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(57) Abstract: The present invention relates to a novel compound as a JAK inhibitor, a composition, and an application thereof.
Specifically, the present invention provides a compound having high AK inhibitory activity (as represented by formula (I)) or its isomer,
solvate, hydrate, pharmaceutically-acceptable salt, and prodrug, and a pharmaceutical composition containing the compound. Also
disclosed is an application of the present compound or pharmaceutical composition in preparation of a drug, and the drug is used for
treating autoimmune diseases or cancers.
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2-SUBSTITUTED PYRAZOLE AMINO-4-SUBSTITUTED AMINO-5-PYRIMIDINE
FORMAMIDE COMPOUND, COMPOSITION, AND APPLICATION THEREOF

TECHNICAL FIELD
[0001] The present disclosure belongs to the field of chemical medicine, and in
particular, relates to a class of compounds having JAK kinase inhibitory activity or a
pharmaceutically acceptable salt, an isomer, a solvate, a crystal or a prodrug thereof, and
pharmaceutical compositions containing these compounds and use of these compounds or

compositions in the manufacture of a medicament.

BACKGROUND OF THE INVENTION

[0002] JAK kinase (Janus kinase) and its downstream effectors, signal transduction
and transcription activating proteins form an important cytokine signaling pathway, the
JAK-STAT pathway. Studies have found that the JAK-STAT pathway can be activated by a
variety of cytokines, growth factors and receptors, and is involved in cell proliferation,
differentiation, apoptosis, angiogenesis, and immune regulation. The JAK kinase is a key
kinase in the JAK-STAT signaling pathway. It was not until more than two decades after the
kinase was discovered that the first JAK kinase inhibitor (tofacitinib) was approved for the
treatment of rheumatoid arthritis in 2012 [Norman P., Selective JAK inhibitors in
development for rheumatoid arthritis, Expert Opin Investig Drugs, 2014, 23: 1067-1077].

[0003] In mammals, three members of the JAK kinase family: JAKI, JAK2, and
JAK3, as well as TYK2 are composed of more than 1,100 amino acids with a relative
molecular mass of 120,000 to 140,000 and homology of 40% to 70%. These JAK kinase
family members can be divided into 7 homologous domains (JH) in sequence from the
C-terminus to the N-terminus: JH1 is a kinase region and is highly conserved in the JAK
family. JH2 is a kinase-like region or a “pseudo” kinase region, which is a unique property of
JAK protein that distinguishes it from other tyrosine proteins. Although this kinase region
does not have catalytic activity, it regulates the activity of JH1. Mutations in this domain may
often lead to an increase or decrease in JAK kinase activity, which in turn leads to the

occurrence of certain diseases. JH3-JH4 is a SH2 domain (Src homology 2 domain)



containing about 100 amino acid residues, which can specifically recognize and bind to the
phosphorylated tyrosine residues on ligands. JH5-JH7 is a FERM domain, which is conserved
and mainly regulates the binding of JAK to a receptor. As a member of the JAK kinase
family, JAK3 also structurally contains the above-mentioned kinase regions, and mutations in
specific amino acids in different domains will also cause changes in its kinase activity.

[0004] The JAK-STAT signaling pathway is an important intracellular signal
transduction pathway in growth, activation, differentiation, apoptosis and function of various
cells. STAT is a class of cytoplasmic proteins that can bind to DNA in the regulatory region
of target genes. It is the downstream substrate of JAK. The STAT family includes 7 members:
STATI1, STAT2, STAT3, STAT4, STATSA, STAT5SB, and STAT6. The interaction between
JAKs and STATs plays an important role in the cytokine receptor signaling pathway
[O'Sullivan LA et al., Cytokine receptor signaling through the JAK-STAT-Socs pathway in
disease, Mol Immunol, 2007, 44: 2497-2506]. The binding of cytokine receptors on the cell
surface to their respective cytokine ligands causes dimerization of receptor molecules,
allowing the receptor-coupled JAK kinases to approach each other and be activated by
interactive tyrosine phosphorylation. The JAK-STAT signaling pathway is a signal
transduction pathway stimulated by multiple cytokine receptors. The JAK kinase mediates
the signaling of most cytokines in cells, such as interleukins (IL), interferons (IFN),
erythropoietin (EPO), granulocyte and macrophage colony stimulating factor (GMCSF),
growth hormone (GH), prolactin (PRL), thrombopoietin (TPO), platelet derived growth
factor (PDGF), and epidermal growth factor (EGF), etc. Moreover, different receptors can
activate different subtypes of JAK kinases, thereby displaying differentiated biological
functions [Pesu M. et al., Therapeutic targeting of Janus kinases, Immunol Rev, 2008, 223:
132-142].

[0005] JAK1 and JAK2 are expressed in all tissue cells of a human body. JAK3 is
mainly expressed in various hematopoietic tissue cells, and is mainly present in bone marrow
cells, thymocytes, NK cells, and activated B lymphocytes and T lymphocytes. The absence of
JAKI and JAK?2 can cause fatal injury to a human body, and the absence of JAK3 can avoid
toxic adverse reactions that damage other tissue cells [Yamaoka K., et al., JAK3 negatively

regulates dendritic-cell cytokine production and survival, Blood, 2005, 106: 3227-3233].



Based on the functional characteristics and special tissue distributions of each subtype in the
JAK kinase family, JAK3 has become a popular target for the treatment of autoimmune
diseases, and more and more clinical studies have also focused on the treatment of
rheumatoid arthritis by blocking the JAK3 signal transduction pathway. In 2012, a selective
JAK3 inhibitor Tofacitinib passed clinical trials and was approved for the treatment of
rheumatoid arthritis.

[0006] Tofacitinib (CP690550) is a pyrrolopyrimidine-type selective JAK3 kinase
inhibitor developed by Pfizer, and its inhibitory activity against JAK3 (ICso = 1 nmol/L) is 20
times that of JAK2 (ICso = 20 nmol/L) and 100 times that of JAK1 (ICso = 112 nmol/L). By
studying the stereochemical structure of Tofacitinib, it was found that its chiral structure
determines that it can specifically bind to the JAK3 molecule, thereby inhibiting the
phosphorylation of JAK3, further leading to the inhibition of STAT phosphorylation and the
inhibition of downstream inflammatory cytokine synthesis. Tofacitinib has shown good
clinical efficacy in clinical studies. In clinical trials of rheumatoid arthritis, the group given 5
or 10 mg of Tofacitinib showed significant statistical differences compared to the group
given an equivalent amount of placebo. However, clinical trials have found that the use of
Tofacitinib is associated with an increased risk of severe infection, and thus its long-term
safety needs to be further studied.

[0007] The JAK-STAT signaling pathway plays an important role in the process of
cell differentiation and proliferation, and changes in JAK activity will also lead to changes in
the signaling of this pathway, which in turn affect cell functions. The key role of JAK kinase
in JAK-STAT signaling and the specific tissue and cell distribution of JAK3 kinase make
JAK3 a good target for treating diseases such as rheumatoid arthritis.

[0008] At present, JAK3 inhibitors are mainly used for the treatment of patients with
moderate to severe rheumatoid arthritis. This class of drugs has shown very good therapeutic
effects and good safety in the treatment, but the long-term safety needs to be further
improved. During the clinical research of Tofacitinib, it was found that the use of this drug
will cause certain adverse reactions, including infection, tuberculosis, tumors and liver
damage. Hence, improving the efficacy of JAK3 inhibitors and reducing their toxic and side

effects are the key issues to be solved urgently in this research field.



[0009] The ATP binding sites of several subtypes of the JAK kinase have higher
homology and less structural difference, which are important reasons for the lack of
selectivity of JAK inhibitors. There is still room for improving the efficacy, selectivity, and
safety of a series of JAK kinase inhibitors that have been disclosed so far. There is still a need
to develop JAK inhibitors with better efficacy and safety. Although highly selective JAK
inhibitors are currently the focus of research in the field, in view of the fact that each member
of the JAK kinase family is closely related to JAK-STAT signaling, pan-JAK inhibitors will
significantly improve the efficacy and greatly reduce the dosage, thereby achieving the
purpose of controlling toxic and side effects. In addition, the significant improvement in drug
efficacy will help develop anti-inflammatory drugs through transdermal administration. The
development of such drugs will provide a new way for the treatment of autoimmune diseases
such as psoriasis, vitiligo, dermatitis, alopecia areata, rheumatoid arthritis, colitis, multiple
sclerosis, systemic lupus erythematosus and Crohn's disease and cancers such as leukemia,
lymphoma and multiple myeloma. The compounds disclosed herein show excellent

biological activity as JAK kinase inhibitors.

SUMMARY OF THE INVENTION
[0010] The present disclosure provides a 2-(1-substituted
pyrazol-4-amino)-4-substituted amino-5-pyrimidine carboxamide compound, and its use in
the manufacture of a medicament for treating or preventing diseases caused by tyrosine
kinases (e.g., JAKI1, JAK2, JAK3, and TYK2) or variants thereof.
[0011] The present disclosure provides a compound, or an isomer, a solvate or a
pharmaceutically acceptable salt thereof, or a pharmaceutical composition containing an

effective polymorph, wherein the compound has a structural formula (I):
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the substituent R in the compound of formula (1) is:

a) H, hydroxyl, or cyano,

b) linear or branched C:-Cs alkyl,

¢) C3-Cs cycloalkyl, more preferably Cs-C7 cycloalkyl,

d) linear or branched C;-Cs alkoxy,

e) linear or branched C:-Cs alkylthio,

f) a 5- to 7-membered heterocyclic ring, preferably, the 5- to 7-membered heterocyclic ring

contains 1 to 2 heteroatoms selected from O and/or N and/or S, and when the heteroatom is N,

N is attached to H, C1-C4 alkyl, or C1-Cs acyl, preferably acetyl, trifluoroacetyl, propanoyl, or

N,N-diformyl, and when the heteroatom is S, S is attached to 0 to 2 oxygen atoms,

g) a substituted or unsubstituted 5-membered aryl or heteroaryl group, preferably, the

substituted or unsubstituted 5-membered aryl or heteroaryl group has a structural formula of

!_<J1+\%—R9
Ji° wherein J; and/or J» and/or J3 and/or Js are C, N, S, or O; R’ is linear or

branched Ci-Cs alkyl,

alternatively, the substituted or unsubstituted 5-membered aryl or heteroaryl group has a

,9-1-?\12 R<1J 1=
HOE e
structural formula of I or Vi, wherein:
J1, J2, J3, and J4 are each independently C, N, S, or O,
R?® and R?! are each independently a linear or branched C;-C; alkyl group,
h) substituted or unsubstituted 6-membered aryl or heteroaryl,

preferably, the substituted or unsubstituted 6-membered aryl or heteroaryl group has a



structural formula of R?  wherein:

Q1, Q2, Q3, Q4, and Qs are N or C;

R'? and/or R'" and/or R' are:

1) -F, -Cl, -Br, -CF3, -OCF3, or cyano;

2) -NR'R", wherein R" and R" are H or C;-C3 alkyl;
3) Ci-Gs alkyl, Co-Cs alkynyl, or Cs3-Cs cycloalkyl;
4) SO2R"”, wherein R" is H or C;-C; alkyl;

AN S

5) , wherein q is 0 to 2, M is O or S, R!* is H, or linear or branched C1-Cs
alkyl;
R16
54
N\
6) © ®"*, wherein R' and R'® are linear alkyl,

alternatively, the substituted or unsubstituted 6-membered aryl or heteroaryl group has a

structural formula of ®s | wherein:

Q1, Q2, Q3, Q4, and Qs are N or C;

R!'7 and R'® are each independently:

a)-H,

b) -F, -Cl, -Br, -CF3, -OCF3, or cyano,

c) -NR'R", wherein R' and R" are H or C;-C; alkyl,

d) Ci-Cs alkyl, C>-Cs alkynyl, C»-Cs alkenyl, or C3-Cs cycloalkyl,
e) SO:R', wherein R" is H, or C;-C5 alkyl,

) Ao, e

alkyl,

R16
’>7 /
N
\

g) ¢ s, wherein R and R'® are linear C1-Cs alkyl,

h) -(CH2)-R', wherein t is 1 to 2, and R'® is C3-Cs cycloalkyl;

, wherein q is 0 to 2, M is O or S, R is H, or linear or branched C;-Cs

1) a ring containing 0 to 3 heteroatoms formed by a 6-membered aryl ring fused with a 5- or
6-membered ring, or a ring containing 1 to 3 heteroatoms formed by a 5-membered

heteroaryl ring fused with a 5- or 6-membered ring, preferably, selected from:
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the substituent R® in the formula (I) is:

a) H, or hydroxyl,

b) -NR'R", wherein R' and R" are H, or C;-C3 alkyl,

¢) linear or branched Ci-Cs alkyl,

d) Cs-Cs cycloalkyl,

e) linear or branched C1-Cs alkoxy,

f) linear or branched C;-Cs alkylthio,

g) heterocyclyl, preferably, the heterocyclyl is a 5- or 6-membered heterocyclyl containing

oxygen and/or nitrogen, such as

avliania s BaCTA OISR N

[0012] The present disclosure also provides a compound, or an isomer, a solvate or a

pharmaceutically acceptable salt thereof, wherein the compound has a structural formula (I):

N N
Ry IS \( X
\ |
= No A NH,
R, A °©

CH;
Formula (I)
wherein,
L, R3
CH; n CHZ)/
Rlis nl 3 ,misOto2,nis0to1,n3is0to 3,

R4 5

&
Lis S)\g , R*and/or R’ are H, or linear C;-Cs alkyl;
atauntte
CH
is iy " CHZ)n/

R? 6 . nsis0to3,ns5is0to 1,neis 0 to 3,

R7

R8
Lo is X)\g , R7 and/or R® are H, or linear C;-Cs alkyl;

R’ is C1-Cs alkoxy substituted by R* or Ci-Cs alkylthio substituted by R**, and R** is



hydroxyl, Ci-Cs alkoxy, Ci-Cs alkylthio, -NR'R", C;-Cs alkoxy substituted by hydroxyl,
Ci-Cs alkoxy substituted by amino, Ci-Cs alkylthio substituted by hydroxyl, or Ci-Cs3
alkylthio substituted by amino, wherein R' and R" is H or C;-C;3 alkyl;

RS is:

a) H, or hydroxyl,

b) -NR'R", wherein R' and R" are H or C;-C; alkyl,

¢) linear or branched Ci-Cs alkyl,

d) C3-Cs cycloalkyl,

e) linear or branched C:-Cs alkoxy,

f) linear or branched C;-Cs alkylthio, or

[0013] One aspect of the present disclosure provides an alkenyl-containing
pyrimidine carboxamide compound, or an isomer, a hydrate, a solvate, a pharmaceutically

acceptable salt, or a prodrug thereof, wherein the compound has a structural formula (I):

N x
=TS
—NX
\ |
= X A NH,
RL_ /NH 0

CH,

Formula ()

wherein X is N;

L, R3
1 HCH2>H/€ }I?( CHZ)/
: n
R'is ! 3 ,

n is an integer of 0 to 8, ny is an integer of 0 to 1, n3 is an integer of 0 to §, and the sum of nj,

ny, and n3 is 10 or less;

R4 RS
Liis 4

R* and R® are each independently H, or C;-Cs alkyl, and R* and R’ are the same or different,

b

R? is C,-Cs alkenyl which is unsubstituted or substituted with Ci-C; alkyl, or Cs-Cs

cycloalkenyl which is unsubstituted or substituted with Ci-Cs alkyl;



L, R®
!\(CHZ)/é )\(CH )/
R2 i i . i ng
1S )

n4 is an integer of 0 to 8, ns is an integer of 0 to 1, ne is an integer of 0 to §, and the sum of n,

ns, and ne is 10 or less;

R7 RS

Lyis ()Lg

R’ and R® are each independently H, or C;-Cs alkyl, and R” and R® are the same or different,

b

R® is -H, hydroxyalkyl, Ci-Cs alkyl, C3-Cs cycloalkyl, C;-Cs alkoxyalkyl, C;-Cs
alkylthioalkyl, 5- to 6-membered heterocyclyl, or -NR'R", wherein R' and R" are each
independently H, or C;-Cs alkyl.

[0014] Preferably, in  the compound of  formula (D), R’ is
R0 RUL R
(/L
i\ / Jm AN
R9 R13 o

R’ R!° R! R'2 and R are each independently H, or C;-C5 alkyl, and m is an integer of 0 to
2,

m is an integer of 0 to 5, mz is an integer of 0 to 5, and the sum of m; and mo is less than or
equal to 5.

[0015] Preferably, in the compound of formula (I), n; is an integer of 0 to 2, nz is an
integer of 0 to 1, n; is an integer of 0 to 3, R* and R’ are each independently H, or methyl,
and R* and R® are the same or different;

R’ R!% R'' R’ and R' are each independently H, methyl or ethyl, and m is 0 or 1. More
preferably, the sum of ni, n2 and n3 is less than or equal to 5.

[0016] More preferably, in the compound of formula (I), R? is



R’ R!" R!?, and R" are each independently H, methyl, or ethyl.

R0 RU RR2

;/_/\ yays
Y AN

[0017] Preferably, R*is &

R’ and R' are each independently H, or Ci-Cs alkyl, and any one of R", R", and R" is
C4-Ce alkyl, and the rest are each independently H, or Ci-Cs alkyl, m is an integer of O to 2.
[0018] Preferably, in the compound of formula (I), n4 is an integer of 0 to 3, ns is an
integer of 0 to 1, ne is an integer of 0 to 5, R” and R® are each independently H, or methyl,
and R” and R® are the same or different;

R® is -H, hydroxyethyl, hydroxypropyl, Ci-Cs alkyl, C3-Cs cycloalkyl, Ci-Cs alkoxyethyl,
C1-Cs alkoxypropyl, Ci-Cs alkylthioethyl, 5- to 6-membered heterocyclyl, or -NR'R",
wherein R' and R" are each independently H, or Ci-Cs alkyl. More preferably, the sum of na,
ns, and ne 1s less than or equal to 5.

[0019] More preferably, in the compound of formula (I), R® is H, hydroxyethyl,
hydroxypropyl, methyl, ethyl, propyl, isopropyl, tert-butyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, methoxyethyl, ethoxyethyl, propoxyethyl, isopropoxyethyl,
methoxypropyl, ethoxypropyl, propoxypropyl, isopropoxypropyl, methylthioethyl,
ethylthioethyl, propylthioethyl, isopropylthioethyl, 5- to 6-membered heterocyclyl, or -NR'R",
wherein R' and R" are each independently H, methyl, or ethyl;

wherein the 5- to 6-membered heterocyclyl is a heterocyclyl containing 1 to 2 heteroatoms
selected from N, O, and S, which is unsubstituted or substituted with 1 to 2 substituents
selected from hydroxy, Ci-Cs alkyl, and Ci-C; acyl.

[0020] More specifically, the heterocyclyl containing 1 to 2 heteroatoms selected

10



from N, O, and S is selected from any one of the following groups:

040 A0 G

wherein R' is H, methyl, ethyl, propyl, or isopropyl.

[0021] According to some embodiments of the present disclosure, the
pharmaceutically acceptable salt of the pyrimidine carboxamide compound is selected from
one or more salts of the compound as follows: hydrochloride, hydrobromide, hydriodate,
perchlorate, sulfate, nitrate, phosphate, formate, acetate, propionate, glycolate, lactate,
succinate, maleate, tartrate, malate, citrate, fumarate, gluconate, benzoate, mandelate,
mesylate, iscthionate, benzenesulfonate, oxalate, palmitate, 2-naphthalenesulfonate,
p-toluenesulfonate, cyclohexylaminosulfonate, salicylate, hexonate, trifluoroacetate,
aluminum, calcium, chloroprocaine, choline, diethanolamine, ethylenediamine, lithium,
magnesium, potassium, sodium, and zinc.

[0022] Another aspect of the present disclosure relates to use of the pyrimidine
carboxamide compound, or an isomer, a hydrate, a solvate, a pharmaceutically acceptable salt,
or a prodrug thereof in the manufacture of a medicament for the treatment of autoimmune
diseases and cancers associated with tyrosine kinases JAK1, JAK2, JAK3, or TYK2, wherein
the autoimmune diseases and cancers associated with tyrosine kinases JAK1, JAK2, JAK3, or
TYK2 include fundus oculi disease, xerophthalmia, psoriasis, vitiligo, dermatitis, alopecia
areata, rheumatoid arthritis, colitis, multiple sclerosis, systemic lupus erythematosus, Crohn's
disease, atherosclerosis, pulmonary fibrosis, liver fibrosis, bone marrow fibrosis, non-small
cell lung cancer, small cell lung cancer, breast cancer, pancreatic cancer, glioma, glioblastoma,
ovarian cancer, cervical cancer, colorectal cancer, melanoma, endometrial cancer, prostate
cancer, bladder cancer, leukemia, gastric cancer, liver cancer, gastrointestinal stromal tumor,
thyroid cancer, chronic granulocytic leukemia, acute myelocytic leukemia, non-Hodgkin's
lymphoma, nasopharyngeal cancer, esophageal cancer, brain tumor, B-cell and T-cell
lymphoma, lymphoma, multiple myeloma, biliary tract cancerous sarcoma, and bile duct

cancer.
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[0023] Yet another aspect of the present disclosure provides a pharmaceutical
composition comprising the pyrimidine carboxamide compound, or an isomer, a hydrate, a
solvate, a pharmaceutically acceptable salt, or a prodrug thercof, and one or more
pharmaceutically acceptable carriers or excipients.

[0024] According to some embodiments of the present disclosure, the pharmaceutical
composition may further comprise one or more other therapeutic agents.

[0025] Unless otherwise stated, the following terms used in this disclosure (including
the description and claims) have the definitions given below. In this disclosure, unless
otherwise stated, the use of “or” or “and” means ‘“and/or”. Furthermore, the term
“comprising” and other forms such as “including”, “containing”, and ‘“having” are not
limiting. The section headings used herein are for organizational purposes only and should
not be construed as restrictions on the topics described.

[0026] “Alkyl” refers to an aliphatic hydrocarbon group. An alkyl group is saturated
or unsaturated. An alkyl moiety, whether saturated or unsaturated, can be branched or linear.
“Alkyl” can have 1 to 5 carbon atoms, preferably 1 to 3 carbon atoms. In one aspect, the alkyl
group is selected from methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, sec-butyl and
tert-butyl. Typical alkyl groups include, but are not limited to, methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, neopentyl, hexyl, allyl, vinyl, ethynyl,
but-2-enyl, but-3-enyl, etc.

[0027] The term “cycloalkyl” refers to a monocyclic or polycyclic aliphatic
non-aromatic group in which each atom that makes up the ring (i.e., the backbone atom) is a
carbon atom. A cycloalkyl group can be saturated or partially unsaturated. A cycloalkyl group
can be fused with an aromatic ring and the point of attachment is on a carbon that is not an
carbon atom in the aromatic ring. A cycloalkyl group includes a group having 3-10 ring atoms.
In some embodiments, a cycloalkyl group is selected from cyclopropyl, cyclobutyl,
cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, cycloheptyl, and cyclooctyl. A
cycloalkyl group can be substituted or unsubstituted. Depending on the structure, a cycloalkyl
group can be a monovalent group or a divalent group (i.e., a cycloalkylene group, such as, but
not limited to, cyclopropan-1,1-diyl, cyclobutan-1,1-diyl, cyclopentan-1,1-diyl,

cyclohexan-1,1-diyl, cyclohexan-1,4-diyl, cycloheptan-1,1-diyl, etc.). In one aspect, a

12



cycloalkyl group is C3-Cs cycloalkyl.

[0028] “Alkenyl” or “cycloalkenyl” refers to a straight-chain or cyclic hydrocarbon
group consisting only of carbon and hydrogen atoms, which contains at least one double
bond.

[0029] “Alkoxyalkyl” refers to a (alkyl)O(alkyl)- group, and “alkylthio” refers to a
(alkyl)S(alkyl)- group, wherein the alkyl group is as defined herein. Preferably, the
alkoxyalkyl group is Ci-Cs alkoxyalkyl, more preferably Ci-Cs alkoxy-Ci-Cs alkyl, more
preferably Ci-Cs alkoxyethyl or Ci-Cs alkoxypropyl. Preferably, the alkylthioalkyl group is
C1-Cs alkylthioalkyl, more preferably Ci-Cs alkylthio-C;-Cs alkyl, more preferably Ci-Cs
alkylthioethyl.

[0030] “Heterocyclyl” in the term “5- to 6-membered heterocyclyl” refers to an
aromatic heterocyclic ring (also referred to as heteroaryl) and a heterocycloalkyl ring (also
referred to as an aliphatic heterocyclic group) containing one or more heteroatoms in the ring,
wherein each heteroatom in the ring is selected from O, S, and N, wherein each heterocyclyl
group contains 5-6 atoms in its ring system. Moreover, the 5- to 6-membered heterocyclyl
may be a heterocyclyl containing 1 to 2 heteroatoms selected from N, O, and S, which is
unsubstituted or substituted with 1 to 2 substituents selected from hydroxy, Ci-Cs alkyl, and
C1-GCs acyl.

[0031] More specifically, the heterocyclyl containing 1 to 2 heteroatoms selected

from N, O, and S is selected from any one of the following groups:

o400 G

wherein R' is H, methyl, ethyl, propyl, or isopropyl.

[0032] In this disclosure, the term “isomer” refers to different compounds having the
same molecular formula, and may include various isomeric forms such as stereoisomers and
tautomers. “Stereoisomers” are isomers that differ only in the arrangement of their atoms in
space. Certain compounds described herein contain one or more asymmetric centers and thus

can give rise to enantiomers, diastereomers, and other stereoisomeric forms which can be
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defined as (R)- or (S)- based on absolute sterecochemistry. The chemical entities,
pharmaceutical compositions, and methods disclosed herein are intended to include all of
these possible isomers, including racemic mixtures, optically pure forms, and intermediate
mixtures. Optically active (R)- and (S)- isomers can be prepared using chiral synthons or
chiral reagents or resolved using conventional techniques. The optical activity of a compound
can be analyzed by any suitable method, including but not limited to chiral chromatography
and polarimetry, and the degree of dominance of one stereoisomer over other isomers can be
determined.

[0033] Specifically, for example, for the compound of formula (I) of the present

disclosure, when n or ns is not 0, and R* and R® are different, or R” and R® are different, the

structure of L; \)L’ or Lo QL} contains a chiral carbon atom; at this time, the

structure of L, \)Lf or L, \)L?' is meant to include all possible isomers, including

racemic mixtures, optically pure forms of optically active (R)- and (S)- isomers, etc., that is,

R R

RA RS & RS \RA
when R* and R® are different, L; is \)Lf, including\)\f, \)\f and racemates; when

7 H

R’ R R \\\R RrE \R7
R’ and R?® are different, L is ‘)L?', including \)\{ \)\f and racemates.

[0034] When a compound described herein contains an olefinic double bond, it means
that the compound includes various cis- or trans- isomers, unless otherwise stated.

[0035] “Tautomers” are structurally different isomers that can be converted to each
other through tautomerization. “Tautomerization” is a form of isomerization and includes a
proton transfer tautomerization, which can be considered as a subset of acid-base chemistry.
“Proton transfer tautomerization” involves the migration of a proton accompanied by a
bond-level transformation, which is often exchange of a single bond with an adjacent double
bond. When tautomerization is possible (for example, in solution), a chemical equilibrium of

tautomers can be reached. An example of tautomerization is keto-enol tautomerization.

[0036] In this disclosure, a compound of formula (I), or an isomer, a crystal, a
prodrug or a pharmaceutically acceptable salt thereof may exist in solvated and unsolvated
forms. For example, the solvated form may be a water-soluble form. The present disclosure

includes all of these solvated and unsolvated forms.

[0037] One aspect of the present disclosure is a pharmaceutical composition
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comprising a compound of formula (I). This composition can be applied to autoimmune
diseases such as psoriasis, vitiligo, dermatitis, alopecia areata, rheumatoid arthritis, colitis,
multiple sclerosis, systemic lupus erythematosus and Crohn's disease and cancers such as
leukemia, lymphoma and multiple myeloma, including autoimmune-like diseases and cancers
that are resistant to treatment with Tofacitinib, Peficitinib, Decernotinib, or other kinase
inhibitors.

[0038] It is a further object of the present disclosure to provide a method for treating
autoimmune diseases and cancers, which comprises administering to a subject a
therapeutically effective amount of a composition comprising a compound disclosed herein.
Autoimmune diseases and cancers that can be treated in this way are noted elsewhere herein,
including autoimmune diseases, cancer, etc. that are resistant to the treatment of Tofacitinib,
Peficitinib, Roxolitinib, Decernotinib or other kinase inhibitors.

[0039] One or more other therapies can also be used in combination in cancer
treatment, including surgery, radiation therapy (such as gamma-ray, neutron beam radiation
therapy, electron beam radiation therapy, proton therapy, brachytherapy and whole body
radioisotope, etc.), endocrine therapy, biological response modifiers (e.g., interferon,
interleukin, and tumor necrosis factor (TNF)), hyperthermia, cryotherapy, attenuation of any
adverse effects (e.g., antiemetics), and other therapeutic drugs.

[0040] The present disclosure also includes the use of a compound disclosed herein or
a pharmaceutically acceptable derivative thereof in the manufacture of a medicament for
treatment of diseases such as autoimmune diseases such as fundus oculi disease,
xerophthalmia, psoriasis, rheumatoid arthritis, rash, eczema, alopecia areata, atherosclerosis,
pulmonary fibrosis, liver fibrosis, myelofibrosis, enteritis, and tumors, including diseases that
are resistant to one or more other therapeutic agents as indicated elsewhere herein. The
compounds disclosed herein can also be used in medicine to reduce or prevent diseases by
inhibiting one or more kinases (e.g., JAK1, JAK2, JAK3, or TYK?2).

[0041] The present disclosure also provides a method for preparing the corresponding
compounds, and specific examples can be prepared by the following exemplary methods. The

synthetic route of the series (I) compounds is shown below:

H
N N,
CI\rN\ CIWN\ R2~N/>/NH2 RLN/E/ T X
\
I\! / NH,CHR! Nj)\ \N’ N= N A NH,
1 NH O
R

CONH,
CONH, ——

1
al R\/N'H b

1 2 3
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Synthetic route of the compound of formula (I)

Reagents and reaction conditions: (a) DIEA, THF; (b) s-BuOH, TFA.

DETAILED DESCRIPTION OF THE EMBODIMENTS
[0042] In order to make the objectives, technical solutions, and advantages of the
present disclosure more clear, the present disclosure is further described in detail below with
reference to specific examples. It should be understood that the specific examples described
here are only used to explain the present disclosure, and are not intended to limit the present
disclosure. If specific technologies or conditions are not specified in examples, the
technologies or conditions described in the literature of the field or the product instruction
shall be used. If the manufacturers of reagents or instruments as used are not specified, the
reagents or instruments are all conventional products that are commercially available. The
term “and/or” as used herein includes any and all combinations of one or more listed items.
[0043] For the synthesis of some intermediates used in this disclosure, please see the
Chinese Patent Application No. 2017108562180.
[0044] The intermediates are synthesized as follows:

[0045] Preparation of intermediate 1 1-(2-methoxyethyl)-1H-pyrazol-4-amine:

y NO, Step 1): Preparation of 1-(2-methoxyethyl)-4-nitro-1H-pyrazole:
N:jj/ 4-Nitro-1H-pyrazole (5g, 44.21mmol) was dissolved in DMF (20mL). To the
S mixture were added K.CO;3 (9.1 g, 65.85 mmol) and 1-bromo-2-methoxyethane
O\ (7.4 g, 53.24 mmol), and reacted at 50 °C for 16 hours. The reaction solution
was poured into ice water, extracted with ethyl acetate, dried over anhydrous
sodium sulfate, and filtered. The filtrate was evaporated to dryness and
subjected to column chromatography (petroleum ether:ethyl acetate = 3:1) to
give 5 g of a brown oil with a yield of 66%. 'H NMR (400 MHz, DMSO-ds) &
8.85 (s, 1H), 8.27 (s, 1H), 4.35 (t, J = 5.1 Hz, 2H), 3.73 (t, J = 5.2 Hz, 2H),

3.24 (s, 3H). LCMS: m/z = 172.1 (M+H)".
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[0046]

T

Z N

pd
0

NH,

NO,

NH,

Step 2): Preparation of 1-(2-methoxyethyl)-1H-pyrazol-4-amine:
1-(2-Methoxyethyl)-4-nitro-1H-pyrazole (5 g, 29.21 mmol) was dissolved in
ethanol (25 mL) and ethyl acetate (25 mL). To the mixture was added Raney
nickel (500 mg), and reacted under hydrogen atmosphere for 5 hours. The
mixture was filtered through celite. The filtrate was evaporated to dryness to
give 3.6 g of a brown solid with a yield of 87%. 'H NMR (400 MHz,
DMSO-ds) 6 7.01 (s, 1H), 6.90 (s, 1H), 4.04 (t, J = 5.4 Hz, 2H), 3.89 - 3.63 (m,
2H), 3.58 (t, J = 5.4 Hz, 2H), 3.20 (s, 3H). LCMS: m/z = 142.1 (M+H)".

Preparation of intermediate 2 1-[2-(methylthio)ethyl]-1H-pyrazol-4-amine:
Step 1): Preparation of 1-[2-(methylthio)ethyl]-4-nitro-1H-pyrazole:
4-Nitro-1H-pyrazole (400 mg, 3.54 mmol) was dissolved in anhydrous
tetrahydrofuran (10 mL). To the mixture were added 2-(methylthio)-1-ethanol
(424 mg, 4.60 mmol) and triphenylphosphine (1.4 g, 5.32 mmol). To the
mixture was added DIAD (1.13 g, 5.60 mmol) dropwise at 0 °C under argon
protection, and reacted at 25 °C for 4 hours. The reaction solution was
quenched with saturated aqueous solution of ammonium chloride, extracted
with ethyl acetate, dried over anhydrous sodium sulfate, and filtrated. The
filtrate was evaporated to dryness and subjected to column chromatography
(petroleum ether:ethyl acetate = 4:1) to give 180 mg of a yellow oil with a yield
of 54%. LCMS: m/z = 188.0 (M + H)".

Step 2): Preparation of 1-[2-(methylthio)ethyl]-1H-pyrazol-4-amine:
1-[2-(Methylthio)ethyl]-4-nitro-1H-pyrazole (300 mg, 1.60 mmol) was
dissolved in a mixed solution of ethanol (2 mL) and ethyl acetate (2 mL). To
the mixture was added Raney nickel (30 mg), and reacted for 5 hours under
hydrogen atmosphere. The mixture was filtered through celite. The filtrate was
evaporated to dryness to give 210 mg of a brown oil with a yield of 83%. 'H
NMR (400 MHz, DMSO-ds) & 7.06 (s, 1H), 6.91 (s, 1H), 4.09 (t, J = 6.9 Hz,
2H), 3.81 (s, 2H), 2.79 (t, J = 6.9 Hz, 2H), 1.99 (s, 3H). LCMS: m/z = 158.1
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(M+H)".

Table 1 Synthesis of intermediates 3-22 (referring to the synthetic method of intermediate 1

or 2)
R N
N
Referring to
Intermediate LCMS the synthetic
N R Intermediate name m/z = | method of
°: (M+H)" | intermediate
1 or2
1-ethyl-1H-pyrazol-4-a
3 Y i 2.1 |1
4 )\/ 1 -1sopr0py1- 1H-pyrazol- 126.1 1
4-amine
HO 2-(4-amino-1H-pyrazol-
> \/\f 1-yl)-1-ethanol 128.1 !
| 1-[2-(dimethylamino)et
6 _N hyl]-1H-pyrazol-4-amin | 155.1 2
e
; C\N 1-[2-(pyrrol-1-yDethyll- | o1y |5
~Y 1H-pyrazol-4-amine
1-[2-(piperidin-1-yl)eth
8 G\‘ \/y yl]-1H-pyrazol-4-amine 195.2 !
9 O/\ 1-(2-morpholinoethyl)-1 1971 1
|\/ N \/\f’ H-pyrazol-4-amine '
10 g\/ l-cyclqbutyl-lH-pyrazo 138.1 )
l-4-amine
1 Q/ l-cyclopentyl-lH-pyraz 1521 )
ol-4-amine
12 l-cyclqhexyl-lH-pyrazo 166.1 1
l-4-amine
0 1-(tetrahydro-2H-pyran-
13 4-yl)-1H-pyrazol-4-ami | 168.1 2
ne
14 NN l-pctyl-lH-pyrazol-4-a 196.2 |
mine
| 1-[6-(dimethylamino)
15 ,N\/\/\/\/ hexyl]-1H-pyrazol-4-am | 211.2 1

mne
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HO 1-(4-amino-1H-pyrazol-
16 1-yl)-2-methyl-2-propan | 156.1 1
XY |
17 o 1-(tetrahydroﬁ1ran'-3-yl) 154.1 )
-1H-pyrazol-4-amine
o 1-[(tetrahydrofuran-2-yl
18 g\/ ymethyl]-1H-pyrazol-4- | 168.1 | 1
amine
1-[(tetrahydrofuran-3-yl
19 OQ/\/ ymethyl]-1H-pyrazol-4- | 168.1 |2
amine
1-[(tetrahydro-2H-pyran
20 OO/\/ “4-ylymethyl]-1H-pyraz | 182.1 |1
ol-4-amine
71 l-cycloheptyl-lH-pyraz 180 1 5
ol-4-amine
“N 1-(1-methylpi in-4
-(1-methylpiperazin-4-
22 O\// yl)-1H-pyrazol-4-amine 181.1 2
[0047] Preparation of intermediate 23 1-cyclopropyl-1H-pyrazol-4-amine:
~~NO2  Step 1): Preparation of 1-cyclopropyl-4-nitro-1H-pyrazole:
>
N= 4-Nitro-1H-pyrazole (200 mg, 1.77 mmol) was dissolved in anhydrous
dichloromethane (15mL). To the mixture were added cyclopropylboronic
acid (320 mg, 3.72 mmol), copper acetate (326 mg, 1.79 mmol), pyridine
(144 mg, 1.82 mmol), and sodium carbonate (432 mg, 4.08 mmol), and
reacted at 70 °C under argon protection for 4 hours. The reaction solution
was concentrated and subjected to column chromatography (petroleum
cther:ethyl acetate = 4:1) to give 110 mg of a yellow oil with a yield of
41%. LCMS: m/z = 154.1 (M+H)".
NH>  Step 2): Preparation of 1-cyclopropyl-1H-pyrazol-4-amine:

1-Cyclopropyl-4-nitro-1H-pyrazole (110 mg, 0.72 mmol) was dissolved in
a mixed solution of ethanol (2mL) and ethyl acetate (2mL). To the mixture
was added Raney nickel (15mg), and reacted for 3 hours under hydrogen
atmosphere. The mixture was filtered through celite, and the filtrate was

evaporated to dryness to give 90 mg of a brown oil with a yield of 90%. 'H
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NMR (400 MHz, DMSO-ds) § 7.02 (s, 1H), 6.86 (s, 1H), 3.89 - 3.61 (m,

2H), 3.50 - 3.45 (m, 1H), 0.91 - 0.73 (m, 4H). LCMS: m/z = 124.1

(M+H)".

[0048] Preparation of intermediate 24 1-(6-methoxyhexyl)-1H-pyrazol-4-amine:

T
\/\/\/\ N=
Br

T
‘/\/\/\ N=
O

N\/TNHz
~/\/\/\ =
0

Step 1): Preparation of
1-(6-bromohexyl)-4-nitro-1H-pyrazole:

4-Nitro-1H-pyrazole (200 mg, 1.77 mmol) was dissolved in
DMF (8 mL). To the mixture were added K>CO;3 (732 mg,
5.30 mmol) and 1,6-dibromohexane (864 mg, 3.54 mmol),
and reacted at 80 °C for 3 hours. The reaction solution was
poured into ice water, extracted with ethyl acetate, dried over
anhydrous sodium sulfate, and filtered. The filtrate was
evaporated to dryness and subjected to column
chromatography (petroleum ether:ethyl acetate = 5:1) to give
300 mg of a colorless oil with a yield of 61%. LCMS: m/z =
276.0 (M+H)".

Step 2): Preparation of
1-(6-methoxyhexyl)-4-nitro-1H-pyrazole:
1-(6-Bromohexyl)-4-nitro-1H-pyrazole (300 mg, 1.09 mmol)
was dissolved in a solution of sodium methoxide in methanol
(33%, 7 mL), and reacted at 25 °C for 16 hours. The reaction
solution was quenched with saturated brine, extracted with
ethyl acetate, dried over anhydrous sodium sulfate, and
filtered. The filtrate was evaporated to dryness and subjected
to reversed-phase column chromatography (petroleum
ether:ethyl acetate = 5:1) to give 230 mg of a colorless oil
with a yield 0of 93%. LCMS: m/z =228.1 (M + H)".

Step 3): Preparation of

1-(6-methoxyhexyl)-1H-pyrazol-4-amine:
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1-(6-Methoxyhexyl)-4-nitro-1H-pyrazole (230 mg, 1.01
mmol) was dissolved in a mixed solution of ethanol (2 mL)
and ethyl acetate (2 mL). To the mixture was added Raney
nickel (25mg), and reacted for 3 hours under hydrogen
atmosphere. The mixture was filtered through celite. The
filtrate was evaporated to dryness to give 190mg of a brown
oil with a yield 0£f95%. LCMS: m/z = 198.2 (M + H)".
[0049] Preparation of intermediate 25 4-methyl-1-pentylamine:
3-Methyl valeronitrile (400 mg, 4.11 mmol) was dissolved in anhydrous
tetrahydrofuran (5SmL). To the mixture was added lithium aluminum hydride
(235 mg, 6.18 mmol) under argon protection at 0 °C. The mixture was naturally
warmed to 25 °C and stirred for 16 hours. The mixture was cooled to 0 °C, and
to the mixture were added 0.4 mL of water, 0.4 mL of 15% solution of sodium
hydroxide, and 1.2 mL of water in sequence. After stirring for 15 minutes, the
mixture was filtered. The filtrate was evaporated to dryness at low temperature
to give 300 mg of a yellow oil with a crude yield of 72%. 'H NMR (400 MHz,
CDCls) 6 2.85 (t, J = 7.6 Hz, 2H), 1.60 - 1.46 (m, 3H), 1.14 - 1.08 (m, 2H),
0.95 (d, 6H). LCMS: m/z=102.1 (M+H)".

