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NOVEL HETEROCYCLIC COMPOUNDS USEFULAS AURORA A SELECTIVE INHIBITORS

Technical Field

The present invention relates to novel heterocyclic compounds useful as an Aurora A selective
inhibitor, their synthesis, pharmaceutical compositions thereof, and use of compounds and

pharmaceutical compositions for the treatment of cancer and cancer occurrence-related diseases.
Background Art

Aurora kinases are a family of serine/threonine kinases and are key regulators of mitosis. There
are three human homologs of Aurora kinases, A, B, and C, of which Aurora A has been implicated in
cancers of diverse histological origin and may possess oncogenic properties when overexpressed.

Aurora-A localizes to centrosomes/spindle poles and is required for spindle assembly, whereas
Aurora-B is a chromosome passenger protein required for phosphorylation of histone H3,
chromosome segregation and cytokinesis. Aurora-A and -B are both overexpressed in a wide range of
different human tumours. Additionally, certain Aurora B inhibitors and Aurora A/B dual inhibitors in
clinical development have been reported as presenting neutropenia and bone marrow cytotoxicity in
patients while certain relatively selective Aurora A inhibitors in clinical development did not show
these disorders. Therefore, it is desirable to selectively inhibit Aurora A and reduce or avoid Aurora B
or Aurora A/B dual inhibition. As such, selective Aurora A inhibition may be useful for cancer
therapy.

Therefore, there remains a need to provide alternative Aurora A inhibitors for treatment of
cancer. Also, there remains a need to provide selective Aurora A inhibitors that reduce or avoid
Aurora B or Aurora A/B dual inhibition. Accordingly, the present invention provides certain
inhibitors of Aurora A which may be useful for treating cancer. The compounds of the present

invention fulfill the need of small molecules in order to inhibit the activity of Aurora A.

Summary of Invention
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The present invention relates to novel heterocyclic compounds useful as Aurora A selective
inhibitors and for the treatment of conditions mediated by Aurora A. The compounds of the invention

have the general structure as Formula I or a pharmaceutically acceptable salt thereof:

and
Z is selected from -H, deuterium, halogen, -NH,, -CN, -OH, -N3, -NO,, carboxyl, C;alkyl,
Ci.salkoxy, Cyealkenyl, Cogalkynyl, -Cq.1paryl; -Cs.jgheteroaryl, Cs_jpheterocyclic ring or
Cs.iocarbocyclic ring, and each of the heteroaryl and heterocyclic ring contains at least one
heteroatoms selected from N, O or S; and each of which is independently optionally substituted
with deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;.salkoxy, or
Ci-salkyl;
L; and L, is independently O, CR;,R5p,, or NRy,;
each of Ry, and Ry, is independently -H, deuterium, -NH,, -CN, -OH, oxo, carboxyl,
-CO-Cy_galkyl, -COOC,.¢alkyl, -C;.¢alkylene-CO-C;.salkyl, -C;.¢alkoxy, -Ci.salkyl,
-Cyealkenyl, or -Cs.salkynyl, and each of which is independently optionally substituted
deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;_salkoxy, C;.salkyl,
-NH(C,.¢alkyl), -N(C_salkyl),, -S-C_salkyl, or -SO,C,salkyl;
Y; is independently CH, CRy; or N;
Y,, s independently CH, CRy; or N;
Y; is independently CH, CRy; or N; provided, however Y, Y,, Y3 are not all N;
Ry1, Ryz and Ry is independently deuterium, halogen, -CN, -OH, -NH,, -NO,,
-NH(C;.¢alkyl), -N(C1.salkyl),, -CO-C;_galkyl, -S-C.salkyl, -SO-Cy.salkyl, -SO,,
-S0O,C16alkyl, Ciealkyl, Cisalkoxy, Csjocarbocyclic ring, Ce.10aryl, Cs.ioheterocyclic ring or

Cs.ioheteroaryl, and each of the heterocyclic ring and heteroaryl contains 1, 2 or 3 heteroatoms
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selected from N, O or S; and each of which is independently optionally substituted with

deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;_salkoxy, C;.salkyl,

-NH(C,.¢alkyl), -N(C_salkyl),, -S-C_salkyl, or -SO,C,salkyl;

W;is CRy or N;

W, is CRyor N;

Ry isindependently -H; halogen; -NH;; -CN; -OH; -NO,; carboxyl; -C;_salkyl; -C,.¢alkoxy;
-Cisalkyl or -C;_salkoxy substituted with deuterium, halogen, -NH,, -CN, -OH, -NO,, carboxyl,
-Cialkyl or -Cy_galkoxy;

Each X; and X is independently -H, deuterium, -CN, -OH, -NH,, carboxyl, C;salkyl,
Ci.salkoxy, -Cy_salkylene-NR,R3, -C;_salkylene-O-C;_galkyl, -C;_salkylene-CO-OR,,
-Cisalkylene-CO-NRyR3, -Cj_salkylene-NR,CO-NR;R3, -Cjsalkylene-NR,-COCy_salkyl,
-Ciealkylene-Cs.jgheterocyclic ring, -C_galkylene-Cs.gheteroaryl, -CO-Cy.galkylene-NR;R3,
-CO-NR;-C5_jpheterocyclic ring, -CO-Cs.jgheterocyclic ring, -O-C;_alkylene-CO-OR;,
-0O-Cygalkylene-CO-NR,R;, -O-C_galkylene-NR,Rj, -O-Cj_gheterocyclic ring,
-O-Cs.jpcarbocyclic ring, -NR,-Cjgalkylene-NRyR3, -NR,-C;salkylene-Cs_jpheterocyclic ring,
-NR;,-C;salkylene-Cs.jgheteroaryl, -NR,-CO-Cs.jgheteroaryl, -CO-OR,, -CONH;, -CO-NR,OR3,
-CO-NR;R3, -NR3R3, -N(R2)(C=0)qR,, -N(R)(C=0){NR,R3, -N(R)(C=0),0R,,-SO,NR,R3,
NR2S0;R,,COR,,S0;2R;,, Cs.10aryl, Cs.ipheteroaryl, Cs_ioheterocyclic ring, or Cs.jpcarbocyclic ring;
and each of which is independently optionally substituted with R,; and each R, is independently
deuterium, halogen, -CN, -OH, -NH,, -NO,, oxo, -CONH;,-SO,NH,;, -NH(C,.salkyl),
-N(C,.¢alkyl),, -Cy.salkyl, -C;_galkoxy, -S-C;_galkyl, -SO,C;.salkyl, -NHSO,C; salkyl, -COC1.salkyl,
-CO-Cyalkoxy, -NHCO-C;alkoxy, -O-OC,salkyl, or carboxyl; and each p and q is
independently O, 1, 2 or 3; or

X; combines with X5, to form C;_jpcarbocyclic ring, or a Cs.jpheterocyclic ring which contains
at least one atom selected from N, O or S, wherein the ring systems is optionally substituted with
deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;_salkoxy, or C;_salkyl;
or

Two X; can be joined together to form a Cs.jgcarbocyclic ring, or a Cs.jgheterocyclic ring

which contains at least one atom selected from N, O or S, and each of which is independently
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optionally substituted with deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo,
carboxyl, Cy.galkoxy, C;.ealkyl, -NH(C;_alkyl), -N(Cy.salkyl),, -S-C;alkyl, -SO,C;_salkyl, or
-Cs_gcarbocyclic;

Each of R, and Rj is independently -H, deuterium, halogen, -NH,, -CN, -OH, -Nj3, -NO,,
Ci-salkyl, Ci.salkoxy, Ca.salkenyl, -NH(C;.¢alkyl), -N(C;.¢alkyl),, -NH-O-C1_alkyl,
-NH-C, ¢alkylene-O-C;_galkylene, Cs.jgheterocyclic ring or Cs_jgpcarbocyclic ring, and each of the
heterocyclic ring contains at least one heteroatoms selected from N, O or S; and each of which is
independently optionally substituted with deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl,
=0, oxo, carboxyl, C;.alkoxy, C;salkyl, -NH(C;.salkyl), -N(Ci.salkyl),, -S-C;salkyl,
-SO,Calkyl, or -Cs_gcarbocyclic.
1,2

pis0, 1,2 3 or4;

Y is O, S, SO, -(CH,),CO-(CHy)i-, -(CH2)mSO2-(CHy) -, or -(CH,),mCR4Rs-(CHy)y-, and m
is independently O, 1, 2 or 3;

R4 and Rs is independently selected from -H; deuterium; halogen; -CN; carbonyl; =0; oxo;
carboxyl; C;_alkoxy; Cisalkyl; or Ci.galkyl or C;_salkoxy independently substituted with
deuterium, halogen, -NH;, -CN, -OH, -NO,, carboxyl, oxo, =0, -CONH,, -C;_salkoxy, -C;_salkyl,
-Cisalkylene-O-Cy_alkyl, -C;_salkylene-COOH, -C;_salkylene-NHCONH,, -CO-N(Cyalky),,
-Cisalkylene-NHCO-C, galkyl, -CO-CO-N(C;.¢alkyl),, -CO-C,salkyl, -SONH,, -SO,NH,,
-SOCyalky, -SO,Cealky, -Cs.igheterocyclic or -Cs_jgheteroaryl; or

R4 combines with Rs, to form C=0, a Cs.jgcarbocyclic ring, or a Cs.jgheterocyclic ring which
contains at least one atom selected from N, O or S, and each of which is independently optionally
substituted deuterium, halogen, -NHj;, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;_salkoxy,
Ci.salkyl, -NH(C,.galkyl), -N(Cy.6alkyl),, -S-Cy_galkyl, -SO,C1salkyl, or -C;_gcarbocyclic;

Ar, 1s Ce.p0aryl, Cs.jpcarbocyclic ring, Cs_ioheterocyclic ring, or Cs.jgheteroaryl, and each of
the heterocyclic ring and heteroaryl contains at least one atom selected from N, O or S; and each of
which is independently optionally substituted with one or more of deuterium; halogen; -CN; -OH;
-NH;; -NO,; carbonyl; =0O; oxo; Cisalkyl; Ci.galkoxy; or Cisalkyl or Ci_salkoxy independently
substituted with deuterium, halogen, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, C;_salkoxy,
Ci.salkyl, -NH(C,.galkyl), -N(Cy.6alkyl),, -S-Cy_galkyl, -SO,C1salkyl, or -C;_gcarbocyclic;



10

15

20

25

WO 2021/147974 PCT/CN2021/073169

Ar is Ce.p0aryl, Cs.jpcarbocyclic ring, Cs_ioheterocyclic ring, or Cs.jgheteroaryl, and each of
the heterocyclic ring and heteroaryl contains at least one atom selected from N, O or S; and each of
which is independently optionally substituted with one or more of deuterium; halogen; -CN; -OH;
-NH;; -NO,; carbonyl; =0O; oxo; Cisalkyl; Ci.galkoxy; or Cisalkyl or Ci_salkoxy independently
substituted with deuterium, halogen, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, C;_salkoxy,
Ci.salkyl, -NH(C,.galkyl), -N(Cy_6alkyl),, -S-Cy_salkyl, -SO,Cy.salkyl, or -C;_gcarbocyclic.

In some embodiments of Formula I, Z is -H, deuterium, -F, -Cl, -Br, -I, -NH,, -CN, -OH, -Nj3,
-NO,, carboxyl, Cy_¢alkyl, Cy.salkoxy, C,alkenyl, C,salkynyl, 6-membered aryl, 7-membered aryl,
8-membered aryl, S-membered heteroaryl, 6-membered heteroaryl, 7-membered heteroaryl,
8-membered heteroaryl, S-membered heterocyclic ring, 6-membered heterocyclic ring,
7-membered heterocyclic ring, 8-membered heterocyclic ring, S-membered carbocyclic ring,
6-membered carbocyclic ring, 7-membered carbocyclic ring, or 8-membered carbocyclic ring, and
each of the heteroaryl and heterocyclic ring contains 1, 2 or 3 heteroatoms selected from N, O or S;
and each of which is independently optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH,,
-CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;_alkoxy, or C;_salkyl.

In some embodiments of Formula I, Z is -H, deuterium, -F, -Cl, -Br, -1, -NH;, -CN, -OH, -N3,
-NO,, carboxyl, Cyjalkyl, C;_salkoxy, C,.4alkenyl, C,_salkynyl, 6-membered aryl, S-membered
heteroaryl, 6-membered heteroaryl, S-membered heterocyclic ring, 6-membered heterocyclic ring,
5-membered carbocyclic ring, or 6-membered carbocyclic ring, and each of the heteroaryl and
heterocyclic ring contains 1 or 2 heteroatoms selected from N, O or S; and each of which is
independently optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,,
carbonyl, =0, oxo, carboxyl, C;.zalkoxy, or C;salkyl.

In some embodiments of Formula I, Z is -H, deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -Nj,
-NO,, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, ethylene,
6-membered aryl, S-membered heteroaryl, 6-membered heteroaryl, S-membered heterocyclic ring,
6-membered heterocyclic ring, S-membered carbocyclic ring, or 6-membered carbocyclic ring, and
each of the heteroaryl and heterocyclic ring contains 1 or 2 heteroatoms selected from N or O; and

each of which is independently optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH;, -CN,
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-OH, -NO,, carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy,
Propoxy or iSopropoxy.

In some embodiments of Formula I, Z is -H, deuterium, -F, -Cl, -Br, -1, -NH;, -CN, -OH, -N3,
-NO,, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, and each
of which is independently optionally substituted with deuterium, -F, -Cl, -NH,, -CN, -OH, carbonyl,
=0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy or isopropoxy.

In some embodiments of Formula I, Z is —H, deuterium, methyl, -CHD,, -CH,D, -CD3, ethyl,
-CHF,, -CH,F, -CF; or carboxyl.

In some embodiments of Formula I, L; and L; is independently CR3,R2, or NR3,.

In some embodiments of Formula I, each of R,, and Ry, is independently -H, deuterium, -NH,,
-CN, -OH, carbonyl, =0, oxo, carboxyl, -CO-C,.¢alkyl, -COOC,.¢alkyl,
-Ciealkylene-CO-Cy_galkyl, -C;.galkoxy, -Cy_salkyl, -C,_alkenyl; or -C,salkynyl, and each of
which is independently optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH,
-NO,, carbonyl, =0, oxo, carboxyl, Ci_salkoxy, Cialkyl, -NH(C;.salkyl), -N(C,.¢alkyl),,
-S-Ci.ealkyl, or -SO,C;.ealkyl.

In some embodiments of Formula I, each of Ry, and Ry, is independently -H, deuterium, -NH,,
-CN, -OH, carbonyl, =0, oxo, carboxyl, -CO-C,_alkyl, -COOC,_;alkyl,
-Ci.salkylene-CO-C,3alkyl, -C.3alkoxy, or -Cj.salkyl, and each of which is independently
optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo,
carboxyl, C;salkoxy, C;.alkyl, -NH(C;.3alkyl), -N(Ci.3alkyl),, -S-Ci.salkyl, or -SO,C.salkyl.

In some embodiments of Formula I, each of R, and Ry, is independently -H, deuterium, -OH,
carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy or
isopropoxy, and each of which is independently optionally substituted with deuterium, -F, -Cl, -Br, -1,
-NH,;, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy,
ethoxy, propoxy or iSopropoxy.

In some embodiments of Formula I, each of R;, and Ry, 1s independently -H, deuterium, methyl,
-CHD,, -CH;D, -CD;, ethyl, -CHF,, -CH,F, -CF3, or carboxyl.

In some embodiments of Formula I, each of Ry, and Ry, is independently -H or deuterium.
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In some embodiments of Formula I, L; is -CH;-, -CH(COOH)-, or -NH-, and L, is -NH- or
-CH,-.

In some embodiments of Formula I, L; is -CH;-, and L, is -NH-.

In some embodiments of Formula I, Ryj, Ry, and Ry; is independently deuterium, -F, -Cl, -Br,
-1, -CN, -OH, -NH,, -NO,, -NH(C;_alkyl), -N(C;.¢alkyl ), -COOH, -CONH,, -CO-C,.salkyl,
-S-Cyealkyl, -SO-Cy.salkyl, -SO,, -SO,C1alkyl, Cisalkyl, Cisalkoxy, -CO-C;_gheterocyclic ring,
Cs.scarbocyclic ring, Cs_garyl, Cs_sheterocyclic ring, or Cs_gheteroaryl, and each of the heterocyclic
ring and heteroaryl contains 1, 2 or 3 heteroatoms selected from N, O or S; and each of which is
independently optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH;, -CN, -OH, -NO,,
carbonyl, =0, oxo, carboxyl, Ci_salkoxy, Cigalkyl, -NH(C,.¢alkyl), -N(C;.¢alkyl),, -S-C;_¢alkyl, or
-SO,C;.salkyl.

In some embodiments of Formula I, Ryj, Ry, and Ry; is independently deuterium, -F, -Cl, -Br,
-1, -CN, -OH, -NH;, -NOy, -NH(C;_salkyl), -N(C;.3alkyl),, -COOH, -CONH,, -CO-C;_alkyl,
-S-Csalkyl, -SO-Cy.3alkyl, -SO,, -SO,C1.3alkyl, Ci3alkyl, Cy.3alkoxy, -CO-C;_gheterocyclic ring,
3-membered carbocyclic ring, 4-membered carbocyclic ring, S-membered carbocyclic ring,
6-membered carbocyclic ring, 7-membered carbocyclic ring, 8-membered carbocyclic ring,
5-membered aryl, 6-membered aryl, 3-membered heterocyclic ring, 4-membered heterocyclic ring,
5-membered heterocyclic ring, 6-membered heterocyclic ring, 7-membered heterocyclic ring,
8-membered heterocyclic ring, S-membered heteroaryl or 6-membered heteroaryl, and each of the
heterocyclic ring and heteroaryl contains 1, 2 or 3 heteroatoms selected from N, O or S; and each of
which is independently optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH,
-NO,, carbonyl, =0, oxo, carboxyl, C;salkoxy, Ci.salkyl, -NH(C,3alkyl), -N(C;3alkyl),,
-S-C;.zalkyl, or -SO,C;_zalkyl.

In some embodiments of Formula I, Ry;, Ry; and Ry; is independently deuterium, -F, -Cl, -Br,
-1, -CN, -OH, -NH,, -NO,, -NH(C_zalkyl), -N(C;_3alkyl),, -COOH, -CONH,, -CO-C, ;alkyl,
-S-Cj.salkyl, -SO-C,salkyl, -SO,, -SO,C13alkyl, Cisalkyl, Ci.salkoxy, -CO-4-membered
heterocyclic ring, -CO-5-membered heterocyclic ring, -CO-6-membered heterocyclic ring,
3-membered carbocyclic ring, 4-membered carbocyclic ring, S-membered carbocyclic ring,

6-membered carbocyclic ring, 6-membered aryl, 3-membered heterocyclic ring, 4-membered
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heterocyclic ring, S-membered heterocyclic ring, 6-membered heterocyclic ring, 7-membered
heterocyclic ring, 8-membered heterocyclic ring, S-membered heteroaryl or 6-membered
heteroaryl, and each of the heterocyclic ring and heteroaryl contains 1 or 2 heteroatoms selected
from N, O or S; and each of which is independently optionally substituted with deuterium, -F, -Cl,
-Br, -1, -NHy, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl,
methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl,
-N(CHs),, -SCHj3, or -SO,CHs.
In some embodiments of Formula I, Ryj, Ry, and Ry; is independently deuterium, -F, -Cl, -Br,
-1, -CN, -OH, -NH,, -NO,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy,
-NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -N(CHj3),, -COOH, -CONH,, -COCHj;,
-COCH;,CH3;, -CO-C(CHj3),, -SCH3, -SOCH3, -SO3, -SO,CHs, -CO-4-membered heterocyclic ring,
-CO-5-membered heterocyclic ring, -CO-6-membered heterocyclic ring, 3-membered carbocyclic
ring, 4-membered carbocyclic ring, S-membered carbocyclic ring, 6-membered aryl, 3-membered
heterocyclic ring, 4-membered heterocyclic ring, S-membered heterocyclic ring, 6-membered
heterocyclic ring, S-membered heteroaryl or 6-membered heteroaryl, and each of the heterocyclic
ring and heteroaryl contains 1 or 2 heteroatoms selected from N, O or S; and each of which is
independently optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,,
carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy,
1SOpPropoxy.
In some embodiments of Formula I, Ry;, Ry; and Ry; is independently deuterium, -F, -Cl, -Br,
-1, -CN, -OH, -NH,, -NO,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy,
-NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -N(CH3),, -COOH, -CONH,, -COCHj,
o o)
£ 2L

-COCH,CHs, -CO-C(CHs),, -SCH;, -SOCH;, -SO,, -SO,CH;, 2| ?

2

i N Q NH
“J\?’ %Qa }“LD, %LNH, 3%5',], hQ, %D) AQJ hCO’ %Qj aQ ,
%@j %O ’ w,kCNH7 hQ, %Qj QD 2@ :@ ;)\:?H,;)LNQJ ;}X\CO
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Q NH
s \\/ ; and each of which is independently

optionally substituted with deuterium, -F, -Cl, -NH,, -CN, -OH, carbonyl, =0, oxo, carboxyl,
methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy.

In some embodiments of Formula I, Ry, Ry; and Ry is independently deuterium, -F, -Cl, -CN,
-OH, methyl, ethyl, isopropyl, -NHmethyl, -COOH, -CON(CH3;),, -COCHj3;, -COCH,CHj,
-CO-CH(CHj3),, -CO-C(CHj3)3, -COCF3, -CO-C(CHj3),, -SOCHj3, -SO3, -SO,CHj3, -CHF,, -CF3,
-CH(F) CH3, -C(F),CHj3, -OCHj3, -OCF;, -CH,0H, -CH,CH,0H, -CHOHCHj3;, -CH,F, -CH,D,
CHD,, -CDs, -CH,CH,F, -CH,CHF,, -CH,CD3, -CH,CF3, -CH,CH;NH,, -CH,CH,NHCHj3,
-CH,CH,N(CH3;),, -CH,CH,CH,F, -CH,CH,CD;, -CH,CH,CF3, -CH,N(CHs;),, -CH(CH3)(CD3),

-CH(CF3),, -CH(CD3),, -CH,NHmethyl, -CH,NHethyl, -CH,NHpropyl, -CH,NHisopropyl,

%O{Qiﬁp " HK ﬁ Hoﬁ ﬁ D, Hizmﬁgﬁﬂ),hﬁ
o ¥ E( ,t(OH E(F NH N/ N,OH i
%J;l "% OH 7%, =N N N N %J:l Jl J:l ;

FE O s T : A 4 T,

Q’ )\) ﬁ \/> Q %»\NQ ‘z)\@ “L%}LN/\\\/\O ’»\N/\\\/\N\

SEo0g oo

F A j%aNJ,ia A ¢ FJAQF;&L ’EQ
g a

SR GRS GING

\) 7%\ 7“}LL ’»}%)QN OrbﬁLN\) .

In some embodiments of Formula I, W; is CRy, and W, is CRy,.

In some embodiments of Formula I, Ry, is independently -H; -F; -Cl; -Br; -I, -NH,; -CN; -OH;
-NOgy; carboxyl; -Cj.salkyl; -Cj.salkoxy; -Cialkyl or -C;_salkoxy substituted with deuterium, -F,
-Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, -C;.;alkyl or -C;_salkoxy.

In some embodiments of Formula I, Ry, is independently -H; -F; -Cl; -Br; -NH;; -CN; -OH; -NOy;
carboxyl; methyl; ethyl; propyl; isopropyl; methoxy; ethoxy; propoxy; isopropoxy; -C;.zalkyl or
-Ci.salkoxy substituted with deuterium, -F, -Cl, -Br, -NHj, -CN, -OH, -NO,, carboxyl, methyl, ethyl,

propyl, isopropyl, methoxy, ethoxy, propoxy or iSOpropoxy.
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In some embodiments of Formula I, Ry, is independently -H, deuterium, -F, -CN or methyl.

In some embodiments of Formula I, Ry, is —H, -F or -CN.

In some embodiments of Formula I, W; is CH or N, and W, is CH, CF or N.

In some embodiments of Formula I, W; is N, and W, is N.

In some embodiments of Formula I, each X; and X, is independently -H, deuterium, -CN, -OH,
-NH,, carboxyl, Cy.¢alkyl, C;_¢alkoxy, -C;.galkylene-NR,R;3, -C;_galkylene-O-Cy_galkyl,
-Cisalkylene-CO-OR,, -Cisalkylene-CO-NR3R3, -Ci.salkylene-NR,CO-NR3R3,
-Cisalkylene-NR,-COC _¢alkyl, -C;_galkylene-C;_igpheterocyclic ring, -C;_salkylene-Cs_jgheteroaryl,
-CO-Cyealkylene-NR;R3, -CO-Cs_gheterocyclic ring, -O-Cj_alkylene-CO-OR;,
-0O-Cy¢alkylene-CO-NR,R;, -O-Cgalkylene-NR,R;, -O-Cs_jgheterocyclic ring, -O-C;_gcarbocyclic
ring, -NR,-C,.¢alkylene-NR;R3, -NR,-C;salkylene-Cs_ioheterocyclic ring,
-NR,-Cy¢alkylene-Cs.jgheteroaryl, -NR,-CO-Cs_jgheteroaryl, -CO-OR,, -CONH,, -CO-NR,OR;,
-CO-NR;R3, -NRyR3, -N(R2)(C=0)¢R2, -N(R2)(C=0){NR:R3, -N(R2)(C=0),OR;,-SO,NR,R3,
NR,SO;R;,COR,,SO;R,, Ce.jparyl, or Cs_jgheteroaryl; and each of which is independently optionally
substituted with R,; and each R, is independently deuterium, -F, -Cl, -Br, -1, -CN, -OH, -NH;, -NO,,
ox0, -CONH,,-SO,NH,, -NH(C.salkyl), -N(C.¢alkyl),, -Ci.salkyl, -C;_salkoxy, -S-C;.¢alkyl,
-SO,Calkyl, -NHSO,C;.salkyl, -COCy_salkyl, -CO-C;_alkoxy, -NHCO-C,salkoxy, -O-OC,.¢alkyl,
or carboxyl.

In some embodiments of Formula I, each X; and X, is independently -H, deuterium, -CN, -OH,
-NH,, carboxyl, Ci.¢alkyl, C;salkoxy, -C;.salkylene-NR,R3, -C;.galkylene-O-C; salkyl,
-Ciealkylene-CO-OR,, -C1_salkylene-CO-NR;R3;, -Cy.galkylene-NR,CO-NR,R3,
-Cisalkylene-Cs.gheterocyclic ring, -C;_salkylene-Cs.joheteroaryl, -CO-Cs_gsheterocyclic ring,
-O-Cs.gheterocyclic ring, -O-Cs_gcarbocyclic ring, -NR,-Cy_galkylene-NR,R3,
-NR;,-C;salkylene-Cs.gheterocyclic ring, -NR,-Cj.salkylene-Cs._jpoheteroaryl,
-NR,-CO-Cs.jgheteroaryl, -CO-OR;, -CO-NR,0R,, -CO-NR;R3, -NRyR3, -N(R,)(C=0)(Ro,
-NR2)(C=0){NR3R3, -N(R2)(C=0)4OR3, -SO;NR,R3, -NR2SOzR,, -CORy, or -SO2R,; and each of
which is independently optionally substituted with R,; and each R, is independently deuterium, -F,
-Cl, -Br, -1, -CN, -OH, -NH,, -NO,, oxo, -CONH,,-SO,NH,, -NH(C3alkyl), -N(C;.3alkyl),,
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-Ci.salkyl, -Cysalkoxy, -S-Csalkyl, -SO,C.salkyl, -NHSO,C,.3alkyl, -COC.salkyl, -CO-C,salkoxy,
-NHCO-Cy_alkoxy, -O-OC,_alkyl, or carboxyl.

In some embodiments of Formula I, each X; and X, is independently -H, deuterium, -CN, -OH,
-NH,, carboxyl, Cy.alkyl, C;_salkoxy, -C;3alkylene-NR,Rj, -C;_3alkylene-O-C_zalkyl,
-Ci.salkylene-CO-OR,, -Cj.3alkylene-CO-NR3R3, -Ci3alkylene-NR,CO-NR3R3,
-Cisalkylene-Cs_gheterocyclic ring, -C;_salkylene-Cs_gheteroaryl, -CO-C;_sheterocyclic ring,
-O-Cj.scarbocyclic ring, -NR,-Cj.zalkylene-NR;R3, -NR,-C;_zalkylene-Cs.sheterocyclic ring,
-CO-0OR;, -CO-NR,OR;, -CO-NR,R3, -N(R)(C=0)¢R2, -N(R)(C=0)NR,R3, -N(R,)(C=0),OR,
-SO,NR;R3, -NR2SO2R,, -COR3, or -SOzR,; and each of which is independently optionally
substituted with R,; and each R, is independently deuterium, -F, -Cl, -Br, -1, -CN, -OH, -NH,, -NO,,
ox0, -CONH,,-SO,NH;, -NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, methyl, ethyl, propyl,
isopropyl, methoxy, ethoxy, propoxy, isopropoxy or carboxyl.

In some embodiments of Formula I, each X; and X, is independently -H, deuterium, -CN, -OH,
-NH,;, Cy.salkyl, or C;.3alkoxy; and each of which is independently optionally substituted with one or
more substituent R,; and each of R, is independently deuterium, -F, -Cl, -Br, -CN, -OH, -NH,, oxo,
methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy or carboxyl.

In some embodiments of Formula I, each X; and X, is independently -H, deuterium, -CN, -OH,
-NH;, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or isopropoxy; and each of which
is independently optionally substituted with R,; and each R, is independently deuterium, -F, -Cl, -CN,
-OH, -NH,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy or carboxyl.

In some embodiments of Formula I, each X; and X; is independently -H, deuterium, methyl,
-CHD,, -CH;D, -CD;, ethyl, or methyl substituted with one or more F.

In some embodiments of Formula I, each X; and X is independently -H, methyl, ethyl, or -CF3.

In some embodiments of Formula I, X; and X, are both -H.

In some embodiments of Formula I, X; combines with X;, to form a C;_gcarbocyclic ring, or a
Cs.sheterocyclic ring which contains 1, 2 or 3 selected from N, O or S, wherein the ring systems is
optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo,

carboxyl, C;.¢alkoxy, or C;.alkyl.
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In some embodiments of Formula I, X; combines with X, to form a 3-membered carbocyclic
ring, 4-membered carbocyclic ring, S-membered carbocyclic ring, 6-membered carbocyclic ring,
7-membered carbocyclic ring, 8-membered carbocyclic ring, 3-membered heterocyclic ring,
4-membered heterocyclic ring, S-membered heterocyclic ring, 6-membered heterocyclic ring,
7-membered heterocyclic ring, or 8-membered heterocyclic ring, and each of the heterocyclic ring
contains 1 or 2 selected from N, O or S; wherein the ring systems is optionally substituted with
deuterium, -F, -Cl, -Br, -1, -NH;, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;.salkoxy, or
Ci.salkyl.

In some embodiments of Formula I, X; combines with X, to form a 3-membered carbocyclic
ring, 4-membered carbocyclic ring, S-membered carbocyclic ring, 6-membered carbocyclic ring,
3-membered heterocyclic ring, 4-membered heterocyclic ring, S-membered heterocyclic ring, or
6-membered heterocyclic ring, and each of the heterocyclic ring contains 1 or 2 selected from N or O;
wherein the ring systems is optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH,
-NO,, carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or
1SOpPropoxy.

In some embodiments of Formula I, X; combines with X, to form a 3-membered carbocyclic
ring, 4-membered carbocyclic ring, or S-membered carbocyclic ring, wherein the ring systems is
optionally substituted with deuterium, -F, -Cl, methyl or ethyl.

In some embodiments of Formula I, X; combines with X;, to form a 5-membered bridge ring.

In some embodiments of Formula I, two X; can be joined together to form a Cs.jgcarbocyclic
ring or a Cs.jgheterocyclic ring which contains 1, 2 or 3 heteroatoms selected from N, O or S, and each
of which is independently optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH;, -CN, -OH,
-NO,, carbonyl, =0, oxo, carboxyl, Ci_salkoxy, Cialkyl, -NH(C;.salkyl), -N(C,.¢alkyl),,
-S-C6alkyl, -SO,C;.¢alkyl, or -Cs_scarbocyclic ring.

In some embodiments of Formula I, two X; can be joined together to form a 3-membered
carbocyclic ring, 4-membered carbocyclic ring, 5-membered carbocyclic ring, 6-membered
carbocyclic ring, 7-membered carbocyclic ring, 8-membered carbocyclic ring, 3-membered
heterocyclic ring, 4-membered heterocyclic ring, S-membered heterocyclic ring, 6-membered

heterocyclic ring, 7-membered heterocyclic ring or 8-membered heterocyclic ring, and each of the
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heterocyclic ring contains 1 or 2 heteroatoms selected from N, O or S, and wherein the ring systems is
independently optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carbony],
=0, oxo, carboxyl, Ci.3alkoxy, Ci.zalkyl, -NH(C;.3alkyl), -N(C3alkyl),, -SO,C13alkyl, 3-membered
carbocyclic ring, 4-membered carbocyclic ring, S-membered carbocyclic ring, or 6-membered
carbocyclic ring.

In some embodiments of Formula I, two X; can be joined together to form a 3-membered
carbocyclic ring, 4-membered carbocyclic ring, 5-membered carbocyclic ring, 6-membered
carbocyclic ring, 3-membered heterocyclic ring, 4-membered heterocyclic ring, S-membered
heterocyclic ring, or 6-membered heterocyclic ring, and each of the heterocyclic ring contains 1 or 2
heteroatom selected from N or O; and wherein the ring systems is independently optionally
substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl,
methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or isopropoxy, -NHmethyl, -NHethyl,
-NHpropyl, -NHisopropyl, or 3-membered carbocyclic ring.

In some embodiments of Formula I, two X; can be joined together to form a 3-membered
carbocyclic ring, 4-membered carbocyclic ring, 5S-membered carbocyclic ring, 3-membered
heterocyclic ring, 4-membered heterocyclic ring, S-membered heterocyclic ring, and each of which is
independently optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carbony],
=0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or iSopropoxy.

In some embodiments of Formula I, two X; can be joined together to form a cyclopropyl,
cyclobutyl, or cyclopentyl, and each of which is independently optionally substituted with deuterium,
-F, -Cl, -NH,, -CN, -OH, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy,
Of 1SOPropoxy.

In some embodiments of Formula I, two X; can be joined together to form a cyclopropyl or
cyclobutyl.

In some embodiments of Formula I, each of R; and R; is independently -H, deuterium, -F, -Cl,
-Br, -I, -CN, -OH, -N3, -NO,, Cy.salkyl, C;.¢alkoxy, C,¢alkenyl, -NH(C;_galkyl), -N(C;_galkyl),,
-NH-0-Cy_salkyl, -NH-C;_salkylene-O-C;_salkylene, Cs.jpheterocyclic ring or Cs_jpcarbocyclic ring,
and each of the heterocyclic ring contains 1, 2 or 3 heteroatoms selected from N, O or S; and each of

which is independently optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,,
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carbonyl, =0, oxo, carboxyl, C;.zalkoxy, Cisalkyl, -NH(C,3alkyl), -N(C,salkyl),, -S-C3alkyl,
-SO,C3alkyl, or -Cs¢carbocyclic ring.

In some embodiments of Formula I, each of R; and Rj is independently -H, deuterium, -F, -Cl,
-Br, -I, -CN, -OH, -N3, -NO,, Cy.3alkyl, C;.3alkoxy, C, salkenyl, -NH(C;_zalkyl), -N(C;_zalkyl),,
-NH-0O-C;.zalkyl, -NH-C;_salkylene-O-C;.zalkylene,5-membered heterocyclic ring, 6-membered
heterocyclic ring, 7-membered heterocyclic ring, 8-membered heterocyclic ring, 9-membered
heterocyclic ring, S-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered
carbocyclic ring, 8-membered carbocyclic ring, or 9-membered carbocyclic ring, and each of the
heterocyclic ring contains 1 or 2 heteroatoms selected from N, O or S; and each of which is
independently optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carbony],
=0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy,
-NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -N(CHj3),, -SCH3, -SO,CHj3, or 3-membered
carbocyclic ring.

In some embodiments of Formula I, each of R; and R; is independently -H, deuterium, -F, -Cl,
-Br, -1, -CN, -OH, -Nj3, -NO,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, iSOpropoxy,
-NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -NHOCH3, -NHOCH,CHj3, -NHCH,OCHj,
-NHOCH,CH,CH3, -NHCH,OCH,CHj3;, -NHCH,CH,OCHj3, -NHOCH(CHs;),, 5-membered
heterocyclic ring, 6-membered heterocyclic ring, S-membered carbocyclic ring, or 6-membered
carbocyclic ring, and each of the heterocyclic ring contains 1 or 2 heteroatoms selected from N or O;
and each of which is independently optionally substituted with deuterium, -F, -Cl, -NH,, -CN, -OH,
carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy,
-NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -N(CH3),, -SCH3, -SO,CH3, or 3-membered
carbocyclic ring.

In some embodiments of Formula I, each of R; and Rj is independently -H, deuterium, -F, -Cl,
-CN, -OH, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, -NHisopropyl, and each of which is independently optionally substituted with
deuterium, -F, -Cl, -NH,, -CN, -OH, carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl,

methoxy, ethoxy, propoxy or iSopropoxy.
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In some embodiments of Formula I, each of R; and Rj is independently -H, deuterium, -F, -Cl,
-CN, -OH, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, -NHisopropyl, -N(CHj3),, -SCH3, -SO,CHj3, -CH,F, -CHF,, -CF3, -CH;D,
CHD,, -CD;, -CH,CH,F, -CH,CHF,, -CH,CD;, -CH,CF3, -CH,CH,NH,, -CH,CH,NHCHj,
-CH,CH,;N(CH3),, -CH,CH,CH,F, -CH,CH,CD3, -CH,CH,CF3, -CH,N(CH3),, -CH(CH3)(CD3),
-CH(CF3),, -CH(CD3),, -CH,;NHmethyl, -CH,NHethyl, -CH,NHpropyl, or -CH,NHisopropyl.

In some embodiments of Formula I, q is 0, 1 or 2.

In some embodiments of Formula I, pis 0, 1, 2 or 3.

In some embodiments of Formulal, Yis O, S, SO, -(CH2)nCO-(CH2)m-, -(CH2)mSO2-(CH2)m-,
or -(CH,)mCR4R5-(CHy)y-.

In some embodiments of Formula I, Y is O, -(CH2)nCO-(CHz)m-, -(CH2)mSO2-(CHy)-, or
-(CH2)mCR4R5-(CHy)py-.

In some embodiments of Formula I, mis O, 1 or 2.

In some embodiments of Formula I, R4 and Rs is independently selected from -H; deuterium,;
-F; -Cl; -Br; -I; -CN; carbonyl; =0; oxo; carboxyl; C;.¢alkoxy; C;.salkyl; or C;_salkyl or C;_alkoxy
independently substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, oxo,
=0, -CONH,, -C,.salkoxy, -C;_alkyl, -C;_salkylene-O-C;_alkyl, -C;_salkylene-COOH,
-Cisalkylene-NHCONH,;, -CO-N(C;.¢alky),, -C;.salkylene-NHCO-Cy.salkyl,
-CO-CO-N(Cy.¢alkyl),, -CO-Cy.galkyl, -SONH,, -SO,NH,, -SOC, salky, -SO,C;_salky,
-Cs_sheterocyclic or -Cs_joheteroaryl; or

R4 combines with Rs, to form C=0, a Cs_gcarbocyclic ring, or a C;_gheterocyclic ring which
contains at least one atom selected from N, O or S, and each of which is independently optionally
substituted deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl,
Ci-salkoxy, Cisalkyl, -NH(C,.galkyl), -N(C;_salkyl),, -S-Ci6alkyl, -SO,C;salkyl, or
-C;_scarbocyclic.

In some embodiments of Formula I, R4 and Rs is independently selected from -H; deuterium,;
-F; -Cl; -Br; -I, -CN; carbonyl; =0; oxo; carboxyl; C;.3alkoxy; C;alkyl; or C;_salkyl or C;_salkoxy
independently substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, oxo,
=0, -CONH,, -C,.;alkoxy, -C;_salkyl, -C;_zalkylene-O-C;_salkyl, -C;_jalkylene-COOH,
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-Ci.salkylene-NHCONH,;, -CO-N(Cj.3alky),, -Ci3alkylene-NHCO-Cy.3alkyl,
-CO-CO-N(Cy.3alkyl),, -CO-Cy.3alkyl, -SONH,, -SO,NH,, -SOC, ;alky, -SO,C;_zalky,
3-membered heterocyclic ring, 4-membered heterocyclic ring, S-membered heterocyclic ring,
6-membered heterocyclic ring, 7-membered heterocyclic ring, 8-membered heterocyclic ring,
5-membered heteroaryl, 6-membered heteroaryl, 7-membered heteroaryl, or 8-membered
heteroaryl; and each of the heterocyclic ring and heteroaryl contains 1, 2 or 3 heteroatoms selected
from N, O or S; or

R4 combines with Rs, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
5-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered carbocyclic ring,
8-membered carbocyclic ring, 3-member heterocyclic ring, 4-member heterocyclic ring, S-member
heterocyclic ring, 6-member heterocyclic ring, 7-member heterocyclic ring, or 8-member
heterocyclic ring, and each of the heterocyclic ring contains 1, 2 or 3 heteroatoms selected from N,
O or S; and each of which is independently optionally substituted deuterium, -F, -Cl, -Br, -1, -NH,,
-CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;.3alkoxy, C.salkyl, -NH(C;_salkyl), -N(C;zalkyl),,
-S-Cj.salkyl, -SO,Cy3alkyl, 3-membered carbocyclic ring, 4-membered carbocyclic ring,
5-membered carbocyclic ring, or 6-membered carbocyclic ring.

