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[Name of Document] Description

[Title of Invention] Novel Nicotinamide Derivative or Salt Thereof
[Technical Field]

(0001}

The present invention relates to a nicotinamide derivative having
Syk-inhibitory activity or a salt thereof.

{Background Art]
[0002]

Spleen Tyrosine Kinase (8yk), which is a non-receptor type
intracellular tyrosine phosphatase, plays essential roles for activation of B
cells and in an intracellular signaling system mediated by an Fc receptor.
For example, Syk is associated with a FceRI signal that is an immunoglobulin
E receptor in mast cells, basophils, and other cells, and thus it regulates
generation of inflammatory mediators, such as histamine or leukotrien, as
well as cytokine from these cells. At the same time, Syk plays a role in
transmitting activation signals caused by stimulation of Fcy receptor into
monocytes, dendritic cells, and other cells (Non Patent Literatures 1 and 2).
Moreover, it has been reported that Syk is also associated with cytokine
signaling caused by integrin, IL-13, IL-15, etc. (Non Patent Literatures 3 and
4y,

[0003]

In the case of a B-cell, a signal is transmitted into the cell mediated by
a BCR (a B-cell antigen receptor) expressed on the cell membrane, so that
activation and differentiation of the cell is induced, resulting in generation of
an antibody. It has been reported that Syk is essential for such an activation
and differentiation process (Non Patent Literature 5).

[0004]

It is anticipated that it is possible to suppress various cell responses by
inhibiting Syk {Non Patent Literatures 5 and 6).

[0005]

In the case of a type I allergy, which is an immediate-tvpe allergy
reaction, for example, immunoglobulin E (IgE) binds to FeeRI, which is a
high-affinity IgE receptor, and an allergen then binds thereto to promote
activation of the FegRI and the release of inflammatory mediator. As a result,
allergic symptoms are expressed. It is anticipated that inhibition of Syk

activity will lead to the suppression of the activation of the FceRI, and that it
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will be useful for the treatment of representative type I allergy-related
diseases such as bronchial asthma, allergic rhinitis, hives, and atopic
dermatitis,

[0006]

Moreover, it is considered that inhibition of Syk activity leads to the
suppression of the activation and/or maturation of immune B cells and
generation of antibodies, and that such inhibition of Syk activity can also
regulate immune reactions other than type I allergy. Accordingly, it is also
anticipated that inhibition of Syk activity will be effective for autoimmune
diseases (rheumatoid arthritis, systemic luopus erythematosus, etc.),
autoimmune hemolytic anemia, nephrotic syndrome, contact dermatitis, and
the like. Furthermore, since inhibition of Svyk activity also leads to the
sappression of the activation of macrophages, it is anticipated that inhibition
of Syk will be also effective for idiopathic thrombocytopenic purpura.

[0007]

Further, inhibition of Syk activity suppresses not only immune and/or
inflammatory diseases, but also activation and proliferation of lymphocytes,
including B-cells as typical examples. Thus, it is anticipated that inhibition
of Syk will be also effective for the treatment of various types of proliferative
diseases such as lymphoma and lymphocytic leukemia. Still further, since
inhibition of Syk activity regulates proliferation and differentiation of bone
marrow cells, it is anticipated that it will be also effective for acute
myelocytic leukemia.

[6008]

On the other hand, Syk has been known to be involved in signaling
mediated by integrin, which is a cell adhesion molecule, Since Syk is
expressed in blood platelets and is involved in the activation thereof, an
inhibitor of such Syk is anticipated to be effective as a therapeutic agent for
diseases associated with the activation of blood platelets,

{06009]

A large number of compounds having Syk-inhibitory activity have been
reported (Patent Literatures 1 to 4}, Useful compounds (Non Patent
Literature 7) and compounds having Syk and/or JAK inhibitory activity
(Patent Literatures 5 to 8} have been reported from clinical tests in which
rheumatoid arthritis and idiopathic thrombocytopenic purpura have been

targeted.
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[Patent Literature 1] International Publication WO00/75113

[Patent Literature 2] JP Patent Publication (Kokai) No. 2008-013499 A
[Patent Literature 3] International Publication WO07/120980

[Patent Literature 4] International Publication W0O07/124221

[Patent Literature 5] International Publication W0O09/026107

[Patent Literature 6] International Publication WO09/131687

[Patent Literature 7] International Publication WO09/136995

[Patent Literature 8] International Publication W009/145856

[Non Patent Literature]

[06011]

[Non Patent Literature 1] The Journal of Biological Chemistry, Vol. 266, pp.
15790-15796, 1991

[Non Patent Literature 2] International Journal of Hematology, Vol. 75, No. 4,
pp. 357-362, 2002

[Non Patent Literature 3] The Journal of Biological Chemistry, Vol. 270, pp.
16189-16197, 1995

[Non Patent Literature 4] The Journal of Immunology, Vol. 167, No. 11, pp.
6292-6302, 2001

[Non Patent Literature 5] Expert Opinion on Investigational Drugs, Vol. 13,
No. 7, pp. 743-762, 2004

[Non Patent Literature 6] Expert Opinion on Therapeutic Targets, Vol. 9, No.
5, pp. 901-921, 2005

[Non Patent Literature 7] IDrugs, Vol. 12, No. 3, pp. 174-185, 2009
[Summary]

[Problem to be solved]

[0012]

To date, various Syk inhibitors have been reported, but they have not
been placed on the market yet. It has been desired to develop a compound
and a pharmaceutical composition, which have excellent Syk-inhibitory
activity.

[Means for Solution to Problem]
[0013]

As a result of intensive studies directed towards achieving the



aforementioned object, the present inventors have found that a nicotinamide
derivative having a specific structure or a salt thereof has excellent
Syk-inhibitory activity, thereby completing the present disclosure.
Specifically, the nicotinamide derivative of the present disclosure or a

pharmaceutically acceptable salt thereof is characterized in that it is
represented by the following formula (I):
[Formula 1]

F Ny~ CONH2
RL | . .R?

N N~ N

H H

0
wherein
R! is a substituent represented by the following formula (11-1), (III-1), or
(IV-1):
[Formula 2}

R3 (R,
HoN YN v N
(1-1) (11-1) (IV-1)
(wherein

R’ represents a hydrogen atom or a C,_¢ alkyl, Cs.3 cycloalkyl, phenyl, pyridyl,
or thienyl group, each of which optionally has at least one substituent,

R? represents a hydrogen atom, a C;_4 alkyl group, or a Cs.¢ cycloalkyl group,
R’ represents a hydroxy group, a halogen atom, or a C;.¢ alkyl or Cj.¢ alkoxy
group, each of which optionally has at least one substituent,

n is an integer of 0-2,

R® may be the same or different, and two R’s may, together with the carbon
atom to which they bind, form a C;.5 cycloalkane ring when n is 2,

X! represents an oxygen atom or -N(R®)- (wherein R® represents a hydrogen
atom or an acyl group),

"#" represents a binding site), and

R? represents a pyridyl, indazolyl, phenyl, pyrazolopyridyl, benzisoxazolyl,
pyrimidinyl, or quinolyl group, each of which optionally has at least one
substituent.

[0014]



4a

In one aspect, there is provided a nicotinamide derivative represented
by the following formula (I) or a salt thereof:
[Formula 1]
RL A .R?
N N N
H H

"
wherein

R! is a substituent represented by the following formula (II-1), (I1I-1),
or (IV-1):
[Formula 2]

R3 (R5)n
%\ Q\ Xq/\

R4 ;\H\
HoN CUONH v M,
(11-1) n-1) (IV-1)

(wherein

R’ represents a hydrogen atom, or a Cy.¢ alkyl, Cs.3 cycloalkyl, phenyl,
pyridyl or thienyl group, each of which optionally has at least one substituent,

R* represents a hydrogen atom, C; alkyl group, or Cjs.5 cycloalkyl
group,

R’ represents a hydroxy group, a halogen atom, or a Cj.¢ alkyl or Cy.¢
alkoxy group, each of which optionally has at least one substituent,

n represents an integer of 0-2,

when n is 2, R® may be the same or different, and two R’s may,
together with a carbon atom to which they bind, form a Cs.3 cycloalkane ring,
X' represents an oxygen atom or -N(R®)- (wherein R® represents a hydrogen
atom or acyl group, and

"k" represents a binding site)), and

R? represents a pyridyl, indazolyl, phenyl, pyrazolopyridyl,
benzisoxazolyl, pyrimidinyl, or quinolyl group, each of which optionally has
at least one substituent.



[0014a)

In another aspect, there is provided a pharmaceutical composition
comprising the nicotinamide derivative or a salt thereof as defined above.
In another aspect, there is provided a pharmaceutical composition as defined
above, which is used for treatment of Syk-related diseases. In another aspect,
there is provided a pharmaceutical composition as defined above, which 1is
used for treatment of a disease selected from the group consisting of
rheumatoid arthritis and idiopathic thrombocytopenic purpura.

[0015]

From a further viewpoint, the present disclosure provides: use of the
above-described nicotinamide derivative or a salt thereof for production of the
above-described pharmaceutical composition; a method for treating a
Syk-related disease, which comprises a step of administering a therapeutically
effective amount of the above-described nicotinamide derivative or a salt
thereof to mammals including a human; and a method for treating a disease
selected from the group consisting of rheumatoid arthritis and idiopathic
thrombocytopenic purpura, which comprises a step of administering a
therapeutically effective amount of the above-described nicotinamide
derivative or a salt thereof to mammals including a human.

[Advantageous Effects]
[0016]

The nicotinamide derivative of the present disclosure or a salt thereof
has excellent Syk-inhibitory activity, and it is useful as a pharmaceutical
composition for use in the treatment of a Syk-related disease.

[Description of Embodiments]
[0017]

Hereinafter, the compound of the present invention will be described
in detail.

It is to be noted that the following definitions are applied in the
present specification, unless otherwise specified.

The term "halogen atom" is used herein to mean a fluorine atom, a
chlorine atom, a bromine atom or an iodine atom.

The term "C;.3 alkyl group" is used herein to mean a methyl, ethyl,
propyl, or isopropyl group.

The term "C;_.4 alkyl group" is used herein to mean a methyl, ethyl,
propyl, isopropyl, butyl, sec-butyl, isobutyl, or tert-butyl group.
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The term "Ci.¢ alkyl group™ is used herein to mean a linear or branched
Ci.¢ alkyl group such as a methyl, ethyl, propyl, isopropyl, butyl, sec-butyl,
isobutyl, tert-butyl, pentyl, isopentyl, or hexyl group.

The term "C,.4 alkyl group" is used herein to mean an ethyl, propyl,
isopropyl, butyl, sec-butyl, isobutyl, or tert-butyl group.

The term "Cu.g alkyl group” is used herein to mean a linear or branched
Cs.6 alkyl group such as a butyl, sec-butyl, isobutyl, tert-butyl, pentyl,
isopentyl, or hexyl group.

The term "Csz cycloalkyl group" is wused herein to mean a Cig
cycloalkyl group such as a cyclopropyl, cyclobutyl, cyclopentyl, or
cyclohexyl group.

The term "ar-C;_¢ alkyl group” is used herein to mean an ar-Cy.¢ alkyl
group such as a benzyl, diphenylmethyl, trityl, phenethyl, or naphthylmethyl
group.

[6018]

The term "Cj.;y alkoxy group” is used herein to mean a methoxy, ethoxy,
Propoxy, Of iSOPropoxy group.

The term "Ci, alkoxy group" is used herein to mean a linear or
branched C;.¢ alkyloxy group such as a methoxy, ethoxy, propoxy, isopropoxy,
butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, or hexyloxy group.

The term "Cis alkoxy C;.¢ alkyl group" is used herein to mean a Cy.g
alkoxy C;.s alkyl group such as a methoxymethyl or 1-ethoxvethyl group.

The term "Cy.3 alkylthio group" is used herein to mean a C;.5 alkylthio
group such as a methyithio, ethylthio, or propylthio group.

The term "C,¢ alkylthio group" is used herein to mean a C;.¢ alkylthio
group such as a methylthio, ethylthio, propylthio, butylthio, or pentyithio
group.

The term "Ci.s alkylsulfonyl group” is used herein to mean a Ci.
alkylsulfonyl group such as a methylsulfonyl, ethylsulfonyl, or propylsulfonyl
group.

The term “arylsulfonyl group" is wused herein to mean a
benzenesulfonyl, p-toluenesulfonyl, or naphthalenesulfonyl group.

The term "Ci. alkylsulfonyloxy group” is used herein to mean a Cy¢
alkylsulfonyloxy group such as a methylsulfonyloxy or ethylsulfonyloxy

group.
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The term “aryisulfonyloxy group" is wused herein to mean a
benzenesulfonyloxy or p-toluenesulfonyloxy group.
[0019]

The term "C,.;2 alkanoyl group® is used herein to mean a linear or
branched Cs.;; alkanoyl group such as an acetyl, propionyl, valeryl, isovaleryl,
or pivaloyl group.

The term "aroyl group" is used herein to mean a benzoyl or naphthoyl
group.

The term "acyl group” is used herein to mean a formyl group, a Tz
alkanoyl group, or an aroyl group.

The term "C;., alkoxycarbonyl group” is used herein to mean a linear
or branched Ci alkoxycarbonyl group such as 3 methoxycarbonyl,
ethoxycarbonyl, isopropoxycarbonyl, tert-butoxycarbonyl, or
1,1-dimethylpropoxycarbonyl group.

The term "ar-C,.¢ alkyloxyecarbonyl group” is used herein to mean an
ar-Cy¢ alkyloxycarbonyl group such as a benzyloxycarbonyl or
phenethyloxycarbonyl group.

The term "aryloxycarbonyl group" is used herein to mean a
phenyloxycarbonyl or naphthyloxycarbonyl group.

[06020] .

The term "Cj. alkylamino group" is used herein to mean a linear or
branched Ci.¢ alkylamino group such as a methylamino, ethylamino,
propylamino, isopropylamino, butylamino, sec-butylamino, tert-butylamino,
pentylamino, or hexylamino group.

The term "di-C;.s alkylamino group” is used herein to mean a linear or
branched di-C;.¢ alkylamino group such as a dimethylamino, diethyvlamino, di
propylamino, diisopropylamino, dibutylamino, di(tert-butyl)amino,
dipentylamino, dihexylamino, {ethyl}{methyl)amino, or
{methvi}(propyl)amino group.

The term "(di)Ci.¢ alkylamino group” is used herein to mean a Ci.¢
alkylamino group or di-Ci.¢ alkylamino group.

The term "silyl group" is used herein to mean a trimethylsilyl,
triethylsilyl, or tributylsilyl group.

[0021]
The term "C;.g cycloalkane"” is used herein to mean a Cs.g cycloalkane

ring such as a cyclopropane, cyclobutane, cyclopentane, or cyclohexane ring.
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{0022]

The amino-protecting group includes all groups that can be used as
protecting groups for ordinary amino groups. Examples of such an
amino-protecting group include groups described in W. Greene et al.,
Protective Groups in Organic Synthesis, Vol. 4, pp. 696 to 926, 2007, John
Wiley & Sons, INC. Specific examples include an ar-Cj.¢ alkyl group, a Ci
alkoxy C,.s alkyl group, an acyl group, a C;, alkoxycarbonyl group, an
ar-Ci¢ alkyloxycarbonyl group, an aryloxycarbonyl group, a Cig
alkylsulfonyl group, an arylsulfony! group, and a silyl group.

[0023]

The hydroxy-protecting group includes all groups that can be used as
protecting groups for ordinary hydroxy groups. Examples of such a
hydroxy-protecting group include groups described in W. Greene et al.,
Protective Groups in Organic Synthesis, Vol. 4, pp. 16 to 299, 2007, John
Wiley & Sons, INC. Specific examples include a C;.¢4 alkyl group, an ar-Ci
alkyl group, a C,.¢ alkoxy Ci.¢ alkyl group, acyl group, a C, 4 alkoxycarbonyl
group, an ar-C;.¢ alkyloxycarbonyl group, a Ci.¢ alkylsulfonyl group, an
arylsulfonyl group, a silyl group, a tetrahydrofuranyl group, and a
tetrahydropyranyl group.

[0024]

The carboxyl-protecting group includes all groups that can be used as
protecting groups for ordinmary carboxyl groups. Examples of such a
carboxyl-protecting group include groups described in W. Greene et al.,
Protective Groups in Organic Synthesis, Vol. 4, pp. 533 to 643, 2007, John
Wiley & Sons, INC. Specific exampies include a Cy4 alkyl group, an ar-Ci6
alkyl group, a Ci.¢ alkoxy Ci.¢ alkyl group, an ar-Ci alkyloxy Cr.e alkyl
group, and a silyl group.

{06025}

Examples of a Jeaving group include a halogen atom, a Cig
alkylsulfonyloxy group, and an arylsulfonyloxy group.
[0026]

Alcobols include methanol, ethanol. propanol, 2-propanol, butanol,
and 2-methyl-2-propanol.

Aliphatic hydrocarbons include pentane, hexane, and cyclohexane.

Halogenated hydrocarbons include methvlene chloride, chloroform,
and dichloroethane.
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Aromatic hydrocarbons include benzene, toluene, and xylene.

Glycols include ethylene glycol, propylene glyveol, and diethylene glycol.

Ethers include  diethyl ether, diisopropyl ether, dioxane,
tetrahydrofuran, anisole, ethylene glycol dimethy! ether, diethylene glycol
dimethyl ether, and diethylene glycol diethyl ether.

[0027]

Ketones include acetone, 2-butanone, and 4-methyl-2-pentanone.

Esters include methyl acetate, ethyl acetate, propyl acetate, and butyl
acetate,

Amides include N,N-dimethylformamide, N,N-dimethylacetamide, and
}-methyl-2-pyrrolidone.

Nitriles include acetonitrile and propionitrile.

Sulfoxides include dimethyl sulfoxide.

[0028]

Salts of the compound represented by the formula (1) include generally
known salts, namely, the salts of basic groups such as amino groups, and the
salts of acidic groups such as hydroxy or carboxyl groups.

[6029]

Examples of the salts of basic groups include: salts with mineral acids
such as hydrochloric acid, hydrobromic acid, nitric acid, and sulfuric acid;
salts with organic carboxylic acids 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 trifluoroscetic acid; and salts with
sulfonic acids such as methanesulfonic acid, benzenesulfonic acid,
p-teluenesulfonic acid, mesitylenesulfonic acid, and naphthalenesulfonic

acid.

[0030] Examples of the salts of acidic groups include: salts with alkaline

metals such as sodium and potassium; salis with alkaline earth metals such as
caloium and magnesium; ammonium salts; and salts with nitrogen-containing
organic bases such as trimethylamine, triethylamine, tributylamine, pyridine,
N,N-dimethyl aniline, N-methyl piperidine, N-methyl morpholine,
diethylamine, dicyclohexylamine, procaine, dibenzylamine,
N-benzyl-B-phenethylamine, l-ephenamine, and
N,N"-dibenzylethylenediamine.

Among the above-described salts, pharmaceutically acceptable salts

are preferable.
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[0031]
The nicotinamide derivative of the present invention is characterized
in that it is represented by the following formula (I):
[Formula 3]
FﬁCOMHQ
Rlﬁ | NG E{Rz
{1y
[6032]
R! is a substituent represented by the following formula (1I-1), (II1-1),
or (IV-1):
[Formula 4]

R P (R 1
R’H/L . ‘\/l\ Q
HaN YUONM, o NH,

(-1} (11-1) (v-1)

(wherein R®, R“, RS, 1, and X' have the same definitions as those described
above), preferably a substituent represented by the following formula (I1-2),
(HI-2), or (IV-2}:

[Formula 5]

R (R%)n
e

TS

HoN NH; « Ny
(12) (1-2) (IV-2)

(wherein R®, R*, R®, n, and X' have the same definitions as those described
above), and more preferably a substituent represented by the following
formula (I1-2} or (I1I-2):

[Formula 6]

R3 (R,
A
R[‘\',/L k(]\
HoN TONH,
(1-2) {1-2)
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(wherein R’, R®, R’, and n have the same definitions as those described
above).
[0033)

R? is a hydrogen atom or a C;.¢ alkyl, Cs¢ eycloalkyl, phenyl, pyridyl,
or thienyl group, each of which optionally has at least one substituent and
preferably a Ci.¢ alkyl or Cs.5 cycloalkyl group, each of which optionally has
at least one substituent.

When R’ is a Ci alkyl or Casg cycloalkyl group, each of which
optionally has at least ome substituent, toxicity of the compound can be
further reduced. A

R® is preferably a phenyl, pyridyl, or thienyl group, each of which
optionally has at least one substituent. When R’ is a phenyl, pyridyl, or
thienyl group, each of which optionally has at least one substituent,
pharmacological activity of the compound is improved.

- Wken R®is a Ci¢ alkyl group, it is preferably a Ci.4 alkyl group.
Preferred examples inciude methyl, ethyl, n-propyl, isopropyl, and isobutyl
groups.

When R* is a Cig cycloalkyl group, it is preferably a cyclopropyl or

cyclobutyl group and more preferably a cyclopropyl group.
[0034] :
A substituent on a C,.¢ alkyl, Cs; cycloalkyl, phenyl, pyridyl, or
thienyl group represented by R’ is preferably selected from a substituent
group a;.; and more preferably selected from a substituent group oy.;.
Toxicity of the compound having such a substituent can be further reduced.

The substituent group o,.; includes a halogen atom and Cy.4 alkyl, Cs.5
cycloalkyl, Ci.¢ alkoxy, Cy4 alkylthio, phenyl, and pyrazolyl groups, each of
which has at least one halogen atom.

The substituent group o;.2 includes a halogen atom, a C;.¢ alkyl group,
and a C,.4 alkoxy group.

A halogen atom in each of the substituent groups oi.; and a;. is
preferably a fluorine atom or a chlorine atom and more preferably a fluorine
atom.

A Ci.¢ alkyl group in each of the substituent groups o;.; and oy.; is
preferably a Ci.; alkyl group, more preferably a methyl group or an ethyl
group, and further preferably a methyl group.
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A Cs4 cycloalkyl group in the substituent group o,y is preferably a
cyclopropyl group or a cyclobutyl group and more preferably a cyclopropyl
group.

A C, ¢ alkoxy group in each of the substituent groups oy and ;. is
preferably a Ci.3 alkoxy group, more preferably a methoxy group or an ethoxy
group, and further preferably a methoxy group.

A C alkylthio group in the substituent group «,.; is preferably a C;.3
alkylithio group, more preferably a methylthio group or an ethylthic group,
and further preferably a methylthio group.

[0035]

When R° is a Cig alkyl group, the C,. alkyl group is preferably
unsubstituted or substituted with a halogen atom or a Cyi.4 alkoxy group and
more preferably unsubstitnted or substituted with a Ci.¢ alkoxy group.

When RY is a Cs cycloalkyl group, the Cay cycloalkyl group is
preferably unsubstituted or substituted with a halogen atom or a Cy¢ alkyl
group.

When R’ is a thienyl group, the thienyl group is preferably
unsubstituted or substituted with a C,_4 alkyl group.

[0036]

R* is a hydrogen atom, a Ci.¢ alkyl group, or a Ci.¢ cycloalkyl group,
preferably a hydrogen atom or a Cy.3 alkyl group, more preferably a hydrogen
atom, a methyl group, or an ethyl group, and further preferably a hydrogen
atom or a methy!l group.

[0037]

When R’ is a8 Csg alkyl group, R* is preferably a hydrogen atom.
When R® is a Ca-¢ alkyl group, the Cs.6 alkyl group is preferably an isobutyl
group. Toxicity of the compound having such a substituent can be further
reduced.

When R® is a Cji.; alkyl or thienyl group, R* is preferably a methyl
group. Toxicity of the compound having such a substituent can be further
reduced,

[0038]

R® is a hydroxy group, a halogen atom, or a C;.¢ alkyl or Cy.s alkoxy
group, each of which optionally has at least one substituent.

Here, n is an integer of 0 to 2. When n is 2, R*® may be the same or

different. Also, two R’s may, together with the carbon atom to which they
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bind, form a Cy.; cycloalkane ring. The Cs.5 cycloalkane ring is preferably a
cyclopropane or cyclobutane ring and more preferably a cyclopropane ring.

Here, R® is preferably a hydroxy group, a halogen atom, or a Cj.¢ alkyl
or Ci.¢ alkoxy group, each of which optionally has at least one phenyl group
and more preferably a hydroxy group or a halogen atom.

Here, n is an integer of 0-2, preferably an integer of 0 or 1, and more
preferably an integer of 0.

{06397

X! is an oxygen atom or -N(R®)- (wherein R® has the same definition as
that described above) and preferably an oxygen atom. When X' is an oxygen
atom, pharmacological activity of the compound is improved.

R® is a hydrogen atom or an acyl group, preferably a hydrogen atom or
an acetyl group, and more preferably an acetyl group.

[0040]

R? is a pyridyl, indazolyl, phenyl, pyrazolopyridyl, benzisoxazolyl,
pyrimidinyl, or quinelyl group, each of which opticnally has at least one
substituent, preferably a pyridyl or phenyl group, each of which optionally
has at least one swbstituent, and more preferably a pyridyl group. When R” is
a pyridyl or phenyl group, each of which optionally has at least omne
substituent, foxicity of the compound can be further reduced.

In addition, for idiopathic thrombocytopenic purpura (hereinafter also
referred to as "ITP"), a pyridyl, pbenyl, indazolyl, or pyrazolopyridyl group,
ecach of which optionally has at least one substituent is preferable and an
indazolyl or pyrazolopyridyl group, each of which optionally has at least one
substituent is more preferable.

[0041]

A substituent that binds to a pyridyl, indazolyl, phenyl,
pyrazolopyridyl, benzisoxazolyl, pyrimidinyl, or quinolyl group is preferably
a substituent selected from a substituent group as..

The substifuent group o».; includes: a halogen atom and C,.¢ alkyl,
Cs.g cycloalkyl, Cyis alkoxy, (d1)Ci.¢ alkylamino, acyl, pyrazolyl, triazelyl,
morpholinyl, and pyrrolysyl groups, each of which optionally has at least one
substituent selected from a substituent group Ba.1.

A halogen atom in the substituent group o) is preferably a fluorine

atom or a chlorine atom and more preferably a fluorine atom.
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A Ci6 alkyl group in the substituent group os.; is preferably a C;.3
alkyl group, more preferably a methy! or ethyl group, and further preferably a
methyl group.

A Cjp cycloalkyl group in the substituent group oq.; is preferably a
cyclopropyl or eyclobutyl group and more preferably a cyclopropyl group.

A Cy.¢ alkoxy group in the substituent group oy.; is preferably a C;.3
alkoxy group, more preferably a methoxy or ethoxy group, and further
preferably a2 methoxy group.

A (d)Cis alkylamino group in the substituent group os.; is a
mono-Ci.g alkylamino or di-Cy., alkylamino group and preferably a di-Cj.g
alkylamino group. Here, a Cr.¢ alkyl group that binds to a nitrogen atom is
preferably a Ci.; alkyl group, more preferably a methyl or ethy! group, and
further preferably a methy! group.

Acyl in the substituent group ay.; is preferably an acetyl group.

[0042]

The substituent group f,.; includes a halogen atom, oxo, and Ci.4 alkyl
and C;.4 alkoxy groups.

A halogen atom in the substituent group P..; is preferably a fluorine
atom or a chlorine atom and more preferably a fluorine atom.

A Ci.s alkyl group in the substituent group B..; is preferably a Ci.;
alkyl group, more preferably a methy! or ethyl group, and further preferably a
methyl group.

A Cy.¢ alkoxy group in the substituent group B,.; is preferably a Ci.;
alkoxy group, more preferably a methoxy or ethoxy group, and further
preferably a methoxy group.

[0043]

When R? is pyridyl optionally having at least one substituent, a
substituent that binds to the pyridyl group is preferably a substituent selected
from the substituent group o».;, more preferably a substituent selected from a
substituent group «s.;, and further preferably a substituent selected from a
substituent group ..

The substituent group oi.; includes a halogen atom and Cy.¢ alkyl, Csg
cycloalkyl, Ci alkoxy, (di)Ci.¢ alkylamino, acyl, pyrazolyl, triazolyl,
morpholinyl, and pyrrolysyl groups, each of which optionally has at least one

substituent selected from the following substituent group Bs.;. The preferred
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ranges of the substituents are the same as those described for the substituent
group ©i.1.

The substituent group Ps.; includes a halogen atom and C,.4 alkyl and
Ci.¢ alkoxy groups., The preferred ranges of the substifuents are the same as
those described for the substituent group Ba.;.

The substituent group a3, includes a halogen atom and C.4 alkyl, Cig
cycloalkyl, C;, alkoxy, {(di)Ci alkylamino, pyrazolyl, triazolyl, and

morpholinyl groups, each of which optionally has at least one substituent

selected from the following substituent group B3.,. The preferred ranges of
the substituents are the same as those described for the substituent group vs..
The substituent group Pi.; includes a halogen atom and a C;.4 alkyl
group. The preferred ranges of the substituents are the same as those
described for the substifuent group Pi.y.
[0044]
When R* is pyridyl optionally having at least one substituent, a pyridyl
group is preferably a substituent represented by the following formula (V-1)
or {(V-2):
{Formula 7]

*

“
N

R7
RE
(V-1 (V-2)
(wherein R7, R®, R®, and R'® may be the same or different and are each a
hydrogen atom or a substituent selected from the substituent group os.5), and
more preferably a substituent represented by formula (V-1).
[0045]

R” is a hydrogen atom or a substituent selected from the substituent
group asz.p and preferably a hydrogen atom or a substituent selected from a
substituent group «3.3. Toxicity of a compound having such a substituent can
be further reduced.

The substituent group o3.3 includes a halogen atom, a Cy.¢ alkyl group,
and Ci. alkyl, Cs.g cycloalkyl, Ci alkoxy, pyrazolyl, and triazolyl groups,
each of which optionally has at least one Ci.4 alkyl group.

A halogen atom in the substituent group oj.3 is preferably a fluorine

atom or chlorine atom and more preferably a fluorine atom.
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A Cis alkyl group in the substituent group as.; is preferably a Ci.;
alkyl group, more preferably a methyl or ethyl group, and further preferably a
methyl group.

A Cs.g cycloalkyl group in the substituent group as.; is preferably a
cyclopropy!l or eyclobutyl group and more preferably a cyclopropyl group.

A Ci.s alkoxy group in the substituent group eus.3 is preferably a Cy.3
alkoxy group, more preferably a methoxy or ethoxy group, and further
preferably a methoxy group.

[0046]

R® is a hydrogen atom or a substituent selected from the substituent
group a3.2 and preferably a hydrogen atom or a substitvent selected from a
substituent group os.q. Toxicity of a compound having such a substituent can
be further reduced.

The substituent group oaz.4 includes C, alkyl, C;.s alkoxy, and
morpholinyl groups, each of which otionally has at least one halogen atom.

A halogen atom in the substituent group «s;.¢ is preferably a fluorine
atom or a chlorine atom and more preferably a fluorine atom.

A Cy.s alkyl group in the substituent group as.; is preferably a C;.;
alkyl group, more preferably a methyl or ethyl group, and further preferably a
methyl group.

A Cy.6 alkoxy group in the substituent group os.4 is preferably a C;;
alkoxy group, more preferably a methoxy or ethoxy group, and further
preferably a methoxy group.

In addition, when R’ is a pyrazolyl or triazolyl group, R? is preferably
a hydrogen atom or a methyl group.

[0047]

R’ and R'® may be the same or different and are each a hydrogen atom
or a substituent selected from the substituent group «s;.. and preferably a
hydrogen atom or a substituent selected from a substituent group as.s.
Toxicity of a compound having such a substituent can be further reduced.

The substituent group a3.s includes Cy¢ alkyl and C;_¢ alkoxy! groups,
each of which optionally has at least one halogen atom.

A halogen atom in the substituent group as.s is preferably a fluorine

atom or a chlorise atom and more preferably a fluorine atom.
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A Cy alkyl group in the substituent group oj.s is preferably a €y
alkvl group, more preferably a methyl or ethyl group, and further preferably a
methyl group.

A Ci. alkoxy group in the substituent group as.s is preferably a C;.3
alkoxy group, more preferably a methoxy or ethoxy group, and further
preferably a methoxy group.

[0048]

When R? is an indazolyl group optionally having at least one
substituent, a substituent that binds to the indazolyl group is preferably a
substituent selected from the substituent group ag.;, more preferably a
substituent selected from a substituent group 4.1, and further preferably a
substituent selected from a substituent group oiy4.s.

The substituent group o4.; includes a halogen atom and C,.6 alkvl, Ci
alkoxy, (di)C;.¢ alkylamine, and pyrrolysyl groups, each of which optionally
has at least one substituent selected from a substituent group 4.5,  The
preferred ranges of the substituents are the same as those described for the
substituent group oa.;.

The substituent group Ps4.; includes a halogen atom, oxo, and a Ci.
alkoxy group. The preferred ranges of the substituents are the same as those
described for the substituent group B..1.

The substituent group ds4., includes a halogen atom and Ci.4 alkyl, Ci6
alkoxy, and (&i)C;.¢ alkylamino groups, each of which optionally has at least
one substituent selected from a substituent group Bs.p.  The preferred ranges
of the substituents are the same as those described for the substituent group
0.1

The substituent group Ps. includes a halogen atom and a C;.4 alkoxy
group. The preferred ranges of the substituents are the same as those
deseribed for the substituent group Ba.1.

[0049}

When R? is an indazolyl group optionally having at least one
substituent, the indazolyl group is preferably a substituent represented by the
following formula (VI-1) or (VI-2):

[Formula 8]
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|

i X ; R‘M
< 11
}?/ i i N
/N"-N R R18 : \ !\'{
Rr2 R15
(V1) (VI-2)

{wherein rY, R, R¥ R™, R", and R'® may be the same or different and are
each a hydrogen atom or a substituent seclected from the substituent group
0g.2).

[06050]

R'' and R™ are cach a hydrogen atom or a substituent selected from the
substituent group as., and preferably a hydrogen atom or a substituent
selected from a substituent group ay4.;. Toxicity of the compound having
such a substituent can be further reduced,

The substituent group ¢4.3 includes Cy.¢ alkyl, Ci. alkoxy, and (di)C,
alkylamino groups, each of which optionally has at least one halogen atom.

A halogen atom in the substituent group w4.y is preferably a fluorine
atom or a chlorine atom and more preferably a fluorine atom.

A Cy. alkyl group in the substituent group o4.; is preferably a Ci.;
alkyl group, more preferably a methyl or ethyl group, and further preferably a
methyl group.

A Ci.¢ alkoxy group in the substituent group @43 is preferably a Ci.s
alkoxy group, more preferably a methoxy or ethoxy group, and further
preferably a methoxy group.

A {(di)Cy.s alkylamino group in the substituent group o43 is a
mono-Cy.¢ alkylaminoe or di-Cy alkylamino group and preferably a di-Ci
alkyiamino group. Here, a Ci¢ alkyl group that binds to a nitrogen atom is
preferably a Cy3 alkyl group, more preferably a methyl or ethyl group, and
further preferably a methyl group.

[6051)

R'? and R"® are each a hydrogen atom or a substituent selected from the
substituent group o4 and preferably a hydrogen atom or a substituent
selected from a substituent group o4.;. Toxicity of the compound having
such a substituent can be further reduced.

The substituent group o4.4 includes a C; alkyl group optionally

having at least one substituent selected from a substituent group PBsua.
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A Ci.¢ alkyl group in the substituent group a4 is preferably a Cy.5
alkyl group, more preferably & methyl or ethyl group, and further preferably a
methyl group.

The substituent group Pu.4 includes a halogen atom and a C,.¢ alkoxy
group.

A halogen atom in the substituent group B,.4 is preferably a fluorine
atom or & chlorine atom and more preferably a fluorine atom.

A Ci¢ alkoxy group in the substituent group Bs. is preferably a C;.;
alkoxy group, more preferably a methoxy or ethoxy group, and further
preferably a methoxy group.

[0052]

R'? and R'® are each preferably a hydrogen atom or a halogen atom.
A halogen atom is preferably a fluorine atom or a chlorine atom and more
preferably a fluorine atom.

[0053]

When R* is a phenyl group optionally having at least one substituent, a
substituent that binds to the phenyl group is preferably a substituent selected
from the substituent group a;.1, more preferably a substituent selected from a
substituent group os.;, and further preferably a substituent selected from a
substituent group os.9.

The substituent group os.; includes a halogen atom and Cy.¢ alkyl, Ci.
alkoxy, acyl, and triazolyl groups, each of which optionally has at least one
hatogen atom. The preferred ranges of the substituents are the same as those
described for the substituent group w;.,.

The substituent group «s.o includes a halogen atom, a Ci.¢ alkoxy
group, and C; alkyl and triazolyl groups, each of which optionally has at
least ope halogen atom. The preferred ranges of the substituents are the
same as those described for the substituent group ..

[0054]

When R? is phenyl optionally having at least one substituent, a phenyl
group is preferably a substitnent represented by the following formula
(VII-1):

[Formula 9]
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F'g;s
(VB-1)

{(wherein RY7, R' and RY may be the same or different and are each a

‘hydrogen atom or a substituent selected from the substituent group os.2).

[0055]

R'7 and R are each a hydrogen atom or a substituent selected from the
substituent group as., and preferably a hydrogen atom or a substituent
selected from a substituent group os.;. Toxicity of the compound having
such a substituent can be further reduced.

The substituent group os.; includes a halogen atom, a Ci.¢ alkoxy
group, a triazolyl group, and a Cy.s alkyl group optionally having at least one
halogen atom.

A halogen atom in the substituent group os.3 is preferably a fluorine
atom or a chlorine atom and more preferably a fluorine atom.

A Cy.s alkoxy group in the substituent group as.y is preferably a C;.3
alkoxy group, more preferably a methoxy or ethoxy group, and further
preferably a methoxy group.

A Cis alkyl group in the substituent group as.; is preferably a Cy.;
alkyl group, more preferably a methyl or ethyl group, and further preferably a
methyl group.

[0056]

R'® is a hydrogen atom or a substituent selected from the substituent
group ws.p and preferably a hydrogen atom or a substituent selected from a
substitnent group as.4. Toxicity of the compound having such a substituent
can be further reduced.

The substituent group os.q includes a halogen atom, a Ci.¢ alkoxy
group, and a Ci.¢ alkyl group optionally baving at least one halogen atom.

A halogen atom in the substituent group os.4 is preferably a fluorine
atom or a chiorine atom, and more preferably a fluorine atom.

A Cy.s alkoxy group in the substituent group os.¢ is preferably a €5
alkoxy group, more preferably a methoxy or ethoxy group, and further
preferably a methoxy group.
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A Ci4 alkyl group in the substituent group os.4 is preferably a C;.;
alkyl group, more preferably a methyl or ethyl group, and further preferably a
methyl group.

[0057]

When R® is a pyrazolopyridyl group optionally having at least one
substituent, a substituent that binds to the pyrazolopyridyl group is preferably
a substituent selected from the substituent group ¢3.; and more preferably a
substituent selected from a substituent group og.;.

The substituent group oe.; includes a halogen atom and C;.6 alkyl, C¢
alkoxy, and (di)C,.¢ alkylamino groups, each of which optionally has at least
one substituent selected from a substituent group fe.;. The preferred ranges
of the substituents are the same as those described for the substituent group
7.1

The substituent group P¢.; includes a halogen atom and a C.¢ alkoxy
group. The preferred ranges of the substituents are the same as those
described for the substituent group Ba.;.

[0058]

When R® is a pyrazolopyridyl group optionally having at least one
substituent, the pyrazolopyridyl group is preferably a substituent represented
by the following formuia (VIH-1} or (VIII-2):

[Formula 10]

*
i

[ % i R22
N~ { N | N
SN 2N
R21 R23
(VHH-1) {(Vii-2)

{wherein R? ®r?' R, and R* may be the same or different and are each a
hydrogen atom or a substituent selected from the substituent group ce.y).
[0659]

R*® is a hydrogen atom or a substitnent selected from the substituent

group og.;. Toxicity of the compound having such a substituent can be

further reduced.
[0060]
R*! and R*® are each a hydrogen atom or a substituent selected from the

substituent group os.; and preferably a hydrogen atom or a substituent
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selected from a substituent group os.0. Toxicity of the compeound having
such a substituent can be further reduced.

The substituent group og.2 includes a Cj.¢ alkyl group optionally
having at least one substituent selected from a halogen atom and a C;.¢ alkoxy
group.

A halogen atom in the substituent group og.; is preferably a fluorine
atom ot a chlorine atom and more preferably a fluorine atom.

A Cy alkoxy group in the substituent group ws.; is preferably a C,5
alkoxy group, more preferably a methoxy or ethoxy group, and further
preferably a methoxy group.

A Cy alkyl group in the substituent group ae.» is preferably a Ci.;
alkyl group, more preferably a methyl or ethyl group, and further preferably a
methyl group.

[0061]

R*? is a hydrogen atom or a substituent selected from the substituent
group og.; and preferably a hydrogen atom, a halogen atom, or a Cr.e alkyl
group. Here, a halogen atom is preferably a fluorine atom or a chlorine atom
and more preferably a fluorine atom. In addition, a C;.¢ alkyl group is
preferably a Cy.3 alkyl group, more preferably a methyl or ethyl group, and
further preferably a methyl group.

[0062]

When R” is a benzisoxazolyl group optionally having at least one
substituent, a substituent that binds to the benzisoxazolyl group is preferably
a substituent selected from the substituent group a,.; and more preferably a
Ci.¢ alkoxy group. Here, a C;¢ alkoxy group is preferably a C,.; alkoxy
group, more preferably a methoxy or ethoxy group, and further preferably a
methoxy group.

[0063]

When R% is a pyrimidinyl group optionally having at least one
substituent, a substituent that binds to the pyrimidiny!l group is preferably a
substituent selected from the substituent group wy.; and more preferably Ci.¢
alkyl, Ci.¢ alkoxy, pyrazolyl, triazolyl, or morpholinyl. Here, a Cy.; alkoxy
group is preferably a Cy.; alkoxy group, more preferably a methoxy or ethoxy
group, and further preferably a methoxy group. A Cis alkyl group is
preferably a Ci.; alkyl group, more preferably a methyl or ethyl group, and
further preferably a methyl group.
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[0064]

When R? is a quinolyl group optionally having at least one substituent,
a substituent that binds to the quinolyl group is preferably a substituent
selected from the substituent group wa2.;.

[0065]

The nicotinamide derivative of the present invention is represented
preferably by the following formula (I-1} and more preferably by the
following formula (I-2):

[Formula 11]

3 3
oo <o
R - 2 R4 i 2
Y\N NN W R
H H NH, H H

HoN
2 (1) . (1-2)

(wherein R*, R? and R* are the same substituents as those described above
and the preferred ranges thereof are also the same as those described above).
[0066]

The nicotinamide derivative of the present. invention is represented
preferably by the following formula (I-3) and more preferably by the
following formula (1-4):

[Formula 12]

I Fjl\/\j:comz o

QN N (;"
NH, H NH,

N
H H
(1-3) . (i-4)

(wherein R” is the same substituent as that described above and the preferred
range thereof is also the same as that described above).
[0067]

The nicotinamide derivative of the present invention is represented
preferably by the following formula (I-5) and more preferably by the
following formula (I-6}:
[Formula 13]

o7 FIWCONW o Fa o ~CONH,
\N{H:}ﬁ NAﬁ R . Q“’ﬁ”l\h&/ '
(-5) (-6)

(wherein R? is the same substituent as that described above and the preferred
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range thereof is also the same as that described above).
[0068]

Preferred examples of the compound represented by the formula (1) of
the present invention include the following compounds:
Example 2-1:
6-({(1R,28)-2-aminocyclohexyl}amino}-2-((3-(dimethylamino)-1-methyl-1H-1
ndazol-5-ylyamino)-5-fluoronicotinamide
Example 2-10:
6-(({1R,28)-2~amino-1-cyclobutyl
propyl)amino}-5-fluoro-2-({(1-methyl-1H-indazol-6-yl}amino)nicotinamide
Example 2-123:
6-(({1R,28)-2-aminocyclohexyljamino)-5-fluoro-2-((3-methoxy-1-(2-methoxy
ethyl)-1H-indazol-5S-yl)amino)nicotinamide
Example 2-125:
6-({{28,3R}-2-aminopentan-3-yljamino}-5-fluore-2-({3-methoxy-1-(2-methox
yvethyl}-1H-indazol-5-yvl)amino)nicotinamide
Example 2-126:
6-({(28,3R)-2~aminohexan-3-yljamino}-5-flunoro-2-((3-methoxy-1-(2-methoxy
ethyl)-1H-indazol-5-yl)amino)nicotinamide
Example 2-130:
(R)-6-{(1~amino-4-methylpentan-2-ylyamino)-5-fluoro-2-({1-(2-methoxyethyl
}-3-methyl-1H-indazol-5-yljamino)nicotinamide
Example 2-131:
6-(({28,3R)-2-aminopentan-3-yljamino)-5-fluoro-2-((1-(2-methoxyethyl)-3-m
ethyl-1H-indazol-5-yl}amino)nicotinamide
Example 2-133:
6-(((1R,28)-2-amino-1-cyclopropylpropyliamine)-5-fluoro-2-{(1-(2-methoxye
thyl}-3-methyl-1H-indazol-5-yllamino)nicotinamide
Example 2-137:
{R)-6-((1-amino-4-methylpentan-2-ylamino)}-2-({1-(2,2-difluoroethyl)-3-met
hyl-1H-indazol-5-yl)amine)-5-flucronicotinamide
Example 2-138:
6-(((2S,3R)-2-aminohexan-3-yl)amino)-2-((1-(2,2-difluoroethyl)-3-methyl-!
H-indazol-5-yl)amino}-5-fluoronicotinamide
Example 2-139:
6-({(25,38)-3-amino-1-methoxybutan-2-yl)amino)-2-({1-(2,2-difluoroethyl)-3
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-methyl-1H-indazol-5-yl)amino)}-5-fluoronicotinamide

Example 2-142:
6-(((1R,28)-2-aminocyclohexyl)amino)-5-fluoro-2-((5-fluoro-6-methylpyridi
n-3-yl)amino)nicotinamide

Example 2-14%:
6-({((25,3R)-2-aminopentan-3-ylyamino)-2-((7-chloro-1-methyl-1 H-indazol-5-
ylamino)-5-fluoronicotinamide

Example 2-149: _
6-({(28,3S)-3-amino-l-methoxybutan-2-yljaminoe)-2-({7-chloro-1-methyl- 1 H-
indazol-5-yl)amino}-3-fluoronicotinamide

Example 2-159:
6-(((28,38)-3-amino-1-methoxybutan-2-yljamino)-5-fluoro-2-({(7-fluoro-3-me
thoxy-1-methyl-1H-indazol-5-yl)amino)nicotinamide

Example 2-17:
6-(((28,3R)-2-aminopentan-3-ylamino)-2-((5,6-dimethylpyridin-3-yl)amino)
-5-fluoronicotinamide

Example 2-173:
6-(((28,38)-3-amino-]-methoxybutan-2-yl)amino)-2-((3-(difluoromethoxy)-1-
methyl-1H-indazol-5-yl)amino)-5-fluoronicotinamide

Example 2-18:
6-(({2S,3R})-2-amino-~S-methylhexan-3-yl)amino)-2-((5.6-dimethylpyridin-3-y
[)amino)-5-fluoronicotinamide

Example 2-182:
6-({{28,3S)-3-amino-1-ethoxybutan-2-yl)amino)-2~((1-ethyl-1H-indazol-5-y1)
amino)-5-fluoronicotinamide

Example 2-184:
6-(((1R,2S}-2~-aminocyclobhexyljamino}-2-((3-(dimethylamino)-7-fluoro-1-me
thyl-1H-indazol-5-yl)amino)}-5-fluoronicotinamide

Example 2-186:
6-({(25,3R)-2-aminopentan-3-yvl)amino}-2-({(3-(dimethylamino)-7-fluoro-1-m
ethyl-1H-indazol-5-yl)amino)-5-fluoronicotinamide

Example 2-187:
6-({{28,3R)-2-aminobexan-3-yl)amino)-2-((3-(dimethylamino)-7-fluoro-1-me
thyl-1H-indazol-5-yl)amino)-5-fluoronicotinamide

Example 2-188:
6-(((1R,28)-2-amino-1-cyclopropylpropyljamino)-2-((3-(dimethylamino}-7-f1
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voro-1-methyl-1H-indazol-5-y}amino)-5-fluoronicotinamide

Example 2-196:
6-{((28,38)-3-amino-1-methoxybutan-2-yljamino)-2-((1,3-dimethyi-1H-indaz
ol-5-yl)amino}-S-fluoronicotinamide

Example 2-20:
6-({{1R,25)-2-aminocyclohexyljamino}-2-{(1-(2,2-difluoroethyl)-1 H-indazol-
4-ylyamino}-5-fluoronicotinamide

Example 2-207:
6-({(28,3R)-2-aminohexan-3-yljamino)-2-((6-ethoxy-5-(1H-1,2,3-triazol-1-yl
ypyridin-3-yl)amino)-5-fluoronicotinamide

Example 2-208:
6-(((3R,4R)}-3-aminotetrahydro-2H-pyran-4-yl)amino)-2-({1,3-dimethyl-1 H-i
ndazol-5-ylyamino)}-5-fluoronicotinamide

Example 2-209:
6-(({3R,4R}-3-aminotetrahydro-2H-pyran-4-ylyamino)-5-flucro-2-{(3-fluoro-
I-methyl-1H-indazol-5-yl)amino)nicotinamide

Example 2-210:
6-({{3R,4R)-3-aminotetrahydro-2H-pyran-4-ylyamino)-5-flucro-2-((3-methox
y-1-methyl-1H-indazol-5-yl)amino)nicotinamide

Example 2-211:
6-(((3R,4R)-3-aminotetrahydro-2H-pyran-4-ylyamino)-5-flucro-2-((7-fluoro-
3-methoxy-1-methyl-1H-indazol-5-ylYamino)nicotinamide

Example 2-213:
6-({{(3R,4R)-3-aminotetrahydro-2H-pyran-4-ylyamino)-2-((3-(dimethylamino)
-7-fluorc-1-methyl-1H-indazol-5-yDamino)-5-fluoronicotinamide

Example 2-214:
6-(((3R,4R)-3-aminotetrahydro-2H-pyran-4-yl)amino}-5-fluoro-2-({6-methyl-
5-(2H-1,2,3-triazol-2-yl)pyridin-3-yljamino)nicotinamide

Example 2-218:
6-{({3R.,4R}-3-aminotetrahydro-2H-pyran-4-yl)amino)-5-fluoro-2-((5-methylp
yridin-3-yl)amino)nicotinamide

Example 2-23:
6-(({28,3R)-2-aminopentan-3-yl)amino}-2-({1~(2,2-diflucroethyl)-1H-indazol
-4-ylyamino)-5-fluoronicotinamide

Example 2-230:
6-(((18,2R)-1-amino-1-cyclopropylpropan-2-ylamine)-2-({1-ethyl-1H-indazo
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1-5-yl)amino}-5-fluoronicotinamide

Example 2-235:
6-(((28,3R)-2-amino-5-methylhexan-3-ylamino)-5-fluoro-2-((3-fluorc-2-mor
pholinopyridin-4-ylyamino)nicotinamide

Example 2-249:
6-({{1R,28)-2-aminocyclohexyljamino)-5-fluoro-2-((3-methoxy-i-methyl-1H-
pyrazolo[3,4-b]pyridin-5-ylyaminojnicotinamide

Example 2-253:
6-(({1R,28)-2-amino-1-cyclopropylpropyljamino}-5-fluoro-2-((3-methoxy-1-
methyl-1H-pyrazolo[3,4-b]pyridin-5-yljamino)nicotinamide

Example 2-265:

6-(({1R,2 -amino-i-cyclopropylpropylDamino)}-5-fluoro-2-((1-(2-methoxye
thyl)—lH-méaZOI---yi}ammo)mcotmamzdc

Example 2-266:
6-({(3R,48)-4-aminohexan-3-yl)amino)-5-fluorc-2-{{1~(2-methoxyethyl)-1H-i
ndazol-5-yllamino)nicotinamide

Example 2-267:
6-{({25,38)-3-amino-1-methoxybutan-2-yljamino)-2-((3,5-dimethoxyphenyl)a
mino)-5-fluoronicotinamide

Example 2-27:

6-({{1R,28)-2-amino-1-cyclobutyl
propyl)amine)-5-fluore-2-((3-methoxyphenyl}amino)nicotinamide

Example 2-270:

6-({(2R,38)-3-aminopentan- ~y1)am1no) 5-fluoro-2-({5-fluoro-6-methylpyridi
n-3-yljamino)nicotinamide

Exampie 2-273:
6-(({1R,28)-2-aminocyclobexyl}amino)-5-fluoro-2-{(5-fluoro-6-(methylamino
ypyridin-3-yllamino)nicotinamide

Example 2-28:

6-{{(1R,28)-2-amino-1-cyclobutyl
propyliamino)-2-{(3,5-dimethoxyphenyl)amino)-5-fluoronicotinamide
Example 2-29:

6-{{{1R,28)-2~amino--cyclobutyl
propyliamino)-2-((3,4-dimethoxyphenyljamino)-5-fluoronicotinamide
Example 2-31:
6-({{28,3R)-2-aminopentan-3-yi)amino)-5-fluoro-2-((6-methyl-5-(ZH-1,2,3
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iazol-2-yl)pyridin-3-yl)amino)nicotinamide

Example 2-316:
6-({(1R,28)-2-aminocyclohexyljamino)-2-({1-ethyl-1H-pyrazoiof3,4-clpyridi
n-4-yljamino)-5-fluoronicotinamide

Example 2-317:
6-({{3R,4R)-3-aminotetrahydro-2H-pyran-4-ylyamino)-2-{(1-ethyl-1H-pyrazol
o[3.4-clpyridin-4-yl)amino}-5-fluoronicotinamide

Example 2-319:
6-{{(28,3R)-2-aminohexan-3-yl}yamino)-2-({1-ethyl-1H-pyrazolo]3,4-c]pyridi
n-4-yamino)-5-fluoronicotinamide

Example 2-320:
6-(((1R,28)-2-amino-T-cyclopropylpropyllamino)-2-((1-ethyl-1H-pyrazolo{3,
4-clpyridin-4-yl)amino)-5-fluoronicotinamide

Example 2-322:
6-({{28,3R)-2-amino-5-methylhexan-3-yl)amino)-2-({1-ethyl-1H-pyrazolo[3,4
-¢Jpyridin-4-yl)amino)-5-flucronicotinamide

Example 2-326:
6-({(3R,4R)-3-aminotetrahydro-2H-pyran-4-ylyamino)-2-((1-ethyl-1H-indazol
-5-ylyamino}-5-fluoronicotinamide

Example 2-328:
6-(((3R,4R)-3-aminotetrahydro-2H-pyran-4-yl)amino)-2-{(1-(2,2-difluoroethy
1}-3-methyli-1H-indazol-5-yl)amino)-5-fluoronicotinamide

Example 2-329;
6-({(3R,4R)-3-aminotetrahydro-2H-pyran-4-yl)amino)-5-fluoro-2-{(3-methox
y-1-(2-methoxyethyl)-1H-indazol-5-yl)aminoinicotinamide

Example 2-330:
6-({{3R,4R)-3-aminotetrahydro-2H-pyran-4-yl)amino)-2-{{1-ethyl-1H-indazol
-4-yiyamino)-5-fluoronicotinamide

Example 2-332:
6-({{3R,4R)-3-aminotetrabydro-2H-pyran-4-yl)amino)-2-((1-(2,2-difluoroethy
I)-1H-indazol-4-yl)amino}-5-fluoronicotinamide

Example 2-362:
6-(((1R,28)-2-amino~1-cyclopropyl-butyl)amino}-2-((1-ethyl-1H-indazol-5-yl
Jamino)}-5-fluoronicotinamide

Example 2-37:
6-(((28,3R)-2-amino-5-methylhexan-3-yljamino)-5-fluoro-2-({1-methyl-1H-i
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Example 2-375:
6-({(3R,4R)-3~aminotetiahydro-2H-pyran-4-ylyamino)-5-fluoro-2-({6-fluoro-
1-(2-methoxyethyl)-1H-indazol-4-yl)amino)nicotinamide

Example 2-376:
6-(({28,3R}-2-aminopentan-3-yljamino)-5-fluoro-2-({6-fluoro-1-(2-methoxye
thyl)-1H-indazol-4-yl)amino)nicotinamide

Example 2-377:
6-{({1R,28)-2-amino-1-cyclopropylpropyl)aminoe)-5-fluoro-2-({(6-fluoro-1-(2-
methoxyethyl)-1H-indazol-4-yl)amino)nicotinamide

Example 2-378:
6-(({2R,3S)-3-aminopentan-2-ylyamino}-5-fluoro-2-((6-fluore-1-(2-methoxye
thyl)-1H-indazol-4-yljamino)nicotinamide

Example 2-38:
6-({(28,3R)-2-aminoheptan-3-yljamino}-S-fluore-2-{{1-methyl-1H-indazol-6-
vljyamino)nicotinamide

Example 2-381:

6-(((18,28)-2-amino-1-(pyridin-2-y1}
propyliamine)-2-({1-ethyl-1H-indazol-5-ylamino}-5-fluoronicotinamide
Example 2-39:
6~({(2R,3S)-3-aminopentan-2~-yl}amino)-5-fluoro-2-({1-methyl-1 H-indazol-6-
yiyamipo)nicotinamide

Example 2-4:
6-(((28,3R)-2-aminopentan-3-yl}amino)-2-((3-(dimethylamino)-1-methyl-1H-
indazol-5-yllamino)-5-flnoronicotinamide

Example 2-40:
6-(((2R,38)-3-aminopentan-2-yl}amino)-5-fluoro-2-({1-methyl-1H-indazol-5-
yljamipo)nicotinamide

Example 2-404;
6-(({1R,28)-2-amino-1-cyclopropylpropyljamino}-5-fluoro-2-(quinelin-5-yla
mino)nicotinamide

Example 2-41:

6-(({2R,3S8)-3-aminopentan-2-yljamino)-2-((5-cyclopropyl
pyridin-3-yl)amino)-5-fluoronicotinamide

Example 2-410:

6-({{1R,28)-2-amino-1-{2-fluorophenyl)
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propylamino}-2-({1-ethyl-1H-indazol-5-yl)amino}-5-fluoronicotinamide
Example 2-413:

6-({((1R,28)-2-amino-1-(3-fluorophenyl)
propyllamino}-2-{(1-ethyl-1H-indazol-5-yl)amino)-5-fluoranicotinamide
Example 2-414:

6-({{1R,28)-2-amino-1-(3-fluorophenyl)
propyl)amino)-2-((2,6-dimethoxypyridin-4-yl}amino)-5-fluoronicotinamide
Example 2-416:

6-({(18,28)-2~amino-1-(thiophen-2-yl)
propyl)amino}-2-((1-ethyl-1H-indazol-5-yl)amino)-5-fluoronicotinamide
Example 2-42:
6-(((2R,38)-3-aminopentan-2-yamino)-5-fluore-2-((2-(2-methoxvethoxy)pyr
idin-4-yl)amino)nicotinamide

Example 2-434:
6-({{1R,28)-2-aminocyclohexyljamino)-5-fluoro-2-(m-tolylamino)nicotinami
de

Example 2-437:
2-({(3-(2H-1,2,3~triazol-2-yl)phenyljamino)-6-(({1R,28)-2-aminocyclohexylla
mino)-5-fluoronicotinamide

Example 2-438:
2-((3-(1H-1,2,3-triazol-1-yl)phenyl)amino)-6-(({1R,28)-2-aminocyclohexyl)a
mino)-5-fluoronicotinamide

Example 2-439:
6«(((1R,ZS)-Z-aminocyciohcxyl)amina)-Z-((B«chfQrophenyl}amino}~5-fluoron\i '
cotinamide

Example 2-44:
6-({(1R,28)-2-amino-1-cyclopropylpropyl)amino)-5-fluoro-2-(m-tolylamino)n
icotinamide

Example 2-442:
2-((3-acetylphenyl)amino)-6-({(1R,28)-2-aminocyclohexyllamino)-5-fluoroni
cotinamide

Example 2-454:

6-({{1R,2S)-2-amino-1-(3-fluorophenyl)
propylamino)-5-fluoro-2-((1-(2-methoxyethyl)-1H-indazol-5-yl)amino)nicoti
namide

Example 2-46:
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6-(((1R,28)-2-amino-1-cyclopropylpropyl)amino)-5-fluore-2-({3-methox yphe
nyl)amino)nicotinamide

Example 2-47:
6-(({1R,28)-2-amino-1-cyclopropylpropyl)amino)-2-{(3,5-dimethoxyphenyl)a
mino)-3-fluoronicotinamide

Example 2-472:
6-(({1R,28)-2-aminocyclohexyljamino}-5-fluoro-2-((5-(4~-methyl-1H-pyrazol-
[-yl)pyridin-3-yl)amino)}nicotinamide

Example 2-475:
2-((3-(2H-1,2,3-triazol-2-yl)phenyl)amino)-6-(((25,3R)-2-aminopentan-3-yl)
amino}-5-fluoronicotinamide

Example 2-476:
2-((3-(1H-1,2,3~triazol-1-yl)phenyljamino)-6-(((28,3R)-2-aminopentan-3-yl)
amino)-5-fluoronicotinamide

Example 2-47§:
2-((3-acetylphenyl)amino)-6-(((28,3R)-2-aminopentan-3-yl)amino)-5-fluoron
icotinamide

Example 2-479;
2-((3-(2H-1,2,3-triazol-2-yDphenyl)amine)-6-(((1R,28)-2-amino-1-cycloprop
yipropylamino)-5-fluoronicotinamide

Example 2-48:
6-(((1R,25)-2-amino-1-cyclopropylpropyl)amino}-2-{(3,4-dimethoxyphenyl)a
mine)-5-fluoronicotinamide

Example 2-480:
2-((3~(1H-1,2,3-triazol-1-yl)phenyl)amino)-6-(((1R,28)-2-amino-1-cycloprop
ylpropyl)amino)-5-fluoronicotinamide

Example 2-481:
6-(((1R,28)-2-amino-1-cyeclopropylpropyl)amino)-2-((3,4-dimethyiphenyl)am
ino)-5-fluoronicotinamide

Example 2-482:
2-{(3-acetylphenyl)amino}-6-({(1R,2S8}-2-amino-1-cyclopropylpropyl)amino)-
5-fluoronicotinamide

Example 2-5:

6-(({(1R,28)-2-amine-1-cyclobutyl
propyl)amino)-3-fluore-2-((2-methoxypyridin-4-yl)amino)nicotinamide
Example 2-508:
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6-{((18,28)-2-amino~1-(thiophen-2-yl)
propyl)amino)-5-fluoro-2-{(S-fluoro-6-morpholinopyridin-3-yljamino)nicotin
amide

Example 2-518:
2-({5-acetyl-6-methylpyridin-3-yl)amino)-6-(({1R,28)-2-aminocycliohexyl)am
ino)-5-fluorenicotinamide

Example 2-521:
6-({(28,3R)-2-aminopentan-3-yl}amino)-S-flaoro-2-((5-(4-methyl-1H-pyrazol
-1-ypyridin-3-yl)amino)nicotinamide

Example 2-37:
6-({(28,3R)-2-aminopentan-3-yljamino}-5-fluoro-2-{(3-methoxybenzo{dlisox
azol-5-yhamino)nicotinamide

Example 2-7:

6-({(1R,28)-2-amino-1-cyclobutyl
propyl}amino)-5-ﬂu0ro-2«({2»(2~methoxyethoxy)pyridin«4-y})ammo)niéotina
mide

Example 2-71:
6-({(1R,28}-2-amino-1-cyclopropyipropylamine)-2-{(1-(2,2-diflucroethyl)-1
H-indazol-5-yllamino)-S-fluoronicotinamide

Exampie 2-74:
6-({({1R,25)-2-amino-1-cyclopropylpropylamino)-2-((1-{2,2~difluoroethyl)-3
-methoxy-1H-indazol-5-ylyamino)-S-fluoronicotinamide

Example 2-78:
(R)-6-({1-amino-4-methylpentan-2-ylyamino)-5-fluoro-2-((3-methoxy-1-meth
yi-1H-indazol-5-yl}amino)nicotinamide

Example 2-8:

6-{((1R,28)-2~amino-1-cyclobutyl
propyl)amino}-5-fluoro-2-(quinolin-6-ylamino)nicotinamide

Example 2-80:
6-(((28,3R)-2-aminohexan-3-ylamino)-5-fluore-2-{(3~-methoxy-1-methyl-1H-~
indazol-5-yl)amino)nicotinamide

Example 2-9:

6-(({1R,28}-2-amino-1-cyclobutyl
propyljamino)-2-((I-ethvi-1H-indazol-5-yl)amino)-5-fluorenicotinamide
[6069]

The compound represented by the formula (1) of the present invention
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is preferably a compound having a Syk-inhibitory activity IC50, which is 50
nM or less, and also having IC50 in a TNF« generation assay, which is 130
oM or less. More specific examples of such a compound include compounds
wherein, in Table 5 that shows the results of a test performed according to a
test method described in a "Syk enzyme assay" in Test Example 1 below, the
Syk-inhibitory activity ICsp is 50 nM or less (that is, evaluation standards are
A and B}, and in Table 6 that shows the results of a test performed according
to a test method described in a "TNFo generation assay" in Test Example 3
below, the [Cs; is 130 nM or less (that is, evaluation standards are A and B).
[0070]

Examples of Syk-related diseases of the present invention include
bronchial asthma, allergic rhinitis, hives, atopic dermatitis, rheumatoid
arthritis, systemic lupus erythematosus, autoimmune hemolvytic anemia,
nephrotic syndrome, contact dermatitis, idiopathic thrombocytopenic purpura,
lymphoceytic leukemia, and acute myelocytic leukemia. Rheumatoid arthritis
or idiopathic thrombocytopenic purpura is preferable. idiopathic
thrombocytopenic purpura is more preferable.

[6071]

Next, a method for producing the compound of the present invention
will be described.

The compound of the present invention can be produced by combining
well-known methods. For example, the present compound can be produced
according to production methods as described below,

[0072]
[Production Method 1]
[Formula 14]

F E £
Rai Raz /'\\N/CN Raj Re? R CONHZ Ral RGQ?//\\(CONHZ
Nl b e R L g — wnl L |
Re” 3 NTTN Re” = NN NN
got b2t A pot’ ree H Rbt 'Roz H

[ 121 ]

"wherein Re represents an amino protecting gronp, R* and R*® may be the
same or different and each have the same definition as that described above
for R*, R"" and R" may be the same or different and each have the same
definition as that described above for R®, and R? has the same definition as
that described above.”
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[0073]
{(Al-1}

The compound of the formula [2] can. be produced by hydrolyzing the
compound of the formula [1] in the presence of a base and in the presence of
hydrogen peroxide.

[06074]

The solvent used in this reaction is not particularly limited, as long as
it does not affect the reaction. Examples of such a solvent include aliphatic
hydrocarbons, halogenated hydrocarbons, alcohols, glycols, ethers, ketones,
esters, amides, sulfoxides, aromatic hydrocarbons, and water. These
substances may be used in combination.

Preferred solvents are alcohols and water.

[0075]

Examples of the base used in this reaction include: metal alkoxides
such as sodium methoxide, sodium ethoxide, potassium tert-butoxide, and
sodium tert-butoxide; inorganic bases such as sodium hydroxide, potassium
hvdroxide, sodium hydrogencarbonate, sodium carbonate, potassium
carbonate, sodium hydride, and potassium hydride; and organic bases such as
triethylamine, diisopropylethylamine, and pyridine.

100767

The base may be used in a molar concentration } time or more, and
preferably 1 to 10 times, higher than that of the compound of the formula [17].

The hvdrogen peroxide may be used in a molar concentration 1 time or
more, and preferably 1 to 10 times, higher than that of the compound of the
formula [17].

This reaction may be carried out at a temperature from 0°C to the
boiling point of a solvent, and preferably from 10°C to 40°C, for ] minute to
24 hours. ‘

[0077]
(A1-2)

The compound of the formula [3] can be produced by deprotecting the
compound of the formula [2] in the presence of an acid. This reaction can be
carried out, for example, by the method described in W. Greene et al.,
Protective Groups in Organic Synthesis, Vol. 4, pp. 696 to 926, 2007, John
Wiley & Sons, INC.

[0078]
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Examples of the acid used in this reaction include: inorganic acids
such as hydrochloric acid, sulfuric acid, phosphoric acid, hydrogen chloride,
and hydrogen bromide; organic carboxylic acids such as acetic acid,
trichloroacetic acid, and trifluoroacetic acid; and organic sulfonic acids such
as methanesulfonic acid and p-toluenesulfonic acid.

The acid may be used in & molar concentration 1 time or more, and
preferably 1 to 5 times, higher than that of the compound of the formula [2].
In addition, such an acid may be used as a solvent.

[0079]

This reaction may be carried out in the coexistence of a solvent, as
necessary. The solvent used is nof particularly limited, as long as it does not
affect the reaction.  Examples of such a solvent include aliphatic
hydrocarbons, halogenated hydrocarbons, alcohols, glycols, ethers, ketones,
esters, amides, nitriles, sulfoxides, aromatic hydrocarbouns, and water. These
substances may be used in combination.

This reaction may be carried out at a temperature from 0°C to the
boiling point of a solvent, and preferably from 10°C to 40°C, for 1 minute to
24 hours.

(6080}
[Production Method 2]
[Formula 15]

F. N CN E F
| ON R CN
2 HoN 1 22
NS U | B RG”N N NALa_____EZ},_,Re’ 3 N” N7 N7
Re > nH & e H
Rot Vg2 RY TpoeH RO RE? :
{4] {6] (1

"wherein L.a and b may be the same or different, and a leaving group, Re, R,
R** RY R, and R? have the same definitions as those described above."
[0081]

(A2-1)

The compound of the formula [6] can be produced by allowing the
compound of the formula [4] to react with the compound of the formula [5] in
the presence of a base.

The compound of the formula [4] can be produced by, for example,
Production Method 3 described below.

A known example of the compound of the formula [4] is tert-butyl
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({1R,28)-1-amino-l-cyclobutylpropan-2-yljcarbamate.

A known example of the compound of the formula [5] is
2,6-dichloro-5-fluoronicotinonitrile.
[0082]

The solvent used in this reaction is not particularly limited, as long as
it does not affect the reaction. Examples of such a solvent include aliphatic
hydrocarbons, halogenated hydrocarbons, alcohols, glycols, ethers, ketones,
esters, amides, nitriles, sulfoxides, aromatic hydrocarbons, and water. These
substances may be used in combination.

Preferred solvents are amides and ethers.

[0083]

Examples of the base used in this reaction include: inorganic bases
such as sodium hydrogen carbonate, sodium carbonate, potassium carbonate,
cesium carbonate, and tripotassium phosphate; and organic bases such as
pyridine, 4-(dimethylamino)}pyridine, triethylamine, and diisopropyl
ethylamine.

The base may be used in a molar concentration 1 to 50 times, and
preferably 1 to 5 times, higher than that of the compound of the formula [4].
(0084]

The compound of the formula [5] may be used in a molar concentration
1 to 50 times, and preferably 1 to 2 times, higher than that of the compound of
the formula [4].

This reaction may be carried out at a temperature from 0°C to the
boiling point of a solvent, and preferably from 10°C to 40°C, for 1 minute to
24 hours.

[0085]
(A2-2)

The compound of the formula [1] can be produced by 2liowing the
compound of the formula [6] to react with the compound of the formula [7] in
the presence or absence of a base, in the presence of a palladium catalyst, and
in the presence or absence of a ligand.

A known example of the compound of the formula [7] is
5-fluoro-6-morpholinopyridin-3-amine.

[0086]
The solvent used in this reaction is not particularly limited, as long as

it does not affect the reaction., Examples of the solvent include aliphatic
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hydrocarbons, halogenated hydrocarbons, alcohols, glycols, ethers, ketones,
esters, amides, nitriles, sulfoxides, aromatic hydrocarbons, and water. These
substances may be used in combination.

Preferred solvents are ethers.

[0087]

Examples of the base used in this reaction as desired include:
inorganic bases such as sodium hydrogen carbonate, sodium carbonate,
potassium carbonate, ¢esium carbonate, and tripotassium phosphate; and
organic bases such as pyridine, 4-(dimethylamino)pyridine, triethylamine, and
diisopropylethylamine.

The base may be used in a molar concentration 1 to 50 times, and
preferably 1 to 5 times, higher than that of the compound of the formula [6].
[0088]

Examples of the palladium catalyst used in this reaction include:
metallic paliadium such as palladium carbon and palladium black; inorganic
palladium salts such as palladium chloride; organic palladium salts such as
palladium acetate; organic palladium complexes such as
tetrakis(triphenylphosphine)palladium (0), bis(triphenylphosphine)palladium
(I1y chloride, 1,1’-bis(diphenylphosphino)ferrocene-palladium (II) chloride,
and tris(dibenzylidensacetoneldipaliadium (0); and polymer-bound organic
palladium complexes such as polymer-supported
bis(acetate)triphenylphosphine palladinm (II) and polymer-supported
di{acetate)dicyclohexylphenylphosphine palladium (II). These compounds
may be used in combination.

The palladium catalyst may be used in a molar concentration 0.060001
to 1 time, and preferably 0.001 to 0.1 time, as high as that of the compound of
the formula [6].

[0089]

Examples of the ligand used in this reaction as desired include:
trialkylphosphines such as trimethylphosphine and tri-tert-butylphosphine;
tricycloalkylphosphines such as tricyclohexylphosphine; triarylphosphines
such as triphenylphosphine and ftritolylphosphine; trialkylphosphites such as
trimethylphosphite, triethylphosphite, and tributyiphosphite;
tricycloalkylphosphites such as tricyclohexylphosphite; triarylphosphites
such  as triphenylphosphite; imidazolium salts such as
1,3-bis(2,4,6-trimethylphenyl}yimidazolium chloride; diketones such as
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acetylacetone and octafluoroacetylacetone; amines such as trimethylamine,
triethylamine, tripropylamine, and triisopropylamine; and
4,5-bis(diphenylphosphino)-9,9-dimethyl-xanthene,

1,1 -bis{diphenylpbosphino)ferrocene,
2,2°-bis(diphenylphosphino}-1,1"-binaphthyl,
2-dicyclohexylphosphino-2°,6"-dimethoxybiphenyl,
2-dicyclohexylphosphino-2°,4°,6 -triisopropylbiphenyl,
2-(di-tert-butylphosphino)-27,47,6 -triisopropylbiphenyl, and
2-(di-tert-butylphosphino)biphenyl.  These compounds may be used in
combination.

Such a ligand may be used in a molar concentration 0.00001 to 1 time,
and preferably 0.001 to 0.5 time, as high as that of the compound of the
formula [6].

[0090]

The compound of the formula [7] may be used in a molar concentration
1 to 50 times, and preferably I to 2 times, higher than that of the compound of
the formula [6].

This reaction may be preferably carried out in an imert gas (e.g.
nitrogen, argon) atmosphere at a temperature from 40°C to 170°C for 1 minute
to 96 hours.

[0091]
[Production Method 3]
[Formula 16]

HRaZ Ral E‘!Raz RAat HRM Ra% HRa'I a2

Re” X/(oﬁ — Re’ }\Xsﬁ —> Re’ wg o }_D — Rre" m—z
gbt TRb2 Rot Rb2 R*¥ R 'm‘ Rb2
18] (8 [10] {4}
"wherein Le represents a leaving group, and Re, R®, R* R® and R? have
the same definitions as those described above.”
[0092]
(A3-1)

The compound of the formula [9] can be produced by allowing the
compound of the formula [8] to react with a sulfonyichloride in the presence
of a base.

A known example of the compound of the formula [8] is tert-butyl
({28)-1-cyclopropyl-1-hvdroxypropan-2-yljcarbamate.
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[06083] .

The solvent used in this reaction is not particularly limited, as long as
it does not affect the reaction. Examples of the solvent include aliphatic
hydrocarbons, halogenated hydrocarbons, ethers, ketones, esters, nitriles,
sulfoxides, and aromatic hydrocarbons. These substances may be used in
combination.

Preferred solvents are ethers,

[6094]

Examples of the sulfonyl chloride used in this reaction include
methylsulfonyl chloride, ethylsulfonyl chloride, propylsulfonyl chloride,
benzenesuifonyl chloride, p-toluenesulfonyl chloride, and
naphthalenesulfonyl chioride.

. Preferred sulfonyl chlorides include methylsulfonyl chloride and
p-toluenesulfonyl chloride. Further, methylsulfonyl chloride is more
preferable.

The sulfenyl chloride is used in a molar concentration of 1 time or
more, and preferably 1 to 3 times, higher than that of the compound of the
formula [8].

(60095}

Examples of the base used in this reaction include: inorganic bases
such as sodium hydrogen carbonate, sodium carbonate, potassium carbonate,
cesinm carbonate, and tripotassium phosphate;, and organic bases such as
pyridine, 4-{dimethylamino)pyridine, - triethylamine, and
diisopropylethylamine.

The base may be used in a molar concentration 1 time or more, and
preferably 1 to 3 times, higher than that of the compound of the formula [8].

This reaction may be carried out at a temperature from -78°C to the
boiling point of a solvent, and preferably from 0°C to 80°C, for 1 minute to 24
hours.

[0096]
{A3-2)

The compound of the formula [10] can be produced by allowing the
compound of the formula [9] to react with a phthalimide.

When the compound of the formula [9] is in the form of a
diastereomeric mixture, the diastercomeric mixtfure may be separated in a step
of isolating the compound of the formula [10].
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[00971

The solvent used in this reaction is not particularly limited, as long as
it does not affect the reaction. Examples of the solvent include aliphatic
hydrocarbons, halogenated hydrocarbons, alecohols, glycols, ethers, ketones,
esters, amides, nitriles, sulfoxides, aromatic hydrocarbons, and water. These
substances may be used in combination.

Preferred solvents are amides.

{0098]

Examples of the phthalimide used in this reaction include phthalimide
sodium and phthalimide potassium. A preferred phthalimide is phthalimide
potassium.

Such a phthalimide can also be produced in a reaction system.

Such & phthalimide is used 1n a molar concentration 1 time or more,
and preferably I to 3 times, higher than that of the compound of the formula
[91.

This reaction may be carried out at a temperature from 0°C to the
boiling point of a solvent, and preferably from 0°C to 100°C, for 1 minute to
24 hours.

{0099]
{A3-3)

The compound of the formula [4] can be produced by deprotecting the
compound of the formula [10]. This reaction can be carried out, for example,
by the method described in W. Greene et al., Protective Groups in Organic
Synthesis, the fourth edition, pp. 696 to 926, 2007, John Wiley & Sons, INC,

In this reaction, deprotection is preferably carried out using hydrazine.
[0100]

[Production Method 4]
[Formula 17]

. O o} i 0
H i . Rewmgsr [
Re” 7 COH™T TRe” N Re” 7 Re

Rot° Rb2 rot™ b2 OMe UM N
(1 12 [13]

it

S a
Nty HORe O Hf/ R
1 =TT T N
— Re” > NT K T Re” 3 NH;
TI{OEL), pbt® “gozH rbTT CRe2

[14] [41-1
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"wherein R" represents a Ci.s alkyl, Cig cycloalkyl, phenyl, pyridyl, or
thienyl group, each of which optionally has at least one substituent, and Re,
R"' RYZ, and Le have the same definitions as those described above."

[0101]

(A4-1)

The compound of the formula [12] can be produced by activating a
carboxyl group of the compound of the formula [11] and then allowing the
compound to react with an amine under basic conditions.

[0102]

The solvent used in this reaction is not particularly limited, as long as
it does not affect the reaction. Examples of the solvent include aliphatic
hydrocarbons, halogenated bydrocarbons, alcohols, glycols, ethers, ketones,
esters, amides, nitriles, sulfoxides, aromatic hvdrocarbons, and water. These
substances may be used in combination.

Preferred solvents are halogenated hydrocarbons and ethers.

[0103]

Examples of a carboxyl activator used in this reaction include:
carbodiimides such as N,N'-dicyclohexyl carbodiimide, N,N’-diisopropyl
carbodiimide, and N-ethyl-N’-(3-dimethylaminopropyl)carbodiimide; azide
phosphates such as diphenylphosphoryl azide; phosphoniums such as BOP
reagents; carbonyldiimidazoles such as 1,1%-carbonyldiimidazole; and acid
halides such as thionyl chloride.

[0104]

Examples of the base used in this reaction include: metal alkoxides
such as sodium methoxide, sodium ethoxide, potassium tert-butoxide, and
sodium tert-butoxide; inorganic bases such as sodium hydroxide, potassium
hydroxide, sodinm hydrogen carbonate, sodium carbonate, potassinm
carbonate, sodium hydride, and potassium hydride; and organic bases such as
triethylamine, diisopropylethylamine, and pyridine. -

Preferred bases are organic bases.

Examples of the amine wunsed in this reaction include
methoxymethylamine.

The amine is used in a molar concentration 1 time or more, and
preferably 1 to 3 times, bigher than that of the compound of the formula [11].

The carboxyl activator is used in a molar concentration 1 time or more,

and preferably 1 to 3 times, higher than that of the compound of the formula
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[11].

The base is used in 3 molar concentration 1 time or more, and
preferably 1 to 3 times, higher than that of the compound of the formula [11].

This reaction may be carried ou! at a temperature from 0°C to the
boiling point of a solvent, and preferably from 0°C to 100°C, for 1 minute to
24 hours,

{0105]
(A4-2)

The compound of the formula [13] can be produced by allowing the
compound of the formula {12] to react with a Grignard reagent.
[0106]

The solvent used in this reaction is not particularly limited, as long as
it does not affect the reaction. Examples of the solvent include aliphatic
hydrocarbons, halogenated hydrocarbons, ethers, aromatic hydrocarbons, and
water. These substances may be used in combination.

Preferred solvents are ethers.

The Grignard reagent is used in a molar concentration ! time or more,
and preferably 1 fo 5 times, higher than that of the compound of the formula
[12].

This reaction may be carried out at a temperature from 0°C to the
boiling point of a solvent, and preferably from 0°C to 100°C, for 1 minute to
24 hours.
ro107]

(A&-3)

The compound of the formula [14] can be produced by allowing the
compound of the formula [13] to react with (R)-(+)-tert-butyl sulfinamide in
the presence of an additive having the Lewis acid action and dehydrating
action and then reducing a resulting imine.

{(§)-{-)-tert-butyl sulfinamide may be used instead of (R)-{+)-tert-butyl
sulfinamide,

[0108]

The solvent used in a series of reactions is not particularly limited, as
long as it does not affect the reaction. Examples of such a solvent include
aliphatic hydrocarbons, halogenated hydrocarbons, ethers, amides, nitriles,
sulfoxides, and aromatic hydrocarbons. These substances may be used in

combination.
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Preferred solvents are halogenated Thydrocarbons, aromatic
hydrocarbons, and ethers.

Examples of the additive having the Lewis acid action and dehydrating
action used in this reaction include: carboxylic acids such as acetic acid,
citric acid, and formic acid; and metal alkoxides such as tetraethyl
orthotitanate,

Preferred additives are acetic acid and tetraethyl orthotitanate.

The acid is used in a wmolar concentration 1 time or more, and
preferably 1 to 10 times, higher than that of the compound of the formula [13].

(R)-{+)-tert-butyl sulfinamide is used in a molar concentration 1 time
or more, and preferably 1 to 10 times, higher than that of the compound of the
formula [13].