Table 2 Synthesis of intermediates 26-28 (referring to the synthesis of intermediate 29)

Intermediate | Intermediate Intermediate name LCMS
No. structure nm/z =
(M+H)"
26 HoN (2-ethylphenyl)methylamine 136.1
27 HoN (2-methoxy-5-chlorophenyl)methylamine | 172.0
_O
Cl
28 HoN (2,6-dimethoxyphenylymethylamine 168.1
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[0050]

CN

[0051]

Preparation of intermediate 29 [2-(methoxymethyl)phenyllmethylamine:
Step 1): Preparation of 2-(methoxymethyl)benzonitrile:
2-(Chloromethyl)benzonitrile (500 mg, 3.30 mmol) was dissolved in a
solution of sodium methoxide in methanol (33%, 5 mL), and reacted at 25 °C
for 4 hours. The reaction solution was quenched with a saturated aqueous
solution of ammonium chloride, extracted with ethyl acetate, dried over
anhydrous sodium sulfate, and filtered. The filtrate was evaporated to dryness
to give 450 mg of a pale yellow oil with a crude yield of 93%. LCMS: m/z =
148.1 M + H)".
Step 2): Preparation of [2-(methoxymethyl)phenyl]methylamine:
2-(Methoxymethyl)benzonitrile (450 mg, 3.06 mmol) was dissolved in
anhydrous tetrahydrofuran (15mL). To the mixture was added lithium
aluminum hydride (354 mg, 9.32 mmol) at 0 °C under argon protection. After
10 minutes, the temperature was warmed to 25 °C and the mixture was
reacted for 16 hours. At 0 °C, to the mixture were added 0.4 mL of water, 0.4
mL of 15% solution of sodium hydroxide, and 1.2 mL of water in sequence.
After stirring for 10 minutes, the mixture was filtered. The filtrate was
evaporated to dryness to give 360 mg of a brown oil with a crude yield of
78%. LCMS: m/z = 152.1 (M + H)".

Preparation of intermediate 30 (2-methylpyridin-3-yl)methylamine:

2-Methylnicotinamide (200 mg, 1.47 mmol) was dissolved in anhydrous

tetrahydrofuran (SmL). To the mixture was added a solution of borane in

tetrahydrofuran (1M, 7.4 mL, 7.4 mmol) dropwise at 0 °C under argon. After 30

minutes of reaction, the temperature was heated to 60 °C and the mixture was

|| reacted for 8 hours. The reaction was quenched with saturated aqueous solution of

ammonium chloride, extracted with ethyl acetate, dried over anhydrous sodium

sulfate, and filtered. The filtrate was evaporated to dryness to give 200 mg of a

colorless oil. The crude product was used directly in the next reaction. LCMS: m/z
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=123.1 (M +H)".
[0052] Preparation of intermediate 31 [3-(dimethylcarbamoyl)benzyl]amine
hydrochloride:
3-(((Tert-butoxycarbonyl)amino)methyl)benzoic acid (400 mg, 1.59 mmol)
was dissolved in tetrahydrofuran (5 mL). To the mixture was added
carbonyldiimidazole (337 mg, 2.39 mmol). After stirring for 3 hours, to the

mixture was added a solution of dimethylamine in tetrahydrofuran (2 M, 3.2

Dl mL, 6.4 mmol) dropwise. The tube was sealed and the mixture was reacted at
| 60 °C for 16 hours. The reaction solution was concentrated and subjected to
AN 5 column chromatography (petroleum ether:ethyl acetate = 1:1). To the
obtained white solid, a solution of hydrogen chloride in dioxane (4 M, 4 mL)
was added. After stirring at 25 °C for 2 hours, the reaction solution was
evaporated to dryness to give 263 mg of a white solid with a yield of 77%.

LCMS: m/z=179.1 (M + H)".

Examples

[0053] Example 1 Preparation of

4-benzylamino-2-[(1-methyl-1H-pyrazol-4-yl)amino |Jpyrimidin-5-carboxamide:
Step 1): Preparation of
2-chloro-4-(benzylamino)pyrimidin-5-carboxamide:

2,4-Dichloropyrimidin-5-carboxamide (2 g, 10.42 mmol) was

CIYN dissolved in tetrahydrofuran (20mL). To the mixture were added
N | o benzylamine (1.12 g, 10.45 mmol) and diisopropylethylamine (4
HN.__ NH; g, 31.01 mmol), and reacted at 25 °C for 2 hours. To the mixture

was added saturated brine (200 mL), stirred for 15 minutes, and
then filtered. The filter cake was washed with petroleum ether to
give 2.1 g of a white solid with a yield of 77%. '"H NMR (400
MHz, DMSO-ds+ DCI/D20) 6 8.84 (s, 1H), 7.48 - 7.33 (m, SH),
4.82 (s, 2H). LCMS: m/z = 263.1 (M+H)".

23



I
‘N\/j

[0054]

Step 2): Preparation of
4-benzylamino-2-[(1-methyl-1H-pyrazol-4-yl)amino]pyrimidin-5-
carboxamide:

2-Chloro-4-(benzylamino)pyrimidin-5-carboxamide (100 mg, 0.38

mmol) was dissolved in sec-butanol (3 mL). To the mixture were

N

\Nr/\ | o added 1-methyl-1H-pyrazol-4-amine (40 mg, 0.41 mmol) and
HN_ NH, trifluoroacetic acid (0.1 mL). The tube was sealed and the mixture
was reacted at 100 °C for 2 hours. The reaction solution was
concentrated, and filtered. The solid was washed with acetonitrile
to give 50 mg of a white solid with a yield of 41%. '"H NMR (300
MHz, DMSO-ds + DCI/D20) 6 8.75 (s, 1H), 7.73 (s, 1H), 7.55 (s,
1H), 7.42 - 7.36 (m, 5H), 4.79 (s, 2H), 3.79 (s, 3H). LCMS: n/z =

324.1 (M+H)".
Example 2 Preparation of

4-[(2-methoxybenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino]pyrimidin-5-carboxamide

Cl N
R

Nx
HN

NH,

Step I): Preparation of
2-chloro-4-[(2-methoxybenzyl)amino Jpyrimidin-5-carboxamide:

2,4-Dichloropyrimidin-5-carboxamide (80 mg, 0.42 mmol) was dissolved
in tetrahydrofuran (3 mL). To the mixture were added
2-methoxybenzylamine (57 mg, 0.42 mmol) and diisopropylethylamine
(161 mg, 1.25 mmol), respectively, and reacted at 25 °C for 2 hours. To
the mixture was added saturated brine (30 mL), stirred for 15 minutes and
then filtered. The filter cake was washed with petroleum ether to give 116
mg of a white solid with a yield of 95%. "H NMR (400 MHz, DMSO-ds +
DCI/D:0O) & 8.84 (s, 1H), 7.42 - 7.35 (m, 2H), 7.11 (d, J = 8.2 Hz, 1H),
7.04 - 6.96 (m, 1H), 4.79 (s, 2H), 3.86 (s, 3H); *C NMR (101 MHz,
DMSO-ds+ DCI/D20) 6 166.77, 157.63, 156.84, 148.52, 147.71, 130.55,
129.68, 122.97, 121.08, 111.64, 96.61, 56.12, 42.39. LCMS: m/z = 293.1
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(M+H)".

Step 2): Preparation of
4-[(2-methoxybenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino|pyrimi
din-5-carboxamide:

2-Chloro-4-[(2-methoxybenzyl)amino [pyrimidin-5-carboxamide (116 mg,
0.40 mmol) was dissolved in sec-butanol (3 mL). To the mixture were
added 1-methyl-1H-pyrazol-4-amine (39 mg, 0.40 mmol) and
trifluoroacetic acid (0.1mL). The tube was sealed and the mixture was
reacted at 100 °C for 2 hours. The reaction solution was concentrated and
subjected to column chromatography (dichloromethane:methanol = 95:5).
The crude product was washed with acetonitrile to give 15 mg of a white
solid with a yield of 11%. '"H NMR (400 MHz, DMSO-ds + DCI/D20) &
8.68 (s, 1H), 7.68 (s, 1H), 7.50 (s, 1H), 7.32 - 7.22 (m, 1H), 7.11 (d, J =
7.4 Hz, 1H), 7.05 (d, J = 8.2 Hz, 1H), 6.95 - 6.82 (m, 1H), 4.66 (s, 2H),
3.83 (s, 3H), 3.75 (s, 3H). >C NMR (101 MHz, DMSO-ds+ DCI/D20) &
166.86, 161.02, 157.36, 149.69, 144.70, 131.25, 129.45, 128.42, 124.82,
123.12, 120.85, 119.52, 111.38, 100.76, 56.01, 40.98, 39.31. LCMS: m/z
=354.2 (M+H)".

Example 3 Preparation of

4-[(2-fluoro-6-methoxybenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino |pyrimidin-5-carb

oxamide;:
Cl<__N
Y |
Na o)
HN_ NH,

g

Step I): Preparation of
2-chloro-4-[(2-fluoro-6-methoxybenzyl)amino |pyrimidin-5-carboxami
de:

2,4-Dichloropyrimidin-5-carboxamide (210 mg, 1.09 mmol) was
dissolved in tetrahydrofuran (8 mL). To the mixture were added
(2-fluoro-6-methoxyphenylymethylamine (170 mg, 1.09 mmol) and
diisopropylethylamine (423 mg, 3.27 mmol), respectively, and reacted

at 25 °C for 2 hours. To the mixture was added saturated brine (60mL),
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[0056]

stirred for 15 minutes and then filtered. The filter cake was washed
with petroleum ether to give 75mg of a white solid with a yield of
66%. '"H NMR (400 MHz, DMSO-ds + DCI/D>0) & 8.82 (s, 1H), 7.50 -
7.40 (m, 1H), 7.03 - 6.96 (m, 1H), 6.95 - 6.87 (m, 1H), 4.77 (s, 2H),
3.88 (s, 3H). LCMS: m/z = 311.1 (M+H)".

Step 2): Preparation of
4-[(2-fluoro-6-methoxybenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)a
mino|pyrimidin-5-carboxamide:
2-Chloro-4-[(2-fluoro-6-methoxybenzyl)amino Jpyrimidin-5-carboxami
de (75 mg, 0.24 mmol) was dissolved in sec-butanol (3 mL). To the
mixture were added 1-methyl-1H-pyrazol-4-amine (27 mg, 0.28 mmol)
and trifluoroacetic acid (0.1 mL). The tube was sealed and the mixture
was reacted at 100 °C for 2 hours. The reaction solution was
concentrated and filtered. The filter cake was washed with acetonitrile
to give 65mg of a white solid with a yield of 73%. '"H NMR (400 MHz,
DMSO-ds + DCI/D»0) & 8.72 (s, 1H), 8.03 (s, 1H), 7.75 (s, 1H), 7.45 -
7.34 (m, 1H), 7.03 - 6.93 (m, 1H), 6.93 - 6.83 (m, 1H), 4.83 (s, 2H),
3.89 (s, 3H), 3.88 (s, 3H). LCMS: m/z = 372.2 (M+H)".

Example 4 Preparation of

4-[(2,6-dimethylbenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino]pyrimidin-5-carboxami

de:

Cl N
R

Na
HN

O

NH,

Step 1): Preparation of
2-chloro-4-[(2,6-dimethylbenzyl)amino |pyrimidin-5-carboxamide:

2,4-Dichloropyrimidin-5-carboxamide (70 mg, 0.36 mmol) was
dissolved in tetrahydrofuran (4 mL). To the mixture were added
(2,6-dimethylphenyl)methylamine (50 mg, 0.37 mmol) and
diisopropylethylamine (141 mg, 1.09 mmol), and reacted at 25 °C for
2 hours. To the mixture was added saturated brine (30 mL), stirred for

15 minutes and then filtered. The filter cake was washed with
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[0057] Example

petroleum ether to give 73 mg of a white solid with a yield of 69%. 'H
NMR (400 MHz, DMSO-ds + DCI/D20O) 6 8.88 (s, 1H), 7.31 - 7.18
(m, 1H), 7.18 - 7.06 (m, 2H), 4.73 (s, 2H), 2.34 (s, 6H); °C NMR
(101 MHz, DMSO-ds + DCIV/D20) 6 166.98, 157.34, 148.46, 147.77,
137.93, 131.33, 129.36, 129.10, 96.61, 41.68, 19.77. LCMS: m/z =
291.1 (M+H)".

Step 2): Preparation of
4-[(2,6-dimethylbenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino]
pyrimidin-5-carboxamide:

2-Chloro-4-[(2,6-dimethylbenzyl)amino |pyrimidin-5-carboxamide (73
mg, 0.25 mmol) was dissolved in sec-butanol (3 mL). To the mixture
were added 1-methyl-1H-pyrazol-4-amine (30 mg, 0.31 mmol) and
trifluoroacetic acid (0.1 mL). The tube was sealed and the mixture was
reacted at 100 °C for 2 hours. The reaction solution was concentrated
and filtered. The filter cake was washed with acetonitrile to give 50
mg of a white solid with a yield of 57%. 'H NMR (400 MHz,
DMSO-ds + DCI/D:0) 6 8.76 (s, 1H), 8.08 (s, 1H), 7.75 (s, 1H), 7.18
(dd, J = 8.6, 6.3 Hz, 1H), 7.14 - 7.08 (m, 2H), 4.74 (s, 2H), 3.90 (s,
3H), 2.32 (s, 6H). LCMS: m/z = 352.2 (M+H)".

5 Preparation of

4-[(2,6-dichlorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino |Jpyrimidin-5-carboxamid

c:

Cl N
g

N o)
HN._  NH,
cl cl

Step 1):
2-chloro-4-[(2,6-dichlorobenzyl)amino]pyrimidin-5-carboxamide:

2,4-Dichloropyrimidin-5-carboxamide (70 mg, 0.36 mmol) was
dissolved in tetrahydrofuran (4 mL). To the mixture were added
(2,6-dichlorophenyl)methylamine (64 mg, 0.36 mmol) and
diisopropylethylamine (141 mg, 1.09 mmol), and reacted at 25 °C

for 2 hours. To the mixture was added saturated brine (40 mL),
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stirred for 15 minutes and then filtered. The filter cake was washed
with petroleum ether to give 110 mg of a white solid with a yield of
91 %. '"H NMR (400 MHz, DMSO-ds + DCI/D,0) & 8.93 (s, 1H),
7.67 - 7.60 (m, 2H), 7.60 - 7.50 (m, 1H), 5.03 (s, 2H). *C NMR
(101 MHz, DMSO-ds + DCI/D,0) 6 167.05, 157.86, 149.16, 147.94,
135.98, 132.68, 130.34, 129.74, 96.46, 42.77. LCMS: m/z = 331.0
(M+H)".

Step 2): Preparation of
4-[(2,6-dichlorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino
Ipyrimidin-5-carboxamide:

2-Chloro-4-[(2,6-dichlorobenzyl)amino |pyrimidin-5-carboxamide
(112 mg, 0.34 mmol) was dissolved in sec-butanol (3 mL). To the
mixture were added 1-methyl-1H-pyrazol-4-amine (40 mg, 0.41
mmol) and trifluoroacetic acid (0.1 mL). The tube was sealed and
the mixture was reacted at 100 °C for 2 hours. The reaction solution
was concentrated and then filtered. The filter cake was washed with
acetonitrile to give 110 mg of a white solid with a yield of 83%. 'H
NMR (400 MHz, DMSO-ds + DCI/D2O) 6 8.80 (s, 1H), 8.07 (s,
1H), 7.74 (s, 1H), 7.66 - 7.55 (m, 2H), 7.53 - 7.41 (m, 1H), 5.03 (s,
2H), 3.89 (s, 3H). LCMS: m/z = 392.1 (M+H)".

6 Preparation of

4-[(2,6-difluorobenzyl)amino]-2-[[ 1-(2-methoxyethyl)-1H-pyrazol-4-yl]Jamino Jpyrimidin-5-c

arboxamide;:

Cl N
]

Na
HN
F

O
NH,
F

Step I): Preparation of
2-chloro-4-[(2,6-difluorobenzyl)amino |pyrimidin-5-carboxami
de:

2,4-Dichloropyrimidin-5-carboxamide (210 mg, 1.09 mmol)
was dissolved in tetrahydrofuran (8 mL). To the mixture were

added (2,6-difluorophenylymethylamine (156 mg, 1.09 mmol)
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NH,

and diisopropylethylamine (423 mg, 3.27 mmol), respectively,
and reacted at 25 °C for 2 hours. To the mixture was added
saturated brine (80mL), stirred for 15 minutes and then filtered.
The filter cake was washed with petroleum ether to give
285mg of a white solid with a yield of 87 %. 'H NMR (400
MHz, DMSO-ds + DCI/D>0O) & 8.90 (s, 1H), 7.72 - 7.38 (m,
1H), 7.38 - 7.08 (m, 2H), 4.93 (s, 2H). LCMS: m/z = 299.0
(M+H)".

Step 2): Preparation of
4-[(2,6-difluorobenzyl)amino]-2-[[ 1-(2-methoxyethyl)-1H-pyr
azol-4-ylJamino]pyrimidin-5-carboxamide:
2-Chloro-4-[(2,6-difluorobenzyl)amino |pyrimidin-5-carboxami
de (94 mg, 0.31 mmol) was dissolved in sec-butanol (3 mL).
To the mixture were added
1-(2-methoxyethyl)-1H-pyrazol-4-amine (53 mg, 0.38 mmol)
and trifluoroacetic acid (0.1mL). The tube was sealed and the
mixture was reacted at 100 °C for 2 hours. The reaction
solution was concentrated and then filtered. The filter cake was
washed with acetonitrile to give 80 mg of a white solid with a
yield of 63%. 'H NMR (400 MHz, DMSO-ds + DCI/D20) §
8.78 (s, 1H), 8.09 (s, 1H), 7.75 (s, 1H), 7.58 - 7.39 (m, 1H),
7.19 - 7.14 (m, 2H), 4.90 (s, 2H), 4.32 (t, J = 5.1 Hz, 2H), 3.70
(t, J=5.1 Hz, 2H), 3.21 (s, 3H). LCMS: m/z = 404.2 (M+H)".

7 Preparation of

4-[(2-fluoro-6-methoxybenzyl)amino]-2-[[ 1-(2-methoxyethyl)-1H-pyrazol-4-yl]amino |pyrimi

din-5-carboxamide;
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Step 1): Preparation of
2-chloro-4-[(2-fluoro-6-methoxybenzyl)amino Jpyrimidin-5-
carboxamide:

2,4-Dichloropyrimidin-5-carboxamide (210 mg, 1.09 mmol)
was dissolved in tetrahydrofuran (8 mL). To the mixture
were added (2-fluoro-6-methoxyphenylymethylamine (170
mg, 1.09 mmol) and diisopropylethylamine (423 mg, 3.27
mmol), respectively, and reacted at 25 °C for 2 hours. To the
mixture was added saturated brine (60mL), stirred for 15
minutes and then filtered. The filter cake was washed with
petroleum ether to give 75 mg of a white solid with a yield
of 66%. 'H NMR (400 MHz, DMSO-d;+ DCI/D;0) & 8.82
(s, 1H), 7.50 - 7.40 (m, 1H), 7.03 - 6.96 (m, 1H), 6.95 - 6.87
(m, 1H), 4.77 (s, 2H), 3.88 (s, 3H). LCMS: m/z = 311.1
(M+H)".

Step 2): Preparation of
4-[(2-fluoro-6-methoxybenzyl)amino]-2-[[ 1-(2-methoxyeth
yl)-1H-pyrazol-4-ylJamino]pyrimidin-5-carboxamide:
2-Chloro-4-[(2-fluoro-6-methoxybenzyl)amino |pyrimidin-5
-carboxamide (118 mg, 0.38 mmol) was dissolved in
sec-butanol (3 mL). To the mixture were added
1-(2-methoxyethyl)-1H-pyrazol-4-amine (64 mg, 0.45
mmol) and trifluoroacetic acid (0.1 mL). The tube was
sealed and the mixture was reacted at 100 °C for 2 hours.
The reaction solution was concentrated, filtered, and washed
with acetonitrile to give 100 mg of a white solid with a yield
of 63%. 'H NMR (400 MHz, DMSO-ds+ DCI/D;0) & 8.75
(s, 1H), 8.12 (s, 1H), 7.82 (s, 1H), 7.53 - 7.33 (m, 1H), 6.98
(d, J= 8.4 Hz, 1H), 6.95 - 6.73 (m, 1H), 4.83 (s, 2H), 4.32
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(t, J = 5.1 Hz, 2H), 3.89 (s, 3H), 3.70 (t, J = 5.1 Hz, 2H),
3.21 (s, 3H). LCMS: m/z = 416.2 (M+H)".

8 Preparation of

4-[(5-hydroxypentyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino]pyrimidin-5-carboxamide:

[0060] Example
CI\(/N
N l @)
HN_  NH,
OH
N_ N
(T T
N/ N~ O
HN_  NH,
OH
[0061] Example

Step I): Preparation of
2-chloro-4-[(5-hydroxypentyl)amino [pyrimidin-5-carboxamide
2,4-Dichloropyrimidin-5-carboxamide (100 mg, 0.52 mmol) was
dissolved in tetrahydrofuran (4 mL). To the mixture were added
5-amino-1-pentanol (54 mg, 0.52 mmol) and
diisopropylethylamine (202 mg, 1.56 mmol), respectively, and
reacted at 25 °C for 2 hours. To the mixture was added saturated
brine (40 mL). After stirring for 15 minutes, the solid was filtered.
The filter cake was washed with petroleum ether to give 80 mg of
a white solid with a yield of 59%. LCMS: m/z = 259.1 (M+H)",
Step 2): Preparation of
4-[(5-hydroxypentyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino
Ipyrimidin-5-carboxamide:
2-Chloro-4-[(5-hydroxypentyl)amino]pyrimidin-5-carboxamide
(80 mg, 0.31 mmol) was dissolved in sec-butanol (3 mL). To the
mixture were added 1-methyl-1H-pyrazol-4-amine (37 mg, 0.38
mmol) and trifluoroacetic acid (0.1 mL). The tube was sealed and
the mixture was reacted at 100 °C for 2 hours. The reaction
solution was concentrated and filtered. The filter cake was
washed with acetonitrile to give 70 mg of a white solid with a
yield of 71%. "H NMR (400 MHz, DMSO-ds+ DCI/D,0) & 8.68
(s, 1H), 7.96 (s, 1H), 7.68 (s, 1H), 3.87 (s, 3H), 3.60 - 3.47 (m,
2H), 3.39 (t, /= 6.3 Hz, 2H), 1.69 - 1.54 (m, 2H), 1.51 - 1.40 (m,
2H), 1.40 - 1.29 (m, 2H). LCMS: m/z = 320.2 (M+H)".

9 Preparation of

4-[(5-methoxypentyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino |pyrimidin-5-carboxamide:
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Step 1) and Step 2) are similar to those in Example 8
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Step 3): Preparation of
4-[(5-bromopentyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino]
pyrimidin-5-carboxamide:

4-[(5-Hydroxypentyl)amino ]-2-[(1-methyl-1H-pyrazol-4-yl)amin
o]pyrimidin-5-carboxamide (60 mg, 0.19 mmol) was dissolved in
anhydrous dichloromethane (4mL). To the mixture were added
carbon  tetrabromide (187 mg, 0.56 mmol) and
triphenylphosphine (148 mg, 0.56 mmol) in sequence at 0 °C
under argon protection. The temperature was warmed to 25 °C
and the mixture was reacted for 2 hours. The reaction solution
was quenched with methanol, evaporated to dryness, and
subjected to column chromatography (dichloromethane:methanol
=10:1) to give 70 mg of a pale yellow solid with a yield of 95%.
LCMS: m/z = 382.1 (M+H)".

Step 4): Preparation of
4-[(5-methoxypentyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amin
o]pyrimidin-5-carboxamide:
4-[(5-Bromopentyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino]
pyrimidin-5-carboxamide (70 mg, 0.18 mmol) was dissolved in a
solution of sodium methoxide in methanol (33%, 7 mL), and
reacted at 25 °C for 16 hours. The reaction solution was
quenched with saturated brine, extracted with ethyl acetate, dried
over anhydrous sodium sulfate, and filtered. The filtrate was
evaporated to dryness and subjected to reversed-phase column
chromatography (water:methanol = 7:3). The crude product was
washed with acetonitrile to give 35 mg of a white solid with a
yield of 57%. "H NMR (400 MHz, DMSO-ds+ DCI/D20) & 8.69
(s, 1H), 8.02 (s, 1H), 7.76 (s, 1H), 3.90 (s, 3H), 3.53 (t, J = 6.7
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Hz, 2H), 3.31 (t, J= 6.1 Hz, 2H), 3.20 (s, 3H), 1.69 - 1.57 (m,
2H), 1.57 - 1.44 (m, 2H), 1.44 - 1.30 (m, 2H). LCMS: m/z =
334.2 (M+H)".

10 Preparation of

4-[(3-hydroxy-3-methylbutyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino ]Jpyrimidin-5-carbo

xamide:
Cl N
Y |
Na @)
HN_ NH,

Lo

o<

Step I): Preparation of methyl
3-[(5-carbamoyl-2-chloropyrimidin-4-yl)amino Jpropanoate
2,4-Dichloropyrimidin-5-carboxamide (100 mg, 0.52 mmol)
was dissolved in tetrahydrofuran (4 mL). To the mixture were
added methyl aminopropionate hydrochloride (73 mg, 0.52
mmol) and diisopropylethylamine (202 mg, 1.56 mmol),
respectively, and reacted at 25 °C for 2 hours. To the mixture
was added saturated brine (40 mL), stirred for 15 minutes, and
then filtered. The filter cake was washed with petroleum ether
to give 90 mg of a white solid with a yield of 67%. LCMS: m/z
=259.1 (M+H)".

Step 2): Preparation of methyl
3-[(5-carbamoyl-2-[(1-methyl-1H-pyrazol-4-yl)amino]pyrimidi
n-4-yl)amino Jpropanoate:

Methyl
3-[(5-carbamoyl-2-chloropyrimidin-4-yl)amino Jpropanoate (90
mg, 0.35 mmol) was dissolved in sec-butanol (3 mL). To the
mixture were added I-methyl-1H-pyrazol-4-amine (41 mg,
0.42 mmol) and trifluoroacetic acid (0.1 mL). The tube was
sealed and the mixture was reacted at 100 °C for 2 hours. The
reaction solution was concentrated. The solid was filtered, and
washed with acetonitrile to give 80 mg of a white solid with a

yield of 72 %. LCMS: m/z = 320.1 (M+H)".
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Step 3): Preparation of
o 4-[(3-hydroxy-3-methylbutyl)amino]-2-[(1-methyl-1H-pyrazol-

NH, 4-yl)amino]pyrimidin-5-carboxamide:

j\é Methyl

OH  3_[(5-carbamoyl-2-[(1-methyl-1H-pyrazol-4-yl)amino]pyrimidi
n-4-yl)amino Jpropanoate (80 mg, 0.25 mmol) was dissolved in
anhydrous tetrahydrofuran (2mL). To the mixture was added
methyl Grignard reagent (1 M, 0.75 mL, 0.75 mmol) dropwise
at 0 °C under argon protection, and reacted at 25 °C for 16
hours. The reaction solution was quenched with saturated
aqueous solution of ammonium chloride, extracted with ethyl
acetate, washed with saturated brine, dried over anhydrous
sodium sulfate, and filtered. The filtrate was evaporated to
dryness and subjected to thin layer chromatography
(dichloromethane:methanol = 10:1). The crude product was
washed with acetonitrile to give 15 mg of a white solid with a
yield of 19%. '"H NMR (400 MHz, DMSO-ds + DCI/D-0) &
8.57 (s, 1H), 8.01 (s, 1H), 7.62 (s, 1H), 3.78 (s, 3H), 3.63 - 3.47
(m, 2H), 1.71 - 1.56 (m, 2H), 1.08 (s, 6H). LCMS: m/z = 320.2
(M+H)".

[0063] Example 11 Preparation of

4-[[(1-acetylpiperidin-4-yl)methyllamino]-2-[(1-methyl-1H-pyrazol-4-yl)amino]pyrimidin-5-

carboxamide;

Cl N
g

Na 0
HN_ NH,

Step I): Preparation of tert-butyl
4-[[(5-carbamoyl-2-chloropyrimidin-4-yl)yamino]methyl]piperidin-1-ca
rboxylate:

2,4-Dichloropyrimidin-5-carboxamide (100 mg, 0.52 mmol) was
dissolved in tetrahydrofuran (4 mL). To the mixture were added

tert-butyl 4-(aminomethyl)piperidin-1-carboxylate (112 mg, 0.52
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mmol) and diisopropylethylamine (202 mg, 1.57 mmol), and reacted at
25 °C for 2 hours. To the mixture was added saturated brine (40 mL),
stirred for 15 minutes and then filtered. The filter cake was washed
with petroleum ether to give 150 mg of a white solid with a yield of
79%. LCMS: m/z =370.2 (M + H)".

Step 2): Preparation of tert-butyl
4-[[(5-carbamoyl-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)
amino methyl]piperidin-1-carboxylate:

Tert-butyl
4-[[(5-carbamoyl-2-chloropyrimidin-4-yl)aminomethyl]piperidin-1-ca
rboxylate (150 mg, 0.41 mmol) was dissolved in sec-butanol (3 mL).
To the mixture were added 1-methyl-1H-pyrazol-4-amine (48 mg, 0.49
mmol) and trifluoroacetic acid (0.1 mL). The tube was sealed and the
mixture was reacted at 100 °C for 2 hours. The reaction solution was
concentrated and filtered. The filter cake was washed with petroleum
ether to give 115 mg of a white solid with a yield of 66%. LCMS: m/z
=431.2 (M+H)".

Step 3): Preparation of
4-[[(1-acetylpiperidin-4-yl)methyl]amino]-2-[(1-methyl-1H-pyrazol-4-
yl)amino Jpyrimidin-5-carboxamide:

Tert-butyl
4-[[(5-carbamoyl-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-4-yl)
amino]methyl]piperidin-1-carboxylate (115 mg, 0.27 mmol) was
dissolved in dichloromethane (3 mL). To the mixture was added slowly
trifluoroacetic acid (1 mL) dropwise, and stirred at 25 °C for 2 hours.
The reaction solution was evaporated to dryness. The crude product
was dissolved in dichloromethane (4 mL). At 0 °C under argon
protection, triethylamine (160 mg, 1.58 mmol) was added, and stirred

for 2 minutes. Acetyl chloride (63 mg, 0.80 mmol) was then added
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dropwise, and reacted at 25 °C for 2 hours. The reaction solution was
concentrated and subjected to thin layer chromatography
(dichloromethane:methanol = 10:1) to give 30 mg of a white solid with
a two-step yield of 30%. "H NMR (400 MHz, DMSO-ds + DCI/D20) &
8.72 (s, 1H), 8.02 (s, 1H), 7.75 (s, 1H), 4.47 - 4.25 (m, 1H), 3.90 (s,
3H), 3.48 (d, J= 6.7 Hz, 2H), 3.17 - 3.02 (m, 1H), 2.54 (s, 3H), 2.13 -
2.07 (m, 2H), 2.04 - 1.89 (m, 1H), 1.80 - 1.63 (m, 2H), 1.32 - 1.05 (m,
2H). LCMS: m/z = 373.2 (M+H)".

[0064] Example 12 Preparation of

4-[[2-(1-acetylpiperidin-4-yl)ethyl]amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-

carboxamide;
Cl N
Y |
Na

HN_ NH,

0]

Boc

Step I): Preparation of tert-butyl
4-[2-[(5-carbamoyl-2-chloropyrimidin-4-yl)amino Jethyl]pi
peridin-1-carboxylate
2,4-Dichloropyrimidin-5-carboxamide (200 mg, 1.04
mmol) was dissolved in tetrahydrofuran (5 mL). To the
mixture were added tert-butyl
4-(2-aminoethyl)piperidin-1-carboxylate (238 mg, 1.04
mmol) and diisopropylethylamine (404 mg, 3.13 mmol),
respectively, and reacted at 25 °C for 2 hours. To the
mixture was added saturated brine (50 mL), stirred for 15
minutes and then filtered. The filter cake was washed with
petroleum ether to give 270 mg of a white solid with a yield
of 68%. LCMS: m/z = 384.2 (M+H)".

Step 2): Preparation of tert-butyl

4-[2-[(5-carbamoyl-2-((1-methyl-1H-pyrazol-4-yl)amino)p

yrimidin-4-yl)amino]ethyl]piperidin-1-carboxylate:
L@ Tert-butyl
B

4-[2-[(5-carbamoyl-2-chloropyrimidin-4-yl)amino Jethyl]pi
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peridin-1-carboxylate (270 mg, 0.70 mmol) was dissolved
in sec-butanol (3 mL). To the mixture were added
I-methyl-1H-pyrazol-4-amine (83 mg, 0.85 mmol) and
trifluoroacetic acid (0.1 mL). The tube was sealed and the
mixture was reacted at 100 °C for 2 hours. The reaction
solution was concentrated. The solid was filtered and
washed with acetonitrile to give 170 mg of a white solid
with a yield of 54%. LCMS: m/z = 445.3 (M+H)".

Step 3): Preparation of
4-[[2-(1-acetylpiperidin-4-yl)ethyl]amino]-2-[(1-methyl-1H
-pyrazol-4-yl)amino Jpyrimidin-5-carboxamide:

Tert-butyl
4-[2-[(5-carbamoyl-2-((1-methyl-1H-pyrazol-4-yl)amino)p
yrimidin-4-yl)amino]ethyl]piperidin-1-carboxylate (170
mg, 0.38 mmol) was dissolved in dichloromethane (6 mL).
To the mixture was added slowly trifluoroacetic acid (2
mL) dropwise, and stirred at 25 °C for 2 hours. The
reaction solution was evaporated to dryness. The crude
product was dissolved in dichloromethane (6 mL). At 0 °C
under argon protection, triethylamine (176 mg, 1.36 mmol)
was added, and stirred for 2 minutes. Acetyl chloride (69
mg, 0.88 mmol) was then added, and reacted at 25 °C for 2
hours. The reaction solution was concentrated and
subjected to thin layer chromatography
(dichloromethane:methanol = 10:1) to give 10 mg of a pale
yellow solid with a two-step yield of 7 %. '"H NMR (400
MHz, DMSO-ds + DCI/D-0O) 8 8.58 (s, 1H), 7.90 (s, 1H),
7.63 (s, 1H), 4.34 - 4.08 (m, 1H), 3.79 (s, 3H), 3.77 - 3.64
(m, 1H), 3.53 - 3.37 (m, 2H), 3.04 - 2.83 (m, 1H), 2.45 -
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2.38 (m, 1H), 1.98 (s, 3H), 1.69 - 1.55 (m, 2H), 1.52 - 1.37
(m, 3H), 1.11 - 0.79 (m, 2H). LCMS: m/z = 387.2 (M+H)".

13 Preparation of

4-[[4-amino-2-fluorobenzyl]amino]-2-[(1-methyl- 1H-pyrazol-4-yl)amino|pyrimidin-5-carbox

amide;

Cl N
R

Na o)
HN_ NH,
F

NO,

N N
T
N= Na O

HN._  NH,

NO,

Step I): Preparation of
2-chloro-4-[(2-fluoro-4-nitrobenzyl)amino |pyrimidin-5-carboxamid
e:

2,4-Dichloropyrimidin-5-carboxamide (100 mg, 0.52 mmol) was
dissolved in tetrahydrofuran (4mL). To the mixture were added
(2-fluoro-4-nitrophenylymethylamine hydrochloride (108 mg, 0.52
mmol) and diisopropylethylamine (202 mg, 1.57 mmol),
respectively, and reacted at 25 °C for 2 hours. To the mixture was
added saturated brine (40 mL). After stirring for 15 minutes, the
solid was filtered. The filter cake was washed with petroleum ether
to give 120 mg of a yellow solid with a yield of 71%. LCMS: m/z =
326.0 M+ H)".

Step 2): Preparation of
4-[[2-fluoro-4-nitrobenzyl]amino]-2-[(1-methyl-1H-pyrazol-4-yl)a
mino |pyrimidin-5-carboxamide:
2-Chloro-4-[(2-fluoro-4-nitrobenzyl)amino Jpyrimidin-5-carboxamid
e (120 mg, 0.37 mmol) was dissolved in sec-butanol (3 mL). To the
mixture were added 1-methyl-1H-pyrazol-4-amine (43 mg, 0.44
mmol) and trifluoroacetic acid (0.1 mL). The tube was sealed and
the mixture was reacted at 100 °C for 2 hours. The reaction solution
was concentrated. The solid was filtered, and washed with
acetonitrile to give 80 mg of a brown solid with a yield of 56%.

LCMS: m/z =387.1 (M + H)".
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- H N Step 3): Preparation of
\N\;j ?\l/\ | o 4-[[4-amino-2-fluorobenzyl]amino]-2-[(1-methyl-1H-pyrazol-4-yl)a
HN_  NH, mino |pyrimidin-5-carboxamide:
F 4-[[2-Fluoro-4-nitrobenzyl]amino]-2-[(1-methyl-1H-pyrazol-4-yl)a
mino Jpyrimidin-5-carboxamide (80 mg, 0.21 mmol) was dissolved
NH; in a mixed solution of ethanol (3 mL) and water (1 mL), and then a
solid of ammonium chloride (112 mg, 2.10 mmol) and iron powder
(117 mg, 2.10 mmol) were added. The mixture was heated to 70 °C
and reacted for several hours. The reaction solution was cooled,
filtered through celite, and subjected to thin layer chromatography
(dichloromethane:methanol = 10:1) to give 52 mg of a yellow solid
with a yield of 70%. '"H NMR (400 MHz, DMSO-ds + DCI/D>0) &
8.76 (s, 1H), 7.70 (s, 1H), 7.60 - 7.47 (m, 1H), 7.47 - 7.34 (m, 2H),
7.32 - 7.19 (m, 1H), 4.83 (s, 2H), 3.81 (s, 3H). LCMS: m/z = 357.2

(M+H)".
[0066] Synthesis of Examples 14-227
[0067] The synthesis of subsequent specific examples follows the synthetic route

shown below, using a method similar to that of Example 1 and using raw materials with
different substituents, to synthesize the corresponding intermediate A and target compound B,
as shown in Tables 3 and 4 below.

