

acetate. The organic layer and the extract were combined, washed successively with
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saturated aqueous sodium hydrogencarbonate and saturated aqueous sodium chloride, and
then dried over anhydrous magnesium sulfate, and the solvent was evaporated under
reduced pressure. The obtained residue was purified by silica gel column chromatography
(eluent, 96 to 80% hexane in ethyl acetate) to obtain tert-butyl ((1S",3R")-3-
ethynylcyclohexyl)carbamate (M3, 119 mg) as white solid.

MS m/z (M+H): 224.2

[0688]

3)

[Formula 286]

HNJ/ BOC\NQ\ (M3)  BoSy HNJ/
0,0 -
N/)\u F N/)\ F

(¥2)

To a solution of N2—(3—ﬂuorophenyl)—S—i0d0—N4—propylpyrimidine—2,4—diamine (F2,
100 mg), bis(triphenylphosphine)palladium(Il) dichloride (19 mg) and copper(l) iodide (10
mg) in N,N-dimethylformamide (2.7 mL), triethylamine (188 pL) and tert-butyl ((1S",3R")-
3-ethynylcyclohexyl)carbamate (M3, 90 mg) were added at room temperature, and the
mixture was stirred at the same temperature for 1 hour and 45 minutes. To the reaction
mixture, water and ethyl acetate were added. The organic layer was separated, washed
successively with saturated ammonium chloride and saturated aqueous sodium chloride,
and then dried over anhydrous magnesium sulfate, and the solvent was evaporated under
reduced pressure. The obtained residue was purified by silica gel column chromatography
(eluent, 94 to 60% hexane in ethyl acetate) to obtain tert-butyl ((1S",3R")-3-((2-((3-
fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)carbamate (M4,
130 mg) as yellow solid.
MS m/z (M+H): 468.4

[0689]
“4)
[Formula 287]
BOC\H ;-'N\JN/Q\ —— N IHN\JN/
N/)\H F N/)\HO\F
M4) (M5)
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To a solution of tert-butyl ((1S*,3R*)—3—((2—((3—ﬂuorophenyl)amino)—4—
(propylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)carbamate (M4, 130 mg) in 1,4-dioxane
(3 mL), a 4.0 mol/L solution of hydrochloric acid in 1,4-dioxane (3 mL) was added at room
temperature, and the mixture was stirred at the same temperature for 1 hour and 30 minutes.
To the reaction mixture, 1,4-dioxane (2 mL) and a 4.0 mol/L solution of hydrochloric acid
in 1,4-dioxane (2 mL) were added at room temperature, and the mixture was stirred at the
same temperature for 3 hours. The solvent was evaporated under reduced pressure to
obtain 5-(((IR",3S")-3-aminocyclohexyl)ethynyl)-N*-(3-fluorophenyl)-N*-
propylpyrimidine-2,4-diamine (M5) dihydrochloride.

MS m/z (M+H): 368.3

[0690]

&)

[Formula 288]
J o g
HN

NG o, =N o
NN F 2 N F

(M5) (M6)

To a solution of 5—(((1R*,3S*)—3—aminocyclohexyl)ethynyl)—N2—(3—ﬂuorophenyl)—
N4—pr0pylpyrimidine—2,4—diamine (MS5) dihydrochloride obtained above, N-Boc-N-methyl-
L-alanine (114 mg), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (107
mg) and 1-hydroxybenzotriazole monohydrate (76 mg) in N,N-dimethylformamide (3 mL),
N,N-diisopropylethylamine (286 uL) was added at room temperature, and the mixture was
stirred at the same temperature for 40 minutes. To the reaction mixture, saturated aqueous
sodium hydrogencarbonate and ethyl acetate were added. The organic layer was separated,
and the aqueous layer was extracted with ethyl acetate. The organic layer and the extract
were combined, washed successively with water, saturated aqueous sodium
hydrogencarbonate and saturated aqueous sodium chloride, and then dried over anhydrous
magnesium sulfate, and the solvent was evaporated under reduced pressure. The obtained
residue was purified by silica gel column chromatography (eluent, 88 to 20% hexane in
ethyl acetate) to obtain tert-butyl ((S)-1-((1S",3R")-(3-((2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (M6, 113 mg).

MS m/z (M+H): 553.5
[0691]
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(6)
[Formula 289]

0
|9 J/ I J/
HN HN
BOC,N\__)LN HN . \_)LH
= H | \N = | \N
N : “F e F

N
H

(M6) M7)

To a solution of tert-butyl ((S)—1—((1S*,3R*)—(3—((2—((3—ﬂuorophenyl)amino)—4—
(propylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (M6, 113 mg) in 1,4-dioxane (2 mL), a 4.0 mol/L solution of
hydrochloric acid in 1,4-dioxane (2 mL) was added at room temperature, and the mixture
was stirred at the same temperature for 2 hours and 45 minutes. The solvent was
evaporated under reduced pressure, and to the obtained residue, ethyl acetate was added.
The solid matter was taken by filtration, and then ethyl acetate and saturated aqueous
sodium hydrogencarbonate were added. The organic layer was separated, washed
successively with saturated aqueous sodium hydrogencarbonate and saturated aqueous
sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent was
evaporated under reduced pressure to obtain (S)—N—((lS*,3R*)—3—((2—((3—
fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)-2-
(methylamino)propanamide (M7, 27 mg).

MS m/z (M+H): 453.4

[0692]
(7N
[Formula 290]

o

/H\)LN HNJ/
_> =z H N

H S
- Ik NJ\”QF
HN\)LN HN ) (M8)

. H\j\ O HNJ/
(M7) e é HV "’//% .
I Z /@\
NJ\N F
H
(M9)

By using a supercritical fluid chromatography purification apparatus (column,
CHIRALPAKIA), stereoisomers of (S)-N-((1S",3R")-3-((2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)-2-(methylamino)propanamide (M7, 27
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mg) were separated to obtain (S)-N-((1S,3R)-3-((2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)-2-(methylamino)propanamide (M8, 13.2
mg) and (S)-N-((1R,3S)-3-((2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-
ylethynyl)cyclohexyl)-2-(methylamino)propanamide (M9, 11.6 mg).

MS m/z (M+H): 453.4

[0693]
®)
[Formula 291]
/H\)OLN HNJ/ \NW’L\)OLN HNJ/
I 0H I\NC—’I o = H I\N(]
N/)\H F N/)\H F

(M8) (13-1)

In the same manner as that of Example 35, (7), (E)-4-(dimethylamino)-N-((S)-1-
(((1S,3R)-3-((2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-
ylethynyl)cyclohexyl)amino)-1-oxopropan-2-yl)-N-methyl-2-butenamide (13-1) was
obtained from (S)-N-((1S,3R)-3-((2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-
ylethynyl)cyclohexyl)-2-(methylamino)propanamide (MS).

'H-NMR (CDCl3) 8: 7.96 (1H, s), 7.79 (1H, dt, J=11.8, 2.0Hz), 7.20 (1H, dd, J=7.9, 6.6Hz),
7.11-7.03 (2H, m), 6.93 (1H, dt, J=15.2, 5.9Hz), 6.68 (1H, dt, J=8.3, 2.2Hz), 6.42 (1H, d,
J=15.2Hz), 6.28 (1H, d, J=8.6Hz), 5.51-5.43 (1H, m), 5.15 (1H, q, J=7.0Hz), 3.74-3.72 (1H,
m), 3.52-3.44 (3H, m), 3.11 (3H, d, J=5.9Hz), 2.98 (4H, s), 2.68-2.56 (1H, m), 2.35-2.28
(1H, m), 2.28 (6H, s), 2.06-1.96 (1H, m), 1.88-1.78 (1H, m), 1.80-1.61 (2H, m), 1.43-1.20
(2H, m), 1.33 (3H, d, J=7.0Hz), 1.02 (3H, t, J=7.6Hz)

[0694]

)

[Formula 292]

/H\:)OLNva/% HNJ/ . \ng‘imom% HNJ/
:H ~ v O\ | 6 & H ~ Y Q
NN F NN F
(M9) (13-2)

In the same manner as that of Example 35, (7), (E)-4-(dimethylamino)-N-((S)-1-
(((1R,35)-3-((2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-
ylethynyl)cyclohexyl)amino)-1-oxopropan-2-yl)-N-methyl-2-butenamide (13-2) was
obtained from (S)-N-((1R,3S)-3-((2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-
ylethynyl)cyclohexyl)-2-(methylamino)propanamide (M9).
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'H-NMR (CDCl3) &: 7.95 (1H, s), 7.79 (1H, dt, J=11.9, 2.0Hz), 7.27-7.16 (1H, m), 7.20-
7.13 (1H, m), 7.12-7.05 (1H, m), 6.94 (1H, dt, J=15.2, 5.9Hz), 6.68 (1H, dt, J=8.3, 2.2Hz),
6.43 (1H, d, J=15.2Hz), 6.30-6.23 (1H, m), 5.48 (1H, t, J=5.6Hz), 5.17 (1H, q, J=7.0Hz),
3.79-3.69 (1H, m), 3.52-3.43 (2H, m), 3.12 (2H, d, J=5.9Hz), 2.97 (3H, s), 2.67-2.55 (1H,
m), 2.31-2.19 (1H, m), 2.27 (6H, s), 2.06-1.83 (4H, m), 1.76-1.64 (2H, m), 1.43-1.10 (4H,
m), 1.33 (2H, d, J=7.3Hz), 1.02 (3H, t, J=8.0Hz)

[0695]

[Example 55]

(1)

[Formula 293]

o
HN COH ]

S — o—k<|\N N-OMe

A ° A ©

/
(M10) (M11)
To a solution of (1S*,3S*)—3—((tert—butoxycarbonyl)amino)cyclobutanecarboxylic
acid (M10, 500 mg) in methylene chloride (5 mL), carbonyldiimidazole (490 mg), N,N-
diisopropylethylamine (510 pL) and methoxyamine hydrochloride (293 mg) were added
under ice cooling, and the mixture was stirred at room temperature for 1 hour. To the
reaction mixture, 1.0 mol/L aqueous hydrochloric acid and methylene chloride were added.
The organic layer was separated, and the aqueous layer was extracted with methylene
chloride. The organic layer and the extract were combined, washed successively with
water, saturated aqueous sodium hydrogencarbonate and saturated aqueous sodium chloride,
and then dried over anhydrous magnesium sulfate, and the solvent was evaporated under
reduced pressure to obtain tert-butyl ((18*,38*)—3-
(methoxy(methyl)carbamoyl)cyclobutyl)carbamate (M11, 510 mg) as white solid.
MS m/z (M+H): 259.0

[0696]
(2)
[Formula 294]
o
o—?\z : N-Owe o—F(LZ :

A A

(M11) (M12)

To a solution of tert-butyl ((18*,38*)—3—
(methoxy(methyl)carbamoyl)cyclobutyl)carbamate (M11, 510 mg) in tetrahydrofuran (6.5
mL), lithium aluminum hydride (261 mg) was added under ice cooling, and the mixture

was stirred at the same temperature for 25 minutes. To the reaction mixture, saturated
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aqueous sodium sulfate and ethyl acetate were added. The organic layer was separated,
and dried over anhydrous magnesium sulfate, and the solvent was evaporated under
reduced pressure.

To a solution of the residue obtained above and dimethyl (1-diazo-2-
oxopropyl)phosphonate (414 uL) in methanol (20 mL), potassium carbonate (636 mg) was
added under ice cooling, and the mixture was stirred at room temperature for 15 hours. To
the reaction mixture, saturated aqueous ammonium chloride and ethyl acetate were added.
The organic layer was separated, washed successively with saturated aqueous sodium
hydrogencarbonate and saturated aqueous sodium chloride, and then dried over anhydrous
magnesium sulfate, and the solvent was evaporated under reduced pressure. The obtained
residue was purified by silica gel column chromatography (eluent, 94-80% hexane in ethyl
acetate) to obtain tert-butyl ((1S",3S")-3-ethynylcyclobutyl)carbamate (M12, 207 mg) as
white solid.

MS m/z (M+H): 196.1

[0697]
(3)
[Formula 295]
N N
OJ(N'OVOH —_— OJ(”VOVCHO
(M13) (M14)

To a suspension of tert-butyl ((1S,3R)-3-(hydroxymethyl)cyclopentyl)carbamate
(M13, 1.0 g) synthesized according to the method described in Journal of the American
Chemical Society, 2005, 127, pp.8846-8855, 4-methylmorpholine-N-oxide (1.1 g) and
anhydrous sodium sulfate (2.0 g) in methylene chloride (20 mL), tetrapropylammonium
perruthenate (81 mg) was added at room temperature, and the mixture was stirred at the
same temperature for 1 hour. The reaction mixture was purified by silica gel column
chromatography (eluent, ethyl acetate) to obtain oily tert-butyl ((1S,3R)-3-
(formylcyclopentyl)carbamate (M 14, 583 mg).

[0698]
“4)
[Formula 296]
MR MR
OJ(”'O‘CHO — OJ(”'Q‘&
(M14) (M15)

To a solution of tert-butyl ((1S,3R)-3-(formylcyclopentyl)carbamate (M 14, 583
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mg) and dimethyl (1-diazo-2-oxopropyl)phosphonate (608 pL) in methanol (20 mL),
potassium carbonate (746 mg) was added under ice cooling, and the mixture was stirred at
the same temperature for 1 hour and 15 minutes, and then stirred at room temperature for
15 hours. To the reaction mixture, saturated aqueous ammonium chloride and ethyl
acetate were added. The organic layer was separated, and the aqueous layer was extracted
with ethyl acetate. The organic layer and the extract were combined, washed successively
with saturated aqueous sodium hydrogencarbonate and saturated aqueous sodium chloride,
and then dried over anhydrous magnesium sulfate, and the solvent was evaporated under
reduced pressure. The obtained residue was purified by silica gel column chromatography
(eluent, 96 to 80% hexane in ethyl acetate) to obtain tert-butyl ((1S,3R)-3-
ethynylcyclopentyl)carbamate (M15, 465 mg) as white solid.

MS m/z (M+H): 210.1

[0699]

®)

By using tert-butyl ((1S*,3R*)—3—ethynylcyclohexyl)carbamate (M3), tert-butyl
((1S*,3S*)—3—ethynylcyclobutyl)carbamate (M12), tert-butyl ((1S,3R)-3-
ethynylcyclopentyl)carbamate (M15), or tert-butyl ((1S,3R)-3-
ethynylcyclohexyl)carbamate (PO), Intermediates (M16) to (M23) and Intermediates (M50)
to (M59) were obtained in the same manner as that of Example 54, (3),.

[Formula 297]

Boc.
oC NQ\
H

(PO)

[0700]
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[Table 181]

Compound
P Structure Physicochemical data
No.
Boc. HN/r
M16 N N A cN -
N/)\H
Boc. HNJ/
M17 H N -
| P N
Ml 8 Boc\N HNJ/
SN CN -
(LT
H
Boc. HNf
M19 N A -
N/)\H CN
H
Boc” HNJ/
M20 Q MS m/z (M+H): 440.3
N
N/*NQF
H
M21 Boc” HN/(
SN CN -
(LT
H
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[0701]
[Table 182]

Compound ) )
N Structure Physicochemical data
0.
M22 Boc., " -
N . NQF
N H
M23 Boc HN( CN _
sy (O
N H
H
Boc N HN"
M50 N MS m/z (M+H): 412.3
| N
N/)\HQF
H
Boc’N N
M51 A CN MS m/z (M+H): 419.3
| N
N/)\H@/
H
Boc’N N
M52 A @\ MS m/z (M+H): 419.3
N/)\H CN
H
Boc” " N
MS53 Nn o MS m/z (M+H): 442.3
|
N/)\N F
H
H
Boc N HN/l/
M54 Ay Q MS m/z (M+H): 447.3
N/)\H CN
H
Boc’N N
M55 A F MS m/z (M+H): 440.3
| N
NJ\HO
H
Boc™ N
M56 MS m/z (M+H): 412.3
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[0702]
[Table 183]

Conll}):und Structure Physicochemical data
H
Boc’N HNA
MS57 ﬁ\(gN MS m/z (M+H): 445.4
I
N/)\HQCN
Boc’H QO\
M58 ﬁ\?N MS m/z (M+H): 424.4
|
NN
H
H = O
Boc” N HNQN(
M59 . MS m/z (M+H): 425.4
|
H
[0703]
(6)

In the same manner as that of Example 54, (4), Intermediates (M24) to (M31) and

Intermediates (M60) to (M69) were obtained.

[0704]
[Table 184]
Corrli}):und Structure Physicochemical data
M24 HaN HN\ CN -
| N
N/J\HO
HN
HoN
M25 z alNa F i
Nate
H
HN
M26 et oN -
SN
| N/)\N/Q/
H
M27 HoN HIY -
[
N/J\NQ\CN
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[0705]
[Table 185]

Conll}):und Structure Physicochemical data
H,N J/
HN
M28 Sy MS m/z (M+H): 340.2
|
N/)\H F
HoN
HNJ/
M29 I Sy CN -
N/)\N
H
HN
M30 HoN ¥ -
~y O
N H
M31 N HN\N QCN )
\ e
HoN
S HN
M60 Y -
' NJ\HQF
H,N
HN
Mé61 SN CN -
' NJ\H/@
HoN
HN
M62 ¥ -
' NJ\HQCN
H,N
HNT
M63 SN N MS m/z (M+H): 342.1
' N/JLHJ@[F
HoN
HN
Mo64 -
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[0706]
[Table 186]

Conll}a:und Structure Physicochemical data
M65 AO\(k O MS m/z (M+H): 340.3
HNT
M66 SN F MS m/z (M+H): 312.2
( O
M67 Kﬁ J@L MS m/z (M+H): 345.3
HoN
HNQ
M68 - -
N/)\N/
H
= SN
M69 h ”Ng
B _
[0707]
(N

In the same manner as that of Example 54, (5), Intermediates (M32) to (M39) and
Intermediates (M70) to (M79) were obtained.

[0708]
[Table 187]
Conll}:):und Structure Physicochemical data
M32 | B J\ HN -
| /x
M33 J\ HN
) )\
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[0709]
[Table 188]
Conll%):und Structure Physicochemical data
g J
M34 BOC/N\)LN HN _
H SN CN
(LT
H
9 J/
M35 Boc’N\;)LN HN )
" L
N/)\H CN
Boc\,il/'\"/“ J/
HN
M36 © L, MS m/z (M+H): 525.4
|
N/)\” F
BOC\NLH/H /l/
HN
M37 ° L, oN -
(LT
N/)\H
"{\/ICZ HN
M38 Boc~ . -
O~ O,
\ N/)\H
N \/[f HN CN
M39 Boc Yoy o /@/ -
\ N
BOC‘I}IJ\H/H "
(e} .
M70 A~ /©\ MS m/z (M+H): 497.4
N/)\H F
Boc\'il/'\’(“
HN
M71 ° L, on MS m/z (M+H): 504.4
| N/)\N/©/
H
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[0710]
[Table 189]

Conll}a:und Structure Physicochemical data
H
Boc. N
’;‘J\g HN
M72 A~y : MS m/z (M+H): 504.4
N/)\N CN
H
Boc. N
’I‘J\g HN™
M73 A N MS m/z (M+H): 527.4
|
N/)\NQF
H
Boc. N
A S
M74 Sy : MS m/z (M+H): 532.4
N/)\u CN
H
Boc. N
Nl W
M75 A\ F MS m/z (M+H): 525.4
| N/J\H@
H
Boc. N
’?‘J\g HN™
M76 Ay F MS m/z (M+H): 497.4
| NJ\HO
H
Boc. N
Lr e
M77 Sy /©\ MS m/z (M+H): 530.5
N/)\H CN
H O\
Boc. N
P Wl
M78 Ay MS m/z (M+H): 509.5
|
N/)\H/
H = O\
Boc ’]‘J\H/N HN/@N(
M79 ° L, MS m/z (M+H): 510.4
|
[0711]
)]

In the same manner as that of Example 54, (6), Intermediates (M40) to (M47) and

Intermediates (M80) to (M89) were obtained.

[0712]
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[Table 190]
Corrlg)(;)und Structure Physicochemical data
o
Hn A HNf
M40 g N OCN -
|
N/)\”
0
4 3Ol
M41 2 H | SN Z | -
N/)\H N

M42
N
H

(0]
M43 oy A
= (X
N/)\H CN
H
thl/'\,(” HNJ/
M44 ° . MS m/z (M+H): 425.3
|
N/)\N F
H
H
HN/L,(N f
M45 Lo "
S CN -
N/)\H
M46 HN/\)(E HN( i
£ 0N \\N Q\F
NN
HN\/zf HN{ CN
M47 hY < Q/ -
L \
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[0713]
[Table 191]

Compound ) )
N Structure Physicochemical data
0.
H
mll/'\'rN HNT
M80 ° -
=N
| N/*HQF
H
N
M81 H’I‘J\Ior HN
SN CN -
(L T
H
H
H’I‘J\"/N HN™
M82 © N -
| N
N/J\H/©\CN
RS ]
[ HN
MR83 Sy N -
N/)\H F
H
N
ay )
M84 Ny -
I
N/J\H CN
H
N
o
M85 Ay /©/F MS m/z (M+H): 425.4
I N/J\ﬂ
H
N
HTJ\'g HNT
MS86 Ny F MS m/z (M+H): 397.4
(2
H
H
N
Lw s
M87 " /@\ MS m/z (M+H): 430.4
I
N/J\H CN
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[0714]
[Table 192]

Compound
P Structure Physicochemical data
No.
H O
N Wl
M38 ° Ny MS m/z (M+H): 409.4
I
N/)\ﬁ/
H = (0N
H’I\‘J\WN AN N
M389 ° Ly MS m/z (M+H): 410.4
I
[0715]
©)

By using (S)-N-((1S",3R")-3-((2-((4-cyanophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)-2-(methylamino)propanamide (M40),

Intermediates (M48) and (M49) were obtained in the same manner as that of Example 54,

(.
[0716]
[Table 193]
Compound ) )
Structure Physicochemical data
No.
o
HN AL HNJ/
M48 R Sn CN -
(LT
H
o
H’L\)LN"O"’// HNJ/
M49 ER XA N CN -
SNe]
H
[0717]
[Example 56]
In the same manner as that of Example 54, Compounds (13-3) to (13-22) were
obtained.
[0718]

400




[Table 194]

Compound
No.

Structure

Physicochemical data

13-3

"H-NMR (CDCly) &: 7.98 (1H, s), 7.75
(2H, d, J=9.2Hz), 7.57 (2H, d, J=9.2Hz),
7.18-7.12 (1H, m), 6.93 (1H, dt, J=15.2,
5.9Hz), 6.42 (1H, d, J=15.2Hz), 6.31-6.21
(1H, m), 5.55-5.44 (1H, m), 5.16 (1H, q,
J=6.6Hz), 3.83-3.63 (1H, m), 3.53-3.40
(2H, m), 3.10 (2H, d, J=5.9Hz), 2.97 (3H,
s), 2.71-2.52 (1H, m), 2.28 (6H, s), 2.28-
2.19 (1H, m), 2.05-1.80 (3H, m), 1.76-1.62
(2H, m), 1.48-1.11 (4H, m), 1.32 (3H, d,
J=8.9Hz), 1.02 (3H, t, J=6.6Hz)

13-4

"H-NMR (CDCls) &: 7.98 (1H, s), 7.75
(2H, d, J=8.6Hz), 7.57 (2H, d, J=8.6Hz),
7.17 (1H, s), 6.93 (1H, dt, J=15.2, 5.9Hz),
6.42 (1H, d, J=15.2Hz), 6.34-6.25 (1H, m),
5.55-5.45 (1H, m), 5.16 (1H, q, J=7.2Hz),
3.83-3.65 (1H, m), 3.52-3.41 (2H, m), 3.11
(2H, d, J=5.9Hz), 2.98 (3H, s), 2.71-2.54
(1H, m), 2.29 (6H, s), 2.25-2.37 (1H, m),
2.10-1.93 (1H, m), 1.89-1.75 (2H, m),
1.77-1.63 (2H, m), 1.48-1.27 (4H, m), 1.34
(3H, d, J=7.3Hz), 1.02 (3H, t, J=7.0Hz)

13-5

"H-NMR (CDCl) &: 8.37 (1H, s), 8.21-
8.13 (1H, m), 7.95 (1H, s), 7.08-7.03 (1H,
m), 6.98-6.89 (1H, m), 6.88 (1H, dd,
J=8.9,3.6Hz), 6.42 (1H, d, J=15.2Hz), 6.32
(1H, d, J=7.3Hz), 5.46 (1H, t, J=5.6Hz),
5.15 (1H, g, J=7.0Hz), 3.79-3.65 (1H, m),
3.49-3.39 (2H, m), 3.11 (2H, d, J=5.9Hz),
2.98 (3H, s), 2.67-2.55 (1H, m), 2.34-2.25
(1H, m), 2.28 (6H, s), 2.04-1.95 (1H, m),
1.86-1.76 (2H, m), 1.72-1.62 (2H, m),
1.50-1.26 (4H, m), 1.34 (3H, d, J=7.0Hz),
1.00 3H, t, J=7.3Hz)

401




[0719]
[Table 195]

Compound
No.

Structure

Physicochemical data

13-6

9 J/
~ N HN
’T‘W \)Lu on
o) ‘ \J\‘\ /@/
NN
H

"H-NMR (CDCl) é: 7.98 (1H, s), 7.75
(2H, d, J=8.6Hz), 7.57 (2H, d, J=8.6Hz),
6.94 (1H, dt, J=15.2, 5.9Hz), 6.46 (1H, d,
J=15.2Hz), 6.38 (1H, d, J=7.9Hz), 5.54-
5.46 (1H, m), 4.01 (2H, s), 3.81-3.71 (1H,
m), 3.51-3.42 (2H, m), 3.18 (3H, s), 3.10
(3H, d, J=5.9Hz), 2.68-2.58 (1H, m), 2.32-
2.24 (1H, m), 2.26 (6H, s), 2.05-1.81 (3H,
m), 1.75-1.64 (2H, m), 1.47-1.10 (3H, m),
1.01 (3H, t, J=6.6Hz)

13-7

9 J/
\TWN\)L” HN
o = SN
Cr 2
NON CN
H

"H-NMR (CDCly) &: 8.31 (1H, s), 7.97
(1H, s), 7.61-7.54 (1H, m), 7.36 (1H, dd,
J=7.9, 7.9Hz), 7.26-7.22 (1H, m), 7.14-
7.10 (1H, m), 6.93 (1H, dt, J=15.2, 5.9Hz),
6.42 (1H, d, J=15.2Hz), 6.33 (1H, d,
J=7.9Hz), 5.51 (1H, t, J=5.6Hz), 5.15 (1H,
q, J=7.0Hz), 3.79-3.67 (1H, m), 3.52-3.43
(2H, m), 3.11 (2H, d, J=5.9Hz), 2.98 (3H,
s), 2.70-2.55 (1H, m), 2.35-2.28 (1H, m),
2.28 (6H, s), 2.05-1.98 (1H, m), 1.89-1.76
(2H, m), 1.77-1.64 (2H, m), 1.50-1.24 (4H,
m), 1.34 (3H, d, J=7.0Hz), 1.04 (3H, t,
J=7.3Hz)

13-8

"H-NMR (CDCl5) 8: 7.99 (1H, s), 7.84-
7.75 (1H, m), 7.27-7.17 (14, m), 7.11-7.09
(14, m), 7.09-7.06 (1H, m), 6.95 (1H, dt,
J=15.2, 5.9Hz), 6.73-6.64 (1H, m), 6.66-
6.58 (1H, m), 6.43 (1H, d, J=15.2Hz),
5.57-5.46 (1H, m), 5.16 (1H, q, J=7.0Hz),
4.35-4.20 (1H, m), 3.54-3.44 (2H, m), 3.11
(2H, d, J=5.9Hz), 3.01-2.88 (1H, m), 2.98
(3H, s), 2.84-2.70 (2H, m), 2.27 (6H, s),
2.14-1.98 (2H, m), 1.76-1.65 (2H, m), 1.34
(3H, d, J=7.0Hz), 1.02 (3H, t, J=7.3Hz)
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[0720]
[Table 196]

Compound
No.

Structure

Physicochemical data

13-9

| Q H
/N\/\)LN%TN
)

HN

O
NN

H

"H-NMR (CDCl) 5: 8.01 (1H, s), 7.76 (2H,
d, J=8.6Hz), 7.57 (2H, d, J=8.6Hz), 7.26-
7.22 (1H, m), 6.95 (1H, dt, J=15.2, 5.9Hz),
6.67-6.60 (1H, m), 6.43 (1H, d, J=15.2Hz),
5.61-5.51 (1H, m), 5.15 (1H, g, J=7.0Hz),
4.35-4.20 (1H, m), 3.53-3.42 (2H, m), 3.11
(2H, d, J=5.9Hz), 3.01-2.88 (1H, m), 2.98
(3H, s), 2.84-2.70 (2H, m), 2.28 (6H, s),
2.16-2.00 (2H, m), 1.76-1.65 (2H, m), 1.34
(3H, d, J=7.3Hz), 1.02 (3H, t, J=7.6Hz)

13-10

"H-NMR (CDCl5) &: 8.00 (1H, s), 7.81 (1H,
d, J=11.9Hz), 7.26-7.17 (1H, m), 7.12-7.05
(2H, m), 6.91 (1H, dt, J=15.2, 5.9Hz), 6.68
(1H, td, J=8.3, 2.6Hz), 6.62-6.56 (1H, m),
6.40 (1H, d, J=15.2Hz), 5.74-5.65 (1H, m),
5.13 (1H, q, J=7.0Hz), 4.28-4.19 (1H, m),
3.52-3.43 (2H, m), 3.08 (2H, d, J=5.9Hz),
2.97 (3H, s), 2.49-2.38 (1H, m), 2.26 (6H,
s), 2.08-1.94 (2H, m), 1.94-1.50 (4H, m),
1.76-1.64 (2H, m), 1.34 (3H, d, J=7.0Hz),
1.01 (3H, t, J=7.3Hz)

13-11

N\){ HN CN

'H-NMR (CDCl3) &: 8.02 (1H, s), 7.76 (2H,
d, J=8.6Hz), 7.57 (2H, d, J=8.6Hz), 7.22-
7.18 (1H, m), 6.91 (1H, dt, J=15.2, 5.9Hz),
6.65-6.58 (1H, m), 6.41 (1H, d, J=15.2Hz),
5.78-5.73 (1H, m), 5.13 (1H, q, J=7.0Hz),
4.30-4.19 (1H, m), 3.50-3.42 (2H, m), 3.09
(2H, d, J=5.9Hz), 2.98 (3H, s), 2.49-2.39
(1H, m), 2.26 (6H, s), 2.11-1.94 (2H, m),
1.90-1.55 (4H, m), 1.75-1.65 (2H, m), 1.34
(3H, d, J=7.0Hz), 1.01 (3H, t, J=7.6Hz)

13-12

"H-NMR (CDCly) 5: 7.97 (1H, s), 7.76 (2H,
d, J=9.2Hz), 7.57 (2H, d, J=9.2Hz), 7.39-
7.35 (1H, m), 6.93 (1H, dt, J=15.2, 5.9Hz),
6.53-6.47 (1H, m), 6.43 (1H, d, J=15.2Hz),
5.55-5.48 (1H, m), 5.12 (1H, g, J=7.0Hz),
4.41-4.30 (1H, m), 3.51-3.42 (2H, m), 3.15-
3.01 (1H, m), 3.12 (2H, d, J=4.6Hz), 2.98
(3H, s), 2.29 (6H, ), 2.22-1.88 (4H, m),
1.79-1.64 (2H, m), 1.46-1.23 (2H, m), 1.34
(3H, d, J=7.0Hz), 1.02 (3H, t, J=7.6Hz)
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[0721]
[Table 197]

Compound
No.

Structure

Physicochemical data

13-13

-

HN
S
N/)\N F
H

| o H
/NMNJwN
I o

"H-NMR (CDCl5) &: 7.98 (1H, s), 7.84-7.76
(1H, m), 7.25-7.18 (1H, m), 7.15-7.12 (1H,
m), 7.13-7.09 (1H, m), 6.94 (1H, dt, J=15.2,
5.9Hz), 6.72-6.65 (1H, m), 6.68-6.63 (1H,
m), 6.53 (1H, d, J=15.2Hz), 5.56-5.51 (1H,
m), 5.15 (1H, q, J=7.3Hz), 4.32-4.23 (1H,
m), 3.22 (2H, d, J=5.9Hz), 3.11 (3H, d,
J=4.6Hz), 3.00 (3H, s), 2.98-2.90 (1H, m),
2.80-2.73 (2H, m), 2.37 (6H, s), 2.17-2.01
(2H, m), 1.34 (3H, d, J=7.3Hz)

13-14

"H-NMR (CDCl5) &: 8.00 (1H, s), 7.78 (2H,
d, J=9.2Hz), 7.58-7.52 (1H, m), 7.57 (2H, d,
J=9.2Hz), 6.94 (1H, dt, J=15.2, 5.9Hz),
6.76-6.69 (1H, m), 6.48 (1H, d, J=15.2Hz),
5.61-5.55 (1H, m), 5.15 (1H, g, J=7.0Hz),
4.33-4.23 (1H, m), 3.16 (2H, d, J=5.9Hz),
3.10 (3H, d, J=4.3Hz), 2.99 (3H, s), 2.98-
2.88 (1H, m), 2.84-2.66 (2H, m), 2.32 (6H,
s), 2.17-2.05 (2H, m), 1.34 (3H, d, J=7.0Hz)

13-15

"H-NMR (CDCl5) §: 8.34 (1H, s), 8.00 (1H,
s), 7.65-7.59 (1H, m), 7.36 (1H, dd, J=7.0,
7.0Hz), 7.35-7.30 (1H, m), 7.28-7.24 (1H,
m), 6.95 (1H, dt, J=15.2, 5.9Hz), 6.73-6.67
(1H, m), 6.53 (1H, d, J=15.2Hz), 5.61-5.55
(1H, m), 5.15 (1H, q, J=7.3Hz), 4.34-4.23
(14, m), 3.22 (2H, d, J=5.9Hz), 3.11 (3H, d,
J=4.6Hz), 3.00 (3H, s), 2.99-2.89 (1H, m),
2.83-2.71 (2H, m), 2.37 (6H, s), 2.17-2.05
(2H, m), 1.35 (3H, d, J=7.3Hz)

13-16

"H-NMR (CDCls) &: 7.95 (1H, s), 7.79-7.71
(1H, m), 7.12-7.09 (1H, m), 7.09-7.06 (1H,
m), 6.99-6.90 (1H, m), 6.94-6.86 (1H, m),
6.67-6.63 (1H, m), 6.55 (1H, d, J=15.2Hz),
5.54-5.50 (1H, m), 5.15 (1H, q, J=7.3Hz),
4.32-4.23 (1H, m), 3.87 (3H, s), 3.24 (2H,
d, J=5.9Hz), 3.09 (3H, d, J=4.0Hz), 3.00
(3H, s), 2.97-2.87 (1H, m), 2.81-2.73 (2H,
m), 2.39 (6H, s), 2.15-2.05 (2H, m), 1.34
(3H, d, J=7.3Hz)
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[0722]
[Table 198]

Compound
No.