In some embodiments of Formula I, R4 and Rs is independently selected from -H; deuterium,;
-F; -Cl, -Br; -I; -CN; carbonyl; =O; oxo; carboxyl; methyl; ethyl; propyl; isopropyl; methoxy;
ethoxy; propoxy; isopropoxy; or C;3alkyl or C;_3alkoxy independently substituted with deuterium,
-F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, -CONHj,, -C;.salkoxy, -C;_salkyl,
-Cisalkylene-O-Cyzalkyl, -Cy_salkylene-COOH, -C;.;alkylene-NHCONH,, -CO-N(Cy.3alky),,
-Ci.salkylene-NHCO-C, zalkyl, -CO-CO-N(C;.3alkyl),, -CO-C,3alkyl, -SONH,, -SO;NH,,
-SOCyalky, -SO,C, zalky, 3-membered heterocyclic ring, 4-membered heterocyclic ring,
5-membered heterocyclic ring, 6-membered heterocyclic ring, or 6-membered heteroaryl; and each
of the heteroaryl contains 1, 2 or 3 heteroatoms selected from N or O; each of the heterocyclic ring
contains 1 or 2 heteroatoms selected from N or O; or

R4 combines with Rs, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
5-membered carbocyclic ring, 6-membered carbocyclic ring, 3-member heterocyclic ring,

4-member heterocyclic ring, S-member heterocyclic ring, or 6-member heterocyclic ring, and each
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of the heterocyclic ring contains 1, or 2 heteroatoms selected from N or O; and each of which is
independently optionally substituted deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carbonyl,
=0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy,
-NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -SCHj;, -SO,CH3;, or 3-membered carbocyclic
ring.

In some embodiments of Formula I, R4 and Rs is independently selected from -H; deuterium,;
-F; -Cl, -Br; -I; -CN; carbonyl; =O; oxo; carboxyl; methyl; ethyl; propyl; isopropyl; methoxy;
ethoxy; propoxy; isopropoxy; or C;3alkyl or C;_3alkoxy independently substituted with deuterium,
-F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, -CONH,, methyl, ethyl, propyl,
isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropyl,
-NHisopropyl, -CH,OCH3, -CH,OCH,CH3, -CH,OCH(CHs),, -NHOCH,CH3, -CH,-NHCONH,,
-CO-N(CHj3),, -CH,-NHCO-C, ;alkyl, -CO-CHj3;, -SONH,, -SO,NH,, -SOCH3, -SO,CHs,
3-membered heterocyclic ring which contains 1 heteroatoms selected from N or O; or

R4 combines with Rs, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
5-membered carbocyclic ring, 4-member heterocyclic ring, or 5-member heterocyclic ring, and
each of the heterocyclic ring contains 1 heteroatoms selected from N or O; and each of which is
independently optionally substituted deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carbonyl,
=0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy,
-NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -SCHj;, -SO,CH3;, or 3-membered carbocyclic
ring.

In some embodiments of Formula I, R4 and Rs is independently selected from -H; deuterium,;
-F; -Cl, -Br; -I; -CN; carbonyl; =O; oxo; carboxyl; methyl; ethyl; propyl; isopropyl; methoxy;
ethoxy; propoxy; isopropoxy; or methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy or
isopropoxy independently substituted with deuterium, -F, -Cl, -Br, -NH,, -CN, -OH, -NO,,
carboxyl, oxo, =0, -CONH,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy,
isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, or -NHisopropyl; or

R4 combines with Rs, to form a cyclopropyl, cyclobutyl, cyclopentyl, 4-membered
heterocyclic ring, S-membered heterocyclic ring, and each of the heterocyclic ring contains 1

heteroatoms selected from O; and each of which is independently optionally substituted deuterium,
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-F, -Cl, -Br, -NH,, -CN, -OH, carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl,
methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, or -NHisopropyl.

In some embodiments of Formula I, R4 and Rs is independently selected from -H; deuterium,;
-F; -Cl; methyl; ethyl; propyl; isopropyl; methoxy; ethoxy; propoxy; isopropoxy; or methyl, ethyl,
propyl independently substituted with deuterium, -F, -Cl, -Br, -NHj;, -CN, -OH, -NO,, carboxyl,
oxo, =0, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or isopropoxy; or

R4 combines with Rs, to form a cyclopropyl, cyclobutyl, or 4-membered heterocyclic ring
which contains 1 heteroatoms selected from O; and each of which is independently optionally
substituted deuterium, -F, -Cl, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, methyl, ethyl.

In some embodiments of Formula I, R4 and Rs is independently selected from —H, deuterium

2

-F, methyl, -CHZD, -CI‘]_FQ, -CHZF, -CDZH, -CD3, -CF3, or

R4 combines with Rs, to form cyclopropyl, cyclobutyl, or O/j\;\
In some embodiments of Formula I, Y is independently selected from O, -CH,-, -CH,-CH,-,
-CH,CF;-, -CF,-, -CF,CH,-, -CH(CHj3)-, -C(CHj3),-, -CH(CF3)-, -CO-, -SO;-, -CH,-CO-,

|
AR |
v

i s wha g
-CH,-S0,-, -CO-CHj,-, -S0,-CH,-, vk;‘ ) Dk & ) O/jk;\ ) Vb‘n’“ U\“"?’“ O/jh-“,

¥

2

In some embodiments of Formula I, Ar; is Ce.10aryl, Csscarbocyclic ring, Cs.gheterocyclic ring,
or Cs.jgheteroaryl, and each of the heterocyclic ring and heteroaryl contains at least one atom
selected from N, O or S; and each of which is independently optionally substituted with one or more
of deuterium; -F, -Cl, -Br, -1, -CN; -OH; -NH;; -NO,; carbonyl; =O; oxo; C;_alkyl; C;.salkoxy; or
Ci.salkyl or Cisalkoxy independently substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH,
-NO,, carboxyl, oxo, =0, C;.salkoxy, C;ealkyl, -NH(C;_salkyl), -N(C1_salkyl),, -S-C1.salkyl,
-SO,C;alkyl, or -Cs¢carbocyclic.

In some embodiments of Formula I, Ar, is a 6-membered aryl, 7-membered aryl, 8-membered
aryl, 9-membered aryl, 3-membered carbocyclic ring, 4-membered carbocyclic ring, S-membered

carbocyclic ring, 6-membered carbocyclic ring, 7-membered carbocyclic ring, 8-membered
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carbocyclic ring, 3-membered heterocyclic ring, 4-membered heterocyclic ring, S-membered
heterocyclic ring, 6-membered heterocyclic ring, 7-membered heterocyclic ring, 8-membered
heterocyclic ring, S-membered heteroaryl, 6-membered heteroaryl, 7-membered heteroaryl,
8-membered heteroaryl, or 9-membered heteroaryl; each of the heterocyclic ring and heteroaryl
contains 1, 2, 3 heteroatoms selected from N, O or S; and each of which is independently optionally
substituted with one or more of deuterium; -F, -Cl, -Br, -1, -CN; -OH; -NH,; -NO;;carbonyl; =0O;
oxo0; Csalkyl; Ci.3alkoxy; or Ci.zalkyl or C;zalkoxy independently substituted with deuterium, -F,
-Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, C;alkoxy, Cy.3alkyl, -NH(C;_;alkyl),
-N(Cialkyl),, -S-Cy.szalkyl, -SO,C, 3alkyl, 3-membered carbocyclic ring, 4-membered carbocyclic
ring, S-membered carbocyclic ring, or 6-membered carbocyclic ring.

In some embodiments of Formula I, Ar; is a 6-membered aryl, 7-membered aryl, 8-membered
aryl, 5-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered carbocyclic ring,
8-membered carbocyclic ring, S-membered heterocyclic ring, 6-membered heterocyclic ring,
7-membered heterocyclic ring, 8-membered heterocyclic ring, 5S-membered heteroaryl,
6-membered heteroaryl, 7-membered heteroaryl, 8-membered heteroaryl, 9-membered heteroaryl;
each of the heterocyclic ring and heteroaryl contains 1, 2 heteroatoms selected from N, O or S; and
each of which is independently optionally substituted with one or more of deuterium; -F; -Cl; -Br; -1;
-CN; -OH; -NHy; -NOy; carbonyl; =0; oxo; methyl; ethyl; propyl; isopropyl; methoxy; ethoxy;
propoxy; isopropoxy; -CH,F; -CHF,; -CF5; -CH,D; CHD,; -CD3; or C;.3alkyl or C;3alkoxy
independently substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, oxo,
=0, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl,
-NHpropyl, -NHisopropyl, -N(CHs),,-SCHj3, -SO,CHj3, or 3-membered carbocyclic ring.

In some embodiments of Formula I, Ar; is a 6-membered aryl, 5S-membered heteroaryl, or
9-membered heteroaryl, and each of the heteroaryl contains 1 or 2 heteroatoms selected from N, O
or S; and each of which is independently optionally substituted with one or more of deuterium, -F,
-Cl, -Br, -CN, -OH, -NH,;, carbonyl, =0, oxo, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy,
propoxy, isopropoxy, -CH,F, -CHF,, -CF3, -CH,D, CHD,, -CD;.
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In some embodiments of Formula I, Ar, is a phenyl, Y~ | =N =N =N =N
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E/E/O Q/NH Nl & NH TN%NH | & NH
=, =, =, =/ ,or =/ , and each of which is independently optionally

substituted with one or more of deuterium, -F, -Cl, -Br, -CN, -OH, -NH,, carbonyl, =0, oxo, methyl,

5  ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -CH,F, -CHF,, -CF;, -CH;D,
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In some embodiments of Formula I, Ar; is Ce.10aryl, Csscarbocyclic ring, Cs.gheterocyclic ring,

CHD,, -CD:s.

10

or Cs.gheteroaryl, and each of the heterocyclic ring and heteroaryl contains 1, 2 or 3 heteroatoms
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selected from N, O or S; and each of which is independently optionally substituted with one or more
of deuterium; -F; -CI; -Br; -I; -CN; -OH; -NH;; -NO,; carbonyl; =O; oxo; C;salkyl; C,.salkoxy; or
Ci.salkyl or Cisalkoxy independently substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH,
-NO,, carboxyl, oxo, =0, C;.zalkoxy, C;_zalkyl, -NH(C;.alkyl), -N(C;_;alkyl),, -S-C,.;alkyl,
-SO,C;3alkyl, or -Cs.¢carbocyclic.

In some embodiments of Formula I, Ar; is 6-membered aryl, 7-membered aryl, 8-membered
aryl, 9-membered aryl, 3-membered carbocyclic ring, 4-membered carbocyclic ring, S-membered
carbocyclic ring, 6-membered carbocyclic ring, 7-membered carbocyclic ring, 8-membered
carbocyclic ring, 3-membered heterocyclic ring, 4-membered heterocyclic ring, S-membered
heterocyclic ring, 6-membered heterocyclic ring, 7-membered heterocyclic ring, 8-membered
heterocyclic ring, S-membered heteroaryl 6-membered heteroaryl, 7-membered heteroaryl, or
8-membered heteroaryl; each of the heterocyclic ring and heteroaryl contains 1, 2 or 3 heteroatoms
selected from N, O or S; and each of which is independently optionally substituted with one or more
of deuterium; -F; -CI; -Br; -I; -CN; -OH; -NH;; -NO,; carbonyl; =O; oxo; C;.;alkyl; C,3alkoxy; or
Cialkyl or Cyisalkoxy independently substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH,
-NO,, carboxyl, oxo, =0, C,.salkoxy, C;.salkyl, -NH(C;.3alkyl), -N(C;.3alkyl),, -S-C.3alkyl,
-SO,C3alkyl, 3-membered carbocyclic ring, 4-membered carbocyclic ring, S-membered
carbocyclic ring, or 6-membered carbocyclic ring.

In some embodiments of Formula I, Ar; is 5S-membered heteroaryl or 6-membered heteroaryl;
each of the heteroaryl contains 1, 2 or 3 heteroatoms selected from N or S; and each of which is
independently optionally substituted with one or more of deuterium; -F; -Cl; -Br; -I; -CN; -OH,;
-NHj;; -NO»; carbonyl; =0O; oxo; methyl; ethyl; propyl; isopropyl; methoxy; ethoxy; propoxy;
isopropoxy; or methyl, ethyl, propyl, isopropyl independently substituted with deuterium, -F, -Cl,
-Br, -1, -NHj,, -CN, -OH, -NO,, carboxyl, oxo, =0, methyl, ethyl, propyl, isopropyl, methoxy,
ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -N(CHj3),,-SCHj3,
-SO,CHs.

In some embodiments of Formula I, Ar; is S-membered heteroaryl which contains 1, 2 or 3
heteroatoms selected from N or S, and which is independently optionally substituted with one or

more of deuterium; -F; -Cl; -Br; -I; -CN; -OH; -NH,; carbonyl; =0; oxo; methyl; ethyl; propyl;
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isopropyl; methoxy; ethoxy; propoxy; isopropoxy; -CH,F, -CHF,, -CF3, -CH;D, CHD,, -CDs3,
-CH,NHmethyl, -CH,NHethyl, -CH,NHpropyl, -CH,NHisopropyl, -CH,N(CHj3),.

}”\E"i\ Jﬁrj \[> Z/\ i’\( “NH

In some embodiments of Formula I, Ar; is

. ;;\[ N\>

S , and which is independently optionally substituted with one or more of deuterium, -F, -ClI,

or

-Br, -1, -CN, -OH, -NHj,, carbonyl, =0, oxo, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy,

Propoxy, or 1SOpropoxy.

B¢ ONH W AN s
K;& \/‘1 X/k jzk %
In some embodiments of Formula I, Ar; is , N

})J\(/N\NH :555 /_’\NH

or F

In some embodiments of Formula I, the compound is of Formula II:

z |_1\( :Y\z
N
X" T
\r}l X, L2-Ar
Y
\Arz
11

wherein Z, L, L,, Y1, Ya, Y3, Xy, X5, Y, Ary, Ar,, and p are as defined herein.

In some embodiments of Formula I or II, the compound is of Formula III, IV or V:

Y4 Yy~
z |_1\( 1\Y\z z |_1\( 1\N\
j) \ N \ Y

X1 T X1 T X1)p T
\ \lTl X, L2-ar, \ITI X, L2-Ar,
Y Y. Y.
\Arz \Arz \Arz
11 v A%

Wherein Z, Ly, Ly, Y1, Y2, Xy, Xa, Y, Ary, Arp, and p are as defined herein.

In some embodiments of Formula I or II, the compound is of Formula VI:
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wherein,
Y is independently CH, CRy; or N;

Ry; 1s deuterium, halogen, -CN, -OH, -NH,, -NO,, -NH(C,.salkyl), -N(C,.¢alkyl),,
-CO-C;.¢alkyl, -S-Cy.salkyl, -SO-C;.salkyl, -SO,, -SO,C1.salkyl, Ci.salkyl, C;_alkoxy,
Cs.iocarbocyclic ring, Cq.jparyl, Cs.gheterocyclic ring or Cs_jpheteroaryl, and each of the
heterocyclic ring and heteroaryl contains 1, 2 or 3 heteroatoms selected from N, O or S; and
each of which is independently optionally substituted with deuterium, halogen, -NH,, -CN,
-OH, -NO,, carbonyl, =0, oxo, carboxyl, C;.¢alkoxy, C;.salkyl, -NH(C.salkyl), -N(Ci.salkyl),,
-S-Cyealkyl, or -SO,C,.¢alkyl,

each X and X, is independently -H, deuterium, halogen, -CN, -OH, -NH,, -NO,, carboxyl,
Ci-salkyl, Cisalkoxy, -Ci_salkylene-NRyR3, -Cisalkylene-O-Cygalkyl, -C;_salkylene-CO-OR,,
-Cisalkylene-CO-NR,R;, -Cy_salkylene-NR,CO-NR;R;, -C;_salkylene-NR,-COC1_galkyl,
-Ciealkylene-Cs.jgheterocyclic ring, -C,.galkylene-Cs.gheteroaryl, -CO-Ci.salkylene-NR;R3,
-CO-NR;-C;_jpheterocyclic ring, -CO-C;.igheterocyclic ring, -O-C;_salkylene-CO-OR,,
-O-Ci.salkylene-CO-NR;R3, -O-C; galkylene-NR;R3, -O-Cs.jgheterocyclic ring,
-O-Cs. jgcarbocyclic ring, -NR,-Cy_galkylene-NR,R3, -NR,-C; salkylene-C;_jpheterocyclic ring,
-NR;,-C;salkylene-Cs.jgheteroaryl, -NR,-CO-Cs.jgheteroaryl, -CO-OR,, -CONH;, -CO-NR,OR3,
-CO-NR;R3, -NR3R3, -N(R2)(C=0)qR,, -N(R)(C=0){NR,R3, -N(R)(C=0),0R,,-SO,NR,R3,
NR2S0;R,,COR,,S0;2R;,, Cs.10aryl, Cs.ipheteroaryl, Cs_ioheterocyclic ring, or Cs.jpcarbocyclic ring;
and each of which is independently optionally substituted with R,; and each R, is independently
deuterium, halogen, -CN, -OH, -NH,, -NO,, oxo, -CONH;,-SO,NH,;, -NH(C,.salkyl),
-N(C,.¢alkyl),, -Cy.salkyl, -C;_galkoxy, -S-C;_galkyl, -SO,C;.salkyl, -NHSO,C; salkyl, -COC1.salkyl,
-CO-Cysalkoxy, -NHCO-C,_salkoxy, -O-OC1.salkyl, or carboxyl; and each q is independently O, 1,

2o0r3;or
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X; combines with X,, to form a Cs.jpcarbocyclic ring or a Cs.jpheterocyclic ring which
contains 1, 2 or 3 heteroatoms selected from N, O or S, wherein the ring systems is optionally
substituted with deuterium, halogen, -CN, -OH, C,;_alkoxy, or C;.salkyl; or

Two X; can be joined together to form a Cs.jgcarbocyclic ring or a Cs.jgheterocyclic ring
which contains 1, 2 or 3 heteroatoms selected from N, O or S, and each of which is independently
optionally substituted with deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo,
carboxyl, Ci.galkoxy, C;.galkyl, -NH(C1alkyl), -N(Ci.salkyl),, -S-Ci6alkyl, -SO,C;_salkyl, or
-C;_gcarbocyclic;

Each of R; and Rj is independently -H, deuterium, halogen, -NH,, -CN, -OH, -Nj3, -NO,,
Ci.salkyl, Cialkoxy, Cy.galkenyl, -NH(C;.galkyl), -N(C,_galkyl),, -NH-O-C1_alkyl,

-NH-C, ¢alkylene-O-C;_salkylene, Cs.jgheterocyclic ring or Cs_jocarbocyclic ring, and each of the
heterocyclic ring contains 1, 2 or 3 heteroatoms selected from N, O or S; and each of which is
independently optionally substituted with deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl,
=0, oxo, carboxyl, Cy_alkoxy, C;_salkyl, -NH(C;.salkyl), -N(C1.salkyl),, -S-C;¢alkyl,
-SO,Calkyl, or -Cs.gcarbocyclic;

Y is O, S, SO, -(CH2)nCO-(CH2)m-, -(CH2)mSO2-(CH2)m-, or -(CH2)mCR4Rs-(CH2)m-, and m
is independently O, 1, 2 or 3;

R4 and Rs is independently selected from -H; deuterium; halogen; -CN; carbonyl; =0; oxo;
carboxyl; Cy_salkoxy; Cisalkyl; or Cy.¢alkyl or C;_alkoxy independently substituted with
deuterium, halogen, -NH;, -CN, -OH, -NO,, carboxyl, oxo, =0, -CONH,, -C;_salkoxy, -C;_salkyl,
-Cisalkylene-O-Cy_alkyl, -C;_salkylene-COOH, -C;_salkylene-NHCONH,, -CO-N(Cyalky),,
-Cisalkylene-NHCO-C, galkyl, -CO-CO-N(C;.¢alkyl),, -CO-C,salkyl, -SONH,, -SO,NH,,
-SOCyalky, -SO,Cealky, -Cs.igheterocyclic or -Cs_jgheteroaryl; or

R4 combines with Rs, to form C=0, a Cs.jgcarbocyclic ring or a Cs.jgheterocyclic ring which
contains 1, 2 or 3 heteroatoms selected from N, O or S, and each of which is independently
optionally substituted deuterium, halogen, -NH;, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl,
Ci.salkoxy, Cyalkyl, -NH(C.galkyl), -N(Cy_salkyl),, -S-C;6alkyl, -SO,C,alkyl, or

-Cs_gcarbocyclic;
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Ar; 1s Cepparyl, Csscarbocyclic or Cs.jpheteroaryl which contains at 1, 2 or 3 heteroatoms
selected from N, O or S; and each of which is independently optionally substituted with one or more
of deuterium; halogen; -CN; -OH; -NH;; -NOy; carbonyl; =0; oxo; C;.¢alkyl; C;alkoxy; or
Ci.salkyl or C;_salkoxy independently substituted with deuterium, halogen, -NH,, -CN, -OH, -NO,,
carboxyl, oxo, =0, C;.¢alkoxy, C;.¢alkyl, -NH(C;alkyl), -N(Ci.salkyl),, -S-C;.salkyl, or
-SO,C;.¢alkyl;

Ar is Cepparyl, Csscarbocyclic or Cs.jpheteroaryl which contains at 1, 2 or 3 heteroatoms
selected from N, O or S; and each of which is independently optionally substituted with one or more
of deuterium; halogen; -CN; -OH; -NH3; -NOy; carbonyl; =0; oxo; C;.¢alkyl; C;salkoxy; or
Ci.salkyl or C;_salkoxy independently substituted with deuterium, halogen, -NH,, -CN, -OH, -NO,,
carboxyl, oxo, =0, C;.¢alkoxy, C;.alkyl, -NH(C;.salkyl), -N(Ci.salkyl),, -S-Csalkyl,
-SO,Calkyl, or -Cs_gcarbocyclic.

In some embodiments of Formula VI, Ry; is independently deuterium, -F, -Cl, -Br, -1, -CN, -OH,
-NH,, -NO,, -NH(Csalkyl), -N(C;.zalkyl),, -CO-C,salkyl, -S-Cjsalkyl, -SO-C;;alkyl, -SO,,
-SO,C3alkyl, Cislkyl, Cisalkoxy, 3-membered carbocyclic ring, 4-membered carbocyclic ring,
5-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered carbocyclic ring,
8-membered carbocyclic ring, S-membered aryl, 6-membered aryl, 3-membered heterocyclic ring,
4-membered heterocyclic ring, S-membered heterocyclic ring, 6-membered heterocyclic ring,
7-membered heterocyclic ring, 8-membered heterocyclic ring, S5-membered heteroaryl or
6-membered heteroaryl, and each of the heterocyclic ring and heteroaryl contains 1, 2 or 3
heteroatoms selected from N, O or S; and each of which is independently optionally substituted with
deuterium, -F, -Cl, -Br, -1, -NHa, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;.zalkoxy, C;_salkyl,
-NH(C, 3alkyl), -N(C;.3alkyl),, -S-C;_zalkyl, or -SO,C,;alkyl.

In some embodiments of Formula VI, Ry; is independently deuterium, -F, -Cl, -Br, -1, -CN, -OH,
-NH;, -NO,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, -NHisopropyl, -N(CHz3),, -COCH;, -COCH,CHj3;, -CO-C(CHj3),, -SCHs,
-SOCHj3;, -SO,, -SO,CHj3;, 3-membered carbocyclic ring, 4-membered carbocyclic ring, S-membered
carbocyclic ring, 6-membered aryl, 3-membered heterocyclic ring, 4-membered heterocyclic ring,

5-membered heterocyclic ring, 6-membered heterocyclic ring, or 6-membered heteroaryl, and each

25



10

15

20

WO 2021/147974 PCT/CN2021/073169

of the heterocyclic ring and heteroaryl contains 1 or 2 heteroatoms selected from N or O; and each of
which is independently optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,,
carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy,
1SOpPropoxy.

In some embodiments of Formula VI, Ry; is independently deuterium, -F, -Cl, -Br, -1, -CN, -OH,
-NH;, -NO,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, -NHisopropyl, -N(CHs),, -COCH;, -COCH,CHj3;, -CO-C(CHj3),, -SCHs,

800 0,00 8.0

s
-SOCHs, -80,, -SO,CHs, & | %% % 7 % %0 %0 2 % % A

S0 000L00000

N or & ; and each of which is independently optionally substituted with deuterium, -F, -Cl,
-NH,, -CN, -OH, carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy,
Propoxy, iSOpropoxy.

In some embodiments of Formula VI, Ry; is independently deuterium, -F, -Cl, -CN, methyl,
ethyl, isopropyl, -NHmethyl, -COCHj3;, -COCH,CH3;, -CO-C(CHs;),, -SOCHj3, -SO,, -SO,CHj3, -CHF,,
-CF3, -CH(F) CH3, -C(F).CHj3, -OCHj3, -OCF3, -CH,0H, -CH,CH,OH, -CHOHCHj3;, -CH,F, -CH;D,
CHD,, -CD;, -CH,CH,F, -CH,CHF,, -CH,CD;, -CH,CF;, -CH,CH,NH,, -CH,CH,NHCHj,

-CH,CH,;N(CH3),, -CH,CH,CH,F, -CH,CH,CD3, -CH,CH,CF3, -CH,N(CHj3),, -CH(CH3)(CD3),
ol
-CH(CF3),, -CH(CD3),, -CH,NHmethyl, -CH,NHethyl, -CH,NHpropyl, -CHZNHisopropyl *,

OH OH HQ F. 0 HO
>i73"|= H731J<,7aﬁj 3‘%5’?’257%}) Q%J;l Jj(‘) J;l

il

o o OH F NH N/ N,OH b
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In some embodiments of Formula VI, each X; and X; is independently -H, deuterium, -F, -Cl,
-Br, -1, -CN, -OH, -NH,, -NO,, carboxyl, C;_salkyl, C;_salkoxy, -C;.;alkylene-NR;R3,
-Ci.salkylene-O-Cysalkyl, -Cjsalkylene-CO-OR;, -Cj_salkylene-CO-NR3R3,
-Cisalkylene-NR,CO-NR;R;, -Ci3alkylene-C;_gheterocyclic ring, -C;_zalkylene-Cs_gheteroaryl,
-CO-Csheterocyclic ring, -O-Cs_scarbocyclic ring, -NR,-C3alkylene-NR;R3,
-NR,-C;3alkylene-Cs_gheterocyclic ring, -CO-OR,, -CO-NR,OR,, -CO-NR;R3, -N(R)(C=0)(Ro,
-NR2)(C=0){NRR3, -N(R2)(C=0)4OR3, -SO;NR,R3, -NR2SOzR,, -CORy, or -SO2R,; and each of
which is independently optionally substituted with R,; and each R, is independently deuterium, -F,
-Cl, -Br, -1, -CN, -OH, -NH,, -NO,, oxo, -CONH,,-SO,NH,, -NH(C3alkyl), -N(C;.3alkyl),,
-Cialkyl, -Cysalkoxy, -S-Cy_zalkyl, -SO,C;zalkyl, -NHSO,C,_salkyl, -COCy_salkyl, -CO-C,_alkoxy,
-NHCO-Cy_alkoxy, -O-OC,_alkyl, or carboxyl.

In some embodiments of Formula VI, each X; and X; is independently -H, deuterium, -F, -Cl,
-CN, -OH, -NH,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or isopropoxy; and
each of which is independently optionally substituted with R,; and R, is independently deuterium, -F,
-Cl, -Br, -1, -CN, -OH, -NH,, -NO,, oxo, -CONH,,-SO,NH,, -NHmethyl, -NHethyl, -NHpropy],
-NHisopropyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy or carboxyl.

In some embodiments of Formula VI, each X; and X, is independently -H, methyl, ethyl, or
-CF;.

In some embodiments of Formula VI, X; and X, are both -H.

In some embodiments of Formula VI, X; combines with X, to form a 3-membered carbocyclic
ring, 4-membered carbocyclic ring, S-membered carbocyclic ring, 6-membered carbocyclic ring,
7-membered carbocyclic ring, 8-membered carbocyclic ring, 3-membered heterocyclic ring,
4-membered heterocyclic ring, S-membered heterocyclic ring, 6-membered heterocyclic ring,
7-membered heterocyclic ring, or 8-membered heterocyclic ring, and each of the heterocyclic ring

contains 1 or 2 selected from N, O or S; wherein the ring systems is optionally substituted with
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deuterium, -F, -Cl, -Br, -1, -NH;, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;_salkoxy, or
Ci.salkyl.

In some embodiments of Formula VI, X; combines with X, to form a 3-membered carbocyclic
ring, 4-membered carbocyclic ring, S-membered carbocyclic ring, 6-membered carbocyclic ring,
3-membered heterocyclic ring, 4-membered heterocyclic ring, S-membered heterocyclic ring, or
6-membered heterocyclic ring, and each of the heterocyclic ring contains 1 or 2 selected from N or O;
wherein the ring systems is optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH,
-NO,, carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or
1SOpPropoxy.

In some embodiments of Formula VI, X; combines with X, to form a 3-membered carbocyclic
ring, 4-membered carbocyclic ring, or S-membered carbocyclic ring, wherein the ring systems is
optionally substituted with deuterium, -F, -Cl, methyl or ethyl.

In some embodiments of Formula VI, X; combines with X5, to form a 5-membered bridge ring.

In some embodiments of Formula VI, two X; can be joined together to form a 3-membered
carbocyclic ring, 4-membered carbocyclic ring, 5-membered carbocyclic ring, 6-membered
carbocyclic ring, 7-membered carbocyclic ring, 8-membered carbocyclic ring, 3-membered
heterocyclic ring, 4-membered heterocyclic ring, S-membered heterocyclic ring, 6-membered
heterocyclic ring, 7-membered heterocyclic ring or 8-membered heterocyclic ring, and each of the
heterocyclic ring contains 1, 2 or 3 heteroatoms selected from N, O or S, and wherein the ring systems
is independently optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,,
carbonyl, =0, oxo, carboxyl, C;salkoxy, Cisalkyl, -NH(C,zalkyl), -N(C,.zalkyl),, -SO,C;_zalkyl,
3-membered carbocyclic ring, 4-membered carbocyclic ring, S-membered carbocyclic ring, or
6-membered carbocyclic ring.

In some embodiments of Formula VI, two X; can be joined together to form a 3-membered
carbocyclic ring, 4-membered carbocyclic ring, 5-membered carbocyclic ring, 6-membered
carbocyclic ring, 3-membered heterocyclic ring, 4-membered heterocyclic ring, S-membered
heterocyclic ring, or 6-membered heterocyclic ring, and each of the heterocyclic ring contains 1 or 2
heteroatom selected from N or O; and wherein the ring systems is independently optionally

substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl,
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methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or isopropoxy, -NHmethyl, -NHethyl,
-NHpropyl, or -NHisopropyl.

In some embodiments of Formula VI, two X; can be joined together to form a cyclopropyl,
cyclobutyl, or cyclopentyl, and each of which is independently optionally substituted with deuterium,
-F, -Cl, -NHa, -CN, -OH, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy,
Of 1SOPropoxy.

In some embodiments of Formula VI, two X; can be joined together to form a cyclopropyl or
cyclobutyl.

In some embodiments of Formula VI, each of R; and Rj is independently -H, deuterium, -F, -CI,
-Br, -I, -CN, -OH, -N3, -NO,, Cy.3alkyl, C;.3alkoxy, C, salkenyl, -NH(C;_zalkyl), -N(C;_zalkyl),,
-NH-0O-C;.zalkyl, -NH-C;_salkylene-O-C;.zalkylene,5-membered heterocyclic ring, 6-membered
heterocyclic ring, 7-membered heterocyclic ring, 8-membered heterocyclic ring, 9-membered
heterocyclic ring, S-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered
carbocyclic ring, 8-membered carbocyclic ring, or 9-membered carbocyclic ring, and each of the
heterocyclic ring contains 1 or 2 heteroatoms selected from N, O or S; and each of which is
independently optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carbony],
=0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy,
-NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -N(CH3),, -SCH3, -SO,CH3, or 3-membered
carbocyclic ring.

In some embodiments of Formula VI, each of R; and Rj is independently -H, deuterium, -F, -Cl,
-Br, -1, -CN, -OH, -Nj3, -NO,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, iSOpropoxy,
-NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -NHOCH3, -NHOCH,CHj3, -NHCH,OCHj,
-NHOCH,CH,CH3, -NHCH,OCH,CHj3;, -NHCH,CH,OCHj3, -NHOCH(CHs;),, 5-membered
heterocyclic ring, 6-membered heterocyclic ring, S-membered carbocyclic ring, or 6-membered
carbocyclic ring, and each of the heterocyclic ring contains 1 or 2 heteroatoms selected from N or O;
and each of which is independently optionally substituted with deuterium, -F, -Cl, -NH,, -CN, -OH,
carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy,
-NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -N(CH3),, -SCH3, -SO,CH3, or 3-membered

carbocyclic ring.
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In some embodiments of Formula VI, each of R; and Rj is independently -H, deuterium, -F, -Cl,
-CN, -OH, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, -NHisopropyl, -N(CHj3),, -SCH3, -SO,CHj3, -CH,F, -CHF,, -CF3, -CH;D,
CHD,, -CD;, -CH,CH,F, -CH,CHF,, -CH,CD;, -CH,CF3, -CH,CH,NH,, -CH,CH,NHCHj,
-CH,CH,;N(CH3),, -CH,CH,CH,F, -CH,CH,CD3, -CH,CH,CF3, -CH,N(CH3),, -CH(CH3)(CD3),
-CH(CF3),, -CH(CD3),, -CH,;NHmethyl, -CH,NHethyl, -CH,NHpropyl, or -CH,NHisopropyl.

In some embodiments of Formula VI, qis O or 1.

In some embodiments of Formula VI, Y is O, -(CH;),,CO-(CH})yy-, -(CH3), SO,-(CHy) -, or
-(CH2)mCR4R5-(CHz)m-.

In some embodiments of Formula VI, mis O or 1.

In some embodiments of Formula VI, R4 and Rs is independently selected from -H; deuterium;
-F, -Cl, -Br, -I, -CN; carbonyl; =0, oxo; carboxyl; C;3alkoxy; C;3alkyl; or C;_zalkyl or C;3alkoxy
independently substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, oxo,
=0, -CONH,, -C,.;alkoxy, -C;_salkyl, -C;_zalkylene-O-C;_salkyl, -C;_jalkylene-COOH,
-Ci.salkylene-NHCONH,;, -CO-N(Cj.3alky),, -Ci3alkylene-NHCO-Cy.salkyl,
-CO-CO-N(Cy.3alkyl),, -CO-Cy.zalkyl, -SONH,, -SO,NH,, -SOC, salky, -SO,C;3alky,
3-membered heterocyclic ring, 4-membered heterocyclic ring, S-membered heterocyclic ring,
6-membered heterocyclic ring, S-membered heteroaryl, or 6-membered heteroaryl; and each of the
heteroaryl contains 1, 2 or 3 heteroatoms selected from N or O; each of the heterocyclic ring
contains 1 or 2 heteroatoms selected from N or O; or

R4 combines with Rs, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
5-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered carbocyclic ring,
8-membered carbocyclic ring, 3-member heterocyclic ring, 4-member heterocyclic ring, S-member
heterocyclic ring, 6-member heterocyclic ring, 7-member heterocyclic ring, or 8-member
heterocyclic ring, and each of the heterocyclic ring contains 1, 2 or 3 heteroatoms selected from N,
O or S; and each of which is independently optionally substituted deuterium, -F, -Cl, -Br, -1, -NH,,
-CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;.3alkoxy, C.salkyl, -NH(C;_salkyl), -N(C;zalkyl),,
-S-Cj.salkyl, -SO,Cy3alkyl, 3-membered carbocyclic ring, 4-membered carbocyclic ring,

5-membered carbocyclic ring, or 6-membered carbocyclic ring.
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In some embodiments of Formula VI, R4 and Rs is independently selected from -H; deuterium;
-F, -Cl, -Br, -1, -CN; carbonyl; =0; oxo; carboxyl; methyl; ethyl; propyl; isopropyl; methoxy;
ethoxy; propoxy; isopropoxy; or Ci.3alkyl or C;.3alkoxy independently substituted with deuterium,
-F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, -CONH,, methyl, ethyl, propyl,
isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropyl,
-NHisopropyl, -CH,OCHs;, -CH,OCH,CH3;, -CH,OCH(CHs;),, -NHOCH,CH3;, -CH,-NHCONH,,
-CO-N(CH3),, -CH,-NHCO-C, salkyl, -CO-CHj3, -SONH,, -SO;NH,, -SOCH3, -SO,CHs,
3-membered heterocyclic ring which contains 1 heteroatoms selected from N or O; or

R4 combines with Rs, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
5-membered carbocyclic ring, 4-member heterocyclic ring, or 5-member heterocyclic ring, and
each of the heterocyclic ring contains 1 heteroatoms selected from N or O; and each of which is
independently optionally substituted deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carbonyl,
=0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy,
-NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -SCHj;, -SO,CH3;, or 3-membered carbocyclic
ring.

In some embodiments of Formula VI, R4 and Rs is independently selected from -H; deuterium;
-F, -Cl, -Br, -1, -CN; carbonyl; =0; oxo; carboxyl; methyl; ethyl; propyl; isopropyl; methoxy;
ethoxy; propoxy; isopropoxy; or methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy or
isopropoxy independently substituted with deuterium, -F, -Cl, -Br, -NH,, -CN, -OH, -NO,,
carboxyl, oxo, =0, -CONH,;, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy,
isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, or -NHisopropyl; or

R4 combines with Rs, to form a cyclopropyl, cyclobutyl, cyclopentyl, 4-membered
heterocyclic ring, S-membered heterocyclic ring, and each of the heterocyclic ring contains 1
heteroatoms selected from O; and each of which is independently optionally substituted deuterium,
-F, -Cl, -Br, -NH,, -CN, -OH, carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl,
methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, or -NHisopropyl.

In some embodiments of Formula VI, R4 and R is independently selected from —H, deuterium,

-F, methyl, -CHQD, -CI‘]_FQ, -CHQF, -CDQH, -CD3, -CF3, or
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|
R4 combines with Rs, to form cyclopropyl, cyclobutyl, or O/j\;\
In some embodiments of Formula VI, Y is independently selected from O, -CH;-, -CH,-CH,-,
-CH,CF,-, -CF,-, -CF,CH,-, -CH(CHj3)-, -C(CHj3),-, -CH(CF3)-, -CO-, -SO;-, -CH,-CO-,

[}
A | | A

nan A i A/
-CH,-SO,-, -CO-CH,-, -SO,-CH,-, V\;" U\;\’ o/j\c"{’%’ U\ﬂ‘m O/j\ﬂ‘,w e

¥

In some embodiments of Formula VI, Ar; is a 6-membered aryl, 7-membered aryl,
8-membered aryl, 9-membered aryl, 3-membered heterocyclic ring, 4-membered heterocyclic ring,
5-membered heterocyclic ring, 6-membered heterocyclic ring, 7-membered heterocyclic ring,
8-membered heterocyclic ring, S-membered heteroaryl, 6-membered heteroaryl, 7-membered
heteroaryl, 8-membered heteroaryl, or 9-membered heteroaryl; each of the heteroaryl contains 1, 2,
3 heteroatoms selected from N, O or S; and each of which is independently optionally substituted
with one or more of deuterium; -F; -Cl; -Br; -I; -CN; -OH; -NHj;; -NO;; carbonyl; =0O; oxo; methyl;
ethyl; propyl; isopropyl; methoxy; ethoxy; propoxy; isopropoxy; or Ci.zalkyl or C;3alkoxy
independently substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, oxo,
=0, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl,
-NHpropyl, -NHisopropyl, -N(CHj;),,-SCHj3, -SO,CHj3, or 3-membered carbocyclic ring.