H

CI~__N CIN\_N N_ _N
\(, | 1) Y | 2) RZ'N/j/ \r/ |
NI 0O — = Na o — N= NI 0
Cl NH, rNH NH> rNH NH,
R1 R1
A B
[0068] Reaction conditions: 1) R!CHaNH,, DIEA, THF, 25 °C, 2-16 h;

NH,

R2-N\/T
N

Table 3 Structures and characterization of intermediate compound A and target compound B

2) , TFA, s-BuOH, 60-100°C, 2-16 h.
of Examples 14-180
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Compound A Compound B
LC LC
Ex. No. R! R? MS MS |
Name iz = Name iz = HNMR
(M+H)" (M+H)"
A-n-butvlamin (400 MHz, DMSO- ds +
Y DCI/D;0) § 8.63 (s, 1H), 7.90
2-chloro-4-n- 0-2-[(1-methy 1 1HY. 3.82
butylaminopy I-1H-pyrazol- (s, 1H), 7.63 (s, 1H), 3.82 (s,
14 7\ A 229.1 . 290.2 |3H), 3.50 (t,J=7.1 Hz, 2H),
rimidin-5-car 4-yl)amino]py
b - midin-5-carb 1.63 - 1.47 (m, 2H), 1.41 - 1.26
oxamide FHmno-ear (m, 2H), 0.88 (t,J=7.3 Hz,
oxamide
3H).
2-[(1-methyl- (400 MHz, DMSO- ds +
2-chloro-4-(n- 1H-pyrazol-4- DCI/D»0) 6 8.63 (s, 1H), 7.89
pentylamino) yhamino]-4-( (s, 1H), 7.62 (s, 1H), 3.82 (s,
15 7\ pyrimidin-5-¢ 243.1 n-pentylamino 304.2 3H), 3.56 - 3.41 (m, 2H), 1.64 -
arboxamide )pyrimidin-5- 1.49 (m, 2H), 1.36 - 1.20 (m,
carboxamide 4H), 0.91 - 0.74 (m, 3H).
4-isobutylami (400 MHz, DMSO- ds +
2-chloro-4-iso no-2-[(1-meth DCI/D-0) 6 8.65 (s, 1H), 7.89
butylaminopy yl-1H-pyrazol (s, 1H), 7.63 (s, 1H), 3.81 (s,
16 —2 D™ | 5o | 229:1 “4yhaminolp| 2202 3H), 3.39 - 3.23 (m, 2H), 2.00 -
boxamide yrimidin-5-car 1.81 (m, 1H), 0.88 (d, /=6.7
boxamide Hz, 6H).
2-[(1-methyl-
2-chloro-4-ne 1H-pyrazol-4- (400 MHz, DMSO- ds+
opentylamino yl)amino]-4-n DCI/D»0) 6 8.59 (s, 1H), 7.91
17 72 A pyrimidin-5-c| 271 |eopentylamin | S042 (s, 1H), 7.86 (s, 1H), 3.77 (s,
arboxamide opyrimidin-5- 3H), 3.23 (s, 2H), 0.79 (s, 9H).
carboxamide
4-(isopentyla (300 MHz, DMSO- ds +
2-chloro-4-(is mino)-2-[(1-m DCI/D»0) 6 8.69 (s, 1H), 8.01
opentylamino ethyl-1H-pyra (s, LH), 7.90 (s, 1H), 3.88 (s,
18 gl 7\ )pyrimidin-5- 243.1 zol-4-yl)amin 304.2 3H), 3.65 - 3.41 (m, 2H), 1.72 -
carboxamide o]pyrimidin-5 1.56 (m, 1H), 1.56 - 1.39 (m,
-carboxamide 2H), 0.97 - 0.80 (m, 6H).
4-[(3,3-dimet (400 MHz, DMSO- ds +
2-chloro-4-[(3 hylbutyl)amin
. DC1/D>0) 6 8.62 (s, 1H), 7.91
,3-dimethylbu 0]-2-[(1-meth
19 I [tybaminolpyr| 257.1 |yl-1H-pyrazol| 3182 (s, 1H), 7.63 (s, 1H), 3.80 (s,
imidin-s-cob | |Aeyaming] o [PH),3.53 (/=8 1 Hz, 2H),
N -y’ )ammnop 1.52 - 1.39 (m, 2H), 0.90 (s,
oxamide yrimidin-5-car
) 9H).
boxamide
2 chloro4-[4 121—{[(1—n:;thly41‘— (400 MHz, DMSO- ds+
~ehoro=a- “byrazoaa- DCU/D,0) & 8.67 (s, 1H), 7.95
-methylpentyl ylhamino]-4-[( (s, 1H), 7.68 (s, 1H), 3.87 (s
20 7\ Jamino)pyrim | 257.1 |4-methylpenty| 318.2 31’{) 3 ’55'_ 3 43 (m, ’21_'1) ) 7’1 i
idin-5-carbox Damino)pyrim 1.4 > 3H ’ 19711 6’ :
amide idin-5-carbox 45 (m, 3H), 1.27 - 1.16 (m,
amide 2H), 0.91 - 0.74 (m, 6H).
2-[(1-methyl- (400 MHz, DMSO-ds +
2-chloro-4-(h 1H-pyrazol-4- DCI/D,0O) 6 8.69 (s, 1H), 7.96
eptylamino)p yhamino]-4-( (s, IH), 7.70 (s, 1H), 3.87 (s,
21 A yrimidin-S-ca| 2/ ! |heptylaminoyp| -2 |3H), 3.60 - 3.46 (m, 2H), 1.69 -
rboxamide yrimidin-5-car 1.52 (m, 2H), 1.40 - 1.15 (m,
boxamide 8H), 0.92 - 0.76 (m, 3H).
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2-chloro-4-[(c

4-[(cyanomet
hyl)amino]-2-

(400 MHz, DMSO- dg +

anomethyl)a 1-methyl-1H
22 Elnino]pyrii]ngd 212.0 [—i)yrazolzl—yl) 273.1 DCI/D;0) 3 8.83 (s, IH), 8.14
NC in-5-carboxa amino|pyrimi (s, 1H), 7.81 (s, 1H), 4.66 (s,
. . 2H), 3.91 (s, 3H).
mide din-5-carboxa
mide
4-[(2-cyanoet
2-chloro-4-[(2 hyl)amino]-2- (400 MHz, DMSO- ds +
-cyanoethyl)a [(1-methyl-1H DCI/D;0) 6 8.73 (s, 1H), 7.96
23 mino]pyrimid | 226.0 |-pyrazol-4-yl)| 287.1 |(s, 1H), 7.64 (s, 1H), 3.87 (s,
CN in-5-carboxa amino]pyrimi 3H), 3.85 - 3.77 (m, 2H), 2.92
mide din-5-carboxa (t,J=6.7 Hz, 2H).
mide
4-[(2-hydroxy
2-chloro-4-[(2 ethyl)amino]- (400 MHz, DMSO-ds +
“hydroxyethyl 2-{(1-methyl- DCID;0) 5 8.70 (s, 1H), 8.01
24 Yamino|pyrim | 217.0 |1H-pyrazol-4-| 278.1 (s, 1H), 7.72 '(s II—’I) 3 é9 '(s
OH idin-5-carbox ylhamino]pyri 31’{) 3 6’9 _'3 54 (’m, 41_’1) ’ ’
amide midin-5-carbo e ’ '
xamide
4-[(2-methoxy
2-chloro-4-[(2 ethyl)amino]- (300 MHz, DMSO- ds +
Z\ -methoxyethy 2-[(1-methyl- DCI/D;0) 6 8.72 (s, 1H), 8.05
25 Damino]pyri | 231.1 |1H-pyrazol-4-| 292.1 |(s, 1H), 7.96 (s, 1H), 3.90 (s,
/O midin-5-carbo yl)apﬁno]pyri 3H), 3.77 - 3.67 (m, 2H), 3.63 -
xamide midin-5-carbo 3.51 (m, 2H), 3.31 (s, 3H).
xamide
4-[3-methoxy (400 MHz, DMSO- dg +
2-chloro-4-[(3 propyl)amino] DCI/D,0) & 8.68 (s, 1H), 7.98
-methoxyprop -2-[(1-methyl- (s, 1H), 7.70 ('S IHS 3 8’7 ('s
26 yDamino]pyri| 245.1 |1H-pyrazol-4-| 306.2 3111) 3 ’78'- 3 Si (m,’2H) 3 42
0 midin-5-carbo ylamino]pyri t j=6 0 Hz' 2H), 3.25 ’(s '3H)
\ xamide midin-5-carbo 1’98 i 1' 49 (I;I, 2H’) ’ T
xamide ) ) )
4-[(cycloprop (300 MHz, DMSO- dy +
2-chloro-4-[(c ylmethylami DCID:0) & 8.71 (s, 1H), 7.98
yclopropylme no]-2-[(1-met (s, 1H), 7.71 '(s lﬁ) 3 ég .(s
27 thyl)amino]py| 227.1 |hyl-1H-pyraz| 288.1 31’{) 3 417 i 337 ’(m, 2i{) '1 2 i
rimidin > car ‘])1'4'.y1).3m;° 1.05 (m, 1H), 0.58 - 042 (m,
oxamide pyrimidin-5- e ’
carboxamide 2H), 0.37 - 0.21 (m, 2H).
4-[(cyclobutyl (400 MHz, DMSO- ds +
2-chloro-4-[(c methyl)amino DCI/D,0O) 6 8.65 (s, 1H), 7.89
yclobutylmeth ]-2-[(1-methyl (s, IH), 7.63 (s, 1H), 3.81 (s,
28 5\ yDamino]pyri| 241.1 |-1H-pyrazol-4| 302.2 |3H), 3.54 (d, J = 6.9 Hz, 2H),
midin-5-carbo -yl)amino]pyr 2.69 - 2.55 (m, 1H), 2.05 - 1.90
xamide imidin-5-carb (m, 2H), 1.89 - 1.77 (m, 2H),
oxamide 1.75 - 1.58 (m, 2H).
4-[(cyclopent (400 MHz, DMSO-ds +
2-chloro-4-[(c ylmethyl)ami DCI/D,0O) 6 8.64 (s, 1H), 7.89
yclopentylmet no]-2-[(1-met (s, IH), 7.62 (s, 1H), 3.80 (s,
29 hyl)amino]pyr| 255.1 |hyl-1H-pyraz | 316.2 |3H), 3.51 - 3.33 (m, 2H), 2.27 -
imidin-5-carb ol-4-yl)amino 2.08 (m, 1H), 1.76 - 1.62 (m,
oxamide Jpyrimidin-5- 2H), 1.61 - 1.36 (m, 4H), 1.32 -

carboxamide

1.10 (m, 2H).
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2-chloro-4-[(c

4-[(cyclohexy
Imethyl)amin

(400 MHz, DMSO- ds +
DCU/D,0) § 8.54 (s, 1H), 8.25 -

yclohexylmet 0]-2-[(1-meth
30 hyl)amino]pyr| 269.1 |yl-1H-pyrazol| 330.2 ?g 12(()HE’ 21{2)151)3'7176(285—3{2’53('27
imidin-5-carb -4-yl)amino]p 6H5 1 lril’_ 0 8’6 (ﬁl’ 3H)' 0 gén’_
oxamide yrimidin-5-car - ' >
boxamide 0.68 (m, 2H).
7 ehlorod > A(1-methy- (400 MHz, DMSO- do +
~chloro-4-[[( -pyrazol-4- DCUD;0) & 8.62 (s, 1H), 7.89
tetrahydro-2H yDamino]-4-[[ i
4] tetrahvdro2 (s, 1H), 7.63 (s, 1H), 3.86 - 3.68
31 -pyran-4-yhim| oy ) (tetrahydro-2 |55, 5 17 Sy 343 - 331 (m, 2H),
cthylJamino]p H-pyran-4-yl) 3.25 - 3.09 (m, 2H), 1.91 - 1.76
0 yrimidin-5-ca methyl]Jamino (' lH)' 155 - 1 39 ’ ( 21'_1)
rboxamide |pyrimidin-5- 1%3 1 ’11 ( 2H)' s ’
carboxamide ’ A, ’
4-[(2-cyclopro (400 MHz, DMSO- ds +
2-chloro-4-[(2 pylethyl)amin DCI/D;0) 6 8.64 (s, 1H), 7.91
-cyclopropyle 0]-2-[(1-meth (s, 1H), 7.64 (s, 1H), 3.82 (s,
32 thyl)amino]py| 241.1 |yl-1H-pyrazol| 302.2 |3H), 3.56 (t,J=6.9 Hz, 2H),
rimidin-5-car -4-yl)amino]p 1.65 - 1.32 (m, 2H), 0.84 - 0.57
boxamide yrimidin-5-car (m, 1H), 0.51 - 0.23 (m, 2H),
boxamide 0.16 - 0.13 (m, 2H).
4-[(2-cyclope (400 MHz, DMSO- ds +
2-chloro-4-[(2 ntylethyl)ami DCI/D;0) 6 8.62 (s, 1H), 7.89
-cyclopentylet no]-2-[(1-met (s, 1H), 7.62 (s, 1H), 3.80 (s,
33 hyl)amino]pyr| 269.1 |hyl-1H-pyraz | 330.2 |3H), 3.48 (t,J=7.6 Hz, 2H),
imidin-5-carb ol-4-yl)amino 1.79 - 1.62 (m, 3H), 1.61 - 1.46
oxamide Jpyrimidin-5- (m, 4H), 1.46 - 1.35 (m, 2H),
carboxamide 1.13-0.95 (m, 2H).
(400 MHz, DMSO- do +
4-[(2-cyclohe DCUD;0) 5 8.63 (s, 1H), 7.90
2-chloro-4-[(2 xylethyl)amin
(s, IH), 7.61 (s, 1H), 3.82 (s,
-cyclohexylet 0]-2-[(1-meth 3H), 3.52 (t,J = 7.6 Hz, 2H)
34 hyl)amino]pyr| 283.1 |yl-1H-pyrazol| 344.2 | 75’ i '1 55 (’m’ SH') ) 5’2 i 1’42
imidin-3-carb -4-ylamino]p (m, 2H), 134 - 1.24 (m, 1H),
oxamide yrimidin-3-car 1.21 - 1.03 (m, 3H), 0.95 - 0.82
boxamide (m, 2H)
-chloro -2 >l methy (400 MHz, DMSO- dg +
oot T DCI/D:0)  8.63 (s, 1H), 7.90
-(tetrahydro-2 yDamino]-4-[[
u A-y1) 2-(tetrahydro- (s, IH), 7.62 (s, 1H), 3.81 (s,

35 "PYTan-A-yUl ogs | ooytetrany 346.2 |3H), 3.79 - 3.66 (m, 2H), 3.58 -
ethyl]Jamino]p 2H-pyran-4-yl 3.43 (m, 2H), 320 (t,J= 11.7
yrimidin-5-ca )ethyl]amino] : > i ’

e} ) R Hz, 2H), 1.62 - 1.40 (m, 5H),
rboxamide pyrimidin-5-c 1.22 - 1.00 (m, 2H)
arboxamide ) Ao, )
4-4 [4’—(dimeth
Srehloro 4 ylamminojben. (400 MHz, DMSO-dq +
A 1;Eenzya 213;‘“;231} . DCID0) 5 8.74 (s, 1H), 7.96 -
36 MOBENZYI | 306 1 Yol 367.2 (7.79 (m, 2H), 7.74 (s, 1H), 7.68
1H- 1-4-
aminoj pyrazol-4 -7.43 (m, 3H), 4.82 (s, 2H)
—N\ pyrimidin-5-¢ ylamino]pyri 3 8'2 (s, 3H) 3’1 4 (s 61-1) ’
arboxamide midin-5-carbo ’ ’ > ’ ’
xamide
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2-chloro-4-[(4

4-[(4-fluorobe
nzyl)amino]-2

(300 MHz, DMSO- de +

-fluorobenzyl) -[(1-methyl-1 DCI/D;0) 6 8.75 (s, 1H), 7.80
37 amino|pyrimi | 281.1 |H-pyrazol-4-y| 342.1 |(s, 1H), 7.61 (s, 1H), 7.43 - 7.31
din-5-carboxa Damino]|pyrim (m, 2H), 7.24 - 7.15 (m, 2H),
F mide idin-5-carbox 4.77 (s, 2H), 3.82 (s, 3H).
amide
2 chlorod-{(4 4'[(41')mefhyl]b (400 MHz, DMSO- dg+
“OnOTo- nzyL)amino - DCU/D-0) & 8.66 (s, 1H), 7.69
-methylbenzyl 2-[(1-methyl-
. . (s, 1H), 7.50 (s, 1H), 7.14 (d, J
38 Jamino]pyrim | 277.1 |1H-pyrazol-4-| 3382 |~ ] 5 —73
idin-5-carbox yDamino]pyri = 7.8 Hz,2H),7.09(d, /=7.
! . AT Hz, 2H), 4.64 (s, 2H), 3.72 (s,
. 3H), 2.19 (s, 3H).
xamide
4-[(4-chlorobe
2-chloro-4-[(4 nzyl)amino]-2 (400 MHz, DMSO- ds +
-chlorobenzyl -[(1-methyl-1 DCI/D»0) 6 8.69 (s, 1H), 7.67
39 Yamino]pyrim | 297.0 |H-pyrazol-4-y| 358.1 |(s, 1H), 7.46 (s, 1H), 7.42-7.36
idin-5-carbox Damino]|pyrim (m, 2H), 7.35 - 7.28 (m, 2H),
cl amide idin-5-carbox 4.73 (s, 2H), 3.76 (s, 3H).
amide
2-chloro4-[(4 N (300 MHz, DMSO- dg +
enoro Y DCI/D:0) 3 8.73 (s, 1H), 7.81
-methoxybenz -2-[(1-methyl-
. . (s, 1H), 7.59 (s, 1H), 7.33 - 7.22
40 yDamino]pyri| 293.1 |1H-pyrazol-4-| 354.2
midin-5-carbo yl)amino]pyri (m, 2H), 6.94 - 6.89 (m, 2H),
—0 . o 4.70 (s, 2H), 3.82 (s, 3H), 3.74
xamide midin-5-carbo
. (s, 3H).
xamide
2-chloro-4-[(4 bens B‘Zﬂm (400 Mz, DMSO- de ¢
Y DCI/D;0) § 8.73 (s, 1H), 7.85
-hydroxybenz -2-[(1-methyl-
X . (s, 1H), 7.64 (s, 1H), 7.15(d, J
41 yDamino]pyri| 279.1 |1H-pyrazol-4-| 340.1 |~ 2.1 JH). 6.80 (d. J = 8 1
idin-5-carbo ylamino]pyri = 8.1 Hz, 2H), 6.80 (d, /= 8.
Ho fdin->- /] Hz, 2H), 4.65 (s, 2H), 3.84 (s,
xamide midin-5-carbo
. 3H).
xamide
4-[(3-fluorobe
2-chloro-4-[(3 nzyl)amino]-2 (300 MHz, DMSO- ds +
-fluorobenzyl) -[(1-methyl-1 DCI/D»0) 6 8.75 (s, 1H), 7.73
42 . amino|pyrimi | 281.1 |H-pyrazol-4-y| 342.1 |(s, 1H), 7.53 (s, l1H), 7.45-7.38
din-5-carboxa Damino]|pyrim (m, 1H), 7.22 - 7.04 (m, 3H),
mide idin-5-carbox 4.81 (s, 2H), 3.80 (s, 3H).
amide
4-[(3-chlorobe
2-chloro-4-[(3 nzyl)amino]-2 (400 MHz, DMSO- ds +
-chlorobenzyl -[(1-methyl-1 DCI/D»0) 6 8.74 (s, 1H), 7.80
43 C'd Yamino]pyrim | 297.0 |H-pyrazol-4-y| 358.1 |(s, L1H), 7.59 (s, 1H), 7.36 - 7.23
idin-5-carbox )amino]pyrim (m, 4H), 4.80 (s, 2H), 3.84 (s,
amide idin-5-carbox 3H).
amide
2-chloro-4-[(3 :r_lgal_)r;;ti}rll}:)l]]? (100 MHz, DMS0- de +
Y DC/D-0) & 8.74 (s, 1H), 7.79
-methylbenzyl 2-[(1-methyl-
. . (s, 1H), 7.59 (s, 1H), 7.30- 7.22
44 Jamino]pyrim | 277.1 |1H-pyrazol-4-| 338.2
idin-5-carbox ylamino]pyri (m, TH), 7.19 - 7.09 (m, 3H),
) o 4.74 (s, 2H), 3.81 (s, 3H), 2.29
amide midin-5-carbo
. (s, 3H).
xamide
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4-[(3-methoxy

(400 MHz, DMSO- dg +

2-chloro-4-[(3 benzyl)amino] DCI/D,0) § 8.68 (s, 1H), 7.69
-methoxybenz -2-[(1-methyl-
4 X ) (s, IH), 7.51 (s, 1H), 7.33 - 7.16
5 yDamino]pyri| 293.1 |1H-pyrazol-4-| 354.2
/O midin-5-carbo yDamino]pyri (m, 1H), 6.97 - 6.77 (m, 3H),
. 4 4.71 (s, 2H), 3.74 (s, 3H), 3.68
xamide midin-5-carbo
. (s, 3H).
xamide
4-[(3-trifluoro
methylbenzyl)
2tri?]llf§fofn£$ amino]-2-[(1- (400 MHz, DMSO- ds+
) . methyl-1H-py DCI/D>0) & 8.73 (s, 1H), 8.05 -
46 Facd ylbenzyDamin| 3310001 g yhami| 3921 1731 (m, 6H), 4.87 (s, 2H), 3.78
o]pyrimidin-5 Tl
b d no]pyrimidin- (s, 3H).
-earboxamide 5-carboxamid
e
2 chlorod-[(3 ﬁj%;ryn?‘;ﬁfg (400 MHz, DMSO- ds +
~emioro- y DCU/D,0) & 8.75 (s, 1H), 7.79 -
-cyanobenzyl) -[(1-methyl-1 7.73 (m, 2H), 7.71 - 7.64 (m,
47 ch ammo]pyrlml 288.1 H—pyrazol—4—y 349.1 1H), 7.64 - 7.55 (m, 1H), 7.53
din-5-carboxa Damino]|pyrim
mide idin-5-carbox (s, 1H),7.43 - 7.36 (m, 1H),
) 4.85 (s, 2H), 3.82 (s, 3H).
amide
2-[(1-methyl-
2-chloro-4-[[3 1H-pyrazol-4- (400 MHz, DMSO-ds+
-(dimethylcar yhamino]-4-[[ DCI/D»0) 6 8.74 (s, 1H), 7.76
48 bamoyl)benzy 334.1 3-(dimethylca 3952 (s, 1H), 7.53 (s, 1H), 7.47 - 7.41
o Jamino]pyri " |rbamoyl)benz “ |(m, 2H), 7.36 - 7.28 (m, 2H),
_ midin-5-carbo yllamino]pyri 4.83 (s, 2H), 3.78 (s, 3H), 2.97
N
\ xamide midin-5-carbo (s, 3H), 2.81 (s, 3H).
xamide
4-[(2-fluorobe
2-chloro-4-[(2 nzyl)amino]-2 (300 MHz, DMSO- ds +
R -fluorobenzyl) -[(1-methyl-1 DCI/D,0O) 6 8.76 (s, 1H), 7.71
49 amino|pyrimi | 281.1 |H-pyrazol-4-y| 342.1 |(s, 1H), 7.49 (s, 1H), 7.43 - 7.14
din-5-carboxa )amino]pyrim (m, 4H), 4.82 (s, 2H), 3.79 (s,
mide idin-5-carbox 3H).
amide
2-[(1-methyl-
2-chloro-4-[(2 1H-pyrazol-4- (400 MHz, DMSO- ds +
-methylbenzyl ylhamino]-4-[( DCI/D»0) 6 8.76 (s, 1H), 7.63
50 Yamino]pyrim | 277.1 |2-methylbenz | 338.2 |(s, 1H), 7.53 (s, 1H), 7.32-7.26
idin-5-carbox ylamino]pyri (m, 4H), 4.73 (s, 2H), 3.76 (s,
amide midin-5-carbo 3H), 2.32 (s, 3H).
xamide
2-[(1-methyl- (400 MHz, DMSO- ds +
2-chloro-4-[(2 1H-pyrazol-4- DCI/D»0) 6 8.74 (s, 1H), 7.67
-ethylbenzyl)a ylhamino]-4-[( (s, LlH), 7.51 (s, 1H), 7.34 - 7.23
51 mino|pyrimid | 291.1 |2-ethylbenzyl)| 352.2 |(m, 2H), 7.23 - 7.10 (m, 2H),
in-5-carboxa amino]pyrimi 4.78 (s, 2H), 3.74 (s, 3H), 2.66
mide din-5-carboxa (q, /J=7.6 Hz, 2H), 1.17 (t,J =
mide 7.5 Hz, 3H).
4-[(2-cyclopro (400 MHz, DMSO-ds+
2‘°h{°r‘;'4'[f§ pylbenzylami DCD0) 5 8.77 (s, 1H), 7.68
-eyelopropy n0]-2-[(1-met (s, 1H), 7.55 (s, 1H), 7.29 - 7.21
52 enzyl)amino] | 303.1 364.2
pyrimidin-5-c hyl-1H-pyraz (m, 1H), 7.20 - 7.17 (m, 2H),
arboxamide ol-4-yl)amino 7.10 - 7.08 (m, 1H), 4.92 (s,

Jpyrimidin-5-

2H), 3.76 (s, 3H), 2.05 - 1.89
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carboxamide

(m, [H), 1.00 - 0.85 (m, 2H),
0.72 - 0.57 (m, 2H).

2-chloro-4-[(2

4-[(2-chlorobe
nzyl)amino]-2

(400 MHz, DMSO-ds +

cl -chlorobenzyl -[(1-methyl-1 DCI/D»0) 6 8.77 (s, 1H), 7.60 -
53 d\ Yamino]pyrim | 297.0 |H-pyrazol-4-y| 358.1 |7.48 (m, 2H), 7.44 (s, 1H), 7.39
idin-5-carbox Damino]|pyrim -7.31 (m, 2H), 7.30 - 7.24 (m,
amide idin-5-carbox 1H), 4.82 (s, 2H), 3.76 (s, 3H).
amide
2-[(1-methyl-
2-chloro-4-[(2 L pyrazohd: (400 MHz, DMSO-ds +
Fac _triftuorometh yhaminol4-[( DCID:0) 5 8.81 (s, 1H), 7.84
54 d ylbenzyl)amin| 331.0 hylbenzyl)ami 392.1 |(s, 1H), 7.68 (s, 1H), 7.62 - 7.52
o]pyrimidin-5 Y.OeNZY> i (m, 2H), 7.49 - 7.39 (m, 2H),
carboxamide nolpyrimidin 4.97 (s, 2H), 3.71 (s, 3H).
e
4-[(2-cyanobe
2-chloro-4-[(2 nzyl)amino]-2 (400 MHz, DMSO-ds +
DCI/D>0) 6 8.80 (s, 1H), 7.97 -
NC -cyanobenzyl) -[(1-methyl-1 7.88 (m, 1H), 7.78 - 7.66 (m,
55 amino|pyrimi | 288.1 |H-pyrazol-4-y| 349.1 |,; L .
din-5-carboxa Damino]|pyrim 2H), 7.63 (s, 1H), 7.56 - 7.50
mide idin-5-carbox (m, 2H), 4.96 (s, 2H), 3.79 (s,
amide 3H).
4-[(2-hydroxy
I T
HO -hydroxybenz -2-[(1-methyl- : ' A
56 d\ yDamino]pyri| 279.1 |1H-pyrazol-4-| 340.1 (s, 1H), 7.63 (s, 1H), 7.18 - 7.11
o . . (m, 1H), 7.11 - 7.03 (m, 2H),
midin-5-carbo ylamino]pyri
xamide midin-5-carbo 6.81 - 6.74 (m, [H), 4.68 (s,
camide 2H), 3.83 (s, 3H).
(400 MHz, DMSO-d¢ +
4-[(2-ethoxyb DCI/D-0) 5 8.71 (s, 1H), 7.80
2-chloro-4-[(2 enzyl)amino]- (s, 1H). 7.60 (s, 1H), 7.36 - 7.24
s -ethoxybenzyl 2-[(1-methyl- ( ’ IH’) 7 24 _’7 12’( ) 1H) )
57 >\:/Z jaminolpyrim | 307.1 | IH-pyrazol-4-| 368.2 |7 =82 Hz 11% 07
“hnafn f;ébox ryrggglngoc]gfg; 6.83 (m, 1H), 4.71 (s, 2H), 4.11
<amide (q,/=6.9 Hz, 2H), 3.82 (s, 3H),
1.37 (t,J=6.9 Hz, 3H).
4-[(2-isopropo (400 MHz, DMSO-ds+
X DCI/D»0) 6 8.72 (s, 1H), 7.86
2-chloro-4-[(2 xybenzyl)ami
. (s, 1H), 7.64 (s, 1H), 7.32 - 7.25
>—o -isopropoxybe no]-2-[(1-met (m, 1H), 7.20 - 7.12 (m, 1H)
58 Cg\ nzyDamino]p | 321.1 |hyl-1H-pyraz | 382.2 7.07 (d ’J= g2 H'Z 1H), 6 93 i
yrimidin-5-ca ol-4-yl)amino ’ i ’ i i
rboxamide Jpyrimidin-5- 6.84 (m, 1H), 4.79 - 4.61 (m,_
carboxamide 3H), 3.84 (s, 3H), 1.28 (d, J =
6.0 Hz, 6H).
2-[(1-methyl-
2-chloro-4-[(2 1H-pyrazol-4-
Fco -trifluorometh ylhamino]-4-[( (300 MHz, DMSO-d¢ +
59 : d oxybenzyl)am 3470 2-trifluoromet 4081 DCI/D»0) 6 8.77 (s, 1H), 7.68
ino|pyrimidin " | hoxybenzyl)a (s, 1H), 7.54 - 7.33 (m, 5H),
-5-carboxami mino]pyrimidi 4.84 (s, 2H), 3.76 (s, 3H).
de n-5-carboxam
ide
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2-chloro-4-[[2

2-[(1-methyl-
1H-pyrazol-4-

(400 MHz, DMSO-ds+

% .o -(methylsulfo yhamino]-4-[[ i
-5 nyl)benzyl]a 2-(methylsulf DCI/D:0) 8 8.76 (s, 1H), 7.68
60 mino]pyrimid 341.0 onyl)benzyl]a 402.1 |7.60 (m, 3H), 7.46 - 7.35 (m,
rmnolpy ybenzya 3H), 5.20 (s, 2H), 3.72 (s, 3H),
in-5-carboxa mino]pyrimidi 3.29 (s, 3H)
mide n-5-carboxam =7 (5 ’
ide
4-[[2-(methox
2-chloro-4-[[2 ymethyl)benz (400 MHz, DMSO-ds +
\ . DCI/D»0) 6 8.74 (s, 1H), 7.72
o) -(methoxymet yl]Jamino]-2-[(
hyl)benzyl]a I-methyl-1H- (s, IH), 7.56 (s, 1H), 7.48 - 7.36
61 ’ 70 3071 368.2 |(m, 1H), 7.36 - 7.28 (m, 2H),
mino]pyrimid pyrazol-4-yl)a 7.28 - 7.17 (m, 1H), 4.82
in-5-carboxa mino|pyrimidi SN 482,
mide n-5-carboxam 2H), 4.52 (s, 2H), 3.77 (s, 3H),
ide 3.31 (s, 3H).
4-[(2,3-difluor
2-chloro-4-[(2 obenzyl)amin (400 MHz, DMSO-ds +
. DCI/D>0O) 6 8.76 (s, 1H), 7.74
R ,3-difluoroben 0]-2-[(1-meth (s, 1H), 7.48 (s, 1H), 7.45 - 7.31
62 zylamino]pyr| 299.0 |yl-1H-pyrazol| 360.1 5 s 18 18, e
F imidin-5-carb -4-yl)amino]p (m, TH), 7.25 - 7.15 (m, 1H),
oxamide yrimidin-5-car 7:15-7.01 (m, [H), 4.86 (s,
boxamide 2H), 3.80 (s, 3H).
4-[(2-fluoro-3
2-chloro-4-[(2 -chlorobenzyl
; fluoro-3-chlo yamino]-2-[(1- (400 MHz, DM30-de +
robenzyl)ami methvl-1H- DCI/D»0) 6 8.76 (s, 1H), 7.71
63 o YUAML| 415 ) YoIUPY 3761 (s, 1H), 7.60 - 7.40 (m, 2H),
no]pyrimidin- razol-4-yl)ami 7.34 -7.12 (m, 2H), 4.85
5-carboxamid no]pyrimidin- 34 -7.12 (m, 2H), 4.85 (s,
. 2H), 3.80 (s, 3H).
e 5-carboxamid
e
4-[(2,3-dichlo
2-chloro-4-[(2 robenzyl)amin (400 ~ MHz, DMSO-ds =+
cl . DCI/D>0O) & 8.77 (s, 1H), 7.68 -
,3-dichlorobe 0]-2-[(1-meth 7.57 (m, 1H), 7.45 (s, 1H), 7.42
64 |ci nzyl)amino]p | 331.0 |yl-1H-pyrazol| 392.1 | '7 29H(1’m’ 2ﬁ) '7 2383(d J’= 7 3
yrimidin-3-ca -4-yljamino]p Hz, 1H), 4.84 (s, 2H), 3.73 (s,
rboxamide yrimidin-5-car 3H)
boxamide '
4-[(2-chloro-3
2-chloro-4-[(2 -fluorobenzyl)
-chloro-3-fluo amino]-2-[(1- (400 MHz, DMSO-ds +
cl robenzyljami methvl-1H DCI/D»0) 6 8.78 (s, 1H), 7.55
65 | no]pyrifm G| 3150 razolzl:yl);r)n}; 376.1 |(s, 1H), 7.49 - 7.29 (m, 3H),
5-carboxamid no]pyrimidin- (71§I—(IS)’ IH), 4.85 (s, 2H), 3.76
e 5-carboxamid 5 ’
e
4-[(2-methyl-
2-chloro-4-[(2 3-chlorobenzy (400 MHz, DMSO-ds+
-methyl-3-chl Damino]-2-[(1 DCI/D»0) 6 8.77 (s, 1H), 7.57
66 orobenzyl)am 311.0 -methyl-1H-p 372 1 (s, 1H), 7.47 (s, 1H), 7.40(d, J
cl ino|pyrimidin ’ yrazol-4-yl)a " |=7.9Hz, 1H), 7.29 - 7.04 (m,
-5-carboxami mino|pyrimidi 2H), 4.78 (s, 2H), 3.74 (s, 3H),
de n-5-carboxam 2.36 (s, 3H).
ide
2-chloro-4-[(2 4-[(2,3-dimet (300 MHz, DMSO-ds +
67 ,3-dimethylbe| 291.1 |hylbenzyl)ami| 352.2 |DCI/D-O) & 8.76 (s, 1H), 7.74

nzyl)amino]p

no]-2-[(1-met

(s, 1H), 7.61 (s, 1H), 7.18 - 6.98

46




yrimidin-5-ca

hyl-1H-pyraz

(m, 3H), 4.75 (s, 2H), 3.79 (s,

rboxamide ol-4-yl)amino 3H), 2.29 (s, 3H), 2.21 (s, 3H).
Jpyrimidin-5-
carboxamide
4-[(2,3-dimet
2-chloro-4-[(2 hoxybenzyl)a (400  MHz, DMSO-ds +

,3-dimethoxy

mino]-2-[(1-m

DCI/D:0) § 8.74 (s, 1H), 7.75
(s, LH), 7.58 (s, 1H), 7.14 - 6.97

—0
e P e R e el P e e e
. AR 2H), 3.83 (s, 3H), 3.80 (s, 3H),
carboxamide o]pyrimidin-5 3.78 (s, 3H)
-carboxamide ' ’ '
4-[(2,4-difluor
F 2-chloro-4-[(2 obenzyl)amin (400 MHz, DMSO-ds +
,4-difluoroben 0]-2-[(1-meth DCI/D-0O) & 8.75 (s, 1H), 7.79
69 b zylDamino]pyr| 299.0 |yl-1H-pyrazol| 360.1 |(s, 1H), 7.52 (s, 1H), 7.41 - 7.24
imidin-5-carb -4-yDamino]p (m, 2H), 7.16 - 6.98 (m, 1H),
F oxamide yrimidin-5-car 4.78 (s, 2H), 3.82 (s, 3H).
boxamide
4-[(2-fluoro-4
: petoot ] ool g i owsods
%;g\ robenzyljami methyl-1H-py DCI/D>0O) & 8.76 (s, 1H), 7.76
70 AR 315.0 .| 376.1 |(s, 1H), 7.57 - 7.43 (m, 2H),
no]pyrimidin- razol-4-yl)ami
cl 5-carboxamid no]pyrimidin- 740 - 7.19 (m, 2H), 479 (s,
. 2H), 3.82 (s, 3H).
e 5-carboxamid
e
4-[(2-fluoro-4
2-chloro-4-[(2 -(trifluoromet
R -fluoro-4-(trifl hyl)benzyl)am (300 MHz, DMSO-ds +
71 d\ uoromethyl)b 349.0 ino]-2-[(1-met 410.1 DCI/D-0) 6 8.77 (s, 1H), 7.80 -
enzyl)amino] " | hyl-1H-pyraz 7 17.67 (m, 2H), 7.61 - 7.49 (m,
FsC pyrimidin-5-¢ ol-4-yl)amino 3H), 4.90 (s, 2H), 3.82 (s, 3H).
arboxamide Jpyrimidin-5-
carboxamide
4-[(2-chloro-4
2-chloro-4-[(2 -fluorobenzyl) (400 MHz, DMSO-ds +
Cl -chloro-4-fluo amino]-2-[(1- DCI/D;0) & 8.78 (s, 1H), 7.63
7 %;g\ robenzyl)ami 315.0 methyl-1H-py 376.1 (s, 1H), 7.60 - 7.51 (m, 1H),
no]pyrimidin- " |razol-4-yl)ami 747 (s, 1H), 741 - 7.27 (m,
F 5-carboxamid no]pyrimidin- 1H), 7.25 - 7.13 (m, 1H), 4.78
e 5-carboxamid (s, 2H), 3.79 (s, 3H).
e
4-[(2-methyl-
2-chloro-4-[(2 4-fluorobenzy (400 MHz, DMSO-ds +
-methyl-4-flu Damino]-2-[(1 DCI/D,0O) 6 8.76 (s, 1H), 7.68
73 %;g\ orobenzyl)am 295 1 -methyl-1H-p 356.2 (s, 1H), 7.50 (s, 1H), 7.31 - 7.07
ino|pyrimidin ’ yrazol-4-yl)a “ |(m, 2H), 7.08 - 6.80 (m, 1H),
= -5-carboxami mino|pyrimidi 4.70 (s, 2H), 3.78 (s, 3H), 2.33
de n-5-carboxam (s, 3H).
ide
2-chloro-4-[(2 :c[ﬁlzoi?)ebt:gzly (400 MHz, DMSO-ds +
-methyl-4-chl Damino]-2-[(1 DCI/D»0) 6 8.76 (s, 1H), 7.68 -
74 Qroben;yl?am 3110 |-methyl-1Hp| 372.1 7.60 (m, 1H), 7.47 (s, 1H), 7.36
1no]pyr1m1d1r} yrazol-4-yl)a (s, 1H), 7.26 - 7.19 (m, 1H),
cl -5-carboxami . idi 7.19 - 7.11 (m, 1H), 4.71 (s,
de mino]pyrimidi 2H), 3.76 (s, 3H), 2.32 (s, 3H).

n-5-carboxam
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ide

2-chloro-4-[(2

4-[(2-methoxy
-4-fluorobenz

(400 MHz, DMSO-ds +

—0 -methoxy-4-1l ylhamino]-2-[( DCI/D;0) 6 8.73 (s, 1H), 7.79
75 d\ uorobenzyl)a 3111 1-methyl-1H- 3722 (s, 1H), 7.56 (s, 1H), 7.28 - 7.07
mino]pyrimid " |pyrazol-4-yl)a “ |(m, 1H), 7.07 - 6.92 (m, 1H),
F in-5-carboxa mino]pyrimidi 6.82 - 6.68 (m, 1H), 4.66 (s,
mide n-5-carboxam 2H), 3.88 (s, 3H), 3.82 (s, 3H).
ide
2-chloro-4-[(2 ahemsyyamin (100 Mz DMSO-ds 4
R ) ¥y DCID,0) & 8.74 (s, 1H), 7.70
,5-difluoroben 0]-2-[(1-meth 1H), 7.47 (s, 1H), 7.3 - 7.27
76 zylamino]pyr| 299.0 |yl-1H-pyrazol| 360.1 (s, 1)’ ’ 5 5 1’ ’ H'_I
imidin-5-carb -4-yl)amino]p (m, 1H), 7.25 - 7.15 (m, 1H),
F oxamide yrimidin-5-car 715 - 7.03 (m, 1H), 4.80 (s,
. 2H), 3.78 (s, 3H).
boxamide
4-[(2-fluoro-5
F onata) bl ousou,
robenzyljami methyl-1H-py DCI/D;0) 6 8.76 (s, 1H), 7.80
77 no]pyrimidin- 315.0 razol-4-yl)ami 376.1 |(s, 1H), 7.54 (s, 1H), 7.46 - 7.38
5-carboxamid nolpyrimidin- (m, 1H), 7.38 - 7.26 (m, 2H),
cl Py : 4.80 (s, 2H), 3.82 (s, 3H).
e 5-carboxamid
e
4-[(2-fluoro-5
: gt o o i owsods -
woromethyl)b ino]-2-[(1-met DCI/D:0) & 8.75 (s, 1H), 7.82
78 Y 349.0 410.1 (s, 1H), 7.80 - 7.73 (m, 1H),
enzyl)amino] hyl-1H-pyraz
CF, pyrimidin-5-¢ ol-4-yl)amino ;69 4(88’ IH)i 7'5§ 8_1 7.436H(m,
arboxamide |pyrimidin-5- H), 4.89 (s, 2H), 3.81 (s, 3H).
carboxamide
4-[(2-chloro-5
2-chloro-4-[(2 -fluorobenzyl) (400 MHz, DMSO-ds +
cl -chloro-5-fluo amino]-2-[(1- DCI/D->0) & 8.78 (s, 1H), 7.66 -
79 robenzyl)ami 315.0 methyl-1H-py 376.1 7.56 (m, 1H), 7.53 (s, 1H), 7.43
no]pyrimidin- " |razol-4-yD)ami (s, 1H), 7.28 - 7.18 (m, 1H),
F 5-carboxamid no]pyrimidin- 7.09 (d, /=9.2 Hz, 1H), 4.79 (s,
e 5-carboxamid 2H), 3.76 (s, 3H).
e
2-chloro-4-[(2 g—f[l(uzoigeb?r?zly (400~ MHz, DMSO-ds  +
. DCI/D,0O) 6 8.76 (s, 1H), 7.59
-methyl-5-flu Damino]-2-[(1 73
orobenzyl)am “methyl-1H-p (s, 1H), 7.46 (s, 1H), 7.36 - 7.
80 ino]pyrimidin 295.1 yrazol-4-yla 356.2 |(m, 1H), 7.09 - 6.99 (m, 1H),
—5—c€1¥boxami mino|pyrimidi 6.94 (d, /= 10.0 Hz, 1H), 4.72
F de n-5-carboxam (s, 2H), 3.74 (s, 3H), 2.29 (s,
. 3H).
ide
4-[(2-methyl-
2-chloro-4-[(2 5-chlorobenzy (400 MHz, DMSO-ds +
-methyl-5-chl Damino]-2-[(1 DCI/D,0O) 6 8.76 (s, 1H), 7.65
21 orobenzyl)am 311.0 -methyl-1H-p 3791 (s, 1H), 7.53 (s, 1H), 7.36 - 7.22
ino|pyrimidin ’ yrazol-4-yl)a " |(m, 2H), 7.22 - 7.09 (m, 1H),
-5-carboxami mino]pyrimidi 4.72 (s, 2H), 3.76 (s, 3H), 2.30
Cl de n-5-carboxam (s, 3H).
ide
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2-chloro-4-[[2

4-[[2-(trifluor
omethyl)-5-f1

(400 MHz, DMSO-ds +

FsC -(trifluoromet uorobenzyl]a DCI/D,0O) 6 8.79 (s, 1H), 7.92
%2 d hyl)-5-fluorob 349.0 mino]-2-[(1-m 410.1 (dd, J = 8.8, 5.4 Hz, 1H), 7.52
enzyl]amino] " |ethyl-1H-pyra (s, 1H), 7.44 - 7.32 (m, 2H),
F pyrimidin-5-¢ zol-4-yl)amin 7.25 (d, J=9.7 Hz, 1H), 4.96 (s,
arboxamide o]pyrimidin-5 2H), 3.70 (s, 3H).
-carboxamide
4-[(2-methoxy
2-chloro-4-[(2 -5-chlorobenz (400 MHz, DMSO-ds +
—0 -methoxy-5-c ylhamino]-2-[( DCI/D;0) 6 8.73 (s, 1H), 7.78
23 d hlorobenzyl)a 3270 1-methyl-1H- 3881 (s, 1H), 7.56 (s, 1H), 7.35 (dd, J|
mino]pyrimid " |pyrazol-4-yl)a " |= 8.7, 2.7 Hz, 1H), 7.20 - 7.06
cl in-5-carboxa mino]pyrimidi (m, 2H), 4.69 (s, 2H), 3.87 (s,
mide n-5-carboxam 3H), 3.81 (s, 3H).
ide
4-[(2,5-dimet (400 MHz, DMSO-ds +
—0 2-chloro-4-[(2 hoxybenzyl)a DCID;0) 6 8.73 (s, 1H), 7.81
,5-dimethoxy mino]-2-[(1-m (s, 1H), 7.62 (s, 1H), 7.01 (d, J|
84 benzyl)amino | 323.1 |ethyl-1H-pyra| 384.2 |= 9.0 Hz, 1H), 6.88 - 6.84 (m,
Y |pyrimidin-5- zol-4-yl)amin IH), 6.78 - 6.71 (m, 1H), 4.68
/ carboxamide o]pyrimidin-5 (s, 2H), 3.89 - 3.76 (m, 6H),
-carboxamide 3.64 (s, 3H).
4-[(2,6-difluor
2-chloro-4-[(2 obenzyl)amin (400 MHz, DMSO-ds +
R ,6-difluoroben 0]-2-[(1-meth DCI/D,0O) 6 8.77 (s, 1H), 8.01
85 @F zylamino]pyr| 299.0 |yl-1H-pyrazol| 360.1 |(s, 1H), 7.68 (s, 1H), 7.53 - 7.42
imidin-5-carb -4-yDamino]p (m, 1H), 7.23 - 7.12 (m, 2H),
oxamide yrimidin-5-car 4.90 (s, 2H), 3.89 (s, 3H).
boxamide
4-[(2-fluoro-6
imafa el e i owsou -
cl robenzyl)ami methyl-1 H-py DCI/D,0O) 6 8.78 (s, 1H), 8.03
86 . no]pyrimidin- 315.0 razol-4-ylyami 376.1 |(s, 1H), 7.70 (s, 1H), 7.55 - 7.38
5-carboxamid no]pyrimidin- (m, 2H), 7.37 - 7.23 (m, 1H),
. 4.94 (s, 2H), 3.88 (s, 3H).
e 5-carboxamid
e
4-[(2-fluoro-6
2-chloro-4-[[2 -(trifluoromet
-fluoro-6-(trifl hyl)benzyl)am (400 MHz, DMSO-ds +
87 F3CE ; uoromethyl)b | 4,0 o |ino]-2-[(l-met| ,,  [DCUD:0) & 881 (s, LH), 8.04
F enzyl]amino] " | hyl-1H-pyraz (s, 1H), 7.80 - 7.61 (m, 4H),
pyrimidin-5-¢ ol-4-yl)amino 4.98 (s, 2H), 3.88 (s, 3H).
arboxamide Jpyrimidin-5-
carboxamide
4-[(2-methyl-
2-chloro-4-[(2 6-chlorobenzy (400 MHz, DMSO-ds +
o -methyl-6-chl Damino]-2-[(1 DCI/D,0O) 6 8.76 (s, 1H), 8.06
88 orobenzyl)am 311.0 -methyl-1H-p 372 1 (s, 1H), 7.71 (s, 1H), 7.46 - 7.36
<\ >7: ino|pyrimidin ’ yrazol-4-yl)a " |(m, 1H), 7.36 - 7.20 (m, 2H),
-5-carboxami mino|pyrimidi 4.88 (s, 2H), 3.89 (s, 3H), 2.35
de n-5-carboxam (s, 3H).
ide
—0 2-chloro-4-[(2 4-[(2,6-dimet (400 MHz, DMSO-ds +
89 d:o ,0-dimethoxy | 323.1 |hoxybenzyla| 384.2 [DCI/D-O) & 8.69 (s, 1H), 8.04
\

benzyl)amino

mino]-2-[(1-m

(s, LH), 7.94 (s, 1H), 7.38 - 7.26
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Jpyrimidin-5-
carboxamide

ethyl-1H-pyra
zol-4-yl)amin
o]pyrimidin-5
-carboxamide

(m, 1H), 6.75 - 6.72 (m, 2H),
4.82 (s, 2H), 3.90 (s, 3H), 3.86 -
3.76 (m, 6H).