Structure

Physicochemical data

13-17

| o H
/N\/\)LN%(N J/
l9 HN
(2
N/)\N CcN
H

"H-NMR (CDCl5) é: 8.33 (1H, s), 7.99
(1H, s), 7.62-7.55 (1H, m), 7.59-7.53 (1H,
m), 7.36 (1H, dd, J=7.9, 7.9Hz), 7.28-7.23
(1H, m), 6.94 (1H, dt, J=15.2, 5.9Hz),
6.73-6.66 (1H, m), 6.60 (1H, d,
J=15.2Hz), 5.62-5.55 (1H, m), 5.14 (1H, g,
J=7.3Hz), 4.33-4.23 (1H, m), 3.53-3.47
(2H, m), 3.29 (2H, d, J=5.9Hz), 3.01 (3H,
s), 3.00-2.89 (1H, m), 2.83-2.72 (2H, m),
2.43 (6H, s), 2.17-2.05 (2H, m), 1.77-1.68
(2H, m), 1.35 (3H, d, J=7.3Hz), 1.04 (3H,
t, J=7.6Hz)

13-18

"H-NMR (CDCl) &: 7.97 (1H, s), 7.60-
7.52 (2H, m), 7.10-7.07 (1H, m), 7.04-6.96
(2H, m), 6.99-6.89 (1H, m), 6.68-6.62 (1H,
m), 6.43 (1H, d, J=15.2Hz), 5.50-5.44 (1H,
m), 5.16 (1H, q, J=7.3Hz), 4.32-4.23 (1H,
m), 3.48-3.41 (2H, m), 3.12 (2H, d,
J=5.9Hz), 2.98 (3H, s), 2.97-2.88 (1H, m),
2.81-2.71 (2H, m), 2.30 (6H, s), 2.12-2.00
(2H, m), 1.73-1.64 (2H, m), 1.34 (3H, d,
J=7.3Hz), 1.00 (3H, t, J=7.6Hz)

13-19

"H-NMR (CDCl5) 8: 7.97 (1H, s), 7.61-
7.54 (2H, m), 7.18-7.15 (1H, m), 7.05-6.96
(2H, m), 6.99-6.89 (1H, m), 6.72-6.66 (1H,
m), 6.43 (1H, d, J=15.2Hz), 5.48-5.43 (1H,
m), 5.16 (1H, q, J=7.0Hz), 4.32-4.23 (1H,
m), 3.11 (2H, d, J=5.9Hz), 3.07 (3H, d,
J=4.6Hz), 2.98-2.87 (1H, m), 2.98 (3H, s),
2.81-2.71 (2H, m), 2.28 (6H, s), 2.13-1.99
(2H, m), 1.34 (3H, d, J=7.0Hz)

13-20

"H-NMR (CDCly) &: 8.73 (1H, s), 8.01
(1H, s), 7.53-7.48 (1H, m), 7.36-7.31 (1H,
m), 7.36 (1H, dd, J=7.0, 7.0Hz), 7.27-7.23
(1H, m), 6.95 (1H, dt, J=15.2, 5.9Hz),
6.73-6.63 (1H, m), 6.45 (1H, d, J=15.2Hz),
5.68-5.65 (1H, m), 5.15 (1H, q, J=7.3Hz),
4.33-4.23 (1H, m), 3.14 (2H, d, J=5.9Hz),
2.99 (3H, s), 2.96-2.89 (1H, m), 2.92-2.82
(1H, m), 2.84-2.68 (2H, m), 2.30 (6H, s),
2.11-2.02 (2H, m), 1.34 (3H, d, J=7.3Hz),
1.04-0.98 (2H, m), 0.72-0.66 (2H, m)
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[0723]
[Table 199]

Compound

No Structure Physicochemical data

'H-NMR (CDCl;) &: 8.04 (1H, s), 7.54 (2H,
d, J=8.6Hz), 7.08-6.84 (4H, m), 6.65 (1H, d,
! i H RN J=7.3Hz), 6.42 (1H, d, J=15.2Hz), 5.16 (1H
/N\/\)J\ N ’ s M ’ ’

1391 h TJTI T q, J=7.0Hz), 5.09-4.98 (1H, m), 4.37-4.20
N (1H, m), 3.81 (3H, s), 3.10 (2H, d,

N/)\u/ J=4.6Hz), 3.05-2.90 (7H, m), 2.87-2.69

(2H, m), 2.26 (6H, s), 2.21-1.99 (2H, m),
1.33 (3H, d, J=7.0Hz)

"H-NMR (CDCl5) &: 8.42-8.35 (1H, m),
8.06 (1H, s), 7.95-7.82 (1H, m), 7.02-6.88
] _ | @H,m), 6.75 (1H, d, J=9.2Hz), 6.71-6.61
NN ~ (1H, m), 6.42 (1H, d, J=15.2Hz), 5.15 (1H,
q, J=7.0Hz), 5.09-4.97 (1H, m), 4.35-4.21
A (1H, m), 3.94 (3H, s), 3.10 (2H, d,
J=4.6Hz), 3.04-2.87 (7H, m), 2.87-2.69
(2H, m), 2.27 (6H, s), 2.21-2.01 (2H, m),
1.33 (3H, d, J=7.0Hz)

13-22

[0724]
[Example 57]
(1)

[Formula 298]

HNJ/ Boc.. HN
Boc + —» N
‘N | \N H \N
; LA
N

(P0O) (F1) (P1)

By using (1R,3S)-N-Boc-3-aminocyclohexanecarboxylic acid synthesized
according to the method described in Journal of the American Chemical Society, 2003, 125,
pp-2844-2845, tert-butyl ((1S,3R)-3-ethynylcyclohexyl)carbamate (PO) was obtained in the
same manner as that of Example 54, (1) and (2).

To a solution of 2-chloro-5-iodo-N-propylpyrimidin-4-amine (F1, 78 mg),
bis(triphenylphosphine)palladium(Il) dichloride (18 mg) and copper(I) iodide (10 mg) in
N,N-dimethylformamide (2 mL), triethylamine (181 uL) and tert-butyl ((1S,3R)-3-
ethynylcyclohexyl)carbamate (PO, 70 mg) were added at room temperature, and the mixture
was stirred at the same temperature for 8 hours. To the reaction mixture, ethyl acetate and
saturated aqueous ammonium chloride were added. The organic layer was separated,

washed successively with saturated aqueous ammonium chloride, water and saturated
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aqueous sodium chloride, and then dried over anhydrous magnesium sulfate, and the
solvent was evaporated under reduced pressure. The obtained residue was purified by
silica gel column chromatography (eluent, 94 to 60% hexane in ethyl acetate) to obtain tert-

butyl ((1S,3R)-3-((2-chloro-4-(propylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)carbamate

(P1, 83 mg).

MS m/z (M+H): 393.3

[0725]

(2)

[Formula 299]

Boc. HNJ/ Boc. HNJ/

N ,, — A A
l /)\Cl N/J\N N

H

(P1) (P2)

To tert-butyl ((1S,3R)-3-((2-chloro-4-(propylamino)pyrimidin-5-
ylethynyl)cyclohexyl)carbamate (P1, 155 mg), 4-amino-2-fluoropyridine (89 mg),
tris(dibenzylideneacetone)dipalladium(0) (36 mg), 4,5'-bis(diphenylphosphino)-9,9'-
dimethylxanthene (45 mg) and cesium carbonate (381 mg), 1,4-dioxane (5 mL) was added
at room temperature, the reaction vessel was sealed, and then the mixture was stirred at
150°C for 1 hour by using a microwave reaction system. The reaction mixture was cooled
to room temperature, and then the solvent was evaporated under reduced pressure. The
obtained residue was purified by silica gel column chromatography (eluent, 88 to 30%
hexane in ethyl acetate) to obtain tert-butyl ((1S,3R)-3-((2-((2-fluoropyridin-4-yl)amino)-4-
(propylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)carbamate (P2).

MS m/z (M+H): 469.4
[0726]

3)

[Formula 300]
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J J

Boc. HN o HN
TN o — ole
NSNS N/)\N NNE
H H
(P2)
[ Q J/
Boc’N\;)LN HN
— 7 Cr
NOSNT S E

N
(P3) :

To a solution of tert-butyl ((1S,3R)-3-((2-((2-fluoropyridin-4-yl)amino)-4-
(propylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)carbamate (P2) obtained above in 1,4-
dioxane (2 mL), a 4.0 mol/L solution of hydrochloric acid in 1,4-dioxane (4 mL) was added
at room temperature, and the mixture was stirred at the same temperature for 2 hours and 30
minutes. The solvent was evaporated under reduced pressure.

To a solution of the residue obtained above, N-Boc-N-methyl-L-alanine (163 mg),
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (153 mg) and 1-
hydroxybenzotriazole monohydrate (108 mg) in N,N-dimethylformamide (3 mL), N,N-
diisopropylethylamine (408 puL) was added at room temperature, and the mixture was
stirred at the same temperature for 2 hours. To the reaction mixture, ethyl acetate and
saturated aqueous sodium hydrogencarbonate were added. The organic layer was
separated, washed successively with saturated aqueous sodium hydrogencarbonate, water
and saturated aqueous sodium chloride, and then dried over anhydrous magnesium sulfate,
and the solvent was evaporated under reduced pressure. The obtained residue was
purified by silica gel column chromatography (eluent, 70 to 20% hexane in ethyl acetate) to
obtain tert-butyl ((S)-1-(((1S,3R)-3-((2-((2-fluoropyridin-4-yl)amino)-4-
(propylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (P3, 32 mg).

MS m/z (M+H): 554.4
[0727]

“)

[Formula 301]
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I Q J/ 9 J/
Boc’N\._)LN HN HN\:)LN HN
S U <Y s O

N N F
(P3) "
'\)OL J/
~ N HN
S B¢
(14-1) NN

By using tert-butyl ((S)-1-(((1S,3R)-3-((2-((2-fluoropyridin-4-yl)amino)-4-
(propylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (P3), (E)-4-(dimethylamino)-N-((S)-1-(((1S,3R)-3-((2-((2-
fluoropyridin-4-yl)amino)-4-(propylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)amino)-1-
oxopropan-2-yl)-N-methyl-2-butenamido(14-1) was obtained in the same manner as that of
Example 35, (6) and (7).

'H-NMR (CDCl3) &: 8.02-7.97 (2H, m), 7.62 (1H, d, J=2.0Hz), 7.10 (1H, d, J=5.9Hz), 6.93
(1H, dt, J=15.2, 5.9Hz), 6.42 (1H, d, J=15.2Hz), 6.35-6.29 (1H, m), 5.59-5.52 (1H, m), 5.15
(1H, q, J=7.0Hz), 3.81-3.65 (1H, m), 3.52-3.44 (2H, m), 3.11 (2H, d, J=5.9Hz), 2.98 (3H, s),
2.69-2.57 (1H, m), 2.35-2.28 (1H, m), 2.28 (6H, s), 2.05-1.97 (1H, m), 1.88-1.78 (2H, m),
1.80-1.66 (2H, m), 1.40-1.27 (5H, m), 1.34 (3H, d, J=7.3Hz), 1.03 (3H, t, J=6.6Hz)

[0728]

[Example 58]
(D
In the same manner as that of Example 57, (1), Intermediates (P4) to (P6) were
obtained.
[0729]
[Table 200]
Corrlg)(;)und Structure Physicochemical data
Boc. HNA
P4 N ¥ -
I
N/)\CI
)
Boc N
P5 N Ay -
N/)\CI
H
Boc” " HNJ/
P6 L MS m/z (M+H): 365.2
| N
N/)\CI
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[0730]
(2)
In the same manner as that of Example 57, (2), Intermediates (P7) to (P10) and

Intermediates (P15) were obtained.

[0731]
[Table 201]
Conll%):und Structure Physicochemical data
Boc\N HNA
pP7 H (NN )
N¢ku N
(0]
Boc [Nj
N
P8 H I\N /‘P B
N/)\H X F

HN
" (L '
N/)\H A E

P10 N X CN
N ( j/
N¢kN

H f
_N
Boc

HN
P15 AN AN MS m/z M+H): 453.4
\NJ\HQO/

[0732]
(3)
In the same manner as that of Example 57, (3), Intermediates (P11) to (P14) and

Intermediates (P16) were obtained.
[0733]
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[Table 202]

Compound

No Structure Physicochemical data
| [e]
Boc’N\.)LN HNA
P11 Z H NN -
N/)\H x F
o)
L8 .
P12 Boc i H | C _ IN -
N/)\H X
BOC\NL"/H f
P13 o " i
WS
N/)\HQF
o
L3 CJ
P14 Boc™ = H CN -
SN
(T
H
BOC\THH N J/
P16 0 A /@ MS m/z (M+H): 538.5
sy
[0734]
4)
In the same manner as that of Example 57, (4), Compounds (14-2) to (14-6) were
obtained.
[0735]
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[Table 203]

Compound
No.

Structure

Physicochemical data

14-2

| @ AN
\NWN%N \HN
|
N/)\N\F
H

"H-NMR (CDCl) 5: 8.02-7.97 (2H, m), 7.92
(1H, d, J=2.6Hz), 7.41-7.38 (1H, m), 7.12-
7.06 (1H, m), 6.93 (1H, dt, J=15.2, 5.9Hz),
6.42 (1H, d, J=15.2Hz), 6.32 (1H, d,
J=7.9Hz), 5.69-5.63 (1H, m), 5.15 (1H, q,
J=6.8Hz), 3.77-3.68 (1H, m), 3.11 (2H, d,
J=5.0Hz), 2.98 (3H, s), 2.65-2.55 (1H, m),
2.33-2.27 (1H, m), 2.28 (6H, s), 2.05-1.94
(1H, m), 1.87-1.78 (2H, m), 1.39-1.25 (1H,
m), 1.34 (3H, d, J=7.3Hz), 1.25 (3H, t,
J=6.2Hz), 1.15-1.01 (1H, m), 1.00-0.94 (2H,
m), 0.70-0.65 (2H, m)

14-3

"H-NMR (CDCl5) &: 8.13 (1H, s), 8.01 (1H,
d, J=5.9Hz), 7.47 (1H, d, J=2.0Hz), 7.35-
7.30 (1H, m), 7.11 (1H, d, J=5.3Hz), 6.92
(1H, dt, J=15.2, 5.9Hz), 6.42 (1H, d,
J=15.2Hz), 6.32 (1H, d, J=7.9Hz), 5.15 (1H,
q, J=7.0Hz), 4.00-3.93 (4H, m), 3.84-3.78
(4H, m), 3.78-3.66 (1H, m), 3.11 (2H, d,
J=5.9Hz), 2.98 (3H, s), 2.65-2.52 (1H, m),
2.30-2.24 (1H, m), 2.28 (6H, s), 2.01-1.92
(1H, m), 1.87-1.77 (2H, m), 1.40-1.04 (4H,
m), 1.34 (3H, d, J=7.0Hz)

14-4

"H-NMR (CDCl5) &: 8.03 (1H, s), 8.00 (1H,
d, J=5.9Hz), 7.63 (1H, d, J=1.3Hz), 7.49-
7.46 (1H, m), 7.13-7.09 (1H, m), 6.95 (1H,
dt, J=15.2, 5.9Hz), 6.72-6.65 (1H, m), 6.43
(1H, d, J=15.2Hz), 5.67-5.58 (1H, m), 5.15
(1H, g, J=7.0Hz), 4.37-4.20 (1H, m), 3.54-
3.45 (2H, m), 3.11 (2H, d, J=5.9Hz), 3.03-
2.88 (1H, m), 2.98 (3H, s), 2.86-2.71 (2H,
m), 2.28 (6H, s), 2.16-2.01 (2H, m), 1.79-
1.68 (2H, m), 1.34 (3H, d, J=6.6Hz), 1.03
(3H, t, J=7.3Hz)

14-5

"H-NMR (CDCl5) &: 8.11 (1H, s), 7.68 (2H,
d, J=8.6Hz), 7.58 (2H, d, J=8.6Hz), 7.36 (1H,
s), 6.93 (1H, dt, J=15.2, 5.9Hz), 6.41 (1H, d,
J=15.2Hz), 6.34 (1H, d, J=7.9Hz), 5.15 (1H,
q, J=7.0Hz), 4.00-3.88 (4H, m), 3.86-3.64
(5H, m), 3.10 (2H, d, J=5.9Hz), 2.98 (3H, s),
2.66-2.52 (1H, m), 2.32-2.20 (7H, m), 2.02-
1.74 (3H, m), 1.45-0.86 (7H, m)

[0736]
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[Table 204]

Compound
P Structure Physicochemical data
No.
'H-NMR (CDCl5) &: 8.00 (1H, s), 7.98 (1H,
d, J=5.9Hz), 7.29 (1H, d, J=2.0Hz), 7.07
(1H, s), 7.01-6.87 (2H, m), 6.67-6.60 (1H,
‘ A m), 6.43 (1H, d, J=15.2Hz), 5.56 (1H, t,
e /”“VLNJ\O«“‘Q\?T J=6.6Hz), 5.15 (1H, q, J=6.7Hz), 4.36-4.20
jNiN /@O/ (1H, m), 3.93 (3H, s), 3.54-3.44 (2H, m),
H 3.12 (2H, d, J=5.3Hz), 2.98 (3H, s), 2.85-
2.69 (1H, m), 2.28 (6H, s), 2.10 (2H, dt,
J=17.8,9.5Hz), 1.78-1.64 (4H, m), 1.34
(3H, d, J=6.7Hz), 1.03 (3H, t, J=7.3Hz)
[0737]
[Example 59]
(1)
[Formula 302]
cl o~
T O
N/)\CI N/)\CI
Q1)

To a solution of 2,4-dichloro-5-iodopyrimidine (500 mg) in tetrahydrofuran (4

mL) and N,N-dimethylformamide (4 mL), a 5.0 mol/L a solution of sodium methoxide in

methanol (360 uL) was added under ice cooling, and the mixture was stirred at the same

temperature for 1 hour.

To the reaction mixture, water and ethyl acetate were added.

The organic layer was separated, washed successively with water and saturated aqueous

sodium chloride, and then dried over anhydrous magnesium sulfate to obtain 2-chloro-5-

iodo-4-methoxypyrimidine (Q1, 460 mg).
'H-NMR (CDCl3) &: 8.59 (1H, s), 4.08 (3H, s)
[0738]

(2
[Formula 303]
O/ Boc. o~
LT TN
N A
QD (Q2)
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To a solution of 2-chloro-5-iodo-4-methoxypyrimidine (Q1, 101 mg), tert-butyl
((15,3R)-3-ethynylcyclohexyl)carbamate (PO, 100 mg),
bis(triphenylphosphine)palladium(Il) dichloride (26 mg) and copper(I) iodide (14 mg) in
N,N-dimethylformamide (3 mL), triethylamine (258 pL.) was added at room temperature,
and the mixture was stirred at the same temperature for 1 hour. To the reaction mixture,
ethyl acetate and saturated aqueous ammonium chloride were added. The organic layer
was separated, washed successively with water and saturated aqueous sodium chloride, and
then dried over anhydrous magnesium sulfate, and the solvent was evaporated under
reduced pressure. The obtained residue was purified by silica gel column chromatography
(eluent, 88 to 50% hexane in ethyl acetate) to obtain tert-butyl ((1S,3R)-3-((2-chloro-4-
methoxypyrimidin-5-yl)ethynyl)cyclohexyl)carbamate (Q2, 118 mg).

MS m/z (M+H): 366.2

[0739]
€))
[Formula 304]
Boc N O/ HoN O/
" () ()
N/)\CI N/)\CI
(Q2) (Q3)

To a solution of tert-butyl ((1S,3R)-3-((2-chloro-4-methoxypyrimidin-5-
ylethynyl)cyclohexyl)carbamate (Q2, 118 mg) in 1,4-dioxane (3 mL), a 4.0 mol/L solution
of hydrochloric acid in 1,4-dioxane (3 mL) was added at room temperature, and the mixture
was stirred at the same temperature for 1 hour. To the reaction mixture, a 4.0 mol/L
solution of hydrochloric acid in 1,4-dioxane (3 mL) was added at room temperature, and
the mixture was stirred at the same temperature for 50 minutes. The solvent was
evaporated under reduced pressure to obtain (1S,3R)-3-((2-chloro-4-methoxypyrimidin-5-
ylethynyl)cyclohexaneamine (Q3) hydrochloride.

MS m/z (M+H): 266.2

[0740]
4)
[Formula 305]
. I § .
HoN Q Boc’N\i)J\N Q
LA R
Q3) N Qd) N" >l
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To a solution of N-Boc-N-methyl-L-alanine (195 mg) in N,N-dimethylformamide
(2.5 mL), N-methylmorpholine (246 uL.) and isobutyl chloroformate (105 uL) were added
under ice cooling, and the mixture was stirred at the same temperature for 2 minutes. To
the reaction mixture, a solution of (1S,3R)-3-((2-chloro-4-methoxypyrimidin-5-
yl)ethynyl)cyclohexaneamine (Q3) hydrochloride in N,N-dimethylformamide (2 mL) was
added under ice cooling, and the mixture was stirred at the same temperature for 1 hour and
30 minutes. To the reaction mixture, saturated aqueous sodium hydrogencarbonate and
ethyl acetate were added. The organic layer was separated, washed successively with
water, saturated aqueous sodium hydrogencarbonate and saturated aqueous sodium chloride,
and then dried over anhydrous magnesium sulfate, and the solvent was evaporated under
reduced pressure. The obtained residue was purified by silica gel column chromatography
(eluent, 88 to 40% hexane in ethyl acetate) to obtain tert-butyl ((S)-1-(((1S,3R)-3-((2-
chloro-4-methoxypyrimidin-5-yl)ethynyl)cyclohexyl)amino)- 1 -oxopropan-2-
yl)(methyl)carbamate (Q4, 120 mg).
MS m/z (M+H): 451.3

[0741]
5
[Formula 306]
| 0 9 -
’N\)L o~ Boc’N\.)LN Q
Boc H H Ly > Z H |\N CN
L L A 1]
(Q4) N @) " H

To a solution of tert-butyl ((S)-1-(((1S,3R)-3-((2-chloro-4-methoxypyrimidin-5-
yl)ethynyl)cyclohexyl)amino)-1-oxopropan-2-yl)(methyl)carbamate (Q4, 32 mg) in N-
methylpyrrolidone (0.5 mL), 4-aminobenzonitrile (42 mg) and (1S)-(+)-10-
camphorsulfonic acid (81 mg) were added at room temperature, and the mixture was stirred
at 60°C for 7 hours and 30 minutes. The reaction mixture was cooled to room temperature,
and then saturated aqueous sodium hydrogencarbonate and ethyl acetate were added to the
reaction mixture. The organic layer was separated, washed successively with saturated
aqueous sodium hydrogencarbonate, water and saturated aqueous sodium chloride, and then
dried over anhydrous magnesium sulfate, and the solvent was evaporated under reduced
pressure. The obtained residue was purified by silica gel column chromatography (eluent,
88 to 25% hexane in ethyl acetate) to obtain tert-butyl ((S)-1-(((1S,3R)-3-((2-((4-
cyanophenyl)amino)-4-methoxypyrimidin-5-yl)ethynyl)cyclohexyl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (QS5, 11 mg).
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MS m/z (M+H): 533.4

[0742]
(6)
[Formula 307]
| © P | 9 _
Boc™ X" N ciN CN HN\g)Lﬁ ciN CN
oL — (LT
(Q35) H H
'jL _
. \'il/\/\[(])/N_ H O\N N
'NJ\NO
H
(15-1)

In the same manner as that of Example 35, (6) and (7), (E)-N-((S)-1-(((1S,3R)-3-
((2-((4-cyanophenyl)amino)-4-methoxypyrimidin-5-yl)ethynyl)cyclohexyl)amino)-1-
oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide (15-1) was obtained from tert-
butyl ((S)-1-(((1S,3R)-3-((2-((4-cyanophenyl)amino)-4-methoxypyrimidin-5-
ylethynyl)cyclohexyl)amino)-1-oxopropan-2-yl)(methyl)carbamate (Q5).

'H-NMR (CDCl3) 8: 8.22 (1H, s), 7.76 (2H, d, J=9.2Hz), 7.61 (2H, d, J=9.2Hz), 6.92 (1H,
dt, J=15.2, 5.9Hz), 6.42 (1H, d, J=15.2Hz), 6.30-6.24 (1H, m), 5.15 (1H, q, J=6.6Hz), 4.05
(3H, s), 3.82-3.65 (1H, m), 3.13 (2H, d, J=5.9Hz), 2.97 (3H, s), 2.67-2.58 (1H, m), 2.34-
2.28 (1H, m), 2.29 (6H, s), 2.02-1.75 (4H, m), 1.42-1.31 (2H, m), 1.33 (3H, d, J=6.6Hz),
1.21-1.01 (1H, m)

[0743]
[Example 60]
(1)
[Formula 308]
'Ii” lIﬂ/N
| N/)\CI T | N/)\CI

(Q6)
2-Chloro-5-iodo-N-methylpyrimidin-4-amine (Q6) was obtained in the same
manner as that of Example 35, (1).
MS m/z (M+H): 270.0
[0744]
(2)
In the same manner as that of Example 59, (2), Intermediates (Q7), (Q8), (Q25)
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and (Q26) were obtained.

[0745]
[Table 205]
Conll%):und Structure Physicochemical data
Boc. HN”
Q7 H 8 -
N/)\CI
H
Boc’N N /A
Q8 § MS m/z (M+H): 363.2
[N
N/)\CI
H
N
Boc NN
Q25 L MS m/z (M+H): 383.2
| N
NJ\CI
Boc’H
HN N7 .
Q26 L MS m/z (M+H): 395.3
| N
N/)\CI
[0746]
3)

In the same manner as that of Example 59, (3), Intermediates (Q9), (Q10), (Q27)

and (Q28) were obtained.

[0747]
[Table 206]
Conll%):und Structure Physicochemical data
HN
HoN
Qo 2 A, ]
N/)\CI
H,N A
HN
Q10 N MS m/z (M+H): 263.1
L
NJ\CI
HoN
HNT"F
Q27 NN MS m/z (M+H): 283.2
|
N/)\CI
HoN
Q28 Y MS m/z (M+H): 295.2
I
N/)\CI

417




[0748]
“)
In the same manner as that of Example 59, (4), Intermediates (Q11) to (Q13),
(Q29) and (Q30) were obtained.
[0749]
[Table 207]
Compound _ _
N Structure Physicochemical data
0.
|\i P
N HN
Qi | YN L :
|
N/)\CI
Boc. /L'(H
i e
Q12 o § MS m/z (M+H): 448.3
N
N/)\CI
NN
Q13 Boc o > ]
(X
N Cl
BOC\NJ\(H
[ HN"F .
Q29 L MS m/z (M+H): 468.3
| N
N/)\CI
H
Boc NJ\H/N
I 5 HN 07 )
Q30 § MS m/z (M+H): 480.3
| N
N/J\CI

®)

[0750]
In the same manner as that of Example 59, (5), Intermediates (Q14) to (Q24) and
Intermediates (Q31) to (Q34) were obtained.

[0751]
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[Table 208]
Structure

Physicochemical data

Compound

No.

N\/U\
Ql4

Ql15

Q16

Q17

QI8

Q19

Q20

MS m/z (M+H): 523.4

Q21

Q22

[0752]
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[Table 209]

Compound

N Structure Physicochemical data
0.
N
N2
Q3 | o > i
(AL L
NJ\H F
S
N2
B¢ H o HNA
Q24 L, on .
(LY
Ngi\”

H
Boc. N
Q31 TJ\‘E U\ETMF MS m/z (M+H): 543 4
L m/z (M+H): 543.
| N
2 QA

Q32 L, OCN MS m/z (M+H): 550.4

Q33 ° ‘el MS m/z (M+H): 555.4
N F

Q34 © (, oN MS m/z (M+H): 562.4
LT
[0753]
(6)
In the same manner as that of Example 59, (6), Compounds (15-2) to (15-16) were
obtained.
[0754]
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[Table 210]

Compound
No.

Structure

Physicochemical data

15-2

|9 P
\NWN\AN o
[ o = H ‘\N /@ﬁ
N/)\N N
H

"H-NMR (CDClL) &: 8.38 (1H, s), 8.21-8.13
(1H, m), 8.20 (1H, s), 7.12-7.03 (1H, m),
6.98-6.86 (2H, m), 6.42 (1H, d, J=15.2Hz),
6.30-6.23 (1H, m), 5.15 (1H, q, J=7.3Hz),
4.00 (3H, s), 3.80-3.66 (1H, m), 3.11 (2H, d,
J=5.9Hz), 2.97 (3H, s), 2.69-2.55 (1H, m),
2.33-2.26 (1H, m), 2.28 (6H, s), 2.05-1.95
(1H, m), 1.88-1.75 (2H, m), 1.63-1.30 (3H,
m), 1.33 (3H, d, J=7.3Hz), 1.14-1.02 (1H, m)

15-3

| (0]
~ N A HNT
N <N
N/)\H ~N

"TH-NMR (CDCl5) &: 8.40 (1H, s), 8.23-8.15
(1H, m), 7.95 (1H, s), 7.08-7.00 (1H, m),
6.98-6.89 (1H, m), 6.89 (1H, dd,
J=8.9,3.6Hz), 6.42 (1H, d, J=15.2Hz), 6.35-
6.29 (1H, m), 5.47-5.39 (14, m), 5.15 (1H,
q, J=7.3Hz), 3.80-3.65 (1H, m), 3.11 (2H, d,
J=5.9Hz), 3.05 (3H, d, J=4.6Hz), 2.98 (3H,
s), 2.66-2.55 (1H, m), 2.35-2.31 (1H, m),
2.28 (6H, s), 2.08-1.95 (1H, m), 1.90-1.60
(2H, m), 1.40-1.34 (3H, m), 1.34 (3H, d,
J=7.3Hz), 1.16-1.04 (1H, m)

15-4

"H-NMR (CDCl3) 5: 8.21 (1H, s), 7.70 (1H,
d, J=11.2Hz), 7.28-7.21 (1H, m), 7.16-7.10
(2H, m), 6.92 (1H, dt, J=15.2, 5.9Hz), 6.77-
6.69 (1H, m), 6.42 (1H, d, J=15.2Hz), 6.29-
6.22 (1H, m), 5.15 (1H, q, J=7.3Hz), 4.04
(3H, s), 3.82-3.65 (1H, m), 3.11 (2H, d,
J=5.9Hz), 2.97 (3H, s), 2.66-2.58 (1H, m),
2.33-2.27 (1H, m), 2.28 (6H, s), 2.06-1.95
(1H, m), 1.90-1.75 (2H, m), 1.39-1.30 (3H,
m), 1.33 (3H, d, J=7.3Hz), 1.14-1.02 (1H, m)

15-5

"H-NMR (CDCl) &: 7.98 (1H, s), 7.77 (2H,
d, J=8.6Hz), 7.57 (2H, d, J=8.6Hz), 7.28-
7.21 (1H, m), 6.93 (1H, dt, J=15.2, 5.9Hz),
6.42 (1H, d, J=15.2Hz), 6.32 (1H, d,
J=7.9Hz), 5.52-5.42 (1H, m), 5.15 (1H, q,
J=7.3Hz), 3.79-3.67 (1H, m), 3.12 (3H, s),
3.09 (2H, d, J=5.9Hz), 2.98 (3H, s), 2.66-
2.58 (1H, m), 2.37-2.25 (1H, m), 2.28 (6H,
s), 2.08-1.96 (1H, m), 1.88-1.77 (2H, m),
1.50-1.25 (3H, m), 1.34 (3H, d, J=8.3Hz),
1.16-1.04 (1H, m)

[0755]
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[Table 211]

Compound
No.