The reaction of generating an imine mayv be carried out at a
temperature from 0°C to the boiling point of a solvent, and preferably from
0°C to 1006°C, for 1 minute to 24 hours.

[0109]

Examples of a reducing agent to be used in a reaction of reducing an
imine include boron hydrides such as sodium cyanoborohydride and sodium
borohydride.

The boron hydride is used in 2 molar concentration 1 time or more, and
preferably I to 10 times, higher than that of the compound of the formula [13].

The reaction of reducing an imine can be performed at —50°C to the
boiling point of a solvent and preferably at -50°C to 100°C for 1 minute to 24
hours.

[0110]
(Ad-4)

The compound of the formula [4]-1 can be produced through
desulfinylation of the compound of the formula [14] under acidic conditions.

The solvent used in this reaction is not particularly limited, as long as
it does not affect the reaction. Examples of the solvent include aliphatic
hydrocarbons, halogenated hydrocarbons, alcohols, glycols, ethers, ketones,
esters, amides, nitriles, sulfoxides, aromatic hydrocarbons, and water. These
substances may be used in combination.

Preferred solvents are alcohols and ethers.

Examples of the acid used in this reaction include: inorganic acids

such as hyvdrochloric acid, hyvdrogen bromide, and sulfuric acid; sulfenic acids
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such as methanesulfonic acid and p-toluenesulfonic acid; carboxylic acids
such as acetic acid, citric acid, and formic acid.
Preferred acids are inorganic acids such as hydrogen halide and
sulfuric acid.
The inorganic acid is used in a molar concentration ! time or more, and
preferably 1 to 5 times, higher than that of the compound of the formula [14].
This reaction may be carried out at a temperature from —50°C to the
boiling point of a solvent, and preferably from 0°C to 100°C, for 1 minute to
24 hours.
[0111]
[Production Method 5]
[Formula 18]

F o~ CN
HRb%- =L{le REZ  ROO L™ N La
N> HaN._ 2 5

Re' :<<B{ ——— X< N Bl .
Raz Ra1 /x Raz Ra'i
0 0
[15] [16]
E F
N
%31 Ra2 ?/\\\/CN HRal R82 N c
’:r'.’ z § P N ", ; _
NY(NAN&;\I& e R 2 R ﬁ N Lo
C‘Rb'l\: szH Rb‘\\ Rb2

{17 -1

"wherein Re' and Re® may be the same or different, an amino protecting group,
R2, R*? R R** La, and Lb have the same definitions as those described
above.”

[0112]

(A5-1)

The compound of the formnla [16] can be produced by deprotecting the
compound of the formula [157.

[0113]
(A5-2)

The compound of the formula [17] can be produced by allowing the
compound of the formula [16] to react with the compound of the formula [5]
in accordance with Production Method 2.

[0114]
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The compound of the formula [6]-1 can be produced by deprotecting
the compound of the formula {'1‘7] with the use of hvdrazine or the like and
then protecting an amino group.

[0115}

The compounds obtained by the above-described production methods
can be induced to other compounds by subjecting them to well-known
reactions such as condensation, addition, oxidation, reduction, dislocation,
substitution, halogenation, dehydration or hydrolysis, or by combining these
reactions, as appropriate.

{0116}

When aminc, hydroxy and/or carboxyl groups are present in the
compounds obtained by the above-described production methods and the
intermediates thereof, reactions can be carried out by replacing their
protecting groups with other groups, as appropriate. In addition, when two
or more protecting groups are present, such protecting groups can be
selectively deprotected by subjecting them to well-known reactions.

[0117]

Among compounds used in the above-described production methods,
those that can be in the form of salts can be used as salts. Examples of such
salts are the same as the examples of the salt of the compound represented by
the formula (I) of the present invention.

[0118]

When isomers (for example, optical isomers, geometric isomers,
tautomers, ete.) are present for the compounds used in the above-described
production methods, these isomers can also be used. In addition, when
solvates, hydrates, and various forms of crystals are present, these solvates,
hydrates, and various forms of crystals can also be used.

[0119]

When the compound represented by the formula {1] of the present
invention is used as a medicament, pharmaceutical additives commonly used
in formulation of such a medicament, such as an excipient, a carrier, and a
dilnent, may be mixed into the compound of the present invention, as
appropriate. The thus formulated medicament can be orally or parenterally
administered in the form of a tablet, a capsule, a powdered medicine, a syrup,

a granule, a pill, a suspending agent, an emulsion, a liguid agent, a powdery
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agent, a suppository, an eye drop, a nasal drop, an ear drop, a patch, an
ointment, or an injection, according to ordinary methods. An administration
method, a dosage, and a number of doses can be selected, as appropriate,
depending on the age, body weight, and symptoms of a patient. In general,
the medicament may be administered orally or parenterally (e.g. via injection,
drip infusion, or adminisiration into a rectal site) at a dosage from 0.01 fo
1000 mglky to an adult per day, once or dividedly several times.

[Examples]

[0120]

The present invention is hereafter described with reference to the
Reference Examples and the Examples, although the scope of the present
invention is not limited thereto.

LC/MS analysis was conducted under the following conditions.
LC/MS analyzer: Waters SQD '
Column: Waters BEHC18 1.7 pm, 2.1 x 30 mm
Solvent: Liguid A: 0.1% formic acid-water

Liquid B: 0.1% formic acid-acetonitrile
Gradient cycle: 0.00 min (Liguid A/Liquid B = 95/5), 2.00 min (Liquid
A/Liquid B = 5/93), 3.00 min (Liquid A/Liquid B = 5/95),.3.01 min (Liquid
A/Liquid B = 100/0), 3.80 min (Liguid A/Liquid B = 100/0)
Flow rate: 0.5 mL/min (The column temperature was room temperature, and
no temperature control was carried out.)
fonization method: Electron Spray Ionization method (ES! positive and
negative 1on peaks were detected.)
UV detection: UV 254 nm
NMR spectra used herein are proton NMR spectra. NMR spectra were
measured using a BRUKER AVANCE 300 (300 MHz spectrometer), and the §
value was expressed in ppm.

The carrier used for silica gel column chromatography is PSQIO0B
(spherical shape) (Fuji Stlysia Chemical Ltd.), and the PLC glass plate used
herein is a-PLC glass plate silica gel 60 Fis5, (Merck), unless otherwise
specified.

The compound of the formula [1a] is a2 mixture of the compound of the
formula {1b] and the compound of the formula [lc].

[0121]
[Formula 19]
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NHy

N

{1a] [1b]
[0122]

Abbreviations used in the Reference Examples and the Examples stand

for the terms given below.

Boc: tert-butoxycarbonyl

Bn: benzyl

CDI: carbonyldiimidazole

Cbz: benzyloxycarbonyl

CHCl;3: chloroform

CH,Cl,: dichloromethane

dba: 1,3-dibenzylideneacetone
DIAD: diisopropyl! azodicarboxylate
DIPEA: N,N-diisopropyl ethylamine
DMAc: N,N-dimethylacetamide
DMAP: N,N-dimethylaminopyridine
DMF: N,N-dimethyiformamide
DMSO: dimethyl sulfoxide
DMSO-dg: deuterated dimethyl sulfoxide
DPPA: diphenylphosphoryl azide
Et: ethvl

IPE: diisopropylether

mCPBA: meta-chloroperoxybenzoic acid
Me: methyl

Ms: methanesulfonyl

Ph: phenyl

RT, rt: retention fime

TBAI: tetrabutylammonium iodide
Tf: trifluoromethanesulfonyl

TFA: trifluorcacetic acid

THF: tetrahydrofuran

Py: pyridine

Xantphos: 4,5-bis{diphenylphosphino}-9,9-dimethylxanthene

[0123]

- CONH; CONH, CONH,
QU QEITes Qary
NH, M
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Reference Exampie 1
[Formula 20]

2 \‘//\if OzN@‘ OAN ‘f( HgN /\ 4
i N > N + /’ /\ ! N
N N'
A
[0124]
ist step

Hydrazine monohydrate (4.87 ml) was added to an EtOH (19 ml)
solution containing 2-chloro-5-nitrobenzonitrile (1.83 g), followed by stirring
for 0.5 hour under ice cooling. Water was added to the reaction solution, and
a solid precipitate was collected by filtration and washed with IPE and ethyl
acetate, A red solid of S-nitro-1H-indazol-3-amine (1.45 g) was thus
obtained.

MS (ESIm/z): 179(M+H)
RT {min): 0.77

1612351

2nd step

5-nitro-1H-indazol-3-amine (254 mg) obtained in the Ist step and
iodomethane (1 ml) were added to a DMF (3ml) suspension containing sodium
hydride (60% in oil) (171 mg} under ice cooling, followed by stirring at room
temperature for 1 hour. Water was added to the reaction solution, followed
by extraction with ethyl acetate. The organic layers were washed with water
and saturated saline and dried over anhydrous sodium sulfate. Then, the
solvent was distilled away under reduced pressure, and the obtained residue
was purified by silica gel chromatography (n-hexane : ethyl acetate = 1:0 to
1:1). A yellow solid of N,N,I-trimethy!-5-nitro-1H-indazol-3-amine (132
mg) and a yellow solid of N,N,2-trimethyl-5-nitro-2H-indazol-3-amine (72
mg) were thus obtained.

NN, 1-trimethyl-5-nitro-1H-indazol-3-amine
MS (ESIm/z): 221 (M+H)

RT (minj: 1.24
N.N,2-trimethyl-5-nitro-2H-indazol-3-amine
MS (ESIm/z): 221 (M+H)

RT {(min): 1.14

[0126]

3rd step
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An MeOH (10 m]) solution containing
N,N,1-trimethyl-5-nitro-1H-indazol-3-amine (132 mg) obtained in the Znd
step was prepared and subjected to a hydrogenation reaction (70°C; 30 bar;
flow rate: 2 ml/min; 10%Pd/C) using H-cube™. The solvent was distilled
away under reduced pressure. A red solid of
N*,N? 1-trimethyl-1H-indazol-3,5-diamine (100 mg) was thus obtained.

MS (ESI m/z): 191 (M+H)
RT {min): 0.52

[6127]

Reference Example 2

[Formula 21

: /z}Me
Oy — @(&, —
“*N
[0128]
Ist step

5-Nitro-1H-indazol-3-0l {112 mg) and iodomethane (0.5 ml) was added
to a DMF (2 ml) suspension containing sodium hydride (60% in oil) {60 mg),
followed by stirring at room temperature for 10 minutes. Water was added to
the reaction solution, followed by extraction with chloroform. The organic
layers were dried over anhydrous sodium sulfate. The solvent was distilled
away under reduced pressure, and the obtained residue was purified by silica
gel chromatography (n-hexane : ethyl acetate = 1:0 to 1:1). A vellow solid of
3-methoxy-1-methyl-5-nitro-1H-indazole (31 mg) was thus obtained.
3-Methoxy-1-methyl-5-nitro-1H-indazole
MS (ESI m/z): 208 (M+H)
RT (min): 1.33
[0129]
2nd step

The following compound was obtained as described in the 3rd step in
Reference Example 1.
3-Methoxy-1-methyl-1H-indazol-5-amine
MS (ESI m/z): 178 (M+H)
RT (min): 0.44
[0130]

Reference Example 3
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[Formula 22}

OlMe /(}Me OMe
0N~ ON e HeN
[ E | N Y e | N
~FN SN e 7N e
H [ L
[0131]
Ist step

3-Methoxy-5-nitro-1H-indazole (97 mg), I-bromo-2-methoxyethane
(70 ul), and TBAI (2 mg) were added to a DMF (1 m!) suspension containing
sodium hydride (60% in oil} (24 mg) under ice cooling, followed by stirring at
100°C for 1 hour. Water was added to the reaction solution, followed by
extraction with ethyl acetate. The organic layers were washed with water
and saturated saline and dried over anhydrous sodium sulfate. Then, the
solvent was distilied away under reduced pressure, and the obtained residue
was purified by silica gel chromatography {n-hexane : ethyl acetate = 1:0 to
1:1). A 3-methoxy-1-(2-methoxyethyl)-5-nitro-1H-indazole {50 mg) was
thus obtained.
MS (EST m/z): 252 (M+H)
RT {min}); 1.40
[0132]
2nd step

The following compound was obtained as described in the 3rd step in
Reference Example 1,
3-Methoxy-1-{2-methoxyethyl}-1H-indazol-5-amine
[0133]
Reference Example 4

The following compound was obtained as described in Reference
Example 3.
[Formula 23]

/ O,N /(
Qs M 2 \©;\ HoN SN \N

| N L
Z N N jowe 7N __OMe
1-{2-Methoxyethyl}-3-methyl-1H-indazol-3-amine
MS (ESI m/z): 206 (M+H)
RT (min): 0.79

[0134]
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Reference Example 5
[Formula 24]

\Cf\gq OQN\©\/\§‘N HoN @N
\ F F
_— \\(

F F—“

[6135]
Ist step

A CH,Cl; (10 ml) solution containing 2,2-difluoroethanol (5.0 g} and
triethylamine (8.44 ml) was slowly added to a CH,Cl; (10 ml) solution
containing trifluoromethanesulfonic anhydride (10.2ml) at -78°C in a
pitrogen atmosphere, followed by stirring for 45 minutes. The solvent was
distilled away under reduced pressure. Colorless oily matter of
2,2-difluorcethyl! trifluoromethane sulfonate (9.04 g) was thus obtained.
(0136}
2nd step

2,2-Difluoroethy! trifiluoromethane sulfonate (2 ml) obtained in the Ist
step and S-nitroindazoele (163 mg) were added to a DMF {2 ml) suspension
containing sodium hydride (60% in oil} (44 mg) under ice cooling, followed
by stirring at room temperature for 1 hour. Water was added to the reaction
solution, followed by extraction with ethyl acetate. The organic layers were
washed with water and saturated saline and dried over anhydrous sodinm
sulfate. The solvent was distilled away under reduced pressure, and the
obtained residue was purified by silica gel chromatography (n-hexane : ethyl
acetate = 1:0 to 1:1). 1-(2,2-Difluoroethyl)-5-nitro-I1H-indazole (113 mg)
was thus obtained.
MS (ESI m/z): 228 (M+H)
RT (min): 1.25
[6137]
3rd step

The following compound was obtained as described in the 3rd step in
Reference Example 1.
1-(2,2-Difluoroethyl)-1H-indazol-5-amine
MS (ESI m/z): 228 (M+H)
RT (min): 1.18
10138}
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Reference Example 6
[Formula 25]

“ NO, NH,

A O W/]\\/\\N

L N NSNS T NN
S R

The following compound was obtained as described in Reference
Example 5.
[0139]
1st step
1-(2,2-Difluoroethyl)-4-nitro-1H-indazole
(01401
2nd step
1-(2,2-Difluoroethyl)-1H-indazol-4-amine
MS (ESI m/z): 198 (M+H)
RT {(min): G.88
[0141]
Reference Example 7

[Formula 26}

OMe  OoN HaN -
2 =
2N \@N m“‘
> .

N \ \(F \\(F

X

The following compound was obtained as described in Reference
Example 5.
[0142]
ist step
1-(2,2-Diflucroethyl)-3-methoxy-5-nitro-1H-indazole
MS (ESI m/z): 258 (M+H)
RT (min): 1.40
01431
20d step
1-(2,2-Difluoroethyl)-3-methoxy-1H-indazol-5-amine
[0144]
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Reference Example 8
[Formula 27]

[0145]

The following compound was obtained as described in Reference

Example 5.
1st step

1-(2,2-Difluoroethyl}-3-methyl-5-nitro-1H-indazole

[0146]
2nd step

1-(2,2-Difluoroethyl}-3-methyl-1H-indazol-5-amine

MS (ESI m/z): 212 (M+H)
RT (min): 0.49

[0147]

Reference Example 9

[Formula 28]

“

N/ N'-w'
O2N\V//\4< e PN A

N I N—
K\/QN vN

(01487

The following compound was obtained as described in the 3rd step in

Reference BExample 1.
N* N® 1-trimethyl-2H-indazol-3,5-diamine
MS (ESI m/z): 191 (M+H)
RT (min}: 0.47
[0149]
Reference Example 10
The following compound was
WO2007/126841 A2,
[Formula 29]

obtained with

reference

to
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[-Ethyl-4-nitro-1H-indazole
[0150]

Reference Example 11

The following compound was obtained as described in the 3rd step in

Reference BExample 1.
[Formula 30]

NO, NH
= 2

1 W TN
N SN

/) J
1-Ethyl-1H-indazol-4-amine
MS (ESI m/z): 162 (M+H)
RT (min): 0.92
(0151}
Reference Example 12

The following compound was

US2009/76275 Al.
{Formula 31]

OQN\(\\/‘\
| | N
\%\ OMe

N
1-{2-Methoxyethyl)-S-nitro-1H-indazole
[0152]

Reference Example 13

[Formula 32]

O,N HoN
N N .
& N F N

wOMe \“‘/OMe

A

-~

-

obtained

with

reference

to

The following compound was obtained as described in the 3rd step in

Reference Example 1.
1-(2-Methoxyethyl}-1H-indazol-5-amine
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M8 (ESI m/z): 192 (M+H)
RT (min): 0.39

[0153]

Reference Example 14
[Formula 33]

OH OH Oie
OaN COMe  O)N__~ O | STy ON TN
O o 2O —
Ci =

O)\OEt O)"OEt

TE, 2

Oide OMe Oie
o_qN\@jgN WOszN Mi{f-N\@\/\\ﬂ

N N N

H (. .
[0154]
Ist step

Hydrazine monohydrate (19 ml) was added to an EtOH (15 ml) sclution
containing methyl 2-chloro-5-nitrobenzoate (10 g), followed by stirring at
90°C for 1 hour. The reaction solution was adjusted to room temperature.
Water and concentrated hydrochloric acid (32ml} were added dropwise to the
reaction solution. A solid precipitate was collected by filtration and washed
with water. A brown solid of 5-nitro-1H-indazol-3-0l (5.42 g) was thus
obtained.
MS (ESI m/z): 180 (M+H)
RT (min): 0.73
[0155]
2nd step
Ethyl chloroformate (5 ml) was added to a pyridine (30 ml) solution

containing S-nitro-1H-indazol-3-0l (5.42 g) obtained in the Ist step, followed
by stirring at room temperature for 1.5 hours. Water and concentrated
hydrochioric acid (32 ml) were added dropwise to the reaction solution and a
solid precipitate was collected by filtration. The obtained residue was
washed with water. A brown solid of ethyl
3-hydroxy-5-nitro-1H-indazol-1-carboxylate (7.5 g) was thus obtained.
MS (ESI m/z): 252 (M+H)
RT (min): 1.17
[0156]
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3rd step

Iodomethane (10 ml) and cesium carbonate (4.89 g) were added to an
acetone (20 ml) solution containing ethyl
3-hydroxy-53-nitro-1H-indazol-1-carboxylate (2.51 g) obtained in the 2nd step
under ice cooling in a nitrogen atmosphere, followed by stirring at 80°C for
0.5 hours. An insoluble precipitate was removed by filtration and the
solvent was distilled away under reduced pressure. The obtained residue was
purified by silica gel chromatography {(n-hexane : ethyl acetate = 1:0 to 4:1).
A white solid of ethyl 3-methoxy-5-nitro-1H-indazol-1-carboxylate (1.24 g)
was thus obtained.
MS (EST m/z): 266 (M~+H)
RT (min}): 1.45
[0157]
4th step

Potassium hydroxide (0.6 g) was added to an EtOH (20 ml) solution
containing - ethyl 3-methoxy-S-nitro-1H-indazol-1-carboxylate (1.24 g)
obtained in the 3rd step, followed by stirring at room temperature for 0.5
hours, Water and concentrated hydrochloric acid {1 ml) were added dropwise
to the reaction solution. A solid precipitate was collected by filtration and
washed with water. A light yellow solid of 3-methoxy-5-nitro-1H-indazole
{636 mg) was thus obtained.
MS (ESI m/z): 194 (M~+H)
RT {min): 1.15
[0158]
5th step

3-methoxy-5S-nifro-1H-indazole (100 mg) and iodoethane (0.1 ml) were
added to a DMF (1 ml) suspension containing sodium hydride (60% in oil) (23
mg), followed by stirring at room temperature for 0.5 hours. Water was
added to the reaction solution. A solid precipitate was collected by filtration
and purified by silica gel chromatography (n-hexane : ethyl acetate = 1:0 to
1:1y. 1-Ethyl-3-methoxy-5-nitro-1H-indazole (80 mg) was thus obtained.
MS (ESI m/z): 222 (M+H)
RT (min): 1.45
[0159]
6th step

The following compound was obtained as described in the 3rd step in
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Reference Example 1.
1-Ethyl-3-methoxy-1H-indazol-5-amine
[0160]
Reference Example 15
The following compound was obtained with reference to Journal of
Heterocyelic Chemistry, 1979, vol. 16, pp. 1599, 1600, and 1601.
[Formula 34]

ON
2 @\/\\}\E
N
Cl \
7-Chloro-1-methyl-5-nitro-1H-indazole
[0161]
Reference Example 16

[Formula 35]

Ci Ci

Tin (II} chloride (50 mg) was added to a ethanol (2 ml) solution
containing 7-chloro-1-methyl-5-nitro-1H-indazole (30 mg), followed by
stirving at 100°C for 0.5 hours. The solvent was distilled away under
reduced pressure and the obtained residue was purified by silica gel
chromatography  (n-hexane :  ethyl acetate = 1:0 to  0:1).
7-Chloro-1-methvi-1H-indazol-5-amine (10 mg) was thus obtained.
MS (ESI m/z): 182 (M+H)
RT (min): 0.64
[0162]
Reference Example 17

The following compound was obtained with reference to EP1150962
B1, 2004.
[Formula 36)

Ohe
HoN
N
s \/N
N0

3-Methoxybenz{d]isoxazol-5-amine
[0163]

Reference Example 18
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[Formula 37]
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[0164]
1st step

Sodium nitrate {1.7 g} was added to a concentrated sulfuric acid (7 ml)
solution containing 2,3-difluorobenzoic acid (1.58 g), followed by stirring at
room temperature for 0.5 hours. The reaction solution was poured into ice
water, followed by extraction with ethyl acetate. The organic layers were
dried over anhydrous sodium sulfate. The solvent was distilled away under
reduced pressure, the obtained residue was purified by silica gel
chromatography (n-hexane : ethyl acetate = 1:0 to 4:1}. A light yvellow solid
of 2,3-difluoro-5-nitrobenzoic acid (1.61 g) was thus obtained.

MS (EST m/z): 202 (M+H) |

RT (min): 0.97

[0165]

2nd step .

Oxalyl chloride (1 ml) and DMF (5 ul) were added to a CH,Cl, (1.6
ml) solution containing 2,3-difluoro-S-nitrobenzoic acid (1.61 g) obtained in
the 1st step, followed by stirring at room temperature for 15 minutes. The
reaction solution was poured into a ligquid mixture of MeOH/Py (100 m1/1.28
ml) and the solvent was distilied away under reduced pressure. The obtained
residue was purified by silica gel chromatography (n-hexane : ethyl acetate =
1:0 to 4:1). A light yellow solid of methyl 2,3-difluoro-5-nitrobenzoate
(1.71 g} was thus obtained.

[0166]
3rd step

Hydrazine monohydrate (1.91 ml) was added to an EtOH (40 ml)
solution containing methyl 2,3-diflucro-5-nitrobenzoate (1.71 g} obtained in

the 2nd step, followed by stirring at room temperature for 10 minutes. An
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insoluble precipitate was removed by filtration and washed with EtOH.
7-Fluoro-5-nitro-1H-indazol-3-al {956 mg) was thus obtained.
MS (ESI m/z): 188 (M+H)
RT (min): 0.90
[6167]
4th step
The following compound was obtained as described in the 1st step in
Reference Example 2.
7-Flaoro-3-methoxy-1-methyl-5-nitro-1H-indazole
MS (ESI m/z): 226 (M+H)
RT (min): 0.92
{0168]
5th step
The following compound was obtained as described in the 3rd step in
Reference Example I.
7-Fluoro-3-methoxy-1-methyl-1H-indazol-5-amine
MS (ESI m/z): 196 (M+H)
RT (min): 0.61
[0169}
Reference Ex‘ample 16
[Formula 38}

F
OH oy F F
@]
O o : o I
SN T N MO?N\}@\/\(N T @tﬁf
0Bt ~F N Z N

N
: o

[0170]
st step

Sodium chlorodifluercacetate (4.75 g) and potassium carbonate (8.58
g) were added to a DMF (3 ml} solution containing ethyl
3-hydroxy-5-nitro-1H-indazol-l-carboxylate (1.56 g), followed by stirring at

80°C for | hour. The reaction solution was adjusted to room temperature and
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ethyl acetate was added to remove an insoluble precipitate. The organic
layers were washed with a saturated ammonium chloride aqueous solution,
water, and saturated saline and dried over anhydrous sodium sulfate. Then,
the solvent was distilled away under reduced pressure, and the obtained
residue was purified by silica gel chromatography (n-bexane : ethyl acetate =
1:0 to 4:13. A yellow solid of ethyl
3-(difluoromethoxy)-5-nitro-1H-indazol-1-carboxylate (1.14 g) was thus
obtained.
MS (ESI m/z): 302 (M+H)
RT {min): 1.53
[0171]
2nd step

Water {6 ml) and lithium hydroxide monohydrate (640 mg) were added
to a THEF (19 ml) solution containing ethyl
3-{difluoromethoxy)-5-nitro-1H-indazol-1-carboxylate (1.14 g} obtained in
the 1st step, followed by reflux at 80°C for 3 hours, THF was distilled away
under reduced pressure and a saturated ammonium chioride aqueous solution
was added. An insoluble precipitate was removed by filtration. The
obtained residue was washed with water, dissolved in ethyl acetate, and dried
over anhydrous sodium sulfate. The solvent was distilled away under
reduced pressure. A yellow solid of
3-(difluoromethoxy)-5-nitro-1H-indazole (921 mg) was thus obtained.
MS (ESI m/z): 230 (M+H)
RT (min): 1.04
[0172]
3rd step

The following compound was obtained as described in the 2nd step in
Reference Example 1.
3-(Difluoromethoxy)-1-methyl-5-nitro-1H-indazole
MS (ESI m/z): 244 (M+H)
RT (min): 1.51
[0173]
4th step

The following compound was obtained as described in the 3rd step in
Reference Example 1.

3-(Difluoromethoxy}-1-methyl-1H-indazol-5-amine
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MS (ESIm/z): 214 (M~+H)
RT (min): 0.59
[0174]
Reference Example 20
5 [Formula 39]

F
o o~
O—{F OaN A T, BN [ F

RN . N

N BB N
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\\/OMG \\Jﬂi\ﬁe

ON

T, /E\

[0175]
The following compound was obtained as described in Reference
Example 3.
10 lst step
3-(Difluoromethoxy)-1-(Z-methoxyethyl}-S-nitro-1H-indazole
MS (ESIm/z): 288 (M+H)
RT (min}: 1.55
[0176]
15  2nd step
3-{Difluoromethoxy)-1-{Z-methoxyethyl}-1H-indazol-5-amine
MS (ESI m/z): 258 (M+H)
RT (min): .68
[0177]
20  Reference Example 21
The following compound was obtained with reference to
W02010/114971 A1,
{Formula 40]

OaN._y-CN

|

-

|
F

2,3-Difluoro-5-nitrobenzonitrile
[0178]

Reference Example 22

[Formula 41}

F

18]
R4
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(01793
The following compound was obtained as described in Reference
Example 1.
Ist step

7-Fluoro-5-nitro-1H-indazol-3-amine

MS (EST m/z): 197 (M+H)

RT {min): 0.93

[0180]

2nd step
7-Fluoro-N,N,l-trimethyi-5-nitro-1H-indazol-3-amine
MS (ESI m/z): 23¢ (M+H)

RT (min): 1.66

[0181]

3rd step

7-Fluoro-N? N°,1-trimethyl-1H-indazol-3,5-diamine
MS (ESI m/z): 209 (M+H)

RT {min): 0.70

[0182]

Reference Example 23

{Formula 42}

= F F
=
OEN\,/'M O,N N OaN e HaoN e
OO — 20— 0
) Ay N o
H 1 i

1st step

Select flour (173 mg) and acetic acid (2.5 ml) were added to an
acetonitrile (2.5 ml) solution containing S-nitroindazoele (615 mg), followed
by microwave irradiation {Initiator TM, 150°C, 0.5 hours, 2.45 GHz, 0-240
W). The obtained residue was purified by silica gel chromatography
(n~-hexane : ethyl acetate = 1:0 to 1:1). 3-Fluoro-5-nitro-1H-indazole (404
mg) was thus obtained.
[0183]
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2nd step

Methyl iodide (41 pl) and potassium carbonate (114 mg) were added to
a 1,4-dioxane (2.5 ml) solution containing 3-fluoro-5-nitro-1H-indazole (100
mg), followed by stirring at 100°C for 2 hours. FEthy! acetate was added to
the reaction solution. An insoluble precipitate was removed by filtration,
the solvent was distilled away under reduced pressure, and the obtained
residue was purified by silica gel chromatography (n-hexane : ethyl acetate =
1:0 to 1:1). 3-Fluoro-l-methyl-5-nitro-1H-indazole was thus obtained.
[0184]
3rd step

The following compound was obtained as described in the 3rd step in
Reference Example 1.
3-Fluoro-1-methyl-1H-indazol-5-amine
MS (ESIm/z): 166 (M+H)
RT {(min): 1.32
[0185]
Reference Example 24
[Formula 43]

NO, NO; NO, NH, NH,

N N __Ove SNASN \owe N ove Ss-=N \owe
[0186]
1st step

Potassium carbonate (200 mg) and 2-.chloroethylmethyl ether (0.1 ml)
were added to a DMF (1.5 ml) solution containing 4-nitro-1H-indazole (80
mg), followed by stirring at 60°C for 4 hours. An insoluble precipitate was
collected by filtration and washed with ethyl acetate. A mixture of
1-(2-methoxyethyl)-4-nitro-1H-indazole and
2-(2-methoxyethyl)-4-nitro-2H-indazole was thus obtained.
[-(2-Methoxyethyl)-4-nitro-1H-indazole
MS (ESIm/z): 222 (M+H)
RT (min}: 1.19
2-(2-Methoxyethyl)-4-nitro-2H-indazole
MS (ESIm/z): 222 (M-+H)
RT (min}: 1.12
[0187]
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2nd step

Iron powder (170 mg), ammonium chioride (160 mg), and water {3 ml)
were added to an EtOH (10 ml) solution containing the mixture of
1-(2-methoxyethyl)-4-nitro-1H-indazole and
2-(2-methoxyethyl)-4-nitro-2H-indazole obtained in the 1lst step, followed by
stirring at 80°C for 2 hours. Ethyl acetate was added to the reaction solution,
insoluble matter was removed by filtration, and the solvent was distilled away
under reduced pressure. The obtained residue was purified by silica
gel-alumina column chromatography.
1-(2-methoxyethyl)-1H-indazol-4-amine (49 mg) and
2-{2-methoxyethyl)-2H-indazol-4-amine (40 mg) were thus obtained,
1-(2-Methoxyethyl)-1H-indazol-4-amine
MS (EST m/z): 192 (M+H)
RT (min): 0.72
2-(2-Methoxyethyl}-2H-indazol-4-amine
MS (ESI m/z): 192 (M+H)
RT (min): 0.53
[0188]
Reference Example 25
{Formula 44]

ar o ONE o OH o Olvie ", OMe

OHC/\;/F COsz;Hst\CH o 2 ii\'::\é}\? - mﬁd — \E\ijij\ﬂ
[0189]
ist step

An EtOH (12.5 ml) solution containing mucobromic acid (12.9 g) was
added dropwise to a solution comprising sodium nitrate (13,1 g) and water
(12.5 ml) at 50°C, followed by stirring for 0.5 hours. The reaction solution
was adjusted to room temperature, a sclid precipitate was collected by
filtration. The obtained residue was washed with EtOH. A vellow solid of
sodium (1,3-dioxopropan-2-yiidenejazinate (3.82 g} was thus obtained.
MS (EST m/z): 116 (M-H)
RT (minj: 0.31
[01990]
2nd step

Sodium (1,3-dioxopropan-2-ylidynejazinate {864 mg) obtained in the
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1st step was added tfo an acetic acid (5.5 ml) solution containing
3-amino-5-hydroxypyrazole (495 mg), followed by stirring in a sealed tube at
90°C for 6 hours. The reaction solution was adjusted to room temperature
and poured into water. A solid precipitate was collected by filtration,
5-Nitro-1H-pyrazolo{3,4-blpyridin-3-o0l (691 mg) was thus obtained.
MS (ESI m/z): 181 (M+H)
RT (min): 0.58
[01917
3rd step

The fellowing compound was obtained as described in Reference
Example 2.
3-Methoxy-1-methyl-5-nitro-1H-pyrazolo[3,4-blpyridine
MS (ESI m/z): 209 (M+H)
RT (min): 1.15
[0192]
4th step

The following compound was obtained as described in the 3rd step in
Reference Example 1.
3-Methoxy-1-methyl-1H-pyrazolo{3,4-blpyridin-5-amine
MS (ESI m/z): 179 (M+H)
RT {min}: 6.49
[6193]
Reference Example 26
[Formula 45]

NH; N N
- - +
Q\‘NVQ Na™ 0N A AN HaN. A
A L AN Ty — U
[6194]
1st step

Sodium (1,3-dioxopropan-2-ylidyne)azinate monohydrate (1.37 g) was
added to an acetic acid (14 ml) solution containing pyrazole 3,5-diamine (2.41
g}, followed by stirring in a sealed tube at 90°C for 6 hours. The reaction
solution was adjusted to room temperature and poured into a saturated sodium
hydrogen carbonate aqueous solution. A solid precipitate was collected by
filtration. A liquid mixture of ethyl acetate/MeOH/THF (2/1/0.1) was added
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to the obtained solid, insoluble matter was removed, and the organic lavers
were dried over anhydrous sodium sulfate. Then, the solvent was distilled
away  under  reduced pressure, an orange-colored solid of
S-nitro-1H-pyrazolo[3.4-blpyridin-3-amine (0.91 g) was thus obtained.
MS (ESI m/z): 180 (M+H)
RT {min): 0.53
[0195]
2nd step
The following compound was obtained as described in the 2nd step in
Reference Example 1.
N,N,1-trimethyl-5-nitro-1H-pyrazole[3,4-blpyridin-3-amine
MS (ESI m/z): 222 (M+H)
RT (min): 1.17
[0196] '
3rd step
The following compound was obtained as described in the 3rd step in
Reference Example 1.
N*,N? 1-trimethyl-1H-pyrazolo[3,4-b]pyridin-3,5-diamine
MS (ESI m/z): 192 (M~+H)
RT (min): 0.49
[0197]
Reference Example 27
[Formula 46}

CO,H NHBoc
Q Ng\ e
OMe OMe
[0198]
18t step

Triethylamine (267 ul), tert-butano! (230 ul), and DPPA (413 pl) were
added to & toluene (5 ml) solution containing 5-flucro-6-methoxynicotinic
acid (275 mg), followed by reflux for 3 hours. The reaction solution was
adjusted to room temperature and water was added, followed by extraction
with ethyl acetate. Wext, the organic layers were washed with saturated
saline and dried over anhydrous sodium sulfate and the solvent was distilled

away under reduced pressure. Then, the obtained residue was purified by
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silica gel chromatography (n-hexane : ethyl acetate = 10:1 to 3:1). Colorless
oily matter of tert-butyl (5-fluoro-6-methoxypyridin-3-yl)carbamate (279 mg)
was thus obtained.
MS (ESIm/z): 243 (M+H)
RT (minj}: 1.46
[0199]
2nd step

TFA . (2 ml) was added to tert-butyl
(5-fluoro-6-methoxypyridin-3-yl)carbamate (279 mg) obtained in the Ist step,
followed by stirring at room temperature for 1 hour. The solvent was
distilled away under reduced pressure and a 5M sodium hydroxide agueous
solution was added to the obtained residue at 0°C so as to alkalify the mixture,
followed by extraction with ethyl acetate. The organic layers were washed
with saturated saline and dried over anhydrous sodium sulfate and the solvent
was distilled away under reduced pressure. A light brown solid of
5-fluoro-6-methoxypyridin-3-amine (19 mg) was thus obtained.
MS (ESIm/z): 143 (M+H)
RT {min): .56
[0200]
Reference Example 28

The following compound was obtained with reference to EP1932845
Al, 2008 and EP2070929 A1, 2009.
[Formula 47]

?r
\\»

H
4-Bromo-1H-pyrazolo[3,4-c]pyridine
(0201}

Reference Example 29
[Formula 48]

Br Br NHBoc NH,
‘ l) : )\/\
B Tl Y — N — TN
N AN N AN NN NN

[0202]
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Ist step

The following compound was obtained as described in the 5th step in
Reference Example 14,
4-Bromo-1-ethyl-1H-pyrazolo[3,4-c]pyridine
MS (ESI m/z): 226 (M~+H)
RT (min): 1.12
[02063]
2nd step

tert-Butyl carbamate (90 mg), cesium carbonate (500 mg), Pda(dba)s
{46 mg), and Xantphos (58 mg) were added to a dioxane solution (2 ml)
containing 4-bromo-1-ethyl-1H-pyrazolo[3,4-c]pyridine (115 mg)} obtained in
the st step, followed by microwave irradiation (InitiatorTM, 130°C, 1 hour,
2.45 GHz, 0-240 W). Ethyl acetate was added to the reaction solution,
insoluble matter was removed by filtration, and the solvent was distilled away

under reduced pressure. The obtained residue was purified by silica gel

chromatography (n-hexane : ethyl acetate = 1:0 to 3:1). A white solid of
tert-butyl (1-ethyl-1H-pyrazolo[3,4-c]pyridin-4-yl)carbamate (113 mg) was
thus obtained.
MS (ESI m/z): 263 (M+H)
RT (min}: 0.84
[0204]
3rd step
The following compound was obtained as described in the 2ad step in
Reference Example 27.
1-Ethyl-1H-pyrazolo[3,4-clpyridin-4-amine
MS (ESI m/z): 163 (M+H)
RT (min): 0.42
[0205]
Reference Example 30
[Formula 49]

Br Br PIJHB{:C NH,
=% X S
E N e [T N — "N o ] N
Ny N ome N ome TN oue
H N N N
[0206]

1st step
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The following compound was obtained as described in the Ist step in
Reference Example 3.
4-Bromo-1-(2-methoxyethyl)-1H-pyrazolo[3,4-clpyridine
MS (ESI m/z): 256 (M+H)

RT (min}): 1.03
[0207]
2nd step

The following compound was obtained as described in the 2nd step in
Reference Exarmple 29,
tert-Butyl (1-(2-methoxyethyl)-1H-pyrazolo[3,4-c]pyridin-4-yl)carbamate
MS (ESI m/z): 293 (M+H)

RT (min): 0.87
[0208]
3rd step

The foiiowiﬁg compound was obtained as described in the 2nd step in
Reference Example 27.
1-(2-Méethogyethyl)-1H-pyrazolo[3,4-clpyridin-4-amine
[0209]

Reference Example 31

The following compound was obtained with reference to
WO2008/110863 A1, 2008 and WO2010/127855 A1, 2010.

[Formula 50]

NO,
\
R
NN

6-Fluoro-4-nitro-1H-indazole
[0210]

Reference Example 32
[Formula 51]

'\[]Oz NOQ NH?_
| S\ N, E \T/Q\N N { \§ N
F: 1 / NJ E: /\_‘/)\N' F ,g’:’i\N
\""‘.
[0211]

1st step
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The following compound was obtained as described in the 5th step in
Reference Example 14.
1-Ethyl-6-fluoro-4-nitro-1H-indazole
MS (ESI m/z): 210 (M+H)
RT (min): 1.35
(0212]
2nd step
The following compound was obtained as described in the 3rd step in
Reference Example 1.
1-Ethyl-6-fluoro-1H-indazol-4-amine
[0213]

‘Reference Example 33

[Formula 52]

NO, NO, {)iH;_;
Ry
A N —
4 e
F 7 ﬁ F N\\/OMe F N\\/OMQ
[6214]
Ist step

The following compound was obtained as described in the 1st step in
Reference BExample 3.
6-Fluoro-1-(2-methoxvethyl)~4-nitro-1H-indazole
MS (ESI m/z): 240 (M-+H)
RT (min): 1.31
[0215]
2und step
The following compound was obtained as described in the 3rd step in
Reference Example 1.
§-Fluoro-1-(2-methoxyethyl)-1H-indazol-4-amine
[0216]
Reference Example 34
(Formula 53]
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[0217]
1st step

The following compound was obtained as described in the 2nd step in
Reference Example 5.
4-Bromo-1-(2,2-difluoroethyl)~-1H-pyrazolo[3,4-clpyridine
MS (ESI m/z): 264 (M+H)

RT {(min): 1.12
[0218]

The following compound was obtained as described in the 2nd and 3xd

steps in Reference Example 29.

Znd step

tert-Butyl (1-(2,2-difluoroethyl)-1H-pyrazolo[3,4-c]pyridin-4-yljcarbamate
MS (ESI m/z): 299 (M+H)

RT (min): 0,96

[0219]

3rd step
1-(2,2-Difluoroethvl)-1H-pyrazolo{3,4-c]pyridin-4-amine
[0220]

Reference Example 35

[Formula 54)

Br Br Br Br

(MN——”‘"@/“NW ® N—m’m”w
Br NHBoc NH,
= TR X

[y —{ v —{

OMe | OMe | (:)Me |

[0221]

1st step

mCPBA (270 mg) was added to a CHCI; (5 ml) suspension containing
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4-bromo-1H-pyrazolo[3,4-clpyridine (197 mg), followed by stirring at room
temperature for 10 minutes. IPE (10ml) was added to the reaction solution
and a solid precipitate was collected by filtration. A white solid of
4-bromeo-1H-pyrazole{3,4-c]pyridine 6-oxide (148 mg) was thus obtained.
MS (ESI m/z): 214 (M+H)

RT (min): 0.56

(62221

2nd step

Phosphorus oxychloride (2 mi) was added to
4-bromo-1H-pyrazolo[3,4-c]pyridine 6-oxide {148 mg) obtained in the Ist
step, followed by stirring at room temperature for 3 hours. The reaction
solution was poured into water, followed by extraction with ethyl acetate.
An inscluble precipitate was removed and then the solvent was distilled away
under reduced pressure, A yvellow solid of
4~brome»74chioro-1H-pyrazelo{B,4~c}pyrid:’ne {126 mg) was thus obtained.
MS (ESI m/z): 232 (M+H)

RT (min): 1.09
[0223]
3rd step '

Sodium methoxide (28% in MeOH) (3 ml) was added to
4-bromo-7-chloro-1H-pyrazolo[3,4-c]pyridine (126 mg) obtained in the 2nd
step, followed by stirring at 90°C for 5 hours. A saturated ammonium
chloride agueous solution was added to the reaction solution and an inscluble
precipitate was collected by filtration. The obtained residue was washed
with water and a vellow solid of
4-bromo-7-methoxy-~1H-pyrazolo[3,4-clpyridine (133 mg) was thus obtained.
MS (ESI m/z): 228 (M+H}

RT (min): 1.12

The following compound was obtained ags described in Reference

Example 29.

[0224]

4tk step
4-Bromo-7-methoxy-1-methyl-1H-pyrazolo[3,4-c]pyridine
MS (ESI m/z): 242 (M+H)

RT (min): 1.41

[0225]
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The following compound was obtained as described in the 2nd and 3rd
steps in Reference Example 29.
S5th step
tert-Butyl (7-methoxy-1-methyl-1H-pyrazolo[3,4-c]pyridin-4-yl)carbamate
MS (ESI m/z): 279 (M+H)
RT (min): 1.30
[0226]
6th step
7-Methoxy-1-methyl-1H-pyrazelo[3,4-¢]pyridin-4-amine
MS (ESI m/z): 179 (M+H)
RT (min): 0.58
162273
Reference Example 36

[Formula 55]

AN ON { 0N~ A N7
\E/ ,N —_— N } N-——-—-«-;-.OQN \!/,‘(\\
H Z N\
()
N’J
s HoN
@f&x
N
\
[0228]
Ist step

Potassium hydroxide (6.45 g) and iodine (15.6 g) were added to a DMF
(60 ml) solution containing S-nitroindazole (5 g), followed by stirring at 65°C
for 1 hour. The reaction solution was poured into a saturated sodium
hydrogen carbonate aqueous solution and a solid precipitate was collected by
filtration. 3-lodo-5-nitro-1H-indazole (8 g) was thus obtained.
(6229}
2nd step

The following compound was obtained as described in the Ist step in
Reference Example 2.
3-Todo-1-methyl-5-nitro-1H-indazole
MS (ESI m/z): 304 (M+H})
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RT (min): 1.57
[0230]
3rd step

Pyrrolidine (90 mg)}, cesium carbonate (500 mg), Pdr(dba)y (46 mg),
and Xantphos (58 mg) were added to a dioxane solution (4 ml) containing
3-iodo-1-methyl-5-nitro-1H-indazole (303mg) obtained in the 1st step,
followed by microwave irradiation (InitiatorTM, 160°C, 15 minutes, 2.45 GHz,
0-240W). Then, ethyl acetate was added to the obtained residue, insoluble
matter was removed by filtration, and the solvent was distilled away under
reduced pressure, 1-Methyl-5-nitro-3-(pyrrolidine-1-yl)-1H-indazole (50
mg) was thus obtained,
MS (ESI m/z): 247 (M+H)
RT {min): 1.37
[6231]
4th step

The following compound was obtained as described in the 3rd step in
Reference Example 1.
1-Methyl-3-{pyrrolidine-1-yl)~1H-indazol-5-amine
[0232]
Reference Example 37

The following compound was obtained as described in the 3rd and 4th
steps in Reference Example 36.

[Formula 56}

[0233]

1st step
1-(1-Methyl-5-nitro-1H-indazol-3-yl)pyrrolidin-2-one
MS (ESIm/z): 261 (M+H)

RT (min): 1.13

[0234]

2nd step
1-(5-Amino-1-methyl-1H-indazol-3-yl)pyrrolidin-2-one
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MS (ESI m/z): 231 (M+H)
RT (min): 0.52

[0233]

Reference Example 3§

[Formula 57]

NHBoc NHBoc “NBoc
O,N O N
2 \@ 2 \Q\\N JUR—— @N + Oﬂ\h@\/{\” PR
N N N 1
H H \ N
NH;
HN
O E\ \ 021\!\(& NI % N \%OMBDZN N\ -Omie
Ry
# “\ O N P @f:m
\ y \
[0236]
1st step

Di-tert-butyl carbonate (1.76 g), triethylamine (1.13 ml), and DMAP
(10 mg) were added to a THF (8.2 ml) solution containing
5-nitro-1H-indazol-3-amine (1.45 g) under ice cooling, followed by stirring
for 20 minutes., A saturated ammonium chloride agueous solution was added
to the reaction solution, followed by extraction with ethyl acetate. The
organic layers were extracted with water and saturated saline and dried over
sodium sulfate and the solvent was distilled away under reduced pressure.

The obtained residue was purified by silica gel! chromatography (hexane :

ethyl acetate = 1.0 to 3:2) and a vyellow solid of tert-butyl
(5-nitro-1H-indazol-3-yl)carbamate (1.8 g) was thus obtained.

[0237]

2nd step

Sodium hydride (60% in oil) (250 mg) and iodomethane (458 ml) were
added to a DMF (5ml) solution containing tert-butyl
{5-nitro-1H-indazol-3-yljcarbamate (680 mg) obtained in the Ist step under
ice cooling, followed by stirring for 5 hours. Water was added to the
reaction solution, followed by extraction with ethyl acetate and washing with
water and saturated saline. The organic layers were dried over anhydrous
sodium sulfate. Then, the solvent was distilled away under reduced pressure
and the obtained residue was purified by silica gel chromatography
(n-hexane : ethyl acetate = 1:0 to 5:1) and directly used in the subsequent

reaction.
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3rd step

The following compound was obtained as described in the 2nd step in
Reference Example 27.
I-Methvi-5-nitro-1H-indazol-3-amine
N,I-dimethyl-5-nitro-1H-indazol-3-amine
{6239]
4th step

The following compound was obtained as described in the 1st step in
Reference Example 3.
N-{2-methoxyethyl}-1-methyl-5-nitro-1H-indazol-3-amine
MS (ESI m/z): 251 (M+H)
RT {(min): 1.11
N-(2-methoxyethyl}-N,1-dimethyl-5-nitro-1H-indazol-3-amine
MS (ESIm/z): 265 (M+H)
RT (min): 1.29
[0240]
Reference Example 39

The following compound was obtained as described in the 3rd step in
Reference Example 1,
{Formula 58]

HIN HN
0N~y NoMe “ NTN\—ome

N —— R

Ly ooy

Z N N

\ \

N3—(2~methaxycthyl'}- I-methyl-1H-indazol-3,5-diamine
[Formula 59]

\N’\,
0N~ A OMe LN /
O =0
Z N N
\

N**(2-methoxyethyl)-N,1-dimethyl-1H-indazol-3,5-diamine
[0241]

Reference Example 40

[Formula 60]
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[0242]
Ist step

di-tert-Butyl carbonate (1.76 g), triethylamine (1.13 ml), and DMAP
{10 mg) were added to a THF (8.2 ml) solution containing
5-nifro-1H-indazol-3-amine (1.45 g}, followed by stirring for 20 minutes
under ice cooling. A saturated ammonium chloride agueous solution was
added to the reaction solution, followed by extraction with ethyl acetate and
washing with water and saturated saline. The obtained solution was dried
over sodium sulfate and the solvent was distilled away under reduced pressure.
The obtained residue was purified by silica gel chromatography (hexane :
ethyl acetate = 1:0 to 3:2) and & yellow solid mixture (1.8 g) of tert-butyl
3-((tert-butoxycarbonyl)amino)}-5-nifro-1H~-indazol-1-carboxylate, tert-butyl
(5-nitro-1H-indazol-3-yl)carbamate, and tert-butyl
3-amino-5-nitro~-1H-indazol-1-carboxyvlate was thus obtained.
[0243]
2nd step

The following compound was obtained as described in the 2nd step in
Reference Example 1.
tert-Butyl
3-{{tert-butoxycarbonyl)(methyljamino)-5-nitro-1H-indazol-1-carboxylate
MS$ (ESI m/z): 393 (M+H)
RT {min): 1.96
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tert-Butyl methyl (1-methyl-5-nitro-1H-indazol-3-yl)carbamate
MS (EST m/z): 307 (M+H) ‘
RT (min): 1.59
tert-Butyl 3-(dimethylamino}-5-nitro-1H-indazol-1-carboxylate
MS (ESI m/z): 307 (M+H)
RT (min}: 1.68
[0244]
3rd step
The following compound was obtained as described in the 3rd step in
Reference Example 1.
tert-Butyl
5-amino-3-{{tert-butoxycarbonyl}(methyllamino)-1H-indazol-1-carboxylate
MS (ESTI m/z): 363 (M+H)
RT {min); 1.40
tert-Butyl {S-amino-1-methyl-1H-indazol-3-y)(methyljcarbamate
MS (ESI m/z): 278 (M+H)
RT {min): 0.81
tert-Butyl S-amino-3-{dimethylamino}-1H-indazol-1-carboxviate
MS (ESI m/z): 278 (M+H)
RT (min}): 0.94
[0245]
Reference Example 41
The following compound was obtained as described in the 3rd step in
Reference Example 1.
[Formula 61]

NHBoc NHBoc NH;p
OuN O,N
QQN RN e i\ \N ....,.,_.,_,,,z 1 AN \\N
/‘*N'N ZN N
H \,\/ Me \VOMQ
N N
Pim—' NM
R e WL S
| N | | N
Z N N
\__OMe \__OMe
[0246]
Ist step

The following compound was obtained as described in the Ist step in
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Reference Example 3.
tert-Butyl (1-(2-methoxyethyl)-5-nitro-1H-indazol-3-yl)carbamate
[0247]
2nd step
The following compound was obtained as described in the 2nd step in
Reference Example 27,
1-(2-Methoxyethyl}-5-nitro-1H-indazol-3-amine
The following compound was obtained as described in the 2nd and 3rd
steps in Reference Example 1.
[0248]
3rd step
1-{2-Methoxyethyl)-N,N-dimethyl-5-nitro-1H-indazol-3-amine
[0249]
4th step
1-(2-Meathoxyethyl)-N> N°-dimethyl-1H-indazol-3,5-diamine
MS (ESI m/z): 235 (M+H)
RT (min): 0.55
[0250]
Referepce Example 42
[Formula 62]

NHe NH;
Xy
N L
; P
e
Pyrazole (42 mg), cesium carbonate (340 mg),

trans-N,N'-dimethylcyclohexan-1,2-diamine (74 mg), and copper iodide (50
mg) were added to a DMAc (2 ml) solution containing
5-bromopyridin-3-amine (%0 mg) in a nitrogen atmosphere, followed by
stirring in a sealed tube at 150°C for 15 hours. The reaction solution was
adjusted to room temperature and water was added, followed by extraction
with ethyl acetate. The organic layers were washed with saturated saline and
dried over anhydrous sodium sulfate. The solvent was distilled away under
reduced pressure.  The obtained residue was purified by silica gel
chromatography (chloroform : MeOH = 1:0 to 10:1). A brown solid of
S5-(pyrazol-1-yl)pyridin-3-amine (56.7 mg) was thus obtained,

MS (ESI m/z): 161 (M+H)



o

10

15

20

30

80

RT (min): 0.38
[0251]
Reference Example 43
The following compound was obtained with reference to US6133253
Al.
{Formula 63]
NHs
; \
\,//'
|
5-Bromo-6-methylpyridin-3-amine
[0252]
Reference Example 44
{Formula 64]

[0253]

1,2,3-Triazole (45 mgl, cesium carbonate (260 mg),
trans-N,N'-dimethyleyclohexan-1,2-diamine (76 mg), and copper iodide (50
mgy were added to a DMAc (2 ml) solution containing
5-bromo-6-methylpyridin-3-amine (100 mg)} in a nitrogen atmosphere,
followed by stirring in a scaled tube at 110°C for § hours. The reaction
solution was adjusted to room temperature and water was added to the
reaction solution, followed by extraction with ethyl acetate and washing with
saturated saline. The organic layers were dried over anhydrous sodium
sulfate. Next, the solvent was distilled away under reduced pressure and the
obtained residue was purified by silica gel chromatography (chloroform :
MeOH o= 1:0 to 20:1). A white solid of
6-methyl-5-(2H-1,2,3-triazol-2-yl}pyridin-3-amine (12.8 mg) and brown oily
matter of 6-methyl-5-(1H-1,2,3-triazol-1-yDpyridin-3-amine (6.7 mg) were
thus obtained,
6-Methyl-5-(2H-1,2,3~triazol-2-yl)pyridin-3-amine
MS (ESI m/z): 176 (M+H)
RT (min): 0.44
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"H-NMR (DMSO-dg, 300MHz) 8: 8.11 (s, 2H), 7.96 (d, 1H, J = 2.7 Hz), 7.25
(d, 1H, J = 2.7 Hz), 5.52 (br, 2H}, 2.32 (s, 3H)
6-Methyl-5-(1H-1,2,3-triazol-1-yl)pyridin-3-amine

MS (ESI m/z): 176 (M+H)

RT (min): 0.20, 0.27

(0254}

Reference Example 45

[Formula 657

NH, NH
rS -1
N_z
e Y
[0255]

Cyclopropylboronic acid (360 mg), cesium carbonate (1.4 g), and
Pd(PPhs)s (166 mg) were added to a I,4-dioxane/water (4.5 ml/0.5 ml)
solution containing S5-bromopyridin-3-amine (300 mg) in 2 nitrogen
atmosphere, followed by stirring in a sealed tube at 100°C for 5 hours. The
reaction solution was adjusted to room temperature and water was added to
the reaction solution, followed by extraction with ethy!l acetate. The organic
layers were washed with saturated saline and dried over anhydrous sodium
sulfate, the solvent was distilled away under reduced pressure, and the
obtained residue was purified by silica gel chromatography (chloroform :
MeOH = 1:0 to 30:1). A brown solid of 5-cyclopropyl pyridin-3-amine (314
mg) was thus obtained.

MS (EST m/z): 135 (M+H)
RT (min): 0.39

[0256]

Reference Example 46
[Formula 66]

o~ COsMe chozm Ffwcozma
O o O 0 —

AN ¢ :Ej NT Gl NN cl
F ~ COMe F ‘E S COsMe
|
VN";‘! N/J % N"N\NAN/
= \eed

[0257]
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Ist step

1,2,3-triazole (340 mg) and cesium carbonate (1.74 g) were added to a
DMAc (10 ml) solution containing methyl 2,6-dichloro-5-fluoronicotinate (1
g), followed by stirring at 70°C to 80°C for 1.5 hours. The reaction
solution was adjusted to room temperature and water was added to the
reaction solution, followed by extraction with ethyl acetate. The organic
layers were washed with saturated saline and dried over anhydrous sodium
suifate. Next, the solvent was distilled away under reduced pressure. A
mixzture of methyl 2-chloro-5-fluoro-6-(2H-1,2,3-triazol-2~yl)nicotinate and
methyl  2-chloro-5-fluoro-6-(1H-1,2,3-triazol-1-yl)nicotinate  was  thus
obtained.
MS (ESI m/z): 257,259 (M+H)
RT (min): 1.07,1.13

(02581
2nd step

The mixture of niethyl
2»chlor0-S«ﬂﬁo1~o~6~(2H~1,2,3~triazol~2~yi)nicctinate and methyl

2-chloro-5-flyoro-6-(1H-1,2,3-triazol-1-yl)nicotinate obtained in the 1st step
was dissolved in MeOH (5 ml) and ammonium formate (300 mg) and 10%Pd/C
{200 mg) were added thereto, followed by reflux for 4.5 hours. The reaction
solution was adjusted to room temperature and filtered through Celite, the
filtrate was collected, and the solvent was distilled away under reduced

pressure. The obtained residue was purified by silica gel chromatography

{n-hexane : ethyl acetate = 1:0 to 4:1). A white solid of methyl
5-fluoro-6-(2H-1,2,3~-triazol-2-yljnicotinate {250 mg) and a white solid of
methyl S-fluoro-6-(1H-1,2,3-triazol-1-yl)nicotinate (160 mg) were thus
cbtained.

Methyl 5-fluoro-6-(2H-1,2,3-triazol-2-yl)nicotinate

M& (ESI m/z); 223 (M+H)

RT (min): 0.90

Methyl 5-fluoro-6-(1H-1,2,3-triazol-1-yinicotinate

MS (EST m/z): 223 (M+H)

RT (min): 0.93

[0259]

Reference Example 47

[Formula 67}
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1st step

A 5M potassium hydroxide aqueous solution {2ml) was added to a
THF/MeOH (2 ml/2 mi) solution containing methyl
5-fluoro-6-(2H-1,2,3-triazol-2-yl)nicotinate (250 mg), followed by stirring at
room temperature for 1 hour. 6M hydrochloric acid was added to the
reaction solution so as o acidify the reaction solution, followed by extraction
with ethyl acetate. The organic layers were washed with saturated saline and
dried over anhydrous sodium sulfate. The solvent was distilled away under
reduced pressure and a white solid of
5-fluoro-6-(2H-1,2,3-triazol-2Z-yl)nicotinic acid {198 mg) was thus obtained.
MS (ESI m/z): 209 (M+H)
RT (min}: 0.70

[0261]
2nd step

Triethylamine (158 pl), tert-butancl, and DPPA (246 ul) were added to
a toluene {5 ml) solution containing

5-fluoro-6-(2H~1,2,3-triazol-2-yl)nicotinic acid (198 mg) obtained in the 1st
step, followed by stirring at 100°C for 1 hour. The reaction solution was
adjusted to room temperature and the solvent was distilled away under
reduced pressure. The obtained residue was purified by silica gel
chromatography (n-hexane : ethyl acetate = 4:1 to 1:1) and a white solid of
tert-butyl (5-fluoro-6-(2H-1,2,3-triazol-2-yD)pyridin-3-yljcarbamate (94 mg)
was thus obtained.
MS (ESI m/z): 186 (M+H)
RT (min): 0.64
[0262]
3rd step

TFA (1 ml) was added to tert-butyl
(5-fluore~6-(2H-1,2,3-triazol-2-yl)pyridin-3-yl)carbamate (30 mg) obtained
in the 2nd step, followed by stirring at room temperature for 1 hour. The
solvent was distilled away under reduced pressure, 2 5M sodium hydroxide

aqueous solution was added to the obtained residue at 0°C so as to alkalify the
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mixture, followed by extraction with ethyl acetate. The organic layers were
washed with saturated saline and dried over anhvdrous sodium sulfate. The
solvent was distilled away under reduced pressure and a light brown solid of
5-fluoro~-6-(2H-1,2,3-triazol-2-yDpyridin-3-amine (19 mg) was thus obtained.
MS (ESI m/z): 180 (M+H)

RT (min): 0.64

[0263]

Reference Example 48

[Formula 68]
FWCOQME I\/rijzH I\KNHBGC \l/j/NHZ
o -
Moy T N» N\ — My
=

[0264]
The following compound was obtained as described in Reference
Example 47.
Ist step
5-Fluoro-6-(1H-1,2,3-triazol-1-yl)nicotinic acid
MS (ESI m/z): 209 (M+H)
RT (min): 0.64
[0265]
2nd step
tert-Butyl (5-fluoro-6-(1H-1,2,3-triazol-1-yl)pyridin-3-yl)carbamate
MS (ESI m/z): 280 (M~+H)
RT (min): 1.20
3rd step
5-Fluoro-6~(1H-1,2,3-triazol-1-yl)pyridin-3-amine
MS (ESI m/z): 180 (M+H)
RT {min): 0.59
(0266}
Reference Example 49
The following compound was obtained with reference to Helvetica
Chimica Acta, 1964, vol. 47, pp. 383, 376,
[Formula 69]
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NHz

! X

MeO N/ OMe
2,6-Dimethoxypyridin-4-amine
{0267]
Reference Example 50
[Formula 70]

NH, NH, NH;

,@M&i ot ?@\ N
y ?J/M;Nﬁj \C])Me L}N

N,N-dimethylglycine (1.27 g), copper iodide (!.88 g), potassium
tert-butoxide (4.1 g), and 1H-1,2,3,-triazole (1.7 g) were added to a DMSO
(25 ml) solution containing 5-bromo-6-methoxypyridin-3-amine (25 g),
followed by stirring at 130°C for 2 hours. The reaction solution was
adjusted to room temperature and water was added to the reaction solution.
Then, 4M hydrochloric acid was added to adjust the pH to pH = 4, followed by
extraction with ethyl acetate. Next, the obtained organic layers were dried
over anhydrous sodium sulfate. The solvent was distilied away under
reduced pressure. The obtained residue was purified by silica gel
chromatography (n-hexane : ethyl acetate = 1:1). Yellow oily matter of
6-methoxy-5-(2H-1,2 3-triazol-2-yDpyridin-3-amine (1 g) and a light yellow
solid of 6-methoxy-5-(1H-1,2.3-triazol-1-yl)pyridin-3-amine (525 mg) was
thus obtained.
6-Methoxy-5-(2H-1,2 3-{riazol-2-yl)pyridin-3-amine
MS (ESIm/z): 192 (M+H)
RT (min): 0.58
"H-NMR (CDCls, 300MHz) 8: 7.87 (s, 2H), 7.77 (d, 1H, J = 2.4Hz), 7.39 (d,
1H, T = 2,4Hz), 3.98 (s, 3H), 3.53 (br, 2H)
6-Methoxy-5-(1H-1,2,3-triazol-2-yl)pyridin-3-amine
MS (EST m/z): 192 (M+H)
RT (min}): 0.56
"H-NMR (CDCl;, 300MHz) 8: §.36-8.33 (m, 1H), 7.82 (s, 1H), 7.77-7.72 (m,
2H), 3.98 (s, 3H), 3.60 (br, 2H)
16268}
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Reference Example 51
[Formula 71]

cl e el qoaMe foAMe o
O~ 0, — 0, —
F OF F 7 oF
S eo~C w0 ™~%  meo™°
I';!HBoc NHa
(& P
Nj’//LF T “F
Meo/\/o MeO‘/\\/O
[0269]
Ist step

2-methoxy ethanol (423 pl) and sodium hydride (60% in oil) (196 mg)
were added to a THE (10 ml) solution containing methyl
2,6-dichloro-5-fluoronicotinate (Ig) wunder ice cooling in a nitrogen
atmosphere, followed by stirring for 1.5 hours. Water was added to the
reaction solution, followed by extraction with ethyl acetate. The organic
layers were washed with saturated saline and dried over anhydrous sodium
sulfate. The solvent was distilled away under reduced pressure and yellow
oily matter of methyl 2-chloro-5-fluoro-6-(2-methoxyethoxy)nicotinate (1,07
g) was thus obtained.
MS (ESI m/z): 264 (M+H)
RT (min): 1.41
(6270}
2nd step

10%Pd/C (200 mg) and ammonium formate (200 mg) were added to an
MeOH 10 ml) solution containing methyl
2~chloro-5-fluoro-6-(2-methoxyethoxy)nicotinate {1.07g) obtained in the Ist
step, followed by reflux for | hour. Next, insoluble matter was removed
using Celite. The solvent was distilled away under reduced pressure. Then,
the obtained residue was purified by silica gel chromatography (n-hexane :
ethyl acetate = 1:0 to 1:5). A white solid of methyl
5-fluoro-6-(2-methoxyethoxy)nicotinate (264 mg) was thus obtained.
MS (ESIm/z): 230 (M+H)
RT (min): 1.25
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3rd step

A 5M sodium hydroxide aqueous solution (2 ml) was added to a
THE/MeOH (2 mi/2 ml) solution containing methyl
5-fluoro-6-{2-methoxyethoxy)nicotinate (264 mg) obtained in the 2nd step,
followed by stirring at room temperature for 1 hour. Next, 6M hydrochloric
acid {2 ml) was added to the reaction solution at 5°C or less so as to acidify
the reaction solution, followed by extraction with ethyl acetate. The organic
layers were washed with saturated saline and dried over anhydrous sodium
sulfate. The solvent was distilled away under reduced pressure and a white
solid of S5-fluoro-6-(2-methoxyethoxy)nicotinic acid (197 mg) was thus
obtained.
MS (ESIm/z): 216 (M+H)
RT (min): 0.95
[6272]
4th step

The following compound was obtained as described in the 2nd step in
Reference Example 47.
tert-Butyl (5-fluoro-6-(2-methoxyethoxy)pyridin-3-yl)carbamate
MS (ESI m/z): 287 (M+H)
RT (min}): 1.47
(0273]
Sth step

The following compound was obtained as described in the 3rd step in
Reference Example 47.
5-Fluoro-6-(2-methoxyethoxy)pyridin-3-amine
MS (ESI m/z): 187 (M+H)
RT (min): 0.67
[0274]
Reference Example 52

[Formula 72]

Cl N2/ e ™0
[0275]
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1st step

The following compound was obtained as described in the Ist step in
Reference Example 51,
2-{2-Methoxyethoxy)-5-nitro-3-(2H-1,2,3-triazol-2-yl)pyridine
MS (ESI m/z): 266 (M-+H)
RT (min): 1.18
[0276]
2nd step

10% Pd/C (200 mg) and ammonium formate (200 mg) were added to an
MeOH/ethyl acetate (5 ml/5 ml) solution containing
2-(2-methoxyethoxy)-5-nitro-3-(2H-1,2,3-triazol-2-yl)pyridine (286 mg)
obtained in the Ist step, followed by reflux for 1 hour. Insoluble matter was
removed using Celite and the solvent was distilled away under reduced
pressure. The obtained residue was purified by silica gel chromatography
{n-hexane . ethvl acetate = 1:0 to 1:5) and a white solid of
6-(2-methoxyethoxy}-5-(2ZH-1,2,3-triazol-2-yl)pyridin-3-amine (240 mg) was
thus obtained.
MS (ESI m/z): 236 (M+H)
RT {(min}): 0.69
10277}
Reference Example 53
[Formula 73]

NO, NO, ND, NO, NOy
BRNS
(L — 0 NSNS
= AN AN \fy\&* N, =
OH OH N=/ OH e/ o N/ o =
[0278]
1st step

Cesium carbonate (24.4 g}, 1,2,3-triazole (4.35 ml),
2,2,6,6-tetramethyl-3,5-heptanedione (3.89 ml), and copper iodide (7.1 g)
were added to a DMSO (100 ml) solution containing
3-iodo-5-nitropyridin-2-ol (10 g) in a nitrogen atmosphere, followed by
stirring at 155°C for 1 hour. The reaction solution was adjusted to room

temperature and water was added to the reaction solution. An insoluble

~ precipitate was removed by filtration. 1M hydrochloric acid (110ml) was

added to the resulting filtrate so as to acidify the reaction solution, followed
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by extraction with ethyl acetate. The organic layers were washed with
saturated saline and dried over anhydrous sodium sulfate and the solvent was
distilled away under reduced pressure. Ethyl acetate was added to the
obtained residue and insoluble matter was collected by filtration. A vellow
solid mixture (4.86 g) of 5-nitro-3-{2H-1,2,3-triazol-2-yl)pyridin-2-o0! and
S-nitro-3-{1H-1,2,3-triazol-1-yl)pyridin-2-ol was thus obtained.
S5-Nitro-3-{2H-1,2,3-tr1azol-2-vl}pyridin-2-0l A
MS (ESI m/z): 208 (M+H)
RT (min): Q.69
5-Nitro-3-(1H-1,2,3-triazol-1-yDpyridin-2-ol
MS (ESI m/z): 268 (M+H)
RT {min): 0.63
(0279}
2nd step

Thionyl chioride {19 ml) and DMF (4 ml) were added to a mixture
(5.32 g) of 5-nitro-3-(2H-1,2,3-triazol-2-yl)pyridin-2-o0l and
5-nitro-3-(1H-1,2,3-triazol-1-yl)pyridin-2-ol, followed by reflux for 1 hour
The reaction solution was poured into ice water, followed by extraction with
ethyl acetate. The organic layers were washed with saturated saline and
dried over anhydrous sodium sulfate. The solvent was distilled away under
reduced pressure and the obtained residue was purified by silica gel
chromatography (n-hexane : ethyl acetate = 1:0 to 10:1). A light yellow
solid of 2-chloro-5-nitro-3-{2H-1,2,3-triazol-2-yl)pyridine (0.72 g) and a
yellow solid of 2-chloro-5-nitro-3-(1H-1,2,3-triazeol-1-yl)pyridine (0.63 g)
were thus obtained.
2-Chloro-5-nitro-3-(2H-1,2,3-triazol-2-yipyridine
MS (ESIm/z): 226 (M+H)
RT (min): 1.18
2-Chloro-5-nitro-3-(1H-1,2 3-triazol-1-yl)pyridine
MS (ESI m/z): 226 (M+H)
RT {(min}): 0.92
[0280]
Reference Example 54

The following compound was obtained as described in Reference
Example 52.
{Formula 74}
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o s N0 = O =
10281}
1st step

2-Ethoxy-5-nitro-3-(1H-1,2,3-triazol-1-yl)pyridine

MS (ESI m/z): 236 (M+H)

RT (min): 1.21

2nd step

6-Ethoxy-5-(1H-1,2,3-triazel-1-yUpyridin-3-amine

MS (ESI m/z): 206 (M+H)

RT (min): 0.78

"H-NMR (CDCl;, 300MHz) 8:8.39 (s, 1H), 7.83-7.80 (m, 1H), 7.77 (d, 1H, I =
2.7Hz), 7.72 (4, 1H, ] = 2.7Hz), 4.43 (q, 2H, I = 7.2Hz}, 3.60 {(bx, 2H), 1.40 {1,
3H, T =7.2Hz)

[0282]

Reference Example 55

[Formula 75]

F N COzH F N NHBoc F n NH.
Oy
[0283]
The following compound was obtained as described in the 2nd and 3rd
steps in Reference Example 47.
1st step
tert-Butyl (5-fluoro-6-methylpyridin-3-yl)carbamate
MS (ESI m/z): 227 (M+H)
RT {min): 1,32
[0284]
2nd step
5.Fluoro-6-methylpyridin-3-amine
MS (ESI miz): 127 (M-+H)
RT (min): 0.23,0.29
[0285]
Reference Example 56
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[Formula 76]

Fan COH P NHOBZ P NHy
1) — 1) —I;

N N N
[0286]

Triethylamine (0.99 ml), benzyl alcohol, and DPPA (1.53 ml) were
added to a toluene (10 mi) solution containing
5-fluoro-6-(2H-1,2,3-triazol-2-yl)nicotinic acid (920 mg), followed by
stirring at 100°C for 1 hour. The reaction solution was adjusted to room
temperature and the solvent was distilled away under reduced pressure. The
obtained residue was purified by silica gel chromatography (n-hexane : ethyl
acetate = 4:1 to 1:1). A white  solid of  benzyl
{5-fluoro-6-methylpyridin-3-ylicarbamate (94 mg) was thus obtained.

MS (ESI m/z): 261 (M=+H)
RT (min): 1.35
[0287]

The following compound was obtained as described in the 2nd step in
Reference Example 46.
5-Fluoro-6-methyipyridin-3-amine
MS (ESI m/z): 127 (M+H)

RT {min): 0.23,0.29
[0288)
Reference Example 57

[Formula 77]

NG, NO, NO, A
e @ - . 9
l ——— t R [ e Nﬁ)\ N e—— N N
NQ.E/\\' Ny N’N\ QP}!’N\ \)
OH O e Cl e

{0289]
The following compound was obtained as described in Reference
Example 53.
1st step
5-Nitro-3-(pyrazol-1-ylypyridin-2-ol
MS (ESI m/z): 207 (M-+H)
RT (min): 0.88
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2nd step
2-Chloro-5-nitro-3-(pyrazol-1-yl)pyridine
MS (ESI m/z): 225,227 (M+H)
RT {(min): 1.17
[0290]

The following compound was obtained as described in Reference
Example 52.
3rd step
2-Ethoxy-5-nitro-3-(pyrazoi-1-yl} pyridine
MS (ESI m/z): 235 (M+1H)
RT {minj: 1.52
[0291]
4th step
6-Ethoxy-5-(pyrazol-1-yljpyridin-3-amine
MBS (ESI m/z): 205 (M+H)
RT (min); 0.93
[0292]
Reference Example 58
{Formula 78]

CO,Me CO Me CO.M NHCbz NH,
; ,
¢l Ch A )\‘ (g
T — ) — S _—
N%F 2 \/\ / F -
o HN_ HN._ HN HN__ -
[0293]
Ist step

Methylamine (9.8M in MeOH, 450 ul) was added to an MeOH (5 ml)
solution containing methyl 2,6-dichloro-5S-flueronicotinate (0.5 g) under ice
cooling, followed by stirring at 70°C for 3.5 hours. The solvent and
methylamine weze gdstilled away under veduced pressure and methyl
2-ch10r0»S-ﬂuoro-é-(methylamino)nicoﬁﬁate was thus obtained.

MS (ESIm/z): 219, 221 {M+H)
RT {min): 1.20
[0294]
Znd step
The following compound was obtained as described in the 2Znd step in

Reference Example 46.
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Methyl 5-fluoro-6-(methylamino)nicotinate
MS (ESI m/z): 185 (M+H)
RT (min): 0.88
[0295]
The following compound was obtained as described in the st step in
Reference Example 47.
3rd step
5-fluoro-6-(methylamino)nicotinic acid
MS (ESI m/z): 171 (M+H)
RT (min): 0.50
[0296]
The following compound was obtained as described in Reference
Example 56.
4th step
Benzozyl{5-fluoro-6-(methylamino)pyridin-3-yl)carbamate
MS (ESI m/z): 276 (M+H)
RT (min): 1.04
5th step
3-FIuoro»Nz—methylpyridin-z,S~diamine
MS (ESI m/z): 142 (M+H)
RT {min): 0.22
[0297]
Reference Example 59
[Formula 79]

: NH,
t NHBoc NH, c
~
/XWEM L P |
L U W NN
N ol N7 N7 O K/O

Ist step

tert-Butyl carbamate (215 mg), cesium carbonate (1.14 g), Pd.(dba);
(240mg), and Xantphos (303 mg) were added to a toluene solution (9 ml)
containing 2-chloro-3-fluoro-4-iodopyridine (450 mg}, followed by stirring at
100°C for 3 hours. The reaction solution was adjusted to room temperature
and water was added to the reaction solution, followed by extraction with
ethyl acetate. The organic layers were washed with saturated saline, dried

over anhydrous sodium sulfate. Next, the sclvent was distilled away under
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reduced pressure and the obtained residue was purified by silica gel
chromatography (n-hexane : ethyl acetate = 9:1 to 3:1). A yellow oily matter
of tert-butyl (2-chlore-3-fluoropyridin-4-yl)carbamate (533 mg) was thus
obtained.
MS (ESIm/z): 247,249 (M+H)
RT (minj): 1.46
[0298]
2nd step

The following compound was obtained as described in the 2nd step in
Reference Example 27,
2-Chloro-3-fluoropyridin-4-amine
MS (ESIm/z): 147, 148 (M+H)
RT {(min): 0.72
[0299]
3rd step

Morpholine (3 ml) was added to 2-chloro-3-fluoropyridin-4-amine
(133 mg) obtained in the 2nd step, followed by microwave irradiation
(InitiatorTM, 180°C, 20 minutes, 2.45GHz, 0-240W), A saturated
ammonium chloride aquecus scolution was added to the reaction solution,
followed by extraction with ethyl acetate, The organic layers were washed
with a saturated ammonium chioride aqueous solution and saturated saline and
dried over anhydrous sodium sulfate. The solvent was distilled away under
reduced pressure. A light brown solid of
3-fluoro-2-morpholinopyridin-4-amine (153 mg) was thus obtained.
3-Fluoro-2-morpholinopyridin-4-amine
MS {(ESI m/z): 198 (M+H)
RT (min): 0.43
[0300]
Reference Example 60
{Formula 80}

. ! NHBoc NH, E
{ o
N e &NJ\ L L J\g N T::T

Ci N™ "C

Ist step
Lithium N,N-diisopropyl amide (2M THF/ethylbenzene/heptane
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solution) (2.9 ml) was mixed with THF (20 ml), and a THF (5 ml) solution
containing 2-chloro-5-flonoropyridine {500 mg) was added to the mixture in 2
nitrogen atmosphere at -75°C, followed by stirring for 3 hours.
Subsequently, @ THF (5 ml) solution containing iodine (1.16 g) was added to
the mixture, followed by stirring at —-75°C for 1 hour. Next, water/THF (2
ml/8 ml), water (10 ml}, and a 3M sodium thiosulfate aqueous solution were
added to the reaction solution at ~75°C, -50°C, and -35°C, respectively.
The reaction solution was adjusted to room temperature, followed by
extraction with ethyl acetate. The organic layers were washed with saturated
saline and dried over anhydrous sodium sulfate. The solvent was distilled
away under reduced pressure and the obtained residue was purified by silica
gel chromatography (n-hexane : ethyl acetate = 20:1 to 10:1). A white solid
of 2-chloro-5-fluoro-4-icdopyridine (457 mg} was thus obtained.
2-Chloro-5-fluoro-4-iodopyridine
'"H-NMR (CDCl;, 300MHz) &: 8.14 (s, 1H), 7.77 (4, 1H, ] = 4.3Hz)
[0301]
2nd step

tert-Butyl carbamate (960 mg), cesium carbonate (5.06 g), Pdy(dba);
(1.07 g), and Xantphos (1.35 g) were added to a tolueme solution (40 ml)
containing 2-chloro-5-fluoro-4-iodopyridine (2 g), followed by stirring at
100°C for 3 hours. The reaction solution was adjusted to room temperature
and water was added to the reaction solution, followed by extraction with
ethyl acetate. The organic layers were washed with satgrated saline and
dried over anhydrous sodium sulfate. The solvent was distilled away under
reduced pressure and the obtained residue was purified by silica gel
chromatography (n-hexane : ethyl acetate = 9:1 to 4:1), A yellow oily matter
of tert-butyl (2-chloro-5-fluoropyridin-4-yljcarbamate (1.53 g) was thus
obtained.
tert-Butyl (Z-chloro-5-fluoropyridin-4-ylcarbamate
MS (ESI m/z): 247, 249 (M+H)
RT {min): 1.64
(0302}
3rd step

The following compound was obtained as described in the 2nd step in
Reference Example 27.

2-Chloro-5-flucropyridin-4-amine
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MS (ESI m/z): 147, 149 (M+H)
RT (min): 0.68
[0303]
4th step

Morpholine (3 ml) was added to 2-chloro-5-flueropyridin-4-amine
(262 mg) obtained in the 2nd step, followed by microwave irradiation
(InitiatorTM, 235°C, 2 hours, 2.45 GHz, 0-240W). A saturated ammoniom
chloride aqueous solution was added to the reaction solution, followed by
extraction with ethyl acetate. The organic layers were washed with a
saturated ammonium chloride agqueous solution and saturated saline and dried
over anhydrous sodium sulfate. Next, the solvent was distilied away under
reduced pressure and a light brown solid of
5-fluoro-2-morpholinopyridin-4-amine (311 mg) was thus obtained.
5-Fluoro-2-morpholinopyridin-4-amine
MS (BSI m/z): 198 (M+H
RT {min): 6.40
[0304]
Reference Example 61

[Formula 81]

O NO NO NG h02
N 2 2 2 |
(K N » S
EE g + i e N\f//’LN»N + N P NRN‘
\]/1\ \H\N’N NN e b R eo
one) on h Y
F F
1st step
Cesium carbonate  (24.4 g) 1,2,3-triazole  (4.35 ml),

2,2,6,6-tetramethyl-3,5-heptanedione (3.89 ml), and copper iodide (7.1 g)
were  added  to a DMSO {100 ml) solution containing
3-iodo-5-nitropyridin-2-0l (10 g) in a nitrogen atmosphere, followed by
stirping at 155°C for 1 hour. The reaction solution was adjusted to room
temperature and water was added to the reaction solution. An insoluble
precipitate was removed by filtration. 1M hydrochloric acid (110 ml) was
added to the resulting filtrate, followed by extraction with ethyl acetate. The
organic layers were washed with saturated saline and dried over anhydrous
sodium sulfate. The solvent was distilled away under reduced pressure, a

small amount of ethyl acetate was added to the obtained residue, and insoluble
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matter was collected by filtration. A yellow solid mixture (4.86 g) of
S-nitro-3-(2H-1,2,3-triazol-2-yhypyridin-2-ol and
5-nitro-3-{1H-1,2,3-triazol-1-yl) pyridin-2-0l was thus obtained.
5-Nitro-3-(2H-1,2,3-iriazol-2-y)pyridin-2-0}
MS (ESI m/z): 208 (M+H)
RT (min): 0.69
5~-Nitro-3-(1H-1,2,3-triazol-1-y1} pyridin-2-ol
MS (ESIm/z); 208 (M+H)
RT {min): 0.63
[0305]
2nd step

2,2-difluoro-2-(fluorosulfonyljacetic acid (189 ul) was added to an
acetonitrile (2 ml) solution containing the mixture (105 mg) of
5-nitro-3-(2H-1,2,3~triazol-2-yl)pyridin-2-ol and
5-nitro-3-(1H-1,2,3-triazol-1-yl) pyridin-2-01 obtained in the Ist step,
followed by stirring at room temperature for 21 hours. Subsequently, sodium
sulfate (100 mg) and 2,2-difluoro-2-(fluorosulfonyl)acetic acid (126 ul) were
added to the solution, followed by stirring at 70°C for 7 hours. The reaction
solution was adjusted to room temperature and a saturated sodium hydrogen
carbonate solution was added to the reaction solution, followed by extraction
with ethyl acetate. The organic layers were washed with saturated saline and
dried over anhydrous sodium sulfate. The solvent was distilled away under
reduced pressure and the obtained residue was purified by silica gel
chromatography (n-hexane : ethyl acetate = 1:0 to 4:1). A light yellow solid
of 2-{difluoromethoxy)-5-nitro-3-(2H-1,2,3-triazol-2-yl)pyridine (15 mg) was
thus obtained.
MS (ESI m/z): 258 (M+H)
RT {min): 1.29
[0306]
Reference Example 62
[Formula 82]

NO, NH,

N ~
N AN e NN
\/\h\i 3 N X
N‘»-. oy

F D
\r
F
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1st step

The following compound was obtained as described in the 3rd step in
Reference Example 1.
6-(Difluoromethoxy)-5-(2H-1,2,3-triazol-2-yl)pyridin-3-amine
MS (ESI m/z): 228 (M+H)
RT (min): 0.93
[0367]
Reference Example 63

The following compound was obtained with reference to
WO02009/90548 A2, 2009.
[Formula 83]
NH,
EN
= I\\J N\
N
3-(2H-1,2,3-triazol-2-yl)aniline
[0308]
Reference Example 64

[
!
N

The following compound was obtained with reference to Tetrahedron,
2011, vol. 67, # 2, pp. 289-292, W(02009/90548 A2, 2009.
[Formula 84]
NH,

ol

3-(1H-1,2,3-triazol-1-yl) aniline
[0309]
Reference Example 63
[Formula 85]
NH,

NH,
= %\]
s ine
I NQ)\
NI N‘}.
o N

4-Methyl-1H-pyrazole (114 mg), cesium carbonate (753 mg),
trans-N,N'-dimethylcyclohexan-1,2-diamine (164 mg), and copper iodide (110
mg) were added to a DMAc (5 ml) solution containing
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5-bromopyridin-3-amine (200 mg) in a nitrogen atmosphere, followed by
microwave irradiation (InitiatorTM, 170°C, 0.5 hours, 2.45 GHz, 0-240 W).
Water was added to the reaction solution and the reaction solution was filtered
through Celite and the filtrate was extracted with ethyl acetate. The organic
layers were washed with saturated saline and dried over sodium sulfate. The
solvent was distilled away under reduced pressure. The obtained residue was
purified by silica gel chromatography (n-hexane : ethyl acetate = 4:1 to 0:1).
5-(4-Methylpyrazol-1-yl)pyridin-3-amine {173 mg) was thus obtained.