2-chloro-4-[(4

4-[(4-hydroxy
-3-methoxybe

(400 MHz, DMSO-ds +

-hydroxy-3-m nzyl)amino]-2 DCI/D,0O) 6 8.71 (s, 1H), 7.85
90 ethoxybenzyl) 309 1 -[(1-methyl-1 3702 (s, 1H), 7.64 (s, 1H), 6.97 - 6.94
amino|pyrimi " |H-pyrazol-4-y ~ |(m, 1H), 6.81 - 6.78 (m, 1H),
HO /O din-5-carboxa )amino]pyrim 6.76 - 6.73 (m, 1H), 4.65 (s,
mide idin-5-carbox 2H), 3.81 (s, 3H), 3.69 (s, 3H).
amide
4-[(3,5-difluor
2-chloro-4-[(3 obenzyl)amin (400 MHz, DMSO-ds +
,5-difluoroben 0]-2-[(1-meth DCI/D:0O) & 8.75 (s, 1H), 7.72
91 F zylDamino]pyr| 299.0 |yl-1H-pyrazol| 360.1 |(s, 1H), 7.50 (s, 1H), 7.20 - 6.97
= imidin-5-carb -4-yl)amino]p (m, 3H), 4.80 (s, 2H), 3.80 (s,
oxamide yrimidin-5-car 3H).
boxamide
4-[(3-fluoro-5
2-chloro-4-[[3 -(trifluoromet
-fluoro-5-(trifl hyl)benzyl)am (400 MHz, DMSO-ds +
uoromethyl)b ino]-2-[(1-met DCI/D:0O) & 8.75 (s, 1H), 7.87
92 Fd enzyllamino] | >0 |hyl-1Hpyraz | MO |5, 1H), 7.63 - 7.56 (m, 4H),
CF3 pyrimidin-5-¢ ol-4-yl)amino 4.90 (s, 2H), 3.84 (s, 3H).
arboxamide Jpyrimidin-5-
carboxamide
4-[(3,5-dimet
2-chloro-4-[(3 hoxybenzyl)a (400 MHz, DMSO-ds +
,5-dimethoxy mino]-2-[(1-m DCI/D,0O) 6 8.73 (s, 1H), 7.80
93 P benzyl)amino | 323.1 |ethyl-1H-pyra| 384.2 |(s, 1H), 7.63 (s, 1H), 6.60 - 6.45
0 Jpyrimidin-5- zol-4-yl)amin (m, 2H), 6.42 (s, 1H), 4.71 (s,
/ carboxamide o]|pyrimidin-5 2H), 3.81 (s, 3H), 3.71 (s, 6H).
-carboxamide
4-[(2,3,6-triflu
- 2-chloro-4-[(2 orobenzyl)ami (400 MHz, DMSO-ds +
,3,0-trifluorob no]-2-[(1-met DCI/D,0O) 6 8.77 (s, 1H), 8.00
94 @F enzyl)amino] | 317.0 | hyl-1H-pyraz | 378.1 |(s, 1H), 7.66 (s, 1H), 7.59 - 7.43
pyrimidin-5-¢ ol-4-yl)amino (m, 1H), 7.32 - 7.12 (m, 1H),
F arboxamide Jpyrimidin-5- 4.93 (s, 2H), 3.88 (s, 3H).
carboxamide
4-[(2,3,5-triflu
F 2-chloro-4-[(2 orobenzyl)ami (300 MHz, DMSO-ds +
,3,5-trifluorob no]-2-[(1-met DCI/D>0O) & 8.76 (s, 1H), 7.77
95 ng enzyl)amino] | 317.0 | hyl-1H-pyraz | 378.1 |(s, 1H), 7.54 - 7.37 (m, 2H),
pyrimidin-5-¢ ol-4-yl)amino 7.06 - 691 (m, 1H), 4.85 (s,
F arboxamide Jpyrimidin-5- 2H), 3.81 (s, 3H).
carboxamide
4-[(2,6-difluor
2-chloro-4-[(2 0-3-methylbe (400 MHz, DMSO-ds +
R ,6-difluoro-3- nzyl)amino]-2 DCI/D,0O) 6 8.75 (s, 1H), 8.02
96 C%; methylbenzyl) 313.1 -[(1-methyl-1 374.1 (s, 1H), 7.67 (s, 1H), 7.44 - 7.23
F amino|pyrimi " |H-pyrazol-4-y " |(m, 1H), 7.15 - 6.97 (m, 1H),
din-5-carboxa Damino]|pyrim 4.88 (s, 2H), 3.88 (s, 3H), 2.22
mide idin-5-carbox (s, 3H).
amide
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2-chloro-4-[(2
-chloro-3,6-di

4-[(2-chloro-3
,6-difluoroben
zyl)amino]-2-

(400 MHz, DMSO-ds +

F
fluorobenzyl) [(1-methyl-1H DCI/D,0O) 6 8.73 (s, 1H), 8.00
o7 C§:CI amino|pyrimi 333.0 -pyrazol-4-yl) 394.1 (s, 1H), 7.89 - 7.26 (m, 3H),
= din-5-carboxa amino]pyrimi 3.88 (s, 2H), 2.56 (s, 3H).
mide din-5-carboxa
mide
4-[(2.,4,6-triflu
F 2-chloro-4-[(2 orobenzyl)ami (400 MHz, DMSO-ds +
,4,6-trifluorob no]-2-[(1-met DCI/D,0) 6 8.77 (s, 1H), 8.03
98 F enzyl)amino] | 317.0 | hyl-1H-pyraz | 378.1 |(s, 1H), 7.69 (s, 1H), 7.41 - 7.14
pyrimidin-5-¢ ol-4-yl)amino (m, 2H), 4.85 (s, 2H), 3.90 (s,
F arboxamide Ipyrimidin-5- 3H).
carboxamide
2-chlorod( fl{[(lrzezt)hﬁ 400 MHz, DMSO-ds +
e oror b by¥ DCI/D;0) § 8.65 (s, 1H), 7.91
henylethylami yhamino]-4-(
S (s, IH), 7.64 (s, 1H), 7.33 - 7.25
99 no)pyrimidin-| 277.1 | phenylethyla | 338.2
5-carboxamid mino)pyrimidi (m, 2H), 725 - 7.16 (m, 3H),
n5-carboxam 3.80 (s, 3H), 3.74 (t, /= 7.5 Hz,
© e 2H), 2.89 (1, = 7.5 Hz, 2H).
2-chloro-4-[(3 in[(lsetf}llu?)r;g: (400 ~ MHz, DMSO-ds  +
yiety DCI/D;0) 8 8.70 (s, 1H), 7.99
-fluorophenyl no]-2-[(1-met (s, 1H), 7.72 (s, 1H), 7.42 - 731
100 ethyl)amino]p| 295.1 |hyl-1H-pyraz | 356.2 ’ . ’ 2 :
imidin-5-ca ol-4-yl)amino (m, 1H), 7.14 - 7.07 (m, 3H),
yrrboxami o ]pyrifm s 3.86 (s, 3H), 3.79 (t, J = 7.3 Hz,
F -3- -
carboxamide 2H), 2.95 (t,J = 7.3 Hz, 2H).
2-chloro4-[(3 le[(“zeZtohlyi (400 MHz, DMSO-ds +
~ehoro-i- Pyt DCI/D;0) & 8.69 (s, 1H), 7.99
-methylpheny yhamino]-4-[( (s, LH), 7.74 (s, 1H), 7.08 - 6.99
101 lethyDamino] | 291.1 |3-methylphen| 352.2 ’ 4 ’ '38 ; 3H’ '3 :
imidin-5-¢ ylethyl)amino (m, 4H), 3.85 (s, 3H), 3.77 (1, J
pyrlljml ” pyrimidin.5 = 7.3 Hz, 2H), 2.87 (, J = 7.3
arboxarmde Py =" Hz, 2H), 2.27 (s, 3H).
carboxamide
-ehlorod-[( fl{[(lrzezt)hﬁ 400 MHz, DMSO-ds +
oo b DCI/D;0) § 8.69 (s, 1H), 7.97
-chlorophenyl ylhamino]-4-[(
. (s, 1H), 7.69 (s, 1H), 7.36 - 7.28
102 ethyl)amino]p| 311.0 |[3-chloropheny| 372.1
R . (m, 3H), 7.24 - 7.18 (m, 1H),
yrimidin-5-ca lethyl)amino]
rboxamide pyrimidin-5-¢ 386 (s, 3H), 383 - 3.72 (m,
cl “rboxamide 2H), 2.94 (t,J=7.1 Hz, 2H).
2-[(1-methyl-
Citromer|  bbamnora| [(00 Mz DMsOd: ¢
hyl)phenyleth 3-{irifluorome DCID:0) 8 8.69 (s, 1H), 7.95
103 YUPRCNYIH 345 1 406.2 (s, 1H), 7.68 (s, 1H), 7.64 - 7.50
yllamino]pyri thyl)phenyleth
midin-5-carbo yl]Jamino]pyri (m, 4H), 3.92 - 3.75 (m, SH),
. i 3.04 (t, J=7.1 Hz, 2H).
FsC xamide midin-5-carbo
xamide
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2-chloro-4-[(3

2-[(1-methyl-
1H-pyrazol-4-

(400
DCI/D:0) § 8.69 (s, 1H), 7.98

MHz, DMSO-d¢ +

-methoxyphen ylhamino]-4-[( (s, 1H), 7.73 (s, 1H), 7.22 (d, J|
104 ylethyl)amino| 307.1 |3-methoxyphe| 3682 |= 7.8 Hz, 1H), 6.86 - 6.76 (m,
Jpyrimidin-5- nylethyl)amin 3H), 3.85 (s, 3H), 3.78 (t, J =
0o carboxamide o]|pyrimidin-5 7.3 Hz, 2H), 3.73 (s, 3H), 2.89
\ -carboxamide (t, J=7.3 Hz, 2H).
4-[(2-fluoroph 400 MHz, DMSO-ds +
2-chloro-4-[(2 enylethyljami DCID10) 5 8.69 (s, 1H), 7.98
-fluorophenyl no]-2-[(1-met (s, 1H), 7.71 (s, 1H), 7.35 - 7.25
105 ethyl)amino]p| 295.1 |hyl-1H-pyraz | 356.2 ( ’ 4H’) 387 (’s 3H’) '3 22 (t' ¥
F yrimidin-5-ca ol-4-yl)amino :m; 2 Hy, 2H), 2.97 (4. J = 7.1
rboxamide Jpyrimidin-5- Hz '2H) ’ > ’ ’
carboxamide ’ )
4-[(2-methyl
2-chloro-4-[(2 her[l(ylethyl)}z;rlsl (400 ~ MHz,  DMSO-ds  +
. DCI/D>0O) & 8.69 (s, 1H), 7.97
-methylpheny no]-2-[(1-met (s, 1H), 7.70 (s, 1H), 7.1 - 6.93
106 lethyDamino] | 291.1 |hyl-1H-pyraz | 352.2 ( ’ 4H’) 383 (’S 3H’) '3 77 (t' J
pyrimidin-5-¢ ol-4-yl)amino :m% 5 H’z éH) ’289 Et J _ 7’ 4
arboxamide Jpyrimidin-5- Hz '2H) ’22 4 (’s éH) ’ ’
carboxamide ’ > ’ ’
(400 MHz, DMSO-d¢ +
-chloro 12 ‘I‘)ggyrﬁiﬁl;’)‘g DCUD;0) 3 8.67 (s, 1H), 7.94
. (s, 1H), 7.70 (s, 1H), 7.26 - 7.19
-methoxyphen mino]-2-[(1-m (m, 1H), 7.19 - 7.11 (m, 1H)
107 \ ylethyD)amino| 307.1 |ethyl-1H-pyra| 368.2 6.99 - 6’95( H'_I s
R . . .95 (m, 1H), 6.90 - 6.88
e} ]pyrlmldlq—S— zol—4jy1?a¥n1n (m, 1H), 3.83 (s, 3H), 3.80 -
carboxamide ‘fg‘;fgg;;‘:;‘dz 3.67 (m, 5H), 2.91 (t,J = 7.0
Hz, 2H).
4-[(2-fluoro-6
2-chloro-4-[(2 -chlorophenyl (400 MHz, DMSO-ds +
-fluoro-6-chlo ethyl)amino]- DCI/D;0) 6 8.69 (s, 1H), 8.01
F rophenylethyl 2-[(1-methyl- (s, 1H), 7.73 (s, 1H), 7.32 - 7.25
108 CI‘% Yamino|pyrim 329.0 1H-pyrazol-4- 390.1 (m, 2H), 7.15 - 7.08 (m, 1H),
idin-5-carbox ylhamino]pyri 393 (s, 3H), 3.90 - 3.82 (m,
amide midin-5-carbo 2H), 3.16 - 3.01 (m, 2H).
xamide
4-[[(1-methyl-
2-chloro-4-[[( 1H—pyrazol—4j (400 MHz, DMSO-ds +
I-methyl-1H- ylymethylJami DCUD,O) 5 8.72 (s, 1H), 7.93
109 FZ\ pyrazol-d-yl) | 5y o nol-2-A(l-met g0 5 Ty g 07 (6 1H), 7.69 (s,
_N. 7 methyl]Jamino hyl-1H-pyraz 1H), 7.66 (s, 1H), 4.62 (s, 2H)
N Jpyrimidin-5- ol-4-yl)amino 3 90’ (s' 3H) ’3 26 ’(s '3H) ’ ’
carboxamide |pyrimidin-5- ’ ’ > ’ ’
carboxamide
2-[(1-methyl-
2-chloro-4-[(p 1H-pyrazol-4- (400 MHz, DMSO-ds+
yridin-2-ylme yhamino]-4-[( DCI/D;0) 6 8.93 - 8.78 (m, 2H),
110 ;\j \ thyl)amino]py| 264.1 |pyridin-2-ylm| 325.1 [8.66 - 8.46 (m, 1H), 8.08 - 7.89
rimidin-5-car ethyl)amino]p (m, 2H), 7.67 (s, 1H), 7.31 (s,
— boxamide yrimidin-5-car 1H), 5.25 (s, 2H), 3.84 (s, 3H).
boxamide
2-chloro-4-[(p 2-[(1-methyl- (300 MHz, DMSO-ds +
yridin-3-ylme 1H-pyrazol-4- DCI/D;0) 6 8.92 - 8.83 (m, 2H),
111 7\ thyDamino]py| 264.1 [|yDamino]-4-[(| 325.1 |8.77 (s, 1H), 8.58 - 8.48 (m,
N rimidin-5-car pyridin-3-ylm 1H), 8.13 - 8.01 (m, 1H), 7.73
— boxamide ethyl)amino]p (s, 1H), 7.42 (s, 1H), 5.00 (s,
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yrimidin-5-car
boxamide

2H), 3.82 (s, 3H).

2-chloro-4-[(p
yridin-4-ylme

2-[(1-methyl-
1H-pyrazol-4-
yhamino]-4-[(

(400 MHz, DMSO-ds +
DCID:0) § 8.71 (s, 1H), 7.83

112 7\ thyDamino]py| 264.1 |pyridin-4-ylm| 325.1 |(s, 1H), 7.62 (s, 1H), 6.79 (d, J|
_ rimidin-5-car ethyl)amino|p =7.7 Hz, 4H), 4.64 (s, 2H), 3.82
N boxamide yrimidin-5-car (s, 3H).
boxamide
2-[(1-methyl-
2-chloro-4-[[( 1H-pyrazol-4- (400 MHz, DMSO-ds +
3-methylpyrid yhamino]-4-[[ DCI/D;0O) 6 8.82 (s, 1H), 8.57
in-2-yl)methy (3-methylpyri (s, 1H), 8.50 (d, /= 7.8 Hz, 1H),
7\ Haminolpyri | 2o [din-2-yDmeth | 2222 [8.03 - 7.84 (m, 1H), 7.70 - 7.49
— midin-5-carbo yl]amino]pyri (m, 1H), 7.23 (s, 1H), 5.16 (s,
xamide midin-5-carbo 2H), 3.76 (s, 3H), 2.49 (s, 3H).
xamide
4-[[(2-fluorop
2-chloro-4-[[( yridin-3-yl)m (400 MHz, DMSO-ds +
E 2-fluoropyridi ethyl]amino]- DCI/D;0) § 8.77 (s, 1H), 8.24 -
n-3-yl)methyl 2-[(1-methyl- 8.10 (m, 1H), 7.87 - 7.73 (m,
a7\ Jaminopyrim | 2020 |1H-pyrazol-d-| 41 |1H), 7.68 (s, 1H), 7.48 (s, 1H),
— idin-5-carbox ylhamino]pyri 742 - 7.21 (m, 1H), 4.81 (s,
amide midin-5-carbo 2H), 3.80 (s, 3H).
xamide
4-[[(2-methyl
2-chloro-4-[[( pyridin-3-yl) (400 MHz, DMSO-ds +
2-methylpyrid methyl]Jamino DCI/D;0) § 8.77 (s, 1H), 8.72 -
in-3-yl)methy ]-2-[(1-methyl 8.59 (m, 1H), 8.22 (s, 1H), 7.85
13 N/ \ Jamino]pyri 278.1 -1H-pyrazol-4 339.2 1 7.80 (m, 1H), 7.74 (s, 1H),
— midin-5-carbo -yl)amino]|pyr 7.58 - 7.57 (m, 1H), 4.89 (s,
xamide imidin-5-carb 2H), 3.81 (s, 3H), 2.80 (s, 3H).
oxamide
-chloro-d-[[( 3p[y[fizdirfsﬂ.1§1§ (400 MHz, DMSO-ds +
2-methoxypyr methyl]amino DCI/D,0O) 6 8.75 (s, 1H), 8.14
—0, idin-3-yl)met 1-2-[(1-methy] (dd, J = 5.1, 1.8 Hz, 1H), 7.65
116 7\ hvllams 294.1 |10 ‘4| 3552 (s, 1H), 7.62 - 7.53 (m, 1H),
N yl]amino[pyr 1H-pyrazol-4
— iidino5-carh yl)amino]pyr 7.49 (s, 1H), 7.10 - 6.97 (m,
. o 1H), 4.69 (s, 2H), 4.01 (s, 3H),
oxamide imidin-5-carb
. 3.78 (s, 3H).
oxamide
4-[[(2-ethoxy (400 MHz, DMSO-ds +
2-chloro-4-[[( pyridin-3-yl) DCI/D;0) 6 8.72 (s, 1H), 8.10
\_ 2-ethoxypyrid methyl]Jamino (dd, J = 5.1, 1.8 Hz, 1H), 7.69
117 Q in-3-yl)methy 3081 ]-2-[(1-methyl 3692 (s, 1H), 7.63 - 7.52 (m, 1H),
NN l]Jamino]pyri " |-1H-pyrazol-4 “ 17.51 (s, 1H), 7.09 - 6.88 (m,
— midin-5-carbo -yl)amino]|pyr 1H), 4.68 (s, 2H), 441 (q, J =
xamide imidin-5-carb 7.0 Hz, 2H), 3.78 (s, 3H), 1.36
oxamide (t,/=7.0 Hz, 3H).
4-[[(2-isoprop (400 MHz, DMSO-ds +
2-chloro-4-[[( oxypyridin-3- DCI/D;0) 6 8.74 (s, 1H), 8.13
2-1S0propoxy yl)methyl]ami (dd, J = 5.3, 1.8 Hz, 1H), 7.81
118 >_O pyridin-3-yl) 322 1 no]-2-[(1-met 3832 (s, 1H), 7.72 - 7.59 (m, 1H),
NN methyl]amino " | hyl-1H-pyraz = |7.56 (s, 1H), 7.15 - 6.93 (m,
= |pyrimidin-5- ol-4-yl)amino IH), 547 - 526 (m, 1H), 4.68
carboxamide |pyrimidin-5- (s, 2H), 3.83 (s, 3H), 1.32 (d, J|

carboxamide

= 6.1 Hz, 6H).
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2-chloro-4-[[(
2-tert-butoxyp
yridin-3-yl)m

4-[[(2-tert-but
oxypyridin-3-
yl)methyl]ami
no]-2-[(1-met

(300 MHz, DMSO-ds +
DCI/D:0) § 8.73 (s, 1H), 7.85
(s, LH), 7.61 (s, LH), 7.54 - 7.43

19 NN ethylJamino]p 336.1 hyl-1H-pyraz 397.2 (m, 1H), 6.45 - 6.25 (m, 1H),
= yrimidin-5-ca ol-4-yl)amino 4.73 - 4.61 (m, 1H), 4.56 (s,
rboxamide Jpyrimidin-5- 2H), 3.86 (s, 3H), 1.59 (s, 9H).
carboxamide
ehlorod 2 2 [(1-methy)- (400 MHz, DMSO-ds +
~chloro-4-{[ -pyrazol-4- DCI/D;0) 5 8.89 - 8.63 (m, 2H),
-(pyridin-2-yl yhamino]-4-[[ 8.50 (s, 1H), 8.02 - 7.88 (m.
120 __ Jethyl]lamino] | 278.1 |2-(pyridin-2-y| 339.2 |.; ’ . '
R . 3H), 7.61 (s, 1H), 4.10 - 3.95
N p pyrimidin-5-c¢ Dethyl]amino] (m, 2H), 3.90 (s, 3H). 347 (1, J
\ arboxamide pyrimidin-5-c N > P T T A
arboxamide = 6.5 Hz, 2H).
2-[(1-methyl- (400 MHz, DMSO-ds +
2-chloro-4-[[2 1H-pyrazol-4- DCI/D»0) 6 8.89 (s, 1H), 8.86 -
-(pyridin-3-yl yhamino]-4-[[ 8.81 (m, 1H), 8.71 (s, 1H), 8.57
121 — Jethyllamino] | 278.1 |2-(pyridin-3-y| 3392 |- 8.49 (m, 1H), 8.11 - 8.02 (m,
\ /) pyrimidin-5-¢ Dethyl]amino] 1H), 7.98 (s, 1H), 7.74 - 7.65
N arboxamide pyrimidin-5-¢ (m, 1H), 4.02 - 3.72 (m, 5H),
arboxamide 3.20 (t,J=6.8 Hz, 2H).
2-[(1-methyl-
2-chloro-4-[[2 1H-pyrazol-4- (400 MHz, DMSO-ds +
-(6-methylpyr yhamino]-4-[[ DCI/D»0) 6 7.70 (s, 1H), 7.64 -
122 __ idin-2-yl)ethy 207 1 2-(6-methylpy 3532 7.45 (m, 2H), 7.45 - 7.23 (m,
N p Jamino]pyri © | ridin-2-yl)eth “~ |1H), 7.08 - 6.87 (m, 2H), 3.42 -
\ midin-5-carbo yllamino]pyri 3.19 (m, 5H), 2.67 (t, /= 64
xamide midin-5-carbo Hz, 2H), 1.97 (s, 3H).
xamide
2-[(1-methyl-
2-chloro-4-[(t 1H-pyrazol-4- (400 MHz, DMSO-ds +
hiazol-2-ylme yhamino]-4-[( DCI/D;0) 6 8.80 (s, 1H), 8.02
123 N= thyl)amino]py| 270.0 [thiazol-2-ylm| 331.1 |(d, J= 3.3 Hz, 1H), 7.96 - 7.83
K/S rimidin-5-car ethyl)amino]p (m, 2H), 7.54 (s, 1H), 5.22 (s,
boxamide yrimidin-5-car 2H), 3.87 (s, 3H).
boxamide
>l methy (400 MHz, DMSO-ds +
2-chloro-4-[(n yl);;ﬁ;o]- i DCI/D,0) & 8.78 (s, 1H), 8.20 -
aphthalen—2?y naphthalen-2- 8.09 (m, 1H), 8;08 - 797 (m,
124 Imethyl)amin | 313.1 ylmethyl)ami 3742 |1H), 7.92 (d, J = 8.2 Hz, 1H),
o]pyrlmldlp—S no]pyrimidin- 7.71 - 7.56 (m, 2H), 7.56 - 7.44
-carboxamide 5 _carboxamid (m, 2H), 7.43 - 7.31 (m, 2H),
-ear g 5.25 (s, 2H), 3.27 (s, 3H).
2-[(1-methyl-
2-chloro-4-[[( 1H-pyrazol-4- (400 MHz, DMSO-ds +
2,3-dihydrobe yDamino]-4-[[ DCI/D;0) 6 8.74 (s, 1H), 7.78
nzo[b][1,4]dio (2,3-dihydrob (s, 1H), 7.56 (s, 1H), 6.90 - 6.76
125 o) xan-5-yl)meth| 321.1 |enzo[b][1,4]di| 382.2 |(m, 2H), 6.76 - 6.67 (m, 1H),
yl]amino]pyri oxan-5-yl)met 4.69 (s, 2H), 4.37 - 4.31 (m,
o midin-5-carbo hyl]amino]pyr 2H), 4.31 - 4.26 (m, 2H), 3.82
xamide imidin-5-carb (s, 3H).
oxamide
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o

2-chloro-4-[[(
1H-indol-3-yl

2-[(1-methyl-
1H-pyrazol-4-
yhamino]-4-[[

(400 MHz, DMSO-ds +
DCI/D-0) § 8.72 (s, 1H), 7.95
(s, LH), 7.74 (s, LH), 7.63 - 7.49

126 7\ )methyl]amin | 302.1 |(1H-indol-3-y| 363.2 |(m, 1H), 7.43 (d, J = 8.2 Hgz,
o]pyrimidin-5 l)methyl]amin 1H), 7.35 (s, 1H), 7.21 - 7.08
-carboxamide o]pyrimidin-5 (m, 1H), 7.08 - 6.96 (m, 1H),
-carboxamide 4.90 (s, 2H), 3.75 (s, 3H).
S 2-chlorod fls)l'%ﬁ(l'met (400 MHz, DMSO-ds +
([é I‘)iler‘:;‘fl;r e yl);pggii DCI/D:0) § 8.70 (s, 1H), 8.02
e L L (s, IH), 7.78 (s, 1H), 7.35 - 7.25
127 (S) 7\ opyl?ammo]p 201.1 ]—4—[(2—ph§ny1 352.2 (m, 5H), 3.87 (s, 3H), 3.82 -
yrimidin-5-ca propyljamino] 3.64 (m, 2H), 321 - 3.07 (m,
rboxamide pyrimidin-5-c 1H), 1.27 (d J’: 7.0 Hz, 3H)
arboxamide > i ) i )
el ;R%'ﬁ{[(l'met (400 MHz, DMSO-ds +
f‘ [)(‘2 ;)Cher‘i;‘fl‘) e yl);pggii DCI/D:0) 5 8.70 (s, 1H), 7.95
B L s, 1H), 7.69 (s, 1H), 7.38 - 7.18
128 (R) 7\ ropyl)amno]p 291.1 ]—4—[(2—ph§ny1 352.2 Em’ SI){) 3.8(3 s )3H) 378 -
yr1m1d1n—§ “ea propyl)am no] 3.66 (m: 2H) 3.50 - 3’.07 (m,
rboxamide pyrimidin-5-¢ 1H), 1.27 (d J’: 7.0 Hz, 3H)
arboxamide > ’ ’ ’ )
4';e[r[‘fy(1§r$nt (400 MHz, DMSO-ds +
2-chloro-4-(b Oﬂogyet'hyi)_f DCU/D;0) 8 8.67 (s, 1H), 7.77
enzylamino)p a (s, 1H), 7.51 (s, 1H), 7.35 - 7.19
129 yrimidin-5-ca | 203! II]{;EK;ZZ]OI V) 3082 sH), 471 (s, 2H), 4.13 (1,
O | rboxamide P pﬁj = 5.3 Hz, 2H), 3.54 (t, J = 5.3
Hino-cathox Hz, 2H), 3.08 (s, 3H).
amide
4";‘3;‘[21%“&? (400 MHz, DMSO-ds +
O-e-lL -l DCID,0) § 8.76 (s, 1H), 7.96
2-chloro-4-(b methylamino) (s, 1H), 7.65 (s, 1H), 7.44 - 7.34
130 enzylamino)p | o5 | |ethy)-TH-pyr |30y 5 |00 "4pny 734 - 725 (m, 1H),
—N_ | yrimidin-5-ca azol-4-ylJami 482 (s, 2H), 4.65 - 4.50 (m,
\ | rboxamide no]pyrlmldlp— 2H), 3.67 - 3.40 (m, 2H), 2.73
5-carboxamid (s, 6H)
e ’ ’
2-chloro-4-[(2 iy (400 MHz, DMSO-ds +
F ,6-difluoroben 4_[5 e DCU/D,0) § 8.78 (s, 1H), 8.19
131 H |zyDamino]pyr| 299.0 b n’z Iamin 346.1 |(s, 2H), 7.54 - 7.40 (m, 1H),
F imidin-5-carb obenzyljar 723 - 7.11 (m, 2H), 4.87 (s,
. olpyrimidin-5
oxamide . 2H).
-carboxamide
7 ehlorod((2 +IC.6-difluor (400 MHz, DMSO-ds +
~chloro-4-[( obenzyljamin DCI/D:0) 5 8.76 (s, 1H), 8.05
R 7 ,6-difluoroben 0]-2-[(1-ethyl- (s, 1H), 7.70 (s, 1H), 7.51 - 7.40
132 zyDamino|pyr| 299.0 |1H-pyrazol-4-| 374.1 ’ . ’ i 2'
F imidin-5-carb yl)amino]pyri (m, 1H), 7.2 - 7.07 (m, 2H),
» {din-5-carh 4.90 (s, 2H), 4.18 (q,J= 7.3 Hz,
oxatmide fen=>=earbo 2H), 1.39 (t,J = 7.2 Hz, 3H).
xamide
4-[(2,6-difluor (400 MHz, DMSO-ds +
2-chloro-4-[(2 obenzylamin DCUD;0) & 8.77 (s, 1H), 8.08
F ,6-difluoroben 0]-2-[(1-isopr (s, 1H), 7.73 (s, 1H) ’7 54’_ 737
133 zyDamino|pyr| 299.0 |opyl-1H-pyra| 388.2 ’ . ’ o .
F 2 . (m, 1H), 7.25 - 7.07 (m, 2H),
imidin-5-carb zol-4-yl)amin 490 (s, 2H), 462 - 449 (
oxamide o]pyrimidin-5 : : > ) m,

-carboxamide

1H), 1.44 (d, /= 6.7 Hz, 6H).
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2-chloro-4-[(2
,6-difluoroben

4-[(2,6-difluor
obenzyl)amin
0]-2-[(1-cyclo
propyl-1H-pyr

(400 MHz, DMSO-ds +
DCI/D:0) § 8.76 (s, 1H), 8.04
(s, LH), 7.65 (s, LH), 7.51 - 7.43

F
134 &F fﬁgfﬁlgoc]gfg 2990 | rol-doyhami | 2801 |(m, 1H), 7.22 - 713 (m, 2H),
<amid no]pyrimidin- 4.90 (s, 2H), 3.81 - 3.69 (m,
© © 5-carboxamid 1H), 1.05 - 0.95 (m, 4H).
e
5 chlorond-[(2 4g(2’6'f1ﬂ“9r (400 MHz, DMSO-ds +
i ~chloro-4-[( obenzyl)amin DCIYD;0) & 8.76 (s, 1H), 8.08
,6-difluoroben 0]-2-[(1-cyclo i
. (s, IH), 7.72 (s, 1H), 7.54 - 7.41
135 zylamino]pyr| 299.0 |butyl-1H-pyra| 400.2
F imidin-5-carb zol-4-yl)amin (m, 1H), 7.25 - 7.08 (m, 2H),
oxamide o]pyrimidin-5 498 - 4.77 (m, 3H), 2.51 - 2.29
_carboxamide (m, 4H), 1.86 - 1.70 (m, 2H).
4-[(2,6-difluor (400 MHz, DMSO-ds +
obenzyl)amin DCI/D,0O) 6 8.76 (s, 1H), 8.08
2-chloro-4-[(2 o]-2-{[1-(tetra (s, 1H), 7.71 (s, 1H), 7.56 - 7.38
R ,6-difluoroben
136 Damino]pyr| 299.0 hydrofuran-3- 4162 (m, 1H), 7.19 - 7.12 (m, 2H),
Flo ?r};lidinS Er}l; " |yD)-1H-pyrazo 512 - 496 (m, 1H), 4.89 (s,
) ;jc 1-4-yl)amino] 2H), 4.04 - 3.70 (m, 4H), 2.44 -
oxamide pyrimidin-5-c 2.33 (m, 1H), 2.31 - 2.09 (m,
arboxamide 1H).
4;}%5'&?&‘3 (400 MHz, DMSO-ds +
ooenzy DCI/D:0) & 8.77 (s, 1H), 8.07
2-chloro-4-[(2 0]-2-[[1-(tetra i
. (s, IH), 7.72 (s, 1H), 7.51 - 7.37
R ,6-difluoroben hydro-2H-pyr (m, 1H), 7.27 - 7.10 (m, 2H)
137 zyl)amino]pyr| 299.0 |an-4-yl)-1H-p| 4302 |\ ‘7 fof = LU AL SHD,
F R 490 (s, 2H), 4.51 - 4.38 (m,
o~/ | imidin-5-carb yrazol-4-yha [H), 4.00 - 3.88 (m, 2H), 3.56 -
oxamide mino]pyrimidi 3.38 (m, 2H), 2.03 - 185 (m,
n-5-carboxam
. 4H).
ide
4-[(2,6-difluor
obenzyl)amin (400 MHz, DMSO-ds +
2-chloro-4-[(2 0]-2-[[1-((tetr DCI/D,0) & 8.75 (s, 1H), 8.06
R ,6-difluoroben ahydrofuran-2 (s, 1H), 7.68 (s, 1H), 7.58 - 7.40
138 Fl o zylDamino]pyr| 299.0 |-yl)methyl)-1| 4302 |(m, 1H), 7.23 - 7.07 (m, 2H),
imidin-5-carb H-pyrazol-4-y 4.90 (s, 2H), 4.24 - 4.08 (m,
oxamide l]amino]pyrim 3H), 3.72 - 3.49 (m, 2H), 1.97 -
idin-5-carbox 1.48 (m, 4H).
amide
‘(‘)‘b[gl’z‘s'gfrlgg (400 MHz, DMSO-ds +
Y DCI/D:0) & 8.76 (s, 1H), 8.08
2-chloro-4-[(2 o]-2-[[1-((tetr (s, 1H), 7.71 (s, 1H), 7.55 - 7.38
R ,6-difluoroben ahydrofuran-3 (I;L IH’) '7 1 > 7 66 '(m, 2H)
139 . gyl?a;mno]pyr 299.0 |-yDmethyl)-1 | 430.2 4.90 (s, 2H), 4.14 (d, J = 7.4 Hz.
o/ |imidin-5-carb H-pyrazol-4-y 2H), 3.81 - 3.38 (m, 4H), 2.78 -
oxamide ll]gglngoc]gfgéf 2.64 (m, 1H), 1.99 - 1.84 (m,
amide IH), 1.69 - 1.52 (m, 1H).
4-[(2,6-difluor (400 MHz, DMSO-ds +
2-chloro-4-[(2 obenzyl)amin DCI/D;0) 6 8.75 (s, 1H), 8.03
R ,6-difluoroben o]-2-[[1-((tetr (s, 1H), 7.68 (s, 1H), 7.54 - 7.40
140 zyDamino|pyr| 299.0 |ahydro-2H-py| 444.2 |(m, 1H), 7.23 - 7.08 (m, 2H),
F imidin-5-carb ran-4-yl)meth 4.89 (s, 2H), 4.08 - 3.95 (m,
0 oxamide yl)-1H-pyrazo 2H), 3.86 - 3.71 (m, 2H), 3.22

1-4-yl]amino]

(t, J= 11.1 Hz, 2H), 2.11 - 1.93
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pyrimidin-5-¢

(m, 1H), 1.46 - 1.32 (m, 2H),

2-chloro-4-[(2
,6-difluoroben

arboxamide 1.32 - 1.11 (m, 2H).
4-[(2,6-difluor
obenzyl)amin (400 MHz, DMSO-ds +

0]-2-[[1-(2-hy
droxyethyl)-1

DCI/D:0) & 8.77 (s, 1H), 8.07
(s, LH), 7.74 (s, 1H), 7.56 - 7.40

F
141 d; fg}?ﬁfﬁlgoc]gfg 2990 1y pyrazold-y| 2201 |(m, 1H), 7.23 - 7.08 (m, 2H),
HO oxamide l]amino]pyrim 4.89 (s, 2H), 4.20 (t, /= 5.5 Hz,
idin-5-carbox 2H), 3.74 (t,J = 5.5 Hz, 2H).
amide
4g(2’6'§1ﬂ“9r (400 MHz, DMSO-ds +
2-chloro-4-[(2 g]eznz[?l*émg DCI/D:0) & 8.77 (s, 1H), 8.13
R ,6-difluoroben ethvlthioethyl (s, 1H), 7.73 (s, 1H), 7.55 - 7.41
142 zyDaminolpyr| 299.0 | 1% raz-‘{ 420.1 |(m, 1H), 7.25 - 7.09 (m, 2H),
FI' ¢ |imidin-5-carb A l]ﬁim]o - 4.91 (s, 2H), 4.35 (t, J = 6.6 Hz,
\ oxamide Ty 4 2H), 2.90 (t, J = 6.6 Hz, 2H),
rimidin-5-carb
. 1.99 (s, 3H).
oxamide
4-[(2,6-difluor
obenzyl)amin (400 MHz, DMSO-ds +
2-chloro-4-[(2 0]-2-[[1-2-(di DCI/D;0O) 6 8.78 (s, 1H), 8.19
R ,6-difluoroben methylamino) (s, 1H), 7.80 (s, 1H), 7.54 - 7.42
143 zyDamino|pyr| 299.0 |ethyl)-1H-pyr| 417.2 |(m, 1H), 7.28 - 7.10 (m, 2H),
F _N\ imidin-5-carb azol-4-ylJlami 4.91 (s, 2H), 4.65 (t, J= 6.4 Hz,
oxamide no]pyrimidin- 2H), 3.59 (t, J = 8.4 Hz, 2H),
5-carboxamid 2.78 (s, 6H).
e
4-[(2,6-difluor (400 MHz, DMSO-ds +
obenzyl)amin DCI/D:0O) & 8.75 (s, 1H), 8.17
2-chloro-4-[(2 0]-2-[[1-2-(m (s, 1H), 7.78 (s, 1H), 7.54 - 7.40
R g\ ,6-difluoroben orpholin-1-yl) (m, 1H), 7.19 - 7.12 (m, 2H),
144 N zylDamino]pyr| 299.0 |ethyl)-1H-pyr| 459.2 |4.96 - 4.79 (m, 2H), 4.80 - 4.58
F (_} imidin-5-carb azol-4-yl]Jami (m, 2H), 4.03 - 3.88 (m, 2H),
o) oxamide no]pyrimidin- 3.88 - 3.71 (m, 2H), 3.70 - 3.57
5-carboxamid (m, 2H), 3.42 - 3.25 (m, 2H),
e 3.25-3.05 (m, 2H).
4-[(2,6-difluor
obenzyl)amin
2-chloro-4-[(2 o] 2-[[1-(2-hy (100 MHz, DMSO-de +
. DCI/D»0) 6 8.78 (s, 1H), 8.10
R ,6-difluoroben droxy-2-meth
. (s, 1H), 7.76 (s, 1H), 7.54 - 7.40
145 zylamino]pyr| 299.0 |ylpropyl)-1H-| 418.2
F imidin-5-carb pyrazol-4-yl]a (m, TH), 7.27 - 7.08 (m, 2H),
HO . . L 4.88 (s, 2H), 4.09 (s, 2H), 1.08
oxamide mino]pyrimidi
(s, 6H).
n-5-carboxam
ide
4-[(2-fluoro-6
2-chloro-4-[(2 -chlorobenzyl (400 MHz, DMSO-ds +
. -fluoro-6-chlo Yamino]-2-[[1- DCI/D:0O) 6 8.76 (s, 1H), 8.08
146 robenzyl)ami 315.0 (2-hydroxyeth 406.1 (s, 1H), 7.73 (s, 1H), 7.55 - 7.37
cl no]pyrimidin- " |yD)-1H-pyrazo " |(m, 2H), 7.37 - 7.21 (m, 1H),
HO 5-carboxamid 1-4-yl]amino] 4.94 (s, 2H), 4.18 (t, /= 5.4 Hz,

€

pyrimidin-5-¢
arboxamide

2H), 3.81 - 3.65 (m, 2H).
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2-chloro-4-[(2
-fluoro-6-chlo

4-[(2-fluoro-6
-chlorobenzyl
Yamino]-2-[[1-

(400 MHz, DMSO-ds +
DCI/D,0) & 8.79 (s, 1H), 8.08
(s, 1H), 7.73 (s, 1H), 7.57 - 7.38