In some embodiments of Formula VI, Ar; is a 6-membered aryl, S-membered heteroaryl or
9-membered heteroaryl, and each of the heteroaryl contains 1 or 2 heteroatoms selected from N, O
or S; and each of which is independently optionally substituted with one or more of deuterium, -F,
-Cl, -Br, -CN, -OH, -NH,, carbonyl, =0, oxo, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy,
propoxy, isopropoxy, -CH;F, -CHF,, -CF3, -CH;D, CHD,, -CDs.
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In some embodiments of Formula VI, Ar; is a phenyl, , =N, =N =N =N
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substituted with one or more of deuterium, -F, -Cl, -Br, -CN, -OH, -NH,, methyl, ethyl, propyl,
isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -CH,F, -CHF,, -CF;, -CH,D, CHD,, -CD;.
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In some embodiments of Formula VI, Ar; is 5S-membered heteroaryl, 6-membered heteroaryl,

In some embodiments of Formula VI, Ar, is

7-membered heteroaryl, or 8-membered heteroaryl; each of the heteroaryl contains 1 or 2
heteroatoms selected from N, O or S; and each of which is independently optionally substituted
with one or more of deuterium; -F; -Cl; -Br; -I, -CN; -OH; -NH;; -NO3; carbonyl; =0, oxo;
Ci.alkyl; Cyalkoxy; or Cysalkyl or Cysalkoxy independently substituted with deuterium, -F, -Cl,
-Br, -1, -NHjy, -CN, -OH, -NO,, carboxyl, oxo, =0, C;.zalkoxy, C;.salkyl, -NH(C,.zalkyl),
-N(Cy3alkyl),, -S-Cy.3alkyl, -SO,C;zalkyl, 3-membered carbocyclic ring, 4-membered carbocyclic

ring, S-membered carbocyclic ring, or 6-membered carbocyclic ring.
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In some embodiments of Formula VI, Ar; is 5-membered heteroaryl which contains 1 or 2
heteroatoms selected from N or S, and which is independently optionally substituted with one or
more of deuterium; -F; -Cl; -Br; -I; -CN; -OH; -NH,; carbonyl; =0; oxo; methyl; ethyl; propyl;
isopropyl; methoxy; ethoxy; propoxy; isopropoxy; -CH,F, -CHF,, -CF;, -CH,D, CHD,, -CDs,

5  -CH,NHmethyl, -CH,NHethyl, -CH,NHpropyl, -CH;NHisopropyl, -CH;N(CHs),.

PN
U R TR ¥ N,
LNH, l/\/)j \[H , KN/\Sjor \[S>,and

which is independently optionally substituted with one or more of deuterium, -F, -Cl, -Br, -1, -CN,

In some embodiments of Formula VI, Ar is

-OH, -NHj,, carbonyl, =0, oxo, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or

1SOpropoxy.
<& N
}‘f /N\NH ?\(/N ; /__NH 2 /N\NH \; S
10 In some embodiments of Formula VI, Ar; is , , NC , , N—
> /N‘NH
or F

In some embodiments of Formula I or II, the compound is of Formula VII:

O
Y1:Y2

HO \
N\%\F

X7~ N7 X, HN=ar,

15  wherein,
Y is independently CH or CRyy;
Y, is independently CH or CRyy»;
Ry, and Ry; is independently selected from deuterium, halogen, -CN, -OH, -NH,, -NO,,
-NH(C;.¢alkyl), -N(C1.salkyl),, -CO-C;_galkyl, -S-C.salkyl, -SO-Cy.salkyl, -SO,,
20 -S0O,C16alkyl, Ciealkyl, Cisalkoxy, Csjocarbocyclic ring, Ce.10aryl, Cs.ioheterocyclic ring or
Cs.ioheteroaryl, and each of the heterocyclic ring and heteroaryl contains 1, 2 or 3 heteroatoms

selected from N, O or S; and each of which is independently optionally substituted with
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deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;_alkoxy, C;.salkyl,

-NH(C,.¢alkyl), -N(Cy_galkyl),, -S-Cy_galkyl, or -SO,C,¢alkyl;

each X; and X is independently selected from -H, deuterium, halogen, -CN, -OH, -NH;, -NO,,
carboxyl, Cialkyl, Ci.salkoxy, -Ciealkylene-NR,R3, -C.¢alkylene-O-Cy_galkyl,
-Cisalkylene-CO-OR;, -Ci.salkylene-CO-NR;R3, -Cialkylene-NR,CO-NR3R3,
-Ciealkylene-NR,-COC_¢alkyl, -C;_galkylene-C;_jpheterocyclic ring, -C.galkylene-Cs_igheteroaryl,
-CO-Cyealkylene-NRyR3,  -CO-NR,-Cs_jpheterocyclic  ring,  -CO-Cs_joheterocyclic  ring,
-0-Cgalkylene-CO-OR,, -O-Cy_salkylene-CO-NR;R;, -O-C_galkylene-NR,R3, -O-C5_1gheterocyclic
ring, -0-C;_jpcarbocyclic ring, -NR,-C;.alkylene-NR;R3, -NR;-C1.salkylene-Cs._jpheterocyclic ring,
-NR,-Cygalkylene-Cs.igheteroaryl, -NR,-CO-Cs.jpheteroaryl, -CO-OR,, -CONH,, -CO-NR,OR,,
-CO-NR;R3, -NRyR3, -N(Ry)(C=0)¢Rz, -NR)(C=0){NRyR3, -N(R)(C=0)4OR,,-SO:NR,R3,
NR,SO;R;,COR,,SO;R,, Cq.jparyl, Cs.jpheteroaryl, C;_joheterocyclic ring, or Cj_jgpcarbocyclic ring;
and each of which is independently optionally substituted with R,; and each R, is independently
deuterium, halogen, -CN, -OH, -NH,, -NO,, oxo, -CONH,,-SO,NH,, -NH(C,_¢alkyl), -N(C,.salkyl),,
-Ciealkyl, -Cy_salkoxy, -S-C;ealkyl, -SO,C;_salkyl, -NHSO,C,salkyl, -COC1alkyl, -CO-C,¢alkoxy,
-NHCO-C;salkoxy, -O-OC,alkyl, or carboxyl; and each q is independently O, 1, 2 or 3; or

X; combines with X5, to form a Cs_jgcarbocyclic ring or a Cs.jgheterocyclic ring which contains
1, 2 or 3 heteroatoms selected from N, O or S, wherein each of the ring systems is independently
optionally substituted with deuterium, halogen, -CN, -OH, C;_salkoxy, or C;.salkyl; or

Each of R; and Rj is independently selected from -H, deuterium, halogen, -NH;, -CN, -OH, -N3,
-NO,, Ciealkyl, Cialkoxy, Cj,galkenyl, -NH(Cisalkyl), -N(Cigalkyl),, -NH-O-C,alkyl,
-NH-C,¢alkylene-O-C;salkylene, Cs.jgheterocyclic ring or Cs.jpcarbocyclic ring, and each of the
heterocyclic ring contains 1, 2 or 3 heteroatoms selected from N, O or S; and each of which is
independently optionally substituted with deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl, =0,
oxo, carboxyl, Cy.galkoxy, Ci.galkyl, -NH(C;.salkyl), -N(Cy_¢alkyl),, -S-C;¢alkyl, -SO,C1.alkyl, or
-Cs_scarbocyclic.

Y is selected from O, S, SO, -(CHy),CO-(CHy)y-, -(CH2)uSO,-(CHy)y-, or
-(CH2)m-CR4R5-(CHz)m-, and m is independently O, 1, 2 or 3;
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R4 and Rs is independently selected from -H; deuterium; halogen; -CN; carbonyl, =0, oxo;
carboxyl; Cy_ealkoxy; Cisalkyl; or Ci_galkyl or C;.¢alkoxy independently substituted with deuterium,
halogen, -NH,;, -CN, -OH, -NO,, carboxyl, oxo, =0, -CONH,, -Cisalkoxy, -Ci.salkyl,
-Ciealkylene-O-Cyalkyl, -Cisalkylene-COOH, -C;galkylene-NHCONH,, -CO-N(Calky),,
-Ciealkylene-NHCO-C,galkyl, -CO-CO-N(Cisalkyl),, -CO-Cigalkyl, -SONH,, -SO,NH,,
-SOCyalky, -SO,Cealky, -Cs.igheterocyclic or -Cs_jgheteroaryl; or

R4 combines with Rs, to form C=0, a Cs.jgcarbocyclic ring, or a Cs.joheterocyclic ring which
contains 1, 2 or 3 heteroatoms selected from N, O or S, and each of which is independently optionally
substituted deuterium, halogen, -NH;, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;.salkoxy,
Ci.salkyl, -NH(C,.galkyl), -N(Cy.6alkyl),, -S-Cy_galkyl, -SO,C1salkyl, or -C;_gcarbocyclic;

Ar; is selected from Ce_joaryl, Cs.gcarbocyclic or Cs.jgheteroaryl which contains at 1, 2 or 3
heteroatoms selected from N, O or S; and each of which is independently optionally substituted with
deuterium; halogen; -CN; -OH; -NH;; -NO;; carbonyl; =O; oxo; Ci.salkyl; Ci.salkoxy; or C;salkyl or
C;.salkoxy independently substituted with one or more of deuterium, halogen, -NH,, -CN, -OH, -NO,,
carboxyl, oxo, =0, C;ealkoxy, Ci.galkyl, -NH(C,calkyl), -N(Ci.salkyl),, -S-Cisalkyl, or
-SO,C;.6alkyl;

Ar is selected from Cg paryl, Cs.gcarbocyclic or Cs.jgheteroaryl which contains at 1, 2 or 3
heteroatoms selected from N, O or S; and each of which is independently optionally substituted with
deuterium; halogen; -CN; -OH; -NHj;; -NO,; carbonyl; =O; oxo; C;.salkyl; C,.¢alkoxy; or Cisalkyl or
Ci-salkoxy independently substituted with one or more of deuterium, halogen, -NH,, -CN, -OH, -NO,,
carboxyl, oxo, =0, C.salkoxy, Cialkyl, -NH(C;.¢alkyl), -N(C;.¢alkyl),, -S-C1.salkyl, -SO,C;_¢alkyl,
or -Cs_gcarbocyclic.

In some embodiments of Formula VII, Ry; and Ry; is independently selected from deuterium, -F,
-Cl, -Br, -1, -CN, -OH, -NH;, -NO,, -NH(C;.salkyl), -N(C;.3alkyl),, -CO-C;salkyl, -S-C;_zalkyl,
-SO-Calkyl, -SO,, -SO,C,;alkyl, Cy;lkyl, C;_3alkoxy, 3-membered carbocyclic ring, 4-membered
carbocyclic ring, S5-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered
carbocyclic ring, 8-membered carbocyclic ring, S-membered aryl, 6-membered aryl, 3-membered
heterocyclic ring, 4-membered heterocyclic ring, 5-membered heterocyclic ring, 6-membered

heterocyclic ring, 7-membered heterocyclic ring, 8-membered heterocyclic ring, S-membered
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heteroaryl or 6-membered heteroaryl, and each of the heterocyclic ring and heteroaryl contains 1, 2 or
3 heteroatoms selected from N, O or S; and each of which is independently optionally substituted
with deuterium, -F, -Cl, -Br, -I, -NH;, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;.zalkoxy,
Ci.salkyl, -NH(C;.3alkyl), -N(C,.3alkyl),, -S-Cy.zalkyl, or -SO,C;_zalkyl.

In some embodiments of Formula VII, Ry; and Ry, is independently selected from deuterium,
-F, -Cl, -Br, -I, -CN, -OH, -NH,, -NO,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy,
isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -N(CHs),, -COCHj3, -COCH,CH3,
-CO-C(CHs;),, -SCHj;, -SOCHj;, -SO,, -SO,CHj;, 3-membered carbocyclic ring, 4-membered
carbocyclic ring, 5-membered carbocyclic ring, 6-membered aryl, 3-membered heterocyclic ring,
4-membered heterocyclic ring, S-membered heterocyclic ring, 6-membered heterocyclic ring, or
6-membered heteroaryl; and each of the heterocyclic ring and heteroaryl contains 1 or 2 heteroatoms
selected from N or O; and each of which is independently optionally substituted with deuterium, -F,
-Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl,
methoxy, ethoxy, propoxy, iSopropoxy.

In some embodiments of Formula VII, Ry; and Ry is independently selected from deuterium, -F,
-Cl, -Br, -1, -CN, -OH, -NH,, -NO;, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy,
isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -N(CH3;),, -COCHj3;, -COCH,CH3;,

O
Aﬁjaﬁ,xﬂﬁﬁﬁpjagﬁgj

-CO-C(CHs),, -SCH3, -SOCHs, -SO,, -SO,CHs,

H
LNHﬁL?D,%Qﬁaﬁ),/‘agjECOJEQJEQHJ?%@,%OQ&CNH

*,

Z N” \ %
OPROO

or %
substituted with deuterium, -F, -Cl, -NH,, -CN, -OH, carbonyl, =0, oxo, carboxyl, methyl, ethyl,

2

; and each of which is independently optionally

2

propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy.

In some embodiments of Formula VII, Ry; and Ry is independently selected from deuterium, -F,
-Cl, -CN, methyl, ethyl, isopropyl, -NHmethyl, -COCH;, -SOCHj3;, -SO,, -SO,CHj;, -CHF,, -CF;,
-COCH; , -COCH,CHj;, -CO-C(CHj3),, -CH(F) CHj;, -C(F),CH;, -OCHj;, -OCF;, -CH,OH,
-CH,CH,0H, -CHOHCHj3, -CH,F, -CH,D, CHD,, -CDs, -CH,CH,F, -CH,CHF,, -CH,CD3, -CH,CF,
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-CH,CH;NH,, -CH,CH,NHCH3;, -CH,CH,;N(CH3),, -CH,CH,CH,F, -CH,CH,CD3, -CH,CH,CF3,
'CHZN(CH3)2, -CH(CH3)(CD3), -CH(CF3)2, -CH(CD3)2, -CHZNHmethyl, -CHZNHethyl,

H OH HO R 0
KL%OH’ %ﬁ’ 3‘2&’ 72&3 hj)j %D

F o
~
-CH,NHpropyl, -CH,NHisopropyl, %\, 7%%, }‘LJ<,

0 o 0 0 on ] NH
H%DﬁQﬁEﬁLﬁQﬁ%H,%ij?ﬂqjﬁﬁ,wﬂ m“q j“mp 7

OH ' F F
00000 g 0o
apjnmp 73%@7% . 7%©7% ¥ F,nQF,a ,
OH (@) N/ NH Q N/\ y N/_
Q miQ @ @:\ ”?11\72@“%@

* A

2

)

In some embodiments of Formula VII, each X; and X; is independently selected from -H,
deuterium, -F, -Cl, -Br, -I, -CN, -OH, -NH,, -NO,, carboxyl, C;jalkyl, C;jalkoxy,
-Ci.salkylene-NRyR3, -Cj_salkylene-O-Cisalkyl, -Cj.salkylene-CO-OR,, -C;_salkylene-CO-NRyR3,
-Cisalkylene-NR,CO-NR;R;, -Cisalkylene-Cj gheterocyclic ring, -Cjalkylene-Cs gheteroaryl,
-CO-C;.¢heterocyclic ring, -O-Cs_¢carbocyclic ring, -NR,-C;_zalkylene-NR,R3,
-NR;-Ci.3alkylene-Cs.gheterocyclic ring, -CO-OR;, -CO-NR;OR;, -CO-NRyR3, -N(R2)(C=0)Rs,
-N(R2)(C=0)NR;R3, -N(R2)(C=0),0R;, -SO,NR,R3, -NR,SO2R;, -COR;, or -SO2R;; and each of
which is independently optionally substituted with R,; and each R, is independently deuterium, -F,
-Cl, -Br, -1, -CN, -OH, -NH,, -NO,, oxo, -CONH,,-SO,NH,, -NH(C;alkyl), -N(C,.alkyl),,
-Ciaalkyl, -Cisalkoxy, -S-Ciasalkyl, -SO,Cisalkyl, -NHSO,C;salkyl, -COCisalkyl,
-CO-Cyalkoxy, -NHCO-Cy_salkoxy, -O-OC,salkyl, or carboxyl.

In some embodiments of Formula VI, each X; and X; is independently selected from -H,
deuterium, -F, -Cl, -CN, -OH, -NH,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or
isopropoxy, and each of which is independently optionally substituted with R,; and R, is
independently deuterium, -F, -Cl, -Br, -I, -CN, -OH, -NH,, -NO,, oxo, -CONH,,-SO,NH,,
-NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, methyl, ethyl, propyl, isopropyl, methoxy,
ethoxy, propoxy, isopropoxy or carboxyl.

In some embodiments of Formula VII, X; and X, is independently selected from -H, methyl,

ethyl, or -CFj.
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In some embodiments of Formula VII, X; and X; are both -H.

In some embodiments of Formula VII, X; combines with X,, to form a 3-membered
carbocyclic ring, 4-membered carbocyclic ring, S-membered carbocyclic ring, 6-membered
carbocyclic ring, 7-membered carbocyclic ring, 8-membered carbocyclic ring, 3-membered
heterocyclic ring, 4-membered heterocyclic ring, 5-membered heterocyclic ring, 6-membered
heterocyclic ring, 7-membered heterocyclic ring, or 8-membered heterocyclic ring, and each of the
heterocyclic ring contains 1 or 2 selected from N, O or S; wherein each of the ring systems is
independently optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,,
carbonyl, =0, oxo, carboxyl, C;.zalkoxy, or C;salkyl.

In some embodiments of Formula VII, X; combines with X,, to form an a 3-membered
carbocyclic ring, 4-membered carbocyclic ring, S-membered carbocyclic ring, 6-membered
carbocyclic ring, 3-membered heterocyclic ring, 4-membered heterocyclic ring, S-membered
heterocyclic ring, or 6-membered heterocyclic ring, and each of the heterocyclic ring contains 1 or 2
selected from N or O; wherein each of the ring systems is independently optionally substituted with
deuterium, -F, -Cl, -Br, -I, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, methyl, ethyl,
propyl, isopropyl, methoxy, ethoxy, propoxy, or isopropoxy.

In some embodiments of Formula VIIL, X; combines with X;, to form a 3-membered carbocyclic
ring, 4-membered carbocyclic ring, or 5-membered carbocyclic ring, wherein each of the ring
systems is independently optionally substituted with deuterium, -F, -Cl, methyl or ethyl.

In some embodiments of Formula VIL, X; combines with X5, to form a 5-membered bridge ring.
In some embodiments of Formula VII, each of R, and Rj is independently selected from -H,
deuterium, -F, -Cl, -Br, -1, -CN, -OH, -Nj3, -NO,, C;3alkyl, Ci.;alkoxy, Cs.4alkenyl, -NH(C,.3alkyl),
-N(Cy3alkyl),, -NH-O-C,_alkyl, -NH-C,.;alkylene-O-C, zalkylene,5-membered heterocyclic ring,
6-membered heterocyclic ring, 7-membered heterocyclic ring, 8-membered heterocyclic ring,
9-membered heterocyclic ring, 5-membered carbocyclic ring, 6-membered carbocyclic ring,
7-membered carbocyclic ring, 8-membered carbocyclic ring, or 9-membered carbocyclic ring, and
each of the heterocyclic ring contains 1 or 2 heteroatoms selected from N, O or S; and each of which
is independently optionally substituted with deuterium, -F, -Cl, -Br, -I, -NH;, -CN, -OH, -NO,,

carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy,
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isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -N(CHs),, -SCH3, -SO,CH3, or
3-membered carbocyclic ring.

In some embodiments of Formula VII, each of R; and R; is independently selected from -H,
deuterium, -F, -Cl, -Br, -1, -CN, -OH, -Nj3, -NO,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy,
propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -NHOCHj3,
-NHOCH,CH3;, -NHCH,0OCH;, -NHOCH,CH,CH;, -NHCH,OCH,CH;, -NHCH,CH,OCHs,
-NHOCH(CHs),, S-membered heterocyclic ring, 6-membered heterocyclic ring, S-membered
carbocyclic ring, or 6-membered carbocyclic ring, and each of the heterocyclic ring contains 1 or 2
heteroatoms selected from N or O; and each of which is independently optionally substituted with
deuterium, -F, -CI, -NH,, -CN, -OH, carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl,
methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl,
-N(CH3;),, -SCH3, -SO,CHj3, or 3-membered carbocyclic ring.

In some embodiments of Formula VII, each of R; and R; is independently selected from -H,
deuterium, -F, -Cl, -CN, -OH, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy,
isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -N(CHs),, -SCH3, -SO,CHj3, -CH,F,
-CHF,, -CF3, -CH,D, CHD,, -CD3, -CH,CH,F, -CH,CHF,, -CH,CD3, -CH,CF3, -CH,CH;NH,,
-CH,CH,NHCHj;, -CH,CH,N(CHs;),, -CH,CH,CH,F, -CH,CH,CD;, -CH,CH,CF3, -CH,N(CHj3),,
-CH(CH3)(CD3), -CH(CF3),, -CH(CDs3),, -CH;NHmethyl, -CH;NHethyl, -CH,NHpropyl, or
-CH,;NHisopropyl.

In some embodiments of Formula VII, qis O or 1.

In some embodiments of Formula VII, Y is selected from O, -(CHz)nCO-(CHz)m-,
-(CH2)mSO2-(CH2)m-, or -(CH2)m-CR4Rs-(CHz)m-.

In some embodiments of Formula VII, m is O or 1.

In some embodiments of Formula VII, R4 and Rs is independently selected from -H; deuterium,;
-F, -Cl, -Br, -1, -CN; carbonyl; =0, oxo, carboxyl; C;alkoxy; C;3alkyl; or Ci3alkyl or C;_jalkoxy
independently substituted with deuterium, -F, -Cl, -Br, -1, -NH;, -CN, -OH, -NO,, carboxyl, oxo, =0,
-CONH,, -Ci.zalkoxy, -Cy.zalkyl, -Cisalkylene-O-Cy_zalkyl, -Ci.3alkylene-COOH,
-Ci.salkylene-NHCONH,;, -CO-N(C;.3alky),, -Csalkylene-NHCO-Cy.3alkyl, -CO-CO-N(C;.salkyl),,
-CO-Cyialkyl, -SONH,, -SO,NH,, -SOCisalky, -SO,C;jalky, 3-membered heterocyclic ring,
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4-membered heterocyclic ring, S-membered heterocyclic ring, 6-membered heterocyclic ring,
5-membered heteroaryl, or 6-membered heteroaryl; and each of the heteroaryl contains 1, 2 or 3
heteroatoms selected from N or O; each of the heterocyclic ring contains 1 or 2 heteroatoms selected
from N or O; or

R4 combines with Rs, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
5-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered carbocyclic ring,
8-membered carbocyclic ring, 3-member heterocyclic ring, 4-member heterocyclic ring, S-member
heterocyclic ring, 6-member heterocyclic ring, 7-member heterocyclic ring, or 8-member
heterocyclic ring, and each of the heterocyclic ring contains 1, 2 or 3 heteroatoms selected from N, O
or S; and each of which is independently optionally substituted deuterium, -F, -Cl, -Br, -1, -NH,, -CN,
-OH, -NO,, carbonyl, =0, oxo, carboxyl, Cisalkoxy, Cisalkyl, -NH(C,salkyl), -N(Ci.zalkyl),,
-S-Cyaalkyl, -SO,C;jalkyl, 3-membered carbocyclic ring, 4-membered carbocyclic ring,
5-membered carbocyclic ring, or 6-membered carbocyclic ring.

In some embodiments of Formula VII, R4 and Rs is independently selected from -H; deuterium,;
-F, -Cl, -Br, -I, -CN; carbonyl; =0; oxo; carboxyl; methyl; ethyl; propyl; isopropyl; methoxy; ethoxy;
propoxy; isopropoxy; or Cialkyl or Ci.zalkoxy independently substituted with deuterium, -F, -Cl,
-Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, -CONH,, methyl, ethyl, propyl, isopropyl,
methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl,
-CH,0OCHj;, -CH,OCH,CHj;, -CH,OCH(CHj),, -NHOCH,CH;, -CH,-NHCONH,, -CO-N(CHz),,
-CH,-NHCO-C;.salkyl, -CO-CHj3, -SONH3, -SO:NH,, -SOCH3;, -SO,CH3, 3-membered heterocyclic
ring which contains 1 heteroatoms selected from N or O; or

R4 combines with Rs, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
5-membered carbocyclic ring, 4-member heterocyclic ring, or 5S-member heterocyclic ring, and each
of the heterocyclic ring contains 1 heteroatoms selected from N or O; and each of which is
independently optionally substituted deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carbonyl, =0,
oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, -NHisopropyl, -SCH3;, -SO,CHj;, or 3-membered carbocyclic ring,

In some embodiments of Formula VII, R4 and Rs is independently selected from -H; deuterium,;

-F, -Cl, -Br, -L, -CN; carbonyl; =O; oxo; carboxyl; methyl; ethyl; propyl; isopropyl; methoxy; ethoxy;
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propoxy; isopropoxy; or methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy or isopropoxy
independently substituted with deuterium, -F, -Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0,
-CONH,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, or -NHisopropyl; or

R4 combines with Rs, to form a cyclopropyl, cyclobutyl, cyclopentyl, 4-membered heterocyclic
ring, S-membered heterocyclic ring, and each of the heterocyclic ring contains 1 heteroatoms selected
from O; and each of which is independently optionally substituted deuterium, -F, -Cl, -Br, -NH,, -CN,
-OH, carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy,
isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, or -NHisopropyl.

In some embodiments of Formula VII, R4 and Rs is independently selected from —H, deuterium,

-F, methyl, -CHZD, -CI‘]_FQ, -CHZF, -CDZH, -CD3, -CF3, or

R4 combines with Rs, to form cyclopropyl, cyclobutyl, or O/j\;\
In some embodiments of Formula VII, Y is selected from O, -CH,-, -CH,-CH,-, -CH,CF,-,
-CF;-, -CF,CH;-, -CH(CH3)-, -C(CHj3),-, -CH(CF3)-, -CO-, -SO,-, -CH,-CO-, -CH;,-SO,-, -CO-CH,;-,

-SOz-CHz-, V\W;\ , U\N\:{ , O/j\;\ , W U\‘“’u‘” O/j\""uw A""‘N/ ijw or
O

|
> > - > >

In some embodiments of Formula VII, Ar; is a 6-membered aryl, 7-membered aryl, 8-membered
aryl, 9-membered aryl, 3-membered heterocyclic ring, 4-membered heterocyclic ring, S-membered
heterocyclic ring, 6-membered heterocyclic ring, 7-membered heterocyclic ring, 8-membered
heterocyclic ring, S-membered heteroaryl, 6-membered heteroaryl, 7-membered heteroaryl,
8-membered heteroaryl, or 9-membered heteroaryl; each of the heteroaryl contains 1, 2, 3
heteroatoms selected from N, O or S; and each of which is independently optionally substituted with
one or more of deuterium; -F; -Cl; -Br; -I; -CN; -OH;, -NHy; -NOy; carbonyl; =0O; oxo; methyl; ethyl,
propyl; isopropyl; methoxy; ethoxy; propoxy; isopropoxy; or Cy3alkyl or C;_3alkoxy independently
substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, methyl, ethyl,
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propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropyl,
-NHisopropyl, -N(CHj3),,-SCH3;, -SO,CH3;, or 3-membered carbocyclic ring.

In some embodiments of Formula VII, Ar; is a 6-membered aryl, 5S-membered heteroaryl or

9-membered heteroaryl, and each of the heteroaryl contains 1 or 2 heteroatoms selected from N, O or

5 S, and each of which is independently optionally substituted with one or more of deuterium, -F, -ClI,

-Br, -CN, -OH, -NH,, carbonyl, =0, oxo, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy,

v N4
| . T ; o o ; o
In some embodiments of Formula VII, Ar,is a phenyl, M2 | =N =N | =N =N
TR REE R
NE N oS L Ly
%o ’\%NH N TN%NH - NH
10 =/, =/, =/ =/, or =/ , and each of which is independently optionally

substituted with one or more of deuterium, -F, -Cl, -Br, -CN, -OH, -NH,, methyl, ethyl, propyl,

isopropoxy, -CHyF, -CHF,, -CF3, -CH;D, CHD,, -CDs.

isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -CH,F, -CHF,, -CF;, -CH,D, CHD,, -CD;.

%N/ CLC, @ @
In some embodiments of Formula VII, Ar, is
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In some embodlments of Formula VII, Ar; is 5S-membered heteroaryl 6-membered heteroaryl,

Q:Q

7-membered heteroaryl, or 8-membered heteroaryl, each of the heteroaryl contains 1 or 2
5  heteroatoms selected from N, O or S; and each of which is independently optionally substituted with

one or more of deuterium; -F; -Cl; -Br; -I; -CN; -OH; -NH,, -NO;; carbonyl; =O; oxo; C;;alkyl,

Cialkoxy; or Ci.zalkyl or Ci.3alkoxy independently substituted with one or more of deuterium, -F,

-Cl, -Br, -I, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, Cisalkoxy, Cisalkyl, -NH(C;_alkyl),

-N(Cialkyl),, -S-Cizalkyl, -SO,C13alkyl, 3-membered carbocyclic ring, 4-membered carbocyclic
10  ring, S-membered carbocyclic ring, or 6-membered carbocyclic ring.

In some embodiments of Formula VII, Ar; is 5S-membered heteroaryl which contains 1 or 2
heteroatoms selected from N or S, and which is independently optionally substituted with one or more
of deuterium; -F; -Cl; -Br; -I, -CN; -OH; -NH,; carbonyl; =O; oxo; methyl; ethyl; propyl; isopropyl,
methoxy; ethoxy; propoxy; isopropoxy;, -CH,F, -CHF,, -CF3, -CH,D, CHD,, -CD3, -CH,NHmethyl,

15  -CH,NHethyl, -CH,NHpropyl, -CH,NHisopropyl, -CH,N(CHjs)s.

N " .
AN N T T AN
o LT

2

In some embodiments of Formula VIL, Ar; is

and which is independently optionally substituted with one or more of deuterium, -F, -Cl, -Br, -1, -CN

-OH, -NH,, carbonyl, =0, oxo, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or

1SOpPropoxy.

¥ NH e”\(/ Q A NH

20 In some embodiments of Formula VII, Ar; is K;k l % )
ey
\(f\\lj or F - :
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The present invention further provides some preferred technical solution with regard to a
compound of Formula L, IL, III, IV, V, VI or VII, or pharmaceutically acceptable salt thereof, and

the compound includes the group consisting of:

| 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1
)methyl)piperidine-4-carboxylic acid

5 1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)Jamino)pyri
din-2-yl)methyl)piperidine-4-carboxylic acid

3 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1
)methyl)-2,6-dimethylpiperidine-4-carboxylic acid

A 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-(thiazol-2-ylamino)pyridin-2-yl)methyl)-2-met
hylpiperidine-4-carboxylic acid

s (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr
idin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

6 (2R, 4R)-1-(3-chloro-2,6-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

7 4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methyl-1-((1-met
hyl-1H-indazol-7-vl)methyl)piperidine-4-carboxylic acid

o (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-vl)methyl)piperidine-4-carboxylic acid

0 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cyclopropyl-3-fluoro-6-((5-methyl- 1H-pyrazol -
3-yD)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

0 (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((3-methyl-6-((5-methyl-1H-pyrazol-3-yl
)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

" (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-chloro-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

0. (2R, 4R)-1-(2,6-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-
2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

5. (2R 4R)-1-(2,6-dimethylbenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-
2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

" (2R, 4R)-1-(2,3-dichlorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-
2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

s (2R,4R)-1-(2,3-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-
2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

6. (2R 4R)-1-(2-fluoro-3-methylbenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

7 (2R 4R)-1-(2,6-dichlorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-
2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
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(2R 4R)-1-(3-chloro-4-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr

18 idin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

19 (2R 4R)-1-(4-chloro-3-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr
idin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

20 (2R, 4R)-1-(3,5-dichlorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-
2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

)1 (2R 4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methyl-
1-(3-(trifluoromethyl)benzyl)piperidine-4-carboxylic acid

. (2R, 4R)-1-(3,4-dichloro-5-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

’ (2R, 4R)-1-(3,5-dichloro-4-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

" (2R,4R)-1-(3,5-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-
2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

55, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((3-methyl-6-((5-methyl-1H-pyrazol-3-yl
)amino)pyrazin-2-yl)methyl)piperidine-4-carboxylic acid

26, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-2-((5-methyl- 1H-pyrazol-3-yl)amino)pyr
imidin-4-yl)methyl)-2-methylpiperidine-4-carboxylic acid

7 (2R, 4R)-1-(3-chloro-2 4-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

58, (25,4S)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)am
ino)pyridin-2-yl)methyl)piperidine-4-carboxvlic acid

5. (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)piperidine-4-carboxylic acid

30, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr
idin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

31 (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((4-methyl-6-((5-methyl-1H-pyrazol-3-yl
)amino)pyrimidin-2-yl)methyl)piperidine-4-carboxylic acid

0. (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pvrazin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

- (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((5-methyl-6-((5-methyl-1H-pyrazol-3-yl
)amino)pyrazin-2-yl)methyl)piperidine-4-carboxylic acid

" (2R 4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methyl-
1-(2-(trifluoromethyl)benzyl)piperidine-4-carboxylic acid

3. (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((3-methyl-1H-pyrazol-5-y1)
amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

36. (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-(2,6-difluoro-3-((5-methyl-1H-pyrazol-3-yl)amino)

46




WO 2021/147974 PCT/CN2021/073169

benzyl)-2-methylpiperidine-4-carboxylic acid

(2R 4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methyl-

37 1-(2-(trifluoromethyl)benzoyl)piperidine-4-carboxylic acid

38, (2R, 4R)-1-(2-(3-chloro-2-fluorophenyl)acetyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)
amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

30, (2R 4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methyl-
1-((2-(trifluoromethyl)phenyl)sulfonyl)piperidine-4-carboxylic acid

10 (2R 4R)-1-((R)-1-(3-chloro-2-fluorophenyl)ethyl)-4-((3-fluoro-6-((5-methyl- 1H-pyrazol-3-
vl)amino)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

n (2R, 4R)-1-((S)-1-(3-chloro-2-fluorophenyl)ethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

0. (2R 4R)-1-(3-chloro-2-fluorophenethyl)-4-((3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino)
pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

5. (2R 4R)-1-(2,6-dichlorophenethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyrid
in-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

14 (2R, 4R)-1-(2-(3-chloro-2-fluorophenyl)-2-oxoethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol
-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

45 (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((6-((5-methyl-1H-pyrazol-3-yl)amino)py
razin-2-yl)methvl)piperidine-4-carboxylic acid

16 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-(oxetan-
3-yDpyridin-2-yl)methyl)piperidine-4-carboxylic acid

. (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-hydroxyoxetan-3-y1)-6-((5-methyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxvlic acid

48 (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-fluorooxetan-3-yl)-6-((5-methyl-1H
-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

10 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)
amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

50, (2R, 4R)-1-(3-chloro-2,6-difluorobenzyl)-4-((3-fluoro-4-methyl-6-((5-methyl- 1H-pyrazol-3
-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

51 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol -3-yl)amino)py
ridin-2-yl)methyl)piperidine-4-carboxylic acid

5y 1-(2,3-difluorobenzyl)-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin
-2-yl)methyl)piperidine-4-carboxylic acid

53 (2R, 4R)-1-(2,3-dichlorobenzyl)-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

54 1-(2,3-dichlorobenzyl)-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin

-2-yl)methyl)piperidine-4-carboxylic acid
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1-(3-chloro-2,6-difluorobenzyl)-4-((3-fluoro-4-methyl-6-((5-methyl- 1H-pyrazol-3-yl)amin

> o)pvridin-2-yl)methyl)piperidine-4-carboxylic acid

56, 1-(2,3-difluorophenethyl)-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyri
din-2-yl)methyl)piperidine-4-carboxvlic acid

57 1-(2,3-dichlorophenethyl)-4-((3-fluoro-4-methyl-6-((5-methyl- 1H-pyrazol-3-yl)amino)pyri
din-2-yl)methyl)piperidine-4-carboxvlic acid

. 1-(3-chloro-2,6-difluorophenethyl)-4-((3-fluoro-4-methyl-6-((5-methyl- 1H-pyrazol-3-yl)a
mino)pvridin-2-vl)methvyl)piperidine-4-carboxylic acid

5. 1-(2,6-dichlorophenethyl)-4-((3-fluoro-4-methyl-6-((5-methyl- 1H-pyrazol-3-yl)amino)pyri
din-2-yl)methyl)piperidine-4-carboxylic acid

60. 1-(2,4-dichlorophenethyl)-4-((3-fluoro-4-methyl-6-((5-methyl- 1H-pyrazol-3-yl)amino)pyri
din-2-yl)methyl)piperidine-4-carboxylic acid

6L (2R, 4R)-1-(2,3-difluorobenzyl)-4-((3-fluoro-4-methyl-6-((5-methyl- 1H-pyrazol-3-yl)amin
o)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

0. (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(2-hydroxypropan-2-yl)-6-((5-methyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

6. (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-isopropyl-6-((5-methyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

64 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(difluoromethyl)-3-fluoro-6-((5-methyl-1H-pyr
azol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

6. (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)a
mino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

66. 1-(3-chloro-2-fluorobenzyl)-4-((4-cthyl-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)Jamino)pyri
din-2-yl)methyl)piperidine-4-carboxylic acid

. (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cyano-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

68, (2R 4R)-4-((4-acetyl-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1
-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

6. 4-((4-acetyl-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-(3-chlor
0-2-fluorobenzyl)piperidine-4-carboxylic acid

0. (2R 4R)-4-((4-acetyl-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1
-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

- (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(1,1-difluoroethyl)-3-fluoro-6-((5-methyl-1H-p
yrazol-3-yl)amino)pyridin-2-yl)methvl)-2-methylpiperidine-4-carboxylic acid

. (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

73.