MS (ESI m/z): 175 (M+H)

RT {(min): 0.54 -

[0310]

Reference Example 66

[Formula §6]

NHo

A '/
= ! T N I
N i
Br &m\

The following compound was obtained as described in Reference
Example 65.
5-(3,5-Dimethylpyrazol-1-yl)pyridin-3-amine
MS (ESI m/z): 189 (M+H)
RT {min}: 0.60
(0311}
Reference Example 67
{Formula §7]

NH; N
/’ (\j\
N\/\ N}Ci
[0312]
The following compound was obtained as described in Reference
Example 65.

5-{4-Chloropyrazol-1-yl)pyridin-3-amine
MS (ESI m/z): 195, 197 (M+H)
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RT (min): 0.66

[6313]

Reference Example 68
[Formula 88]

NO; NO, ffoz N
EN RS Ry X
| D D —
N o — o
Br Br W \13/
Ci “ 0 ©C ~
18t siep

A sodium ethoxide solution (28% in MeOH) (1 ml) was added to an
MeOH (3 ml) solution containing 3-bromo-2-chloro-5-nitropyridine (100 mg),
followed by stirring at room temperature for 0.5 hours. A saturated
ammonium chloride aqueous solution was added to the reaction solution and
MeOH was distilled away under reduced pressure. An insoluble precipitate
was washed  with water and a white solid of
3-bromo-2-methoxy-5-nitropyridine {69 mg) was thus obtained.

MS (ESTI m/z): 233, 235 (M+H)

RT (min): 1.40

[G314]

Znd step .

Pd(PPh3)s (60 mg) and tributyl (l-ethoxyvinyl)tin were added to a
DMAc (3 ml) solution containing 3-bromo-2-methoxy-5-nitropyridine (69 mg)
obtained in the Ist step, followed by microwave irradiation (InitiatorTM,
180°C, 10 minutes, 2.45 GHz, 0-240 W). Saturated sodium hydrogen
carbonate was added to the reaction solution, followed by extraction with
ethyl acetate. The organic layers were dried over anhydrous sodium sulfate.
The solvent was distilled away under reduced pressure and the obtained
residue was purified by silica gel chromatography (n-hexane : ethyl acetate =
9:1 to 3:7). A light yellow solid of
T-(2-methoxy-5-nitropyridin-3-yl)ethanone (72 mg) was thus obtained.

MS (ESI m/z): 197 (M+H)
RT (min): 1.14

(0315}

3rd step

The following compound was obtained as described in the 3rd step in
Reference Example 1.
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1-{5-Amino-2-methoxypyridin-3-yljethanone
MS (ESI m/z): 167 (M+H)
RT {min): 0.60
[0316]
Reference Example 69
The following compound was obtained

US2006/79522 Al.
[Formula 891}

O,

3-Bromo-2-methyl-5-nitropyridine
[0317]
Reference Example 70
[Formula 90]
NO, NO, NH,

i
E/LQ* — H/léﬁ N
Br
|
T i I

with

reference

to

The following compound was obtained as described in the 2nd and 3rd

steps in Reference Example 68.

Ist step
1-(2-Methyl-S-nitropyridin-3-yl)ethanone
MS (EST m/z): 181 (M+H)

RT {min}: 0.90

[0318]

2nd step
1-(5-amino-2-methylpyridin-3-vyl)ethanone
MS (ESIm/z): 151 (M+H)

RT (min}: 0.28

[0319]

Reference Example 71

[Formula 91]
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NO, NO, NO, N,

! !
F h H\g I
Nz Br i \K\ W/Y_—“

NH
~

Ci _NH O NH

-
The following compound was obtained as described in Reference

Example 68.

2-Methylamino-3-bromo-5-nitropyridine

MBS (EST m/z): 288, 290 (M+H)

RT (min): 1.36

{-{2-Methylamino-5-nitropyridin-3-yl)ethanone

MS (ESI m/z): 196 (M+H)

RT (min): 1.09

1-{5-Amino-Z-methylaminopyridin-3-yl)ethanone

MS (ESI m/z): 166 (M+H)

RT {(min}: 0.32

10320]

Reference Example 72

[Formula 92]

NHZ
N
) E
0 o

The fellowing cempouné was obtained as described in Reference
Example 68.
4-(3-Bromo-5-nitropyridin-2-yl)morpholine
MS (ESI m/z): 288, 290 (M+H)

RT (min): 1.36
1-(2-Morpholino-S-nitropyridin-3-yl)ethanone
MS (ESIm/z): 252 (M+H)

RT (min): 1.04
1-(5-Amino-2-morpholinopyridin-3-yl)ethanone
MS (ESI m/z): 222 (M+H)

RT {min): 0.53

{03217

Reference Example 73
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[Formula 93]

Br

Br

’ 4;/]\

R
| et NN
N._N \N(

&I

Cl \

1st step

Pyrazole (130 mg) and cesium carbonate (610 mg) were added to a
DMAc¢ {10 ml) solution containing 5-bromo-2-chloropyrimidine (300 mg),
followed by stirring at 120°C for 0.5 hours. The reaction mixture was
adjusted to room temperature and water was added to the mixture. WNext, the
organic layers were collected, washed with saturated saline, and dried over
anhydrous sodium sulfate. The solvent was distilled away under reduced
pressure and a yellow solid of 5-bromo-2-(pyrazol-1-yl)pyrimidine (440 mg)}
was thus obtained.

MS (ESI m/z): 226 (M+H)
RT {min): 0.93

{0322]

Reference Example 74
[Formula 94]

Br

H\) o /N

\I/ ,N\
Ct N

W

The following compound was obtained as described in Reference
Example 73.
5-Bromo-2~{2H-1,2,3-triazol-2-y)pyrimidine
"H-NMR: 1H-NMR (CDCI3) &: 8.93 (2H, s), 8.01 (2H, s).
MS (ESI m/z): 227 (M+H)
RT (min): 0.68
[0323]
Reference Example 75
The following compound was obtained with reference to Chemische
Berichte, 1967, vol. 100, #11 pp. 3485-3494.
[Formula 95}
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4.methyl-2H-1,2,3-triazole
{0324]

Reference Example 76
[Formula 96]

NHp

NH, \

L S P

TR NN N T NN

N o ;\\3 N N™ vy
Br = \Q<

The following compound was ‘c}btained as described in Reference
Example 50.
5-{4-Methyl-2H-1,2,3-triazol-2-y)pyridin-3-amine
MS (ESI m/z): 176 (M+H)

RT (min): 0.56
5-{4-Methyl-1H-1,2,3-triazol-1-yl)pyridin-3-amine
MS (ES8Im/z): 176 (M+H)

RT (min): 0.53

[0325]

Reference Example 77

[Formula 97]

hat

N, N

N

The following compound was obtained with reference to Chemische

Berichte, 1967, vol. 100, #11 pp. 3485-3494.
4,5-Dimethy!-2H-1,2,3-triazole
[0326]
Reference Example 78
{Formula 98]
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NH, NH2

C e
& * +
O R i Y
~TTBr N:z__ H

The following compound was obtained as described in Reference
Example 50.
5-(4,5-Dimethyl-2H-1,2,3-triazol-2-yl)pyridin-3-amine
MS (ESIm/z): 190 (M+H)

RT (min): 0.62
5-(4,5-Dimethyl-1H-1,2,3-triazol-1-yl)pyridin-3-amine
MS (EST m/z): 190 {(M+H)

RT (min): 0.56

[0327]

Reference Example 79

[Fdrmuia 991

0 | 0 Bng/D X NH;
BocHN\)LOH R BOCHN\/[LN/ BogHN . >
5 Ave H Ti(OE),

if
N,'Y NaBh, ; o o }
S = Boc
BocHN \)]\D BocHN : ﬁ\4-37< : NH:Z

\

f F CN
)\ “ )

cl” N “TNTTCL BooHN PN

[0328]
lst step

CDI (185.6 g) was added to 2 dichloromethane (2000 ml) solution
containing N-(tert-butoxycarbonyl)-L-alanine (200 g) at 5°C or less, followed

O

by stirring for 1 hour. Subsequently, triethylamine (115.8 g} and
N-methoxy-N-methylamine hydrochloride (111.7 g) were added to the solution,
followed by stirring at 15°C or less for 1.5 hours. Dichloromethane (230 ml)

was added to the reaction solution. The organic layers were washed with a
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20% sodiuvm hydroxide agueous solution and the solvent was distilled away
under reduced pressure. Heptane was added to the obtained residue for
suspension and a solid was collected by filtration. A white solid of

(S)-tert-butyl (I-(methoxy(methyl)amino)-1-oxopropan-2-yl)carbamate
(237.8 g) was thus obtained.

[0329]

2nd step

Magnesium turnings (7 g) and THF (30 ml) were introduced into a
reaction container in a nitrogen atmosphere and dibromoethane {10 ul) was
added to the reaction container. After foaming was confirmed, a THF (150
ml) solution containintg bromocyclobutane (40 g) was added dropwise at 70°C
or less for 0.5 hours. Next, {(S)-tert-butyl
(1-(methoxy{methyl)amino}-1-oxopropan-2-yl)carbamate (27.9 g) obtained in
the 1st step was added, followed by stirring at 50°C or less for 2 hours. The
reaction solution was adjusted to room temperature and poured into a 10%
citric acid agueous solution (300 ml) so as to separate the organic lavers.
The obiained organic layers were dried over anhydrous sodium hydrogen
suifate and the solvent was distilled away under reduced pressure. A white
solid of ($)-tert-butyl (1l-cyclobutyl-3-oxcbutan-2-yl)carbamate (36 g) was
thus obtained.

[0330]
3rd and 4th steps

Tetraethyl orthotitanate (90.3 2), (S)-tert-buty!
(3-oxobutan-2-yljcarbamate (36 g) obtained in the 2nd step and
(R)-(+)-tert-butyl sulfinamide (23 g) were added to toluene (90 ml) in a
nitrogen atmosphere, followed by stirring at 80°C or less for 7 hours.
Sodium borohydride (11.95 g) was added thereto at —30°C or less, followed by
stirring for 4 hours. Subsequently, the obtained mixture was adjusted to
room temperature and MeOH was added so as to separate the organic layers.
Next, the organic lavers were washed with saturated saline and dried over
anhydrous sodium sulfate. The solvent was distilled away under reduced
pressure. Brown oily matter of tert-butyl
((28)-1-({tert-butylsulfinyl)amino}-1-cyclobutylpropan-2-yljcarbamate {38 g)
was thus obfained.

[6331]
5th step
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4M hydrogen chloride/l 4-dioxane (100 ml) was added to an MeOH
(900 ml) solution containing tert-butyl
((28)-1-({tert-butylsulfinyl)amino}-l-cyclobutylpropan-2-yl)carbamate {38 g}
obtained in the 4th step under ice cooling, followed by stirring for 30 minutes.
The reaction solution was adjusted to room temperature and poured into a 1M
sodium hydroxide aqueous solution (600 ml), followed by extraction with
ethyl acetate. The solvent was distilled away under reduced pressure and

used in the subsequent step.

[0332]
6th step

DIPEA (17 ml) was added to a DMF (30 ml) solution containing
tert-butyl ((iR,28)-1-amino-1-cyclobutylpropan-2-yl)carbamate and

2,6-dichloro-5-fluoronicotinonitrile (16.2 g) obtained in the 5th step at 70°C,
followed by stirring for 3 hours. The reaction solution was adjusted to room
temperature and water was added to the reaction solution, foliowed by
extraction with ethyl acetate. The organic layers were washed with saturated
saline and the organic layers were dried over anhydrous sodium sulfate. The
obtained residue was purified by silica gel chromatography (n-hexane : ethyl
acetate = 10:1  to  1:1). A white solid of tert-butyl
((1R,28)-1-{(6-chloro-5-cyano-3-fluoropyridin-2-yl)amino}-1-cyclobutylprop
an-2-ylycarbamate (16.5 g) was thus obtained.
"H-NMR (CDCl3) 8: 7.29 (1H. d, T = 9.9 Hz), 5.59 (1H, Br), 4.84 (1H, Br),
4.36-4.24 (1H, m), 3.90-3.76 (1H, m), 2.54-2.43 (1H, m), 2.05-1.81 (6H, m},
1.45 (9H, s}, 1.14 (3H, d, ] = 6.9 Hz).
MS (ESI m/z): 384 (M-+H)
RT (min): 1.83
[0333]
Reference Example 80

The following compound was obtained as described in Reference
Example 79.
[Formula 100]
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((28)-1-((tert-butylsulfinyl)imino)-1-(2-fluorophenyl)propan-2-yl)carbamate
MS (ESIm/z): 273 (M+H-Boc)

5 RT {min); 1.54
tert-Butyl

tert-Butyl

({(1R,28)-1-({6~chloro-5-cyano-3-fluoropyridin-2-yl)amino}-1-(2-fluoropheny

Dpropan-2-yl)carbamate

"H-NMR (CDC13) §: 8.09 (1H, s), 7.36-7.22 (1H, m), 7.07-6.92 (3H, m), 5.00
10 (1H,d,J=59Hz), 432-4.24 (ZH, m), 1.50 (9H, s), 1.14 (3H, d, ] = 6.6 Hz)

MS (ESI m/z): 323 (M+H-Boc)

RT {min): 1.83

[0334]

Reference Example 81

i5 The following compound was obtained as described in Reference
Example 79.
{Formula 101]
F
i > NH s
BocHN, ! 2 - NalH
BocHN\)\ B¥ls 7, TN — WO e
= d N BocHN '
H Z# THOE, -
= OMa il : £
F
F N F
S
e
~ 5 N C] F CN
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BocHN N%s BocHN BocHN /L A
:OH TN e
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(S)-tert-butyl (1-(3-fluorophenyl)-l1-oxopropan-2-vl)carbamate
MS (EST m/z): 168 (M+H-Boc)
RT (minj): 1.52
tert-Butyl
{({1R,28)-1-{(R)-1,1-dimethylethylsulfinamide)-1-(3-fluorophenyl)propan-2-y
l)carbamate
MS (ESI m/z): 273 (M+H-Boc)
RT {min): 1.51
tert-Butyl
{((1R,28)-1-{(6-chloro-5-cyano-3-fluoropyridin-2-yl)amino}-1-(3-fluoropheny
Dpropan-2-yl)carbamate
"H-NMR (CDCI3) 8: 7.92 (1H, s), 7.24-7.17 (2H, m), 7.13-7.06 (2H, m), 5.38
{1H, d, ] = 4.6 Hz), 4.39-4.25 (2H, m), 1.47 (9H,s), 1.16 (3H, d, J = 6.6 Hz)
MS (ESIm/z): 323 (M+H-Boc)
RT {min): 1.83
[0335]
Reference Example 82

The following compound was obtained as described in Reference
Exampile 79.
{Formula 162]

N7
/k/, >( * NHQ
BocHN\)\ P BocHN\)}\/ BocHN

Sie \) THOEH), :
Ry F\ CN
» SES® o
N
& w L o J/\
BockHMN NH,
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. ‘.Sv/ ot N\/\N
. N ]\

9

l‘% \§< NaBHg
et o]

NN

fS U VS

{8)-tert-butyl (1-oxo-1-(pyridin-2-yl)propan-2-yl)carbamate

MS (ESIm/z): 151 (M+H-Boc)

RT (min): 1.31

tert-Butyl
{(28)-1-((tert-butylsulfinyl)imino)-1-(pyridin-2-yl)propan-2-yljcarbamate
MS (ESI m/z): 354 (M+H)
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RT (min): 1.49
tert-Butyl
((18,28)-1-({(R)-1,1-dimethylethylsulfinamide)-1-{pyridin-2-yl)propan-2-yl)ec
arbamate
MS (ESI m/z): 356 (M+H)
RT (min}: 1.13
tert-Butyl
((18,28)-1-({6-chloro-S-cyano-3-fluoropyridin-2-yl)amino)-1-(pyridin-2-yl)p
ropan-2-yljcarbamate
'H-NMR (CDCI3) 8: 8.60 (1H, d, J = 4.6 Hz), 7.73 (1H, dd, | = 7.3, 7.3 Hz),
7.41 (1H, d, J = 7.9 Hz), 7.33-7.28 (2H, m), 5.49 (1H, s), 5.41-5.35 (1H, m),
4.29-4.19 (1H, m), 1.45 (9H, s}, 1.05 (34, d, I = 6.6 Hz).
MS (ESI m/z}): 406 (M-+H)
RT (minj: 1.53
[0336]
Reference Example &3

The following compound was obtained as described in Reference
Example 79.
[Formula 103]

Ole %) u
o /<j 0 P \K

4 Brivi 2 NaBHM,
BUCHN\'/U\N/ ...._—?---—nn BOCHN\)J\/\\ z -

) N TIOE), &
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k/Lcmne
OMe
e F\A\I
/ Cl S
Bochi !
\i/\NHz BooHN . N:,'A\

{S)-tert-butyl (1-(4-methoxyphenyl)-1-oxopropan-2-yl)carbamate

MS (ESI m/z): 180 (M+H-Boc)

RT {(min): 1.48

tert-Butyl
((28)-1-((tert-butylsulfinyl}imino)-1-(4-methoxyphenyl)propan-2-vylicarbama
te

MS (ESI m/z): 283 (M+H-Boc)
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RT {min): 1.65
tert-Butyl
{(1R,28)-1-((R)-1,1-dimethylethylsulfinamide)~1-(4-methoxyphenyl)propan-2
~-yl}carbamate
MS (ESI m/z): 385 (M+H)
RT (min): 1.50
tert-Butyl _
((1R,28)-1-{(6-chloro-5-cyano-3-fluoropyridin-2-yl)amino)}-1-(4-methoxyphe
nyl)propan-2-yljcarbamate '
"H-NMR (CDCI3) 3: 7.89 (1H, s), 7.17 (2H, ¢, J = 8. 4Hz), 6.88 (2H,t,J = 8.4
Hz), 4.98 (1H, d, J = 5.3 Hz), 4.34-4.20 (2H, m), ’%80(3}{ s), 1.48 (SH, s),
1.10 (3H, d, ] = 6.6 Hz). »
MS (ESI m/z): 433 (M+H)
RT (min): 1.81
[0337]
Reference Example 84

The following compound was obtained as described in Reference
Example 79.
[Formula 104]

Briig o

O
BocHN\/u\ No e BocHN
: t
Oivie :

HN . BocHN_
BOC - N‘ 8\< .

tert-Butyl
((1R,28)-1-((R)-1,1-dimethylethylsulfinamide)-1-(4-(trifluoromethyl)phenyl)
propan-2-yl)carbamate

MS (ESI m/z): 323 (M+H-Boc)

RT {min): 1.71

tert-Butyl
((1R,28)-1-({6-chloro-5-cyano-3-fluoropyridin-2-yl)amino)-1-(4-(trifluorome
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thyl)phenyl}propan-2-yljcarbamate
'H-NMR (CDCI3) &: 8.21 (1H, s), 7.60 (2H, d, T = 8.4 Hz), 7.38 (2H. d, T = §.4
Hz), 5.04 (1H, d, J = 5.3 Hz), 4.38-4.26 (2H, m), 1.49 (9H, s), 1.13 (3H, &, T =
6.6 Hz).
MS (ESI m/z): 373 (M+H)
RT {min): 1.91
[0338]
Reference Example 85
The following compound was obtained as described in Reference
Example 79.
[Formula 105]

0 o)
Q@ g §
O Briig. >l/ TNH; \<
BocHN. A\~ s BocHN | ‘ ?
I OMe
]
|
S
BocHN ('s?;
TCHIN ™ e
N :

(S)-tert-butyl (3-ox0-4-phenylbutan-2-vl)carbamate
MS (ESI m/z): 164 (M+H-Boc)
RT (min): 1.48

 tert-Butyl

((28,3R)-3-((R)-1,1-dimethylethylsulfinamide)-4-phenylbutan-2-yl)carbamate
MS (BESI m/z): 269 (M+H-Boc)

RT (min): 1.63

tert-Butyl
((28,3R)-3-((6~chloro-5-cyano-3-fluoropyridin-2-yl)amino}-4-phenylbutan-2-
yvl)carbamate .

"H-NMR (CDCI3) &: 7.25-7.15 (5H, m), 6.13 (1H, s), 4.69 (1H, s), 4.56-4.50
(1H, m), 4.00-3.90 (1H, m), 2.99 (1H, dd, J = 13.9, 5.4 Hz), 2.76 (1H, dd, I =
13.9, 5.4 Hz), 1.45 (9H, 5), 1.18 {(3H, d, I = 6.6 Hz).

MS (EST m/z): 319 (M+H-Boc)
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RT {min): 1.79
[0339]
Reference Example 86
The following compound was obtained as described in Reference
Example 79.
[Formula 106}

o @]
) 3 :
. Patad -
g BngN 9 >[ NH, N \[< NaBH,
BocHN\)f\N/ — e BogHN \)\@ b BOCHN _ S
0 Sve Y THOE), Pos
: : F . CN
= =\ 1 /~
57 o S o N o 47 PN
: BocHN S fi ,;'L
BocHN ' E\.Sj< BocHN : NH, a ﬁ/\N ~ci

{8)-tert-butyl (I-oxo-1-(thiophen-2-ylypropan-2-yl)carbamate

MS (ESI m/z): 156 (M~+H-Boc)

RT {min): 1.36

tert-Butyl
((28)-1-((tert-butylsulfinyl}imino}-1-(thiophen-2-yl)propan-2-yl)carbamate
MS (EST m/z): 381 (M-+Na)

RT (min): 1.69

tert-Butyl  ({15,28)-1-((R)-1,1-dimethylethylsulfinamide}-1-(thiophen-2-yl)
propan-2Z-yljcarbamate

MS (ESI m/z): 261 (M+H-Boc)

RT {(min): 1.52

tert-Butyl
((18,28)-1-({6-chloro-5-cyano-3-fluoropyridin-2-yl}amino)-1-(thiophen-2-yI}
propan-2-ylycarbamaie

'"H-NMR (CDCI13) 8: 7.87 (1H, 5), 7.28-7.24 (1H, m), 7.06 (1H, d, J = 3.0 Hz),
7.00 (1H,dd, J = 5.3, 3.0 Hz), 5.37 (1H, d, ] = 4.6 Hz), 4.52 (1H, s}, 4.33-4.24
(1H, m), 1.47 (9H, s), 1.18 (3H, d, J = 6.6 Hz)

MS (ESI m/z): 409 (M-H)

RT (min): 1.78

[0340]
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Reference Example 87

The following compound was obtained as described in Reference
Example 79,
[Formula 107]

LD ; ;i
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© BocH z
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N K 2 g

{S)-tert-butyl (1-(3-chlorothiophen-2-yl)-1-oxopropan-2-ylicarbamate
MS (ESTm/z): 190 {M+H-Bo¢)
RT (min): 1.59
tert-Butyl
((28)-1-((tert-butylsulfinyl)imino)-1-(3-chiorothiophen-2-yl)propan-2-ylicar
bamate
MS (ESI m/z}: 293 (M+ H-Boc)
RT {min); 1.94
tert-Butyl
{(15,28)-1-(3-chlorothiophen-2-y1}-1-((R)-1,1-dimethylethylsulfinamide)
propan-2-yljcarbamate
MS {(ESI m/z): 295 (M+H-Boc)
RT (min): 1.59
tert-Butyl
((18,2S8}-1-{{6-chloro-5-cyano-3-fluoropyridin-2-yljamino)-1-(3-chlorothioph
en-2-yiypropan-2-yl)carbamate
MS (ESIm/z): 433 (M-H)
RT (min): 1.92
[0341]
Reference Example 88
The following compound was obtained as described in Reference

Example 79.
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tert-Butyl
((1R,25)-1-(3,4-difluorophenyl)-1-((R}-1,1-dimethylethylsulfinamide)propan
-2-yl)carbamate
MS {ESIm/z}: 291 (M+H-Boc}
RT (min}): 1.58
tert-Butyl
({1R,28)-1-({6-chloro-5-cyano-3-fluoropyridin-2-yl)amino)-1-(3,4-difluoroph
enyl)propan-2-yl)carbamate
"H-NMR (CDCI3) 8: 8.18 (1H, s), 6.80-6.72 {3H, m), 4.93 (1H, d, ] = 5.4 Hz),.
4.32-4.21 (2H, m}), 1.50 (9H, s), 1.16 (3H, d, J = 6.6 Hz).
MS (ESI m/z): 341 (M+H-Boc)
RT (min): 1.83
[0342]
Reference Example 89

The following compound was obtained as described in Reference
Example 79,
[Formula 109]
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tert-Butyl
((1R,28)-1-(3,5-difluorophenyD)-1-{{R}-1,1-dimethviethvisulfinamide)propan
-2-ylecarbamate
MS (BSI m/z): 291 (M+H-Boc)
RT {min): 1.59
tert-Buatyl
((1R,28)-1-{(6-chloro-5-cyanc-3-fluoropyridin-2-yljamino)-1-({3,5-difluoroph
enyl)propan-2-yljcarbamate
'H-NMR (CDCls) 6: 8,20 (1H, s), 6.82-6.71 (3H, m), 4.95 (1H, d, ] = 5.4 Hz),
4.32-4.18 (2H, m), 1.50 (9H, 5), 1.13 (3H, 4, J = 6.6 Hz).
MS (ESI m/z): 341 (M+H-Boc)
RT {min): 1.83
[0343]
Reference Example 90

The following compound was obtained as described in Reference
Example 79.
[Formula 110]
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(S)-benzyl (1-cyclohexyl-1-oxopropan-2-yl)carbamate

MS (ESI m/z): 290 (M+H)

RT {min): 1.82

Benzyl ((1R,28)-1-amino-1-cyclohexylpropan-2-yljcarbamate
MS (BSI m/z): 291 (M+ H-Boc)

RT {(min): 1.00

Benzyl
{{1IR,28}-1-((6-chloro-53-cyano-3-fluoropyridin-2-ylyamino)-1-cyclohexviprop
an-2-ylicarbamate

MS (ESI m/z): 445 (M-H)

RT (min): 1.91

(03447

Reference Example 91

[Formula 111}

{ b
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10345]
Ist step
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The following compound was obtained as described in the Ist step in
Reference Example 79.
(S)-tert-butyl (4-methyl-3-oxopentan-2-yljcarbamate
2nd step

Sodium borehydride (3.4 g) was added to an MeOH/isopropanol (20
ml/20 ml) solution containing (S)-tert-butyl
(4-methyl-3-oxopentan-2-yljcarbamate (16 g) obtained in the Ist step,
followed by stirring at room temperature for 30 minutes, Water was added to
the reaction solution, followed by extraction with ethyl acetate. The organic
layers were washed with saturated saline and dried over anhydrous sodium
sulfate. The solvent was distilled away under reduced pressure and yellow
oily matter of tert-butyl ({((2S}-3-hydroxy-4-methylpentan-2-yl)carbamate
(11.5 g) was thus obtained.
MS (ESI m/z): 218 (M+H)
RT (min}): 1.22
[0346]
3rd step

p-Nitrobenzoic acid (10.6 g), triphenylphosphine (20.8 g), and DIAD
{42 ml) were added to a THF (50 ml) solution containing tert-butyl
((28)-3-hydroxy-4-methyipentan-2-yljcarbamate (11.5 g) obtained in the 2nd
step, followed by stirring at room temperature for 15 hours. The solvent was
distilled away under reduced pressure and the obtained residue was purified
by silica gel chromatography (hexane : ethyl acetate = 1:0 to 5:1). Yellow
oily matter of (28)-2-((tert-butoxycarbonyl)amino)}-4-methylpentan-3-vyl
4-nitrobenzoate (10 g) was thus obtained.
MS (ESI m/z): 367 (M+H)
RT (min): 1.87
4th step

A 1M lithium hydroxide aqueous solution (30 ml) was added to an
MeOH (10 ml) solution containing
(28)-2-((tert-butoxycarbonyllamino)-4-methylpentan-3-yl 4-nitrobenzoate (10
g} obtained in the 3rd step, followed by stirring at room temperature for 1
hour. The solvent was distilled away under reduced pressure, followed by
extraction with ethyl acetate. The organic layers were washed with a
saturated sodium hydrogen carbonate aqueous solution and saturated saline

and dried over anhydrous sodium sulfate. The solvent was distilled away
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under reduced  pressure. Yellow  oily matter of tert-butyl
{(28)-3-hydroxy-4-methylpentan-2-yl)carbamate (5.3 g} was thus obtained.
MS (ESTm/z): 218 (M+H)
RT (min): 1.22
[0347]
5th step

Phthalimide (4.3 g), triphenylphosphine (9.6 g), and DIAD (19.2 ml)
were added to a THF (40 ml) solufion containing tert-butyl
({28)-3-hydroxy-4-methylpentan-2-ylycarbamate (5.3 g) obtained in the 4th
step, followed by stirring at room temperature for 16 hours. The solvent was
distilled away under reduced pressure and the obtained residue was purified
by silica gel chromatography (hexane: ethyl acetate = 1:0 to 5:1). Yellow
oily matier of tert-butyl
{(28,3R)-3-(1,3-dioxoisoindolin-2-yl)-4-methylpentan-2-ylcarbamate (3 g)
was thus obtained.
"H-NMR (CDCI3) &: 7.89-7.81 (2H, m), 7.75-7.71 (2H, m), 4.44-4.24 (2H, m),
2.77-2.58 (1H, m), 1.46 {9H, s), 1.12 (6H, dd, J = 24.1, 6.6 Hz), 0.86 (3H, d, ]
= 6.6 Hz).
MS (ESI m/z): 347 (M+H)
RT (min): 1.73
6th step

An ethanol (10 ml) solution containing tert-butyl
{(28,3R)-3-(1,3-dioxoisoindolin-2-yl}-4-methylpentan-2-yljcarbamate (3 g)
obtained in the 5th step and hydrazine monchydrate (12.9 ml) was stirred at
80°C to 90°C for 48 hours. The solvent was distilled away under reduced
pressure and an insoluble precipirate was removed. The obtained oily matter
was used in the subsequent step.
tert-Butyl
{(28,3R)-3~(1,3-dioxoisoindolin-2-yl)-4-methylpentan-2-yl)carbamate
MS (ESI m/z): 217 (M+H)
RT (min): 0.75
[0348]
7th step

The foliowing compound was obtained as described in the 6th step in
Reference Example 79.
tert-Butyl
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({28,3R)-3-((6-chloro-5S-cyano-3-fluoropyridin-2-yl)amino}-4-methylpentan-2
-yljcarbamate

"H-NMR (CDCI3) &: 7.32 (1H, d, J = 9.9 Hz), 5.24 (1H, d, ] = 8.3 Hz), 4.74
(1H, d, J = 7.6 Hz), 4.27-3.91(2H, m), 1.95-1.77 (1H, m), 1.44 (9H, s),
1.19-0.88 (9H, m,).

MS (ESI m/z): 371 (M+H)

RT (min}: 1.71

[G349]

Reference Example 92

[Formula 112}
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[0350]
ist step

Triethylamine (39 ml) and methanesulfonyichloride (25 ml) were
added to a THF solution (200 ml) containing (R)-tert-butyl
(1-hvdroxy-4-methylpentan-2-yljcarbamate (46.2 g) in an ice bath, followed
by stirring for 0.5 hours. A saturated sodinm hydrogen carbenate agueocus
solution was added to the reaction solution, followed by extraction with ethyl
acetate. The organic layers were dried over anhydrous sodium sulfate and
the solvent was distilled away under reduced pressure. A white solid of
(R)-2-((tert-butoxycarbonyl)amino)-4-methylpentyl methanesulfonate (60 g)
was thus obtained.
2nd step

Potassium phthalimide (47 g) was added to a DMF (100 ml) solution
containing (R)-2-((tert-butoxycarbonyl)amino)-4-methylpentyl
methanesulfonate {60 g) obtained in the st step, followed by stirring at 70°C
for 2 hours, The reaction solution was adjusted to room temperature and
added dropwise to a saturated sodium hydrogen carbonate agueous solution
{1500 ml), followed by extraction with ethyl acetate. The organic layers

were dried over anhydrous sodium sulfate and the solvent was distilled away
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under reduced pressure, {R)-tert-butyl
(1-(1,3-dioxoindolin-2-yl}-4-methylpentan-2-vl)carbamate was thus obtained.
MS (ESI m/z): 347 (M+H)
RT (minj): 1.65
[0351]
3rd step

4M hydrogen chloride/l,4-dioxane (100 ml) was added to a
CHCI3/MeOH (80, ml/40 ml} solution  containing  (R)-tert-butyl
(1-(1,3-dioxoindolin-2-yl}-4-methylpentan-2-yljcarbamate obtained in the
2ad step, followed by stirring at room temperature for 6 hours. The solvent
was distilled away under reduced pressure and a yellow solid of
(R)-2-(2-amino-4-methylpentyl}isoindolin-1,3-dione hydrochloride (21 g) was
thus obtained.
MS (ESI m/z): 247 (M+H)
RT (min): 0.75
4th step

The following compound was obtained as described in the 7th step in
Reference Example 91.
(R)-2-chlore-6-((1-(1,3~dioxoindolin-2-yl)-4-methylpentan-2-yl)amino)-5-flu
oronicotinonitrile
MS (ESI m/z): 401 (M+H)
RT (min): 1.73
{0352)
5th step

The following compound was obtained as described in the 6th step in
Reference Example 91.
{(R)-6-((1-amino-4-methylpentan-2-yllamino}-2-chloro-5-fluoronicotinonitrile
MS (ESI m/z): 271 (M+H)
RT (min): 0.96
6th step

The following compound was obtained as described in the Ist step in
Reference Example 38.
(R)-tert-buty}
(2-((6-chloro-5-cyano-3-fluoropyridin-2-vlamino)-4-methylpentyljcarbamate
"H-NMR (CDCl3,300MHz) 8: 7.27 (d, 1H, J = 9.3Hz), 5.74 (d, 1H, J = 5.9Hz),
4.79(br, 1H), 4.42-4.24 (m, 1H), 3.42-3.22 (m, 2H), 1.72-1.3¢ {(m, 12H),
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1.00-0.92 (m, 6H)
MS (ESI m/z): 371 (M+H)
RT (min): 1.81
[03531
Reference Example 93
The following compound was obtained as described in Reference
Example 91.
[Formula 113]
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[0354]
(R)-tert-butyl (1-(1,3-dioxoisoindolin-2-yl}-3-phenylpropan-2-yl)carbamate
MS (ESI m/z): 281 (M+H-Boc)

RT (min): 1.64

(R}-2-{2-amino-3-phenyl propyl)isoindolin-1,3-dione

MS (ESI m/z): 281 (M+H)

RT (min): 0.85
(R)-2-¢hloro-6-({1-(1,3-dioxoisoindolin-2-y1)-3-phenylpropan-2-yl)amino)-5-
fluoronicotinonitrile

MS (ESI m/z): 435 (M+H)})

RT {min): 1.70
(R)-6-({1-amino-3-phenylpropan-2-yl)amino)-2-chloro-5-fluoronicotinonitril
e

MS (ESI m/z): 305 (M+H)

RT (min): 8.99

(R)-tert-butyl (2-((6-chloro-5-cyanc-3-fluoropyridin-2-yl)amino)-3-phenyl
propyl)carbamate

TH-NMR (CDCI3) §: 7.37-7.18 (6H, m), 6.55 (14, d, J = 5.3 Hz), 4.83-4.70
(1H, m), 4.41-4.26 (1H, m), 3.43-3.21 (2H, m), 3.10 (1H, dd, I = 13.5, 5.0 Hz),
2.73 (141, dd, I = 13.7, 8.8 Hz)}, 1.42 (9H, s).

MS (ESI m/z): 405 (M+H)
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RT {min}: 1.78
[0355]
Reference Example 94
The following compound was obtained as described in Reference
Example 91.
{Formula 114]

=N =N
=N =N C\ C& —
QI\Q gr\\{ NN 0@ NN O

~ N e : . N 4
: : AN AN
BocHN”\/OH BocHN/\/OMS BocHN “1{'\0 HoN 0
7 \;q
=\ oN F oN &
\_/ ;\/\L j\}/\[/ :(j\ NN F O
NS T N ) — BocHN\) H
4 H N NN

[0356]

(S)-tert-butyl
{1-(1,3-dioxoisoindolin-2-y1)-3-(pyrazol-1-ylipropan-2-yl)carbamate
MS (ESI m/z): 371 (M+H)

RT {(min): 1.34

{S)-2-(2-amino-3-{pyrazol-1-y1) propyl)isoindolin-1,3-dione

MS (BESI m/z): 271 (M+H)

RT (min}): 0.57
{8)-2-chloro-6-((1-(1,3-dioxoisoindolin-2-y1)-3-(pyrazol-1-yl)propan-2-yl)am
ino)-5-fluoronicotinonitriie

MS (ESI m/z): 425 (M+H)

RT {min): 1.38
(8)-6-((1-amino-3-(pyrazol-1-yl)propan-2-ylyamino)-2-chloro-5-fluoronicotin
onitrile

MS (ESI m/z): 295 (M+H)

RT (min): 0.75

(8)-tert-butyl
(2-({6-chloro-5-cyano-3-fluoropyridin-2-yljamine)-3-(pyrazol-1-yi)
propyl)carbamate

MS (ESI m/z): 395 (M+H)

RT (min): 1.42

[0357]

Reference Example 95
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The following compound was synthesized with reference to
WO2016/097248.
[Formula 115]
O
g"’NHBoc
NH,
tert-Butyl ({3R,4R)-4-aminotetrahydro-2H-pyran-3-yl)carbamate
[0358]
Reference Example 96
The following compound was obtained as described in Reference
Example 91.
[Formula 116]

| S O
BocHN gf N “OMe ~* BocHN i BoeHN I i
O OH

0

e /Q,A
: NO, J:/ BocHN
QOCHN)\(/% \T —> BocHN /AWﬁ—» On M0
| ==

N\ /
@ ﬂ NS
BocHN R BocHN. A\ m
NH, ; N el
-

N
H

f0359]

{28)-2-((rert-butoxycarbonyl)amino)-1-cyclopropyl-butyl 4-nitrobenzoate
MS (ESI m/z}): 379 (M~+H)

RT (min}: 1.80

tert-Butyl
{(1R,28)-1-cyclopropyl-1-(1,3-dioxoiscindolin-2-yi)butan-2-yl)carbamate
MS (ESI m/z): 359 (M=+H)

RT {min}): 1.69

tert-Butyl ({1R,28)-1-amino-1-cyclopropylbutan-2-yl)carbamate

MS (EST m/z): 229 (M+H)

RT {(min): 0.7%

tert-Butyl
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{{(1R,28)~1-({6-chloro-5~cyano-3-fluoropyridin-2-yl)amino)-1-cyclopropylbut
an-2-yl)carbamate
"H-NMR (CDCl3) 8: 7.32 (1H, d, J = 9.9 Hz), 6.22 (1H, Br), 4.60 (1H, Br),
3.84-3.62 (2H, m), 1.79-1.57 (2H, m), 1.48 (9H, t, ] = 9.2 Hz), 1.01 (3H,t, 1 =
7.3 Hz), 0.95-0.83 (1H, m), 0.70-0.35 (4H, m)
MS (ESI m/z): 383 (M+H),
RT {min): 1.79
[0360]
Reference Example 97

The following compound was obtained as described in Reference
Example 91.
[Formula 117]

| ,k/( NO
N 2
B“"H“/Lﬂ’N “OMe=— BosHNL/““*” BMHN/Y "““"BOCHN i —
o

0 &z

( BotHN J\i/\/ l\‘
S S SEINN
BocHN’J\r/ © © BocHN BocHN._A<

- o - R, N c&
\_7

[0361)

(§)-tert-butyl (3-oxohexan-2-yljcarbamate

MS (ESTm/z): 216 (M-+H)

RT (min): 1.37

({(28)-3-hydroxvhexan-2-ylearbamate

MS (ESI m/z): 218 (M~+H)

RT (min): 1.27

(28)-2-{(tert-butoxycarbonyl)amino}hexan-3-yl 4-nitrobenzoate

MS (ESI m/z): 367 {M+H)

RT (min): 1.86

tert-Butyl ((28)-3-hydroxyhexan-2-yl)carbamate

MS {(ESIm/z): 218 (M+H)

RT (min): 1.27

tert-Butyl ({28,3R)-3-{1,3-dioxoisoindolin-2-yl)hexan-2-yl)carbamate
'H-NMR (CDCls, 300MHz) &: 7.88-7.79 (m, 2H), 7.76-7.65 (m, 2H),
4.62-4.42 (m, 1H), 4.33-4.00 (m, 2H), 2.40-2.20 (m, 1H), 1.81-1.62 (m, 1H),
1.44 (s, 9H), 1.35-1.20 {m, 2H), 1.11 (d, 3H, J = 6.6Hz), 0.89 {t, 3H, ] =
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7.3Hz)
MS (ESI m/z): 347 {M+H)
RT {min): 1.70
tert-Butyl ({(25,3R)}-3-aminohexan-2-yl)carbamate
MS (ESI m/z): 217 (M+H)
RT (min): 0.79
7th step
tert-Butyl
({25,3R)-3-((6-chloro-5-cyano-3-fluoropyridin-2-ylyamino)hexan-2-yl}carba
mate
'H-NMR (CDCls, 300MHz) §: 7.29 (d, 1H, J = 9.3Hz), 5.76 (d, 1H, ] = 7.3Hz),
4,67 (4, 1H, J = 6.6Hz), 4.36-4.20 (m, 1H), 3.96-3.80 {m, 1H), 1.70-1.29 (m,
13H), 1.17 {4, 3H, ] = 6.6Hz), 0.94 (¢, 3H,J = 7.3Hz)
MS (ESIm/z): 371 (M+H)
RT {min): 1.78
[0362]
Reference Example 98

The following compound was obtained as described in Reference
Example 91.
{Formula 118)

|
| — BocHN NO,
BacHNJ\r N “OMe BocHN
o i
o

OH

J BccHN/k&i/\ . FeaCN
socﬁw% IS G BacHNJ\/J " BacHN\lN/LE\N/ -
OH = H

W

NHa :
[0363]

tert-Butyl {(28)-3-hydroxypentan-2-yl)carbamate

MS (ESIm/z): 204 (M~+H)

RT {min): 1.12

(28)-2-{{tert-butoxycarbonyl)amino)pentan-3-yl 4-nitrobenzoate
MS (ESI m/z): 353 (M+H)

RT {(min): 1.75

tert-Butyl ((25)-3-hydroxypentan-2-ylicarbamate

MS (ESI m/z): 204 (M+H)
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RT {min): 1.13
tert-Butyl ((28,3R)-3-(1,3-dioxoiscindolin-2-yl)pentan-2-yljcarbamate
'H-NMR (CDCls, 300MHz) §: 7.84 (dd, 2H, J = 3.3,5.4Hz), 7.72 (dd, 2H, J =
3.3,5.4Hz), 4.60-4.50 (m, 1H), 4.35-4.20 {(m, 1H), 4.10-3.95 (m, 1H),
2.38-2.17 (m, 1H), 1.93-1.80 (m, 1H), 1.43 (s, 9H), 1.11 (4, 3H, J = 6.6Hz),
0.86 (d, 3H, J = 7.3Hz)
MS (ESI m/z): 333 (M+H)
RT (min}: 1.56
tert-Butyl ({28,3R)-3-aminopentan-2-yl}carbamate
MS (ESI m/z): 203 (M+H)
RT (min): 0.69
tert-Butyl
{(28,3R)-3-({6-chloro-5-cyano-3-fluoropyridin-2-yl)amino)pentan-2-vl)carba
mate ‘
'H.NMR (CDCls, 300MHz) §: 7.29 (d, 1H, J = 9.9Hz), 5.76 (d, 1H, ] = 6.6 Hz},
4.68 (d, 1H, T = 6.6Hz), 4.26-4.14 (m, 1H), 3.98-3.84 (m, 1H), 1.80-1.62 (m.
1H), 1.49-1.36(m,10H), 1.17 (d, 3H, J = 7.2Hz), 0.97 (t, 3H, J = 7.7Hz)
MS (ESI m/z): 357 (M+H)
RT (min}: 1.67
[0364]
Reference Example 99

The following compound was obtained as described in Reference
Example 91.
[Formula 119]

§ /[ \%l NO 2
BocHN
BOCHN/LH/ “OMe BOCHN/L(—A 0\[25\/:(
¢}

[
J\A BOGHNJH/A A <If ey
SN C— AN H

BogHN’ = \”} BocHN BockM

:j TN el

NH, H

N\ /4 :

[0365]

tert-Butyl ({28)-1-cyclopropyl-1-hydroxypropan-2-yljcarbamate

MS (BESI m/z): 216 (M+H)

RT {(min): 1.14
(28)-2-{(tert-butoxycarbonyl)amino)-1-cyclopropylpropyl-4-nitrobenzoate
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MS (ESIm/z): 365 (M+H)
RT (min): 1.76
tert-Butyl ((28)-1-cyclopropyl-1-hydroxypropan-2-yl)carbamate
MS (ESI m/z): 216 (M+H)
RT (min): 1.14
tert-Butyl
({1R,28)-1-cyclopropyl-1-(1,3-dioxoindolin-2-yl)propan-2-yl)carbamate
'H-NMR (CDCl;, 300MHz) &: 7.87-7.68 (m, 4H), 4.62 (br, 1H), 4.45-4.28 (m,
1H), 3.31(dd, 1H, I = 10.7, 6.8Hz), 2.25-1.75 {(m, 1H), 1.40 (s, 9H), 1.18 (t,
3H, J = 6.9Hz), 0.85-0.72 (m, 1H), 0.52-0.38 (m, 2H), 0.16-0.04 (m, 1H)
MS (ESI m/z): 345 (M+H)
RT (min): 1.60
tert-Butyl
((1R,28}-1-((6-chloro-5-cyano-3-fluoropyridin-2-yl)amino)-1-cyclopropylpro
pan-2-yljcarbamate
'"H-NMR (CDCls, 300MHz) 8: 7.32-7.28 (m, 1H}, 6.20 (br, 1H), 4.90-4.74 (m,
1H), 4.12-3.98 (m, 1H), 3.68-3.50 (m, 1H), 1.44 (s, 9H}, 1.27 {1, 34, J =
3.3Hz), 0.98-0.85 (m, 1H), 0.73-0.40 (m, 4H)
MS (ESl m/z): 369 (M+H)
RT (min): 1.72
[0366]
Reference Example 100

The following compound was obtained as described in Reference
Example 91.
[Formula 120]

! BouHNw yNO2
Noome ™" BocHN 1 ——

BOCHN L
o
BccHNw
BooHNu “2 >fo S BO*HNJ\/D BocHN l/ji
[0367]

(28)-2-{(tert-butoxycarbonyl)amino)-1-cyclobutylpropyl 4-nitrobenzoate
MS (ESf m/z): 379 (M+H)
RT (min): 1.91
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tert-Butyl
{{(1R,28)-1-cyclobutyl-1-(1,3-dioxoisoindolin-2-yl}propan-2-yl)carbamate
MS (ESI m/z): 359 (M+H)
RT {min}): 1.71
tert-Butyl ((1R,28)-1-amino-1-cyclobutylpropan-2-yljcarbamate
MS (ESI m/z): 229 (M+H)
RT (min}: 0.85
tert-Butyl
((1R,28)-1-((6-chloro-5-cyano-3-fluoropyridin-2-yl)amino)-1-cyclobutylprop
an-2-yljcarbamate
MS (ESI m/z): 384 (M+H)
RT (min}: 1.83
[0368]
Reference Example 101

The following compound was obtained as described in Reference
Example 91.
[Formula 121]

e 1 BMNJ no,
BocHN Y “OMe . BocHN
OH
BccHNJ\/\q
BocHN f BocHN BocHN

H,

[0369]

tert-Butyl ({(28)-4-cyclopropyl-3-hydroxybutan-2-yl)carbamate
MS (BSI m/z): 230 (M+H)

RT (min): 1.32
(38)-3-((tert-butoxycarbonyl)amino)-1-cyclopropylbutan-2-y1)
4-pitrobenzoate

MS (ESI m/z): 379 (M+H)

RT {min): 1.89

tert-Butyl {({(28)-4-cyclopropyl-3-hydroxybutan-2-vl)carbamate
MS (ESI m/z): 230 (M-+H)

RT {min): 1.32
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tert-Butyl
((28,3R)-4-cyclopropyl-3-(1,3-dioxoiscindolin-2-ylYbutan-2-yljcarbamate
'"H-NMR (CDCls, 300MHz) &: 7.87-7.69 (m, 4H), 5.81-5.66 (m, 1H),
5.00-4.82 (m, 2H), 4.58-4.46 (br, 1H), 4.33-4.06 (m, 2H), 2.55-1.80 (m, 2H),
1.44 (s, 9H), 1.34~1.26 (m, 2H), 1.11 {d, 3H, ] = 6.6Hz)
MS (ESI m/z): 359 (M+H)
RT {(min}): 1.70
tert-Butyl ({28,3R)-3-amino-4-cyclopropylbutan-2-vlcarbamate
MS (ESI m/z): 229 (M+H)
RT (min}: 0.89
tert-Butyl
{(28,3R)-3-((6-chloro-5-cyano-3-fluoropyridin-2-ylamino}-4-cyclopropylbut
an-2-yljcarbamate
"H-NMR (CDCls, 300MHz) §: 7.29 (d, 1H, J = 9.9Hz), 5.94-5.74 (m, 1H),
5.06-4.95 {m, 2H), 4.62 (br, 1H), 4.34-4.25 (m, 1H), 3.96-3.87 (m, 1H),
2.17-2.08 {m, 2H}, 1.78-1.67 (m, 1H), 1.55-1.46 (m, 2H), 1.44 (s, 9H), 1.18 (d,
3H, J = 7.3Hz)
MS (ESI m/z): 383 (M+H)
RT {(min): 1.77
(6370}
Reference Example 102

The following compound was obtained as described in Reference
Example 91.
[Formula 122]

;L jk BOVHN No:
BocHN “OME ™ BocHN 3 BocHN

O
J) BocHNk('\/\ (‘
O J\/
BocHN ‘\,/ 7’ BocHN BocHN.__..

@ N,
[0371]

(S)-tert-butyl (3-oxoheptan-2-yl)carbamate
MS (ESI m/z): 230 (M+H)
RT (min): 1.53



10

15

25

131

tert-Butyl ((25)-3-hydroxyheptan-2-yl}carbamate
MS (ESI m/z): 232 (M+H)
RT (min): 1.40
(28}-2-({tert-butoxycarbonyl)amino)heptan-3-yl 4-nitrobenzoate
MS (ESI m/z): 381 (M+H)
RT (min): 1.96
tert-Butyl ((28)-3-hydroxyheptan-2-yl)carbamate
MS (ESI m/z): 232 (M~+H)
RT {min): 1.43
tert-Butyl ({28,3R)-3-(1,3-dioxoisoindolin-2-yl)heptan-2-yl)carbamate
'H-NMR (CDCl;, 300MHz) &: 7.87-7.79 (m, 2H), 7.76-7.68 (m, 2H),
4.53(br,1H), 4.32-3.99 (m, 2H), 2.40-2.17 (m, 1H), 1.86-1.69 (m, 1H), 1.44 (s,
9H), 1.36-1.04 (m,7H), 0.83 (t, 3H, I = 7.2Hz)
MS (ESI m/z): 361 (M-+H)
RT (min): 1.81
tert-Butyl ((2S,3R)-3-aminoheptan-2-yl)carbamate
MS (BSI m/z): 231 (M+H)
RT (min}: 0.89
tert-Butyl
{((ZS,3R)-3-((6-chloro-5-cyano-3-fluoropyridin-2-yl)aminoheptan-2-yl)carba
mate
'H-NMR (CDCl;, 300MHz) &: 7.29 (d, 1H, I = 9.9Hz), 5.74 (4, 1H, J = 7.3Hz),
468 (d, 1H, J = 6.6Hz), 4.34-4.18 (m, 1H), 3.97-3.80 {m,v 1H),
1.71-1.22(m,15H), 1.17 (t, 3H, J = 6.6 Hz), 0.89 (t, 3H, J = 6.3Hz)
MS (ES1 m/z): 385 (M-+H)
RT {min): 1.87
[0372]
Reference Example 103
The following compound was obtained as described in Reference
Example 91.

[Formula 123]
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o, BocHN
BocHNJ\H/N\gme BocHN é BocHN \}(O/
OH

0
!

\i'/ BocHNW F\/\/ N
| 5 .
BogHN BocHN

N
\?"50 Boc:HN
OH NH,

[0373]

(S)-tert-butyl (5-methyl-3-oxohexan-2-yljcarbamate

MS (ESI m/z): 230 (M+H)

RT (min): 1.53

tert-Butyl ({28)-3-hydroxy-5-methylhexan-2-yl)carbamate

MS (BSI m/z): 232 (M+H)

RT {min): 1.42

{28)-2-((tert-butoxycarbonyl)amino}-S-methylhexan-3-yl 4-nitrobenzoate

MS (ESIm/z): 381 (M+H)

RT (min): 1.95

tert-Butyl ((28)-3-hydroxy-5S-methylhexan-2-yl)carbamate

MS (ESI m/z): 232 (M+H)

RT {(minj): 1.42

tert-Butyl _
((25,3R)-3-(1,3-dioxoisoindolin-2-yl)-5-methylhexan-2-yl)carbamate
'"H-NMR (CDCls;, 300MHz) &: 7.86-7.77 (m, 2H), 7.75-7.66 {(m, 2H), 4.55
(br,1H), 4.32-4.12 (m, 2H), 2.48-2.30 (m, 1H), 1.51-1.36 (s, 10H), 1.32-1.22
(m, 1H}, 1.11 (d, 3H, J = 6.6Hz), 0.92-0.84 (m, 6H)

MS (ESIm/z): 361 (M+H)

RT {(min): 1.80

tert-Butyl ({2S,3R)-3-amino-5-methylhexan-2-yl)carbamate

MS (ESI m/z): 231 (M+H)

RT (min): 0.89

tert-Butyl
{{28,3R)-3-{(6-chloro-5-cyano-3-fluoropyridin-2-yl)amino)-5-methylbhexan-2
-vi)carbamate

TH-NMR (CDCl;, 300MHz) 8: 7.29 (d, 1H, J = 9.9Hz), 5.69 (d, 1H, J = 7.9Hz),
4.67 {d, 1H, J = 6.6Hz), 4.46-4.28 (m, 1H), 3.96-3.80 (m, 1H), 1.70-1.32 (m,
12H), 1.16 (d, 3H, ] = 6.6Hz), 0.94 (dd, 6H, J = 6.6, 2.0Hz)
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MS (ESI m/z): 385 (M+H)
RT {min): 1.86
[0374] \
Reference Example 104
The following compound was obtained as described in Reference
Example 91.
[Formula 124]

| a
————. f R e o
\
BocHN” N N Ome BocHN e
O _ OH
BQCHNL(@ //’\l F CN

N
° O == BooHN" " T |

& L

tert-Butyl ({2S}-1-hydroxy-1-phenylpropan-2-yljcarbamate
MS (ESI m/z): 252 (M+H)
RT (min}: 1.34
tert-Butyl
((1R,28)-1-(1.3-dioxoisoindolin-2-y1)-1-phenylipropan-2-yl)carbamate
MS (ESI m/z): 381 (M+H)
RT (min): 1.67
tert-Butyl ((1R,28)-1-amino-1-phenylpropan-2-ylcarbamate
MS (ESI m/z): 251
RT (min): 0.86
tert-Butyl
((1R.25)-1-({(6-chloro-5-cyano-3-fluoropyridin-2-yljamino)-1-phenylpropan-
2-yl)carbamate
'H-NMR (CDCls, 300MHz) &: 7.95 (br, 1H), 7.42-7.19 (m, 6H), 5.04 (d, 1H, J
= §.3Hz}, 4.37-4.20 {m, 2H), 1.49 (s, 9H), 1.13 (4, 3H, T = 6.3Hz)
MS (ESI m/z): 405 (M+H)
RT (min}: 1.96
[0375]
Reference Example 105
The following compound was obtained as described in Reference
Example 91,
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[Formula 125]

it J\/C L; o
BocHN
BocHN N, “OhMe BocHN O/

0
F
F Boc J&/\;
BocHN/\rQ ngHO - BocHNJ\Q BocH\Ng j\/\/:

[0376]

tert-Butyl ((28)-1-{4-fluorophenyl)-1-hydroxypropan-2-yl)carbamate

MS (ESIm/z): 270 (M+H)

RT (minj): 1.57
{28)-2-{(tert-butoxycarbonyl}amino)-1-(4-fluorophenyl)propyl-4-nitrobenzoa
te '

MS (ESI m/z): 419 (M+H)

RT (min): 1.85

tert-Butyl {{28)-1-(4-flucrophenyl)-1-hydroxypropan-2-ylicarbamate

MS (ESTI m/z): 270 (M+H)

RT (min): 1.57

tert-Butyl :
({(IR,28)-1-(1,3-dioxoisoindolin-2-yl)-1-{4-fluorophenyl)propan-2-yl)carbam
ate

MS (ESI m/z): 399 (M+H)

RT (min): 1.74

tert-Butyl ({1R,2S)-1-amino-1-(4-fluorophenyl)propan-2-yl)carbamate

MS (ESI m/z): 269{M+H)

RT (min): 6.89

tert-Butyl
((1R,28)-1-({6-chloro-5-cyano-3-fluoropyridin-2-yl)amino)-1-(4-fluoropheny
Dpropan-2-yljcarbamate

'"H-NMR (CDCly, 300MHz) 8: 8.07 (br, 1H), 7.25-7.16 (m, 3H), 7.09-6.98 (m,
2H), 4.99 (d, 1H, J = 5.9Hz), 4.36-4.16 (m, 2H), 1.50 (s, 9H), 1.12 (4, 3H, J =
6.6Hz)

MS (ESI m/z): 423 (M+H)
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RT (min): 1.81
[0377]
Reference Example 106

The following compound was obtained as described in Reference

Exampie 91.
{Formula 126]

BocHN/\(N‘cMe——» BocHN’(j{ T BookN

, BocHN
BocHN — HO — BocHN

[0378]

BocHN/\\{/ X NO,
o =
OH I

MVL T

{S)-tert-butyl (2-oxcopentan-3-yllcarbamate

MS (ESI m/z): 202 (M+H)
RT {(min): 1.19

tert-Butyl ({(38)-2-hydroxypentan-3-yl)carbamate

ME (ESI m/z}: 204 (M+H)

RT {(min): 1.09
(38)-3-({tert-butoxycarbonyljamino)p
MS (ESI m/z): 353 (M+H)

RT {min): 1.75

ertan-2-yl-4-nitrobenzoate

tert-Butyl {({38)-2-hydroxypentan-3-yl)carbamate

MS (ESI m/z): 204 (M+H)
RT (min): 1.09

tert-Butyl ((2R,3S)-2-(1,3-dioxoisoindolin-2-yl)pentan-3-yi)carbamate
"H-NMR (CDCls, 3060MHz) 8: 7.89-7.75 (m, 2H), 7.76-7.66 (m, 2H), 4.46 (d,
1H, J = 8.6Hz), 4.36-4.02 (m, 2H), 1.41 (s, 9H), 1.37-1.22 (m,5H), 0.92 {1, 3H,
J=7.2)

MS (ESI m/z): 333 (M+H)

RT {min): 1.58

tert-Butyl {{2R,38)-2-aminopentan-3~yljcarbamate

MS (ESI m/z): 203 (M+H)

RT (min}: 0.69

tert-Butyl
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((2R,38)-2-{(6-chloro-5-cyano-3-fluoropyridin-2-yl)amino)pentan-3-yljcarba
mate
"H-NMR (CDCls, 300MHz) &: 7.25 (d, 1H, J = 9.9Hz), 6.79 (d, 1H, J = 5.4Hz),
4.46 (d, 1H, J = 7.9Hz), 4.30-4.15 {m, 1H), 3.80-3.68 {(m, 1H},
1.71-1.30(m,11H), 1.17 (d, 3H, J = 6.6Hz}, 1.02 (t, 3H, J = 7.6Hz)
MS (EST m/z): 357 (M+H)
RT (min): 1.72
[03793
Reference Example 107

The following compound was obtained as described in Reference
Example 91.
{Formula 127}

| /\H NO
2
BocHN" J\( oY Eam Bocﬁi\l»/ BogHN e BOCHN \H/L/T

O

ESocHN

| F CN
R
BocHN — © O - BO”HN’\’J BooHN\lefN\/[&
OH > i i
-

NH,

[0380]

(S)-tert-butyl (4-oxchexan-3-ylycarbamate

MS (ESI m/z): 216 {M+H)

RT {min): 1.36

tert-Butyl ((39)-4-hydroxyhexan-3-yl)carbamate

MS (BESI m/z): 21§ (M+H)

RT (min): 1.26
(48)-4-({tert-butoxycarbonyllamino}hexan-3-yl-4-nitrobenzoate

MS (ESI m/z): 367 (M+H)

RT (min): 1.85

tert-Butyl {((3S)-4-hydroxyhexan-3-yl)carbamate

MS (ESI m/z): 218 (M-+H)

RT (min): 1.26

tert-Butyt ((35,4R}-4-(1,3-dioxoisoindolin-2-y)hexan-3-yl)carbamate
"H-NMR (CDCls, 300MHz) &: 7.89-7.78 (m, 2H), 7.76-7.66 (m, 2H), 4.46 (d,
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1H, J = 8.6Hz), 4.36-3.90 (m, 2H), 2.39-2.15 (m, 1H)}, 1.96-1.76 (m, 1H),
1.67-1.40 (m, 10H), 1.34-1.16 (m, 1H), 0.96-0.80 (m, 6H)

MS (ESI m/z): 347 (M+H)

RT (min): 1.68

tert-Butfyl ((38,4R)-4-aminohexan-3-yljcarbamate

MS (ESI m/z): 217 (M+H)

RT (min): 0.75

tert-Butyl

({35,4R)-4-({6-chioro-5-cyano-3-fluoropyridin-2-~yl)amino)hexan-3-yl)carba
mate

'"H-NMR (CDC1:,300MHz)6:7.28 (d, 1H, ] = 9.9Hz), 5.80 (d, 1H, J = 7.9Hz),
4.43 (d, 1H, I = 8§.6Hz), 4.29-4.05 (m, 1H), 3.74-3.60 (m, 1H), 1.78-1.27 (m,

.

13H), 1.00 (t, 3H, J = 7.7Hz), 0.96 (t, 3H, J = 7.5Hz)
MS (ESI m/z): 371 (M+H)
RT (min.): 1.77
(03813
Reference Example 108
[Formula 128]
MeO. MeO. 1 Meo\: MeO.
Bocnm;\f(m r BocHN/:}(N‘oMé“““ Bocﬁn’:\[( — BccHN’;\j/
o} 0 ¢ OH
MeO. MeO.

MeC z B

b MeO._
MBGOHN%\OK WN%_* BocHNj\( mfomgg" Q HZS/\*L“ O
\,q/\/ OH ) f
? W \_/
[0382]
Ist step
The following compound was obtained as described in the 1st step in
Reference Example 79.
{R)-fert-butryl
(3-methoxy-1-{methoxy(methyl)amino)}-1-oxopropan-2-yl)carbamate
MS (EST m/z): 263 (M+H)
RT (min): 1.03
The following compound was obtained as described in the Ist to 5th

steps in Reference Example 91.
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2nd step
{R)-tert-butyl (1-methoxy-3-oxobutan-2-yl)carbamate
MS (EST m/z): 218 (M+H)
RT (min): 1.07
[0383]
3rd step
tert-Butyl ({2R}-3-hydroxy-1-methoxybutan-2-yl)carbamate
MS (ESLm/z): 220 (M+H)
RT (min): 6.92
4th step
{(3R)-3-((tert-butoxycarbonyl)amino}-4-methox yputan-2-yl-4-nitrobenzoate
MS (ESI m/z): 369 (M+H)
RT {min}): 1.67
[0384]
5th step
tert-Butyl ((2R)-3-hydreoxy-1-methoxybutan-2-yl)carbamate
MS (ESI m/z): 220(M~+H)
RT (min): 0.92
6th step
tert-Butyl
((28,38)-3-({1,3-dioxoisoindolin-2-yi}-1-methoxybutan-2-yl)carbamate
'"H-NMR (CDCls, 300MHz) &: 7.85-7.78 (m, 2H), 7.74-7.66 (m, 2H),
5.08-4.92 (m, 1H), 4.54-4.34 (m, 2H), 3.44-3.26 (m, 2H), 3.22 {s, 3H), 1.52 (4,
3H, I = 6.6Hz), 1.45 (s, 9H)
MS (ESI m/z): 349 (M+H)
RT (min): 1.50
[0385]
7th step
The following compound was obtained as described in the 3rd step in
Reference Example 47.
2-{{28,38)-3-amino-4-methoxybutan-2-yliiscindolin-1,3~dione
MS (BSI m/z): 249 (M+H),
RT (min): 0.64
[0386]
Reference Example 109
[Formula 129]
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[0387]
Ist step

The following compound was obtained as described in the 6th step in
Reference Example 79.
2-chloro-6-{((28,3 S}«.’S—(I,3-dioxoisoindolin@»yl}I-methexybutan-.’l-yl)amin
0)-5-fluoronicotinonitrile
MS (ESI m/z): 403 (M+H),
RT {min): 1.59
2nd step

The following compound was obtained as described in the 6th step in
Reference Example 91.
6-(({28,38)-3-amino-1-methoxybutan-2-yamino)}-2-chloro-5-fluoronicotinon
itrile
MS (ESI m/z): 273 (M+H),
RT {(min): 0.72
[0388]
3rd step

The following compound was obtained as described in the Ist step in
Reference Example 38.
tert-Butyl
((28,38)-3-((6-chloro-5-cyano-3-fluoropyridin-2-yi)amino)-4-methoxybutan-
2-ylhcarbamate
"H-NMR (CDCls, 300MHz) 6: 7.31 (d, 1H, J = 9.6Hz), 6.10 (d, 1H, ] = 7.6Hz),
5.17(d, 1H, J = 8.9Hz), 4.36-4.19 (m, 1H), 4.12-3.94 (m, 1H), 3.89 (s, 3H),
3.84-3.75 {m, 1H), 3.58-3.48 (m, 1H), 1.44 (s, OH), 1.24 (d, 3H, J = 7.2Hz)
MS (BSI m/z): 373 (M+H)
RT (min): 1.640
[0389]
Reference Example 110

The following compound was obtained as described in Reference
Example 108.
[Formula 130}
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[0390]

1st step

(R)-tert-butyl
(3-ethoxvl-(methoxy(methyl}amino)-1-oxopropan-2-yl)carbamate

"TH-NMR (CDCly) 6: 5.38 (1H, d, J = 8.6 Hz), 4.90-4.78 (1H, m), 3.78 (3H, s),
3.72-3.43 (4H, m), 3.23 (3H, s), 1.46 (9H, ¢}, 1.17 (3H, t, J = 7.1 Hz).

MS (EST m/z): 117 (M+H-Boc)

RT (min): 1.17 '

2nd step

(R)-tert-butyl (1-ethoxy3-oxobutan-2-ylycarbamate

1H-NMR (CDCI3) 8: 5.55-5.45 (1H, br), 4.37-4.28 {1H, m), 3.92-3.41 (4H, m),
2.21 (3H, s), 1.47 (94, d, T = 7.3 Hz), 1.17 (3H, g, I = 7.3 Hz).

MS (ESI m/z): 132 (M+H-Boc)

" RT (min): 1.22

10391}

3rd step

tert-Butyl ((2R}-3-hydroxy-1-ethoxybutan-2-yl)carbamate
MS (ESI,m/z): 234 (M+H)

RT (min): 1.07

4th step
(3R)-3-({tert-butoxycarbonyl)amino)-4-ethoxybutan-2-vl-4-nitrobenzoate
MS (ESI m/z): 383 (M+H)

RT (min): 1.71

[0392]

5th step

tert-Butyl ({(2R}-3-hydroxy-1-ethoxybutan-2-yljcarbamate
MS (ESI m/z): 234(M+H)

RT (min): 1.06
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6th step
tert-Butyl
((28,38)-3-((1,3-dioxoisoindolin-2-vl}-1-ethox ybutan-2-yljcarbamate
'H-NMR (CDCls) §: 7.86-7.81 (2H, m), 7.73-7.67 (2H, m), 5.10-4.95 (1H, m),
4.54-4.35 (2H, m), 3.47-3.25 (4H, m), 1.46 (9H, s), 1.32 (3H, d, J = 6.3 Hz),
1.02 (3H, t, I = 6.9 Hz).
MS (ESIm/z): 363 (M+H)
RT (min): 1.63
[0393]
7th step
2-((28,38)-3-amino-4-ethoxybutan-2-yisoindolin-1,3-dione
MS (ESI m/z): 263 (M+H),
RT (min): 0.77
[0394]
Reference Example 111
The following compound was obtained as described in Reference
Example 109.
[Formula 131]

ao\

wz; Gj i;:::" C gi/ \) j/\(cs\s o Hz:ic})\ v'\,,cmmw Bmii\}\;:\\f:
L/

[0395]

Ist step

2-Chloro-6-(({28,38)-3-(1,3-dioxoisoindolin-2-y1)- 1 -ethoxybutan-2-yl)amino

y-5-fluoronicotinonitrile

MS (ESI m/z): 417 (M+H)

RT {min}: 1.41

Znd siep

6-({({28,38)-3-amino-1-ethoxybutan-2-ylyamino}-2~chloro-5-fluoronicotinonit

rile

MS (ESI m/z): 287 (M+H)

RT (min): 0.82

[0396]

3rd step

tert-Butyl
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{(28,38)-3-{(6-chloro-5-cyano-3-fluoropyridin-2-ylyamino)-4-ethoxybutan-2-
vijcarbamate
'H-NMR (CDCl;) &: 7.31 (1H, d, T = 9.6 Hz), 6.14 (1H, d, J = 6.9 Hz), 5.25
(1H, 4,7 = 8.9 Hz), 4.33-4.19 (1H, dd, J = 7.9, 3.6 Hz), 4.11-3.93 (1H, m),
3.79 (1H, dd, J = 9.9, 2.6 Hz), 3.62-3.43 (4H, m), 1.44 (9H, 5), 1.31-1.19 (6H,
m).
MS (ESI m/z): 387 (M+H)
RT (min): 1.71
[0397]
Reference Example 112

The following compound was obtained as described in Reference
Example 108.
[Formula 132]

“\.8 '\S \S \S

. .. . g
BocHN’;\n/OH BQGHN/\I%/N‘OMe BocHN/Y — BOCHN;\]//
o o o) OH

.

: =8
s \s \ K

~

; BooHN” Yy HaN Y

— N it — —_—
BocH /m B{JCHNW O N s 0\ N O
\_/ W/

[0398]

(R)-tert-butyl
(}-(methoxy(methyl)amino)-4-(methylthio)-1-oxobutan-2-yl)carbamate
MS (ESI m/z): 293 (M+H)

RT {(min): 1.24
(3R}-3-({tert-butoxycarbonyl)amino}-5-(methylthio)pentan-2-yl
4-nitrobenzoate

MS (ESI m/z): 399 (M+H)

RT (min): 1.78

tert-Butyl
((3R,48)-4-(1,3-dioxoisoindolin-2-y1}-1-{methylthio)pentan-3-yl)carbamate
MS (ESI m/z): 379 (M+H)

RT (min}: 1.60
2-((28,3R}-3-amino-5-(methylthio)pentan-2-yl)isoindolin-1,3-dione
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MS (ESTI m/z): 279 (M+H)
RT (min): 0.75
103991
Reference Example 113
The following compound was obtained as described in Reference
Example 109,
{Formula 133]

N
s
k \
- ™3
O oN

N i CN N Pl GN
Hy %\I__Z»o +CJ:€;/C;~—»<:%;T\)§IN\I — \i :f/ﬁ: T BookN YI
U o i
(040017
ist step
2-Chloro-6-{({3R,4S8)-4-(1,3-dioxoisoindolin-2-y1}-1-(methylthio)pentan-3-yl
yamino)-5-fluoronicotinonitrile
MS (ESI m/z); 433 (M+H)
RT {min): 1.67
2nd step
6-{{(3R,48)-4-amino-1-(methylthio)pentan-3-y)amino)-2-chioro-5-fluoronico
tinonitrile
MS (ESIm/z): 303 (M+H)
RT {(min): 0.85
[0401]
3rd step
jert-Butyl
({28,3R)-3-({6-chloro-5-cyano-3-fluoropyridin-2-yl}amino)-5-(methylthio)pe
ntan-2-vijcarbamate
MS (ESI m/z): 403 (M+H)
RT (min): 1.70
[0402]
Reference Example 114
The following compound was obtained as described in Reference

Example 108,

[Formula 134]
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A H
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o N e BocHN N L o \:}‘/N o)
{ oM y
i W,

\__7
[0403]
(2R)-2-((tert-butoxycarbonyllamino)-1-cyclopropylpropyl-4-nitrobenzoate
MS (ESIm/z): 365 (M+H)
RT {min}: 1.78
tert-Butyl
((1S,2R}-1-cyclopropyl-1-(1,3-dioxoisoindolin-2-yl)propan-2-yl)carbamate
MS (ESI m/z): 399 (M+H)

RT (min): 1.73

2-((1S,2R}-2-amino-1-cyclopropylpropyl)isoindelin-1,3-dione
MS (ESI m/z): 299 (M+H)
RT (min): 0.73
[0404]
Reference Example 115
The following compound was cbtained as described in Reference
Example 109.
[Formula 135)

LA
N /\W /3\40 Fo g, -ON g ON
Gﬁ/u o+c:)‘ I"i — ;r”“‘\._/LﬁIN’I\Ct M HZ‘“\) \‘N)/N\/Clm B“”N\)‘ ﬁmcz
\_/ ° A A
[0405]

2-Chloro-6-({(18,2R}-1-cyclopropyl-1-(1,3-dioxoisoindolin-2-yl)propan-2-y1)
amino)-5-fluoronicotinonitrile

MS (ESI m/z): 400 (M+H)

RT (min): 1.74
6-(((15,2R)-1-amino-1-cyclopropylpropan-2-yl)amino)}-2-chlore-5-fluoronico
tinonitrile

MS (ESI m/z}; 270 (M+H)

RT (min}: .84

tert-Butyl
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{(18,2R)}-2-({6-chloro-5-cyano-3-fluoropyridin-2-ylyamino)-1-cyclopropylpro
pylycarbamate
MS (ESIm/z): 370 (M+H)
RT (min): 1.75
104067
Reference Example 116

The following compound was obtained with reference to Archiv der
Pharmazie (Weinheim, Germany), 2004, vol. 337, #12 pp. 654-667.
[Formula 136]

;\%,Bn

i

BocHN O

(8,2)-N-(2-({tert-butoxycarbonyl)amino)butylidyne)-1-phenylmethaneamine
oxide

[0407]

Reference Example 117

[Formula 137]

/Y%E?,Bn /YL» _Bn /\H\ JFpCN
BocHN g T seetit 21—1 — NHBQE:HZ —— BochN N N e
N

[G408]
Ist step

Methylmagnesiom bromide (3M diethyl ether solution, (.86 ml) was
added dropwise to a THF (5 ml) solution containing
(S,Z)-N-{2-((tert-butoxycarbonyljamino)butylidyne)-1-phenylmethaneamine
oxide (250 mg) at ~50°C, followed by stirring at —50°C to ~35°C for 2 hours.
Further, methylmagnesivum bromide (3M diethyl ether solution, 0.86 ml) was
added dropwise to the reaction solution, followed by stirring at -45°C to
-40°C for 1 hour. A saturated ammonium chloride aqueous solution was
added to the reaction solution, followed by extraction with ethyl acetate.
The organic layers were washed with saturated saline and dried over
anhydrous sodium sulfate. The solvent was distilled away under reduced
pressure and the obtained residue was purified by silica gel chromatography
(n-hexane : ethyl acetate = 19:1 to 4:1). tert-Butyl {((35,4R)-4-(benzyl
(hydroxy)yamino)pentan-3-yl)carbamate (39 mg) was thus obtained.
'H-NMR (CDCl;, 300MHz) 8: 7.39-7.18 (m, $H), 6.70 (s, 1H), 4.43 (4, 1H, | =
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10.2Hz), 4.11 (d, 1H, J = 13,9Hz), 4.10-3.97 (m, 1H), 3.64 (d, 1H, J = 13.9Hz),
2.78-2.68 (m, 1H), 1.47 (s, 9H), 1.44-1.26 (m, 2H), 1.03-0.94 (m, 9H)
[0409]
2nd step

An MeOH (20 ml) solution containing tert-butyl ((3S,4R)-4-(benzyl
(hydroxy)amino)pentan-3-ylcarbamate (39 mg) was subjected to a
hydrogenation reaction {(45°C; 100 bar; flow rate: Iml/min; 20% Pd(OH),/C)
using H-cube™.  Then, the solvent was distilled away under reduced
pressure. Colorless oily matter of tert-butyl
((38,4R}-4-aminopentan-3-yljcarbamate (27 mg) was thus obtained,
3rd step

The following compound was obtained as described in the 7th step in
Reference Example 417.
tert-Butyl
((2R,38)-2-({6-chloro-5-cyano-3-fluoropyridin-2-ylyaminojpentan-3-yljcarba
mate
MS (ESI m/z): 357 (M+H), 355 (M-H)
[0410]
Reference Example 118

The following compound was obtained as described in Reference
Example 117.
{Formula 138]

- F. N
=
/Y Q%’, Bn /YL,N - Bn._._..... BoGHN WE/I
BocHN O ' ; NHp —— NN N
Y BocHN  OH NHRBoc 5\\ H

[0411]

tert-Butyl ({(3S,4R)-4-(benzyl (hydroxy)aminoYhexan-3-yl)carbamate
"H-NMR (CDCls, 300MHz) &: 7.40-7.20 (m, 5H), 5.88 (s, 1H), 4.62 (d, 1H, ] =
9.6Hz), 4.07 (d, 1H, J = 13.9Hz), 4.01-3.88 (m, 1H), 3.73 (d, 1H, T = 13.9Hz),
2.59-2.50 (m, 1H), 1.69-1.32 (m, 4H), 1.45 (s, 9H), 1.05 (t, 3H, ] = 7.6Hz),
0.98 (t, 3H, J = 7.3Hz)

tert-Butyl {(3S,4R)-4-({6-chloro-5-cyano-3-fluoropyridin-2-yl)amino)
hexan-3-yl)carbamate

MS (EST m/z): 371 (M+H), 369 (M-H)

[0412]

Reference Example 119
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[0413]
Ist, 2nd, and 3rd steps

(S)-tert-butyl
(I-{methoxy{methvl)amino)-1-oxopropan-2-yljcarbamate {10 g) was added to
(2-methyl-1-propen-1-yl)magnesium bromide (0.5 M in THF) (258.3 ml)},
followed by stirring at 50°C for 40 minutes. The reaction solution was
adjusted to room temperature and poured into a 10% citric acid aqueous
solution, followed by extraction with ethyl acetate. The organic layers were
washed with water and saturated saline and dried over aphydrous sodium
sulfate. The solvent was distilled away under reduced pressure. TFA (20
ml) was added to the obtained residue, followed by stirring at room
temperature for 30 minutes. Next, the solvent was distilled away under
reduced pressure. DMF (30 ml), potassium carbonate (13.8 g}, and benzyl
bromide (10.7 ml) were added to the obtained residue, followed by stirring at
70°C for 50 minutes. Water was added to the reaction sclution, followed by
extraction with ethyl acetate. The organic lavers were washed with water
and saturated saline and dried over anhydrous sodium sulfate. The solvent
was distilled away under reduced pressure and the obtained residue was
purified by silica gel chromatography (n-hexane : ethyl acetate = 1:0 to 1:0.2).
A yellow liquid of (S)-2-(dibenzylamino)-5-methyl-4-hexen-3-one (4.46 g)
was thus obtained.
M8 (EST m/z): 308 (M~+H)
RT {min): 1.56
(04141
4th step
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A methanol solution (10 ml) containing sodium borohydride (1.5 g)
and (S)-2-(dibenzylamino)-5-methyl-4-hexen-3-one (4.2 g) obtained in the
3rd step were added te an MeOH (30 ml) solution containing cerium chloride
{10 g), followed by stirring for 7 hours. Water was added to the reaction
solution, followed by extiraction with ethyl acetate. The organic layers were
washed with water and saturated saline and dried over anhydrous sodium
sulfate. Then, the solvent was distilled away under reduced pressure and the
obtained residue was purified by silica gel chromatography (n-hexane : ethyl
acetate = 1:0 to 1:0.23. A yellow liquid of
(28)-2-(dibenzylamino)-5-methyl-4-hexen-3-o0l (3.5 g) was thus obtained.