R )
147 robenzyljami | -5 5 | (2-methoxyet |-y 1] o 407 726 (m, 1H),
cl no]pyrimidin- hyl)-1H-pyraz N
o 5_carboxamid 1-4-yljamin 4.94 (s, 2H), 4.30 (t, J=5.1 Hz,
\ [0earo ol-F-yljammo 2H), 3.68 (t, J = 5.1 Hz, 2H),
e Jpyrimidin-5- 3.20 (s, 3H)
carboxamide ’ ’ ’
4-[(2-fluoro-6
-chlorobenzyl (400 MHz, DMSO-ds +
251};1:;06_4&[1% yamino]-2-[[1- DCID10) 5 8.78 (s, 1H), 8.20
R ) o (2-(dimethyla (s, 1H), 7.83 (s, 1H), 7.55 - 7.38
148 robenzyami |5y | ming)ethyl)-1 | 4332 |(m, 2H), 7.38 - 7.23 (m, 1H),
Cl|—N |no]pyrimidin-
. H-pyrazol-4-y 4.95 (s, 2H), 4.73 - 4.56 (m,
\ |5-carboxamid
l]amino]pyrim 2H), 3.68 - 3.48 (m, 2H), 2.77
© idin-5-carbox (s, 6H).
amide
2-chloro-4-[(2 ﬂ“gﬁgﬁo (400 MHz, DMSO-ds +
/ “fluoro-6-met p [é oot DCI/D,0) § 8.74 (s, 1H), 8.11
C hoxybenzyl)a e i (s, 2H), 7.45 - 7.33 (m, 1H),
149 C§F B ninojpyrimid| 3'11 |-methoxybenz) 35816 074" /=8 4 1z, 1), 6.92 -
in-5-carboxa ylamino]pyri 6.81 (m, 1H), 4.82 (s, 2H), 3.89
. midin-5-carbo ) > ’ >
mide camide (s, 3H).
4-[(2-fluoro-6 (400 MHz, DMSO-ds +
2-chloro-4-[(2 -methoxybenz DCI/D-0O) & 8.73 (s, 1H), 8.09
/ -fluoro-6-met yhamino]-2-[( (s, 1H), 7.77 (s, 1H), 7.47 - 7.32
150 R Pl hoxybenzyl)a 3111 1-ethyl-1H-py 386.1 (m, 1H), 6.97 (d, J = 8.4 Hz,
F mino]pyrimid " |razol-4-yl)ami  |IH), 6.93 - 6.80 (m, 1H), 4.83
in-5-carboxa no]pyrimidin- (s, 2H), 4.18 (q, J=7.3 Hz, 2H),
mide 5-carboxamid 3.89 (s, 3H), 1.40 (t, /=7.3 Hz,
€ 3H).
2-chloro-4-[(2 4m[e§t2h<f)1;}?l§2n6z (100 Mz, ~DMSO-dg =+
fluoro-6-met amino]-2-[( DCI/D,0) & 8.73 (s, 1H), 8.10
d YUE (s, 1H), 7.77 (s, 1H), 7.45 - 7.31
151 AZ‘ h‘?xy']mz.yl?z 311.1 Ia'lsol’rol’lyi'l 4002 |(m, 1H), 6.99 - 6.97 (m, 2H),
F I;Eflb'o—cpa};rggila 1);;%112]0 ‘ri'rfl 4.83 (s, 2H), 4.62 - 4.45 (m,
. Jamimolpy 1H), 3.89 (s, 3H), 1.44 (d, J =
mide idin-5-carbox 6.5 Hz, 6H)
amide ’ ’ ’
4-[(2-fluoro-6 (400 MHz, DMSO-ds +
2-chloro-4-[(2 -methoxybenz DCI/D,0O) 6 8.72 (s, 1H), 8.08
/ -fluoro-6-met yhamino]-2-[( (s, 1H), 7.73 (s, 1H), 7.46 - 7.34
152 © hoxybenzyl)a 3111 1-cyclopropyl 3082 (m, 1H), 6.97 (d, J = 8.4 Hz,
F mino|pyrimid " |-1H-pyrazol-4 “~ |1H), 6.93 - 6.78 (m, 1H), 4.83
in-5-carboxa -yl)amino]pyr (s, 2H), 3.89 (s, 3H), 3.82 - 3.70
mide imidin-5-carb (m, 1H), .12 - 1.02 (m, 2H),
oxamide 1.02 - 0.94 (m, 2H).
4-[(2-fluoro-6 (400 MHz, DMSO-ds +
2-chloro-4-[(2 -methoxybenz DCI/D,0O) 6 8.72 (s, 1H), 8.11
/ -fluoro-6-met yhamino]-2-[( (s, 1H), 7.79 (s, 1H), 7.47 - 7.32
153 G hoxybenzyl)a 3111 1-cyclobutyl- 4122 (m, 1H), 6.97 (dd, J = 8.5, 3.6
E mino|pyrimid " |1H-pyrazol-4- " |Hz, 1H), 6.91 - 6.81 (m, 1H),
in-5-carboxa yDamino]pyri 494 - 475 (m, 3H), 3.89 (s,
mide midin-5-carbo 3H), 2.50 - 2.33 (m, 4H), 1.85 -
xamide 1.72 (m, 2H).
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2-chloro-4-[(2
-fluoro-6-met

4-[(2-fluoro-6
-methoxybenz
ylhamino]-2-[(

(400 MHz, DMSO-ds +
DCI/D:0) § 8.73 (s, 1H), 8.08
(s, LH), 7.76 (s, LH), 7.46 - 7.32
(m, 1H), 6.97 (d, J = 8.4 Hz,

/
154 oz ;i g " hqubenzyl?a 3111 1-cyclopentyl- 426.2 1H), 6.91 - 6.82 (m, 1H), 4.83
F mino]pyrimid " |1H-pyrazol-4- |G, 2H), 4.78 - 4.67 (m, 1H),
in-5-carboxa ylamino]pyri 3.88 (s, 3H), 2.17 - 2.04 (m,
mide midin-5-carbo 2H), 1.96 - 1.86 (m, 2H), 1.84 -
xamide 1.70 (m, 2H), 1.69 - 1.58 (m,
2H).
(400 MHz, DMSO-ds +
4-[(2-fluoro-6 DCI/D,0O) 6 8.73 (s, 1H), 8.08
2-chloro-4-[(2 -methoxybenz (s, 1H), 7.78 (s, 1H), 7.46 - 7.34
o/ -fluoro-6-met ylhamino]-2-[( (m, 1H), 6.97 (d, J = 8.5 Hz,
155 hqubenzyl?a 3111 1-cyclohexyl- 4402 1H), 6.92 - 6.82 (m, 1H), 4.83
F mino]pyrimid 1H-pyrazol-4- (s, 2H), 4.26 - 4.09 (m, 1H),
in-5-carboxa ylhamino]pyri 3.89 (s, 3H), 2.12 - 1.94 (m,
mide midin-5-carbo 2H), 1.86 - 1.76 (m, 2H), 1.74 -
xamide 1.62 (m, 3H), 1.49 - 1.29 (m,
2H), 1.29 - 1.07 (m, 1H).
(400 MHz, DMSO-ds +
, 4-{(2-fluoro-6 DCUD-0) 5 8.74 (s, 1H), 8.11
-chloro-4-[(2 -methoxybenz (s, 1H), 7.87 - 7.68 (m, 1H)
/ -fluoro-6-met ylhamino]-2-[( ’ > : m, ’
0 hoxybenzyl)a 1-cycloheptyl- 7.58 (s, 1H), 747 - 7.30 (m,
156 mino]pyrimid 311.1 | Hopvrazol4- 4542 |1H), 6.98 - 6.96 (m, 1H), 5.95
F o cpayrboxa l)a%rm] - (s, 2H), 4.83 (s, 3H), 4.49 - 4.34
mide r};lidin—S—csr}l;o (m, 1H), 2.08 - 1.92 (m, 6H),
camide 1.76 - 1.69 (m, 3H), 1.64 - 1.58
(m, 3H).
4-[(2-fluoro-6 (400 MHz, DMSO-ds +
-methoxybenz DCI/D;0O) 6 8.73 (s, 1H), 8.10
, 2;&?;%%& yhamino]-2-[[ (s, 1H), 7.80 (s, 1H), 7.47 - 7.30
e} hoxybenzyla 1-(tetrahydro- (m, 1H), 6.97 (d, J = 8.4 Hz,
157 mino]pyrimid 311.1 |2H-pyran-4-yl| 442.2 |lH), 6.91 - 6.81 (m, 1H), 4.83
FIS in-s-cpayrboxa )-1H-pyrazol- (s, 2H), 4.53 - 4.34 (m, 1H),
mide 4-yl)amino]py 3.99 - 391 (m, 2H), 3.89 (s,
rimidin-5-carb 3H), 3.54 - 3.43 (m, 2H), 2.05 -
oxamide 1.87 (m, 4H).
2-chloro-4-[(2 f‘m[e(tzhg;}?lzgni (400 ~ MHz, DMSO-ds  +
. DCI/D,0O) 6 8.74 (s, 1H), 8.12
/ -fluoro-6-met yDamino]-2-[[ (s, 1H), 7.86 (s, 1H), 7.51 - 7.33
C hoxybenzyl)a 1-(2-hydroxye s, 1H), 7.86 (s, 1H), 7. :
158 i mino]pyrimid 3111 thyl)-1H-pyra 402.2 |(m, 1H), 7.01-6.96 (m, 2H),
HO in-5-carboxa zol-4-yl]amin 4.83 (s, 2H), 4.22 (1, /=5.5 HZ_’
. 2 2H), 3.89 (s, 3H), 3.76 (t, J =
mide o]pyrimidin-5
; 5.5 Hz, 2H).
-carboxamide
4'[(3};ﬂ“°l§°'6 (400 MHz, DMSO-ds +
2-chloro-4-[(2 'rlne Xy ;nz DCI/D,0) & 8.72 (s, 1H), 8.13
/ fluoro-6-met 3{)(;“;2‘3}]1 m[IE (s, LH), 7.78 (s, 1H), 7.46 - 7.30
150 S hoxybenzyDa | 5\ Oethyl)_lg_py 4305 |(m 1H), 697 (d, J = 84 Hz,
E mino|pyrimid ’ razol-4-ylJami “~ |1H), 6.92 - 6.78 (m, 1H), 4.83
S in-5-carboxa yila (s, 2H), 4.33 (t, J = 6.7 Hz, 2H),
\ mide noJpyrimidin- 3.89 (s, 3H), 2.90 (t, J = 6.6 Hz,

5-carboxamid
e

2H), 2.00 (s, 3H).
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2-chloro-4-[(2
-fluoro-6-met

4-[(2-fluoro-6
-methoxybenz
yDamino]-2-[[
1-(2-(dimethy

(400 MHz, DMSO-ds +
DCI/D:0) & 8.76 (s, 1H), 8.21
(s, 1H), 7.91 (s, 1H), 7.50 - 7.32

(e}
o (30,9 ] e i e 8
F _ _ _A_ . b . > b .
N\ in-5-carboxa IH pyrazol 4. (t, /= 6.4 Hz, 2H), 3.90 (s, 3H),
mide ylJamino]pyri 3.73 - 3.53 (m, 2H), 2.80 (s
midin-5-carbo 6'H) ’ > ?
xamide )
(400 MHz, DMSO-ds +
f‘r;l[éf}f;oé;é DCUD;0) & 8.74 (s, 1H), 8.09
2-chloro-4-[(2 OxXY (s, 1H), 7.85 (s, 1H), 7.47 - 7.29
/ fluoro-6-met yhamino]-2-4 (m, 1H), 6.97 (d, J = 8.4 Hz,
0 hoxybenzyl)a [1-(I-methylp 1H), 6.93 - 6.77 (m, 1H), 4.83
161 mino]pyrimid 311.1 |iperazin-4-yl)-| 455.2 s ’2H) 463'— 4.45 ( ’ IH)
I s carboxa IH-pyrazol-4- 3.89 (s, 3H), 361 - 3.46 (m,
. yl)amino]pyri : : > :
mide A 2H), 3.29 - 3.18 (m, 2H), 2.78
Xa;nj_g © (s, 3H), 2.38 - 2.29 (m, 2H),
¢ 2.29 -2.15 (m, 2H).
(400 MHz, DMSO-ds +
4r;1[(t2};ﬂ;°]§°;§ DCUD;0) & 8.72 (s, 1H), 8.17
2-chloro-4-[(2 ~Imethoxybe (s, IH), 7.89 (s, 1H), 7.48 - 7.28
J “fluoro-6-met yll)(az“?;;jrj'[l[ (m, 1H), 7.03 - 6.93 (m, 1H),
hoxybenzyl)a bl ) 6.93 - 6.81 (m, 1H), 4.83 (s,
162 N YR 3111 |ylethyl)-1H-| 4552
U5 | 1 52
mide T??:ﬁxmg 3.54 - 332 (m, 2H), 3.07 - 2.8
e (m, 2H), 2.09 - 1.88 (m, 2H),
1.88 - 1.71 (m, 2H).
(400 MHz, DMSO-ds +
4-[(2-fluoro-6 DCUD:0) § 8.74 (s, 1H), 8.19
-methoxybenz (s, IH), 7.90 (s, IH), 7.45 - 7.31
2;&?;%%& yhamino]-2-[[ (m, 1H), 6.97 (d, J = 8.3 Hz,
J i\ hoxybenzyla 1-(2-(piperidi 1H), 6.92 - 6.84 (m, 1H), 4.84
163 miny] rifni | 311 [ n-LeyDethyl)- | 469.2 |(s, 2H), 469 (1, /= 6.9 Hz, 2H),
F C“; in—SO—cpa};boxa 1H-pyrazol-4- 3.89 (s, 3H), 3.55 (t, J = 6.8 Hz,
mide yl]amino]pyri 2H), 3.44 - 3.31 (m, 2H), 3.03 -
midin-5-carbo 2.89 (m, 2H), 1.90 - 1.74 (m,
xamide 4H), 1.72 - 1.62 (m, 1H), 1.47 -
1.28 (m, 1H).
(400 MHz, DMSO-ds +
f‘r;l[éf}f;oé;é DCUD;0) & 8.75 (s, 1H), 8.20
2-chloro-4-[(2 oxy (s, 1H), 7.91 (s, 1H), 7.46 - 7.33
/ _fluoro-6-met yhamino]-2-{[ (m, 1H), 6.98 (d, J = 8.4 Hz,
Q hoxybenzyl)a 1-(2-(morphol 1H), 6.90 (d, J = 8.9 Hz, 1H)
164 Al YR 3111 |in-1-yDethyl)-| 4712 > 0-71 (G iy
E ( _) mmo]pyrgmld 1H-pyrazol-4- 421.84 (3s,929H),34.9732 (t, J2— 6.731—1926
in-5-carboxa . . H), 3.99 - 3. H), 3.
© mide ry;i]ggl“g“)]gfgl (s, )3H), 3.86 - 3(?’7 (m), 2H),
~o-earbo 3.72 - 3.62 (m, 2H), 3.45 - 3.31
xamide

(m, 2H), 3.23 - 3.13 (m, 2H).
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4-[(2-fluoro-6

(400 MHz, DMSO-ds +

DCI/D:0) § 8.73 (s, 1H), 8.09

2-chloro-4-{(2 -methoxybenz (s, 1H), 7.75 (s, LH), 7.49 - 7.30
/ -fluoro-6-met ylhamino]-2-[( _
S o] Ay (m, 1H), 6.97 (d, J = 8.4 Hz,
165 oxybenzyla |5 || loctyl-TH-DY| 400 3 111y "6 91 - 6.80 (m, 1H), 4.81
F mino]pyrimid razol-4-yl]ami (s, 2H), 4.13 (t, J = 6.8 Hz, 2H)
in—5—cgrboxa no]pyrimidip— 3}39 (si 3H), ’1.87 i 1'76 (m:
mide 3-carboxamid 2H), 1.28 - 1.11 (m, 10H), 0.81
© (t, J= 6.7 Hz, 3H).
4-[(2-fluoro-6 (400 MHz, DMSO-ds +
-methoxybenz DCI/D;0) 6 8.74 (s, 1H), 8.13
2h°h1°r°é4'[(f yhamino]-2-[[ (s, LH), 7.82 (s, 1H), 7.43 - 7.42
d h “OLO' 'nlle 1-(6-methoxy (m, 2H), 6.92 - 6.78 (m, 1H),
166 oxybenzyha 5y | eyl TH-pyr| 4722 |4.82 (s, 2H), 4.16 (t, J = 6.8 Hz,
F mino]pyrimid azol-4-ylJami 2H), 3.89 (s, 3H), 3.23 (1, J =
n-3-carboxa noJpyrimidin- 6.6 Hz, 2H), 3.17 (s, 3H), 1.87 -
g e 5-carboxamid 1.72 (m, 2H), 1.48 - 134 (m,
\ e 2H), 1.33 - 1.15 (m, 4H).
(400 MHz, DMSO-d; +
4'[(fﬂﬂ“°l§°'6 DCUD;0) & 8.73 (s, 1H), 8.09
2-chloro-4-[(2 'rlne Xy ;nz (s, IH), 7.79 (s, 1H), 7.46 - 7.35
/ _fluoro-6-met yl)zng?‘o]'h'[l[ (m, 1H), 6.99 - 6.96 (m, 1H),
S hoxybenzyl)a ~(6-dimethy 6.90 - 6.88 (m, IH), 4.83 (s,
167 XYOENZY)2 1 311.1 | aminohexyl)- | 485.3
E mino[pyrimid 1H-pyrazol-4- 2H), 4.15 (t, J = 6.9 Hz, 2H),
in-5-carboxa ylJamino]pyri 3.89 (s, 3H), 2.98 (t, J= 8.1 Hz,
N mide M 2H), 2.71 (s, 6H), 1.87 - 1.71
\ ) (m, 2H), 1.68 - 1.51 (m, 2H),
xamide 1.39 - 1.15 (m, 4H).
4-[(2-fluoro-6
-methoxybenz (400 MHz, DMSO-ds+
2h°h1°r°é4'[(f yhamino]-2-[[ DCI/D,0) 5 8.74 (s, 1H), 8.09
d ~Huoro-b-me 1-(2-hydroxy- (s, IH), 7.82 (s, 1H), 7.44 - 7.33
168 h‘?"ybenz.yl?z 3111 |2-methylprop | 4302 |(m, 1H), 6.97 (d, J = 8.4 Hz,
Flug fﬁig‘)_]cpayrgila y1)-1H-pyrazo 1H), 6.93 - 6.81 (m, 1H), 4.81
: 1-4-yl]Jamino] (s, 2H), 4.08 (s, 2H), 3.89 (s,
mide pyrimidin-5-c 3H), 1.08 (s, 6H).
arboxamide
4-[[2-fluoro-6
-(trifluoromet
2ﬂ101}<])lr?)r06‘:t1[1[f21 hyl)benzylJam 400 MHz, DMSO-ds +
K woromethyhb ino]-2-[[1-(2- DCI/D,0) § 8.80 (s, 1H), 8.09
169 {i;c': enz l]ami};lo] 349.0 |hydroxyethyl)| 440.1 |(s, 1H), 7.85 - 7.61 (m, 4H),
: ol pyﬁfm s -1H-pyrazol-4 4.97 (s, 2H), 4.19 (t, J= 5.5 Hz,
~rboxamide jyllagnno]pyr 2H), 3.72 (t,J = 5.6 Hz, 2H).
imidin-5-carb
oxamide
4-[(2-fluoro-6
2-chloro-4-[[2 }'l(tl?éle‘fmf;‘;; (400 MHz, DMSO-ds +
i -fluoro-6-(trifl izo]-z-[z[yl-(z- ]()Cl{Dz)O) 5848.827(6s,3 l(H), jﬁl)l
uoromethyl)b s, 1H), 7.84 - 7. m, R
170 d\—ca enzyljamino] | >0 rﬁh‘”‘yethlyz) 45421498 (s, 2H), 432 (1, /= 5.1 Hz,
O |pyrimidin-5-c ¥ “pyrazos 2H), 3.68 (d, J = 5.4 Hz, 2H),
N | arboxamide -ylJamino]pyr 3.18 (s, 3H).
imidin-5-carb
oxamide
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4-[(2-fluoro-6

-(trifluoromet
2-chloro-4-[[2 hyl)benzyl)am (300 MHz, DMSO-ds +
-fluoro-6-(trifl ino]-2-[[1-(2-( DCI/D,0O) 6 8.81 (s, 1H), 8.23
uoromethyl)b dimethylamin (s, 1H), 7.88 - 7.82 (m, 1H),
171 enzyl]amino] 349.0 o)ethyl)-1H-p 467.2 7.73 - 7.68 (m, 3H), 5.00 (s,
pyrimidin-5-¢ yrazol-4-yl]a 2H), 4.72 - 4.59 (m, 2H), 3.68 -
arboxamide mino]pyrimidi 3.53 (m, 2H), 2.79 (s, 6H).
n-5-carboxam
ide
4-[(2-methoxy (400 MHz, DMSO-ds +
benzyl)amino] DCI/D,0O) 6 8.72 (s, 1H), 7.88
2531}?;;/1@:&(5 2-[[1-(2-hydr (s, LH), 7.60 (s, 1H), 7.37 - 7.27
. . oxyethyl)-1H- (m, 1H), 7.24 - 7.15 (m, 1H),
172 ryrgggngoc]gfgé 2931 razol-d-yl]a| 842 1714 - 7.04 (m, 1H), 7.00 - 6.81
e} camide mino|pyrimidi (m, 1H), 4.71 (s, 2H), 4.12 (¢, J|
n-5-carboxam =5.6 Hz, 2H), 3.87 (s, 3H), 3.69
ide (t,J=5.5Hz, 2H).
4-[(2-methoxy (400 MHz, DMSO-ds +
2-chloro-4-[(2 -5-chlorobenz DCI/D-0O) & 8.72 (s, 1H), 7.84
-methoxy-5-¢ yDamino]-2-[[ (s, 1H), 7.55 (s, 1H), 7.35 (dd, J|
173 z\ hlorobenzyl)a 3270 1-(2-hydroxye 4181 I© 9.0, 3.2 Hz, 1H), 7.18 (s, 1H),
mino]pyrimid " |thyl)-1H-pyra " |7.10 (dd, J = 9.0, 2.9 Hz, 1H),
0 in-5-carboxa zol-4-yl]amin 4.69 (s, 2H), 4.10 (t, J= 5.6 Hz,
mide o]|pyrimidin-5 2H), 3.87 (s, 3H), 3.69 (t, J =
-carboxamide 5.4 Hz, 2H).
4-[(2,6-dimet
hylbenzyl)ami (400 MHz, DMSO-ds +
26'f§$e°tfy'l[é§ no]-2-[[1-(2-h DCUD10) 5 8.77 (s, 1H), 8.20
174 ’nzyl)amino]p 291.1 ydroxyethyl)- 3822 (s, 1H), 7.80 (s, 1H), 7.25 - 7.04
D " |1H-pyrazol-4-  |(m, 3H), 4.74 (s, 2H), 4.24 (1, J|
yrimidin-5-ca . . N
e} hoxamide ylhmmo]pyn = 5.4 Hz, 2H), 3.83 - 3.65 (m,
midin-5-carbo 2H), 2.33 (s, 6H).
xamide
2-chloro-4-[(2 f‘m[e(tzh}clﬁi(e)flzy? (400~ MHz,  DMSO-ds ~ +
. DCI/D,0O) 6 8.77 (s, 1H), 8.15
-chloro-6-met Yamino]-2-[[1-
hylbenzyl)ami (2-hydroxyeth (s, 1H), 7.75 (s, 1H), 7.40 (d, J
175 no]pyrimidin- 311.0 y1)-1H-pyrazo 402.1 |= 7.9 Hz, 1H), 7.35 - 7.24 (m,
e} 5-carboxamid 1-4-yl]amino] 2H), 4.88 (s, 2H), 421 (1, J =
. pyrimidin-5-c 5.5 Hz, 2H), 3.73 (t, J = 5.5 Hz,
“rboxamide 2H), 2.35 (s, 3H).
4-[(2,6-dichlo
robenzyl)amin (400 MHz, DMSO-d¢ +
g\ 2;2%2;‘;1;{)(3 o]-2-[[1-(2-hy DCID,0) 5 8.79 (s, 1H), 8.13
’ . droxyethyl)-1 (s, 1H), 7.76 (s, 1H), 7.65 - 7.52
176 nzyl)amino]p | 331.0 422.1
yrimidin-5-ca H—pyrazol—4—y (m, 2H), 7.51 - 7.39 (m, 1H),
hoxamide l]amino]pyrim 5.03 (s, 2H), 4.20 (t, /= 5.5 Hz,
idin-5-carbox 2H), 3.73 (t,J = 5.6 Hz, 2H).
amide
2-chloro-4-[(2 3r<[)(§ér31;6ylt)r;gg (400~ MHz,  DMSO-ds  +
. DCI/D,0O) 6 8.74 (s, 1H), 8.02
,3,0-trifluorob no]-2-[[1-(2-h 1. 7.67 (s. 1H). 7.61 - 7.45
177 enzyl)amino] | 317.0 |ydroxyethyl)-| 408.1 (s, 1H), 7.67 (s, 1H), 7. :
Y y yetny.
pyrimidin-5-¢ 1H-pyrazol-4- E‘H;’le)’ 271'{27 4; 27 10 Elml’l LH),
> arboxamide yl]amino]pyri 92 (s, ), 425 - 411 (m,

midin-5-carbo

2H), 3.80 - 3.64 (m, 2H).
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xamide

-

2-chloro-4-[(2

,6-difluoro-3-

4-[(2,6-difluor
0-3-methylbe
nzyl)amino]-2
-[[1-(2-hydrox

(400 MHz, DMSO-ds +
DCI/D:0) § 8.77 (s, 1H), 8.09
(s, LH), 7.75 (s, 1H), 7.42 - 7.25

178 F r:ri};f]beriﬁ) 313.1 |yethyl)-1H-py| 404.2 |(m, IH), 7.12 - 7.00 (m, 1H),
d S—CEZboxa razol-4-yl]ami 4.88 (s, 2H), 4.20 (t, J=5.5 Hz,
HO e nolpyrimidin- 2H), 3.79 - 3.66 (m, 2H), 2.23
5-carboxamid (s, 3H).
(5]

4-[(2-chloro-3

,6-difluoroben
2-chloro-4-[(2 yamino]-2- (400 MHz, DMSO-ds +
R ~chloro-3,6-di f{l_(my o DCUD,0) 3 8.76 (s, 1H), 8.06
179 cl f;?;g?en?yl? 333.0 |yethyl)-1H-py| 4241 |& 111{1){ 7';04(35’_“7{)2’77'5 8- 171';‘6
pyrimi razol-4-yl]ami (m, 1H), 7. 27 (m, 1H),
S HO din-5-carboxa no]pyrimidin- 4.96 (s, 2H), 4.17 (t, J= 5.5 Hz,

mide i 2H), 3.81 - 3.62 (m, 2H).
(5]

4-[[2-fluoro-3
-methoxybenz (400 MHz, DMSO-ds +
2;&?;%%5 ylJaminol-2-[[ DCUD;0) & 8.76 (s, 1H), 7.81
K hoxybenzyl]a 1-(2-methoxy (s, 1H), 7.58 (s, 1H), 7.21 - 7.04
180 |\ XYOENZYLA 1 311.1 |ethyl)-1H-pyr| 4162 |(m, 2H), 6.95 - 6.77 (m, 1H),

o mino]pyrimid .
o in-5-carboxa azol-4-yl]Jami 4.81 (s, 2H), 4.21 (t, /= 5.3 Hz,
\ mide no]pyrimidin- 2H), 3.85 (s, 3H), 3.63 (t, J =

5-carboxamid
e

5.2 Hz, 2H), 3.18 (s, 3H).

Table 4 Structures and characterization of intermediate compound A and target compound B

of Examples 181 to 227

Compound A Compound B
LC
Ex. Rl Rz MS I%/ICS
No. Name m/z = Name 7 = '"HNMR
(M+H) N
N (M+H)
'H NMR (400 MHz
. 2-((1-tert-butyl DMSO-dg) 5 10.50 (s, 1H),
2-chloro-4-(is -1H-pyrazol-4- 10.02 (s, 1H), 8.53 (s, 1H)
181 Y\/ opentylamino | -, | yhamino)-4-Gi| -5, 1g 4o 10 (m, 1H), 8.02 (s,
)pyrimidin-5- sopentylamino
: ntyla 1H), 7.8 - 7.32 (m, 2H), 3.77
carboxamide )pyrimidin-5-¢
arboxamide -3.35 (m, 2H), 1.73 - 1.37 (m,
12H), 0.90 (d, J = 6.5 Hz, 6H).
"H NMR (400 MHz
. DMSO-ds) 6 10.34 (s, 1H),
‘i‘r;(l)s‘;p?(nf-‘/(lfﬁ 9.87 (s, 1H), 8.51 (s, 1H), 8.29
2-chloro-4-(is ah‘;ﬁ'lr(; H p‘;r - 8.05 (m, 1H), 7.97 (s, 1H),
opentylamino Pl 7.65 (s, 1H), 7.61 - 7.24 (m,
182 Y\/ OD_’ Jpyrimidin-5- | 2+ ;rzz‘:)ly%ll){ag 374 |1H), 451 - 4.25 (m, 1H), 4.03
carboxamide ino)pyrimidin- - 3.86 (m, 2H), 3.63 - 3.34 (m,

5-carboxamide

4H), 2.06 - 1.75 (m, 4H), 1.72
- 1.57 (m, 1H), 1.57 - 1.40 (m,
2H), 0.91 (d, J = 6.6 Hz, 6H).
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2-chloro-4-((2
-(2-hydroxyet

2-((1-tert-butyl
-1H-pyrazol-4-
yhamino)-4-((

'TH NMR (400 MHz,
DMSO-de) § 10.54 (s, 1H),
10.10 (s, 1H), 8.55 (s, 1H),

hoxy)ethyl)a 8.46 - 8.12 (m, 1H), 8.03 (s,
HO
183 | ™07 > | mino)pyrimid| 201 io(f?gt‘fol’)‘zg 364 | 1H), 7.77 - 7.54 (m, 2H), 4.40
in-5-carboxa : )y Y i (s, 1H), 3.78 - 3.57 (m, 4H),
mide o)pyrimicin- 3.55 - 3.36 (m, 4H), 1.52 (s,
5-carboxamide oH)
™M NMR (400 MHz
jg(éo(f})lztd}fol DMSO-de) 5 1071 - 10.41 (m,
2-chloro-4-((2 )Zmino)}—]}((f]— 1H), 10.10 (s, 1H), 8.55 (s,
-(2-hydroxyet (tetrahydro-2H 1H), 8.41 - 8.08 (m, 1H), 7.99
Ho hoxy)ethyl)a . (s, 1H), 7.75 - 7.42 (m, 2H),
184 | ooy | 6 ) mino)pyrimid | 201 I'{p_yrar;'z‘t)'l-‘fl‘)_'ll 3921450 (s, 1H), 446 - 433 (m,
in-5-carboxa )arfnfl ) mgi 1H), 4.03 - 3.88 (m, 2H), 3.75
mide din_s_oc:r-‘{ma - 3.58 (m, 4H), 3.54 - 3.50 (m,
" 2H), 3.50 - 3.41 (m, 4H), 2.05
- 1.80 (m, 4H).
2-((1-tert-butyl 'H NMR (400 MHz,
2-chloro-4-((2 -1H-pyrazol-4- DMSO-ds) 6 9.42 (s, 1H), 9.26
-(2-methoxyet yl)amino)-4-(( (s, 1H), 8.45 (s, 1H), 7.97 (s,
e hoxy)ethyl)a 2-(2-methoxye IH), 7.83 - 7.56 (m, 1H), 7.50
183 Y ; i mino)pyrimid 275 thoxy)ethyl)a 378 (s, IH), 7.29 - 6.79 (m, 1H),
in-5-carboxa mino)pyrimidi 3.70 - 3.57 (m, 4H), 3.57 - 3.51
mide n-5-carboxami (m, 2H), 3.48 - 3.41 (m, 2H),
de 3.24 (s, 3H), 1.50 (s, 9H).
™M NMR (400 MHz,
igﬁléirﬁﬁﬁ DMSO-dg) 5 10.50 (s, 1H),
2-chloro-4-((2 )Zmino)}—]}((f]— 10.07 (s, 1H), 8.52 (s, 1H),
-(2-methoxyet (tetrahydro-2H 8.40 - 8.05 (m, 1H), 7.99 (s,
e hoxy)ethyl)a . IH), 7.73 - 7.50 (m, 2H), 4.47
186 | >0y | ) mino)pyrimid| 2 I'{p_yrar;'z‘t)'l-‘fl‘)_'ll 4061432 (m, 1H), 4.02 - 3.90 (m,
in-5-carboxa )ar‘;’n?/rrm) rm{i 2H), 3.75 - 3.66 (m, 2H), 3.66
mide din—S—c:r}l;oxa - 3.59 (m, 2H), 3.60 - 3.53 (m,
" 2H), 3.52 - 3.38 (m, 4H), 3.24
(s, 3H), 2.04 - 1.84 (m, 4H).
'H NMR (400 MHz,
2-((1-tert-butyl DMSO-de) 8 9.63 (s, 1H), 9.42
2-chloro-4-((2 -1H-pyrazol-4-
. (s, 1H), 8.45 (s, 1H), 7.98 (s,
T -(2-(2-hydrox yl)amino)-4-((
o 1H), 7.90 - 7.59 (m, 1H), 7.53
yethoxy) 2-(2-(2-hydrox
H (s, 1H), 7.34 - 6.92 (m, 1H),
187 ethoxy)ethyl) | 305 yethoxy) 408 4.92 - 428 (m, 1H), 3.74 - 3.58
o amino)pyrimi ethoxy)ethyl)a ’ : e .
J/ din-5-carboxa mino)pyrimidi (m, 4H), 3.58 - 3.0 (m, 4H),
Ho 'n'gd © o Oa‘g . 3.47 (, J = 5.2 Hz, 2H), 3.41
© ¢ deo (t, J = 5.2 Hz, 2H), 1.50 (s,
OH).
'TH NMR (400 MHz,
DMSO-dstDCI/D:0) & 8.68
2-chloro-4-((2 2(52112?1}1-‘4/‘“11; (s, 1H), 7.65 (s, 1H), 7.48 (s,
_ethylbenzyl)a r‘gno)_ 4_((§_et 1H), 7.27 - 7.18 (m, 2H), 7.17
188 /_‘ mino)pyrimid | 291 hylbenzyl)ami 366 |- 7.06 (m, 2H), 4.72 (s, 2H),
in-5-carboxa nf)) rir}r]ﬁ s 3.94 (q, J = 7.3 Hz, 2H), 2.59
mide 4 (q,J=7.5 Hz, 2H), 1.19 (t, J =

5-carboxamide

7.3 Hz, 3H), 1.10 (t, J = 7.5
Hz, 3H).
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2-chloro-4-((2

4-((2-ethylben
zyl)amino)-2-(

'TH NMR (400 MHz,
DMSO-de+DCI/D20) & 7.65
(s, 1H), 7.51 (s, 1H), 7.47 (s,

J_! -ethylbenzyl)a (1-propyl-1H- 1H), 7.17 - 7.15 (m, 2H), 7.06
189 mino)pyrimid | 291 |pyrazol-4-ya| 380 |- 7.02 (m, 2H), 4.64 (s, 2H),
in-5-carboxa mino)pyrimidi 3.95-3.77 (m, 2H), 2.58 - 2.53
mide n-5-carboxami (m, 2H), 1.62 - 1.41 (m, 2H),
de 1.02 (t, J=7.5 Hz, 3H), 0.72 -
0.46 (m, 3H).
'H NMR 400 MHz,
4-((2-ethylben DMSO—d6+DC1/]()zO) 5 8.67
2-chloro-4-((2 zyl)amino)-2-( (s, 1H), 7.70 (s, 1H), 7.49 (s
-ethylbenzyl)a (1-isopropyl-1 1111) 7 ’29_ 71 4’ (m, éH) 71 4’
190 H rpino)pyrimid 291 H—pyrazol—é?—y} 380 | 7’04'(m, 21'_1) 469 (s’ 2H)
in Sncli*gsoxa Eﬁ“g‘?:ﬁxm; 4.41-4.12 (m, 1H), 2.63 - 2.52
mide (m, 2H), 1.21 (d, J = 6.7 Hz,
6H), 1.07 (t,/= 7.5 Hz, 3H).
2-((L-cyclopro ™M NMR (400 MHz,
DMSO-dstDCI/D:0) 6 8.66
2-chloro-4-((2 pyl-1H-pyrazo (s, 1H), 7.67 (s, 1H), 7.43 (s
-ethylbenzyl)a 1-4-yl)amino)- IIiI) 7 ’23 ) 71 4’ ( éH) 71 4’
191 >—i mino)pyrimid | 291 |4-((2-ethylben| 378 | 7’02'(m, 21'_1) 4?189 (s’ 2H)
in Snfia;:‘)xa Zﬂﬁ‘ﬂ“‘;ﬁgﬂ 3.63 - 337 (m, 1H), 2.57 (¢, J|
<amide =7.5 Hz, 2H), 1.08 (t, J=17.5
Hz, 3H), 0.95 - 0.72 (m, 4H).
™M NMR (400 MHz,
2erctuyl RO e o 1,
2-chloro-4-((2 -1H-pyrazol-4- 844 i (§’05 (I);L iH) (78’90 (Z’
-ethylbenzyl)a yhamino)-4-(( IH) 7 8i ~7.58 (m, ’IH) 7 56’
192 %—* rpino)pyrimid 291 2—§thy1ber{zy}) 394 7 216 (m, IH') 730 -7 2’3 (m,
in Snfia;:‘)xa ???Eiﬂféiﬁiﬂ 2H), 7.23 - 7.11 (m, 2H), 4.77
ide (d, /= 5.6 Hz, 2H), 2.65 (q, J|
= 7.5 Hz, 2H), 1.38 (s, 9H),
1.17 (t,J=7.5 Hz, 3H).
TH NMR (400 MHz
DMSO-dstDCI/D20) & 8.67
e 4-((2-cthylben (s, 1H), 7.66 (s, 1H), 7.48 (s,
2-chloro-4-((2 zyl)amino)-2-( 1H), 7.22 - 7.16 (m, 2H), 7.12
-ethylbenzyl)a (1-(tetrahydro- i 7’06'(m, 21'_1) 471 (s’ 2H)
193 O/\:>—i mino)pyrimid | 291 |2H-pyran-4-yl| 422 ; i ’ ’
in5-carboxa Jamino)pyrimi 4.22 -4.05 (m, 1H), 3.91 - 3.70
mide din-5-carboxa (m, 2H), 3.33 (t, /= 11.2 Hz,
” 2H), 2.57 (q, J = 7.5 Hz, 2H),
e 1.82 - 1.50 (m, 4H), 1.08 (1, J|
=7.5 Hz, 3H).
™M NMR (400 MHz
DMSO-ds) 6 10.53 (s, 1H),
2-((1-methyl-1
2-chloro-4-((2 H-pyrazol-4-yl é03§5_ 8(81’ 4 1(53’11?15587 7(;’_ 1714,15)§
-propylbenzyl Yamino)-4-((2- (' 2H5 7.49 (s ’IH') 73 0 .
194 —| paminepyrim| 305 |propyibensyba| - 36 (73,30 T 81 T
idin-5-carbox mino)pyrindi 2H), 4.77 (d, J = 5.5 Hz, 2H),
de 3.73 (s, 3H), 2.67 - 2.56 (m,

2H), 1.64 - 1.49 (m, 2H), 0.90
(t, J=7.3 Hz, 3H).
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2-chloro-4-((2

4-((2-isopropy
Ibenzyl)amino

'TH NMR (400 MHz
DMSO-dg+DCI/D:0) & 8.69
(s, 1H), 7.72 (s, 1H), 7.50 (s,

-isopropylben )-2-((1-methyl .
195 zyDamino)pyr| 305 |-1H-pyrazol-4-| 366 11_31)1’ 7'333(d’ J1H7'8 11{92’ Hé)’
imidin-5-carb yl)amino)pyri 7.31-7.23 (m, 1H), 7.19 - 7.07
oxamide midin-5-carbo (m, 2H), 4.75 (s, 2H), 371 (s,
d 3H), 3.07 (p, J = 6.8 Hz, 1H),
xamide 1.13 (d, J = 6.7 Hz, 6H).
TH NMR (400 MHz,
4-((2-(cyclopr DMSO-ds) 6 9.44 (s, 1H), 9.39
2-chloro-4-((2 opylmethyl)be - 9.13 (m, 1H), 8.50 (s, 1H),
-(cyclopropyl nzyl)amino)-2- 7.94 - 7.58 (m, 2H), 7.52 (s,
196 methyl)benzyl 317 ((1-methyl-1H 378 1H), 7.47 - 7.33 (m, 2H), 7.32
Yamino)pyrim -pyrazol-4-yl)a - 7.13 (m, 3H), 4.76 - 4.61 (m,
idin-5-carbox mino)pyrimidi 2H), 3.65 (s, 3H), 2.60 (d, J =
amide n-5-carboxami 6.8 Hz, 2H), 1.08 - 0.95 (m,
de 1H), 0.53 - 0.44 (m, 2H), 0.23
-0.13 (m, 2H).
'TH NMR (400 MHz,
DMSO-ds) & 10.15 (s, 1H),
2-((1-tert-butyl 10.09 (s, 1H), 8.54 (s, 1H),
2-chloro-4-((2 -1H-pyrazol-4- i
) 821 - 7.96 (m, 1H), 7.92 (s,
-methoxybenz yhamino)-4-(( i
o) . . 1H), 7.55 - 7.46 (m, 1H), 7.36
197 | yDamino)pyri| 293 |2-methoxyben| 396
midin-5-carbo l)amino)pyri - 719 (m, 2H), 7.17 - 7.10 (m,
N ern s ali}b, 1H), 7.10 - 7.01 (m, 1H), 6.96
€ Xa;mfge © - 6.85 (m, 1H), 4.70 (d, /= 6.0
Hz, 2H), 3.84 (s, 3H), 1.42 (s,
9H).
TH NMR (400 MHz,
2-((1-tert-butyl DMSO-ds) 6 10.23 (s, 1H),
2-chloro-4-((2 -1H-pyrazol-4- 10.16 (s, 1H), 8.56 (s, 1H),
. . ,6-difluoroben yhamino)-4-(( 8.23 - 8.04 (m, 1H), 7.85 (s,
198 zylamino)pyr| 299 |2,6-difluorobe| 402 |1H), 7.62 - 7.44 (m, 2H), 7.35
imidin-5-carb nzyl)amino)py -7.23 (m, 1H), 7.23 - 7.12 (m,
oxamide rimidin-5-carb IH), 7.12 - 6.99 (m, 1H), 4.80
oxamide (d, J = 6.0 Hz, 2H), 1.40 (s,
9H).
4-((2-chloro-6- 'H NMR (300 MHz,
iﬁf&%ﬁ fluorobenzyl)a DMSO-de+DCI/D,0) 5 8.70
. . robenzyl)ami mino)-2-((1-et (s, 1H), 8.02 (s, 1H), 7.67 (s,
199 n0) rii,nidin— 315 |hyl-1H-pyrazo| 390 |1H), 7.51 - 7.33 (m, 2H), 7.31
5—c§530xami q 1-4-yl)amino)p - 7.15 (m, 1H), 4.87 (s, 2H),
yrimidin-5-car 4.11 (g, J = 7.3 Hz, 2H), 1.31
© boxamide (t,J=7.3 Hz, 3H).
'TH NMR (300 MHz,
2-chloro-4-((2 Lf‘hﬁoﬁgg?ni DMSO-dgtDCI/D:0) & 8.7
_chloro-6-fluo rnino)—2—((f— ! (s, 1H), 8.08 (s, 1H), 7.75 (s,
500 | © F robenzylami | 5 P 1H), 7.58 - 7.41 (m, 2H), 7.38
S 5 |opyl-1H-pyraz| 404 |
no)pyrimidin ol-4-ylamino) 7.22 (m, 1H), 4.95 (s, 2H),
5-carboxamid in}llidin 5_ca 4.11 (t, /= 6.8 Hz, 2H), 2.00 -
e D i 1.64 (m, 2H), 0.82 (t, J = 7.3
Hz, 3H).
2-chloro-4-((2 4-((2-chloro-6- 'H NMR (300 MHz,
o . -chloro-6-fluo fluorobenzyl)a DMSO-dstDCI/D20) 6 8.78
201 robenzyl)ami | 315 |mino)-2-((1-is| 404 |(s, 1H), 8.10 (s, 1H), 7.76 (s,
no)pyrimidin- opropyl-1H-py 1H), 7.56 - 7.38 (m, 2H), 7.38

5-carboxamid

razol-4-yl)ami

- 7.24 (m, 1H), 4.95 (s, 2H),
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no)pyrimidin-
5-carboxamide

4.68 - 4.45 (m, 1H), 1.44 (d, J]
= 6.6 Hz, 6H).