Structure

Physicochemical data

15-6

"H-NMR (CDCl5) &: 7.97 (1H, s), 7.79 (1H,
dt, J=12.6, 2.0Hz), 7.26-7.18 (1H, m), 7.14-
7.09 (1H, m), 7.09-7.03 (1H, m), 6.93 (1H,
dt, J=15.2, 5.9Hz), 6.68 (1H, td, J=8.1,
2.2Hz), 6.42 (1H, d, J=15.2Hz), 6.30 (1H, d,
J=7.9Hz), 5.45-5.37 (1H, m), 5.15 (1H, q,
J=7.0Hz), 3.78-3.68 (1H, m), 3.12 (3H, s),
3.10 (2H, d, J=5.9Hz), 2.98 (3H, s), 2.66-
2.55 (1H, m), 2.34-2.27 (1H, m), 2.28 (6H,
s), 2.05-1.97 (1H, m), 1.92-1.57 (3H, m),
1.50-1.20 (2H, m), 1.34 (3H, d, J=7.3Hz),
1.19-1.01 (1H, m)

15-7

'H-NMR (CDCl,) &: 8.11 (1H, d, J=9.9Hz),
8.01 (1H, s), 7.26-7.16 (1H, m), 7.16-7.12
(1H, m), 7.10-7.04 (1H, m), 6.96 (1H, dt,
J=15.2, 5.9Hz), 6.68 (1H, td, J=7.9, 2.0Hz),
6.64-6.58 (1H, m), 6.43 (1H, d, J=15.2Hz),
5.62-5.58 (1H, m), 5.15 (1H, q, J=7.0Hz),
4.35-4.20 (1H, m), 3.11 (2H, d, J=5.9Hz),
2.98-2.88 (1H, m), 2.98 (3H, s), 2.90-2.80
(1H, m), 2.81-2.70 (2H, m), 2.28 (6H, s),
2.13-1.97 (2H, m), 1.34 (3H, d, J=7.0Hz),
0.98-0.92 (2H, m), 0.70-0.64 (2H, m)

15-8

"H-NMR (CDCl5) &: 8.03 (1H, s), 7.87 (2H,
d, J=9.2Hz), 7.57 (2H, d, J=9.2Hz), 7.32-
7.29 (1H, m), 6.95 (1H, dt, J=15.2, 5.9Hz),
6.67-6.61 (1H, m), 6.43 (1H, d, J=15.2Hz),
5.66-5.61 (1H, m), 5.15 (1H, g, J=7.0Hz),
4.35-4.20 (1H, m), 3.11 (2H, d, J=5.9Hz),
2.98-2.88 (1H, m), 2.98 (3H, s), 2.87-2.79
(1H, m), 2.82-2.70 (2H, m), 2.28 (6H, s),
2.13-1.99 (2H, m), 1.34 (3H, d, J=7.0Hz),
0.95-0.89 (2H, m), 0.71-0.64 (2H, m)

15-9

"H-NMR (CDCl5) : 7.99 (1H, s), 7.70-7.63
(2H, m), 7.03-6.95 (2H, m), 6.99-6.94 (1H,
m), 6.98-6.89 (1H, m), 6.63-6.58 (1H, m),
6.43 (1H, d, J=15.2Hz), 5.57-5.51 (1H, m),
5.15 (1H, q, J=7.0Hz), 4.35-4.20 (1H, m),
3.11 (2H, d, J=5.9Hz), 3.01-2.85 (1H, m),
2.97 (3H, s), 2.86-2.78 (1H, m), 2.82-2.70
(2H, m), 2.28 (6H, s), 2.14-1.95 (2H, m),
1.33 3H, d, J=7.3Hz), 0.91-0.84 (2H, m),
0.67-0.62 (2H, m)

[0756]
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[Table 212]

Compound
No.

Structure

Physicochemical data

15-10

\ Q H
/NNL’VJE(N AN

"H-NMR (CDCl5) &: 8.05 (1H, d, J=14.2Hz),
7.98 (1H, ), 7.07-7.01 (1H, m), 7.00-6.97
(1H, m), 7.00-6.91 (1H, m), 6.93-6.85 (1H,
m), 6.64-6.57 (1H, m), 6.43 (1H, d,
J=15.2Hz), 5.58-5.55 (1H, m), 5.15 (1H, q,
J=6.8Hz), 4.35-4.20 (1H, m), 3.87 3H, s),
3.11 (2H, d, J=5.9Hz), 2.99-2.88 (1H, m),
2.98 (3H, s), 2.87-2.77 (1H, m), 2.84-2.69
(2H, m), 2.28 (6H, s), 2.13-1.97 (2H, m),
1.33 (3H, d, J=7.3Hz), 0.96-0.90 (2H, m),
0.68-0.63 (2H, m)

15-11

'H-NMR (CDCl,) é: 8.11 (1H, d, J=12.6Hz),
8.01 (1H, s), 7.68-7.60 (1H, m), 7.25-7.16
(1H, m), 7.17-7.13 (1H, m), 7.10-7.05 (1H,
m), 6.98 (1H, dt, J=15.2, 5.9Hz), 6.71-6.64
(1H, m), 6.33 (1H, d, J=15.2Hz), 5.63-5.59
(1H, m), 4.64 (1H, d, J=5.9Hz), 4.34-4.20
(1H, m), 3.72-3.63 (1H, m), 3.57-3.47 (1H,
m), 3.11 (2H, d, J=5.9Hz), 2.97-2.85 (1H,
m), 2.88-2.80 (1H, m), 2.80-2.68 (2H, m),
2.53-2.45 (1H, m), 2.27 (6H, s), 2.17-2.02
(2H, m), 2.10-1.96 (2H, m), 1.84-1.72 (1H,
m), 0.96-0.93 (2H, m), 0.70-0.65 (2H, m)

15-12

"H-NMR (CDCls) &: 8.03 (1H, s), 7.88 (2H,
d, J=8.6Hz), 7.70-7.65 (1H, m), 7.57 (2H, d,
J=8.6Hz), 7.38-7.35 (1H, m), 6.97 (1H, dt,
J=15.2, 5.9Hz), 6.33 (1H, d, J=15.2Hz),
5.67-5.64 (1H, m), 4.64 (1H, d, J=6.6Hz),
4.33-4.21 (1H, m), 3.72-3.62 (1H, m), 3.56-
3.48 (1H, m), 3.11 (2H, d, J=5.9Hz), 2.97-
2.86 (1H, m), 2.87-2.79 (1H, m), 2.83-2.69
(2H, m), 2.53-2.45 (1H, m), 2.27 (6H, s),
2.17-2.04 (2H, m), 2.07-1.95 (2H, m), 1.86-
1.71 (1H, m), 0.95-0.88 (2H, m), 0.70-0.66
(2H, m)

[0757]
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[Table 213]

Compound
No.

Structure

Physicochemical data

15-13

| Q H
/N\/\)LNHN
|
(e]

"H-NMR (CDCl5) &: 8.00 (1H, s), 7.79-7.71
(1H, m), 7.26-7.18 (1H, m), 7.12-7.07 (1H,
m), 7.05-7.02 (1H, m), 6.95 (1H, dt, J=15.2,
5.9Hz), 6.69 (1H, td, J=8.3, 2.0Hz), 6.64-
6.57 (1H, m), 6.43 (1H, d, J=15.2Hz), 5.79-
5.71 (1H, m), 5.16 (1H, q, J=7.3Hz), 4.64
(2H, dt, J=46.9, 5.2Hz), 4.33-4.23 (1H, m),
3.75-3.66 (2H, m), 3.11 (2H, d, J=5.9Hz),
2.98 (3H, s), 2.97-2.88 (1H, m), 2.82-2.72
(2H, m), 2.28 (6H, s), 2.19-2.10 (2H, m),
2.10-2.02 (2H, m), 1.33 (3H, d, J=7.3Hz)

15-14

"H-NMR (CDCl) 5: 8.02 (1H, s), 7.75 (2H,
d, J=9.0Hz), 7.58 (2H, d, J=9.0Hz), 7.24-
7.21 (1H, m), 6.94 (1H, dt, J=15.2, 5.9Hz),
6.65-6.61 (1H, m), 6.43 (1H, d, J=15.2Hz),
5.83-5.77 (1H, m), 5.15 (1H, g, J=7.3Hz),
4.64 (2H, dt, J=47.6, 5.3Hz), 4.34-4.22 (1H,
m), 3.74-3.68 (2H, m), 3.11 (2H, d,
J=5.9Hz), 2.98 (3H, s), 2.97-2.89 (1H, m),
2.82-2.73 (2H, m), 2.28 (6H, s), 2.17-2.10
(2H, m), 2.10-2.01 (2H, m), 1.34 (3H, d,
J=7.3Hz)

15-15

"H-NMR (CDCl) 8: 7.99 (1H, s), 7.81-7.74
(1H, m), 7.25-7.17 (1H, m), 7.11-7.07 (1H,
m), 7.06-7.03 (1H, m), 6.95 (1H, dt, J=15.2,
5.9Hz), 6.68 (1H, td, J=8.4, 2.2Hz), 6.67-
6.60 (1H, m), 6.43 (1H, d, J=15.2Hz), 6.01-
5.95 (1H, m), 5.16 (1H, q, J=6.9Hz), 4.32-
4.23 (1H, m), 3.67-3.59 (2H, m), 3.55 (2H, t,
J=5.6Hz), 3.36 (3H, s), 3.11 (2H, d,
J=5.9Hz), 2.98-2.89 (1H, m), 2.98 (3H, s),
2.81-2.73 (2H, m), 2.28 (6H, s), 2.15-2.02
(2H, m), 1.99-1.91 (2H, m), 1.33 (3H, d,
J=6.9Hz)

15-16

"H-NMR (CDCly) 5: 8.01 (1H, s), 7.75 (2H,
d, J=8.6Hz), 7.57 (2H, d, J=8.6Hz), 7.25-
7.21 (1H, m), 6.95 (1H, dt, J=15.2, 5.9Hz),
6.67-6.62 (1H, m), 6.43 (1H, d, J=15.2Hz),
6.09-6.04 (1H, m), 5.15 (1H, g, J=6.8Hz),
4.32-4.24 (1H, m), 3.67-3.58 (2H, m), 3.55
(2H, t, J=5.6Hz), 3.37 (3H, s), 3.11 (2H, d,
J=5.9Hz), 2.98 (3H, s), 2.98-2.89 (1H, m),
2.81-2.73 (2H, m), 2.28 (6H, s), 2.16-2.04
(2H, m), 1.98-1.90 (2H, m), 1.33 (3H, d,
J=6.8Hz)
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[0758]
[Example 61]
(1)

[Formula 309]

(0]
H
O, — 2L
HoN Br Boc” \)LH Br

(R1)

To a solution of N-Boc-glycine (175 mg) in tetrahydrofuran (1 mL), N-
methylmorpholine (165 pL) and isobutyl chloroformate (131 uL) were added under ice
cooling, and the mixture was stirred at the same temperature for 40 minutes. To the
reaction mixture, 3-bromophenethylamine (100 pL) was added under ice cooling, and the
mixture was stirred at room temperature for 5 hours. To the reaction mixture, saturated
aqueous sodium hydrogencarbonate and ethyl acetate were added. The organic layer was
separated, and dried over anhydrous sodium sulfate, and the solvent was evaporated under
reduced pressure to obtain tert-butyl (2-((3-bromophenethyl)amino)-2-oxoethyl)carbamate
(R1, 290 mg).

MS m/z (M+H): 357.1
[0759]

(2)

[Formula 310]

H H
BN~y Br —— XO\H/N\)LN 5-©
H 0 H b\(

To a solution of tert-butyl (2-((3-bromophenethyl)amino)-2-oxoethyl)carbamate
(R1, 290 mg) in dimethyl sulfoxide (40 mL), bis(pinacolato)diboron (618 mg), 1,1'-
bis(diphenylphosphino)ferrocene-palladium(II) dichloride-dichloromethane complex (99

mg) and potassium acetate (478 mg) were added at room temperature, and the mixture was
stirred at 80°C for 14 hours. The reaction mixture was cooled to room temperature, and
then saturated aqueous sodium hydrogencarbonate and ethyl acetate were added to the
reaction mixture. The organic layer was separated, and dried over anhydrous sodium
sulfate, and the solvent was evaporated under reduced pressure to obtain tert-butyl (2-oxo-
2-((3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenethyl)amino)ethyl)carbamate (R2).
[0760]

3)

[Formula 311]
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XOTHjHﬂg’O . Boc’H\)OLH N /@J\NHZ
o} o} Py
(R2) (R3) :

To a solution of 4-((5-iodo-4-(propylamino)pyrimidin-2-yl)amino)benzamide (F23,
55 mg) and tert-butyl (2-oxo-2-((3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenethyl)amino)ethyl)carbamate (R2) obtained above in dimethoxyethane and water
(5/1, 1 mL), bis(di-tert-butyl(4-dimethylaminophenyl)phosphine)dichloropalladium(II) (10
mg) and sodium carbonate (44 mg) were added at room temperature, and the mixture was
stirred at 80°C for 4 hours and 40 minutes. The reaction mixture was cooled to room
temperature, and then saturated aqueous sodium hydrogencarbonate and ethyl acetate were
added to the reaction mixture. The organic layer was separated, and dried over anhydrous
sodium sulfate, and the solvent was evaporated under reduced pressure. The obtained
residue was purified by basic silica gel column chromatography (eluent, 91%
chloroform/9% methanol) to obtain tert-butyl (2-((3-(2-((4-carbamoylphenyl)amino)-4-
(propylamino)pyrimidin-5-yl)phenethyl)amino)-2-oxoethyl)carbamate (R3, 123 mg).
[0761]
“)
[Formula 312]

y 0 HNJ/ o] 0 HN 0
Boc’N\)LN SN NH HzN\)I\N SN NH
H | 2 H | 2
N/)\N /)\
H

(R3)

H\j’\ HN/r o}
N

— O\NF N SN NH
|/\/\IC])/ H |¢I\/©)L ’

(16-1)

In the same manner as that of Example 35, (6) and (7), (E)-4-((5-(3-(2-(2-(4-
(dimethylamino)-2-butenamido)actamido)ethyl)phenyl)-4-(propylamino)pyrimidin-2-
yl)amino)benzamide (16-1) was obtained from tert-butyl (2-((3-(2-((4-
carbamoylphenyl)amino)-4-(propylamino)pyrimidin-5-yl)phenethyl)amino)-2-
oxoethyl)carbamate (R3).

'H-NMR (CD;0D) &: 7.86-7.82 (4H, m), 7.71 (1H, s), 7.39 (1H, t, J=7.6Hz), 7.27-7.20 (3H,
m), 6.75-6.68 (1H, m), 6.11 (1H, d, J=15.2Hz), 3.83 (2H, s), 3.59-3.37 (4H, m), 3.13 (2H, t,
J=6.6Hz), 2.85 (2H, t, J=6.9Hz), 2.26 (6H, s), 1.69-1.65 (2H, m), 0.98 (3H, t, J=7.3Hz)
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[0762]

%)
[Formula 313]

HZN\/ICJ)\ o H\)CJ)\
YO, —— TV
(R4)

To a solution of N-Boc-glycine (325 mg) in tetrahydrofuran (3 mL), N-
methylmorpholine (1.0 mL) and isobutyl chloroformate (244 uL) were added under ice
cooling, and the mixture was stirred at the same temperature for 30 minutes. To the
reaction mixture, 4-iodobenzylamine hydrochloride (250 mg) was added under ice cooling,
and the mixture was stirred at the same temperature for 1 hour and 30 minutes. To the
reaction mixture, saturated aqueous sodium hydrogencarbonate and ethyl acetate were
added. The organic layer was separated, and dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure to obtain tert-butyl (2-((4-
iodobenzyl)amino)-2-oxoethyl)carbamate (R4, 430 mg).

MS m/z (M+H): 391.1
[0763]

(6)

[Formula 314]

e
H-N

2

Br
XOIH\)OLN/\/@
(R5)

To a solution of N-Boc-glycine (175 mg) in tetrahydrofuran (2 mL), N-
methylmorpholine (165 pL) and isobutyl chloroformate (131 uL) were added under ice
cooling, and the mixture was stirred at the same temperature for 40 minutes. To the
reaction mixture, 2-(4-bromophenyl)ethylamine (100 pL) was added under ice cooling, and
the mixture was stirred at room temperature for 5 hours. To the reaction mixture,
saturated aqueous sodium hydrogencarbonate and ethyl acetate were added. The organic
layer was separated, and dried over anhydrous sodium sulfate, and the solvent was
evaporated under reduced pressure to obtain tert-butyl (2-((4-bromophenethyl)amino)-2-
oxoethyl)carbamate (RS).

[0764]
@)
By using Intermediates (R4) and (R5), Intermediates (R6) and (R7) were obtained

in the same manner as that of Example 61, (2).
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[0765]
[Table 214]

Compound
No.

Structure Physicochemical data

]

H
Boc’N\)LN
R6 HQB%
o

H
Boc. N
T
R7 5-0 -

[0766]
(®)
By using Intermediates (R6) and (R7), Intermediates (R8) and (R9) were obtained
in the same manner as that of Example 61, (3).
[0767]
[Table 215]

Compound
No.

Structure Physicochemical data

[0}
H
Boc’N\/U\N HNJ/ o]
RS HmN Q)LNHZ MS m/z (M+H): 534.3
N/J\H

H
BOC‘N/\n/N HNJ/ o
R9 H o Ay /©)LNH2 ,
N/)\H

[0768]
)

By using Intermediates (R8) and (R9), Compounds (16-2) and (16-3) were
obtained in the same manner as that of Example 61, (4).

[0769]
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[Table 216]

Compound
No.

Structure

Physicochemical data

o i J
16-2 Y m @i
N%\H

'H-NMR (CD;OD) &: 7.84 (4H, s), 7.68
(1H, s), 7.40-7.33 (4H, m), 6.80 (1H, dt,
J=15.2, 6.6Hz), 6.16 (1H, d, J=15.2Hz),
4.44 (2H, s), 3.97 (2H, s), 3.43 (2H, t,
J=7.3Hz), 3.14 (2H, d, J=6.6Hz), 2.27 (6H,
s), 1.68-1.63 (2H, m), 0.97 (3H, t,
J=7.6Hz)

[ (o]
/NMNWn HNJ/ o
16-3 Hoo \/\©\ka /©)LNH2
N/)\H

'H-NMR (CDsOD) &: 7.84 (4H, s), 7.68
(1H, 5), 7.34-7.28 (4H, m), 6.78-6.73 (1H,
m), 6.13 (1H, d, J=15.2Hz), 3.87 2H, s),
3.73-3.54 (2H, m), 3.49-3.39 (2H, m),
3.12-3.08 (2H, m), 2.90-2.82 (2H, m), 2.25
(6H, ), 1.68-1.63 (2H, m), 0.97 (3H, t,
J=7.6Hz)

[0770]
[Example 62]
(D
[Formula 315]

HNJ/ ~s/ HN/r
! SN 7N SN

| |

N/A”J@LF NA”J@LF
(F2) (S1)

To a solution of N*-(3-fluorophenyl)-5-iodo-N*-propylpyrimidine-2,4-diamine (F2,

500 mg), bis(triphenylphosphine)palladium(II) dichloride (94 mg) and copper(]) iodide (51
mg) in N,N-dimethylformamide (10 mL), triethylamine (934 uL.) and

trimethylsilylacetylene (285 puL) were added at room temperature, and the mixture was

stirred at the same temperature for 1 hour.

To the reaction mixture, ethyl acetate and

saturated aqueous ammonium chloride were added. The organic layer was separated,

washed successively with saturated aqueous ammonium chloride, water and saturated

aqueous sodium chloride, and then dried over anhydrous magnesium sulfate, and the

solvent was evaporated under reduced pressure.

429

The obtained residue was purified by




silica gel column chromatography (eluent, 95 to 85% hexane in ethyl acetate) to obtain N

(3—ﬂuorophenyl)—N4—pr0py1—5—((trimethylsilyl)ethynyl)pyrimidine—2,4—diamine (S1, 509

mg).

MS m/z M+H): 343.2

[0771]

()

[Formula 316]

\/SI/\ HNf « HNJ/

X — > X

NA”QF N/*HQF
(S1) (S2)

To a solution of N2—(3—ﬂuorophenyl)—N4—pr0py1—5—
((trimethylsilyl)ethynyl)pyrimidine-2,4-diamine (S1, 509 mg) in methanol (10 mL) and
tetrahydrofuran (10 mL), potassium carbonate (246 mg) was added at room temperature,
and the mixture was stirred at the same temperature for 30 minutes. To the reaction
mixture, ethyl acetate and saturated aqueous ammonium chloride were added. The
organic layer was separated, washed successively with saturated aqueous ammonium
chloride and saturated aqueous sodium chloride, and then dried over anhydrous magnesium
sulfate, and the solvent was evaporated under reduced pressure. The obtained residue was
purified by silica gel column chromatography (eluent, 94 to 60% hexane in ethyl acetate) to
obtain 5—ethynyl—N2—(3—ﬂuorophenyl)—N4—pr0py1pyrimidine—2,4—diamine (52, 226 mg).

MS m/z (M+H): 271.2

[0772]

3)

[Formula 317]
HNJ/ TBsOT N TBSO N-o HN

A (S3)
LA Q. — W J@L
(S2) (84

To a solution of 5—ethynyl—Nz—(3—fluorophenyl)—N4—pr0py1pyrimidine—2,4—diamine
(52, 30 mg) and tert-butyldimethyl(3-nitropropyloxy)silane (S3, 146 mg) synthesized
according to the method described in Journal of Medicinal Chemistry, 2011, 54, pp.7280-
7288 in toluene (1 mL), phenyl isocyanate (36 puL) and triethylamine (46 uL) were added at

room temperature, and the mixture was stirred at 60°C for 4 hours and 40 minutes. To the
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reaction mixture, phenyl isocyanate (36 puL) and triethylamine (46 pL) were added, and the
mixture was further stirred at 60°C for 6 hours. The reaction mixture was cooled to room
temperature, and then water and ethyl acetate were added to the reaction mixture. The
organic layer was separated, and dried over anhydrous magnesium sulfate, and the solvent
was evaporated under reduced pressure to obtain 5-(3-(2-((tert-
butyldimethylsilyl)oxy)ethyl)isoxazol—S—yl)—Nz—(?a—ﬂuorophenyl)—N4—pr0pylpyrimidine—2,4—
diamine (S4, 22 mg).

MS m/z (M+H): 472.3

[0773]
4)
[Formula 318]
TBSO N-0 HNf HO N-o HNJ/
= N g = N
[ WN
N/)\HQF NJ\HQF

(S4) (S5)

To a solution of 5—(3—(2—((tert—butyldimethylsilyl)oxy)ethyl)isoxazol—S—yl)—Nz—(?a—
fluorophenyl)-N*-propylpyrimidine-2,4-diamine (S4, 22 mg) in tetrahydrofuran (1 mL), a
1.0 mol/L solution of tetrabutylammonium fluoride in tetrahydrofuran (69 uL) was added
under ice cooling, and the mixture was stirred at room temperature for 3 hours. To the
reaction mixture, saturated aqueous sodium hydrogencarbonate and ethyl acetate were
added. The organic layer was separated, washed successively with water and saturated
aqueous sodium chloride, and then dried over anhydrous magnesium sulfate, and the
solvent was evaporated under reduced pressure. The obtained residue was purified by
silica gel column chromatography (eluent, 70 to 5% hexane in ethyl acetate) to obtain 2-(5-
(2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)isoxazol-3-yl)ethanol (S5, 5.3
mg) as white solid.

MS m/z (M+H): 358.2
[0774]

®)

[Formula 319]
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(S5) (S6)

To a solution of 2-(5-(2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-
yl)isoxazol-3-yl)ethanol (S5, 5.3 mg), phthalimide (10.9 mg) and triphenylphosphine (19.4
mg) in tetrahydrofuran (1 mL), a 1.9 mol/L solution of diisopropyl azodicarboxylate in
toluene (39 pL) was added under ice cooling, and the mixture was stirred at the same
temperature for 35 minutes, and then stirred at room temperature for 2 hours and 30
minutes. The solvent was evaporated under reduced pressure, and the obtained residue
was purified by silica gel column chromatography (eluent, 84 to 35% hexane in ethyl
acetate) to obtain 2-(2-(5-(2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-
yl)isoxazol-3-yl)ethyl)isoindoline-1,3-dione (S6, 8.9 mg) as white solid.

MS m/z (M+H): 487.3

[0775]
(6)
[Formula 320]
(S6)
Boc’N\)(

(0]
@ &Nl

(17-1)

In the same manner as that of Example 35, (4) to (7), (S,E)-4-(dimethylamino)-N-
(1-((2-(5-(2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)isoxazol-3-
yl)ethyl)amino)-1-oxopropan-2-yl)-N-methyl-2-butenamide (17-1) was obtained from 2-(2-
(5-(2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)isoxazol-3-
yDethyl)isoindoline-1,3-dione (S6).

'H-NMR (CDCl3) 8: 8.26 (1H, s), 7.82 (1H, d, J=11.9Hz), 7.29-7.20 (1H, m), 7.22-7.18
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(1H, m), 7.16-7.10 (1H, m), 6.89 (1H, dt, J=15.2, 5.9Hz), 6.76-6.67 (1H, m), 6.72-6.64 (1H,
m), 6.61-6.56 (1H, m), 6.39 (1H, d, J=15.2Hz), 6.26 (1H, s), 5.15 (1H, q, J=7.0Hz), 3.71-
3.57 (2H, m), 3.60-3.50 (2H, m), 3.07 (2H, d, J=5.9Hz), 2.94 (3H, s), 2.90 (2H, t, ]=6.6Hz),
2.26 (6H, s), 1.80-1.69 (2H, m), 1.34 (3H, d, J=7.3Hz), 1.04 (3H, t, J=7.6Hz)

[0776]

(7
[Formula 321]
N

J/ Ny >""Boc Boc, f

« M (S18) HN’\’N,N=N HN

e Q. %“ Q.
N/)\H F N/)\H F
(S2) (S19)

To 5—ethynyl—N2—(3—ﬂuorophenyl)—N4—pr0py1pyrimidine—2,4—diamine (S2, 62.4 mg)
and tert-butyl (2-azidoethyl)carbamate (S18, 51.6 mg), tert-butanol (0.6 mL), water (0.6
mL), N,N-dimethylformamide (1.2 mL), sodium ascorbate (9.15 mg) and copper sulfate
(3.69 mg) were added at room temperature, and the mixture was stirred at the same
temperature for 12 hours. To the reaction mixture, ethyl acetate and water were added.
The organic layer was separated, washed successively with water and saturated aqueous
sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent was
evaporated under reduced pressure to obtain tert-butyl (2-(4-(2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)-1H-1,2,3-triazol-1-yl)ethyl)carbamate (S19, 32.5 mg).
MS m/z (M+H): 457.4
[0777]
®)
[Formula 322]
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(17-2)

By using tert-butyl (2-(4-(2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-
yl)-1H-1,2,3-triazol-1-yl)ethyl)carbamate (S19), (S,E)-4-(dimethylamino)-N-(1-((2-(4-(2-
((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)-1H-1,2,3-triazol-1-
yl)ethyl)amino)-1-oxopropan-2-yl)-N-methyl-2-butenamide (17-2) was obtained in the
same manner as that of Example 54, (4) to (6) and Example 54, (8).

'H-NMR (CDCl3) &: 8.55-8.45 (1H, m), 8.18 (1H, s), 7.87 (1H, dt, J=11.9, 2.3Hz), 7.82
(1H, s), 7.29-7.04 (3H, m), 6.87 (1H, dt, J=15.2, 5.9Hz), 6.81-6.72 (1H, m), 6.68 (1H, dt,
J=8.1, 2.3Hz), 6.35 (1H, d, J=15.2Hz), 5.05 (1H, q, J=7.3Hz), 4.64-4.46 (2H, m), 3.92-3.76
(1H, m), 3.76-3.52 (3H, m), 3.04 (2H, d, J=5.9Hz), 2.94 (3H, s), 2.22 (6H, s), 1.85-1.70
(2H, m), 1.35 (3H, d, J=7.3Hz), 1.06 (3H, t, J=7.6Hz)

[0778]
)]
[Formula 323]
o a @
N"s” o )
N/)\S/
(S25)

To a solution of 4-chloro-2-(methylthio)pyrimidine-5-carboxylic acid ethyl ester
(5.0 g) in tetrahydrofuran (50 mL) and N,N-dimethylformamide (5 mL), benzyl alcohol
(2.66 mL) and sodium hydride (60% wt, 946 mg) were added under ice cooling, and the
mixture was stirred at the same temperature for 2 hours. To the reaction mixture,

saturated aqueous sodium hydrogencarbonate and ethyl acetate were added. The organic
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layer was separated, washed successively with water and saturated aqueous sodium
chloride, and then dried over anhydrous sodium sulfate, and the solvent was evaporated
under reduced pressure. The obtained residue was purified by silica gel column

chromatography to obtain oily ethyl 4-(benzyloxy)-2-(methylthio)pyrimidine-5-carboxylate

(825,5.37 g).

MS m/z (M+H): 305.2

[0779]

(10)

[Formula 324]
o 5> —_— 5>

~o [N HO™™Y SN

N/)\S/ N/)\S/

(S25) (S26)

To a solution of ethyl 4-(benzyloxy)-2-(methylthio)pyrimidine-5-carboxylate (S25,
3.02 g) in tetrahydrofuran (50 mL), lithium aluminum hydride (1.51 g) was added
portionwise under ice cooling, and the mixture was stirred at the same temperature for 45
minutes. To the reaction mixture, saturated aqueous sodium hydrogencarbonate (300 mL)
and ethyl acetate (200 mL) were added. The insoluble matter was removed by filtration
through Cerite. The organic layer was separated, washed successively with water and
saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure. The obtained residue was purified by
silica gel column chromatography (eluent, 70 to 30% hexane in ethyl acetate) to obtain oily
(4-(benzyloxy)-2-(methylthio)pyrimidin-5-yl)methanol (526, 818 mg).
MS m/z (M+H): 263.2

[0780]
(11)
[Formula 325]
& &
HO™ N OHC\ﬁN
N/)\S/ N/)\S/
(S26) (S20)

To a solution of (4-(benzyloxy)-2-(methylthio)pyrimidin-5-yl)methanol (S26, 818

mg) in toluene (30 mL), manganese dioxide (8.13 g) was added at room temperature, and
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the mixture was stirred at 50°C for 1 hour. The reaction mixture was cooled to room
temperature, and then the insoluble matter was removed by filtration through Cerite. The
solvent was evaporated under reduced pressure to obtain oily 4-(benzyloxy)-2-
(methylthio)pyrimidine-5-carbaldehyde (S20, 666 mg).

MS m/z (M+H): 261.2

[0781]

(12)

[Formula 326]
Y.y
N~ 'S N™ 'S

(S20) (821)

To a solution of 4-(benzyloxy)-2-(methylthio)pyrimidine-5-carbaldehyde (S20,
223 mg) in pyridine (4.0 mL), hydroxylamine hydrochloride (95.8 mg) was added at room
temperature, and the mixture was stirred at room temperature for 2 hours. To the reaction
mixture, ethyl acetate and water were added. The organic layer was separated, washed
successively with water and saturated aqueous sodium chloride, and then dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure to obtain
4-(benzyloxy)-2-(methylthio)pyrimidine-5-carbaldehyde oxime (S21, 233 mg).
MS m/z (M+H): 276.2

[0782]
(13)
[Formula 327]
Q =
&z/\/
H o _ @N ON 0
HONZ SN OWN
N/J\S/ N/)\S/
(S21) (S22)

To a solution of 4-(benzyloxy)-2-(methylthio)pyrimidine-5-carbaldehyde oxime
(5821, 705 mg) in N,N-dimethylformamide (6.0 mL), pyridine (20.6 uL) and N-
chlorosuccinimide (471 mg) were added under ice cooling, and the mixture was stirred at
50°C for 1 hour. The reaction mixture was cooled to room temperature, then a solution of

N-(3-butynyl)phthalimide (765 mg) and triethylamine (603 pL) in tetrahydrofuran (8.5 mL)
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was added to the reaction mixture, and the mixture was stirred at 50°C for 2 hours. The
reaction mixture was cooled to room temperature, and then ethyl acetate and water were
added to the reaction mixture. The organic layer was separated, washed successively with
water and saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate,
and the solvent was evaporated under reduced pressure. The obtained residue was
purified by silica gel column chromatography to obtain 2-(2-(3-(4-(benzyloxy)-2-
(methylthio)pyrimidin-5-yl)isoxazol-5-yl)ethyl)isoindoline-1,3-dione (S22, 439 mg).

MS m/z (M+H): 473.3

[0783]

(14)

[Formula 328]

(S22) (823

To a solution of 2-(2-(3-(4-(benzyloxy)-2-(methylthio)pyrimidin-5-yl)isoxazol-5-
yl)ethyl)isoindoline-1,3-dione (S22, 329 mg) in N-methylpyrrolidone (4.0 mL), meta-
chloroperbenzoic acid (70 to 75% wt, 561 mg) was added under ice cooling, and the
mixture was stirred at room temperature for 30 minutes. To the reaction mixture, ethyl
acetate and saturated aqueous sodium hydrogencarbonate were added. The organic layer
was separated, washed successively with saturated aqueous sodium hydrogencarbonate,
water and saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate,
and the solvent was evaporated under reduced pressure. To a solution of the obtained
white solid in N-methylpyrrolidone (4.0 mL), 3-fluoroaniline (267 uL) and (1S)-(+)-10-
camphorsulfonic acid (648 mg) were added at room temperature, and the mixture was
stirred at 70°C for 12 hours. The reaction mixture was cooled to room temperature, and
then ethyl acetate and water were added to the reaction mixture. The organic layer was
separated, washed successively with water, saturated aqueous sodium hydrogencarbonate
and saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and
the solvent was evaporated under reduced pressure to obtain 2-(2-(3-(4-(benzyloxy)-2-((3-
fluorophenyl)amino)pyrimidin-5-yl)isoxazol-5-yl)ethyl)isoindoline-1,3-dione (S23, 235
mg) as white solid.

MS m/z (M+H): 536.4
[0784]
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[Formula 329]
m @ HN
— iW e}
Sy Q, AL
(S23) (S24)

By using 2-(2-(3-(4-(benzyloxy)-2-((3-fluorophenyl)amino)pyrimidin-5-
yl)isoxazol-5-yl)ethyl)isoindoline-1,3-dione (S23), 2-(2-(3-(2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)isoxazol-5-yl)ethyl)isoindoline-1,3-dione (S24) was obtained
in the same manner as that of Example 44, (4) to (6).

MS m/z (M+H): 487.5

[0785]
(16)
[Formula 330]
o)
S T
N\ E—— \
0 | N WN
N/)\N/@F N/)\N/Q\F
(s24) " H
I o (o)
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In the same manner as that of Example 35, (4) to (7), (S,E)-4-(dimethylamino)-N-
(1-((2-(3-(2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)isoxazol-5-
yl)ethyl)amino)-1-oxopropan-2-yl)-N-methyl-2-butenamide (17-3) was obtained from 2-(2-
(3-(2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)isoxazol-5-
yl)ethyl)isoindoline-1,3-dione (S24).