(2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
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mino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3,5-difluoro-6-((5-methyl-1H-pyrazol-3-

7 vl)amino)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

.5, (2R 4R)-4-((4-(azetidin-1-yl)-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)
methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

26, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-hydroxyethyl)-6-((5-methyl- 1H-pyr
azol-3-vl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxvlic acid

- (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-fluoroethyl)-6-((5-methyl- 1H-pyraz
ol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxvlic acid

78 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)
amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

70, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-4-methyl-6-((5-methyl-1H-pyrazol -3-yl)amino)py
ridin-2-yl)methyl)piperidine-4-carboxylic acid

80, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
propionylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

81 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(methylsulfonyl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

% (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-3,4-dimethyl-6-((5-methyl-1H-pyrazol-3
-yl)amino)pyvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

%3 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3'-fluoro-6'-((5-methyl- 1H-pyrazol-3-yl)amino)-[
2, 4'-bipyridin]-2'-yl)methyl)-2-methylpiperidine-4-carboxylic acid

84, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4,5-dichloro-3-fluoro-6-((5-methyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

g5, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-isobutyryl-6-((5-methyl- 1 H-pyrazol -3-
yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

86, 2-(((2R 4R)-4-carboxy-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidin-4-yl)methyl)-3-fluo
10-6-((5-methyl-1H-pyrazol-3-yl)amino)isonicotinic acid

87 (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(dimethylcarbamoyl)-3-fluoro-6-((5-methyl-1H
-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

88, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(morpholine-4-carbonyl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

%0, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(4-methylpiperazine-1-carbonyl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

90. (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cyano-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

o1 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino

)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

49




WO 2021/147974 PCT/CN2021/073169

1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-

02 2-yl)methyl)piperidine-4-carboxylic acid

03, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-4-methyl-6-((5-methyl-1H-pyrazol-3
-yl)amino)pyvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

o4 (2R, 4R)-4-((6-((1H-pyrazol-3-yl)amino)-3-fluoro-4-(2-fluoropropan-2-yl)pyridin-2-yl)met
hyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

05, (1R,55)-8-(3-chloro-2-fluorobenzyl)-3-((3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino)pyr
idin-2-yl)methyl)-8-azabicyclo[3.2.1]octane-3-carboxylic acid

%6, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((4-fluoro-5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

97 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl
)methyl)-2-(trifluoromethyl)piperidine-4-carboxylic acid

08, 4-(3-chloro-2-fluorobenzyl)-7-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl
)methyl)-4-azaspiro[2.5]octane-7-carboxylic acid

9. (2R.4S5)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino)pyr
idin-2-yl)oxy)-2-methylpiperidine-4-carboxylic acid

100, (2R 4R)-1-(2-chloro-6-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr
idin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

0L (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-cyano-6-((5-methyl- IH-pyrazol-3-yl)amino)pyr
idin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

102, 1-(3-chloro-2-fluorobenzyl)-4-((6-((4,5-dimethyl- 1H-pyrazol-3-yl)amino)-3-fluoropyridin-
2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

103, 1-(3-chloro-2-fluorobenzyl)-4-((6-((4-cyano-5-methyl- 1H-pyrazol-3-yl)amino)-3-fluoropyr
idin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

L04. (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cyano-6-((5-methyl- IH-pyrazol-3-yl)amino)pyr
idin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

105, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-(3-methy
loxetan-3-yl)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

106, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-hydroxyvoxetan-3-yl)-6-((5-methyl- IH-pyraz
ol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

107, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-hydroxvazetidin-1-yl)-6-((5-methylthiazol-2
-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

108, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-(4-methy
Ipiperazin-1-yl)pyridin-2-yl)methyl)piperidine-4-carboxvlic acid

109, (2R 4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methyl-
1-((S)-1-(2-(trifluoromethyl)phenyl)ethyl)piperidine-4-carboxylic acid

110. (2R 4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methyl-
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1-((R)-1-(2-(trifluoromethyl)phenyl)ethyl)piperidine-4-carboxylic acid

(S)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-(1-(2-(trifluo

H romethvl)phenyl)ethyl)piperidine-4-carboxvlic acid

2. (S)-1-(1-(3-chloro-2-fluorophenyl)ethyl)-4-((3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino
)pvridin-2-yl)methyl)piperidine-4-carboxvlic acid

5. (R)-1-(1-(3-chloro-2-fluorophenyl)ethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)pvridin-2-yl)methyl)piperidine-4-carboxvlic acid

m (R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-(1-(2-(trifluo
romethvl)phenyl)ethyl)piperidine-4-carboxvlic acid

15, 4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-(2-(2-(trifluorom
cthyl)phenyl)propan-2-yl)piperidine-4-carboxylic acid

116, 4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-(1-(2-(trifluorom
cthyl)phenyl)cyclopropvl)piperidine-4-carboxylic acid

17 4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-(3-(2-(trifluorom
cthyl)phenyl)oxetan-3-yl)piperidine-4-carboxylic acid

118, 1-((3-chloro-2-fluorophenyl)difluoromethyl)-4-((3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)a
mino)pyridin-2-vl)methyl)piperidine-4-carboxylic acid

119, (R)-1-(1-(3-chloro-2-fluorophenyl)-2,2 2 -trifluoroethyl)-4-((3-fluoro-6-((5-methyl-1H-pyra
zol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

120, (S)-1-(1-(3-chloro-2-fluorophenyl)-2,2 2 -trifluoroethyl)-4-((3-fluoro-6-((5-methyl-1H-pyra
zol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

1 (2R 4R)-1-(3-chloro-2-fluorobenzoyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-vl)methyl)piperidine-4-carboxylic acid

122, (2R 4R)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-
(2-(trifluoromethyl)benzyl)piperidine-4-carboxylic acid

123, (2R 4R)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-
(2-(trifluoromethyl)benzoyl)piperidine-4-carboxylic acid

14, (2R 4R)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-
((2-(trifluoromethyl)phenyl)sulfonyl)piperidine-4-carboxylic acid

125, (2R 4R)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-
((S)-1-(2-(trifluoromethyl)phenyl)ethyl)piperidine-4-carboxylic acid

126, (2R 4R)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-
((R)-1-(2-(trifluoromethyl)phenyl)ethyl)piperidine-4-carboxylic acid

7 (2R 4R)-1-((3-chloro-2-fluorophenyl)sulfonyl)-2-¢thyl-4-((3-fluoro-6-((5-methyl-1H-pyraz
ol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxvlic acid

18, (2R 4R)-1-(1-(3-chloro-2-fluorophenyl)cyclopropyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H

-pyrazol-3-yl)amino)pvridin-2-yl)methyl)piperidine-4-carboxvylic acid
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(2R, 4R)-1-((3-chloro-2-fluorophenyl)difluoromethyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1

12 H-pyrazol-3-y)amino)pyridin-2-yl)methvyl)piperidine-4-carboxylic acid

130. (2R,6R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr
idin-2-yl)methyl)-2,6-dimethylpiperidine-4-carboxylic acid

51 (3R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridi
n-2-yl)methyl)-3-methylpiperidine-4-carboxylic acid

132, (2R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridi
n-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

133, (2R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)amin
o)pvridin-2-yl)methyl)piperidine-4-carboxylic acid

134, 1-(3-chloro-2,6-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-
2-yl)methyl)piperidine-4-carboxylic acid

135, (2R)-1-(3-chloro-2,6-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

136, (2R)-1-(3-chloro-2,6-difluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-vl)methyl)piperidine-4-carboxylic acid

137 1-(3-chloro-2 4-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-
2-yl)methyl)piperidine-4-carboxylic acid

138, (2R)-1-(3-chloro-2,4-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

139, (2R)-1-(3-chloro-2,4-difluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-vl)methyl)piperidine-4-carboxylic acid

140, 1-(2,3-dichlorobenzyl)-4-((3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino)pyridin-2-yl)met
hyl)piperidine-4-carboxylic acid

141 (2R)-1-(2,3-dichlorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl
)methyl)-2-methylpiperidine-4-carboxylic acid

142, (2R)-1-(2,3-dichlorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyri
din-2-yl)methyl)piperidine-4-carboxylic acid

143, 1-(2,3-difluorobenzyl)-4-((3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino)pyridin-2-yl)met
hyl)piperidine-4-carboxylic acid

144, (2R)-1-(2,3-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl
)methyl)-2-methylpiperidine-4-carboxylic acid

145, (2R)-1-(2,3-difluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyri
din-2-yl)methyl)piperidine-4-carboxvlic acid

146, 1-(3-chloro-2-fluoro-6-methylbenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)piperidine-4-carboxvlic acid

147. (2R)-1-(3-chloro-2-fluoro-6-methylbenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)ami
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no)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

(2R)-1-(3-chloro-2-fluoro-6-methylbenzyl)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol -

148 3-yDamino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

149, 1-(3-chloro-2-methylbenzyl)-4-((3-fluoro-6-((5-methyl- IH-pyrazol-3-yl)amino)pyridin-2-y
D)methvl)piperidine-4-carboxylic acid

150. (2R)-1-(3-chloro-2-methylbenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridi
n-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

151 (2R)-1-(3-chloro-2-methylbenzyl)-2-¢thyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pvridin-2-yl)methyl)piperidine-4-carboxylic acid

152, 4-((6-((1H-pyrazol-3-yl)amino)-3-fluoropyridin-2-yl)methyl)-1-(2-fluoro-3-methylbenzyl)
piperidine-4-carboxylic acid

153, (2R)-4-((6-((1H-pyrazol-3-yl)amino)-3-fluoropyridin-2-yl)methyl)-1-(2-fluoro-3-methylbe
nzyl)-2-methylpiperidine-4-carboxylic acid

154, (2R)-4-((6-((1H-pyrazol-3-yl)amino)-3-fluoropyridin-2-yl)methyl)-2-ethyl-1-(2-fluoro-3-m
cthylbenzyl)piperidine-4-carboxylic acid

155, 4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-(2-fluorobenzyl)
piperidine-4-carboxylic acid

156, (2R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-(2-fluorobe
nzyl)-2-methylpiperidine-4-carboxvlic acid

157 (2R)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-(2-f
luorobenzyl)piperidine-4-carboxylic acid

158, 1-(2,6-dichlorobenzyl)-4-((3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino)pyridin-2-yl)met
hyl)piperidine-4-carboxylic acid

159, (2R)-1-(2,6-dichlorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl
)methyl)-2-methylpiperidine-4-carboxylic acid

160, (2R)-1-(2,6-dichlorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyri
din-2-yl)methyl)piperidine-4-carboxylic acid

61, 1-(2,6-difluorobenzyl)-4-((3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino)pyridin-2-yl)met
hyl)piperidine-4-carboxylic acid

162, (2R)-1-(2,6-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl
)methyl)-2-methylpiperidine-4-carboxylic acid

163, (2R)-1-(2,6-difluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyri
din-2-yl)methyl)piperidine-4-carboxylic acid

L6d. 1-(3-chloro-2-fluoro-4-methylbenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)piperidine-4-carboxvlic acid

165. (2R)-1-(3-chloro-2-fluoro-4-methylbenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)ami

no)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
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(2R)-1-(3-chloro-2-fluoro-4-methylbenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol -

166. 3-yDamino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

167 1-(2-(3-chloro-2-fluorophenyl)propan-2-yl)-4-((3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)ami
no)pvridin-2-yl)methyl)piperidine-4-carboxvlic acid

168, (2R, 4R)-1-(2-(3-chloro-2-fluorophenyl)propan-2-yl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol
-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperiding-4-carboxylic acid

169. (2R, 4R)-1-(2-(3-chloro-2-fluorophenyl)propan-2-yl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-
pyrazol-3-yl)amino)pyridin-2-vl)methyl)piperidine-4-carboxvlic acid

170, 1-(1-(3-chloro-2-fluorophenyl)cyclopropyl)-4-((3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)am
ino)pyridin-2-yl)methyl)piperidine-4-carboxvlic acid

171 (2R, 4R)-1-(1-(3-chloro-2-fluorophenyl)cyclopropyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol
-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

172, 1-(3-(3-chloro-2-fluorophenyl)oxetan-3-yl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)ami
no)pvridin-2-yl)methyl)piperidine-4-carboxvlic acid

173, (2R 4R)-1-(3-(3-chloro-2-fluorophenyl)oxetan-3-yl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol
-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

174, (2R, 4R)-1-(3-(3-chloro-2-fluorophenyl)oxetan-3-y1)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxvlic acid

175, 1-(1-(3-chloro-2-fluorophenyl)cyclobutyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pvridin-2-yl)methyl)piperidine-4-carboxylic acid

176, (2R,4R)-1-(1-(3-chloro-2-fluorophenyl)cyclobutyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-
3-yD)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

177 (2R 4R)-1-(1-(3-chloro-2-fluorophenyl)cyclobutyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1Hp
yrazol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

178, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr
idin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

179, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-¢thyl-4-((3-fluoro-4-(3-hydroxyoxetan-3-y1)-6-((5-
methyl-1H-pyrazol-3-yl)amino)pyridin-2-vl)methyl)piperidine-4-carboxylic acid

180, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(oxetan-3-yl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

181, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)-4-(oxetan-3-yl)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

™ 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-hydroxvazetidin-1-yl)-6-((5-methyl-1H-pyra
zol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

™ (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((3-fluoro-4-(3-hydroxyazetidin-1-yl)-6-((5
-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

184. (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-hydroxyazetidin- 1 -yl)-6-((5-methyl
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-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

(2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-

18 (4-methylpiperazin-1-yl)pyridin-2-yl)methvyl)-2-methylpiperidine-4-carboxvlic acid

156, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)-4-(4-methylpiperazin-1-yl)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

187 (2R 4R)-4-((4-(azetidin-3-yl)-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl1)
methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

188, 4-((4-(azetidin-3-yl)-3-fluoro-6-((5-methyl- 1H-pyrazol -3-yl)amino)pyridin-2-yl)methyl)-1-
(3-chloro-2-fluorobenzyl)piperidine-4-carboxylic acid

189, (2R 4R)-4-((4-(azetidin-3-yl)-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl1)
methyl)-1-(3-chloro-2-fluorobenzyl)-2-ethylpiperidine-4-carboxylic acid

190, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(1-methylazetidin-3-yl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

191, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-(1-methy
lazetidin-3-yl)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

192, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)-4-(1-methylazetidin-3-yl)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

193, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyraz
ol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxvlic acid

194, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((4-ethyl-3-fluoro-6-((5-methyl-1H-pyrazol
-3-yl)amino)pvridin-2-yl)methyl)piperidine-4-carboxylic acid

195, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-isopropyl-6-((5-methyl-1H-pyrazol-3-yl)amino)
pyridin-2-yD)methyl)piperidine-4-carboxylic acid

196 (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((3-fluoro-4-isopropyl-6-((5-methyl- 1H-pyr
azol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

197 1-(3-chloro-2-fluorobenzyl)-4-((4-cyclopropyl-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)ami
no)pvridin-2-yl)methyl)piperidine-4-carboxvlic acid

198, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cyclopropyl-3-fluoro-6-((5-methyl- IH-pyrazol-
3-yD)amino)pyridin-2-yl)methyl)-2-cthylpiperidine-4-carboxylic acid

199, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(2-hydroxypropan-2-y1)-6-((5-methyl-1H-pyraz
ol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

200, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((3-fluoro-4-(2-hydroxypropan-2-y1)-6-((5-
methyl-1H-pyrazol-3-yl)amino)pyridin-2-vl)methyl)piperidine-4-carboxylic acid

201 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-phenylpy
ridin-2-yl)methyl)piperidine-4-carboxvlic acid

200, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-

phenylpyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid
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(2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a

20 mino)-4-phenylpyridin-2-yl)methyl)piperidine-4-carboxylic acid

S04, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-hydroxycyclopropyl)-6-((5-methyl-1H-pyraz
ol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxvlic acid

205, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-hydroxycyclopropyl)-6-((5-methyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

206, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-¢thyl-4-((3-fluoro-4-(1-hydroxycyclopropyl)-6-((5-
methyl-1H-pyrazol-3-yl)amino)pyridin-2-vl)methyl)piperidine-4-carboxvlic acid

207, (2R 4R)-4-((4-(azetidin-1-yl)-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)
methyl)-1-(3-chloro-2-fluorobenzyl)-2-ethylpiperidine-4-carboxylic acid

208, 4-((4-(azetidin-1-yl)-3-fluoro-6-((5-methyl- 1H-pyrazol -3-yl)amino)pyridin-2-yl)methyl)-1-
(3-chloro-2-fluorobenzyl)piperidine-4-carboxylic acid

200, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(difluoromethyl)-3-fluoro-6-((5-methyl-1H-pyr
azol-3-yl)amino)pyridin-2-yl)methyl)-2-ethylpiperidine-4-carboxylic acid

510, 1-(3-chloro-2-fluorobenzyl)-4-((4-(difluoromethyl)-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl
)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

11 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)-4-(trifluoromethyl)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

1. 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-(trifluoro
methyl)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

13, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(trifluoromethyl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

" (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-¢thyl-4-((3-fluoro-4-(1-hydroxycyclobutyl)-6-((5-
methyl-1H-pyrazol-3-yl)amino)pyridin-2-vl)methyl)piperidine-4-carboxylic acid

515, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-hydroxvcyclobutyl)-6-((5-methyl-1H-pyrazo
1-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxvlic acid

516, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-hydroxycyclobutyl)-6-((5-methyl- 1
H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxvlic acid

17, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cyclobutyl-3-fluoro-6-((5-methyl-1H-pyrazol-3
-yl)amino)pyridin-2-yl)methyl)-2-ethylpiperidine-4-carboxylic acid

518, 1-(3-chloro-2-fluorobenzyl)-4-((4-cyclobutyl-3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)amin
o)pvridin-2-yl)methyl)piperidine-4-carboxylic acid

519, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cyclobutyl-3-fluoro-6-((5-methyl-1H-pyrazol-3
-yl)amino)pyvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

220, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cyano-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-yl)methyl)-2-ethylpiperidine-4-carboxylic acid

221. 1-(3-chloro-2-fluorobenzyl)-4-((4-cyano-3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino)pyr
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idin-2-yl)methyl)piperidine-4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((3-methyl-6-((5-methyl- 1H-pyrazol-3-yl)a

22 mino)pvridin-2-vl)methvyl)piperidine-4-carboxylic acid

3. (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-cyano-6-((5-methyl- IH-pyrazol-3-yl)amino)pyr
idin-2-yl)methyl)-2-ethylpiperidine-4-carboxylic acid

4. (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-chloro-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)-2-ethylpiperidine-4-carboxylic acid

25, 1-(3-chloro-2-fluorobenzyl)-4-((3-methyl-6-((5-methyl- IH-pyrazol-3-yl)amino)pyridin-2-y
D)methvl)piperidine-4-carboxylic acid

226, 1-(3-chloro-2-fluorobenzyl)-4-((3-cyano-6-((5-methyl- 1H-pyrazol-3-yl)amino)pyridin-2-yl
)methyl)piperidine-4-carboxylic acid

7 1-(3-chloro-2-fluorobenzyl)-4-((3-chloro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl
)methyl)piperidine-4-carboxylic acid

i~ (25)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)pvridin-2-yl)methyl)piperidine-4-carboxylic acid

20, 1-(1-(3-chloro-2-fluorophenyl)ethyl)-4-((3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino)pyr
idin-2-yl)methyl)piperidine-4-carboxylic acid

230, 1-(difluoro(2-(trifluoromethyl)phenyl)methyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pvridin-2-vl)methvyl)piperidine-4-carboxylic acid

31 (2R, 4R)-1-(3-chloro-2-fluoro-6-methylbenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)
amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

3. (2R, 4R)-1-(3-chloro-2-fluoro-4-methylbenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)
amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

233, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-hydroxyazetidin- 1 -yl)-6-((5-methyl
thiazol-2-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

34, (2R 4R)-1-((4,5-dichlorothiophen-2-yl)methyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)
amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

235, (2R 4R)-1-((4,5-dimethylthiophen-2-yl)methyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl
)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

236, (3R.45)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino)pyr
idin-2-yl)methyl)-3-methylpiperidine-4-carboxylic acid

537 (2R 4R)-1-((3-chloro-2-fluorophenyl)difluoromethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazo
1-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxvlic acid

238, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl
)methyl)-3-methylpiperidine-4-carboxylic acid

239, (3S,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino)pyr

idin-2-yl)methyl)-3-methylpiperidine-4-carboxylic acid
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1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-fluorocyclopropyl)-6-((5-methyl-1H-pyrazol

240 -3-yl)amino)pvridin-2-yl)methyl)piperidine-4-carboxylic acid

24l 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-(methyla
mino)pvridin-2-vl)methvyl)piperidine-4-carboxylic acid

iy 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-isopropoxy-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pvridin-2-yl)methyl)piperidine-4-carboxylic acid

243, (2R, 4R)-1-(((3-chloro-2-fluorophenyl)sulfonyl)methyl)-4-((3-fluoro-6-((5-methyl-1H-pyra
zol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

m 1-(1-(3,5-dichlorophenyl)cyclopropyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)p
vyridin-2-yl)methyl)piperidine-4-carboxylic acid

245, 1-(3-(3,5-dichlorophenyl)oxetan-3-y1)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl )Jamino)p
vyridin-2-yl)methyl)piperidine-4-carboxylic acid

246, (2R, 4R)-1-(3-chloro-4,5-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

47 (2R, 4R)-1-(2,3-difluorobenzyl)-4-((3-fluoro-4-(1-hydroxycyclopropyl)-6-((5-methyl-1H-p
yrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

248, (2R, 4R)-1-(2,3-difluorobenzyl)-4-((3-fluoro-4-(2-hydroxypropan-2-yl)-6-((5-methyl-1H-p
yrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

249, 1-(2,3-difluorobenzyl)-4-((3-fluoro-4-(1-hydroxycyclopropyl)-6-((5-methyl-1H-pyrazol-3-
yl)amino)pvridin-2-yl)methyl)piperidine-4-carboxylic acid

550, 1-(2,3-difluorobenzyl)-4-((3-fluoro-4-(2-hydroxypropan-2-yl)-6-((5-methyl- 1H-pyrazol-3-
yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

551, (2R.4R)-1-(2,3-difluorobenzyl)-2-¢thyl-4-((3-fluoro-4-(1-hydroxycyclopropyl)-6-((5-meth
yl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

55, (2R.4R)-1-(2,3-difluorobenzyl)-2-ethyl-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

553, (2R, 4R)-1-(2,3-difluorobenzyl)-2-ethyl-4-((3-fluoro-4-(2-hydroxypropan-2-yl)-6-((5-meth
yl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

554, (2R, 4R)-1-(2,3-dichlorobenzyl)-2-¢thyl-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

555, (2R,4R)-1-(3-chloro-2,6-difluorobenzyl)-2-ethyl-4-((3-fluoro-4-(1-hydroxycyclopropyl)-6-
((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

556, (2R,4R)-1-(3-chloro-2,6-difluorobenzyl)-2-¢thyl-4-((3-fluoro-4-methyl-6-((5-methyl-1H-p
yrazol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

557 (2R, 4R)-1-(3-chloro-2,6-difluorobenzyl)-2-ethyl-4-((3-fluoro-4-(2-hydroxypropan-2-y1)-6-
((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

258.

1-(3-chloro-2.6-difluorobenzyl)-4-((3-fluoro-4-(1-hydroxveyclopropyl)-6-((5-methyl-1H-p
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yrazol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

1-(3-chloro-2,6-difluorobenzyl)-4-((3-fluoro-4-(2-hydroxypropan-2-y1)-6-((5-methyl-1H-p

27 yrazol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

260, (2R 4R)-1-(3-chloro-2,6-difluorobenzyl)-4-((3-fluoro-4-(1-hydroxycyclopropyl)-6-((5-met
hyl-1H-pyrazol-3-yl)amino)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

261, (2R,4R)-1-(3-chloro-2,6-difluorobenzyl)-4-((3-fluoro-4-(2-hydroxypropan-2-yl)-6-((5-met
hyl-1H-pyrazol-3-yl)amino)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

260, 1-(3-chloro-2-fluorobenzyl)-4-((6-cthyl-5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)Jamino)pyri
midin-4-yl)methvl)piperidine-4-carboxvlic acid

263, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-ethyl-5-fluoro-2-((5-methyl- 1H-pyrazol-3-yl)a
mino)pyrimidin-4-yl)methyl)-2-methylpiperidine-4-carboxylic acid

264, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((6-ethyl-5-fluoro-2-((5-methyl-1H-pyrazol
-3-yl)amino)pyrimidin-4-yl)methyl)piperidine-4-carboxylic acid

265, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-methyl-2-((5-methyl-1H-pyrazol -3-yl)amino)py
rimidin-4-yl)methyl)piperidine-4-carboxylic acid

266, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-methyl-2-((5-methyl-1H-pyrazol-3-yl)
amino)pyrimidin-4-yl)methyl)-2-methylpiperidine-4-carboxylic acid

267, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((5-fluoro-6-methyl-2-((5-methyl-1H-pyraz
ol-3-yl)amino)pyrimidin-4-yl)methvl)piperidine-4-carboxvylic acid

268, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-isopropyl-2-((5-methyl-1H-pyrazol-3-yl)amino)
pyrimidin-4-vl)methyl)piperidine-4-carboxvlic acid

269, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-isopropyl-2-((5-methyl-1H-pyrazol-3-
vl)amino)pyrimidin-4-yl)methyl)-2-methylpiperidine-4-carboxylic acid

570, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((5-fluoro-6-isopropyl-2-((5-methyl- 1H-pyr
azol-3-vl)amino)pyrimidin-4-yl)methyl)piperidine-4-carboxylic acid

71, 1-(3-chloro-2-fluorobenzyl)-4-((6-cyclopropyl-5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)ami
no)pvrimidin-4-yvl)methyl)piperidine-4-carboxylic acid

7. (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-cyclopropyl-5-fluoro-2-((5-methyl- IH-pyrazol-
3-yl)amino)pyrimidin-4-yl)methyl)-2-methylpiperidine-4-carboxylic acid

73, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-cyclopropyl-5-fluoro-2-((5-methyl- IH-pyrazol-
3-yl)amino)pyrimidin-4-yl)methyl)-2-ethylpiperidine-4-carboxylic acid

74, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-(2-hydroxypropan-2-yl)-2-((5-methyl-1H-pyraz
ol-3-yl)amino)pyrimidin-4-yl)methyl)piperidine-4-carboxylic acid

575, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-(2-hydroxypropan-2-yl)-2-((5-methyl-
1H-pyrazol-3-yl)amino)pyrimidin-4-yl)methyl)-2-methylpiperidine-4-carboxylic acid

276, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((5-fluoro-6-(2-hydroxypropan-2-y1)-2-((5-

methyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)methyl)piperidine-4-carboxylic acid
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1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)-6-phenylpy

277 rimidin-4-vl)methyl)piperidine-4-carboxylic acid

278, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)-6-
phenylpyrimidin-4-yl)methyl)-2-methylpiperidine-4-carboxvlic acid

279, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)a
mino)-6-phenylpyrimidin-4-yl)methyl)piperidine-4-carboxylic acid

530, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-(1-hydroxvcyclopropyl)-2-((5-methyl-1H-pyraz
ol-3-yl)amino)pyrimidin-4-yl)methvl)piperidine-4-carboxvylic acid

581, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-(1-hydroxycyclopropyl)-2-((5-methyl-
1H-pyrazol-3-yl)amino)pyrimidin-4-yl)methyl)-2-methylpiperidine-4-carboxylic acid

5%, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-¢thyl-4-((5-fluoro-6-(1-hydroxycyclopropyl)-2-((5-
methyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)methyl)piperidine-4-carboxylic acid

583, (2R 4R)-4-((6-(azetidin-1-yl)-5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl
)methyl)-1-(3-chloro-2-fluorobenzyl)-2-ethylpiperidine-4-carboxylic acid

584, 4-((6-(azetidin-1-yl)-5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)methyl)
-1-(3-chloro-2-fluorobenzyl)piperidine-4-carboxylic acid

585, (2R 4R)-4-((6-(azetidin-1-yl)-5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl
)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

536, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-(difluoromethyl)-5-fluoro-2-((5-methyl-1H-pyr
azol-3-vl)amino)pyrimidin-4-yl)methyl)-2-ethvlpiperidine-4-carboxvlic acid

587, 1-(3-chloro-2-fluorobenzyl)-4-((6-(difluoromethyl)-5-fluoro-2-((5-methyl-1H-pyrazol-3-yl
)amino)pyrimidin-4-yl)methyl)piperidine-4-carboxylic acid

588, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-(difluoromethyl)-5-fluoro-2-((5-methyl-1H-pyr
azol-3-vl)amino)pvrimidin-4-yl)methyl)-2-methylpiperidine-4-carboxylic acid

550, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)a
mino)-6-(trifluoromethyl)pyrimidin-4-yl)methyl)piperidine-4-carboxylic acid

500, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)-6-(trifluoro
methyl)pyrimidin-4-yl)methyl)piperidine-4-carboxylic acid

501, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)-6-
(trifluoromethyl)pyrimidin-4-yl)methyl)-2-methylpiperidine-4-carboxylic acid

500 (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((5-fluoro-6-(1-hydroxycyclobutyl)-2-((5-
methyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)methyl)piperidine-4-carboxylic acid

503, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-(1-hydroxvcyclobutyl)-2-((5-methyl-1H-pyrazo
1-3-yl)amino)pyrimidin-4-yl)methyl)piperidine-4-carboxylic acid

204, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-(1-hydroxycyclobutyl)-2-((5-methyl- 1
H-pyrazol-3-yl)amino)pyrimidin-4-yl)methyl)-2-methylpiperidine-4-carboxylic acid

295.

(2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-cyclobutyl-5-fluoro-2-((5-methyl -1H-pyrazol -3
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-yl)amino)pyrimidin-4-yl)methyl)-2-ethylpiperidine-4-carboxylic acid

1-(3-chloro-2-fluorobenzyl)-4-((6-cyclobutyl-5-fluoro-2-((5-methyl- 1H-pyrazol-3-yl)amin

2%6. o)pvrimidin-4-yl)methyl)piperidine-4-carboxvlic acid

597, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-cyclobutyl-5-fluoro-2-((5-methyl-1H-pyrazol-3
-yl)amino)pyrimidin-4-yl)methyl)-2-methylpiperidine-4-carboxvlic acid

508, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-cyano-5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)a
mino)pyrimidin-4-yl)methyl)-2-cthylpiperidine-4-carboxylic acid

590, 1-(3-chloro-2-fluorobenzyl)-4-((6-cyano-5-fluoro-2-((5-methyl- 1H-pyrazol-3-yl)amino)pyr
imidin-4-yl)methyl)piperidine-4-carboxylic acid

300 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-cyano-5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)a
mino)pyrimidin-4-yl)methyl)-2-methylpiperidine-4-carboxylic acid

S0l (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-(3-hydroxyoxetan-3-yl)-2-((5-methyl-
1H-pyrazol-3-yl)amino)pyrimidin-4-yl)methyl)-2-methylpiperidine-4-carboxylic acid

300, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-(3-hydroxyvoxetan-3-yl)-2-((5-methyl- 1H-pyraz
ol-3-yl)amino)pyrimidin-4-yl)methyl)piperidine-4-carboxylic acid

303, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-¢thyl-4-((5-fluoro-6-(3-hydroxyoxetan-3-y1)-2-((5-
methyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)methyl)piperidine-4-carboxylic acid

S04 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)-6-
(oxetan-3-yD)pyrimidin-4-yl)methyl)-2-methylpiperidine-4-carboxvlic acid

305, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)-6-(oxetan-
3-yDpyrimidin-4-yl)methyl)piperidine-4-carboxylic acid

306, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)a
mino)-6-(oxetan-3-yl)pyrimidin-4-yl)methyl)piperidine-4-carboxylic acid

307 (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr
azin-2-vl)methyl)-2-methylpiperidine-4-carboxylic acid

308, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((5-methyl-2-((5-methyl-1H-pyrazol-3-yl
)amino)pyrimidin-4-yl)methyl)piperidine-4-carboxylic acid

300 (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-fluoro-3-((5-methyl-1H-pyrazol-3-yl)amino)-1,
2 A-triazin-5-yl)methyl)-2-methylpiperidine-4-carboxylic acid

310 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyrazin-2-yl)methyl)piperidine-4-carboxylic acid

A1 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)a
mino)pyrimidin-4-yl)methyl)piperidine-4-carboxvlic acid

310, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((6-fluoro-3-((5-methyl-1H-pyrazol-3-yl)a
mino)-1,2 4-triazin-5-yl)methyl)piperidine-4-carboxylic acid

313, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyrazin-2-yl

)methyl)piperidine-4-carboxylic acid
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1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)pyrimidin-4

A -yDmethyl)piperidine-4-carboxylic acid

315, 1-(3-chloro-2-fluorobenzyl)-4-((6-fluoro-3-((5-methyl-1H-pyrazol-3-yl)amino)-1,2,4-triazi
n-5-y)methyl)piperidine-4-carboxylic acid

316, (2R)-1-(((3-chloro-2-fluorophenyl)sulfonyl)methyl)-4-((3-fluoro-6-((5-methyl- 1H-pyrazol-
3-yDamino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

317, (2R)-1-((1-(3-chloro-2-fluorophenyl)cyclopropyl)methyl)-4-((3-fluoro-6-((5-methyl-1H-py
razol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

318, (2R)-1-((1-(3-chloro-2-fluorophenyl)cyclobutyl)methyl)-4-((3-fluoro-6-((5-methyl-1H-pyr
azol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

319 (2R)-1-((3-(3-chloro-2-fluorophenyl)oxetan-3-yl)methyl)-4-((3-fluoro-6-((5-methyl-1H-py
razol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

120 (2R)-1-(1-(3-chloro-2-fluorobenzyl)cyclopropyl)-4-((3-fluoro-6-((5-methyl- IH-pyrazol-3-
yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

-~ (2R)-1-(1-(3-chloro-2-fluorobenzyl)cyclobutyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl
)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

.~ (2R)-1-(3-(3-chloro-2-fluorobenzyl)oxetan-3-yl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-y
D)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

3. (2R)-1-(2-(3-chloro-2-fluorophenyl)-2,2-difluoroethyl)-4-((3-fluoro-6-((5-methyl-1H-pyra
zol-3-yl)amino)pyridin-2-yl)methyl)-2-methvlpiperidine-4-carboxylic acid

-~ (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(methylamino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

s, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-isopropoxy-6-((5-methyl- IH-pyrazol-
3-yD)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

16, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-fluorocyclopropyl)-6-((5-methyl-1
H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxvlic acid

07 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(2-hydroxyethyl)-6-((5-methyl- 1H-pyr
azol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

1038, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4,5-dimethyl-6-((5-methyl-1H-pyrazol-3
-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

120 (2R, 4R)-1-(2,3-difluorophenethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyrid
in-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

330, (2R, 4R)-1-(2,3-dichlorophenethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyrid
in-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

331 (2R, 4R)-1-(3-chloro-2,6-difluorophenethyl)-4-((3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)am
ino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

332. (2R 4R)-1-(2,4-dichlorophenethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyrid
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in-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

(2R 4R)-1-(2-(3-chloro-2-fluorophenyl)-2,2-difluorocthyl)-4-((3-fluoro-6-((5-methyl-1H-p

>3 yrazol-3-yl)amino)pyridin-2-yl)methvl)-2-methylpiperidine-4-carboxylic acid

334, (2R 4R)-1-((1-(3-chloro-2-fluorophenyl)cyclopropyl)methyl)-4-((3-fluoro-6-((5-methyl-1H
-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

335, (2R, 4R)-1-((1-(3-chloro-2-fluorophenyl)cyclobutyl)methyl)-4-((3-fluoro-6-((5-methyl-1H-
pyrazol-3-yl)amino)pvyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
(2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(2-fluoro-1,3-dihydroxypropan-2-yl)-6

336. -((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic
acid

37 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((6-((5-methyl- 1H-pyrazol-3-yl)amino)-3
-(trifluoromethyl)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

138, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
morpholinopyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
(2R 4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-(4-methylpiperazin-1-yl)pyri

339. din-2-yl)methyl)-2-methyl-1-((2-(trifluoromethyl)phenyl)sulfonyl)piperidine-4-carboxylic
acid
(2R 4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-(1-methylazetidin-3-yl)pyrid

340. in-2-yl)methyl)-2-methyl-1-((2-(trifluoromethyl)phenyl)sulfonyl)piperidine-4-carboxylic
acid

341, (2R 4R)-4-((4-(azetidin-1-yl)-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)
methyl)-2-methyl-1-((2-(trifluoromethyl)phenyl)sulfonyl)piperidine-4-carboxylic acid

340, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(3-methyloxetan-3-yD)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

3 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)
amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

o (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((4-((5-methyl-1H-pyrazol-3-yl)amino)py
rimidin-2-yl)methyl)piperidine-4-carboxylic acid

245, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((6-((5-methyl-1H-pyrazol-3-yl)amino)-4
-(trifluoromethoxy)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

246, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(trifluoromethoxy)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

47 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((6-((5-methyl- 1H-pyrazol-3-yl)amino)-3
-(trifluoromethyl)pyrazin-2-yl)methyl)piperidine-4-carboxylic acid

248, 1-(3-chloro-2,6-difluorobenzyl)-4-((4-cthyl-3-fluoro-6-((5-methyl- IH-pyrazol-3-yl)amino)

pyridin-2-yD)methyl)piperidine-4-carboxylic acid
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4-((4-acetyl-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-(3-chlor

9. 0-2,6-difluorobenzyl)piperidine-4-carboxylic acid

350, (2R 4R)-4-((4-acetyl-3-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-
1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

351, (2R 4R)-4-((4-acetyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-(3-chlor
0-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

350, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3'-fluoro-3-methyl-6'-((5-methyl-1H-pyrazol-3-yl
)amino)-|2,4'-bipyridin]-2'-yl)methyl)-2-methylpiperidine-4-carboxylic acid

153 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(pyrimidin-2-yl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

- (2R 4R)-4-((4-acetyl-3-chloro-6-((5-methyl- 1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1
-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

155, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((6'-((5-methyl-1H-pyrazol-3-yl)amino)-|
2,4'-bipyridin]-2'"-yl)methyl)piperidine-4-carboxylic acid

136, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((3-methyl-6'-((5-methyl-1H-pyrazol-3-yl
)amino)-[2.4'-bipyridin]-2'-yl)methyl)piperidine-4-carboxylic acid

157 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((6-((5-methyl-1H-pyrazol-3-yl)amino)-4
-(pyrimidin-2-yl)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

358, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((3'-methyl-6'-((5-methyl-1H-pyrazol-3-y
l)amino)-|2,4'-bipyridin]-2'-yl)methyl)piperidine-4-carboxylic acid

150 (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,3'-dimethyl-6'-((5-methyl- 1H-pyrazol-3-yl)ami
n0)-[2.4'-bipyridin]-2'-yl)methyl)-2-methylpiperidine-4-carboxylic acid

360 (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((3-methyl-6-((5-methyl-1H-pyrazol-3-yl
)amino)-4-(pyrimidin-2-yl)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

s61. (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3'-chloro-6'-((5-methyl-1H-pyrazol-3-yl)amino)-|
2, 4'-bipyridin]-2'-yl)methyl)-2-methylpiperidine-4-carboxylic acid

160, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3'-chloro-3-methyl-6'-((5-methyl-1H-pyrazol-3-yl
)amino)-|2,4'-bipyridin]-2'-yl)methyl)-2-methylpiperidine-4-carboxylic acid

163, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-chloro-6-((5-methyl- 1H-pyrazol-3-yl)amino)-4-
(pyrimidin-2-yl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

64 1-(3-chloro-2-fluorobenzyl)-4-(2,6-difluoro-3-((5-methyl-1H-pyrazol-3-yl)amino)benzyl)p
iperidine-4-carboxylic acid

365, (2R 4R)-4-((4-acetyl-3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methy
1)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

366, (2R 4R)-4-((4-acetyl-3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)
methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

367.

(2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(1,1-difluoroethyl)-3,5-difluoro-6-((5-methyl-1
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H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

(2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino

208. )-4-(3-methyloxetan-3-yl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

360, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-4-(1-fluoroethyl)-6-((5-methyl-1H-p
yrazol-3-yl)amino)pyridin-2-yl)methvl)-2-methylpiperidine-4-carboxylic acid

370, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino
)-4-(methylsulfonyl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

371 (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(1,1-difluoroethyl)-3-fluoro-5-methyl-6-((5-met
hyl-1H-pyrazol-3-yl)amino)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

- (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)
amino)-4-(3-methyloxetan-3-yl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

- (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-3-methyl-6-((5-methyl-1H-pyrazol-3-yl)
amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

-~ (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-5-fluoro-3-methyl-6-((5-methyl-1H-pyraz
ol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxvlic acid

375, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3-methyl-5-fluoro-6-((5-methyl-1H-pyra
zol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

176, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-3-methyl-6-((5-methyl-1H-pyrazol-3-yl)
amino)-4-propionylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxvlic acid

377 (2R 4R)-4-((4-acetyl-3-methyl-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)
methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

178 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-5-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)a
mino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

179 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
propionylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

130 (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-3,5-difluoro-6-((5-methyl-1H-pyrazol-3-y
D)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

181 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino
)-4-propionylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxvlic acid

180 1-(3-chloro-2-fluorobenzyl)-4-((3-methyl-5-fluoro-6-((5-methyl-1H-pyrazol -3-yl)amino)py
ridin-2-yl)methyl)piperidine-4-carboxylic acid

183 1-(3-chloro-2-fluorobenzyl)-4-((3-methyl-5-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl
)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

384, 1-(3-chloro-2-fluorobenzyl)-4-((4-cthyl-5-fluoro-3-methyl-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pvridin-2-vl)methvyl)piperidine-4-carboxylic acid

385, 1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3-methyl-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)

amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid
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1-(3-chloro-2-fluorobenzyl)-4-((3-methyl-5-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino)-4

386, -propionylpyridin-2-yl)methvl)piperidine-4-carboxvlic acid

387, 4-((4-acetyl-3-methyl-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-
1-(3-chloro-2-fluorobenzyl)piperidine-4-carboxylic acid

388, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl
)methyl)piperidine-4-carboxylic acid

380, 1-(3-chloro-2-fluorobenzyl)-4-((4-cthyl-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)Jamino)pyri
din-2-yl)methyl)piperidine-4-carboxvlic acid

390 1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)piperidine-4-carboxylic acid

301 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-propiony
lpyridin-2-yl)methyl)piperidine-4-carboxylic acid

300, 4-((4-acetyl-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-(3-chlor
0-2-fluorobenzyl)piperidine-4-carboxylic acid

303, 1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pvridin-2-yl)methyl)piperidine-4-carboxylic acid

-~ 1-(3-chloro-2-fluorobenzyl)-4-((4-cthyl-3,5-difluoro-6-((5-methyl- IH-pyrazol-3-yl)amino)
pyridin-2-yD)methyl)piperidine-4-carboxylic acid

305, 1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3,5-difluoro-6-((5-methyl- IH-pyrazol-3-yl)amino
)pvridin-2-yl)methyl)piperidine-4-carboxvlic acid

196, 1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-pyrazol -3-yl)amino)-4-propi
onylpyridin-2-yl)methyl)piperidine-4-carboxylic acid

197 4-((4-acetyl-3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-(3-¢
hloro-2-fluorobenzyl)piperidine-4-carboxylic acid

308, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pvridin-2-yl)methyl)piperidine-4-carboxylic acid

399 4-((4-acetyl-3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-
1-(3-chloro-2-fluorobenzyl)piperidine-4-carboxylic acid

400, 1-(3-chloro-2-fluorobenzyl)-4-((4-(1, 1-difluoroethyl)-3,5-difluoro-6-((5-methyl-1H-pyrazo
1-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxvlic acid

401, 1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-(3-m
cthyloxetan-3-yl)pvridin-2-yl)methyl)piperidine-4-carboxylic acid

100, 1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-4-( 1 -fluorocthyl)-6-((5-methyl- 1 H-pyrazol-3-
yl)amino)pvridin-2-yl)methyl)piperidine-4-carboxylic acid

403, 1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-(met
hylsulfonyl)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

404.