MS {(ESI m/z): 310 (M+H)
RT {min): 1.06

[0415]

5th step

A CHyCly (§ ml) solution containing diiodomethane (3.5 ml) and a
methylene chloride (5 ml) solution containing
(28})-2-amino-5-methyl-4-hexen-3-0l (2.7 g) obtained in the 4th step were
added to a methylene chloride (40 ml) solution containing diethyl zinc (43.6
ml), followed by stirring at room temperature for 15 hours. Methano!l and
sodium hydrogen carbonate were added to the reaction solution, followed by
filtration through Celite, The filtrate was extracted with ethyl acetate. The
organic lavers were washed with water and saturated saline and dried over
anhydrous sodium sulfate. Then, the solvent was distilled away under
reduced pressure and the obtained residue was purified by silica gel
chromatography  (n-hexane : ethyl acetate = 1:0 to 1:0.2).
(25)-2-(dibenzylamino)-1-(2,2-dimethyleyclopropyl)propan-1-ol (2.4 g) was
thus obtained.

MS (ESI m/z): 324 (M+H)
RT (min): 1.13

[0416]

6th and 7th steps

Formic acid (2.4 ml) and 10%Pd/C (0.4 g) were added to an ethanol
solution {60 ml) containing
(15,28)-2-(dibenzylamino)-1-(2,2-dimethylecyclopropyl)propan-1-0l (2.4 g)
obtained in the 5th step, followed by stirring at 90°C for 5 hours. The
reaction solution was filtered through Celite and the filtrate was distilled
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away under reduced pressure. Diisopropyl ethylamine (1.5 ml) and
di-tert-butyl carbonate (1.75 g) were added to a THF {5 ml) solution
containing the obtained residue, followed by stirring at room temperature for
40 minutes. Water and a 10% citric acid aqueous solution were added to the
reaction solution, followed by extraction with ethyl acetate. The organic
layers were washed with water and saturated saline and dried over anhydrous
sodium sulfate. Then, the solvent was distilled away under reduced pressure
and the obtained residue was purified by silica gel chromatography
{n-hexane : ethyl acetate = 1:0 to 1:0.2). A yellow liquid of tert-butyl
((28)-1-(2,2-dimethyleyclopropyl}-1-hydroxypropan-2-ylycarbamate (0.45 g)
was thus obtained.
MS (ESI m/z): 244 (M+H)
RT (min): 1.36
[0417]
8th step

Phthalimide (0.147 gj, triphenylphosphine (0.34 g), and diisopropyl
azodicarboxylate (0.684 ml) were added to a THF (5§ ml) solution containing
tert-butyl
{(28)-1-(2,2-dimethylcyclopropyl)-1-hydroxypropan-2-yl)carbamate (0.20 g),
followed by stirring at room temperature for 1.5 hours. The solvent was
distilled away under reduced pressure and the obtained residue was purified
by silica gel chromatography (n-hexane : ethyl acetate = 1:0 to 1:0.2). A
vellow fiquid of . tert-butyl
((28)-1-(2,2-dimethylcyclopropyl)-1-(1,3-dioxoisoindolin-2-yl)propan-2-ylie
arbamate (22.4 mg) was thus obtained.
MS (ESI m/z): 373 (M+H)
RT (min): 1.80
[0418]
9th and 10th steps

Hydrazine monohydrate (0.4 ml) was added to an ethanol solution (3
ml) containing tert-butyl
((28)-1-(2.2~dimethyleyclopropyl)-1-(1,3-dioxoiscindolin-2-yvl)propan-2-yl)c
arbamate (22.4 mg), followed by stirring at 90°C for 3 hours. Water was
added to the reaction solution, followed by extraction with ethyl acetate.
The orgamic layers were washed with saturated saline and dried over

anhydrous sodium sulfate. Then, the solvent was distilled away under
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reduced pressure. 2,6-Dichloro-5-fluoronicotinonitrile (153.3 mg) and
diisopropyl ethylamine (0.1 ml) were added to the obtained residue, followed
by stirring at 70°C for 50 minutes. Water was added to the reaction solution,
followed by extraction with ethyl acetate. The organic layers were washed
with water and saturated saline and dried over anhydrous sodium sulfate.
Then, the solvent was distilled away under reduced pressure and the obtained
residue was purified by silica gel chromatography (n-hexane : ethyl acetate =
1:0 to 1:0.2). A yellow liguid of tert-butyl
({(1R,28)-1-((6-chloro-5-cyano-3-fluoropyridin~-2-yljamino)-1-({(8)-2,2-dimet
hylcyclopropyl)propan-2-yl)carbamate (6 mg) was thus obtained,

MS (ESI m/z): 397 (M+H)

RT (min): 1.89

[0419]

Reference Example 120

[Formula 140]

O— O — - A

[0420]
ist and 2nd steps

A CH,Cl; (125 ml) solution containing 1,4-hexadiene (8.0 g) was
added to a solution comprising sodium hydrogen carbonate (12.6 g) and water
(75 ml) at room temperature and mCPBA (16.4 g) was further added under ice
cooling, followed by stirring for 1 hour and stirring at room temperature 10
hours. A 5% sodium thiosulfate agueous sojution was added to the reaction
solution, followed by extraction with methylene chloride. The organic
layers were washed with a saturated sodium hydrogen carbonate aqueous
solution and saturated saline and dried over anhydrous sodium sulfate. The
solvent was distilled away under reduced pressure. n-Butanol (20 ml) was
added to the obtained residue. Next, (R)-(-)-1-phenylethylamine was added,
followed by stirring at 90°C for 5 hours. The solvent was distilled away
under reduced pressure and the obtained residue was purified by silica gel
chromatography (n-hexane : ethyl acetate = 1:0 to 1:0.2). A vellow oily
matter of (18,65)-6-(((R}-1-phenylethyl)amino)cyclohexyl-3-enol (2.6 g) was
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thus obtained.
(0421}
3rd step

Potassium carbonate (1.9 g) and benzyl bromide (1.53 ml) were added
o a DMF (5 ml) solution containing
{15,68)-6-(((R)-1-phenylethyl)amino)cyclohexyl-3-enol (2.5 g} obtained in
the 2nd step, followed by stirring at 90°C for 1 hour, Water was added to
the reaction solution, followed by extraction with ethyl acetate. The organic
Jayers were washed with water and saturated saline and dried over anhydrous
sodium sulfate. The solvent was distilled away under reduced pressure and
the obtained residue was purified by silica gel chromatography {n-hexane :
ethyl acetate = 1:0 to 1:0.2). Yellow oily matter of (1S, 68}-6-(benzyl
((R)-1-phenylethylyamino)cyclohexan-3-0l (1.6 g) was thus obtained.
MS (ESI m/z): 308 (M+H)
RT (min): 0.98
(04227
Reference Example 121
[Formula 141]

) ",
8\&‘“@@(}? i iQ

NBn

F. ; CN
. <I§ o4 ilm (e

NHBoc
NHBoc NHBoc

[0423]
Ist step

Phthalimide {0.63 g), triphenylphosphine (1.3 g), and DIAD (1.9M in
toluene solution) (2.6 ml) were added to a THF (50 ml) solution containing
(15, 68)-6-(benzyl ({(R)-1-phenylethyl)amino)cyclohexan-3-01 (1.2 g,
followed by stirring at room temperature for 15 hours. The solvent was
distilled away under reduced pressure and the obtained residue was purified

by silica gel chromatography (hexane: ethyl acetate = 1:0 to 5:1). VYellow
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oily maiter of 2-{{1R,68)-6-(benzyl
({R)-1-pbenylethyljaminojcyclohex-3-en-1-yl)isoindolin-1,3-dione (1.5 g)
was thus obtained,
MS (ESIm/z): 438 (M+H)
RT {min): 2.21
2nd step

A methylene chloride (3 ml) solution containing dilodomethane (0.2
ml) and a methylene chloride solution (3 ml) containing 2-((1R,65)-6-(benzyl
((R)-1-phenyiethyl)amino)-3-cyclohexen~1-yl)isoindolin-1,3-dione (0.36 g)
obtained in the Ist step were added to a methylene chloride solution (10 ml)
containing diethy! zinc (1M in hexane) {2.47 m1), followed by stirring for 15
hours. Methanol and sodium hyvdrogen .carbonate were added to the reaction
solution. The reaction solution was filtered through Celite. The filtrate
was exiracted with ethyl acetate. The organic layers were washed with water
and saturated saline and dried over anhydrous sodium suifate. The solvent
was distilled away under reduced pressure and the obtained residue was .
purified by silica gel chromatography {n-hexane : ethy! acetate = 1:0 to 1:0.2).
A 2-{{3R,45)-4-(benzyl
{{R)-1-phenylethyl)amino)bicyclo{4.1.0lheptan-3-yi)isoindolin-1,3-dione
(0.20 g) was thus obtained.
MS (ESI m/z): 451 (M+H)
RT {min): 2.27
(D424]
3rd and 4th steps

Ammonium formate (0.084 g) and 10%Pd/C (0.1 g) were added to an
ethanol solution (3 ml) containing 2-{(3R,48)-4-(benzyl
{{R)-1-phenylethylaminolbicyclof4.1.0]heptan-3-yl)isoindolin-1,3-dione
(0.1 g) obtained in the 2nd step, followed by stirring 90°C for 8 hours. The
reaction solution was filtered through Celite and the filtrate was distilled
away under reduced pressure. Diisopropyl ethylamine (0.2 ml) and
di-tert-butyl carbonate (0.1 g) were added to a dimethylformamide solution (1
ml) containing the obtained residue, followed by stirring at room temperature
for 45 minutes. Water and a 10% citric acid aqueous solution were added to
the reaction solution, followed by extraction with ethyl acetate. The organic
layers were washed with water and saturated saline and dried over anhydrous

sodinm sulfate. Then, the solvent was distilled away under reduced pressure
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and the obtained residue was purified by silice gel chromatography
{n-hexane : ethyl acetate = 1:0 to 1:0.2). Yellow oily matter of tert-butyl
(38,4R)-4-(1,3-dioxoisoindolin-2-yl)bicyclo[4.1.0]heptan-3-yl)carbamate
{0.028 g) was thus obtained.

MBS (ESI m/z): 357 (M+H)

RT {min): 1.81

[0425]

5th and 6th steps

tert-Butyl {38,4R)~4-(1,
3-dioxoisoindolin-2-yl}bicyclo[4.1.0]heptan-3-yl)carbamate (0.028 g)
obtained in the 4th step and an ethanol (5 ml) sclution containing hydrazine
monohydrate (0.2 ml) was stirred at 90°C for 48 hours. The solvent was
distilled away under reduced pressure and an insoluble precipitate was
removed. Then, DMF (I ml) containing 2,6-dichloro-5-fluoronicotinonitrile
(6.02 g) and DIPEA (0.1 ml) were added to the obtained oily matter, followed
by stirring for 4 hours. The reaction solution was adjusted to room
temperature and water was added to the reaction solution, followed by
extraction with ethyl acetate and washing with saturated saline. The organic
lavers were dried over anhydrous sodium sulfate. The obtained residue was
purified by silica gel chromatography(n-hexane : ethyl acetate = 10:1 to 1:1).
A white solid of tert-butyl
(38,4R)-4-(6-chloro-5-cyano-3-fluoropyridin-2-yl)amino)bicyclo[4.1.0Thepta
n-3-yljcarbamate (0.008 g) was thus obtained.

'H-NMR (CDCl3) §: 7.23 (1H, d, J = 9.9 Hz), 6.39 (1H, br}, 4,48 (1H, d,J =
7.9 Hz), 3.86-3.72 (1H, m), 3.47-3.33 (1H, m), 2.75-2.65 (1H, m), 2.33 (IH,
dd, J = 12.6, 4.6 Hz), 1.80 (1H, td, J = 12.6, 4.6 Hz), 1.38 (9H, s), 1.29-0.6%
(4H, m), 0.20-0.11 (1H, m)

MS {ESI m/z): 381 (M+H)

RT (min): 1.8

[0426]

Reference Example 122

[Formula 142]
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[0427]
1st step

PPhy (412 mg), phthalimide (252 mg), and diethyl azodicarboxylate
(40% in toluene solution) {0.712 ml) were added to a THF {5 ml) solution
containing benzyl
3-{{tert-butoxycarbonyi)amino}-4-hydroxypiperidin-1-carboxylate (500 mg),
followed by stirring at room temperature for 4 hours, Water was added to the
reaction solution, followed by extraction with ethyl acetate. The organic
layers were washed with saturated saline and dried over anhydrous sodium
sulfate. The solvent was distilled away under reduced pressure. The
obtained residue was purified by silica gel column chromatography (hexane:
ethyl acetate = 9:1 to 15:7). Colorless oily matter of benzyl
3-((tert-butoxycarbonyl)amino}-4-(1,3-dicxoisoindolin-2-yl)piperidin-1-carb
oxylate (205 mg) was thus obtained.
Znd step

Ammonium formate (419 mg) and 10% Pd/C (84 mg) were added to an
ethyl acetate/MeOH (4 ml/4 ml) solution containing benzyl
3-{{tert-butoxycarbonyljamino)-4-(1,3-dioxoisoindolin-2-yl)piperidin-1-carb
oxylate (419 mg) obtained in the lst step, followed by stirring at 60°C for 1
hour. The reaction solution was cooled to room temperature and insoluble
matter was removed through Celite. Filter cake was washed with ethyl
acetate and water. Subsequently, the filtrate was mixed with wash liquid and
sodinm chloride was added to the mixture. The organic layers were
separated and washed with saturated saline. The organic layers were dried
over anhydrous sodium sulfate and the solvent was distilled away under
reduced pressure. A white solid of tert-butyl
{(4-{1,3-dioxoisoindolin-2-yl)piperidin-3-yl)carbamate (280 mg) was thus
obtained.
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MS (ESIm/z): 346(M+H)
RT (min): 0.89
[0428]
3rd step

Sodium hydrogen carbonate (341 mg) and acetyl chloride (0.086 ml)
were added to a THF/water (2 ml/2 ml) solution containing tert-butyl
(4-(1,3-dioxoiscindolin-2-yl)piperidin-3-yl)carbamate (280 mg) obtained in
the 2nd step under ice cooling, followed by stirring at room temperature for
0.5 hours. Ethyl acetate was added to the reaction solution. The organic
layers were washed with saturated saline and dried over anhydrous sodium
sulfate. Next, the solvent was distilled away under reduced pressure. A
white “solid of tert-butyl
(1-acetyl-4-(1,3-dioxoisoindolin-2-yl}piperidin-3-yl)carbamate (301 mg) was
thus obtained.
MS (ESI m/z): 388(M~+H)
RT (min): 1.17

4th step
Hydrazine monohydrate {1 ml) was added to an ethanol (5 ml) solution
containing tert-butyl

(1-acetyl-4-(1,3-dioxoisoindolin-2-yl)piperidin-3-vljcarbamate (301 mg)
obtained in the 3rd step, followed by heating and stirring at 50°C for 0.5 hours.
Ethyl acetate was added to the reaction sclution. The reaction solution was
washed with water and saturated saline and dried over anhydrous sodium
sulfate. Next, the solvent was distilled away uader reduced pressure.
Colorless oily matter of tert-butyl (l-acetyl-4.aminopiperidin-3-yljcarbamate
(147 mg) was thus obtained.
MS (ESI m/z): 258(M+H)
RT (min): 0.50
[0429]
5th step

Triethylamine (0.096 ml) and 2,6-dichloro-3-flusronicotinonitrile (109
mg) were added to a DMSO (2ml) solution containing tert-butyl
(1-acetyl-4-aminopiperidin-3-yl)carbamate (147 mg) obtained in the 4th step,
followed by stirring at room temperature for 1 hour. Ethyl acetate was added
to the reaction sclution. The reaction solution was washed with water and

saturated saline and dried over anhydrous sodium sulfate. Next, the solvent
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was distilled away under reduced pressure. The obtained residue was
purified by silica gel column chromatography (hexane: ethyl acetate = 4:1 to
2:3%. A light yellow solid of tert-butyl
(1-acetyl-4-((6-chloro-5-cyano-3-fluoropyridin-2-yl)aminc)piperidin-3-yl)car
bamate (9! mg) was thus obtained,
MS (ESIm/z): 412, 414 (M+H)
RT {min): 1.28
[0430]
Reference Example 123

The following compound was obtained with reference to Journal of
Medicinal Chemistry, 2010, 53, 7107.
[Formula 143]
Cbz\N/\\;

“0H

NHBoc
Benzyl 3-({tert-butoxycarbonyl)amino)-4-hydroxypiperidin-1-carboxylate
[0431]
Reference Example 124
[Formula 144]

NG
|
Chz.. N
CbZ\N/\\ ’? Chz N/\\! cr N./ c CbZ\N/'\ F X CN
l 7 e E— ——————— i § Pz
OH N3 NH, NN o
NHBoc BocHN NHBoc NHBAd
Chz. F. t N CN
N N‘J\m
— OTENE:;O
[0432]
1st step

Triphenylphosphine (840 mg), diisopropyl azodicarboxylate (40% in
toluene) (1.68 ml), and DPPA (0.86 ml) were added to a THF (9.3 mi) solution
containing benzyl
3-((tert-butoxycarbonyl)amino)-4-hydroxypiperidin-1-carboxylate (930 mg)
under ice cooling, followed by stirring at 50°C for 2 hours. The reaction

solution was cooled to room temperature and water was added to the reaction
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solution, followed by extraction with ethyl acetate. The organic layers were
washed with saturated saline and dried over anhydrous sodium sulfate, The
solvent was distilled away under reduced pressure. The obtained residue was
purified by silica gel column chromatography (hexane : ethyl acetate = 9:1 to
17:3). Light yellow oily matter of benzyl
4-azide-3-((tert-butoxycarbonyljamino)piperidin-1-carboxylate (780 mg) was
thus obtained.
2nd step

Triphenylphosphine (820 mg) was added to a THF/water (7.8 ml1/0.78
ml) solution containing benzyl
4-azide-3-{{tert-butoxycarbonylyamino)piperidin-i-carboxylate (780 mg)
obtained in the Ist step, followed by heating and stirring at 80°C for 3 hours.
The reaction solution was cooled to room temperature. Water and a 2M
hydrochloric acid aqueous solution were added to the reaction solution so as
to acidify the reaction solution. The reaction solution was washed with ethyl
acetate. Next, the aqueous layers were collected and a 5M sodium hydroxide
aqueous solution was added so as to alkalify the aqueous layers. The
aqueous layers were subjected to extraction twice with ethyl acetate. The
organic layers were washed with saturated saline and dried over anhydrous
sodinm sopifate and the solvent was distilled away under reduced pressure.
Yellow oily matter of benzyl
4-amino-3-({tert-butoxycarbonyl}amino)piperidin-1-carboxylate (470 mg)
was thus obtained.
[0433]
3rd step

Triethylamine (0.22 ml) and 2,6-dichloro-5-fluoronicotinonitrile (470
mg) were added to a DMSO (2.4 ml) solution containing benzyl
4-amino-3-((tert-butoxycarbonyl)amino)piperidin-1-carboxylate (470 mg)
obtained in the 2nd step, followed by stirring at room temperature for 0.5
hours. FEthyl acetate and water were added to the reaction solution for
extraction. The organic layers were washed with saturated saline and dried
over anhydrous sodium sulfate. The solvent was distilled away under
reduced pressure. The obtained residue was purified by silica gel column
chromatography (hexane: ethyl acetate = 19:1 to 15:3) and a white solid of
benzyl
3-({tert-butoxycarbenyl)amino}-4-({6-chloro-5-cyanc-3-fluoropyridin-2-yha
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mino)piperidin-1-carboxylate (500 mg) was thus obtained,
MS (ESIm/z): 504, 506 (M+H)

RT (min): 1.88

[0434]

4tk step

Benzyl
3-{{tert-butoxycarbonylyamino)-4-((6-chloro-5-cyanc-3-fluoropyridin-2-ylja
mino)piperidin-1-carboxylate (50 mg) obtained in the 3rd step was mixed with
TFA (1 ml), followed by stirring at room temperature for 15 minutes. TFA
was distilled away under reduced pressure. Water (5 ml), a 5M sodium
hydroxide aqueous solution (I ml), and chloroform were added to the obtained
residue and the organic layers were collected. Subsequently, the organic
layers were washed with satyrated saline and dried over anhydrous sodium
sulfate and the solvent was distilled away under reduced pressure.

Next, DMF (1 ml) and phthalic anhydride (29 mg) were added to the
obtained residue, followed by heating and stirring at 150°C for 1 hour. The
reaction solution was cooled to room temperature. Ethyl acetate was added
to the reaction solution. The reaction solution was washed with a saturated
sodium hydrogen carbonate aqueous solution and saturated saline and dried
over anhydrous sodium sulfate. The solvent was distilled away under
reduced pressure. A white solid of benzyl
4-{(6-chloro-5-cyano-3-fluoropyridin-2-yljamino)-3-(1,3-dioxoisoindolin-2-y
l)piperidin-1-carboxylate (37 mg) was thus obtained.

MS (ESI m/z): 534, 536 (M+H)
RT (min): 1.75

[0435]

Reference Example 125
[Formula 145]
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[0436]
Ist step

3-Amino-3-methylpyridine (9 mg), cesium carbopate (45 mg),
Pdo{(dba)s (10 mg), and Xantpbos (12 mg) were added to a dioxane {3 ml)
solation containing benzyl
4-({6-chloro-5-cyano-3-fluoropyridin-2-ylamino)-3-(1,3-diexoisoindolin-2-y
Dpiperidin-1l-carboxylate (37 mg)}, followed by microwave irradiation
(InitiatorTM, 160°C, 10 minutes, 2.45 GHz, 0-240W). The obtained residue
was filtered through Celite and filter cake was washed with ethyl acetate.
Subsequently, the solvent was distilled away from the filtrate under reduced
pressure. The obtained residue was purified by silica gel column
chromatography (hexane : ethyl acetate = 4:1 to 1:1). Vellow oily matter of
benzyl
4-({5-cyano-3-fluoro-6-((5-methylpyridin-3-yl)amino)pyridin-2-yl)amino)-3-
(1,3-dioxcisoindolin-2-yljpiperidin-1-carboxylate (28 mg) was thus obtained.
MS (ESI m/z): 606 (M+H)
RT (wmin): 1.30
2nd step

Ammonium formate (6 mg) and 10% Pd/C (6 mg) were added to an
ethyl  acetate/MeOH (1 ml/1  ml) solution containing benzyl
4-((5-cyano-3-fluoro-6-((5-methylpyridin-3-yl)amino)pyridin-2-yl)amino)-3-
(1,3-dioxoisoindolin-2-yl)piperidin-1-carboxylate (37 mg) obtained in the Ist
step in a nitrogen atmosphere, followed by heating and stirring at 70°C for 1
hour. Next, ammonium formate (30 mg) and 10% Pd/C (30 mg) were added
to the solution, followed by heating and stirring at 70°C for 1 hour. The
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reaction solution was cocled to room temperature and insoluble matter was
removed by filtration through Celite. Filter cake was washed with ethyl
acetate. The resulting filtrate was mixed with wash liguid. The obtained
organic layers were washed with saturated saline and dried over anhydrous
sodium sulfate. The solvent was distilled away under reduced pressure. A
white solid of
6-((3-(1,3-dioxoisoindolin-2-yljpiperidin-4-ylyamino)-5-fluoro-2-{{5-methylp
yridin-3-yl)amino)nicotinonitrile (15 mg) was thus obtained.
[0437]
3rd step

Sodium hydrogen carbonate (13 mg) and acetyl chloride (0.005 ml)
were added to a THF/water (0.5 ml/0.5 ml) solution containing
6-((3-(1,3-dioxoisoindolin-2-yl)piperidin-4-yl)amino)-5-fluoro-2-({5-methylp
yridin-3-yljamino)nicotinonitrile {15 mg) obtained in the 2nd step under ice
cooling, followed by stirring at room temperature for (.5 hours. Ethyl
acetate was added to the reaction solution. The obtained organic layers were
washed with saturated saline and dried over anhydrous sodium sulfate. Then,
the solvent was distilled away under reduced pressure. Yellow oily matter of
6-({1-acetyl-3-(1,3-dioxoisoindolin-2-yl}piperidin-4-yl)amino)-5-fluoro-2-((5
-methylpyridin-3-ylyamino)nicotinonitrile (12 mg) was thus obtained.
MS (ESI m/z): 514(M+H)
RT (min): 0.86
4th step

Hydrazine monohydrate (0.1 ml) was added to an EtOH (1 ml) solution
containing
6-{(1-acetyl-3-(1,3-dioxoisoindolin-2-yl)piperidin-4-yl)amino)-5-fluoro-2-({3
-methylpyridin-3-yl}amino)nicotinonitrile (12 mg) obtained in the 3rd step at
room temperature, followed by heating and stirring at 50°C for 0.5 hours.
Ethyl acetate was added to the reaction solution. The obtained organic
layers were washed with saturated saline and dried over anhydrous sodium
sulfate. The solvent was distilled away under reduced pressure. Next,
ethyl acetate (1 ml) and 4M hydrochloric acid/1,4-dioxane (0.008 m]) were
added to the obtained residue, followed by stirring at room temperature for
0.5 hours. The solvent was removed under reduced pressure and the obtained
solid was washed with ethyl acetate. A yellow solid of
6-({1-acetyl-3-aminopiperidin-4-yl)amino)-5-fluoro-2-{(5S-methylpyridin-3-vi
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jamino)niceotinonitrile hydrochloride {6 mg) was thus obtained.
MS (EST m/z}: 384 (M+H)
RT {min): 0.54
[0438]
Reference Example 126
The following compound was obtained with reference to J. Org. Chem.,
1985, 50, 4154-4155 and Synth. Commun., 1992, 22, 3003-3012.
[Formula 146]

oW
NH 5
PSS
tert-Butyl ((18,28)-2-hydroxyeyclohexylicarbamate
[0439]
Reference Example 127
The following compound was obtained with reference to US
2003/0119855 A1,
[Formula 147]
Nk \
Ao

tert-Butyl ({1S,2R)-2-aminocyclohexyl)carbamate

IH NMR (CDCI3, 300Mz) : 1.3-1.7 {(17H, m), 2.9-3.0 (1H, m), 3.6-3.7 (1H, m),
4.9-5.0 (1H, m).

(04407

Reference Example 128

[Formula 148}

/\\, «OH NN:;

Q‘NH T
. )\o)i/ K/L"NH

Triphenylphosphine (14.3 g) was added to a THF (190 ml) solution
containing tert-butyl ((18,28)-2-hydroxycyclohexyl)carbamate (10.0 g),
followed by ice cooling. Diethyl azodicarboxylate (40% in toluene) (24.3 g)

NH,
— (X
i NH
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and DPPA {153 g) were added dropwise to the reaction solution, followed by
stirring at room temperature for 1 hour. The reaction solution was left
overnight. The solvent was distilled away under reduced pressure. Water
was added and then a 20% sodium hydroxide aqueous solution was added.
Then, the organic layers were collected. Water (30 ml) was added to the
obtained organic layers, followed by heating to 60°C. A THF (40 ml)
solution containing triphenylphosphine (14.3 g) was added dropwise, followed
by refiux for 2.5 hours. The solvent was distilled away under ordinary
pressure. Toluene was added and the pH was adjusted with 3M hydrochloric
acid to pH = 1 or less. Then, the resulting agueous layers were collected,
ethyl acetate was added, and the pH was adjusted with a 20% sodium
hydroxide aqueous solution to pH 12Z. The organic layers were colliected and
dried over anhydrous sodium suifate. Light yellow oily matter of tert-butyl
{{18,2R}-2-aminocyclohexyl)carbamate (5.24 g) was thus obtained.
(64413
Reference Example 129

The following compound was obtained with reference to
ChemCatChem, 2010, 2, 1215-1218 (optical resolution by lipase).
[Formula 149]

G..C
Yo NH;
NHg NH (:C
(L, — (L, =
NH, NH,
O G
[0442]
Reference Example 130
[Formula 150]
F CN
N~ E CN \/ |
i e
NH, JEEN N7 NG
NHBac o N NHBoG

[0443]

Potassium carbonate (3.62 g) and 2,6-dichloro-3-fluoronicotinonitrile
(5.00 g) were added to a THF (50 ml) solution containing tert-butyl
({1S8,2R)-2-aminocyclohexyl)carbamate (5.61 g), followed by reflux at 60°C
for 8 hours. Then, the solvent was distilled away at 70°C. 1,4-dioxane
{100 ml) was added to the resulting solution, followed by stirring at 100°C for

10 hours. The reaction solution was adjusted to room temperature. Ethyl
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acetate and 2M hydrochloric acid were added to the reaction solution. The
organic layers were collected. The organic layers were washed with
saturated saline and dried over anhvdrous sodium sulfate. The solvent was
distilled away under reduced pressure and the obtained residue was purified
by silica gel chromatography (n-hexane : ethyl acetate = 9:1 to 2:1).
Diisopropyl ether was added to the obtained oily matter and a solid precipitate
was  c¢ollected by  filtration. A white solid of tert-butyl
((18,2R}-2-((6-chioro-5-cyano-3-fluoropyridin-2-yi)amino)cyclohexyl)carba
mate (5.77 g) was thus obtained,

[0444]

Reference Example 131

[Formula 151]

L — O
N, NHBoG

H {E)H
Water (100 ml) was added to (IR, 2R)-2-aminocyclohexan-1-01 (47.8
g) and a THF (200 ml) solution containing di-tert-buty! dicarbonate (95.1 g)

i

O

was added dropwise, followed by stirring at room temperature 3 hours. The
organic layers were collected at 36°C, followed by cooling. Then, a solid
precipitate was collected by filtration and washed with hexane and ethyl
acetate. A white solid of tert-butyl
((1R,2R)-2-hydroxycyclohexyl}carbamate (73.7 g) was thus obtained.

[0445]

Reference Example 132

{Formula 152]

e
Z N
Q>x 2
Wﬂ
s g

[0446]
1st step
Diethyl azodicarboxylate (40% in toluene) (36.4 g} and DPPA (23.0 g)
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164

were added dropwise to a THF (190 ml) solution containing tert-butyl
{{IR,2R)-2-hydroxycyclohexyl)carbamate (15.0 g} and triphenylphosphine
{21.9 g) under ice cooling, followed by stirring at room temperature for 7
hours. The solvent of the reaction solution was distilled away under reduced
pressure and the obtained residue was purified by silica gel chromatography
{n-hexane : ethyl acetate = 4:1). Light vellow oily matter of tert-butyl
((1R,28)-2-azide cyclobexyl)carbamate (21.1 g) was thus obtained.

2nd step

p-Toluene sulfomic acid monochydrate (13.3 g) was added to a
2-propanol (100 ml} solution containing fert-butyl ((1R,28)-2-azide
cyclohexyl)carbamate (21.1 g). followed by reflux for 40 minutes. After
cooling, toluene and water were added, and aqueous layers were collected.
Isopropyl acetate was added to the obtained aqueous layers. A 20% sodium
hydroxide agueous solution was added to adjust the pH to pH 12-13. Then,
the organic layers were collected. The obtained organic layers were dried
over anhydrous sodium sulfate and the solvent was distilled away under
reduced pressure. (IR,285)-2-azide cyclohexan-l-amine (8.7 g) was thus
obtained.

[0447]
3rd step
(Liguid A)

Potassivm carbonate (0.87 g) was added to a DMSO (5 ml) solution
containing 2,6-dichloro-5-fluoronicotinonitrile (1.00 g) at room temperature.
The solution was heated to 50°C and a DMSO (0.5 ml) solution containing
(1R,28)-2-azide cvclohexan-l-amine (0.73 g) was added to the solution.
Subsequently, a DMSO (0.5 ml) solution containing (1R,25)-2-azide
cyclohexan-1-amine (0.22 g) was added, followed by stirring for 20 minutes.
Further, a DMSO (0.5 ml) solution containing (1R,28)-2-azide
cyclohexan-1-amine (0.22 g) was added, followed by stirring for 20 minutes.
(Liguid B)

A toluene (25 ml) solution containing sodium carbonate (4.9 g) and
(IR,28)-2-azide cyclohexan-l-amine (7.5 g) was added dropwise to a DMSO
(15 ml) solution containing 2,6-dichloro-5-fluoronicotinonitrile (7.3 g),
followed by stirring at 45°C for 2.5 hours.
4th step

Water, 6M hydrochloric acid, and toluene were added to a mixture of
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liguid A and liquid B, The organic layers were collected. The solvent was
distilled away under reduced pressure. THF (25 ml) and water {30 ml) were
added to the obtained residue, followed by heating to 60°C. A THF (235 ml)
solution containing triphenylphosphine (11.4 g) was added dropwise, followed
by reftux for 3 hours. After cooling, toluene, water and 6M hydrochloric
acid were added, and aqueous layers were collected. Isopropyl acetate and a
20% sodium hydroxide agueous solution were added to the obtained agueous
layers, and organic layers were collected. The solvent was distilled away
under reduced pressure. A residue was thus obtained.
[0448]
5th step

An ethyl acetate (15 ml) solution containing di-tert-butyl dicarbonate
(8.1 g) was added dropwise to an ethyl acetate (50 ml) solution containing the
residue obtained in the 4th step, followed by stirring at room temperature for
40 minutes. Nexti, an ethy! acetate {5 ml) solution containing di-tert-butyl
dicarbonate (0.81 g) was added dropwise, followed by stirring at room
temperature for 9 hours. Water and ethyl acetate were added to the reaction
solution, and organic layers were collected. The solvent was distilled away
under reduced pressure. 2-Propanol was added to the obtained residue. The
solvent was distilled away under reduced pressure. Water and seed crystals
were added, followed by stirring. Further, Z-propanol and water were added
and a solid precipitate was coliected by filtration. A white solid of tert-butyl
((18,2R)-2-{{6~chloro-5-cyano-3-fluoropyridin-2-ylyamino)cyclohexylcarba
mate (7.5 g) was thus obtained. '
[0449]

tert-Butyl
((15,2R)-2-{({6-chloro-S-cyano-3-fluoropyridin-2-ylyamino)cyclohexyl)carba
mate obtained in the 5th step in Reference Example 132 was analyzed under
the following conditions. It was confirmed that an optically-active substance
was synthesized.
[0450]
<Chiral HPLC conditions>
Apparatus: SHIMAZU 10A series
Column: Daicel CHIRALPAK IC-3
Mobile phase: n-Hex/IPA/i-PrNH2=95/5/0.1
Flow rate: 1.0 mL/min
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Temperature: 40°C

Wavelength: 210 nm

Retention time (minute): (R,S) 7.6, {§,R) 8.7
[04517

Reference Example 133

[Formula 153]

(\ FI\\H/CN
F CN Yk" N7 NH

B §
et NHBOC

NN N = |

NHBoA . /
Nen O
e

[0452]

1st step

7-Fluoro-N* N? I-trimethyl-1H-indazol-3,5-diamine (200 mg), cesium
carbonate (625 mg), Pdy(dba); (132 mg), and Xantphos {167 mg) were added
to a toluene (11 ml) solution containing tert-butyl
cis-2-{6-chloro-5~-cyano-3-fluoropyridin-2-ylamineo)eyclohexyvicarbamate
{354 mg), followed by stirring at 100°C for 6 hours in a nitrogen atmosphere.
The reaction mixture was cooled to room temperature, insoluble matter was
removed by filtration, and filter cake was washed with ethyl acetate. Then,
the solvent was distilled away under reduced pressure. The obtained residue
was purified by silica gel column chromatography (hexane: ethyl acetate = 4:1
to 2:3). Brown oily matter of tert-butyl
({18,2R)-2-{{5-cyano-6-((3-dimethylamino-7-fluoro-1-methyl-1H-indazole5-y
Damino)-3-fluoropyridin-2-yl)amino)cyclohexylcarbamate (277 mg) was thus
obtained.
MS (ESI m/z): 541 (M-+H)
RT (miny: 1.88
[0453]
Reference Example 134

The compounds shown in table 1 were obtained as described in
Reference Example 133.
(04547
{Table 1]
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Reference Example Structurs Gompound name ?58(%5‘&;?}/3& RT{min)

. ~ . tert-butyl {(1R,28)1~{F-oyano

A-thuore~H~{m—tolylamine)pyridin-
2-ylJamina)—i~cvclobutylpropan—
2-yijoarbamate

Reference Example 154-13 4584 188

Hert-buty! {1R281~{B-cyano—
6-{(3 5-dirnethylphenylaming)~3—

Reforence Bxample 134-14 "'%\rﬁ” # fluoropyridie—2~yamino}-1~ Agg 2.08
: O cvelobutylprapan—2-yDoarbamate

1, | /l\w ert-butyl ((IR28)1~{{B~oyanc~
w 3-ﬁuum~6-(’(3-; -
Reforance Bxample 18415 | W i methoxyphenyaminojpyridin-2- 470 1.83
\Y’éa "//‘\I!‘ vijamine}-1~evelobutyipropan-~2-
i i vikcarbamate

" N tort=butyl (TR28}1 ~{(&-pyano—
6{{3 8—dirmnethoxyphenylamine)- 506 193
S~fluoropyridin-2-~yiamino}~1- -

oyolobutyipropen—2-yhcarbamate

fRuferance Example 134-16

tert~buty} ({IR28)~1-{(B~cvano~
§~{{3.4—dimethoxyphenyl)amine)~
3~flucropyridin-2-ylamino )i~

oyclobutyipropan—2-yDearbamate

Refarence Example 13417 500 1.80

; ‘
tert-butyt (1R 28)-1~{{5-eyvano—
//\’;" I-Fuoro~~{(J~mathoxy-—4~

Referencs Example 134~18 / methyinhenyDamino)pyridineg- 484 208
} yilaminoy-1~oyciohutylpropan-2-
e

ylicarbamate
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MS(ESI m/z)

ylaminolhexan—3-yhearbamate

Referenes Example Strusture Compound nams (M) RT(min)
N
S, 2. 2 4:
"\/\L /‘g\N/ ytert-«butyi {28, 3R)-3~({5~avano—
' X\(w v F-fuoro—B={{f~methyl~5~{2H~
Reference Example 134~18 o e A~ 1,23~ trimzpl~2~yipyridin~3- 514 1.44
P yhamino)pyridine-2~
SN hamino)pentan—2-ylcarbamate
i
i/\ p
- 7z tert-buty! (1R, 28)-1~(6-cyanc—
;g 3-fiuoro—8~{(§—methyl~5~-(2H-
. N 1,2 3~trigzot-2-yljpyridin-3—
Reforence Example 13420 X Y Y , yhaminodpyridin-2oyliamine)—i- 580 1.60
- / {4—fiuorophenylpropan—2-
vilcarbamate
. /N
e
Z '
~. n\\/!ﬁs E raw tert-butyl (2R,38y-2-{{B~cyanc—
\{/ i i A-fiuoro~B~{{6-methyl-5~{ .
Raference Example 134-21 | 1 N ‘)\ 1,2.3~trizzol-2-yDoyridin—3— 514 1.48
g j ylamine)pyridin—2-
“‘\\)\ R vijamino)pentan—3~y|jcarbamate
e,
¥ e
/jf tert-butyl ({28 3R}~3~{§~oyano—
\(“ \ 3-fiuoro—6-((2-(2
Reforense Example 134-22 ; methoxyethoxyipyridin-4— 507 1.12
. vilamino)pyridin2-~ -
1 yllamine)pentar—2-yhoarbamate
\“J\O/\/"\
Z/Y\i/k“ tevzl{butyl {{2R, 38 -2~({5~cyano—
~ H 6-((b,6—dimethylpyridin-3~
Refarence Exampls 134-23 AN vidarmino - g—~fiuoropyridin—2— 481 1.10
ﬁ/’l‘}\ yiamino)pentan—3-ylcarbamate
1)
2
H
E \r" NN N taré—butyl ({38,4#!7"4;-((5—0\,'%0"
o t34o I S §~((5,6~dimsthylpyridin~&~
Referanoe Bxmrpie 134-24 N vilamino-8-fuoropyridin-z- 478 L.18
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Reference Example Structure Compound name gwnmﬂ@\ z: RT{min}

iert-butyl ((28,3R-8~{{5~eyanc—

P/m\x

. Afuoro~8—{1=methyi~1H-
Reference Example 13425 Vw\ a J indezot-B—yDemine)pyridin-2-
vljaminolheptan-2~ylcarbamate

it

514 1.63

. VN #
A
J\GJT T " itart-butyl (2R 38y2-{{5~cyanc—

3~fluore—B-{{1-methyi-1H-
indazoi-6~yllaminoJoyridin-2- 486 1.50
yhaminelpentan-3~yljcarbamate

Reference Example 134~28

veert=buty! (2R 38-2~((5=cvanc—
S-florp=f({1-methyl-1H~
indazol~S~yhatmincipyridin-2-
yiamineperian-3-vl)carbamate

Refarenco Exampic 13427 4886 144

tert—hutyl {(ZR38)-2-((5~eyano—
§~{{f-cyclopropyipyridin-3-
yhamine~3~fluoropyridin-2-
yhamino)pentan-3-ylloarhamate

Reforenco Exemvpie 134-28 473 1.20

tert-butyl (2R38)-2~{(5~cvano—
3~fuoro~6~{(2-(2~

methoxyethoxy)pyridin—4— 507 116
yhamine)pyridin~2~

yhamino)pemtan-3-ylearbamate | _
NN

Referense Bxample 13420

{

|

554

.. tert~butyl ((354R)-4~{(B~cysno~ |
nﬂz\/z 3~fuoro~G~{(2-{2~ :

. i i
Refersnoe Example 134-30 J\J.m\ m _M/ methoxyethoxy)pyridin—4— 521 .13

_ <_Wm3§cwv<1&:1m| )
vhaminolhexan~3-vlicarbamate
r,,.,L/\./\a/

tort-butyl {{TR.2SH1{{G—cyano~
3-fluoro~6-{m—tolylaminoipyridin-
2-yhamina)~1-cyclopropylpropan—
2-yilearbamete

Raferenve Exampie 134~31

440 1.93
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Reference Example

Compound name

J
MS(ES m/z) |
)

RT (i)

faforence Example 13432

stert-butyl (IR 28)-1-{(5~ayano~
§-{{3 B-dimsthyiphenylamino}-3=
fiuoropyridin—2-yDamino)~}~
ovelopronyinropan—2—
vhcarbamate

454

282

FReferenoe Example 184-34

tert-butyl {1R2E-1-{E-cyano— |
-fluoro~G-({3~ i
methaxyphenylamino)pyridin-2—
yhamine)-~oyclopropyipropan—2—
yhoarbamats .

456

1.83

e "

ters-butyt {{(1R28H1-({5~oyano~
6~4(3.5~dimethoxyphenybaminor~
3~flucropyridin-2~yiamino)—1—

sysiopropylipropan—2- !
‘yOcarbamate

486

1.82

Rafersnce Exampie 13435

tert-buty! (1R 28)~1-{5~cyano—
6-({8 4~dimathaxyphenyl)amino)—
3~fluoropyridin-2—yDamino)-1-
eyclopropyipropan—2-
vicarbamate

488

1.88

Reference Example 134-38

sert-butyd {(1R.28)~1~((5~oyane—
3-fuore—8~{{3~methory—4-
methyiphenyiamino)pyridin-2—
yaming)—~1 ~eyelopropyipropan—2—
vilearbamate

479

Refersnce Exanplo 13437

tert-buty! {(1R,28)}-1~{(B-cyano~
8~fluoro~6~{{4~

fiusrophenybaminolpyridin-2- :
yilamino~1~oyclopropylaraparn—2-
ylearbamate

444

1.84

Referenos Exsmple 134~38 i

tert-buivl (IR28)~1~{(5~cyano~
§-({2 d-difluorophenyarsine)~3- |
fluoropyridin-2-yhamina)~1~ H
cyclopropyipropan-2—
yviicerbamats

462

1LB7
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Reference Example | Structure Compound name MS{%ﬁi{:\}/:}: RT{min}
5 #
1 P tert~buty! (28 3R)-3~{{5~cyano~
| h ! 3—fluoro~g-{{5~fuore~6~
Rafarenoe Example 18445 | B methoxypyridin-3~ 481 1.80
yiiaminolpyridin-2~yliamino)-5-
& My methylhexan~2~yDoarbamate
~
o~
i i
N s
! {
A |
i ¥ tert-huty} ((1S.2R)-2-((B~eyano-
\/ &-fluoro—6—{B-fuore~G-(2H-
Refersnos Examply 13446 i 128~ iazok-2-yilpyridin-3~ 512 1.66
\< M yhaminejpyridin-2-
E ylamino)aycichexyllcarbamate
"
svod
]
Ilﬁ/ (-1 . N
! tort-butyl (18,2R)-2~{5cyano~
W 8 -~ 3-fluoro—g~((5~fuore—6-{1H-
Referencs Example 134-47 T ‘t 1,2 8~trinzot~T-yDpyridir-23- 512 1.59
: NG N yiaminopyridin-2-
\[< Y\ yilamino)oyolohexylicarbamats
N\H
L J
N .
t ;N’
s\)\ | tert—buty! {(28,3R-3-{{6-{(5~
W TSN {1 H-pyrazoi~T-ylpyridin-4-
Reference Example 134-48 £ ylaming-B-cyano—3- 508 1.78
N fluoropyridin-2—yDaminolheptan—
g  |Z-yhearbamate
\‘/\N /ie
i
H
-
|
t A 1 teri~buty! (28,3R)~-3-{(6{(5~
/Y [ 3 W {1 Hpyrazal~i-ylipyridin-3-
Reference Exanmpie 134~49 I X yiyamino)-5-oyano-g~ 509 1,74
r\ fluorapyridin-2-yiaminoy-5-
%/ methylhexar-2-yljcarbamate
3
7. Y/"//'N
POl
i b T tert~butyl (1R, 2831 ~{(5~oyano-
mi\/ P 3-fluare-6-({5-fluoro-G=~ i
- i morphatinepyrigin-3-
Reforance Example 134-50 | Uy | samingeyridin-2~yDamine)-i- 530 1,84

eyclopropylpropem2-
yicarbamate




Reference Example

Dompound nama

MS(ESI m/2h
(Mh)

RT{min)

Refsrence Example 134-51

tert-butyl {1828 1~{5~cvanc—
3~Auoro~6-{(5-flusro~~
morphotnopyridin—g-
yhamine)pyridin—2—yllamino)y-1i~
eyolohutyipropan—2-ylcarbamate

|

544

L35

Reference Exawple 134-62

tert-butyl {25,3R)-3-{(5~oyanc~
3-fuoro—8—{{5—fuoro-6~
morpholinopyridin~3-
vieminopyridin-2-yilamine j=4-
methyipentan-2-y{jearsamate

532

1.78

Reference Examgle 134-53

S~fhuoro—B~{{B~methyi-5~2H~
1.2.3~triazol-2~ylpyridin-3=-
ylaminepyridin-2-yhamine)—4—
methyipentan-2~vilcarbamate

sort—bichyd ({28, 8R-3~((B~cyaro-

810

1.7

Freference Bxampie 134-5¢

tert-butyl ((28.3R)~3-((6—~((5~
(1H-pyrezol-1-yipysidin-3~
yhamino}-E-eyano-3-
fluorspyridinr-2-ylamino -4~

M jmsthyiperdan—2-ylearbamate
O

485

1.67

Reforence Example 134-5%

b,

rert~butyl {28 3R-3~{(E-cyano~
3-fuoro—6-{{1—methyi~1H~
lindazol-6—viamine)pyridin-2-
yhamino-4—methylpentan—2-
yhcarbamate

882

1.32

Reference Examgle 134-58

tort-butyl ((28.31~3-{(5-oyano~
&-{{1~athyl~1H-indazol-6~
yhaminor-2~fluoropyridin-2—
yhaminoi-4—methylpentan—2-
yhoarbamate

486

1.80
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Reference Example

Structure

Compound name

MS{ESI m/z):
(pa+)

RT(nin}

Referencs Exanple 184~57

T
B
=

. 2
>]/°\!)\I‘/<1\/N‘,

tart~buty! (28 3R} 3~{(5-cyanc—

3-Runro—G~{{1~methyl~1H-

indazoi~5-yf)amino)pyridin~2—

yhamina)—~4-methylpentan—2-
vioarbamate

7

482

.76

Reference Example 134-68

<
r

tari-butyl ((28,3R-3-{(5~cyano~

vilamino-4-methylpentan—2~
. ivlearbamate
) |

T 6~{(1-ethyi~1FH-indazol-5-
q vDemino)-3-fluoropyridin-2-

488

1.78

Reference Exasmple 134-89

i 6

art-butyl ((25,3R)-3~{{B~ovane—
3-fuoro-G-{guinolin--g-
yisminolpyridin-2-yDamine) -4~
methyipentan—2-ylaerbamate

487

1.20

Referenae Exampie {34-60

tert~buty! (28,3R)-3~({5cyano-
3-fuoro—6-((2-methoxypyridin-4—
yhaminolpyridin-2~yDamina)~4-
methyipentan-2~yljoarbamate

AT7

Feferense Example 134-8¢

tort~butyl (28,2R)-8~{{S~oyane—
5~{{2,6—dimethoxypyridin—4~
vhamine)~3—flucropyridin=2-
vhamino)-4-methyipentan-2-
ylivarbamate

507

138

Reference Example (34-82

jert~buty ((28,38)-3-{(B-avano—
S-fuoro=g~{{2-{2-
methoxyethoxylpyridin-—4—
yhaminelpyridin-2-ylamino)-4-
methylpentan-2-yl)carbamate

521

Referanve Example 13463 |

tert-butyt {(283R)-3-((B~cyano~
8—((5,6—dimethylpyridin-3~
yhaming—3~fluoropyridin-2~

7 yheming~4-methylpemtan-2~
L yilcarbamate

i

1

475




MS(ES! m/z): ?

Reference Example Struoture Gompound name (a+HD RT{min)
i
J F"q/\\‘*/
it i
o i AL tert~uty! ({(28,3R)-4-{{5~cyano—
>‘/ \h/ Y - §~{{5~cyoiopropylpyridin=3~
Referenve Example 134-64 | s % 7 ylamino)y-3-fluoropyridin-2- 487 1.22
| yhamino)-4-methyipentan=2-
LN viJearbamate
: N
; 7. I N A
N N tert-~butyl ((25,3R0-8~((G~eyanc~
8 S-fluoro~g~{§~methoxy-b-(ZH-
Reference Example 134-65 | ¥ o 12,3~ trtazol-Z-yiipyridin—3— 540 181
P yhaminopyridin-2-ylamine)-5-
°W< Fan ,/h\ imethythexan-2-ylcarbamate
g m)
: A
" /L‘ tart-butyl ({1R,28)1~{{(§~oyano~ |
] oo 3"ﬂuuro-6*((6wm§:hcxy~5“(2**l~ !
» MY 1,2.3~triazol~2~ypyridin-3- i
Reference Example 134-86 \E/) & yPaminolpyridin2—ylataing)~1- 524 1.67
o fixg A ayslopropylipropan—2~
W< | »\ \> vilcarbamate
S e
’Y\/,N
/"\N/Km tert-butyl (1R, 28} 1~{(S~cyano—
o F-fluoro~g-{E—methoxy—5-{2H-
Fioferance Exsmpte 134~87 \(’ A 12,3~ triazol~2~yDpyridin—3— 538 1.77
! | vieminoipyridin-2-ylamino)-1-
"\T< \I,/\h:"> eyslcbutyipropan—E~yilcarbamats
i
//c e
/E F\E{\\"'/%N
]
P tort-butyl (1R 28)y1~{(6~oyano-
H \/\?' 3'~ﬁuoro-—6——ﬁ(5-)ﬁuom-5*(2-
. % methoxyethoxy)pyridin-3—
Reference Examrple 13468 ‘w/g 1/\" yaminolpyridin-2-ylamino}-1~ 518 1.73
5 [N eyclupropylpropan—2i—
\\l< " vilearbamats
G\//\ /
;. N # :
R)]\M/ i N
< # i
| w o ttert~buty! (1R 28 1{{5—avanc-
! \1/ 1 { I~fluoro—6—{(5-fiuoro~6-(2~-
Reference Exampls 134-89 1 i, /j\; methoxyethoxy)pyridin-9- 534 1.88
' \< § ylaminolpyridin~2-yamino)~i-
§ ! //5 syciobutylpropan-2~ylcarbamate
| s




Reference Example

Compound name

WMS(ESI m/z):
(M)

RT{min}

Referonce Bxampie 13470 |

tert-butyl (28,3R)-3-{(5~cyaro-
S~fluoro~B-{E~fore~6-{2—
methoxyethoxylpyridin-3-
vilamino)pyridin-2-
viamino)pentan-2-yljcarbamate

547

1.72

Referenne Example 184-T1

tert-butyl ((23,3R)-3-({5—cyano—
3-Auoro—a—{{5—fupro=f-{2=
methoxyethoxyipyridin—3-
viamine)pyridin-2-
vhaminolhexan-2~yi}carbamate

521

1.80

Refarence Example 134-72

beA
\ 7/

tert-butyt ((28,3R-3~{(5—ayano—
3~Ruoro~b~{5—Ruoro—6-{2-
methoxyethoxylpyridin-3-
yiaminejpyridin-2-yhamino)}-5-
methythexan—2-yhearbamate

507

Refsrence Example 134-7%

tert~butyl (28, 3R)~3—{(5—cyanc—
I~utro-5~{(6-{2-
methoxyethoxy)~5~{FH~1 2,3~
triazot-2~ypyridin—-g3~
yhamino)pyridin-2-yDamino)~5~
methythexar~Z-yhcarbamate

584

1.85

Referencs Exampty 134~74

dfluoro-6-{6-methoxy-5-(1 H~
1.2, 3~triazol-1~yhpyridin~3-
yhaminclpyridin—2~yDamino}-&-
methythexan—2~ylearbamate

tert—buty] ({28 3RM3—{{E-ovano— |

540

1.83
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r
Refarence Example Structure Coampound name MS{E(Em&}: RT{min}
/ul
L NS z
i :
' N *;]m itere-butyl {(18,2R~2—{(5-evano—
o , . A-fuore—§~{(5~fusro~&~ .
Referenaa Exampte 184-75 ”“\f/’ J/\( methyh:yri?ian*y’.)am)ino)Dyridin- 459 .74
! 2-yhamino)oycliohexylcarbamate
NS |
i k {
" \ &
A
LS tert-butyl {1R,281~{{5~cyano-
TP 3-fluoror-{{6-{2~ ;
. Yf . 1 methoxyethoxy)-5~{2H~1,2,3~
Roferance Example 134-78 e M e ‘triazoi~2—yDpyridin-3- 568 1.70
KJ yhaminoYpyridiee-2-viiaming 1=
9 * . ioyolopropylsropan=2-
i L vijcarbarnate
lt
o P
f /K tert-buty! ((1R,28)-1-({~ayanc—
] L i 3flupro~6-{{B-methoxy~5~{1H~ !
Dom 1.2 3~trigzol-1~yDpyridin~3— i i
Roferancs Susmple 134-77 | \fﬁ i/ Il yheming pyridin-2-yamine 1~ 524 i 1.69
' 3 LN ayolopropyipropan—2- }
\‘< \!/)\ TN, lylearbamate
LW/
/N
;e
i
5 w'///‘\rlm tert-butyl ((IR.281~1~{{5~cvano-
i (o '2\ B~{B~ethoxy~5~(TH-1 ,2),8— ;
~ N trinzol—1—-yDpyridin-3-yiammo} |
Referanoe Exampie 134-78 ] | i 5' . 3-fluoropyridin-2-yDaminoy1- | 538 178
< S N N, cyciopropylpropan—2-
é‘\l Li_/ yhearbamate i
55od
\ixﬁ W [tert-butyt {(1R28)~1~{(5-cyano—
e ‘/K ﬁ"((S*ethoxy;}ﬁ'-('iH-Spyrazo}—%
g > vipyridin—3-vamino)}3—
Refarsnos Example 13479 | | g ) Tuoropyridin-2-ylaminci—1- 537 1.86
"'\< Sy cvelopropylpropan—2-
i yljcarbamate
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Referenoe Exampie

Structurs

Compound name

| MSEST m/2)
i Qddl)

RT{mir)

Reforense Example 184~88

£

tert-butyl (1R,28)1~((5~cyano—
3~fuorc—6~({(~{2~
methoxyethoxy-8-(2H-1,2,3—
triazol-2—yhpyridin—3-
yiamino)pyridin-2-ylamine)-1-
sycliobutyipropan—2-yiicarbamate

582

1,80

Reference Example 134-81

tert-putyt (3R, 28k 1~({5~cvano—
S-fuoro~8~{{G-mathoxy—5-{1H~
1,2,3triazok t—yijpyridin—3-
yhamino)pyridin-2-ylhamino)-1-
cysclobutylpropan—2-ylicarbamate

438

1.79

Referenos Example 134~82

tert-butyl (1R 2SH-1~((5~oyano~
§-({6~ethoxy-5-{1H-1,2,3-
triazol—~1-yiipyridgin-3-vDamino)-
3-fiuorepyridin-2-ylamino~1-
eyelobutylpropar-2-vilearbamate

552

1.88

Reference Exanole 13483

tert~butyl {(1R,28+1-{{§~cyano—
§~{(8-ethoxy-5~{1H-pyrazel-1-
yiipyridire-3~yDarmino)-8~
fuoropyridin-F~yDamino}~1-
eyciobutylpropan—2~ylicarbamate

851

.07

|
Foferenve Example 13484

tert-buiyl ({258 38-8—{(5—cyano—
B~fluore—6~({ i-methyl-1H—
indazol~§~yiamino)pyridin—3~
yhamino-4-sthoxvbutan—2~
iyhoarbarmste

818

1.53
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L MS(EST m/2)

Reference Example Structure Compound name (1) RT{min}
T
| tert~buty! ((28,38)-8-((5~cyano~
‘\r/“\)\u/\f’ i 6~{(1-ethyi-1H-indazol-4~
Referencs Example 13485 P | yhamino)-3-fiuoropyridin~2- 530 172
\ |Yamine)—4-ethoxybutan-2-
/ |Weerbamate
6 SN 7z
LA
>K Y tert-butyl ((28,38)3~(Goyano~
H P S-fitoro~f~{{5-fluoro~6~
Reference Example 134~86 ./\Ig morphalinopyridin~a- 566 1.62
& . Yheminolpyridin-2~yhamino)-4-
F o lethoxybutan-2~yi)cerbamate
o
J
il - \% :
"\l I‘,}\ tett-buty! ((28,28)-3~({S-ovanc~
%\f N 6~{(1-sthyl~1H~indazol-5~
Referance Example 134-87 5§ & g yiamino—3~fuoropyridin~2- 530 1.62
o ] yhamino~4-athoxybutan—2-
\(> vioarbamate
S
] P
¢ 2 /
;\j\vri tert-butyt ((28,38}-3—{((5~cyano~
>K’\[/ N 3~fiuoro—6—{(G~methyi~5~(2H~
Referencs Example 134~88 E H 1,28~ triazolt~2~yipyridin~3- B44 1.5¢
h yiamina)pyridin~2-yDaminoy~4~ |
i \\\)\N«"" sthowybutan-2-yljoarbemate
U b
: 5
i ,/0 & e /.4/*//
a 1\ N .fl;
>/ ) i N tert-butyl (28,383~ {{5~cyano—
S 6-{(1 3-dirsathyi-1H-indazoi-5-
Reference Example 134-69 e yilamino)-5-fiioropyridin-2-— 488 1.86
i vilaming)-4-methoxybutan—2~
Sy >_,yi)carbama‘be !
/"*“/ |
L
; N i
Do ™S N TSN tert-butyl ({28 38)-3—((G-oyano~
o T T B i 3fluoro—b—{{6—methyl-5~(2H~ '
Raference Exsmple 134-80 l ° ‘/\‘ 1,2.8-triazol-2-yDpyridin—3- § 512 1.62
i 1‘ viamino)pyridin-2~yDaming-4-
‘ ”\ﬁ P methoxybutan—2-yhcarbarnate
% L e
{
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Referenve Exampis Structure Carapound name MS{?&}H";’& RT(min)
i i?
. N
bod | tart-buty! ((25,38}-3~{(B~cyano~

ff\ 3-tluore~&~{{5~fluoro—6~
Referenas Example 13401 i morpholinopyridin—3— 534 1.68
\K‘\F ylhamino)pyridin-2-yllamino)-4-
methoxybutan-Z-yhearbamate

F\/"\/'//
Q\;“)L‘()\T‘ tert-huty! {28 3R3~{(B~ayano~

] m:\]/o 6“({6"‘3’“10)@"5‘(1 M1 ,2.3—

Referencs Example 134-82 | triazol-ylipyridin—3-ylamincr 554 .85
bl oW o 3~fluoropyridin-2—ylamino}-5—
\[\ TN, imethythexan-2—ylloarbamete
c‘\’ '@/ : ;
i
—
~ ‘} /Y
ﬁj\ﬂ i tort-butyl ((28,3R)-3~{B-cyano—
W\/D §—{{6~ethoxy~6—{1H~pyrazal~i-
Reforence Example 134-03 i ] yhpyridin—&~yiamine)-3~ 52% 2,00

N o fluoropyridin-2-yllaminolpertan—
\ﬁ Y Y 2-yPoarbamate

tert-butyl {25,8R-3~{({5-cyano~

!  le~ts
4 " ~{{5~ethoxy—5—{(1H-pyrazol-1-
Refersncs Example 194-86 | 7 E/\E yipyridin-3-yllamino}-3- 538 2.08
d H P fluoropyridin-2-y{laminolhexan—2~ ‘
W< ¥ vcarbamate |
é.\i y
3
F, S Z2
o tert-butyl {(28.3R)-3-{{6~ayano- |
\r“ 0 a-fuoro=6-(6--
Raforonce Exampl 104-95 'S NP methoxyethonl o @R 12 L gee 1.72
i },‘ vijaminoipyridin-2-
\W yhaminojpentan-2~ylicarbamate
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Referance Example Structure ‘ Gompound name MS{?&&:{ 25 | Ritmin)
\ \glu/ S :
N \/O ! tert-butyl {{28,3R3~{(5~cyano~
) o s 3~fluoro—8~{{6~{2~
Reforonae barrle 13480 | (;:‘\ P t"jgi‘:;;’ffg;ﬁ%;:;(gf‘”‘ 28 570 1.81
\F\ | k‘:J yiarmino Jpyridin-2- )
“\l N yhaminohexan-Z-yiloarhamete
~ !
” tert—butyl ({28, 3R)~5~{(5~cyano-
§) - S—fluoro—6~{E—methoxy~E~{1MH~
Reterance Exampla 134-87 2 K T 1,2, 3~triazol~t~yipyridiee-3- 512 1.71
i yhamino)pyridin-2—
& )
Sy N yhaminopentan2-yhoarbamate
H oL, -
““
{ .
L - e
I:[m Hert-butyl (28, 3R)-3~{(§~cyvano-
H ! 3~fluoro~b-{(6-methoxy=&~(1H-
Referance Example 13402 "’"n\f/ 1.2.3~triazol-t—yDpyridin-3- 528 1.7%
\, vijamino)pyridir-2-~
é\’< “\/{\N/”\ yliamino)haxan-2-y)earbamats
i s
I,
[ /-‘_
I
; ’ N/’\'im tert-hutyl (28,3R)-3~{{5~cyano-
RN~ ~. §—((6—athoxy-5-{1H-1,2,3~
Refershcs Example 134-8% f }-! triazoi~t~yipyridin-S$-ylamino} 526 182
A I~fluoropyridin—72-~
vamine)pemtan—2~ylcarbamate
\1 tert-butyl {28,3R)-3-{(5~oyano-
-{{6—athoxy-5-{1H-1,2,3~
Reference Example 134-100. riszot-1~ylipyridin-8~ylamina~ 540 1,80
3~Fuorapyridin—2~—ylarminolhexan—
2-ylicarbarmate :
tert-butyt {(ARAR)-4—~{{B~cyane—
6-({1,3~dimethyl-1 H-indazol-5-
Raference Example 184~101 yhamine)-3-fluoropyridin—2- 488 1.41

vhaminotetrahydro~2H-pyram-3~
yicarbamate
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Reference Example

Compound name

| MS(ESE m/2):

(W40}

B{min)

Referansa Example 134102

itert-buty! {GRARY4~{(§~oyana—

-fuoro—B~{3~fuoro~1~methyl-

1H-indazoi-i-vljamino)pyridin-2-
yhamino)tatrahydro-2H~pyran-3-
vl}earbamate

500

1.53

Rafavenss Example 134108

jrert-butyl {{BRAR-4~{(5~cyano—

. 18~Huoro—&—{{I~methoxy-1~

imethyl—1 H-indazol-G-
yhaminolpyridirr2-~
yhaminoftetrahydre-2H~pyran-3-
vijearbamate

512

1.54

Reference Example 134104

!

A

N

Hert-buty! {BR R4 {{5~ayano—
$-fivoro—B—~{{T-fuoro~3—
methaxy—1—methyt-1H-indazol-
S~ylaminopwidin-g~

yhamine ftetrahydre—2H-pyran—3-
wvhoarbamate

530

1.83

Reforsnpe Expmple 154-106

N
.

e
oY
X

#
I

=
.
I
>,._

A

i

tort-butyl {3RAR4~((5-cyano~
6~{(8~{dimethyiamino)—1~mathyl~
1H-indazot-F-yDamino}-3-
flucropyridin-2-
yhaminoetrahydro-2H-pyran—3-
vicarbamate

525

1.48

Reforence Exermple 134108

A
N
\

/z'-\..

!

\t

tert-tutyl (BR4RM4-{{B—cyano~
6-{{3~{dimethviamino}-7-fluoro—
1~methyl~1H~indazol—5~
yhamino~3-fiuoropyridin-2-
yhaminoetrahydro—2H-pyran—-
ycarbamate

543

Reforance Exampie 134-107

,,_u
e

A C
O\

A
ot
8
v

r

tort-butyl (3R 4R)-4-((5-syano-
I~fluoro—8-{B~meothyt-5—{FH~-

1,23~ trigzob~2vDpyridin-3-
yilaninopyridire-2-
yheminoletrahydre~ZM~gyran—3—
yioarbamate

510

1.38




Refersnce Exampie Structure Comprund name MS(?S_E;?)/Z): RT(min)
/r’\- K F / :
ﬁ /L Mert-butyl (GRAR)-4~({F~cyano~
§ooo ’i‘" ‘ I~fuore=&—{{6—methoxy-5—~{1H~
0 Btriam el P
e Bele e HN\]/’ B Ve S b26 14
& LGN iyijamino)tetrahydro-ZH-pyran-3-
\§< A :yiearbameate
/é e/
/N
" /ﬁ o Z
PPN - tert-butyt ({(BRAR4-((5-cyano—
p! L ’]‘“ 3—fluoro—E~{{6~methoxy~§~{2H~
Roforonce Bxsple 114-108 " N ;;i;ﬁg;";ﬁ;f;}f"“d‘”"a“ 528 1.43
i N A yhaminojtetrahydro-2H-pyran—4-
7< [ ‘g >\ yhearbamate
-~ e
*\/\/‘ %
| i
N A
\'ﬁ/\"/l\”' tert-butyl ((%R,#R)—ﬂ'-((ﬁ-cyano*
I 3~fuoro—6—{{5—fuoro—6-
P e . N
Reforence Exampls 134»110% é ﬁf‘ P ;;g;?:ﬁ; ;i}g?s_‘_’;:s 832 1,48
\I< i vlaminoYtetrahydro—2H-pyran-3—
Cj yhicarbamate :
!
F |
| oved
A A tert-butyt (3R, 4R)-4~((5—ovano-
\‘i i ¢ I I-fuoro~6—{{B—methyipyridin~3—
Referenos Examsle 134~111 NP N yllamino pyridin-—2- 443 1.038
i 5 yllaminotetrahydro-2 H—pyran-a~
éK LN yhcarbamaze
F. ,%N
ﬂ/ vl [/
S tert-butyl (BRAR}-4~((5-cyano~ |
oo 3~fluoro=—6-{(6-methylipyridin-3-—
Referance Example 184-1121 & vilaminopyridin—2— i 443 1.00
\Kg § ﬁ yhaminaXietrahydro-2H-pyran-%-
o, N 4 ylicarbamate
: W< Y
Lert-butyl (1R, 28)-1-{(5~evano—
3~fuoro—b—{(5~fivoro~6-
methylpyridin-3—yDamino)pyridin- 459 1Bt
2~yhemine)~1~soyclopropyipropan— i
2eyljcarbamate !
i
]
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Reference Exampie

Structure

Compound nams

MEB(ESE m/2):
(85+H)

RT(mir)

Referenon Example 134-114

3-fiuoro=-G-{{5~Auoro—~&—
methylpyridin-3-yhaminoloyridin-
2-yhamino}~1-oyaiobutylpropan—
2—yljcarbamate

tert-butyl (1RZ8H1~{{5~gyanc—

473

172

Reference Example 134-115 wi

tert-butyt (28 .3R-3-{(E~cyano-
3~fluoro-p-{{B-fiuore—6-

2-yllaminolpentan-2~
iyDearbamate

i

imethyipyridin-3—yDamineo)nyridin-

447

1.59

Reference Example 134115 m.l;

Lert-butyl (28,3R3~({(5~cyano~
3~fuoro—~G-{{5~Ruore~6~

mathyipyridin-3-ylamino)pyridin-
2~yhamirohexan-2-yl)carbamate

461

1.88

Referenes Example 134-1171

tert~butyl ((25,3R)-3-{5—ovanc—
3~fluoro~6—{{5~fluoro—&~
mathylpyridin-3—ylaminoypyridin~
Z-yhemino-i-methylhexan—2-
yhsarbamais

478

1.7

Reference Example 134~118] #X

tert~butyl (3R 4R)~4~{{§~cyano~
F~fuoro-G-((E-fluoro—-
methyipyridin—3—yDaminolpyridin~
2-ylamino)tetrahydro~2H~pyran—
FyDearbamate

461

1.40

Faforonce Exanple 134118

S-Huoro—&—({B~moethyl-5-(2H~
1,2, 3~trigzoi-2-yi)mridin-3-
yharino)pyridine2-yllamingj~i~
ayclopropyipropylicarbamate

jrert-butyl {18.2R~2~{(B~cyaro~

508

1.88
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Reference Example

Structure

Gompount name

MS(ESI m/z)
{M+H)

RT{min)

Reference Example 134120

tert-butyl {(18,2R-2-{(5~cyano—
A~fuoro~6-—{{5-flugro~6—
morpholinopyridin-3-
yhamino)pyridin-2-yDamino}-1—
eyolopropyviprepyoarbamate

530

170

Referanoe Bxample 134-121

art-butyl {(18,2R)~2-{(5-cyano~
3-fiuore—6~{{2~{2~
methoxyethoxypyridin—4-
yiaminoypyridin-2~yDarnino)~1~
oveloprepylpropylearbamate

501

131

Reference Example 184122

Ky

rert-butyl ((18,2R)-2-{(5~cyano—
§—{(3,5—dimsthoxyphanylamine}-
3-fuorepyridin-2-ylaminej—1-
cysiopropyipropylisarbamate

488

1.82

Roferance Exampin 154-128

Hert-butyl {18, 2R 2-{(5~oyanc~

6~{{1~ethyl~1H-indazol-5~
vhamino-3-flucrepyridin~2~
viemino)}—1-
syclopropylipropylicarbamate

484

1.7

Refurence Exapmple 184~124

itert~butyl {{3RAR)~4~((E~cyano—

A-fluora=6-{{3-Ruoro—2~
morphotinopyridin-4—
yilamino)pyridin-2-
vhiaminoXetrahydro-2H—pyran—3—
ylicerbamate

8§32

1.33

. Reforsnve Example 134-126

tert-butyl {{(RAR4~{{5~eyano~

1 3~fluoro~6-{{5-fluoro-2-
imorpholinopyridin-4—

vilamino)pyridin-2-
yijaminoRetrahydro~Z H-pyran—3~
yiisarbamate

532

118
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MS(ES] m/z) |

Refersnos Example Strusture Compound rams M) AT min)
sSod
”\/’ﬁ“ - g/(\n His
I ~' tert-buty! (_(éS,SR)-a-'((Bmoysnw
F-fivoro-G—{{H-fuoro—6-
Roferenoe Example 184-330 m morpholinopyridin=3— 536 1.5%
\‘[/\r yijamino)pyridin-2-
s vhamino)pentan-2-yhearbamate
lizj |
i .
" Z
\) a
>/°Y . N ¥ o .
I ] ert-butyl {(28,3R)~3~{{5-cyano~
“ = P 3-fluoro-6-{E-fluore—6~
Refergnos Example 134-334 i morphalinopyridin—3- 850 1.58
S (vhamino)pyridin-2~
yllaming)hexan~2~yihioarbamate
E 2
g8 od
N #
>‘/° B[/ i ¢ Tﬁ (R)—tert‘-k()utyi {2-{(5~cyanc~3~
A fluore—B—{{&~fluoro—6—
Reforenos Example 134-134 1/\|| morpholinopyridin-3- 550 1,88
AN vilaminoipyridin-2-yDamina)~4—
methyipentyloarbamate
™
@
\L .
. 2
X
>/°\p/ T ¢ s tert-butyd (28 3R}-3—((B~ovano~
i & E A 3~fluoro—G-{{B-fluoro—f~
Refaranos Example 134135 E morpholinopyridin=3- 564 1.68
LNy yhamino)pyridin-2-
l yhaminotheptan-2-yilearbarmate
(i
J
/j .
€ H
_| i tert-buty! (IR28> 1~{{5~oyano~ |
\Wb\‘!j\"/\"" :3~fluoro—G-{§~methyi~B-(2H-
Referencs Example 134-138 ] 11,2, 3~triazol~2~yDpyridin-a~ 584 1.84

vhamine)pyridin~2-yamino)~1-~
oyotohexylpropan—2-yijoarbamate
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Reference Exampie Structure Gompound name Ms(?gi_;?)/z': RT{mir)
N
A tert—butyl {{1R,28)~1-({5oyano~
! ) ¥ ¥ 8~{1~ethyt1H~indazoi~5~
Reforonoe Example 134<137] b, N yilaminaf-3-fluoropyridin-2- 870 1.91
\f’ f B yhaminey1~cyciohexylpropan—2-
’\/‘l) vhcarbamate
W< \/’%&/
: Z
ﬁ\j !
tert~butyl (1R, 25)~1-{(5~ayano— :
S-fluoro=g~{{1~{2~methoxyethyl i
Referarict Example 134~138 | 1H~indazob-5~yijamine}pyridin—2- 542 145
yhamino)~t~oyclopropvipropan—2-
vhcarbamate
. 2\ tert—buty! ({{3(8,4&1:2}—'4-((5“\3%(10»
. -fluoro-e~{(1-{2-methoxyethyl)~
Rofareros Eaayds 134128 o | 1t~ indszol-5-yDamino)pyridin-2- 544 1.50
| ylaminolhexan—3-yljcarbamate
—_ /\/
i i
H ¢ R
-
. i bty (25.98-3-(5-oyane-
N ~ ] L 6~{(3.5—dimethoxyphenylamine)—
Reference Exampie 134-140 XT : 3~fluorepyridin—2-ylamino)-4-~ 508 1.58
? / methoxybutan—2-yljcarbamate
‘ \v/\\/\o/
™~
|
. 4 ‘ )\ ‘ter&—butyi ((28.33}“3,—((5~)~oyano~"
» . i 4 1t 6-({3,5—dimethexyphenyllamino)~
Reforence Bxampla 134~141 >{/° f 7 S fhsoropyridin gl 522 1,68
. %/ sthoxybutan—-2~yloarbamats
N’ o«
]
N
i S
L F\/\// tert=buty! ({1R.28)~1~((5~cyano-
. /E\m /\ B~{{3 B~dimeth oxyphenyi)a)ni'm f{}-
Reference Eunmple 134-142 § & 3-fluoropyridin-2-vheminoy-1-{4- 558 1.76
>“/ﬁ\§/ i H T fluoropheny)propan—2-
i 3 # A vilcarbamate
S
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Reference Example Structure Gompound name MS{%&L’%’I& RT(min)
NP Z
N NN tert-butyl (2R,38)-2~{(5~cyanc~
X ' 3-flusro~B~{{E—fnoro—t-
Referance Example 134-143] W8 methylpyridin~3-yDamine)pyridin- 447 1.58
\('K R 2-yl)amino)pertan—3~
AN N yDearbamate
i
b A
i
. tert-butyl ((25,39)-4~(G~cyano~
\\}/«”;,! W S I~fluoro—G-{(5-fuoro—6~
Refersnce Examplz 334-1d4 { methyipyridin-3—yDamino)pyridin— 463 1.67
\K J 2~yhamine}-4-~methoxybutan-2-
e* [Ny vilkoarbarmeate
/ N
‘ FW// ]
/ ) tert~butyt (1R 28)-1—{5—cysno~
K/\*‘ \?h 3“?1;0:0*6“({5*%3{0%-)
. methylpyridin-3-yhamino)pyridin- s o
Reference Example 134~148 Wi . Pmylaming)-1~{4— 513 .82
i fluorophenyliprepan—2-
j< “j/\F yllearbamate
e " tere-butyt ({18 2R)~2~({6~cyano~
A " 3-fluero~8—{{5-fuoro~g~
Refarerce Example 184-146 \T/‘ l,/\{ {methylamino)pyridin—3- 474 1.42
| ! ii yDamino)pyridin—2—
\F\ SN yilamino)oyciohexyloarbamate
/‘M
<E # ’//' !
? tert-birkyt (1R 285~ 1~((5~cyano—
4 "//A\'?“ J-fluoro~G~{{S~tucro~f~
" Wit A {methylaminoe)pyridin-3-
Reforenos Example 134-147 \r" A | wamino)pyridin. oy Damino}1~ 474 137
N eyclopropyipropan—2—
\;< Y\F ylcarbamate
i P
— . /\fw
\/Lﬁj\/ " jtert-butyl ((1R,2S)~1~{{5-oyano-
4 {3-fluore—§—-{{5~fuore—6~
Refranoe Example 184148 g (\, {methylaminopyridin-3~ 488 1.48
i 4 I yilamino)pyridin—2-yheming}-1-
\< ! Y\(: cyclobutylpropar—2-ylcarbamate
! /g,y,
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Reference Example Structure Gompound name MS(%&;!}/’ z: RT{min)
. /ﬂ'
j\ f/
N tert-buty! ({28, 3R)-a~{(B-cyano~
" ! S-flucro—G-((5-fluarc—6~
Reference Sxample 194~148] " "‘fﬂ o (methylaminoipyridin—8— 462 1.34
| vhaminopyridin—2~
K A " yhaminolpentan—2-yloarbamats
A
" PN 2 7
|}
Y " tert-butyl {28, 3R-3-({5~cyanc—
? 3-flusro—6-((5—-fluore—§- )
Reference Sxample 134-150 '“\(" {methylamino)pyridin-8- 478 1,48
& ‘ vhiaminojpyridin-2-
\K My . yDaminoYhexan—2-yi)osrbamate
P
W Z
! ] ;
.y aw tert-butyt ((28.3R)-2~((5~cyano-
Y\N ! 3~fiuoro—t~{(S~fuoro—G—
Roference Exampte {34~181] W : {methylamino)pyridin=3- i 45D 1.54
| yhamino)pyridin-2-yhamino)-5-
°\K M . methyihexan—2-yllcarbameste
I /NH
x
a\/»\’/
i
YW} y m_/N\.-/’\m tert-butyl (2R 38)-2-{(5~cvane—
| i " 3-fluoro—§—{(8—methoxy~5-{2H~
Refurancs Sxample 134~162 ¢ 1.2 3-triazoi-2~yipyridin-&- 530 1.58
N\J\, vhamino jpyridin—2~
Y - iviramino)pantan—3-yloarbamate
T
=
“\)\ﬂ | PN tort-buty! (28,38)-~((5-cyanc-
XTN i n 3-fiuore-§-((6~methoxy=~5~(ZH-
Reference Example 134~153 ¢ £ 1.2, d~triazol-2-yl)pyridin-8- 546 1.44
{ yhamino)pyridin—2~yDamino 4~
“\)\,)./” methoxybutan~2-yvl}carbamate
LD
N .
é A 7
g\j\ ! tert-butyl {(28,38)-3~{(B~cyanc
\ﬁ)\ﬂ/ e 3-fuoro~e~{6~methony-5~{ZH~
Reference Exarnple 134154 i 1.2,8-triezol-2—ylpyridin-3- 560 1.58

vilamina)pyridin~Z-yDamino)~4-
ethoxybutan-2-yl)carbamate
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Reference Example Structurs Compound name Ms(%g:ﬁa’; 2 RT{min}
/1'{
2., .
\K’"\J\AD/\,/ teri~bukyt ({(2R,48)~2~{(5~ovano~
| H 3-flucro—G-{{B-methoxy—~&={1H~
Roforance Example 134-155 5/ ~ 1,2,3~trinzok-1~ypyridin~3- 530 152
! | vheminoYpyridin-2-
NN ivlemino)pentan-3-yhearbamate
QN;
itert-buty! {(38,4R)~4~((5—cyano—
3-fuoro—6-~{{f-—methoxy—5-{1H-
Reference Example 194~158 1,2, 3~triazol-t~vipyridin—3— 542 1.58
yhamino)pyridin—2-
. viiaminolhexan—3~yloarbamate
R tert-butyl (28,388 ({G~cvano—
>[/O\];( 3~fivero—B—((B-methoxy—5—(iH-
Reference Examply 134-157 ¢ 1.2, 3-trinzol-1-yDpyridin~8— 546 1.44
f viiamino)pyridin-2~ylamine)—4—
N 4 methoxybutan-2-ylcarbamate
'
1
o
S H
G A
. ) /T\/\/ tert-butyl ((28,387-3~(5~oyvane—
I/\]/ Y et 3-fuoro=f~{B-methoxy-5-{1H~
Refarsncs Example 134-158 H 1.2, 3~triazok1~ypyridin-3~ 558 1.54
t; yilamino)pyridin-2~vhamine )4~
& L\ o ethoxybutan~2-ylicarbamate
T
\ o
. #
A\]/k-)\g/ - tert-buty! (18 2R-2-{{5~cyano—~
o : ! S—-fuoro~b~{(6~methoxy-&-({H~
Reforence Exasple 134150 \1/ 1,2 3~riazol~1~yDpyridin-3-~ 524 1.88
} 15 yhamingiayridin—2~yHaminoy-1-
\K R e \, cyclopropyipropyl)carbamate
0\ e,
o
r\\rl \ Z
A\H\"/ l\uf/”\,m tert-butyl {152R)-2~({(5-cvano-
ol K 3-fluoro~g-({-methoxy—§~{2H-
Referencs Exampie 134~160 g \ff’o ) 1,2,8~triazol-2-yloyridin-3~ 524 1.8%
¢ i i vhamino)pyridin-2-yijaminoj~t~
\< W\c{/" N cyciopropyipropyDcarbamate
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Reference Example

Structure

Compound fniame

MS{ESt m/zh

{MH)

RT{min)

Reforance Exemple 134~181

w\ﬂ”

;.-_.,,‘

tert~butyl (1 8,2Rp-2~{{(5~oyano—
&~{{1-(2,2~difiuoroethyt)~3—
methyi~1H-indazol~5~ylamino}—
d-fuorepyridin—2-ylaming)-1-
oyslopropyipropylloarbamate

175

Refarence Evermpie 134—162

tert—buty! (18,28 2—{5~cyano~
6-{(3—~(dimethylamino)-1~methyi~
1H-indazol-5~ylamino)-3—
fluorepyridin-2~ylamino)~1-
cyclopropyipropylicarbamate

§23

1.70

Reforance Exarnple 134-163 ©

tert~hutyl (1R 28~ 1-{{B-ayano—
3-fluoro-g-{gquinalin-g-
vismino)pyridin-2-ylamino)y-1~
phenwipropan—2-yhicarbamate

513

1.45

hart-hutyl (1R,281~{(&—cyano—
S-fuoro~-((6~methyi-5~(2H~

1,2, 3~triazob-2~ylpyridin-3-
yhaminepyridin-2=~ylaming}~1-
phenyipropan~2-yloarbamate

544

1.73

Referencs Example 134-165

tert-butyl {1R28M1~{G-oyane~
d~fiuoro~B-{(6-fluoro—f-
morpholinopyridin=-3-
yhaminopyridin-2-vilamine)1~
phenyipropan-2-ylicarbamate

568

1.80

Referencs Example 134-188

tert-buty! (1R, 28)-1-{E~eyano—
6~{{3~{dimethylaminc)~1-~methyi-
{H~indazol~b-yllamitio}-3~
fiuoropyridin—2-yDamino}~1~
phenylpropan—2-ylcarbamate

559

1.78
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Reference Example

Struvcture

Compound name

WMS(ESI m/z)
(G

RT{min)

Rafersnoe Example 134~172

tert-butyl (1R 28)1-{(5~cyano~
§—{(1~ethyl~1H~indazoi~5~
yhemino )} 3~Ruorepyridin-2-
yhamino - 1-(4—
methoxyphenyipropan-2-
yilearbarmate

§80

1.77

Raference Example 134-173

tert-butyl (1R2S1~{(5-evano~
§~{{3~{dimethylamino)~T-methyl-
TH-indazol-E—yhamino)}-a-
fluorepyridin-2-yhaminoi1~{4-
methoxyphanylpropan—2-
vicarbamate

887

1.78

F.
}
m.\\f/zm\/!aw
Refersnce mgaio 134~174 W
J\.

o

tert-butyl {25 3R)-3—~{(~cyano~
~fluoro—§~{6-methyl~5-{2H~
1.2.3-triazok2-yDpyridin—3~
iamineJpyridin-2-yaminoy-5-
{methylthiolpentan—~2-
viloarbamate

§42

1.61

Reference Exampls 184~3178

tert-buty! (28, 3R-3~({(5—evanc-
S—fluoro-~{{5~flucro=g-
smorpholinopyridin—3-
yhaminoipyridin-2~yhamino-5—
{methylthiolpentan—2-
yilcarbamate

564

1.81

3
TS
; A
n N
Reference Examnple 134~178

ftert-butyt ((28,3R-3-{(5—cyeno—

§-~{(3,5dimethoxyphenyhamine -
d-fuoropyridin-2~ylamingj~§-
{msthylthiolpentan—2-
vilcarbamate

§a6

1.26.
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Referance Example

Strugture

Gompound name

MS(ESI m/z)
+H)

RT{min}

H

Referonos Exatmple 132-177:

tert~butyl (25,3R-3~{{E-oyano~
3~fluoro~&-{{2-{2—-
methoxyethoxypyridin—éd~
yhamino)pyridin—2-yiaminoy-5-
{methylthio)pentan—2—
vicarbamate

520

1.74

Referghoe Example 134~178

ters-buty {(BR, 484~ {(E~((5~

{1 H~pyrazol-1-ylnyridin-3-

yijamino)j~b—cyano—3~

fluoropyridin-—2—
Daminolbicyciol4.1.0theptan-3~

yiicarbamate

505

1.86

tert-butyl {1R28)-1—{(5~cyano—~
d-fluoro—6-{{f~methy-B~{21~
1,2,3~triazol~2~yipyridin-g~
yDamino)pyridin—g—ylamino)~1~
(4-Girifiucromethyliphenylipropar
2-viloarbamate

612

Refaysnce Example 134-180

tert-butyl (1R 28)~1~{E~cyano~
8~{(2,6~dimethoxypyridin—4~
yhamino}-3-flusropyridin—2~
yhaminor-1-{4~

(trifluor omethylphenyl)propan2-
viicarbamate

581

2.03.