2-chloro-4-((2
-chloro-6-fluo

4-((2-chloro-6-
fluorobenzyl)a
mino)-2-((1-cy

'H NMR (400 MHz,
DMSO-dstDCI/D20) & 8.67
(s, 1H), 7.99 (s, 1H), 7.62 (s,

o] F robenzyl)ami clopropyl-1H-
| | D i s [ e [l
3-carboxamid mino)pyrimidi 3.75 - 3.61 (m, 1H), 1.06 - 0.81
e n-5-carboxami
de (m, 4H).
'TH NMR (400 MHz,
2-chloro-4-((2 ig“‘;jzzﬁ‘tf DMSO-dg) & 1041 (s, 1H),
o - ~chloro-6-fluo y1)arfnyno)- i 10.32 (s, 1H), 8.57 (s, 1H),
203 ; i robenzyl)ami 315 | 2-chloro-6-flu | 418 831 - 8.12 (m, 1H), 8.08 (s,
no)pyrimidin- orobenzyl)ami 1H), 7.69 (s, 1H), 7.63 - 7.52
5-carboxamid no)pyrimidin- (m, 1H), 7.53 - 7.38 (m, 2H),
e 5_carboxamide 7.37-7.26 (m, 1H), 4.99 - 4.82
(m, 2H), 1.52 (s, 9H).
4-((2-chloro-6- 'H NMR (300 MHz,
iﬁf&%ﬁ fluorobenzyl)a DMSO-de+DCI/D,0) & 8.68
o . <> % robenzyl)ami mino)-2-((1-cy (s, 1H), 8.03 (s, IH), 7.68 (s,
204 no)pyrimidin- 315 |clobutyl-1H-p| 416 |1H), 7.48 - 7.30 (m, 2H), 7.29
s _carboxamid yrazol-4-yl)am - 7.12 (m, 1H), 4.97 - 4.69 (m,
ino)pyrimidin- 3H), 2.44 - 2.20 (m, 4H), 1.79
© 5-carboxamide - 1.49 (m, 2H).
™H NMR (400 MHz,
4-((2-chloro-6- DMSO-dgtDCI/D:0) & 8.7
2-chloro-4-((2 fluorobenzyl)a 1H), 8.07 (s, 1H), 7.73 (
-chloro-6-fluo mino)-2-((1-cy (s, 1H), 8. > SN S
cl F E>—¥ robenzyl)ami clopentyl-1H- IH), 7.3 - 7.39 (m, 2H), 7.39
205 T 315 430 |- 7.27 (m, LH), 4.95 (s, 2H),
no)pyrimidin- pyrazol-4-ylja 4.82-4.63 (m, 1H), 2.20 - 2.01
5-carboxamid rmno)pyrlmld% (r'n’ 2H5, 200 - l.é 4' (m, 21'{)’
¢ n's'ca;'zoxan“ 1.84 - 170 (m, 2H), 1.71 - 1.51
(m, 2H).
'TH NMR (400 MHz,
4-((2-chloro-6- DMSO-dstDCI/D:0) 6 8.66
igﬂf&%ﬁ fluorobenzyl)a (s, 1H), 8.00 (s, 1H), 7.69 (s,
b ami mino)-2-((1-cy IH), 7.44 - 7.28 (m, 2H), 7.27
206 | © F <:>—{ TONeNAY N | 315 |clohexyl-1Hp| 444 |- 7.13 (i, 1H), 484 (s, 2H),
g‘ozzfgggnﬁld yrazol-4-yl)am 4.21-3.93 (m, 1H), 2.02 - 1.79
o ino)pyrimidin- (m, 2H), 1.78 - 1.65 (m, 2H),
5-carboxamide 1.65 - 1.45 (m, 3H), 1.39 - 1.15
(m, 2H), 1.18 - 0.96 (m, 1H).
Murbenia|  [H NMR (00 M.
2-chloro-4-((2 mino)-2-((1-(t DMSO-dstDCI/D20) & 8.71
-chloro-6-fluo trahvdro-2H (s, 1H), 8.03 (s, 1H), 7.70 (s,
207 | e~ A |6 )| robenzytyami ctrahydro-2H- LH), 7.48 - 7.32 (m, 2H), 7.31
7 A 315 | pyran-4-yl)-1 446
no)pyrimidin- H-pyrazol-4-yl - 7.18 (m, 1H), 4.88 (s, 2H),
5-carboxamid Yamino)pyrimi 4.53 - 4.29 (m, 1H), 4.00 - 3.82
e ; Py (m, 2H), 3.50 - 3.24 (m, 2H),
in-5-carboxa 2.12 - 1.62 (m, 4H)
mide ' ' '
2-chloro-4-((2 4-((2-bromo-6 'H NMR (400 MHz,
-bromo-6-fluo -fluorobenzyl) DMSO-ds) & 10.45 (s, 1H),
208 Br\é/': —I robenzyl)ami | 359 |amino)-2-((1-| 420 |10.26 (s, 1H), 8.55 (s, 1H),
no)pyrimidin- methyl-1H-pyr 831 - 8.05 (m, 1H), 7.96 (s,

5-carboxamid

azol-4-yl)amin

1H), 7.68 - 7.61 (m, 1H), 7.61
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o)pyrimidin-5-
carboxamide

747 (m, 2H), 7.47 - 7.27 (m,
2H), 4.89 (d, J = 6.0 Hz, 2H),
3.85 (s, 3H).

2-chloro-4-((2
-bromo-6-fluo

4-((2-bromo-6
-fluorobenzyl)
amino)-2-((1-e

TH NMR (400 MHz,
DMSO-dg) & 10.46 (s, 1H),
10.35 - 9.85 (m, 1H), 8.56 (s,
1H), 8.33 - 8.08 (m, 1H), 8.00

209 Br\é/F mbenz.yl).zr.m 359 |thyl-1H-pyraz | 434 |(s, 1H), 7.80 - 7.48 (m, 3H),
g‘ozzfgggnﬁld ol-4-yl)amino) 7.46 - 7.25 (m, 2H), 4.90 (d, J|
pyrimidin-5-ca =6.0 Hz, 2H), 4.14 (q, J=7.2
© rboxamide Hz, 2H), 1.36 (t, J = 7.3 Hz,
3H).
TH NMR (400 MHz,
2-chloro-4-((2 ‘r‘ng(tiyf}ll;grrlgy?) DMSO-de) 8 9.49 (s, 1H), 9.34
};ﬂluoro—61—met amino)-2-((1- - 2919( (rrll, ;H),g%.49 (s,8 lz{),
F ylbenzyl)ami 7. s, 1H), 7.80 - 7.58 (m,
210 \é/ no)pyrimidin-| 2> metlhzl'llH'pYr 336 |11, 7.52 (s, 1H), 7.34 - 7.22
5-carboxamid 2;0 rmﬁ?ﬁn (m, 1H), 7.13 - 6.93 (m, 3H),
e C‘;fboxami . 4.78 - 4.58 (m, 2H), 3.80 (s,
3H), 2.36 (s, 3H).
™H NMR (400 MHz,
DMSO-ds) 6 10.27 (s, 1H),
2-chloro-4-((2 ‘r‘ng(tifllg‘g;‘;% 10.03 (s, IH), 8.51 (s, IH).
_fluoro-6-met amin<})])—2—((i]—e 8.25 - 8.05 (m, 1H), 7.99 (s,
11 F hylbengyl‘)a‘mi 205 |thyl-1H-pyraz| 370 1H), 7.63 (s, 1H), 7.57 - 7.37
no)pyrimidin- ol-4-yl)amino) (m, 1H), 7.37 - 7.23 (m, 1H),
5-carboxamid . y'd' 5 7.18 - 7.02 (m, 2H), 4.86 - 4.64
e pyréml - d'ca (m, 2H), 4.14 (q, J = 7.2 Hz,
rboxatmde 2H), 2.34 (s, 3H), 1.36 (t, J =
7.2 Hz, 3H).
2-((1-ethyl-1H
2-chloro-4-((2 -pyrazol-4-yl)a 'H NMR (400 MHz,
_fluoro-6-(trifl mino)-4-((2-fl DMSO-dg+DCI/D:0) & 8.72
212 F3C\é/F uoromethyl)b 349 uoro-6-(trifluo 424 (s, 1H), 8.01 (s, 1H), 7.71 -
enzyl)amino) romethyl)benz 7.56 (m, 4H), 4.90 (s, 2H),
pyrimidin-5-¢ yl)amino)pyri 4.10 (q, J = 7.3 Hz, 2H), 1.30
arboxamide midin-5-carbo (t, /=17.3 Hz, 3H).
xamide
2-((1-tert-butyl 'H NMR (400 MHz
2-chloro-4-((2 -1H-pyrazol-4-
“fluoro-6-(trif] yDamino)-4-(( DMSO-ds) 6 10.33 (s, 1H),
uoromethyl)b 2-fluoro-6-(trif| 10.12 (s, 1H), 8.58 (s, 1H),
213 | F© F e | 349 (1 | 452 [8:25 - 8.10 (m, 1H), 8.07 (s,
enzy ).i‘;.mr;o) norome hyl) 1H), 7.7 - 7.61 (m, 4H), 7.60
pyrlljml - d'° en.zy.gfnnsn‘))p -7.37 (m, 1H), 4.93 (d, /= 6.0
arboxamide yrimidin-5-car Hz. 2H), 1.51 (s, OH).
boxamide
TH NMR (400 MHz,
4-((2-ethyl-6-f DMSO-ds) 6 9.50 (s, 1H), 9.27
2-chloro-4-((2 luorobenzyl)a (s, 1H), 8.49 (s, 1H), 7.89 (s,
-ethyl-6-fluor mino)-2-((1-m 1H), 7.81 - 7.59 (m, 1H), 7.53
214 /\é/': obenzyl)amin| 309 |ethyl-1H-pyra| 370 |(s, 1H), 7.42 - 7.24 (m, 1H),
0)pyrimidin-5 zol-4-yl)amino 7.18 - 6.88 (m, 3H), 4.83 - 4.53
-carboxamide )pyrimidin-5-¢ (m, 2H), 3.80 (s, 3H), 2.83 -

arboxamide

2.59 (m, 2H), 1.13 (t, J=17.5
Hz, 3H).
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cH

2-chloro-4-((2
-ethyl-6-fluor

2-((1-ethyl-1H
-pyrazol-4-yl)a
mino)-4-((2-et

'TH NMR (400 MHz
DMSO-ds) § 9.50 (s, 1H), 9.26
(s, 1H), 8.49 (s, 1H), 7.93 (s,
1H), 7.83 - 7.59 (m, 1H), 7.55
(s, 1H), 7.40 - 7.27 (m, 1H),

215 obenzyl)amin| 309 |hyl-6-fluorobe| 384 7.16 - 6.86 (m, 3H), 4.79 - 4.59
0)pyrimidin-5 nzyl)amino)py (r'n’ 2H5 4.09 (q "12 73 HZ
-carboxamide rimidin—ﬁ—carb 2H), 2'7’9 B 260 ’(m, 2H5, 1'34’
oxamide (t, J=7.2Hz, 3H), 113 (t, J =
7.5 Hz, 3H).
'TH NMR (400 MHz,
2-((1-tert-butyl DMSO-ds) 6 9.49 (s, 1H), 9.31
2-chloro-4-((2 -1H-pyrazol-4- - 8.99 (m, 1H), 8.50 (s, 1H),
-ethyl-6-fluor yhamino)-4-(( 8.15 - 7.88 (m, 1H), 7.71 (s,
216 /\é/': obenzyl)amin| 309 |2-ethyl-6-fluor| 412 |1H), 7.60 (s, 1H), 7.41 - 7.25
0)pyrimidin-5 obenzyl)amino (m, 1H), 7.19 - 6.81 (m, 3H),
-carboxamide )pyrimidin-5-¢ 4.85-4.52 (m, 2H), 2.92 - 2.59
arboxamide (m, 2H), 1.50 (s, 9H), 1.14 (t, J|
=7.7Hz, 3H).
'TH NMR (400 MHz,
2-((1-tert-butyl DMSO-ds) 3 1(().49 (s, 1H),
2-chloro-4-((2 -1H-pyrazol-4- 10.42 (s, 1H), 8.56 (s, 1H)
-fluoro-6-met yhamino)-4-(( 8.29 i 8?14 (rr’1, iH), 8?11 (s:
217 | N hoxybenzylja | 5, |2-fluoro-6-met| 4y i 9 937V 1Hn) 7,66 - 7.49
mino)pyrimid hoxybenzyl)a (m. 1H), 7.45 - 734 (m, 1H)
in-5-carboxa minojpyrimidi 6.96 (d, J = 8.4 Hz, 1H), 6.92 -
mide n'5'cafjb°"m 6.82 (m, 1H), 4.90 - 4.68 (m,
© 2H), 3.88 (s, 3H), 1.53 (s, 9H).
'TH NMR (400 MHz,
. DMSO-ds) 6 10.57 (s, 1H),
4-((2,6-dimeth 9.96 (s, 1H), 8.66 - 8.48 (m,
2-chloro-4-((2 ylbenzyl)amin 1H), 8.24 (s, 1H). 8.04 (s, 1H)
,6-dimethylbe 0)-2-((1-ethyl- 7 75’ i 7 63 (’m, II’{) '7 63 i 7 49’
218 nzyl)amino)p | 291 | 1H-pyrazol-4-| 366 (r'n’ lH)' 791 - 7 12'(m, IH)
yrimidin-5-ca yamino)pyri > : ’
. 7 7.12 - 7.04 (m, 2H), 4.71 (d, J|
rboxamide nndln—Sjcarbo — 4.7 Hz, 2H), 4.15 (q. J = 7.2
xamide Hz, 2H), 2.32 (s, 6H), 1.36 (1, J1
=7.2 Hz, 3H).
'TH NMR (400 MHz,
. DMSO-ds) 6 10.66 (s, 1H),
4-((2,6-dimeth 10.00 (s, 1H), 8.60 (s, IH),
2-chloro-4-((2 ylbenzyl)amin 8.49 - 8.13 (m, 1H), 8.05 (s
,6-dimethylbe 0)-2-((1-isopro IH) 7 84 Z7.66 (m, ’lH) 7 66’
219 nzyl)amino)p | 291 |pyl-1H-pyrazo| 380 | 7 5’4 (m, IH') 790 -7 1’2 (m,
yrimidin-5-ca 1-4-yl)amino)p lH') 712 - 7 64 (m, 2H') 477
rboxamide yrimidin—‘S—car d, }:' 47 H'Z, 2H), 4 53’ (I)" 7
boxamide = 6.7 Hz, 1H), 2.32 (s, 6H),
1.41 (d, /= 6.6 Hz, 6H).
'TH NMR (400 MHz,
2-((1-tert-butyl DMSO-ds) 6 10.58 (s, 1H),
2-chloro-4-((2 -1H-pyrazol-4- 9.96 (s, 1H), 8.60 (s, 1H), 8.37
,6-dimethylbe yhamino)-4-(( - 8.18 (m, 1H), 8.11 (s, 1H),
220 nzyl)amino)p | 291 |2,6-dimethylb| 394 |(7.74 (s, 1H), 7.68 - 7.49 (m,
yrimidin-5-ca enzyl)amino)p 1H), 7.16 (dd, J = 8.6, 6.3 Hz,
rboxamide yrimidin-5-car 1H), 7.13 - 7.04 (m, 2H), 4.72
boxamide (d, J = 4.8 Hz, 2H), 2.32 (s,

6H), 1.53 (s, 9H).
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2-chloro-4-((2
,6-dimethylbe

4-((2,6-dimeth
ylbenzyl)amin
0)-2-((1-(tetra
hydro-2H-pyra

'H NMR (400 MHz,
DMSO-dstDCI/D20) & 8.68
(s, 1H), 8.05 (s, IH), 7.72 (s,
1H), 7.11 (dd, J = 8.6, 6.3 Hz,

21 o )| meybaminoyp | 201 |WEEEIPE 422 (1K), 707 - 701 (m, 2H), 467
yrimidin-5-ca . 1y4 Darﬁfn (s, 2H), 4.49 - 433 (m, 1H),
rboxamide )0 Y s 3.95 - 3.78 (m, 2H), 3.48 - 3.28
0 pyg“m “.; - (m, 2H), 2.25 (s, 6H), 1.97 -
carboxamide 177 (m, 4H).
'TH NMR (400 MHz,
DMSO-de) §9.52 (s, 1H), 9.06
4-((2-ethyl-6- (s, 1H), 8.48 (s, 1H), 7.91 (s,
2-chloro-4-((2 methylbenzyl) i
: 1H), 7.80 - 7.63 (m, 1H), 7.55
-ethyl-6-meth amino)-2-((1- (s, 1H), 7.23 - 7.14 (m, 1H)
222 —I ylbenzyl)amin| 305 |methyl-1H-pyr| 366 ’ o . ’
yoyrimidin-5 14y 7.14 - 7.05 (m, 2H), 7.01 (s,
o/pyrmidin- azoi--ylamin 1H), 4.75 - 4.48 (m, 2H), 3.80
-carboxamide o)pyrimidin-5- (s, 3H), 2.67 (q, J = 7.5 Hz
carboxamide 2H), 2.33 (s, 3H), 1.14 (t, J =
7.5 Hz, 3H).
'TH NMR (400 MHz,
4-(2-ethynylb DMSO-ds+DCI/D;0) & 8.70
2-chloro-4-((2 enzyl)amino)- (s, 1H), 7.54 (d, J = 7.4 Hz
X -ethynylbenzy 2-((1-methyl-1 ’ 10 . ’ . .
AN ; . 1H), 7.49 - 7.45 (m, 1H), 7.45
223 —I l)agnno)pyrl 287 H—pyrazol—é?—y} 348 | 7.40 (m, 1H), 7.39 - 733 (m,
H“d;;fn?garbo ﬁ“go):r-‘glxm; 1H), 7.33 - 7.27 (m, 1H), 7.20
¢ mj i © d, J = 7.7 Hz, 1H), 4.83 (s,
2H), 4.54 (s, 1H), 3.72 (s, 3H).
2-chloro-4~((( }‘l"f(%s'df:;t 'H NMR (400 MHz,
3,5-dimethyl- 1_y4: 1)35}1 1‘)) DMSO-ds) & 10.54 (s, 1H),
1H-pyrazol-4- y ' ((y1 9.91 (s, 1H), 8.56 (s, 1H), 8.32
224 % —] ymethyl)ami| 281 ri“&n‘i (Hove| 342 |- 810 (m, 1H), 7.93 (s, 1H),
HN_,{I no)pyrimidin- az‘;l_z_' 1)a_$n 7.79 - 7.46 (m, 3H), 4.49 (d, J|
5-carboxamid YU = 4.9 Hz, 2H), 3.84 (s, 3H),
o o)pyrimidin-5- 2.15 (s, 6H)
carboxamide ’ ? ’
'TH NMR (400 MHz,
2-((1-methyl-1 DMSO-de+tDCI/D20) & 8.67
2-chloro-4-((2 H-pyrazol-4-yl (s, 1H), 7.66 - 7.53 (m, 2H),
-vinylbenzyl) Yamino)-4-((2- 7.46 (s, 1H), 7.32 - 7.12 (m,
225 | & —I amino)pyrimi | 289 | vinylbenzyl)a | 350 |3H), 6.96 (dd, J = 17.3, 11.0
din-5-carboxa mino)pyrimidi Hz, 1H),5.74 (dd, /=173, 1.4
mide n-5-carboxami Hz, 1H), 5.32 (dd, J=10.9, 1.4
de Hz, 1H), 4.77 (s, 2H), 3.68 (s,
3H).
'TH NMR (400 MHz,
DMSO-ds) & 10.38 (s, 1H),
2-chloro-4-((2 é((lie;ﬁ”l 10.16 (s, 1H), 8.54 (s, 1H),
~(prop-1-en-1- )arfn.yrrm) ) ((g 8.18 (s, 1H), 7.66 (s, 1H), 7.62
yl)benzyl)ami il -7.50 (m, 2H), 7.46 (d, J=17.1
226 V\é — noypyrimidin-| 0> (Brb?;_zl_f):;l;ig 364 b, 1H), 739 - 7.23 (m, 3H),
5-carboxamid o mfﬁ s 6.57 (d, J = 11.5 Hz, 1H), 6.04
e C‘;fboxami . ~5.78 (m, 1H), 4.68 (d, J = 5.7
Hz, 2H), 3.73 (s, 3H), 1.69 (dd,
J=6.9, 1.7 Hz, 3H).
4-((2-allylben 4-((2-allylbenz 'H NMR (400 MHz,
227 | —I zyl)amino)-2-| 303 |yDamino)-2-((| 364 |DMSO-ds+tDCI/D,O) & 8.67

chloropyrimid

1-methyl-1H-p

(s, 1H), 7.60 (s, 1H), 7.46 (s,
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in-5-carboxa yrazol-4-yl)am 1H), 7.26 - 7.10 (m, 4H), 5.95
mide ino)pyrimidin- - 5.80 (m, 1H), 5.04 - 4.85 (m,
5-carboxamide 2H), 4.74 - 4.62 (m, 2H), 3.68
(s, 3H), 3.37 (d, J = 6.4 Hz,
2H).
[0069] Example 228 Preparation of

4-(but-3-en-1-ylamino)-2-((1-(tert-butyl)-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxamide:

Cl N
gl

Na @]

HN._ NH

h

2

Step 1): Preparation of
2-chloro-4-(but-3-en-1-ylamino )pyrimidin-5-carboxamide:
2,4-Dichloropyrimidin-5-carboxamide (400 mg, 2.08 mmol)
and triethylamine (633 mg, 6.25 mmol) were dissolved in
tetrahydrofuran (10 mL). To the mixture was added
but-3-en-1-amine hydrochloride (225 mg, 2.1 mmol), and
reacted at 25 °C for 3 hours. To the mixture was added saturated
brine (200 mL), stirred for 15 minutes, and then filtered. The
filter cake was washd with petroleum ether to give 380 mg of a
white solid. MS: 227 [M+H]".

Step 2): Preparation of
4-(but-3-en-1-ylamino)-2-((1-(tert-butyl)-1H-pyrazol-4-yl)amin
o]pyrimidin-5-carboxamide:
2-Chloro-4-(but-3-en-1-ylamino)pyrimidin-5-carboxamide (70
mg, 0.29 mmol) was dissolved in sec-butanol (3 mL). To the
mixture were added 1-tert-butyl-1H-pyrazol-4-amine (49 mg,
0.35 mmol) and trifluoroacetic acid (0.1 mL). The tube was
sealed and the mixture was reacted at 100 °C for 2 hours. The
reaction solution was concentrated, and filtered. The solid was
washed with acetonitrile to give 50 mg of a white solid. 'H
NMR (400 MHz, DMSO-ds) & 10.52 (s, 1H), 10.04 (s, 1H),
8.53 (s, 1H), 8.30 - 8.10 (m, 1H), 8.02 (s, 1H), 7.71 - 7.52 (m,
2H), 5.92 - 5.72 (m, 1H), 5.20 - 4.97 (m, 2H), 3.68 - 3.53 (m,
2H), 2.43 - 2.28 (m, 2H), 1.52 (s, 9H). Chemical formula:
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CisH23N70, MS: 330 (M+H)™.
[0070] Example 229 Preparation of
2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((2-methylallyl)amino)pyrimidin-5-carboxamide:
The operation was the similar as in Example 228.
H 2-Methylprop-2-en-1-amine ~ was used in place of
%N/T N\(/N | but-3-en-1-amine hydrochloride in step 1) to give a white solid.
N= NS © "H NMR (400 MHz, DMSO-ds) 8 10.36 (s, 1H), 10.12 (s, 1H),
H,\;\NHZ 8.55 (s, 1H), 8.29 - 8.09 (m, 1H), 7.98 (s, 1H), 7.70 - 7.49 (m,
2H), 4.90 - 4.80 (m, 2H), 4.10 (d, J = 5.7 Hz, 2H), 1.76 (s, 3H),
1.51 (s, 9H). Chemical formula: Ci¢H23N70, MS: 330 (M+H)".
[0071] Example 230 Preparation of
2-((1-(tert-butyl)-1H-pyrazol-4-yl)amino )-4-((3-methylbut-2-en-1-yl)amino)pyrimidin-5-carb
oxamide:
The operation was similar to that in Example 228.
3-Methylbut-2-en-1-amine was used in place of but-3-en-1-amine
NN hydrochloride in step 1) to give a white solid. '"H NMR (400 MHz,
%N‘;j WN/\ | O DMSO-ds) 6 10.48 (s, 1H), 9.94 (s, 1H), 8.51 (s, 1H), 8.36 - 8.10
> (m, 1H), 8.06 (s, 1H), 7.81 - 7.40 (m, 2H), 5.41 - 5.22 (m, 1H), 4.24
H/ - 3.92 (m, 2H), 1.71 (s, 3H), 1.67 (s, 3H), 1.50 (s, 9H). Chemical
formula: C17H25N70, MS: 344 (M+H)".

[0072] Example 231 Preparation of
2-((1-(tert-butyl)-1H-pyrazol-4-yl)amino )-4-(pent-4-en-1-ylamino)pyrimidin-5-carboxamide:
The operation was similar to that in Example 228.
H : : :
N._N Pent-4-en-1-amine was used in place of but-3-en-1-amine
rashs
N= N O

hydrochloride in step 1) to give a white solid. 'H NMR (400 MHz,
HN._ NH,

DMSO-ds) 8 10.39 (s, 1H), 10.00 (s, 1H), 8.49 (s, 1H), 8.18 (s, 1H),
~ 3802 (s, IH), 7.71 - 7.50 (m, 2H), 5.91 - 5.73 (m, 1H), 5.10 - 4.91

(m, 2H), 3.60 - 3.45 (m, 2H), 2.14 - 2.02 (m, 2H), 1.78 - 1.63 (m,
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2H), 1.52 (s, 9H). Chemical formula: Ci7H2sN70, MS: 344 (M+H)".

[0073] Example

232 Preparation of

4-((2-methylallyl)amino)-2-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)amino))pyrimidin

-5-carboxamide;

H
O ~ N
T
-

A

N

el

N O
HN_  NH,

[0074] Example

The operation was similar to that in Example 228.
2-Methylprop-2-en-1-amine was used in place of
but-3-en-1-amine  hydrochloride in step 1), and
1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-amine was
used in place of 1-tert-butyl-1H-pyrazol-4-amine in step 2)
to give a white solid. '"H NMR (400 MHz, DMSO-ds) &
10.55 (s, 1H), 10.16 (s, 1H), 8.59 (s, 1H), 8.37 - 8.16 (m,
1H), 7.95 (s, 1H), 7.72 - 7.53 (m, 2H), 4.92 - 4.76 (m, 2H),
4.45 - 431 (m, 1H), 4.09 (d, J = 5.8 Hz, 2H), 4.01 - 3.88
(m, 2H), 3.48 - 3.41 (m, 2H), 2.02 - 1.82 (m, 4H), 1.76 (s,
3H). Chemical formula: C17H23N70,, MS: 358 (M+H)".

233 Preparation of

4-((3-methylbut-2-en-1-yl)amino)-2-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)amino)

pyrimidin-5-carboxamide:

\N
T
&

N

T

N
HN

O

NH,

e

The operation was similar to that in Example 228.
3-Methylbut-2-en-1-amine  was wused in place of
but-3-en-1-amine  hydrochloride in step 1), and
1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-amine was
used in place of 1-tert-butyl-1H-pyrazol-4-amine in step 2)
to give a white solid. '"H NMR (400 MHz, DMSO-ds) &
10.47 (s, 1H), 9.93 (s, 1H), 8.50 (s, 1H), 8.29 - 8.07 (m,
1H), 8.00 (s, 1H), 7.71 - 7.50 (m, 2H), 5.36 - 5.24 (m, 1H),
4.46 - 430 (m, 1H), 4.20 - 4.06 (m, 2H), 4.00 - 3.87 (m,
2H), 3.54 - 3.38 (m, 2H), 2.02 - 1.80 (m, 4H), 1.71 (s, 3H),
1.68 (s, 3H). Chemical formula: CisH2sN70., MS: 372
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(M+H)".
[0075] Example 234 Preparation of
4-(but-3-en-1-ylamino)-2-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)amino)pyrimidin-
5-carboxamide:

The operation was similar to that in Example 228.

1-(Tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-amine was

used in place of 1-tert-butyl-1H-pyrazol-4-amine in step 2)
H

OO‘N/j/N\(/N | to give a white solid. 'H NMR (400 MHz, DMSO-ds) &
N Ny O 10.63 (s, 1H), 10.06 (s, 1H), 8.55 (s, 1H), 8.38 - 8.12 (m,
AN N2 110y, 7.99 (s, 1H), 7.76 - 7.45 (m, 2H), 5.95 - 5.73 (m, 1H),
H 5.21 - 5.02 (m, 2H), 4.48 - 4.29 (m, 1H), 4.04 - 3.87 (m,
2H), 3.69 - 3.53 (m, 2H), 3.52 - 3.34 (m, 2H), 2.43 - 2.28
(m, 2H), 2.01 - 1.81 (m, 4H). Chemical formula:
C17H23N705, MS: 358 (M-+H)".
[0076] Example 235 Preparation of

2-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)amino)-4-(pent-4-en-1-ylamino )pyrimidin-
5-carboxamide:
The operation was similar to that in Example 228.
Pent-4-en-1-amine was used in place of but-3-en-1-amine
hydrochloride in step 1), and
1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-amine was
OO\N\/j/ N\r/N | used in place of 1-tert-butyl-1H-pyrazol-4-amine in step 2)
to give a white solid. 'H NMR (400 MHz, DMSO-ds) &
10.41 (s, 1H), 10.00 (s, 1H), 8.48 (s, 1H), 8.28 - 8.07 (m,
1H), 7.97 (s, 1H), 7.70 - 7.52 (m, 2H), 5.91 - 5.75 (m, 1H),
5.10 - 492 (m, 2H), 4.46 - 4.33 (m, 1H), 4.01 - 3.91 (m,
2H), 3.57 - 3.41 (m, 4H), 2.15 - 2.05 (m, 2H), 2.02 - 1.86
(m, 4H), 1.77 - 1.64 (m, 2H). Chemical formula:
CigH25N702, MS: 372 (M+H)".
[0077] Example 236 Preparation of
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2-((1-(tert-butyl)-1H-pyrazol-4-yl)amino)-4-((cyclopent-3-en- 1 -ylmethyl)amino)pyrimidin-5-

carboxamide:
[0078] Step 1): Preparation of
2-chloro-4-((cyclopent-3-en-1-ylmethyl)amino)pyrimidin-5-carboxamide:
CI_N
Wl/ A
N AN NH,

éNH 0

[0079] 2,4-Dichloropyrimidin-5-carboxamide (400 mg, 2.08 mmol) and triethylamine

(633 mg, 6.25 mmol) were dissolved in tetrahydrofuran (10 mL). To the mixture was added
cyclopent-3-en-1-ylmethylamine hydrochloride (281 mg, 2.1 mmol), and reacted at 25 °C for
3 hours. To the mixture was added saturated brine (200mL), stirred for 15 minutes, and then
filtered. The filter cake was washed with petroleum ether to give 380 mg of a white solid. MS:
253 [M+H]".

[0080] Step 2): Preparation of

2-((1-(tert-butyl)-1H-pyrazol-4-yl)amino )-4-((cyclopent-3-en-1-ylmethyl)amino)pyrimidin-5-

carboxamide:
NN
~ ~
0T
éNH o)
[0081] 2-Chloro-4-((cyclopent-3-en-1-ylmethyl)amino)pyrimidin-5-carboxamide

(127 mg, 0.5 mmol) was dissolved in sec-butanol (3 mL). To the mixture were added
1-tert-butyl-1H-pyrazol-4-amine (84 mg, 0.6 mmol) and trifluoroacetic acid (0.1 mL). The
tube was sealed and the mixture was reacted at 100 °C for 2 hours. The reaction solution was
concentrated and purified by column chromatography to give 50 mg of a white solid. 'H
NMR (400 MHz, DMSO-ds) 6 10.58 (s, 1H), 10.16 (s, 1H), 8.55 (s, 1H), 8.37 - 8.14 (m, 1H),
8.02 (s, 1H), 7.71 - 7.52 (m, 2H), 5.75 - 5.63 (m, 2H), 3.57 - 3.44 (m, 2H), 2.72 - 2.56 (m,
1H), 2.49 - 2.39 (m, 2H), 2.15 - 2.01 (m, 2H), 1.52 (s, 9H). MS: 356 [M+H]".

[0082] Example 237: Preparation of

75



4-((cyclopent-3-en-1-ylmethylyamino)-2-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)ami
no)pyrimidin-5-carboxamide:

[0083] Step 1: This step is similar to that in Step 1 of Example 236;

[0084] Step 2: Preparation of
4-((cyclopent-3-en-1-ylmethylyamino)-2-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)ami

no)pyrimidin-5-carboxamide:

H
N N
T
N= N A NH,
N

H O

o

[0085] The operation was similar to that in Step 2 of Example 236.
1-(Tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-amine is used in place of
1-tert-butyl-1H-pyrazol-4-amine to give a white solid. 'H NMR (400 MHz, DMSO-ds) &
10.62 (s, 1H), 10.16 (s, 1H), 8.56 (s, 1H), 8.26 (s, 1H), 7.98 (s, 1H), 7.71 - 7.53 (m, 2H), 5.75
- 5.65 (m, 2H), 4.46 - 4.31 (m, 1H), 4.01 - 3.90 (m, 2H), 3.57 - 3.39 (m, 4H), 2.70 - 2.55 (m,
1H), 2.48 - 2.36 (m, 2H), 2.17 - 2.04 (m, 2H), 2.03 - 1.82 (m, 4H). MS: 384 [M+H]".

[0086] Example 238: Preparation of

4-(allylamino)-2-((1-(tert-butyl)-1H-pyrazol-4-yl)amino)pyrimidin-5-carboxamide:

0
N= N NH,
ALK,
|

[0087] The operation was similar to that in Example 236. Allylamine hydrochloride
was used in place of cyclopent-3-en-1-ylmethylamine hydrochloride to give an off-white
solid. "H NMR (400 MHz, DMSO-ds) & 10.71 (s, 1H), 10.16 (s, 1H), 8.62 (s, 1H), 8.31 (s,
1H), 8.00 (s, 1H), 7.77 - 7.54 (m, 2H), 6.07 - 5.89 (m, 1H), 5.27 - 5.11 (m, 2H), 4.25 - 4.12
(m, 2H), 1.51 (s, 9H). MS: 316 [M+H]".
[0088] Example 239: Preparation of
(Z2)-2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((pent-2-en-1-yl)amino )pyrimidin-5-carboxam
ide
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[0089] The operation was similar to that in Example 236. (Z)-pent-2-en-1-amine was
used in place of cyclopent-3-en-1-ylmethylamine hydrochloride to give an off-white solid. 'H
NMR (400 MHz, DMSO-ds) 6 9.44 (s, 1H), 9.18 (d, J = 28.1 Hz, 1H), 8.46 (s, 1H), 8.02 (d, J
= 9.3 Hz, 1H), 7.83 - 7.56 (m, 1H), 7.48 (s, 1H), 7.23 - 6.97 (m, 1H), 5.72 - 5.52 (m, 2H),
4.14 - 4.03 (m, 2H), 2.14 - 1.98 (m, 2H), 1.49 (s, 9H), 0.99 - 0.91 (m, 3H). MS: 344 [M+H]".

[0090] Example 240: Preparation of

(E)-2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((4-methylpent-2-en-1-yl)amino)pyrimidin-5-c

arboxamide
NN
~ ~
NH O
){
[0091] The  operation was  similar to that in  Example  236.

(E)-4-methylpent-2-en-1-amine was used in place of cyclopent-3-en-1-ylmethylamine
hydrochloride to give an off-white solid. '"H NMR (400 MHz, DMSO-ds) 8 9.45 (s, 1H), 9.24
(s, 1H), 8.46 (s, 1H), 8.01 (s, 1H), 7.87 - 7.51 (m, 1H), 7.48 (s, 1H), 7.39 - 6.79 (m, 1H), 5.75
- 5.39 (m, 2H), 4.25 - 3.86 (m, 2H), 2.40 - 2.10 (m, 1H), 1.49 (s, 9H), 0.94 (d, /= 6.7 Hz, 6H).
MS: 358 [M+H]".

[0092] Example 241: Preparation of

(E)-2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((pent-3-en-1-yl)amino)pyrimidin-5-carboxam

ide
NN
N ~ ~
é\ \;j ?\ll/%rNHZ
NH O
J
[0093] The operation was similar to that in Example 236. (E)-pent-3-en-1-amine was
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used in place of cyclopent-3-en-1-ylmethylamine hydrochloride to give an off-white solid. 'H
NMR (400 MHz, DMSO-de) 6 9.41 (s, 1H), 9.19 (s, 1H), 8.44 (s, 1H), 8.00 (s, 1H), 7.67 -
7.53 (m, 1H), 7.50 (s, 1H), 7.21 - 6.93 (m, 1H), 5.58 - 5.36 (m, 2H), 3.52 - 3.47 (m, 2H), 2.37
-2.20 (m, 2H), 1.63 (d, J= 5.9 Hz, 3H), 1.49 (s, 9H). MS: 344 [M+H]".

[0094] Example 242: Preparation of

2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((3-methylbut-3-en-1-yl)amino )pyrimidin-5-carbo

xamide
NN
~ N
T U
ﬁ‘)/NH 0
[0095] The operation was similar to that in Example 236. 3-Methylbut-3-en-1-amine

was used in place of cyclopent-3-en-1-ylmethylamine hydrochloride to give an off-white
solid. "H NMR (400 MHz, DMSO-ds) 8 9.40 (s, 1H), 9.17 (s, 1H), 8.44 (s, 1H), 7.97 (s, 1H),
7.82 - 7.59 (m, 1H), 7.52 (s, 1H), 7.18 - 6.87 (m, 1H), 4.84 - 4.77 (m, 1H), 4.77 - 4.72 (m,
1H), 3.67 - 3.50 (m, 2H), 2.39 - 2.22 (m, 2H), 1.73 (s, 3H), 1.49 (s, 9H). MS: 344 [M+H]".

[0096] Example 243: Preparation of

2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((4-methylpent-3-en-1-yl)amino )pyrimidin-5-carb

oxamide
NN
~ ~
%N\;j le/w)\'(NH2
NH O
J{
[0097] The operation was similar to that in Example 236. 4-Methylpent-3-en-1-amine

was used in place of cyclopent-3-en-1-ylmethylamine hydrochloride to give an off-white
solid. "H NMR (400 MHz, DMSO-ds) 8 9.41 (s, 1H), 9.16 (s, 1H), 8.45 (s, 1H), 8.01 (s, 1H),
7.82 - 7.55 (m, 1H), 7.50 (s, 1H), 7.24 - 6.87 (m, 1H), 5.21 - 5.11 (m, 1H), 3.54 - 3.43 (m,
2H), 2.36 - 2.22 (m, 2H), 1.67 (s, 3H), 1.57 (s, 3H), 1.49 (s, 9H). MS: 358 [M+H]".

[0098] Example 244 Preparation of

2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((4-methylpent-4-en-1-yl)amino)pyrimidin-5-carb
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oxamide

N

H
N N
Y2t
= N~ NH,

NH O

<

[0099] The operation was similar to that in Example 236. 4-Methylpent-4-en-1-amine
was used in place of cyclopent-3-en-1-ylmethylamine hydrochloride to give an off-white
solid. "H NMR (400 MHz, DMSO-ds) 8 9.46 (s, 1H), 9.27 (s, 1H), 8.45 (s, 1H), 8.00 (s, 1H),
7.86 - 7.59 (m, 1H), 7.51 (s, 1H), 7.31 - 6.76 (m, 1H), 4.78 - 4.63 (m, 2H), 3.52 - 3.44 (m,
2H), 2.06 (t, J = 7.7 Hz, 2H), 1.80 - 1.70 (m, 2H), 1.69 (s, 3H), 1.50 (s, 9H). MS: 358
[M+H]".

[00100] Example 245:; Preparation of

2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((5-methylhex-4-en-1-yl)amino)pyrimidin-5-carbo

xamide
NN
T T e
NH O
=
[00101] The operation was similar to that in Example 236. 5-Methylhex-4-en-1-amine

was used in place of cyclopent-3-en-1-ylmethylamine hydrochloride to give an off-white
solid. "H NMR (400 MHz, DMSO-ds) 8 9.40 (s, 1H), 9.21 (s, 1H), 8.44 (s, 1H), 7.98 (s, 1H),
7.82 - 7.54 (m, 1H), 7.52 (s, 1H), 7.26 - 6.84 (m, 1H), 5.21 - 5.01 (m, 1H), 2.07 - 1.99 (m,
2H), 1.64 (s, 6H), 1.57 - 1.53 (m, 4H), 1.49 (s, 9H). MS: 372 [M+H]".

[00102] Example 246: Preparation of
(E)-2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((5-methylhex-2-en-1-yl)amino )pyrimidin-5-c

arboxamide
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[00103] The  operation was  similar to that in  Example  236.
(E)-5-Methylhex-2-en-1-amine was used in place of cyclopent-3-en-1-ylmethylamine
hydrochloride to give an off-white solid. 'H NMR (400 MHz, DMSO-ds) 6 9.40 (s, 1H), 9.18
(s, 1H), 8.44 (s, 1H), 8.01 (s, 1H), 7.77 - 7.54 (m, 1H), 7.50 (s, 1H), 7.22 - 6.80 (m, 1H), 5.56
- 5.44 (m, 1H), 5.44 - 5.31 (m, 1H), 3.55 - 3.42 (m, 2H), 2.35 - 2.14 (m, 3H), 1.50 (s, 9H),
0.93 (d, J= 6.7 Hz, 6H). MS: 372 [M+H]".

[00104] Example 247: Preparation of
2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-(((2E,4E)-hex-2,4-dien-1-yl)amino)pyrimidin-5-ca

rboxamide
NN
0TI
NH O
z
=
[00105] The  operation was  similar to that in  Example  236.

(2E,4E)-Hex-2,4-dien-1-amine was used in place of cyclopent-3-en-1-ylmethylamine
hydrochloride to give an off-white solid. "H NMR (400 MHz, DMSO-ds) & 9.48 (s, 1H), 9.29
(s, 1H), 8.47 (s, 1H), 7.98 (s, 1H), 7.86 - 7.58 (m, 1H), 7.49 (s, 1H), 7.34 - 6.92 (m, 1H), 6.22
- 5.99 (m, 2H), 5.82 - 5.70 (m, 1H), 5.70 - 5.55 (m, 1H), 4.19 - 4.02 (m, 2H), 1.69 (d, J= 6.7
Hz, 3H), 1.48 (s, 9H). MS: 356 [M+H]".

[00106] Example 248: Preparation of
2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-(((2E,4E)-hept-2,4-dien-1-yl)amino )pyrimidin-5-c

arboxamide
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[00107] The  operation was  similar to that in  Example  236.
(2E,4E)-Hept-2,4-dien-1-amine was used in place of cyclopent-3-en-1-ylmethylamine
hydrochloride to give an off-white solid. "H NMR (400 MHz, DMSO-ds) 8 9.44 (s, 1H), 9.25
(s, 1H), 8.47 (s, 1H), 7.98 (s, 1H), 7.88 - 7.58 (m, 1H), 7.48 (s, 1H), 7.32 - 6.86 (m, 1H), 6.16
(dd, J=15.1, 10.4 Hz, 1H), 6.04 (dd, J=15.1, 10.5 Hz, 1H), 5.86 - 5.60 (m, 2H), 4.21 - 4.05
(m, 2H), 2.12 - 1.96 (m, 2H), 1.48 (s, 9H), 0.94 (t,J = 7.5 Hz, 3H). MS: 370 [M+H]".