1-(3-chloro-2-fluorobenzyl)-4-((4-(1,1-difluoroethyl)-3-fluoro-5-methyl-6-((5-methyl-1H-
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pyrazol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)-4

0. -(3-methyloxetan-3-yl)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

406, 1-(3-chloro-2-fluorobenzyl)-4-((3,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin
-2-yl)methyl)piperidine-4-carboxylic acid

107, 1-(3-chloro-2-fluorobenzyl)-4-((3,4,5-trimethyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyrid
in-2-yl)methyl)piperidine-4-carboxvlic acid

408, 1-(3-chloro-2-fluorobenzyl)-4-((4-cthyl-3,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amino
)pvridin-2-yl)methyl)piperidine-4-carboxvlic acid

400, 1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pvridin-2-yl)methyl)piperidine-4-carboxylic acid

410, 1-(3-chloro-2-fluorobenzyl)-4-((3,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-prop
ionylpyridin-2-yl)methyl)piperidine-4-carboxylic acid

11 4-((4-acetyl-3,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-(3-
chloro-2-fluorobenzyl)piperidine-4-carboxylic acid

s 1-(3-chloro-2-fluorobenzyl)-4-((5-methyl-6-((5-methyl- IH-pyrazol-3-yl)amino)pyridin-2-y
D)methyl)piperidine-4-carboxylic acid

13, 1-(3-chloro-2-fluorobenzyl)-4-((4,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin
-2-yl)methyl)piperidine-4-carboxylic acid

m 1-(3-chloro-2-fluorobenzyl)-4-((4-cthyl-5-methyl-6-((5-methyl- 1H-pyrazol-3-yl)amino)pyr
idin-2-yl)methyl)piperidine-4-carboxvylic acid

415, 1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)p
vyridin-2-yl)methyl)piperidine-4-carboxylic acid

416, 1-(3-chloro-2-fluorobenzyl)-4-((5-methyl-6-((5-methyl- 1H-pyrazol-3-yl)amino)-4-propion
vlpyridin-2-yl)methyl)piperidine-4-carboxylic acid

a7 4-((4-acetyl-5-methyl-6-((5-methyl- 1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-(3-chlo
ro-2-fluorobenzyl)piperidine-4-carboxylic acid

418, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol -3-yl)amino)py
ridin-2-yl)methyl)piperidine-4-carboxylic acid

410, 1-(3-chloro-2-fluorobenzyl)-4-((4-cthyl-3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-vl)methyl)piperidine-4-carboxylic acid

120, 1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)
amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

0l 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)-4
-propionylpyridin-2-yl)methvl)piperidine-4-carboxvlic acid

ey (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amin

o)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
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(2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((3,4,5-trimethyl-6-((5-methyl- 1H-pyrazo

42 1-3-y)amino)pyridin-2-yl)methyl)piperidine-4-carboxvlic acid

104, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-3,5-dimethyl-6-((5-methyl-1H-pyrazol-3-
vl)amino)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

15, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3,5-dimethyl-6-((5-methyl-1H-pyrazol -3
-yl)amino)pyvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

126, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amin
0)-4-propionylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxvlic acid

07 (2R,4R)-4-((4-acetyl-3,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)meth
y1)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

108, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((5-methyl-6-((5-methyl-1H-pyrazol-3-yl
)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

429, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

430, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-5-methyl-6-((5-methyl- 1H-pyrazol-3-yl)a
mino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

51 (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)
amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

ey (2R 4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((5-methyl-6-((5-methyl-1H-pyrazol-3-yl
)amino)-4-propionylpyridin-2-yl)methyl)piperidine-4-carboxvlic acid

133, (2R ,4R)-4-((4-acetyl-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-
1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

134, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-3-fluoro-5-methyl-6-((5-methyl-1H-pyraz
ol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

135, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3-fluoro-5-methyl-6-((5-methyl-1H-pyra
zol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

136, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)
amino)-4-propionylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

137 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-4-((R)-1-fluoroethyl)-6-((5-methyl-1H-p
yrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

438, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-4-((S)-1-fluoroethyl)-6-((5-methyl-1H-p
yrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

439, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(1,1-difluoroethyl)-5-fluoro-6-((5-methyl-1H-p
yrazol-3-yl)amino)pyridin-2-yl)methvl)-2-methylpiperidine-4-carboxylic acid

240, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(3-methyloxetan-3-yl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

441.

(2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5'-fluoro-6'-((5-methyl-1H-pyrazol-3-yl)amino)-|
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2, 4'-bipyridin]-2'-yl)methyl)-2-methylpiperidine-4-carboxylic acid

(2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-

2 (pyrimidin-2-yD)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

143, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5'-fluoro-3-methyl-6'-((5-methyl-1H-pyrazol-3-yl
)amino)-|2,4'-bipyridin]-2'-yl)methyl)-2-methylpiperidine-4-carboxvlic acid

444, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5'-fluoro-6'-((5-methyl- 1H-pyrazol-3-yl)amino)-[
3.4'-bipyridin]-2'-yl)methyl)-2-methylpiperidine-4-carboxylic acid

145, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(pyridazin-3-yl)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

446, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(oxazol-2-yl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

447 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(thiazol-2-yD)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

448, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-4-(1-methyl-1H-imidazol-2-y1)-6-((5-me
thyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

249, 6-(((2R.4R)-4-carboxy-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidin-4-yl)methyl)-3-fluo
r0-2-((5-methyl-1H-pyrazol-3-yl)amino)isonicotinic acid

450, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(dimethylcarbamoyl)-5-fluoro-6-((5-methyl-1H
-pyrazol-3-vl)amino)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

451, (2R, 4R)-4-((4-(azetidine-1-carbonyl)-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridi
n-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

452, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(morpholine-4-carbonyl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

453, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(4-methylpiperazine-1-carbonyl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

454, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-5-fluoro-3-methyl-6-((5-methyl-1H-pyra
zol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

455, (2R 4R)-4-((4-acetyl-5-fluoro-3-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)
methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

456, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-4-isobutyryl-6-((5-methyl- 1 H-pyrazol -3-
yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

457 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
pivaloylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

458, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3'-fluoro-5'-methyl-6'-((5-methyl-1H-pyrazol-3-yl
)amino)-|2,4'-bipyridin]-2'-yl)methyl)-2-methylpiperidine-4-carboxvlic acid

450, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)

amino)-4-(pyrimidin-2-yl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
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(2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)

100, amino)-4-(oxazol-2-yl)pyridin-2-yl)methvyl)-2-methylpiperidine-4-carboxvlic acid

161, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-4-isobutyryl-3-methyl-6-((5-methyl-1H-
pyrazol-3-yl)amino)pvyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

162, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-3-methyl-6-((5-methyl-1H-pyrazol-3-yl)
amino)-4-pivaloylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

163, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-isobutyryl-5-methyl-6-((5-methyl-1H-
pyrazol-3-yl)amino)pvyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

164, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)
amino)-4-pivaloylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

465, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-4-((R)-1-fluoroethyl)-6-((5-methyl -1
H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

466, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-4-((S)-1-fluoroethyl )-6-((5-methyl-1
H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

167, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3',5'-difluoro-6'-((5-methyl-1H-pyrazol-3-yl)amin
0)-[2,4'-bipyridin]-2'-yl)methyl)-2-methylpiperidine-4-carboxvylic acid

468, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino
)-4-(pyrimidin-2-yl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

469, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3',5'-difluoro-3-methyl-6'-((5-methyl-1H-pyrazol -
3-yDamino)-| 2 4'-bipyridin]-2'-yl)methyl)-2-methylpiperidine-4-carboxylic acid

470, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3',5'-difluoro-6'-((5-methyl-1H-pyrazol-3-yl)amin
0)-]3,4'-bipyridin]-2'-yl)methyl)-2-methylpiperidine-4-carboxylic acid

471 (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino
)-4-(pyridazin-3-yl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

ey (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino
)-4-(oxazol-2-yl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

473, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino
)-4-(thiazol-2-yl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

474, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-4-(1-methyl-1H-imidazol -2-y1)-6-((5
-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

475, 2-(((2R 4R)-4-carboxy-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidin-4-yl)methyl)-3,5-dif
luoro-6-((5-methyl-1H-pyrazol-3-yl)amino)isonicotinic acid

476, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(dimethylcarbamoyl)-3,5-difluoro-6-((5-methyl
-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methvlpiperidine-4-carboxylic acid

177 (2R 4R)-4-((4-(azetidine-1-carbonyl)-3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxvlic acid

478.

(2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino
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)-4-(morpholine-4-carbonyl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

(2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino

479. )-4-(4-methylpiperazine-1-carbonyl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic
acid

430, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-4-isobutyryl-6-((5-methyl- IH-pyrazo
1-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

481, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino
)-4-pivaloylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxvlic acid

ey (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-((R)-1-fluoroethyl)-6-((5-methyl-1H-p
yrazol-3-yl)amino)pyridin-2-yl)methvl)-2-methylpiperidine-4-carboxylic acid

483, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-((S)-1-fluoroethyl)-6-((5-methyl-1H-p
yrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

484, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3'-fluoro-6'-((5-methyl- 1H-pyrazol-3-yl)amino)-[
3.4'-bipyridin]-2'-yl)methyl)-2-methylpiperidine-4-carboxylic acid

485, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(pyridazin-3-yl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

436, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(oxazol-2-yl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

487, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(thiazol-2-yD)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxvylic acid

488, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-methyl-1H-imidazol-2-y1)-6-((5-me
thyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxvlic acid

450, (2R, 4R)-4-((4-(azetidine-1-carbonyl)-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridi
n-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

490, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
pivaloylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

401, 1-(3-chloro-2-fluorobenzyl)-4-((4-(1, 1-difluoroethyl)-3-fluoro-6-((5-methyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

ey (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,4-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

403, (2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-hydroxy-6-((3-methyl-1H-pyrazol-5-yl)amino)
pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

404, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(2,2 2-trifluoroacetyl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

405, (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-

(oxetane-3-carbonyl)pvridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
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(2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-(2-fluoro-5-((5-methyl-1H-1,2 4-triazol-3-yl)amino
)benzyl)-2-methylpiperidine-4-carboxvlic acid

496.

METHODS OF PREPRATION

The compounds of the present invention can be prepared in a number ways well known to one
skilled in the art of organic synthesis using the methods described below or variations thereon as
appreciated by those skilled in the art. The references cited herein are hereby incorporated by
reference in their entirety.

The methods of synthesis described herein after are intended as an illustration of the invention,
without restricting its subject matter and the scope of the compounds claimed to these examples.
Where the preparation of starting compounds is not described, they are commercially obtainable or
may be prepared analogously to known compounds or methods described herein. Compounds of any
of the formulae desctribed herein may be synthesized by reference to methods illustrated in the
following schemes. As shown herein, the end compound is a product having the same structural
formula depicted as any of formulaes. It will be understood that any compound of the formulaes may
be prepared by the suitable selection of reagents with appropriate substitution. Solvents, temperature,
pressures, and other reaction conditions may be readily selected by one of ordinary skill in the art.
Protecting groups are manipulated according to standard methods of organic synthesis (T. W. Green
and P. G. M. Wuts (1999) Protective Groups in Organic Synthesis, 3™ edition, John Wiley & Sons).
These groups are removed at certain stage of the compound synthesis using the methods that are
apparent to those skilled in the art.

For illustrative purposes, Schemes 1, 2 and 3 show a general synthetic method for preparing the
compounds described herein. For a more detailed description of the individual reaction steps, see the
Examples section below. Those skilled in the art will appreciate that other synthetic routes may be
used to synthesize the compounds. In addition, many of the compounds prepared by the methods
described below can be further modified in light of this disclosure using conventional chemistry well
known those skilled in the art.

Scheme 1
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General routes to compounds illustrated in the invention is described in Scheme 1, where the L,
L., Y, Y1, Yo, Y3, p, Xy, Xz, Ary, Arp, and Z etc. substituents are defined previously in the text or a
functional group that can be converted to the desired final substituent. The substituent Hal is a halide,
5 and Xj; and X, is a leaving group such as a halide or OH that can easily converted to a leaving group
such as triflate or tosylate.
As depicted in Scheme 1, nucleophilic substitution reaction of 1 with the aromatic heterocyclic
benzyl halides 2 to give 3. Palladium catalysed cross coupling reaction of 3 and 4 can provide 5. The
deprotection reaction of 5 gives 6. Nucleophilic substitution or condensation reaction of 6 with 7 can

10 be required to obtain the final product 8.
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General routes to compounds illustrated in the invention is described in Scheme 2, where the L,
L2, Y, Y1, Y2, Y3, p, Xy, Xz, Ary, A, Ry; and Z etc. substituents are defined previously in the text or

15  afunctional group that can be converted to the desired final substituent. The substituent Hal is a
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halide, and X3 and X, is a leaving group such as a halide or OH that can easily converted to a leaving
group such as triflate or tosylate.

As depicted in Scheme 2, 10 reacts with nucleophilic reagents to give 11 under alkaline
conditions, using alkaline such as lithium diisopropylamide (LDA), Lithium bis(trimethylsilyl)amide
(HMDSL1) etc. The synthesis method of other steps is shown in scheme 1.

Scheme 3
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General routes to compounds illustrated in the invention is described in Scheme 2, where the L,
L., Y, Y1, Yo, Y3, p, Xy, Xy, Ary, Arp, Ry, and Z etc. substituents are defined previously in the text or
a functional group that can be converted to the desired final substituent. The substituent Hal is a
halide, and X3 and X, is a leaving group such as a halide or OH that can easily converted to a leaving
group such as triflate or tosylate. X5 is a protecting group, C;-C4 lower alkyl, PMB etc.

It will be appreciated that other synthetic routes may be available for practice of the present
invention.

The invention is further illustrated by the following examples, which may be synthesized and
isolated as free bases or as salts.

The present invention also provides a pharmaceutical composition comprising a therapeutically
effective amount of at least one compound or pharmaceutically acceptable salt thereof of Formula I,
IL 11, IV, V, VI or VII, and at least one pharmaceutically acceptable excipient. In composition, the
said compound or pharmaceutically acceptable salt thereof of Formula I, IL, I, IV, V, VI or VII, in
a weight ratio to the said excipient within the range from about 0.0001 to about 10.

The present invention additionally provides a use of at least one compound or pharmaceutically
acceptable salt thereof of Formula I, I1, IIL, IV, V, VI or VII, and/or a pharmaceutical composition

described herein for the manufacture of a medicament.
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In some embodiments, a medicament thus prepared can be used for the treatment or prevention
of cancer or cancer metastasis.

In some embodiments, a medicament thus prepared can be used as an Aurora A selective
inhibitor.

In some embodiments, the cancer is selected from the group consisting of small cell lung cancer,
colorectal cancer, gastric cancer, prostate cancer, breast cancer, triple-negative breast cancer, cervical
cancer, head and neck cancer, esophageal cancer, ovarian cancer, non-small cell lung cancer,
non-Hodgkin lymphoma, or any of combination thereof.

In some preferred embodiments, the cancer is selected from small cell lung cancer, prostate
cancer, triple-negative breast cancer, cervical cancer, or head and neck cancer.

At least one compound or pharmaceutically acceptable salt thereof of Formula I, 11, IIT, IV, V,
VI or VII, and/or a pharmaceutical composition described herein, which is for use in the treatment of
cancer or the prevention of cancer metastasis.

In some embodiments, the cancer is selected from the group consisting of small cell lung cancer,
colorectal cancer, gastric cancer, prostate cancer, breast cancer, triple-negative breast cancer, cervical
cancer, head and neck cancer, esophageal cancer, ovarian cancer, non-small cell lung cancer,
non-Hodgkin lymphoma, or any of combination thereof.

In some embodiments, the cancer is selected from small cell lung cancer, prostate cancer,
triple-negative breast cancer, cervical cancer, or head and neck cancer.

At least one compound or pharmaceutically acceptable salt thereof of Formula I, 11, IIT, IV, V,
VI or VII, and/or a pharmaceutical composition described herein, which is used as an Aurora A
selective inhibitor.

At least one compound or pharmaceutically acceptable salt thereof of Formula I, 11, IIT, IV, V,
VI or VII, and/or a pharmaceutical composition described herein, which is used as a medicament.

The present invention additionally provides a method of treating a patient having a condition
which is mediated by the activity of Aurora A, said method comprising administering to the patient a
therapeutically effective amount of at least one compound or pharmaceutically acceptable salt thereof
of Formula I, 11, IIL, IV, V, VI or VII, and/or a pharmaceutical composition described above.

In some embodiments, the condition mediated by the activity of Aurora A is cancer.
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In some embodiments, the condition mediated by the activity of Aurora A is small cell lung
cancer, colorectal cancer, gastric cancer, prostate cancer, breast cancer, triple-negative breast cancer,
cervical cancer, head and neck cancer, esophageal cancer, ovarian cancer, non-small cell lung cancer,
non-Hodgkin lymphoma, or any of combination thereof.

In some embodiments, the cancer is selected from small cell lung cancer, prostate cancer,
triple-negative breast cancer, cervical cancer, or head and neck cancer.

The present invention additionally provides a method of treating cancer selected from the group
consisting of small cell lung cancer, colorectal cancer, gastric cancer, prostate cancer, breast cancer,
triple-negative breast cancer, cervical cancer, head and neck cancer, esophageal cancer, ovarian
cancer, non-small cell lung cancer, or non-Hodgkin lymphoma in a mammal comprising
administering to a mammal in need of such treatment an effective amount of at least one compound or
pharmaceutically acceptable salt of Formula I, I, III, IV, V, VI or VII, and/or a pharmaceutical
composition of described above.

The term “halogen”, as used herein, unless otherwise indicated, means fluoro, chloro, bromo or
iodo. The preferred halogen groups include F, Cl and Br. The terms "haloC;_salkyl",
"haloC,.¢alkenyl", "haloC,.calkynyl" and "haloC;.salkoxy" mean a Ci.salkyl, Cs.salkenyl, C,.salkynyl
or Cy_¢alkoxy in which one or more (in particular, 1 to 3) hydrogen atoms have been replaced by
halogen atoms, especially fluorine or chlorine atoms. In some embodiment, preferred are
fluoroC,_ealkyl, fluoroC,.salkenyl, fluoroC,.¢alkynyl and fluoroC;_salkoxy groups, in particular
fluoroC,salkyl, for example, CF3, CHF,, CH,F, CH,CH,F, CH,CHF,, CH,CF3 and fluoroC;_salkoxy
groups, for example, OCF;, OCHF,, OCH,F, OCH,CH,F, OCH,CHF, or OCH,CFj3, and most
especially CF3, OCF3 and OCHF;.

As used herein, unless otherwise indicated, alkyl includes saturated monovalent hydrocarbon
radicals having straight, branched or cyclic moieties. For example, alkyl radicals include methyl,
ethyl, propyl, isopropyl, cyclopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, cyclobutyl, n-pentyl, 3-
(2-methyl) butyl, 2-pentyl, 2-methylbutyl, neopentyl, cyclopentyl, n- hexyl, 2-hexyl, 2-methylpentyl
and cyclohexyl. Similary, C;g, as in Cy.galkyl is defined to identify the group as having 1, 2, 3, 4, 5,

6, 7 or 8 carbon atoms in a linear or branched arrangement.
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Alkylene means a difunctional group obtained by removal of a hydrogen atom from an alkyl
group that is defined above. For example, methylene (i.e., -CH,-), ethylene (i.e., -CH,-CH;- or —
CH(CHs)-) and propylene (i.e., -CH,-CH,- CH;-, -CH(-CH;-CHj3)- or —CH,-CH(CH3)-).

Alkenyl and alkynyl groups include straight, branched chain or cyclic alkenes and alkynes.
Likewise, “Cs,.salkenyl" and “C,.salkynyl"means an alkenyl or alkynyl radicals having 2, 3,4, 5, 6, 7
or 8 carbon atoms in a linear or brached arrangement.

Alkoxy radicals are oxygen ethers formed from the previously described straight, branched
chain or cyclic alkyl groups.

The term “aryl”, as used herein, unless otherwise indicated, refers to an unsubstituted or
substituted mono- or polycyclic ring system containing carbon ring atoms. The preferred aryls are
mono cyclic or bicyclic 6-10 membered aromatic ring systems. Phenyl and naphthyl are preferred
aryls. The most preferred aryl is phenyl.

The term “heterocyclic ring” or “heterocyclyl”, as used herein, unless otherwise indicated, refers
to unsubstituted and substituted mono- or polycyclic non-aromatic ring system containing one or
more heteroatoms. Preferred heteroatoms include N, O, and S, including N-oxides, sulfur oxides, and
dioxides. Preferably the ring is three to eight membered and is either fully saturated or has one or
more degrees of unsaturation. Multiple degrees of substitution, preferably one, two or three, are
included within the present definition.

Examples of such heterocyclic groups include, but are not limited to azetidinyl, pyrrolidinyl,
piperidinyl, piperazinyl, oxopiperazinyl, oxopiperidinyl, oxoazepinyl, azepinyl, tetrahydrofuranyl,
dioxolanyl, tetrahydroimidazolyl, tetrahydrothiazolyl, tetrahydrooxazolyl, tetrahydropyranyl,
morpholinyl, thiomorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone and oxadiazolyl.

The term “heteroaryl”, as used herein, unless otherwise indicated, represents an aromatic ring
system containing carbon(s) and at least one heteroatom. Heteroaryl may be monocyclic or
polycyclic, substituted or unsubstituted. A monocyclic heteroaryl group may have 1 to 4 heteroatoms
in the ring, while a polycyclic heteroaryl may contain 1 to 10 hetero atoms. A polycyclic heteroaryl
ring may contain fused, spiro or bridged ring junction, for example, bycyclic heteroaryl is a
polycyclic heteroaryl. Bicyclic heteroaryl rings may contain from 8 to 12 member atoms. Monocyclic

heteroaryl rings may contain from 5 to 8 member atoms (cabons and heteroatoms). Examples of
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heteroaryl groups include, but are not limited to thienyl, furanyl, imidazolyl, isoxazolyl, oxazolyl,
pyrazolyl, pyrrolyl, thiazolyl, thiadiazolyl, triazolyl, pyridyl, pyridazinyl, indolyl, azaindolyl,
indazolyl, benzimidazolyl, benzofuranyl, benzothienyl, benzisoxazolyl, benzoxazolyl,
benzopyrazolyl, benzothiazolyl, benzothiadiazolyl, benzotriazolyl adeninyl, quinolinyl or
isoquinolinyl.

The term “cycloalkyl” refers to a substituted or unsubstituted monocyclic, bicyclic or polycyclic
non-aromatic saturated ring, which optionally includes an alkylene linker through which the
cycloalkyl may be attached. Examplary " cycloalkyl" groups includes but not limited to, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl and so on.

The term “carbonyl”, “=07, “-C=0", “C=0", “-CO”, “-C(0)” and “”CO refers to the group

3

The term “oxo0” refers to the radical =O.

Whenever the term “alkyl” or “aryl” or either of their prefix roots appear in a name of a
substituent (e.g., aralky or dialkylamino) it shall be interpreted as including those limitations given
above for “alkyl” and “aryl”. Designated numbers of carbon atoms (e.g., Cj-¢) shall refer
independently to the number of carbon atoms in an alkyl moiety or to the alkyl portion of a larger
substituent in which alkyl appears as its prefix root.

wherein the term "substituted" refers to a group mentioned above in which one or more
(preferably 1-6, more preferably 1-3) hydrogen atoms are each independently replaced with the same
or different substituent(s). Typical substituents include, but are not limited to, X, Cj-salkyl, Cj-salkoxy,
Cs.20 cycloalkyl, -OR 3, SR13, =0, =S, -C(O)R3, -C(S)R13, =NRy3, -C(O)OR 3, -C(S)OR 3, -NR 3R 14,
-C(O)NR 3R 4, cyano, nitro, -S(O);R13, -OS(0,)OR 3, -OS(0);R 3, or -OP(O)(OR13)(OR4); wherein
each X isindependently a halogen (F, CI, Br or I), and R;3 and Ry4 is independently selected from -H,
Ci.6 alkyl and C,¢ haloalkyl. In some embodiments, the substituent(s) is independently selected from
the group consisting of -F, -Cl, -Br, -1, -OH, trifluromethoxy, ethoxy, propyloxy, iso-propyloxy,
n-butyloxy, isobutyloxy, t-butyloxy, -SCHj3 , -SC,Hs , formaldehyde group,

-C(OCHa3), cyano, nitro,CF3 ,-OCF3;, amino, dimethylamino, methyl thio, sulfonyl and acetyl.

Particularly preferred substituent(s) is -F, -Cl or -Br.
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Compounds described herein, such as certain compounds of Formula I, II, IIL, IV, V, VI or VII
may contain asymmetrically substituted carbon atoms (or chiral centers) in the R or S configuration.
The present invention includes racemic mixtures, relative and absolute stereoisomers, and mixtures
of relative and absolute stereoisomers.

The compounds described herein, when specifically designated as the R- or S- isomer, either in a
chemical name or in a drawing, should be understood as an enriched R-isomer or S-isomer,
respectively. For example, in any of the embodiments described herein, such enriched R- or
S-designated isomer can be substantially free (e.g., with less than 5%, less than 1%, or non-detectable,
as determined by chiral HPLC) of the other isomer for the respective chiral center. The enriched R-
or S-isomers can be prepared by methods exemplified in this application, such as by using a chiral
auxiliary such as R- or S-tert-butylsulfinamide in the synthetic process. Other methods for prepaing
the enriched R- or S-isomers herein include, but are not limited to, chiral HPLC purifications of a
stereoisomeric mixture, such as a racemic mixture. General methods for separating stereoisomers
(such as enantiomers and/or diastereomers) using HPLC are known in the art.

Compounds described herein can exist in isotope-labeled or -enriched form containing one or
more atoms having an atomic mass or mass number different from the atomic mass or mass number
most abundantly found in nature. Isotopes can be radioactive or non-radioactive isotopes. Isotopes of
atoms such as hydrogen, carbon, phosphorous, sulfur, fluorine, chlorine, and iodine include, but are
not limited to 2H, 3H, 13C, 14C, 15N, 180, 32P, 35S, 18F, 36Cl, and 1251. Compounds that contain
other isotopes of these and/or other atoms are within the scope of this invention. In some
embodiments, one or more hydrogen atoms of any of the compounds described herein can be
substituted with deuterium to provide the corresponding deterium-labeled or -enriched compounds.

The term “subject” (alternatively referred to herein as “patient”) as used herein refers to an
animal, preferably a mammal, most preferably a human, who has been the object of treatment,
observation or experiment.

Compounds of Formula I, IL, III, TV, V, VI or VII may have different isomeric forms. For
example, any asymmetric carbon atom may be present in the (R)-, (S)- or (R,S)-configuration,

preferably in the (R)- or (S)-configuration. Substituents at a double bond or especially a ring may be
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present m cis-( = Z-) or trans (= E-) form. The compounds may thus be present as mixtures of isomers
or preferably as pure isomers, preferably as pure diastereomers or pure enantiomers.

Where the plural form (e.g. compounds, salts) is used, this includes the singular (e.g. a single
compound, a single salt). “A compound” does not exclude that (e.g. in a pharmaceutical formulation)
more than one compound of the Formula I, IL, IIL, TV, V, VI or VII (or a salt thereof) is present, the "a"
merely representing the indefinite article. “A” can thus preferably be read as “one or more”, less
preferably alternatively as “one”.

The term “composition”, as used herein, is intended to encompass a product comprising the
specified ingredients in the specified amounts, as well as any product which results, directly or
indirectly, from combinations of the specified ingredients in the specified amounts. Accordingly,
pharmaceutical compositions containing the compounds of the present invention as the active
ingredient as well as methods of preparing the instant compounds are also part of the present
invention. Furthermore, some of the crystalline forms for the compounds may exist as polymorphs
and as such are intended to be included in the present invention. In addition, some of the compounds
may form solvates with water (i.e., hydrates) or common organic solvents and such solvates are also
intended to be encompassed within the scope of this invention.

The compounds of the present invention may also be present in the form of pharmaceutically
acceptable salts. For use in medicine, the salts of the compounds of this invention refer to non-toxic
“pharmaceutically acceptable salts”. The pharmaceutically acceptable salt forms include
pharmaceutically acceptable acidic/anionic or basic/cationic salts. The pharmaceutically acceptable
acidic/anionic salt generally takes a form in which the basic nitrogen is protonated with an inorganic
or organic acid. Representative organic or inorganic acids include hydrochloric, hydrobromic,
hydriodic, perchloric, sulfuric, nitric, phosphoric, acetic, propionic, glycolic, lactic, succinic, maleic,
fumaric, malic, tartaric, citric, benzoic, mandelic, methanesulfonic, hydroxyethanesulfonic,
benzenesulfonic, oxalic, pamoic, 2-naphthalenesulfonic, p-toluenesulfonic, cyclohexanesulfamic,
salicylic, saccharinic or trifluoroacetic. Pharmaceutically acceptable basic/cationic salts include, and
are not limited to aluminum, calcium, chloroprocaine, choline, diethanolamine, ethylenediamine,

lithium, magnesium, potassium, sodium and zinc.
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The present invention includes within its scope the prodrugs of the compounds of this invention.
In general, such prodrugs will be functional derivatives of the compounds that are readily converted
in vivo into the required compound. Thus, in the methods of treatment of the present invention, the
term “administering” shall encompass the treatment of the various disorders described with the
compound specifically disclosed or with a compound which may not be specifically disclosed, but
which converts to the specified compound in vivo after administration to the subject. Conventional
procedures for the selection and preparation of suitable prodrug derivatives are described, for
example, in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier, 1985.

It is intended that the definition of any substituent or variable at a particular location in a
molecule be independent of its definitions elsewhere in that molecule. It is understood that
substituents and substitution patterns on the compounds of this invention can be selected by one of
ordinary skill in the art to provide compounds that are chemically stable and that can be readily
synthesized by techniques know in the art as well as those methods set forth herein.

The present invention includes compounds described can contain one or more asymmetric
centers and may thus give rise to diastereomers and optical isomers. The present invention includes
all such possible diastereomers as well as their racemic mixtures, their substantially pure resolved
enantiomers, all possible geometric isomers, and pharmaceutically acceptable salts thereof.

The above Formula I, II, II1, IV, V, VI or VII are shown without a definitive stereochemistry at
certain positions. The present invention includes all stereoisomers of Formula L, IL IIT, IV, V, VI or
VII and pharmaceutically acceptable salts thereof. Further, mixtures of stereoisomers as well as
isolated specific stereoisomers are also included. During the course of the synthetic procedures used
to prepare such compounds, or in using racemization or epimerization procedures known to those
skilled in the art, the products of such procedures can be a mixture of stereoisomers.

When a tautomer of the compound of Formula L, I, IIL, IV, V, VI or VII exists, the present
invention includes any possible tautomers and pharmaceutically acceptable salts thereof, and
mixtures thereof, except where specifically stated otherwise.

When the compound of Formula I, IL, III, IV, V, VI or VII and pharmaceutically acceptable salts
thereof exist in the form of solvates or polymorphic forms, the present invention includes any

possible solvates and polymorphic forms. A type of a solvent that forms the solvate is not particularly
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limited so long as the solvent is pharmacologically acceptable. For example, water, ethanol, propanol,
acetone or the like can be used.

The term “pharmaceutically acceptable salts” refers to salts prepared from pharmaceutically
acceptable non-toxic bases or acids. When the compound of the present invention is acidic, its
corresponding salt can be conveniently prepared from pharmaceutically acceptable non-toxic bases,
including inorganic bases and organic bases. When the compound of the present invention is basic, its
corresponding salt can be conveniently prepared from pharmaceutically acceptable non-toxic acids,
including inorganic and organic acids. Since the compounds of Formula L, I, 1T, IV, V, VI or VII are
intended for pharmaceutical use they are preferably provided in substantially pure form, for example
at least 60% pure, more suitably at least 75% pure, especially at least 98% pure (% are on a weight for
weight basis).

The pharmaceutical compositions of the present invention comprise a compound represented by
Formula I, IL, II1, IV, V, VI or VII (or a pharmaceutically acceptable salt thereof) as an active
ingredient, a pharmaceutically acceptable carrier and optionally other therapeutic ingredients or
adjuvants. The compositions include compositions suitable for oral, rectal, topical, and parenteral
(including subcutaneous, intramuscular, and intravenous) administration, although the most suitable
route in any given case will depend on the particular host, and nature and severity of the conditions
for which the active ingredient is being administered. The pharmaceutical compositions may be
conveniently presented in unit dosage form and prepared by any of the methods well known in the art
of pharmacy.

In practice, the compounds represented by Formula I, I, IIL, IV, V, VI or VII, or a prodrug, or a
metabolite, or pharmaceutically acceptable salts thereof, of this invention can be combined as the
active ingredient in intimate admixture with a pharmaceutical carrier according to conventional
pharmaceutical compounding techniques. The carrier may take a wide variety of forms depending on
the form of preparation desired for administration, e.g., oral or parenteral (including intravenous).
Thus, the pharmaceutical compositions of the present invention can be presented as discrete units
suitable for oral administration such as capsules, cachets or tablets each containing a predetermined
amount of the active ingredient. Further, the compositions can be presented as a powder, as granules,

as a solution, as a suspension in an aqueous liquid, as a non-aqueous liquid, as an oil-in-water
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emulsion, or as a water-in- oil liquid emulsion. In addition to the common dosage forms set out above,
the compound represented by Formula I, 1T, III, IV, V, VI or VII, or a pharmaceutically acceptable
salt thereof, may also be administered by controlled release means and/or delivery devices. The
compositions may be prepared by any of the methods of pharmacy. In general, such methods include
a step of bringing into association the active ingredient with the carrier that constitutes one or more
necessary ingredients. In general, the compositions are prepared by uniformly and intimately
admixing the active ingredient with liquid carriers or finely divided solid carriers or both. The product
can then be conveniently shaped into the desired presentation.

Thus, the pharmaceutical compositions of this invention may include a pharmaceutically
acceptable carrier and a compound, or a pharmaceutically acceptable salt, of Formula I, 11, IIL, IV, V,
VIor VIL The compounds of Formula L, 11, III, IV, V, VI or VII, or pharmaceutically acceptable salts
thereof, can also be included in pharmaceutical compositions in combination with one or more other
therapeutically active compounds.

The pharmaceutical carrier employed can be, for example, a solid, liquid, or gas. Examples of
solid carriers include lactose, terra alba, sucrose, talc, gelatin, agar, pectin, acacia, magnesium
stearate, and stearic acid. Examples of liquid carriers are sugar syrup, peanut oil, olive oil, and water.
Examples of gaseous carriers include carbon dioxide and nitrogen. In preparing the compositions for
oral dosage form, any convenient pharmaceutical media may be employed. For example, water,
glycols, oils, alcohols, flavoring agents, preservatives, coloring agents, and the like may be used to
form oral liquid preparations such as suspensions, elixirs and solutions; while carriers such as
starches, sugars, microcrystalline cellulose, diluents, granulating agents, lubricants, binders,
disintegrating agents, and the like may be used to form oral solid preparations such as powders,
capsules and tablets. Because of their ease of administration, tablets and capsules are the preferred
oral dosage units whereby solid pharmaceutical carriers are employed. Optionally, tablets may be
coated by standard aqueous or nonaqueous techniques.

A tablet containing the composition of this invention may be prepared by compression or
molding, optionally with one or more accessory ingredients or adjuvants. Compressed tablets may be
prepared by compressing, in a suitable machine, the active ingredient in a free-flowing form such as

powder or granules, optionally mixed with a binder, lubricant, inert diluent, surface active or
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dispersing agent. Molded tablets may be made by molding in a suitable machine, a mixture of the
powdered compound moistened with an inert liquid diluent. Each tablet preferably contains from
about 0.05mg to about 5g of the active ingredient and each cachet or capsule preferably containing
from about 0.05mg to about 5g of the active ingredient. For example, a formulation intended for the
oral administration to humans may contain from about 0.5mg to about 5g of active agent,
compounded with an appropriate and convenient amount of carrier material which may vary from
about 5 to about 95 percent of the total composition. Unit dosage forms will generally contain
between from about Img to about 2g of the active ingredient, typically 25mg, S0mg, 100mg, 200mg,
300mg, 400mg, 500mg, 600mg, 800mg, or |000mg.

Pharmaceutical compositions of the present invention suitable for parenteral administration may
be prepared as solutions or suspensions of the active compounds in water. A suitable surfactant can be
included such as, for example, hydroxypropylcellulose. Dispersions can also be prepared in glycerol,
liquid polyethylene glycols, and mixtures thereof in oils. Further, a preservative can be included to
prevent the detrimental growth of microorganisms.

Pharmaceutical compositions of the present invention suitable for injectable use include sterile
aqueous solutions or dispersions. Furthermore, the compositions can be in the form of sterile powders
for the extemporaneous preparation of such sterile injectable solutions or dispersions. In all cases, the
final injectable form must be sterile and must be effectively fluid for easy syringability. The
pharmaceutical compositions must be stable under the conditions of manufacture and storage; thus,
preferably should be preserved against the contaminating action of microorganisms such as bacteria
and fungi. The carrier can be a solvent or dispersion medium containing, for example, water, ethanol,
polyol (e.g., glycerol, propylene glycol and liquid polyethylene glycol), vegetable oils, and suitable
mixtures thereof.

Pharmaceutical compositions of the present invention can be in a form suitable for topical use
such as, for example, an aerosol, cream, ointment, lotion, dusting powder, or the like. Further, the
compositions can be in a form suitable for use in transdermal devices. These formulations may be
prepared, utilizing a compound represented by Formula L 11, ITI, IV, V, VI or VII of this invention, or

a pharmaceutically acceptable salt thereof, via conventional processing methods. As an example, a
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cream or ointment is prepared by admixing hydrophilic material and water, together with about Swt%
to about 10wt% of the compound, to produce a cream or ointment having a desired consistency.

Pharmaceutical compositions of this invention can be in a form suitable for rectal administration
wherein the carrier is a solid. It is preferable that the mixture forms unit dose suppositories. Suitable
carriers include cocoa butter and other materials commonly used in the art. The suppositories may be
conveniently formed by first admixing the composition with the softened or melted carrier(s)
followed by chilling and shaping in molds.

In addition to the aforementioned carrier ingredients, the pharmaceutical formulations described
above may include, as appropriate, one or more additional carrier ingredients such as diluents, buffers,
flavoring agents, binders, surface-active agents, thickeners, lubricants, preservatives (including
antioxidants) and the like. Furthermore, other adjuvants can be included to render the formulation
isotonic with the blood of the intended recipient. Compositions containing a compound described by
Formula I, IL, L, IV, V, VI or VII, or pharmaceutically acceptable salts thereof, may also be prepared
in powder or liquid concentrate form.

Generally, dosage levels on the order of from about 0.01mg/kg to about 150mg/kg of body
weight per day are useful in the treatment of the above-indicated conditions, or alternatively about
0.5mg to about 7g per patient per day. For example, inflammation, cancer, psoriasis, allergy/asthma,
disease and conditions of the immune system, disease and conditions of the central nervous system
(CNS), may be effectively treated by the administration of from about 0.01 to 50mg of the compound
per kilogram of body weight per day, or alternatively about 0.5mg to about 3.5g per patient per day.

It is understood, however, that the specific dose level for any particular patient will depend upon
a variety of factors including the age, body weight, general health, sex, diet, time of administration,
route of administration, rate of excretion, drug combination and the severity of the particular disease
undergoing therapy.

These and other aspects will become apparent from the following written description of the

invention.
Examples

The following Examples are provided to better illustrate the present invention. All parts and

percentages are by weight and all temperatures are degrees Celsius, unless explicitly stated
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otherwise.

The compounds described herein can be prepared in a number of ways based on the teachings
contained herein and synthetic procedures known in the art. In the description of the synthetic
methods described below, it is to be understood that all proposed reaction conditions, including
choice of solvent, reaction atmosphere, reaction temperature, duration of the experiment and
workup procedures, can be chosen to be the conditions standard for that reaction, unless otherwise
indicated. It is understood by one skilled in the art of organic synthesis that the functionality present
on various portions of the molecule should be compatible with the reagents and reactions proposed.
Substituents not compatible with the reaction conditions will be apparent to one skilled in the art,
and alternate methods are therefore indicated. The starting materials for the examples are either
commercially available or are readily prepared by standard methods from known materials.

Examples are provided herein to facilitate a more complete understanding of the disclosure.
The following examples serve to illustrate the exemplary modes of making and practicing the
subject matter of the disclosure. However, the scope of the disclosure is not to be construed as

limited to specific embodiments disclosed in these examples, which are illustrative only.

Meanings of abbreviations are as follows.

CCly Carbontetrachloride

EtOAc Ethyl acetate

ACN Acetonitrile

MeOH Methanol

DCM Dichloromethane

DIBAH Diisobutylalumium hydride
EtOH Ethanol

NaBH4 Sodium borohydride
NH,C1 Ammonium chloride

THF Tetrahydrofuran

K;5POy4 Potassium phosphate

H, Hydrogen

DIEA N,N-Diisopropylethylamine
Pd/C Palladium-carbon
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LDA Lithium diisopropylamide

CsF Cesium fluoride

K,CO; Potassium carbonate

XPhos 2-(2,4,6-Triisopropylphenethyl)phenyl)dicyclohexylphosphine
(SP-4-4)-[2'-Amino[ 1, 1'-biphenyl]-2-yl]chloro[dicyclohexyl[2

XPhos.Pd.G2 ',4' 6'-tris(1-methylethyl)[ 1,1'-biphenyl]-2-yl ]phosphine]pallad
ium

Cs,COs Cesium carbonate

HCI Hydrochloric acid

HATU Azabenzotriazolyl tetramethyluronium hexafluorophosphate

DAST (N,N-diethylamino)sulfurtrifluoride

SOClL, Dichlorosulfoxide

HOBT 1-Hydroxybenzotrizole

Pd,(dba); Tris(dibenzylideneacetone)dipalladium(0)

Pd(dppf)Cl, [1,1'-Bis(diphenylphosphino)ferrocene]dichloropalladium(II)

ETCI 1-Ethyl[3-(dimethylamino)propyl]carbodiimide

NCS N-Chlorosuccinimide

AIBN Azodiisobutyronitrile

NBS N-Bromosuccinimide

TFA 2,2 2-Trifluoroacetic acid

RT Room temperature

min minute(s)

h hour(s)

INT Intermediate

TLC Thin layer chromatography

Prep - TLC Preparative thin layer chromatography

Prep - HPLC Preparation high performance liquid chromatography

Syntheses of Intermediates:

6-bromo-2-(bromomethyl)-3-fluoropyridine

FN
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A solution of 6-bromo-3-fluoro-2-methylpyridine (20.17 g, 106.15 mmol) in CCl4 (300 mL),
NBS (28.49 g, 160.07 mmol) and benzoyl peroxide (5.17 g, 21.34 mmol) was stirred at reflux for
overnight under nitrogen. The reaction was cooled to room temperature. The resulting mixture was
added saturated sodium bicarbonate aqueous solution and extracted with ethyl acetate. The organic
layer was washed with brine, dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure. The obtained residue was purified by C18 reversed phase column chromatography
eluting with H;O/ACN to afford 6-bromo-2-(bromomethyl)-3-fluoropyridine (13.78 g, Y=48%) as a
white solid. LCMS (ESI, m/z): 270 [M+H]"

INTA2: 2-(bromomethyl)-6-chloro-3-fluoropyridine
Br | N

N
7 >F

Cl

A solution of 2-chloro-3-fluoro-6-methylpyridine (23.55 g, 161.787 mmol) in ACN (400 mL),
NBS (43.06 g, 241.932 mmol) and AIBN (14.10 g, 85.867 mmol) was stirred at 80°C for overnight
under nitrogen. The reaction was cooled to room temperature. The mixture was added saturated
sodium bicarbonate aqueous solution and extracted with ethyl acetate. The organic layer was
washed with brine, dried over anhydrous sodium sulfate, filtered and concentrated under reduced
pressure. The resulting residue was purified by C18 reversed phase column chromatography eluting
with H,O/ACN to afford 2-(bromomethyl)-6-chloro-3-fluoropyridine (18.72 g, Y=52%) as a yellow
oil. LCMS (ESI, m/z): 224, 226 [M+H]".