'H-NMR (CDCl3) &: 8.23 (1H, s), 7.97-7.89 (1H, m), 7.85 (1H, dt, J=11.9, 2.0Hz), 7.30-
7.18 (2H, m), 7.18-7.11 (1H, m), 6.89 (1H, dt, J=15.2, 5.9Hz), 6.81-6.66 (2H, m), 6.41-6.31
(2H, m), 5.14 (1H, q, J=7.0Hz), 3.73-3.46 (4H, m), 3.10-2.97 (4H, m), 2.94 (3H, s), 2.23
(6H, s), 1.80-1.68 (2H, m), 1.34 (3H, d, J=7.0Hz), 1.05 (3H, t, J=7.6Hz)
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[Example 63]
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[Formula 331]
NH2 HN,BOC

a, —
NZ el | N el
(87 (S8)

To a solution of 2-chloro-4-amino-5-iodopyridine (252 mg) synthesized according
to the method described in EP2108641A1 and 4-dimethylaminopyridine (241 mg) in
tetrahydrofuran (5 mL), triethylamine (208 uL) and di-tert-butyl dicarbonate (273 uL) were
added at room temperature, and the mixture was stirred at the same temperature for 1 hour
and 20 minutes, and then stirred for 2 hours under reflux by heating. The reaction mixture
was cooled to room temperature, and then ethyl acetate and water were added to the
reaction mixture. The organic layer was separated, washed with saturated aqueous sodium
chloride, and then dried over anhydrous sodium sulfate, and the solvent was evaporated
under reduced pressure. The obtained residue was purified by silica gel chromatography
(eluent, 100 to 60% hexane in ethyl acetate) to obtain tert-butyl (2-chloro-5-iodopyridin-4-
yl)carbamate (S8, 239 mg).

MS m/z (M+H): 355.0

[0787]
(2
[Formula 332]
.Boc
| HN Boc\N
I'/%L 'fj
NZ >l »
N el
(58) (S9)

To a solution of tert-butyl (2-chloro-5-iodopyridin-4-yl)carbamate (S8, 239 mg)
and propyl iodide (131 pL) in N-methylpyrrolidone (3 mL), sodium hydride (60% wt, 80
mg) was added under ice cooling, and the mixture was stirred at room temperature for 2
hours, and then stirred at 50°C for 3 hours. The reaction mixture was cooled to room
temperature, and then ethyl acetate and water were added to the reaction mixture. The
organic layer was separated, washed with saturated aqueous sodium chloride, and then
dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced

pressure. The obtained residue was purified by silica gel chromatography (eluent, 100 to
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70% hexane in ethyl acetate) to obtain tert-butyl (2-chloro-5-iodopyridin-4-
yl)(propyl)carbamate (S9, 155 mg).
MS m/z (M+H): 397.1

[0788]

(3)

[Formula 333]

Boc\NJ/ Boc\NJ/

| — » HO N

ol TG
Ne! NZ >l
(S9) (S10)

To a solution of tert-butyl (2-chloro-5-iodopyridin-4-yl)(propyl)carbamate (S9,
155 mg), bis(triphenylphosphine)palladium(Il) dichloride (27 mg) and copper(l) iodide (15
mg) in N,N-dimethylformamide (4 mL), triethylamine (137 uL) and 4-butyn-1-ol (72 uL)
were added at room temperature, and the mixture was stirred at the same temperature for 3
hours, and then stirred at S0°C for 3 hours. The reaction mixture was cooled to room
temperature, and then ethyl acetate and water were added to the reaction mixture. The
insoluble matter was removed by filtration through Cerite. The organic layer was
separated, washed successively with water, saturated aqueous ammonium chloride and
saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure. The obtained residue was purified by
silica gel chromatography (eluent, 60 to 0% hexane in ethyl acetate) to obtain tert-butyl (2-
chloro-5-(5-hydroxy-1-pentyn-1-yl)pyridin-4-yl)(propyl)carbamate (S10, 88 mg).
MS m/z (M+H): 353.2

[0789]
€]
[Formula 334]
Boc. /I/ Boc. J/
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NZ >l NZN
(S10) H

(S11)

To tert-butyl (2-chloro-5-(5-hydroxy-1-pentyn-1-yl)pyridin-4-
yl)(propyl)carbamate (S10, 88 mg), 4-aminobenzonitrile (59 mg),
tris(dibenzylideneacetone)dipalladium(0) (22 mg), 4,5'-bis(diphenylphosphino)-9,9'-
dimethylxanthene (29 mg) and cesium carbonate (203 mg), 1,4-dioxane (2.5 mL) was

added at room temperature, and the mixture was stirred at 100°C for 10 hours. The
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reaction mixture was cooled to room temperature, and then ethyl acetate and water were
added to the reaction mixture. The insoluble matter was removed by filtration through
Cerite. The organic layer was separated, washed with saturated aqueous sodium chloride,
and then dried over anhydrous sodium sulfate, and the solvent was evaporated under
reduced pressure. The obtained residue was purified by silica gel chromatography (eluent,
100 to 30% hexane in ethyl acetate) to obtain tert-butyl (2-((4-cyanophenyl)amino)-5-(5-
hydroxy-1-pentyn-1-yl)pyridin-4-yl)(propyl)carbamate (S11, 17 mg).
MS m/z (M+H): 435.3
[0790]
®)
[Formula 335]
" \Boc\Nf Q N \Boc\NJ/
A cN —> N\ﬁj CN
/\/\(Nj\”@/ ! | p N/@/
(S11) (S12)

To a solution of tert-butyl (2-((4-cyanophenyl)amino)-5-(5-hydroxy-1-pentyn-1-
yDpyridin-4-yl)(propyl)carbamate (S11, 17 mg), phthalimide (12 mg) and
triphenylphosphine (21 mg) in tetrahydrofuran (1 mL), a 2.2 mol/mL solution of diethyl
azodicarboxylate in toluene (36 puL) was added under ice cooling, and the mixture was
stirred at room temperature for 2 hours. To the reaction mixture, water and ethyl acetate
were added. The organic layer was separated, washed with saturated aqueous sodium
chloride, and then dried over anhydrous sodium sulfate, and the solvent was evaporated
under reduced pressure. The obtained residue was purified by silica gel chromatography
(eluent, 100 to 40% hexane in ethyl acetate) to obtain tert-butyl (2-((4-
cyanophenyl)amino)-5-(5-(1,3-dioxoisoindolin-2-yl)-1-pentyn-1-yl)pyridin-4-
yl)(propyl)carbamate (S12, 20 mg).

MS m/z (M+H): 564.4
[0791]

(6)

[Formula 336]

441



. I s
N BOC\N HoN HN
% N CN 7l % Q CN
o L T O
N N N N
H H

(S12)

19 J/ 19 J/
BN Ay HN N AL HN
o YN AN cN - = ER X CN
= A = A
|/ /©/ I/ /©/
NN N N
H H

9 J/
~ N HN
N Z Y N X
|/\/\Ig I H/\/\(%\ /©/CN
L
N” °N
H

(18-1)

In the same manner as that of Example 35, (4) to (7), (S,E)-N-(1-((5-(6-((4-
cyanophenyl)amino)-4-(propylamino)pyridin-3-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-
yl)-4-(dimethylamino)-N-methyl-2-butenamide (18-1) was obtained from tert-butyl (2-((4-
cyanophenyl)amino)-5-(5-(1,3-dioxoisoindolin-2-yl)-1-pentyn-1-yl)pyridin-4-
yl)(propyl)carbamate (S12).

[0792]
[Example 64]
(D
[Formula 337]
o a J/
~ Q O HN
I P /\O A
NEge |
N
(S13) (S14)

To a solution of ethyl 4,6-dichloronicotinate (S13, 1.0 g) synthesized according to
the method described in US200549419A1 and N,N-diisopropylethylamine (2.37 mL) in
acetonitrile (10 mL), propylamine (0.90 mL) was added under ice cooling, and the mixture
was stirred at the same temperature for 30 minutes, and then stirred at room temperature for
5 hours and 30 minutes. To the reaction mixture, water and ethyl acetate were added.

The organic layer was separated, and dried over anhydrous sodium sulfate, and the solvent
was evaporated under reduced pressure. The obtained residue was purified by silica gel
column chromatography (eluent, 90% hexane/10% ethyl acetate) to obtain ethyl 6-chloro-4-
(propylamino)nicotinate (S14, 1.1 g).
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[0793]
(2)
[Formula 338]
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To a solution of tris(dibenzylideneacetone)dipalladium(0) (80 mg) and 4,5'-
bis(diphenylphosphino)-9,9'-dimethylxanthene (100 mg) in 1,4-dioxane (5 mL), ethyl 6-
chloro-4-(propylamino)nicotinate (S14, 210 mg), 3-fluoroaniline (193 mg) and cesium
carbonate (565 mg) were added at room temperature, and the mixture was stirred at 80 to
90°C for 5 hours. The reaction mixture was cooled to room temperature, and then
saturated aqueous sodium hydrogencarbonate and ethyl acetate were added to the reaction
mixture. The insoluble matter was removed by filtration through Florisil. The organic
layer was separated, washed with saturated aqueous sodium chloride, and then dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The
obtained residue was purified by silica gel column chromatography (eluent, 90 to 60%
hexane in ethyl acetate) to obtain ethyl 6-((3-fluorophenyl)amino)-4-
(propylamino)nicotinate (S15, 247 mg).

MS m/z (M+H): 318.1

[0794]
(3)
[Formula 339]
o HNJ/ o HNJ/
SasVe e ol
| |
L3, L3,

(S15) (S16)

To a solution of ethyl 6-((3-fluorophenyl)amino)-4-(propylamino)nicotinate (S15,
247 mg) in ethanol (3 mL) and tetrahydrofuran (1.5 mL), 2.0 mol/L aqueous sodium
hydroxide (0.78 mL) was added at room temperature, and the mixture was stirred at 50°C
for 1 hour. To the reaction mixture, 2.0 mol/L aqueous sodium hydroxide (0.39 mL) was
added at 50°C, and the mixture was stirred at the same temperature for 3 hours. The

reaction mixture was cooled to room temperature, and then 1.0 mol/L aqueous hydrochloric
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acid was added to the reaction mixture until the mixture became acidic. The solid matter
was taken by filtration, washed with water, and then dried under reduced pressure to obtain
6-((3-fluorophenyl)amino)-4-(propylamino)nicotinic acid (S16, 130 mg).

MS m/z (M+H): 290.1

[0795]

“)

[Formula 340]

o) HNJ/ ) /@\ 0 HNJ/
HO | N Boc’N\:/U\N N N
P z H H I _
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H H

(S16) (17

To a solution of 6-((3-fluorophenyl)amino)-4-(propylamino)nicotinic acid (S16, 87
mg), (S)-tert-butyl (1-((3-aminophenyl)amino)-1-oxopropan-2-yl)(methyl)carbamate (B9,
115 mg), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (115 mg) and 1-
hydroxybenzotriazole monohydrate (81 mg) in N,N-dimethylformamide (2 mL), N,N-
diisopropylethylamine (157 puL) was added at room temperature, and the mixture was
stirred at 40°C for 15 hours. The reaction mixture was cooled to room temperature, and
then saturated aqueous sodium hydrogencarbonate was added to the reaction mixture. The
solid matter was taken by filtration, washed with water, and then purified by silica gel
column chromatography (eluent, 75 to 35% hexane in ethyl acetate) to obtain (S)-tert-butyl
(1-((3-(6-((3-fluorophenyl)amino)-4-(propylamino)nicotinamido)phenyl)amino)-1-
oxopropan-2-yl)(methyl)carbamate (S17, 123 mg).

MS m/z (M+H): 565.3
[0796]
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[Formula 341]
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(18-2)
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In the same manner as that of Example 35, (6) and (7), (S,E)-N-(3-(2-(4-
(dimethylamino)-N-methyl-2-butenamido)propanamido)phenyl)-6-((3-
fluorophenyl)amino)-4-(propylamino)nicotinamide (18-2) was obtained from (S)-tert-butyl
(1-((3-(6-((3-fluorophenyl)amino)-4-(propylamino)nicotinamido)phenyl)amino)-1-
oxopropan-2-yl)(methyl)carbamate (S17).

'H-NMR (CDCl3) &: 8.73 (1H, s), 8.31 (1H, s), 8.13 (1H, brs), 7.82 (1H, s), 7.72 (1H, s),
7.38-7.16 (5SH, m), 7.06-6.94 (2H, m), 6.79-6.72 (1H, m), 6.66 (1H, s), 6.43 (1H, d,
J=15.2Hz), 6.03 (1H, s), 5.31 (1H, q, J=7.3Hz), 3.14-3.04 (4H, m), 3.02 (3H, s), 2.27 (6H,
s), 1.72-1.64 (2H, m), 1.43 (3H, d, J=6.6Hz), 1.00 (3H, t, J=7.3Hz)

[0797]
[Example 65]
(D
[Formula 342]

7 HNJ/
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N >cl y /)\u

(T1)

To a solution of 2,4-dichloro-6-methylpyrimidine (1.00 g) in dimethyl sulfoxide
(10 mL), N,N-diisopropylethylamine (1.07 mL) and propylamine (0.51 mL) were added at
room temperature, and the mixture was stirred at the same temperature for 2 hours. To the
reaction mixture, N,N-diisopropylethylamine (1.07 mL) and propylamine (0.51 mL) were
added at room temperature, and the mixture was stirred at the same temperature for 2 hours.
To the reaction mixture, water and ethyl acetate were added. The organic layer was
separated, washed with saturated aqueous sodium chloride, and then dried over anhydrous
sodium sulfate, and the solvent was evaporated under reduced pressure. The obtained
residue was purified by silica gel column chromatography (eluent, 90 to 70% hexane in
ethyl acetate) to obtain 2-chloro-6-methyl-N-propylpyrimidin-4-amine (T1, 776 mg).
MS m/z (M+H): 186.1, 188.1

[0798]

()

[Formula 343]
HNJ/ HNJ/
~N I ~N
[ [ L
N el Nl
(T1) (T2)
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To a suspension of 2-chloro-6-methyl-N-propylpyrimidin-4-amine (T1, 200 mg) in
acetic acid (4 mL), N-iodosuccinimide (485 mg) was added at room temperature, and the
mixture was stirred at 80°C for 30 minutes. The reaction mixture was cooled to room
temperature, and then saturated aqueous sodium hydrogensulfite, saturated aqueous sodium
hydrogencarbonate and ethyl acetate were added to the reaction mixture. The organic
layer was separated, washed with saturated aqueous sodium chloride, and then dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The
obtained residue was purified by silica gel column chromatography (eluent, 90-75% hexane
in ethyl acetate) to obtain 2-chloro-5-iodo-6-methyl-N-propylpyrimidin-4-amine (T2, 252
mg).

MS m/z (M+H): 312.0, 314.0
[0799]

3)

[Formula 344]

HN HNJ/
| —_— N A\
f ) &o ()
N/)\CI N/)\CI
(T2) (T3)

To a solution of 2-chloro-5-iodo-6-methyl-N-propylpyrimidin-4-amine (T2, 150
mg) in N,N-dimethylformamide (3 mL), N-(4-pentynyl)phthalimide (133 mg),
bis(triphenylphosphine)palladium(Il) dichloride (34 mg), copper(l) iodide (18 mg) and
triethylamine (334 uL) were added at room temperature, and the mixture was stirred at
45°C for 1 hour under a nitrogen atmosphere. The reaction mixture was cooled to room
temperature, and then saturated aqueous ammonium chloride and ethyl acetate were added
to the reaction mixture. The organic layer was separated, and the aqueous layer was
extracted with ethyl acetate. The organic layer and the extract were combined, washed
with saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and
the solvent was evaporated under reduced pressure. The obtained residue was purified by
silica gel column chromatography (eluent, 90 to 70% hexane in ethyl acetate) to obtain 2-
(5-(2-chloro-4-methyl-6-(propylamino)pyrimidin-5-yl)-4-pentyn- 1-yl)isoindoline-1,3-dione
(T3, 131 mg).

MS m/z (M+H): 397.2, 399.2
[0800]

“

[Formula 345]
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; J 9 J
o) | | /)\CI ) | | /)\HO/
(T3) (T4
To a solution of 2-(5-(2-chloro-4-methyl-6-(propylamino)pyrimidin-5-yl)-4-
pentyn-1-yl)isoindoline-1,3-dione (T3, 65 mg) in 1,4-dioxane (3 mL), 4-aminobenzonitrile
(29 mg), cesium carbonate (133 mg), tris(dibenzylideneacetone)dipalladium(0) (30 mg) and
4,5'-bis(diphenylphosphino)-9,9'-dimethylxanthene (38 mg) were added at room
temperature, the reaction vessel was sealed, and then by using a microwave reaction system,
the mixture was stirred at 160°C for 20 minutes. The reaction mixture was cooled to room
temperature, and then ethyl acetate was added to the reaction mixture. The insoluble
matter was removed by filtration through Cerite, and then the solvent was evaporated under
reduced pressure. The obtained residue was purified by silica gel column chromatography
(eluent, 90 to 50% hexane in ethyl acetate) to obtain 4-((5-(5-(1,3-dioxoisoindolin-2-yl)-1-
pentyn-1-yl)-4-methyl-6-(propylamino)pyrimidin-2-yl)amino)benzonitrile (T4, 72 mg) as
pale yellow solid.
MS m/z (M+H): 479.3
[0801]
&)
[Formula 346]

; S s
N HN HN HN
NN oN — = M /\/\/K%N CN —»
o I X T (LT
NN N
H H

(T4

9 J/ I Q J/
Boc’N\;)LN N HN\:)LN M
Z H A SN CN e = H N SN CN
(LT (X
N/)\N N/)\N
H H

|9 J/
~ N HN
| O/
N/)\N
H

(19-1)

By using 4-((5-(5-(1,3-dioxoisoindolin-2-yl)-1-pentyn-1-yl)-4-methyl-6-
(propylamino)pyrimidin-2-yl)amino)benzonitrile (T4), (S,E)-N-(1-((5-(2-((4-
cyanophenyl)amino)-4-methyl-6-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-
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oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide (19-1) was obtained in the
same manner as that of Example 35, (4) to (7).
'H-NMR (CDCls) 8: 7.77 (2H, d, J=8.8Hz), 7.55 (2H, d, J=8.8Hz), 7.21 (1H, s), 6.94 (1H,
dt, J=15.2, 5.9Hz), 6.60-6.50 (1H, m), 6.43 (1H, d, J=15.2Hz), 6.32-6.22 (1H, m), 5.19 (1H,
g, J=7.0Hz), 3.54-3.39 (4H, m), 3.14-3.07 (2H, m), 3.00 (3H, s), 2.49 (2H, t, J=6.6Hz), 2.37
(3H, s), 2.27 (6H, s), 1.82-1.62 (4H, m), 1.36 (3H, d, J=6.9Hz), 1.00 (3H, t, J=7.4Hz)
[0802]
(6)

In the same manner as that of Example 65, (1) to (5), Compounds (19-2) to (19-5)
were obtained.
[0803]
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[Table 217]

Compound
No.

Structure

Physicochemical data

19-2

"H-NMR (CDCl3) &: 7.98-7.85 (2H, m),
7.80 (2H, d, J=8.9Hz), 7.56 (2H, d,
J=8.9Hz), 7.48-7.33 (3H, m), 7.32 (1H, s),
6.94 (1H, dt, J=15.2, 5.9Hz), 6.54-6.34
(2H, m), 6.42 (1H, d, J=15.2Hz), 5.17 (1H,
q, J=7.0Hz), 3.59-3.49 (2H, m), 3.42-3.28
(2H, m), 3.10 (2H, dd, J=5.9, 1.3Hz), 2.99
(3H, s), 2.41 (2H, t, J=6.6Hz), 2.27 (6H, s),
1.87-1.62 (4H, m), 1.36 (3H, d, J=7.3Hz),
1.03 (3H, t, J=7.4Hz)

19-3

"H-NMR (CDCls) &: 7.78 (2H, d,
J=8.6Hz), 7.57-7.48 (1H, m), 7.56 (2H, d,
J=8.6Hz), 7.45-7.35 (1H, m), 7.33-7.08
(3H, m), 6.94 (1H, dt, J=15.2, 5.9Hz),
6.50-6.36 (3H, m), 5.16 (1H, q, J=7.0Hz),
3.59-3.49 (2H, m), 3.30-3.22 (2H, m),
3.13-3.08 (2H, m), 2.98 (3H, s), 2.36-2.28
(2H, m), 2.27 (6H, s), 1.83-1.54 (4H, m),
1.35 (3H, d, J=6.9Hz), 1.03 (3H, t,
J=7.4Hz)

19-4

_
;
I}
Vi

o) = ‘ \J\l\ /©/CN
c N/ N
H

MS m/z (M+H): 641.4, 643.4

19-5

"H-NMR (CDCl) 5: 7.86 (1H, dt, J=12.2,
2.3Hz), 7.24-7.15 (1H, m), 7.10-7.04 (1H,
m), 7.02-6.88 (2H, m), 6.70-6.60 (1H, m),
6.60-6.47 (1H, m), 6.42 (1H, d, J=15.2Hz),
6.22-6.07 (1H, m), 5.24-5.12 (1H, m),
3.55-3.37 (4H, m), 3.13-3.08 (2H, m), 2.99
(3H, ), 2.53-2.45 (2H, m), 2.36 (3H, s),
2.27 (6H, s), 1.80-1.64 (4H, m), 1.36 (3H,
d, J=6.9Hz), 1.00 (3H, t, J=7.4Hz)

[0804]
[Example 66]
(1)

[Formula 347]

Cl >|\ JOL
cl
I\ﬁj‘\ CN o N/\/\ﬁw CN
NZON LA /©/
H NN

(J12)

(T5)

To a solution of 4-((4-chloro-5-iodopyrimidin-2-yl)amino)benzonitrile (J12, 100
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mg) and tert-butyl (4-pentynyl)carbamate (77 mg) in N,N-dimethylformamide (3 mL),
bis(triphenylphosphine)palladium(II) dichloride (20 mg), triethylamine (195 uL) and
copper(l) iodide (11 mg) were added at room temperature, and the mixture was stirred at
the same temperature for 1 hour. To the reaction mixture, saturated aqueous ammonium
chloride and ethyl acetate were added. The organic layer was separated, washed with
saturated aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure. The obtained solid matter was washed
with a mixture of hexane and ethyl acetate (5:1), and then air-dried to obtain tert-butyl (5-
(4-chloro-2-((4-cyanophenyl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)carbamate (TS, 73 mg)
as pale yellow solid.

MS m/z (M+H): 412.4, 414.2

[0805]
(2)
[Formula 348]
0
1 0
. M\ﬁ @‘”—}"*W\? o
| SN
Py 'NJ\HO

(T3) (T6)

To a solution of tert-butyl (5-(4-chloro-2-((4-cyanophenyl)amino)pyrimidin-5-yl)-
4-pentyn-1-yl)carbamate (T5, 30 mg) in 1,4-dioxane (146 uL), 1.0 mol/L aqueous sodium
carbonate (146 uL), phenylboronic acid (10 mg), triphenylphosphine (2 mg) and
palladium(II) acetate (1 mg) were added at room temperature, and the mixture was stirred at
60°C for 3 hours. The reaction mixture was cooled to room temperature, and then water
and ethyl acetate were added to the reaction mixture. The organic layer was separated,
washed with saturated aqueous sodium chloride, and then dried over anhydrous sodium
sulfate, and the solvent was evaporated under reduced pressure. The obtained residue was
purified by silica gel column chromatography (eluent, 90 to 55% hexane in ethyl acetate) to
obtain tert-butyl (5-(2-((4-cyanophenyl)amino)-4-phenylpyrimidin-5-yl)-4-pentyn-1-
yl)carbamate (T6, 31 mg).

MS m/z (M+H): 454.3
[0806]

3)

[Formula 349]
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(T6) H (20-1)

In the same manner as that of Example 54, (4) to (6) and Example 35, (7), (S,E)-N-
(1-((5-(2-((4-cyanophenyl)amino)-4-phenylpyrimidin-5-yl)-4-pentyn- 1-yl)amino)-1-
oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide (20-1) was obtained from tert-
butyl (5-(2-((4-cyanophenyl)amino)-4-phenylpyrimidin-5-yl)-4-pentyn-1-yl)carbamate (T6).
'H-NMR (CDCl3) &: 8.57 (1H, s), 8.12-8.05 (2H, m), 7.83 (2H, d, J=10.9Hz), 7.62 (2H, d,
J=10.9Hz), 7.55-7.45 (4H, m), 6.93 (1H, dt, J=15.2, 5.9Hz), 6.55-6.45 (1H, m), 6.42 (1H, d,
J=15.2Hz), 5.16 (1H, q, J=6.9Hz), 3.40-3.17 (2H, m), 3.13-3.06 (2H, m), 2.98 (3H, s), 2.41
(2H, t, J=6.9Hz), 2.26 (6H, s), 1.82-1.68 (2H, m), 1.35 (3H, d, J=6.9Hz)

[0807]

[Example 67]
(D
[Formula 350]
o \
>I\ JLN al j\ )cl)\ QN
(6] H/\/\(KN N 0 H/\/\ﬁN o
P |
NA”() NJ\H@/
(T5) (17

To a solution of tert-butyl (5-(4-chloro-2-((4-cyanophenyl)amino)pyrimidin-5-yl)-
4-pentyn-1-yl)carbamate (T5, 30 mg) and pyrazole (7 mg) in N-methylpyrrolidone (1 mL),
cesium carbonate (71 mg) was added at room temperature, and the mixture was stirred at
60°C for 3 hours. The reaction mixture was cooled to room temperature, and then water
and ethyl acetate were added to the reaction mixture. The organic layer was separated,
washed with saturated aqueous sodium chloride, and then dried over anhydrous sodium
sulfate, and the solvent was evaporated under reduced pressure. The obtained residue was
purified by silica gel column chromatography (eluent, 90 to 40% hexane in ethyl acetate) to
obtain tert-butyl (5-(2-((4-cyanophenyl)amino)-4-(1H-pyrazol-1-yl)pyrimidin-5-yl)-4-
pentyn-1-yl)carbamate (T7, 20 mg).

MS m/z (M+H): 444.3
[0808]

(2)

[Formula 351]
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o J 9 £
>L PR QN \N/\/\H’N\.)LN s ) "
° H/\/\(kN cN T | o i H/\/\EQN Q/CN
S e] o
(T7) " (20-2)

In the same manner as that of Example 54, (4) to (6) and Example 35, (7), (S,E)-N-
(1-((5-(2-((4-cyanophenyl)amino)-4-(1H-pyrazol- 1-yl)pyrimidin-5-yl)-4-pentyn-1-
yl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide (20-2) was
obtained from tert-butyl (5-(2-((4-cyanophenyl)amino)-4-(1H-pyrazol-1-yl)pyrimidin-5-yl)-
4-pentyn- 1-yl)carbamate (T7).

'H-NMR (CDCl3) &: 8.67-8.60 (2H, m), 7.88-7.83 (1H, m), 7.78 (2H, d, J=8.9Hz), 7.65 (2H,
d, J=8.9Hz), 7.62-7.59 (1H, m), 6.89 (1H, dt, J=15.2, 5.9Hz), 6.80-6.67 (1H, m), 6.54 (1H,
dd, J=2.6, 1.0Hz), 6.38 (1H, d, J=15.2Hz), 5.17 (1H, q, J=7.3Hz), 3.54-3.32 (2H, m), 3.07
(2H, d, J=5.9Hz), 2.99 (3H, s), 2.52 (2H, t, J=6.9Hz), 2.25 (6H, s), 1.93-1.72 (2H, m), 1.34
(3H, d, J=7.3Hz)

[0809]

[Example 68]

By using tert-butyl (5-(4-chloro-2-((4-cyanophenyl)amino)pyrimidin-5-yl)-4-
pentyn-1-yl)carbamate (T5), Compounds (20-3) and (20-4) were obtained in the same
manner as that of Example 67.

[0810]
[Table 218]

Compound

No Structure Physicochemical data

"H-NMR (CDCl5) &: 8.73 (1H, s), 8.03
(2H, s), 7.84 (2H, d, J=8.9Hz), 7.70-7.62
_ (1H, m), 7.65 (2H, d, J=8.9Hz), 6.90 (1H,
} LR NN dt, J=15.2, 5.9Hz), 6.68-6.57 (1H, m), 6.39

20-3 Y Y HNN OCN (1H, d, J=15.2Hz), 5.17 (1H, q, J=6.9Hz),

N 3.54-3.33 (2H, m), 3.08 (2H, d, J=6.9Hz),
2.99 (3H, s), 2.50 (2H, t, J=6.9Hz), 2.25
(6H, s), 1.88-1.75 (2H, m), 1.35 (3H, d,
J=6.9Hz)

'H-NMR (CDCls) : 9.32 (1H, s), 8.71
(1H, s), 8.21 (1H, s), 7.79 (2H, d,
o ey J=8.6Hz), 7.69-7.60 (3H, m), 7.00-6.83
0.4 N e N | o | (1H, m), 6.70-6.60 (1H, m), 6.40 (1H, d,
°© - M\fig J=15.2Hz), 5.16 (1H, g, J=6.9Hz), 3.51-
N 3.28 (2H, m), 3.12-3.06 (2H, m), 2.99 (3H,
s), 2.52 (2H, t, J=6.9Hz), 2.26 (6H. s),
1.90-1.75 (2H, m), 1.35 (3H, d, J=6.9Hz)
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[0811]

[Example 69]
(1)
[Formula 352]
e
(PO) U1 i (U2)

To tert-butyl ((1S,3R)-3-ethynylcyclohexyl)carbamate (PO, 1.4 g), a 4.0 mol/L
solution of hydrochloric acid in 1,4-dioxane (30 mL) was added at room temperature, and
the mixture was stirred at room temperature for 1 hour. The solvent was evaporated under
reduced pressure to obtain (1S,3R)-3-ethynylcyclohexaneamine (U1) hydrochloride as
white solid.

To (1S,3R)-3-ethynylcyclohexaneamine (U1) hydrochloride obtained above, N-
Boc-N-methyl-L-alanine (1.9 g), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (1.8 g) and 1-hydroxybenzotriazole monohydrate (1.28 g), N,N-
dimethylformamide (16 mL) and N,N-diisopropylethylamine (5.4 mL) were added under
ice cooling, and the mixture was stirred at room temperature for 1 hour. To the reaction
mixture, saturated aqueous sodium hydrogencarbonate and ethyl acetate were added. The
organic layer was separated, and the aqueous layer was extracted twice with ethyl acetate.
The organic layer and the extracts were combined, washed successively with saturated
aqueous sodium hydrogencarbonate and saturated aqueous sodium chloride, and then dried
over anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure.
The obtained residue was purified by silica gel column chromatography (eluent, 88 to 50%
hexane in ethyl acetate) to obtain oily tert-butyl ((S)-1-(((1S,3R)-3-
ethynylcyclohexyl)amino)-1-oxopropan-2-yl)(methyl)carbamate (U2, 2.0 g).

[0812]

(2)
[Formula 353]
| (0]
Boc’N\;)LH o
HN = | P
NSy (U2) Boc’N\i)LH HN
LA - sPel
NN CN Nig N N
(F219) (U3)

To 3-((5-iodo-4-(methylamino)pyrimidin-2-yl)amino)benzonitrile (F219, 30 mg),
tert-butyl ((S)-1-(((1S,3R)-3-ethynylcyclohexyl)amino)-1-oxopropan-2-
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yl)(methyl)carbamate (U2, 39.5 mg), bis(triphenylphosphine)palladium(II) dichloride (5.96
mg) and copper(I) iodide (3.24 mg), N,N-dimethylformamide (1 mL) and triethylamine (59
puL) were added at room temperature, and the mixture was stirred at the same temperature
for 4 hours. To the reaction mixture, saturated aqueous sodium hydrogencarbonate and
ethyl acetate were added. The organic layer was separated, washed successively with
saturated aqueous ammonium chloride, water and saturated aqueous sodium chloride, and
then dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced
pressure. The obtained residue was purified by silica gel column chromatography (eluent,
84 to 25% hexane in ethyl acetate) to obtain tert-butyl ((S)-1-(((1S,3R)-3-((2-((3-
cyanophenyl)amino)-4-(methylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)amino)-1-
oxopropan-2-yl)(methyl)carbamate (U3, 27.4 mg) as pale yellow solid.

MS m/z (M+H): 532.4

[0813]
3
[Formula 354]
|9 9
BOC,N\_)LN HN HN\_)LN HN
= H O —_— = H &S
B ) B B
N/*NQCN N/*HQCN
(u3)
'\)CJ)\ P
~ N HN
IR o'

B
N/)\N cN
H
@21-1)

By using tert-butyl ((S)-1-(((1S,3R)-3-((2-((3-cyanophenyl)amino)-4-
(methylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)amino)-1-oxopropan-2-
yl)(methyl)carbamate (U3), (E)-N-((S)-1-(((1S,3R)-3-((2-((3-cyanophenyl)amino)-4-
(methylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)amino)- 1-oxopropan-2-yl)-4-
(dimethylamino)-N-methyl-2-butenamide (21-1) was obtained in the same manner as that
of Example 35, (6) and (7).