[00108] Assay Example 1. Inhibitory assay of compounds disclosed herein on the
activitics of JAK1, JAK2, JAK3, and TYK2 kinases

[00109] In an enzymatic reaction assembled in vitro, different concentrations of
compounds were added to detect the inhibitory effect of the compounds on the specific
enzymatic reaction. The particular assay method was as follows:

I. Instruments, materials and reagents used for assay

Table 5. Instruments, materials, and reagents used for assay

81



Name Brand Model/Catalog
No.
Multifunctional plate reader Perkin Elmer Envision
384-well plate Perkin Elmer 607290
ULight™-labeled  JAK-1  (Tyr1023) Perkin Elmer TRF-0121-M
Peptide
Eu-W1024-labeled Anti-Phosphotyrosine Perkin Elmer ADO0068
Antibody (PT66)
10xDetection Buffer Perkin Elmer
JAK1 kinase Carna Biosciences 08-144
JAK2 kinase Carna Biosciences 08-045
JAK3 kinase Carna Biosciences 08-046
HEPES GIBCO 15630-080
EGTA Sigma 03777-10G
EDTA Sigma EDS-100G
MgCl» Sigma 63069-100ML
DTT Sigma 43816-10ML
Tween-20 Sigma P7949-100ML
DMSO Life Science 0231-500ML
Tofacitinib Selleck S5001
Ruxolitinib Selleck S1378

I1. Assay Method
[00110] The particular experimental conditions of JAK1, JAK2, JAK3, and TYK2
are described below, and JAK3 is used as an example.

1. Preparation of reagents:

[00111] Preparation of EDTA solution (0.5 M, pH 8.0): 14.612 g of EDTA powder
was accurately weighed, to which ultrapure water was added to make up to 100 mL (if
insoluble solid present, the suspension was heated to 37 °C; the pH was adjusted to 8.0 with
IN NaOH solution.)

[00112] 1 x Kinase Assay Buffer: To a reagent bottle were added 25 mL of HEPES
solution (1 M), 190.175 mg of EGTA, 5 mL of MgCl solution (1 M), 1 mL of DTT, and 50
uL of Tween-20. To the mixture, ultrapure water was added to make up to 500 mL (the pH
was adjusted to 7.5).

[00113] 1 x Detection Buffer: 1 mL of 10 x Detection Buffer was taken, to which 9
mL of water was added, and the mixture was mixed well.

[00114] 4 x Stop Solution: 0.8 mL of the above EDTA solution (0.5 M, pH 8.0), 1 mL
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of 10 x Detection Buffer and 8.2 mL of ultrapure water were mixed well.

[00115] 4 x JAK3 Kinase Solution: A stock solution of kinase was diluted to a
concentration of 0.36 nM with 1 x Kinase Assay Buffer, mixed well, and preserved on ice.
[00116] 4 x Substrate Solution: A stock solution of a substrate ULight™-labeled
JAK-1 (Tyr1023) peptide was diluted to 200 nM with 1 x Kinase Assay Buffer, and mixed
well.

[00117] 4 x ATP Solution: A stock solution of ATP was diluted to a concentration of
40 uM with 1 x Kinase Assay Buffer, and mixed well.

[00118] 4 x Detection Solution: A detection antibody Europium-anti-phospho-tyrosine
antibody (PT66) was diluted with 1 x Detection Buffer to a concentration of 8 nM, and mixed
well.

[00119] 2 x Substrate/ATP Mixed Solution: A 4 x substrate solution and 600 pl of 4
x ATP solution were mixed well in an equal volume (prepared before use).

2. Experimental steps

[00120] 1) Dilution of the compounds

[00121] In a 96-well plate, the compounds were diluted using a 3-fold dilution with
DMSO to get 11 gradients, and another pure DMSO solution was used as positive control; in
a new 96-well plate, the above solutions were diluted 25 times with ultrapure water (DMSO
concentration was 4%).

[00122] 2) Transfer of the compounds to a 384-well plate

[00123] The compound solutions diluted with ultrapure water in the above 96-well
plate were transferred to the corresponding wells of a 384-well plate in duplexes.

[00124] 3) Addition of the 4 x kinase solution: 2.5 pl of the above 4 X kinase solution
was taken with a pipetter, added to the corresponding reaction wells of the 384-well plate,
mixed well, and pre-reacted at room temperature for 5 minutes.

[00125] 4) Addition of the 2 X substrate/ATP mixture: 5 pl of the above 2 x
substrate/ATP mixture was taken with a pipetter and added to the corresponding reaction
wells of a 384-well plate.

[00126] 5) Negative control: Negative control wells were set in the 384-well plate. To

the negative control wells were added 2.5 ul/well of 4 x substrate, 2.5 pl of 4 x enzyme
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solution, 2.5 ul of 1 x Kinase Assay Buffer, and 2.5 pl of ultrapure water containing 4%
DMSO.

[00127] 6) The mixture was mixed well by centrifugation, and reacted at room
temperature for 60 min in dark.

[00128] 7) Stop of the enzymatic reaction:

[00129] 5 ul of the above 4 X stop solution was pipetted into the corresponding wells of
the 384-well plate, centrifuged and mixed well. The mixture was reacted at room temperature
for 5 minutes.

[00130] 8) Color development:

[00131] 5 ul of the above 4 x detection solution was pipetted into the wells of the
384-well plate, centrifuged and mixed well. The mixture was reacted at room temperature for
60 min.

[00132] 9) The 384-well plate was placed into a plate reader and the signal was
detected by using corresponding program.

[00133] 10) Calculation of inhibition ratio and ICsy:

Well reading value = 10000 * EU665 value/EU615 value

Inhibition ratio = [I-(experimental well reading value - negative control well reading
value)/(positive control well reading value - negative control well reading value)]*100%

The drug concentration and corresponding inhibition ratio were input into GraphPad Prism5

for processing to calculate the corresponding I1Cso values.

I11. Assay Conditions:

[00134] JAKI1 kinase activity assay:

[00135] JAK1 (the final concentration was 10 nM); ATP (the final concentration was
10 uM); ULight™-]abeled JAK-1 (Tyr1023) Peptide (the final concentration was 100 nM);
the enzymatic reaction time was 2 hours. The maximum final concentration of compounds
was 2.5 uM. After a 3-fold gradient dilution, 11 concentrations were obtained, with the
minimum final concentration of 0.042 nM. The final DMSO concentration was 1%.

[00136] JAK2 kinase activity assay:

[00137] JAK?2 (the final concentration was 0.25 nM); ATP (the final concentration was
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5 uM); ULight™-labeled JAK-1 (Tyr1023) Peptide (the final concentration was 50 nM); the
enzymatic reaction time was 1 hour. The maximum final concentration of compounds was 2.5
uM. After a 3-fold gradient dilution, 11 concentrations were obtained, with the minimum
final concentration of 0.042 nM. The final DMSO concentration was 1%.

[00138] JAKS kinase activity assay:

[00139] JAK3 (the final concentration was 0.36 nM); ATP (the final concentration was
10 uM); ULight™-labeled JAK-1 (Tyr1023) Peptide (the final concentration was 50 nM); the
enzymatic reaction time was 1 hour. The maximum final concentration of compounds was 2.5
uM. After a 3-fold gradient dilution, 11 concentrations were obtained, with the minimum
final concentration of 0.042 nM. The final DMSO concentration was 1%.

[00140] TYK?2 kinase activity assay:

[00141] TYK2 (the final concentration was 8 nM); ATP (the final concentration was 20
uM); ULight™-labeled JAK-1 (Tyr1023) Peptide (the final concentration was 100 nM); the
enzymatic reaction time was 2 hours. The maximum final concentration of compounds was
2.5uM. After a 3-fold gradient dilution, 11 concentrations were obtained, with the minimum
final concentration of 0.042 nM. The final DMSO concentration was 1%.

[00142] Tables 6 and 7 show the assay results of inhibitory activities of a part of
compounds disclosed herein against the tyrosine kinases JAK1, JAK2, JAK3, and TYK2. The
ICso values in the following tables indicate the compound concentrations at which 50% of the
maximum inhibition ratio of the enzyme is reached. NT indicates that the corresponding
enzyme was not tested.

Table 6. Assay results of inhibitory activities of a part of compounds disclosed herein against

JAK1, JAK2, JAK3 and TYK?2 tyrosine kinases

Example No. JAK1 JAK2 JAK3 TYK2
1Cs0 (nM) 1Cso (nM) 1Cso (nM) 1Cso (nM)
1 84.74 9.50 0.17 NT
2 2.53 2.19 0.68 1.66
3 2.81 0.57 0.30 0.64
4 22.17 4.49 3.63 4.19
5 23.42 1.67 0.25 NT
6 29.91 1.27 0.20 NT
7 9.18 1.01 0.32 NT
8 80.30 5.77 3.89 NT
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10
11
12
13
14
15
16
17
18
19
20
21
2
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

NT
NT
NT
351.90
NT
44.19
20.06
50.55
18.59
13.91
23.22
19.24
NT
NT
NT
NT
NT
NT
NT
35.16
23.73
50.84
NT
24.03
69.50
NT
NT
NT
NT
NT
NT
NT
NT
27.03
NT
NT
93.90
NT
NT
NT
16.29
15.69
1.08
2.60

NT
11.17
33.32

NT

3.62

5.56

NT

4.58

7.47

3.00

1.65

3.18

NT

NT
85.15

NT

3.08

NT
10.07

4.10

1.96

3.39

8.92

3.15

NT
17.88

NT

NT

NT

NT

NT

NT

NT

5.34

NT
10.55

NT

NT
11.64

NT

5.68

2.74

1.01

6.67
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9.28
3.92
30.67
12.17
1.40
2.18
3.06
2.53
2.17
0.59
0.62
1.64
13.91
33.73
47.93
37.07
7.58
8.31
4.54
1.75
0.96
0.56
8.37
1.09
3.29
4.44
9.55
18.72
15.66
15.20
46.34
21.80
39.78
1.12
0.90
0.96
3.56
5.34
2.51
10.62
4.49
0.72
0.36
0.96

NT
NT
NT
NT
NT
NT
NT
NT
NT
13.84
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
0.20
NT



53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

47.84
24.66
57.00
NT
NT
102.00
NT
278.30
NT
17.84
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
23.00
15.58
88.86
2291
37.14
5.31
26.96
15.76
NT
13.42
6.20
29.31
NT
NT
NT
129.80
NT
NT
27.18
NT
37.43

3.82
6.05
8.87
9.20
NT
NT
NT
NT
NT
3.36
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
2.24
0.94
7.73
1.14
4.78
3.50
1.53
1.12
2.65
0.58
0.58
3.08
3.29
NT
NT
6.43
15.99
NT
1.86
2.64
2.96
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0.58
0.93
2.64
247
3.88
10.87
10.23
8.39
3.68
0.65
3.96
3.23
3.14
15.79
5.61
5.46
14.45
36.17
52.81
4.90
9.19
12.35
6.42
0.29
0.39
4.24
0.21
0.34
0.58
0.43
0.42
1.18
0.20
0.26
0.24
1.30
4.07
2.55
0.47
2.01
14.08
0.10
0.66
0.50

NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
0.62
1.72
NT
NT
NT
NT
NT
NT
NT
NT
NT



97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

55.99
NT
121.60
NT
NT
NT
NT
NT
42.43
60.26
NT
57.29
NT
NT
NT
293
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
15.33
NT
43.06
217.60
4.34
14.27
22.76
NT
30.29
17.82
16.38
88.88
32.44
61.61

3.12
4.53
1.80
NT
NT
NT
NT
NT
2.75
3.61
NT
2.07
NT
NT
40.32
4.28
NT
NT
NT
8.53
NT
NT
NT
NT
NT
NT
NT
NT
8.60
5.80
2.53
NT
921
7.90
0.83
0.51
0.47
1.19
0.61
0.57
0.27
1.24
0.70
0.67

88

0.30
1.23
2.89
3.16
15.44
3.73
6.85
16.42
2.46
1.24
4.20
1.52
53.19
7.07
4.39
1.10
7.69
541
6.92
1.76
7.78
9.89
17.36
7.02
19.21
25.01
18.53
4.85
1.28
2.67
1.24
3.19
1.44
3.15
0.27
0.12
0.19
0.82
0.73
0.16
0.12
0.27
0.45
0.32

NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
1.51
NT
NT
NT



141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184

7.69
16.62
54.95
57.42
20.32
4.32
12.37
29.96
1.14
3.22
2.77
10.03
NT
NT
NT
NT
1.86
0.52
3.24
18.01
6.00
98.69
NT
13.11
NT
NT
NT
4.66
6.28
18.49
NT
15.55
3.52
54.67
45.02
16.46
31.05
NT
NT
NT
9.49
26.77
78.97
137.00

0.43
0.76
3.20
0.74
2.08
0.50
0.97
1.60
0.72
0.42
0.61
0.58
0.59
NT

NT

NT

0.14
0.03
0.67
0.95
0.30
0.99
1.91
0.81
NT

0.99
1.54
0.79
0.68
0.99
1.66
0.95
0.56
3.06
1.35
0.42
0.85
0.78
0.77
NT

2.40
NT

NT

NT
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0.13
0.24
0.30
0.18
0.32
0.19
0.31
0.48
0.22
0.41
0.42
0.52
1.25
4.08
7.35
2.88
0.41
0.20
0.66
0.56
0.24
0.57
0.65
0.35
97.49
1.03
0.69
0.27
0.15
0.16
1.36
0.56
0.28
0.51
0.39
0.13
0.13
1.12
0.81
2.18
4.40
1.98
1.37
18.86

NT
NT
NT
NT
NT
NT
NT
NT
NT
0.58
0.89
0.62
NT
NT
NT
NT
NT
NT
NT
0.82
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
33.41
NT
NT
NT



185 NT NT 66.35 NT

186 269.40 NT 44.22 NT
187 NT NT 92.18 NT
188 0.99 0.18 1.29 NT
189 237 1.69 3.58 NT
190 1.17 0.56 2.54 NT
191 1.56 NT 0.68 NT
192 3.66 1.25 4.17 4.76
193 1.86 0.30 1.78 2.30
194 6.24 NT 4.31 NT
195 0.45 NT 3.99 NT
196 7.67 NT 1.36 NT
197 4.86 0.84 1.46 3.88
198 10.34 1.19 2.78 12.39
199 1.82 0.51 2.46 0.53
200 4.22 0.96 1.71 NT
201 2.92 0.58 1.67 NT
202 591 0.76 1.11 NT
203 4.79 0.80 4.07 2.63
204 6.07 0.73 2.68 NT
205 7.92 1.59 4.36 NT
206 26.14 3.26 9.47 NT
207 2.80 0.42 1.04 0.76
208 1.00 NT 0.52 NT
209 2.30 NT 0.77 NT
210 1.22 NT 1.11 0.92
211 1.27 NT 3.39 1.95
212 2.56 NT 0.59 NT
213 10.77 3.31 7.14 NT
214 0.45 NT 0.48 1.19
215 0.28 NT 0.58 1.08
216 1.26 0.97 18.33 NT
217 4.02 0.99 8.81 2.15
218 7.07 NT 4.28 7.42
219 34.86 NT 4.07 28.17
220 12.82 8.98 15.64 16.86
221 13.54 1.61 2.80 3.88
222 NT NT 20.39 NT
223 18.42 NT 2.64 20.45
224 24.07 4.92 4.21 NT
225 1.64 1.27 3.75 2.34
226 3.23 2.09 1.95 9.02

227 3.32 NT 3.72 9.89
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Table 7. Assay results of inhibitory activities of a part of compounds disclosed herein against

JAK1, JAK2, JAK3, and TYK?2 tyrosine kinases

Examples JAK1 JAK2 JAK3 TYK2
No. IC50 (HM) IC50 (HM) IC50 (HM) IC50 (HM)
228 NT 13.9 33 20.3
229 NT 2.8 27.2 243
230 28.1 1.7 4.2 26.3
231 50.1 2.5 3.0 59.3
232 34.4 2.0 3.6 NT
233 6.5 0.9 2.1 NT
234 31.0 1.2 2.3 NT
235 18.0 0.7 1.5 NT
236 7.6 2.6 335 22.8
237 8.6 NT 8.5 NT
238 11.5 3.6 50.2 NT
239 8.7 4.0 34.8 NT
240 NT NT 158.2 NT
241 19.5 2.0 38.4 NT
242 8.0 1.5 15.5 20.1
243 NT NT 61.1 NT
244 10.8 3.0 28.6 NT
245 40.8 16.9 0.0 200.6
246 345.3 42.5 6.1 965.3
247 NT NT 155.7 NT
248 NT NT 421.5 NT

[00143] Assay Example 2. Quantitative AlphaLISA detection of phosphorylation of

STATS in HEL cells by compounds disclosed herein

[00144] HEL cells were treated with Tofacitinib and compounds in section S1 at
different concentrations, stimulated with 100 ng/mL IL-4, and then quantitatively detected for
pSTATS signal using AlphalLISA.

Table 8. Assay reagents:

Name Brand Catalog Number
IL-4 R&D 204-IL-010
Tofacitinib Selleckchem S5001

pSTATS(Tyr705) PerkinElmer ALSU-PST5-B500
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HEL Cell Bank of the
Chinese  Academy

of Sciences
(Shanghai, China)

I. Dilution and preparation of related solutions

[00145] 1. Acceptor Mix: Prepared immediately before use. Reaction Buffer 1,
Reaction Buffer 2, Activation Buffer, and Acceptor Beads were mixed at a ratio of 47:47:4:2
and placed on an ice box (to be used within 30 minutes)

[00146] Donor Mix: Prepared immediately before use. Dilution Buffer and Donor
Beads were mixed at a ratio of 49:1 and placed on an ice box (operated in weak light, and to
be used within 30 minutes).

[00147] 2. Positive control lysate: Lyophilized powder + 250 uL of water; it was
aliquoted (10.5 pL per tube) and stored at -20 °C (to be used up within one month).

I1. Experiment procedure

[00148] 1. HEL cells were collected and washed three times with PBS under
centrifugation (1000 rpm, 4 min). The cells were seeded in a 96-well plate at 100,000
cells/well/45 pul. DMEM (without phenol red). Two replicates were made at each
concentration and cultured for 1 h;

[00149] 2. 15 pL of Tofacitinib at different concentrations was added to each well,
mixed well with a pipetter, and then cultured for 1 h;

[00150] 3. 20 uL of 400 ng/mL IL-4 was added to each well, mixed well, and
incubated for 15 min;

[00151] 4. Subsequently, 20 uL. of 5 x Lysis buffer was added to each well, and
mixed well on a smart mixer (350 rpm, 10 min); after lysing, the mixture was centrifuged at
low speed, 800 rpm, for 1 min;

[00152] 5. 10 uL of the above lysate was pipetted into a 384-well plate;

[00153] 6. 5 uL of Acceptor Mix was added to each well; the mixture was sealed,
wraped with a tin foil to protect from light, mixed well for 1 to 2 min, and incubated at room
temperature for 2 h (shaked at low speed on a smart mixer during incubationy;

[00154] 7. 5 pL of Donor Mix was added to each well; the mixture was sealed,
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wraped with a tin foil, mixed well for 1 to 2 min, and incubated at room temperature for 2 h
(operated in weak light, and shaked at low speed on a smart mixer during incubation);

[00155] 8. The corresponding program was opened in a multifunctional plate reader
Envision to read the plate readings;

[00156] 9. Calculation of inhibition ratio and ICsg:

Inhibition ratio = [I-(experimental well reading value - negative control well reading
value)/(positive control well reading value - negative control well reading value)]*100%

The drug concentration and corresponding inhibition ratio were input into GraphPad Prism5
to calculate the corresponding 1Cso values.

[00157] Table 9 shows the results of a part of compounds disclosed herein for
quantitative Alphal.LISA detection of phosphorylation of STATS in HEL cells.

Table 9. The results of a part of compounds disclosed herein for quantitative detection of

phosphorylation of STATS in HEL cells

Example P‘h(‘)sphorylation' Example P‘h(‘)sphorylation'
No. activity of STATS in No. activity of STATS in
HEL cells, ICso (nM) HEL cells, ICso (nM)
2 92.7 94 308.9
3 38.5 147 84.7
5 21.8 149 148.9
6 74.4 150 54.5
7 44.9 151 383
51 62.9 152 313
77 124.8 157 332
79 250.3 158 189.9
82 178.5 159 144.2
85 198.1 160 33.8
86 63.3 170 142.2
87 70.5 Tofacitinib 145.7
[00158] Assay Example 3. Assay of inhibitory activities of compounds disclosed
herein on the proliferation of mouse spleen cells
[00159] The particular experiment steps were as follows:
[00160] 1) Dilution of compounds: using a 3-fold gradient dilution starting from the

highest concentration of 5000 nM to give a total of 9 concentrations (the maximum final

concentration of the drug used in this experiment was 5000 nM and the lowest final
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concentration was 0.76 nM).

[00161] 2) A petri dish with a diameter of 6 cm was taken, in which a cell filter sieve
with a hole diameter of 70 um was placed, and then 2 mL of HBSS solution was added to the
sieve to infiltrate the bottom of the petri dish;

[00162] 3) Adult Balb/c mice were euthanized with carbon dioxide, immersed in 75%
alcohol for 1 minute, placed in a safety cabinet, and a small opening was made in the middle
of the left ventral side of the mouse, so as to expose the abdominal wall for the spleen;
[00163] 4) The spleen was removed, the surrounding adipose tissue of the spleen was
removed, and then the spleen was placed on the cell filter sieve in the petri dish and cut
appropriately;

[00164] 5) The spleen was gently grounded with the flat part of the tip of a syringe
piston to obtain a cell suspension;

[00165] 6) The cell suspension was collected from the petri dish, and the collected cell

suspension was slowly added to a 15 ml centrifuge tube containing 5 ml of Ficoll-Paque

PLUS;
[00166] 7) The mixture was centrifuged at 400 g for 30 minutes at room temperature;
[00167] 8) After the centrifugation, the upper layer was slowly removed with a pipette,

and then the middle layer, that is, the spleen cells, was slowly pipetted;

[00168] 9) The collected spleen cell suspension was placed in another 15 ml centrifuge
tube. To the tube was added 10 ml RPMI1640 complete medium, and centrifuged at 300 g at
4 °C for 4 minutes;

[00169] 10) The supernatant was discarded. A complete medium was added to
resuspend the cells, and then the cells were counted. The cell suspension was washed again
according to the step 9);

[00170] 11) The cells were transferred to a petri dish (containing 2.5 pg/mL
concanavalin A) at a cell density of 2 million/mL to 5 million/mL and cultured overnight;
[00171] 12) The next day, the cells were transferred to a 15 mL centrifuge tube and
centrifuged at a speed of 300 g for 5 minutes;

[00172] 13) The supernatant was discarded. 5 mL of RPMI 1640 complete culture

medium was added, and pipetted uniformly. The cell suspension (10 plL) was taken out,
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mixed with 10 pL of trypan blue, and counted with a cell counter. Cell number and viability
were recorded.

[00173] 14) The cell suspension was seeded into a 96-well plate, and each well was
seeded with 80 ul of the cell suspension with a density of 100,000 cells/well;

[00174] 15) 20 pl of the corresponding 5 x compound solution that was diluted with
the culture medium as mentioned above was added to each well, and mixed well;

[00175] 16) After 72 hours of incubation, 10 pL of CCK-8 reagent was added to each
well, and incubated for 2 hours (the reaction time can be adjusted according to the color

depth);

[00176] 17) The OD value was read on a multifunctional plate reader at 450 nm.
[00177] 18) Processing of data:

[00178] Cell survival ratio (%) = [(As-Ab)/(Ac-Ab)]*100%

[00179] As: OD value of experimental wells (cells-containing medium, CCK-8,
compounds),

[00180] Ac: OD value of control wells (cells-containing medium, CCK-8),

[00181] Ab: OD value of blank wells (medium without cells and compounds, CCK-8),
[00182] Then, the values were input into Graphpad Prism5 software for curve fitting to

calculate 1Cso.

[00183] Table 10 and Table 11 show the assay results of inhibitory activities of the
compounds disclosed herein on the proliferation of mouse spleen cells, wherein A means that
ICso 1s less than or equal to 100 nM, B means that ICsp is greater than 100 nM but less than or
equal to 500 nM, C means that ICsp is greater than 500 nM but less than or equal to 1000 nM,
and D means that ICsp is greater than 1000 nM.

Table 10. Assay results of inhibitory activities of the compounds disclosed herein on the

proliferation of mouse spleen cells

Example No. 1Csoon Spleen Example No.  ICspon Spleen
Cell (nM) Cell (nM)
1 B 117 B
2 A 118 D
3 A 120 D
4 B 124 C
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114 B 224 D
115 D 225 A
116 B 227 B

Table 11. Assay results of inhibitory activities of a part of compounds disclosed herein on the

proliferation of mouse spleen cells

ICs0 on Spleen Cell

Example No. (nM)
230 <200
231 <200
232 <200
233 <200
234 <200
235 <200
Use, Formulation, and Administration
Medical Uses and Indications
[00184] The biological data provided by the present disclosure show that the

compounds disclosed herein are useful for the treatment or prevention of diseases caused by
abnormalities of tyrosine kinases (JAK1, JAK2, JAK3, or TYK2). More than one fifth of the
compounds disclosed herein have been proven to be able to strongly inhibit the activity of the
JAK tyrosine kinase, and the JAK kinase family is closely related to the occurrence and
metastasis of autoimmune diseases and cancers. Therefore, the compounds disclosed herein
are useful for the treatment of autoimmune diseases, including but not limited to: psoriasis,
vitiligo, dermatitis, alopecia areata, rheumatoid arthritis, colitis, multiple sclerosis, systemic
lupus erythematosus, and Crohn's disease. The compounds disclosed herein are also useful in
the treatment of cancer, including primary and metastatic cancers, including solid tumors.
Such cancers include, but are not limited to: non-small cell lung cancer, small cell lung cancer,
breast cancer, pancreatic cancer, glioma, glioblastoma, ovarian cancer, cervical cancer,
colorectal cancer, melanoma, endometrial cancer, prostate cancer, bladder cancer, leukemia,
gastric cancer, liver cancer, gastrointestinal stromal tumor, thyroid cancer, chronic
granulocytic  leukemia, acute myelocytic leukemia, non-Hodgkin's lymphoma,

nasopharyngeal cancer, esophageal cancer, brain tumor, B-cell and T-cell lymphoma,
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lymphoma, multiple myeloma, biliary sarcoma, and bile duct cancer. The compounds
disclosed herein can also treat cancers that are resistant to one or more other treatments. In
addition to autoimmune diseases and cancers, the compounds disclosed herein may also be
used in other diseases related to JAK1 kinase and/or JAK2 kinase and/or JAK3 kinase,
including but not limited to fundus oculi disease, pulmonary fibrosis, liver fibrosis, etc. The
compounds disclosed herein can be used as monotherapy or combination therapy, and can be
used in combination with multiple compounds disclosed herein or in combination with drugs
other than the compounds disclosed herein.

Administration methods

[00185] The administration method disclosed herein includes determining the
therapeutically effective amount for a subject in need of a compound disclosed herein. The
“therapeutically effective amount” varies depending on the stage, progression or severity of
the disease. The daily dose of the compounds and compositions disclosed herein will depend
on a variety of factors of patients, including the condition being treated, the severity of the
condition, the efficacy of the specific compound used, the particular composition, age, weight,
general health, gender and diet, route and timing of administration, metabolism and/or
excretion rate of the compound, duration of treatment, etc. In addition, the required dose of
the compound disclosed herein can be administered to humans and other animals after being
formulated with a pharmaceutically acceptable carrier. Modes of administration include oral,
rectal, parenteral, intracranial, intravaginal, intraperitoneal, topical (such as through
transdermal patches, powders, ointments, or drops), sublingual, transbuccal, nasal spray, or
the like. The effective dose of the compound disclosed herein is usually measured in terms of
the amount administered per kg of the patient's body weight, preferably 0.1 to 125 mg/kg
body weight, and generally 0.01 to 500 mg/kg body weight. The administration can be one or
more times, daily, weekly, every other day or every multiple days, or an intermittent schedule.
For example, the compound can be administered daily, weekly (e.g., every Monday),
indefinitely, or for several weeks (e.g. 4-10 weeks). The effective dose of the compound
disclosed herein will vary depending on the compound used, the mode of administration, the
severity of the disease, the condition being treated, and various physical factors of the patient.

In most cases, a satisfactory therapeutic effect can be achieved when the daily dose of the

99



preferred compound disclosed herein is about 0.01 to 500 mg/kg. A preferred dose is 0.1 to
125 mg/kg, and a more preferred dose is 1 to 25 mg/kg. The parenteral dose is usually at
about 10% to 20% of an oral dose level. When the compound disclosed herein is used as part
of a combination therapy regimen, each component of a composition will be administered
during a desired treatment period. Either as separate dosage units or as a single dosage form
containing two components, the components in the composition may be administered
simultaneously during a treatment period, or at different times during a treatment period, or
one component can be applied as a pre-treatment of another component.

About Compounds

[00186] The compounds disclosed herein may be used for the treatment in free form or,
where appropriate, in the form of a pharmaceutically acceptable salt or other derivative. As
used herein, the term “pharmaceutically acceptable salt” means organic and inorganic salts of
compounds disclosed herein, which are suitable for humans and lower animals, without
excessive toxicity, irritation, allergic reactions, etc., and have a reasonable benefit/risk ratio.
Amine salts, carboxylates, phosphonates, and other types of pharmaceutically acceptable salts
of compounds are well known in the art. Such salts can be formed by reacting the compounds
isolated and purified in the present disclosure with a suitable free base or acid.

[00187] Salts formed from pharmaceutically non-toxic acids include, but are not
limited to, amino salts formed with inorganic acids such as hydrochloric acid, hydrobromic
acid, phosphoric acid, sulfuric acid, or perchloric acid, or organic acids such as acetic acid,
oxalic acid, maleic acid, tartaric acid, citric acid, succinic acid, or malonic acid, or the salts
obtained by using methods well known in the art, such as ion exchange methods. Other
pharmaceutically acceptable salts include adipate, alginate, ascorbate, aspartate,
benzenesulfonate, benzoate, bisulfate, borate, butyrate, camphorate, camphorsulfonate, citrate,
cyclopentane, digluconate, dodecylsulfate, ethanesulfonate, formate, fumarate,
glucoheptonate, glycerophosphate, gluconate, hemisulfate, heptanoate, hexanoate, hydriodate,
2-isethionate, lactobionate, lactate, laurate, laurylsulfate, malate, maleate, malonate,
methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate, palmitate,
pamoate, pectinate, persulfate, 3-phenylperpropionate, phosphate, picrate, pivalate,

propionate, stearate, succinate, sulfate, tartrate, thiocyanate, p-toluenesulfonate, undecanoate,
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valerate, etc. Representative alkali or alkaline earth metal salts include sodium, lithium,
potassium, calcium, magnesium, etc. Other pharmaceutically acceptable salts include
appropriate non-toxic ammonium, quaternary ammonium, and amine cations formed using
ions such as halide, hydroxide, carboxylate, sulfate, phosphate, nitrate, lower alkyl sulfonate,
and aryl sulfonate.

[00188] In addition, the term “prodrug” as used herein means a compound that can be
converted into a compound represented by formula (I) disclosed herein in vivo. This
conversion is the conversion of a prodrug into a parent compound by hydrolysis in the blood
or by enzyme action in the blood or tissue.

Combination

[00189] The composition disclosed herein is composed of any one of the compounds
(or prodrugs, or pharmaceutically acceptable salts, or other pharmaceutically acceptable
derivatives thereof) described herein, and one or more pharmaceutically acceptable carriers or
excipients. These compositions may optionally further comprise one or more additional
therapeutic agents. The compounds disclosed herein can be co-administered to a desired
patient with one or more other treatment regimens (e.g., Tofacitinib or other kinase inhibitors,
interferons, bone marrow transplants, farnesyl transferase inhibitors, bisphosphonates,
thalidomide administration combinations, cancer vaccines, hormone therapies, antibodies,
radiation, etc.). The pharmaceutical composition of the compound may be another one or
more anti-inflammatory or anti-cancer agents.

[00190] As described herein, the composition disclosed herein comprises a compound
disclosed herein and a pharmaceutically acceptable carrier, including any and all solvents,
diluents or other carriers, dispersion or suspension aids, surfactants, isotonic agents,
thickeners or emulsifiers, preservatives, solid binders, lubricants, etc. to suit a particular
dosage form required. Examples of some pharmaceutically acceptable carrier materials
include, but are not limited to, sugars such as lactose, glucose and sucrose; starches such as
corn starch and potato starch; cellulose and its derivatives such as sodium carboxymethyl
cellulose, ethyl cellulose and cellulose acetate; tragacanth powder; malt; gelatin; talc powder;
excipients such as cocoa butter and suppository wax; oils such as peanut oil, cottonseed oil,

safflower oil, sesame oil, olive oil, corn oil and soybean oil; ethylene glycols, such as
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propylene glycol; esters such as ethyl oleate and ethyl laurate, agar; buffers such as
magnesium hydroxide and aluminum hydroxide; alginic acid; pyrogen-free water; isotonic
saline; Ringer's solution; ethanol, and phosphate buffered solutions, and other non-toxic
compatible lubricants such as sodium lauryl sulfate and magnesium stearate, as well as
colorants, release agents, coating agents, sweetening, flavoring and perfuming agents,
preservatives and antioxidants can also be present in the composition.

Formulation

[00191] The present disclosure also encompasses a class of compositions in which the
active compound disclosed herein is used in combination with one or more pharmaceutically
acceptable carriers and/or diluents and/or adjuvants (collectively referred to herein as
“carrier” materials), and, if necessary, other active ingredients. The active compounds
disclosed herein may be administered by any suitable route, preferably in the form of a
pharmaceutical composition suitable for such route of administration, in an effective dose
required for the intended treatment. The compounds and compositions disclosed herein can
be administered in the form of oral, mucosal, topical, rectal, transpulmonary such as by
inhalation spray, or parenterally, including intravascular, intravenous, intraperitoneal,
subcutaneous, intramuscular, intrasternal and infusion techniques. Its administration is in the
form of dosage unit formulations and contains pharmaceutically acceptable carriers,
adjuvants, and excipients. For oral administration, the pharmaceutical composition can be in
the following forms, for example, tablets, capsules, suspensions or liquids. Examples of such
dosage units are tablets or capsules. For example, they may contain an active ingredient in an
amount of 1 to 2000 mg, preferably 1 to 500 mg, more commonly 5 to 200 mg. The
appropriate daily dose for a person or other mammal may vary depending on the patient and
other factors, but can be determined again using conventional methods. As mentioned
previously, the amount of compound in the administration and dosage regimen of the
compounds and/or compositions disclosed herein depends on a variety of factors, including
the subject's age, weight, gender and medical conditions, the type of disease, the severity of
the disease, the route and frequency of administration, and the specific compound used.
Therefore, the dosage regimen can vary widely, but can be determined using standard

methods. A typical daily dose is 0.01 to 500 mg/kg body weight, preferably 0.1 to 125 mg/kg
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body weight, and more preferably 1 to 25 mg/kg body weight.

[00192] The active compound disclosed herein usually forms an administration route
with one or more adjuvants, excipients or carriers. If administered orally, the compound can
be combined with lactose, sucrose, starch powder, cellulose alkanoate, cellulose alkyl esters,
talc, stearic acid, magnesium stearate, magnesium oxide, sodium and calcium salts of
phosphoric and sulfuric acids, gelatin, acacia, sodium alginate, polyvinylpyrrolidone, and/or
polyvinyl alcohol, and then compressed into tablets or made into capsules for convenient
administration. Such capsules or tablets may contain a controlled release preparation, which
can be provided by dispersing the active compound in hydroxypropyl methylcellulose.
Formulations suitable for topical administration include liquid or semi-liquid formulations
(e.g., tinctures, lotions, ointments, creams, or pastes) suitable for penetration through the skin,
and drops suitable for administration to the eyes, ears, or nose. A suitable topical dose of the
compound disclosed herein is 0.1 to 150 mg, one to four times a day, preferably once to twice
a day. For topical administration, when using an ointment, an active ingredient can be used
with any paraffin or water-miscible ointment as a base. Alternatively, an active ingredient can
be formulated as a cream in a water-in-oil emulsion base. If desired, the aqueous phase of the
cream base can include, for example, at least 30% by weight of a polyol such as propylene
glycol, butan-1,3-diol, mannitol, sorbitol, glycerol, polyethylene glycol, and their mixtures.
Topical formulations may include compounds that enhance absorption or penetration of the
active ingredient through the skin or other affected areas. Examples of such dermal
penetration enhancers include dimethyl sulfoxide and related analogs. The compound can
also be administered via a transdermal device. Preferably, a transdermal administration will
be accomplished using a patch containing a reservoir and a porous membrane or a solid
matrix. The oily phase of the emulsions disclosed herein may be composed of known
ingredients in a known manner, comprising a mixture of at least one emulsifier with a fat or
oil or a mixture of both fats and oils. Preferably, a hydrophilic emulsifier can be used
simultaneously in combination with a lipophilic emulsifier as a stabilizer, and it is also
preferred that it can also be used in combination with oils and fats. Emulsifiers and emulsion
stabilizers suitable for use in the formulations disclosed herein include Tween 60, Span 80,

cetylstearyl alcohol, myristyl alcohol, glyceryl monostearate, sodium lauryl sulfate, single
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glyceryl distearate or its mixture with emulsifying wax, or other materials known in the art.
Creams should preferably be non-greasy, non-staining and washable products, and have a
suitable consistency to avoid leakage from tubes or other containers. Linear or branched,
mono- or di-alkyl esters such as diisoadipate, isohexadecyl stearate, propylene glycol diesters
of coconut fatty acids, isopropyl myristate, decyl oleate, isopropyl palmitate, butyl stearate,
2-ethylhexyl palmitate or mixed branched esters can also be used. Alternatively, high melting
point lipids such as white soft paraffin and/or liquid paraffin or other mineral oils can be used.
Formulations suitable for topical administration to eyes also include eye drops in which an
active ingredient is dissolved or suspended in a suitable carrier, especially an aqueous solvent
for the active ingredient. The weight ratio of an active ingredient in these preparations is
preferably 0.5% to 20%, more preferably 0.5 to 10%, and the most preferably about 1.5%.
Formulations for parenteral administration can be in the form of aqueous or non-aqueous
isotonic sterile injection solutions or suspensions. These solutions and suspensions can be
prepared from one or more sterile powders or granules by using the formulations mentioned
herein for oral administration or carriers or diluents using other suitable dispersing or wetting
agents and suspending agents. The compounds can be dissolved in water, polyethylene glycol,
propylene glycol, ethanol, corn oil, cottonseed oil, peanut oil, sesame oil, benzyl alcohol,
sodium chloride, tragacanth, and/or various buffers. Other adjuvants and modes of
administration are well known in the pharmaceutical arts.

[00193] The active ingredient may also be administered by injection, a composition
with a suitable carrier including saline, glucose, or water, or solubilized with cyclodextrin
(Captisol), a co-solvent (i.e., propylene glycol), or a micelle (i.e., Tween 80). The formulation
can also be a sterile injectable solution or suspension in a non-toxic parenterally acceptable
diluent or solvent, such as 1,3-butanediol. The solvents that can be used are water, Ringer's
solution and isotonic sodium chloride solution. In addition, a sterile, non-volatile oil is often
used as a solvent or a suspension media. For this purpose, any mild fixed oil can be used,
including synthetic mono- or di-glycerides.

[00194] For pulmonary administration, the pharmaceutical composition can be
administered in the form of an aerosol or with an inhaler, including dry powder aerosol.

Suppositories for rectal administration of the drug can be prepared by mixing the drug with a
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suitable nonirritating excipient such as cocoa butter and polyethylene glycols that are solid at
room temperatures but liquid at the rectal temperature and will therefore melt in the rectum
and release the drug. The pharmaceutical compositions may be subjected to conventional
pharmaceutical operations such as sterilization and/or may contain conventional adjuvants,
such as preservatives, stabilizers, wetting agents, emulsifiers, buffers etc. Tablets and pills
can additionally be prepared with enteric coatings. Such compositions may also comprise
adjuvants, such as wetting, sweetening, flavoring, and perfuming agents.

[00195] The pharmaceutical composition disclosed herein comprises a compound of
formula (I) described herein or a pharmaceutically acceptable salt thereof, a kinase inhibitor
(small molecule, polypeptide, antibody, etc.), an immunosuppressive agent, an anticancer
drug, an antiviral agent, an anti-inflammatory agent, an antifungal, an antibiotic, or an
additional active agent of an anti-hyperplasia compound; and any pharmaceutically
acceptable carrier, adjuvant, or excipient. Alternatively, the composition disclosed herein
comprises a compound of formula (I) described herein or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier, adjuvant or excipient. Such composition
may optionally include one or more additional therapeutic agents, including, for example,
kinase inhibitors (small molecules, peptides, antibodies, etc.), immunosuppressants,
anticancer agents, antivirals, anti-inflammatory agents, antifungals, antibiotics or
anti-hyperplasia compounds.

[00196] The term “pharmaceutically-acceptable carrier or adjuvant” refers to a carrier
or adjuvant that may be administered to a patient, together with a compound disclosed herein,
and does not destroy the pharmacological activity thereof and is nontoxic when administered
in doses sufficient to deliver a therapeutic amount of the compound. Pharmaceutically
acceptable carriers, adjuvants and excipients that may be used in the pharmaceutical
compositions disclosed herein include, but are not limited to, ion exchangers, alumina,
aluminum stearate, lecithin, self-emulsifying drug delivery systems (SEDDS) such as
d-atocopHerol polyethyleneglycol 1000 succinate, surfactants used in pharmaceutical dosage
forms such as Tweens or other similar polymeric delivery matrices, serum proteins, such as
human serum albumin, buffer substances such as phosphates, glycine, sorbic acid, potassium

sorbate, partial glyceride mixtures of saturated vegetable fatty acids, water, salts or
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electrolytes, such as protamine sulfate, disodium hydrogen phosphate, potassium hydrogen
phosphate, sodium chloride, zinc salts, colloidal silica, magnesium trisilicate, polyvinyl
pyrrolidone, cellulose-based substances, polyethylene glycol, sodium carboxymethylcellulose,
polyacrylates, waxes, polyethylene-polyoxypropylene-block polymers, polyethylene glycol
and wool fat. Cyclodextrins such as a-, -, and y-cyclodextrin, or chemically modified
derivatives such as hydroxyalkyl, including 2 and 3-hydroxypropyl-cyclodextrin, or other
dissolved derivatives can also be advantageously used to enhance delivery of compounds of
the formulae described herein. The pharmaceutical composition can be orally administered in
any acceptable dosage form including, but not limited to, capsules, tablets, emulsions and
aqueous suspensions, dispersions and solutions. In the case of tablets for oral use, carriers
which are commonly used include lactose and corn starch. Lubricating agents, such as
magnesium stearate, are also typically added. For oral administration in a capsule form,
useful diluents include lactose and dried corn starch. When aqueous suspensions and/or
emulsions are administered orally, the active ingredient may be suspended or dissolved in an
oily phase with emulsifying and/or suspending agents. If desired, certain sweetening and/or
flavoring and/or coloring agents may be added. The pharmaceutical composition can include
the use of liposomes or microencapsulation techniques, different examples of which can be
found in literatures. The pharmaceutical composition can be administered by nasal aerosol or
inhalation. Such compositions are prepared according to techniques well-known in the art of
pharmaceutical formulation and may be prepared as solutions in saline, employing benzyl
alcohol or other suitable preservatives, absorption promoters to enhance bioavailability,
fluorocarbons, and/or other solubilizing or dispersing agents, examples of which are also well

known in the prior art.