INT A3: 2-(bromomethyl)-6-chloro-3,5-dimethylpyrazine

Step 1: (6-chloro-3,5-dimethylpyrazin-2-yl)methanol

HOA%N
NP

Cl
Ethyl 6-chloro-3,5-dimethylpyrazine-2-carboxylate (0.846 g, 3.941 mmol) was dissolved in
anhydrous THF under nitrogen. A solution of DIBAH (3.9 mL, 3.900 mmol) 1M in THF was added
slowly at -30 °C~-50 °C under nitrogen. The resulting mixture was allowed to warm to room

temperature. After completion, the reaction was quenched with saturated ammonium chloride
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aqueous solution (20 mL) at 0~10 °C. The resulting solution was diluted with brine and extracted
with 50 mL of EtOAc washed with. The organic layer was washed with brine, dried over anhydrous
sodium sulfate, filtered and concentrated under reduced pressure. The resulting residue was
purified by silica gel column chromatography eluting with EtOAc/ hexane (0~30%) to afford 702
mg of the title compound as a white solid. LCMS (ESI, m/z): 173 [M+H]".

Step 2: 2-(bromomethyl)-6-chloro-3,5-dimethylpyrazine

Br/\%N
NP

Cl

A solution of (6-chloro-3,5-dimethylpyrazin-2-yl)methanol (0.642g, 3.719 mmol),
triphenylphosphine (2.986 g, 11.385 mmol) in THF (40 mL) was cooled to 0°C~10°C under
nitrogen. NBS (2.085 g, 11.715 mmol) in THF (20 mL) was added to the above solution. The
reaction mixture was allowed to warm to room temperature and stirred for 2 h. The resulting
solution was diluted with brine and extracted with 50 mL of EtOAc. The organic layer was washed
with brine, dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure.
The resulting residue was purified by silica gel column chromatography eluting with EtOAc/
hexane (0~10%) to afford 559 mg of the title compound as a white solid. LCMS (ESI, m/z):
235,237 [M+H]'".

INT A4: 2-(bromomethyl)-6-chloro-3-methylpyridine

Step 1: (6-chloro-3-methylpyridin-2-yl)methanol

X

=
HO N~ Cl

To a solution of methyl-6-chloro-3-methylpicolinate (2.046 g, 11.023 mmol) in methanol (30
mL) was added NaBH,4 (570 mg, 15.066 mmol) at 0 °C. The reaction mixture was stirred for 3 h at
room temperature. The resulting solution was diluted with water and extracted with ethyl acetate.
The organic layer was dried over anhydrous sodium sulfate, filtered and concentrated under

reduced pressure. The resulting residue was purified by CI18 reversed phase column
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chromatography eluting with H;O/ACN to afford (6-chloro-3-methylpyridin-2-yl)methanol (1.23 g
Y=71%) as a yellow oil. LCMS (ESI, m/z): 158 [M+H]".

Step 2: 2-(bromomethyl)-6-chloro-3-methylpyridine

X

Br N7 el

To a solution of (2-chloro-5-fluoropyrimidin-4-yl)methanol (804 mg, 4.946 mmol) in DCM
(10 mL) was added tribromophosphine (2.880 g, 10.640 mmol) at 0 °C. The resulting mixture was
stirred for 3 h at room temperature. The reaction solution was quenched with saturated NH4Cl
aqueous solution. The resulting mixture was extracted with ethyl acetate, dried over anhydrous
sodium sulfate, filtered and concentrated under reduced pressure. The resulting residue was
purified by C18 reversed phase column chromatography eluting with H,O/ACN to afford
2-(bromomethyl)-6-chloro-3-methylpyridine (326 mg, Y=29%) as a yellow oil. LCMS (ESL, m/z):
220 [M+H]".

INT AS: 2-bromo-4-(bromomethyl)-5-methylthiazole

Step 1: (2-bromo-5-methylthiazol-4-yl)methanol

To a solution of methyl 2-bromo-5-methylthiazole-4-carboxylate (5.179g, 21.937 mmol) in
methanol (100 mL) and water (10mL) was added NaBH,4 (4.474 g, 118.258 mmol) at 0 °C. The
reaction mixture was stirred for 3 h at room temperature. The resulting solution was diluted with
water and extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate,
filtered and concentrated under reduced pressure. The resulting residue was purified by C18
reversed phase column  chromatography  eluting with H,O/ACN to  afford
(2-bromo-5-methylthiazol-4-yl)methanol (1996 mg, Y=44%) as a yellow oli. LCMS (ESI, m/z):

208 [M+H]".

Step 2: 2-bromo-4-(bromomethyl)-5-methylthiazole
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Br%
N>
p¢
To a solution of (2-bromo-5-methylthiazol-4-yl) methanol (1.70 g, 8.170 mmol) in THF (20
mL) was added triphenylphosphine (2.37 g, 9.036 mmol) and carbon tetrabromide (3.00 g, 9.046
mmol) at 0 °C. The reaction mixture was stirred for 3 h at room temperature. The resulting solution
was diluted with water and extracted with ethyl acetate. The organic layer was dried over anhydrous
sodium sulfate, filtered and concentrated under reduced pressure. The resulting residue was
purified by C18 reversed phase column chromatography eluting with H,O/ACN to afford
2-bromo-4-(bromomethyl)- S-methylthiazole (890 mg, Y=40%) as a yellow oil. LCMS (ESI, m/z):
270 [M+H]".
The following compounds were synthesized using the above procedure or modifications to the

above procedure with the corresponding starting materials.

F
INT A6 G
N_
Cl
Gl _N
INTA7 \[ jﬁBr
o
N
Cl
INT A8 | N

N
~

' N" Br

N Br

INT A10 Br/\[ I
s

F
INT A1l N Br
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F

INT A12: Bré(j/Br
F
N
INTA13 2 L
cI” N Br

INT A14: 4-chloro-2-(chloromethyl)-6-methylpyrimidine

N

A mixture of 2-(chloromethyl)-6-methylpyrimidin-4-ol (1.87g, 11.792mmol) and phosphorus
oxychloride (15 mL) was stirred at 80 °C for 1 h. The mixture was added saturated sodium
bicarbonate aqueous solution to adjust pH to 7~8. The resulting mixture was extracted with DCM
(50 mL). The organic layer was washed with brine (100 mL), dried over anhydrous sodium sulfate,
filtered and concentrated under reduced pressure. The resulting residue was purified by C18
reversed phase column  chromatography  eluting with H,O/ACN to  afford
4-chloro-2-(chloromethyl)-6-methylpyrimidine (1.74 g, Y=83%) as a yellow oil. LCMS (ESIL,
m/z): 177 [M+H]".

INT A1S: 2-bromo-6-(bromomethyl)-4-fluoropyridine

Step 1: 2-bromo-4-fluoro-6-methylpyridine
F

/ﬁj\
w
N Br

To a solution of 2-bromo-6-methylpyridin-4-amine (2.08 g, 11.121 mmol) in pyridinium
fluoride (30 mL) was added sodium nitrite (1.42 g, 20.581 mmol). The reaction mixture was heated
to 55 °C and stirred for 3 h. The reaction solution was cooled to room temperature. The resulting
solution was diluted with water and extracted with ethyl acetate. The organic layer was dried over
anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The resulting residue
was purified by C18 reversed phase column chromatography eluting with H,O/ACN to afford
2-bromo-4-fluoro-6-methylpyridine (669mg, Y=32%) as a yellow oil. LCMS (ESI, m/z): 190, 192
[M+H]".
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Step 2: 2-bromo-6-(bromomethyl)-4-fluoropyridine

F
~

B P
r N~ Br

Following the procedure analogous to that described in the synthesis of INT Al,
2-bromo-4-fluoro-6-methylpyridine (341 mg, 1.795 mmol) was converted to the title compound

483 g, Y=100%) as a red oil. LCMS (ESI, m/z): 270 [M+H]".
g

INT A16: 2-(bromomethyl)-6-chloro-4-cyclopropyl-3- fluoropyridine
Step 1: 6-chloro-3-fluoro-4-iodo-2-methylpyridine

Cl )

N
7 F

A solution of diisopropylamine (13.54 g, 133.809 mmol) in THF (30 mL) was added n-butyl
lithium (2.5M) in hexane (47 mL, 117.500 mmol) dropwise at -78°C under nitrogen. The reaction
was stirred at 0°C for 1 h. A solution of 6-chloro-3-fluoro-2-methylpyridine (10.37 g, 71.241 mmol)
in THF (20 ml) was added above solution at -78 °C. The resulting solution was stirred at -40°C for
1h.

A solution of iodine (24.71 g, 97.357 mmol) in THF (20 ml) was added at -78°C. The solution
was stirred at -60°C for 1 h. The reaction solution was quenched with saturated NH4Cl aqueous
solution. The resulting mixture was extracted with ethyl acetate. The organic layer was dried over
anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The resulting residue
was purified by C18 reversed phase column chromatography eluting with H,O/ACN to afford
6-chloro-3-fluoro-4-iodo-2-methylpyridine (13.46g, Y=70%) as white solid. LCMS (ESI, m/z):
272 [M+H]'".

Step 2: 6-chloro-4-cyclopropyl-3-fluoro-2-methylpyridine

Cl
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To a solution of 6-chloro-3-fluoro-4-iodo-2-methylpyridine (2083 mg, 7.673 mmol) in toluene
(30 mL) and water (5 mL) was added cyclopropylboronic acid (1207mg, 14.052mmol),
palladium(IIl) acetate (353 mg, 1.572 mmol), tricyclohexylphosphonium tetrafluoroborate (1135
mg, 3.082mmol) and K3PO4 (6319 mg, 29.769 mmol) under nitrogen. The reaction mixture was
heated to 110 °C and stirred for 12 h. The reaction was cooled to room temperature. The resulting
solution was diluted with water and extracted with ethyl acetate. The organic layer was dried over
anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The resulting residue
was purified by C18 reversed phase column chromatography eluting with H,O/ACN to afford
6-chloro-4-cyclopropyl-3-fluoro-2-methylpyridine (1.30g, Y=91%) as white solid. LCMS (ESI,
m/z); 186 [M+H]".

Step 3: 2-(bromomethyl)-6-chloro-4-cyclopropyl-3-fluoropyridine

Br

Following the procedure analogous to that described in the synthesis of INT A2,
6-chloro-4-cyclopropyl-3-fluoro-2-methylpyridine (1.30 g, 7.003 mmol ) was converted to the title
compound (302 mg, Y=16% ) as a yellow oil. LCMS (ESI, m/z): 264 [M+H]".

INT A17: 2-(bromomethyl)-6-chloro-3-fluoro-5- methylpyridine
Step 1: methyl 3-amino-5-methylpicolinate

HaN =

—~0 X

N

|
ol

A solution of 3-amino-5-methylpicolinonitrile (4.75¢g, 35.674 mmol) in 12M hydrochloric acid
aqueous solution (50 mL) was stirred at refluxed for 24 h. After the reaction completion, the solvent
was evaporated. The resulting residue was added methanol (100mL) and 98% sulphuric acid (10
mL). The reaction mixture was refluxed for 24 h. The resulting solution was adjusted pH to 7~8
with saturated sodium bicarbonate aqueous solution. The resulting mixture was extracted with

DCM. The organic layer was washed with brine, dried over anhydrous sodium sulfate, filtered and
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concentrated under reduced pressure to afford methyl 3-amino-5-methylpicolinate (4.70g, Y=72%)
as a yellow solid. LCMS (ESI, m/z): 167 [M+H]".

Step 2: methyl 3-amino-6-chloro-5-methylpicolinate

To a solution of methyl 3-amino-5-methylpicolinate (8.5 g, 51.150 mmol) in ACN (100 mL)
was added NCS (9.20 g, 68.897 mmol) under nitrogen. The reaction mixture was heated to 70 °C
and stirred for 12 h. The reaction was cooled to room temperature. The resulting solution was
diluted with water and extracted with ethyl acetate. The organic layer was washed with saturated
sodium bicarbonate aqueous solution, dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure. The resulting residue was purified by C18 reversed phase
column chromatography eluting with H,O/ACN to afford methyl 3-amino-6-chloro-5-
methylpicolinate (6.17g Y=60%) as a yellow solid. LCMS (ESI, m/z): 201 [M+H]".

Step 3: methyl 6-chloro-3-fluoro-5-methylpicolinate

Following the procedure analogous to that described in Step 1 for the synthesis of INT A1S5,
methyl 3-amino-6-chloro-5-methylpicolinate (5.96 g, 29.708 mmol) was converted to the title
compound (3.67g, Y=65% ) as a yellow oil. LCMS (ESI, m/z):204 [M+H]".

Step 4: (6-chloro-3-fluoro-5-methylpyridin-2-yl) methanol

F#

HO N |
N Cl
Following the procedure analogous to that described in Step 4 for the synthesis of INT AS5,
methyl 6-chloro-3-fluoro-5-methylpicolinate (3.57 g, 18.832 mmol) was converted to the title

compound (1.60g, Y=48% ) as a white solid. LCMS (ESIL, m/z):176 [M+H]".

Step 5: 2-(bromomethyl)-6-chloro-3-fluoro-5-methylpyridine
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P~

Br. X

N™ CI

Following the procedure analogous to that described in Step 1 for the synthesis of INT AS,
(6-chloro-3-fluoro-5-methylpyridin-2-yl )methanol (1.50 g, 8.543 mmol ) was converted to the title
compound (1.93 g, Y=95%) as a yellow oil. LCMS (ESI, m/z): 238 [M+H]".

INT A18: 2-(bromomethyl)-3,5-difluoropyridine
Step 1: 3-amino-5-fluoropicolinonitrile

HoN o~ F

~

NC™ N

A solution of 5-fluoro-3-nitropicolinonitrile (20.01 g, 119.751 mmol) in methanol (250 mL) was
purged with nitrogen and pressurized with H,. The solution was added Pd/C (9.23 g, 86.732 mmol)
and stirred for 16 h. After completion, the mixture was filtrated and washed the filter cake with
methanol (200 mL x 3). The filtrate was removed under reduced pressure to afford

3-amino-5-fluoropicolinonitrile (15.42 g, 94%) as a yellow solid. LCMS (ESI, m/z): 138 [M+H]".

Step 2: methyl 3-amino-5-fluoropicolinate

HoN F

A solution of 3-amino-5-fluoropicolinonitrile (17.49g, 127.558 mmol) in 12M hydrochloric
acid aqueous solution (250mL) was refluxed for 24 h. After completion, the solvent was
evaporated. The resulting residue was added methanol (300mL) and 98% sulphuric acid (60mL).
The reaction mixture was refluxed for 24 h before it was cooled to room temperature. The resulting
solution was added saturated sodium bicarbonate aqueous solution to adjust pH to 7~8. The
resulting mixture was extracted with DCM. The organic layer was washed with brine, dried over
anhydrous sodium sulfate, filtered and concentrated under reduced pressure to afford methyl

3-amino-5- fluoropicolinate (16.60 g, Y=76%) as a yellow solid. LCMS (ESI, m/z): 171 [M+H]".

Step 3: methyl-3,5-difluoropicolinate
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To a solution of methyl 3-amino-5-fluoropicolinate (16.60g, 97.566 mmol) in pyridinium
fluoride (220 mL) was added sodium nitrite (13.87 g, 201.028 mmol). The mixture was heated to 55
°C and stirred for 3 h. The reaction mixture was cooled to room temperature. The resulting solution
was diluted with water and extracted with ethyl acetate. The organic layer was dried over anhydrous
sodium sulfate, filtered and concentrated under reduced pressure. The resulting residue was
purified by C18 reversed phase column chromatography eluting with H,O/ACN to afford
methyl-3,5-difluoropicolinate (10.86g, Y=64%) as a yellow oil. LCMS (ESI, m/z): 174 [M+H]".

Step 4: (3,5-difluoropyridin-2-yl) methanol

FeonF

HO | N/

To a solution of methyl-3,5-difluoropicolinate (10.86 g, 62.732 mmol) in methanol (100 mL)
and water (20mL) was added NaBH, (7.39 g, 195.335 mmol) at 0 °C. The mixture was stirred for 3
h at room temperature. The resulting solution was diluted with water and extracted with ethyl
acetate. The organic layer was dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure. The resulting residue was purified by CI18 reversed phase column
chromatography eluting with H,O/ACN to afford (3,5-difluoropyridin-2-yl)methanol (8.19g
Y=90%) as a yellow oil. LCMS (ESI, m/z): 146 [M+H]".

Step 5: 2-(bromomethyl)-3,5-difluoropyridine

Feo o F

B ~
r N

Following the procedure analogous to that described in Step 2 for the synthesis of INT AS5,
(3,5-difluoropyridin-2-yl)methanol (8.19 g, 56.441 mmol ) was converted to the title compound
(9.16 g, Y=78%) as a yellow oil. LCMS (ESI, m/z): 208, 210 [M+H]".

INT B1: di-tert-butyl-piperidine-1,4-dicarboxylate

Step 1: 1-(tert-butoxycarbonyl)piperidine-4-carboxylic acid
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HO.__O

N
oA, -

To a solution of 1-(tert-butyl) 4-methyl piperidine-1,4-dicarboxylate (4.95 g, 20.35 mmol), THF
(90 mL), methanol (90 mL) and water (30 mL) was added lithium hydroxide (2.39 g, 99.715 mmol).
The solution was stirred at room temperature for overnight. The resulting mixture was adjusted pH to
5 with 1IN HCI aqueous solution, extracted with ethyl acetate (500 mL) and washed with brine. The
organic layer was dried over anhydrous sodium sulfate, filtered and concentrated under reduced
pressure to give 1-(tert-butoxycarbonyl) piperidine-4-carboxylic acid (4.55 g, crude) as a white solid.
The crude product is directly used in the next step without purification. LCMS (ESI, m/z): 230
[M+H]".

Step 2: di-tert-butyl piperidine-1,4-dicarboxylate
\i/o o)
.
oy L
A solution of 1-(tert-butoxycarbonyl)piperidine-4-carboxylic acid (4.55 g, crude),
4-dimethylaminopyridine (0.64 g, 5.24 mmol) and di-tert-butyl dicarbonate (9.02 g, 41.33 mol) in
tert-butanol (50 mL) was stirred at room temperature for overnight. The reaction solution was heated
to 30 °C and stirred for overnight. The solvent was evaporated to remove. The resulting residue was
purified by silica gel column chromatography eluting with EtOAc/hexane (0~10%) to afford
di-tert-butyl piperidine-1,4-dicarboxylate (5.23 g, Y=92%) as a white solid. LCMS (ESI, m/z): 286
[M+H]".

INT B2: di-tert-butyl (2R,4R)-2-methylpiperidine- 1,4-dicarboxylate

Step 1: methyl 2-methylpiperidine-4-carboxylate hydrochloride
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HCI
N
A solution of methyl 2-chloro-6-methylpyridine-4-carboxylate (99.10 g, 533.924 mmol),
platinum dioxide (10.46 g, 46.064 mmol) and acetic acid (1.0 L) was purged with nitrogen and
pressurized with H,. The reaction mixture was heated at 65 °C for 24 h. After completion, the reaction
solution was filtered and the filtrate was removed under reduced pressure. The resulting residue was
added methyl tert-butyl ether (1 L) and stirred at room temperature. The resulting solids was rinsed

with methyl tert-butyl ether (2x500 mL), collected and dried under vacuum to provide the title
compound as a white solid (101.70 g). LCMS (ESI, m/z): 158 [M+H]".

Step 2: methyl-1-(4-methoxybenzyl)-2-methylpiperidine-4-carboxylate

|

A solution of methyl 2-methylpiperidine-4-carboxylate (99.62g, 514.379 mmol), potassium
carbonate (284.360 g, 2.058 mol) in ACN (1.2 L) was refluxed for 2 h. The reaction was cooled to
room temperature. The resulting solution was added 4-methoxybenzyl chloride (80.556 g, 514.379
mmol) dropwise and stirred for overnight. After completion, the mixture was filtered and the filtrate
was removed under reduced pressure. The residue was dissolved in EtOAc¢ and added 4N HCI
aqueous solution to adjust pH tol. The organic layer was separated, washed with saturated sodium
bicarbonate aqueous solution and brine, dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure. The resulting residue was purified by C18 reversed phase
column chromatography eluting with H,O/ACN to afford methyl
1-[(4-methoxyphenyl )methyl]-2-methyl- piperidine-4-carboxylate (113.09 g) as a yellow oil. LCMS
(ESI, m/z): 278 [M+H]".
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Step 3: methyl (2R,4R)-1-(4-methoxybenzyl)-2-methylpiperidine-4-carboxylate

Two enantiomers of methyl 1-(4-methoxybenzyl)-2-methylpiperidine-4-carboxylate (36.67 g)
was separated using chiral chromatography. Stationary phase: CHIRALPAK IA, Column size: 0.46
cm LD. x 15 cm L, mobile phase: n-hexane/EtOH 0.1% DIEA=75/25(V/V), flow rate: 1.0 mL/min,
wave length: UV 210nm, temperature: 25 °C. The first eluted enantiomer was collected as the title
compound (20.01 g, 54.67% yield; Rr =2.615 min; LCMS (ESI, m/z): 278 [M+H]"), the second
eluted enantiomer was collected to give 15.88 g, Rr =4.449 min; LCMS (ESL m/z): 278 [M+H]".

Step 4: methyl-(2R,4R)-2-methylpiperidine-4-carboxylate-hydrochloride

OO

HCI
N

A solution of methyl (2R,4R)-1-(4-methoxy benzyl )-2-methylpiperidine-4- carboxylate (50.75g,
182.977 mmol) in methanol (500 mL) was added Pd/C (10.44 g, 98.102 mmol), purged with nitrogen
and pressurized with H,. The mixture was heated to 45 °C and stirred for 16 h. After completion, the
resulting mixture was filtered and the filter cake was washed with methanol (200 mLx3). The filtrate
was collected and removed under reduced pressure. The resulting residue was added 4M HCl/ethyl
acetate and stirred 2 h at room temperature. The solid was collected. The filter cake was rinsed with
ethyl acetate and dried under vacuum to afford methyl (2R,4R)-2-methyl piperidine-4-carboxylate
hydrochloride (32.97 g, Y=93%) as a white solid. LCMS (ESI, m/z): 158 [M+H]".

Step 5: 1-(tert-butyl)-4-methyl (2R,4R)-2-methylpiperidine-1,4-dicarboxylate
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A solution of (2R,4R)-2-methylpiperidine-4-carboxylate hydrochloride (32.87 g, 169.721
mmol), N,N-diisopropylethylamine (102.58 g,793.702 mmol), N-(4-pyridyl) dimethylamine (3.14 g,
25.703 mmol) and di-tert-butyl dicarbonate (56.31 g, 258.011 mmol) in DCM (500 mL) was stirred at
room temperature for 2 h. The resulting solution was diluted with water and extracted with DCM. The
organic layer was dried over anhydrous sodium sulfate, filtered and concentrated under reduced
pressure. The resulting residue was purified by a silica gel column chromatography (eluent: 0~100%
hexane/DCM) to afford 1-(tert-butyl) 4-methyl (2R,4R)-2-methylpiperidine-1,4- dicarboxylate
(37.11 g, Y=84.97%) as a yellow oil. LCMS (ESI, m/z): 258 [M+H]".

Step 6: (2R,4R)- 1-(tert-butoxycarbonyl)-2-methylpiperidine-4-carboxylic acid

Oy OH

N
|

Boc

A mixture of 1-(tert-butyl) 4-methyl (2R 4R)-2-methylpiperidine-1,4- dicarboxylate (37.11 g,
144.214 mmol) in THF (260 mL) and water (130 mL) was added lithium hydroxide (16.95 g, 707.775
mmol). The reaction mixture was stirred at room temperature for overnight. The resulting solution
was added 1N HCI aqueous solution to adjust pH to 3~4 and extracted with ethyl acetate. The organic
layer was washed with brine, dried over anhydrous sodium sulfate, and concentrated under reduced
pressure to give (2R ,4R)-1-(tert-butoxycarbonyl)-2-methyl piperidine-4-carboxylic acid (39.5 g,
crude) as a yellow oil. LCMS (ESI, m/z): 244 [M+H]".

Step 7: di-tert-butyl-(2R,4R)-2-methylpiperidine-1,4-dicarboxylate
o o\{/
Boc
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A solution of (2R, 4R)-1-(tert-butoxycarbonyl)-2-methylpiperidine-4-carboxylic acid (39.5 g,
crude), N-(4-pyridyl)-dimethylamine (4.84 g, 39.618 mmol) and di-tert-butyl-di-carbonate (63.94 g,
292972 mmol) in tert-Butanol (400 mL) was stirred at room temperature for overnight under
nitrogen. After completion, the resulting solution was diluted with water and extracted with ethyl
acetate. The organic layer was washed with brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The resulting residue by a silica gel column chromatography
(eluent: 0~10% ethyl acetate/ hexane) to afford di-tert-butyl (2R, 4R)-2-methylpiperidine-1,4-
di-carboxylate (35.7 g, Y=73%) as a white solid. LCMS (ESI, m/z): 300 [M+H]".

The following compounds were synthesized using the above procedure with the corresponding

OYO\{/
INT B3 O
"’//

starting materials.

INT B4

Boc

INT BS: methyl 1-(3-chloro-2-fluorobenzyl)-2- ethylpiperidine-4-carboxylate

Step 1: methyl 2-vinylisonicotinate

Os O
N
| Ao

To a solution of methyl 2-bromoisonicotinate (3.05 g, 14.12 mmol) in 1,4-dioxane (60 mL)
was added tributyl(vinyl)stannane (7.44 g, 23.46 mmol), tetrakis(triphenylphosphine)palladium
(1.72 g, 1.49 mmol) and cesium fluoride (4.37 g, 28.77 mmol) under nitrogen. The reaction mixture
was stirred at 80 °C for 4 h. After cooling to room temperature, the resulting mixture was diluted
with ethyl acetate (50 mL) and filtered. The filtrate was concentrated under reduced pressure. The

resulting residue was purified with column chromatography on silica gel eluting with ethyl
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acetate/hexane (10%~30% to afford methyl 2-vinylisonicotinate (1.65 g) as light yellow oil. LCMS
(ESI, m/z): 164 [M+H]".

Step 2: methyl 2-ethylpiperidine-4-carboxylate

Os O

N
To a solution of methyl 2-vinylisonicotinate (1.65 g, 10.11 mmol) in HOAc (30 mL) was
added PtO, (0.48 g, 2.11 mmol). The mixture was purged with nitrogen and pressurized with Hs.
The reaction mixture was stirred at 65 °C for 16 h. The resulting mixture was cooled to room
temperature and filtered. The filter cake was washed with HOAc (3x50 mL) and the filtrate was
concentrated under vacuum afford crude methyl 2-ethylpiperidine- 4-carboxylate (1.83 g) as light

yellow oil. LCMS (ESI, m/z): 172 [M+H]".

Step 3: methyl 1-(3-chloro-2-fluorobenzyl)-2-ethylpiperidine-4-carboxylate

Os O

Cl

To a solution of methyl 2-ethylpiperidine-4-carboxylate (1.83 g, 10.50 mmol) in ACN (30 mL)
was added K,COj3 (4.65 g, 33.65 mmol) and 1-(bromomethyl)-3-chloro- 2-fluorobenzene (3.05 g,
13.06 mmol). The reaction mixture was stirred at room temperature for 16 h. The resulting mixture
was diluted with ethyl acetate (50 mL) and filtered. The filter cake was washed with ethyl acetate
(3x50 mL) and the filtrate was concentrated under vacuum. The resulting residue was purified by
column chromatography on silica gel eluting with ethyl acetate/hexane (0%~30%) to afford methyl
1-(3-chloro-2- fluorobenzyl)-2-ethylpiperidine-4-carboxylate (2.36 g) as colorless oil. LCMS (ESI,

m/z): 314 [M+H]".

INT B6: methyl 1-(3-chloro-2-fluorobenzyl)-2,6- dimethylpiperidine-4-carboxylate
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Step 1: methyl 2,6-dimethylpiperidine-4-carboxylate

Ox O

N

A solution of methyl 2,6-dimethylisonicotinate (1.92g, 11.623mmol), platinum dioxide (236 mg,
1.039 mmol ) in acetic acid (20 mL) was purged with nitrogen and pressurized with H,. The reaction
mixture was heated at 65 °C for 24 h. After completion, the resulting mixture was filtered and the
filtrate was removed under reduced pressure. The resulting residue was added methyl tert-butyl ether
(20 mL) and stirred at room temperature for 1 h. The solids was collected and dried in vacuum to
provide methyl-2,6-dimethyl- piperidine-4-carboxylate (1.72 g Y=94% ) as a white solid. LCMS
(ESI, m/z): 172 [M+H]".

Step 2: methyl 1-(3-chloro-2-fluorobenzyl)-2,6-dimethylpiperidine-4-carboxylate

|
(ONge)

Cl

To a solution of methyl 2-methylpiperidine-4-carboxylate (520 mg, 3.037mmol) in acetonitrile
(30ml) was added 1-(bromomethyl)-3-chloro-2-fluorobenzene (830mg, 3.714mmol) and K,CO3
(1.26g, 9.117mmol) at room temperature. The resulting mixture was stirred for 3 h at room
temperature before it was filtrated. The filtrate was removed under reduced pressure. The resulting
residue was purified by C18 reversed phase column chromatography eluting with H;O/ACN to
afford methyl-1-(3-chloro-2-fluorobenzyl)-2,6-dimethyl- piperidine-4-carboxylate (500 mg
Y=52%) as a yellow oil. LCMS (ESI, m/z): 314 [M+H]".

The following compounds were synthesized using the above procedure with the corresponding

starting materials.
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INT B7

pd

-

Cl

INT C1: di-tert-butyl (2R,4R)-4-((6-chloro-5- fluoropyridin-2-yl) methyl)-2

methylpiperidine-1,4-dicarboxylate

O%_/O

: F
O . V(\I LDA -70°C
Br .
N N~ el
Boc

A solution of diisopropylamine (928 mg, 9.171 mmol) in THF (2 ml) was cooled to -70~80 ° C

5 under nitrogen. n-Butyl lithium 2.5 M in THF (4.0 ml, 10 mmol) was added and the resulting
solution was stirred at 0 °C for 30 min. Then a solution of INT B2 (1.28 g, 4.275 mmol) in THF (4
ml) was added slowly and the reaction was stirred at -50°C~ -70°C for 1 h.
A solution of INT A2 (1094 mg, 4.874 mmol) was added to above solution and the reaction
solution was stirred at - 70 °C to~80 ° C for 2 h. After completion, the resulting solution was
10  quenched with saturated ammonium chloride aqueous solution (50 mL) and extracted with EtOAc
(100 ml x 3). The organic layer was concentrated under reduced pressure. The resulting residue was
purified by C18 reverse phase chromatography eluting with H;O/ACN to afford 879 mg of the title
compound. LCMS (ESI, m/z): 443 [M+H]".
The following compounds were synthesized using the above procedure with the corresponding

15  starting materials.

INT C2
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INT C3

INT C4

INT CS

INT C6: di-tert-butyl (2R,4R)-4-((6-chloro-3,5-d ifluoropyridin-2-yl)methyl)-2-
methylpiperidine-1,4-dicarboxylate
Step 1: di-tert-butyl-(2R,4R)-4-((3,5-difluoropyridin-2-yl) methyl)-2-methyl-

piperidine-1,4-dicarboxylate

Following the procedure analogous to that described in the synthesis of INT C1, INT A18
(5.62 g,27.019 mmol ) and INT B2 (5.98 g, 19.973 mmol) was converted to the title compound
(747 g, Y=88% ) as a yellow oil. MS: 427 [M+H]".

Step 2: 2-(((2R,4R)-1,4-bis(tert-butoxycarbonyl)-2-methylpiperidin-4-yl) methyl)-

3,5-difluoropyridine-1-oxide
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To a solution of di-tert-butyl (2R,4R)-4-((3,5-difluoropyridin-2-yl)methyl)-2-methyl-
piperidine-1,4-dicarboxylate (7.47 g, 17515 mmol) in DCM (60 mL) was added
m-chloroperoxybenzoic (6.12 g,35.465 mmol) at O °C. The reaction mixture was stirred for 4 h at
room temperature. The resulting solution was diluted with water and extracted with ethyl acetate.
The organic layer was dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure. The resulting residue was purified by CI18 reversed phase column
chromatography eluting  with  H,O/ACN  to  afford  2-(((2R,4R)-1,4-bis(tert-
butoxycarbonyl)-2-methylpiperidin-4-yl)methyl)-3,5-difluoropyridine-1-oxide (2.06 g Y=27%) as
a yellow oli.MS: 443 [M+1]".

Step 3: di-tert-butyl-(2R,4R)-4-((6-chloro-3,5-difluoropyridin-2-yl) methyl)-2-

methylpiperidine-1,4-dicarboxylate

To a solution of  2-(((2R,4R)-1,4-bis(tert-butoxycarbonyl)-2-methylpiperidin-4-
yDmethyl)-3,5-difluoropyridine 1-oxide (2.06 g, 4.656 mmol) in DMF (10 mL) was added
phosphorus oxychloride (6.41 g, 41.805 mmol) at 0 °C. The reaction mixture was stirred for 4 h at
room temperature. The resulting solution was diluted with water and extracted with ethyl acetate.
The organic layer was dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure. The resulting residue was purified by CI18 reversed phase column
chromatography eluting with H,O/ACN to afford di-tert-butyl-(2R,4R)-4-((6-chloro-
3,5-difluoropyridin-2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate (1.23 g Y=57%) as a
yellow oli.MS: 461 [M+1]".

Example 1

1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)m
ethyl)piperidine-4-carboxylic acid

Step 1: methyl 1-(3-chloro-2-fluorobenzyl)piperidine-4-carboxylate
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Cl
To a solution of methyl piperidine-4-carboxylate (1.04 g, 7.26 mmol) in ACN (10 mL) was

added K,CO3 (3.15 g, 22.79 mmol) and 1-(bromomethyl)-3-chloro-2- fluorobenzene (1.91 g, 8.55
mmol). The reaction mixture was stirred at room temperature for 16 h. The mixture was diluted
with ethyl acetate (50 mL) and filtered. The filter cake was washed with ethyl acetate (3 x50 mL)
and the filtrate was combined and concentrated under reduced pressure. The resulting residue was
purified by column chromatography on silica gel with (ethyl acetate/hexane, 0%-30%) to afford
methyl 1-(3-chloro-2-fluorobenzyl) piperidine-4-carboxylate (1.69 g) as colorless oil. LCMS (ESI,
m/z); 286 [M+H]".

Step 2: methyl 4-((6-bromo-3-fluoropyridin-2-yl) methyl)-1-(3-chloro-2-fluoro- benzyl)

piperidine-4-carboxylate

F
@] —
AN
9] \N
\ /
Br
N
F
Cl

A solution of methyl 1-(3-chloro-2-fluorobenzyl)piperidine-4-carboxylate (1.18 g, 4.13
mmol) in THF (15 mL) was cooled to -70 °C under nitrogen before LDA in hexane (2M, 5 mL) was
added dropwise. The reaction mixture was stirred at -70 °C for 30 min. A solution of INT A1 (1.43
g, 5.32 mmol) in THF (5 mL) was added. The mixture was stirred at -70 °C for 90 min before it is
quenched with saturated ammonium chloride aqueous solution (20 mL) and extracted with ethyl
acetate (3x50 mL).

The combined organic layer was dried over anhydrous sodium sulfate, filtered and

concentrated under reduced pressure. The resulting residue was purified by column
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chromatography on silica gel with ethyl acetate/hexane (0%~30) to afford methyl
4-((6-bromo-3-fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)- piperidine-4-carboxylate
(480 mg) as a light yellow oil. LCMS (ESI, m/z): 473 [M+H] .

Step 3: methyl 4-((6-((1-(tert-butoxycarbonyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-

fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)piperidine-4-carboxylate

F
O —
AN
O }\l / N\N/BOC
AN
—

N

F
Cl

To a solution of methyl 4-((6-bromo-3-fluoropyridin-2-yl)methyl)-1-(3-chloro-2-
fluorobenzyl)piperidine-4-carboxylate (201 mg, 0.42 mmol) in 1,4-dioxane (10 mL), was added
tert-butyl 3-amino-5-methyl-1H-pyrazole-1-carboxylate (95 mg, 0.48 mmol), Xphos.Pd.G2 (39
mg, 0.05 mmol), Xphos (25 mg, 0.057 mmol) and Cs,CO; (282 mg, 0.87 mmol) under nitrogen.
The reaction mixture was stirred at 110 °C for 2 h. The mixture was cooled to room temperature and
poured into water (50 mL). The resulting mixture was extracted with ethyl acetate (3x50 mL). The
combined organic layer was concentrated under reduced pressure and the resulting residue was
purified with column chromatography on silica gel with (ethyl acetate/hexane=10%~50%) to afford
methyl 4-((6-((1-(tert-butoxycarbonyl)-5-methyl-1H-pyrazol-3-yl Jamino)-3-fluoropyridin-2-
yDmethyl)-1-(3-chloro-2-fluorobenzyl )piperidine-4-carboxylate (79 mg) as an off-white solid.
LCMS (ESI, m/z): 590 [M+H]".

Step 4: methyl 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-

yl)amino)pyridin-2-yl) methyl)piperidine-4-carboxylate
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F
0 _
o . )
N N~NH
N L
—
N
F
C

To a solution of methyl 4-((6-((1-(tert-butoxycarbonyl)-5-methyl-1H-pyrazol-3-
yl)amino)-3-fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl )piperidine-4- carboxylate (79
mg, 0.13 mmol) in DCM (5 mL) was added TFA (5 mL). The reaction mixture was stirred at room
temperature for 2 h before it is quenched with sat. NaHCO3 aqueous solution (20 mL). The mixture
was extracted with DCM (20 mL). The organic layer was dried over anhydrous sodium sulfate,
filtered and the filtrate was concentrated under the vacuum to afford methyl
1-(3-chloro-2-fluorobenzyl )-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl Jamino)pyridin-2-yl)
methyl)piperidine-4-carboxylate (68 mg) as a light yellow solid. LCMS (ESI, m/z): 490 [M+H]".

Step 5: 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)

amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

F
0 _
HO \
N4 N~NH
N
—
N
F
C

To a solution of methyl 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl ))piperidine-4-carboxylate (68 mg, 0.13 mmol) in
MeOH (3 mL) and water (1 mL) was added sodium hydroxide (46 mg, 1.15 mmol). The reaction
mixture was stirred at 70 °C overnight. The mixture was concentrated under reduced pressure. The
resulting residue was added hydrochloric acid aqueous solution to adjust pH=6~7. The mixture was
extracted with ethyl acetate (3x20 mL) .The combined organic layers were concentrated under

reduced pressure. The resulting residue was purified by prep-HPLC to afford
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1-(3-chloro-2-fluorobenzyl )-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl Jamino)pyridin-2-yl)
methyl)piperidine-4-carboxylic acid (38 mg) as an off-white solid. LCMS (ESI, m/z): 476 [M+H]".
"H NMR (400 MHz, MeOD) § 7.72 (t, J = 7.2 Hz, 1H), 7.53 (t, ] = 6.4 Hz, 1H), 7.46 (t, ] = 9.2 Hz,
1H), 7.32 (t,J =7.6 Hz, 1H), 7.11 (d, J = 6.4, 1H), 6.08 (s, 1H), 4.40 (s, 2H), 3.41 (d, J = 11.6 Hz,
2H), 2.97-2.89 (m, 2H), 2.89 (s, 2H), 2.30-2.11 (m, 5H), 1.79 (t, J=12.5, 2H).

Example 2

1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin
-2-yl)methyl)piperidine-4-carboxylic acid
Step 1: methyl 4-((6-bromo-3-fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluoro- benzyl)-2-ethyl

piperidine-4-carboxylate

Cl
Following the procedure analogous to that described in Step 2 for the synthesis of Example 1,
INTB5(1.10 g, 3.51 mmol) and INT A1 (1.19 g, 443 mmol) were converted to the title compound
(1.07 g) as a light yellow oil. LCMS (ESI, m/z): 501 [M+H]".
Step 2: methyl 4-((6-((1-(tert-butoxycarbonyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-
fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-ethylpiperidine-4-carboxylate

F
0 —
AN
0 }\l / N\N,Boc
N
—
N
F

Cl
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Following the procedure analogous to that described in Step 3 for the synthesis of Example 1,
methyl 4-((6-bromo-3-fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-ethylpiperidine-
4-carboxylate (208 mg, 0.41 mmol) was converted to the title compound (201 mg) as colorless oil.
LCMS (ESI, m/z): 618 [M+H]".