'H-NMR (CDCl3) &: 8.33 (1H, s), 7.97 (1H, s), 7.66-7.61 (1H, m), 7.40-7.32 (2H, m), 7.27-
7.21 (1H, m), 6.93 (1H, dt, J=15.2, 5.9Hz), 6.43 (1H, d, J=15.2Hz), 6.43-6.35 (1H, m),
5.50-5.43 (1H, m), 5.16 (1H, q, J=7.0Hz), 3.77-3.68 (1H, m), 3.13 (2H, d, J=5.9Hz), 3.10
(3H, d, J=4.6Hz), 2.98 (3H, s), 2.66-2.56 (1H, m), 2.43-2.27 (1H, m), 2.29 (6H, s), 2.07-
1.98 (1H, m), 1.88-1.78 (2H, m), 1.44-1.24 (3H, m), 1.34 (3H, d, J=7.0Hz), 1.14-1.04 (1H,
m)

[0814]
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In the same manner as that of Example 69, (1), Intermediates (U4) and (U5) were

obtained.
[Table 219]
Corrlg)(j)und Structure Physicochemical data
| O
U4 BOC/NE)LH/\/\ -
Bog i §
Us N H/\/\ )
[0815]
%)
In the same manner as that of Example 69, (2), Intermediates (U6) to (U56) were
obtained.
[Table 220]
Conll}a:und Structure Physicochemical data
S O
U6 £ H SN F MS m/z (M+H): 529.4
| N/)\HQF
I ol
u7 B T N A oN MS m/z (M+H): 534.3
| N/)\HQ
!
0C \)L HIN
U8 IR TN \% MS m/z (M+H): 525.2
N/)\H F
rx‘l\)ok HNf N-N
U9 B Y R N € MS m/z (M+H): 549.4
‘ N/)\N
H
2 o
U10 *TTWTTNA, éN\ MS m/z (M+H): 549.4
/N\)OL HNJ/ "!/
Ull B T N A [N MS m/z (M+H): 549.4
‘ N/)\N
H
0 )/
U12 Boc” JHW\FN 1 MS m/z (M+H): 599.5
A AN
H
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[0816]

[Table 221]
Conll%);)und Structure Physicochemical data
I Q J/
Boc’N\,)LN N HN
Ul13 TN L, \ MS m/z (M+H): 549.4
N/)\H/©\/":\'N
W8 ol
U14 Boc” H ” X SN /Cf\ MS m/Z (M+H) 5494
\N)\H \NN
(0]
Boc”l‘\;)kN X HNJ/
Ul5 EoH Ay MS m/z (M+H): 549.5
N/)\N/Q
H /N\é
Bt
_N HN
Ul6 2o u“/\ﬁ\j@/w MS m/z (M+H): 532.4
N/)\H
L8 g
ul17 B YN Ly on MS m/z (M+H): 561.4
N/)\N
N
Boc"\“\r)OkN S HNJ/ F H
U18 Y HM\&“ b MS m/z (M+H): 543.4
LA A
H
LR ol
u19 Boo™y uw\@ MS m/z (M+H): 552.4
N/)\HJC[ >
A o)
U20 By uw\ﬁN N MS m/z (M+H): 576.4
N/)\N < o~
H
A
_N
v21 NN, MS m/z (M+H): 510.4
LA AN
H
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[0817]

[Table 222]
Conll%):und Structure Physicochemical data
Boc”’\“\)ciN N HNJ/ .
U22 : H“/\ﬁN y MS m/z (M+H): 524.4
LA AN
H
(0]
Boc/’L\Z)LN OJ
U23 E L MS m/z (M+H): 540.4
‘ N%N F
H
(0]
Boc”l‘\i)LN OJ X
U24 E \N on MS m/z (M+H): 547.4
‘N/)\N
N
a8 o
U25 BT N N A /@\ MS m/z (M+H): 554.4
N/)\H F
o)
Boc 'lIE)LN OJ\
U26 R y on MS m/z (M+H): 561.4
AT
|9 J/
U27 o ‘O\N MS m/z (M+H): 554.4
N/)\H F
(0]
U28 B"JJ” HNf MS m/z (M+H): 607.4
= SN A Z + . .
SWen
H S 0/\
r\‘l\)OL HNJ/N\N%\O/\
U29 Boc u”\@ ' MS m/z (M+H): 607.4
‘N/)\N
H
9 J/ »
U30 S e MS m/z (M+H): 607.4
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[0818]

[Table 223]
Conll}):und Structure Physicochemical data
| Q J/
U31 ‘N/ Nq MS m/z (M+H): 607.4
HO§(N\’\1
i
Boc”l‘\—)oLN HNJ
U32 E S MS m/z (M+H): 539.4
N/)\H F
Boc/’\‘lﬁ/t(iN HNJ
U33 R 8 CN MS m/z (M+H): 546.4
N/)\”
A ™
U34 E S MS m/z (M+H): 551.4
N/)\N F
H
| (0]
U35 B TN HN\JN\ Q MS m/z (M+H): 553.4
N/)\H F
AR N
U36 Z H S N oN MS m/z (M+H): 560.4
N/)\N
H
Boc”l‘\—iN HNT
U37 E a N MS m/z (M+H): 555.4
N//ku F
o)
Boc/’l‘\;)kN S HNJ\
U3 ”W\h on MS m/z (M+H): 520.4
| m@
| O J/
U39 TS W )
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[0819]

[Table 224]
Conll%);)und Structure Physicochemical data
WO W)
U40 Boc” TN \N MS m/z (M+H): 473.4
P
H
O
9 ©/
U4l ooy e MS m/z (M+H): 537.4
‘ N/*H/
F
9 ©/
u42 Boc’N\i)LH HN\N MS m/z (M+H): 525.4
O
9 /©/
U43 Boc %HM\#” MS m/z (M+H): 525.4
| N/)\H/\/
i
_N HN
U44 BT N Ly MS m/z (M-H): 519.5
P
H
LR ol
u4s BT N . F MS m/z (M+H): 553.5
(Y
H
| ﬂ -
_N HN
U46 Bt ) /©/F MS m/z (M+H): 525.4
N/)\H
Boc H o N
N N \
U47 H Ny N MS m/z (M+H): 527.4
| N/)\HQF
Boc H o HN/
N
U48 SN F MS m/z (M+H): 497.4
‘ m@
Boc’,‘\‘\)(iN HN "
U49 g MS m/z (M-H): 539.4
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[0820]

[Table 225]
Conll}):und Structure Physicochemical data
Boc, HO P
Us0 Sl ) CN MS m/z M+H): 504.4
SN Z +I): .
| N/)\HQ
Boc’L\)iN HN/A
Us1 S H ) MS m/z M+H): 551.5
N/)\N
N
Boc"l‘\iN HN/A
Us2 Z H a MS m/z (M+H): 558.5
N//J\N CN
H
o\
(0]
Boc ‘\)kN N Hi .
Us3 SOA MS m/z M+H): 497.4
| oy
9 _
Boc’N\E)LN AN HN /
Us4 I H N @N MS m/z (M+H): 539.5
N/)\H /F
(o]
Boc”\‘l\)LN A N F
U55 = HM\(gN @N MS m/z (M+H): 539.5
S
(0]
Boc”‘\‘\;)LN X HNT
Us6 = H A N F MS m/z (M+H): 485.4
LT
N
[0821]
(6)
In the same manner as that of Example 69, (3), Compounds (21-2) to (21-52) were
obtained.
[0822]
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[Table 226]

Compound
No.

Structure

Physicochemical data

21-2

‘\)OL AN
\TWN < H \\ HN .
o = =N
(X
N/)\N F

H

"H-NMR (CDCl5) &: 8.24 (1H, ddd, J=13.8,
7.2, 2.4Hz), 7.96 (1H, s), 7.12-6.88 (4H, m),
6.57-6.48 (1H, m), 6.42 (1H, d, J=15.2Hz),
6.29 (1H, s), 5.18 (1H, q, J=7.0Hz), 3.42 (2H,
q, J=6.4Hz), 3.11 (2H, d, J=5.3Hz), 3.00 3H,
s), 2.90-2.80 (1H, m), 2.42 (2H, t, J=6.9Hz),
2.27 (6H, s), 1.80-1.68 (2H, m), 1.37 (3H, d,
J=7.0Hz), 0.95-0.85 (2H, m), 0.79-0.68 (2H,
m)

21-3

|0 J/
\““WN%N < N
o = =N
. C

N/)\N
H

"H-NMR (CDCl») &: 7.95 (1H, s), 7.66 (1H,
s), 7.57-7.46 (2H, m), 7.17 (1H, s), 6.93 (1H,
dt, J=15.2, 5.9Hz), 6.57-6.48 (14, m), 6.47-
6.34 (2H, m), 5.17 (1H, q, J=7.0Hz), 3.55-
3.38 (4H, m), 3.10 (2H, d, J=5.9Hz), 2.98
(3H, s), 2.51 (3H, s), 2.43 (2H, t, J=6.6Hz),
2.26 (6H, s), 1.80-1.67 (4H, m), 1.35 (3H, d,
J=7.0Hz), 0.99 (3H, t, J=7.3Hz)

21-4

| (0]
N HN

(X Q
N/)\N F
H

"H-NMR (CDCl3) 5: 7.97 (1H, s), 7.79 (1H,
dt, J=11.9, 2.0Hz), 7.35-7.07 (3H, m), 6.94
(1H, dt, J=15.2, 5.9Hz), 6.67 (1H, dt, J=8.3,
2.0Hz), 6.62-6.52 (1H, m), 6.48-6.37 (1H, m),
6.32-6.20 (1H, m), 5.19 (1H, g, J=7.0Hz),
3.50-3.36 (4H, m), 3.10 (2H, dd, J=5.9,
1.3Hz), 2.99 (3H, s), 2.45 (2H, t, J=6.6Hz),
2.27 (6H, s), 1.83-1.70 (2H, m), 1.35 (3H, d,
J=7.0Hz), 1.01-0.83 (1H, m), 0.59-0.49 (2H,
m), 0.37-0.28 (2H, m)

21-5

zZ

I
N

| [e]
\"\‘WN%H § HN A
o = X
| b
"
H

"H-NMR (CDCl5) &: 8.09-7.99 (3H, m), 7.41-
7.32 (1H, m), 7.27-7.23 (1H, m), 7.03 (1H, d,
J=8.3Hz), 6.95 (1H, dt, J=14.9, 5.9Hz), 6.57-
6.48 (1H, m), 6.47-6.38 (1H, m), 6.29-6.21
(1H, m), 5.19 (1H, g, J=7.0Hz), 4.07 3H, s),
3.58-3.40 (4H, m), 3.14-3.06 (2H, m), 2.99
(3H, s), 2.50-2.40 (2H, m), 2.27 (6H, s), 1.82-
1.63 (4H, m), 1.36 (3H, d, J=6.9Hz), 1.03
(3H, t, J=7.4Hz)
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[0823]
[Table 227]

Compound
No.

Structure

Physicochemical data

21-6

| (0]
~ N HN =N
,‘\‘/\/Er Y H/\/\(g N—
- \
NN

J

H

"H-NMR (CDCl,) &: 8.15 (1H, d, J=1.7Hz),
7.97 (1H, s), 7.90 (1H, s), 7.44 (1H, dd, J=6.9,
2.0Hz), 7.32 (1H, d, J=8.9Hz), 7.09-7.02 (1H,
m), 6.94 (1H, dt, J=15.2, 5.9Hz), 6.59-6.49
(1H, m), 6.42 (1H, d, J=15.2Hz), 6.23-6.12
(1H, m), 5.19 (1H, g, J=7.0Hz), 4.06 (3H, s),
3.45-3.38 (4H, m), 3.13-3.06 (2H, m), 2.99
(3H, s), 2.50-2.39 (2H, m), 2.27 (6H, s), 1.85-
1.65 (4H, m), 1.36 (3H, d, J=7.3Hz), 1.01
(3H, t, J=7.4Hz)

21-7

9 J/ /
N N A HN N
\
N%\N
H

"H-NMR (CDCl5) &: 8.14 (1H, d, J=2.0Hz),
7.97 (1H, s), 7.78 (1H, s), 7.61 (1H, d,
J=9.2Hz), 7.24 (1H, dd, J=9.2, 2.0Hz), 7.02-
6.87 (2H, m), 6.58-6.48 (1H, m), 6.42 (1H, d,
J=15.2Hz), 6.20-6.11 (1H, m), 5.19 (1H, q,
J=7.2Hz), 4.19 (3H, s), 3.55-3.37 (4H, m),
3.13-3.07 (2H, m), 2.99 (3H, s), 2.50-2.37
(2H, m), 2.27 (6H, s), 1.80-1.65 (4H, m), 1.36
(3H, d, J=6.9Hz), 1.01 (3H, t, J=7.4Hz)

21-8

g J/
~ N HN F
’\"%O( ; H/\/\(EN AN
| |
N)\N N
H

"H-NMR (CDCl5) &: 8.18 (1H, dd, J=15.0,
2.0Hz), 7.99 (1H, d, J=2.0Hz), 7.95 (1H, s),
7.74-7.61 (1H, m), 6.94 (1H, dt, J=15.2,
5.9Hz), 6.68-6.54 (1H, m), 6.43 (1H, d,
J=15.2Hz), 6.35-6.25 (1H, m), 5.19 (1H, q,
J=7.0Hz), 3.90-3.81 (4H, m), 3.52-3.40 (4H,
m), 3.40-3.32 (4H, m), 3.14-3.06 (2H, m),
3.00 (3H, s), 2.50-2.38 (2H, m), 2.27 (6H, s),
1.82-1.63 (4H, m), 1.36 (3H, d, J=7.3Hz),
0.99 (3H, t, J=7.4Hz)

21-9

I Q J/
\’\“WN\L)LH § HN
o = SN QA
Y Q0w
N)\N N
H \

"H-NMR (CDCl5) &: 8.31 (1H, s), 8.01 (1H,
s), 7.87 (1H, s), 7.58 (1H, d, J=8.6Hz), 7.35-
7.28 (1H, m), 7.01-6.87 (2H, m), 6.62-6.51
(1H, m), 6.43 (1H, d, J=15.2Hz), 6.30-6.20
(1H, m), 5.20 (1H, q, J=6.9Hz), 4.04 (3H, s),
3.65-3.54 (2H, m), 3.50-3.39 (2H, m), 3.13-
3.06 (2H, m), 3.00 (3H, s), 2.45 (2H, t,
J=6.6Hz), 2.27 (6H, s), 1.84-1.68 (4H, m),
1.36 (3H, d, J=6.9Hz), 1.01 (3H, t, J=7.4Hz)

462




[0824]

[Table 228]

Compoun
No.

d

Structure

Physicochemical data

21-10

9 J/
\NWN%N T HN
N
N/)\N N
N

"H-NMR (CDCl5) &: 8.18 (1H, s), 7.97 (1H,
s), 7.79 (1H, s), 7.53 (1H, d, J=9.2Hz), 7.16-
7.07 (2H, m), 6.94 (1H, dt, J=15.2, 5.9Hz),
6.60-6.48 (1H, m), 6.42 (1H, d, J=15.2Hz),
6.17-6.04 (1H, m), 5.19 (1H, q, J=7.1Hz),
4.17 (3H, s), 3.60-3.50 (2H, m), 3.48-3.38
(2H, m), 3.12-3.06 (2H, m), 2.99 (3H, s), 2.44
(2H, t, J=6.8Hz), 2.27 (6H, s), 1.83-1.66 (4H,
m), 1.36 (3H, d, J=6.9Hz), 1.02 (3H, t,
J=7.4Hz)

21-11

"H-NMR (CDCl5) &: 7.96 (1H, s), 7.91 (1H,
s), 7.58 (1H, d, J=8.3Hz), 7.32 (1H, d,
J=7.3Hz), 7.09 (1H, dd, J=7.6, 7.6Hz), 6.98-
6.86 (2H, m), 6.57-6.46 (1H, m), 6.41 (1H, d,
J=15.2Hz), 6.17-6.06 (1H, m), 5.16 (1H, q,
J=7.0Hz), 4.13 (3H, s), 3.47-3.35 (2H, m),
3.22-3.12 (2H, m), 3.12-3.05 (2H, m), 2.97
(3H, s), 2.41 (2H, t, J=6.6Hz), 2.26 (6H, s),
1.78-1.66 (2H, m), 1.50-1.37 (2H, m), 1.33
(3H, d, J=6.9Hz), 0.75 (3H, t, J=7.4Hz)

21-12

"H-NMR (CDCls) &: 7.98 (1H, s), 7.77 (2H, d,
J=8.6Hz), 7.64-7.52 (3H, m), 6.94 (1H, dt,
J=15.2, 5.9Hz), 6.65-6.56 (1H, m), 6.48-6.36
(2H, m), 5.19 (1H, q, J=7.3Hz), 3.51-3.36
(4H, m), 3.11 (2H, dd, J=5.9, 1.3Hz), 3.00
(3H, s), 2.46 (2H, t, J=6.6Hz), 2.27 (6H, s),
1.83-1.69 (2H, m), 1.36 (3H, d, J=7.3Hz),
1.29-1.16 (1H, m), 0.60-0.50 (2H, m), 0.37-
0.27 (2H, m)

21-13

TH-NMR (CDCls) &: 8.22 (1H, s), 7.74 (2H, d,
J=8.6Hz), 7.60 (2H, d, J=8.6Hz), 7.30-7.27
(1H, m), 6.92 (1H, dt, J=15.2, 5.9Hz), 6.41
(1H, d, J=15.2Hz), 6.31-6.24 (1H, m), 5.16
(1H, g, J=7.3Hz), 4.35 (2H, t, J=6.6Hz), 3.78-
3.70 (1H, m), 3.10 (2H, d, J=5.9Hz), 2.97
(3H, s), 2.65-2.56 (1H, m), 2.32-2.26 (1H, m),
2.28 (6H, s), 2.04-1.96 (1H, m), 1.93-1.82
(2H, m), 1.86-1.78 (2H, m), 1.48-1.25 (3H,
m), 1.33 (3H, d, J=7.3Hz), 1.14-1.05 (1H, m),
1.09 (3H, t, J=8.9Hz)
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[0825]
[Table 229]

Compound
No.

Structure

Physicochemical data

21-14

| @ J/
~ LS HN F
N Z ~ N H
\/\/Er : H/\/\(EN @N\
H

"H-NMR (CDCls) 8: 7.98-7.85 (3H, m), 6.94
(1H, dt, J=15.2, 5.9Hz), 6.80-6.73 (1H, m),
6.56-6.46 (1H, m), 6.42 (1H, d, J=15.2Hz),
6.22-6.12 (1H, m), 5.18 (1H, q, J=7.0Hz),
4.47-4.35 (1H, m), 3.52-3.37 (4H, m), 3.15-
3.06 (2H, m), 3.03 (3H, d, J=5.0Hz), 2.99
(3H, s), 2.43 (2H, t, J=6.8Hz), 2.27 (6H, s),
1.85-1.58 (4H, m), 1.35 (3H, d, J=6.9Hz),
0.97 (3H, t, J=7.3Hz)

21-15

I 0 J/
TN
o = SN
| /@[»
N)\N N
N

MS m/z (M+H): 563.4

21-16

9 J/
\NWN%N N HN "
N/)\H X 0/

"H-NMR (CDCl5) 8: 8.75-8.68 (2H, m), 8.02
(1H, s), 7.90 (1H, d, J=9.2Hz), 7.34-7.27
(1H, m), 7.21 (1H, dd, J=9.2, 2.6Hz), 7.02
(1H, d, J=2.6Hz), 6.95 (1H, dt, J=15.2,
5.9Hz), 6.60-6.48 (1H, m), 6.43 (1H, d,
J=15.2Hz), 6.42-6.32 (1H, m), 5.20 (1H, g,
J=7.1Hz), 3.93 (3H, s), 3.62-3.51 (2H, m),
3.50-3.40 (2H, m), 3.13-3.07 (2H, m), 3.00
(3H, s), 2.45 (2H, t, J=6.6Hz), 2.27 (6H, s),
1.85-1.68 (4H, m), 1.37 (3H, d, J=7.3Hz),
1.05 (3H, t, J=7.4Hz)

21-17

9 J/
~ N HN
'\"/\/1( 4 H/\/\(EN _
E ‘ /O/
N/)\N SN
H

"H-NMR (CDCLy) &: 8.62 (1H, d, J=2.6Hz),
8.04 (1H, dd, J=8.6, 2.6Hz), 7.95 (1H, s),
7.09 (1H, d, J=8.3Hz), 6.99-6.93 (1H, m),
6.95 (1H, dt, J=15.2, 5.9Hz), 6.57-6.47 (1H,
m), 6.42 (1H, d, J=15.2Hz), 6.25-6.15 (1H,
m), 5.18 (1H, q, J=7.2Hz), 3.53-3.38 (4H,
m), 3.14-3.06 (2H, m), 2.99 (3H, s), 2.51
(3H, s), 2.44 (2H, t, J=6.6Hz), 2.27 (6H, s),
1.82-1.62 (4H, m), 1.36 (3H, d, J=6.9Hz),
0.99 (3H, t, J=7.4Hz)

21-18

I 9 J/
~ N HN
N N &
‘NT : H/\/\(gN /éK
N/)\N SN
H

"H-NMR (CDCls) &: 8.45 (1H, d, J=2.3Hz),
7.94 (1H, s), 7.92 (1H, d, J=2.0Hz), 7.00-
6.87 (2H, m), 6.58-6.47 (1H, m), 6.42 (1H,
d, J=15.2Hz), 6.25-6.15 (1H, m), 5.18 (1H,
q, J=7.2Hz), 3.57-3.38 (4H, m), 3.12-3.07
(2H, m), 2.99 (3H, s), 2.52-2.38 (2H, m),
2.45 (3H, s), 2.28 (3H, s), 2.27 (6H, ), 1.83-
1.63 (4H, m), 1.36 (3H, d, J=6.9Hz), 0.99
(3H, t, J=7.3Hz)
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[0826]
[Table 230]

Compound
No.

Structure

Physicochemical data

21-19

I Q J
\N%O(N\_)LH'O\(O&N
\
NAHQF

"H-NMR (CDCl5) é: 8.20 (1H, s), 7.72-7.65
(1H, m), 7.28-7.21 (1H, m), 7.14-7.09 (1H,
m), 7.12-7.09 (1H, m), 6.92 (1H, dt, J=15.2,
5.9Hz), 6.72 (1H, td, J=8.1, 2.2Hz), 6.41 (1H,
d, J=15.2Hz), 6.28-6.23 (1H, m), 5.16 (1H, q,
J=7.0Hz), 4.47 (2H, q, J=7.0Hz), 3.78-3.72
(1H, m), 3.10 (2H, d, J=5.9Hz), 2.97 (3H, s),
2.65-2.57 (1H, m), 2.32-2.26 (1H, m), 2.27
(6H, s), 2.06-1.96 (1H, m), 1.88-1.77 (2H, m),
1.46 (3H, t, J=7.0Hz), 1.37-1.26 (3H, m), 1.33
(3H, d, J=7.0Hz), 1.14-1.04 (1H, m)

21-20

"H-NMR (CDCl5) &: 8.23 (1H, s), 7.74 (2H, d,
J=8.6Hz), 7.60 (2H, d, J=8.6Hz), 7.34-7.31
(1H, m), 6.92 (1H, dt, J=15.2, 5.9Hz), 6.41
(1H, d, J=15.2Hz), 6.32-6.25 (1H, m), 5.16
(1H, q, J=7.0Hz), 4.46 (2H, q, J=7.0Hz),
3.78-3.70 (1H, m), 3.10 (2H, d, J=5.9Hz),
2.97 (3H, s), 2.65-2.58 (1H, m), 2.34-2.26
(1H, m), 2.27 (6H, s), 2.05-1.96 (1H, m),
1.87-1.78 (2H, m), 1.47 (3H, t, J=7.3Hz),
1.38-1.25 (3H, m), 1.33 (3H, d, J=7.0Hz),
1.14-1.04 (1H, m)

21-21

"H-NMR (CDCl) &: 8.18 (1H, s), 7.72-7.65
(1H, m), 7.28-7.19 (1H, m), 7.17-7.14 (1H,
m), 7.13-7.08 (1H, m), 6.92 (1H, dt, J=15.2,
5.9Hz), 6.72 (1H, td, J=8.3, 2.2Hz), 6.42 (1H,
d, J=15.2Hz), 6.29-6.21 (1H, m), 5.38-5.30
(1H, m), 5.16 (1H, g, J=7.0Hz), 3.78-3.70
(1H, m), 3.11 (2H, d, J=5.9Hz), 2.97 (3H, s),
2.64-2.56 (1H, m), 2.32-2.25 (1H, m), 2.28
(6H, s), 2.06-1.96 (1H, m), 1.86-1.74 (2H, m),
1.43 (6H, d, J=6.6Hz), 1.39-1.25 (3H, m),
1.33 (3H, d, J=7.0Hz), 1.14-1.04 (1H, m)

21-22

"H-NMR (CDCl) &: 8.21 (1H, s), 7.73 (2H, d,
J=8.6Hz), 7.60 (2H, d, J=8.6Hz), 7.29-7.25
(1H, m), 6.92 (1H, dt, J=15.2, 5.9Hz), 6.41
(1H, d, J=15.2Hz), 6.30-6.23 (1H, m), 5.37-
5.28 (1H, m), 5.16 (1H, q, J=7.0Hz), 3.79-
3.69 (1H, m), 3.10 (2H, d, J=5.9Hz), 2.97
(3H, s), 2.64-2.57 (1H, m), 2.32-2.26 (1H, m),
2.28 (6H, s), 2.05-1.95 (1H, m), 1.87-1.77
(2H, m), 1.43 (6H, d, J=5.9Hz), 1.39-1.31
(3H, m), 1.33 (3H, d, J=7.0Hz), 1.14-1.04
(1H, m)
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[0827]

[Table 231]
Conll%):und Structure Physicochemical data
o]
W*w\g
21-23 ° = Y Qe MS m/z (M+H): 618.5
LS
(o]
r‘\l\)oL HNJ/N~N(§LO/\
21-24 R G- g MS m/z (M+H): 618.5
‘N/)\N
H
|9 2
2125 | VYOS MS m/z (M+H): 618.5
| _L N
NN
o]
\w/\/\glll\)Lﬁ S HN\JN/
21-26 ‘NAN/@% -
HO Nen
3
-
'H-NMR (CDCl3) 8: 7.96 (1H, s), 7.82-
7.74 (1H, m), 7.31-7.25 (1H, m), 7.27-
7.21 (1H, m), 7.14-7.09 (1H, m), 6.93
(1H, dt, J=15.2, 5.9Hz), 6.72-6.64 (1H,
m), 6.43 (1H, d, J=15.2Hz), 6.37-6.31
\NWN‘%"N " (1H, m), 5.43-5.35 (1H, m), 5.16 (1H, q,
21-27 R G sNe! J=7.0Hz), 3.78-3.68 (1H, m), 3.61-3.50
oS | (2H, m), 312 (2H, d, J=5.9Hz), 2.98 (3H,
s), 2.66-2.57 (1H, m), 2.34-2.27 (1H, m),
2.29 (6H, s), 2.07-1.95 (1H, m), 1.88-1.78
(2H, m), 1.41-1.27 (3H, m), 1.33 3H, t,
J=6.3Hz), 1.32 (3H, d, J=7.0Hz), 1.16-
1.05 (1H, m)
TH-NMR (CDCl5) &: 7.98 (1H, s), 7.77
(2H, d, J=8.6Hz), 7.62-7.57 (1H, m), 7.57
(2H, d, J=8.6Hz), 6.93 (1H, dt, J=15.2,
5.9Hz), 6.49 (1H, d, J=15.2Hz), 6.40-6.35
o | (1H, m), 5.47-5.41 (1H, m), 5.15 (1H, q,
518 oAy H J=7.0Hz), 3.78-3.70 (1H, m), 3.59-3.49

(2H, m), 3.18 (2H, d, J=5.9Hz), 3.01 (3H,
s), 2.68-2.58 (1H, m), 2.36-2.28 (1H, m),
2.34 (6H, s), 2.08-1.96 (1H, m), 1.89-1.77
(2H, m), 1.47-1.24 (3H, m), 1.31 (3H, t,
J=7.3Hz), 1.30 (3H, d, J=7.0Hz), 1.15-
1.05 (1H, m)
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[0828]
[Table 232]

Compound
No.

Structure

Physicochemical data

21-29

"H-NMR (CDCl5) : 8.15-8.08 (1H, m), 7.97
(1H, s), 7.37-7.33 (1H, m), 7.25-7.16 (1H, m),
7.12-7.05 (1H, m), 6.92 (1H, dt, J=15.2, 5.9Hz),
6.68 (1H, td, J=8.3, 2.2Hz), 6.51 (1H, d,
J=15.2Hz), 6.35-6.28 (1H, m), 5.61-5.57 (1H,
m), 5.15 (1H, g, J=6.9Hz), 3.78-3.68 (1H, m),
3.21 (2H, d, J=5.9Hz), 2.99 (3H, s), 2.88-2.81
(1H, m), 2.67-2.56 (1H, m), 2.36 (6H, s), 2.36-
2.26 (1H, m), 2.03-1.95 (1H, m), 1.87-1.79 (2H,
m), 1.47-1.28 (3H, m), 1.35 (3H, d, J=7.0Hz),
1.14-1.05 (1H, m), 0.98-0.88 (2H, m), 0.70-0.63
(2H, m)

21-30

"H-NMR (CDCl5) &: 7.95 (1H, s), 7.82-7.74 (1H,
m), 7.29-7.25 (1H, m), 7.25-7.17 (1H, m), 7.13-
7.07 (1H, m), 6.92 (1H, dt, J=15.2, 5.9Hz), 6.68
(1H, td, J=8.3, 2.0Hz), 6.51 (1H, d, J=15.2Hz),
6.35-6.28 (1H, m), 5.25-5.18 (1H, m), 5.15 (1H,
q, J=7.3Hz), 4.34-4.23 (1H, m), 3.79-3.69 (1H,
m), 3.21 (2H, d, J=5.9Hz), 3.00 (3H, s), 2.68-
2.58 (1H, m), 2.38-2.27 (1H, m), 2.36 (6H, s),
2.05-1.97 (1H, m), 1.89-1.77 (2H, m), 1.47-1.24
(3H, m), 1.34 (3H, d, J=7.3Hz), 1.30 (6H, d,
J=7.0Hz), 1.15-1.05 (1H, m)

21-31

"H-NMR (CDCL) &: 7.97 (1H, s), 7.76 (2H, d,
J=8.6Hz), 7.66-7.63 (1H, m), 7.57 (2H, d,
J=8.6Hz), 6.92 (1H, dt, J=15.2, 5.9Hz), 6.50
(1H, d, J=15.2Hz), 6.41-6.35 (1H, m), 5.29-5.24
(1H, m), 5.16 (1H, q, J=7.0Hz), 4.32-4.20 (1H,
m), 3.79-3.70 (1H, m), 3.19 (2H, d, J=5.9Hz),
3.00 (3H, s), 2.66-2.58 (1H, m), 2.35-2.26 (1H,
m), 2.34 (6H, s), 2.05-1.97 (1H, m), 1.88-1.79
(2H, m), 1.47-1.27 (3H, m), 1.34 (3H, d,
J=7.0Hz), 1.31 (6H, d, J=6.6Hz), 1.14-1.04 (1H,
m)

21-32

"H-NMR (CDCl) &: 7.94 (1H, s), 7.77-7.70 (1H,
m), 7.11-7.06 (1H, m), 7.09-7.03 (1H, m), 6.97-
6.87 (1H, m), 6.94-6.85 (1H, m), 6.43 (1H, d,
J=15.2Hz), 6.37-6.30 (1H, m), 5.43-5.35 (1H,
m), 5.15 (1H, q, J=7.3Hz), 3.87 (3H, s), 3.76-
3.67 (1H, m), 3.12 (2H, d, J=5.9Hz), 3.07 (3H, d,
J=5.3Hz), 2.98 (3H, s), 2.64-2.56 (1H, m), 2.43-
2.29 (1H, m), 2.29 (6H, s), 2.09-1.98 (1H, m),
1.90-1.78 (2H, m), 1.43-1.24 (3H, m), 1.34 (3H,
d, J=7.3Hz), 1.15-1.02 (1H, m)
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[0829]

[Table 233]

Compound
No.

Structure

Physicochemical data

21-33

|9 J
~ N HN
‘ /©/
N/)\N
H

"H-NMR (CDCls) 8: 7.98 (1H, s), 7.75 (2H, d,
J=8.6Hz), 7.57 (2H, d, J=8.6Hz), 7.49-7.46 (1H,
m), 6.94 (1H, dt, J=15.2, 5.9Hz), 6.59-6.54 (1H,
m), 6.44 (1H, d, J=15.2Hz), 5.88-5.83 (1H, m),
5.18 (1H, q, J=7.0Hz), 4.38-4.28 (1H, m), 3.46-
3.39 (2H, m), 3.12 (2H, d, J=5.9Hz), 3.00 (3H,
s), 2.45 (2H, t, J=6.9Hz), 2.29 (6H, s), 1.80-1.72
(2H, m), 1.36 (3H, d, J=7.0Hz), 1.32 (6H, d,
J=6.6Hz)

21-34

"H-NMR (CDCly) &: 8.02 (1H, d, J=1.3Hz), 7.95
(1H, t, J=2.3Hz), 7.59 (1H, d, J=2.0Hz), 7.53
(1H, s), 7.39 (2H, d, J=2.6Hz), 6.93 (1H, dt,
J=15.1, 6.0Hz), 6.79 (1H, s), 6.71 (1H, brs), 6.42
(1H, d, J=15.1Hz), 6.17 (1H, t, J=5.9Hz), 5.19
(1H, g, J=7.2Hz), 3.54-3.37 (4H, m), 3.10 (2H,
d, J=6.0Hz), 3.00 (3H, s), 2.44 (2H, t, J=6.6Hz),
2.26 (6H, s), 1.82-1.62 (4H, m), 1.35 (3H, d,
J=7.2Hz), 0.99 (3H, t, J=7.3Hz)

21-35

"H-NMR (CDCl5) : 7.87 (1H, s), 6.92 (1H, dt,
J=15.2, 5.9Hz), 6.41 (1H, d, J=15.2Hz), 6.25
(1H, d, J=7.9Hz), 5.32-5.20 (1H, m), 5.15 (1H,
q, J=7.0Hz), 4.88-4.77 (1H, m), 3.81-3.63 (1H,
m), 3.47-3.34 (2H, m), 3.10 (2H, d, J=5.9Hz),
3.02-2.90 (6H, m), 2.67-2.53 (1H, m), 2.33-
2.19(7H, m), 2.07-1.95 (1H, m), 1.89-1.74 (2H,
m), 1.70-1.57 (2H, m), 1.40-1.18 (6H, m), 1.14-
1.02 (14, m), 0.97 (3H, t, J=7.6Hz)

21-36

"H-NMR (CDCls) &: 8.01 (1H, s), 7.54 (2H, d,
J=8.6Hz), 7.05 (1H, s), 6.98-6.84 (3H, m), 6.41
(1H, d, J=15.2Hz), 6.31 (1H, d, J=7.3Hz), 5.15
(1H, g, J=7.0Hz), 5.08-4.96 (1H, m), 3.81 (3H,
s), 3.80-3.68 (1H, m), 3.10 (2H, d, J=5.3Hz),
3.01-2.92 (6H, m), 2.72-2.59 (1H, m), 2.39-2.17
(7H, m), 2.10-1.77 (3H, m), 1.48-1.25 (6H, m),
1.18-1.02 (1H, m)

21-37

"H-NMR (CDCl5) &: 8.03 (1H, s), 7.67-7.55 (2H,
m), 7.12 (1H, s), 7.09-6.99 (2H, m), 6.92 (1H, dt,
J=15.2, 5.9Hz), 6.42 (1H, d, J=15.2Hz), 6.31
(1H, d, J=7.9Hz), 5.15 (1H, g, J=7.0Hz), 5.10-
5.00 (1H, m), 3.87-3.68 (1H, m), 3.11 (2H, d,
J=5.9Hz), 3.02-2.91 (6H, m), 2.72-2.58 (1H, m),
2.42-2.23 (TH, m), 2.12-1.75 (3H, m), 1.51-1.20
(6H, m), 1.18-1.04 (1H, m)
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[0830]
[Table 234]

Compound
No.