Drug combination

[00197] The compounds disclosed herein can be used alone or in combination with one
or more other compounds disclosed herein or in combination with one or more other agents.
When administered in combination, the therapeutic agents can be formulated for
simultaneous administration or sequential administration at different times, or the therapeutic

agents can be administered as a single composition. The so-called “combination therapy”
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refers to the use of a compound disclosed herein together with another agent. The mode of
administration is simultaneous co-administration of each agent or sequential administration of
cach agent. In either case, the purpose is to achieve the best effect of the drug.
Co-administration includes simultaneous delivery of dosage forms and separate delivery of a
single dosage form of each compound. Therefore, the administration of the compounds
disclosed herein can be used concurrently with other known therapies in the art, for example,
the use of radiation therapy or additional therapies such as cytostatic agents, cytotoxic agents,
or other anticancer agents in cancer treatment to improve symptoms of cancers. The present
disclosure is not limited to the order of administration; the compounds disclosed herein may
be administered before, concurrently with, or after other anticancer or cytotoxic agents.

[00198] The above are the preferred embodiments disclosed herein. It should be noted
that for those of ordinary skill in the art, without departing from the principles described in
the present disclosure, several improvements and modifications may also be made to the
embodiments disclosed herein. These improvements and modifications should also be

regarded as the protection scope disclosed herein.
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CLAIMS
WHAT IS CLAIMED IS:

1. A compound, or an isomer, a solvate or a pharmaceutically acceptable salt thereof, wherein

the compound has a structural formula (I):

N N
Y
—~N
\ |
== N _A NH,
RN o}

CH}
Formula ()
wherein,
L, R3
CH ny CHZ)/
R!is B = ,nmis0to2,mis0to1,andn3is0to 3,
4 5

R

&
Liis S)\g , R* and/or R’ are H, or linear C;-Cs alkyl;
L, R®
CH>/€ >\(
IS H 2 n4 n5 CHz)n/

R?i 6 . nsis0to3,nsis0to 1,and neis O to 5,

R7

R8
Lo is X)\g , R7 and/or R® are H, or linear C;-Cs alkyl;

R? is:

a) H, hydroxyl, or cyano,

b) linear or branched C:-Cs alkyl,

c) C3-C5 cycloalkyl,

d) linear or branched C;-Cs alkoxy,

e) linear or branched C:-Cs alkylthio,

f) a 5- to 7-membered heterocyclic ring,

g) substituted or unsubstituted 5S-membered aryl or heteroaryl,

h) substituted or unsubstituted 6-membered aryl or heteroaryl,

1) a ring containing 0 to 3 heteroatoms formed by a 6-membered aryl or heteroaryl ring fused

with a 5- or 6-membered ring, or a ring containing 1 to 3 heteroatoms formed by a
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5-membered heteroaryl ring fused with a 5- or 6-membered ring, such as:

ool R soReo]

R is:

a) H, or hydroxyl,

b) -NR'R", wherein R' and R" are H or C;-C; alkyl,
¢) linear or branched C1-Cs alkyl,

d) C3-Cs cycloalkyl,

e) linear or branched C1-Cs alkoxy,

f) linear or branched C;-Cs alkylthio, or

g) heterocyclyl.

2. The compound, or the isomer, the solvate or the pharmaceutically acceptable salt thereof
according to claim 1, wherein the 5- to 7-membered heterocyclic ring contains 1 to 2
heteroatoms selected from O and/or N and/or S, wherein when the heteroatom is N, N is
connected to H, C1-C4 alkyl, or C1-Cs acyl, preferably acetyl, trifluoroacetyl, propionyl, or

N,N-diformyl; and when the heteroatom is S, S is connected to 0 to 2 oxygen atoms.

3. The compound, or the isomer, the solvate or the pharmaceutically acceptable salt thereof

according to claim 1, wherein the substituted 5-membered aryl or heteroaryl group has a
e
7% wherein:

J1 and/or J; and/or J3 and/or Js are C, N, S, or O,

structural formula of

R’ is linear or branched C;-C3 alkyl.

4. The compound, or the isomer, the solvate or the pharmaceutically acceptable salt thereof

according to claim 1, wherein the substituted or unsubstituted 5-membered aryl or heteroaryl

Jis

HUZ \th 2 20
= S£J
P oor T

has a structural formula of , wherein:

J1, J2, J3, and J4 are each independently C, N, S, or O,
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R?* and R?! are each independently linear or branched C;-Cs alkyl.

5. The compound, or the isomer, the solvate or the pharmaceutically acceptable salt thereof
according to claim 1, wherein the substituted or unsubstituted 6-membered aryl or heteroaryl

RIO
Ql}%/ R
H@.@%

has a structural formula of R1 wherein;
9

Q1, Q2, Q3, Q4, and Qs are N or C;

R'? and/or R'! and/or R'? are:

a) -F, -Cl, -Br, -CF3, -OCF3, or cyano,

b) -NR'R", wherein R' and R" are H or C;-C; alkyl,
¢) Ci-Cs alkyl, C»-Cs alkynyl, or C3-Cs cycloalkyl,
d) SO2R", wherein R'3 is H, or C;-C3 alkyl,

Ao, e

e) , wherein q is 0 to 2, M is O or S, R'* is H, or linear or branched C;-Cs
alkyl,
R16
5
\
f) ¢ re, wherein R!> and R!¢ are linear alkyl.

6. The compound, or the isomer, the solvate or the pharmaceutically acceptable salt thereof

according to claim 1, wherein the substituted or unsubstituted 6-membered aryl or heteroaryl

Rl
QIJQZ

L
has a formula of R wherein:
Q1, Q2, Q3, Q4, and Qs are N or C;
R!'7 and R'® are each independently:
a)-H,
b) -F, -Cl, -Br, -CFj3, -OCF3, or cyano,
c) -NR'R", wherein R' and R" are H, or C;-C;3 alkyl,
d) Ci-G;s alkyl, Co>-Cs alkynyl, C»-Cs alkenyl, or C3-Cs cycloalkyl,
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e) SO:R', wherein R" is H, or C;-C5 alkyl,

) Ao, e

alkyl,

R16
’>7 /
N
\

g) ¢ we, wherein R'® and R!® are linear C;-C5 alkyl,

, wherein q is 0 to 2, M is O or S, R!* is H, or linear or branched C;-Cs

h) -(CH,)-R", wherein t is 1 to 2, and R!? is C3-Cs cycloalkyl.

7. The compound, or the isomer, the solvate or the pharmaceutically acceptable salt thereof
according to claim 1, wherein the heterocyclyl is a 5- or 6-membered heterocyclyl containing

oxygen and/or nitrogen, such as:

o o o GO G O

8. A compound, or an isomer, a solvate or a pharmaceutically acceptable salt thereof, wherein

the compound has a structural formula (I):

H
N N
- /j/ \( A
N |
\N/ Nz NH,
R M0
CH;
Formula ()
wherein,
L, R3
CHy ny CHZ)/
R!is B = ,nmis0to2,mis0to1,andn3is0to 3,

R4 5

&
L, is S)\g , R* and/or R’ are H, or linear C;-Cs alkyl;
L, R®
CH>/€ >\(
is H 2 ny ns CHz)n/

R? 6 . nsis0to3,nsis0to 1,and neis O to 5,
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R7 R®
L, is X)\g , R7 and/or R® are H, or linear C;-Cs alkyl;
R? is Ci-C; alkoxy substituted by R*? or Ci-C; alkylthio substituted by R**; wherein R* is
hydroxyl, Ci-Cs alkoxy, Ci-Cs alkylthio, -NR'R", C;-Cs alkoxy substituted by hydroxyl,
Ci-C; alkoxy substituted by amino, C;-Cs alkylthio substituted by hydroxyl, or C;i-C;
alkylthio substituted by amino, wherein R' and R" is H or C;-C3 alkyl;
RS is:
a) H, or hydroxyl,
b) -NR'R", wherein R' and R" are H or C;-C; alkyl,
¢) linear or branched C;-Cs alkyl,
d) C3-Cs cycloalkyl,
e) linear or branched C:-Cs alkoxy,

f) linear or branched C;-Cs alkylthio, or

Navlae e s B O S A CTAON

9. A compound, or an isomer, a solvate or a pharmaceutically acceptable salt thereof, wherein
said compound is selected from:
4-benzylamino-2-[(1-methyl-1H-pyrazol-4-yl)amino]pyrimidin-5-carboxamide;
4-[(2-methoxybenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino]pyrimidin-5-carboxamide
4-[(2-fluoro-6-methoxybenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino|pyrimidin-5-carb
oxamide;
4-[(2,6-dimethylbenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino]pyrimidin-5-carboxami
de;

4-[(2,6-dichlorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino |Jpyrimidin-5-carboxamid
<

4-[(2,6-difluorobenzyl)amino]-2-[[ 1-(2-methoxyethyl)-1H-pyrazol-4-yl]Jamino Jpyrimidin-5-c
arboxamide;

4-[(2-fluoro-6-methoxybenzyl)amino]-2-[[ 1-(2-methoxyethyl)-1H-pyrazol-4-yl]amino |pyrimi
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din-5-carboxamide;

4-[[4-amino-2-fluorobenzyl]amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carbox
amide;

4-n-butylamino-2-[(1-methyl-1H-pyrazol-4-yl)amino[pyrimidin-5-carboxamide;
2-[(1-methyl-1H-pyrazol-4-yl)amino]-4-(n-pentylamino)pyrimidin-5-carboxamide;
4-isobutylamino-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxamide;
2-[(1-methyl-1H-pyrazol-4-yl)amino]-4-neopentylaminopyrimidin-5-carboxamide;
4-(isopentylamino)-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxamide;
4-[(3,3-dimethylbutyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino |pyrimidin-5-carboxamide
2-[(1-methyl-1H-pyrazol-4-yl)amino]-4-[(4-methylpentyl)amino)pyrimidin-5-carboxamide;
4-[(cyclopropylmethyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino |pyrimidin-5-carboxamid
2

4-[(cyclobutylmethyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxamide
4-[(cyclopentylmethyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino |pyrimidin-5-carboxamid
2

4-[(cyclohexylmethyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxamide
4-[(2-cyclopropylethyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino]pyrimidin-5-carboxamid
2

4-[(2-cyclopentylethyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxamid
2

4-[(4-fluorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxamide;
4-[(4-chlorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxamide;
4-[(3-fluorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxamide;
4-[(3-chlorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxamide;
4-[(3-methylbenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino]pyrimidin-5-carboxamide;
4-[(2-fluorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxamide;
2-[(1-methyl-1H-pyrazol-4-yl)amino]-4-[(2-methylbenzyl)amino]pyrimidin-5-carboxamide;
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2-[(1-methyl-1H-pyrazol-4-yl)amino]-4-[(2-ethylbenzyl)amino|pyrimidin-5-carboxamide;
4-[(2-cyclopropylbenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxam
ide;

4-[(2-chlorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxamide;
2-[(1-methyl-1H-pyrazol-4-yl)amino]-4-[ (2-trifluoromethylbenzyl)amino Jpyrimidin-5-carbox
amide;
4-[(2-cyanobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino]pyrimidin-5-carboxamide;
4-[(2-ethoxybenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino]|pyrimidin-5-carboxamide;
4-[(2-isopropoxybenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxami
de;

2-[(1-methyl-1H-pyrazol-4-yl)amino]-4-[ (2-trifluoromethoxybenzyl)amino Jpyrimidin-5-carb
oxamide;

4-[[2-(methoxymethyl)benzyl]amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino |pyrimidin-5-carb
oxamide;

4-[(2,3-difluorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino |pyrimidin-5-carboxamid
2

4-[(2-fluoro-3-chlorobenzyl)amino]-2-[(1-methyl- 1H-pyrazol-4-yl)amino]pyrimidin-5-carbox
amide;

4-[(2,3-dichlorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxamid
2

4-[(2-chloro-3-fluorobenzyl)amino]-2-[(1-methyl- 1H-pyrazol-4-yl)amino]pyrimidin-5-carbox
amide;
4-[(2-methyl-3-chlorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino|pyrimidin-5-carbo
xamide;
4-[(2,3-dimethylbenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino]pyrimidin-5-carboxami
de;

4-[(2,4-difluorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino |pyrimidin-5-carboxamid
2

4-[(2-fluoro-4-chlorobenzyl)amino ]-2-[(1-methyl- 1H-pyrazol-4-yl)amino]pyrimidin-5-carbox

amide;
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4-[(2-chloro-4-fluorobenzyl)amino]-2-[(1-methyl- 1H-pyrazol-4-yl)amino]pyrimidin-5-carbox
amide;

4-[(2-methyl-4-fluorobenzylyamino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carbo
xamide;
4-[(2-methyl-4-chlorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino|pyrimidin-5-carbo
xamide;

4-[(2-methoxy-4-fluorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carb
oxamide;

4-[(2,5-difluorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino |pyrimidin-5-carboxamid
2

4-[(2-fluoro-5-chlorobenzyl)amino ]-2-[(1-methyl- 1H-pyrazol-4-yl)amino]pyrimidin-5-carbox
amide;

4-[(2-chloro-5-fluorobenzyl)amino]-2-[(1-methyl- 1H-pyrazol-4-yl)amino]pyrimidin-5-carbox
amide;

4-[(2-methyl-5-fluorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carbo
xamide;
4-[(2-methyl-5-chlorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino|pyrimidin-5-carbo
xamide;

4-[[2-(trifluoromethyl)-5-fluorobenzyl]amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino [pyrimidi
n-5-carboxamide;
4-[(2-methoxy-5-chlorobenzylyamino]-2-[(1-methyl-1H-pyrazol-4-yl)amino]pyrimidin-5-car
boxamide;

4-[(2,5-dimethoxybenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino ]pyrimidin-5-carboxa
mide;

4-[(2,6-difluorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino |pyrimidin-5-carboxamid
2

4-[(2-fluoro-6-chlorobenzyl)amino ]-2-[(1-methyl- 1H-pyrazol-4-yl)amino]pyrimidin-5-carbox
amide;

4-[(2-fluoro-6-(trifluoromethyl)benzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino [pyrimidi

n-5-carboxamide;
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4-[(2-methyl-6-chlorobenzyl)amino]-2-[(1-methyl- 1H-pyrazol-4-yl)amino|pyrimidin-5-carbo
xamide;

4-[(2,6-dimethoxybenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino ]pyrimidin-5-carboxa
mide;
4-[(3,5-difluorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino]pyrimidin-5-carboxamid
2

4-[(3,5-dimethoxybenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino ]pyrimidin-5-carboxa
mide;

4-[(2,3,6-trifluorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxam
ide;

4-[(2,3,5-trifluorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxam
ide;

4-[(2,6-difluoro-3-methylbenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino |pyrimidin-5-ca
rboxamide;

4-[(2-chloro-3,6-difluorobenzyl)amino ]-2-[(1-methyl-1H-pyrazol-4-yl)amino]pyrimidin-5-ca
rboxamide;

4-[(2,4,6-trifluorobenzyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxam
ide;

2-[(1-methyl-1H-pyrazol-4-yl)amino]-4-(phenylethylamino)pyrimidin-5-carboxamide;
2-[(1-methyl-1H-pyrazol-4-yl)amino]-4-[ (3-methylphenylethyl)amino]pyrimidin-5-carboxam
ide;

2-[(1-methyl-1H-pyrazol-4-yl)amino]-4-[(3-methoxyphenylethyl)amino Jpyrimidin-5-carboxa
mide;

4-[(2-fluorophenylethyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxami
de;
4-[(2-methylphenylethyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino|pyrimidin-5-carboxam
ide;

4-[(2-methoxyphenylethyl)amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino |pyrimidin-5-carboxa
mide;

4-[(2-fluoro-6-chlorophenylethylyamino]-2-[(1-methyl-1H-pyrazol-4-yl)amino]pyrimidin-5-c

116



arboxamide;

2-[(1-methyl-1H-pyrazol-4-yl)amino]-4-[ (pyridin-4-ylmethyl)amino]pyrimidin-5-carboxamid
2

4-[[(2-fluoropyridin-3-yl)methyl]Jamino]-2-[(1-methyl-1H-pyrazol-4-yl)amino ]pyrimidin-5-c
arboxamide;
4-[[(2-methoxypyridin-3-ylymethyl]amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino]pyrimidin-5
-carboxamide;
4-[[(2-ethoxypyridin-3-yl)methyl]amino]-2-[(1-methyl-1H-pyrazol-4-yl)amino|pyrimidin-5-c
arboxamide;
4-[[(2-tert-butoxypyridin-3-ylymethyl]Jamino]-2-[(1-methyl-1H-pyrazol-4-yl)amino |Jpyrimidin
-5-carboxamide;

2-[(1-methyl-1H-pyrazol-4-yl)amino]-4-[[2-(pyridin-3-yl)ethyl]amino ]pyrimidin-5-carboxam
ide;
2-[(1-methyl-1H-pyrazol-4-yl)amino]-4-[[(2,3-dihydrobenzo[b][1,4]dioxan-5-yl)methyl]amin
o]pyrimidin-5-carboxamide;
2-[(1-methyl-1H-pyrazol-4-yl)amino]-4-[[(1H-indol-3-yl)methyl]amino ]pyrimidin-5-carboxa
mide;

(S)-2-[(1-methyl-1H-pyrazol-4-yl)amino]-4-[(2-phenylpropyl)amino |pyrimidin-5-carboxami
de;
(R)-2-[(1-methyl-1H-pyrazol-4-yl)yamino]-4-[(2-phenylpropyl)amino]pyrimidin-5-carboxami
de;

4-benzylamino-2-[[ 1-(2-methoxyethyl)-1H-pyrazol-4-yl]Jamino Jpyrimidin-5-carboxamide;
2-[(1H-pyrazol-4-yl)amino]-4-[(2,6-difluorobenzyl)amino [pyrimidin-5-carboxamide;
4-[(2,6-difluorobenzyl)amino]-2-[(1-ethyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxamide;
4-[(2,6-difluorobenzyl)amino]-2-[(1-isopropyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxa
mide;
4-[(2,6-difluorobenzyl)amino]-2-[(1-cyclopropyl-1H-pyrazol-4-yl)amino]pyrimidin-5-carbox
amide;

4-[(2,6-difluorobenzyl)amino]-2-[(1-cyclobutyl-1H-pyrazol-4-yl)amino Jpyrimidin-5-carboxa

mide;
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4-[(2,6-difluorobenzyl)amino]-2-[[ 1-(tetrahydrofuran-3-yl)-1H-pyrazol-4-yl)amino Jpyrimidin
-5-carboxamide;

4-[(2,6-difluorobenzyl)amino]-2-[[ 1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)amino |pyri
midin-5-carboxamide;

4-[(2,6-difluorobenzyl)amino]-2-[[ 1-((tetrahydrofuran-2-yl)methyl)-1H-pyrazol-4-ylJamino]p
yrimidin-5-carboxamide;

4-[(2,6-difluorobenzyl)amino]-2-[[ 1-((tetrahydrofuran-3-yl)methyl)-1H-pyrazol-4-ylJamino]p
yrimidin-5-carboxamide;

4-[(2,6-difluorobenzyl)amino]-2-[[ 1-((tetrahydro-2H-pyran-4-yl)methyl)- 1H-pyrazol-4-ylJam
inoJpyrimidin-5-carboxamide;

4-[(2,6-difluorobenzyl)amino]-2-[[ 1-(2-hydroxyethyl)-1H-pyrazol-4-yl]Jamino Jpyrimidin-5-c
arboxamide;

4-[(2,6-difluorobenzyl)amino]-2-[[ 1-(2-methylthioethyl)-1H-pyrazol-4-ylJamino]pyrimidin-5
-carboxamide;

4-[(2,6-difluorobenzyl)amino]-2-[[ 1-(2-(dimethylamino)ethyl)- 1H-pyrazol-4-ylJamino |pyrim
idin-5-carboxamide;

4-[(2,6-difluorobenzyl)amino]-2-[[ 1-(2-(morpholin-1-yl)ethyl)- 1H-pyrazol-4-ylJamino]pyrim
idin-5-carboxamide;

4-[(2,6-difluorobenzyl)amino]-2-[[ 1-(2-hydroxy-2-methylpropyl)- 1H-pyrazol-4-yl]Jamino]pyr
imidin-5-carboxamide;
4-[(2-fluoro-6-chlorobenzyl)amino]-2-[[1-(2-hydroxyethyl)-1H-pyrazol-4-ylJamino]pyrimidi
n-5-carboxamide;

4-[(2-fluoro-6-chlorobenzyl)amino]-2-[[ 1-(2-methoxyethyl)-1H-pyrazol-4-ylJamino [pyrimidi
n-5-carboxamide;

4-[(2-fluoro-6-chlorobenzyl)amino ]-2-[[1-(2-(dimethylamino)ethyl)-1H-pyrazol-4-yl]Jamino]
pyrimidin-5-carboxamide;

2-[(1H-pyrazol-4-yl)amino]-4-[(2-fluoro-6-methoxybenzyl)amino [pyrimidin-5-carboxamide;
4-[(2-fluoro-6-methoxybenzyl)amino]-2-[(1-ethyl-1H-pyrazol-4-yl)amino|pyrimidin-5-carbo
xamide;

4-[(2-fluoro-6-methoxybenzyl)amino]-2-[(1-isopropyl-1H-pyrazol-4-yl)amino]pyrimidin-5-c
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arboxamide;
4-[(2-fluoro-6-methoxybenzyl)amino]-2-[(1-cyclopropyl-1H-pyrazol-4-yl)aminoJpyrimidin-5
-carboxamide;
4-[(2-fluoro-6-methoxybenzyl)amino]-2-[(1-cyclobutyl-1H-pyrazol-4-yl)amino]pyrimidin-5-
carboxamide;
4-[(2-fluoro-6-methoxybenzyl)amino]-2-[(1-cyclopentyl-1H-pyrazol-4-yl)amino]pyrimidin-5
-carboxamide;
4-[(2-fluoro-6-methoxybenzyl)amino]-2-[(1-cyclohexyl-1H-pyrazol-4-yl)amino [pyrimidin-5-
carboxamide;
4-[(2-fluoro-6-methoxybenzyl)amino]-2-[(1-cycloheptyl-1H-pyrazol-4-yl)amino]pyrimidin-5
-carboxamide;
4-[(2-fluoro-6-methoxybenzyl)amino]-2-[[1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)ami
no|pyrimidin-5-carboxamide;
4-[(2-fluoro-6-methoxybenzyl)amino]-2-[[1-(2-hydroxyethyl)-1H-pyrazol-4-ylJamino |pyrimi
din-5-carboxamide;

4-[(2-fluoro-6-methoxybenzyl)amino]-2-[[ 1-(2-methylthioethyl)-1H-pyrazol-4-ylJamino |pyri
midin-5-carboxamide;

4-[(2-fluoro-6-methoxybenzyl)amino]-2-[[ 1-(2-(dimethylamino)ethyl)-1H-pyrazol-4-ylJamin
o]pyrimidin-5-carboxamide;

4-[(2-fluoro-6-methoxybenzyl)amino]-2-{[ 1-(1-methylpiperazin-4-yl)-1H-pyrazol-4-yl)amin
o]pyrimidin-5-carboxamide;

4-[(2-fluoro-6-methoxybenzyl)amino]-2-[[ 1-(2-(pyrrol-1-yl)ethyl)-1H-pyrazol-4-yl]Jamino|py
rimidin-5-carboxamide;

4-[(2-fluoro-6-methoxybenzyl)amino]-2-[[ 1-(2-(piperidin-1-yl)ethyl)-1H-pyrazol-4-yl]amino
Ipyrimidin-5-carboxamide;

4-[(2-fluoro-6-methoxybenzyl)amino]-2-[[ 1-(2-(morpholin-1-yl)ethyl)-1H-pyrazol-4-ylJamin
o]pyrimidin-5-carboxamide;

4-[(2-fluoro-6-methoxybenzyl)amino]-2-[[ 1-(6-methoxyhexyl)- 1H-pyrazol-4-ylJamino Jpyrim
idin-5-carboxamide;

4-[(2-fluoro-6-methoxybenzyl)amino]-2-[[ 1-(2-hydroxy-2-methylpropyl)-1H-pyrazol-4-yl]a
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mino |pyrimidin-5-carboxamide;

4-[[2-fluoro-6-(trifluoromethyl)benzyl]amino]-2-[[ 1-(2-hydroxyethyl)-1H-pyrazol-4-ylJamin
o]pyrimidin-5-carboxamide;

4-[(2-fluoro-6-(trifluoromethyl)benzyl)amino]-2-[[ 1-(2-methoxyethyl)- 1H-pyrazol-4-ylJamin
o]pyrimidin-5-carboxamide;

4-[(2-fluoro-6-(trifluoromethyl)benzyl)amino]-2-[[ 1-(2-(dimethylamino)ethyl)-1H-pyrazol-4-
yl]lamino]pyrimidin-5-carboxamide;

4-[(2-methoxybenzyl)amino]-2-[[ 1-(2-hydroxyethyl)-1H-pyrazol-4-yllamino]pyrimidin-5-car
boxamide;

4-[(2-methoxy-5-chlorobenzyl)amino]-2-[[ 1-(2-hydroxyethyl)-1H-pyrazol-4-yl]Jamino]pyrimi
din-5-carboxamide;

4-[(2,6-dimethylbenzyl)amino]-2-[[1-(2-hydroxyethyl)- 1H-pyrazol-4-ylJamino ]pyrimidin-5-c
arboxamide;

4-[(2-chloro-6-methylbenzyl)amino]-2-[[ 1-(2-hydroxyethyl)-1H-pyrazol-4-yl]amino]pyrimidi
n-5-carboxamide;

4-[(2,6-dichlorobenzyl)amino]-2-[[1-(2-hydroxyethyl)- 1H-pyrazol-4-ylJamino]pyrimidin-5-c
arboxamide;

4-[(2,3,6-trifluorobenzyl)amino]-2-[[ I-(2-hydroxyethyl)-1H-pyrazol-4-yl]amino |pyrimidin-5-
carboxamide;
4-[(2,6-difluoro-3-methylbenzyl)amino]-2-[[1-(2-hydroxyethyl)-1H-pyrazol-4-ylJamino]pyri
midin-5-carboxamide;

4-[(2-chloro-3,6-difluorobenzyl)amino]-2-[[ 1-(2-hydroxyethyl)-1H-pyrazol-4-yl]amino]pyri
midin-5-carboxamide; and

4-[[2-fluoro-3-methoxybenzyl]lamino]-2-[[ 1-(2-methoxyethyl)-1H-pyrazol-4-yl]amino |pyrimi

din-5-carboxamide.

10. A compound, or an isomer, a solvate or a pharmaceutically acceptable salt thereof,
wherein said compound is selected from:
2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-(isopentylamino)pyrimidin-5-carboxamide;

4-(isopentylamino)-2-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)amino)pyrimidin-5-car
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boxamide;
2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((2-(2-hydroxyethoxy)ethyl)amino)pyrimidin-5-ca
rboxamide;
4-((2-(2-hydroxyethoxy)ethyl)amino)-2-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)ami
no)pyrimidin-5-carboxamide;

2-((1-ethyl-1H-pyrazol-4-yl)amino )-4-((2-ethylbenzyl)amino)pyrimidin-5-carboxamide;
4-((2-ethylbenzyl)amino)-2-((1-propyl-1H-pyrazol-4-yl)amino)pyrimidin-5-carboxamide;
4-((2-ethylbenzyl)amino)-2-((1-isopropyl-1H-pyrazol-4-yl)amino)pyrimidin-5-carboxamide;
2-((1-cyclopropyl-1H-pyrazol-4-ylyamino)-4-((2-ethylbenzyl)amino )pyrimidin-5-carboxamid
<
2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((2-ethylbenzyl)amino)pyrimidin-5-carboxamide;
4-((2-ethylbenzylyamino)-2-((1-(tetrahydro-2H-pyran-4-yl)amino ))pyrimidin-5-carboxamide;
2-((1-methyl-1H-pyrazol-4-yl)amino)-4-((2-propylbenzyl)amino)pyrimidin-5-carboxamide;
4-((2-isopropylbenzyl)amino)-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-5-carboxamid
<

4-((2-(cyclopropylmethyl)benzyl)amino)-2-((1-methyl-1H-pyrazol-4-yl)amino )pyrimidin-5-c
arboxamide;
2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((2-methoxybenzyl)amino)pyrimidin-5-carboxami
de;

2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((2,6-difluorobenzyl)amino )pyrimidin-5-carboxam
ide;
4-((2-chloro-6-fluorobenzyl)amino)-2-((1-ethyl-1H-pyrazol-4-yl)amino)pyrimidin-5-carboxa
mide;
4-((2-chloro-6-fluorobenzyl)amino)-2-((1-propyl-1H-pyrazol-4-yl)amino)pyrimidin-5-carbox
amide;
4-((2-chloro-6-fluorobenzyl)amino)-2-((1-isopropyl-1H-pyrazol-4-yl)amino)pyrimidin-5-carb
oxamide;
4-((2-chloro-6-fluorobenzyl)amino)-2-((1-cyclopropyl-1H-pyrazol-4-yl)amino)pyrimidin-5-c
arboxamide;

2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((2-chloro-6-fluorobenzyl)amino )pyrimidin-5-carb

121



oxamide;
4-((2-chloro-6-fluorobenzyl)amino)-2-((1-cyclobutyl-1H-pyrazol-4-yl)amino)pyrimidin-5-car
boxamide;
4-((2-chloro-6-fluorobenzyl)amino)-2-((1-cyclopentyl-1H-pyrazol-4-yl)amino)pyrimidin-5-c
arboxamide;

4-((2-chloro-6-fluorobenzyl)amino)-2-((1-cyclohexyl-1H-pyrazol-4-yl)amino )pyrimidin-5-ca
rboxamide;
4-((2-chloro-6-fluorobenzyl)amino)-2-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)amino
)pyrimidin-5-carboxamide;

4-((2-bromo-6-fluorobenzyl)amino)-2-((1-methyl- 1 H-pyrazol-4-yl)amino)pyrimidin-5-carbo
xamide;
4-((2-bromo-6-fluorobenzyl)amino)-2-((1-ethyl-1H-pyrazol-4-yl)amino)pyrimidin-5-carboxa
mide;
4-((2-fluoro-6-methylbenzyl)amino)-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-5-carbo
xamide;
4-((2-fluoro-6-methylbenzyl)amino)-2-((1-ethyl-1H-pyrazol-4-yl)amino)pyrimidin-5-carboxa
mide;

2-((1-ethyl-1H-pyrazol-4-yl)amino )-4-((2-fluoro-6-(trifluoromethyl)benzyl)amino))pyrimidin-
5-carboxamide;
2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((2-fluoro-6-(trifluoromethyl)benzyl)amino)pyrimi
din-5-carboxamide;
4-((2-ethyl-6-fluorobenzyl)amino)-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-5-carboxa
mide;

2-((1-ethyl-1H-pyrazol-4-yl)amino )-4-((2-ethyl-6-fluorobenzyl)amino )pyrimidin-5-carboxam
ide;

2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((2-ethyl-6-fluorobenzyl)amino )pyrimidin-5-carbo
xamide;
2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((2-fluoro-6-methoxybenzyl)amino)pyrimidin-5-c
arboxamide;

4-((2,6-dimethylbenzyl)amino)-2-((1-ethyl-1H-pyrazol-4-yl)amino)pyrimidin-5-carboxamide

122



4-((2,6-dimethylbenzyl)amino)-2-((1-isopropyl-1H-pyrazol-4-yl)amino)pyrimidin-5-carboxa
mide;

2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((2,6-dimethylbenzyl)amino )pyrimidin-5-carboxa
mide;
4-((2,6-dimethylbenzyl)amino)-2-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)amino)pyr
imidin-5-carboxamide;
4-((2-ethynylbenzyl)amino)-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-5-carboxamide;
2-((1-methyl-1H-pyrazol-4-yl)amino)-4-((2-vinylbenzyl)amino)pyrimidin-5-carboxamide;
2-((1-methyl-1H-pyrazol-4-yl)amino)-4-((2-(prop-1-en-1-yl)benzyl)amino )pyrimidin-5-carbo
xamide; and

4-((2-allylbenzyl)amino)-2-((1-methyl-1H-pyrazol-4-yl)amino)pyrimidin-5-carboxamide.

I1. A compound of formula (I), or an isomer, a hydrate, a solvate, a pharmaceutically

acceptable salt, or a prodrug thereof:

L A
. \(

T T

N P 2
R A ©
CH,
Formula (I)

wherein,
XisN;

L, R3
T n
R i1s ! 3 ,

n is an integer of 0 to 8, n» is an integer of 0 to 1, n3 is an integer of 0 to &, and the sum of nj,

ny, and n3 is 10 or less;

R? RS
Liis ey

R* and R® are each independently H, or C1-Cs alkyl, and R* and R’ are the same or different,

b

R? is C,-Cs alkenyl which is unsubstituted or substituted with Ci-C; alkyl, or Cs-Cs
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cycloalkenyl which is unsubstituted or substituted with C;-Cs alkyl;
L R®
;\(CHH 2>I?(CH2)/
R?is n4 s

n4 1s an integer of 0 to 8, ns is an integer of 0 to 1, ne is an integer of 0 to 8, and the sum of ng,

ns, and ne is 10 or less;

R7 RS

Lyis ()Lg

R’ and R® are each independently H, or C1-Cs alkyl, and R” and R® are the same or different,

b

R® is -H, hydroxyalkyl, Ci-Cs alkyl, C3-Cs cycloalkyl, C;-Cs alkoxyalkyl, C;-Cs
alkylthioalkyl, 5- to 6-membered heterocyclyl, or -NR'R", wherein R' and R" are each
independently H, or C;-Cs alkyl.

12. The compound, or the isomer, the hydrate, the solvate, the pharmaceutically acceptable

salt, or the prodrug thereof according to claim 11,
RI0 R R
(N LY
g\ /m \
o R13
wherein R3is ~ © m,

R’ R!® R! R and R are each independently H, or C;-Cs alkyl, and m is an integer of 0 to
2,
m; is an integer of 0 to 5, mz is an integer of 0 to 5, and the sum of m; and mo is less than or

equal to 5.

13. The compound, or the isomer, the hydrate, the solvate, the pharmaceutically acceptable

salt, or the prodrug thereof according to claim 11,

;/_/\ L/
Y AN

wherein, R*is  =®

R’ and R! are each independently H, or C;-C; alkyl, and any one of R!!, R!?, and R" is
C4-Ce alkyl, and the rest are each independently H, or C1-Cs alkyl, and m is an integer of 0 to
2.
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14. The compound, or the isomer, the hydrate, the solvate, the pharmaceutically acceptable
salt, or the prodrug thereof according to claim 12, wherein n; is an integer of 0 to 2, n2 is an
integer of 0 to 1, n3 is an integer of 0 to 3, R* and R’ are each independently H, or methyl,
and R* and R? are the same or different;

R’ R R! R' and R!3 are each independently H, methyl or ethyl, and mis 0 or 1.

15. The compound, or the isomer, the hydrate, the solvate, the pharmaceutically acceptable

salt, or the prodrug thereof according to claim 14, wherein R? is

R’ R!" R!?, and R" are each independently H, methyl, or ethyl.

16. The compound, or the isomer, the hydrate, the solvate, the pharmaceutically acceptable
salt, or the prodrug thereof according to claim 11, wherein n4 is an integer of 0 to 3, ns is an
integer of 0 to 1, ne is an integer of 0 to 5, R” and R® are each independently H, or methyl,
and R” and R® are the same or different;

R® is -H, hydroxyethyl, hydroxypropyl, Ci-Cs alkyl, C3-Cs cycloalkyl, C;-Cs alkoxyethyl,
C1-Cs alkoxypropyl, Ci-Cs alkylthioethyl, 5- to 6-membered heterocyclyl, or -NR'R",

wherein R' and R" are each independently H, or C;-C3 alkyl.

17. The compound, or the isomer, the hydrate, the solvate, the pharmaceutically acceptable
salt, or the prodrug thercof according to claim 16, wherein R® is H, hydroxyethyl,
hydroxypropyl, methyl, ethyl, propyl, isopropyl, tert-butyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, methoxyethyl, ethoxyethyl, propoxyethyl, isopropoxyethyl,
methoxypropyl, ethoxypropyl, propoxypropyl, isopropoxypropyl, methylthioethyl,
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ethylthioethyl, propylthioethyl, isopropylthioethyl, 5- to 6-membered heterocyclyl, or -NR'R",
wherein R' and R" are each independently H, methyl, or ethyl;

wherein the 5- to 6-membered heterocyclyl is a heterocyclyl containing 1 to 2 heteroatoms
selected from N, O, and S, which is unsubstituted or substituted with 1 to 2 substituents

selected from hydroxy, C;-C; alkyl, and C;-Cs acyl.

18. The compound, or the isomer, the hydrate, the solvate, the pharmaceutically acceptable
salt, or the prodrug thereof according to claim 17, wherein the heterocyclyl containing 1 to 2

heteroatoms selected from N, O, and S is selected from any one of the following groups:

o400 TG
ﬁ“@ ,g\NOo , A@NR ,AONER”,

wherein R' is H, methyl, ethyl, propyl, or isopropyl.

19. The compound, or the isomer, the hydrate, the solvate, the pharmaceutically acceptable
salt, or the prodrug thereof according to claim 11, wherein said compound of formula (I) is
selected from:

4-(but-3-en-1-ylamino)-2-((1-(tert-butyl)- 1H-pyrazol-4-yl)amino |pyrimidin-5-carboxamide;
2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((2-methylallylyamino)pyrimidin-5-carboxamide;
2-((1-(tert-butyl)-1H-pyrazol-4-yl)amino)-4-((3-methylbut-2-en-1-yl)amino)pyrimidin-5-carb
oxamide;
2-((1-(tert-butyl)-1H-pyrazol-4-yl)amino)-4-(pent-4-en-1-ylamino)pyrimidin-5-carboxamide;
4-((2-methylallyl)amino)-2-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)amino )pyrimidin
-5-carboxamide;
4-((3-methylbut-2-en-1-yl)amino)-2-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)amino)
pyrimidin-5-carboxamide;
4-(but-3-en-1-ylamino)-2-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)amino)pyrimidin-
5-carboxamide; and

2-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)amino)-4-(pent-4-en-1-ylamino)pyrimidin-
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5-carboxamide.

20. The compound, or the isomer, the hydrate, the solvate, the pharmaceutically acceptable
salt, or the prodrug thereof according to claim 11, wherein said compound of formula (I) is
selected from:

2-((1-(tert-butyl)-1H-pyrazol-4-yl)amino )-4-((cyclopent-3-en-1-ylmethyl)amino)pyrimidin-5-
carboxamide;
4-((cyclopent-3-en-1-ylmethyl)amino)-2-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)ami
no)pyrimidin-5-carboxamide;

4-(allylamino)-2-((1-(tert-butyl)-1H-pyrazol-4-yl)amino )pyrimidin-5-carboxamide;
(Z)-2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((pent-2-en-1-yl)amino)pyrimidin-5-carboxam
ide;
(E)-2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((4-methylpent-2-en-1-yl)amino)pyrimidin-5-c
arboxamide;
(E)-2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((pent-3-en-1-yl)amino)pyrimidin-5-carboxam
ide;

2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((3-methylbut-3-en-1-yl)amino )pyrimidin-5-carbo
xamide;
2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((4-methylpent-3-en-1-yl)amino)pyrimidin-5-carb
oxamide;
2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((4-methylpent-4-en-1-yl)amino)pyrimidin-5-carb
oxamide;

2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((5-methylhex-4-en-1-yl)amino )pyrimidin-5-carbo
xamide;
(E)-2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-((5-methylhex-2-en-1-yl)amino)pyrimidin-5-c
arboxamide;
2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-(((2E,4E)-hex-2,4-dien-1-yl)amino)pyrimidin-5-ca
rboxamide; and
2-((1-tert-butyl-1H-pyrazol-4-yl)amino)-4-(((2E,4E)-hept-2,4-dien-1-yl)amino)pyrimidin-5-c

arboxamide.
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21. The compound, or the isomer, the hydrate, the solvate, the pharmaceutically acceptable
salt, or the prodrug thereof according to any one of claims 1 to 20, wherein the
pharmaceutically acceptable salt of the compound is selected from one or more salts of the
compound as follows: hydrochloride, hydrobromide, hydriodate, perchlorate, sulfate, nitrate,
phosphate, formate, acetate, propionate, glycolate, lactate, succinate, maleate, tartrate, malate,
citrate, fumarate, gluconate, benzoate, mandelate, mesylate, isethionate, benzenesulfonate,
oxalate, palmitate, 2-naphthalenesulfonate, p-toluenesulfonate, cyclohexylaminosulfonate,
salicylate, hexonate, trifluoroacetate, aluminum, calcium, chloroprocaine, choline,

diethanolamine, ethylenediamine, lithium, magnesium, potassium, sodium, and zinc.

22. Use of the compound, or the isomer, the hydrate, the solvate, the pharmaceutically
acceptable salt, or the prodrug thereof according to any one of claims 1 to 20 in the
manufacture of a medicament for the treatment of autoimmune diseases and cancers
associated with tyrosine kinases JAKI1, JAK2, JAK3, or TYK2, wherein autoimmune
diseases and cancers associated with tyrosine kinases JAK1, JAK2, JAK3, or TYK2 include
fundus oculi disease, xerophthalmia, psoriasis, vitiligo, dermatitis, alopecia areata,
rheumatoid arthritis, colitis, multiple sclerosis, systemic lupus erythematosus, Crohn's disease,
atherosclerosis, pulmonary fibrosis, liver fibrosis, bone marrow fibrosis, non-small cell lung
cancer, small cell lung cancer, breast cancer, pancreatic cancer, glioma, glioblastoma, ovarian
cancer, cervical cancer, colorectal cancer, melanoma, endometrial cancer, prostate cancer,
bladder cancer, leukemia, gastric cancer, liver cancer, gastrointestinal stromal tumor, thyroid
cancer, chronic granulocytic leukemia, acute myelocytic leukemia, non-Hodgkin's lymphoma,
nasopharyngeal cancer, esophageal cancer, brain tumor, B-cell and T-cell lymphoma,

lymphoma, multiple myeloma, biliary tract cancerous sarcoma, and bile duct cancer.

23. A pharmaceutical composition comprising the compound, or the isomer, the hydrate, the

solvate, the pharmaceutically acceptable salt, or the prodrug thereof according to any one of

claims 1 to 20, and one or more pharmaceutically acceptable carriers or excipients.
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24. The pharmaceutical composition according to claim 23, wherein the pharmaceutical

composition further comprises one or more other therapeutic agents.
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