Referstice Exampic {34181

tert-buty! (1R28)-1-{{§—cyano-
6-{(2.6—dimethoxypyridin—4~—
ylamino)~3~fucropyridin~2«
yhamino)~1-—phenylpropan—2-~
vllsarbamate

523

1.83

Refersnce Example 134-182 VM\OJW

2
priowe

-~{(2,6~dimethoxypyridin—4—
vilamino)~2-fuoropyridin-2-
vhantine—1~{4-
methoxyphenyljpropan=—2-
vhicarbamate

tert~butyl (1R 28)1~{{B~evano— |

553

1.88
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Reference Example

Structure

Campound name

MS(ESE m/2):
(W)

RT (mir)

Retarenve Example 134-183

H

tart-butyt {1R,28)~1~{{(5~oyanc-
3~fiuoro—b-{{(6—methyl-5~{2H~
1.2 3~triazoi-2~yhpyridin-3-
yhamino)pyridin-2-yviamino)-1-
cyclopropylbutan—2-vljcarbamats

522

188

Reference Example 134-184

tert-bityl {1R.28)-1~{(5~cyane~
3~fuoro~—{{5~fuoro—6—
maorpholinepyridin-3- .
viiaminopyridin-2-yHamino}-1-
vyelopropylbutan—2-ylicarbamate

544

174

tert-butvl {(1R,28~1={{5~cyano—
Ftuoro—g-{(2-{2~
mathoxyethoxyjpyridin-d-
yhemino)pyridin-2~ylamino}-1-
oyslopropylbutan-2-ylcarbamate

8§18

1.41

Referancs Exemple 134188

tert-butyl {(1R,28)~1~({5~oyanc—
6~{(3,5~dimethoxyphenytlamino)-
A~Huoropyridin-2-yiamino)~1-

cysiopropylbutan~2-yllcarbamate

500

1.88

Raference Txample 134~187

tert~butyt ((1R,28)-1~{(5~cyano~
B-{{1~ethyl~1H~indazol-5~
yllamino}-3-fluorepyridin-2-
yhamino)-1-cyotopropyibutan—2~
vijcarbamate

568

1.7

Refsrence Exemple 134-188

g

{Ri~tert-butyl (2~{5~cyano—6~
{1~ethyl~1H-indazol~5~
yhamino3-fucropyridin—2~
ylaming)-g-
phenyipropyllearbamate

i
i

548

1.80
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Reference Lxampls

Structure

Compound name ;

|
i OMSIESE m/z)
(D

RT{min}

|
Reference Example 134~188 l g

Ritert~hutyl (2-((5~oyano—§-
Auore~6—{{~methyi-5~(2H-1 2,8~
trigzol~Z~yiipyTidin-3-~
yhamino)pyridin~Z-yhamino)—3-
phenvlpropylearbamate

G682

1.51

Reference Example 134~180

{Ri-tert~butyl 2-{5—cvane—3~
fuore=6-{(5-fucro=6~
morphotinopyridin-3- !
viamino Jpyridin-2-yllamino}—5—
phenylpropyiicarbamaie

548

1.60

Referense Bxample 134181 °W<

teri~buty) {{1R28y~1~{(§~{(5~
{1H=pyrazot-1~ylpyridin—i~
ylamino)-5~cyane—3~
fuoropyridin-2~yhamino}-1~
eyclopropylbutan-2~ylicarbarmate

5a7

1.83

Referense Example 134~102

tert-butyl {38 4R)-4-{(6~{5~
{1H-pyrazoi-1—yipyridin-3~
yhamine)-5~cyano—3-
fluoropyridin-2~
ylaminojbicyclal4.1.0Jheptagn—8-
vicarbamate

508

1.68

Roference Example 134-183

tert~-butyl {38 4RH-4-{{B~oyano~
I-fiuore—b-{(f-methyl-5-(2H-

1,2, 3~triazol-2—ylpyridirn-3~
viemino)pyridin—2—
vhaminolbieyetol4.1.0lheptan-3—
yiicarbamaste

520

1.7a

3
Fefsrence Exavple 184184 h/"\f«

o

tert-butyl (1R, 28M1~{{8~cyvano—
3-fluero~§~{quinolin—&-
visminojpyridin-2~yamino}-1-(4~
{triflucremethyflphenylipropan—2~
viicarbamate

581

1.63
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Refersnce Example

Structure

Compound name

MS{ESI m/z)
(18+H)

RT{min)

Referenaa Example 134-195

tort-burtyl (1R 28}~ 1-{(5~cyano—
3~fluoro=8~{§-methyi~5—{2H-

1 2.3~trigzol-2-ylpyridin-3-
yhaminolpyridin-2-yiaminoy-1-
{(8)-2,2~
dimethyloyelopropylipropan—2-
yhoarbamate

536

1.75

Refarence Example 134196

tert-butyl (18280 1-{{5-ovanc—
G-{(1~ethyl~1H~indazol-5-
yilamina)-3-flucropyridin-2-
yhamino}~1-{pyridin~2~yijpropan—
2-ylicarbamate

831

147

Refersnce Exampls 134187

tert-butyl {1R29)~1~{{5-pyane—
F-flyoro-~{(5—fiuoro~6-
methyipyridin-3-viamino)pyridin-
2~yBamino)~1-cyclopropyibutan—
S-ylcarbamate .

473

1.88

Refarencs Example 134-183

tert~butyl (1R.2S1-({(F~ayano-
6-{(3~(dimethylarmino)~7-fuoro—
1-methyi-1H~indazol~5~
yhamine)-3-fluoropyridin~2-—
vheminol-1-cyolepropyloutan—2-
vicarbamate

588

1.87

Referance Exampje 134~189

tert-bryt (18281~ ({5~cysno—
3-fAuoro=6-{G~methyt-5~{2H~

1,2, 3~triazot2-ylipyridin-3~
vilamino)pyridin—2~yiamino—1~
{pyridin-2-ylpropan-2-
vilorrbamata

545

1.48

Reference Exampis 134~200

[LUESS

tert~butyl {(1R 28} 1~((5~oyarnoc—
3~fluoro-6~{quinclin-5~
viamino)pyridin—2-ylarmino-1-
evciopropylpropan-2—
yhoarbemeate

477

1.38
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Reference Example

Compound name

MS(EST m/z):
{344+

RT(min)

Refsranca kxarhple 184-201

iert-butyt (1R 28)~1-{{5~ovano—
3-fluoro—6~{(E-methyl~5-(2H-
1.23~tri@zol~2-yiipyridin—3~
yhamino)pyridin—2~yljamino)-1-

i {2-fluorophenyl)propan—2-
yhearbamate

562

1.73

Refersncs Example 134~2021. | G

6-{{ t-ethyl~1H~indazol-5-
yharsine)—~3-fuoropyridin-2-
yhamino)—1-{2-
fluerophenypropan—2-
vilcarbamate

tert-butyl ({1R,28)~1~{(G~cyano—

548

1.78

Referenus Example 184-208

tort-butyl {{1R, 28}~ 1~ {{~oyano—
6-{(2.5—dimethoxypyridin-—4-
viaming)—3-fiusoropyridin-2-
vilamino)-1-{2-
fluerophenylipropan—2-
yicarbamate

541

1.81

53
i1
Refarsncs Example 134204 >|/'°\\ii(/

By

tart-butyl (1R, 28}1-{{6-cvano~
S~fluoro~8—{{B-methyl~5~{2+
1,2.3~trimzoi=~2-ypyridin—3-
viiamino)pyridin-2~yamino}-1-
(3~fluorophenylpropa2-
vijcarbamate

582

176

o A
Referencs Bxample 184-205 >}/ T

Ity

tert-butyl (1R,2531~{(B~cvanoc—
&-{{}~ethyl~1H~indazal-5-
yiaming -3-fAuoropyridin~2—
yhaming)-~i~{2~

™
X/Kt fluorophenyDpropan—2-

yhoarbamate

B48

1.8

Referance Examyle 134206

Migirioen

rert-butyl {1R 28 1—-{5—oyano—

6~((2,6—~dimethoxypyridin—4—

ylamino }~3—fucropyridin-2-

yhamina)=~1-{3-

h fuorophenylpropan—f-
yhicarbamate

541

188
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Reference Example

Structure

Compound name

MS(ES! m/z)
(M)

RT{min}

Referenoe Example 134~207

Ll
3.0
>t/’\r \3\5/\&

N

£

teri-butyl (18,28)~1~{(5~ayano~
3-fuoro-G~{{6-mathyl-B~(2H~
1,2,3~trimzo-2-ylipyridin-3-
yhamino)pyridin-2-yDaminoj~1-

«_ i(thiophen~2~yijpropag-2-

e
{ \> yhcarbamate
Ko

- BBO

1.70

Reference Example 134208

tert-buty! {(15,28}-1-({(5~cyanc—
8~{{1~ethyr1H-indazol-5~
yhamino}~3-fluorapyridin—2-
yliamino)~1-(thiophen-2~
yhpropan—2-yiicarbamate

536

1.77

Reference Bxample 134-208

(R)-tert—buty! (2~{(5~cyeno~3-
Thioro-8~{2-methoxypyridia~4-
vhamino)pyridior2-ylaminor-3-

li nhenyinropyljoarbamate

WD

ND

Reference Example 134~210

(Ry~tert~butyl @2~{{5~cvano—6~
{{2 6~dimethexypyridin—4—
yhamino-3~fluoropyridin-2—
yhamino-3~
phenylpropylloarbamate

B4t

1.75

™
Refersnce Example 134-297

(Ri-tert-butyt (2—{(B~oyano~3~
fuoro~§—{(2~{2~
methoxyethouypyridin-4—
yiaming)pyridin-2-yhamine)-3-
ohenyipropyllcarbamate

219

1.20

Referenoe Exemple 134-212

(Ry-tert~buty! (2~{{5~cyanc—3-
fluorp-s-{{&-morphoiinopyridin-3—
yhaminolpyridin-Z-ylamino)~3—
phenyipropylcarbamate

568

1.20
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Refersnce Example Structurs Cormpound name MS{%%Q{ 2 | RT(min)

(Ry-tart~butyl (2~((5—cyanc—6-
{(3~{dimethylaminc)-i—methyl~
1H-indazol5yDamino>-3- 577 1.58
Fueropyridin-2~ylamino}-3—
phenvipropyloarbamate

Refurenos Example 134233

ltert-butyl {(28 3R-5—{(G—cyano—
F-fluoro—6-{B-methyl-5-(2H-
1,2.3trimzo-2—yijovridin—3— 558 1.72
yileminopyridin-Z—yamino}-4~
phenylbutan-2—vloarbamate

Reference Example 184214

L

/

.4

tert-buivt {(28,3R~3~{(B~pyvano—
8—{{1—ethyr1H~indazoj-5-
yamino~3~fluoropyridin-2- 544 1.37
yilamino)-4—phenyibutan—2-
yllcarbamate

tort-butyl (28 3R)-3~{{5-oyano~
¥ §~{(3-{dimethyiamino}-{~methyl-
i 1H-indazol-5~yljamino)}~3~ 578 1.77
fiueropyridin-2-yDamino)~4~
phenylbutan~2-yljcarbamate

&
Refarence Example 134-218 XT

Wizt

cert—butyd ((28,3R)~8~{(B-ayano-
3-fiuoro~b—{S—fucro~~—
tmorpholinopyridin-=3- 86 1.76
ylaminopyridin-2~yHarmina}-4-
phenylbutan—2-yijcarbamate

Refarence Example 134217




Refarence Example Structure Compound name MS((E’?L';'}/Z): RT{mir)
q
1]
7 A E 2
i S
>/\[( ““zz/k" o tert~buty! (25, 3R}-3~((5~oyanc—
I i H 3~fiuoro—6—{(5—fluoro—6-
Reference Exampio 134218 < |, methylpyridin-3~yDamino)pyridin= 507 1.70
P, 2ryhamine)-4-phenylbutan-2-
F o iyDearbamate
a
/t‘i
S N
5 Pe ! tert-butyl ({28,3R-3-((5-cyano-
XT T 3-fluoromG={(2-(2~
Reference Bxeample 136218 | | & 7 methoxyathoxy)pyridin—4- : 551 o142
N vijarino ppyridin—2-yDaminey—4—
] iphenylbutan-2-ycarbamate
~,
. /’0\)
/\l 3 \/ ;
Y\ISIK%\M
® i
o tart-buty! ((18,2R-2~{{5~oyanc—
Refarencs Example 134-220 ~* S~fluoro—~E~{m-tolylarine Jpyridin- 440 1.96
(l, \< NP 2-ylaminoloyciohexyDoarbamate
i
o< d
i
N
;P ® T sert-tutyl {({S,2R)-2-((5~ayano~
Refevence Example 134-2211 Wi, 0 R F~fiuore—8~{p~toivlamino)pyridin- 440 1.86
] ‘ 2-yDamincleyciehexyllcarbamate
4K P
/N
3
S9§t
i e tert-butyl ({1 S,2R)—2*€§5—cyen0“
§-{(3,4-dimethyiphenyl)amino}~a-
Referance Example 134-222 MYO ﬂugmwﬁ':f:’:wazp enyllamino} 454 2.03
! yhamino)eyclohexylicarbamate
teri-butyl (38, 2R-2-{(6—{(8~
‘ (2H-1,2, 3~z ob-2~
Reference Example 134-2723 ""'\1/—" & #}phenyE?:mizo%ﬁ-cyaao*&* 453 1.88
: uoropyridin=2-
6\< Ny i o ylleminosJoyclohexylioarbamate
i~ Vo
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Strusture Compound narme MS(EST m/z) | preiny

Reference Example {M+H)

vart-butyl ((18,2R-2~{(6~{(3~
chioro~4~methylphenyllamino)~h~
eyano—3—fluorocpyridin—2—
yhaminoloyclohesylicarbamate

Reforanoe Example 104~281 474 2.0%

tert—bityl §18,2R)-2~(5~gyano-
3~fiuoro~6-{{3- a8
isopropoxyphenyljaminojuyridin-

2-yhamine)oyclohexyllcarbamate

Reference Bxample 134252 pR 31

tert—hutyl ((15,2R)~2-~({5-cyano~
6~((3 4—difluorophenyiamina)—-3—
fluoropyridin=-Z~
heminojeyclohexyearbamate

Refarsnce Example 134233 462 1.92

tort~butyl {{18,2R}-2~({5~oyano-
3~fiuoro—B~{{(4~

- MR,
Reference Exemble 194-254 \fyh h isepropylphenyleminelpyridic-2~ 488 211

wvilamino)oyelohexylicarbamate

¥ E ;ir;«hutyt (Cg{s.zﬂ)w’l-((ﬁ-cvaﬁﬂ"
. P uorarG-({4-
Roferonce Exerple 134-285 \( @ tisopropaxyphenybamina)pyridin- 84 1.88

{2~yDaminnoyolohexylosrbamate

% S

N, N 4 |
AN, | |
| § 'te%ubuwi { $.2R§~2~((5;cyan0“ f
" y 8~{{3~ethylphenyDamina)-3—
| Rafererwe Exampla 134236 \KJ ! /3 fivoropyridin-1- 454 2.04

ylaminoloyciohexylcarbamate

A

i |
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Reference Example Structure Compound name MS(EST m/z): RT{min)

(M+H)
gmf tert-butyl (1R25)-1-(5-oyano- |
>|/°\§/ [ o 3-fluore—§-{5—fluoro—6—

i ! morpholincpyridin-8-
vhaminoJpyridin-2~yhamine}-i-
- ~  [{G~fiuorophenypropan-2-
yicarbamate

Raforence Example 134-237 584 1.78

tert-buty! (1R 28 1={(5~cyanc—
6-{{3~{dimsthylamino)}1~methyl—
1H~indazol-5—yDaminoi3~
Ruoropyridin—2-yliamino)—1-{3-
fiuorophenylpropan—2-
yloarbamate

Refarance Exampis 134-238 577 1.77

{ tert-buty! (1R, 28)1~{5~cyano—
>J/e M N N S-ﬁuom—ﬁ—((sﬁugro—ﬁu}
: methylpyridin-3-viamino)pyridin—
Rufersnve Example 134~2391 ! w P 2yDamine)-1~(3- 513 1.73

! fluorophenylipropar2~
* ivlicarbamate

Mo

+

tert-butyl {{1R,28)~1-{{5~cyano-

d-flero-6-((1~{Z~methoxyethyl)~
1H-indazoi~B-ylaminolnyridin-~2~
ylarmino)~T~{3~ 578 174
fluoraphenylipropan—2-
viloarhamate

Reference Example 184~-244

l@ tert~buiyl {1R.281~{(G~ovano—
/'-\ 3~fluaro—6—{{1-(2~methoxyethyl~
" 1 M-indazol-5~ylaminolpyridin-~2~ 580 17
| yhamina)-1-{4- . -
methoxyphenylpropan-2-

v ;
@ . iylrarbemate <

N °v
Reforance Example 134~241 fl/ i
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Reference Example Structure Gompound name MS(%&{;&)/Z)‘. RT{min}
{B)tert—butyl (2~{(5~cyane~3~
fuoro~g-{{&-{2~
g methoxyethoxypyridine-4- -
Referenve Exampie 134-242 yamino ipyridis2-yDamine)-a- 545 1.00
(1+-pyrazol~i-
yipropylicarbamate
O
i Y
’ ™ A~ {Bitert—butyl (2~((E~eyano—3~
[ -”IJ\« " ﬁuorc*ﬁ*((ﬁ};methy!—&(ﬂ{w1,2,3~
. 4 b triazob-2-yhpyridin-3-
Reforuncs Example 134-242 >!/N\B/ yhaminepyridin-2-y{aming -3~ 552 1.28
l {1Hpyrezob-1=
Nag gt YDEropyDoarbamate
ne;
e
S od
{(S)-tert~buty} (2~{{B~cyano—-3-
>]/Bj,/d\" KJ\" g flucro=§=--{(5-fluoro==
g 3 ~. morpholinopyridin-3~
Referanue Exmple 114-244 fé ] yhamino)pyridin-2-ylaminoy-3- 574 132
= e {{IH~pyrazal-1-
(ﬁj yipropyboarbamate
=
\\&l o 7
Sed
Y
>1/\|f ﬂ/\“ T (8 tert~buty! (2-{(5-oyano-3~
¢ fuoro~G—{5~fluore~6-
Referance Example 134244 ]\ methvipyridin-3-yvlaminolpyridin- 503 1.18
LN 2-yliamino)-3~{{H-pyrazol~{~
yioropyloarbamate
N j‘\ﬂ ! (S)-tart-buty! (2~{(G~cyano—g-
,>,/ 'y i ¥ {(1-sthyl~1H-Indazol~5-
Referance Bxampie 134245 ¢ y yhamino)}~8-Auoropyridin-2-~ 538 1.34
i\ | yliaminoj~3—{1H~pyrazol- i~
> vhpropylicarbamate
bl
C
14
N\ R . 4
) Jif
>ro\“/\\’/\f> b {Srtert-butyl (2~{{5~cyano~6~
b {{3~{dimethyiamino1~methyl~
Reference Example 134~247 1H-indazol-5~ylaminoi~3~ 867 1.31

fiuoropyridin-2—yhamino)-8—{1H~
N pyrazot~t-yDpropylicarhamate
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Reference Example Structure Compound name MS(?&L’%’&} RT{min}
= ,,
Ny ‘ 7
\
>/° ,ﬁ\j\ "/"L\N " (S)tert-butyl (2-{{5~ayano~b~
\H " {{1~ethyl~1H-indazol-4—
Rofaranon Exampte 104-2481 | ° / yvhamina-3~fuoropyridin—2— 538 1.42
] N, vidarnino)-3-{1 H-pyrazol-1i~
Sy, ,/l\.f yiipropylicarbamats
(.
tert—butyl ((18,2R-2~{B~cvano—
fluore~t-{5-{4~methyl~1H-
Referency Example 134248 yyiacu’l 3"\,’5}9'}/?‘;.(3'!”“3“ 547 1.88
ylaminojpyridin—2-
ylaminoleyciohexyloarbamate
p 7
N/j\*u [ teri-butyl (15,2R)-2~{5~oyeno~
X 6-{(E~(3, 5~ dimethyi~1 H-pyrazol-
Refurenos Exampie 1342507 ‘\Ku e \F t~yDpytidin-8-ylamine -3~ 521 1.62
L ] fluoropyridin—2-
°\< “‘\\/)\,i N\ vDaminojoyoiohexyoarbamate
N l ]
1_ \
P . &
\;LT/L\\.N ! .
I /R jrert~butyl ((?S,SR}*S-—((S-)ZWM'
g * N 3-Ruoro~B~{m~tolylaminopyridin-
Reforence Bl 194-251| T L/\ o vhammoentan o 428 1.89
°K e vilcarbamate
/
\l F\Y///\i/
) Jtert~butyl {(28,3R)-3-{6—-((3~
i {(2H~1,2 3~triazol-2~
Referonce Example 134+252| . 9 N vhphenyllamine}-f—cyane—3~ 481 1.84
{ l fluoropyridin—-2-yamino)pentan=
°\K /J\N/“\ 2-ylearbamate
I
¢ 2
'\.\7 F A . Za
e " tort-buty! (28,3R)~3-((6-{(3-
(1H~1.2,3~triazol-1~
Refersnce Exemple 134-253} ¥ 2 yliphenylamine)-5~cyano—-3- 481 1.60

JoYRen

A

‘)\M/

—

a

jf

fuaropyridin—2~vl}aminolpentan—
2—yiycarbamate’




Reference Example

Structure

Compound name

MS(ES! m/zx

(1)

RT{min)

Referanos Example 134-25%

N
i3

e

N

tert-butyl {(28,3R)-3~{5~ayanc—
({2 4~dimathylphenyDamino)-3~
fluoropyridin—2-yhaminolpertan-
2-ylicarbamate

442

1.85

Roferencs Example 134-255

tert-butyl ({23,3R-3~{(6~{(3~
acetyiphenyllaminoy-5~oyane—3—
fuoropyridin—2—yl)emine)pertan—
Z-yllearbamate

450

172

Reforence Example 134258

tert-butyl (1R 28)-1~{(6—{(3~
{2H~1,2,9—triazol-2~
yijphenyhamino)-5-evano=-3~
fluoropyridin—2-yllamino}i~
eyclopropyiproparn—2~
viicarbamate

493

1.84

Referencs Example 134~257

teert-butyl {(IR2SH1-{(6~((3~ |

Hluoropyridin-2=~yllaming)~1~

{1H~1,2.3~triazol1-
yiphenyharmino}-5-oyano~3~

ayslapropyipropan—2-~
vicarbamats

483

1.61

Refaronce Exernple 134~258: *

tert—butyt (IR 2SH1~{(5~oyano=
B-({3.4—dimethyiphenyDamino}-3~
fuoropyridin~2-yiamiro)=1~
cyalopropylipropan~Z-
yhcarbamate

454

188

Rafargnos Exampie 134-259

ftert~buty! (IR, 28} 1-((6-((2-

acetylphenylamino/~6~cyane-3-
Ruoropyridin-2-yllamino}-1-
evolopropyipropan—2-
yhcarbamate

488

1.78

Reterence Exempie 134260

tert-buty! (18 2R)~2—~{(6—{{5(4~
chioro~TH-pyrazai~f~ylipyridin- |
Seyllaminoi-i~oyano~3~
fuoropyridin-2-~ . !
yiaminojoyclshexyloarbemate !

5271
629

1,76
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Reference Example

Structure

Compound nsmea

MS(ESE m/z):
{M+H)

RT{rain}

Refersncge Fxprapls 134-261

Mixture of tert—butyl (3~
{benzyloxyi-2-((5-cyano—3-
fluoro~6—{(6~methy-5~(2H-1,2,3—-
triazol~2-ylpyridin-3~
yi)amine)pyridin-2~
vihamine)oyslehexylicarbamate
{18,28,381{1R2R3R)

614

178

Refarsnee Example 134-262

tert-hutyl ((1R,28)~1«{S~eyano—
d-fuoro—6~{pyridin=3~
viamino)pyridin~2~yhaminop 1~
cyclopropyibutan—2-yloarbamate

441

1.23

Referenos Exampis 134283

tort—butyl (1R 281~ {{F~cyano~
Srfivoro—6~{{§~fluorppyridin~3~
viaminopyridin-2—yhamino}1~
oyciopropyloutan-S-viicarbamate

458

1.84

Reference Example 134-284

‘tert-buty! {1R,28-1-((5~oyanc—
d~fivoro—§~({5~fuoro~6-
methoxypyridin~ 3~
viamine)pyridin~2~yhaminoy-1-
cyelopropylbutan—2-ylicarbamate

488

1.78

Reference Exmnple 134288

tert-butyl ((18,28%1~({-ovano—
~fluoro—6-({(5—fluore~6—
rorphotinopyridin~3~
yhaminojpyridin=2=yDamine)~1-
{thiophen~2-yljpropan=2-
vicarbamate

8§72

.18

Reforence Example 134-268

—
S

&

.

tert~butyl {(18.28)-1-{{B-evanc—
G-{{i~ethyl—1 Hindazal-4~
yhamino)-8~finoropwridin-2—
yiamino)y-1~(thiophen—2-
yhpropan-2-ylcarbamate

538

1.82




Reference Example

Structure

Compound name

MS(ESE m/z):
(0D

RT{min}

Reference Example 134-267

\<
o_-=<
yos
ames
=3

£

tert-butyl {18281-{5~cyano~
6~{{3~{dimethyiamine)~1 ~methyi~
$H-indazot-S~vijamino}3~

| tiuoropyridin-2-yljamina)-1~

AN {thiophen—g~yl)propan—2--
yDcarbamate

565

1.77

Refersnee Exampin 134268

tert-butyl {18,280 1-(5~

ohlorothiophen=2=y{y-1-({5~

oyano-3-fuoro=~§-{{G-fuoro~H~

imorpholinopyridin~3-

v yhamino)pyridin-2-
iylaminojoropan-2~ylcarbarmate

606

1.8¢

Reference Example 134-268

tert-butyt ({(18,28%1~(5~

yhaminc)prepan—2~yiicarbamate

570

1.54

[ Referonce Example 134-270

QF {{2—fluorophenyl)propan-2-
wicarbamate

! chiorothicpherr=2~yH-{ ({5~
R gyano-B-{(1~ethyl~1 H~indazol~4~
/' yhamine)~3-fuoropyridin-2-
N

tert-butyl {(1R28)-1~{(G~cyano- |
3-fworo~b-{{5flucro-§-
morpholinopyridin-8«
yhamino)pyridin-2-y{armine}-1-

584

1.86

Referenoe Exampie 184~271

tert-butyl ((1R.2SH1-((5-cvano—
6~{{1~ethyl~1H~indazol-4—
vhaminio)r-3~fuorepyridin-2—
yhamino)~1-(2~
fluorephenyDpropan—2-
vicarbamuats

548

1.83
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Reference Example Structure Compound name MS('?;i}%/ z): RT{min)
Ny S "
3 w
o i tert-butyl (1 S,2R)~2~((8~{(5~
7~ acetyl—&-~methoxypyridin-3~
Refersnce Exampls t84-%72 d %, yhamine)-5-cyano—3— 489 1.76
. fluoropyridin—2-—
A o vlamino)oyciohexylearbamate
A P
00
R N tert-butyl (18,2R)2~{(6~((5~
N i acetyl-b-{methylaminopyridin-3—
Rofarencs Example 134~273 ""\K" N, vitamine)—-5—cyano—3~ 498 1.50
. J fluaropyridir—2—
°\< N yharinoleyclohexylearbamate :
H i
S
-~
Lo F\f/\/
ﬁ)\" i tert-butyl ({152R-2-(6~((5-
; avetyi~8-morpholinopyridin—3-
Reference Example 134274 yhaming}-5~cyane—3~ 554 1.63
fuorepyridin-2-
viiamineloyolohexyDoarbamate
tert-butyl ((18,2R2~{{6~({5-
apetvi-8~methyipyridin-3~
Reference Example 134-276| '~ 7 yhaming)-§~cyano~3- 483 1.43
{ ! 1 fluoropyridin-2-~
RN N < yhamineleyclohexyDoarbamate
¢
K 7
i
Y“’s i tert-butyl ({f(R.z{s}-1-«s—cyam-
e o i~flucro~B~{(5~{4~methyl~1H- .
e il
. ] pyrazot-1~ylioyridin-3~
Reference Example 134-276 \f \/[;\ Vaminoyoyridinr2—yamino}-1- 507 1.64
\‘< 1§~ syclopropyipropan2-
L. vilcarbamate
RPN /
- tert-butyl {(1R 28 1~(E~{(5~(4~
g «/\Tx. chioro—1H—pyrazol—1-ylpyridin
d~ylamino)-H-cyano—i- 527
Referance Exemple 134-277 W“\/ {\ fuoropyridin-2-yiamino)-1~ 595 1.74
! § \/![ syelopropylpropen—2-
\i< \./;\>___Q yijcarbamate
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Raference Example

Structure

Compound name

MS{ESE m/z)
{M+H)

RT{min}

Raference Example 134284

Mixture of tertbutyl (5~
{benzylory~2~{(5~cyanc—3-
fiuoro-6-{{B—methyi~5-{2H~1,2,3~
triazob-2-ylYpyridin-3-
yhamino)pyridin-2~ !
yhamino)oyclohaxyDearbamate |
(1S.2R,ER),(1R.28,58)

§14

1.80

Refersnce Examplo 134~285

Mixture of tert-buty! (8-
{banzyloxy&~{{5~cyane—3-
fuors——((f—methyl-5—{2H-1,2,9~
triazoi~2-ylpyridin~3-
yhaminoipyridin-—2-
viamino)cyolohexyl)carbamate
{1R2A,6R),(15,28,88)

614

1.86

Referenas Exanpio 134-288

Mixture of tert~butyl 2-{5-
oyano—3—fluoro—§—~{{6-methy-5-
(2H~1,2,3~trigzol-2-yi)pyridin-3~
vilamino)pyridin=2-ylamino)-5-
hydroxyeystohexyloarbamate

{18, 2R 3R}, (1R,28,58)

814

1.80

Reference Example 134-287

RN oyclopropyipropan—2-
ij"’ vloarbamate
L >

itert-bityt (IR, 281~1~((G~cyane~
{3~fuoro=g={{5~{4~rmethyl~2H-

1.2, 3-triazoi-2~yipyridip—3-
yhaminodpyridin-2-yarmingy-1-

526

1.54

Hefarsnice Example 134-288

tert-butyl ({18,2R)~2~((5~cyano-
6~{{5-{4 5~dimethyi-2H-1,2,3~
triazoi2-yDpyridin-S~ylamino)~
3~fluoropyridin-2~
yamino)oyelohexyl)carbamate

-

540

158

Refarenoe Example 134-2B9

y vhicarbamate

tert-butyt (TRAS)-1-({5—oyano—
6-{(5—4, 5~dimethyl-2H~1,2,2~
Hriezol-2—yhpyridin—3—yDamino)-
3~flusropyridin-2=ylaming}- 1=
aveiopropylpropan-—2-

540

1.56




Reference Example

MSESI m/z):

diflucrophenypropan-—2-
yhcarbamate

Strugture Compound nams () RT(min)
N
~
¥ Am tert-butyl {(1R.28-1~((5—cyano~
wl i §-{{1,3~dimethyl-1B8-indazol-5-
Reference Example 134-290 Y [ yhamino)~3~fluoropyridin-2- 508 1.7
G\Y< P ylgsmino}"i"cyciopropyibutan-z—
vlcarbamsts
% .
~ / ]
od
§ n/ S tert~butyl {1 R,2$}~1*({5-cyano-
W S~fluoro—6~1 ~methyl-1H~
Refargnce Example 134-281 ‘ N\ indazol~d-yimrmino)pyridin-2- 494 1.70
é Vi yllamine)-1-cyclopropylbutan—2-
~ ¥ yhearbamate
™ \
; Z
H/ e i tert-buty! (1R 28)~1~{(5~cyano~
o §-{{1—{2 2~diffuoroethyl)1H-
Reforancs Example 134282 Y‘j Y indazol-4~yilamino}-&- 544 1.74
i i/ fluoropyridin-~2-yharminay1-
W< S “\\( oyclopropyfoutan—2—yl)carbamate
4
F F 4 - "\ X N
{ Ve Z hert-butyl (IR 28)~1~{5~cyano~
o /p N 6-{{3~(dimethylamino)~1~rmethy-
. ¢y W T tri-indazel-G-yhamine)-3-
Reference Example 134~293 >r g i 2\ fiuoropyridin—2-yDamino)-1—(35- 598 1.82
diffucrophenylipropan—2-
S | iycarpamate
i,
/2N
/ L
¢ 5
g & T tert-buty! ((2(&23)"1 “((5“cyano;h
) i B-fluoro—§—~{(1~{Z~methoxyethvl
Referenos Exatple 134-204 >l/1\[]/ P o ;;::;ﬁiz}‘_’ ﬁ(;sgi)_emm olpyridin-2- 504 1.76
: diffuorophenytpropan—2-
,\ K vijoarbamate
— Y
s :
-
tert-butyl (1R, 285 1-{G~cyano—
>/J\ . §~({1~ethyl~1MHindazol4-
Reforence Bxample 134235 | \E H Zgzg;::)):?:?g’g?"mdmmzu 586 1.86




Reference Example Structure Cempound name MS((ESi}%/ 2); RT{min)

I ftert-butyl {(1R,281-1~{(B~ayano~

>I/0TE N 3~fivoro—6{((6-mathyl~5-(2H~ '
. H # 1.2 3~triazot-2~yhpyridin-3-
flaforanos Examplo 124-280 & = yiiaminopyridin-2-yhamino)—1- 580

(3, 4~difiuorephenyl)propan—2-

H
]
NP yhearbarnate
N,

1.78

)

? ter’c(*—buty] {1R,28)1~{{5~cvanc~

1 AU 6-({3-{dimethylamine}-1—methyi~
y YT T S tH-indazol-G-ylamino)-3~

Reforznoe Exnmple 134-287 XY § fluoropyridin=2=yi}amino)~1~{3,4-

B difluorophenyl)propan-2-
i } ivhserbamate

5ag 1.82

o:
Tremen

-

tert-butyl {(1R,28)-1~({5~cyano—

3-fluoro~6-({1 “().'i-mat?oxye*thyi)—
1H-indazol~5-yDamino)pyridin-2-
yiiamine)-1-(3,4~ 598 1.76
difiuorsphenyDpropan~2-
vioarbamate

Ed

Heri-butyl (1R28)1-({(f~cyano—
>l /°\fr" PN . ﬁs(ﬁ —art?fi-ﬂ H-indazel-4-
. H amino}S-fluoropyridin~2-
Reference Exampie 134~298 i H zlrl)aminﬁ)—? iy PYTH 564
| difiucreshenylipropan-2~
vDearbarnate

1.85

b ?yanoﬂ—‘ﬁuorc*ﬁ—((Ssgtethylwﬁ-

2H-1,2, 3 trigzol-2~yDpyridin—3~ !
\ffo a yhamine pyridin-2~yliamino -6~ 614 ;180
| hydrexycyctohexylearbamate

°\!< "y ;{»g (IR2R,6R).(15,28.68)
b/

=
F, A =
- Mixture of tert—butyl (25—
o™ ~

Refersnoe Exampie 134-300 R,
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[0455]
Reference Example 135
[Formula 154]

N N7 NH

NHBdd

/
F r‘\;/N\
/‘-N

A SN sodium hydroxide aqueous solution (0.512 ml) and a 30%
hydrogen peroxide solution (0.29 ml) were added to a DMSQ/EtOH (3 ml/3

ml) mixed solution containing tert-butyl
({18,2R)-2-((5-cyano-6-({3-dimethylamino-7-fluoro-1-methvl-1H-indazole-5-
ylyamino)-3-fluoropyridin-2-yl)amino)cyclohexylcarbamate (277 mg),

followed by stirring at room temperature for 30 minutes. Water was added to
the reaction solution and a solid was collected by filfration. A yellow solid
of tert-butyl
({18,2R)-2~((5-carbamoyl-6-((3-(dimethylamino)-7-fluorc-1-methyl-1H-indaz
ole-5-ylyamino)-3-fluoropyridin-2-ylyamino} cyclohexyl)carbamate (283 mg)
was thus obtained,
MS (ESI m/z): 559 (M+H)
RT (min): 1.72
[0456]
Reference Example 136

The compounds shown in table 2 were obtained as described in
Reference Example 135.
[0457]
[Table 2]
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Refersnce Example

Compound name

MS(ESE m/2);
(B

RY(min}

Reference Exmmple 1861

tert-butyt (1R, 28)~1-{(5~
carbarmoyl~3—fluoro~~{2-
methexypyridin=—4-
yhaminolpyridin~2-yDarmino)-1-
cyclobutylpropan—2-
yhearbamate

489

Reference Example 136-2 avi

tert-butyl (1R,28)~1-((5~
carbarnoyi-6—((2,6—
dimethoxypyridin—4~y{amiro}-3—
fuoropyridin—2-yDaming) -1~
yclobutyipropan—2-
vicarbamate

518

1.70

fleference Exampie 135-8

tort-butyl ({R28-1-((5~
carbarmoyl-3~Buore-§-{2-(2—
methoxyethoxylpyridin—4~
vhamino)pyridin—2-yllamino)-1-
cyaiohirtylpropan—2—
yhicarbamate

433

Refersnoe Exampls 136~4

tert-butyl (1R 28)-1~{(5~
earbarmoyl-3-fuore—8-(quinolin-
E-vdaminopyridin~2~vlamino)-

T~oyalabutyipranan—2—
yiicarbamate

508

1.7

Reference Example 136~5

tort-puty] ({(1R,28)-1~{(5-
varbarnoyi-6~{{1—ethyi~1bt-
indazol~5-yDaminc)~3—
fiuoropyridin—2~yiyamino)}~1-
eysiebutylpropan—2-
vioarbamete

526

1.59

Ratwrence Example 1366

tart~butyl {1R,28)-1-({5~
sarbarnoyl-3-fluoro—§—{{1~
mathyl~1H-indazol-6—
vhamine)pyridin=2-vilamino}-1-
cyclobutylpropan-—2—
vilcarbamaie

512

1.652
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Reference Example

Structure

Compound nams

MSES! m/z): |

()

RT{min}

Reference Example 135-7

tert-buty! (28,3R)-3~((5~
carbamayi~6—({1~ethyl~1H-
indazet—6—yllamino)-3~
fluoropyridin—2-yhamino)-5—
methylhexan—2-vlicarbamate

528

1.68

Referenas Example 1868

tert-butyl {(28,3R)-3~({5~
sarbamoyi~3~fluoro~8~({i~
mwthyi~T1H-indazol—4~
yiaminojpyridin—2-viamine -5~
methyihexan~2-yhoarbarmate

514

1.7

tert-buty! {(28,3R)-3-{(5-
carbamoyl~~{(5,6~
dimethyipyridin—3-yllamino)-3-
fluoropyridin-Z-yhaminoipentan—
2~yhcarbamate

481

1,10

Reference Exampie 156-10

TNt

tert-buiyl (28,3R)~3-((5~
carbamoyl-6-((5,6~
dimsthylpyridin-3-yilamino)~3~
fluoropyridin2-ylamino)~&-
methythexan-2~ylicarbamate

484

1.24

Referance Example 136—11

tert-butyl ({28 3R)~-3~((5~
carbaroyi—6~{{5.6-
dimethylpyridin-3~yhamino)-3—
fuoropyridin~2-ylaminoiheptan—
I~vlicarbamate

489

1.26

“Refersnoe Example 13812

tert-buty! (1R, 28)~1~{(6~ ({5~
{IH-pyrazoi-1~yDpyridin-3~
viamino~5-oarbamoyl-3—
{flucropyridire-2~yhamino~1-
eveiobutyipropan~2-
yhearbamate

§25

1.58
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Reference Example

Struciurs

Compaound name

MS(ESI m/z):

(i+H)

RT{min)

Reference Examplo 135-18

i

iy
I/L\W

tert~butyl ((28,3R)-3~({5~
carbamoyl-3-fuoro~6-{(6—
methyp-5~(2H-1,2,3~trigzoi-2~
vipyridin-3-yhamincpyridin-2-
yhaminolpertan—2-yl)earbamate

814

1.44

Refarence Example 136-20

et

——r§

tart~butyt (1R 28}1~{(5~
sarbamoy-3~fuoro~6-{(6~
methyi-5~{2H~1,2 3~iriazol~2~

vDaming)~1~(4~
fluorophenyhpropan—2—
yhoarbamate

yinyridin-3—viaminojpyridin-2- |

580

1.60

tert~butyt (2R,38)-2-((6~
carbamoyl~3-fluoro~6—{(6~
methyi=~§~(2H~12,3~triazot~2~
viipyridin—3-yhamino)pyridin-2—
yhamino)pentan~S~yvljearbamate

54

1.48

Referance Example 136-22

itert-butyl {(28,8R)-8-{(5~
Fc=arbanrxca};'}--fs-’e‘iuam—-(i-—((ﬁ--(.?‘-
imethoxyethoxy)pyridin—4—
yhamino)pyridin-2-
yhantinojpentan-2-ylcarbamate

507

1.12

Referencs Example 136-23

rert-butyl (2R,38M2-((5~
carbamoyl—6-({5,6—
dimethylpyridin-3-yaminc}-3-
fluaropyridin-2-ylaminojpentan—
3~ylioarbamate

461

1.10

Refersnce Example 136-24

tert~buty! ({38 4R}-4~((5~
carbamoyi~8-((5,6~
dirnethylpyridin-3-ylamine)~3~
fivoropyridin~2-ylaminohexan—
3~yhoarbamate

475

1.18
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Reference Example

Struoture

Compound name

MS(ES! m/zXx
()

RT{rin)

Reforenos Example 138~28

tert-butyl (28,3R-3-((5-
carbamoyi~3—fuoro~6~{(1—
imethy—1H-indazoi-6-
iyhaminolpyridin-2-
wyhanminoheptan—2-yljcarbamete

d14

1.63

Reference Example 136—26

vert-butyl (2R 38)-2-{(5~
cerbamoyi-3—Fuore—b—-{{1~
methyi—1H~indazol~8-
viaminajpyridin-2-
yhaminolpentar3~yloarbamate

4B6

1.58

Raference Example 136-27

tert-butyl ((2R,35y-2~((5~
carbamoyl-3—fiuoro—6—{(1~
methyl~1H~indazoi-5—

l yhamino)pyridin-2-~
yhaminopentan-3-~ylcarbamate

486

1.44

tert-batyl (2R 3S}-2~{(5~
‘carbameoyi-6-{(5~
cyolopropylpyridin-3-yharaine)-
3~fhsoropyridin-Z-
yhamine)pertar-3~yioarbamare

473 .

1.20

Referencs Example 136~28

tert~butyl (ZR,38)~2{(5~
sarbarnoyi-8—fiuoro~—{2~(Z~
methoxyethoxylpyridinm—é-
yhamino)pyridin-2-
vhamino)pentan—3-ylcarbarnate

507

Raterence Exanple 136~30

ixx’“gawk

tert—butyl {(354R)—4-4(5—
carbamoy-a—fuore—E—{(2—{2-
methoxyethoxypyridin—4-
vhamino)pyridin-2—
viraminehexan—3~ylicarbamate

g2t

1.8




Refarence Example Ms{fh?iig/Z):

Compound name RT{win)

tert-butyl QIR 28-1-((5~
carbamoyi-3-fuore—6—{m-
tolylaminolpyridin~2—viamine} 458 1,78
1-gyciopropyipropan—2-
vicarbamate

Reference Example 136~31

tert-butyl (1R, 285 1~{(5~
carbamoyl-6~{(3,5~
[ dimethyiphenyilaminoj~3~ &7z 187
\/" PN flueropyridin-2~yiamino)y-i- ”

i | vyclopropylpropan—2-—
0\t< Ny vhcarbamats
!

FReference Example 106-32 ,ﬁ

7

tert~butyl {(1R,28)-1-((5-

carbameyi—'a“ﬂ;mro-ﬁ)-{(i‘l—

) o methoxyphenyhaminolpyridin-2~ 474 1,68
\( rf‘\m yiiamino)~1~cyclopropylpropan—

2-yhocarbamate

’5\%/
"

Reference Example 136-32

tert-butyl {(1R,28)-1-({5-
carbemoyi~6~((3,5-

dimethoxyphenyDamine)~3—
flusropyridin-2-yhaming~1- 504 1.67
i' cyclopropylpropan—2-
O’
[

Refsrence Example 13634 ”i

o vlicarbamate

: jtert~butyl {(1R28)-1-((5-
. /L.f'\m carbamoyl-~6-((3,4—
. dimethoxyphenyDamino}-3—
Referanos Exampls 136-25 \(‘) Huoropyridin-2-yDamino}-1-

i
2\; oyclopropyipropan—2-
QK \\'\{)\\/ vhoarbamste

~

504 1.62

i z

R :

Ny M
I\s/\'“" teri-butyl {(TR28)-1-((5~
- /L\m learbarioyi~8~fiuoro=6~{(3~ :
Referonse Example 136-38 H,[, e /[\ smethoxy—4~ 488 1.78

:methylphemaminojpyridin-2-
[vi}amino}—1-cyo|opmpyipropan-"

{ \{< ;\[/‘\/ |2-ylicarbamate
| l




25

Reference Example

Structure

Sompound name

MS(EST m/z):
(+H)

RT{min)

Refersnce Example 136-37

teri-butyl {IR28)~1-((5~
carbarnoyi-3-fluore~g-{{4-
fluorophenyaming ypyridin-2-
yhamino}~1-~syclopropyipropan—
2~yhcarhamate

462

170

Reference Bxample 135-381

tart-butyl {(IR2SH1-((B~
carbamoyt-6—{(3,4-
difivorophenylamino)-3~
fluoropyridin—2-yhamino)-1~
cyclopropyipropan=2-
ylicarbarnate

480

1.78

Refsrenos Exampiy 13838 | o

tert~butyl {{(1R.2S)-1-{(5~
carbamoyi- 3~fuoro—§-{{4~
fiuorophenyljasinopyridin—2-
vhamine}-1~eyelobutylpropsn—
2-yloarbamats

478

1.81

!
Refersncs Bxampis 138-48%

tart-butyl (1R,28)-1~{(5-
carbamoy-6-4{(3,4-
difluerophenyhamine)-3-
fucropyridin~2~yhamino)- -
eyelobutylpropan—2-
yhicarbamate

484

1.86

Reference Example 136-41

tert-butyl (1R 28)~1-{(6~
carbamoyl-&~fitoro-b~{5~
fluoro~G—-methoxypyridin-3-
vhamino dpyridin-2-yiamino)-1-
aysiopropyipropan—2-
viicarbamate

488

181

Reference Examplio 136~42

tert-buty! (1R, 28} 1-{(5~
carbamoyi-3~fuoro~6-{{5~
fluoro—6-methoxypyridin-3-
yhaminoipyridin-2~ylamine)~1~
cvclobutylpropan-2-~
yiicarbamate

587

1.72
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{

Reference Example Structure Compound name Mﬁfﬁ:g/"k RT{min)
\\‘[/‘ § "N, N
P tert-buty! (28 3RI-3-{(5~
I b ¥ carbamoyi-3-flusro-&-{({5~
Reference Example 13643 | 1 . fluore~B~muthoxypyridin-3- 481 181
b vijamino)pyridin-2~ ,
3, Rag, vijaminojpentan—2-yicarbamaie
7< | .
i
"~
@
L, 1
l \ f \E -
NN . tert-butyl (23, 3R-8-((5-
[ carbamoyl-3~fiuoro~-{(5~
Referonce Bxample 13844 wz\/o /L\ fiuore~8 ~methoxypyridin-3— 485 1.69
| ) aminesraat yhcarb
. LNy yhaminothexan— carbaruate
j< \I/\F
.
teri~butyl {{28,3R)~3{(5~
! carbamoyi~&-fuoro—6-~{5-
Refarencs Example 186-45 | X, = 7 fluorg—8~—methoxypyridin~3- 509 1.77
Y ( | yhamino)pyridin-2-ylamino}~5-
OY R, methylhexan~2-yhcarbameate
I~ H
{ A\
o e
\m/\/ w tert-burtyl ((15.2R)-2~((5~
wh carbamoyb-3—fuore—6-{{5—
Reforsnce Exsrple 136-45 j/ ‘ fluorom6-(2H-1,2, 3—triazol-2- 530 1.56
& k i\ vilpyridin-3—yDaminelpyridin-2-
\< Y i ylaminojoyelohexyl)oarbamate
i
tert-butyl (15,2R)~2-((5—
- o carbamoyi-3—fluore—6-((5— i
Roferenos Example 136-47] 7 “ Y fivoro—6-{1H~1,2,3-triazoi~1~ 530 | 147
] ) 4 vipyridin-3-yilaminopyvidin—2-
\[< \55/\? yiaminoleyelohexylearbamate
L
<7
g 3 \/P \m,
¢ ] tert-butyl (28, 3R)~3~(6-((5~
>/\7( \/\1 /\s {1H-pyrazol- 1 ~yipyridin-3-
Referonce Example 136~48| | H I yllamino}~5-oarbamoyl~3- 827 1.81
N Huoropyridin—2-yiaminclhegtan—
1 2-vDoarbamate
iV




Reference Example

Structurs

Compound name

MS(ESI m/2z)
(Wieh)

RT(min)

>
Referance Example 13648 8

tert-buty! ({28 3R)-3-{(8—((5—
(IH-pyrazo-1—yDpvridin-3—
yiamino)~§~sarbamoyi-3-
fuoropyridin-2~ylamino}~8-
methylhexan-2-yiicarbamate

527

1,80

Retference Exampls 13650

tert-butyl (1R, 281 ~((5~
varbamoyh-3~fitoro=g-~((5-
fiiore~B—morpholinopyridin-3—
vihaminepyridin-2-yhaminor-1-
cyciopropyipropan—2-
vicarbamate

548

Referencs Exampla 136-§1

tert-butyl {1R,28)1-((5~
carbamoyvk-3-fluoro-6-{{5—
fluore—8~morpholincpyridin-3~
yhamino)pyridin-2=yiaming)~1~
fcyclnbutylpropan-2~
iylloarbamate

562

1.88

Reference Example 136-52

[ iy

tert-butyl (28,3R)~3-((5~
carbamoyi-3-fluero—8-{(5-.
Fiuero-G-morpholinopyridic—3-
vieminoipyridin-2-ylaming)«4-
mathylpentan-2~yilcarbamate

550

1.61

Refarence Examplo 136-63

Tert-butyl ({28,3R-3-({5-
carbamoyi-3~fuoro-6-~{6-
methyi—b~{2kK~1,2,3~trlazob-2~

yhaminol-4-methyipentan—2-
vioarbamate

Vipyridin-3~yDaminolpyridin-2- :

528

1.85




Raference Exarple

Structure

Compound name

RT{min)

Referanos Exampls 136-54

tert-butyl ((28,3R-3-((6-((5-
{1H-pyrazot~1=yiipyridin-3-
vlamino}-5-carbamoyl—3-
fuoropyridin-2-yDamino)-4—
methylpentan-2-~ylicarbamate

1.83

Refaronce Bxample 13663

teri-burtyl {(28,3R)-3- ({5~
carbamoyi-3~fuoro~6~{{1-
methyl=~1H-indazoi~6~
yhamino)pyridin-2-yliarmingj~4-
methylpentan-2-yoarbamate

1.53

Refarenca Example 136-66

tert-butyl ((28,3R-3~{{5-
carbamoyi~G-{1-ethyl~1H-
indazob-B-yNamino)~3-
Huoropyridin—2-yilamino)-4—
methylpentan—2-yicarbamate

Reforenss Exarple 136~57

(LS

teri-butyl {(28,3R)~3~{{5~
carbamoyl~3-fuoro—&~{1~
methyi~1H-indazol~5~

wiamina ypyridin-2—ylamino -4~
imethytpentan—2-ylicarbamate

1.52

Refarence Example 186-58

tert-butyl ({23, 3Ry-3~{(5~
carbamoyi~§-{{1~gthyi-1 H-
indazab-5~yamino}~3~
fiuoropytidin--2 -yDaminok-4-
methyipertan-2-vljoarbamate

1.60

Refersnos Bxample 196~58

Tzt

Hert-butyl {(28,3R)~3~((§~

G-ylaminolpyridin-2~yharmino)~
m.ﬁtsﬂr&va««gatwé_vnmwg&m»m

oarbamoyl-3~fiuoro—f~{guinolin-

1.20




849

azeuwBqen(A
—Z-UEASYIALBRI- G {CUWR(A
—B-WIPLAGLOURUR(JA S LIP1IAT(A
GO TAE Y | g - RNO U
3y G OION e G AT RGBT
“G)-E~(E'S2)) ang-Lier

, 50~GE] BiNEXT doUmIFINY

45

Ly

agEtBgIR(A.g - teuadiilyau]

~p~{CUIR(AZ-UIpLIAdO O
—{oupLe(if-g..uipuidiidoidoio
~))-g-jAourqies
—GH-e-(e'ST)) fang-iey

etedsiint

po-gEl AdURXT voumlAey

81}

GLy

FPUUBGIBO{ A7 LRl at Ay

wp-{ OUIIB(A-g-UigUAt Glony;

~g-{PUlR(A-p-UpLAdALR 2D
~§' g))p-jh0iirglen
—G)-e-(dE'SE)) Mandg-yam

£g~gh| ofCiERY souBiaiay

8t

(¥4

;BUIBGIES(A.Z-AFuediAlow
opu DUB(JAw - IAI DLW B A
—p-UPUAAXOYIBAX LW

=TI T )-GO N P - AOILIR G IBD
~G)~E-(HE'SZ)) Hhang-daen

b

20.gEL Aduexy soterpiey

Bl

LOS

21BUIRGIBO(A_F ueuodiAlaiu
e {OUIMIR( ALY _UIBLIATS.IONY

P QUHMEB{| A~ p-UIpLATAXGLTOWID
~G'F)~g~A0Uleg e
~GN-E-{E'9E)) 1Aang-1ae

Se=op
/

19-gEL AN soudIReY

gy

Ly

2NewBgIRdA-Z-usiediilizew
~H—~{CUWB(A~T LIpAd O RNA
~p b P LIABAX GLE O

~ =GO D ARG IBO
~D)-E-(HE'SE)) 1AAng-isy

fy-gEL BIHWBXT SoURIBITY

(Y

{He)

{Z/W ISH)SH

[UUBY pURDAILOT

DQUANT SOUBISLSY




231

Refersnoe Example Strusture Compound name Ms(gﬁg;h); RT{min)
[
t,
i o
o Hert~buty! {(1R.28¥-1-((5~
“\3 O carbsmoyi;i!{-'ﬁuorc-ﬁ-"((ﬁ- ,
. i methoxy~5~{2H~12,3~triazol-2-
Reference Pxamiply T88-681 M 0 ‘/\2 Vipyridin-3-yamine)pyridin-o- 542 1.52
bk . vhiamino)~1~cyclopropylpropan—
K j/\-{/ Zvijcarbemate
A e/
tert-butyl (1RZSH-1-{(5~
\}/\ - : : carbamwi*f{vﬁuom*ﬁ*(@"
| . ! methoxy-8-{2H~1,2,3~triazol~2~
Referenos Example 13667 W\/ Vipyridin—2-ylamino)pyridin—2— 556 1.61
l & i ) vllamino)~1~gyclobutylpropan=-
K i ..if:> 2-ylcarbamate
/o B,
3
N
/{\{ " tari-butyl ({XR,ZS}-'S-(((%“
S carhameyl-3~fluore—6—((5—
® i fiuvoro—6—{2-
Reforence Exampis 13665 | 4 A meathoxyethoxylpyridin-3— 8537 1.54
Y yhamina)pyridin-2-yllamino}-1-
£ NN cyclopropyipropan—2-
\[< ] ) vicarbamate
G\/\a/
Q
i
’jf\/{\m
i Sk teri-butyl {(1R28)1 —f(é"
carbamoy-3-flucro—6-({5—
g //R fuaro—6~{2~
Refarences Example 136~68 l i i\ methoxysthoxyipyridin—3— 851 1.89
' ~ . yiamino)pyridim2-yDamino}-1-
H A oyclobutyipropan—2-~
} vilcarbamate
ﬂ/
|
i ~ \i i 2
i H/'/J\NH
tert-buty! {{28,3R)-5-{(6~
"“‘\K s sarbamoyl-3—fuoro—6—~{(5—
~ fiuoro~6-(2—
Feforence Example 136-70 4 i “ methosyethoxylpyridin-3~ 525 1.57
\K | yhamino)pyridin—2~
\1 yhaminopentan-2—yearbamats
o
|
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Reference Example

Gompound name

MS{EST msz):
(eH)

RT{min}

Raference Example 136~76

Hert-butyt (1R, 2S1—(5-
carbamoyl~3~flucro~g-{(6-(2~
methoxysthoxy~5-2H-1,2,5-
Hrigzot—-2~yhpyridin-3~
vhamino)pyridin-2-yDamine)-1-
cyclapropylprepan—2—
viicarbamate

586

1.55

Referance Example 13677

o}

tert~butyl {1R,28)-1-({5~
jcarbamoyi~3-fluoro—§-{{6~
imethoxy=-8-{1M~1,2,8~triazol~i~
yhpyridin8-yllamino)pyridin-2~
yhaminoi~1~eyclopropylpropan—
2~yDoarbamate

542

1.56

HReference Exstrple 136-78

rert~butyl {1R,28)~1-{{5-
carbamoyl-6~{{~etnoxy—§-{1H~
1,2, 3~triazol~1~y{jpyridin~3~
viamino}-3—fluoropyridin-2-
yDamino}-1-cyeiopropyipropan—
2-y{}carbamate

558

1,68

Reference £xample 136-75

 ivleminoi-3~flucropyridin-2-

tert—butyl (1R ZEF-1-{5~ !
garbamoy-6—{6—ethoxy—-5-{1H~
pyrazol-1—ylpyridin-3—

yhamino}i~oyciopropyipropan—
Z-yl)carbamate

855

1.88

Reforence Example 136~80

tert-butyl (1R,28)~1~((5~
carbameyi-3-fuore—6~{6~(2~
imethoxyethouy)—5-{2H~1,2,3~
iriazol-2-ypyridin—3-
Iyhamino)pyridin-2-vilamino)-1~
syciobutyipropan-2-
ylcarbamate

8OO

1.85
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Reference Example

Structurs

Compound name

MS(ESE m/z):
()

RT(min}

Refersnce Example 138-81

sert-butyt {IIR28-1-({5—
carbamoyi~3-fiuors-E~{{6-
methoxy—5-{1H~1,2,3trazol-1-
yipyridin—3-yiYamino)pyridin-2—
yllamino)—1~oyoiobutylpropam—
2-ylicarbamate

556

Retersnes Examite 138-82

tert—butyl (1R.28)1-{5~
carbamoyi—6~{(8-ethoxy~5-{1H~
1,2,4—triazol{-yDpyridin~3-
yliamino}-d~fucropyridin-2-
yhamino}1~syctobutylpropan
2-ylicarbarate

576

177

Raferenoe Exampie 136-83

tert-hutyl {(1R, 281 {5~
carbamoyi-6~{-ethoxy-b-(1H~
ipyrazol-t-yiipyridin-3—
ivhamine)-3-fluorapyridin-2-
lamino)~1-eyclobutylpropan-
2-yfoarbamate

568

1.95

Refersnoe Exampic 18684

tert-butyl {(28,35)-3-{(5~
carbamoyi~3~fuore=-6-{(1-
methyl~1H-~indazol~5~

yilamine yoyridireZ-yhamine)-4-
ethoxybutan-Z-yhoarhamate

516

1.53

Referonce Exawple 136-86

P
&

tert-butyt (28,38)-3-((6~
carbamoyl-6-{] ~ethyi~1H-
inlazoi-4~yhamino}-~3-
fuoropyridin-2-~yaminoi~4~
ethoxybutan~Zvijcarbamate

um
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Reference Example Strusture . Compeund name MS(&?:}_"‘;’;Z): RT{min)

-
i
’ R o
- i ., ,/‘E!\
X YO Y tert-butyl (26 38)-3~(5-
3 H 2\ carbameyi-G-fuore--~{(5-
Reforence Example 135-86 7 ; fluore—G~morpholinapyridin-3— 566 1.82
) ; yamino)pyridine-Z-yiamingr4-
ethoxyhutan-2~yl)carbamate

-

varbamoyi~§~{{i—athyl-TH-
Indazot-5-yhamino)-3~ 530 1.82
fluoropyridin-E-yhamino}-4-
ethoxybutan-2-vi)earbamats

>/7/“)\ﬁ/“\[/ " Hert-buty! (28,3835~
A '
I S &

Refarenos Example 13687

¥.
Y T tart-buty} (28 388G~

A ,/J\“ carbamoyl-3~fuore—&-~{—
methy-5—~{2H-1,2, 3-triazol-2~

yhpyridin—3—yaminelpyridin-2~
\j\ yljamino}—4—ethoxyhutan—2~
N o

vijoarbamate

Reference Sxample 136-88 I | 544 1.58

/\cj\ F 1/ i R

13

A, tert-buty! (28 38--3~{(5~
[ H oarhamoyl-6-{{{ 3~dimethyl-1H—

Referonce Examply 136~88 | h indazol-B—yhaming)~3~ §16 1,48

Huoropyridin-2-yiiaminer4~

methoxybutan—2-ylloarbamate

Ve
sl
E
F: . \ \‘“J
NN tert-butyl {(28,3R)-8~((5~
& i carbamoyi~§-{6~sthoxy-5-(1 H~
it 0 ; s Sl !
~ P 1,2 3trimzoi-1-yipyridin-3~
Reforence Exemple 136~30 \f ]// i yE?&mho}*ﬂ*ﬁuamwri -2~ : 512 1.84
°\< N M yilamine)~§-methylhexan—2-
l L/," vilearbamate
Q. S
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Reference Example Structure Compound name Mﬁigﬁg}s}z): RT{rmin}

i

tert-batyt {(AR4R)-4~{(5~
K carbamoyi~3-fluorc-8-{(7~
. i fluoro-3—methoxy-~1-mathyt-
Refarence Example 136-302) j/ = 1H~indazol=G-yl)aminoc)pyridin- 548 1.52
Z-yDaminejtatrahydro-2HH~
N pyran—3—yl)carbamate

tert-buty! (3R AR)4— (5~
carbamaoyi-§-{{3-
{dimethyiamino)—1~methyl-1H~

Rafersnce Exampte 136183 indazot-G-vhamino}~3- 543 1.24
/ Fuoronyridin-2—
o yhamino)tetrahydro—2H~pyran—
N 8~yDosrbamate

Hert-butyl {({3R,4Ry-4-{(5~
carbamoyl-6-{{3~-
{dimethylamino}-7-Huoro—1-
methyl~1H~indazol-S-yDamingj~
3-fluoropyridin-2~
vhaminotetrahydro—2H~pyran—
3~yhearbamate

Raferenca Example {36-104

o1
o
ety
e
o+
e

tert-buty! {BRAR4=-((5~
carbamoyi—3~fuoro—6-{(6~
methyl—5—(2H-1,2 3—triazol-2~ 578 117
vhpyridin—3~yDasmino)pyridin-2~ - :
yvhaminoftetrahydro—~2H~pyran—
3~yOuarbamete

Reforenas Example 136—105

tert-butyt (3R 4R-4- ({5~
; : carbameyi*ﬁ**ﬂuom“ﬁ“({ls-
Refarsios Exsmple 136~108 P jmethosy=8~{1H~12 3~trianol-1— 544

, yhpwridin—3-ylaminolpyridin-2~ 1.22
c‘l; 3 . ylaminaXeirahydro-2H~pyrar—
\;< 7 ¥, S-yDoarbamate
1 P W/ :
[+
0/\ ¥ e "\’/H\%
WY tert-bustyl (R ARI-4-((5-
Y\g ~ \I cerbamoyi*':i(ﬁuuro—ﬁ-{éﬁw
o methoxy—8-{2H~1,2 8~triazol-2~
Reforsnte Exammple 186~307) m\]/ H/\ﬁ yigpvridir;: 3-yDaminolpyridin-2— b44 1.24
! viamineRetrahydro-2H-pyran—
0\[<: ”\(’)\W’J‘ N 3-yijearbamete
D
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Reference Example MS(gﬁ ;3/ z):

Compound name RT{min}

tert-buiyt (3R AR~4~({5-
sarkamoyh-3-fluoro—6—{{5~
fuoro—6—morpholinopyridin—3-
yhamsingipyridin-2-
vhaminoitetrahydro-2Hpyran—
3~yDearbamate

Referange Example 135-108] 550 1,30

tert-butyl (3R 4R)~4~{(5~
loarbamoyl-3—fiuoro-—{{5~
methyipyridiee—3-
yhiaminejpyridire-g- o
ylaminojtetrahydro-2H-pyran-
3~vl}carbamate

Refstince Exampie 136~108] 481 0.88

i

|

{tert~butyl ({IR,4F—4~{(5
sarbameyi—-fuoro~6-{{6~
methyipyridin-3~
ylaminojpyridin-2- 481 0.86
yhamina)tetrahydro—2H—pyran—
I-yhoarbamate

Refarance Sxampls 136~1 151

tert-butyl (1R 28h1-((5~
carbamoyi~3~fucro-g-{{5~
fiuoro—6-methylpyridin—3-
yhamino)pyridin-2-yDamino}-1-
cyolopropylpropan—2-
yhicarbamate

jHeferance Example 136-111 477 1.55

ftert—butyl ({(1R28-1-{{5~
carbamoyl~3—fiuoro~6—{{5—
fluoro—-methyipyridin-3-
vilamine)pyridin-2-yhamino)—1-
cyciohutyipropan~2Z~
viioarbamate

Refersnce Exomple 136-112 431 1.67

tert-buty] (28 3R3-((5—
carbamoyi~3-fluoro—6~((5-
fuoro-§-methylryridin~3— 465 143
viamine)pyridin-g~
viaminojpentan-2~vlcarbameate

Refsrenas Examplo 136113
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Reference Example

Structure

Compound name

MS(ESI m/z):
(M+H)

RT{mir)

Referenne Example 136-120)

Hert-butyl (18,2R)-2-((5-

carbarnoyl-6~{(3,5~
dimethoxyphenyhaminoy—a-
flueropyridin-2-ylemino}-1-
oyclopropyipropyl)earbamate

504

1.87

|Refarence Exampls 136—121

tart-butyt ((18,2R)-2-{(5~
carbamoyi=8~{{1~ethyl-1H~
indazol-5~yDamino}-3-
fuoropyridin-Z2-yl)amine)~1~
eyciopropylpropylicarbamate

812

[Raforance Exstple 136122 m\/

tert-butyl (3R 4R-4-{(5-
carbamoyi-3—Hfuoro~6—~{3—
fuore-Z-merphelinopyridin—4-
yhaminajpyridin-2~
vileminotetrahydro-2H-pyran-
S-ylicarbamate

550

1.05

Refarence Example 138~128

tert-butyl (3R, 4R)-4—({5~
earbamoyi-3-fuare—6~{5—
fluoro—Z-morphelinopyridir—4-
yhaminojpyridin-2- :
yhaminoftetrahydro—2H-pyran- |
3~ylicarbamate :

G50

0,98

FRafarencs Example 136~124 "N\f,ﬂ

tert-butyl {(1R2S)}1~((5~
carbarnoy3-fluore—8-{{3~
fAuaro~Z-sorphofinopyridin~4~
yaminopyridin-2-ylamine)—1~
cyclopropylpropan—2-
vicarbamate

548

1.21

Referense Exangle 136—125! wR. '-/O

tert-buty! (1R, 280 1~{(5~
carbamoyi-8~fuore—6-{(5~
fluoro—2-morpholinopyridin—4~
yharrinolpyridin-2—vilamino}-1-
oyvelopropylnropar—-2-
vhoarbamate

548

1,18




Reference Example

Compound name

MS(EST m/z);
{M+H)

R (min)

Reforence Example 136-128;

tert—buty! ((28,3R)~3~{{5-
sarbamoyl-3-fuero~§-{(3—
fluoro—Z-morpholinepyridin-4~
vlamino)pyridin~2-yDaminc)~5-
methythexan~2-yljcarbamate

884

1.34

Referance Exampis 156127

tert-butyl ({28,3R)-3-((5~-
carbamoyi-3—~fuoro=—§-{5~
Huoro—2-morpholinopyridin-4—
yhaminolpyridin-2~yliamino)-5—
methylhexan—2-ycarbamate

564

1.28

Reference Example 136128

tart-buivt ((28,3R)-3~{(5~
sarbarmoyl-3—fiuero~6~{{5~
fluoro—8~morpholinopyridin=3-
yhaminolpyridin—2—vijamine -5~
methyihexan—2-ylcarbamate

564

1.67

Foference Example 136128,

tert-butyl {{18,2R-2-{{5~
carbamoyl-&§-~{{6-
{difluoromethoxy)-5-{21~1,2,3~
triazob2-ylipyridin-3~yhamino}
B~fuoropyridin-Z—
viaminoloyolohexyloarbamate

578

1.67

Refarence Example 136—130

tart-hutyt {{28,3R)-8~{{5~
carbamoyl~3-fluoro=g-((5~
Buoro~E-morpholinopyridin—3—
viaminopyridin-2-
vijamino)pentan-2-vyjoarbamete

§36

1.41
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MS(ESE m/z)

yllamina)pyridin~2~
yiaminolpentan-3-vlosrbamate

Reference Example Btructure Gompound name (H) RT{mir}
[
i
F\;’r/\f/\'c
i P tert-buty! (1R, 28)1~((5-
>/\q/'m\g/\" ¥ sarbamoyi-3~fuoro~f—{{1~(2—
v ~ i ¢ = ; mathoxyethyl)~1H-indazol-5-
{Reforance Examgls 135-138 KW yiarrino Joyeidin- -ylamino-1- 542 145
AN ayclopropylpropan—2-
Vo viicarbamate
fers—pr
— /\/
. -
by
>/’\(“\,. N tart-butyl (35,4R-4-((5
! i £ carbamoyi-3-fuoro--{{1-{2~
Reforence Exampie 136-137 ™~ 2 methoxysthyl~1H-indazol-§~ 544 1.50
P yhamino)pyridin-2—-
¢ yhamincihexan~3~yi)earbamate
;*‘MJ
- /\J
My
! M
©, F
\J\ 12 tar-butyl (26:30)-0-(5-
% AN carbamoyl-6-{{3,5~
Referance Bxample 136138 Xﬁ\if i o }‘“ dimethoxyphenylfaming)-3— 508 1.88
¢ & P flucropyridin-2~vlaminoi~4~
i l methaxybutan—2-yilcarbamate
R P
\ s
é N ‘
l o tert~butyt {(28,38)~3~{(5~
. t Az icarbamoyl-6-{{3,5-
{Reference Example 1as~1aa>/\g) Y’ O§F W idimethoxyphenylaminol~3~ 522 1.68
| 1 P Hieropyridin-2-yljamine)-4-
] ]eiboxybutan—Z"'yi)carbamate
R e e
MRy
jtort~butyl (1R, 28)-1-({5~
ocarbamoyl-6-{{3.5~ N
dimethoxyphemamino}-5-
Referenpe Exsmple 136140 " fuoropyridin-2—yDamin)~1~{d~ 558 1.78
fluerophenyl)propan-2-
h vilcarbamate
S v
12
\( ~
i | .
; : tert-butyl {(2R,35)-2~((6~
L‘/J\‘H/\/\ M wathamayl-3-fuore-6-{(5-
Reference Examnle 136-141 fluore-§-mathyipyridin-3- 465 1.44




Reference Example Structure Compound name Ms%fi;;’ 2> RT(min}
| (=}
<. F. \ L“»!
\J\ 5 tert-busty! ((23,38}-3*5((%»
K ¥ L carbamoyi-G~fluoro—6-{o~
Referance Example 730~14% ,,,'f o ifiucro—8~methyipyridin-3— 481 1.38
\ff Ty iyllaminolpyeidin-2-yDaming j~4-
s ke N methoxybutan-2-yljearbamate
i F
T~
>~ N tert—buty! (1R28)-1-{(5~ i
\‘/\Qﬁ/‘\_ - carbamoyl~3-fuoro=G-{(5~
fluoro~8-methyipyridin-3—
Referenos Example 136~143 e o ‘ yi}amino)pyri dinwz'-yl)arrﬁn &)1 531 1.60
. \( gj (4~fuorophernyhpropan—2-
°\<’ Mg S vijoarbamate
<Y
i
] - 7 e
N i
Reference Exemple 196-144) Wi, _s° N fiuoro—g-{methylamine)pyridin- 452 118
i P 3-yliaminojpyridin-2-
\< “\)\, vhaminc)oveichexyllcarbamate
i /rm
1
i
#
ji: P tert-butyl {(1R.28)-1-{(5~
y W - sarhamoyi~3~fiuoro—§—{(5~ |
t futore—b~{methylamino)pyridin—
Refarenas Examels 136-145 10y 2 A s-yDaminolpyridin-Z-ylaminc)- 492 118
é 4 i T~eyelopropylpropan—2-
~ YK vilearbamate
/NH
§ Sy S
/k tert-butyt {(IR28)-9-((5~
N cari:amoyé*ii”ﬂuem-“ﬁ-;({ﬁ-
ol fiuoro—6-{methviaminajpyridin-
Referenos Exemple 136-148 \(c ™ 3-ylaminojpyridir—2-ylJamino)- 508 1.24
1 L & T~oyolobutyipropan—2—
< Y\v yiloarbamate
H /NH
\1' i i{' fa S )Lm:
NN tort—butyl {{2823R-3-({5~
B o sarbamoyl~3—fiuore—§—{{&~
{Refarence Examols 186~147, & 0 flsoro—5—{methvlaminoipyridin— £B0 1.13
\( z S~yliaminolpyridin—2~
o e . viemino)pentan-2-ylioarbamate
>~
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Referance Exampls

Gompound nams

MS(ES! m/2):
(WM

% RT(rmin)

Reference Example 136184

tort~butyl (38 4R-4~{(5~
carbamoyt-8—fiuoro—6-{{6~
mathoxy-5-{1H-1,2,3~triazo-1—
vipyridin-$+yilamino)pyridin2-
ylamino)hexan—3~ylcarbamate

842

1.58

t H
Referenas Exsmple sg@-xssw H

tort-butyl {(28,38)-3~{(5~
carbamayi~3-fluore—g-{{f-
methoxy=5=(1H-1,2,8trigzol~t=~
yipyridin-3-yaminoipyridin-2-
vilawino)-4-methoxybutan—2-
yhoarbarnate

b4g

1.44

iReforence Exarapie 136156

tert—butyl ((25,38)-3-((5~
carbamoyi-~&~fluare=§-({G-~
rethoxy-5~(1H-1,2 3~triazol~1~
viinyridin-3~ylaminopyridin-2—
viamino)-4~ethoxybutan—2—
vioarbemate

558

1.54

Reference Examwie 136-157]

tert-butyl (18,2R-2-{(5~
carbamoyi~d~fiuoro~f-{(6-~
methony-§-(1H-1.2,3-trigzob1~
yhpyridin-S-yamine)pyridin—2—
yiarmino1~
eyclopropylpropylearbamate

542

1.54

Reference Example 136~158

tert-butyl {(1S.2RM2-((5~
catbamoyl-3—fuoro—§~({6—
mathoxy-5-{2H-1,2, 3~triazol~2—
vipyridin-3-yhaminoipyridin—2—
yiaminoy-t~ :
evelopropyipropylinarbemate

542

1.54

Reference Example 138~159

tert—butyl (158,2R)~2~{{5~
verbamoyl8~{1-(2,2~
sdiffueroethyl)~3-methyt-1H-
idazok-S-vamino)-3~
fuoropyridin-2-yliamine)~1-
eveiopropyipropyllcarhamate
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Referenoe Example

Strusture

Compound name

MS(ESE m/z):
(M)

RT{min)

Refarence Example 116-160

tert-butyt ((18,2R)2{((5~
oarpamuoyi-5-((3-
(dimethylamino~1~methyl~1H-
indazor-S~-ylamine)-3~
fluorepyridin-2-viaming)-1~
syslepropylpropyloarbamate

541

(£33

Beference Example 136~181

tert-butyl {1R28)1~({5~
carbamoyi-3-fluoro-8-{quinolin-
E-yleminopyridin-2-ylamino)-
1~phenyipropan—2-viicarbamats

531

130

p:
i Referonoe Example 136—162?]/\&/

Witrsan

tart-bityd (IR, 2S) ({5~
serbamoyl-J-fuoro~G-{E~
methyl-8—(2H~1,2, 3~triazol-2—
yhpyridin—3~ylamino)pyridin—2-
vhamino)~1-phenylpropan~2-
vijcarbamete

562

1.56

Rataronce Sxamplys 138~ 163

Hstereres

Tz

tert-buiyt (TR28)~1-((8-
carbamoyi-3-fluoro-g=({§-
fluoro-fi~marphelinopyridin—-3—
yieminoipyridin-2-yDamino)—1-
phemyipropan-2-y|Joarbamate

584

1.64

{Roferonce Bxample 138184

tert-butyl {(1R.28)~1~{(5~
carbamoyl-6~{{3—
{dimethyiamino)—i~methyi~1Hw
indazot-S-yamine)-3~
(fluoropyridin-2-—yhamino}-1~
phenylpropan—2~ylicarbamate

577

180

tert-butyt (IR 28M1-{(5-
carbamovi~3-Ruoro-6--{(§~
imethoxy—5~(1+~1,2,3~triazoi~1~
yipyridin-3~yDaminojpyridin—2-
yhamino)y--phenylpropan-2-
yilcarbamate

578

184
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Reference Example Structure Gompound name Msﬁfji.‘l‘;/ 2 | RY(min)
TN . %.
N_d NN N
o tert~butyl (1R,283-1 {5~
fl
" 2 p)\‘..- carbamoyi-3-fluoro—§~{guinoline
Referenpe Exemple 136-1681" \I‘/ H ! G—ylamino)pyridin—2~yijamino)~ 661 i.28
©oT p/"\"\\. 1~{4-methoxyphenylpropan—2-~
% vilcerbamate
2
Mg
g
F /l\,\l tert~butyl ({1R25)-1-((5~
) \f\g ) varbamoyi-3-fiuoro-g-{(8-
RPN NN methyi—§-(2H~1,2 8—irlazol-2=
Rafsrence Example 136-167 ¥ \( L ylpyridin-3—yijaminejpyridin-2- 582 1.54
= yhamino}-1~(4- ,

! i methoxyphenylprapan-2-
N N yloarbamate

¢
:
N tert-butyl (1R.28)~1-{(6~
. § i carbamoyl-3~fivoro—6-{(6~
N N N methoxy—5-(1H~1,2,3-triazei~]~
Refarence Exaiple 136~168) |

£ yhpyridin-3-ylamino)pyridin-2- 808 1.58
- yiamingy~i~{4-
methoxyphenylpropan—2~
N vhcarbamate

tert-butyl {(1R283-1~{(6~

1 : ; carbamoy—3—fiuore—6-{{5~
. s s fluaro~G~morphelinopyridin—3~-

tReference Example 136-169 =y yiamine)pyridin-2-yharminoi-1- §14 1.62

" - (4~methoxyohenylipropan2-

yhoarbamate

3
a3

Hert-butyl (1R 2815
carbamayl-6—{(1~sthyl~1H-
indazol-S-vijamine)-3~ !
fluoropyridim-2~ylamino}~1-{4~
methoxyphenylpropan—2~
viearbamate

Raferepee Exeymple 136170 878 1.60
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Reference Example

Structure

Compound name

MS(ESI m/z):
(M+H)

RT{min}

N 0,
tReference Example 136-177 \y\ /ﬁx

sersen

*E

[tert~buty! (1R,28)-1-{(5~
‘carbamoyt-3~fucro=g-~{{§~
mathyl~5—(2H-1.2,3~iriazol~2~
yipyridin-3-yllamino)pyridin-2—~
yliaminor-1-(4-
{rifluoromethvilphenypropan—
2-yi)carbamate

830

1.1

IReferanoe Example 136178

tert—butyl {{(TR28)-1~{{5~
sarbamoyl-6—({2,6—
dimethoxypyridin—4-yliamino)-a—
fluoropyridin—2-yhamino)~1~{4~
{irifiuoromethyliphenylpropan—
2~yhicarbameate

808

1.80

m
o/d\z
Referenas Example uuwiSmy\ m

i
£
8

tert-butyl (1R 2801-((5~
varbamoyi-6--{(2,6~
dimethoxypyridin-4—ylamino3—
fluoropyridin~2-ylaming)-1—
phenyipropan-2-y|oarbamate

541

1.78

A i
Reforence Example smigv J\
ﬂ..