Structure

Physicochemical data

21-38

"H-NMR (CDCls) é: 8.01 (1H, s), 7.66-
7.53 (3H, m), 6.94 (1H, dt, J=15.2,
6.6Hz), 6.87 (2H, d, J=9.2Hz), 6.56-6.47
(1H, m), 6.41 (1H, d, J=15.2Hz), 5.18
(1H, q, J=7.0Hz), 5.04-4.93 (1H, m), 3.81
(3H, s), 3.50-3.38 (2H, m), 3.37-3.26 (2H,
m), 3.09 (2H, d, J=6.6Hz), 2.97 (3H, s),
2.46 (2H, t, J=6.6Hz), 2.26 (6H, s), 1.84-
1.69 (2H, m), 1.63-1.51 (2H, m), 1.34
(3H, d, J=6.6Hz), 0.96 (3H, t, J]=7.6Hz)

21-39

"H-NMR (CDCl3) &: 7.91 (1H, s), 7.41-
7.22 (5H, m), 6.92 (1H, dt, J=15.2,
5.9Hz), 6.40 (1H, d, J=15.2Hz), 6.25 (1H,
d, J=7.9Hz), 5.66-5.55 (1H, m), 5.13 (1H,
q, J=7.0Hz), 5.02-4.89 (1H, m), 4.72-4.64
(2H, m), 3.81-3.62 (1H, m), 3.10 (2H, d,
J=5.9Hz), 3.03-2.85 (6H, m), 2.66-2.48
(1H, m), 2.32-2.16 (7H, m), 2.12-1.70
(3H, m), 1.45-1.16 (6H, m), 1.14-0.85
(1H, m)

21-40

"H-NMR (CDCl5) 8: 7.94 (1H, s), 7.59-
7.53 (2H, m), 7.22-7.16 (1H, m), 7.04-
6.95 (2H, m), 6.93 (1H, dt, J=15.2,
5.9Hz), 6.42 (1H, d, J=15.2Hz), 6.37-6.31
(1H, m), 5.47-5.39 (1H, m), 5.16 (1H, q,
J=7.3Hz), 3.78-3.68 (1H, m), 3.48-3.40
(2H, m), 3.11 (2H, d, J=5.9Hz), 2.98 (3H,
s), 2.66-2.56 (1H, m), 2.35-2.26 (1H, m),
2.28 (6H, s), 2.05-1.96 (1H, m), 1.89-1.77
(2H, m), 1.74-1.61 (2H, m), 1.45-1.25
(3H, m), 1.34 (3H, d, J=7.3Hz), 1.16-1.02
(14, m), 1.00 (3H, t, J=7.3Hz)

21-41

"H-NMR (CDCl5) &: 7.95 (1H, s), 7.60-
7.54 (2H, m), 7.04-6.96 (2H, m), 6.97-
6.87 (1H, m), 6.96-6.91 (1H, m), 6.42
(1H, d, J=15.2Hz), 6.34-6.27 (1H, m),
5.40-5.35 (1H, m), 5.15 (1H, g, J=7.0Hz),
3.76-3.68 (1H, m), 3.11 (2H, d, J=5.9Hz),
3.06 (3H, d, J=5.3Hz), 2.98 (3H, s), 2.65-
2.56 (1H, m), 2.34-2.25 (1H, m), 2.28
(6H, ), 2.05-1.98 (1H, m), 1.88-1.78 (2H,
m), 1.40-1.28 (3H, m), 1.34 (3H, d,
J=7.0Hz), 1.15-1.04 (1H, m)
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[0831]
[Table 235]

Compound
No.

Structure

Physicochemical data

21-42

'H-NMR (CDCl;) &: 7.92 (1H, s), 7.78 (1H,
dd, J=14.2, 2.3Hz), 7.49 (1H, t, J=5.9Hz),
7.17 (1H, brs), 7.11-7.08 (1H, m), 7.01-6.86
(2H, m), 6.36-6.30 (2H, m), 4.68 (1H, d,
J=6.6Hz), 3.87 (3H, s), 3.68 (1H, dt, J=9.1,
2.4Hz), 3.55-3.41 (3H, m), 3.10 (2H, d,
J=5.9Hz), 3.07 (3H, d, J=4.6Hz), 2.48-2.43
(3H, m), 2.26 (6H, s), 1.96 (3H, brs), 1.78-
1.73 (2H, m)

21-43

"H-NMR (CDCl3) 8: 7.93 (1H, s), 7.63-7.55
(2H, m), 7.49 (1H, t, J=5.9Hz), 7.30 (1H, brs),
7.03-6.91 (3H, m), 6.35-6.28 (2H, m), 4.68
(1H, d, J=6.6Hz), 3.71-3.64 (1H, m), 3.56-
3.38 (3H, m), 3.10 (2H, d, J=5.3Hz), 3.05
(3H, d, J=5.1Hz), 2.48-2.43 (3H, m), 2.26
(6H, s), 2.10 (3H, brs), 1.78-1.73 (2H, m)

21-44

"H-NMR (CDCl3) &: 7.93 (1H, s), 7.36-7.23
(1H, m), 7.15-7.00 (2H, m), 7.00-6.85 (2H,
m), 6.40 (1H, d, J=15.2Hz), 6.27 (1H, d,
J=7.9Hz), 5.70-5.55 (1H, m), 5.13 (1H, q,
J=7.0Hz), 5.00-4.86 (1H, m), 4.74-4.62 (2H,
m), 3.78-3.61 (1H, m), 3.09 (2H, d, J=5.3Hz),
3.01-2.86 (6H, m), 2.67-2.51 (1H, m), 2.34-
2.19(7TH, m), 2.08-1.71 (3H, m), 1.49-1.19
(6H, m), 1.15-0.97 (1H, m)

21-45

"H-NMR (CDCl») &: 7.96 (1H, s), 7.80 (2H, d,
J=8.6Hz), 7.71 (1H, brs), 7.56 (2H, d,
J=8.6Hz), 7.51 (1H, t, J=5.9Hz), 6.96 (1H, dt,
J=15.2, 5.9Hz), 6.54 (1H, brs), 6.33 (1H, d,
J=15.2Hz), 4.69 (1H, d, J=6.6Hz), 3.72-3.65
(1H, m), 3.59-3.36 (3H, m), 3.12-3.07 (5H,
m), 2.49-2.26 (3H, m), 2.26 (6H, s), 1.97 (3H,
brs), 1.80-1.71 (2H, m)

21-46

'H-NMR (CDCl3) &: 7.96 (1H, s), 7.69-7.63
(2H, m), 7.04-6.98 (1H, m), 7.03-6.95 (2H,
m), 6.93 (1H, dt, J=15.2, 5.9Hz), 6.41 (1H, d,
J=15.2Hz), 6.33-6.26 (1H, m), 5.53-5.50 (1H,
m), 5.15 (1H, q, J=7.0Hz), 3.78-3.68 (1H, m),
3.10 (2H, d, J=5.9Hz), 2.97 (3H, s), 2.85-2.77
(1H, m), 2.64-2.55 (1H, m), 2.31-2.24 (1H,
m), 2.28 (6H, s), 2.05-1.95 (1H, m), 1.88-1.75
(2H, m), 1.41-1.24 (3H, m), 1.34 (3H, d,
J=7.0Hz), 1.15-1.02 (1H, m), 0.92-0.84 (2H,
m), 0.67-0.59 (2H, m)
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[0832]
[Table 236]

Compound

No Structure Physicochemical data

"H-NMR (CDCls) é: 8.74 (1H, s), 7.98
(1H, s), 7.87-7.84 (1H, m), 7.59-7.53 (1H,
m), 7.35 (1H, dd, J=7.6, 7.6Hz), 7.27-7.22
(1H, m), 6.93 (1H, dt, J=15.2, 5.9Hz),
6.53-6.45 (1H, m), 6.43 (1H, d,
\NW@’N A J=15.2Hz), 5.65-5.62 (1H, m), 5.17 (1H,
21-47 \ IO A Q q, J=7.0Hz), 3.78-3.69 (1H, m), 3.12 (2H,
Ny o | d, J=5.9Hz), 3.00 (3H, s), 2.87-2.80 (1H,
" m), 2.65-2.56 (1H, m), 2.37-2.28 (1H, m),
2.28 (6H, s), 2.06-1.95 (1H, m), 1.89-1.76
(2H, m), 1.42-1.22 (3H, m), 1.34 (3H, d,
J=7.0Hz), 1.14-1.07 (1H, m), 1.05-0.97
(2H, m), 0.74-0.65 (2H, m)

"H-NMR (CDCls) &: 8.01 (1H, s), 7.69-
7.55 (3H, m), 6.99-6.81 (3H, m), 6.57-
6.49 (1H, m), 6.41 (1H, dt, J=15.2,

0.
o LT | 1.3H2), 5.18 (1H, q, J=6.8Hz), 5.11-4.98
21-48 \N‘W/\g“ﬁu A, (1H, m), 3.81 (3H, s), 3.52-3.38 (2H, m),
(A, 3.10 (2H, dd, J=5.9, 1.3Hz), 3.01-2.89
M (6H, m), 2.47 (2H, t, J=6.9Hz), 2.26 (6H,
), 1.87-1.62 (2H, m), 1.34 (3H, d,
J=6.8Hz)

"H-NMR (CDCls) &: 8.20 (1H, d,
J=2.0Hz), 7.95 (1H, s), 7.42 (1H, dd,
J=8.6, 2.0Hz), 7.22 (1H, dd, J=8.6,
2.0Hz), 7.14-7.05 (1H, m), 6.94 (1H, dt,

- J=15.2, 5.9Hz), 6.61-6.51 (1H, m), 6.43
21-49 | o = H S /@QN (1H, d, J=15.2Hz), 6.34-6.24 (1H, m),

5.19 (1H, g, J=7.0Hz), 3.90 (3H, s), 3.52-

3.39 (2H, m), 3.15-3.06 (5H, m), 3.00
(3H, s), 2.44 (2H, t, J=6.6Hz), 2.27 (6H,
s), 1.82-1.68 (2H, m), 1.37 (3H, d,
J=7.0Hz)

"H-NMR (CDCls) 8: 8.35 (1H, s), 8.00
(1H, s), 7.49 (1H, d, J=8.6Hz), 7.31 (1H,
s), 7.01-6.84 (2H, m), 6.64-6.54 (1H, m),

| O
. i i _ | 6.48-6.38 (2H, m), 5.20 (1H, g, J=7.0Hz),
21-50 i - Ay @N 3.87 3H, s), 3.52-3.41 (2H, m), 3.17 (3H,
VoSN | d,J=5.3H2), 3.11 (2H, d, J=5.3Hz), 3.01

(3H, s), 2.44 (2H, t, J=6.3Hz), 2.27 (6H,
s), 1.83-1.70 (2H, m), 1.38 (3H, d,
J=7.0Hz)
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[0833]
[Table 237]

Compound
No.

Structure

Physicochemical data

9 P
21-51 Wﬁx\ﬁ gy
N/)\H

"H-NMR (CDCls) é: 7.94 (1H, s), 7.61-
7.55 (2H, m), 7.04-6.96 (2H, m), 6.98-
6.94 (1H, m), 6.98-6.89 (1H, m), 6.57-
6.51 (1H, m), 6.42 (1H, d, J=15.2Hz),
6.28-6.22 (1H, m), 5.19 (1H, q, J=7.0Hz),
3.51-3.38 (2H, m), 3.10 (2H, d, J=5.9Hz),
3.07 (3H, d, J=5.3Hz), 2.99 (3H, s), 2.43
(2H, t, J=6.3Hz), 2.27 (6H, s), 1.77-1.69
(2H, m), 1.36 (3H, d, J=7.0Hz)

~ f\‘l\)(i O/r
21-52 YN L,
BYEN
H

F

"H-NMR (CDCl5) &: 8.19 (1H, s), 7.72-
7.66 (1H, m), 7.28-7.21 (1H, m), 7.14-
7.11 (1H, m), 7.14-7.09 (1H, m), 6.92
(1H, dt, J=15.2, 5.9Hz), 6.72 (1H, td,
J=8.3,2.0Hz), 6.41 (1H, d, J=15.2Hz),
6.29-6.22 (1H, m), 5.16 (1H, g, J=7.0Hz),
4.36 (2H, t, J=6.6Hz), 3.79-3.70 (1H, m),
3.10 (2H, d, J=5.9Hz), 2.97 (3H, s), 2.65-
2.56 (1H, m), 2.32-2.25 (1H, m), 2.27
(6H, ), 2.03-1.96 (1H, m), 1.91-1.81 (2H,
m), 1.86-1.77 (2H, m), 1.38-1.26 (3H, m),
1.33 (3H, d, J=7.0Hz), 1.10-1.03 (1H, m),
1.06 (3H, t, J=7.6Hz)

[0834]
(7
[Formula 355]

9 f o J/
|
SNNF N\.)LN o M N N HN
I/Wg Y N X L, . o ’Il/\/\n/ é H % L
lN/)\N N ° I /)N\ /GE\\'N
N

(21-23)

(21-53)

To (S,E)-ethyl 6-((5-(5-(2-(4-(dimethylamino)-N-methyl-2-
butenamido)propaneamido)- 1-pentyn-1-yl)-4-(propylamino)pyrimidin-2-yl)amino)- 1 H-

indazole-1-carboxylate (21-23, 17.3 mg), tetrahydrofuran (1.0 mL) and 1.0 mol/L aqueous

lithium hydroxide (1.0 mL) were added at room temperature, and the mixture was stirred at

the same temperature for 30 minutes.

To the reaction mixture, water and ethyl acetate

were added. The organic layer was separated, washed with saturated aqueous sodium

chloride, and then dried over anhydrous sodium sulfate, and the solvent was evaporated

under reduced pressure.

The obtained residue was purified by basic silica gel column

chromatography (eluent, 100 to 90% ethyl acetate in methanol) to obtain (S,E)-N-(1-((5-(2-




((1H-indazol-6-yl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-

oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide (21-53, 9.8 mg) as pale

yellow solid.

'H-NMR (CDCl3) &: 10.6-10.2 (1H, m), 8.26 (1H, s), 8.03-7.92 (2H, m), 7.62 (1H, d,
J=8.6Hz), 7.50-7.40 (1H, m), 7.17-7.05 (1H, m), 6.95 (1H, dt, J=15.2, 5.9Hz), 6.78-6.64
(1H, m), 6.44 (1H, d, J=15.2Hz), 6.26-6.12 (1H, m), 5.20 (1H, q, J=7.0Hz), 3.57-3.38 (4H,
m), 3.16-3.08 (2H, m), 3.01 (3H, s), 2.45 (2H, t, J=6.6Hz), 2.28 (6H, s), 1.83-1.65 (4H, m),

1.37 (3H, d, J=6.9Hz), 1.01 (3H, t, J=7.4Hz)
[0835]
®)

By using Compounds (21-24) to (21-26), Compounds (21-54) to (21-56) were

obtained in the same manner as that of Example 69, (7).

[Table 238]

Compound

Structure
No.

Physicochemical data

|
21-54 \,T,WNt)Lm N HNT NNH

"H-NMR (CDCl5) 3: 10.9-10.6 (1H, m),
8.31 (1H, s), 8.09 (1H, d, J=7.6Hz), 8.04
(1H, s), 7.82-7.68 (1H, m), 7.37 (1H, dd,
J=8.3, 7.9Hz), 7.15 (1H, d, J=8.3Hz), 6.95
(1H, dt, J=15.2, 5.9Hz), 6.62-6.50 (1H, m),
6.44 (1H, d, J=15.2Hz), 6.32-6.20 (1H, m),
5.20 (1H, q, J=7.2Hz), 3.59-3.40 (4H, m),
3.16-3.07 (2H, m), 3.00 (3H, s), 2.45 (2H, t,
J=6.8Hz), 2.28 (6H, s), 1.85-1.58 (4H, m),
1.37 (3H, d, J=6.9Hz), 1.01 (3H, t, J=7.4Hz)

~ Z ’L\)CL HNJ/
21-55 Y Y u“/\@ N
(L

H

"H-NMR (CDCl3) &: 10.5-10.0 (1H, m),
8.20 (1H, s), 8.00 (1H, s), 7.97 (1H, s),
7.48-7.37 (2H, m), 7.16-7.05 (1H, m), 6.95
(1H, dt, J=15.2, 5.9Hz), 6.63-6.50 (1H, m),
6.43 (1H, d, J=15.2Hz), 6.25-6.08 (1H, m),
5.20 (1H, q, J=7.0Hz), 3.65-3.37 (4H, m),
3.14-3.07 (2H, m), 3.00 (3H, s), 2.44 (2H, t,
J=6.6Hz), 2.27 (6H, s), 1.85-1.61 (4H, m),
1.36 (3H, d, J=6.9Hz), 1.01 (3H, t, J=7.4Hz)

R B o
21.56 i G- M
PN
N

"H-NMR (CDCls) &: 12.7-12.3 (1H, m),
8.06 (1H, s), 7.98 (1H, s), 7.52-7.43 (1H,
m), 7.37-7.29 (1H, m), 7.12-7.03 (2H, m),
6.95 (1H, dt, J=15.2, 5.9Hz), 6.70-6.58 (1H,
m), 6.43 (1H, d, J=15.2Hz), 6.32-6.24 (1H,
m), 5.20 (1H, g, J=7.0Hz), 3.53-3.35 (4H,
m), 3.15-3.05 (2H, m), 3.00 (3H, s), 2.45
(2H, t, J=6.6Hz), 2.27 (6H, s), 1.85-1.58
(4H, m), 1.36 (3H, d, J=6.9Hz), 0.95 (3H, t,
J=7.4Hz)
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[0836]

[Example 70]
(D
[Formula 356]
| 9
J/ Boc” \)LN/\/\ J/

HN H |\j’\

I | SN (U4) _ Boc™ " TN % HIN
o = \N
N/)\CI I N/)\CI

(1) (V1)

To a solution of 2-chloro-5-iodo-N-propylpyrimidin-4-amine (F1, 2.00 g) and (S)-
tert-butyl methyl(1-oxo-1-(4-pentyn-1-ylamino)propan-2-yl)carbamate (U4, 2.16 g) in N,N-
dimethylformamide (40 mL), triethylamine (4.67 mL),
bis(triphenylphosphine)palladium(II) dichloride (0.47 g) and copper(I) iodide (0.26 g) were
added at room temperature, and the mixture was stirred at the same temperature for 1.5
hours, and then further stirred at 45°C for 0.5 hour. The reaction mixture was cooled to
room temperature, and then saturated aqueous ammonium chloride and ethyl acetate were
added to the reaction mixture. The organic layer was separated, washed with saturated
aqueous sodium chloride, and then dried over anhydrous sodium sulfate, and the solvent
was evaporated under reduced pressure. The obtained residue was purified by silica gel
column chromatography (eluent, 80 to 30% hexane in ethyl acetate) to obtain (S)-tert-butyl
(1-((5-(2-chloro-4-(propylamino)pyrimidin-5-yl)-4-pentyn- 1 -yl)amino)- 1 -oxopropan-2-
yl)(methyl)carbamate (V1, 2.49 g) as pale yellow oil.

MS m/z (M+H): 438.3
[0837]

(@)

[Formula 357]

f HZNJQ\ | 0
(V1) (V2)
To a solution of tris(dibenzylideneacetone)dipalladium(0) (1.0 mg) in 1,4-dioxane
(0.86 mL), 2-(dicyclohexylphosphino)-3,6-dimethoxy-2',4",6'-triisopropyl-1,1'-biphenyl
(1.5 mg) was added at room temperature under a nitrogen atmosphere, and the mixture was

stirred at 100°C for 5 minutes. The reaction mixture was cooled to room temperature, and

then (S)-tert-butyl (1-((5-(2-chloro-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-
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1-oxopropan-2-yl)(methyl)carbamate (V1, 12.5 mg), 2-methyl-4-aminopyridine (4.0 mg)
and cesium carbonate (19 mg) were added, and the mixture was stirred at 70°C for 1 hour.
The reaction mixture was cooled to room temperature, and then ethyl acetate was added to
the reaction mixture. The insoluble matter was removed by filtration through Cerite, and
then the solvent was evaporated under reduced pressure. The obtained residue was
purified by silica gel column chromatography (eluent, 80 to 0% hexane in ethyl acetate) to
obtain (S)-tert-butyl methyl(1-((5-(2-((2-methylpyridin-4-yl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)carbamate (V2, 5.6
mg) as yellow oil.

MS m/z (M+H): 510.4

[0838]
(3)
[Formula 358]
0 o
5 ,IL\)LN HNJ/ HIL\)LN HNJ/
océH/\/\ﬁ*N 2 éH/\/\(gN AN
L (L
W) H H
~ l!l\)ol\ HNJ/
N/J\H A

(2-1)

By using (S)-tert-butyl methyl(1-((5-(2-((2-methylpyridin-4-yl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)carbamate (V2),
(S,E)-4-(dimethylamino)-N-methyl-N-(1-((5-(2-((2-methylpyridin-4-yl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)-2-butenamide (22-
1) was obtained in the same manner as that of Example 35, (6) and (7).
'H-NMR (CDCl3) &: 8.30 (1H, d, J=5.6Hz), 7.98 (1H, s), 7.50 (1H, d, J=2.0Hz), 7.37 (1H,
dd, J=5.6, 2.0Hz), 7.07-7.00 (1H, m), 6.95 (1H, dt, J=15.2, 5.9Hz), 6.59-6.48 (1H, m), 6.47-
6.35 (2H, m), 5.19 (1H, q, J=7.0Hz), 3.60-3.40 (4H, m), 3.14-3.07 (2H, m), 3.00 (3H, s),
2.52 (3H, s), 2.44 (2H, t, J=6.6Hz), 2.27 (6H, s), 1.85-1.65 (4H, m), 1.36 (3H, d, J=6.9Hz),
1.01 (3H, t, J=7.3Hz)
[0839]
“)

In the same manner as that of Example 70, (1), Intermediates (V3) to (V5) were

obtained.
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[Table 239]

Compound ) )
Structure Physicochemical data
No.
L5 g -
V3 S e MS m/z (M+H): 503.4
= SN
| N/)\CI
Bog J/
V4 a”j*ﬁ“\% MS m/z (M+H): 450.3
\
N/)\CI
l\‘l\)(i HNS O
V5 B N \n MS m/z (M+H): 494.3
‘ N/)\CI
[0840]
®)

In the same manner as that of Example 70, (2), Intermediates (V6) to (V59) were

obtained.
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[Table 240]

Compound

No Structure Physicochemical data
'R i
V6 BTN N N MS m/z (M+H): 546.4
LA L0
N
il
V7 B NN, MS m/z (M+H): 546.4
L5 ol
V8 B Y N N N\] MS m/z (M+H): 547.4
N/)\HQN/
I ol
V9 Boc H N X ‘\N /©/\Nj/ MS m/z (M+H)Z 560.5
N/ H &
I i
V10 BTN N, N MS m/z (M+H): 552.4
X S
H
I8 o)
Vil S Ay @s% MS m/z (M+H): 566.4
N/)\H N/
‘\)OL
V12 - I NG MS m/z (M+H): 514.4
SPPNG"
H
P
_N HN cl
V13 Boe™ YN S, MS m/z (M+H): 530.4
LA AN
H
12 ol
V14 B YN N Ay mbw MS m/z (M+H): 593.5
A, N
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[0841]

[Table 241]
Con;}):und Structure Physicochemical data
AR
V15 “ I H N Ay /CFN MS m/z (M+H): 593.5
N/)\ﬁ N\-\/o\
o]
Boc”‘\‘\)LN R HNJ/ /
V16 2 W S a8 @LN(“ MS m/z (M+H): 592.5
N” N /N\
Boc”\“\)(iN A HNJ/ i /
V17 . S @“ MS m/z (M+H): 610.5
N/)\N {
H N—
IS
V18 TTWTTSA, NT o= MS m/z (M+H): 623.5
ey
(0]
Boc ‘\)LN X HNJ/ "\‘3 .
V19 EQY Ay N MS m/z (M+H): 561.5
pNe
| (o]
V20 S S DN MS m/z (M+H): 562.4
AT
B /’\“\iN HNJ/ NfN
V21 I R Ay /©/N / MS m/z (M+H): 562.4
\N/ \
Boc”\“\,/tOLN N HNJ/
V22 ER | \)N\ /@\ MS m/z (M+H): 561.5
N/ H l\\l'\\N>
ool
V23 PN T sNel MS m/z (M+H): 562.4
N/)\N N
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[0842]

[Table 242]
Con;}):und Structure Physicochemical data
- J/
Boc/N:)LN « M ‘
V24 : HNN MS m/z (M+H): 562.4
‘N/)\N/@N’N-‘
H N
LR ol
V25 Boc™ YN D Au - MS m/z (M+H): 499.4
N H/EN\'N‘
5 o
V26 TN TNA MS m/z (M+H): 527.4
\N/ HJ\\N
|0 J/
Boc’N\;)LN X HN / .
V27 N Ay N MS m/z (M+H): 579.5
“/*H/(:@o ]
9 J/
V28 o TN g MS m/ -
R Ly { m/z (M+H): 579.5
Cr
A TR
I 9 J/
Boc’N\;)LN N HN / .
V29 i L, NN MS m/z (M+H): 550.5
[ A AN
NN
| o]
V30 S N (N MS m/z (M+H): 564.5
YV
\\)‘i
_N HN
V31 BT N & Ay NfN MS m/z (M+H): 580.5
N/AHI\L/O \
Boc HO HNJ/
N
V32 d* ' i MS m/z (M+H): 591.5
O
N H b
Boc HO J/
V33 MS m/z (M+H): 561.5
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[0843]

[Table 243]
Conll%):und Structure Physicochemical data
BocN H o] HNJ/
V34 M HN“ MS m/z (M+H): 561.5
\ N/)\N/©\/\\N
H
o3 ol
V35 d* I . o MS m/z (M+H): 605.5
N N Npo\
Boc  Q J/ o)
V36 PN ‘””\N @Nov MS m/z (M+H): 619.5
N7 N ’
di _ )
N7 A \ MS m/z (M+H): 619.5
V37 - /©\AN“ (
H S o
| Q J/
V38 B°C’N%ﬁNN oy o MS m/z (M+H): 594.5
‘N/)\N N L
H
0 J/
V39 N MS m/z (M+H): 608.5
\N/)\N N
H
Boi‘ HON HNJ/ o
V40 d* i S /@m MS m/z (M+H): 591.5
L
Boc @ J/
val g“j*ﬁ S ‘H”\N - “/-N MS m/z (M+H): 562.5
N7 N N
BocN H o ) _ o —~ .
V42 I MS m/z (M+H): 606.5
N” N x
g ON < I .
V43 ) Ay ol MS m/z (M+H): 576.5
P2 N A Y,
H
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[0844]

[Table 244]
Conll}):und Structure Physicochemical data
s 8l HN
N
V44 gj* NN, oo oo MS m/z (M+H): 620.5
N
\N/ ' |
P oy
V45 H“/\h o MS m/z (M+H): 592.5
NN
H O—
8w e
V46 = NN, N MS m/z (M+H): 637.6
L L N
NR o
i ol
Boc” YN A o~
V47 EoH Sy { MS m/z (M+H): 637.5
A
o
\\i
V48 P NN, O MS m/z (M+H): 623.5
2
N -
A8 e
V49 BTN, MS m/z (M+H): 550.5
‘N/)\N/&LN
H
5 ,rll\)OLN HN O o
V50 LWL v MS m/z (M+H): 638.5
| L LN
A be
Boc Q@ o
V51 M ‘”N\N I MS m/z (M+H): 649.5
NAH/C@/O \
Boc HO
N N S HN o—
V52 d)k H N Ay { MS m/z (M+H): 649.5
SeN
H o
[¢]
Boc (o} J/
V53 0 MS m/z (M+H): 635.6
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[0845]

[Table 245]
Conll}a:und Structure Physicochemical data
BO(;,\‘ M i HN/(
V54 d*u”\@ NK MS m/z (M+H): 562.5
\N/ H&N
BOCN H o] ) HNJ/
V55 d* N D Ao n_N MS m/z (M+H): 578.5
It
| \)OL
N HN
V56 B Y NN, JCH MS m/z (M+H): 567.5
‘N/)\u N\_N
Boc HO HNJ/
V57 M A, /@\jN MS m/z (M+H): 579.5
A \
N
| \)OL
N HN
V58 o N N A N MS m/z (M+H): 567.3
N
NAH/C@/F
Boe o] HN
N
V59 N S, N MS m/z (M+H): 579.5
| L N
2,0
[0846]
(6)

By using Intermediates (V3), Intermediates (V60) and (V61) were obtained in the

same manner as that of Example 36, (11).
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[Table 246]

Corrlg)(;)und Structure Physicochemical data
L9 . ‘NO\
V60 o WS MS m/z (M+H): 498.4
‘N/ N
N
L9 i ‘NO\
V61 S N MS m/z (M+H): 524.5
Nig mA
[0847]
(7

By using Intermediates (V5), Intermediates (V62) to (V65) were obtained in the

same manner as that of Example 35, (2).

[Table 247]
Conll}):und Structure Physicochemical data
BOC,AJ\)CLN HN>SON
V62 B S @\ MS m/z (M+H): 569.4
N/)\H F
‘ ? A0
Boc’N\,)J\N HN >
V63 2 H SN MS m/z (M+H): 569.4
N/)\N
N
I Q o
Boc’N\)LN L
Vo4 E S MS m/z (M+H): 576.4
N/)\u CN
Q 0]
Boc \)LN BN
V65 : H & OCN MS m/z (M+H): 576.4
N/)\u
[0848]
(®)

In the same manner as that of Example 35, (6) and (7), Compounds (22-2) to (22-

61) were obtained.
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[Table 248]

Compound
No.

Structure

Physicochemical data

22-2

o]
| J/
~ NN HN
Oy 20
N/)\N
H

"H-NMR (CDCl5) &: 8.77 (1H, dd, J=4.0,
1.5Hz), 8.40 (1H, d, J=2.3Hz), 8.10-7.96
(3H, m), 7.72 (1H, dd, J=8.9, 2.3Hz), 7.35
(1H, dd, J=8.3, 4.0Hz), 7.30-7.21 (1H, m),
6.95 (1H, dt, J=15.2, 5.9Hz), 6.62-6.50 (1H,
m), 6.43 (1H, d, J=15.2Hz), 6.38-6.27 (1H,
m), 5.20 (1H, g, J=7.0Hz), 3.63-3.51 (2H,
m), 3.50-3.39 (2H, m), 3.14-3.07 (2H, m),
3.00 (3H, ), 2.45 (2H, t, J=6.6Hz), 2.27
(6H, ), 1.86-1.68 (4H, m), 1.37 (3H, d,
J=7.3Hz), 1.04 (3H, t, J=7.4Hz)

22-3

"H-NMR (CDCls) &: 8.87 (1H, d, J=2.6Hz),
8.81 (1H, d, J=2.6Hz), 8.07-7.98 (2H, m),
7.78-7.72 (1H, m), 7.63-7.40 (3H, m), 6.95
(1H, dt, J=15.2, 5.9Hz), 6.64-6.50 (1H, m),
6.50-6.33 (2H, m), 5.20 (1H, q, J=7.0Hz),
3.64-3.51 (2H, m), 3.51-3.40 (2H, m), 3.15-
3.06 (2H, m), 3.00 (3H, s), 2.45 (2H, t,
J=6.6Hz), 2.27 (6H, s), 1.87-1.67 (4H, m),
1.37 (3H, d, J=7.3Hz), 1.04 (3H, t, J=7.4Hz)

22-4

"H-NMR (CDCly) 5: 8.76 (1H, d, J=2.0Hz),
8.67 (1H, d, J=2.0Hz), 8.58 (1H, d,
J=2.3Hz), 8.10-7.82 (3H, m), 7.55-7.45
(1H, m), 6.95 (1H, dt, J=15.2, 5.9Hz), 6.63-
6.51 (1H, m), 6.48-6.30 (2H, m), 5.20 (1H,
q, J=6.9Hz), 3.64-3.53 (2H, m), 3.50-3.40
(2H, m), 3.13-3.07 (2H, m), 3.00 (3H, s),
2.45 (2H, t, J=6.6Hz), 2.27 (6H, s), 1.85-
1.68 (4H, m), 1.37 (3H, d, J=6.9Hz), 1.04
(3H, t, J=7.4Hz)

22-5

"H-NMR (CDCl5) &: 8.33 (1H, d, J=2.3Hz),
8.03-7.85 (3H, m), 7.70 (1H, dd, J=9.1,
2.5Hz), 7.28-7.15 (2H, m), 6.95 (1H, dt,
J=15.2, 5.9Hz), 6.60-6.48 (1H, m), 6.46-
6.38 (1H, m), 6.35-6.22 (1H, m), 5.20 (1H,
q, J=7.0Hz), 3.62-3.50 (2H, m), 3.50-3.37
(2H, m), 3.14-3.06 (2H, m), 3.00 3H, s),
2.71 3H, ), 2.45 (2H, t, J=6.6Hz), 2.27
(6H, ), 1.86-1.66 (4H, m), 1.36 (3H, d,
J=7.3Hz), 1.03 (3H, t, J=7.3Hz)
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[0849]
[Table 249]

Compound
No.