Step 3: methyl 1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)

amino)pyridin-2-yl)methyl)piperidine-4-carboxylate

F
0 _
% %
N N~NH
NI
—
N
F

Ci
Following the procedure analogous to that described in Step 4 for the synthesis of Example 1,
methyl  4-((6-((1-(tert-butoxycarbonyl)-5-methyl-1H-pyrazol-3-ylJamino)-3-fluoropyridin-2-yl)
methyl)-1-(3-chloro-2-fluorobenzyl)-2-ethylpiperidine-4-carboxylate (201 mg, 0.33 mmol) was
converted to the title compound (170 mg) as a light yellow solid. LCMS (ESI, m/z): 518 [M+H]".

Step 4: 1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-fluoro-6-((3-methyl-1H-pyrazol-3-yl)amino)

pyridin-2-yl)methyl)piperidine-4-carboxylic acid

F
0 _
HO \
N4 N~NH
N
—
N
F

Cl
Following the procedure analogous to that described in Step S for the synthesis of Example 1,
methyl 1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl- 1H-pyrazol-3-yl)amino)
pyridin-2-yl)methyl)piperidine-4-carboxylate (170 mg, 0.33 mmol) was converted to the title
compound (23 mg) as an off-white solid. LCMS (ESL, m/z): 504 [M+H]". '"H NMR (400 MHz,
MeOD) § 7.73-7.67 (m, 1H), 7.64-7.47 (m, 2H), 7.38-7.31 (m, 1H), 6.92-6.88 (m, 1H), 6.02 (s, 1H),

112



10

15

WO 2021/147974 PCT/CN2021/073169
4.40 (s, 2H), 3.75-3.67 (m, 1H), 3.53-3.36 (m, 3H), 3.27-3.04 (m, 2H), 2.39 (s, 3H), 2.31-2.05 (m,
3H), 1.91-1.77 (m, 2H), 1.09 (t, J = 7.2 Hz, 3H).
Example 3
1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)
methyl)-2,6-dimethylpiperidine-4-carboxylic acid

Step 1: methyl-4-((6-bromo-3-fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2,6-

dimethylpiperidine-4-carboxylate

F

Cl

Following the procedure analogous to that described in Step 2 for the synthesis of Example 1,
INT B6 (604mg, 1.929mmol) was converted to the title compound (443 mg, Y=46% ) as a yellow oil.
LCMS (ESI, m/z): 503 [M+H]".

Step 2: Methyl 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1-((2-(trimethylsilyl)-
ethoxy) methyl)-1H-pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2,6-dimethylpiperidine-4-carboxyl

ate

F

Cl
To a solution of methyl-4-((6-bromo-3-fluoropyridin-2-yl)methyl)-1-(3-chloro-2-

fluorobenzyl)-2,6-dimethylpiperidine-4-carboxylate (391 mg, 0.779 mmol) in 1,4-dioxane (20 ml)
was added S-methyl-1-((2-(trimethylsilyl)ethoxy)methyl)-1H- pyrazol-3-amine (328 mg, 1.443
mmol), XPhos.Pd.G2 (98 mg, 0.125 mmol), Xphos (121 mg, 0.254 mmol) and Cs,CO3 (570 mg,
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1.749 mmol) under nitrogen. The mixture was heated to 110 °C and stirred for 5 h. The reaction was
cooled to room temperature. The resulting solution was diluted with water and extracted with ethyl
acetate. The organic layer was dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure. The resulting residue was purified by CI18 reversed phase column
chromatography eluting with H,O/ACN to afford methyl 1-(3-chloro-2-fluorobenzyl)-4-
((3-fluoro-6-((5-methyl-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-3-yl )amino)pyridin-2-yl
)methyl)-2,6-dimethylpiperidine-4-carboxylate (295 mg, Y=58%) as a yellow oil. LCMS (ESI,
m/z); 648 [M+H]".

Step 3: methyl-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)

pyridin-2-yl)methyl)-2,6-dimethylpiperidine-4-carboxylate

F

Cl
To a solution of methyl 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1-((2-

(trimethylsilyl)ethoxy)methyl)- 1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2,6-dimethylpiperidi

ne-4-carboxylate (295mg, 0.455mmol) in DCM (1 mL) was added TFA (10 mL). The reaction
mixture was stirred at room temperature for 2 h before it is quenched with saturated sodium
bicarbonate solution (50 mL). Then the resulting mixture was extracted with DCM (50 mL). The
organic layer was washed with brine (100 mL), dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure. The resulting residue was purified by C18 reversed phase
column chromatography eluting with H,O/ACN to afford
methyl-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-

yDmethyl)-2,6-dimethylpiperidine-4-carboxylate ( 171 mg, Y= 73% ) as a yellow oil. LCMS (ES],

m/z): 518 [M+H]".

Step 4: 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-

vl amino)pyridin-2-yl)methyl)-2, 6-dimethylpiperidine-4-carboxylic acid

114



10

15

WO 2021/147974 PCT/CN2021/073169

Cl

Following the procedure analogous to that described in Step 5 for the synthesis of Example 1,
Methyl-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl )amino)
pyridin-2-yl)methyl)-2,6-dimethylpiperidine-4-carboxylate (97 mg, 0.187 mmol ) was converted to
the tile compound (15 mg) as a white solid. LCMS (ESL, m/z): 504[M+H]". "H NMR (400 MHz,
DMSO0) § 9.07 (s, 1H), 7.59 (s, 1H), 7.39 (m, 2H), 7.16 (s, 1H), 7.03 (m, 1H), 6.17 (s, 1H), 4.03 (s,
2H), 3.66 (s, 2H), 2.78 (s, 1H), 2.67 (s, 1H), 2.43 (s, 1H), 2.33 (s, 1H), 2.16 (s, 3H), 2.05 (d, T = 12.7
Hz, 2H), 1.24 (s, 3H), 0.86 (d, J = 5.7 Hz, 3H).

Example 4
1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-(thiazol-2-ylamino)pyridin-2-yl)methyl)-2-
methylpiperidine-4-carboxylic acid

Step 1: methyl 4-((6-bromo-3-fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)

-2-methylpiperidine-4-carboxylate

F
_0._0
N
N Br
F
Cl

Following the procedure analogous to that described in Step 2 for the synthesis of Example 1,
INT B7 (2.12 g, 4963 mmol) and INT Al (1.52 g, 6.802 mmol) were converted to the title
compound (904 mg) as a yellow oil. LCMS (ESI, m/z): 467, 469 [M+H]".
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Step 2: methyl 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-(thiazol-2-ylamino) pyridin-2-yl)

methyl)-2-methylpiperidine-4-carboxylate

_0_0 R
N_/
N HN\«S’]
N
F
Cl

To a solution of methyl 4-((6-bromo-3-fluoropyridin-2-yl)methyl)-1-(3-chloro-2-

5  fluorobenzyl)-2-methylpiperidine-4-carboxylate (151 mg, 0.31 mmol) in 1,4-dioxane (5 mL) was
added thiazol-2-amine (53 mg, 0.53 mmol), tris(dibenzylideneacetone)dipalladium (157 mg, 0.17
mmol), brettphos (99 mg, 0.18 mmol) and Cs,CO3; (346 mg, 1.06 mmol) under nitrogen. The
reaction mixture was stirred at 110 °C for 4 h. The mixture was cooled to room temperature and
poured into water (50 mL). The mixture was extracted with ethyl acetate (3x50 mL). The combined

10  organic layers were concentrated under reduced pressure. The resulting residue was purified with
column chromatography on silica gel with (ethyl acetate/hexane =20%~100%) to afford methyl

1-(3-chloro-2-fluorobenzyl )-4-((3-fluoro-6-(thiazol-2-ylamino)pyridin-2-yl)methyl)-2-methylpipe

ridine-4-carboxylate (130 mg) as a light yellow solid. LCMS (ESI, m/z): 507 [M+H]".

Step 3: 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-(thiazol-2-ylamino )pyridin-2-yl) methyl)-

15  2-methylpiperidine-4-carboxylic acid

F

P

N_/

N HN\(’\\ISJ

HO.__O

Cl

Following the procedure analogous to that described in Step 5 for the synthesis of Example 1,

methyl 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-(thiazol-2-ylamino)pyridin-2-yl)methyl)-2-

methylpiperidine-4-carboxylate (130 mg, 0.26 mmol) was converted to the title compound (14 mg)
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as a light yellow solid. LCMS (ESI, m/z): 493 [M+H]". "H NMR (400 MHz, MeOD) & 7.75-7.67
(m, 1H), 7.63-7.53 (m, 2H), 7.46 (d, J = 4.0 Hz, 1H), 7.41-7.30 (m, 1H), 7.11-7.01 (m, 2H), 4.40 (d,
J =12.4 Hz, 2H), 4.04-3.90 (m, 1H), 3.66-3.36 (m, 4H), 2.43-2.19 (m, 2H), 2.11-19.2 (m, 2H), 1.63
(s, 3H).

Example 5§
(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((3-methyl-1H-pyrazol-5S-yl)amino)
pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

Step 1: di-tert-butyl-(2R, 4R)-4-((6-chloro-5-fluoropyridin-2-yl)methyl)-2-methylpiperidine-

1,4-dicarboxylate

A solution of diisopropylamine (928 mg, 9.171 mmol) in THF (2 ml) was cooled to -70~-80 °
C under nitrogen. n-Butyl lithium 2.5 M in THF (4.0 ml, 10 mmol) was added dropwise. The
resulting solution was stirred for 30 min at 0 © C. Then a solution of INT B2 (1.28 g, 4.275 mmol) in
THF (4 ml) was added slowly and the reaction was stirred at -50°C~ -70°C for 1 h.

A solution of INT A2 (1094 mg, 4.874 mmol) in THF (4 mL) was added and the reaction
solution was stirred at -70 °C to -80 °C for 2 h. After completion, the reaction was quenched with
saturated ammonium chloride solution (50 mL). The resulting solution was diluted with EtOAc
(100 ml x 3). The organic layers were concentrated under reduced pressure and the resulting residue
was purified by C18 reversed phase column chromatography eluting with H;O/ACN to afford 879
mg of the title compound. LCMS (ESI, m/z): 443 [M+H]".

Step 2: di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-3-methyl-1H-pyrazol-5- yl)amino)-

5-fluoropyridin-2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate
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A mixture of di-tert-butyl-(2R,4R)-4-((6-chloro-5-fluoropyridin-2-yl)methyl)-2-methyl
piperidine-1,4-dicarboxylate (1071 mg, 2.418 mmol), tris(dibenzylideneacetone)dipalladium (553
mg, 603.899 umol), dimethylbisdiphenylphosphinoxant-hene (413 mg, 713.771 pmol),
1-tert-butyl-3-methyl-1H-pyrazol-5-amine (398 mg, 2.598 mmol) and K3;PO, (1442 mg, 6.793
mmol) in 1,4-dioxane (30 ml) was stirred at 110 °C for 5 h under nitrogen. The resulting solution
was cooled to room temperature, diluted with brine and extracted with ethyl acetate. The organic
layer was dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure.

The resulting residue was purified by C18 reverse phase chromatography eluting with H;O/ACN to
afford 0.83 g of the title compound as a yellow solid. LCMS (ESI, m/z): 560 [M+H]".

Step 3: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-3-methyl-1H-pyrazol-5-yl)amino)-5-fluoro

pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate

A solution of di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-3-methyl-1H-pyrazol-5-yl )amino)-
5-fluoropyridin-2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate ~ (1.98g, 3.538mmol) in
dichloromethane (24 ml) was added trifluoroacetic acid (4 ml) and stirred at room temperature for 4
h. After completion, the reaction was quenched with saturated sodium bicarbonate aqueous solution
(100 ml) and extracted with DCM. The organic layer was dried over anhydrous sodium sulfate,
filtered and concentrated under reduced pressure. The crude product was purified by C18 reverse
phase chromatography eluting with H,O/ACN/0.03 formic acid to afford 1.24 g of the title

compound as a yellow solid. LCMS (ESI, m/z): 460 [M+H]".
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Step 4: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-3-methyl-1H-pyrazol-5-yl)amino )-5-

fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate

A mixture of tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-3-methyl-1H-pyrazol-5-yl)
amino)-5-fluoropyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate (1.19 g, 2.589 mmol),
potassium carbonate (1.65 g, 11.939 mmol) and 6-chloropyridine-3- carbonitrile (1.38 g, 9.96
mmol) in ACN (30 mL) was stirred for 6 h at room temperature. After completion, the resulting
mixture was filtered and concentrated under reduced pressure. The crude product was purified by
silica gel column chromatography eluting with EtOAc/hexane (0~30%) to afford 1.309 g of the title
compound as a yellow solid. LCMS (ESI, m/z): 602 [M+H]".

Step 5: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((3-methyl-1H- pyrazol-5-yl)amino)

pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

Cl

A solution of tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-3-methyl-1H-pyrazol-5-yl)amino)-
5-fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4- carboxylate (1.28
g, 2.126 mmol) in formic acid (20 mL) was stirred at reflux for 4 h. After completion, the resulting
solution was concentrated. The resulting residue was dissolved in water (40 mL) at 0 °C and
adjusted PH=6~7 with sodium hydroxide aqueous solution (5 M). The resulting mixture was

extracted with DCM (3x100 mL). The organic layer was dried over anhydrous sodium sulfate,
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filtered and concentrated under reduced pressure. The crude product was purified by C18 reverse

phase chromatography eluting with MeOH/water to atford 658 mg of the title compound as a white

solid. LCMS (ESL m/z): 490 [M+H] . "H NMR (400 MHz, MeOD) & 7.56-7.42 (m, 2H), 7.29 (dd,

J=11.1,8.0 Hz, 1H), 7.23 (t,1H), 6.68 (dd, J = 8.0, 3.1 Hz, 1H), 6.08 (s, 1H), 4.41 (d, J = 13.4 Hz,

1H), 3.78 (d, J = 13.6 Hz, 1H), 3.28-3.16 (m, 2H), 3.12 (d, J = 13.4 Hz, 1H), 2.97 (d, J = 12.2 Hz,

1H), 2.86 (t, 1H), 2.27 (s, 3H), 1.92 (t, 2H), 1.84 (dd, J = 14.2, 10.6 Hz, 2H), 1.32 (d, ] = 6.2 Hz,

3H).

The following example in Table 1 was synthesized using the above procedure with the

corresponding starting materials and intermediates.

Table 1

Example
No.

Structure

Chemical Name

'HNMR & MS: (M+H)"

(2R,4R)-1-(3-chloro-2,6
-difluorobenzyl)-4-((3-fl
uoro-6-((5-methyl-1H-p
yrazol-3-yl)amino)pyrid
in-2-yl)methyl)-2-methy
Ipiperidine-4-carboxylic

acid

"HNMR (400 MHz, McOD) §
7.57(d,J=5.6 Hz, 1H), 7.36 (s,
1H), 7.10 (t,J = 8.7 Hz, 1H), 6.75
(d,J=8.6 Hz, 1H), 5.78 (s, 1H),
4.39 (d,J=13.1 Hz, 1H), 3.84 (d,
J=128Hz, 1H), 3.16 (d, J= 66.6
Hz, 3H), 3.00 (s, 1H), 2.87 (d, J =
11.9 Hz, 1H), 2.22 (s, 3H), 2.07 -
1.66 (m, 4H), 1.34 (t,J=18.2 Hz,
3H).

MS: 508(M+H)"

4-((3-fluoro-6-((5-methy
1-1H-pyrazol-3-yl)amino
)pyridin-2-yl)methyl)-2-
methyl-1-((1-methyl-1H
-indazol-7-yl)methyl)pip
eridine-4-carboxylic

acid

"HNMR (400 MHz, DMSO) 3
8.16 (s, 1H), 7.92 (d, T = 8.1 Hz,
1H), 7.58 (d, ] = 6.9 Hz, 1H), 7.47
(t,7=9.0Hz, 1H), 7.25(dd, T =
10.2, 4.9 Hz, 2H), 6.95 (dd, J =
8.8, 2.8 Hz, 1H), 4.36 (s, 3H), 4.29
(s, 2H), 3.52 (d, T = 9.5 Hz, 2H),
3.28(d, J=13.5Hz 3H),3.13(d,J
=12.0 Hz, 1H), 2.19 (s, 3H), 2.07
—1.85 (m, 2H), 1.57 (dd, T = 14.3,
6.1 Hz, 4H).

MS: 492(M+H)"
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Chemical Name

'HNMR & MS: (M+H)"

(2R,4R)-1-(3-chloro-2-fl
uorobenzyl)-2-ethyl-4-((
3-fluoro-6-((5-methyl-1

H-pyrazol-3-yl)amino)p
yridin-2-yl)methyl)piper

idine-4-carboxylic acid

1H NMR (400 MHz, MeOD) §
743(t,]=7.4Hz, 1H),737(tJ=
6.8 Hz, 1H), 7.26 (s, 1H), 7.13 (1, ]
=78 Hz, 1H), 6.66(d,J = 7.5 Hz,
1H), 5.68 (s, 1H), 434 (d,J = 13.5
Hz, 1H), 3.82 (d,J = 13.1 Hz, 1H),
3.18 - 3.08 (m, 2H), 3.03 (s, 2H),
2.87(d, ] =10.7 Hz, 1H), 2.12 (s,
3H), 1.89 (dd, J =37.2, 15.9 Hz,
6H), 0.85 (dd,J = 18.8, 11.9 Hz,
3H).

MS: 504 (M+H)"

(2R,4R)-1-(3-chloro-2-fl
uorobenzyl)-4-((4-cyclo
propyl-3-fluoro-6-((5-m
cthyl-1H-pyrazol-3-yl)a
mino)pyridin-2-yl)meth
vl)-2-methylpiperidine-4

-carboxylic acid

"HNMR (400 MHz, McOD) §
7.68 (s, 1H), 7.54 (s, 1H), 7.33 (s,
1H), 6.33 (d, ] =4.2 Hz, 2H), 3.88
(s, 2H), 3.39 (s, 2H), 2.30 (s, 3H),
2.24 (s, 1H), 2.21 (s, 1H), 2.10 (s,
4H), 1.57 (d,J=5.8 Hz, 3H), 1.14
(d, T =17.5Hz, 2H), 0.83 (s, 2H).
MS: 530 (M+H)"

Example
Structure

No.

8.

9,

10.

F
Cl

(2R,4R)-1-(3-chloro-2-fl
uorobenzyl)-2-methyl-4-
((3-methyl-6-((5-methyl

-1H-pyrazol-3-yl)amino

)pyridin-2-yl)methyl)pip
eridine-4-carboxylic

acid

"HNMR (400 MHz, McOD) §
7.85(d,T=8.8 Hz, 1H), 7.67 (t.J
=72Hz 1H), 7.58 (dd, I =104,
4.0Hz, 1H), 7.32 (t, ] =8.0 Hz,
1H), 7.03 (d, ] = 8.8 Hz, 1H), 5.91
(s, 1H), 4.41 (d, T = 13.4 Hz, 1H),
3.96 (d, T =5.2 Hz, 1H), 3.54-3.35
(m, 3H), 3.31-3.30 (m, 2H),
2.44-2.07 (m, 10H), 1.57 (s, 3H).
MS: 486 (M+H)"
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Example . . .
N Structure Chemical Name HNMR & MS: (M+H)
0.
"HNMR (400 MHz, MeOD) § =
7.76 (d,J=8.8 Hz, 1H), 7.70 (t, ]
(2R,4R)-1-(3-chloro-2-fl
=72 Hz, 1H), 7.57 (t, ] =7.2 Hz,
Cl uorobenzyl)-4-((3-chlor
O 1H), 7.35 (t,J = 8.0 Hz, 1H), 6.88
Y/ = 0-6-((5-methyl-1H-pyra
HO™ ™, \ , o (d, J=8.8 Hz, 1H), 6.02 (s, 1H),
1. N/ zol-3-yl)amino)pyridin-
N 2y Dmethy])-2-methylpi 4.39(d, J=13.2 Hz, 1H), 3.90 (s,
o ~ -yl)methyl)-2-methylpi
\ HN—@ "NH | YR VP ). 3.59-3.37 (m, 4H), 2.40 (s,
— peridine-4-carboxylic
y 3H), 2.35-2.04 (m, 4H), 1.60 (d, J
aci
=6.0, 3H), 1.43-1.35 (m, 1H).
Cl MS: 506 (M+H)"

12.

(2R,4R)-1-(2,6-difluoro
benzyl)-4-((3-fluoro-6-((
5-methyl-1H-pyrazol-3-
vl)amino)pyridin-2-yl)m
cthyl)-2-methylpiperidin

¢-4-carboxylic acid

"HNMR (400 MHz, MeOD) & 7.5
7-7.35(m, 1H), 725 (t, J=8.4
Hz, 1H), 7.01 (t, J = 8.1 Hz, 2H),
6.66 (d,J = 8.5 Hz, 1H), 5.69 (s, 1
H), 4.40 (d,J = 13.5 Hz, 1H), 3.91
(d,J=13.3Hz, 1H),3.28 (d,J =
30.3 Hz, 1H), 3.20 — 2.86 (m, 4H)
,2.12 (s, 3H), 1.86 (dd, ] =31.0, 1
9.9 Hz, 4H), 1.30 (t, J = 19.4 Hz,
3H).

MS: 474 (M+H)"

13.

(2R,4R)-1-(2,6-dimethyl
benzyl)-4-((3-fluoro-6-((
5-methyl-1H-pyrazol-3-
vl)amino)pyridin-2-yl)m
cthyl)-2-methylpiperidin

¢-4-carboxylic acid

1H NMR (400 MHz, MeOD) & 7.

49 (t,J=8.9 Hz, 1H), 7.41 - 7.28

(m, 1H), 7.22 (d, T = 7.5 Hz, 2H),

6.85(d, J =8.9 Hz, 1H), 5.91 (s, 1
H), 442 (d,J = 13.7 Hz, 1H), 4.02
(s, 1H), 3.45 (s, 2H), 3.30 (s, 3H)
,2.52 (s, 6H), 2.32 (s, 3H), 2.29 -
1.99 (m, 4H), 1.65 (d,J = 5.8 Hz,

3H).

MS: 466 (M+H)"
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Example . . .
N Structure Chemical Name HNMR & MS: (M+H)
0.

14.

Cl

Cl

(2R,4R)-1-(2,3-dichloro
benzyl)-4-((3-fluoro-6-((
5-methyl-1H-pyrazol-3-
vl)amino)pyridin-2-yl)m
cthyl)-2-methylpiperidin

¢-4-carboxylic acid

"HNMR (400 MHz, MeOD) & 7.6
1 (s, 2H), 7.40 (d, J = 6.9 Hz, 2H),
6.80 (s, 1H), 5.80 (s, 1H), 4.59 (d
. T=125Hz, 1H), 4.05 (s, 1H), 3.
66 — 3.38 (m, 2H), 3.08 (d, J = 45.
2 Hz, 3H),2.18 (d,J =328 Hz, 3
H), 1.99 (d, J = 58.4 Hz, 4H), 1.37
(d, J =35.4 Hz, 3H).

MS: 506 (M+H)"

15.

(2R,4R)-1-(2,3-difluoro
benzyl)-4-((3-fluoro-6-((
5-methyl-1H-pyrazol-3-
vl)amino)pyridin-2-yl)m
cthyl)-2-methylpiperidin

¢-4-carboxylic acid

"HNMR (400 MHz, MeOD) & 7.3
5-7.17 (m, 3H), 7.14 (s, 1H), 6.6
5(d, J=9.0 Hz, 1H), 5.69 (s, 1H),
436(d,J=13.5Hz, 1H),3.82(d
,J=13.2Hz, 1H), 3.22 (s, IH), 3.
18 — 3.06 (m, 2H), 2.97 (s, 1H), 2.
83 (t,J =112 Hz, 1H), 2.12 (s, 3
H), 1.89 (dd,J =353, 163 Hz, 4
H), 1.29 (d,J = 5.5 Hz, 3H).

MS: 474 (M+H)"

16.

(2R,4R)-1-(2-fluoro-3-m
ethylbenzyl)-4-((3-fluor
0-6-((5-methyl-1H-pyra
zol-3-yl)amino)pyridin-
2-yl)methyl)-2-methylpi
peridine-4-carboxylic

acid

"HNMR (400 MHz, MeOD) & 7.3
7(d,J=68Hz 3H),7.17 (] =
72Hz, 1H), 6.79(d, 1= 7.7 Hz, 1
H), 5.82 (s, 1H), 4.58 (d,J = 12.8
Hz, 1H), 4.09 (d, T = 13.5 Hz, 1H)
,3.60 (s, 1H), 3.30 — 3.10 (m, 4H)
,2.34 (s, 3H), 2.24 (s, 3H), 2.09 (
dd, J=39.6,20.0 Hz, 4H), 1.49 (d
,J=5.7Hz, 3H).

MS: 470 (M+H)"
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Example . . .
N Structure Chemical Name HNMR & MS: (M+H)
0.

(2R.,4R)-1-(2,6-dichloro
benzyl)-4-((3-fluoro-6-((
5-methyl-1H-pyrazol-3-

1H NMR (400 MHz, MeOD) 5 7.
51(d, J =8.0 Hz, 2H), 7.42 (dd, J
=17.7,9.9 Hz, 2H), 6.78 (d, ] = 7
3Hz, 1H),585(d, ] =344 Hz, 1
H), 4.63 (d,J = 13.1 Hz, 1H), 4.19

17. N. d,J=13.0Hz, 1H), 3.47 (s, 1H
2 NH | yl)amino)pyridin-2-y))m «“ - 1D, 3.47(s, THD.
= o 3.29 (s, 2H), 3.07 (s, 2H), 2.23 (s,
cthyl)-2-methylpiperidin
o 3H), 2.05 (s, 3H), 1.87 (d, J = 13.
Cl e-4-carboxylic acid
8 Hz, 1H), 1.49(t,J=12.1Hz, 3
H).
MS: 506 (M+H)"
"HNMR (400 MHz, MeOD) &
7.64(d,J=63Hz, 1H), 7.44 (s,
1H), 732 (dd,J =174, 8.6 Hz,
(2R,4R)-1-(3-chloro-4-fl
2H), 6.78 (d, J=8.1 Hz, 1H), 5.80
uorobenzyl)-4-((3-fluoro
N (s, IH), 4.48 (d, J=13.3 Hz, 1H),
2 "NH | -6-((5-methyl-1H-pyraz
18. — . o 3.85(d,J =122 Hz, 1H), 3.46 —
ol-3-yl)amino)pyridin-2-
. 3.35 (m, 1H), 3.24 (t, J=13.1 Hz,
F vl)methyl)-2-methylpipe
o T | 2H),3.07 (s, 1H), 2.96 (s, 1H),
Cl ridine-4-carboxylic acid
2.23(s,3H),2.01 (d,J=46.3Hz,
4H), 1.41 (d,J=5.1 Hz, 3H).
MS: 490 (M+H)"
"HNMR (400 MHz, McOD) §
7.83 (s, IH), 7.75 (t, J=7.1 Hz,
2H), 7.65 (t,J= 7.4 Hz, 1H), 7.36
(2R,4R)-1-(4-chloro-3-fl
(s, IH), 6.77 (d, J= 8.1 Hz, 1H),
uorobenzyl)-4-((3-fluoro
N 5.80 (s, IH), 459 (d,J=13.1 Hz,
2 "NH | -6-((5-methyl-1H-pyraz
19. _ . o 1H), 3.95 (d, J= 12.7 Hz, 1H),
ol-3-yl)amino)pyridin-2-
. 3.39(d,J=22.0Hz, 1H),3.25 (t,J
cl vl)methyl)-2-methylpipe

ridine-4-carboxylic acid

= 14.0 Hz, 2H), 3.01 (d, J=27.8
Hz, 2H), 2.22 (s, 3H), 2.00 (d, J =
53.4 Hz, 4H), 1.51 - 1.35 (m, 3H).
MS: 490 (M+H)"
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Example
No.

Structure

Chemical Name

'HNMR & MS: (M+H)"

20.

Cl

Cl

(2R,4R)-1-(3,5-dichloro
benzyl)-4-((3-fluoro-6-((
5-methyl-1H-pyrazol-3-
vl)amino)pyridin-2-yl)m
cthyl)-2-methylpiperidin

¢-4-carboxylic acid

"HNMR (400 MHz, McOD) §
7.47(d,J=5.6Hz 3H), 742 -
7.22 (m, 1H), 6.83 — 6.70 (m, 1H),
5.80 (s, 1H), 4.40 (d, J=13.5Hz,
1H), 3.69 (d, J=13.3 Hz, 1H),
3.30 - 3.14 (m, 3H), 2.96 (s, 1H),
2.85(t,J=11.0Hz, 1H), 2.24 (s,
3H), 1.95 (dd,J =398, 15.4 Hz,
4H), 1.33 (t,J= 8.2 Hz, 3H).

MS: 506 (M+H)"

21.

CF3

(2R, 4R)-4-((3-fluoro-6-(
(5-methyl-1H-pyrazol-3
-yl)amino)pyridin-2-vl)
methyl)-2-methyl-1-(3-(
trifluoromethyl)benzyl)p
iperidine-4-carboxylic

acid

"HNMR (400 MHz, McOD) §
7.83 (s, 1H), 7.75 (t,J=7.1 Hz,
2H), 7.65 (t,J=7.4 Hz, 1H), 7.36
(s, 1H), 6.77 (d, J= 8.1 Hz, 1H),
5.80 (s, 1H), 4.59 (d,J=13.1 Hz,
1H), 3.95 (d, J=12.7 Hz, 1H),
3.39(d,J=22.0Hz, 1H),325(t,J
=14.0 Hz, 2H), 3.01 (d, J=27.8
Hz, 2H), 2.22 (s, 3H), 2.00 (d, J =
53.4 Hz, 4H), 1.51 - 1.35 (m, 3H).
MS: 506 (M+H)"

22.

(2R.4R)-1-(3.4-dichloro
-5-fluorobenzyl)-4-((3-fl
uoro-6-((5-methyl-1H-p
yrazol-3-yl)amino)pyrid
in-2-yl)methyl)-2-methy
Ipiperidine-4-carboxylic

acid

"HNMR (400 MHz, McOD) §
7.53 (s, 1H), 7.39 (s, 2H), 6.78 (s,
1H), 5.79 (s, 1H), 437 (s, 1H),
3.69 (s, 1H), 3.21 (d,J=51.7Hz,
3H), 2.84 (s, 2H), 2.23 (s, 3H),
2.02 (s, 4H), 1.33 (s, 3H).

MS: 524 (M+H)"

23.

Cl

Cl

(2R.4R)-1-(3,5-dichloro
-4-fluorobenzyl)-4-((3-fl
uoro-6-((5-methyl-1H-p
yrazol-3-yl)amino)pyrid
in-2-yl)methyl)-2-methy
Ipiperidine-4-carboxylic

acid

"HNMR (400 MHz, McOD) §
7.58 (s, 2H), 7.40 (s, 1H), 6.77 (s,
1H), 5.79 (s, 1H), 4.39 (s, 1H),
3.81-3.62 (m, 1H), 3.15 (s, 3H),
2.86 (s, 2H), 2.23 (s, 3H), 2.04 (s,
4H), 1.31 (s, 3H).

MS: 524 (M+H)"
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Example . . .
N Structure Chemical Name HNMR & MS: (M+H)
0.
"HNMR (400 MHz, McOD) §
7.36 (s, 1H), 7.12 (d,J= 5.7 Hz,
. 2H), 7.00 (s, 1H), 6.77(d,J=17.7
(2R,4R)-1-(3,5-difluoro
Hz, 1H), 5.79 (s, 1H), 4.44 (d, J =
benzyl)-4-((3-fluoro-6-((
N 13.3 Hz, 1H), 3.78 (d, /= 13.3 Hz,
2 N 5-methyl-1H-pyrazol-3-
24. F _ , o 1H), 3.35(d,J= 11.6 Hz, 1H),
vl)amino)pyridin-2-yl)m
77 1323(d,J=112Hz 2H),3.01 (s,
cthyl)-2-methylpiperidin
o 1H), 2.89 (s, 1H), 2.23 (s, 3H),
¢-4-carboxylic acid
1.98 (d,.J=43.1 Hz, 4H), 1.36 (d,
J=44Hz 3H).
MS: 474 (M+H)"
"HNMR (400 MHz, MeOD) &
8.05 (s, 1H), 7.48 (dt,J =143, 6.7
(2R.4R)-1-(3-chloro-2-f1 | Hz, 2H), 7.22 (t, ] = 7.8 Hz, 1H),
uorobenzyl)-2-methyl-4- | 5.92 (s, 1H), 3.15 (m, 4H), 2.82 (s,
25. ((3-methyl-6-((5-methyl | 2H), 2.42 (s, 3H), 2.24 (s, 3H),
-1H-pyrazol-3-yl)amino | 2.14(d,J=15.1Hz, 1H),2.03(d,J
)pyrazin-2-yl)methyl)pi | = 14.8 Hz, 2H), 1.91 (m, 2H), 1.34
peridine-4-carboxylic (d,J=6.2 Hz, 3H).
acid MS: 487 (M+H)"
(2R,4R)-1-(3-chloro-2-fl
uorobenzyl)-4-((5-fluoro
)y -2-((5-methyl-1H-pyraz | MS: 491 (M+H)"

Ci

ol-3-yl)amino)pyrimidin
-4-yl)methyl)-2-methylp
iperidine-4-carboxylic

acid
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Example
No.

Structure

Chemical Name

'HNMR & MS: (M+H)"

27.

Cl

(2R,4R)-1-(3-chloro-2 .4
-difluorobenzyl)-4-((3-fl
uoro-6-((5-methyl-1H-p
yrazol-3-yl)amino)pyrid
in-2-yl)methyl)-2-methy
Ipiperidine-4-carboxylic

acid

"HNMR (400 MHz, McOD) §
7.50 (dd, J=14.5, 7.9 Hz, 1H),
7.35 (s, 1H), 7.18 (t,J=8.5 Hz,
1H), 6.75 (d, J=7.6 Hz, 1H), 5.77
(s, 1H), 4.38 (d, J=13.8 Hz, 1H),
3.81(d,J=13.6 Hz, 1H), 3.23 (s,
3H), 3.01 (s, 1H), 2.84 (t, J=11.3
Hz, 1H), 2.21 (s, 3H), 2.10- 1.77
(m, 4H), 1.35 (d, J= 5.8 Hz, 3H).
MS: 508 (M+H)"

28.

(25,4S)-1-(3-chloro-2-1
uorobenzyl)-2-ethyl-4-((
3-fluoro-6-((5-methyl-1

H-pyrazol-3-yl)amino)p
yridin-2-yl)methyl)piper

idine-4-carboxylic acid

"HNMR (400 MHz, McOD) §
7.38 (ddt, J=60.4,51.4, 7.7 Hz,
4H), 6.75 (d, ] = 6.5 Hz, 1H), 5.77
(s, 1H), 4.37 (d, T = 13.8 Hz, 1H),
3.84(d,J=13.7 Hz, 1H), 3.26 —
3.14 (m, 2H), 3.04 (s, 2H), 2.88 (t,
J=11.5Hz 1H),2.21 (s, 3H), 2.11
—1.78 (m, 5H), 1.72 — 1.48 (m,
1H), 1.04 - 0.81 (m, 3H).

MS: 504 (M+H)"

29.

~°
T | \
N~
N
HN.__N,
\LQNH
F

(2R,4R)-1-(3-chloro-2-fl
uorobenzyl)-2-methyl-4-
((6-((5-methyl-1H-pyraz
ol-3-yl)amino)pyridin-2-
yl)methyl)piperidine-4-c

arboxylic acid

"HNMR (400 MHz, McOD) §
7.86 (t, T = 7.6 Hz, 1H), 7.68-7.53
(m, 2H), 7.24 (t, ] =7.2 Hz, 1H),
7.02(d,T=8.8 Hz, 1H), 6.96 (d, ]
=5.6 Hz, 1H), 5.85 (s, 1H),
4.90-4.78 (m, 2H), 438 (d,J =
12.8 Hz, 1H), 3.99-3.87 (m, 1H),
3.51-3.40 (m, 2H), 3.29 (d, ] =
11.6 Hz, 1H), 2.27 (s, 3H),
2.18-1.99 (m, 3H), 1.56 (s, 3H),
1.25-1.16 (m, 1H).

MS: 472 (M+H)"
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Example . . .
N Structure Chemical Name HNMR & MS: (M+H)
0.

30.

(2R,4R)-1-(3-chloro-2-fl
uorobenzyl)-4-((4-fluoro
-6-((5-methyl-1H-pyraz

ol-3-yl)amino)pyridin-2-
yl)methyl)-2-methylpipe

ridine-4-carboxylic acid

"HNMR (400 MHz, McOD) §
7.74-7.65 (m, 2H), 7.35 (t, 1 =17.6
Hz, 1H), 6.90 (d, ] = 9.6 Hz, 1H),
6.72 (d, T =9.2 Hz, 1H), 6.03 (s,
1H), 4.46 (d, J = 12.4 Hz, 1H),
4.08-3.96 (m, 1H), 3.61-3.46 (m,
3H), 3.42-3.36 (m, 1H), 2.41 (s,
3H), 2.28-1.99 (m, 4H), 1.61 (s,
3H), 1.35-1.26 (m, 1H).

MS: 409 (M+H)"

31.

(2R,4R)-1-(3-chloro-2-fl
uorobenzyl)-2-methyl-4-
((4-methyl-6-((5-methyl
-1H-pyrazol-3-yl)amino
)pyrimidin-2-yl)methyl)
piperidine-4-carboxylic

acid

MS: 409 (M+H)"

32.

(2R,4R)-1-(3-chloro-2-fl
uorobenzyl)-4-((3,5-dim
ethyl-6-((5-methyl-1H-p
yrazol-3-yl)amino)pyraz
in-2-yl)methyl)-2-methy
Ipiperidine-4-carboxylic

acid

"HNMR (400 MHz, McOD) §
7.75 - 7.64 (m, 2H), 7.35 (t, 1H),
6.48 (s, 1H), 4.52 (d, T =13.3 Hz,
1H), 4.13 (s, 1H), 3.79 (d, 1 = 16.2
Hz, 1H), 3.72 — 3.48 (m, 2H), 3.41
(m, 2H), 2.79 (s, 3H), 2.73 (s, 3H),
2.50 (s, 3H), 2.40 — 2.17 (m, 4H),
1.57 (d, T =5.6 Hz, 3H).

MS: 501 (M+H)"
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Example . . .
N Structure Chemical Name HNMR & MS: (M+H)
0.

33.

Cl

(2R,4R)-1-(3-chloro-2-fl
uorobenzyl)-2-methyl-4-
((5-methyl-6-((5-methyl
-1H-pyrazol-3-yl)amino
Ypyrazin-2-yl)methyl)pi
peridine-4-carboxylic

acid

1H NMR (400 MHz, DMSO) &
7.76 (t, 1 = 7.4 Hz, 1H), 7.64 —
7.57 (m, 2H), 7.37 (t, ] = 7.8 Hz,
1H), , 6.33 (s, 1H), 485 (d, ] =
12.6 Hz, 1H),4.33(d,J= 135 Hz,
2H), 3.89 (s, 1H), 3.44-3.40 (s,
1H), 3.08-3.10 (dd, J = 31.8, 13.6
Hz, 2H), 2.42 (s, 3H), 2.23 (s, 3H),
2.09-2.08 (d, J = 14.8 Hz, 1H),
1.99 (t, J = 7.3 Hz, 1H), 1.87-1.85
(t,J=132Hz, 2H), 142 (d,J =
6.0 Hz, 3H), 1.27 (d,J = 22.2 Hz,
1H).

MS: 487(M+H)"

34.

(2R, 4R)-4-((3-fluoro-6-((
5-methyl-1H-pyrazol-3-yl
Yamino)pyridin-2-yl)meth
y1)-2-methyl-1-(2-(trifluo
romethyl)benzyl)piperidi

ne-4-carboxylic acid

"HNMR (400 MHz, DMSO) 3
9.15 (s, 1H), 8.97 (s, 1H), 7.79 (d,
J=643Hz 4H), 743 (t, J=9.0
Hz, 1H), 6.96 (s, 1H), 6.11 (s, 1H),
4.06 (s, 2H), 3.38 — 3.33 (m, 1H),
3.22 (s, 2H), 3.04 - 3.15 (m, 2H),
2.34—2.20 (m, 2H), 2.14 (s, 3H),
1.96 (d,J = 14.0 Hz, 2H), 1.44 (s,
3H).

MS: 506(M+H)"

35.

Cl

(2R,4R)-1-(3-chloro-2-flu
orobenzyl)-4-((3-fluoro-35
-methyl-6-((3-methyl-1H-
pyrazol-3-yl)amino)pyrid
in-2-yl)methyl)-2-methyl
piperidine-4-carboxylic

acid

TH NMR (400 MHz, MeOD) &
7.71-7.65 (m, 2H), 7.58 (d, 1 = 9.6
Hz, 1H), 7.36 (t, J = 7.8 Hz, 1H),
6.20 (s, 1H), 445 (d, ] = 13.2 Hz,
1H), 4.02-3.93 (m, 1H), 3.58-3.35
(m, 4H), 3.32-3.25 (m, 2H), 2.44
(s, 3H), 2.38 (s, 3H), 2.26-2.11 (m,
2H), 2.11-2.01 (m, 1H), 1.63 (s,
3H).