Jreee

tert~butyl (1R, 28)-1-({5~
tearbamoyt-6-{(2,6~
dimethoxypyridin-4-yljaming)~3-
fluoropyridin~2-yhamino}-1-{(4—
methoxyphenylipropan—2~
viicarbamate

871

1.74

Referenas Exsmple 136—181 L_/W

tert—butyl {{1R.28)-3 {5~

carbamoyl~3~husro~g-{{f~
methyl-5—{2H-1,2 3—-triarcl-2-
yipyridin-3~ylaminolpyridin-2-
yiamino-1-cyciopropyibutan—
2~yiicarbarmate

540

1.75
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Reference Example |

Structure

Compound name

MSESE m/zh:
(M+H)

RT{min)

Reforence Examplo 136-188

E=4

H

(R)—tart-butyt {2~{(5~
carbamnoyt-3~fluoro~~{(5~
fiuoro—G-marpholinopyridin—3—
vhaminodpyridin-2-yliamino)—3—
phenvipropylcatbamate

548

1.60

i
Reference Sxample 136189 mi,

tert-butyl {(JR.281-{(6~{{5~
{iH~pyrazol-1—ylipyridin-3~
yilamino)-5-carbeamoyi-5-
fuoropyridin—2—ylarmino}-1~
cyclopropylbutan-2—
vijcarbamate

5235

1.48

Referance Example 135-190;

tert-butyt {35 4R)-4-{6-{(5~
{tH~pyrazol-T—yDpyridin-3-
yhamino-f—carbamoyi—3—
fluoropysidin—2-
viaminolbicyciel4.1.0lheptan—3-
visarbamate

523

1.50

tRefarence Examgple 136-181

tert~-buiyl {88 4R-4~{(5-
carbarnoyl-3—fiuoro—6~{{6—
mettyb5~(24H-1,2,3-tiazpl-2—
vilpyridin-a~yaminalpyridin—2-
viaminolbioyelol4.1.0}heptan—3—
ylicarbamate

538

153

Reference Example 136-182)

tert-butyl (1R,28)-1-{(5~
carbamoy-3~fluoro—i—{quinclin-
Bn;(clanﬂno)pyﬁdin—zw!)anﬁno%
Pl
(iriflucromethyliphenylipropan—
2~yhoarbamate

884

1.48

H
Refersnce Example 136193 ,{L

tert-butyl (1R 28-1-{(6-
carbamoyt-3-flucre-6-{{6~ .
methyl~§-(2H~1,2 3~trigzol-2~
yipyridin-3-yDamino)pyridin—2-
wamino}~1-{(8)}-2,2-
dimethyicyoloprapylpropan—2~
yhaerbamate

534

162
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Reference Exampie

Compound name

MS(ES!I m/2)
(haeH) -

RT{min)

Reference Example {36200

tert-butyt (1R, 28)1~((5~
carbarnoy-6-{{1—ethyl~1H~
indazoi~&—yiamine}-3-
fluoropyridin-2~yamino}-1-{2~
fiucrophenylipropan-2-
yijearbamate

568

1.63

jRuferoncn Exempls 138-201

X
o=,<

tert-butyl ({(1R,28)1—{5~
carbamoyl-6-{(2,6~
dimethoxypyridin4~ylaminoi~3-
fucropyridin~2-ylamino)-1-~{2~
fluorophenyl)propan—2—
yijearbamate

559

1.78

Reference Example 136202

teri-butyl {(1 R 28 1~((5~
sarbamoyi~3-fluoro-g~{{§~
methyt-B~{2k~1,2 3~iriazot-2~
ypyridin=3-yflamine jpyridin-2-—
yhamino)-1-{3-
fluoraphenylpropan~2-
yoarbamate

580

1.58

™~

z

3

g

m

:

2
-
-

tert~butyt {(1R,28)~1~{(5~
carbamoyl--((1~ethyi~1H-
indazoi-5-yilamine}-3-
flusropyridin—2-yhamine)—1 (5
flusrophenylipropan-2—
ylcarbamate

586

1.62

8
| Refarenoe Example 136-204'>/

rert-butyl (TR 28 1~{(5~
carbamoyi~8—({(2 &~
dimethoxypyridin—4~viamino}-3~
fuoropyridin2-yDaming~1-{3~
fluorophenyBpropan-2-—
yhcarbamate

554

1.74

Y Y
Retarence Example 136~208 §

tert~butyl (18 2801~{(5~
oarbamoyi~3—fuoro~-{{—
methyd—-5-(2H~1,2 2=trigzoi~2~
vhpyridin-3—yl)aminolpyridin-2~
yhamirng)~§ ~{thiophen~2~
vipropan—2-yi)carbamate

568

1.53




Reference Example

Structurs

Compaund name

MS(ESI m/2):
(utHY

RT(min)

Referance Exomple 136-208

TYY

Hert-buty! {(18,28-1-({&~

carbamoyl-6—{{1-ethyl~1H~
indazol-5~yHamino}-3-

Hiuoropyridin—2—yilaming 1~

(thiophen—2-ylpropan-2-
vhoarbamate

554

1.58

,

1 \w
H 4
.
Refaroncs Exarapte 136-207, v_\mg\z/ oo I
- i

Rytart-butyl (0—((5~
carpamoyi-&~((2,6
dimethoxypyridin—4~yllamino)~3~
fuoropyridin—2-yDamina)~3-

phenvipropylicarbamate

541

1.75

Reference Example 136~208!

(Ri-ters-tuty! (8-((5-
carbamoyt-3-fuoro—8—~{2—{3~
methoxyethoxy)pyridin-4-
viiaminojpyridin-2—yiamino)-3-
phenyloropy!earbamate

558

1.20

Refurenoe Exempie 136-209)

(Rrtert-butyl (2~{(5~
carbamoy-3~flucro~6-{{6-
imorpholinepyridin-3-
ylamino)pyridin-2~yhaminoy3-
phenyipropyDoarbamate

586

1.20

Reference Example 136-210)

(R)~tert-butyl (2-{(5-
carbamoyi—6—{(3~
{dimethylamino)—t~methyl~1 H-
indazol-§-ylamino)-3~
fluoropyridin—2—yhamino}-3—
phenyipropylicarbamate

877

1.58

Reference Example 136-211

tert-buty! ((28,3F0)-3~{(5-
cerbamoyi-3~fluoro~§-{(6~
methyl~-5~(2H-1,2,3~trigzol-2-
Vipyridin—3-~yiaminepyridin-2=
yiamino)-4~phenylbutan—2-
ylcarbamate

578

1.56




MS(ESE m/z)

Refersnce Example Compound name (R RT{min)

i I tert-butyl {28,8R-8~{(&-
Xjr : ! b carbarmoyt-6~{(1~sthyl~1H~
9 ; indazol-5—yijamino)-3- 582 1.860

fiuoropyridin—2-yiamino)~4~
phenyibutan~2~ylearbamate

Referanae Example 136-212

tart~butyl ((2‘3.3R}-3»((5~

>|/H§/K ) carbamoyi-6—{(3~
. § {dimethylaminay1~mathyl~1H-
Reforenus Example 136-213 G n dazo!-—s-yl)amino)wS-

Husropyridine-2-yllamino -4~
iphemyibutan-2-yi)carbamate

581 1.5¢

ﬁ/ i r : tort-butyl (28 3R)-3~((5- :
carbamoyi~3~fluoro~6-{(5~ )
flucro—8-morpholinopyridin-3- 588 1.60
ylamina)pyridin-2-yharmino)-4~
phenylbutan-2-ylicarbamate

Refuranoe Example 136-214

tert-butyl (28, 3R-3~((5~
sarbamoyi-3~fuoro-&~{5-
fiuoro—6-rethyipyridin—~§- 8527 1.53
yiamino)pyridin-2~ylamino}~4-
phenylbutan—2-vDoarbamate

| Refsrence Exsmple 136-2151

tert-butyl ((28,3R}-3-{(5~
carbamoyi-3~fluoro~6~{{2~{2~
methoxyethoxyipyridin—d— ; 568 {.23
P yhaminelpyridin-2~yDamino}-4-
phenylbuten—2-yiicarbamate

Referance Bxample 135~218] | T

i

tert—butyl {{18,2R)-2-{(5~

Referance Example 136-217 E cerbamoyl-3~fuoro-6-~(m~

S
’*\r/ /\ tolylaminojpyridin=—2— 458 182

b vilaminoloyeichexylicarbamate




MSES] m7/zh

fluorophenyllaminelpyridin—7—
yhaminooycichexylicarbamats

Reference Example Structure Gompound name () RT{min}
%
' WO tert-butyl ((18,2R)-2~((5-
| cerbamoyi-d-fluaro—~6—{p-
Reference Example 156-218] 3 . tolylamirno)pyridin-2~ 458 1.82
| w yileminoloycliohexylioarbemate
Iy I
K %/
2
i
-
| ftert-butyl (18 2R)-2-{(5~
Q\;{”\ 2 carbamoyi~5-{(3 4~ -
Referonce Example 196-218] & /[\ dimethyiphenylaminol-3- 72 1.89
¢~ ﬁ ) fluoropyridin—2-
é\[< \(l\ viaminoleyolehexylicarbamate
3
1
TN P Y\5%
ji A teri~butyl ((18,2R)-2-((6-((3-
B T {244~1,2, 3~triazol-2-
Referense Exampie 196220, #h._ 0 : vhehenyDaminoy-S~carbamoyl— 514 1.78
\f e [, 3~flunrapyridin=2~
LN 1< S | o yiiaminoloyciohexylcarbamate
14
|
) v \Nb(=
‘ | tert—butyl {15 2R)2~{(8~{(a~
W I {1+-12,3~miazol-1{—
Rference Example 1382211 Wi p yhphemdlamino)~5-carbamoyi~ 811 1.47
\f G-flucropyridin—2~
. A yiiaminojoycichexylearbamate
IS, |
[’}
tert~butyl ((15,2R)-2~{(5-
carbamoyi~6-{(3~ 478
Refarance Examphs 196222 chicrophenyamina—3- 480 1.88
fluorapyridin—2~
ylaminooyclchexyljcarbamate
ert-butyl (18,2R-2~{(5~
Reforonne Bxample 156228, carbemoyt--fiuory-6-{(3- 462 178
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Refersnce Example

Compound name

| MS(ESI m/z):

{M+H)

RT{min)

Reforence Example 1362357

tert-buty! (1R 28)»1~{(5~
carbasmoyl~g-({3-
{dimethviamine)~1-methy-1H-
Indazol—5-yhaming)~§~
fuoropyridin-2-ylamingh-1-(3~
flusrophenylpropan—2-
yiearbamate

588

1.58

Rafarance Example 136~236>K\ﬁ
i

PN

8

-/

BT

tert-butyl (1R28)-1~{(5~
carbamoy-3—fuoro—§~{(5~
fluero—&-methylpyridin—3-
yhammo)pyridin-2~yleminoy—1~
(3-fuorophenylipropan—2-
viloarbamate

531

1.55

Reference Example 136~237]

gy

~
02%1
b

/

tert~butyl {(1R,28)-1-~({5~
carbarnoyl-3-fluore—§—~{(1-(2-
imethoxyethyl-1H~indazot-5~
yiaminolpyridin-2-yBamino)>1-
(3~flucraphenylipropan—2-
ylearbamate

556

1.85

o io
tK\:!:'
[

Heference Example 136~238;

&
.
i

tert~butyl (1R2S-1-((5-
carbamoyt-3~fluore-6—{1-{2-
methnxyethyl)~1H-indazol-5~
yihaminojpyridin-2-ylamine}-1—
{4—~methoxynhenyipropan—2—
vicarbamate

608

1.50

4

Refsrence Exarmple 136-23%

A<’
=,
b

(S)-tert-butyl {2~{(5~carbamoyi-|
3~flanro=f-((2-(2~
methoxyethoxyroyridin4~
yitaminooyridin~2-yiamino}-3~
(1H—pyrazol—1~
yhpropylicarbamete

545

1.00

Reference Example 136-240

P

{Srtert-butyl (2-{(5-carbamoyl-
3~fluoro=g-({6~methyl-§-{2H~
1,2, 2-triazol~2~ylpyridin—3~

yheminopyridin~2-ylamino)-3~
{1H~pyrazol—1-
ihpropyearbamate

|

852

1.23




3-yharvinojpyridin~2~
yhamineoyolohexylicarbamate

Refersnce Example Structure Compound name MS(EE; :{S/Z): RT(min)
g iy
o
g
u
OYN\)\"" A (Shtert-butyl {Z-((5-carbamoyi~
] ' [)ﬁ 3~fluoro=6~{{5~fuoro~t~
1 = » 3 morpholinopyridin—8§-
Refersnce Exempio 136-241 ! I yl)ami n O}KDVH din—?.*yi} arino)-3- 574 1.32
Y\; (1H-pyrazot-i=~
i yhpropyllcarbamate
C
= Wz
\l/k/\m " (S)-'i:ert—hu’?cﬂf (o2~({5~carbamoyk
>/ M : ) 3~figoro~ti~{(§~fluore~F~
. | i mathyipyridin—3~
Refarence Exampia 136242 § T yiaminoYpyridin—2-yDamino}-3— 503 1.18
ﬂ\ {1H-pyrazci-1~
"‘\r . yhpropyloarvemate
27
!
2, \ \
: P
ST & {S)-tert~butyl (2~({5~carbamoyi-
I f~{{1-~ethyt1H~indazol~5—
Refarencs Evamle 136243 yhamino)-3-flucropyridin-2- 538 1.34
yiamino-3~{1H-pyrazol-1-
¥ vipropylicarhamate
=
\
\ !
~ f\,d/\/\
. 5 i i{Si-tert-butyl (2-{(G-carhamoyi~
%T” \)\,,/‘\“’%\m B-{(3~{dimethylamino)-1-
] imethyl—1H-indazoi-5-yljamino)-
Reference Bumple 138-244 2\ 3-fluoropyridin-2-yllamino}-3- 367 131
i i / {1H-pyrazol-~1-
T "\ viprepycarbarnate
= w
C;‘ [ :
1 D H
; u\)\ i /1\ {S)-tort—buiyl (2_—({5-carbamoyi~
! \r‘ N g-{{i~athyl-1H-indezol~4~
Reference Example 136-2481 i ylaming~3-fiuoropyridin-Z- 538 142
viamine)-3-(1H-pyrazoi~i~
i i
NP : vipropyljoarbamate
N
v
\/\/E
t i \‘”"‘
PN J tert-butyl (15, 2R-2~((5—
i " carhameyl-3—fluoro~6—{(5—{4~
Referenas Example 136244 methyt~1H-pyrazol~1-ypyridin- 825 1.48
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Reference Example Structure Compound name 3 MS{(&;&HU);&): RT{min}
i1
. |
o -
! i
a\/‘";’\/\w tert-butyl (18,2R)~2~ (5~
: ”5 N ! carbarmoyi~8-{{5-(3,5~dimsthyl-
Reference Exemple 130-247 e ) TH-pyrazol-~i-ypyridin-g-~ 538 1.46
; i ! | yiemino-3~fuoropyridin-f-
i \ﬁ Y yhaminoJoyalohexylcarbamate
b
. \
: 7
%
Shea
l r)\ tert—buty! (28,3R-3~((5~
¢ i sarbamoy-3—Ruore~8-{m~ 1
| Heferunae Example 135«2451 s N tolylaminapyridin-2-- 445 1.74
! T L yiaminojpentan-2-yljoarbamate i
Y ™~ 3
. ~
PO S: |
; tert-butyl (28,3R-3~(6-{(3~
g {(2H-1,2, 3 triazob-2-
Reference Example 136~243 AN viphenylamino)-5-carbamoyi~ 409 1.76
1 i S-fluaropyridin-2—
i A viamirojpentan—2-yl)oarbamate
D
. \W :\T/\ \gl/u\"‘"l i
b tert-butyf (28, 3R}-3-{6~((3~
K(\;’\’J\% (1H-1,2,3trlazot 1
Referonce Example 136-2500 i \ yiphenyDaminoi~S-oarbamoyt~ 488 {55
£ \I‘“ i J-flucrepyridier2-
" =N ylaminodpentan-2-yicarbamate
W/
<
>~ N " ven
i tart-butyt (28, 3R-3-{(5~-
l'{/\"/\”‘ carbamoyi-6—-{(3,4~
Reforenue Examphe 138-251] & ¢ dimethylphenyamino)-3- 460 1.93
\/ [ flueropyridin—2-ylamino)pentan-
é.\< l\ 2~ylicarbamate
i i
.
y tert—butyt {(28,3R~2~{{6~{(3~
| 136259 scetylphenylaming)-5~
Reference Example 138 252§ i \/D carbarnovi-3~fluoropyridin-2~ 874 1.64
; vilamino)pentan—2-~yloarbamate
i
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Reference Example Structure : Cormnpound name MS(FMS ,E;g’ 2): T (wiin)
F,
Hert~butyl (1R,28)~1(6~({3—
~ AN, (2é+~1,2,3-trsazof-2~
. e A yiphenyDamino}-§-oarbamoyl-
Rafarence Example T?ﬁ 253 Hh\‘f?‘; @\ 3~fuorapyri dkn-2~yl)amin 0)"1" 511 1.78
. cyclopropylpropan=2~
° A vioarbamate
! .
< F\/\)\»,
i tert-butyl {IRZS)1~{(6~{(3~
N/L\\./\m 3 )F;hﬂ .2,3)«tﬂazo}f:1m C
" d ) enyhaming)-5-oarbamoy
Reforonco Exampie ¥35~254 m% N a~flucropyridin-2-yDaminck{- 511 1.48
t l i eyclopropylpropar—2Z-
"\< e \ vilcarbemate
% </
o
4 ‘\/«\)k
i Wy
b tert-butyl (TR 2831~((5~
N /\\T" ;arb:;‘tﬁyf"ﬁ"(g()’.’rﬁt -
HRoferonos Exarmpie 196-2561 f ﬁ;:fwzgz;ﬁ‘é;’f)‘;mn e 472 1.83
\f ; cyctopropylpropan—2~
\1< vijcarbaraate
< - |
i N v
y tert-butyl (IR 28~ 1-(6—{(a~
e e acetylphenylamino)-5~
Refersnce Example 196-2561 .8 o sarbamoyi-3~fuoropyridin~2~ 488 1.8
Y yilamine)~1-vyclopronylpropan-
é 2~yhicarbamate
\K I
@
Y ‘
i 2
: ; g tert-butyl (15,2R)-2~{(5~
\L’/\ﬁ/}\"/\*g“ carbamoyl-8-((5—{4—shloro—tH~ 545
Refarence Exarple 196-257 wi,_ pyrezol-1-y)pyridin-3— P 1.85
(\, yhamino)-3~flucrepyridin-2-
D\§< L . vileminoleyolohexylcarbamate
! e
i . Mixture of tert-butyt (3-
i £ it tbenzylony)-2~({5~parbamoyi-3—
I PN " fluoro—6—{B~methyt-5~(2H-
Reforance Example 136-254] ] 2 1.2.3~triazol~2~vipyridima~ 832 1.64
N vhaminojpyridin~2- ‘
K yllamino)oyeichexyl)carbamate
m\(o {18,25,38)(IR2R 3R}




Reference Example

Compound name

MS(ESI m/z2):
(B4}

RT{min)

Refsrance Example 138-258

tert-butyt (¥R, 28)~1-{(5~
carbamoyi~3~fuoro~i~(pyridirr
F-ylamino)pyridin-2-vlamine}-
1-oyelopropyibutan—2-
vijcarbemate

453

1.08

Referance Example 136-260;

itert—butyl {1R28}~1-{(6~

carbamoyl~d~fluoro-g-{{8~
fluoropyridin-3~ylamine)pyridin-
2-yhaming)~i~
aycloprapylbutan—2~
yiiearbamate

477

1.51

Reference Example 136-261

rart-butyl {(1R,28)~1-{(5~
carbamoyl-3~fuoro—6~{{5-
fluoro—~B~methoxypyridin-3-
vhamino)pyridin-2-ylaminc)~1~
cyclopropylbutan-2~
yhcarbamate

507

1.66

Referenoe Example 136~2672]

Rinsme

tert—butyl {{18.28)-1-{{5~
carbamoyi~3—fuoro—6-{{5—
fluoro-§~morpholinopyridin~3-
yhaminglpyridin—2-yhamine)~1-
{thiophen—2~yijpropan—3-
vidcarbameate

580

Referenos Exanple 136268

H
i
!

tert-buy} ((18,28)-1-((5~
carbemoyl-6—{(1~ethyi-1H-
indazol~4—ylamino}-g~

Huoropyridin—Z-yDarine)~1-

{thiophen—2-yl)propan—2—
vicarbamate

584

1.7

Referanoe Example 136-264

tert-butyl (18,28 1~{(5~
sarbamoy-6-{3-
{dimethylamino)~1-methyl-1H-~
indazal-§-yDamino}-3-
Auaropyridin-2-yDaming)~1~
(thiophan—2-yipropan—2-
vilearbamate

583

1.57
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Reference Example

Compound name

MS(ESE m/2) |

(+H)

| Rafarense Example ‘!56”2?%?

3

ay
N

./

tert-butyl (18, 2R)-2~{(6~((5~
soetyi~6-~morpholinopyridin-3~
yhiamino}B~carbamoyi~3—
fiuorepyridin—2-
yvidaminojoyslohexylcarbamate

§72

i
RT{min) 1

1.48

i

fefaranas Bvatopte 1ae-212

ttert-butyl {(1 8 2F)~2 (8- ({5~
sacetyl-'ﬁ-methyipyrsdm—ﬁ—
Yarminor-S-carbamoyi-3-
fluoropyridin—2-
vhardno)oyslohesybearbamate

5014

1,28

Reforence Exarmple 185273

tert-buty! {1R,28)~1—((6-
carbamoyl-3—Buoro—§-{{5—~(4-
tmethyi-1H-pyrazolt-ylipyridin—
a~yhaminolpyridin-2~yNamino}- |
i~eyclopropytpropan—2- ;
vhcarbamate

525

1.50

tReferenoe Example 136-274

tert-~butyl {(1R28)~1~({5~
carparnoyt-6~{5~{4-chioro~ -
pyrazot~i~yipyridin~3- ;
yDamino}~3~Auoropyridin- -
yhamine)~T-syeloprepylpropan—
-ylicarbamate

848
547

1.83

iRefaranae Exanple 136275

7

<

!

i
Hart-butyl ((28,3R-3-{((5-
carbamoyt-3-fuore—6-({5~{4~

methyt1H-pyrazoi~1 *yi)pyndm“
S~ylaminopyridin-2-
yi}amfro)pentan-Z»yl}barhamate

; |

i

813

1.48

{Reference Exampls 136-276

| |
Herr-butyl (28 3R-8~(5~
carbamoy-6—{{B~{4~chioro~1H~
pyrazoi-1~ylpyridin-3~ ‘
yiaming)-3~Ruoropyridin-2- !
Viaminoipentan-Z—yiicarbamate l

538
B35

1.62
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Rafersnce Example

Strugcture

Compound name

MS(ES m/2):
(M)

RT(min)

Referenoe Example 136~283

Mixture of tert-butyl (2~
(benzyloxy)}-6~({5~carbamoyi-3-
fivoro~8-{B~methyh-5~{ZH-
1.2,3-triazol2-yipyridin-3—~
yiaminojpyridin-2~
yhamino)oyclohexyfjoarbamate
{1R.2R,6R){18,28 65)

632

.83

iReforence Example 136-284!

Hert~butyl ((1R,28)-1—{(8- i
carbamoyi-3~fluoro=6-((5-4- !
methyt~2H-1,2, 3~triazof-2— {
whipyridin-3-yilamino)pyridin-2-
yhaminer-1-cyclonropylpropan—
2-ylearbarnate

826

1.54

tHReference Exampis $36~245

tert~butyf ({18,2R}-2(5~
carbamoyl-f~{(6~{4,5~dimethyi~
2H~1,2 d~trigzol~Z~ylpyridin-3~
yhamine}~3~fluoropyridin-2-
yhamino)oyclvhexyoarbamats

540

1.58

Reference Exempls 138~288

tert-butyl ({(1R,28)1~((5~
carbamoyh8—~((8~{4, 5~dimethyi-
21,2, 3=triazol-2~yloyridin-3—
yhaminoy-F-fuarapyridin—2-
yilamina}-1-oyclopropyipropan—
Z-yiicarbarate

1.58

Refersnce Example 196287,

tert-butyl {(1R28)~1~{{5~
carbamoyl-6—{{1,3~dimethyl~1H-
indazol-G-yDamino}-3-
fueropyridin-2-yiamino)-i~
eyolopropyibutan«2-
vijcarbamate

526

1.52

Refershoa Example 136-288

tert-buty! {1R,2803~{{5~
aarbamoyl~3-fluoro—8-{(1~
methyl-TH-indazoi—4~
vharginolpyridin~2-yDamino}3-
oyelopropylbutan—2—
viloarbamare

52

1.88




Reference Example Strusture Compound name MS{EMS‘E;)'/ 2x i RT{min)
Pl
A
’ N tert-butyl ((1R,28)-1-((5~
% 1 . " oarbamoyluﬁg{(# {22~
{ Wi, o diftusroethyl}-1H-indaz g~
Reference Exenple 136~489) Y \, ylamino)-3—flucropyridin-2- 8682 1.68
é ~ yhamino)1-cyclopropythutan—
w< ; \_{; 2-yhoarbamate
y
# F
i
¥

yipyridin-3-ylaminopyridin-2- 548 1.63
ylamino}~1-{%5-
diftuorophenylipropan~2—
vhearbamate

’ \ ¢ F tert-butyl (FR28)-1-{(5-
! carbamoyi-3—fiuoro—6-{{&~
M/ﬁ N raathyl-5—{2H-1.2,8~triazol~2—
Refurance Example 13620 f t £ ]

tert~tutyl ((IR.28)-1-{{5~
carbarmoyi-5-{{3~
(dimsthylamine~1—methyl-1H-
indazoi-5-yllamino -3~ 618 1.82
fluoropyridin—2~ylamino}-1~
(3,5—diflucrophenylipropan~2~
"« yiicarbamate

IRefarence Example 136-2417

SO

tert-butyl (1R 28)-1-((5~
warbamoyi~§-fuoro—§—{1~{2~
mothoxysthyl)-1H~indazol-5- 814 158
vilaminojpyridin-2-yhamino)~1~ -
{3,5~difiuorophenyllpropan—2-
ylicarbamate

Referense Exwnple 136~242

£ i
VAN NN tert-butyl (1R 28)~1((5~

4 l’ carbamoyi-B~{{ 1~ethyi~1 4
Reforonce Expie 1 36_2932/ \I/ ‘\/\p')\/[\m indazol-4-ylamino 3~ 584 1.74
s fluoropyridin-2-yilamine-1- :

- {3,5—diftuorophenyliprepan—2-
| / yiearbamate
%

£
H H
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Refersnoe Example

Struskur

Gompound name

MS(EST m/2):
()

RT{min}

Referance Exatnple 136204

Mrere-butyl {(1R28-1-{(5-
oarbamoyl-&-fuoro—~{{5~
methyl-5—(2H~1,2 S~triezot-2-
yiipyridin-3-yDamino)pyridir2-
yliaring)-1—(3,4~
diffuerophenyilpropan—2-
yijcarsamate

588

1.61

. f
| Refarence Exsmple 136—2953"\@/\&/ i

tert-butyl {1R,25-1-{(5-
carbamoyl~@~{3~
{dimethvlamine)~1-methyl~1H-
indazot-S-ylamino}~5-
fiuoropyridin-2-yDamine)—1-
{3 4—diftuorophenyloropan~2-
yilcarbamate

813

1.62

iReferancs Exanple 126-296!

tert-butyl (1R 28315~
sarbarmoyi-3-fucro~g-{{1{g-
imethoxyethyli-1H-indazoi-5~
yhaminolpyridin-2-yilamino}-1-
{3 A~difiuorophenylipropan—2—
yicarbamate :

814

1.58

Reference Example 136~297

vert-butyl {1R281~{(5~
carbamoyt-6~{{i~athyb1H-
indazal-4—ylamino-5~
fivoropyridin~2-ylamino)-1i-
{8 d~difiuorophanylipropan—2-~
yioarbamats

584

172

Reference Example 136-268

Itert-tuiyt (TR, 28)-1~((5~
carbamoyl-3-fuoro—6~{{2-
methoypyrinidine—5—
yiaminoipyridin-2—ylaminc}-i~
ovciopropylpropan~2-
yicarbamate

&18
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(18,2R),(1R.2S)

Refersnce Example Structure Compound name MS(EEMSi:;/ z: | gy (min}
.
\;‘ﬁ ' tert-butyl (1R, 28 1~{(5~
W ! carbamoyt-3-fuoro-&-{(2-
7 morphoiinopyrimidine—5—
|Reference Example 135-200 \f | i viaminolpyridin-2-yllaminoi-f- 531 1.37
i \|< '\]/” cyelopropylpropan-—Z~
| i viearbamate
e
£ 7 it 1t butyl (2
R ixture of tert-butyl -
F—\/\ A7 | “NH, carbamoyi-G~Ruoro-5-{{E~
NN methyt-5-(2H~1,2 3-triazol~2-
{Raferance Exampls 136-200) ﬁ WY OTHH vipyridin-3-yhamine)pyridin—2- 562 1.47
: OQV-N > viaminoj—8,5~
)8 difiusrooyalohexyl)carbamate
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[0458]
Example 1 (Example 2-184)
[Formula 155}

SR N
t i
Qﬁmw (A

F\lg/\jCONHz
E
N7 NH

N
&
NHBoc e NHo p 1

/ /

F N Y N

Nepl Neh O

s 7
A mixture of tert-butyl

((18,2R}-2-((5-carbamoyl-6-({3-(dimethylamino)-7-fluoro-1-methyl-1H-indaz
ole-5-ylyamine)-3-fluoropyridin-2-yl)yamino) cyclohexyl)carbamate (283 mg)
and TFA (3 ml) was stirred at room temperature for 30 minutes. The solvent
was  distilled away under reduced pressure. 4N hydrogen
chloride/],4-dioxane (0.253 ml) was added to an ethyl acetate (10 ml)
suspension containing the obtained residue, followed by stirring at room
temperature for 30 minutes. A solid was coliected by filtration and washed
with ethyl acetate, A light yellow solid of
6-{{(1R,28})-2-aminocyclohexyl)amino)}-2-((3~(dimethylamino)-7-fluoro-1-me
thyl-1H-indazole-5-yhamino)-5-fluoronicotinamide hydrochloride (241 mg)
was thus obtained.
(Table 3 (Example 2-184) lists 'H-NMR data and MS data.)
[0459]
Example 2

The compounds shown in table 3 were obtained as described in
Example 1.
[06460]
[Table 3]



Example

Compound name

MS(EST m/z)
(M+H)

RT{min)

T

HNMR

Exampte 2-1

¥

6-((1R2Sr2-

vDarminoi-

2~{3~(dimethyleminai-1-
wethyl~tH-indazel-§~
vhaming}~5-~
Buoronicotinemide

441

6.8

TH-NUR {deOD) S 8.8% (W, br u),
788 QR br sk, .79 {8 br s}, 7.5
(8, br o), 4.32-0.29 (1% w), 5.91
8, &, 3.7073.66 (1K, ), 2.38 (6H,
br s}, 178150 (B8, o,

Exampie 272

§-({(2R.33)-F-aminp1~
cyclopropylbutan-2-
yilaminei2-{(3~
{dimethylaminoj~1~
jenetingl~iHindazol~f~
[yidamin b=
[flucroniootinamite

455

085

Example 2+3

imethythexan-3-y]aming)—

§-{((28.3R2~amino~5~

2-{{3~{chrnethylamino)y-1-
Hmethyi—1H~indazoig«
yiemino -5~
fiuoronicotinsmide

457

103

SPME (MaGly 5 &6 (L br ).
T QM sl TS GH b owl. T.62
(R, br gf. 4.350.89 (80, o), 3.8
A W), 884948 QF . 2.4 (8
B}, L7i-b 60 {96 md, L3~LET (IR
mh, 23 (8, 4 Jo 66 he), 08
(3, 6, TStz 0,85 W 4 S
5, & B2l

Exampte 24

6-{({26 3R-2-
aminepsntan—3-ylamina}-
2-{{3~(dimethylamine}1-
methyi~1H~indazot-5~
yiamine B~

Thaeronicatinamide

428

0.88

H

H
i

Exsmple 25

B~(((IR.28)-2~amino~1-
ayolobutylpropylizming)~
Seflunro—2-{{2~
methoxypyridined-
yhaminoniostinamide

a88

0.72

Example 78

81,283 2-amine-1-
syclobutylprogylamine)-
2-4(2 b-dimethexypyridin-
A-yliaming~5~
Fuoronicotinamide

418

107




Engmple

Compound name

WMSIESE m/2):
W+H)

RT(min) |

Example 2-7

B-{{1R 28 2—pmine~1~

jovolobutvipropylaming)~

S-fluaro=g-{{2~{2~

imethoxyethaxy)pyridin-4-

viamino)nicotinamide

0,79

Example 28

5L IR, 28)Z~amina—1~
|cyclobutyipropyliamino
Sflucre-2-{guinciin-6~
Viemino)nicotinamids

G.78

408

Exammie 2-8

&~{{{1R, 28 Z~amine~i~
loyotobutyipropyliaminos
2-{{1—athy~T H-indazob
S~yhamino}-5~
fiuoronicotinamide

426

101

Example 2-10

Ny

§{{{1R 28)Z-pminc-1-
cyciobutyioropyliaino -
Sheore—2~{1~mathy-
H-indazo-6-
yhamino)ricotinamide

41z

0.96

Exgrople 2-17

w

§-({{28.3R)~2~gening5
rethythexan~3—ylaming
Z{{1~ethyi~i Heindazol
G-ylaminor-5-
fuoranicotinamide

428

1.07

Exampla 2~12

8-{{(28, 3R} 2-amino~b-
methyihexan—i~yiaminn )~
E~fiuore-2-{{ T~methyi~
1H~indazol~4~
yhamino)niootinamide

414

108
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Example

Carapound rame

MSES m/z)
()

RT{min)

HNMR

Example 2-13

-{IR2G2~
aminocyclohaxyllsmine)~
2-{(8~{dimethyiamino}-2~
methyi-2H-indazol-5~
yiamine}-5~
fluaronicutinamide

441

4.85

Example 2-14

-
ES

i
i
]
;

G-{((2R IS -dabnine1~
cyclapropylbutamz
vijamino}-2-{3—
(dimeathylemino)-2~

methyi-2t-indazei-b
yilaming)-5~
fueronteotxmmide

455

0.88

Example 2~T5

6-{{(28, 3R~ Zratming-f~

imethythexan-3~ylemino}~

2-{(3~{dimethyleminc)-2~
traethyt-2H-indazol-5-
ivheminoj=6-
Huoronicotinamide

457

084

Exarnple 218

§-{{(28.aR-2-
jaminopentan—G-yilamino -
2~{{5={dimethylamine)-2-~
mathyl-2Hwindazel~~
vijamine)-5-
[fluororicotinemide

42%

082

Example 2~17

5-{{(28,3R)-2-

ieminopentan-3-ylemino}-

2-{{8,6~dimethylpyridin-
3-yHamine}-5-
finoranicotinamide

361

0.62

Example 2~18

§-{{28,3R)~2-emino~G~
irvethylthexar-3-yhamino
2{(5 G~dimethyipyridir-
13~vilarmine}-b~
fluorontcotinemide

289

0.77

THNMR (MeCD) 60 .34 |
(H, <), 814 OF =, |
7.8% (1§, d, J =1i.7 Hs),
4,654, 56 (1, ©, 3.56
3,49 (I, w), 2,67 (3,

), 2,47 (OF s, L7~
1.33 €6H, my, €.9% {38, o,
5.3 Hzd, 091 (3, d, 6.3 |
Hezy. :

= j
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4

Exampte Structure Gampaund neme MS(ESL m/z). | RT(min) MR
- (W) ! {
i. ; ’
| \y o
! ]
& N N H((Iﬁﬁﬁ?ﬁ-a}nim-%
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i tolyteming nicotinamide
>
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" : | evelobutylrapylendsio)r-
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<
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; inyciobutylpropyliamine}-
Exampte 227 e Efiuoro-2-{({3- 388 105
1 methoxyphenylaminolico
% P tinamide
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ﬂ by AT RASE0) &3 1158 BB o,
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Exarnple 228 ks, =§0T;::if;xwmyl)anﬁm)~ 41e 107 a0 o6 w5 874 1 2. R560m
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o
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pamide
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Example Structurs Compound name MS(E(ES;?)/E)! R {min) (IR
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» i N fluorophenyBpropyllamine )
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f" yhpyridi—3-
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i f-((2RASH
RN g’/\ veﬁnopentzr(z{b;s)amino}—
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yhpyridir3m
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h /'\E methexy)l:hoxy)pyricﬁm4-
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| E“‘\\.w/\c/"\/'\
i W
f\{\w/g
. 6+ ({(2R38)-3~
Y K "A? jaminopantan-2-yiamino)-
Exampla £-38 H P 12-(45, 6-dimethylpyridie- 381 D52
~ ; [3-yDeminey-5-
4 } Huprasicotinamide
i
N
bl ’\/j\
G-{{(ARAS -4- :
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Example 236 £ 2-{(5 5~dimethyipyridin~ 375 0.64
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j fl fiuoronicotinamide
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!
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Compound name

Rt(min mg

Example &-38

|aminohentar-3~ylaminc}-

E-({{28.3R)-2~

S-fluoro-2={{1~methyi~
tH-indazol~8~
viaminalnicotinemide

Exarple 2-38

Iybamina)nicotinamide

§~({(2R,35)-2~
aminogentan—Z-ylamino)
S-fluore—2-{{1-methyl~
1H-indazoi~5~

Exaiple 2-40

6-{{{2R38a~
aminopentan~Z-ylamino)~
Sflupra-2-{{1~mathyi~
H~indazol~G-
viaminoiniookinamic

IR (MeOD) 8t 7,94
(8, s). 7.92-7.88 (iK,
m, T.74 (JH, 4, J=1L.9
Hzd, 7.53 (I, 4, J =89
Hz), 7.42 (14, d¢, J =
8.5, 2,0 Ho), 4.36-4.24
{16, w), 408 (34 s),
3,46-3, 53 (1K, w}, 1.87-
140 (28, m, 1.28 (34, 4
T = 7.8 Bz}, 0.68 (3H,
T = 7.6 Hz).

Example 2-41

{aminopenten~2-ylamino)—

6-{H{2R.38)-3-

2~{{5-oycluprapyipyrighe
F-iharninoi-b-
{fuoronizatinamids

Example 242

F{((2FIS) T
arinopentan-2-ylaming -
Sfluare-E—{(2~(2~
imethoxyethaxy)pyridin-4—
vllaminoriootinamice

Exarmple 4%

B-{{{3RA8)~4~
aninohexsn--3-yDaming)-
S-fluoro~2~{{2-(2-
mathoxyethoxy)pyritin-4-
yhamtnainicstinamide

MSES! m/zh
()
414 1,01
386 0.85
386 0.83
373 64
i
i
467 0.65
424 o7
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Example Structure i Compornd rasee MS(%SE}%/Z)‘ RTlmie) MR
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, IR (4SS B ELBO A1 &),
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Example 244 | o S-dluoro-2—(m 358 103w w20 b o). v @ 4 7
itolylaminednicotinamide = B4, 52108 OF ). S8
e 0.2 G«
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i
IR (WMSe-85) &3 1187 G, &),
1 B-{({1R.28)2—amine~1~ 7,96-7,66 (R w0, 7.30-0.00 {81, ).
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1.00 (%, wi, 050-0.25 (i @)
4
» +
|
] ke
f\ IH-AR NS08 57 185 R, &),
o N 18-({(IR 282~aming-1- TESe (M, o), B8 W 4 T
ity ieycloprapyiprapylamine )~ 3.0 W), &.17-6,10 (. ), 2,72 L8,
Exarmple 2-47 { ;3’"«:3;:”" henslaming- 404 1 W, B0R-N.60 (6, 3, 3.60-Y.43 (O
HaImMENOXYpRenylamins, o o -
- i5~fucronicotinamide e 139 (8 8, 7= 68 ta), L~
§ ; 560 (15, w), N 705,25 (4% e}
f
«
Y M S N, i
/t l ' A (EO-0E) BT 3L B AW, &),
‘x\{/ ~y '/‘\w [8~((1R, 28 -2amino~1~ 1007, 50 (4, ), T.2-6.65 (8 o),
! ! royclopropytpropylemine 575 G5 9, BT G 8 LS8 |
Exarople 2-48 | ¢ (34 i 404 088  tad w, nsoents 6 A Lwomy
{dimethoxypheryljetin)~ 4 S, LT G ®, |
~ lﬁ-ﬂucmmcaunamdﬁ )
i 5, 66-0.35 {46, )
!
0\\
« i
o i
i &,l\ 8- (1R 28)-2-amino~ -
ﬂ/ W o4 soyelapropylpropylaming—
e
Example 2~48% Sfuorod-{Gmathory= | ggy 106
i |reethyiphenyl)amine)nioat!
-~ Inemide
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Structure

Cernpound name
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RT{min}
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Exampls 2-50
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L
AL

§~(({2R A8 F-S-aming~1-
cyolonropylbutan-2-
iybeminoi2-{ t—ethyi-3~
tmeathoxy—1H-indazab-5-
vismino)-f-
flubronicotinamide

456

1.1

Exarople 2-51

Rhy

iy

8~(({28,3R )} 2~amino-5-
tmethythexan~3~yiamino)~
2~{{1-sthyl~3-mathoxy~
TH~indezol-5-yijamino)-
S-fiuoranicotinamide

458

1.16

Example 2-52

i

‘W F\/ Y \'mﬁ

VT\H/’\&/\NK
:

E-{{(285 AR5
aminopentar—3-yllamine -
2+{{1~ethy-3-methoxy~
1Hindazel-5-yHaminei
&-fluoroniontinamide

430

1.01

LH-DIR D) 53 EOZ 0K 4 Je 2o
), 776 QML 4 Fw 2LB M. T.BY
08, & F=0.2¥:), 720 (K & Te
9.3 A0 FR), 4,25 (B g FoLb
Bed, 424038 QH w), 406 QY o,
S48 QR U4 J = 6.9, 3.6 He), LT6~
L56 (8 ), LS8 {38, ¢, I 22
o, L2 OGR4 5= 68 H), ner
Hah W )4 7.5 H2)

H

Example 2-83

Ry Nty

{

!

;6~{({2R 38 -3~amino~1~
eyclopropyibutan-g~
viaminol2-{{1-{2.2~
difiuorosthy~3-methary—

1 H-indazo-S-yharminei~
S~fuoraricutinamide

482

11

Exarnple 254 ¢

&-{{(28 3R -2~amine-5
imethyihexan—5-ylaming
2-{(1—{(2.2~cifluoroathyl
Geyaethory-{H-indszol~
Syl yarmino -5~
fluoranicotinamide

484

: Example 2~55

{((28.3R)-2-
iaminepentan—3-yhamine -
2-((1-(2,2~difinorosthyl-
S~methoxy~1H~indasot-
E-yllaming )5
fluorenicotinamide

468

1.03
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Exarnple

Compound name

WMBES! m/ak
{3aH)

RT{mirg im

Example 2-58

6-{{28,3R)2~amino-5~
Imethythaxen3-yijamina)-
[5-fivaro~2-{(3~

+h henzoldli

E'*yi)amztnu}nioétinamide

431

%

1.18

Example 2457

i

{28 AR5
[aminapentan-3-ylamino -
S-fluoro~2~{{3~

Byiamindiniostinamide

mathoxybenzol dlisoxazoh-

403

Exempie 2-58

(1R 28)-2—amino—1—
cyolopropyipropylaming -
i5fluoro~2~((4~
Huorephenylaminonicotin
amide

362

0.98

Exampie 2-58

B-{U TR, 282 -mming-i=
oysiopropylpropylleming)—
23 A
dRusrophenylaming )5~

{fucronicotinamide

380

1.03

Exarnple 260

6-{(1R 28 f-amino-1-
cyoiottylprapyliaming)-
Sefuoro-2-{4-
Iuorophenyl)aminolnicotin
aride

376

1.07

Example 261

§-{{(IR 25)-2—amino—1~
oyclobutylpropylaming)—
234~
diftucropheryDaming)-5~
fiuaronicatinamide

384
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Example Srructure Compownd neme Ms‘mﬁ RT{min} ¥R
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- IR (8048} 51 tL4i 1H, o,
e B3R 28}-2~amino1~ .02 (1K dd, J = 2.4 12.9 Byj, 795
§H §z;yciaprapylpropy¥)amine}- 185 (6, w), T.40-1.10 (2, ), 291
Examnie 262 N 55"‘2!‘;?3"2’%“3“0!’0'6" 343 0-94 B, o), 3.E5-8.40 (B ), 1.25 G3H,
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b vilaminojnicetinamids 4 66, L G s,
- |8 6%-8,64 {th, =, 0.48-6.22 (K )
/ﬁ
t
i
) I/\\)\m LR (IS-dey & : L4k (i 8,
/}\ H 16,08 (¥, o4, § % 8.1, 128 He), L99
i i B-{{(1R 28 ~2~anine~1~ (8, & frotil, ROt (K 4 3w
o {eyclobutylpropyljaming)~ 12,5 th), T.ES-L60 (G o), 142210
Example 285 ] Eﬁzwo-z-;‘é‘&-ﬂ;mo—-ﬁ" 407 V02 (o w638 (o 1090,
V\F ;":Sam?ﬁgﬁ;n;gmi de 4,37m5.25 O, b, 5.9 G S, 8.40-
; : 3,26 (4, v}, 2.%0-2.5¢ Qff, ¥, 280~
A e i 162 {6, o), 135 (%, & ] = 6.6 fa}
] {
s
[ hdy
‘ 6-({(25.9R0-3
% N 1 foy Smyharmine)—
Example 2G4 . . Sfiunro-2~{({B~fuore=f- 381 0.83
: methoxypyridin~8~
& f vilaminoinicetinamide
£ i
~ ;
5
£,
VN w4, W (S8 A7 1046 (30«
i 5 08707 (B W, TR GE 4 F =
S 7~ 6-(5(23'3%2' o 12,8 #), 795185 (4 :e 7. 487, 38
" sminchexan-3—yljamino}— e T
Example 2-65 | ™ & §-fluoro-2~{(E~fiuoro-t~ 385 1oz (48 0 69 G5 & Te b lm
[ hnethoxypyrldin—3~ 204,05 (U, W, 8,93 £30 2), BB~
N k . Iyaminoricotinemide 3.2 Lk, W, 366148 THL 0, 14T~
LIS 4@ w, D85 (AN 1 5= e )
O
TR (DMRI-AS) A RL4b LML &),
.05-1.97 YK, m), L9 (G, 4 Fv
16 G, TEELBE (4 7. 0. 16
({025, 3R)-2-amino-5- e
T ’L-nmn-{i—y!)amino)— 3 -ls), & b od 1 BoA fe),
Exarple 2-68 t5-fluoro—2—{(E-fuoro—4- 409 108 [LECLIDG . 580 Ok, Sk
methoxypyridin-3- 3,26 B, o, L6542 (24, =, LB~
yiamine)micotinemide LA ah LY (O, 6, F %86
: ), 080 (I, & 3 % 6.6 i2), 076
B 4 J 4 6.8 Kz
H
i tENun NS08 &1 12,38 (1K m).
~{{(IR2B)-2~ : 5.65-6.47 (G, w), 8,17 (2K, =, 809
{sminocycloheayiemino)— i (I, ¢ 7 =120 ), 8,02-7.58 (45
Example 2~67 5—"&101’0—?.—{(5—’[‘10!)?6"8” 430 i 08 R}, 7.5847,40 (G5 ab, 711 G804 F
(2H~1,2, d~brtezol-2- i - e 6.6 309, 076,52 (6, o), 2.7
sDnyridinde : o, 4 O7-6.50 (36, o}, 275
deminomicotinamide 9,62 (I, o), 202030 (3% =), 1,8h~

H
1
H

LB UK, w. LELI (2 &
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WA NS00 51 TR OB, 8,
G‘n‘a{x(nil:};ls};:tyl) roino) : 2.00L.40 O &, §.16-7.76 GBI
ja ahexylamino)~ ; . .
by Befinore-2-{G-Finoro—6— o ) 7, 80-7.4% (IR, ), 01 Q4 4 T
Example 2-58 ! (1M~1.2, Striazabt= 43 £ BB oom, sseera O w. 27596
[N yipyridin-3— U8, 5.06-LB0 (B, W, LBOLBE
\E/\'* vamineinicetinamids G w5, 156092 (2 w)
H l‘\
i (3
; {JJ
§ \§ N
p
LS
Ht = /ii»-
. TN
i & 2-{5-(1H-pyrazol-1-
S Vipyridin-3-viaming)-6-
i Example 2-B8 7] ((‘filsr}.am-ﬁ)'-anﬁnohem* 487 102
S-ylaming)-5-
K\‘/\‘Y/N Busoronicatinamide
\é,)\ﬁ/“\ﬂ/\\w
H ({51 H~pycazoii~
N hpyridie-d-ylaminol-6~
Example 270 j ({128 3R)-Z-amine-5~ 427 1.02
- “/*‘\ reathythexar-3~yDaminod-
‘ pd B~flucronicotinamide
6-{((1R2G2marminor1-
f ] cyclopropylpropylamino)~ ‘
Example 2-71 \) 2-{(122-ctFigorosthyl- 4548 0.94
\> TH-indazob-5-y)amino}-
;\/ :},_‘_.! S-fluoranicotinamide
F
g
ir
i ""‘
E-{{(TR 28)-L~nenito-T-
’\r H/L\,; T cg{c(iapmpy]pmayl)amim%
; . ' | 7-{(3-{dirmethylamina}-1-
| Evample2-72 | {methyi-indagol-5- 441 08
! yieminey5—
- ifinoroniotinamide
/
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; : - %
4 I :
K/\"{/)\"” ;
6-{({1R,28-2~amino-1~
1/ eyelopropyipropyiamino)~
Example $-13 S / 2+{{ t~gthyi~3-methoxy~ 442 1.0%
4 Thindazot-S-yDeminol~
\f"" |Bfuoronicotinamide j
6~(((1R,28)-2~amino~i~ |
c‘sﬁéop{ozﬁgﬂupﬂ)&m&m&- ¢
" 2~{{1~{2 2—difluoroetiwl}
Exasple 2-74 B-methoxy—TH-indazol~ 478 087 I
! HyDamino )5~
fluoronicotinamide
§~{{{1R28-2—amino-1—
sysiopropyipropyBemine-

Example 2-75 I-((1={2.2~dilluorosthyi- 448 087
tH-Indazol—4—yl)aming)~
S-fisoronicotinamide

" G0 (PO § 2 12,45 LK, 8,
. BT B8 (W R, 7,48-8.98 {3, o),
5‘(((19,23}-2*&::11@?- 5T 8, 5, T e 4.6 Be), 26000 60
{syolopropylpropydamine)-

Example 278 S-ftuoro~2-({Efuorom6- 448 (.87 UK O BEBA QI o 2 6
merphotinopyridin-3- g, Joeh ey, LY US4 Fe A
yviaminoicstinamide ). 1.19-1.00 (R =), ©86-0.20 GE,
| )

5:
|
{ B (OMS0-3€) 81 L.4p OB, ¥,
; 1B=({{1R 2S}-2~amino~{~ 2,20-7.00 U8, 8), 74007 (3, s,
A ipyaiobutylprosylaming)- 4 AL 0 (o B, 3T @Y 5 3o
Exetnple 277 ¢ oo if-flunro-2-(§-Puore-g- 462 086 s 235028 b w, 2%2m
N :}';;;’;E‘::;‘:mj:;i; B, S, 206002 G, W, R 8,
/},\ i d, J o T8 ¥a)
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F. S
H e MR 00l B TE6 U, b o),
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’im mjethyipenbsn-z- br w), .52 (L bros), ¢ 48e0.37 (IR,
: 3
Exampis 278 vhemino}-S-fluore-2-({3~ 430 106 I w08 G W, LE R 9, BN
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}7 jyi}aminahicoﬁnamide 4,35 (2, o), 092 (BM, w Jo LG

}N_‘ﬁ | s

] H
|
/k’ts A (Ry~6-{(1-amine-3~
é«» c:ycin!:mwlprupan—a-—
Example 2-78 ) ermino) D-fuero X1 4z 1.02
% ! irdazol-5-
- Ivdaminoinicotinamide

i {25, 3”2~

jaminahexan-3yamina k-
S-Auare-2-{{3-methoxy— 430 1
1-methyi-1H-indazol~5~
Iybiamino)nicotinamids i

Example 2-80 :

H
i
™~ '
6~(({28,3R - 2~aminv—i~
e imethyipentan—3-
’)\ vhamisol-S-fuora~ (3~

Exampie 281 | rethoxy-f-methyl-1H- el !
indazof~f-
ylsminoknicotinamide

F-{{IR.E8)Z=nming~1—
i tayclatartyipropyhaming )~

Exampie 2-82 F-fiuoro-2~{{@—methoxy— 442 105
) o j Tmethyi~1H-indazot-5~
; yiaminanicstinemide
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Example Structure Compound name MS(%;L{_B/ s RT{min) jHNEK
1 i
Q ¢ i i MR (o) &: 780 (K 4 > 8.2
\/k,,/l‘ Py 6 (1 R2S 2o NS, 7.84 OB, ), ©.97 (L 4 3
[y s e
i 24{3(dimeth g Fo Y @, v g8, L2, Al
Example 2-89 :m,thypiﬂﬁindﬁﬂgf 455 027 loos o m. a05 i o, 6.9 tei
/ yDemino)-5- 5. 8.692.58 (8, w), 218202 U
N fluoronicotinamide . LEEL S U, W, LIS G 4 T
P % 7.3 B,
l Q
oboe
i
\/L'ﬁ e ({28 3R)~2~
: & ! un-}i{r??}:’ww:&yi}emjino)-
i i " 2~{{3~{dimsthylaminaj~1~
! Exaropls 2-90 . {metinyl1indazob-5- 457 107
. d/ {yhamino}6~
H 7N Huoronicetinamide
Bl
7
% 8{{2R. 388~
L ot
. imsthylamino}-1- n
Example 2-91 i me::hy]-—IHﬁndﬂzni"é- 428 088
i f viiamine)-f-
) \ fluorenicotinemida
it
8
~ :
i g i
Y\“ S 6((AR ASiri-
i aa’rfi(!{no»(haxanwﬁ-‘y!}amif;f}w
H » 7 2-{(8~(dimethylamino}-1-
Example 2-82 ~ mathyl~1H-indazol-5- 443 0.95
] lvilaming)-5-
\ N fluoronicotinamide
- f
[
i
BSOS
f S
i \'f" G;&Z&&R}uz*gmim%—
) Y pentan-S— ;
Exampic 8-88 @\ gf‘mmmgi'-s-ﬂum-z—((&- 250 089 i
i ¥ imorphstinapyridin-3- |
(»!n yllaminolnicotinamide [
@
i
]




Example

Gorpound naime

MSESE m/a)
{pH)

RT{min) MR

Exemple 2-54

8-L{ 28,38~ 2~amirtod~
imethyleenten-3-

imethyl-8-~(2H-1,2.3-
Hrazol-2-yDpyridin-3-
wyllaminoinicotitamide

vilemino)-5~fiunro-2-({E-

428

3
i

0,95

Exeiple 2-95

2-((5{tH-pyrazol=1~ !
simyridin-3-yDamino)-g- |
({23 38)-2-amino-4~

Vl;m'inro}"ﬁ- -

IRuaronicotinaride

413

117

Exampie 2-86

6-({(28,3R)~¢~
aminohexand~yemine k-
2 ({1 =pthyi—~1 H-indazob-
[y Darmine B

Ifluaranicotinamide

414

101

Example 2-97

B-{{(25 3R)~2-amino—d—
|methyinentan—3-
yiming)~2={{ 1 ~athyl-1H—
tindazoi-4yDaminof5~
ifluoranicotinamide

414

047

Example 2-88

e-{{{1R28)~2~amino~1~
reyeiohutyipropyiiamino}~
2-{{1~ethyi~1 H-indazoi~
4-yiamino~5—
[luoronicatinamide

428

102

Example 2-88

{28 3R)2m
[arinchaptan—3-yamino)=
2 {(1~ethyt-1H-indazol-
4-ylJarming -5
Fuoronicotinamide

428

1.08




Example

Structure

Compound name

| MSES m/z)
[ D

RT(min}

R

Exemple 2-100

5-{{(2R38)~3~

i kan—-yi)smino)
2~{{1~athyl~1H-indazol-
d-yhamina)-G-
Huaronisatinamide

400

093

¢ Example 2101

Fe,

Ny

8~{{{3R.48)~4~
aminohexan-3-yDaming)-
2+{{1wathyl~1H-indazol~
M=y Dersin y-G-
Ruoroniootinamide

414

G.88

SN (Ge0D) &0 268 QUL ¢, T.BD
GH 4 7= 15,0 He), M0 0B & f=
6.5 Bx), 7,58 (L ¢ § NG el
7,19 {18, & 7= £.8 M), L456 (K «
T = .0 W), 430 GH, o, Jw 7.5,
2.8 Har, 3424334 (3w, L.BE-L67
&L ow), L8743 B8, a) L4T (.
v T ow LB B, 106 (a5, § =13
fizy, ¢.93 (GH, % I« 7.8 ).

Exampie 2-107

B~{({28 3R~ E~amino—4—

% byt

S———
yhaminei-Sforo=z-{{t-
ragthyi] Pindan oG
yiamino)ricotinarmide

/00

093

Example 2-103

6-{({2S IRF2~amino—4~
imethyipentan-3—
yhamino)~2~{T~gthyl-1H~-
indezoi~G-yhaming )5
fluoronicotinamide

414

0.89

Exaraple 2104

6~{((28,3R)~2-amino~4—
imathyipentan-3-
yhamino)--Ruare-2={{1~
miethyl—1H-indazol~5-
yWaminonivotinamide

400

0.81

Example 2-108

§-{{{28 3Ry~2-nemino—d~
methyipenten-G-
yiamine)-2-({ 1-ethyl—~1H-
tndazol-H-ylamino)-5-
fluoronicotinamide

414

098
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Example Structurs i Compound name Ms(fm[ zx RT{min} |HNHR

6-{({28.3R)-2~amino~4-
methylpenter—3~

yhaminoyb-fuore-g- | 397 p 072
{quinolyr6— §
yiamino)nicotinamide

Exarple 7-106

§-{(28,3R)-2-aming~4~
imethylpentan3-
Example 2-107 i yhemino-S-funrewZ-{{2= 877 0.8
L ,L\, - {rethonypyridineg-
ud {vhaminainicotinamids

i Ege
i ¢ 6-{({28, 3R~ 2-aening~d-
o N o~ - methyipentan-§-

Y # yhamingj-2-{(2,6~
Example 2-108 i dimathosyoyridin—d- 4067 1.0%

7 ] yhaminol-5-
~ ,\ﬁ)\o > fluoronicatinamide

|
Y 18~{((28,3R)2~amlno-4~
g N NS imethypontarS-
 Exawpio 2108 | | A poieminor&-fuoro-2{2-1 4 a2

mathaxyethoxylpyridin—gd-
vilamino)nicotinamida

6-({(23 3R}~2—amino=4~
mithylpe):rtan{a-
yilaming)~2~({5 6~ -
dimethylpyridin-3- 378 o868
yidaming)~ 5~
Fuoranicotinemide

s

| Exampls 2-110

Sibaren:

628 3R}-2-aminord- ;
thylpentan—3-

yliamino)~g-{{ 5~ 287

joyclopropyipyridie—3-~

vimmivioiG-

fluoroniootinamide

Example 2-1111  § 076
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¥
Example Structure Compound name MS(%;i}r;'A)/zk RT(min) |EHR
ML (OIS0-08Y §7 11,86 U8, 8,
8.5 (L, 4, T =37 M), 87 4B o
327 fa, 813 (&, ), 798 G,
6-{((25 3R~ 2-smino-~6- Y= 1n R, 7.8 G W),
ity methythexan—3-yhaminor . 4; 115 G o 108 6L 4§
S-fluorg-2-{{§~methory- »3ocl 38 LR, e, 700 n e
Example 2-112 Y - 52112 5-ttazobmT~ 458 102 o3 v, eosste G =), 5.8 a9,
1 ‘i \\> ipyridin-3- s)e 5.40-8.20 (U =), 164~E. 98 (2,
“*\ s yDeminonisotinamide WS, L3-L12 08, &, 1,02 G 4 7
< 1.2 W), 0,86 (. 4 J =60 K},
i 0.83 (U, d 75700
{
:
i
i \ -
§ TH-NER (DS0-dB) §@ 181 OB, s}
{ S04 (4, 4§ = 27 ), 636 (8 &,
(IR 28 ammino—1~ 1= 5.7 B2, BI% (G, 2, B.05-7.70
.ty cyciapropylpropyliamina B8, =), 740737 G w77 (M,
e
Example 2~113 S-fiuoro-2-{(5-methoxy- 449 086 |8 TeE7m), a8s OB o), ae-
? ﬁagi;l;;..’c‘,g-mazoi—z-" ’ 9,80 (1l =, B503.30 GH, 6, L4
i3~
yhaminaricatingmide (fﬂ’ i = ﬁ'i::m’ I'anfzn
o, 0, 660,42 (1, @), 6420, 3
o}, 896518 (&, 5)
g
™ i
’j ? Sy Nt TR (WSO-d8) 1 1186 (I8, 5),
a 6,68 (1, 4, J > 28w, 6.27 O 4
\{/\t‘/\f\m 6~{(1R28)-2-amino~1~ e i B 0, %82 00
o cyclabutylpronyhemine i, ¥ = 12.6 H), T.56-1.56 46, e
Exampie 2-114 S-fluoro-2-{(E-methosy- 456 008 BRI N W, 695 G 4 )=
% X §-(2H-1,2,3triazol-2- ) 8.7 W5, 4 406,28 (B, w, 390 (3K
N N ypyridin-3- T RETRAR R m
4 ylaminoinisotinamide o). 3.400.28 (B, ), 2.60-2.50 UR,
/° e/ W 1086180 (24, o), L80-LB% (45,
0, 106 (O 4 7,5 6
H
\i F(IR28)Zamino~i~
. gwdopwmﬁpropyl)amim%
| Bempe 2118 | Ly y fuoro i fuorot | gy 085
l‘i methoxyethoxylpyridin~3~
“Y)\\F yianvnonicotinamide
S |
i i
. " PR (US0—48) 3 M4l (N, @), |
! 1B G, dd, e 23 12.6 ek, T.98
™ \ﬂ/ ?,‘ &-{{{1R 25 )-2-aming—1- un ¢ =289, 7.8 Gl 4 T e
N / oyclobutylpronyiamine)- {128 By, TE8-7.65 G ®, Lo
Example 2116 ?{ﬂuOm*Z*((S‘ﬁuorcr& 451 103 08 ®), 590 G, ¢ Je&T ),
S - : i .
N g . 4, 48439 {28, ), 4.87-4.25 (18 ),
H i i w;;’choxy}t‘,‘thow)gi:&im-—s- [a 25,85 {28, =) m:)-*’ % O w, |
H < ylartinojnisotinamide PR ' = SR
]/ ia 2,55 (6, 8, 21662 6K, =, %
T/' LI @ g Fe et i) :
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Example

Structure

Cormnpount nams

MS(ESE m/z):

(M)

RT (min}

HNUR

Exarnple 2-123

006
[ " *

§-{((1R,28)-2~
emincayciohexylaming -
§-fioro—~2~{(3~methoxy~
1=~{Zemethaxyethyl~1H~
indazob-G~
viaminonicotinamide

472

0.94

IR 0D 5 830 (R =), T T4
Gf, 4 7= ILGHs), 7.5 (B 6, T =
2.6 Hey, 7.2% (W, & 3= 0.% #h,

4. 614, §7 (OB, =i, 4,8 (2, ¢ Jx
5.3 fay, 496 (3, 53, 076 (2, t, 1
= 5,8 Hey, 3.88-3.5¢ U ), %3
@ &, 152137 (68, w.

Example 2-124

{RI-B~(( T-amino~d—
methylpentan-2-
yhaming-5—fiuoro—2-((3~
msthoxy~$-(2~

tmethoxyethyl - 1H-

srdazob-8-
wiamino)nicotinamide

474

1.02

! Exampie 2-125

6-{((28,3R)-2~
eminopertan—3-ylamino)-
S~fluoro~2—{({3~methoxy—
§{2emathoxyethyl)~fH~
indazo5—
yleminoinicotinamide

AED

08

Exampie 2~128

: msﬁwmhmvﬁml

~3rybamina)-

G-fucro~2~{{3-methany—
1={2~methaxyethyl—TH-
lindazol~5~
yhamineinicotinemide

474

0.98

Example 2-127
!

6~-{{{28 3R} ~2~amino~E-

imethythexan-3~ylamino)-

S~fluora-2~{(3-methoxy-
{~{2-methoxyethy-1H-
lindszol~5-
vilaminolnicotinemide

488

1.3t

Example 2-128

&~({{28.28)~F-amino=T=~
mathoxybutan-2~
vhamina}-5-fluoro-2~{{3~
methaxyi~{2~
methoxyethyl -
indszol~f~
yhaminoiniaotivamide

478

4.93
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Exampie Structure Compound name MS((E;EB‘/ 2); RT{min)} {HMR
\Z/J\ 6-(((2R 34
B .:mmpenttzz{%yl)amino)‘
. E-fiuors~2~{{3~methoxy-
Exsmple 2-129 i (O ethoxyetinti$ Hn 460 094
; 7 o, indazol-fe
! °\ ‘»«e@, AN yhamineinfeatinamids
;i '\J/ .
)\ ¥
¢ el
[r”’\ﬁ’}\"’/j\"" {R-6~{(1~amino~4~
Ny mpﬂwipe‘ftan—z— »
= yiamingi-b-Huoro—2—{(1~
Exernple 2-130 (5-mathoxyethyl-a~ 458 1.02
Ve methyb-TH-~indazol~§-
‘{‘ Ld yhaminolnicotinamide
— ;
g
o
\AM/\# j BOSIR-2-
N K )
v el { oD
Exemple 2-131 “J S fuore- 212 444 08
e ¥ v amekhyt
/ W tH~indazol-5~
ﬁ‘\/g_;ﬂ vDaminoiniestineride: !
{
i
I
[ 7]
rWLm
LA,
: ! 6-({(25, K02~
g -arrd“nohexﬁn&(:-‘;zl)amim}-
! S~fluore~2~{1-~{2— .
] Example 2-132 O |methoxyethyll-3~methyi- 458 0.8¢ i
/ W» TH~indazoi5~
\\/,@..._,ﬁ. yilaminoinicotinamide:
[}
!
i §-(((1R 28} Tamine—~1~
| ’gigiapmpgixz(r;:fg}enﬁnu}“
oro—Z- -
Example 2-133 { |methoxyethyb-G-methyi- 456 0.54
i | THindezgh-6-
| ivhamino)nicotinamide

1

i




Exampls

Structure

Compound name

MS(ESt m/2):
(Wi

R {min)

HNMR

tixample 2-134

$
$
B~{{{25 3Rj~2~amino=5—
imethylhexar3-yiamino )}~
SFrugre-2ef{1 {2~
methoxyethyl-Z-msthyi~
{H~indazot~5-
vijaminonicotinamide

472

Exemple 2-135

§-(({25,3S}~S~amiro~1—
methoxybuten-2-
viiaming)-5~fuare-2—{{1~
{Z-mathoxysthyl-3-
methwi~1H-indazol8—
yhamino)niontinamide

480

088

WL Melsd & 186 (B 8 7.7
(4, 4, 3= ELUHe), 168 (88 br 5},
.82 QU br s}, 4.08 (2K L J =523
), .64~ 38 (I, o), 370 (20, ¢, J
= 5.3 K, % 78074 (U, =), & 65
8,85 (2% «), 3.40 (3, s}, 228 (34,
s)e BAB €3H ), LZL (3 4 Y B8
Hey .

Example 2136

&-({((2R38}-3~
sminopentan-Z-yijamine
B-fluore—2-{{$~{2-
imeathoxyethyD~3~metiyi~
‘tH-indazol~5—
ylleminoinioctinamide

444

0.88

Example 2137

(RI~6-((1 ~aminp-d-
methylpentan-2-
yhamine-2-{(1-(2,2~
difluoraetiyl}-8-~methyi-
H~indazot~&~yl)amine)-
E-fluoronicotinamide

o

464

| 103

Example 2-138

§-{{{28.3R~2-
aminohexan-3-ylaming
2~{(1-(2 2~difluorosthyh~
B-msthyl-1H-indazol~5-
yilarring )-8

Hiuoronicotinamids

464

1.02

8-{{(Z5,38)-3emino~} -
{methosybuan-2-
yhamino)—2-{({1-{2.2~
dfluaraethyli-3~-methyi-
{1H-indazot-5-ylsmina)~ |
b-fluorenicatinamide

468

0.2




Exarmple Structure 1 Compound name MS({ESL"E/ ) RT{min} R
; ; 6-((28.3R)-2 05—
L. ?;eé:uhythe;;{néw}aminu}*
Or T - N
Example 2-140 ! . Iethonyethoy-5-(2H- 502 107
Loy 1.2.8-triazol- By )pyridin—
~ " 3~ylaminericotinamide
i\\tx
o i
¥, . \ -
i i ({23 3R E~amino—5~
S~ .*/\"‘AW ?’%thyihexzzzsz:)amino)*
y i "t uaro=g ekbaxy=
| Example 21411, /5\ 1012 A 458 108
[ ypyridin-3-
uw A yhaminolnicotinamida
LW/
i i ]
NN : et l t ol av.sio-ss‘: B G, sz;j
t 1, 48, 3¢ OM. #}, B 202 it (B ®).
| 5-{{(IR28)~2~ .
P "
u"/k\' - aminoeyolohaxyleming)— 8. 40 :r.fs W, », T.45-T.28 4f, W,
Exampﬁe 2-142 &, MWN“?“{(§"§IUOW$“ i a77 0.39 oot (W 4 )= 1.0 He), 40304 48
| imethyipyridin-~ : K @, 5607540 (N, w, 2.3 ML
yljaminn)nicotinamide 4, § @ 2.7 2}, 2.00-1.80 (2, %)
N, 'y t
%’E’)\’ 3. H10A ML, B4l E4 O, W
¢
i
N )
Yrm
: |
N §-{{{IR25)2~
;l# ¥ ’{R \5 i yolot vilamisg—
Example 2~148 | B-fluoro«2-{{3~meathaxy— 427 1.06
" fomethyl-TH-indazol-4—
l%% f}d)s;nino)nicoﬁhsmide
iy i
A :
1)
\q/\i)k“”a
./“*\N/"\m \ 6-{{{2S,3R)-2-amino-5—
i imettidhexar-3-ylamne )~ :
Example 2-144 | wy A ,g S~flucra~2~{{3~methexy— 444 135
. . 1~methyt~TH-indazoi-4—
N e yijaminoicotinamida
Z
O
; AN 6-((28, 3R}~
\( § o ?" \" arinopentan-3-yhaming -
Example 2-148 | & o, G~flunro-G~{3-mothoxy~ 415 107
: { AW 1-methyi~1H-indazol~4—
i .N/ vilaminoinicntinamide
|
i




Exampie Z Structure Compound name MS(%S‘ -H";‘}f zx R¥(min} HAR
O
as 6-{{{1R 283~ 2amino~i~
B! ﬂ/; I %o layelepropyloropylamino)-
Example 2146 N S fluoro~2-{3-mathaxy~ 428 1.03
AW F-methyk-TH-indazol-4—
, (/ yiaminonicatinamide
\
?E
T -
YL" D:: “ 6-((25 88 )-3-amiio-i=
H imethoxyouten—2—
~ yhamins -5-fluoro-2-{{3-
Exarople 2-347 | { methagy~1-methyi—1H- ! 432 095
n indazol-4—
‘ .{’ iaminoinicotinamide
]
0
{o-{(e8 AR)-2- :
K ‘f\‘?ﬂ jaminopentan-3-yfaming :
Example 2-148 A {2~{(T-chloro-tmethy- 420 1.61
f 1 1H-indaznt-5-yamine)~
« §~fluoronicotinsmide
o
/{‘““’{
g
o)
e
i ~ M((zs,abs)~s-amim~1—.
H p Lo imethoxybutan—2-
Py ¢
1 ylaming 2~{Fchiore~1=
Exemple 2-149 ;& <5 methyi-'mwin‘dazain& 436 087
| wiiamina-b~
o \‘ fluoronicotinamide
/5&-__«
[
A
! Nt
/L\ Ny Gor{{{R28)2
E Yy W e gﬂnoaydo!}?xv%)amim)-
ot uora-2-{7-flusro~3—
Example 2-150 e methoxy={~methyi-TH- 4468 108
Hingazed~G-
» : yliaminainiootinamide
/}d*«-—/
k<) :
J\ i: i
g\:‘ N HR)-6~(ti-aemimo—4-
: : " imethyipentan—2--
: ~ i iyDamine)-G-Ruora~g~{{ -
Example 2-151 | ™ ) iFioro-G-mathoxy-i= 443 142
g 1 |methyi~TH-indazol~f~
¥ ) yhaminolnicotinamide
i
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Example Structure Compound name MS(?S:_;B/Z}: RT(min) [HNMR
3
1
EENEEN
bt iy
. NP §-{((IR.28)-2amino~1~
i ! ‘ gﬁlob&vlﬁgﬂ'}anﬁno}—
. d Tuore—2 uoro~3~
Example 2-158 methoxy=T -methyi-1 H- 460 1.13
indazol-6—
¥ D\\ yhaminonicotinamide
S
!
/"
6-{{(25,38}3~amino~1—
haminer-5-faaro-2-(0
g N vhamino, uoro~ -
Example 2-158 fluare—~3-methoxy—1— 450 i
methyl-tH-indazol~5~
£ ) o\ ylaminoinicotiamide
- ¥ (E .
| - %
{e-{((IR 484~
a/\u/ ?H %gf_nénohex;::é%:sg}smincé}-
o, ’ i5fiuoro— oro=g~
Exampie £~180 | S ‘//A\\ imethoxy—1-methyl=1H— 448 1.04
Lo indazob-5-
,,/\(}4\ viaminoinicotinemide
I
7
6~((1R ZS)2aming=i~
gzgiopmp;i;zzgfé%mino)w
. Loro— -~
Example 2-161 mathoxyethoxy-5—(2k- 488 L
1.2,3~triazol~2~yhHpyridin-
3yhamino)nicatinamide
IR 26} §7 ILGY G, e,
] 8.74 (3B, & T~ 5.4 ¥, B.66-8.81
A ) i w, 822 UK 4 T4 b
[ oo _ﬁ‘"gfjarfsyi)’f;a”ggg ;;)_ B.OO-T.OT (1B, v, 7.04 (6, & 1=
{ i ! y wﬁ*ﬁn;’cfbﬁiﬁ-p‘rvnetha sy 122 te), T.80T.80 (L ), T.40-7.20
Example 2-182 1 | \ E-{{H1.2, 3triazal-1 442 088 o o, 7o (0 & Ten ),
RN iipyridin-g- 2,56 (8, o, %6058 U, ), 354
- Yhasminolnicotinamide 040 Gl 5, LAE 4 & Toss
~ f fed, §.10-0.96 (3, n), 9.850.28 (38, |
%' v, B.a0-0.10 {18, o :
L-NUE {DWSO-d8) ¢ 1LE8 (M ®),
896 € 6 T = 2.4 B, B 66562
6-{((1R 28-0~amino—I~ QR =), 820 UL & J =200 B2,
b / -;gﬁgpfopyﬁ&opfg;mmc}— 502760 {84, Wi T.40-T.12 (28, w),
185 7 ~etin -~ .42 26, = 6.9 tz), 3.80-0.68
Example 2-183 : l 1.2, 3-triszol-T-yDpyridin- 456 147 ":2 e 6 I 68 U, 380268
1»'; . Imlamin 5 {ih, o), 3.66-3.40 (WL w), L3¢ (34,
j\ - P\(/ S fluoronicatimeuide B DT 68 E), L Bh 6 T =66
s/ e}, 1.14-0.98 R, w), 054-0.20 (I,

a), € 22-0.10 (I =)
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Exampls

Compaund nama

MS(ESI m/z):
(hidiE)

RT(min)

HNMR

Evample 2~184

~{{1R28)2andnof—
loyclopropylpropylamine~
2—{{Bethoxy—5~{1H~
pyrazol—1-yayridin—3-
yheming
Rucrcnicatinemide

485

Bxample 2-165

({1 R.2S}2~amino—1-
cyclobutylpropyiamino -
5~fluora~2~{{§-{2~
methoxysthoxy)-5-{2H-

1,2 3-triszei-2-yhoyridin-
yhammoinicotinamide

500

1.04

Exampte 2188

E~{{{1R,28)~2~amino—1~
isyclobttylpropyiaming)-
i5~fluore-2-{{f~methaxy~
B-{1H~1,2 3-triazohi~
wipyridin—ti-
yilamisaicstinaride

456

1.87

Example 2167

6~({1R,28)}2~emino~1~
{oyclobutylpropyllemineg)~
i2—{{Bethoxy~5-~(TH~
{1.2.3~trinzoi-1-yijpyridin-
Byl amino)5-
flusroncetinamide

470

IR-H8R (PUSO-06) 87 11,88 {14, o),
8,96 {41, 4, J = L7 He), B.68-£.25
Q% m), 822 (N 4, J = 67 ),

8 92-7.96 (X4, X, 7.9 (48, & =
12,8 s}, T.85-0.46 (4R, =}, T.46-0.15
(R, w5, 6903 (i0 & J =8.4 W),

4. 67448 (U, m), 442 QL g T
5.9 fed, WAGEAF (i «), 2.06-2.50
{3, o), LOG-L62 (B ®), L6 (&M,
& PeeRle), LOBUE 4 F=66
iz

Exarnple 2168

o,

H~{{{1R 28 2~amine-~1~
oyclobutylprepyDaming -
2-{(6ethoxy-5-{1H—
oyrazol-1~yDpyridin-3-
viaming~H-
luoronicotinamide

468

1.32
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Example

Campound name

1 MS(ESE m/2h

{WrH)

RT{min)

EM

EBxample 2~189

Niy

6-{{{1R 282~
aminocytiohexylJaming -
2-{{3{difiorometioxy)-
i-methyl-tk-indazol-5—
yiamine -5

Hioronicotinamide

484

108

B 0By £ &AL UR 4 T=L3
B2}, T77 GH, 4, F= .U Ked, .60~
.00 (1€, 63, 7.44 (1K, & =92
Haye 730029 U, W, ad64 82 (IR
o, B33 (O &, 3AN-0H0 {8, W),
1 8-LET (8K .

Example 2-170

F

N

220

6-({{28,3R2~
sinopentar-3-yaminal~
2-{(3~{difiusoramethory -
TnethyliH-indazof~5~
ylamirc )5
Ifluorenicotinamide

452

1.04

Example 7171

& {{IR 28)2~pmino—3~
{oyclopropyisropylaming
2-{(3—(dHiuoromethoxy)~
T~methyi~i-induzol-5-
yhaming}-§~
Ifhisronteotinamids

454

106

Exampie 2-172

B-{({28, 3R E~amino-5-
|methyihexan-3~yliamino}—
2-{{3~{diftuoromethoxy}—
T=methyl-tH-indazot-5—
Viamino)-5-

ifiuorenicotinamide

480

1.18

Example 2-173

£~{{(28,38)-8~aminp=~t~
methoxybutan—2-
jaraino}-2-{(3~
(difioramsthoxy)-i-
{methyl— 1 H-indazol-b-

yhemino -5~
fluoronicoiinamide

458

Example 2~174

e

8-{{(1R ES)-2~
{aminoayclohexyileming
2-((3~{diflueromethoxy)~
1-{2-methoxyethyl~1H~
Hindazei-S—yDaroino~5—
Hiuoronicotinamide

508

44

W-NHE (8O0} & 8,21 UK, ¢ =20
), T.77 QH. 2, J = 108 e}, 7.48
UK, 6 IR 02 H, TLALE L
), %.80-2.26 {iH, m), 4. 45-4.4% (14,
W, 442 {26, &, I = 6.5, 34—
18,80 115 &), 398 (2 %, = 6.0
), LIE (R 5, 13166 R
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Example

Compound name

8MS{ES! m/zk
(W+H)

RT{min}

HIGR

Example 2~181

({28,383 ~amino~1w
ethoxybuten~2-yiamine -
S-fuero=2~{{E~fiuaro—§~
morpholinapyridin-3-
vhaminonicotinamide

468

| 088

i
H

Example 2~18%

Ll

6-{((28.33)~3~amino—1~
tethoxybutan-—2-ylamino -~
2-{{1ethyt-1K—indazal~
E-yhamino)5—
fluoronicotinsmide

430.

Exarmple 2-183

6-{({2S,38)~S-amino—1~
wthoxybutan=2-ylamine)-
S-fiuora-Z~{f-methyi—5-
{2H~1,2, 8triazotd=
vipyridin-3-

yliaminoinicotinemide

444

D85

Example 2-184

RS2
iaminocyclohexylamine -
2-{3~{dimethylamine)~7—
fluoro~{-methvi~{H~
jindazo-S~yDarmino)~5~
Ruaroricotinemide

459

13

m..fgw (Borkl) 6 T.BY {24, w), 7.80
{5 pr 85, 400428 (B, o, £.04
G, br o), 2.78-5,77 U% o, 008
{64 br s}, 2,00-L.85 ¥, o).