Structure

Physicochemical data

22-6

|9 J/
< N HN
’\\‘/\/I(éu Q\N N
‘/x/CU
NN S
N

"H-NMR (CDCl5) &: 8.84 (1H, s), 8.69 (1H,
d, J=2.0Hz), 8.05-7.94 (2H, m), 7.44 (1H,
dd, J=8.9, 2.3Hz), 7.34-7.27 (1H, m), 6.95
(1H, dt, J=15.2, 5.9Hz), 6.62-6.50 (1H, m),
6.48-6.37 (1H, m), 6.37-6.25 (1H, m), 5.20
(1H, q, J=7.0Hz), 3.58-3.38 (4H, m), 3.14-
3.05 (2H, m), 3.00 (3H, s), 2.45 (2H, t,
J=6.6Hz), 2.27 (6H, s), 1.82-1.67 (4H, m),
1.36 (3H, d, J=6.9Hz), 1.03 (3H, t, J=7.4Hz)

22-7

9 J/
~ N A HN
NNF <N
‘/\/j)(é N % § ]
-
NTON N

'H-NMR (CDCls) &: 8.28 (1H, d, J=2.0Hz),
7.97 (1H, s), 7.75-7.60 (2H, m), 7.17-7.08
(1H, m), 6.95 (1H, dt, J=15.2, 5.9Hz), 6.59-
6.48 (1H, m), 6.42 (1H, d, J=15.2Hz), 6.25-
6.10 (1H, m), 5.19 (1H, q, J=7.0Hz), 3.58-
3.37 (4H, m), 3.15-3.06 (2H, m), 2.99 (3H,
s), 2.82 (3H, s), 2.44 (2H, t, J=6.6Hz), 2.27
(6H, s), 1.85-1.65 (4H, m), 1.36 (3H, d,
J=7.3Hz), 1.01 (3H, t, J=7.4Hz)

22-8

19 J/
N N HN F
N G HW\(gN P
H ‘ ‘
N)\N N

H

"H-NMR (CDCl5) &: 8.42-8.29 (2H, m), 8.08
(1H, d, J=2.6Hz), 7.97 (1H, s), 7.28-7.20
(1H, m), 6.95 (1H, dt, J=15.2, 5.9Hz), 6.60-
6.48 (1H, m), 6.48-6.37 (2H, m), 5.19 (1H,
q, J=7.0Hz), 3.67-3.38 (4H, m), 3.14-3.07
(2H, m), 3.00 (3H, s), 2.44 (2H, t, J=6.6Hz),
2.28 (6H, s), 1.85-1.61 (4H, m), 1.36 (3H, d,
J=6.9Hz), 1.01 (3H, t, J=7.4Hz)

22-9

N HN cl

o = ‘\N /‘

N/)\ N

Iz

"TH-NMR (CDCl») &: 8.55 (1H, dd, J=2.0,
2.0Hz), 8.42 (1H, d, J=2.0Hz), 8.17 (1H, d,
J=2.0Hz), 7.96 (1H, s), 7.27-7.20 (1H, m),
7.11-7.02 (1H, m), 7.00-6.89 (1H, m), 6.58-
6.39 (2H, m), 5.18 (1H, q, J=7.3Hz), 3.57-
3.39 (4H, m), 3.17-3.08 (2H, m), 3.00 (3H,
s), 2.44 (2H, t, J=6.9Hz), 2.29 (6H, s), 1.83-
1.65 (4H, m), 1.38 (3H, d, J=6.9Hz), 1.02
(3H, t, J=7.4Hz)
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[0850]

[Table 250]
Conll%);)und Structure Physicochemical data
"H-NMR (CDCls) &: 8.15 (1H, s), 7.99-7.85
(2H, m), 7.50-7.32 (2H, m), 7.24-7.13 (1H,
m), 6.95 (1H, dt, J=15.2, 5.9Hz), 6.65-6.54
R} LR HNf (1H, m), 6.43 (1H, d, J=15.2Hz), 6.25-6.11
29.10 VY Hw\ﬁ Y (1H, m), 5.18 (1H, q, J=6.9Hz), 4.59-4.43
(A 0 | (2H, m), 3.88-3.75 (2H, m), 3.57-3.35 (4H,
“ m), 3.29 (3H, s), 3.15-3.05 (2H, m), 3.00
(3H, s), 2.51-2.39 (2H, m), 2.27 (6H, s),
1.85-1.60 (4H, m), 1.36 (3H, d, J=6.9Hz),
1.01 3H, t, J=7.4Hz)
L9 J/
\N/\/}O(N\)LH/\/\E’\LN 6 S
22-11 Y g MS m/z (M+H): 604.
H
9 )/
\N/\%T)rN\)ku/\/\E’lN N/
22-12 L, v MS m/z (M+H): 603.5
W \)L
22-13 N\ﬁ @ MS m/z (M+H): 621.5
"H-NMR (CDCl5) &: 8.08 (1H, s), 7.98-7.88
(1H, m), 7.38 (1H, dd, J=8.9, 2.0Hz), 7.21
(1H, d, J=8.9Hz), 7.16-7.10 (1H, m), 6.95
. s (1H, dt, J=15.2, 5.9Hz), 6.63-6.53 (1H, m),
A M — 6.43 (1H, d, J=15.2Hz), 6.20-6.10 (1H, m),
22-14 = W\ﬁi 5.19 (1H, q, J=7.3Hz), 4.37-4.23 (2H, m),
N _| 4.06 3H, s), 3.80-3.70 (2H, m), 3.68-3.35
(4H, m), 3.29 (3H, s), 3.15-3.06 (2H, m),
3.00 (3H, s), 2.50-2.37 (2H, m), 2.27 (6H, s),
1.85-1.62 (4H, m), 1.36 (3H, d, J=7.3Hz),
1.01 3H, t, J=7.4Hz)
L8 wi
22-15 HN” g MS m/z (M+H): 572.5
- V4 . .
\N/)\u
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[0851]

[Table 251]
Conll%);)und Structure Physicochemical data
~ Z l\‘l\i HNJ/ N¢>
22-16 LN G- Hw\ﬁ Ow MS m/z (M+H): 573.5
\N/)\H
~ y ’\“\i HN N=N
22-17 I -0 T W D MS m/z (M+H): 573.5
§e]
N
9 J/
g N AL HN
22-18 L S T el MS m/z (M+H): 572.5
N/)\ﬁ l\\l\N>
'H-NMR (CDCl3) 8: 8.77 (1H, s), 8.00-
7.92 (1H, m), 7.79 (2H, s), 7.73-7.64 (1H,
m), 7.47-7.32 (2H, m), 7.23-7.15 (1H, m),
v 6.95 (1H, dt, J=15.2, 5.9Hz), 6.60-6.48
O —
\Nwwx o (1H, m), 6.43 (1H, d, J=15.2Hz), 6.24-
22-19 TN A J@L 6.14 (1H, m), 5.19 (1H, q, J=6.8Hz),
! v 3.66-3.52 (2H, m), 3.52-3.37 (2H, m),
N~ 13.15-3.06 (2H, m), 3.00 (3H, s), 2.53-2.40
(2H, m), 2.27 (6H, s), 1.84-1.61 (4H, m),
1.36 (3H, d, J=7.3Hz), 0.98 (3H, t,
J=7.4Hz)
@ J/
N N HN
2220 ’\“%OT TN X Ay /@\ MS m/z (M+H): 573.5
N/)\N NN
H N
TH-NMR (CDCls) &: 7.95 (1H, s), 7.30-
7.20 (2H, m), 6.95 (1H, dt, J=15.2,
5.9Hz), 6.71 (1H, d, J=2.3Hz), 6.56-6.43
9 (1H, m), 6.42 (1H, d, J=15.2Hz), 6.14-
22-21 6.01 (1H, m), 5.18 (1H, q, J=7.0Hz), 3.80

(3H, s), 3.54-3.36 (4H, m), 3.13-3.06 (2H,
m), 2.98 (3H, s), 2.43 (2H, t, ]=6.6Hz),
2.27 (6H, s), 1.80-1.60 (4H, m), 1.35 (3H,
d, J=7.3Hz), 0.98 (3H, t, J=7.4Hz)
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[0852]
[Table 252]

Compound
No.

Structure

Physicochemical data

22-22

"H-NMR (CDCl5) : 8.22 (1H, s), 8.01
(1H, s), 7.32-7.25 (1H, m), 6.95 (1H, dt,
J=15.2, 5.9Hz), 6.91-6.82 (1H, m), 6.62-
6.52 (1H, m), 6.43 (1H, d, J=15.2Hz),
5.19 (1H, q, J=6.9Hz), 3.70-3.59 (2H, m),
3.53-3.43 (2H, m), 3.15-3.08 (2H, m),
3.01 (3H, s), 2.52-2.42 (2H, m), 2.28 (6H,
s), 1.87-1.69 (4H, m), 1.38 (3H, d,
J=7.3Hz), 1.04 (3H, t, J=7.4Hz)

22-23

"H-NMR (CDCl5) &: 8.51 (1H, d,
J=2.0Hz), 8.07-7.94 (2H, m), 7.87 (1H,
s), 6.93 (1H, dt, J=15.2, 5.9Hz), 6.71 (1H,
d, J=8.6Hz), 6.62-6.53 (1H, m), 6.46-6.34
(1H, m), 5.17 (1H, g, J=7.0Hz), 5.08-4.95
(1H, m), 3.93 (3H, s), 3.48 (2H, q,
J=6.2Hz), 3.09 (2H, dd, J=5.9, 1.3Hz),
3.01-2.90 (6H, m), 2.45 (2H, t, J=6.6Hz),
2.26 (6H, s), 1.81-1.67 (2H, m), 1.33 (3H,
d, J=7.0Hz)

22-24

"H-NMR (CDCl5) §: 8.53 (1H, d,
J=2.0Hz), 8.13-8.02 (2H, m), 7.91 (1H,
s), 6.93 (1H, dt, J=15.2, 5.9Hz), 6.70 (1H,
d, J=8.6Hz), 6.62-6.53 (1H, m), 6.46-6.36
(1H, m), 5.28-5.22 (1H, m), 5.17 (1H, q,
J=7.3Hz), 3.92 (3H, s), 3.54-3.42 (2H,
m), 3.10 (2H, dd, J=5.9, 1.3Hz), 2.96 (3H,
s), 2.77-2.67 (1H, m), 2.45 (2H, t,
J=6.6Hz), 2.26 (6H, s), 1.81-1.68 (2H,
m), 1.33 (3H, d, J=7.3Hz), 0.83-0.73 (2H,
m), 0.57-0.48 (2H, m)

22-25

"H-NMR (CDCl5) 5: 8.07-8.03 (1H, m),
7.97-7.85 (1H, m), 7.45-7.35 (1H, m),
7.20-7.04 (2H, m), 6.95 (1H, dt, J=15.2,
5.9Hz), 6.58-6.47 (1H, m), 6.43 (1H, d,
J=15.2Hz), 6.23-6.12 (1H, m), 5.20 (1H,
q, J=7.0Hz), 4.07 3H, s), 3.85 (3H, s),
3.58-3.37 (4H, m), 3.17-3.05 (2H, m),
2.99 (3H, s), 2.57-2.37 (2H, m), 2.27 (6H,
s), 1.88-1.62 (4H, m), 1.36 (3H, d,
J=6.9Hz), 1.01 (3H, t, J=7.3Hz)
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[0853]
[Table 253]

Compound
No.

Structure

Physicochemical data

22-26

\

IQ J/
N HN —
\T/\qr \)Lﬁ/\/\(g,\‘ (0]
[ @ﬁ

H

"H-NMR (CDCls) : 8.16-8.05 (1H, m),
8.02-7.93 (1H, m), 7.52-7.44 (1H, m),
7.35-7.28 (1H, m), 6.95 (1H, dt, J=15.2,
5.9Hz), 6.87-6.78 (1H, m), 6.60-6.51 (1H,
m), 6.43 (1H, d, J=15.2Hz), 6.30-6.19
(1H, m), 5.19 (1H, q, J=6.9Hz), 4.06 (3H,
s), 3.84 (3H, s), 3.63-3.38 (4H, m), 3.15-
3.05 (2H, m), 3.00 (3H, s), 2.63-2.48 (2H,
m), 2.27 (6H, s), 1.86-1.65 (4H, m), 1.36
(3H, d, J=7.3Hz), 1.01 (3H, t, J=7.4Hz)

22-27

MS m/z (M+H): 561.5

22-28

'H-NMR (CDCl;) 8: 8.58-8.43 (2H, m),
8.00-7.91 (1H, m), 7.23-7.13 (1H, m),
6.95 (1H, dt, J=15.2, 5.9Hz), 6.60-6.48
(1H, m), 6.43 (1H, d, J=15.2Hz), 6.28-
6.18 (1H, m), 5.18 (1H, q, J=7.0Hz), 4.07
(3H, s), 3.57-3.37 (4H, m), 3.14-3.07 (2H,
m), 2.99 (3H, s), 2.55 (3H, s), 2.52-2.38
(2H, m), 2.27 (6H, s), 1.72-1.63 (4H, m),
1.36 (3H, d, J=6.9Hz), 0.98 (3H, t,
J=7.3Hz)

22-29

"H-NMR (CDCl5) &: 8.54-8.41 (2H, m),
7.97-7.90 (1H, m), 7.11-7.02 (1H, m),
6.95 (1H, dt, J=15.2, 5.9Hz), 6.57-6.47
(1H, m), 6.43 (1H, d, J=15.2Hz), 6.30-
6.20 (1H, m), 5.18 (1H, q, J=7.3Hz), 4.07
(3H, s), 3.95 (3H, ), 3.56-3.36 (4H, m),
3.16-3.07 (2H, m), 2.99 (3H, s), 2.50-2.38
(2H, m), 2.28 (6H, s), 1.85-1.62 (4H, m),
1.36 (3H, d, J=7.3Hz), 0.99 3H, t,
J=7.3Hz)

22-30

MS m/z (M+H): 602.5
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[0854]

[Table 254]
Conll%):und Structure Physicochemical data
"H-NMR (CDCls) 8: 8.19-8.10 (1H, m),
7.95 (1H, s), 7.93-7.85 (1H, m), 7.50-7.37
(14, m), 7.44 (1H, dd, J=8.9, 2.0Hz), 7.31
° (1H, d, J=8.9Hz), 7.10-7.03 (1H, m), 6.95
231 \N\“/\&”AN < wa ) (1H, dt, J=15.2, 5.9Hz), 6.37-6.27 (1H,
”W\ﬁi @N m), 6.27-6.17 (1H, m), 4.73-4.62 (1H, m),
NN 4.06 (3H, s), 3.73-3.61 (2H, m), 3.60-3.28
(6H, m), 3.10 (2H, d, J=5.9Hz), 2.52-2.40
(2H, m), 2.27 (6H, s), 2.16-1.61 (6H, m),
1.00 (3H, t, J=7.4Hz)
\N/\/\ﬁo"'o HNJ/
22-32 \ dAHW\ﬁN @TN MS m/z (M+H): 572.5
|
"H-NMR (CDCl5) &: 8.30 (1H, s), 7.99
(1H, s), 7.90 (1H, s), 7.57 (1H, d,
J=8.6Hz), 7.48-7.38 (1H, m), 7.10-6.90
o (3H, m), 6.33 (1H, d, J=15.2Hz), 6.28-
.33 i @HH <M 6.17 (1H, m), 4.72-4.64 (1H, m), 4.51
) /@@N (2H, t, J=5.8Hz), 3.84 (2H, t, J=5.8Hz),
NN "__o~ | 3.75-3.33 (6H, m), 3.31 (3H, s), 3.11 (2H,
d, J=6.3Hz), 2.57-2.41 (2H, m), 2.27 (6H,
s), 2.20-1.65 (8H, m), 1.02 (3H, ¢,
J=7.4Hz)
\N/\/\ﬁOHO HNJ/ o
22-34 \ d* TSN v MS m/z (M+H): 630.5
N/)\N 4
H
o)
\A/\&)L N v
2235 H S \ MS m/z (M+H): 630.5
‘N/)N\N/CE’;N Z( )
H o
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[0855]
[Table 255]

Compound
No.

Structure

Physicochemical data

22-36

"H-NMR (CDCls) é: 7.97 (1H, s), 7.76-
7.69 (1H, m), 7.26-7.16 (1H, m), 7.11-
7.05 (1H, m), 7.09-7.05 (1H, m), 6.92
(1H, dt, J=15.2, 5.9Hz), 6.68 (1H, td,
J=8.3,2.2Hz), 6.42 (1H, d, J=15.2Hz),
6.33-6.26 (1H, m), 5.83-5.77 (1H, m),
5.15 (1H, q, J=7.0Hz), 3.77-3.66 (1H, m),
3.74-3.69 (2H, m), 3.65-3.59 (2H, m),
3.42 (3H, s), 3.11 (2H, d, J=5.3Hz), 2.98
(3H, s), 2.66-2.57 (1H, m), 2.35-2.27 (1H,
m), 2.29 (6H, s), 2.05-1.97 (1H, m), 1.88-
1.77 (2H, m), 1.42-1.28 (3H, m), 1.33
(3H, d, J=7.0Hz), 1.16-1.04 (1H, m)

22-37

HN/\/O\

B QF
N/)\N

"H-NMR (CDCl5) &: 7.95 (1H, s), 7.55-
7.49 (2H, m), 7.05-6.95 (2H, m), 6.97-
6.88 (1H, m), 6.95-6.89 (1H, m), 6.41
(1H, d, J=15.2Hz), 6.32-6.26 (1H, m),
5.78-5.73 (1H, m), 5.14 (1H, q, J=7.3Hz),
3.77-3.63 (1H, m), 3.69-3.63 (2H, m),
3.61-3.56 (2H, m), 3.41 (3H, s), 3.11 (2H,
d, J=5.9Hz), 2.97 3H, s), 2.66-2.57 (1H,
m), 2.34-2.26 (1H, m), 2.28 (6H, s), 2.06-
1.95 (1H, m), 1.88-1.77 (2H, m), 1.45-
1.26 (3H, m), 1.33 (3H, d, J=7.3Hz),
1.15-1.04 (1H, m)

22-38

HN/\/O\
[N

o

CN

Iz

"H-NMR (CDCl5) 8: 8.28 (1H, s), 7.98
(1H, s), 7.74 (1H, s), 7.66-7.60 (1H, m),
7.36 (1H, dd, J=7.9, 7.9Hz), 7.27-7.23
(1H, m), 6.93 (1H, dt, J=15.2, 5.9Hz),
6.54-6.48 (1H, m), 6.43 (1H, d,
J=15.2Hz), 5.90-5.83 (1H, m), 5.17 (1H,
q, J=7.0Hz), 3.78-3.68 (1H, m), 3.74-3.66
(2H, m), 3.67-3.60 (2H, m), 3.42 (3H, s),
3.12 (2H, d, J=5.9Hz), 3.00 (3H, s), 2.66-
2.56 (1H, m), 2.47-2.31 (1H, m), 2.28
(6H, s), 2.07-1.96 (1H, m), 1.88-1.76 (2H,
m), 1.47-1.26 (3H, m), 1.34 (3H, d,
J=7.0Hz), 1.15-1.04 (1H, m)
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[0856]
[Table 256]

Compound
No.

Structure

Physicochemical data

22-39

N
\’\“W \;)LH o

"H-NMR (CDCl5) 8: 7.99 (1H, s), 7.73
(2H, d, J=9.2Hz), 7.57 (2H, d, J=9.2Hz),
7.26-7.20 (1H, m), 6.92 (1H, dt, J=15.2,
5.9Hz), 6.42 (1H, d, J=15.2Hz), 6.35-
6.28 (1H, m), 5.88-5.81 (1H, m), 5.14
(1H, q, J=7.0Hz), 3.78-3.65 (1H, m),
3.72-3.64 (2H, m), 3.64-3.58 (2H, m),
3.42 (3H, s), 3.11 (2H, d, J=5.9Hz), 2.98
(3H, s), 2.67-2.57 (1H, m), 2.36-2.27
(1H, m), 2.28 (6H, s), 2.05-1.97 (1H, m),
1.89-1.77 (2H, m), 1.45-1.24 (3H, m),
1.33 (3H, d, J=7.0Hz), 1.15-1.05 (1H, m)

22-40

"H-NMR (CDCl5:CD;0D=10:1) : 8.65-
8.52 (2H, m), 7.96 (1H, s), 7.91 (1H, s),
6.91 (1H, dt, J=15.2, 6.2Hz), 6.44 (1H,
d, J=15.2Hz), 5.23-5.08 (1H, m), 4.75-
4.65 (2H, m), 3.95-3.85 (2H, m), 3.53-
3.30 (7H, m), 3.18-3.08 (2H, m), 3.04
(3H, s), 2.56-2.42 (2H, m), 2.30 (6H, s),
1.88-1.63 (4H, m), 1.37 3H, d,
J=6.9Hz), 0.99 (3H, t, J=6.8Hz)

22-41

"H-NMR (CDCl5:CD;0D=10:1) §: 8.58-
8.50 (2H, m), 7.91 (1H, s), 6.92-6.75
(1H, m), 6.44 (14, d, J=15.9Hz), 5.21-
5.10 (1H, m), 4.67-4.56 (2H, m), 3.92-
3.82 (2H, m), 3.55-3.28(7H, m), 3.23-
2.97 (5H, m), 2.56 (3H, s), 2.53-2.42
(2H, m), 2.28 (6H, s), 1.88-1.63 (4H, m),
1.36 (3H, d, J=6.9Hz), 0.98 (3H, t,
J=7.3Hz)

22-42

MS m/z (M+H): 602.5

22-43

MS m/z (M+H): 573.5
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[0857]

[Table 257]
Conll}):und Structure Physicochemical data
"H-NMR (CDCl;3:CD;0D=10:1) &: 8.60
(1H, d, J=2.3Hz), 8.58 (1H, d, J=2.3Hz),
. 7.96 (1H, s), 7.90 (1H, s), 6.91 (1H, dt,
at N J=15.2, 6.3Hz), 6.35 (1H, d, J=15.2Hz),
20-44 \ d*u SL v o7 | 4.69 (2H, t, J=5.6Hz), 4.59-4.51 (1H,
LA AN m), 3.90 (2H, t, J=5.6Hz), 3.80-3.27
H (9H, m), 3.25-3.09 (2H, m), 2.57-2.43
(2H, m), 2.29 (6H, s), 2.25-1.89 (4H, m),
1.88-1.60 (4H, m), 0.98 (3H, t, J=7.4Hz)
10
N
22-45 ‘ W NN ‘”N\N - MS m/z (M+H): 587.5
N/)\H N
"H-NMR (CDCl5:CD;0D=10:1) &: 8.55
(1H, s), 8.54 (1H, s), 7.90 (1H, s), 6.91
. (1H, dt, J=15.2, 6.3Hz), 6.35 (1H, d,
TR N J=15.2Hz), 4.61 (2H, t, J=5.6Hz), 4.60-
22-46 \ d* NN, v o7 | 4.52 (1H, m), 3.86 (2H, t, J=5.6Hz),
LA AN 3.77-3.27 (9H, m), 3.20-3.07 (2H, m),
H 2.56 (3H, ), 2.53-2.42 (2H, m), 2.28
(6H, s), 2.22-1.89 (4H, m), 1.88-1.61
(4H, m), 0.97 (3H, t, J=7.4Hz)
\N/\/\ﬁOHO HNJ/
22-47 ‘ d')k N NSOA N MS m/z (M+H): 603.6
‘ /)\ \‘ N
R o
O o o
22-48 A - g A e MS m/z (M+H): 648.6
N/\/\(‘\)OLN T HNJ/ P
22-49 IR NN Ay { MS m/z (M+H): 648.6
glgs
H O)\o/\
L2 o
22-50 YN, Ji:ﬁo MS m/z (M+H): 634.6
‘N/)\N N o
H |
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[0858]

[Table 258]
Conll}):und Structure Physicochemical data
"H-NMR (CDCl5:CD;0D=10:1) &: 8.58
(1H, s), 8.55 (1H, s), 7.91 (1H, s), 6.91
o (1H, dt, J=14.9, 6.3Hz), 6.44 (1H, d,
2251 oA By [J=149H2), 515 (1H, g, J=7.6Hz), 3.55-
o . wN 3.22 (4H, m), 3.19-3.09 (2H, m), 3.03
Ny (3H, s), 2.57 (3H, s), 2.53-2.43 (2H, m),
2.29 (6H, s), 1.87-1.62 (4H, m), 1.36
(3H, d, J=6.9Hz), 0.97 (3H, t, J=7.3Hz)
rll\)OL HN %o
22-52 e G- g U G MS m/z (M+H): 649.6
\N/)\N \\ N
H (o1
/0
~N H [¢]
22.53 R I N ‘HN\N 3; ° MS m/z (M+H): 660.6
N/*H/C@o\
\N/\/\ﬁOHO HNJ/ o
22-54 ‘ d)L ”W\ﬁi {, MS m/z (M+H): 660.6
A
\N/\/\ﬁoHo HNJ/ _
22-55 LML 0 MS m/z (M+H): 646.6
L L /©[<,N
N u N\\/O\
o as HNf
22-56 ‘ d* NN Aot MS m/z (M+H): 573.5
2,5
H
\N/\/\EOHO HNJ/
22-57 ‘ d* ﬁ“/\ﬁ N MS m/z (M+H): 589.5
N/xﬁ@
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[0859]
[Table 259]

Compound
No.

Structure

Physicochemical data

22-58

19 J/
N NGEN HN E
® /Cﬁ
NN N
H \

"H-NMR (CDCl5) &: 8.27-8.22 (1H, m),
8.00 (1H, s), 7.49 (1H, d, J=8.6Hz),
7.30-7.23 (1H, m), 7.01-6.85 (2H, m),
6.59-6.50 (1H, m), 6.43 (1H, dt, J=15.0,
1.3Hz), 6.34-6.26 (1H, m), 5.19 (1H, q,
J=7.0Hz), 3.88 (3H, s), 3.63-3.52 (2H,
m), 3.50-3.39 (2H, m), 3.11 (2H, dd,
J=5.9, 1.3Hz), 3.00 (3H, s), 2.45 (2H,
t, J=6.6Hz), 2.27 (6H, s), 1.82-1.72 (4H,
m), 1.36 (3H, d, J=7.0Hz), 1.01 (3H, t,
J=7.3Hz)

22-59

/__//\(OHO J/
N HN F
—N N X
\ Qj)kH/\/\(EN /©E\<N
N/)\N N
H \

"H-NMR (CDCl5) &: 8.27-8.23 (1H, m),
8.00 (1H, s), 7.49 (1H, d, J=8.6Hz),
7.47-7.40 (1H, m), 7.28-7.22 (1H, m),
6.97 (1H, dt, J=15.2, 5.9Hz), 6.90 (1H,
dd, J=8.6, 1.7Hz), 6.38-6.27 (2H, m),
4.72-4.64 (1H, m), 3.88 3H, s), 3.71-
3.33 (6H, m), 3.11 (2H, d, J=5.9Hz),
2.48 (2H, t, J=6.6Hz), 2.27 (6H, s), 2.20-
1.96 (2H, m), 1.88-1.70 (6H, m), 1.00
(3H, t, J=7.6Hz)

22-60

9 J/
~ N HN
‘N/)\N@N
H

F

"H-NMR (CDCl5) &: 8.25-8.19 (1H, m),
7.95 (1H, s), 7.37 (1H, dd, J=9.2,
2.0Hz), 7.28-7.15 (2H, m), 6.94 (1H, dt,
J=15.2, 5.9Hz), 6.58-6.49 (1H, m), 6.48-
6.38 (1H, m), 6.32-6.22 (1H, m), 5.18
(1H, q, J=7.3Hz), 3.90 (3H, s), 3.57-3.38
(4H, m), 3.11 (2H, dd, J=5.9, 1.3Hz),
2.99 (3H, s), 2.44 (2H, t, J=6.6Hz), 2.27
(6H, s), 1.81-1.65 (4H, m), 1.36 (3H, d,
J=7.3Hz), 1.01 (3H, t, J=7.3 Hz)

22-61

0 J/
0]
/—f(NH N M ;
N\ H/\/\(KN N,
N
N)\N {
H F

"H-NMR (CDCl3) 5: 8.26-8.20 (1H, m),
7.94 (1H, s), 7.47-7.34 (2H, m), 7.30-
7.16 (2H, m), 6.96 (1H, dt, J=15.2,
5.9Hz), 6.38-6.28 (2H, m), 4.71-4.63
(1H, m), 3.90 (3H, s), 3.73-3.30 (6H, m),
3.11 (2H, d, J=5.9Hz), 2.47 (2H, t,
J=6.6Hz), 2.27 (6H, s), 2.19-1.96 (2H,
m), 1.89-1.66 (6H, m), 1.00 (3H, t,
J=7.6Hz)
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[0860]
®

In the same manner as that of Example 40, (2), Compounds (22-62) to (22-68)

were obtained.

[Table 260]
Conlg)sund Structure Physicochemical data
\N/\/\gOHO HNJ/
22-62 \ d* ”M\ﬁN i MS m/z (M+H): 558.5
‘N/)\N/CL//N
H
"H-NMR (CDCl5:CD;0D=10:1) &: 8.15
(1H, s), 7.93 (1H, s), 7.92 (1H, ), 7.63
] (1H, d, J=8.9Hz), 7.17 (1H, dd, J=8.6,
at HNf 1.7Hz), 6.91 (1H, dt, J=15.2, 6.3Hz), 6.36
22-63 \ d* N L, (1H, d, J=15.2Hz), 4.62-4.48 (1H, m),
| NANQ?” 3.57-3.47 (2H, m), 3.46-3.32 (4H, m),
; 3.23-3.15 (2H, m), 2.56-2.43 (2H, m), 2.31
(6H, s), 2.24-1.89 (4H, m), 1.86-1.63 (4H,
m), 1.01 (3H, t, J=7.4Hz)
"H-NMR (CDCl3:CD;0D=10:1) &: 8.16
(1H, s), 7.88 (1H, s), 7.40 (1H, dd, J=8.9,
2.0Hz), 7.24 (1H, d, J=8.9Hz), 6.91 (1H,
. i HNf dt, J=15.2, 6.3Hz), 6.45 (1H, d, J=15.2Hz),
22-64 YT NN, i |5.15(1H, g, J=6.9Hz), 4.07 (3H, s), 3.55-
| AN@@” 3.45 (2H, m), 3.44-3.35 (2H, m), 3.17-3.09
" °~ | (2H, m), 3.03 (3H, s), 2.54-2.40 (2H, m),
2.29 (6H, s), 1.88-1.63 (4H, m), 1.36 (3H,
d, J=7.3Hz), 1.01 (3H, t, J=7.3Hz)
2 ol
22-65 i - I W /@\j/ MS m/z (M+H): 576.5
‘N/)\u H,N
L2 wi
22-66 R G- g O S | MS m/z (M+H): 577.5
\N/)\N [N
H Oo—
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[0861]
[Table 261]

Compound
No.