Exanple 2-185

(Ry=B={( 1 ~amine-4~
imethylpentarn-2-
yhamine)=2-{(3~
(dimethviamine)-Tflupra~
T-nsthyl-1H-indazol~5~
yaming)-5-
fluoronicotinarnide

461

115

i

Example 2-186

¢
i

§-{({(28, 3R}~

q peant: -1w!mmvﬁnnmﬂﬂu!
{3~ dimathylamino)-7~
fuore~i-methyl=1id-
indazol-5-yhamino}—E~
Fflucronteotinamide

447

1,06

IPNISISY SRS SIS VSV P
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Example

Cempound nams

WSLEST m/2):
(M)

RT{min)

HNMR

Example 2187

5-{{(28,3R)~2
aminshesxan-3-ylamino)~
2~{(3~{dimethylaming)~7-

Hluoro—1-raethy~1H-

indazol-5~yliaming)-5-
Fluorenicotinemide

481

133

. i Example 21868

o

B-{(1R28)}-2~amino~1~
oyciopropylpropyleminoy=
2-{(3-{dimsthylaming 7~
tluora—-t-methyi-TH~
indazot-G=yhamino}~H-
fluoronicotinamide

488

1.07

MR Q20 £ TRISLTY (R s},
7,47 (f, brosh, 2014418 G, m.
4,07 (8 br 8}, 3.67-3.58 (tH, =),
9, 43, 54 6B w3, LI (BH A T =
8.6 B, 135100 (3, w), D.8t-0. 7R
{44, w), 0.86-0.57 (i, w), 6.50-0.85
2, 1),

Example 2-188

e
A

x

~{{(28,3R)-2~

heptan=d-yi)
2-{{3~{dimethylamino)~7-
fluoro-t~methyl~1H~
Indazol-5-ylamino-5~
fluoronicotinamide

ino)-{

476

1.2

Exarpie 2-190G

>_~
§

593

™

;§Q>~

]

5-({(28, 32 ~amino~5i~
methyihexan-3-yDamino)~

2-{{3~(dimethyleminoiF-

fiuoro=1-methyl~TH-
mdazol-5-yiaming -5
fluoranicotinamide

475

1.22

Example 2~181

z

E:

o

/z\

i

™

5~{{{2R 38 3~amino~f~
synlopropylbuten-2-
viyamino}-2~{{3-
{dimethylamine)-THuoro-
t-methyi~1H-~indszol~5—
yDamingy-5~

fluorontcotinamide

1.14

Exemple 2182

K
Fd

*"*gm
A A
aw,

\f,

.,
—

7

G-{{(1R,28)~L-ammino—i~
oyclobitylpropvhaming)~
2-{{3-{ dimethylaming}-7-

fitsorom~1~methiyi-1H-

indazo-G-yhaming )5

fluorenicotinamide

4

.16

15-NHE (MeBD} B % 4, 5, J =
6.2 HES, 7,68 (M, & J = 16,8 Hel,
7.82 €18, s, 439-03F (U, o), 400
GF, ®). 567888 (6 wl, 3.2)-3.11
(B4 R, 2. 70-%.5§ (18, »), 1.96~L.86 i
a5 o3, 182 (3 o), L2 QR & T !
= 7.5 Hela




| O
SPIIBLIOOLLOUHIE(A! p_./
: en&_%haoéﬁ&osm - m, .
. 00y —
860 eav —g))-g-aionyg-{aunuens! C .|
~G-UBIGAAOEISU . on ]
4~ BUE-E~{SE'S TG ~ ~ .
m ~j—\;/\/ u\\
"
i
]
4 *
Gres st P oM 07 SppuRunOoNoUIIRIA A _
-t oza
S 'HE W8T WD T e B ) &m%%ﬁ%ﬁmﬁﬂ 7 ¥ S
mTses ‘Gmatief P Wy wy 980 QY Y OMO e G { PURIIBJA N i LE1-7 9ldwrex
i @) BT OTD 888 (W 9T e UFINAX LW ™~ /Mﬂ N
PN s - OULE-E-{SE'TZ)-B
RN W cD (o A et - ~
i
: N
SPRUBUGCOIIBIONG] .
—g{RUpIT(A {
. G- {OZHPULH AR : - B
60 S g L~ Z~{Ouitn((A 3 9813 Piduexg
~g~ae3naAReHzat] w . o
- ~0UI— ST SEH0 %ﬁ/ :
s
HN y 0\
ke
T;zw\
QPIURLIIOIRILONG] /z 4
Qe QUBHE( i jOZEPUL / Mm !
. —~H1-itAaui-} ~olony
&l il ~~{OUBAYIID) )3 /_\ o | 9817 otdurexg
(UL~ UBXBUOURLD o N i
~p{(SHUEN-8) ~ /_ﬂ
Yo, g , -
- zW\
. AN
E e el W W (W99 x SDRUBLICTUQIONE, e e
Ip 9 68T T ME SR I-ELL (S - G—{OLRIR({A - Q- {ORAPIE i
T W0 IS W] g . ;#Amwﬁwwm“nwmwﬂ,mwﬂw w | pgi.g aydwexy
0% 0 W a6 AR (8 WD 23U ~(OunR(A- 7RO - i
VA GCET = £ P OCHT) BATC {7 9ET } nalﬂwm.mwvv.u -3 3 i
#{ R HD Ga4 14 {00 B
Q
.f;a\\.
fs HE) $6'1 ' 44 HO) 46°% nEEazm.onHcaﬁm /zz\?k
UrHE WY (5 WD T8 EagT O ..miauﬁﬁiﬂ“a&»:ﬂw o !
HE 69°8-40F (7 U} 66 W WD gy 29y wOAQT Mo ~(OBBBALIDID) - Ge  ; BEI-G ojdusexy
TREES M BRI = 5 D W) evy | ~EY)-g-{Rupe(A; i
G TG~ £ P U YOI (M &7 ~E-TngAoYs] z./ﬂ\a g
A1 P WD S a0 EReR - OURE-E~{SE 38 - /H
Jj 3 v
3
Ly {H+H) AWBL PUNALUIOD) EX G T ajdiexy
BRNH] (AU | oo

L0g



Example Structure Compound name MS(%SLH“;/& RT{min) [HNMB
7 ey
:@ 5~({(2S, 3R} Zspmio~5~
i b me&hyﬁhe&an—*&w&l)amino}-
- Skt Ny 2-{{6-athoxy—5—(1H~
Examuple 2188 1 1.2.3-triezol-1-ylpyridio 412 117
l g 3~yBamino)~G~
V\W’ \" fluoronicotinamide
b W/
i
E<]
~, F . -
| 6-~({{28 AR}-2
b e aminopentan-3-ylamine)-
. i 2~{(§athowy=5~( 14~
Example 2-200 | ipyrazal-teylpyridin 3 443 L7
& M yhianming)-5—
“\ > flusronicotinamide
7
R s\w
. 6-{({28,31)-2~
, i ) ahn'?&ahaxams-yl(}aﬁmim)*
. 9 {5 ethoxy~5-(1
Exampla 2-201 %\ pyrezoi-1-ylpyridini— 457 128
¥ X vieminol-b-
Y D fluoroniontinamide
|
.
e
\;La w” H(((28,3R}-2~
Ny fj\ :gmimpen;a“(n(-é;ybamino)-
oo ) ~flisoro; {2-
Example 2-202 ; § o imethouyethoxy~b-(2¢— are 095
| 1.2, 3-triazot-2-ylpyridic—
o\' X S~yhaminoiniootinemide
o
|
oo
t L 6-{{(25,3R)2
e J vgmimhexm:?:(yi)aminc)-
W ) ~fiuore-2~({6—(2~
Example 2-203 LW i imethoxyethasy>-5-(2H~ 483 102
j/\\ \> 1.2 Strigant-2-yipyridine
S SyDamino)nicotinamids
|
bl
, I
! la-(((28,3R)-2~
| | § n‘/\:{u igrffmen;?;%ﬂ)amina}-
; o tuora-~2-{{-methoxy~
Example 2-204 | 5-(1H-1,2.3-triazol-1 ~ 430 092
| Yieyridin-3-
/*‘% iyleminoinicatinemide
N
i
o s




i
Exnrmple Strusture Compound neme MS{EESE“}:}"I}/ z RT{min) {HNR
s\l/v‘\ 1BIPR (AE0-46} €1 LLE3 L, s,
: i
bE3 (i, A T 2.8 de), 8.8¢ QK
,f"\“//‘k”H o3y 807 G, 4 ] R RGH), 090
¥ E-{((28.3R)-2~ (6, »). 792 (G & J= (2.8 Koy,
e, v aminohiexer-3-yhaming - - e s s w0
Exomple 2205 . [ B-fuaro~2~{(B-methoxy~ 4t . 1.86-0.50 Wi W, L4ST.18 (M &b,
e AE={1 H1.2,3~trlazoi~Tw v 1706 (3%, 4, J = 9.5 Mz, 4.47-4.82
. woyridin-4- (B &), 240325 (2t w), 3.95 {30
LN yhaminonicotinamide. ), 1.56-L.4% (2, w), 1.40~L 10 {28,
oy, 106 (8, 4, J = &8 b, 0,75
GHo 1, J= 7.7 i
&
~. ’\(\)L\«,
PP 6-((2S.3R 2
*Y\ﬁ W az{ﬁ{xomw&wﬁaminq}“
onn | ey 2{{G-athoxy-~{1H~
Example 2-208 ; 1,2, 3—triazol~1~ybipyridin— 444 1.8
4 e S-yamine)~G-
1 ifiupronicotinamide
6-({({28.5R)-2-
am(’r(rmhaxan*&'yi{)amine)“
o 2-{{6~ethaxy-b~{1H~
Example 2-207 1,2, 3triczo - tylpyridin- 458 1.08
3-yilamino)-5-
flucronicotinamide
G-{{{3RAR}3~ TN oD} A1 TYBWTER {3, w),
zaminotetrsi)-:;dro—ii-l- 7.60-7.60 {16, @), 4,20 (1 v Yo
" pyvar-4-yharinc)-2- 8.3, 44 Heb, 4 0o OSQR 6, 408
Exaraple 2208 {01 5 imat byl TH- 414 078 P :]F o
indazol~E~yiamino)—5— T cmen i
fiuorenieotinamide B 2082 (8 )
- B-{({3RAR)-3-
| i laminotetrahydro—2—
_ {pyran-4-yhaming)-4-
Example 2-209 i S fluora-2-{{3-fuore=1=- 418 087
A imethyl-1H-indaxol-5-
\'\’ d yeminonicotinamide
%/’\1 ~ MR Bo0D} §1 810 OB, 4 I 20
Y\ g‘n“fi(t(asRAR)f;fdro-sz Hz), 176 O, 4 F » 109 ¥, 7,31
ot Yt e W 4 J B2, LA GR, 4 Y=
Example 2-210 | ™ pyran-4-ylJamina)-5 430 084 .

fluoro~2-{{G~methoxy~1~
methyl~1k-indazot-G~
yilamino)nicotinamide

8.6, 20 #a), 4,40 (i td, J = 8.4,
4.2 Ho}, 4 15-.08 (48 o, 4.86-3.45
g, <k 2347080 @
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. :
Example Strueturs Compound neme MS{.‘{ESL&S/ 2 RT{min) {HOR i
A \/\)\»m
1
: B~{((SRAR)-2~ 5120t 4 oL
u)\ﬂ/\lﬂ aminctetrahydro~2H~ I 5 ?fﬂ e 5; !
/g{ pyran-d-yliasmino)-5~ He), .25 Ol & J =il T
Exemple 2-211 [ fluoce-2~((1-fuore-3- 448 603 |UR o 7-ILA LT G5 G6
M' imethory=1-methyi-TH~ w, =R L 468, 6612 (UK |
p o indazol~5~ u), 465297 (B B
\N '{7 AN wiemnenicotinaride
/
= i
i
&
o™ B
u‘ B-{((BRAR)3
NH aminotetrahydro-Zi-
E“ feyrarrd-yDarino~2-({3-
Example 2~212 ? | (dimethylamino)~1~ 44% 0.81
b j‘, methyl~1H-indazol-5—
7 j viamiag)-5- ;
~ fluororicotinamide 1
s
a
R A3
3 aminotetrahydre—2H— {
. N pyran-4—yl)aming}-2~{{3~ !
Examole 2-213 ! / {dimethyleminol~F-fluaro~ 461 08 ¢
¢ & d Jmethyl~1 Heindazal—5~
VN yhemine)-&-
/""’"" fluorohisntinamide
i S-{(IR AR i Oy 8 8.38
inctotrshydro-2H- (1%, 4, i= :.5 Hz), 8.88
{pvran~d-yfiamino)~5- (18, ¢, J = 2.5 Ha), 8.20
Example 2214 | fiuoro-2-{{6-methyt~5- 428 o075 | o, T80 QW G J =
(21,2 3triazot-2— 11.9 Kz}, 4 64-4.53 (M,
ipyridn-S- Shcie w250
i 3.80-5, m, 2.9
yhamino)nicotinamide G 9, % 2311. 825 G m
a
£\,
?/\}; & i‘ g SRR 1R Go0DY 61 B.BZ (IR, d, T e 28
\/}”%a/»\/\m aminotetrahydro-2H- e .80 m:' AT o,
Eu‘, y DyradyDaminoy-6- (W, 4 Je BB M), TO5 (MK 4 Tn
Evample 2-215 k AN Hicare-2~{{6-methaxy—5- 444 Q.79 [ROF), 1T L 4TS 0LE
5 i (1H~1,2 3~ dazei-1~ 50,40 O, W, 419-3.95 UK W, |
| LN n,,»"\ y!}pv(idin-.:’,- o 5,00 {68 &), 5.80-3.60 {84, w), :ur
] W/ ylemincjricotinamide .35 G @, 20070, @G R |
%
[— T
F
N Ny . e st 3 1o
' )\' ‘)\m aminoteirahydro=2H~ iy, 4,75 (% d 3= LE ) 802
% pyracA-ylamine G- i, 5h, T8 R, 4, 3 108 ),
Exemple 27216 | &, H\ ?;a:f;"‘ég((a_"m;*fgfv”& 444 079 : :0-4 3 1 :;)_ :.zt:z.z:s :;m :Z:
’ ) « vhpyridin-3- S <01 G w8 B
! # 'i/ *\> yhamino)ricotinemide 5.4 @ ol 2ILTE B8
i /é Moo/
b i
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T .
Exampie [ Structure Compound hams MS(E%;&}/ zx RT{min) 1R
6~{{(3R4R-5~ DN OO0 6 A (W, G § ¥ 2.3
aminotetrahydro-2H- He), 8,20 (B, 9% ) = 3.9, 5.3 Ke),
Example 2-217 pyrami-yiamino)-6- 450 0.8 18508 ¢ Yoy D, LERLA
fluaro-2-(5-fiuore-6- G, w5, L IB-5.00 196, &, D.FD.50 |
morpholinepyridin~3- N 3 H
yhaminalnicetinamide (8, o, 2.20-1, 63 (B 5
[ |
I
6-(GRARI-S (it (oD 4 .25 U, 4 T 2.0
T o), 2.08-6.20 (2, W, T.B0 OB, &, 3
\g/\'ﬁ " i ;y!\':::ﬁ’t_fv‘l;!yﬁ{ociz_ i = 11,6 o), 4.60-0.48 (B, =) 418
Example 2-218 1 lay 361 0.5 3 : .
i ore—2-{{5~ 408 (R o7, 406297 (4 ), 5.88
! Lmethylpvridineg- 575 (@ o), 203 (B, €, 223085
i yhaminolnicotinemids @ m
4
{
[
. }
i r b 6-(BR AR H0R Gl 85 516 (L & ) e 2.3
| gtk [t o
MR , 847 G, = 8.5 2.2 ),
K/J\g/\\u b sminchatrahydro- 8- Tia F::; :K"f:: :z ey, 2.5 m: 4
‘WR"‘H}BT@M)"S" g A 3 ¥, 7. e Gy
Examp!e 2-21% L‘f. p N ﬂuom-z-((ﬁ— 357 9.43 T B8 Re¥, 457446 (I m, 485~ §
Ni methyipyridin—5~ 4.09 (f, o), 406578 (8 %), 273
vilemineinicotinamide G, ), A 2A-L07 26
L8
i
l = g LR (ASOe) &3 51,92 008, ),
; ’ .56 G, O, &35-7.70 (@8 ), 7.46
n'/ S 8-4((1R 28)-2-pmino~~ 7,26 {2 o}, %74°3.60 (1 &, 3,88~
eyslepranylpropylaming )~ BN T
Example 2220 | n, 18- fucro-2~{(5-Fuoro—6- m 083 16 Gk W, L8 8 2 mne
. T imethylpyridin-3~ iz), L3O (S 4 T GE M), Lo36~
A ylaminoinicotinamide 105 Qll, . & 70-0.88 (IF, &, . 86-
Y\” 0,38 £, o). 026020 Uf. ®
<
t
f i v ‘ e ] R (NSO-dS) K IO CIE, s,
8.63 (F, &), B.3-E.20 Ol &), 800~
jg\ E-(OR25)-2-amine=1- 7,75 (% :.\ 7.47-7.27 (K. %), .06
7 b N X oyaichbutyipropylamine - s '
Example 2-22% | 44y b-fluore-2—{(E-fupre—6~ 3 Qg 0 & T TG, £l Gi
- ;z imethylpyridin-3~ W, L4228 (. &Y, %77R.5% (1F
V\ viarmino)nizotinamide ), %44 (S, & T = 2.0 bel. 219~
H ¥ ; 165 (8K, n), L20 (3, & J 560 ke
i !
FH-RMT (NGO—8) 4 342 o),
B, &0 {38, =), 828,10 (1K ®), 8.05~
5-{{(28.3R)~2~ 745 G, ), T.59R.01 Qi ), 713
b |eminopentan-3-yaming)- (B d, =804 Ha)y 22645 U,
Example 2-222 B-fluora~2-{(5-fluoro-6- 385 08 |y 250036 o5 o) 2@ G & T
4 l methyipyridir-3- e B, L E G g, L2
. yhaminajnicotinemide 4 B, LB S8 G el T :

@ ¢ J=64H), 0.8 {84 t, T~
7.4 Hud
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SN 1'l\r,,» D OSE0-dE) 65 a8 Uk o),
! ( .59 (1L 9 8.18-6.86 {18, w), x.m-—i
¥ S B-{{(28 3R)~2~ 7,76 G W, TABT.Z6 Gl W, T3
ety aminohesan-3-yhamino)- G, d, Fo93 i), 428416
Example 2-228 i 5-fluare=2~({5-fuoro-6- 378 082 |, ssonse G oW, e OF 4 F
| methvipyridin-3- 3 y =
: wlaminonigatinamide A7 8, LGELE G, u). L
LA, ), L O, 8, =86
ie), $.88 (8, ¥ Y= LY
,/\! i ) N N i A GHSAE) 51 187 Gl 3),
1 A €40 (5, sl B16-8.06 (B ®. 8.00-
2 .76 (S, W, V48724 (B . R
m i §-{{{25,3R)~2~emino-F- 08, 4, J % 7.8 Huj, 43526 L
i methylhaxen-3-yanmino)~ . R o
| Exarople 2-224 ] S~fuoro-2-{{B-fuoro—5- ap3 0.7 [ S48 06 A a0 W4T
§ W ~ imethylpyridin-3- = %7 fe), 470156 {3, o). Lo
yhsmina)niostinamide LI Qg W, L2 B4 4§ 6
He), 0,91 (3H, 4, J= 604, Q.80
(3, & § 6.0 ¥
]
i ]{I\" 6-{(ER AR
I 0 & et ar:&notehra?ww-z!-i—
~ g pyran—4-yllamine)-6—
Example 2-225 | K fiucro-2-{{B~fiuore—6— 376 0.72
i methyipyridin—3-
J yilaminolicotinamide
1
. i
g 2
i )\ S-{{(18.2R~1-amino~1-
X o ?H ;gciopm;agf%wpan—z—«s
Jernine )~ F-fiuorg—E~{{6~
Example 2-226 . (}\ oty 5-(2H—1 2 3 426 0.84
| [ Hrinzot~2mylpyridin-3-
&T )\M L yhaminonivotinemide
1
*'*-\->
¥
(
! - §~{((18,2R}1=amino~1-~
L ¥ ! ;;Soiopm%?amz:( .
i - ) 210, LGro—2:
Example 2-227 f’\u Haminivsd 448 69
- mephelinopyridine3
Y\ amine)rcotinamide
@
o
g
. i
| i B-{{(tS 2R ~aming=1=
. " N/\ga, a\{dopmgylpmpan-z“ {
Example 2~226 by ’ é’_"‘"‘*“” §-fluora-2-(2~ 418 0.63
| pmethoxyethaxylpyridird
‘k\x @ jyieminojnicotinamide
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Example Steustore Compound name Emﬁﬂm_w“._mw\&" RT{min) MR
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Example 2-228 yhanino)-2-{(3,8~ 404 AL
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! # S-fuaronicotinamide
o e
[
Y -
- §-((15.2R) -1 ~amino~1—
| cyciopropylorepan—2~
Example 2~230 yhamino~2-((1 ~athyl~1H~ 412 08
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DY a
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o\J Ny
: " N B~{{{3R 4R-3~ TR (M0} £ 1 6,37 (I, 46, 3 %
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YO GRAIRTOS :
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BRI GR0) 8 B.61 (& J =48
. He). T.BST 80 (BN ), 420436 G
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vaminenicotinamide b w, 0.570.08 O, @), 039
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Example

MS(ESE m/z):
{M+H)

Compound narie

RT{min)

HNAR

5
Example 2-241 §\r

ity

l6-((25.3R -2

aminop iy
2-{(1, 3~dimethyi~1H~
pyrazelo{34~blpyridin—5-
vhamiro)-5-
fheoronicotinamide

401

0.82

Example 2~7242

8-{(z2s aR-2~

aminchexan-3-ylamino)-

2-{{1,3~dimethyt~IH- 445
tol 8 4-bipyridin5-

,n ing)y—~5—

fluoronicotinamica

0.89

Example 2-243

8-{{(1R 28)~2-amino—~1~
‘cyclepropylerepyhaming)-
{341, 3~dimethyi-TH- 3
ipyrazolo[3A-blpyridin-5-
heroinek-5-
Ruoronicotinamide

0.83

IR (HeOBY § T B.T3 (M, & T = 2.6:
Be). 200 (N, ¢, J =26 ), 1.7
U, 4 3o 388 Re), 4884, TF (3.
my, 603 (3K, ), B.5T-3.50 (45, ),
2,64 {88 &), L6 (9, 8, = 6.6
ol 1E-E 00 (N mh, 0.13-0.66 {1,
o, 0.81~0.32 (At &), & 86078 (A,
R

Example 2~244

H-{(283R-2-
mmiohapten-3-laming)
2-{(1,3~dimethyl- 14~ 499
pyrazolol 3.4~hloyridin-5~

yhaming -8~
fluorahicotinamide

.96

8~{({28 3R~ 2-pming~G—
methyihesen—S-vhamine)—
211, 3~dimethyl~tH— 496
ayrazolol,6-blpyridie-5-
yhaminor-5~
fusroricotinamide

0.54

Esample 2-24%

({28 38 Famino~t—
methaxybutan—2~ {
yiamino)-2-{1,5~ :
fimethyh-tH- 417
| pyrazolo]3 4~blpyridin-5—
yDemino5-
fiuoronicotinamide

077
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Example Structure Compound name MS(fgi;!)/ zx R¥(rnin) {HMR
1 l I\A\w’ 5-{{{ZR aB}~3~
gY\H P .j\an'»(impemn—z-yl)amina}*
i 12~((1,3~dimethyi~tH-
Example 2-247 § &y, ipyrazolo[dd-bloyridin-5- 398 0.78
O yhaminoj—5-
L - fluoronlaotinamide
\ N
p Nl
: <
2 -
| /L\ §~C(BRASI4-
i 7 s . o ;m(iac?exm'-awyi}aminu}"
I _ ' (1 3-dimethyi-~tk~
Example 2-246 | Wy, pyrazolof34-blpyridin—5- 415 085
i{ ilaming)~56~
“YY fluorenicotinemide :
s !;
1
/\ . /L\m’ -
] ~{(1R2S)2~
! ¥ K gminaaycloszzyl)aminc}—
~fluore=2~-{3-methoxy—
Example 2-249 ; . {-retnyl-1H- 428 0.8%
! pyrazolo] 3.4~blpwidin-~
s varminsnicotinamide
AN
{
AT
| (R-6-(1-arminosi—
/\ﬁ rathylpsntan-2
i viatnino-S-fluore—2~{(3-
Example 2-250 |, methoxy—-1-methyl-1H- 431 0,88
! nyrazolol3,4-blpyridin-5-
& ¢ — yijaminelniootinemide
/ﬂ‘r/; h
;
~. © \M BHIR (400D} 3 £.58 G 4, T m 2.8
§ i 6-{{(2S3R)-2- ted, 823 (%, 4, T=2.6 Hz}, 7.9
" ﬁ/\\"’/i\m sminapantsn—3-yliamino)- QB 4, 1= 100 B0, 4Z-418 (O
Example 2-251 " Huomﬁ'-{(ﬂ"methcxy" 417 {087 . DT Gh @ 00 (B 5. b6
= I-methyi-di- i .45 (4 A, LT2LEE (R N, L36
i l pyrazolold 4-blpyridin-5- : @ 4 JeTEH, L2 (5 S
“\‘/\ G\\ wijaminojricotinamide ‘r:a &;v '3 e, TE2 o J
R i
/;i ;
/W b { \)‘\M RIG e0D) B2 658 (1B, 4 T 2.5
6-(((25,3R}~2~ Hal, £.5¢ K, d, 1= 2.0 Ba} .77
\\//\g')\u)\m aminohexen-3~yhaming )}~ OB, 4, J= 306 f), 4, 83-6.26 {ti,
Example 2-262 %v., i S-fluoro=2-{(S-methoxy~ 434 004 [ 406 L 9. 182 G 5, S4
~ fomethyl-tH- 340 (U nh. 5.62-L3R (65, W, L3
J pyrazolof34-blpyridin-5- O € T 7.5, 503 G & 1
W o vhaminonicotinamide AR A v
\\' N 7.4 Bed.
/




Exampils

Structure

Compoynd nars

MS(ESE m/z):
(BA+H)

RT{min}

HNMR

Exampla 2-253 |  w,

H-{{1R 28)~2~smino—1=
cyolopropyipropyiamina)-
S-fitoro-2=({F-methoxy-
T~methyl~1H-
pyrazotol3,4-blpyridin-5-
yhaminokhicotinamide

428

Q.88

Example 2-254 Ny

!
i
§-({(2S, 3R
amincheptarrd~ylaminer-
Gflusore-2~{3-methoxy~
T-raethyt-1H~

yrazolof3 4=blmyridin-5~
ylaminonicotinemide

448

Example 2-258

myrazolol3.4-blpyridin-6- |

§-{({28,3R2-amino~6~ |
mathythexan-3-ylaming
Srtluoro~2-{§-methoxy~
trmvathytt -

ylamino)ricetinamide

445

2, F.
1 |

N

Exemplo 2-258 |

§-{{(28,38)}~3-amino~1-
methoxybutan-2-
vitamine -i-fluare~2- {3~
methaxy—{-methyi~TH~
oyrazolo[3 4-blpyridin-5~
viamino)nicotinamide

433

[t:vd

iy

Exarpie 2~257

ipyrazolol 8 é-blpyridim-b-

6-{{2RA8)-3-
aminopentan—2-yliaminoc)—
S-fluoro~2~{3-methoxy
1-methyi~1H~

yheminainicetinamide

417

0.83

Exampie 2-208

6-{{{3R 48)~4-
aninehexan-3-ylamino)~
S-fluoro-2~{3-methoxy—
{-methyl-tH-
pyrazolold,4-bipyridier5—
yijasninonicotinzemide

431

0.89
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MS(ESI m/z)

Example Structure Gompsund name () RT{min} [HIUR
Ay T
T
m\ilk - 6-{((25,3R-2~
E iavinopentan-3-yhaming )=
Example 2-288 ‘;I S-fluoro=2-{S—fuoro-— 438 .88
& ] morpholitopyridin-3—
] viiamineinicotinamide
N,
¢
W
Coe
s
3
u,n\ W ‘ sé‘)\mr G-{{28, 3R~
H aminohexan~d-ylamina}-
Example 2-260 Sfiuoro~g—{5-fruoro=- 450 Q.86
i - imorpholinopyridin-g-
Y * yiaminonicotinamide
A
@ ;
| § "
F i
3 ]
N, ﬁ
g’/\“u e (R)-6-{{}~2mino~4~
e /\ methyipantan~2-
Example 2-201 ™ amino}-§-fluoro-2-((5-~ 450 1
"‘ > " | morpholinopyridin-3-
viamino)ricotinamide
/N
e
L3
¥
o H/L . 628,382~
i ; i amincheptanr—3=y)amino )}~
Example 2-252 y S~fluora—2-{{5—fuoro-6~ 464 1.83
J morphotinopyridin-i-
’ yhaminolnicotinamide
§-{1R28}2~mmino~]~
ayckohaxylp;?pyl)amino}"
» G-Buero~2-({-methyl-5~
Example 2-263 {2H~1,2 3t iazol-0m 488 108
Q N e
L 'ﬁ ivhlaminelricotinamide
) °
D&
i i W F-({ 1R, 28)-Z-aming~1~
dg i sycichexyinropyaminos~
Example 2-254 Gm{{ ety ] Heindazol- 454 1,41
Syhaminoi-5-
) fuorahicotinamide
/.




Example Strueture Compound nume MS{(E}%?S/ 2 RT{mir) [HNMR
m:'
. iR (oD} B %96 (i s}, .88
i ° G, 8, LI GR 4 Y i%1 R,
i1 ) /KN P 6-(((1R, 25 +2~amino—1 — 7,068 QI & F 8.9 M), T.42-7.03
¥ cyclopropyipropyfiemine )~ UH, uy, 456 (0, ¢ 3w 61 WD,
g H S-flore~2~{{1~{2~ 3,82 (05 L J % 4.8 82}, BEV-3.40
Exarple 2-265 { 3 ethosyethyi-1He 442 0.87 5 o w125 G 3
‘ {indazol~-5— ~0.08 QB o, 080
yiamine)micotinamide ® &8 B, 115098 G o). O
5 f, &, & 4, 1= de
N-..../ 0,55 (g, W, 6.4 (3, d, 1= 4.5
e
\»(/\/
ﬁ;, 0
e
\>\ ;
o
N B-{((OR AS)~4~
é iaminohexan-3-ylaminej~
B 2206 | A 444 08
indazoi~o~
Y, waminojricotinamide
Nemati
—_ /-/
By
}; " R Q) 87 798 (1B d X =
CY et 0.0 o, 675 (OB, 4 ] = 6.3 W),
e, i §-(((28.28)~I-armino—1~ 218 {1, 6 F e 2.3 ) ASld4.44
H ! ¥ T methoxybutarr 2~ (h, =, 5.91-0.83 OF, o), %77 (68
Exampte 2-267 i yiaminey-2-{(8 5~ : 408 042 [UH 9 8908 UR W), :
= e dimethoxyphanyllamino}- 1), 8 668-3.60 (. w), 343 (. 8), i
i -fluoronicetinamide 4.40-5.34 (1B »f, L.3% (8, & J= !
™~ 5.8 Wk,
N~ iy
l +
G H
iy \;!\ 6-{{{28,38)~3-amino—1~
N g ethoxybutan-2-yiamino~
Example 2-268 i 23,5~ 422 0,89
‘ dimsthoxyphenyllaming -
i S-fluoronicotinamide
g
F
e
'\/\/L\ {E‘{((TR.ZS}HQ*mninaw‘l-
G
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~ Y J\/
H
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Example Structure Compound name MS(fm&)‘ | RT(min) R
i
# SR (DUS0-467 §: LL44 (WK, 8),
8, 48-8.2¢ (1, ®), §.157.60 {6k, =,
y 6“(,«25‘3%2“ . AT 36 (I, o 7.106.9¢ (18, w),
] aminohexan~3-ylamine)— | o
Exampls 2277 | @, S-fluore—2-{(G~Bucro—b— 384 074 [RSAI0 G &, 305305 (6w
- 3 {methylamine)pyridin—3 2,95 (OF, of, 1.70-1.48 (O, w), L.46~
da i yllaminajnicotinamide 193 G2, wh LU 4G 4 Te 06
\r\v Ha), 0,87 (38, t J = 7.2 H2)
e ;
@ :
)W F { N iy l SHHUR (n;ssRG& & iLm U4, ),
; ; 5. 127,60 {05, o), 5US-D.8 (U, W,
N §-(((28,3R)~2-amino~5~ | e s O A s s
Y\ﬁ ' misthylbexan-G-yDamming)~ 6, 954,34 (1B, 'eo. 240525 (M, o},
Example 2278 1 fy, ~fiuaro-2-{(S-fiuoro=6- 408 0.2 (RS O, LECLA L W, L
3 (methylaninoJpyridisy-3~ L2 (6 ), L6 5 ¢ F=7.2
L i vhaminonicotinamide o), 0.89 (WL 4 F 68 B, 4,79
Y\‘ (4 F 6.8 )
A
W
I
2
O
[ 8-((2R,38)~0~
i . - amimpenti?;ﬂ-'yi}anﬁm}“
- " H S-fluoro-2-{G~methory~
Exemple 2-278 3 /’\ B-(2t1,2, A~triazoi- e 430 0.62
! ! ypyridin-3-
L g \ vijamineniostinaraide
T
o E
Y
| |
& . N
1 A
" w\)\ I o 5»(((28,33}-3*&!115!1&"? -
T perines-5-aoro-2-(5
o £ yijaning, uoro~2d-{6-
Example 2~280 & 2 ethoxy-B-(ZH-1.2 9~ 446 .81
- riazol-2-yllpyridin-3—
Sy ot yhamino)nicotinamide
[T
S
\i oy
o, . .
, o .
J : ;6*(((28,38}-3-am§n0~¥—
s " 3et¥mxybum:z'{~2-ﬁ§amlno>‘
» H 15—fuoro-2-{{§-mathoxy~
Example 2~261 H . Ber{0H-1.9 Striamol—2— 460 0.88
E V‘)ﬂyl’iﬁin);S-
" yijamino)nicofinamide
L1 |
I ;
F. E \,\ '
; 6~{{(2R38)-3-
f ’ E/)\N e amhupantare{—.’!—yl)anﬁm)“
on | H Gfioro~2-{{6-methoxy~
Exampls 2-282 ;S ')\ Bm(1H1,2, 8~ trigzai=1~ 430 .84
i Vpyridin-3-
“*‘\E/’\\,{f"\ yhaminenisotnemide
W
- é\ =
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l Structurs

Lompound nams

MS(ESI m/z): |
(W)

RT{min} .

AR

gxample 2-283

G~ A8 4~
aminbhexan-3-yhaming =
Sfluoro—2-{{Gmethoxy—
5-{tH~1,2,3~triazak¥~
vhipyridin-3-

ivbaminonicotineralde

0.89

Examaple 2-284

({25,385 d~amino~]—
methoxybutan~2-
vhamina-S-flucre-g-{ 6~
methory-§-{ TH~1.2,5-
triazol-1-yhpyrigin-3-
yhamina)nicotinamide

448

0.82

Exanple 2-2B5

E-{{(28.35)-3-amino~1-

|ethoxybutan~Z-yliaming)~

S~fluoro~2~{{§~methoxy~
§~{tH-1,.2 3trlazal-1-
yhpyridin-3~
viisminoinicotinemide

460

0.89

T pxample 2288

5-{{IR, 282~
aminocyclohexylaming)-
2-{3-{dimethylamine}-1—

imathyl~1H-pyrazcic[3.4—

blpyridinSyiaming)-5~

fluoronicotinamide

442

0.87

£xample 2-287

N
/ﬂ\

(R~ ~aming-t-
methyipentan-2~
yiamino}-2~{{3~
{dicrethyiarmino -1~

tmethyi-1 H—pyrazoio]3 4~

bipyridin-5-yDamine}-5-
fluorenicotinamide

444

0,88

Example 2~288

§-{{25,3R-2-

Leminopentan—3-ylamine)

2-({3<{dimethylaring)-1~

imethyi~TH-pyrazofo{S 4~

blnyridin-S~yBarming)G-~
HRuoronicatinamide

430

0.84




Example

Compound name

MS(ESI m/z):
(M+H)

RT{msin}

HNMR

Evample 2-28%

¥

6-(((25,3R-2~
aminohexan-3-yhamino-
2{{3{ dimethylamine)-1—
methyi—iH-pyrazelo{3.4~
blpyridin-S-ylamino)-5-
fiueronioctinamide

.81

| Example 2-200 |

¢

G-{((1R,28)~2~amino—t~
cyciopropylpropylamino
2= 3~{dimethylamine)~1—
imethyl-TH-pyrazolol3 4~
blpyridin-G-yamino -5~
fuoronicotinamide

442

0.88

Example 2-281

8~{{{28.3R}2~
amincheptan—3-ylamine)—
2-{{3~{dimethyiamino}-1—
methyi~1 H-pyrazolo{ 3,4~
blpyridin-S-yhamino}-5-
Hiugroniostinemide

“

458

0,88

Exampie 2-20%

s,

6~(({25.3R-2~amina—5~
raethythexan-3—ylamine)~
2-{(3~(dimethylaming)~1~
thyl~1H~nyrazolol3 4—
blpyridin-5~yaming-5-
iflnoronieotinemide

458

8.97

Example 2-283

(1R, 25 2~amine—1~
eyciohutylprepylamino)-
2-{{3~¢dimethylamino)~1~
methyi~1H-pyrazole{3,4~
blpyridie-S~yhamino)-5—
Huororicotinamide

456

0.83

Example 2-204

£-(({28,38)-8-amino—1-
methoxybutsn-g-
ylaminor-2-{{3~
{dimetiylaming)~T-
methyl-1H-pyrazolo{3, 4~
bigyridir5~y)armine)j=5-
fiuoronicotinamide

448

(.81
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Exarmple

Structure

Compound nemie

MB(ESI m/z):

M+

RT{min} [HIAR

Example 2-288

lenetbyi={H~pyrazaiol3 4~

6~{{{25,35)~Famino=1~
athoxybitan—E-ylaming)-
2-{(3~{dimethylaminor-t—

bipyridin~S~ylJamina =5~
fluoranieotinamide

480

P

0.87

Example 2-206

&~{{(2R 48)-3~
eminopentan-2-y)amitio}-
2-({3~{dimethylamino)~1~
methyi~1H-myrezotol3.4~
Ibipyridin—E~vijamino)~5—
fuoronicotinamide

430

0.81

Exampie 2-297

e

-{{{3RAS)~4-
aminohexan~3~ylaming)~
2-{{3~{dimethylemino)-1-
methyl~1H-pyrazolo[ 3,4~
blpyridin-G-yamino -5~
ifluoronicotinamide

444

.87

Example 2-288

H~€{(18.2R>-1~amino~i-
eycloprapylpropsn=2—
yhamine)-S-Ruore—~2-{(6~
methoxy-5-{1H-1,2,3~
triazot~1~ylipyridin—3—
yhaminoicetinamide

442

0.86

Example 2-288

§{{(18,2R-1—amino—1~
cyclopropyipropan—2-
yhamino}-B~Auoro=2~{§~
methoxy-6-(2H-1,2 3~
triszai-2-ylipyridin-G~
yiaminoinisotinamide

442

0.86

Example 2-300

{{15,2R)~T—amino—1~
ovclopropyipropamd—
yhaminor2-{(1~(2,2~-
difivorosthyi -3-methyl-
TH-indazok-S-yhamire)-
{5-fuoronicotinamide

462

0.84




Exatple

Compound name

MS(EST m/z)
{W+H)

RY(min)

HRER

Exampte 2~301

£-((1 8, 2R~ ~smino~T~
cyclapropyiprapan-g-~
yiarino-2-((3-
{dimethylamino-1-
methyl~{H-indazol~§~
vharoino)~5-
fluaronicotinamide

441

Q.86

Example 2-302

&-{(1R 282~
aminooyolehexylaming)-
b—fiuore-2-{(1-{2~
methoxyethy-1H-
indazol~4~
w)amum)n'scotmamige

442

.93

18-NHR (4e0D) 8% 8.1 {8, 8), T8
U8, & F=T.0 %), V82 UM 4 I=
€.5 K2}, 7.3-T.84 (U m, 7,30 Of
d, ¥ o 0.0 %), 4,68 {2 ¢, Jwh2
Hel, 4 984,37 (N, a), 3.90-3,87 (i
), G.&3 (B, ¥, J e E3Buk 3,07
@, @ 1.8870.75 {8, a).

Exemple 2-303

{F)-6-{{ 1 ~eminp~g~
methylpentam-2-
vilamino)~5-fheore-2-{{1~
{2~methoxyethyl-TH—

tindazol-4-

wiaminodnicotinamida

1.01

Exempie 2304

e

6~{(23,3R-2~
aminopentan-S-ylanino)-
S-flsore=2~{ -2~
methuxyethylj-tH~
indazol~d~
yhaminminicotinamide

430

0.88

Example 2~308

6-(({28,8R)2~
laminchesxan—S~yllamina}-
S-fiuore-2-({{1-(2-
risthoxyethyi-1H~
ndazol~4-
wilaminalnicotinamide

0.97

Exampie 2-308

A

B={({( 1R 28)2-amino]~
cyolopropyisropybaming—
S~flupro~2~{{1~{2~
methaoxyethyli-1H-
iindazol-d-
viiamingnicotinemide

i
s

i

442

6e
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Exampie

Structure

Compound nams

MS(ES] m/2)
(Ba+H)

RT{min)

HR

Exampie 2-307

8~{{{28,3R -2
arsiroheptan~3-yamino)-
S-Auoro~2~{1~{2~
mathoxyethyl~1H-

{indazol-4-

ylemina)nicotinemide

458

106

Exampie 2-306 | Nt

G~({(28, 2R Z~aming-G~
raethythexen=3-yllamino )y~
Sfiuore-2~{(1~(2-
methoxyethyl)~1H~

{indazul~d~

yiamingimcukinamide

458

183

6-{{(2S.38)-3~amiro-1~
mathoxybuter—2—
hiJarmino)-B~foro-2-{1~
{2~methoxvethyll-tH-
Hndazobde
yilaminoinieotinamids

448

085

Exemple 3-310

B-{({28,38)~G~amino1~
ethoxybutan~2-ylamina}-
Sfluora~2-{(t-(2~
mekhoxyethyl)-tH-
indazob4~
yisminoniootinamide

460

082

Exernple 2-811

6-{{{ZR38)~3~
aminopentar-2-ylamino -
|5 =fiusoro=2-{(1~{2~
methorystiyl)-th-
indazof~4—
vhaminonicotinemide

430

088

Exemple 3312

B-{{{1R2S}2~amino~1~
phenylpropyDaminol~t~
Hiuors~2~{guinotin-B~
wiaminenicotinamite




Example

|

Structure

i Compound nama

MS(ES! m/z):
(R

R¥{min}

HNER

Exampie 2~313

1B-{{{1R,28)~2~amino~1~
{phenyipropylamine}-5~
Hhoro-2-{{B~methyl~5~
(2H~1,2.3=trinzol-2—
yipyridin-3~
yheminoicotinemide

462

.81

AR M0} 3 0.20 O, 3 J=
2.3 ¥y, 6,84 (4, 4 J % 2,8 He),
B.XE {28, &), 7.8% {18 4 J = 1L§
to}, T.45-7.26 {8 wf, 5,76 (ML & )
o £.6 Hz), 3954 W0 (i, o), KT
@ 8, L9 {8, 0, J o= 66 b

Example 2~314

S~{{(IR28)~2~amino~i~
phenyipropyllaming -5
Auore-2-{E-Ruoro=6-
eorphotinopyridin-3—
yilaminenicotinamide

¥

484

0.9

Exampla 2~318

5~{{{1R25}-2-amino—1-
sheryipropytiaming )2~
{3~{dimethylemino)y~1~
methyl-TH~ndazat~§-
yhemino-fi-
flucroniootinamide

471

0.93

7.
] ey
I
N
Exsmpie 2-318 3

6~{((1R 282~
2-{(t~ethyl~1H~

ipyrazelold,4~clpyridin-4-

vilaming}-5-
fiuoronicatinamids

aminocyciohexylamingr~ |

413

0.68

Example 2-317

6~{(IRAR)-3-
aminotetrahydro—2§-~
{pyrarm-d~yDaming-2{{ t~
ethyi~1Hrpyrazokof3,4~
clpyridirr-4~yDamino)-5-
fiuoroniootinamide

418

0.58

Example 2-318

6-({{28 3R)}-2~

S BMIT0D ‘lﬁ‘ytuﬂlu)"
 Gee{{ ¥ iy T
pyrazolo]3 d-clpyridin—4-
yhamine -5
fluorenicatinamide

401

0.65




Example

Compound rame

MSESI m/z):
(H)

R¥(min}

R

Example 2-318

B-{({28 IR)-T
aminohexane-3-ylamino)}
2~{{1—pthyi-1H~
pyrazolold A-clpyridin—4—
yhiamine -5
fiuoranioatinamide

418

0.73

Exnmple 2-320

E-{{1R 25} 2—amino~1~
loyelopropyipropylaming)~
2-{(1-sthyi1i~
pyrazolof3,d~olpyridin-4~
viiamino G
Huoronicotinemide

413

.66

Example 2-121

=

8-{{{28,3R)2-
teminoheptan—5-y(aming)~
o-{(1~athy-1H-
pyrazoto]34~Glpyridin-4—
Iylyamine)~B~
fluoronicotinernids

428

081

S /ﬁ\n/\m

Example 2-322 |

H
i

i
i
L2

k2

6-({{28 IRI-2—amino-5-
methythexan~3-yllamino}~
2{{{~gthyl-TH~
ipyrazolo[ d~slpyridind~
yhaming)-i-
Hluoronicotinamide

|

429

08

Example 2~323 |

(9

6*{({(2&88)*3“34115!104 -

2
yhamino-2~{(1~othyl-1H-
pyrazatel3 A-clpyridin-d~
vhamino}-§~

iHuoranizotinamide

417

0.61

Examnpls 2-324

8-{{(28.383~aminu~T=

| athoxybutan—2-ylamine)~
F{{Fmethyb~1 H~
pyrazotold d-clpyridin-4—
ylamingy-5—~
Hiusronfeutinamide

43t

887
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MB(ES! m/2):

Example Structure Gompotund name (a+H) RT{min} [{R
6-{({2R 383~
f ] srninppentan—2~yljamire )~
- 2-{{i—ethyi-1H-
Example 2-325 | r%\]/\ pyrazolol3 4-clpyridin—t- 40 0.62
} E /" wiamino)-b—
W\} Hueronicotinamide
[
. AR DleOD) &1 .09 (M, 8, T
{ i, d, v 1360, L5 O 4 J -
o w"/\‘gm §~{({3R AR5 L0 HD, 66 GH 4, T 02 H,
Rt inotetrahydro~2H 744 (L 48 F =89 LT Bl 8047
syren-4-ylemino)2-{{{— I g T8 M), 028 (Mt Ie
Example 2-326 ! R i 414 (.82 & :
1 3:)';3’“:":5?5'}?“”"’ 8.4, 4,6 B, 4.06 OB #h J = 100,
! uoroniectinamide 4.6 WY, SE0-3.5 G wd 346-5.30
s*/"" O, mf, 200594 (U =), LES-LEY
(G w197 @Rz J 10 )
§~{(BR AR~
aninotetrahydro-2H~
pyran~d~yDaminoy-5-
Example 2-327 FraorgmZ={{ (2~ 458 0.81
- methoxyathyl-3~methyl~
TH~indazol-5-
yhaminonicatinamide :
i
MR (W) 531 AN 4§
et A8 35,8 B, 753 (M, &, J =B LT
(3RAR}-3~ Hd, 1,69 Gl 6 TS O & T n
aminotetrehydro-2H- f s B, 8,20 UR %, I =366, 5.6
pyran—4-yhemine)-2—((i- . "
Example 2-328 (Z,Z*diﬁuomethy!)*&- 464 0.86 fhed, 478 {28, wl, Zw L7, 3. Bg,
mathyi-1H~indazol-f— 5804, 14 (8, 1), 60B-4.00 (1%, nd.
yt)amin?}*ﬁ- 5.69-3.89 (90, m), %5348 (I, m),
fluoronisetinamide 2.66 (3 5, L0494 (M o}, L&~
LTE N w).
-{({{BRAR~3~
aminotetrabytro-2H~
pyran-4~ylaminoy5-
Example 2326 0N ﬁuom-Z-({S*me‘ghoxy*-I- 474 086
(2~methoxyethyil-tH~
J findazop-5- !
,/ L J yhaminolnicotinamide
[
2 IR Mo0B) 3 8,08 (S, =), T.85
/'\‘g ‘1 e (3R AR5~ G ¢ J 51261}, 260 OB 4, 3o
i 8~ I ~
,’i/L\"/ 1 {aminotetraby dro~2H- ;'g;w'? : ::;':0 5:(1;:. : '(,;z:; e
i ipyran-4-yDamino)-g-((i~ ¢ 45 AR, S :
Example 2-330 ey N f,g:}n-m-andmw» 414 0B2  Lsus O, w). 415605 (R o),
“~ I; N yhaminoy~5- 15,930,899, », 3.00-3.53 (B, w),
flucronicotinanide

2, 00-1. 67 (28, wh, 1.48 K, %, T <
6.9 iz},
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Example

Strueture

Compowund name

MS(ESI m/2):
(MHH)

RT{min)

1
HNMR

Exempie 2-331

5-{{(3R 4R35~
aminotetrahydra~2H-
pyrar-d-yamir G-
fluoro—2-{(3 {2~
methoxyethyli-1H-
indezol-d—
yhaminonicatinamide

.82

TR (00} & 8,68 {1, 8}, 102
(1, f, J=thO M), T Ul 6 S v
7.3 Be), 7.37 {13, & J & 7.0 W,
7.5 (4 4 Je8.6lk 485 OF o
T = % Hef, 456-4,97 (1, o, 400
3,463 (M, A}, 5.00-3.8% (24 =, 584
3960 (2, o, 3.640,85 (3 o, 338
(3%, =), &07-5.66 (R .

Example 2-332

§-{({(3RAR)~8~

laminotetrahydro-2H-
pyran-4~ytamine)-2-{{1—
{2, 2~gifuoroethy)-1H~
indazei~4-ylaminoy-5~
fiuoronicotinamide

450

0.86

LENER BeCl) 87 818 (M 8}, 789
{38, & 3= 306 e, LU0 (M, 4 7%
7.9 ey, 4R (W, &, T = TG fiel,
7.26 G, d, ¥ = 8.6 K, B4t-6 0
{t, ). 486478 (0w, 44848
{h, Y, 4 147402 (1§ u), 3.92-8.86
(08, wh DT3B (T w0, 143184
o8 o

Exsmple 2-333

~(({3R,4R)~3~
arainstetrahydro~2H~
pyran-4-yllamine—2-
{1, 5—dimethyl-1H-

1pyrazoto[34-blpyridiam5-

yhamino)—5—

fluoronicatinamide

415

a3

Exemple 2-334

6~{({{3RAR)~3~
ipminotetrahydro~ZH-
pyran-d-ylensine)-g-
[fiuoro~2-{3~methoxy—1{-
tmisthyi—t H-pyrazolelS 4~
blpyridine-S-
{yamino)nicotinamide

431

BI7

Example 2-330

6~{{{3RAR-3~
aminotetrahydro-2H-
ipyran—4-yhamina)-2-{({3-
{dimethylamine)1-
methyi~1Hpyrazolof 3.4~
bipyridin-6-yijamino}5—

fuoronicotinamide

&

0.78

Example 2-336

Wi

B {((1R2S)2-amino~1~
phenylpropyDamino )5
fruere-2-({6-methoxy—E—
{1H~1.2,3~triszol-1—
whpyridin—3~

viJaminejnicotinamide

i

478

083




Exampie

Structure

Compound name

MSES] m/z):
(W)

RT i)

HNMR

Example 2-337

NaH

i

£

?"(((1 R.Z5r2~gmino~1=
4.»-
methoxyphenylipropyilami
nor—B-fluora~2-{quinoiin-
f-yiaminoiricotinamide

481

673

Example 2~338

b

£

G-{({1R,28)~2arino~ 1t~
(4-

methoxyphenylprepylami |
no-5~-fluoro-2-{{6— {
methy-B-(2H-123 |
Hriazol~2~yilpyridin-3- |
iyhaminonicotinamide

H

492

0.85

NS QI0ODF §2 .08 (1R & T =
2.0 Ry), 288 (W, d §=2.0 8.
8,15 (M, o}, .88 {HL 4, J#* 1.9
Had, 7,80 (L G 3 e 0.5 4g), 6B
(, 6. } =864, SE Ub & J=
8,5 Kzi, 301385 QY ), 3.75 &K
s}, 2.82 {38, o), LBR [B 4 Y eL3
i)

Evample 2-338

?—(((’i R28)-Z-gmine—1—
4—
methoxyphenyloropylami
no)-G—fuovn—2-{{6-
mathoxy—5-(1H~-1,2,5~
friazol~t-yhpyridin-d-
yvijemino)mootinaride

508

001

Example 2-340

(ﬁ-(((‘l R282~aming—1~
-
jmethexyohenybpropyllami
no)-S~faoro-2-{{5— :
Hluore—8—
morpholinspyridin-3-
yhamino)nicotinamide

514

.56

Example 2-341

?'f((?RZSF?wmincﬂ—
4..

| methoxyphenviipropyDami
noy2-1—sthyl-TH~
indazob-G~yisaraing =5«
fluoronicetinatmide

478

097

TR (00 B .89 (B, o), L7 |
(R, 4, 3= L3k}, UG I 4 J=
.9 He), %80 Ui, & T =85 i,
7.30-7.27 (34, @), €.96 OH, & j=
8.6 #2, B.A8 QH & e 5¥ M,
648 (8 4 = 2.2 %), SB-LR
{4E, 7Y, L46 (8B t, )= 7.2 Bu),
LED {86 & Je« 8.6 U0

Example 2-342

8~{(IR 28} 2~aminc~1~
4
methoxyphenylipropyljami
ao}2-{(3- -
(dimethylamine -1~
methyl—1H-indazol—5—
ylamino}-5~
fluororieotinamide

507

.94




MS{ES! m/z);

Cormpound name Gy

RT{rmin oo

-{{(3R A8 )-4—aminc~1~
(m):thy)ﬁ}aia)peumﬁ*
jyDarmine E-fuoro~2-{(6~
methyi-5-{2H-1,2,3~ 480 087
ripgot-2-yDpyridin-G-
{yhaminoinicotinamide

Example 2-343

B-{{(AR A4S A~aming=
(qaﬂ':yimie}uentan—-{iw
zl;:v:gziw&ﬁuoro—&({r 282 0.64
morphofinopyridin-3-~
wharminoinicotinamide

Examplo 2-344

ez
i+

d §-{{{3RAS)-4—amino—t~ !
& Lo {methylthio)pentar—i- {

! viraminej~2~((3,5- 453 0.72

4 dimethaxypheryilamito)

S-fiuaranicotinemide

Exemple 2-345

D

G~({(3R 45— 4~amino—1—
Hmethylthiojpertan-3~

H vhamino-S-fiuoro~g~{{2~
i, {2~
methoxyathoxypyridinr-d--

}
i\”u ! N yhaminomicotinamide

"
) .
ij%%jz:*\% 2-{(5~(1H-pyrazot-1~

Vpyridine-dylaning G-
({38.4R0~4~

K“\! bioyeio[4.1.0}heptan
\/h\ ~G-ylhamiro)r-5-

Ry N, fuaronicotinamide

| Q

Nt

Exampie 2-346 438 1

txample 2-347 | w, 423 0.87

H TR (OB 57 B34 OB, 4 T= LS
%6'{((3&4({\-3—— ey, 1.77 {14, 4, I m (2.0 Ha), 735
. N o e iamincteirahydre-2H—~ OB, 4 3 w508, RD UB &4, 3=
i b ; pyrard-ylaming)-2-{(3~ 8.0, 5.0 3, 2,81 O, ¢, § = 1473
| Exampie 2-348 } (dlﬂo:zowmeihozy;ﬂl:k 466 08T by, has om oo Je6.0 4.0 E),

. m;&sindazoi d 4,09 (ML 62 J = ik 4.3 fiad, 562
¥ >,.; fluoranicotinamide (3, 8%, 386874 (B, o, 277-3.6%

GH, my 50442.00 {20, w),

e
-

L
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Example Structure Compound nams gmﬁiﬂ.ﬂw\ﬂu" RT{min} {BNER

6-(({28,3R)-2

M\/ ,"nﬁw_ovmgnzsus&vmizoww

v 2-{{3~(diflucromethoxy

Example 2-848 | 7 S-methyi-1H-indazal-5— 486 1.08
_ vilamino—5-

{flusrontcotinamide

B-{{{1R 28)-2-pmino—1—
eyciobutylpropyiaming—
2-{{3~{difluoromathosy)~

[«
e
T-methyi-1Hrindazoi-5~ 478 1.08
yiaming-5- ¢
fluoronicotinamids
/ !

Exampls 2350

6-(((2R38)-0~

m..nhmlmammco&a«mroév! 459
Hemethyl-1H~indazol-5~
iyDaming)-5-

ifiuoroniootinamide

Example 2-381 ¢.98

HENHR (MeDD} 8 B.83 (W, =), NV

4, 4 F= a0, 149 QR 4 )=
m;ﬁuwhwﬂw i 5.6 ), T.84-T.30 (W, T.AT {8
amine yaro~2ii- _— =
avran— #.J._VQ«S:..GY..N Aﬂw... d, J o= M0 WL. 445 24, 1, J=53
{difiuoromethoxy it ~{Z- 510 T 084 e 49000 R =, 408 {18, dd

\\\
i methonyetin-TH= 7 = 1LY, 4.6 Hal, 379 W b Ie
o\ o, inciazot-B-ylaming-t— 5.2 He}, 3.77-0.72 {2, ). 3.72-0.65
/l\, ,V.\.m iforanicotinamids (o0, W, L5868, 205198 (28,

£ s},

=
:’z>~m

¢ Example 2382

-{((28,3R-2-
O/ ¥ inok Syiamino i
. 2--{{8~{diflroromethoxy )

Example 2-383 | 1+{Z~muthoxyethyl1 - 510 11
w” indazoi~F-yDemino 5

Y A Fuoronioctinasmide

=]

&-({{1R28}-2-amino—1+
{4~

{

Griflusromethyliphenyipr
apylemino)-S-fuoro—2- 530 1.02
{(Emethyi-f~{26~1 2,3~
trigzol~2-yUpyridin-3- :
L viiaminenicotinamide ;

Example 2-354 i

Hneemr
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Structure

Gompotind hame

WMSESI m/z):
{M+H)

R (rmind _Eéw

| Example 2-355 | s,

i

Iy

MTRS R28)-2-amine—1~
&i.
{triftuoromsthylphenytipr
opyiamina-2-{(2,5~
jdimethaxypyridire-d~
yljamino)-5~
fluoronicotinamide

509

8-(({1R,282~amino 1
phenyiprepylarmine)~2-
{2 6-dimethoxypyridin—4—
yiamino )G~

fluoronicotinamide

441

[

MMS R2S-2-anmino-1~
mekhoxyphenylprepyljami
rio-2-{{2, 8~
dimethoxypyridin—4—
yijamino~5~

fluoroniostinamide

AT

-{{(IR.28)~2~amino—T—
eyclopropylbutyleming j-
-flugro~¢~{6~methyl-5—
{2412 Striazoi-2-
pyridin-G-
yiamino)nicotinamide

440G

R DRSOvES) § o ELBT (M, @),
8.85 0K =, 8.40 (1, s}, 8.21 (%,
sf, .97 (66, =}, 7,4-7.32 (O, w3,
7,28 (M, 4 3= 7.8 M), 326365
{H, ®), 540-%.36 (1, my, 260 {39,
m}. LEBS-L45 {BH =), L01-0.50 (R
m, 78 AL 2 TS U8 G, 6,85
0,16 {8, =

i
!
{B{{(1R 28}~ 2-mimino1-
iyclopropyibudyDaring )
E-fluora~2~({E-Auore-8-
mmorpholinopyridin-3—

wilamingnicotinamide

462

i ({1 R28~2~amino~1~
5-fluoro-2-{{2~{2-

{ Imethoxyethoxylpyridin—d-;

vilamino)nicotinamide

{oyclopropyioutyhaming - |

433
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Example Structure Compound nzme MS{?‘S:_{B/ 2 R¥{min) 1R

N E-(((1R2S2-aminom1i~
‘/\T{ ayclopropyibutyaming -
2-{(3,5~ 418 1.03

Q dimethoxyphenyDaming)~

Sfiucronicatinamide
o

Example 2-361 : At

(1R, 28 -2amino—1=
cycloprapylbutylamiro)-
2-{1-sthy-1H-indaxzol- 425 085
S-yflamino}—5-

Huoroniootinamide

Exampia 2-382

{R}-G~{{1~amino=3=
phenyipropan-2~

yhamine)l-2-i{1-ethyi—H~ 448 102
indazoi~6-yllamine -5
fiuoronicotinamide ;

Example 2-363

{R¥6~{{1~amino~5~
phenylpropan-2-
viaming)=5-fuorg=G-{{¢~
methyi-Gm(2H-1,2,3~ 482 0.6
trigzol- 2y )pyridine-3~
yhaminojnicotinamide

Exampls 23064

WeRBE (et} £1 B6E (16 6}, 7.90

{(R)-6~{(1-amino-3~ (U 4, FE 1ad L1 8, TR (1,

'E‘“ phanyipropan-2- )
vilamino)-5-fuoro—~2~{({5- d, 1% 106 Be), LU0 BH, m,
(/\’l theoro~8— 484 181 4 FT (. B2 TV E).
H\“ﬁ/h\ . mm!.wlim?gyr_idin-.s— S, 422, 85 (4H, »), 8.63-D.BS (41, n),
i yherinelninotinamids o 10022 [, .

Example 2-380

2-{(5~(1H~pyrazol~1~
i iipyrigin-S-yhamine)—6-
Example 2366 By A IR 28 Eamino~1~ 425 0.87
; { § eyciopropyibutylansino) ¢
: LN S S~fiuoronisotinamide :
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Example

Structure

Compound neme

MS(ESI m/z):
(M)

RY{min)

HNHE

Example 2-367

2-{{B~{tH=pyrazol~t~

iyDpyridin-3-yllaminor-6-

(3R 484~
iaminobicyctol4,1.0}heptan
wBeyharino e
fuorenicotinamide

425

0.88

Exampte 2-368

B3R 4814~
eminobicyclel 4.1 Sihapten
~3-yDamino)=Gfiuoro~
{{B-methyt-G-{2H~1,2 3
iz 2-yipyridin-3—
yi)amhohbosinamide

438

0.8

Example 2~368

(1R 282
amirracysichexylaming i~
2 Tmthyi-G-Tiuoro- S~
jindazot-4~ylarnino -5
iflusraricotinanvide

i
I

430

104

Example 2-370

§-{{(3R4R)~3~
eminotetrahydro-2H-
pyran—4~ylaming)-2-{{1~
ethyi~~fluorc—tH~
indazot-4-ylaminoj~5~
Buaranicotinamide

432

0.93

iRl (olD) B B.10 {iR o), 7.9%
Ulofd Y= 2D, 138 Hg), T.87 QK
4§, T = LLG x), 4.8% 134, 4, J = 0.9
ke 480480 (1, o), 43¢ (4, a T
= 7,0 Hz}, 40894 10 (A W), 408
4,80 (B, %), 3.87~5.68 {3, o), Z.00-
1.90 QB m), L85 (M, ¢, Je 7.8
e}

Example 2-371

8-{({28, 3R)-2~
taminopentan—3-yliatoina -
2-{{1—athyl~&-Tuoro—1H-
indazol-d~ylamino)-5-
fiioronicotinamide

418

101

Example 2372

-{{{1R.28)2~aming~i~
loyelopropyipropyliamina)-
i{1~ethyl~B~fuoro~H~
indazal-4-yieming)-5-
fluoronicotinamide

430

101
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MS(EST m/2): N
Exampie Structure Qempound name ((M +H}/z) R {rnire) [HNMR
2
: i
i %
! ™ 8-{((2R,38)~3~
arnimnopentar-2-yleming i~
Example 2-373 s 2-{(i~ethyl-f~fuaro~1H~ 418 087
indazob-4-yliamino)—5-
flucrenicotinamide
" oy AR 05000} 63 603 (M o), T84
\ H-(({(1R.28)-2~ GR, 95, J « 156, 28 ¥, T.B6 QW
HH incoyclohexyhamtino}~ 3, 7415 o), 6,88 (I 4 5= 9.2
| §-fluoro~2~{{§-fuoro=1~ o), 448 (B, o ) 5.3 ), 4B
Exaomile 2-374 o ’ e 480 peg 4 ) 4
/@:\;W §2Tmzfﬁzxyethyi) 1 6,42 (1, B, 466-L00 (8, o, 3.80
{indazol-4-
. . ylaminonicotinamide O v Fe By He SIS 2,
\\) 201166 {8, o). :
S
[]
“ BN Ol §: 831 Q% s), N6
I = N ELAR A3 .84 (4 o) T.ET O 4 Jeia2
h . " - aminotatrshydro—2H— W), 590 OH, & Jn &5 ), 487
i ' pyran—4-ylamino}-5—~ 4,45 Gl W, %49 (A, ¢ T w50
Example 2-378 | s A vﬂuiio*%((ﬁu:vrré-(ﬁu ! 482 0.86 ). csoirr 0w, £ 02550 24,
; ¢ i / o :“"";:f“’" H ; . 2.87-3.62 (4, W, §.86 {2 t, T
e Y ngezords . ¢ R
& yljaminenicotinamide B.G Hz), .27 (3, &), Z.06-1.
\a\) @ .
()
H
i
~ _ TH-NER (D) & &3 (U sh Net
i Uk, B4, T e 125 L8 M), TES (W
T -(28.5R-2~ , e T 10, 688 Of & 1% 8.8
|aminepantan-G-yDaming) M), 44D (2, ¢, §= 6.0 Ru, 4B
ey S—fluore~E-{(6~fuoro~{~ s v AR
Example 2-378 Y mmethoxyothyl-TH- 448 095 b m e, am0 G8 u Fas0
/ indazol~4— o), 3,81-3.45 18, m), 3,57 (&%, o),
¥ : k| viaminenicotinamide 20 (W, & ] .3 Y, 164554
-»u“_-/) (28, v}, 13D (3, %, J= T.@ ).
PRME (HoTD) 47 B.10 (BN sh, 7.84
. (ML 4, F=12.0 B}, T8 {84 44, 3
&6-{{(1R28)-2-amino=1- v 15,8, 2.6 He), &8¢ G 4 = 16,0
oyclopropylropylamino} lizg, 449 (0, t, § = 5.3 W), 44—
Example 2-377 N, ?g‘"“g’?*%;‘”}g_f' 480 (95 505 U ®. 3.8 0 v Txad
/ wermetiioxye Be), 47070 G o) 520 G4 o
12 X indazol-4- ) N
\ vhaminonicotinarmide i 1,468 (8K, ¢ J = 6.0 W), LiITLt
b ] O m), GOT-8.75 O, o, D.5F0.50
: : OB, W, 0.60-0,46 @l W,
; : :
y Y Ll'lii; E
i L i 6-({((2RAS)-3~
]3 T o eminopestan2-yiaming)~
i " G-fluore=-2-{{f-fucro~1- :
\ Example 2-378 A \ (2-mesthoxyethyD-TH- 448 .83
/N indazol~4— i
; . ylamineMicotinamide i
{
i
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Exampls

Sfructure

Cotnpound name

WMS(ESE m/z)
(M)

RT{(min} ;HMR

Example 2-378

Ry

&-{((1R 25} 2~emino~1
(4
{trifluoromethyllphenyl)pr
topyfamino)-~G-~fluoro—2—
{quinolin~G~

iylamine Inicotinamide

489

087

Example 2-380

§-{{{1R,28)Z~emino—i~
H{Sr-2,2-
dimethyioyclopropylipropy
{Damino)-5-fuora—-2-{{B~
Imathyl-E-(2H-1,2,3-
Htriazo-2-yDpyridin~3-

¢ iWilamino}micotinamids

454

Exampie 2-381 |

H-{({15.28)Z~anino~1~
{oyridin-2-
yiprapyDaminey-2-{1-
iethyl-1H~indazol-5~
viamino~5—
fuoronicotinamide

449

(.88

Exarple 2-382

B-{{{ 1R.28)2~amino—1~
cycioprapylbutytaminoi~
S~Rusorom2-{5~Tuoro—6~
asthyipyridin-3-
yilaminoricetinamide

391

0.88

Example 2-383

G-{({{1R,28)~2ramino-1-~
cycioprapyibutyliaming i~
2-{{3~{dimethyisming 7=
Fluaro~t-mathyliif-
tndezet-i—ylamine)-5—

flnoronicotinamide

478

1.04

Exarmple 364

G-{{IR2S)~2~
taminooyciohesxylamito)—
Eefigspsro-2-{1-(2~
methoxyethyl)=~1H~
pyrazote]34—clpyridinmd~
vlleminoiricotinamice

443

0.71
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Exzmple

Strusture

Compound nyme

MS(ES) m/zh
(M)

R {min)

HNBR

Example 2-385

E~{(3RAR)~3~
aminotatrabydro~2H~
pyrar—4=yilaminoyG~
Hluore-2-{{1~{2-

roethoxyethyi-1H-
pyrezolal34-clmyridin-d-—
yhaminokninotinamide

445

0.58

Example 2-386

{R)=6~{{ tamino-4~
|methyipentan—2—
yheminorS-fuoro~2-{{1+
{2-methoxyethyl}-it~
pyrazolol 8 A~alpyridin—4—
yiswinolnicotinamide

445

0.6

Exarnple 2-387

{28 R0
aminopentan-3-ylemingi~{
Sefuarg=2-{{ 12~
methoxyothyh~1H-
ipyrazolol34-~cloyridin-4~
vi)amino)nicotinamide

431

0.66

Exanmpla 2-388

B-{{{1R,28)L-amine~1~
{eysioprepylpropylemina)-
{5-fuorom2r{{{~(i~
{methoxvethyl-1H-
pyrazolol 34~clpyridin-4~
Wiarmine Jnicotinamide

443

0.68

i
| ke
Example 2389 L

H
§

6~{({28,3R)-2-
laminoheptan—i—yljaming)—
G-fuorarg~{(t-{2~
methoxyethyl)-1H-
pyeazolo] 5 4-clpyridined-
viieminoicotinamide

459

0.78

i Exampie 2-380

8~({(28,3R)~Z-amino~5~

tethpthaxan-2-yiaminor-
B-fluoro~2—{(1-(2- ,
smathoxyethylj~1H- :
ipyrazoio] 3 A—clpyridin—4—
yaminsnicotinemide :

3

!

459
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Example Structure Compound natme MS(%;LT)/ z): RT{min) [BMR
17
D F\/\\)L
| Y Ny
S " .
i B-{({1R 25> ~amino-1~
W\u/ i cyc!abuty!pﬁ;c{my?;mﬁm)*
o Sefluore~2-{{1-{2~
Exarmplo 2-381 | B )\rﬂ\ methaxysthyl)~1H~ 457 ! 0.74
L E /‘“ pyrazofolEd-clpyridin—4— i
‘\/L‘"'n\ viaminonicotinamide
- :
I
F s
9 h
9 * /::f\ 6-{((2R AT}~
: r\ﬁ x w54 .aminopenta?EQ-&l}amino}—
S-fluoro=2-{{1 {2~ ¢
Exemple 2-362 | ®e N, methoxyetind =1~ i 431 .63
i 1 pyrazelold 4-cipyridin~d-—~ |
o yiemine nicotinamide
| \ )
! D s H
| ]
LN b i
-
/ﬁ j’\/\f\“ﬁ o<(1R2S2 BLBE G0 57 8,26 (4 o), 8,60
) 2 - A, & 4
YT B s e e
i 2-({1~{2 2-tifiucrasthyl)- = 1.9 0. 5. w 1= B
Example 2-393 ; {/\Y 3 1H-pyrezolol3,d~ v 449 072 pows, ars-ded (i &, 4seLm
s’ak/k\‘> clpyridin—d—yhamino)—H~ | O, o, .86-2,81 QH, &, L¥E-LES
‘\e Hivoronicofinamide @5 .
%
i
o ~ ey
! 6-({(3RAR)-3~
ﬁ"/\u/ - eminatetranydro-3H-
pyran-t-ylamine)-2-{1~
Example 2-384 | e f‘ N\ (2,2~diﬂu[ometl]1§i3wil'!~ 451 062
{ R pyrazoto[3d—clpyridin—4~
L vijaming)-5—
\8 fisoronicotinamide
F.
G - i
- AN L“Nh :
{R)-6~{{1 ~aming—d~
N Sy methvipentan-2-
' | ylleminoy2-{{1~(2,2-
Exemple 2-305 | " g difioroethyl~1H- 481 0.82
§ { N pyrazolo] 3 4~—clpyvitin-4~
& o vhamine)-5~
) fluoronisotinamide
Fraen )
; N
¢ g
| e I
\J\ l 628 3R)-2-
é ¥ S arninopentan_*-&-yi}amino}-
Sxample 2-306 | " %‘ N ?;(E;;Si.:;}igtgmmﬁ)* 437 o7
N\jikf“ clpyridin-d-yemino}-§- ;
‘\) Hiuoronicotinamide : :
8 z
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Exemple

Structure

Cormpaund nams

MS(EST m/2):
(MsH)

RT{min} [HMR

Example 2-387

B-{{(28,3R)~2~
aminchexar-3-yilamino -
2-{{1-(2,2~difluoroethyl )~
FH~pyrazolo{3.4-
cipyridin-d-yllaminio}5~
fluoronicotinamide

451

678

Example 2-398

E-{{{IR28) - 2aminc-1~
cyclopropylpropylamino)~
2-4(1-{2, 2~dHfluorosthyl)—
1H-pyrazolof 34—
clpyridin-d-yDamine)-5—
fluoronioatinamide

448

072

Exarnple 3-309

6-{{(2S3R~2~
sirohepter-3-yliaming
2~({ 12 2rdifiuoroethyl
1H-pyrazole{3 4~
clpyridin=4-yiaming)-5-
fluorenicotinemide

486

083

.
Example 2~400

oy

628, 3R Z-amino—5~
methyhesan~3~ylamino)-
2 1-(2,2~dfusronthyir
tH~pyrazolold -

|elpyridin-d—ylaming)-5+

fluoronicokimamide

465

gz

Exampte 2407

~({{1R,2S)}-2-amino~}=
|oyclobutylpropylaming )~
2-{{3~(2.2—difinorasthyli~
1H~pyrazolold d-
elpyridin-d—~yhaming -8
fuororicotinamide

483

078

Example 2-402 ;

§—{{(2R,38}-3~
Laminopentan-2-ylaming )~
2{{ 12 2 chifivoroathyl)~
tH-pyrazolo[34~

clpyridin-d~yamingr-5-
e

2,
TRIDEC

437

6.66

e 12
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Exgrople

8fructure

Compound nams

MSIEST m/2):
(Bt

RT{min)

HNHR

Example 2403

B{{{15,28 - 2gming= i~

Tpyriding~

ylipropyllamine -S-finoro—

2-{{6~methyt-5-{2H-

1,2,3~triazol-2~ylpyridin—
Jamino)nicotinamide

463

0.85

i
i

Exampie 2-404 |

6-{(IR2S)-2~amino~1-
yolopropylpropybarmino )~

G-Ruwro~2-<guinolin-G~
yisminolnisotinamide

385

0.88

Exampie 2-405

iy

(RyB-{{} ~aenine~4~
mathylpenten~Z-
yhamino)-2-{(1 ~ethyl-1H-
pyrazoto] 3 d~cioyridin~d~
varoino 5~

Hiuoronicotinamide

415

o.78

Exarmple 2-408

iybamine)-5-

B~{({1R, 28)»2~amino~1~
Foyutobityipropylaming )~
Be{{1ethyle e
pyrazolold d-clpwidin-4-

fluoronicatinamids

427

0.7%

Exampte 2-407

§-{{(IR282~
sminocysiohexyDaminoy— |
1B~fluore=2-({ T~methoxy-
{-metbni~{H-

ipvrazolel 3 4~c Joyridire-d-
Ivbamino)nicotinamide

428

0.81

Example 2408

ioyoleprapylpropylamino)—

G-{{{1 R 28)~E-amino~1—

F-firora—2-{{T~matheey—
Tmethyl=1H-

pyrazoinl 8 4—clpyridin-4-
ilamina)nicotinamide ;

429

08¢
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Exampie

Compound nama

MS(ESE m/z)
(W)

RTmin)

MR

Example 2408

&~{{(1R,28)~2=aminc1=
v i
Hluarophenylpropyhiamino}!
g-*Ex*fl:.«a ro-2-{{B-methyt—~ |
5-{2H~1,2,3¢riazoi~Z~
yipyridine-3~
yiaminoinicotinanmide

480

Erample 2-410

(6-{((1 R28-2-amino—1~
2_
fluorophenylipropybamina)
2= {{ t--ethyb-1Hindaxot~
Seyliamsinoe)—5—
fluorenicotinamids

468

0.88

: Example 2-411

(6*(((? R.28}-2-amino—1-
2_
{fucrophenyloropyamine)
P~ ({25~
gimethoxypyridin—4—
yheminoF-5-
Fuorontootinamide

45%

i1
Example 2-412

B-{{(IR 28)-2emino—1—
3‘..
{Auoraphenyiipropyliamine}
~B~Pusoro-2~{E-methyi-
§-(24~1,2, Ivtrigzain2-
vipyridin-3-
yhamins)riaotinamide

478

00

Example 2-413 ¢

(s-«(; R,28)-2-amino—1~
3..