Structure

Physicochemical data

22-67

O—

"H-NMR (CDCl5:CD;0D=10:1) &: 8.16
(1H, s), 7.87 (1H, s), 7.39 (1H, d,
J=8.8Hz), 7.24 (1H, d, J=8.8Hz), 6.91 (1H,
dt, J=15.2, 6.3Hz), 6.36 (1H, d, J=15.2Hz),
4.60-4.48 (1H, m), 4.07 (3H, s), 3.78-3.30
(6H, m), 3.13-3.05 (2H, m), 2.57-2.42 (2H,
m), 2.31 (6H, s), 2.25-1.88 (4H, m), 1.87-
1.60 (4H, m), 1.00 (3H, t, J=6.9Hz)

22-68

"H-NMR (CDCl5:CD;0D=10:1) &: 7.96
(1H, s), 7.91 (1H, s), 7.53 (1H, d,
J=8.8Hz), 7.07 (1H, d, J=8.8Hz), 6.91 (1H,
dt, J=15.2, 6.3Hz), 6.35 (1H, d, J=15.2Hz),
4.61-4.42 (1H, m), 4.07 (3H, s), 3.80-3.33
(6H, m), 3.20-3.06 (2H, m), 2.57-2.44 (2H,
m), 2.29 (6H, s), 2.22-1.88 (4H, m), 1.88-
1.63 (4H, m), 1.01 (3H, t, J=6.9Hz)
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Claims

[Claim 1]
A compound represented by the general formula [1]:

[Formula 1]

R' 0 R R’ R’

\ in 1 | o

,C=(I)—C—N—X (I) X (I)
R2 R3 R6 m R8 )\ R

Rz [1]

(in the formula,

R' represents hydrogen atom or a Cy¢ alkyl group which may be substituted,

R’ represents hydrogen atom, a C;¢ alkyl group which may be substituted, a Cy.6
alkenyl group which may be substituted or a C,.¢ alkynyl group which may be substituted,

R’ represents hydrogen atom, a Cy¢ alkyl group which may be substituted, a C,.¢
alkenyl group which may be substituted or a C,.¢ alkynyl group which may be substituted,
or

R? and R may bind together to form an atomic bond,

R* represents hydrogen atom, a C;¢ alkyl group which may be substituted, a Cy.6
alkenyl group which may be substituted, a C,¢ alkynyl group which may be substituted, a
Cs.5 cycloalkyl group which may be substituted or an imino protecting group,

m of R’ are the same or different, and represent hydrogen atom or a C;_¢ alkyl
group which may be substituted,

m of R are the same or different, and represent hydrogen atom or a C;_¢ alkyl
group which may be substituted, or

R’ and R° binding to the same carbon atom may bind together to form a C,.¢
alkylene group which may be substituted, an O-(C, alkylene) group which may be
substituted, an N(R")-(C/ alkylene) group which may be substituted (in the formula, R"
represents hydrogen atom, a C,.¢ alkyl group which may be substituted or an imino
protecting group), a (C;3 alkylene)-O-(C,_; alkylene) group which may be substituted or a
(Cis alkylene)—N(Rl3)—(C1_3 alkylene) group which may be substituted (in the formula, R"
has the same meanings as that defined above),

n of R are the same or different, and represent hydrogen atom or a Cy_¢ alkyl

group which may be substituted,
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n of R® are the same or different, and represent hydrogen atom or a C; alkyl
group which may be substituted, or

R’ and R® binding to the same carbon atom may bind together to form a C,.¢
alkylene group which may be substituted, an O-(C,¢ alkylene) group which may be
substituted, an N(R14)—(C1,6 alkylene) group which may be substituted (in the formula, R
represents hydrogen atom, a C,.¢ alkyl group which may be substituted or an imino
protecting group), a (C;3 alkylene)-O-(C_; alkylene) group which may be substituted or a
(Cis alkylene)—N(R14)—(C1_3 alkylene) group which may be substituted (in the formula, R
has the same meaning as that defined above),

R’ represents a C;_¢ alkyl group which may be substituted, a Cs.g cycloalkyl group
which may be substituted, an aryl group which may be substituted, a C;.¢ alkoxy group
which may be substituted, a heterocyclic group which may be substituted or N(R")(R'®) (in
the formula, R" represents hydrogen atom, a C,.¢ alkyl group which may be substituted, a
C,. alkenyl group which may be substituted, a C,.¢ alkynyl group which may be substituted
or a Csg cycloalkyl group which may be substituted, and R'® represents a C;_¢ alkyl group
which may be substituted, a C,.¢ alkenyl group which may be substituted, a C,.¢ alkynyl
group which may be substituted, a Cs_3 cycloalkyl group which may be substituted, an aryl
group which may be substituted or a heterocyclic group which may be substituted, or R
and R'® may form a cyclic amino group which may be substituted together with the
nitrogen atom to which they bind),

R represents hydrogen atom, a halogen atom, a C,_ alkyl group which may be
substituted, a Cs.g cycloalkyl group which may be substituted, an aryl group which may be
substituted, a C;.¢ alkoxy group which may be substituted or a heterocyclic group which
may be substituted,

R represents hydrogen atom, a C;¢ alkyl group which may be substituted, a Cy.6
alkenyl group which may be substituted, a C,¢ alkynyl group which may be substituted or a
C;_g cycloalkyl group which may be substituted,

R" represents a Cj_¢ alkyl group which may be substituted, a C,.¢ alkenyl group
which may be substituted, a C,.¢ alkynyl group which may be substituted, a C;_g cycloalkyl
group which may be substituted, an aryl group which may be substituted, a heterocyclic
group which may be substituted or a carbamoyl group which may be substituted,

X! represents a group represented by the general formula [2]:

[Formula 2]

—x+x>  [2]
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(in the formula, X* represents a divalent alicyclic hydrocarbon group which may be
substituted, a divalent aromatic hydrocarbon group which may be substituted, a divalent
heterocyclic group which may be substituted, a group represented by the general formula
(3]

[Formula 3]

17

-

-0-20

p [3]

(in the formula, p of R'7 are the same or different, and represent hydrogen atom or a C ¢
alkyl group which may be substituted, or one R" selected from p of R" may bind with R*
to form a C; alkylene group which may be substituted, a (C;.3 alkylene)-O group which
may be substituted, a (C,.3 alkylene)—N(ng) group which may be substituted (in the
formula, R" represents hydrogen atom, a C;¢ alkyl group which may be substituted or an
imino protecting group), a (C;.3 alkylene)-O-(C,.3 alkylene) group which may be
substituted or a (C,_3 alkylene)-N(R'®)-(C, 3 alkylene) group which may be substituted (in
the formula, R" has the same meanings as that defined above), p of R'® are the same or
different, and represent hydrogen atom or a C; ¢ alkyl group which may be substituted, or
R and R"® binding to the same carbon atom may bind together to form a C,.¢ alkylene
group which may be substituted, an O-(C, alkylene) group which may be substituted, an
N(R**)-(C,6 alkylene) group which may be substituted (in the formula, R* represents
hydrogen atom, a C, alkyl group which may be substituted or an imino protecting group),
a (Cy.3 alkylene)-O-(C,_s alkylene) group which may be substituted or a (C;_; alkylene)-
N(R**)-(C,3 alkylene) group which may be substituted (in the formula, R* has the same
meanings as that defined above), and p represents an integer of 1 to 6), or an atomic bond,
and

X° represents oxygen atom, N(R?") (in the formula, R*! represents hydrogen atom,
a Cj alkyl group which may be substituted, a C,.¢ alkenyl group which may be substituted,
a C,¢ alkynyl group which may be substituted or an imino protecting group, or R may
bind with R* to form a Cy.6 alkylene group which may be substituted), C(=0), C(=0)-
N(R21) (in the formula, R*! has the same meaning as that defined above), or an atomic
bond),

X represents a C,¢ alkylene group which may be substituted, a divalent alicyclic
hydrocarbon group which may be substituted, a divalent aromatic hydrocarbon group which

may be substituted or a divalent heterocyclic group which may be substituted,

500



X represents a C; alkylene group which may be substituted, a C,.¢ alkenylene
group which may be substituted, a C,.¢ alkynylene group which may be substituted, an O-
(Ci.6 alkylene) group which may be substituted, an S(O)q-(Ci6 alkylene) group which may
be substituted (in the formula, q represents 0, 1 or 2), an N(Rzz)—(C1_6 alkylene) group
which may be substituted (in the formula, R* represents hydrogen atom, a C;_¢ alkyl group
which may be substituted, a C,.¢ alkenyl group which may be substituted, a C,.¢ alkynyl
group which may be substituted or an imino protecting group), N(R*)-C(=0) (in the
formula, R? has the same meaning as that defined above), or an atomic bond,

Z' represents nitrogen atom or C(R*) (in the formula, R* represents hydrogen
atom, a halogen atom, a C; alkyl group which may be substituted, a Cs_3 cycloalkyl group
which may be substituted, an aryl group which may be substituted, a C,.¢ alkoxy group
which may be substituted or a heterocyclic group which may be substituted),

m represents an integer of 0 to 6, and

n represents an integer of 0 to 6) or a salt thereof.

[Claim 2]

The compound or a salt thereof according to claim 1, wherein Z' is nitrogen atom.
[Claim 3]

The compound or a salt thereof according to claim 1 or 2, wherein X}is a Crs
alkynylene group which may be substituted or N(R*)-C(=0) (in the formula, R** represents
hydrogen atom, a C,.¢ alkyl group which may be substituted, a C,.¢ alkenyl group which
may be substituted, a C,¢ alkynyl group which may be substituted or an imino protecting
group).

[Claim 4]

The compound or a salt thereof according to claim 1 or 2, wherein X° is
ethynylene group.
[Claim 5]

The compound or a salt thereof according to any one of claims 1 to 4, wherein R
is hydrogen atom, and R?isaCyg alkyl group which may be substituted.
[Claim 6]

The compound or a salt thereof according to any one of claims 1 to 4, wherein R
is hydrogen atom, and R%isaCyg alkyl group substituted with a di(C, alkyl)amino group.
[Claim 7]

The compound or a salt thereof according to any one of claims 1 to 6, wherein R’
is N(R")(R'®) (in the formula, R" represents hydrogen atom, a Cy.¢ alkyl group which may
be substituted, a C,¢ alkenyl group which may be substituted, a C,¢ alkynyl group which
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may be substituted or a C;_g cycloalkyl group which may be substituted, and R'C represents
a C; alkyl group which may be substituted, a C,.¢ alkenyl group which may be substituted,
a C,¢ alkynyl group which may be substituted, a Cs.g cycloalkyl group which may be
substituted, an aryl group which may be substituted or a heterocyclic group which may be
substituted, or R'> and R'® may form a cyclic amino group which may be substituted
together with the nitrogen atom to which they bind).

[Claim 8]

The compound or a salt thereof according to claim 7, wherein R is hydrogen
atom, and R'® is a C, ¢ alkyl group which may be substituted.
[Claim 9]

The compound or a salt thereof according to any one of claims 1 to 8, wherein R
is hydrogen atom, and R'? is an aryl group which may be substituted or a heterocyclic
group which may be substituted.

[Claim 10]

The compound or a salt thereof according to any one of claims 1 to 8, wherein R
is hydrogen atom, and R'? is phenyl group which may be substituted, pyridyl group which
may be substituted, pyrazolyl group which may be substituted, thienyl group which may be
substituted, oxazolyl group which may be substituted, thiazolyl group which may be
substituted, isothiazolyl group which may be substituted, indazolyl group which may be
substituted, pyrazolopyridinyl group which may be substituted, quinolyl group which may
be substituted, isoquinolyl group which may be substituted, cinnolinyl group which may be
substituted, phthalazinyl group which may be substituted, quinoxalinyl group which may be
substituted, benzofuranyl group which may be substituted or benzothiazolyl group which
may be substituted.

[Claim 11]

The compound or a salt thereof according to any one of claims 1 to 10, wherein R*
is hydrogen atom or a C; alkyl group which may be substituted.
[Claim 12]

The compound or a salt thereof according to any one of claims 1 to 10, wherein R*
is hydrogen atom or methyl group.
[Claim 13]

The compound or a salt thereof according to any one of claims 1 to 12, wherein X?
is a Cy¢ alkylene group which may be substituted or a divalent alicyclic hydrocarbon group
which may be substituted.

[Claim 14]
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The compound or a salt thereof according to any one of claims 1 to 13, wherein X'
is a group represented by the general formula [2]:
[Formula 4]

—xtx>  [2]

(in the formula, X* represents a group represented by the general formula [3]
[Formula 5]

17

-

-0-20

p [3]

(in the formula, p of R!7 are the same or different, and represent hydrogen atom or a C ¢
alkyl group which may be substituted, p of R'® are the same or different, and represent
hydrogen atom or a C,.¢ alkyl group which may be substituted, and p represents an integer
of 1 to 6), and X° represents a group represented as C(=0)-N(R*) (in the formula, R*'
represents hydrogen atom)).
[Claim 15]

The compound or a salt thereof according to any one of claims 1 to 14, wherein R’
is hydrogen atom or a C; alkyl group which may be substituted.
[Claim 16]

The compound or a salt thereof according to any one of claims 1 to 15, wherein R’,
R®, R’ and R® are hydrogen atoms.
[Claim 17]

The compound or a salt thereof according to any one of claims 1 to 16, wherein

R is hydrogen atom.

[Claim 18]
A compound represented by the general formula [1]-(1):
[Formula 6]
H
| R% R17a R17P H R%
RZ_Cc | | | |
c” ?—N—C—C—N—Xza—XSa | SN
i 5 b R N/)\N/ "

12a

[11-(1)

(in the formula,
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R* represents hydrogen atom or a C,¢ alkyl group which may be substituted,

R* represents hydrogen atom or a C,.¢ alkyl group which may be substituted,

R'" represents hydrogen atom or a C_ alkyl group which may be substituted,
provided that R'"* may form a divalent nitrogen-containing heterocyclic group which may
be substituted together with R4a, the nitrogen atom to which R* binds, and the carbon atom
to which R'7* binds,

R'"® and R'™ are the same or different, and represent hydrogen atom or a C;_¢ alkyl
group which may be substituted, provided that R and R'® may form C(=0) together with
the carbon atom to which they bind, or R'”* and R'*" may form a heterocyclic group which
may be substituted together with the carbon atom to which they bind,

R represents a C;¢ alkyl group which may be substituted, a C,.¢ alkoxy group
which may be substituted, a heterocyclic group which may be substituted or N(R")(R'®) (in
the formula, R" represents hydrogen atom, a C,.¢ alkyl group which may be substituted, a
C,. alkenyl group which may be substituted, a C,.¢ alkynyl group which may be substituted
or a Csg cycloalkyl group which may be substituted, and R'® represents a C;_¢ alkyl group
which may be substituted, a C,.¢ alkenyl group which may be substituted, a C,.¢ alkynyl
group which may be substituted, a Cs_3 cycloalkyl group which may be substituted, an aryl
group which may be substituted or a heterocyclic group which may be substituted, or R
and R'® may form a cyclic amino group which may be substituted together with the
nitrogen atom to which they bind),

R'* represents a C alkyl group which may be substituted, an aryl group which
may be substituted or a heterocyclic group which may be substituted,

X represents a C;_¢ alkylene group which may be substituted, a divalent alicyclic
hydrocarbon group which may be substituted or a divalent aromatic hydrocarbon group
which may be substituted, and

X* represents a C.6 alkynylene group which may be substituted or N(R*)-C(=0)
(in the formula, R* represents hydrogen atom, a C,.¢ alkyl group which may be substituted,
a C,¢ alkenyl group which may be substituted, a C,¢ alkynyl group which may be
substituted or an imino protecting group) or a salt thereof.

[Claim 19]

The compound or a salt thereof according to claim 18, wherein R*™isaC alkyl
group which may be substituted, substituent of the C;_¢ alkyl group which may be
substituted as R* is a halogen atom, hydroxyl group, a C,. alkylamino group which may
be substituted with one or more groups selected from the substituent group A-3, a di(C;¢

alkyl)amino group which may be substituted with one or more groups selected from the
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substituent group A-3 or a heterocyclic group which may be substituted with one or more
groups selected from the substituent group A-3, and the substituent group A-3 consists of a
halogen atom, hydroxyl group which may be protected, and a C,_ alkyl group which may
be substituted with hydroxyl group.
[Claim 20]

The compound or a salt thereof according to claim 18 or 19, wherein R*is
hydrogen atom or a C¢ alkyl group.
[Claim 21]

The compound or a salt thereof according to any one of claims 18 to 20, wherein
R is hydrogen atom or a C; alkyl group.
[Claim 22]

The compound or a salt thereof according to any one of claims 18 to 21, wherein
R' and R"" are the same or different, and represent a Cy¢ alkyl group, or R'" and R
form C(=0) together with the carbon atom to which they bind.
[Claim 23]

The compound or a salt thereof according to any one of claims 18 to 22, wherein
R” is N(R")(R'®) (in the formula, R" represents hydrogen atom, a C;¢ alkyl group which
may be substituted, a C, ¢ alkenyl group which may be substituted, a C, ¢ alkynyl group
which may be substituted or a Cs.g cycloalkyl group which may be substituted, and R'®
represents a Cj¢ alkyl group which may be substituted, a C,. alkenyl group which may be
substituted, a C,.¢ alkynyl group which may be substituted, a Cs_g cycloalkyl group which
may be substituted, an aryl group which may be substituted or a heterocyclic group which
may be substituted, or R” and R'® may form a cyclic amino group which may be
substituted together with the nitrogen atom to which they bind).
[Claim 24]

The compound or a salt thereof according to any one of claims 18 to 23, wherein
R'** is an aryl group which may be substituted.
[Claim 25]

The compound or a salt thereof according to any one of claims 18 to 24, wherein
X**is a C ¢ alkylene group which may be substituted or a divalent alicyclic hydrocarbon
group which may be substituted.
[Claim 26]

The compound or a salt thereof according to any one of claims 18 to 25, wherein
X*is a Cpe alkynylene group which may be substituted.
[Claim 27]
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The compound or a salt thereof according to claim 1, which is a compound
selected from (S,E)-N-(3-(2-(4-(dimethylamino)-N-methyl-2-
butenamido)propanamido)phenyl)-4-(propylamino)-2-((2-(pyridin-4-
yl)ethyl)amino)pyrimidine-5-carboxamide, (S,E)-2-((4-carbamoylphenyl)amino)-N-(3-(2-
(4-(dimethylamino)-N-methyl-2-butenamido)propanamido)phenyl)-4-
(propylamino)pyrimidine-5-carboxamide, (E)-2-((4-carbamoylphenyl)amino)-N-(3-(2-(4-
(dimethylamino)-N-methyl-2-butenamido)actamido)cyclohexyl)-4-
(propylamino)pyrimidine-5-carboxamide, (S,E)-2-((4-carbamoylphenyl)amino)-N-(3-(2-(4-
(diethylamino)-N-methyl-2-butenamido)propanamido)phenyl)-4-(propylamino)pyrimidine-
S-carboxamide, (S,E)-2-((4-carbamoylphenyl)amino)-N-(3-(2-(4-(dimethylamino)-N-
methyl-2-butenamido)propaneamido)propyl)-4-(propylamino)pyrimidine-5-carboxamide,
(S,E)-N-(3-(2-(4-(dimethylamino)-N-methyl-2-butenamido)propanamido)phenyl)-2-
(isoquinolin-6-ylamino)-4-(propylamino)pyrimidine-5-carboxamide, (S,E)-2-(cinnolin-6-
ylamino)-N-(3-(2-(4-(dimethylamino)-N-methyl-2-butenamido)propanamido)phenyl)-4-
(propylamino)pyrimidine-5-carboxamide, (S,E)-4-(dimethylamino)-N-(1-((5-(2-((3-
fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1 -oxopropan-
2-yl)-N-methyl-2-butenamide, (S,E)-N-(1-((5-(2-((3-cyanophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1-oxopropan-2-yl)-4-
(dimethylamino)-N-methyl-2-butenamide, (S,E)-4-((5-(5-(2-(4-(dimethylamino)-N-methyl-
2-butenamido)propaneamido)- 1-pentyn-1-yl)-4-(propylamino)pyrimidin-2-
yl)amino)benzamide, (S,E)-N-(1-((5-(2-((4-cyanophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)-4-
(dimethylamino)-N-methyl-2-butenamide, (E)-4-(dimethylamino)-N-(2-((5-(2-((4-
fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-2-oxoethyl)-
N-methyl-2-butenamide, (E)-N-(2-((5-(2-((4-cyanophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn- 1-yl)amino)-2-oxoethyl)-4-(dimethylamino)-N-
methyl-2-butenamide, (S,E)-4-(dimethylamino)-N-(1-((5-(2-((3-fluorophenyl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1-oxobutan-2-yl)-N-methyl-2-
butenamide, (S,E)-4-(dimethylamino)-N-(1-((5-(2-((3-fluoro-4-methoxyphenyl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1 -oxopropan-2-yl)-N-methyl-2-
butenamide, (S,E)-4-(dimethylamino)-N-(1-((5-(2-((6-fluoropyridin-3-yl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)-N-methyl-2-
butenamide, (S,E)-4-(dimethylamino)-N-(1-((5-(2-((6-fluoropyridin-3-yl)amino)-4-((4-
methoxyphenyl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1 -oxopropan-2-yl)-N-methyl-
2-butenamide, (E)-4-(dimethylamino)-N-(2-((5-(2-((3-fluorophenyl)amino)-4-
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(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-2-oxoethyl)-N-methyl-2-butenamide,
(S,E)-N-(5-(2-((4-cyanophenyl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)-1-
(4-(dimethylamino)-2-butenoyl)pyrrolidine-2-carboxamide, (S,E)-N-(1-((5-(4-
(cyclopropylamino)-2-((3-fluoro-4-methoxyphenyl)amino)pyrimidin-5-yl)-4-pentyn-1-
yl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide, (S,E)-4-
(dimethylamino)-N-(1-((5-(2-((3-fluoro-4-methoxyphenyl)amino)-4-((3-
fluoropropyl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1 -oxopropan-2-yl)-N-methyl-2-
butenamide, (S,E)-N-(1-((5-(2-((4-cyanophenyl)amino)-4-(propylamino)pyrimidin-5-yl)-4-
pentyn-1-yl)amino)-3-hydroxy-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-
butenamide, (2S,4R)-1-((E)-4-(dimethylamino)-2-butenoyl)-N-(5-(2-((3-
fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)-4-
hydroxypyrrolidine-2-carboxamide, (25,4S)-1-((E)-4-(dimethylamino)-2-butenoyl)-4-
fluoro-N-(5-(2-((3-fluorophenyl)amino)-4-(methylamino)pyrimidin-5-yl)-4-pentyn-1-
yl)pyrrolidine-2-carboxamide, (2S,4S5)-1-((E)-4-(dimethylamino)-2-butenoyl)-N-(5-(2-((3-
fluorophenyl)amino)-4-(methylamino)pyrimidin-5-yl)-4-pentyn-1-yl)-4-
methoxypyrrolidine-2-carboxamide, (25,4S)-1-((E)-4-(dimethylamino)-2-butenoyl)-4-
fluoro-N-(5-(2-((4-fluorophenyl)amino)-4-(methylamino)pyrimidin-5-yl)-4-pentyn-1-
yl)pyrrolidine-2-carboxamide, (2S,4R)-1-((E)-4-(dimethylamino)-2-butenoyl)-4-fluoro-N-
(5-(2-((4-fluorophenyl)amino)-4-(methylamino)pyrimidin-5-yl)-4-pentyn-1-yl)pyrrolidine-
2-carboxamide, (25,4S)-1-((E)-4-(dimethylamino)-2-butenoyl)-N-(5-(2-((4-
fluorophenyl)amino)-4-(methylamino)pyrimidin-5-yl)-4-pentyn-1-yl)-4-
methoxypyrrolidine-2-carboxamide, (2S,4R)-1-((E)-4-(dimethylamino)-2-butenoyl)-N-(5-
(2-((4-fluorophenyl)amino)-4-(methylamino)pyrimidin-5-yl)-4-pentyn-1-yl)-4-
methoxypyrrolidine-2-carboxamide, (S,E)-1-(4-(dimethylamino)-2-butenoyl)-N-(5-(2-((4-
fluorophenyl)amino)-4-(methylamino)pyrimidin-5-yl)-4-pentyn-1-yl)azetidine-2-
carboxamide, (25,4S)-N-(5-(2-((4-cyanophenyl)amino)-4-(methylamino)pyrimidin-5-yl)-4-
pentyn-1-yl)-1-((E)-4-(dimethylamino)-2-butenoyl)-4-fluoropyrrolidine-2-carboxamide,
(E)-N-(2-((5-(2-((4-cyanophenyl)amino)-4-(methylamino)pyrimidin-5-yl)-4-pentyn- 1 -
yl)amino)-2-oxoethyl)-4-(dimethylamino)-N-methyl-2-butenamide, (S,E)-4-
(dimethylamino)-N-(1-((3-((2-((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-
ylethynyl)phenyl)amino)-1-oxopropan-2-yl)-N-methyl-2-butenamide, (S,E)-4-((5-((3-(2-
(4-(dimethylamino)-N-methyl-2-butenamido)propanamido)phenyl)ethynyl)-4-
(propylamino)pyrimidin-2-yl)amino)benzamide, (S,E)-N-(1-((5-(2-((4-
cyanophenyl)amino)-4-(pyrrolidin-1-yl)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-
oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide, (S,E)-4-(dimethylamino)-N-
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(1-((5-(2-((2-fluoropyridin-4-yl)amino)-4-(pyrrolidin- 1 -yl )pyrimidin-5-yl)-4-pentyn-1-
yl)amino)-1-oxopropan-2-yl)-N-methyl-2-butenamide, (S,E)-4-(dimethylamino)-N-(1-((5-
(2-((2-fluoropyridin-4-yl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn- 1-yl)amino)-1-
oxopropan-2-yl)-N-methyl-2-butenamide, (S,E)-N-(1-((5-(4-(cyclopropylamino)-2-((2-
fluoropyridin-4-yl)amino)pyrimidin-5-yl)-4-pentyn- 1-yl)amino)- 1-oxopropan-2-yl)-4-
(dimethylamino)-N-methyl-2-butenamide, (S,E)-4-(dimethylamino)-N-methyl-N-(1-((5-(2-
((3-methylisothiazol-5-yl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn- 1-yl)amino)-1-
oxopropan-2-yl)-2-butenamide, (S,E)-4-(dimethylamino)-N-(1-((5-(4-((3-
methoxypropyl)amino)-2-((2-methoxypyridin-4-yl)amino)pyrimidin-5-yl)-4-pentyn-1-
yl)amino)-1-oxopropan-2-yl)-N-methyl-2-butenamide, (S,E)-1-(4-(dimethylamino)-2-
butenoyl)-N-(5-(4-((3-methoxypropyl)amino)-2-((methoxypyridin-4-yl)amino)pyrimidin-5-
yl)-4-pentyn- 1-yl)pyrrolidine-2-carboxamide, (2S,4S)-1-((E)-4-(dimethylamino)-2-
butenoyl)-4-fluoro-N-(5-(4-((3-methoxypropyl)amino)-2-((methoxypyridin-4-
yl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)pyrrolidine-2-carboxamide, (S,E)-1-(4-
(dimethylamino)-2-butenoyl)-N-(5-(2-((2-methoxypyridin-4-yl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)pyrrolidine-2-carboxamide, (2S,4S)-1-((E)-4-
(dimethylamino)-2-butenoyl)-4-fluoro-N-(5-(2-((2-methoxypyridin-4-yl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)pyrrolidine-2-carboxamide, (E)-4-
(dimethylamino)-N-(2-((5-(2-((2-methoxypyridin-4-yl)amino)-4-(propylamino)pyrimidin-
5-yl)-4-pentyn-1-yl)amino)-2-oxoethyl)-N-methyl-2-butenamide, (S,E)-4-(dimethylamino)-
N-(1-((5-(2-((3-fluorophenyl)amino)-4-((4-methoxyphenyl)amino)pyrimidin-5-yl)-4-
pentyn-1-yl)amino)-1-oxopropan-2-yl)-N-methyl-2-butenamide, (S,E)-4-(dimethylamino)-
N-(1-((5-(2-((3-fluorophenyl)amino)-4-morpholinopyrimidin-5-yl)-4-pentyn- 1 -yl)amino)-
1-oxopropan-2-yl)-N-methyl-2-butenamide, (E)-4-(dimethylamino)-N-(2-((5-(2-((4-
fluorophenyl)amino)-4-((3-fluoropropyl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-2-
oxoethyl)-N-methyl-2-butenamide, (S,E)-N-(1-((5-(2-((4-cyanophenyl)amino)-4-
(cyclopropylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)-4-
(dimethylamino))-N-methyl-2-butenamide, (S,E)-N-(1-((5-(2-((4-cyanophenyl)amino)-4-
((3-fluoropropyl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)-4-
(dimethylamino))-N-methyl-2-butenamide, (S,E)-4-(dimethylamino))-N-(1-((5-(4-
(ethylamino)-2-((1-methyl-1H-indazol-5-yl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-
1-oxopropan-2-yl)-N-methyl-2-butenamide, (S,E)-N-(1-((5-(4-(cyclopropylamino)-2-((1-
methyl-1H-indazol-5-yl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1 -oxopropan-2-yl)-4-
(dimethylamino))-N-methyl-2-butenamide, (S,E)-4-(dimethylamino))-N-methyl-N-(1-((5-
(2-((1-methyl-1H-indazol-5-yl)amino)-4-(methylamino)pyrimidin-5-yl)-4-pentyn-1-
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yl)amino)-1-oxopropan-2-yl)-2-butenamide, (S,E)-N-(5-(2-((1H-indazol-5-yl)amino)-4-
(methylamino)pyrimidin-5-yl)-4-pentyn-1-yl)-1-(4-(dimethylamino)-2-
butenoyl)pyrrolidine-2-carboxamide, (S,E)-N-(5-(2-((1H-indazol-5-yl)amino)-4-
(ethylamino)pyrimidin-5-yl)-4-pentyn-1-yl)-1-(4-(dimethylamino)-2-butenoyl)pyrrolidine-
2-carboxamide, (S,E)-N-(5-(2-((1H-indazol-5-yl)amino)-4-((3-
methoxypropyl)amino)pyrimidin-5-yl)-4-pentyn-1-yl)-1-(4-(dimethylamino)-2-
butenoyl)pyrrolidine-2-carboxamide, (E)-4-(dimethylamino)-N-((S)-1-(((1S,3R)-3-((2-((3-
fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)amino)-1-
oxopropan-2-yl)-N-methyl-2-butenamide, (E)-4-(dimethylamino)-N-((S)-1-(((1S,3R)-3-((2-
((3-fluorophenyl)amino)-4-(propylamino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)-1-
oxopropan-2-yl)-N-methyl-2-butenamide, (E)-N-((S)-1-(((1S,3R)-3-((2-((4-
cyanophenyl)amino)-4-(methylamino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)-1-
oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide, (E)-4-(dimethylamino)-N-
((S)-1-(((1S,3R)-3-((2-((3-fluorophenyl)amino)-4-(methylamino)pyrimidin-5-
yl)ethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-N-methyl-2-butenamide, (E)-N-((S)-1-
(((1S,3R)-3-((2-((4-cyanophenyl)amino)-4-(methylamino)pyrimidin-5-
ylethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-
butenamide, (E)-N-((S)-1-(((1S,3R)-3-((2-((3-cyanophenyl)amino)-4-
(methylamino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)- 1-oxopropan-2-yl)-4-
(dimethylamino)-N-methyl-2-butenamide, (E)-4-(dimethylamino)-N-((S)-1-(((1S,3R)-3-
((2-((3-fluoro-4-methoxyphenyl)amino)-4-(methylamino)pyrimidin-5-
ylethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-N-methyl-2-butenamide, (E)-4-
(dimethylamino)-N-((S)-1-(((1S,3R)-3-((2-((4-fluorophenyl)amino)-4-
(methylamino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)- 1-oxopropan-2-yl)-N-methyl-2-
butenamide, (E)-N-((S)-1-(((1S,3R)-3-((2-((3-cyanophenyl)amino)-4-
(cyclopropylamino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)- 1-oxopropan-2-yl)-4-
(dimethylamino)-N-methyl-2-butenamide, (E)-4-(dimethylamino)-N-((S)-1-(((1 S*,3R*)—3—
((2-((2-fluoropyridin-4-yl)amino)-4-(propylamino)pyrimidin-5-
ylethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-N-methyl-2-butenamide, (E)-4-
(dimethylamino)-N-((S)-1-(((1S,3R)-3-((2-((2-methoxypyridin-4-yl)amino)-4-
(propylamino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-N-methyl-2-
butenamide, (E)-N-((S)-1-(((1S,3R)-3-((2-((4-cyanophenyl)amino)-4-
(methylamino)pyrimidin-5-yl)ethynyl)cyclohexyl)amino)- 1-oxopropan-2-yl)-4-
(dimethylamino)-N-methyl-2-butenamide, (E)-N-((S)-1-(((1 S*,3R*)—3—((2—((4—
cyanophenyl)amino)-4-(cyclopropylamino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)-1-
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oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide, (E)-N-((S)-1-(((1 S",3R")-3-
((4-(cyclopropylamino)-2-((4-fluorophenyl)amino)pyrimidin-5-
yl)ethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-
butenamide, (E)-N-((S)-1-(((1 S*,3R*)—3—((4—(cyclopropylamino)—2—((3—ﬂuoro—4—
methoxyphenyl)amino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-4-
(dimethylamino)-N-methyl-2-butenamide, (E)-4-(dimethylamino)-N-((S)-1-(((1S,3R)-3-
((2-((3-fluorophenyl)amino)-4-((3-fluoropropyl)amino)pyrimidin-5-
ylethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-N-methyl-2-butenamide, (E)-N-((S)-1-
(((1S,3R)-3-((2-((4-cyanophenyl)amino)-4-((3-fluoropropyl)amino)pyrimidin-5-
yl)ethynyl)cyclobutyl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-
butenamide, (E)-4-(dimethylamino)-N-((S)-1-(((1S,3R)-3-((2-((3-fluorophenyl)amino)-4-
((3-methoxypropyl)amino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)- 1-oxopropan-2-yl)-N-
methyl-2-butenamide, (E)-N-((S)-1-(((1S,3R)-3-((2-((4-cyanophenyl)amino)-4-((3-
methoxypropyl)amino)pyrimidin-5-yl)ethynyl)cyclobutyl)amino)- 1 -oxopropan-2-yl)-4-
(dimethylamino)-N-methyl-2-butenamide, (E)-4-(dimethylamino)-N-((S)-1-(((1S,3R)-3-
((2-((3-fluoro-4-methoxyphenyl)amino)-4-(methylamino)pyrimidin-5-
ylethynyl)cyclohexyl)amino)-1-oxopropan-2-yl)-N-methyl-2-butenamide, (S,E)-4-
(dimethylamino)-N-methyl-N-(1-((5-(2-((2-methylpyridin-4-yl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)- 1 -oxopropan-2-yl)-2-butenamide,
(S,E)-N-(1-((5-(2-(benzo[d]thiazol-6-ylamino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-
1-yl)amino)-1-oxopropan-2-yl)-4-(dimethylamino)-N-methyl-2-butenamide, (S,E)-1-(4-
(dimethylamino)-2-butenoyl)-N-(5-(2-((1-methyl-1H-indazol-5-yl)amino)-4-
(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)pyrrolidine-2-carboxamide, (S,E)-1-(4-
(dimethylamino)-2-butenoyl)-N-(5-(2-((1-methyl-1H-pyrazolo[3,4-b]pyridin-5-yl)amino)-
4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)pyrrolidine-2-carboxamide, (S,E)-1-(4-
(dimethylamino)-2-butenoyl)-N-(5-(2-((1-(2-methoxyethyl)-1H-pyrazolo[3,4-b]pyridin-5-
yl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)pyrrolidine-2-carboxamide,
(S,E)-4-(dimethylamino)-N-methyl-N-(1-((5-(2-((3-methyl- 1H-pyrazolo[3,4-b]pyridin-5-
yl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)amino)-1-oxopropan-2-yl)-2-
butenamide, (S,E)-1-(4-(dimethylamino)-2-butenoyl)-N-(5-(2-((3-methyl- 1 H-pyrazolo[3,4-
b]pyridin-5-yl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-yl)pyrrolidine-2-
carboxamide, and (S,E)-1-(4-(dimethylamino)-2-butenoyl)-N-(5-(2-((3-methoxy-1H-
pyrazolo[3,4-b]pyridin-5-yl)amino)-4-(propylamino)pyrimidin-5-yl)-4-pentyn-1-
yl)pyrrolidine-2-carboxamide.

[Claim 28]
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A pharmaceutical composition containing the compound or a salt thereof
according to any one of claims 1 to 27.
[Claim 29]

The pharmaceutical composition according to claim 28, which is for treatment of a
disease or condition relating to FLT3.
[Claim 30]

The pharmaceutical composition according to claim 28, which is for treatment of
acute myeloid leukemia.
[Claim 31]

An FLT3 inhibitor containing the compound or salt thereof according to any one of

claims 1 to 27.
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