Suorophenylpropyllaming)
oo ({ gty EHindazal~
Beyliarairio )~
flusraniootinamide

486

0.9%

Example 2-474

yemae

H

i

(6"(«1 RES)-S-amine—i—
B
Hiucrophenylorepyl)amine)
({25~
dirnethoxypyridin=s~
vidamino -6
Hucranicotinamide
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o
Example Structure Compound nams MS%%E_;;;/Z" { RT{min) 1R

6-{(1S. 25 -2-amino~1-
Y i {thiopher-2~
Example 2415 | ¢ K'\ e o | 488 08

! ‘ 1.23~wriazol-2-vipyridin—
’ “"\ FyDaminokicotinamide -

6-{{{18.28)~2~amino~1~
{thiaphen—2~ "
vhipropyhaming)~2-{{i~
Lethyi-TH-indazot-5~ 454 654
whamino)y5~
fluoranisotinenide

Fxample 3415

Ry~6-{{1~amino-3-
ishenvipropan—2~
yhamino)-5-fuoro-2=((Z~ 411 0.74
{methoxypyridin-d-
vheminonicotinamide

Exemple 2417

(R)~6~{{t~emino—3—
e
yhaminoy~2—{(2,6~
dimethoxypyridin~4~ 441 1.06
viamino)—5-
Hiuoranicatinamide

Example 2-418

(R)~6-{{1-amino~3~
phenyipropan~2-
yhemino-S~fuera~d—{{2—

Example 2-419

W

| i 455 078
{ methoxyethoxylpyridine—d-
[N NN viarinolnicotinamide

Lt (oD} 87 8.1 (A, s, 7.90

(R~6-{{mmino-5~ (3, &b Y@ 8.6 %0 Ba), .20 (BN

shenylronsn-2- S J = ILG Hef, T20 (8 & T= 48

Exampie: 2420 yhiareino)-5-fuaro-2-((8~ 486 078 e S0 (S0 W, LB G B
smorptiolinopyridin-5- B & BAETOR). 385384 WAL
iyhamino)nicotinamids ), 371383 (S, @), 216794 (o1,

Y, 2.87-2.74 (i, wh.
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Example Structore Compound name ' Ms(?gi"g/ 2); BT{min} [Ie
3 L3
i
\\l NN S (R)~6-{(1~amino—3~
. iphenylpropan~2-~
e ﬁ/\a‘ g {yliamine)-2-{{3-
Exampls 2421 {dimethylamino)-1— 477 .98
i Y methyb-{MH~indazol-§~
; | / viemino)-G-
%y W fiuoronicotinamids
W ’
/7
SN
~ ’ \)\
f o 6-({(2R, 85)~8-amino~1~
o, L Ny phenyibubai-2-yhamino~
Evarmste =422 W S—fiuoro-2-((f-mathyi-G - 096 :
P AP & {2+~ 2 3-triazol-3- - .
: ) a5 g
£, \'i P yl)anum}mcounamadeﬂ_ ‘,
/\t N
: ; ;
\/) | T/"\M& '
o 5-{(ZR, 28 8~amino i~
M\ i /J\m« phenylbutan-2-ylamino)- |
Example 2-423 H 2-{{1—athyl~1H-indazol~ 462 101 !
j ~ Sydiaming -5— (
! fiuoronicotinamide !
i 1)
. f s
Y .
6~({(ZR 35)~3~amino— 1=
R " - pl:anyl?utwr—Zwi}ami)m}-
H 2~{{3~{ dimpthylamino)—1 -
Bxample 2-424 | £ methyl-tH-ndezol-5- 91 1
- yllaminarf-
/ Ifiuoronicotinamide
)
\.
Z ‘
i ] & !
e S {6~((2R 38 -emino~1-
ﬁ phsnyvibutan—2-yiaming)-
Example 2425 ~ S-fluore-2-{{B-fuoromg- 488 109
i morgholinopyridis-G-
Y\s yimmine)nisotinamide
@
, ~. |
' ;\\“ ¢ LNH)
g . W 6-{{(2R,A5}-3-amino—1-
; ha ¥ e shenylbuten-Z-yilamino)~
}l Example 2-426 1 (‘k 5~ﬁnoro~2;{(5;ﬂuom-s'- i 427 085
! methylpyridin-3~
! A H ylamino)nicotinamide
:\7/\ :
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Exampie

Strusture

Compound name

MSXES m/z)
(i)

R {min) [H0R

Example 2~427

|

§6-(2R,08)-3~amino~-
phenylutan-2-yDamino)
S-fluoro=2-{{2~(2~
muthoxyethoxy)pyrigin—4-
whemnenicotinemide

468

0.78

Example 2428

F{{(1R 282~
[aminoayslohsxylamino
Brfluaro-2-{{{methyl-3—~
(pyrrolidin-t=yi-tH-
indazoi~8~
Viaminonicotinasmide

457

05204

Example 2-42%

b
P
§
;

§-({£25,8R)-2~
laminopentan—3-vijemino)-
S~Ruorg-2-{(1~methwl-3~
{pyrrelidin={-yi)1H~
tindazat-E-
yhamina)nicotinamide

455

0.88

Example 2~430

i
1
H
|

6-(({1R,25)~2aming~1=
oyclopropyipropylming)~
Sfuar-2~{{1~mathyl-~3=
{pyerolidin= yl=1H-
Hindazal-8-
vhaminoinicotinamide

0.8

Example 2~431

§-{(1R, 282~ :
aminscyclohexylamingl-
{S-fiuaro—2-{{1-methyl~5~ !
H{2-oxepyrroltdin-T-yi-
TH~indazoi-5~ !
yheminoinicotinamide

481

0.87

Exarmple 2-432

Wy

B~{(1R282~amino~1—
eyclopropylarapyliaming)-
B=fiunro~2~{1-muthyi-5~
{2~axapyrrotidio-1~y-
tH-indazol-§-
ivamino)ricotinamide

481

0.93

VP




Example Compound natse MS(ES] m/z): RT{min} {H0R
(D)
G-(((2R,38)-3~
laminopenten—2-yBamino)-
B-fluors-2~{{{~methyl-3~ :
Example 27433 (2-oxopyrrofidin=1—yl)- 469 i 088
tH-Indazol-B- H
yiaminshicotinamide
UNER O0) 60 7.7 (I, & 3=
: 1L Hz), L42-7.36 (L =), 7.29 (1,
,ﬂ/u\lm { 8-(KiR28)-2- - M i _M :M d, J=09 1YW
1 aminoeyciohexylaming, s GG I E RS ST R
Example 2-334 § A4 mé:o_,wuwumaw X 358 100 lomem us 0, seem G o
ﬁ tolylaming nicotimamide 2,863, 70 Q, o), 2.34 (3, ¥), L4~
I , Lm e W
3 H
| :
] 1
H } .
@ \@L_z
: L/l t MR (600 &: 772 (UL ¢ I =
f\ m /z\,/,i §-({{(1R 282~ , IS B, 0 GE 4 3= 8.6
1 ) i Loy "
Example 2-435 | A / m%ﬂﬂwﬁwﬂaﬂégsaﬁ 358 104 7208 & Te a6k, 4300
f i ; ome e {8, o), 386-3.80 (15 w), 2.30 {3
i /\” Lotyieminonisotinemide .
LA : o, LILES (86 W
. w_
<
F
L
LEWE (MeCBy B¢ 772 (R 8, J =
Ly,
m\/z\\r/% .m.\ﬁ.nam.wmv& . i 1.9 fed, 1.3270.27 {ih ®, R2LER
i srmeycdchexyfamino)- | (18, 23, 7.09-7,03 ON, &}, 4.07-4.80
Example 2~436 | N5 2-((3,4~ { 372 1.1 | w3, T.08-T,03 (N, &, 4374
i dimethylphenylaming)-6- ¥, &), 589 (I o), 2% (R
fluoronicotinemide H s 822 {86, &), L¥e-5.58 (BU &)
1
2-{{3~(2H~1,2,3~triazol-
2~yliphenyllamino)-5—
Evample 2437 {{1R,28)~~ 411 1.08
taminosyeichexyDamsina)-
S-fluoronicotinamite H
_
{ :
W i R (o005 9.8 RS {16, o,
0.59 {16, € = L0 Bebo 194 OB &
2-(3-(1+-1.2,triazot- _ b sk Hs .u;u G 4 7= 19
: 1~ylipheoyliaminor6~ | PR E R TR G S
mxﬂmav_n 2438 mﬂ:m,wmwlm! ; 411 D.8g Re), 7,Bi~7. 96 (U, @), L46~7.31 (U
aminooyelshexyDaminaj~ | i, 7.26-7.25 Qf, e, 4.76-4.67 {1,
S5-fuaronicotinamide : 5, 58637 (14, m), L.98-L45 (BHL

&)
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i .
Exomple | Structure Compound name MS((Egi}"g/ 2 | R(min) ém
' = -
I
£
/\l ! " THSER Met9) 3 TE0-0.96 QL w
i H i - RN f
R W T ™ B-(l(IR28)-2 . 7,97 G0, 4, 7= 108 B, L29TLT
[ ! aminacyclohexyljaming -~ a8 i
Example 2438 NHy 2-((3~ 1.1 (o k), 6.5 98 (I n3, 4.46-4.56
i' shivrophenyljamino}-E- 380 (N, ), LEDWEE3 (I, o, & 03-LA¢
| AN o flucrordostinamide (8, w
e 8-{{(1R, 282~ W Gall 3¢ %80T, F (AL =)
H i aminacyclohexylaminej- . 1,807, 25 (its, =), 300,08 (M b,
Example 2-440 N fm?;ij}f;ﬁminicoﬁn 382 1087 Jemaser o 0, 42058 AR ®,
: b g i 480,59 GH, D, LI-LEL B o)
i i ¥
. . ,z - S~ {{{IR 282~ VMR (e®) A1 774 O, 2, T =
L |aminocyclohexyfiamine)— 1.0 85, T.64-7.47 (2 wh. 7,00-7.08
Example 2-441 | % N G-flvoro-2{4~ 362 102 S w42 G w8
i Huorophenyllaminalnicotin i o s
i ) amide QB w3 L8132 @ W
"
|
. SR (D) £ 5. 5R-R 5% (6L o),
2-((3~ 708 (I 4 T I8 B, T, RT.6
lacetyinbenyamina~6- GR wh, 2E7.48 U6, o), 740108
Example 2442 BN ((“‘RZS)'F; Baminei 388 088 o w. e.so-0.88 G, o 520878
. laminooyolchexyhamino) e e
- t ) S-fiuaronicotinamide :ﬁ‘ W 28 L, Lerbe
i !
<
i
] /\\ F 2P ; b\mz
i 3
I N B{{(tR28 2 ;
\H\ﬁ N «_) ~ aminommclahonylemingh .: e GG b3 BB (O . 7.8
i 2 ({3 5~ j (6, 4, T= 119 W), T.47 (8 5,
Exemple 2-443 | bistirifluoremethyinhenyl) 480 133 lieeem gm . w008 G
1 i [ aminoy~5- i) L 861,50 Lalh el
g \/\/” Hisorenicotinamide
¢
? ] |
v J\ |
Y lf Wy
! :
: R &~ IR 282~ R (Re00) B0 TOSTLT (L o),
; { 1 (aminooyclohexyllsmino) 7, 46-7.20 {28, =), 6.80-6.H¢ U8, w).
i Example Z-444 5 ey {G~Ruore-2~{8- 428 198

f J\ ]

(riflusromethoxylphenylla
minonicotmamide

447408 (3K, m, 388380 L, &,
1,68-1 6L {88, o)
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1
Example Structure Compound neme MS(F;L%!Z)' Rt(min) HNUR
™ |
d f GRGR (0D §: 794791 (N, o),
Yk' gﬁiﬁ?ﬁ;ﬁmmy TS IR, ¢, § = AL9 He), T.20-T.05
Example 2-445 N 2~{({G~phioro—f~ 302 1,47 1(2&. o, 4.46~4.34 (R, o}, 3.88-0.8%
methyiphenyDamine-G- 394 1§, =), 2.51 (3, . 1.99-L.55 (8%
g fluoronicotinamide )
THBR (¥eOB) 6: 7.7¢ (B, ¢, J=
B{{{1R.28}~2~ 11,6 B}, LAST.A0 (B, m), 722010
aminooyclohaxyiemino it 8), 6.92-6.37 (G, w), B.59-6.83 |
Exmmple 2448 Ny Ny S-fiuoro=~g-{{3~ . % AQZ 112 (B 1)y 4 66-8,55 MM, o), 4 40-4.9% H
; i /t\ ise:_gmpq:yphenﬂ)ammn)nn {8, w), 38743 R o), 21ML8
\}\n ‘ connamice @ W, 136158 68
g
Q{\’/”V -
/k i HRE 08) 80 7,907,718 O, &,
Y S 3;(&;?230};12;%)3@:1 o) 976 (U5, & ] = 148 B, TUBTR2
Examole 2447 y’gu, 2..({3‘4.? R 384 106 106 W TI0nes 08w 44043
t o difiuaraphenylamina)~G- jUB s, 367082 (e ), 2007355
§ J //}\ ifloronicotinamide jton, =
z T ¢
: ! = .
IR e0DY B 72 (B, & T =
P " .
h{ﬁR,Z?}(—ﬁ Daming)- 15,8 Be), T.46-7.40 2R o), LR-T1%
Example 2-448 Befiupromg-{{4m 288 148 186 o), 405426 Ul ), 5.92-.65
lisopropyiphenyDaminodnic 1Y, B}, 562-2.80 (U @k, 3.86-1.52
jotinamide i, =, 1,26 @Y, 4 F= 5.0 8
1)
P,
P
! ! AR Q0D 6: T.7L SR, d, J e
=, o Yo G H
& \ﬁ ")\"" .:niﬁlﬁ?;hiyyl)amino}‘ 33,8 W), 7.43-7.3¢ (AL m}, 6.B2-5.53
| Example 2-448 | M S~ffuoro—2-{(4- 400 19 N, W), 462447 (14, @), 427438
{ isoprapoxyphenylfaminoni (i, md. 3.82%YF (U, =, L90-L.B1
im\ cotinemide | (8t o), 136 Bk 4 = S8 WL
i
, '&
N i , w, i ! ! QB QO 81 RT3 OB & I n
: ] ! : ; 128t T8 GH & T R.9 b,
\(/\ﬁ S ’1'“ 8-{{(1R28)2~ § AT S (84, o). 6.86 (1, 4, =
. raminoeyctehexylamino}~ i 7.5 W, 4S54 LR, ©, 383,77
Example 2450 3 : e 372 152 . 4 {8 9, 3808,
(\ ég‘“ﬁ*’(ffi*athytp:ewigzmnm}w % s, W), 265 (W, o I = 7.5 ki,
{ RTharonEaamaG [ LS ED B, 8, 124 G 4 T
\\' : |
H H i 1,6 Hed
i i | :
{ | i j
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Example

Strusture

Compound name

MSESI m/zk
(D

RY¥(min)

HEME

Exareple 2-431

(5“(((1 R 252 amino=i~
3-

flusrophenylpropyiiamino }
~5~fisoro—2-{{5-fuore~t—

lmorpholinepyridin-G-

yliamine)ricotinamide

502

.99

Example 2-452

i{i‘{(( IR.2S2-amino~1-

fuorophenyDpropyllamine)
-2~ a{dimethvlaming >~
Y~-miethyi-TH~<indazol-5~
iaminoy-5—

fieronicotinamide

083

!
Exampie 2~483

v

?-({(1 R,28)~2~amino~$~
3_
fiuorophenyDaropyllamine)

teffluaro=2-{{S-floro=G-
tmathyipyridin-3-
hbeminoisotinamide

0.87

Example 2~454

e-{(1R 28)-2—amino—1—
&~
forepheny)propyiiamino}

\~G-flgro=2-{{1-(2~

methoxyothyl~1H~
findazal-$-
viamivionicotinamide

" 486

083

Example 2-455

?*((EI R28)-2-amina~1~
;i-

b I
1t

AipropyDarni

| nob--fuoro—2—{(1-{2—

methoxyathy)—1H~
intazoh-5~
viaminoinisotinamide

508

0.92

Example 2-456

8~{{(tR28}-2~
Laminacyclohexyllaming=
S—fiuora-a-{{3~{2~

+h L N )

o)1 ~rusthyl-1H-

{indazci~§-

viaminomootinemide

485

0.94

IHUR GleB) 8 8,12 (W 4, ) > ¢
e}, 7,78 08, 8, 1= 0.6 89, 176
G d, Joh6bn), 7.52 (B & Tw
B9 #z), 4 32-4,20 {18, =}, 395485
é(m W, 290 O 6, L9705 (G
) L% (G4 3, L3 (Y4, 8), LR
1.45 (8K, W),
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Example Structure Campound natms MS(?in/Z}: ¢ RT(min) {198
A
Y ST e B-{({ARAR)-3~
L‘\/tg s sminctetrshydro-2H—
N i pyran—é-_-{y})an(w(‘mo}-&'-
& fluoro—2-{(8-{(2~ ~
Example £-457 i methoxyethylXmethydami 487 083
/ ne)~-methyl-1H-
" indazal5-
P ) yikemino)nicatinamide :
7
< L .
i
™~ " ; V\M la..(((g_sm\.‘g
; i ! £-{{{28 3R
\1/\5/ AN laminoperntan-3-yllamine
L S~tlroro—2-{(3-({2- .
Example 2-458 methaxysthyiimethylasd 473 08g |
/ noy-i-methyl~1 - ;
{ ndazoi~i~
o ) vilaminoisotinamide
/ o
/
"/A\\ - Y i ey
{ §-(({28,3R-2- :
\E/\ﬁg A {aminohaxan-3~yDamine)~ |
K, S-fluoro-2-({3~((2— !
Exemple 2-450 3 methoxyathylmethyami 487 0685
& / 0¥ T=mathyleT H-
\%iw/u Jn;iazal-?—
L yhiaminonicetinamide
)
9 f
P " QiRZSH2 ] i
(2 ~amino—$-
\\/*"*ﬁ & l\m eyclopropylpropylismine)- ‘
i §-fluoro-2-(3-{(e-
Exarnple 2-460 ? 7~ wathoxyethyl Ymethyam! 485 0.8
L i / noj-i—methyl-1H-
V. in)d:zoé-—?—-
vilaminojnicotinamide
A~
7 s
< 4
. § |
. r{/\“ 6-{(ZR A2
" ™ mninop«lamn—z-yi)amino)-
) i S~Fluaro—2—{3-((2-
Eixnrnple 2~461 g mathoxyatn{methyilanmi 4713 0.86
Ina)*i ~mathyl-iH~
|ybami no“:nlooix'mmide
i
.
§ L]
.. j\ ‘(IR 252~
Pl \'ﬁ “ﬁ\;’“\ 3aminocyc§ohsxillgamina)—
4 Do G~ftuoro~Z-{(3-{(2~
Example 2*-462;3 r i thovyethyDaminol-i- | 471 487
i N methyt-1H-ndazol~5-
1 Y, yiiaminenicotinamide :
! e Ir
H / i
i ! ;
| l z
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MS(ES m/2)
Compound name
Example Il i W+H) HNHR
H Be0D) & 048,61 (1, mb,
. .00 (24, =, 181 (i 8 J e ALE
e A 9-((3~{2H~1.2,3~trimzol- BT Be (U 8, 1423 ¢
y 2-yDphenylamino}-6~ | ' 00 ML 0 UK, o), T A5
Exemple 2-475 ({{QS,QR:“'Z”"ﬁm&‘kDpeman" 256 w), T.187.10 (B @), 483~ 73 {1
Seyhamina)~5- 85, 57075680 (16 o), LBT-L60 (B, ¢
Huorenicotinamids w3, L27 (B 4 w66 Mg, L0
5, 1, I 00 ) H
- ; MM (he0) 51 4,13-0.88 €N, w),
: i 8.42-2. 82 {1, o), T.5E-2.90 (14w},
2={{3{F 11,2, 3~trimzai- 7.88 (3, & 3% 302 el % AR 44
. 1—y€)phenyﬁami5m}-6- QR ®, 736790 (5, ), T.247.13
Example 2-476 g(fzf»)fﬁ%%";«wncpaﬂm 309 Q, W, LESATI (), L2068
~yDaming)~5-
Auoranicotinamide 08, w, LEB-L.E& (M, w), 1.2{ (R, '
. 4, ¥ .0 ), 104 G 4 Im T4
Hu} ‘
IH-HER (e} 81 773 (8, 8, I
N 146 W), N3D-NZ3 EH, m, TX9-T. 14
g;ﬁ“ﬁiﬁ; ?Q;ES-VI)aminc}" G4, ®), T19-7.07 {1, o, €244, 14
Example 2-477 2e-((3.4— ! 360 (8, ), 256348 (M e, 227 (R,
dimethylphenylismino)-5- 31, 2.2¢ (B ), LI8-165 (26, w,
fiueropicotinamide 1,23 {8%, 4, J % 8.6 Hg), 1.05 (8, ¢,
3 =74 W)
WNER 00} F: g 82-8.76 QY w,
2-{(8- 7% (8, 40 F e 1ne i), 5,007,858
acetyiphanyl)arpino)wﬁm Qi o, 749787 (K, o), 4606 5%
Example 2478 g(_{iﬁfw?;s‘:gffmcpﬁﬂmﬂ" 374 o, W), 3.7a-3.60 {F =) 2.6 (#,
; fluoronicotinamide o LGS G W, L8 (R 4 T
e 6,6 Hel, 1,80 (3, 1, ] e 7.3 He)
i
]
TRR (HelD) &2 B, 76-8.75 Qi =),
.98 (2, ), T.8% B, 4 T o 1L
2—((3—{2H~1.2.3trizzoi~ il V0066 L, W), T.42 (G, dd,
M)ahenyl)ami.no}"fw 3w 8.3 Yo, B3 ). BT QY
Example 3479 ,g&%ﬁfj‘:ﬁ;:‘cg:f , 411 o, 886 (S, d4, 1 4.0 He, 0.9 ),
i pylyamino)-
Sfuoronicoth ide 3.86-8.7¢ (U, ), L34 38, 3. U=
£.% 2, L1307 (i, ny, O 76-G.57
! 9w, 0.570.47 (26, ®)
; :
1 :
: SHBiR (Me0D) &1 2.03-9.00 M, =,
8,60 (16, & J= 1.0 Hg}, .66 LY 4.1
= L0 Bz}, TR0 (DN & T 22
2~{{8~{1H~1,2 F-triazol~ Wb, 4T (L 4, 3-8 Ba A2 |
17yl)phens,§)ami_no}-6— B). 7350 QL 8, L0012 O, |
Example 2~480 g;;@f’*;ﬂm;?—ﬁ .. 411 . 4,00 LN, 46 3% 5.0 R 9.6 )
VCQRrOPYIRropytaminGe 3.61-6. % {6, o), 29 (O, 4 1=
S~fluprenicotinamide

6.9 H2). 120504 (IR =), 0.76~0. 4%
@, m), 0.48-0.39 (M, »), 0.36-0,26

}
|
{1k, w) i
i
i
{




yhaminonicotinamide

Example Structure ’ Compound name MS(?&L:?{ 2k RT{min} [H8MR
i tH-NER OletDY BT T3 (R, A F =
<[ NP )k% 1.9 80, 124017 Of @), R1e-011
/,H\m G-{{{1R,28)~2~amiro=1~ QU m, 7.697.08 UK, ), 5.600.68 |
i Sy Ny cyaiapropyipropyDamina)- (K, m. S.68 (I, &4, F» 4.5 B 8.7
Exampie 2-481 £, 2-{(p.4~ o 312 LOT . nus o o), 5% 8, 8, 135
Ry dimethylpherylamine)-5- (S, 4, T =69t LiTL02 Q8
1 ] fluoronicatinamide
\(\\ a3, 0.87-0.57 (M ), 0.50-0.37 (24,
0}
IH-BHE (D) 61 & VE-8.71 GH w),
7.7 (8K, 4 J = 12.2 Ko, T.AR-7.82
P{{ G N, &), T.47-7.04 (0, ), .98 {1,
acetyiphenyllaming -6 d, J =516z 8.7 B 349370
Example 2-482 (8! R.ZS)-*Z—-amine};‘l— \ 3886 088w w, 26t G 0, LA GG 4 )
oyclopropylpropyBamino)— _ .
S fuoronicotinarmite 6.5 H2), 1.22-1.07 (4, ). 6.80-
; 0.6 (8 o). 0.64-0.52 (2, o), G.40-
0.9 O w
¢ o
|
F PN WKy IH-NBfR (BuS0-49) 8: 11,86 UR, e},
gi ﬁ((fﬁ'z?;ﬁ_ JDarminoy 1695 (3, o, BEGA7 (14, n), &7
P amitiooyeliohexyllamino L . ) .
¢ o 9485 # S o 9—((6-(4~chloro~TH~ 445 ) G w5, B.95TEE K my, 263780
xample & fm,‘ pyrazol=t-ylipyridir-2- 447 t HE, W, T.00 O, 4 ] =68 45,
i vilamino}~§~ 4,404, 20 (0, o5, 362~5.68 (U, ),
3 Huoroniaotinemide £ B3 25 (3R W
N i AN\ . (3K n
2
i
L-0R (DESO-d8) 51 ILT6 (¥, 5,
[e] @.91-8.56 (1, o), 530827 (4, w),
o 'L/\)l\ Mixture of 6~{(2~amino~ 1618 (o s, 709 U ¢ §v 20
- | Ntz 6 e, T.90-0.72 G W), T30 Gy, |
)&u ,i. {henzyloxyloyalohexyDatmi )
N™ THT OTNM na)~G-fuoro~z~{G~ ), 7.50-7.02 {86, «f. &3 (A 4 X
Example 2-484 T | 532 1k . 66-4. 8¢ “
Hy 7 methyl-5-(2H=1,2,3~ 7.8 Ha), Ak, =y 4
N | N trimzol-2~ypyridin-G- i, 4 3= 1LY ), .35 R 4, J=
NTR yhaminolnicotinamide LT He), 5.70-3.56 (W ), Z40 (3,
LES (15,23 88)(1R2R,6R) 5, LUSLT2 R o, 365140 (4R
)
I
/\I ; ™ e &-{{(1R.28¥2~amino~1~
Eralo 148 N hmmbalenes | gy o
J«;«, viamine)nicotinantide
e
e
i
--47 H
6~({(1R 28)-2~amino~1-
cyciopropylbutyDamine)-
Exampte 2~486 1 5-flucro=2+-{(5~ 377 0.85
" fluoropyridim8~




o2
@
oy

Exampile

Compound name

MS{ESE m/2)
{34+H)

RT{min)

]W

Example 2487

-{{{1R.28)~E-amino~1~
oyclopropylbutybamine~
S-fluora~2~{(§-Ruoro—8~
methoxypyridin-3~
yilaminoinicotinamide

407

0.9¢

Example 2-488

6-({(1R,28)-2~
aminoeyoichexyDamine)-
S-fluoro—2-{{3~
{meathylamino)~TH~
indazol-5-
yl)amim)nicoti?amide

!

413

0.63

Example 2488

6~({{25 3R)~2~
aminspenten-S-ylamino—
Sfluoro-2-{3~
{methylamino)-1H-
Indazot-G-
yhemina)nicotinamide

401

0.86

Exampie 2-490

=3

-{(1R28)~2~aming~1—
oyciopropyipropylamino)—~
E-fuore~2-({3~
(methyiamina)~1i~

indazot-5-
vijaminolnicotinemide

413

0.87

Example 2-40%1 gy

/u

6-{((2R 353~

Hmethylaminc}-1H-~
lindazot-b-

enTarny 2"‘?‘\ i )“
F-fivsoro-g-{{3~

viiaminonicotinamide

401

0.82

Example 2-482 1 R

e~{{(1R28)-2-
sminocyclohexyljamino)—-
2~{{3~{dimethylamino~
1H~indazot-5-yl3amina)-
Sfluorenicotinamide

427

08
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Example

Styusture

Coampound name

MS(ESI m/z):
(M+H}

RT{min)

iR

Example 2403

B-{{(28 3R)~2~
aminopentan-S-yiamino
2-{{3~{dimathylamino}~
TH=indszoi~B-yhamiro)-
S~flusranicotinamide

418

0.78

Example 2-484

§-{{1R, 28 Z~amino~T~
oyslepropyipropylaminoi-
2-{{3~{dimethylamina -
{H~indazoi~E~yllamino}~
S-fluoronicatinamide

427

.1

Exempte 2-485

6-~{((ZR 383~
arinopantan-2-ylamine)-
2-{(3~{dinethylamino)-
{H=irdazal-F-ylamine)-
S~fluarenicotinamide

418

Exarmple 2-486

6-({(1R 28)~2~
aminocysichexylaminoy~
S~fluoro—2—{{1-methyl-3~
{methylamino)~14~
indazof-5-
yhaminoinicotinamide

427

0.81

W (MO0} §2 806 U 4, J=0.2
W), 7.86 Q8 @, 277 G, ¢ T=
2.5 H), T.54 (6, ¢ J = 9.2 82,
4367125 (8 =), 3.77-0.70 (i, m), |
5% G 5, 334 UH &), 186108
@, o).

Example 2-487

i
H

6-{((28,3R)-2~
{aminopentar—3—yhamino~
S-fiuoro=2-{{1~methyl-3-
{methytamine)-1H-
indazot-§-
ylemino)nicotinamide

415

078

Example 2488 | Wy

k=

B-{{(1R,28)-2~amine—1~

loycloprepylpropylaming
S~fluorem2-{{1-methyi~3-

{{methytamino}~1H-

lindazoib~

ivllaminoinicotinamide

H

497
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—

xarmple

Lompound name

| MSIESI m/z)r

{MHH)

RT{min)

MR

Example 2-489

6-({{(2R, 3843~
‘aminapentan-Z-ylamino}
S~fuoro~2-{{1-methyl-3~
{maethylamino~TH~
indazol-t—
viamino)nicotinamide

413

074

Example 2-500

B-{{{1R,28)-2-

jaminocyciohexylaming~
2-{(3~{dimethyiamino)~1-~
(2-methoxyethyl -1~ |
Hindazol-B-yhaminoy-5- |
ifluorenicotineride

485

0.98

Exarnple 2-501

6~{({3R4R)~3~
aminctatrahydro-2H-
Loyrasr-4-yiamino)~2-({3~
{dimathylaming~$—{2~
imethoxyethy~TH-
indazol-f-yDamino}-5-
fluorsricotinamide

487

(.84

16 QlelB} &3 B0, 4% (4, w3,

4,574, 80 (L w), 428400 (3L ),
88545, 7S (2 k). 5.73~2.65 (1A, o),
56175, 45 (3H, m), 335 (R &) S13
(3, 83, 20177 @5 »).

Exampte 2-502

15-{((28,3R-2~
taminopentan-3-yluming -~
2-{{3~{dimethylamino}~1—
{¢~methorysthyl-tH~
tndazol-G-yamino}-S~
fiuoronicotinamide

473

0.82

Exsanite 2-503

oz
Ed

6~{((28,3R)»-2-
laminohexan~3—yhamino -
2-~{(3~{gimethylaming 1~
{2~methoxyethyli-1H-
Jindazol-G-yarmino)-5-
{fluaronicotinamide

487

0.98

Example 2-504

e,

B~{{IR 28}-2~aming=T~
systopropylpropybaminei~
2-{{3~{dimethyfamino =1~
{@~methoxyetind1H~
indazob-S-yllamino-5-
fizoronicobinamide

485

0.83




Example

Structure

Compound name

MS(ESI m/z):
(M)

R {min)

FNAEE.

Exampls 2505

8-{{{25,aR2~amino~-
methythexan3-ylamina}~
2-{(3~{dimethviaming)-t-
{2-methonyethyl)~1H—
indazok-G-yilamino -5
fluoronicotinamide

501

1.08

Example 2-508

8-{(1R 28 E~aminc~1~
oyciabutylpropylamino)
2-{(3~{dimathylamino)~1- |
(2-mothoxyethy)-1H-
indazok-5-yhamine)-5-
fiuoronicotinemide

488

1.01

Example 2-507

iindazei-E-yhamino)-5-

{fivoronicotinamide

E-{({2RAF-3=
eminopentan-Z~ylamino)~
2-{{3~{dimethylernino)-1~
(2~methoxyethyi~1H~

473

(1886

Example 2-5G8

Imorpholinopyridi-3+

{1828 2amirc—1~
(thiophen-2-
viloropytlamine~&-fiuoro-
2{{(5~fluoro-6-

yilaminonicotinamide

480

D.89

IHRIR O0D) 57 8.5 (I, &), T.86~
7% o, T3¢ U8 4, 7 5.6 B,
83, 4, T 36 He), 7.03 {1,
dd. 3= 80 N6 e 580 QW 4 X w
7.9 fiz}, 3.86+5.89 (5, =), 3.62-2.47
(8w, L.49 (3%, 4, = 6.6 W),

Exnmple 2~500

wiisropylamine-2-({1-

6-{{(18,28)-2-amino~i-
{thiophen-2~

ethyt-1H-indazot~4~
yhaming)-6-
fluoronicotinemide

454

482

. Exampls 2-5100

H

wwtna 8,25} 2~amino~1~

{thiophen-2~
viipropylamine~2-~{%-

" {dimethylamino}~

methyl~1H-indexol-5-
yiamino)-5-
fluoronicotinamide

483

0.87




360

MS(ESE m/z):

Exampie Structure Compaund name (+H)

RT{min} (&R

"~ P 6-{(18,28)~2~amino—1~
é H//\N i {5~chlorothiophen2~
Example 2-511 yeropiiominal-S-fiuora~l 524 104
F | morpholinopyridin-3-
yllaminolcatinamide

s
i E 6~{{(18,28)~2~amino=1~
Y o W 2 {5~chior G‘hf‘.i‘oﬁh;f?:%"
- H viipropyiemine-2-{{1~
Example 2-512 Sl Hodndazohede 488 107
t ¥ yhamino)-5-

fluoronicotinamide

&

e S S-{({(1R ESr-Z-atmino=1~
W g (2_.

- e fiuorephenyipropyliemino):
Example 2-513 (\? fuoraphen e : 502 0.56
\/f\x, morphotinopyridin-3~
yhaminsinicotinamide

(62“(((1 R,28)-2-amino—1~

fluorophenylprepyllamine) 488 ! i
~2—{1~athy-1H-indazal- H
d-yHemino -6 i
fluoronicotingmide ¢

Example 2-514 |

/\ ~. aghy ; {
i

»J!\)\ i zmmwmats‘sstm,d.,h
i S N 2-{{Eracetyi-6- ,

s .0 Bad, 6. L 4, §w26 4y,
methoxypyridin-g~ 5.0 ), 6.3 QUL ¢ )

Example 2-516 | 4 Q\ yhamino}6~{{(1R 28)-2~ 417 086 (T Uk 6 IruSEL AT

aminacyalohexyDamino )~ (8. @), 4.08 (6, &, L7286 (8,
1/ H-fiyoronicotinamide ), 265 {4, b, L9148 (BH, w

F.
: [ N 2 {(5-rostylb AR (0D b7 868 (I, 4 Jw
~{(G-aootyl~G-

ﬁﬂ, i (mathylaminoloyri d%tx:-ﬁ- 2.8 1!5),‘ 8..5? o, 4 3 r 2.6 iz),
Example 2516 / yamino~6~{{(1R 282~ 418 Q76 T8GR & Jv LT W, 266
]

amincoyclohexylaningr GH, ), 2.76-5.50 (R, &, 3.0
S-flueronicotinamide 53, 260 Qi W, LOL4T R, 8
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Example

Compound name

MSES] m/z)
()

H

| RT(min)

HNMR

Exampie 2-517

2{{5~avatyi-t~
morpholinasyridin-3—
yisamino y-6-{(1R,28 )2~
aminaoyelohexylamino)-
S—fluaronicotinamide

412

Q.80

SR BOD) 4% B.EEG.5T (R w),
.97 (N, 4 F» 2.6 Wi, T80 OB &1
T L8 Tl 4574 Ad F W, B8
%96 (4 <}, 3,79-2.?L (U w), 3.490-
la80 (4, . 2.68 (M. s, L98-LB0
[C

Exampie 2-518

2-4{BacetylG~
methylpyridier3~
yharine}-8-{{1R28 )2~
amineoyiohexyilaming )~
S-fugoronicotinamide

4

074

R (e0D) 5 040 (I, 8, =
2.6 He}, 8.7 (R, 6 J = 2% Hej,
7,85 (4, 6 F = 306 He), 468434
GH, =), 37~2,68 (1, o). Z.83 (30,
s, 2.70 (3, ), 2004154 (8, o}

Example 2518

S-{{{1R2S)2-amino—1=
cvclopropyipropyiieraing -
Setiuoro~2-{{E-(4—
myethyl~tH-pyrazol-1~
yipyridin=3-
vieminoicotinamide

0.93

IR (He0D) & 8.23-3,18 4§, w),
16,87 (1, &, 5.73 {18, s, &2 {1
s), .88 GE 4, J =118 ), 7.76
s}, 398 (4, 84 J » 45 fiz, 6
M), $0822,70 (U, &), 2.21 QL s,
{143 (38, 4 J w55 la, L2509
{34, wf, QI7-0.56 (1, w1, 0.65-0.4¢
08, ), 048082 (1, &)

i Example 2-528

B~{{1R,28}-2~amino~1~
eyclopropyiprapyliaminol~
2e{{5~{g=chioro—tH~
pyrezob-] ~ylpyrigin-3-
ivt)amim}-ﬁw
flupronicotinemide

445

100

R (e0B) 33 9.09-9.06 {1 o,
9,043, 94 (1, =), 8.82-8.74 (B, a,
567 (Ol ®, 7.82 (B ), 7.89 (R
3, Fw LG ), 3.06 (6 dd I <83
Bz, .0 Heb, 878564 {0, w), L3
@, d, J = B.6 i, 123106 (M
&), 0.80+0.30 (AH,

Example 2-521

i

5-{{{25,3R2-
inopentan-d-yhaming)~
S-Fuore—2-{(f=(4-
methyl~tH-pyrezol-1-
yipyridin-g—
vhamine)ricetinamids

413

682

Hi-HER (HoD) 8 .59 G, 48, J =
2,0 By, 2.3 Bz}, &.78-B.7) {3, ),
828 (8, s, T8¢ QR 4 Je0ue
He?, 7.77 (U8, o), 4.78-4.7 (U1 =),
2700589 {18, o), 221 O 9, s
1,60 (9, »5, 134 3% 4 Tm&R
He, L0 {08, 1 F = L3N

Example 2-622 |

L\)

"4

B~{({28,3R-2~
armiropertan-3-yJamine
Z{{5{4~chioroiii~
tovrezal-1 ~yiipyridin-3~
vhaming)-b
Hluoranicotinamide

433
435

(.80

IH-PAE (MeBD) 5 D089, 54 B, ®)
8, 78-8. 74 (U, wy, &.72-8.66 (HL ),
18, 68-2.62 (1, m, 2.38-7.84 (2R, @),
4, 76~4.65 {1, w), 366-8,85 {16, ab,
L.06-1.68 (3, m}, 1.3% (38, & )=

6.9 Hrd, LO% (31 %, I =T34




£
[o:}
B

Example Structure Compound name MS{%&;&;’/ﬁl RT(min) [HOR
o -
'W'l ﬁ :
- g :
]5’ ! ' E-EIRAS ) Eosrminet : 108 {HeOD) & ¢ 9,802, 85 (1K, ),
; ~ ~J—amina~1=
y S L7260 (2K, ®), B, 2 ol 789
Y\ﬂ /\N/\?h oyoiohutylropylaminol- ERR 8‘» @, ® fs:z Qg a7
—— : B gorog - (E-{ 4 - 03 U8 & P = 29 h TR {8, o)
widte S e ) methyl-TH-pyrazei-1-— 9 i 6,284, 70 {W, o). 37228 Ok W),
; i Viyridin-3- { 2 92,60 (tH, a), 2.31 {3, 8, 2. 16~
Q" yhaminomicotinamids L66 (8, a), L.92 (OB, & F=6.6 82
i %
|
T E)
/l\ ‘\if\J Ny X (el 61 570,02 G, .
H } 6.86-8.05 (H, o3, B.76-8.7% (i, #),
27 R}~ : - H
’J"*n/; g { {(t-ammino~4 few Gr 2, 700 G2 4 JmlLs
’ | m;‘thylmma"_z_ B, T 06 o), AR5 G @,
Ky yhaminoj-S~fuoeom2~{{gm e v e AT i
Example 2-524 [ ) {A-msthyi-1 Hrpyrazol-i- 427 108 fosans i o), 2.2t (4 ), 170
N $y'})pyr,idin‘“§!* o 52 {am, w), LSFL 42 UH 8 BB
" E/\>" yhamineniectinamida (B, ¢ 7 BBl BB (3 & F 7
.y

6. 2 He) 1

BYk (ReCW) & 8.80-%.55 (B, W,
798,70 (M, w}, §.2% Qi s}, .50

§~{{28,3R}~2~aming-5- OB L 7108 6. 778 ¢
§ methyheramGoyPamine un 4 ; ”:x.asm,;vga\ui,:h‘
] ) . /.\ 5 FUGT‘U""Q"’{(E"{“" 44-; ; as & 704, 71 (WY, =), B, 75-D.8 {34 =),
Exanmipls 2~525 ( I mesthyiTHepyrazaie1e . 220 O, 6, LE-LES (R, 9, LB~

yhaminojniootinemide Mol 0,92 (. 4, J = 6.6 W), 0.8
(80, 4, 7w 6.8t

x\/)\” yhpyridin-3- AT IR w. LB OB 6 Te 66
e

;
0/\‘; fji\):\w O (0D} £ 8180, 15 (16, =, |

| §-{{{3R 4R)-3- 5 75-6.65 (OB, s), .21 (W, . 188
H&"’\?‘ taninotetrabydro- k- {8 4 Y =10 te), 178 W o
: ‘ ~ylaminn)-5- ; y
Example 2-526 ; p. gzg’:;_‘zgi?‘;“_ﬁ&hyh 427 080 [AUEES OM e, dlaedte G W),
H L B83. YV v % L 68 {4, o),
: | } TH-pyrazol-1=yipyridin- AT o, 1 B, 9
g ‘/\_,__ a-yleminoinicotinamide 3,68-3,48 (M, m), 22 (R &), 220~
; 2.4 O w, 200188 (W, )
au,\_/
?H o
A Ffr“\ NH; ;ﬂixwm of 8~{{2-amino~
N \N N hydroxysyelshexyllemine)
E e 2-527 H ‘~5~ﬂuura'-2-({6“mskhy3" 849 0.62
xemple 2-5 N P §-t2H-1.2 Btriezai=2- :
ivlipyridin-2-

% [(IR2SHS) (18,2R5R)

G
i PN
: TR OASG-dB) 5 LBk G, a)
: Q\/Q% A~ Fo Nt QBS0-dB) 5@ 1184 G, s}
.

!;sixturs of §~{{Z-amino~ 206657 O, w, 55TBEL Of W,

N %\/L\ N iyDaminenicstinamide
I

H {benzyioxsdoycishexyam! | 506 B, o), 185 (8 & 3152 i

g fosy-F-Ruoro-2-{{6~ Hrl, T.92-T.78 ML m. 7.46-1.80 &%}

{ Examphe 2-528 P_ frvthyibe{ SH~ 1,25~ 5az L8 L aes (M, 4, 1 =86 M), L5~
; N A oMy eriamob-2-yTipyeidin-g- 5,97 (06, ©, 840,86 (%, ), 28
! ?%J ylaminonicotinamide @ =, L1B-2.00 UK w2, 1927162

{IR28,4R), {182R45} @ ), LE-LAE O m
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Exampie Structure 1 Compound nams MS(!(EMSL_%/Z): ; RT{min} {HVMK
o |
| ¥ i i AR (AS0-d6) 30 1LeL (1 &),
# F 2 iy E ) R ) 6. 728, 67 {3, @), 849647 (W, w),
i . § ;%ﬂmurs of §~({2~amino— 506 (2 5, 1.98 G 4 T 128
™ N - N ) i
Ly P — R e
Examnple 2-528 Z ] %:-,ﬁ-hwns*-(r;;»ﬁ;g;. 53z VOB g o, 4.50ds O, @, 498
| Ny N'N\ %tri‘aqu—a—yﬂpgriﬁnf&— : (U, & o 126, 43 U6 & T =
N J%’f’m‘f"g)’?m"'am'dﬁ oo, 570000 (8, w), BG4 (O
1S2RER), (IR28,58) ! 5), 215,68 {1, s, L8615 (4,
o
0 .
. } : S-S {OMSO-dE &1 1183 (1, 83,
i N i ! ) 8. 736,60 {¢H, w), BOG~Q. 65 (M a),
“’@ o ] 2 ?f’me of &~{(2-amino~ 0,20 (96, s, B I3-T.E2 BN, o), 7.48~
" - EYPEEN . R 3
Exampia 2-530 2 " { ;ﬁ;ﬁ?gﬁ;{g& §32 18 L Koy, 4.5% (K, &, F = int m,)Js
Ny, NN triuzob-2~yhpyritin-3— 50043, 65 {1, o, 2.38-4.25 {1, o}, |
T Y yDaminalriostinamide 2.52 (W, 2). 278208 (B ), L06-]
Nme/ {IRERIRY, (15,28,38) LT8Gl W, LOG-LIT (2 m, L3t
L2 Gy w
(o}
HO, . Wixture of 5~{2~amine
“ NN e "
N \N NH hydmxvcycif(?exyi)aminn)
| + g (~§-fluoro~g~{{&~methyl-
Exarmpie 2-531 NH, H 5{201.2, G triazol~2- 442 073
2 vhipyridin-3-
N i " yhaminonicatinamide
NN [(IRZSAR), (152RAS)
A
N‘-u
§~{{{1R 25)~2~armino—1~
oyoioprapy“hzrgf{yl)auﬁm)—
" S—fhuoro~2-{{5-4~
Examplo 2-532 , methyiZH-1,2.5trigzol- a6 . 083
' c 2eyhpyridin-3-
8 ! yhaminohlcotinemide
D
W
\é F ! N /K) .
i 6-{({18,2R~2~
N"'ﬁ S aminocyclohexylaming)- i
5-{(5(4 Scimetiyi- 2t
Example 2533 | i, 1,:2‘,&@;@-?53;;;?}“- 440 0.88
: | i 3myliamina)-5- )
Sy ,{/‘”\ Fluoranicstinarmide |
NSy i
r |
Y F\Mc ~(({ y
i ; 5~(((1R.28)~2~smmirte~{ v
hnmgAuf\ v sy(uflopz’opylt:m pyilamino}-
i 2o({E~(4 b chimethyl—2H~
- B S
Brample 2-834 |+ A 1.2.3-triszob-2-lpyridin- 440 o8
f S-yDamino)-5~
“\/\?/N fiucronicotinamide
;




Exanple

Structure

Gompound name

MSCESI m/z)
{M+H)

RT{min} MR

Exampte 2-538

Nty

i5-(((1R, 282~
aminocyciohexyllamino)
5fluoro-2={i~{g~
Imathoxyethyb)—t={(2~
methoxyethyDamine)-1H~

indazel-§~
vilaminonicatinemide

518

0.88

Example 2-536

5-{({28,3R)2~
aminopentan-3-yDaminoj—
S-Fuero-2-{{1-(2—
methoxyethyD-8—((2-
imethoxyethyliamina-1H-
indazol-5-~
yiiaminonicotinamide

503

0,86

Example 2-537

6~{{(1R 28)-2mamiro~1~
|ovelopropyipropyhamirar~
E~fluoro~2~{{1~{2-
mathoxysthyi-3-{(2~
methoyethyDaming -
indazol~5—
Wiaminojnioctinemide

515

.88

Exarple 2-538

§-{((2R,38)~8~
sminopentan—-2-yDemine)-
S-Huera-2-((1-{2—
methaxyethyl-3—(2~
methoxyethyDamingy-thed
indazoi~i~
yiaminoknicotinanide

503

0.83

Example 2-538

B-~{{{IR 28}~ 2~amingp~1~
oysloprapyipropyllamina)~
E~fluoro—Z-{{3-meathoxy~
t{ 2-ramthoxyethy(FTH-
indazoi~§— ‘

yiamina nicotinamide

412

G.e4

Exampie 2-540

E-~{{{1R 28)~F-amine—1~
ayolobutylpropyliamine )~
i5~fuorg-2-{(5-methory~
1-~{2-methaxyathyii~1H—
indagot-§
yhamina)nicotinamide

486

1.04




Example

Gompound name

MSIESE m/z): |
(MAH)

RT{min)

HNMR

Example 2-541

(Ry6~{(1—amine—4—
methylpentan—2—
viaminoy-2-{(3~
{difuoromethaxy)-i=
methyl-TH-indazol-8~
yamino)~5~
fluoronicotinamide

456

1.0%

Example 2~642

{R)-6~{{1~amino~4~
methylpentan—2-
ylamine)~2~{3~
{difluoromathony}-t—{2-
methoxyethwi~1H~
indazol-5-yDaninoy-5~
fuoronicotinamite \

&10

112

Example 2-542

6-{(1R28)~2-amina~1~

syclobutyiprapylaming-
2-{(3-(Hfuoromathoxy)
1{2~methokvathyDTid-
indazot-5-yhamino)~5—

Hiuoroniootinamide

522

1.1

Yaaia

Example 2-544

Ky

8-({(2R, 385~
aminopantan-2-ylamine)-
2-((3~{diftuoromethoxy)-
t={2~methaxysthyl>—1H-
indazob-3-yaming -5
Hiuoronicotinamide

487

087

Example 2-545

6~{((1R.2S P I-amino~T~
eyalopropyibutyDamine)—
2{(t S~dimathyt-TH—
indazot-G~vlamina -G~
fsaronicotinamide

428

0.21

Example 2-548

6~{{{1R,28)~2-amino~i-
syatopropylbutylamino)~
5~ fluoro-2-{{1 ~methyl~
TH~indazot~d-
ylismino)nicotinamide

412

0.3
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Example

Structurs

Compound name

MS(ESI m/z):
(MH)

RT{min} {ANUE

Example 2~547

Exarople 2548

iﬁ*((ﬁ R28)~2—rmno~1~
{eyolepropyibutylemine)-
12122~ diffuoresthvi>
{ triwindazol-4-yhamino -
S-fluoronicotinamide

482

Q.88

8~{{{1R,28)-Z~amino~1—
{36~
diftutorophenvipropvJamin
o3-B-Puoro—2-{{6-
mothyhS-(2H-1,28~
trigzol~2-yDpyridin-8~ |
vhatino)nicotinamide

498

0.82

Exampin 2~549

e

&-{{{1R282~amino—1—
{3.5-
difluorophenviprapyilamin
o}2-{{3-{dimethyiaminc)—
1-migthyl-{Hindezot~6—
yhaminok§-
fluoronicotinarnide

513

0,28

Example 2-550

6~({{1R,2S)~Z~amino~1~
35
difiuoropherylpropytamin |
oy-f-fuoro-2-{{1-(2~ |
methoxysthylr-TH-
indazotfe
vhaminajnicotinamide

54

.95

Example 2551

({1 R, 28 2~amino—1~
3,
sifluorophenyllpropyDamin
o)-2-{{}athyi~1H~ i
lindazol-4—ylaming8- |
Hfiuoronicotinamide

i

484

1.0t

Exampie 2-852

i

&-{{{1R.28-2-amino~1~
{3,4~
difluorophenylipropyl amin
or-E—fluoro~2-{{6~
srnethyieB~(2H~1,2,5~
{trinzat-2-ypyridin-g-
yheminoinicotinaride

498

0.86




Example

Structure

Compound name

MSEST m/z):
(HH)

RT{min) i‘ﬁﬂ[ﬂ

Example 2-583

G-({{1R.28)-Z-antino—1~
{34~
diffuercphenypropyiamin
oi2~{3~(dimetiyiamino)
T=-methyl~1H-indazol5~
yhamine-5~
Hiuoronicotinamide

513

.85

Exarapie 2-654

g

6~({(1R 28} -2~amino~i~
(34 i
difiuorsphemvipropyljamin |
el-F-fluore-2-{(1{2~
methogystiyi-1H-
sindazeb-5-
sylamina)aicotinamide

.93

Example 24588

G-{{IR 28)Eamino—{~
(34~
difiunrophanypropyilamin
iopeBe{{Prmatipde e
findazol~4-yamino)~5~

Eﬂuoronicciinamide

484

102

Exemplo 2-556

Miture of §~{(2-amirro~
B
hydroxyeyeichexylataing)
~Sfinero-2-{(6-methyi~
§{2H~1,2,3triezoi2
yipyridin-d-
yllamino)nicotinamide
(1RZR3R, (15,18,38)

442

a8

JRNER (ONRO-0Y 37 ILBB (R &,

2. TR.BE (UK, w), BOS$-R.B4 UR ml,
6,21 (85, #), 802796 {64, «), 7.50-
.25 (4, ¢}, 6,88 (14 6. =78
i, 4, (24,70 (i w), A.00-3,85 (14,
o}, 3 10-2.96 {IM, »), %46 (SR o),
2. 00-1.26 (5%,

Expmple 2-657

Mixture of 6-((2~
aminocyriohexylamino -
b-fluoro-2-{{2~
methoxypyrimidin—5~
ylamino)ricotinamide
{1R,28), (18.2R}

376

078

Example 2358

iMixture of 6~{(2-
jaminocyelohexybamino -
$Gfiuare-2~{(2~
:morphulinopyrimidin-5~
iyllamineinicatinamide
{(IR,28), (18.2R)

H
i

i

431

.85
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Exmaple Strusturs Compound name MS{(EMSL%’/ 2k RT{min) HMR
|
i
7
] N, Mixtzre of B{(g-
ﬂ \N NH »amimcy:;la_&zaxyl)amino}-
" S-fluore—2~(2~
Exampe 2-569 ety )\l et et 360 0.73
H k vhaminoicotinamide
N\\f {1R,28), (1S2R)
Q
e i
ff\““z Miture of 2-{(2~(2H-
N RN 1.2,3-riazok-2
N yheyrimigin-5-vlaminoi
! Example 2-660 2 Y s~ 413 1078
i Ha N aminacysiohexyilaming)- i
Y S-fluoronicotinemide : ]
N “N {1$,2R), (IR 28} { {
|
: 0 !
e
. ] Mixture of 2-((B-(iH~
: {‘,{ W™ TNH pyrazoi~1-yipyriridin-G-
g | NH; H\ yDarsino)~8-~{(2~
Exemple 2-581 a smincayolchexylaming - 412 .85
NYN E~fluoronicotinamide
N (1S.2R), (1R28)
N
\
i
j/\ ity
N B-{((1R28)-2-amiso~1- j
4 levelepropylpropylaming
Exarnple 2-582 | " A S-fuoro~2~{(2~ 376 0.78
irnethoxypyrimidin—5-
N\ﬁ N vhaminonicotinamide
ﬂ\\
:
W\T!/ e
ﬁ/\ " - 8-~{{ 1R 28)}-2—-amino—1-
s 1ayalopropyipropyDaminol~ :
Exatnple 2-563 ; g ‘R S-fuero—2-{(2~ 431 .83
{ 4 snorpholinapyrimidin-5-
; Y yheminoinicotinarmide
(N
J |
i !
|
: g - 7 Mixuwre of 8~((Z-amino— : j
d ; NS §d§ﬂuomcycitz(§1exyi}am&na)~' §
564 | H {5-fucro—Z-{{E-methyl-§~ i
Example 2-564 | Nty (K H{2H-1 2,3-trazol-2- 462 08 ;
§ fe W IyDpyridin-a- |
i Y D iyhamine)nisotinemide :
-[ ((1R28), (5,280 |
i 5
I ] H
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Exampls Structure Compound name MS(§§i$/Z}: RT(min) [HNMK
? Mixture of B-({2~amino—
r\ip/ ks zg;" lohexyllamine)
Qr ooy cioneaxyijammno j~
. PO N |5-flunro-2~{{-methyi-5- .
Example 2-865 | N i %\' (9H~1 2, 3triazol-2— 444 488
5 ! N yhpyridin-3-
j/\ - yiaminonicotinamide

({R,2RA8} (15,25,3R)
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(04617
Example 3 (Example 4-1)
[Formuia 1561

-~ "
N\g\! NH_M,,Q\

3

NH; NH,
N\/’\x N%l

A 5M sodium hydroxide agueous solution (0.038 ml) and a 30%
hydrogen peroxide solution {0.008 ml) were added to a DMSO/EtOH (0.1
ml/0.1 ml) solution containing
6-((1-acetyl-3-aminopiperidin-4-yljamino)-5-fluoro-2-({5-methylpyridin-3-yl
yamino)nicotinonitrile hydrochloride (6 mg), followed by stirring at room
temperature for 30 minutes. Water was added to the reaction solution,
followed-by extraction with ethyl acetate. The organic layers were washed
with saturated saline and dried over anhydrous sodium sulfate. The solvent
was distilled away under veduced pressure, Bithyl acetate (0.5 ml) and 4M
hydrochloric acid/1,4-dioxane (0.004 ml) were added to the obtained residue,
followed by stirring at room temperature for (0.5 hours. The solvent was
removed under reduced pressure, The obtained residue was washed with
ethyl acetate. A yellow solid of
6-((1-acetyl-3-aminopiperidin-4-yl)amino)-5-fluoro-2-{(5-methylpyridin-23-y]
yamino)nicotinamide hydrochkloride (3.2 mg) was thus obtained,

(Table 4 (Example 4-1) lists MS data.}
[0462]
Example 4

The compounds shown in table 4 were obtained as described in
Example 3. '

(04631
[Table 4]
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MSES m/z):

i
Example Structure Compound name (M+H) RT{min) |
P ™ Mixture of 6-({1~acetyl-3~
PR aminopiperidin—4-yhamino)-5-
Example 4~1 : NN N fiuoro-2~((5~methyipyridin-3- 402 8.51
| NH, & yhaminenicotinamide
|
n . [(384R) (BR4S)
PN F
N NN
! IIK 2 IMixture of 6~((1-acetyi-3~
Y NN aminopspeéidinwtf—y;)am;na%&w ,
NHy o fluore~2~{{5-fiuoro—6- -
Example 4-2 ;f; morpholinopyridin—3— ud 08
7 yhaminonicotinamide
AN (38,4R) 3RA4S)
L/
o
)LN Py Mixture of 6—{(1-acetyl-3~
N l N aminopiperidin-4-y)amino)~5~
_ i ’ fiuoro=2~((—~methyi~5-{2H~
Example 4-5 > / 1,2, 3-triazol2-ylpyridin-3- 469 0.74
N yhaminonicotinamids
(35.4R) (3R48)
i
F i \i/!\ Mixture of 8~{(1~acetyl-3~
k(“N NP NH aminopiperidin—d~yhaming)~5~
Examnole 4—4 H fluoro—2-{{3—fluaro—2~ 491 0.65
Rampie T o morpholinopyridin—4- ’
L yhaminonicotinamide
(38,4R) (3R 45)
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[0464]

Next, the usefulness of representative compounds of the present
invention will be described in the following Test Examples.
[0465]

Test Example 1: Syk Enzyme Assay

A glutathione S-transferase (GST)-linked fuli-length human Syk
protein {Carna Biosciences), which had been generated using a Baculovirus
expression system, was used in the Syk enzyme assay.

7.5 ul of a reaction solution (0.83 nM Syk, 26 mM HEPES, 10 mM
MgCly, 50 mM NaCl, 2 mM DTT, 0.05% BSA, pH 7.0) containing a Syk
protein and a predetermined concentration of a test compound was shaken for
2 minutes, and it was then left at rest at room temperature for 13 minutes.
Thereafter, 0.5 pM substrate peptide (Biotin-EDPDYEWPSA-NH;) and 5 pL
of a solution containing 67.5 uM ATP were added to the reaction solution, and

the obtained mixture was then shaken for 2 minutes. The reaction solutio

13

was further left at rest at room temperature for 40 minutes, so as to carry out
an enzyme reaction,

Thereafter, 30 pL of a reaction termination solution {60 nM APC-SA,
0.45 pg/mL EBu-PT66, 30 mM HEPES (pH 7.0), 150 mM KF, 30 mM EDTA,
0.15% BSA, 0.075% Tween20} containing Allophycocyanin-Streptavidin
(APC-8A; PerkinElmer) and an Eu-W1024-labeled anti-phosphotyrosine PT66
antibody (Eu-PT66; PerkinElmer) was added to the reaction solution to
terminate the enzyime reaction. At the same time, the reaction solution was
left at rest at room tfemperature for 1 howur, so as to carry out anp
antigen-antibody reaction. Thereafter, using EnVision (PerkinElmer), the
level of time-resolved fluorescence was measured at 615 nm and 665 nm, so
that the phosphorylation of the substrate peptide was measured.

Table 5 shows the results, The following are used in Table 5 1o
denote standards for evaluating ICsp of Syk-inhibitory activity.
A:Upto 10 aM
B: 10 to 50 oM
C: 50 to 1006 oM

The set of numbers (XYZ-xyz) given in each Example number column
indicates the corresponding Example number (Example XYZ-xyz) in Table 3.
[0466]
[Table 3]



Example 2—1
Example 210
Example 2100
Example 2—101
Example 2—102
Example 2—103
Example 2—104
bxample 2—"105
Example 2—106
Example 2—107
Example 2~108
Example 2—1 1
Example 2—1711
Example 2—112
Example 2—11&
Example 2114
Example 2— 115
Example 2—116
Example 2—117
Example 2118
Exarmple 2—118
Example 2—12
Example 2—-120
Example 2—121
Example 2—122
Example 2—123
Example 2—124
Example 2125
Example 2—126
Example 2—127
Example 2—128
Example 2—129
Example 2—13
Example 2—130
Example 2—~131
Example 2—132
Example 2133
Example 2—134
Example 2—135
Example 2136
Example 2—137
Example 2—138
Example 2139
Example 2— 14
Example 2— 140
Example 2—141
Example 2142
Example 2—148
Example 2—148
Example 2—15
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Example 2—150
Example 2151
Example 2—182
Example 2—153
Example 2—154
Example 2—155
Example 2—156
Example 2—157
Example 2— 158
Example 2— 159
Exampie 2—186
Example 2— 160
Example 2—161
Example 2—162
Example 2—163
Example 2—164
Example 2—165
Example 2— 166
Example 2—187
Example 2—168
Example 2— 168
Example 217
Example 2—~170
Example 2—171
Example 2—172
Example 2173
Example 2—174
Example 2—~175
Example 2—176
Example 2—177
Example 2—178
Example 2—170
Example 2—18
Example 2—180
Example 2—182
Example 2—1883
Example 2—184
Example 2—~185
Example 2— 186
Example 2—187
Example 2—188
Example Z— 188
Exampie 2—18
Example Z2—180
Example 2—181
Example 2182
Example 2—1983
Example 2—194
Example 2—185
Exampie 2186
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Example 2—187
Example 2—199
Example 22
Example 2—20
Example 2200
Example 2—201
Example 2202
Example 2—203
Example 2—204
Example 2205
Example 2—206
Example 2207
Example 2—208
Example 2— 209
Example 2—21
Example 2210
Example 2~211
Example 2—212
Example 2213
Example 2—214
Example 2215
Example 2—216
Example 2—217
Example 2—218
Example 2—~219
Example 2—22
Example 2—220
Example 2—221
Example 2222
Example 2—223
Example 2224
Example 2225
Example 2—226
Example 2228
Example 2229
Example 2283
Example 2230
Example 228381
Example 2—233
Example 2—234
Example 2~~235
Exampie 22386
Example 2237
Example 2—238
Example 2—238
Example 2—24
Example 2—240
Example 2241
Example 2242
Example 2—24.3
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Example 2—244
Example 2—245
Example 2248
Example 2— 249
Example 225
Example 2—250
Example 2251
Example 2—252
Example 2—283
Example 2254
Example 2— 2558
Example 2—256
Example 2257
Example 2—258
Example 2—259
Example 2—26
Example Z2—260
Example 2— 261
Example 2—282
Example 2~ 264
Example 2265
Example 2—2686
Example 2—2867
Example 2—268
Example 2—28¢8
Example 2—27
Example 2—270
. Example 2272
Example 2—273
Example 2—274

Example 2—275"

Example 2—2786
Example 2—277
Example 2—278
Example 2278
Example 228
Example 2— 286
Example 2—287
Example 2—288
Example 2288
Example 2—28
Example 2290
Example 2—281
Example 2202
Example 2283
Example 23
Example 2—30
Example 2300
~ Example 2—301
Example 2—302
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Example 2—303
Example 2--~304
Example 2—305
Example 2—3086
Example 2—307
Example 2—308
Example 2— 308
Example 2—31
Example 2310
Example 2—311
Example 2—312
Example 2313
Example 2—314
Example 2—315

Example 2—316

Example 2—317

Example 2—318

Example 2—318
Example 232
Example 2—320
Example 2—321
Example 2322
Example 2—323
Example 2~ 324
Example 2—325
Example 2326
Example 2—327
Example 2—328
Example 2—~328
Example 2—33
Example 2— 330
Example 2—~331
Example 2—332
Example 2— 333
Example 2—334
Example Z2—335
Example 2-—336
Example 2—337
Example 2—338
Example 2338
Example 2—34
Example 2—341
Example 2342
Example 2—343
Example 2~ 345
Example 2— 346
Example Z2—348
Example 2—349
Example 2—38
Example 23850
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Example 2—351
Example 2352
Example 2—353
Example 2—354
Example 2—355
Example 2—356
Example 2387
Example 2—358
Example 2—359
Example 2—386

Example 23860
Example 2—361
Example 2—~362
Example 2~ 363

Example 2— 364

Example 2—3865
Example 2—3686
Example 2— 369
Example 237
Example 2—370
Example 2—371
Example 2—372
Exampls 2—373

- Example 2—374

Example 2—375
Example 2—376
Example 2—377
Exampie 2—378
Example 238
Example 2—380
Example 2—381
Example 2— 382
Example 2—383
Example 2—384
Exarple 2385
Example 2—386
Example 2—~387
Example 2388
Example 2388
Example 239
Example 2—320
Example 2391
Example 2—383
Example 2—384
Example 2~ 385
Example 2~396
Example 2—387
Example 2— 308
Example 2—380
Example 2—4
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Example 2 —4.0
Example 2—~400
Example 2~401
Example 2402
Example 2—403
Example 2—404
Example 2 —4085
Example 2 —~4086
Example 2407
Example 2—408

xample 2400

Example 2 —41
Example 2—410
Example 2—411
Example 2—412
Example 2413
Example 2—414
Example 2415
Example 2—416
Example 2—~418
Example 2 ~42
Exampie 2=—421
Example 2422

Example 2—423 .

Example 2424
Example 2426
Example 2427
Example 2428
Example 2 —429
Example 243
Example 2430
Example 2—431
Example 2434
Example 2435
Example 2 —436
Exampie 2—437
Example 2438
Example 2430
Example 2—44
Example 2 —440
Example 2441
Exampie 2—442
Example 2 ~4.44
Example 2 —445
Example 2 —446
Example 2447
Example 2 —448
Example 2449
Example 2 —45
Example 2—~450
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Example 2 —451
Example 2—452
Example 2—453
Example 2 —454
Example 2—4585
Example 2 —456
Example 2—487
Example 2—458
Example 2 —4589
Example 246
Example 2 —460

Example 2—4867

Example 2—462
Example 2 —463
Example 2 —464
Example 2—4869
Example 247
Example 2472
Example 2—473
Example 2—474
Example 2—475
Example 2—476
Example 2—477
Example 2—478
Example 2—478
Example 2—48
Example 2—480
Example 2481
Example 2482
Example 2 —483
Example 2—484
Example 2485
Example 2 —486
Example 2488
Example 2489
Example 2—48
Example 2—480
Example 2—-481
Example 2—482
Example 2—483
Example 2484
Example 2485
Example 2—486
Example 2—497
Example 2—488
Example 2 —489
Example 2—5
Example 2—50
Example 2500
Example 2—501
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Example 2—502
Example 2—508
Example 2—504
Example 2—505
Example 2506
Example 2—507
Example 2508
Example 2—509
Example 2571
Example 2—510
Example 2511
Example 2—812
Example 2—813
Example 2514
Example 2—515

Example 2—518

Example 2—519
Example 252
Example 2—520
Example 2—521
Example 2522
Example 2—523
Example 2524
Example 2—525
Example 2—526
Example 2—528
Example 253
Example 2—531
Example 2—532
Example 2—533
Example 2534
Example 2535
Example 2536
Example 2537
Example 2—530
Example 2—54
Example 2—540
Example 2—541
Example 2542
Example 2—54.3
Example 2—544
Example 2 ~545
Example 2—546
Example 2 —547
Example 2548
Example 2—549
Example 255
Example 2550
Example 2—55"1
Example 2—~552
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Example 2—553
Example 2—554
Example 2—555
Example 2—563
Example 2564

Example 2—57

Example 2—58
Example 2—59
Example 2—6
Example 2—860
Example 261
Example 2—862
Example 2—63
Example 2-—64
Example 2—65
Exampie 2—866
Example 267
Example 2—88
Example 2—868
Example 2—7
Example 270
Example 2—71
Example 272
Example 2—738
Example 2—74&
Example 275
Example 2—76
Example 2~77
Example 2—78
Example 2—79
Example 2—8
Example 2—80
Example 2—81
Example 2—82
Example 2—83
Example 2—84
Exampte 285
Example 2—86
Example 2—87
Example 2—8¢Q
Example 29
Example 2—90
Example 2—81
Example 2—92
Example 2—86
Example 2—~97
Example 2—98
Example 2—88
Example 31
Example 3—3
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Example 3—4&
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[0467]
Test Example 2: Seleetivity of kinase inhibition

The concentrations of test compounds were adjusted to 100 nM. The
test compounds were examined using Profiler Pro kits (Caliper) in terms of
activity against each of 191 types of kinases excluding Syk. As a result,
highly selective compounds (Example 2-1, Example 2-28, and Example 2-77)
having kinase inhibitory rates of 75% or more with respect to only 0-1 type of
kinases other than Syk and 2 compound (Example 2-76) having a kinase
inhibitory rate of 75% or more with respect to 8 types of kinases were
obtained.

[6468]
Test Example 3: TNFo generation assay

THP-1 cells (2 x 10° cells/ml), which were human monocytoid cells,
were cultured in the presence of 10 ng/m! IFN-y {Roche) for 2 days, and they
were induced to differentiate into macrophage-like cells. The
differentiation-induced THP-1 cells were recovered, and the cells (1 x 10°
cell/ml) were then allowed to react with a predetermined concentration of test
compound at room temperature for 30 minutes. On the other hand, 100 pl of
human IgG (10 pg/mi, SIGMA-ALDRICH) diluted with PBS was added to a
96-well plate, and it was then incubated at room temperature overnight.
Thereafter, the resultant was washed with PBS twice to produce a human
lgG-coated plate. A cell fluid that contained a compound was plated on the
obtained human 1gG-coated plate (5 x 10% cells/well), and it was then cultured
for 7 hours. Thereafter, the cultured solution was recovered, and the amount
of TNFa secreted into the culture solution was then measured by the
AlphallSA method (PerkinElmer).

Table 6 shows the results. The following are used in Table 6 to
denote standards for evaluating ICsy of TNFa generation inhibitory activity,
A Up to 65 nM
B: 65 to 130 nM
C: 130 1o 200 oM
[0469]

{Table 6]



Example 2 —1
Example 2—10
Example 2100
Example 2101
Exampie 2—1086
Exarnple 2—11
Example 2—114
Example 2—121
Example 2— 122
Example 2123
Example 2 — 1285
Example 2—126
Example 2127
Example 2129
Example 2— 130
Example 2— 131
Example 2132
Example 2138
Example 2—134
Example 2135
Example 2-~138
Example 2—137
Example 2—138
Example 2— 138
Example 2—141
Example 2142
Example 2— 148
Example 2—149
Example 2150
Example 2— 151
Example 2—152
Example 2153
Exarmple 2— 159
Example 2—162
Example 2~17
Example 2170
Example 2172
Example 2— 173
Example 2~774
Example 2178
Examplte 2—18
Example 2—180
Example 2182
Exarmple 2184
Example 21885
Example 2—186
Example 2187
Example 2—188
Example 218
Example 2—1638

SCO>WUOTUOHOOUTOOIOTOOOQOOTTIQUPPIUNDOOWOUUIOQEUITOOOOOOOP T

378

Example 2188
Example 2—20
Example 2—207
Exarmple 2—208
Example 2—208
Example 221
Exarmple 2—210
Example 2~211
Example 2213
Exarnple 2214
Example 2—215
Example 2218
Exarple 2—218
Example 2219
Example 2—22
Example 2220
Example 2—~221
Example 2—222
Example 2—223
Example 2 —224
Example 2—228
Example 2—228
Example 223
Example 2—230
Exampls 2~233
Example 2—235
Example 2—239
Example 224
Example 2 —240
Example 2242
Example 2 —243
Example Z2—249
Example 225
Example 2—251
Example 2—252
Example 2263
Example 2—254
Example 2255
Exampie 226
Example 2268
Example 2288
Example 2—2867
Example 2268
Example 2—268
Example 227
Example 2—270
Exemple 2—272
Example Z2—273
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[6470]
Test Example 4: Antibody-dependent phagocytosis assay

THP-1 cells (2X10° cells/ml), which were human monocytoid cells,
were cultured in the presence of 10 ng/ml IFNy for 2 days, and they were
induced to  differentiate  into  macrophage-like  cells. The
differentiation-induced THP-1 cells were recovered, and the cells (5 x 10
cells/well) were then allowed to react with a predetermined concentration of
test compound at room temperature for 30 minutes. Thereafter, Escherichia
coli {(Life Technologies) labeled with a pH-sensitive dye (pHrodo) was
subjected to opsonization using an anti-Escherichia coli antibody (Life
Technologies). Then, the resultant was added to the THP-1 cells obtained
above, followed by incubation at 37°C for 3 hours. Opsonized Escherichia
coli and cell-permeable fluorescent dye (Calcein AM) were simultaneously
added thereto, followed by quantitative determination of phagocytosis of
opsonized Escherichia coli in viable cells using an IN Cell Analyzer.

The test results are listed in Table 7 below., The following are used
in Table 7 to denote standards for -evaluating ICsp upon phagocytosis

inhibition.

A:Upto i uM
B:1to3uM
C: 3 to 6 uM
[0471]

[Table 7]
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[0472]
Test Example 5: Ames test

Four Salmopella typhimurium strains (TA100, TAI535, TA98, and
TA1537) and one Escherichia coll strain (WP2uvrA) were used for the Ames
test.

A solution containing a test compound (0.1 ml) was added to a iest
tube. 0.1 M Na-phosphate buffer was added to the tube for no metabolic
activation (89(-)) or an S-9 mix (Kikkoman) (0.5 ml) was added to the tube for
metabolic activation (89(+}). Further, a precultured bacterial cell
suspension (0.1 ml) was added to the tube, followed by shaking at 37°C for 20
minutes. Thereafter, 2-ml top agar (a solution prepared by mixing 5 mM

‘L-histidine and 2 5 mM D-biotin preparation solution at a volume ratio of 99:1

in a Bacto™ Agar aqueous solution for salmonella or a solution prepared by
mixing a 5 mM L-tryptophan aqueocus solution and a 5 mM D-biotin
preparation solution at a volume ratio of 99:1 in a Bacto™ Agar agueous
solution for Escherichia coli) was added, followed by sufficient stirring.
The content of the tube was poured onto a minimal glucose agar plate medium
and cultured at 37°C for 48 hours.

Colony count was performed using an aute ceolony counter. The
average of colony counts for two plates was defined as the the measurement
value.

When the average number of revertant colonies per plate for a test
compound was at least two times that for a negative control (DMSO solvent
alone) and increased in a dose-dependent manner, such test compound was
determined to yield a positive test result.

As a result, the following compounds were found to yield negative test
results. .

[0473]

Example 2-1, Example 2-28, Example 2-48, Example 2-76, Example 2-77,
Example 2-184, Example 2-188, Example 2-213, Example 2-220, Example
2-221, Example 2-235, Example 2-192, Example 2-302, Example 2-358
[0474]

Test Example 6: Micronucleus test using culture cells

CHL cells (from Chinese bamster lung) were seceded on a 96 well plate
(5000 cells/well) and cultured at 37°C and 5% CO, for 24 hours. Thereafter,
CHL cells were divided into a no metabolic activation (89(-)) group and a
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metabolic activation {89(+)) group. Phosphate buffered saline (hereinafter
abbreviated as PBS{-)) or §-9 mix (Kikkoman) was added to each group.
Test substances were separately added, followed by culture at 37°C and 5%
CO, for 6 hours. Then, each mixture was washed with PBS(-) and a culiure
solution (100 ul) was again added therete, followed by culture at 37°C and 5%
CO» for 18 hours. Cells were fixed with ethanol, followed by removal of the
superpatant. PBS(-) containing 2 pg/mL Hoechst 33342 {(Invitrogen) and 2
ng/mi, CellMask (Invitrogen} (100 pL) was added for staining at room
temperature for 30 minutes. Cells were washed with PBS(-), PBS{(-) (100
ul) was added thereto, and cells having micronuclei were detected using an
IN Cell Analyzer (GE). At least 1000 cells were analvzed per condition for
calculation of the frequency of micronuclel. In addition, a cell toxicity test
using CellTiter-Glo (Promega) was conducted at the same time as the

micronucleus test.

.

The mutagenicity of cach test compound was assessed according to the

criteria described below. Dunnett’s statistical analysis was conducted for a

statistical significance test.

Positive: Statistically significant increase and dose relationship

Negative: No significant increase

False positive: Significant increase and no dose relationship or
Significant increase and strong cell toxicity (survival rate: 50%
or less)

Compounds listed in Table 8 were tested according to the above
standards. As a resunit, each compound was found to yield a negative test
result.

[0475]

{Table 8]
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[0476]
Test Example 7: Rat-type-Il-collagen-induced arthritis

The compounds were tested to examine effects upon rat type 11
collagen arthritis. Equivalent volumes of 0.05 mol/L acetic acid in which a 3
mg/mL bovine type II collagen solution (Collagen Gijutsu Kenshu-Kai) had
been dissolved and Freund’s incomplete adjuvant (Wako Pure Chemical
Industries, Ltd.) were mixed to prepare an emulsion. A portion of the
emulsion (0.5 ml) was intradermally injected into the tail bases of 6- to
8-week-old female Lewis rats (Charles River Laboratories Japan, Inc.) (Day
0). Each rat was subjected to the same treatment on Day 7 after the initial
inoculation so as to induce arthritis. Each test compound was orally
administered from Day 7 to Day 20 once daily. At a given time during the
period from Day 7 to Day 21, the rat hindlimb volume was determined using a
plethysmometer (UGO BASILE), and the resolt was designated as an arthritis
index. The following compound group sigrificantly inhibited hindlimb
swelling on Day 20 compared with the control group in the case of oral
administration at 10 mg/kg/day (Student’s t-test): Example 2-1, Example 2-76,
and Example 2-184.

(6477}
Test Example 8: Mouse thrombocytopenia model

Test compounds were tested to examine effects upon mouse
thrombocytopenia. Each test compound (50 mg/kg) was administered to 5- to
7-week-old female BALB/¢c mice (Charles River Laboratories Japan, Inc.).
One hour thereafter, an anti-mouse CD41 (Integrin ollb) antibody (SCB) (1
pg (200 ul)) was intravenously administered to sach mouse so as to induce
thrombocytopenia.  Four hours after administration of the anti-CD41
antibody, blood sampling from the postcava was performed. The platelet
count was determined using an automated hematology analyzer.

As a result, the groups to which the following compounds had been
administered showed the improvement of platelet count {(530% or more
improvement) compared with the control group:

Example 2-1, Example 2-2, Example 2-18, Example 2-28, Example 2-48,
Example 2-76, Example 2-77, Example 2-87, Example 2-89, Example 2-91,
Example 2-100, Example 2-123, Example 2-142, Example 2-174, Example
2-184, Example 2-188, Example 2-192, Example 2-193, Example 2-213,
Example 2-251, Example 2-252, Example 2-265, Example 2-267, Example
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2-302, Example 2-326, Example 2-328, Example 2-330, Example 2-331,
Example 2-348, Example 2-352, Example 2-358, Example 2-415, Example
2-456, Example 2-473, and Example 2-483.
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[Name of Document] Claims
[Claim 1]

A nicotinamide derivative represented by the following formula (I) or
a salt thereof:

[Formula 1}

FWCONHQ
Riﬁ \Na‘\ﬁ,r@
M
wherein
R’ is a substituent represented by the following formula (1I-1), (I1I-1),
or (IV-1)

{Formula 2}

R® (R%),
R&/IK 5//\/\’ X1A\§
[ & . \R\ . H/\ .
HoN NH, . NHy
=1 (-1 (W-1)
(wherein

R’ represents a hydrogen atom, or a Cj.¢ alkyl, Cs.5 cycloalkyl, phenyl,
pyridyl or thienyl group, each of which optionally has at least one substituent,

R* represents a hydrogen atom, Ci¢ alkyl group, or Cs.5 cycloalkyl
group,

R” represents a hydroxy group, a halogen atom, or a C;4 alkyl or Ci
alkoxy group, each of which optionally has at least one substituent,

n represents an integer of 0-2,

when n is 2, R® may be the same or different, and two R°s may,
together with a carbon atom to which they bind, form a Cs.5 cycloalkane ring,
X! represents an oxygen atom or ~-N(R%)- (wherein R® represents a hydrogen
atom or acyl group, and

“¥¥ represents a binding site)), and

R? represents a pyridyl, indazolyl, phenyl, pyrazolopyridyl,
benzisoxazolyl, pyrimidinyl, or quinolyl group, each of which optionally has
at least one substituent.
[Claim 2]
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The nicotinamide derivative or a salt thereof according to claim 1,
wherein R' is a substituent represented by the following formula (11-2), (111.2),
or (IV-2}:

[Formula 3}

K3 (R%);
7/L Q\ ¢
RS Q\
HoN T NH « RHy
(iH-2) (v-2)

(-2}
(wherein R*, R*, R®, n, and X' have the same definitions as those described in
claim 1).

{Claim 3]

The nicotinamide derivative or a salt thereof according to claim 1 or 2,
wherein R’ is a hydrogen atom, or a Cj alkyl, Ci.g cycloalkyl, phenyl,
pyridyl or thienyl group, each of which optionally has at least one substituent
selected from a substituent group o
substituent group o;.;: a2 halogen atom and C;.¢ alkyl, Cs.5 cycloalkyl, C,.6
alkoxy, C,.¢ alkylthio, phenyl, and pyrazolyl groups, each of which optionally
has at least one halogen atom.

[Claim 4]

The nicotinamide derivative or a salt thereof according to any one of
claims 1 to 3, wherein R* represents a hydrogen atom or & C;.5 alkyl group.
[Claim 5]

The nicotinamide derivative or a salt thereof according to any one of
claims 1 to 4, wherein R’ represents a hydroxy group, a halogen atom, or a
Ci.¢ alkyl or Ci.¢ alkoxy group, each of which opfionally has at least one
phenyl group.

[Claim 6]

The nicotinamide derivative or a salt thereof according to any one of
claims 1 to 5, wherein n is ap integer of 0.

[Claim 7]

The nicotinamide derivative or a salt thereof according to any one of
claims 1 to 6, wherein X! represents an oxygen atom.

[Claim 8]
The nicotinamide derivative or a salt thereof according to any one of

claims 1 to 7, wherein R? represents a pyridyl, indazolyl, phenyl,
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pyrazolopyridyl, benzisoxazolyl, pyrimidinyl, or quinolyl group, each of
which optionally has at least one substituent selected from a substituent group
0.2-1

substitnent group as.y: a halogen atom and Ci.¢ alkyl, Csp cycloalkyl, Cip
alkoxy, (di)C,.s alkylamino, acyl, pyrazolyl, triazolyl, morpholinyl, and
pyrrolysyl groups, each of which optionally has at least one substituent
selected from a substituent group B2.1

substituent group Bs.;: a halogen atom, oxo, and C,.4 alkyl and Ci¢ alkoxy
groups

{Claim 9]

The nicotinamide derivative or a salt thereof according to any one of
claims 1 to 7, wherein R? represents a pyridyl group optionally having at least
one substituent selected from a substituent group o;3.;
substituent group oas.;: a halogen atom and Ci.e alkyl, Ci.g cycloalkyl, Ci
alkoxy, (di)C,¢ alkylamino, acyl, pyrazolyl, triazolyl, morpholinyl, and
pyrrolysyl groups, each of which optionally has at least one substituent
selected from a substituent group Ps.
substituent group Ps.;: a halogen atom and Cy.¢ alkyl and Cy_4 alkoxy groups.
[Claim 10] |

The nicotinamide derivative or a salt thereof according to any one of
claims 1 to 7, wherein R® is a substituent represented by the following formula
(V-1) or (V-2}):

[Formula 4]

*

“ =
N |
] r7 . R10 \N RY
R
(v-1) {v-2)

(wherein R, R®, R® and R'Y, which may be the same or different, are each a
hydrogen atom or a substituent selected from a substituent group os.2)
substituent group os3.3: 4 halogen atom and Cy.¢ alkyl, Csg cycloalkyl, Ci.e
alkoxy, (d4i)C,¢ alkylaminc, pyrazolyl, triazolyl, and morpholinyl groups,
each of which optionally has at least one substituent selected from a
subsiituent group P32

substituent group B;.2: & halogen atom and a C;.¢ alkyl group.

[Claim 11]
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The nicotinamide derivative or a salt thereof according to any one of
claims 1 to 7, wherein R? represents an indazolyl group optionally having at
least one substituent selected from a substituent group o4
substituent group os4.;: 8 halogen atom and Ci.¢ alkyl, Cis alkoxy, (di)Ci
alkylamino, and pyrrolysyl groups, each of which optionally has at least one
substituent selected from a substituent group Bs
substituent group PBs.:: a halogen atom, oxo, and a C, alkoxy group.

[Claim 12]

The nicotinamide derivative or a salt thereof according to any one of
claims 1 to 7, wherein R” is a substituent represented by the following formula
{(VI-1) or (VI-2):

[Formula 5]

| R‘M
13 =3 =
RN R @%
gd N RS
R15
(Vi-1) (V1-2}

{wherein R ORYZ R”, RM, RIS, and R”’,, which may be the same or different,
are each a hydrogen atom or a substituent selected from a substituent group
04-2)

substituent group o4.2: & halogen atom and C;.¢ alkyl, C s alkoxy, and {(di)C.¢
alkylamino groups, each of which optionally has at least one substituent
selected from a substituent group Ba.n

substituent group P4.2: a halogen atom and a C,.¢ alkoxy group.

[Claim 13]

The nicotinamide derivative or a salt thereof according to any one of
claims 1 to 7, wherein R? represents a phenyl group optionally having at least
one substituent selected from a substituent group G
substituent group as.;: a halogen atom and Ci6 alkyl, Ci4 alkoxy, acyl, and
triazolyl groups, each of which optionally has at least one halogen.

[Claim 14]

The nicotinamide derivative or a salt thereof according to any one of
claims 1 to 7, wherein R? is a substituent represented by the following formula
(VII-1):

[Formula 6]
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R17‘© R13

R
(Vil-1)
{wherein R'7, R’ and R", which may be the same or different, are each a
hydrogen atom or a substituent selected from a substituent group os.a)
substituent group os.2: a halogen atom a Cy.4 alkoxy group; and Ci¢ alkyl and
triazolyl groups each of which optionally has at least one halogen atom.
[Claim 15]

The nicotinamide derivative or a salt thereof according to any one of
claims 1 to 7, wherein R? represents a pyrazolopyridyl group optionally
having at least one substituent selected from a substituent group e
substituent group ¢e.1: a halogen atom and C;.4 alkyl, Ci¢ alkoxy, and {di)Cy .4
alkylamino groups, each of which optionally has at least one substituent
selected from a substituent group Pe
substituent group Be.;: a halogen atom and a C,.¢ alkoxy group.

[Claim 16]

The nicotinamide derivative or a salt thereof according to any one of
claims 1 to 7, wherein R? represents a substituent represented by the following
formula (VIII-1) or (VIII-2):

[Formula 7]

21’NMN * Ns
R 23

R
{Vill-1) (VHI-2)

{wherein Rw, R R,Zz, and R?®, which may be the same or different, are each a
hyvdrogen atom or a substituent selected from the substituent group o
described in claim 15).

[Claim 17]

The nicotinamide derivative or a salt thereof according to claim 1,
wherein the nicotinamide derivative is represented by the foliowing formula
(I-1)

[Formula 8]:
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?’ F:[f\w __CONH,
4 l 2
R N N’R
N H
HoMN
(1)

{wherein R? R®, and R* have the same definitions as R*, R’, and R* described
in claim 1).
[Claim [8]

The nicotinamide derivative or a salt thereof according to claim 1,
wherein the nicotinamide derivative is represented by the following formula
(1-3):

{Formula 9]

P ACONH

(-3)
(wherein R? has the same definition as R* described in claim 1).
[Claim 19]

The nicotinamide derivative or a salt thereof according to claim 1,
wherein the nicotinamide derivative is represented by the following formula
(I-5}:

[Formula 10]

i;]\ jITTIiCONHz

{i-5)

(wherein R* has the same definition as R? described in claim 13}.
[Claim 20]

A pharmaceutical composition, comprising the nicotinamide derivative
or a salt thereof according to any one of claims 1-19.
[Claim 21]

The pharmaceutical composition according to claim 20, which is used
for treatment of Syk-related diseases.
[Claim 22]

The pharmaceutical composition according fo claim 20, which is used
for treatment of a disease selected from the group consisting of rheumatoid

arthritis and idiopathic thrombocytopenic purpura.
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[{Name of Document] ABSTRACT

[Title of Invention] Novel Nicotinamide Derivative or Salt Thereof

The object of the present invention is to provide a compound and a
pharmaceutical composition having excellent Syk inhibitory activity,
According to the present invention, a nicotinamide derivative represented by

the following formula (1) or a salt thereof is provided,

FF/CONHQ
R i R2
"N T

N N
H H
{H
wherein

R' is a substituent represented by the following formula (II-1), (1II-1), or
(Iv-1)

T
X'E
4
HN UONH . N,
{1-1) a1y (V-1)

(wherein R?, R*, R®, n, and X' have the same definitions as those described in
the specification), and R* is a pyridyl, indazolyl, phenvl, pyrazolopyridyl,
benzisoxazolyl, pyrimidinyl, or quinolyl group, each of which optionally has

at least one substituent,
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