MS:504(M+H)"
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Example . . .
No. Structure Chemical Name HNMR & MS: (M+H)
IH NMR (400 MHz, DMSO) &
7.94(d,J=8.6Hz 2H),7.76(dd,J
=153,7.6Hz, 1H),759(t,1J=7.0
Hz, 1H), 7.44 — 7.25 (m, 1H), 6.90
(2R.,4R)-1-(3-chloro-2-flu | (t,J=9.3 Hz, 1H), 4.82 (d, J =
orobenzyl)-4-(2,6-difluor | 13.2 Hz, 1H), 4.38 (dd, ] =23.0,
36, AN 0-3-((5-methyl-1H-pyraz | 12.8 Hz, 2H), 3.85 (s, 1H), 3.41 (s,
= ol-3-yl)amino)benzyl)-2- | 1H), 3.21 (d, J =12.3 Hz, 1H),
methylpiperidine-4-carbo | 3.15 (s, 1H), 2.92 (d, ] =20.5 Hz,
i Cl xylic acid 1H),2.17 (s, 3H), 2.10 — 2.07(m,
1H)1.92 - 1.82 (m, 2H), 1.51 (d,J
=6.0 Hz, 3H), 1.33(d, J=6.4 Hz,
1H).
MS: 507(M+H)"
Example 37

(2R,4R)-4-((3-fluoro-6-((S-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methyl-1-(
2-(trifluoromethyl)benzoyl)piperidine-4-carboxylic acid
Step 1: methyl (2R,4R)-4-((6-bromo-3-fluoropyridin-2-yl) methyl)-2-methylpiperidine-4-

carboxylate trifluoroacetate

To a solution of INT C5 (310 mg, 0.898 mmol) in DCM (4 ml) was added trifluoroacetic acid
(2 mL). The resulting solution was stirred for 1 h at room temperature. The resulting solution was
removed under reduced pressure to afford methyl-(2R,4R)-4-((6-bromo-3-fluoropyridin-2-yl)
methyl)-2-methyl-1-(2-(trifluoromethyl)benzoyl)piperidine-4-carboxylate hydrochloride (310 mg)
as a yellow oil. LCMS (ESI, m/z): 517 [M+H]"
Step 2: methyl-(2R,4R)-4-((6-bromo-3-fluoropyridin-2-yl) methyl)-2-methyl-1-

(2-(trifluoromethyl)benzoyl)piperidine-4-carboxylate
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To a solution of methyl (2R,4R)-4-((6-bromo-3-fluoropyridin-2-yl)methyl)-2-methyl
piperidine-4-carboxylate trifluoroacetat (310 mg, 0.898 mmol)in DMF (10ml) was added
2-(trifluoromethyl)benzoic acid (255 mg, 1.341 mmol), DIEA (698 mg,6.911 mmol) and HATU
(689 mg,1.812 mmol). The resulting solution was stirred for 3 h at room temperature. The resulting
mixture was filtrated. The filtrate was removed under reduced pressure. The resulting residue was
purified by C18 reversed phase column chromatography eluting with H,O/ACN to afford
methyl-(2R,4R)-4-((6-bromo-3-fluoropyridin-2-yl)methyl)-2-methyl-1-(2-(trifluoromethyl)
benzoyl)piperidine-4-carboxylate (451 mg, Y=97%) as a yellow oil. LCMS (ESI, m/z): 517

[M+H]".

Step 3: methyl-(2R,4R)-4-((6-((1-(tert-butoxycarbonyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-

Sluoropyridin-2-yl)methyl)-2-methyl-1-(2-(trifluoromethyl) benzoyl)piperidine-4-carboxylate

Following the procedure analogous to that described in Step 3 for the synthesis of Example 1,
methyl 1-(2R,4R)-4-((6-bromo-3-fluoropyridin-2-yl)methyl)-2-methyl-1-(2-(trifluoromethyl)
benzoyl)piperidine-4-carboxylate (451 mg, 0.872 mmol) was converted to the title compound (450
mg) as a yellow oil. LCMS (ESI, m/z): 634 [M+H]".

Step 4: methyl-(2R,4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin- 2-yl)

methyl)-2-methyl-1-(2-(trifluoromethyl) benzoyl)piperidine-4-carboxylate
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Following the procedure analogous to that described in Step 4 for the synthesis of Example 1,
methyl-(2R,4R)-4-((6-((1-(tert-butoxycarbonyl)-5-methyl-1H-pyrazol-3-yl Jamino)-3-fluoropyridi
n-2-yl)methyl)-2-methyl-1-(2-(trifluoromethyl )-benzoyl)piperidine- 4-carboxylate (450 mg, 0.699
mmol) was converted to the title compound (391 mg) as a yellow oil. LCMS (ESI, m/z): 534
[M+H]".

Step 5: (2R,4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2- yl) methyl)-2-

methyl-1-(2-(trifluoromethyl) benzoyl)piperidine-4-carboxylic acid

Following the procedure analogous to that described in Step 5 for the synthesis of Example 1,
methyl-(2R,4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl Jamino)-pyridin-2-yl )methyl)-2-methy
1-1-(2-(trifluoromethyl)benzoyl)piperidine-4- carboxylate (191 mg, 0.367 mmol) was converted to
the title compound 11 mg as a white solid. LCMS (ESL m/z): 520 [M+H]"
'H NMR (400 MHz, MeOD) & 7.89 — 7.26 (m, 5H), 6.89 (dd, J = 15.6, 6.3 Hz, 1H), 6.07 — 5.91 (
m, 1H), 3.75 — 3.34 (m, 2H), 3.25 — 2.94 (m, 3H), 2.57 — 2.26 (m, 4H), 2.16 — 1.77 (m, 2H), 1.52 (
dd, J=27.1, 13.7Hz, 1H), 1.24 (ddd, J =31.3,22.2, 7.1 Hz, 3H).

The following examples in Table 2 were synthesized using the above procedure with the
corresponding starting materials and intermediates.

Table 2

Example . . .
Structure Chemical Name HNMR & MS: (M+H)

No.
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Example

N Structure Chemical Name '"HNMR & MS: (M+H)"
0.

"HNMR (400 MHz, McOD) §

7.25(t, J=17.6 Hz, 2H), 7.07 (s,

1H), 6.99 (t,J = 7.7 Hz, 1H), 6.67

(s, IH), 5.65 (s, 1H), 4.25 (s, 1H),

3.66 (dd, T = 34.5, 19.0 Hz,4H),

2.86 (dd, J =25.6, 8.9 Hz, 2H),
o ST 2,71 (s, 3H), 2.06 (dd, T = 34.9,

eridine-4-carboxylic acid

ol 27.2 Hz, 4H), 1.19 (s, 3H).

MS: 518 (M+H)"

(2R,4R)-1-(2-(3-chloro-2-
fluorophenyl)acetyl)-4-((3
-fluoro-6-((5-methyl-1H-p
yrazol-3-yl)amino)pyridin

38

-2-yl)methyl)-2-methylpip

Example 39
(2R,4R)-4-((3-fluoro-6-((S-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methyl-1-(
2-(trifluoromethyl)benzoyl)piperidine-4-carboxylic acid

Step 1: methyl (2R,4R)-4-((6-bromo-3-fluoropyridin-2-yl) methyl)-2-methylpiperidine-4-

carboxylate trifluoroacetate

Following the procedure analogous to that described in Step 1 for the synthesis of Example 37,
INT C5 (1.54 g, 3.458 mmol) was converted to the title compound (1.33 g) as a yellow oil. LCMS
(ESI, m/z): 345, 347 [M+H]".

Step 2: methyl (2R,4R)-4-((6-bromo-3-fluoropyridin-2-yl) methyl)-2-methyl-1-

(2-(trifluoromethyl)phenyl)sulfonyl)piperidine-4-carboxylate

? F
N
e
N—?
W N BI'

AY /O
O//
o)
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To a solution of methyl (2R,4R)-4-((6-bromo-3-fluoropyridin-2-yl)methyl)-2-methyl
piperidine-4-carboxylate trifluoroacetate (1.33 g, 3.853 mmol) and K,CO3 (1.62 g, 11.721 mmol)
in THF (15 ml) was added 2-(trifluoromethyl)benzenesulfonyl chloride (1.42 g, 5.805 mmol). The
resulting solution was stirred for 3 h at 60 °C. The resulting mixture was filtrated and the filtrate was
removed under reduced pressure. The resulting residue was purified by C18 reversed phase column
chromatography eluting with H;O/ACN to afford methyl (2R,4R)-4-((6-bromo-3-fluoropyridin-
2-yl)methyl)-2-methyl-1-((2-(trifluoro-methyl)phenyl) sulfonyl)piperidine-4-carboxylate (1.07 g)
as a yellow oil. LCMS (ESI, m/z): 553,555 [M+H]".

Step 3: methyl (2R,4R)-4-((6-((1-(tert-butoxycarbonyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-
fluoropyridin-2-yl) methyl)-2-methyl-1-((2-(trifluoromethyl)phenyl)sulfonyl) piperidine-4-carbox

viate

Following the procedure analogous to that described in Step 3 for the synthesis of Example 1,
methyl (2R,4R)-4-((6-bromo-3-fluoropyridin-2-yl)methyl)-2-methyl-1-((2-(trifluoromethyl)
phenyl)sulfonyl)piperidine-4-carboxylate (1.07 g, 1.927 mmol) was converted to the title
compound (2.56 g) as a yellow oil. LCMS (ESI, m/z): 670 [M+H]".

Step 4: methyl (2R, 4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl) methyl)

-2-methyl-1-((2-(trifluoromethyl)phenyl)sulfonyl)piperidine-4-carboxylate
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Following the procedure analogous to that described in Step 4 for the synthesis of Example 1,
methyl(2R,4R)-4-((6-((1-(tert-butoxycarbonyl)-5-methyl-1H-pyrazol-3-yl )amino)-3-fluoro
pyridin-2-yl)methyl)-2-methyl-1-((2-(trifluoromethyl)phenyl )sulfonyl)piperidine-4-carboxylate (
2.51 g, 3.746 mmol) was converted to the title compound (812 mg) as a yellow oil. LCMS (ESI,
m/z); 570 [M+H]".

Step 5: (2R,4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2- yl)

methyl)-2-methyl-1-((2-(trifluoromethyl)phenyl)sulfonyl)piperidine-4-carboxylic acid

o F
HO//Z". \ -
N—/
- N.
" Lo HNQ
o
FsC

Following the procedure analogous to that described in Step 5 for the synthesis of Example 1,
methyl (2R,4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-pyridin-2-yl)methyl)-2-
methyl-1-((2-(trifluoromethyl)phenyl)sulfonyl)piperidine-4-carboxylate ( 812 mg, 1.425 mmol )
was converted to the title compound 215 mg as a white solid. LCMS (ESL, m/z): 556 [M+H]". 'H
NMR (400 MHz, MeOD) 6 8.22 (dd, J =5.6, 3.6 Hz, 1H), 7.95 (dd, ] = 5.6, 3.6 Hz, 1H), 7.85-7.77
(m, 2H), 7.59 (t, ] = 8.9 Hz, 1H), 6.88 (dd, J =9.0, 3.1 Hz, 1H), 6.01 (d, J = 0.4 Hz, 1H), 4.35-4.20
(m, 1H), 3.69-3.58 (m, 1H), 3.47-3.35 (m, 1H), 3.15 (dd, J =13.7, 2.8 Hz, 1H), 2.99 (dd, J = 13.7,
2.4 Hz, 1H),2.41 (s, 3H), 2.37 (s, 1H), 2.21-2.10 (m, 1H), 1.90 (dd, J = 13.9, 5.7 Hz, 1H), 1.54-1 .41
(m, 1H), 1.14 (d, J = 7.2 Hz, 3H).

Example 40 & Example 41

(2R,4R)-1-((S)-1-(3-chloro-2-fluorophenyl)ethyl)-4-((3-fluoro-6-((S-methyl-1H-pyrazol-3-yl)a

mino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
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(/) F
HO//",’ HO//[',,
. N. )
WN HN\QH W HN\</N;[\<H
F ; F
Cl Cl
Example 40 Example 41

Step 1: 1-(3-chloro-2-fluorophenyl)ethan-1-ol
OH

Cl

To a solution of 1-(3-chloro-2-fluorophenyl)ethan-1-one (2.69 g, 15.587mmol) in methanol

5 (20 mL) was added sodium borohydride (1.24 g, 32.778 mmol) at O °C. The resulting solution was

stirred at O °C for 1 h before it is quenched with 1 N HCI aqueous solution (50 mL). The resulting

solution was diluted with water and extracted with ethyl acetate. The organic layer was dried over

anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue was

applied onto a silica gel column eluting with EtOAc/hexane (0~20%) to afford 2.57 g of the title

10 compound as a yellow oil.

Step 2: 1-(1-bromoethyl)-3-chloro-2-fluorobenzene

Br

Cl

A solution of 1-(3-chloro-2-fluorophenyl)ethan-1-ol (2.57 g, 14.719 mmol) , phosphorus

tribromide (4.03 g, 14.888 mmol) and 4-dimethylaminopyridine (120 mg, 0.982 mmol) in DCM

15 (20 mL) was stirred for 1 h at room temperature. The resulting solution was concentrated under

reduced pressure. The resulting residue was applied onto a silica gel column eluting with

EtOAc/hexane (0~10%) to afford 2.12 g of the title compound as colorless oil.
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Step 3: methyl (2R,4R)-4-((6-bromo-3-fluoropyridin-2-yl) methyl)-2-methylpiperidine-4-

carboxylate hydrochloride

o F
AN
0//4,' g -
N/
KS N Br

Following the procedure analogous to that described in Step 1 for the synthesis of Example 37,
5 INTCS5(2.10 g, 4.719 mmol) was converted to the title compound (1.75 g) as a yellow oil. LCMS
(ESI, m/z): 345, 347 [M+H]".
Step 4: methyl-(2R,4R)-4-((6-bromo-3-fluoropyridin-2-yl) methyl)-1-(-1-(3-chloro-

2-fluo-rophenyl) ethyl)-2-methylpiperidine-4-carboxylate

Cl

10 Following the procedure analogous to that described in Step 1 for the synthesis of Example 1,
methyl (2R,4R)-4-((6-bromo-3-fluoropyridin-2-yl )methyl)-2-methylpiperidine-4-carboxylate
(1.03 g, 2.984 mmol) was converted to the title compound (756 mg, Y=51%) as a yellow oil. LCMS
(ESI, m/z): 501, 503 [M+1]".
Step 5: methyl-(2R,4R)-4-((6-((1-(tert-butoxycarbonyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-

15  fluoropyridin-2-yl)methyl)-1-(-1-(3-chloro-2-fluorophenyl) ethyl)-2-methylpiperidine-4-carboxyl

ate
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Cl

Following the procedure analogous to that described in Step 3 for the synthesis of Example 1,
methyl-(2R,4R)-4-((6-bromo-3-fluoropyridin-2-yl)methyl)-1-(-1-(3-chloro-2-fluorophenyl)ethyl )-
2-methylpiperidine-4-carboxylate (756 mg, 1.509 mmol) was converted to the title compound
(953mg) as a yellow oil. LCMS (ESI, m/z): 618 [M+H]".

Step 6: methyl-(2R,4R)-1-(1-(3-chloro-2-fluorophenyl)ethyl)-4-((3-fluoro-6-((5-

methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate

? F
AN
o, 0=
N/
N\
N\ N HNQ
F
Cl

Following the procedure analogous to that described in Step 4 for the synthesis of Example 1,
methyl-(2R,4R)-4-((6-((1-(tert-butoxycarbonyl)-5-methyl-1H-pyrazol-3-yl )amino)-
3-fluoropyridin-2-yl)methyl)-1-(1-(3-chloro-2-fluorophenyl)ethyl)-2-methyl piperidine-4-carboxyl
ate (953 mg, 1.542 mmol) was converted to the title compound (421 mg) as a yellow solid. LCMS
(ESI, m/z): 518 [M+H]".

Step 7: (2R,4R)-1-(1-(3-chloro-2-fluorophenyl)ethyl)-4-((3-fluoro-6-((5-methyl-

1H-pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid
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Cl

Following the procedure analogous to that described in Step 5 for the synthesis of Example 1,
methyl-(2R,4R)-1-(-1-(3-chloro-2-fluorophenyl)ethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol -3-
yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate (421 mg, 0.813 mmol) was
converted to the title compound 224 mg as a white solid. LCMS (ESI, m/z): 504 [M+H]+.

(2R,4R)-1-(1-(3-chloro-2-fluorophenyl)ethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)
amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid was further purified by
Prep-HPLC, yielding Example 40 (121 mg) and Example 41 (87 mg) as white solids.

Example 40

LCMS (ESI, m/z): 504 [M+H]".

"H NMR (400 MHz, MeOD) § 7.85-7.53 (m, 3H), 7.37 (t, ] =8.0 Hz, 1H), 6.91 (dd, J =8.9, 28 H
z, 1H), 6.03 (s, 1H), 3.92 (s, 1H), 3.64-3.42 (m, 2H), 3.40-3.33 (m, 3H), 2.40 (s, 3H), 2.19(d, J =
37.9 Hz, 4H), 1.80 (d, J = 5.3 Hz, 3H), 1.59 (s, 3H).

Example 41

LCMS (ESI, m/z): 504 [M+H]".

"H NMR (400 MHz, MeOD) § 7.70 (t, J = 7.0 Hz, 2H), 7.57 (t, ] = 8.8 Hz, 1H), 7.39 (t, ] = 7.9 Hz,
1H), 6.88 (dd, J=8.9,2.6 Hz, 1H), 6.01 (s, 1H), 5.46 (s, 1H), 3.67 (d, ] =35.9 Hz, 1H), 3.50 (s, 1H),
3.14 (dd, J =20.5, 12.4 Hz, 2H), 2.90 (s, 1H), 2.40 (s, 3H), 2.26 (d, ] = 14.5 Hz, 2H), 2.11 (d, J =
25.2 Hz, 1H), 1.81 (s, 3H), 1.61 (s, 1H), 1.45-1.11 (m, 3H).

Example 42

(2R,4R)-1-(3-chloro-2-fluorophenethyl)-4-((3-fluoro-6-((S-methyl-1H-pyrazol-3-yl)amino)py

ridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

Step 1: 2-(3-chloro-2-fluorophenyl)ethan-1-ol
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OH

Cl
To a solution of 2-(3-chloro-2-fluorophenyl)acetic acid (510 mg, 2.704 mmol) in THF (5 mL)
was added borane-tetrahydrofuran complex (5.4 ml). The resulting solution was stirred at reflux for
3 h. Then the mixture was evaporated to remove solvent. The resulting residue was purified by
silica gel chromatography eluting with EtOAc/hexane (0~30%) to afford 2-(3-chloro-2-

fluorophenyl)ethan-1-ol (466 mg) as an oil.

Step 2: 3-chloro-2-fluorophenethyl methanesulfonate

OMs

Cl
To a solution of 2-(3-chloro-2-fluorophenyl)ethan-1-ol (107 mg, 0.613 mmol) and
triethylamine (183 mg, 1.808 mmol) in dichloromethane (4 ml) was added dropwise
methanesulfonyl chloride (129 mg, 1.126 mmol) at 0~5 °C. The mixture was stirred for 2 h before it
is quenched with water (10 mL). The resulting solution was extracted with DCM (3%x30 mL). The
organic layer was combined, dried over anhydrous sodium sulfate and concentrated under vacuum
to give 3-chloro-2-fluorophenethyl methanesulfonate (164 mg, 0.649 mmol) as a yellow oil. The

crude product was used in the next step without purification.

Step 3: tert-butyl (2R, 4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-

fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorophenethyl)-2-methylpiperidine-4-carboxylate
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To a mixture of tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3- yl)amino)-3-
fluoropyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate (97 mg, 0.211 mmol), potassium
carbonate (138 mg, 0.999 mmol) in ACN (4 ml) was added 3-chloro-2-fluorophenethyl
methanesulfonate (164 mg, 0.649 mmol). The reaction mixture was stirred at 80 °C for 15 h, then
the solids were filtered out and the resulting solution was concentrated under vacuum. The resulting
residue was applied onto a silica gel column eluting with EtOAc/hexane (0~70%) to afford the title
compound (17 mg, 0.130 mmol) as a yellow oil. LCMS (ESI, m/z): 616 [M+1]".

Step 4: (2R,4R)-1-(3-chloro-2-fluorophenethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)

amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid

Cl

Following the procedure analogous to that described in step 5 of Example 5, tert-butyl
(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl )Jamino)-3-fluoropyridin-2-yl )methyl)-
1-(3-chloro-2-fluorophenethyl)-2-methylpiperidine-4-carboxylate (17 mg, 0.130 mmol) was
converted to the title compound (12 mg) as a white solid. LCMS (ESI, m/z): 504 [M+H]". '"H NMR
(400 MHz, MeOD) 6 7.57 (t, J =9.0 Hz, 1H), 7.45 (t, J = 7.5 Hz, 1H), 7.35 (s, IH), 7.19(t, J = 7.8
Hz, 1H), 6.88 (dd, J = 9.0, 3.1 Hz, 1H), 6.00 (d, J = 9.7 Hz, 1H), 3.77 (s, 2H), 3.68 — 3.33 (m, SH),
3.20-3.08 (m, 2H), 2.36 (s, 3H), 2.21 (d, J = 11.9 Hz, 2H), 2.05 (s, 2H), 1.44 (s, 3H).

The following example in Table 3 was synthesized using the above procedure with the

corresponding starting materials and intermediates.
Table 3

Example . . .
Structure Chemical Name HNMR & MS: (M+H)

No.
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Example . . .
N Structure Chemical Name HNMR & MS: (M+H)
0.
'H NMR (400 MHz, McOD) §
7.61(t,J=9.0Hz, 1H), 7.53 -
(2R 4R)-1-(2,6-dichlorophen | 7.43 (m, 2H), 7.32(t,J =8.0
. Hz, 1H), 6.90 (dd,J =9.0, 3.0
. o ethyl)-4-((3-fluoro-6-((5-met Hz, 1H), 6.02 (s, 1H), 3.84 (s,
43 ‘NH hyl-1H-pyrazol-3-yl)amino)p | 1H), 3.68 — 3.35 (m, 6H), 2.38
idin-2-v1 thvl)-2-methvl (d, J=38 HZ, 3H), 2.19 (t, I=
cl cl yridin-2-yDmethyl)-2-methyl | 35 ¢ 11 am). 150 (d.J = 13.7
piperidine-4-carboxylic acid | Hz, 3H), -0.00 (s, 2H).
MS: 520 (M+H)"

Example 44

(2R,4R)-1-(2-(3-chloro-2-fluorophenyl)-2-oxoethyl)-4-((3-fluoro-6-((S-methyl-1H-pyrazol-3-y

I)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

Step 1: 2-bromo-1-(3-chloro-2-fluorophenyl)ethan-1-one

Br
0]

F

Cl

The mixture of 1-(3-chloro-2-fluorophenyl)ethan-1-one (1.004 g, 5.817 mmol), NBS (1.393 g,

7.827 mmol), potassium dihydrogen phosphate (0.282 g, 2.072 mmol) and ethanol (12 mL) was

refluxed for 3 h. The reaction mixture was evaporated to remove solvent. The resulting residue was

purified by CI18 reversed phase column chromatography eluting with H,O/ACN to afford

2-bromo-1-(3-chloro-2-fluoro phenyl)ethan-1-one (297 mg, 1.181 mmol) as an brown oil. LCMS

(ESI, m/z): 251,253 [M+1]".

Step 2: tert-butyl (2R, 4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-

Sluoropyridin-2-yl) methyl)-1-(2-(3-chloro-2-fluorophenyl)-2-oxoethyl)-2-methylpiperidine-4-ca

rboxylate
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Cl

To a solution of tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol- 3-yl)amino)-3-
fluoropyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate ~ (156 mg, 0339  mmol),
2-bromo-1-(3-chloro-2-fluorophenyl)ethan-1-one (109 mg, 0.433 mmol) in THF (8 ml) was added
trimethylamine (362 mg, 3.577 mmol) at 0 °C. The resulting solution was stirred at room
temperature for overnight. The mixture was evaporated to remove solvent. The resulting residue
was purified by silica gel column chromatography eluting with EtOAc/hexane (0~30%) to give
tert-butyl  (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-  pyrazol-3-yl)amino)-3-fluoropyridin-
2-yl)methyl)-1-(2-(3-chloro-2-fluorophenyl)-2-oxoethyl)-2-methylpiperidine-4-carboxylate (68
mg, 0.107 mmol) as a yellow oil. LCMS (ESL, m/z): 630 [M+1]".

Step 3: (2R,4R)-1-(2-(3-chloro-2-fluorophenyl)-2-oxoethyl)-4-((3-fluoro-6-((5-methyl-1H-

pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid

(/) F
Ho//",. \\
N
N.
W HN—~ “NH
o —
F
Cl

Following the procedure analogous to that described in step 5 of Example 5, tert-butyl
(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl )Jamino)-3-fluoropyridin-2-yl )methyl)-
1-(2-(3-chloro-2-fluorophenyl)-2-oxoethyl)-2-methylpiperidine-4-carboxylate (68 mg, 0.107
mmol) was converted to the title compound (34 mg) as a white solid. LCMS (ESIL, m/z): 518
[M+1]". "H NMR (400 MHz, MeOD) & 8.00 (ddd, T = 8.0, 6.4, 1.6 Hz, 1H), 7.92-7.83 (m, 1H), 7.62
(t, J=9.0Hz, 1H), 7.40 (t, ] =8.0 Hz, 1H), 6.90 (dd, J =9.0, 3.1 Hz, 1H), 4.86 (d, ] = 18.0 Hz, 1H),
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4.05-3.87 (m, 1H), 3.71 (s, 2H), 3.56 (t, J = 11.1 Hz, 2H), 3.46 (s, 2H), 2.40 (s, 3H), 2.24 (s, 2H),
2.10(d,J=14.1Hz,2H), 1.42 (d, J = 6.3 Hz, 3H).

Example 45
(2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((6-((5S-methyl-1H-pyrazol-3-yl)amino)pyraz
in-2-yl)methyl)piperidine-4-carboxylic acid

Step 1: methyl (2R,4R)-4-((6-chloropyrazin-2-yl) methyl)-2-methylpiperidine- 4-carboxylate

Following the procedure analogous to that described in Step 1 for the synthesis of Example 37,
INT C4 (298 mg, 0.776 mmol ) was converted to the title compound (210 mg) as a yellow oil.
LCMS (ESI, m/z): 284 [M+H]".

Step 2: methyl-(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-chloropyrazin-2-yl) methyl)-2-

methylpiperidine-4-carboxylate

F

Cl
Following the procedure analogous to that described in Step 1 for the synthesis of Example 1,
methyl (2R,4R)-4-((6-chloropyrazin-2-yl)methyl)-2-methylpiperidine-4- carboxylate ( 210 mg,
0.0.64 mmol ) was converted to the title compound (216 mg, crude) as a yellow oil. LCMS (ESI,
m/z): 426 [M+H]" .
Step 3: methyl-(2R,4R)-4-((6-((1-(tert-butoxycarbonyl)-5-methyl-1H-pyrazol-3-

yl)amino)pyrazin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate
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F

Cl
Following the procedure analogous to that described in Step 3 for the synthesis of Example 1,
methyl-(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-chloropyrazin-2-yl )methyl)-2-methyl
piperidine-4-carboxylate (216 mg, crude) was converted to the title compound (923 mg) as a yellow
oil. LCMS (ESI, m/z): 587 [M+H]".
Step 4: methyl-(2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((6-((5-methyl-

1H-pyrazol-3-yl)amino)pyrazin-2-yl)methyl)piperidine-4-carboxylate

F

Cl
Following the procedure analogous to that described in Step 4 for the synthesis of Example 1,
methyl-(2R,4R)-4-((6-((1-(tert-butoxycarbonyl)-5-methyl-1H- pyrazol-3-yl)amino)
pyrazin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2- methylpiperidine-4-carboxylate ( 923 mg)
was converted to the title compound ( 325 mg, crude ) as a yellow oil. LCMS (ESI, m/z): 487
[M+H]".
Step 5: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((6-((5-methyl-1H-pyrazol-3-yl)amino)

pyrazin-2-yl)methyl)piperidine-4-carboxylic acid
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F

Cl

Following the procedure analogous to that described in Step 5 for the synthesis of Example 1,
methyl-(2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((6-((5- methyl-1H-pyrazol-
3-yl)amino)pyrazin-2-yl)methyl)piperidine-4-carboxylate (325 mg) was converted to the title
compound 9 mg as a yellow solid. LCMS (ESL m/z): 487 [M+H]". '"H NMR (400 MHz, DLCM$S
(ESI, m/z)0) 6 9.61 (s, 1H), 8.19 (s, 1H), 7.77 (t, J=7.9 Hz, 1H), 7.68 (s, 1H), 7.68 (s, 2H), 7.59 (d,
J=6.4Hz, 2H), 738 (t, J = 7.9 Hz, 2H), 6.28 (s, 1H), 3.54 (s, S0H), 3.14 (d, J = 9.9 Hz, 4H), 2.50
(m, 109H), 2.33 (s, 1H), 2.23 (s, 4H), 2.23 (s, 6H), 2.02 (d, J = 13.4 Hz, 3H), 1.88 (m, 4H), 1.48 (d,
J=6.1 Hz, SH).
Example 46
1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-hydroxyoxetan-3-yl)-6-((5-methyl-1H-pyrazol-
3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid
Step 1: 1-(tert-butyl)-4-methyl-4-((6-bromo-3-fluoropyridin-2-yl)methyl)piperidine-

1,4-dicarboxylate

/O O F
X
N~
N
I Cl
Boc

Following the procedure analogous to that described in Step 1 for the synthesis of Example 5,
1-(tert-butyl) 4-methyl piperidine-1,4-dicarboxylate ( 2.47 g, 10.152 mmol ), INT A6 (2.95 g,
13.142mmol ) was converted to the title compound ( 1808 mg, Y=46% ) as a yellow oil. LCMS
(ESI, m/z): 387 [M+H]".

Step 2: 1-(tert-butyl)-4-methyl-4-((6-chloro-3-fluoro-4-(3-hydroxyoxetan-3-

yhpyridin-2-yl)methyl)piperidine-1,4-dicarboxylate
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/O @] FHO 0o
| X
N~
N
I Cl
Boc

To a solution of diisopropylamine (374 mg, 3.696 mmol) in THF (5 mL) was cooled to -78°C
under nitrogen. n-Butyl lithium (2.5M) in hexane (1.3 mL,3.250 mmol) was added dropwise over 10
min maintaining the internal temperature below -40°C. The resulting solution was stirred at 0°C for
5 30 min before a solution of 1-(tert-butyl)-4- methyl-4-((6-bromo-3-fluoropyridin-2-yl)methyl)
piperidine-1,4-dicarboxylate (777 mg, 2.013 mmol) in THF (5 ml) was added dropwise at -78 °C. The
mixture was stirred at -40°C for 1h.
A solution of oxetan-3-one (295 mg, 4.094 mmol) in THF (5 ml) was added. The resulting
solution was stirred at -60°C for 1h before it was quenched with saturated aqueous NH4Cl aqueous
10  solution. The resulting mixture was extracted with ethyl acetate. The organic layer was dried over
anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The resulting residue
was purified by C18 reversed phase column chromatography eluting with H;O/ACN to afford
1-(tert-butyl)-4-methyl-4- ((6-chloro-3-fluoro-4-(3-hydroxyoxetan-3-yl)pyridin-2-yl )methyl)
piperidine-1,4- dicarboxylate (476 mg, Y=52%) as yellow oil. LCMS (ESI, m/z): 459 [M+H]".

15  Step 3: methyl-1-(3-chloro-2-fluorobenzyl)-4-((6-chloro-3-fluoro-4-(3- hydroxyoxetan-3-yl)

p-yridin-2-yl)methyl)piperidine-4-carboxylate

OO Fuo /~0
|\
NN

N
Cl
F

Cl
Following the procedure analogous to that described in Step 3&4 for the synthesis of Example
5, 1-(tert-butyl)-4-methyl-4-((6-chloro-3-fluoro-4-(3-hydroxyoxetan-3-yl)pyridin-2-yl)
20  methyl)piperidine-1,4-dicarboxylate (476 mg, 1.037 mmol) was converted to the title compound
(168 mg, Y=32%) as a yellow oil. LCMS (ESI, m/z): 501 [M+H]".
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Step 4: methyl-4-((6-((1-(tert-butoxycarbonyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-

fluoro-4-(3-hydroxyoxetan-3-yl)pyridin-2-yl) methyl)-1-(3-chloro-2-fluorobenzyl)piperidine-4-c-

arboxylate
OO0 Fuo /~o
| AN
N~
N HN N,
\E<\1—Boc
F
Cl
5 Following the procedure analogous to that described in step 3 for the synthesis of Example 1,

methyl-1-(3-chloro-2-fluorobenzyl)-4-((6-chloro-3-fluoro-4-(3- hydroxyoxetan-3-yl)
p-yridin-2-yl)methyl)piperidine-4-carboxylate (168 mg, 0.335 mmol) was converted to the title
compound (255 mg, crude) as a yellow oil. LCMS (ESI, m/z): 662 [M+H]".
Step 5: methyl-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-hydroxyoxetan-3-yl)-

10 6-((3-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylate

_0_0O F

e
B
I

Cl
Following the procedure analogous to that described in step 4 for the synthesis of Example 1,
methyl-4-((6-((1-(tert-butoxycarbonyl)-5-methyl-1H-pyrazol-3-yl Jamino)-3-fluoro-
4-(3-hydroxyoxetan-3-yl)pyridin-2-yl )methyl)-1-(3-chloro-2-fluorobenzyl)piperidine-4-c-arboxyl
15 ate (255 mg, crude) was converted to the title compound (65 mg, crude) as a yellow oil. LCMS
(ESI, m/z): 562 [M+H]".
Step 6: 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-hydroxyoxetan-3-yl)-6-((5-

methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl) piperidine-4-carboxylic acid
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Following the procedure analogous to that described in step 5 for the synthesis of Example 1,

methyl-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-hydro xyoxetan-3- yl)-6-((5-met-hyl-1H-

pyrazol-3-yl)amino)pyridin-2-yl)methyl) piperidine-4-carboxylate ( 65 mg) was converted to the

title compound 10 mg as a yellow solid. LCMS (ESL m/z): 548 [M+H]". '"H NMR (400 MHz,

MeOD) 6 7.69 (t, ] = 7.4 Hz, 1H), 7.52 (s, 1H), 7.33 (t, ] = 8.0 Hz, 1H), 6.96 (d, ] = 4.7 Hz, 1H),

5.99 (s, 1H), 5.08 (d,J = 7.1 Hz, 2H), 4.80 (d, ] = 7.1 Hz, 1H), 4.46 (s, 2H), 3.53 (m, 3H), 3.17 (d, J

=13.1 Hz, 3H), 2.46 (s, 2H), 2.35 (s, 3H), 1.93 (s, 2H), 1.31 (s, 2H).

The following example in Table 4 was synthesized using the above procedure with the

corresponding starting materials and intermediates.

Table 4

Example
No.

Structure

Chemical Name

'HNMR & MS: (M+H)"

47

Cl

(2R 4R)-1-(3-chloro-2-fluoro
benzyl)-4-((3-fluoro-4-(3-hy
droxyoxetan-3-yl)-6-((5-met
hyl-1H-pyrazol-3-yl)amino)p
yridin-2-yl)methyl)-2-methyl

piperidine-4-carboxylic acid

"H NMR (400 MHz, MeOD)
7.68 (t,J=7.6 Hz, 1H), 7.55 (t,
J=64Hz, 1H), 734t J=179
Hz, 1H), 6.93 (d,J =4.7 Hz,
1H), 5.95 (s, 1H), 5.07 (d, J =
7.0Hz, 2H), 4.79 (d,1=7.0 Hz,
2H), 4.33 (d, J = 12.6 Hz, 1H),
3.91 (s, 2H), 3.44 (d,7=29.1
Hz, 4H), 2.33 (s, 3H), 2.15 (dd,
J=1735,26.6 Hz, 5H), 1.57 (d,
J=6.0 Hz, 3H).

MS: 562 (M+H)"

Example 48

(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-fluorooxetan-3-yl)-6-((S-methyl-1H-py

razol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

Step 1: di-tert-butyl-(2 R,4R)-4-((6-bromo-3-fluoro-4-(3-hydroxyoxetan-3-yl)pyridin-2-yl)

methyl)-2-methylpiperidine-1,4-dicarboxylate
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Following the procedure analogous to that described in Step 2 for the synthesis of Example 43,
INT C2 (881mg, 1.808mmol) was converted to the title compound (826 mg, Y=83% ) as a yellow
oil. LCMS (ESI, m/z): 559 [M+H]".
5 Step 2: tert-butyl-(2R,4R)-4-((6-bromo-3-fluoro-4-(3-hydroxyoxetan-3-yl)pyridin-

2-yl)methyl)-2-methylpiperidine-4-carboxylate

Following the procedure analogous to that described in step 3 for the synthesis of Example 5,
di-tert-butyl-(2R,4R)-4-((6-bromo-3-fluoro-4-(3-hydroxyoxetan-3-yl)pyridin
10  -2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate (826 mg, 1.476 mmol) was converted to the
title compound (669 mg, Y=98%) as a yellow oil. LCMS (ESI, m/z): 459 [M+H]".

Step 3: tert-butyl-(2R,4R)-4-((6-bromo-3-fluoro-4-(3-hydroxyoxetan-3-yl)pyridin-
2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate

%O\go
: F

HO

15 Following the procedure analogous to that described in Step 4 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-bromo-3-fluoro-4-(3-hydroxyoxetan-3-yl )pyridin-2-yl)
methyl)-2-methylpiperidine-4-carboxylate (669 mg, 1.456 mmol ) was converted to the title

compound (577 mg, Y=66%) as a yellow oil. LCMS (ESI, m/z): 601 [M+H]".
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Step 4: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-
3-fluoro-4-(3-hydroxyoxetan-3-yl)pyridin-2-yl) methyl)- 1-(3-chloro-2-fluorobenzyl)-2-methylpip

eridine-4-carboxylate

Following the procedure analogous to that described in step 2 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-bromo-3-fluoro-4-(3-hydroxyoxetan-3-yl )pyridin-2-yl )ymethyl)-
1-(3-chloro-2-fluorobenzyl )-2-methylpiperidine-4-carboxylate (577 mg, 958.62 umol) was
converted to the title compound (445 mg, Y=69%) as a yellow oil. LCMS (ESI, m/z): 674 [M+H]".

Step 5: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-

3-fluoro-4-(3-fluorooxetan-3-yl)pyridin-2-yl) methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiper

idine-4-carboxylate

To a solution of tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-
yl)amino)-3-fluoro-4-(3-hydroxyoxetan-3-yl)pyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-
methylpiperidine-4-carboxylate (194 mg, 0.288 mmol) in DCM (10 ml) was added DAST (0.5 mL)
. The solution was stirred at room temperature for 2 h. The resulting solution was quenched with
saturated sodium bicarbonate aqueous solution. The resulting solution was diluted with water and
extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate, filtered

and concentrated under reduced pressure. The resulting residue was applied onto a silica gel column
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eluting with EtOAc/hexane (0~30%) to afford the title compound (146 mg, Y=75%) as a yellow oil.
LCMS (ESI, m/z): 676 [M+H]".

Step 6: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-fluorooxetan-3-yl)-

6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid

Following the procedure analogous to that described in step 5 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl )-5-methyl-1H-pyrazol-3-yl )Jamino)-3-fluoro-
4-(3-fluorooxetan-3-yl)pyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-ca
rboxylate (146 mg, 215.909 umol) was converted to the title compound 21 mg as a white solid.

10 LCMS (ESL, m/z): 564 [M+H]". 'H NMR (400 MHz, MeOD) § 7.71 (t, J = 7.6 Hz, 1H), 7.56 (t, J =
6.4 Hz, 1H), 7.36 (t,J= 7.9 Hz, 1H), 6.95 (d, /= 4.4 Hz, 1H), 6.03 (s, 1H), 5.07 (m, 4H), 3.97 (d, J
=23.5 Hz, 2H), 3.47 (dd, J = 24.6, 3.3 Hz, 4H), 2.37 (s, 3H), 2.10 (m, 5H), 1.60 (m, 3H).

Example 49

(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-methyl-6-((S5-methyl-1H-pyraz-ol-3-yl)ami
15 no)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

Step 1: di-tert-butyl-(2R,4R)-4-((6-chloro-3-fluoro-4-methylpyridin-2-yl) methyl)-

2-methylpiperidine-1,4-dicarboxylate

A solution of diisopropylamine (2.13 g, 21.050 mmol) in THF (10 mL) was cooled to -78 °C
20  under nitrogen. n-Butyl lithium (2.5M) in n-hexane (7.2 mL, 18.286 mmol) was added. The

solution was stirred at O °C for 30 min before it was added a solution of INT C2 (4.05 g, 9.143
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mmol) in THF (5 ml) dropwise over 10 min maintaining the internal temperature below -40 °C. The
resulting solution was stirred at -40 °C for 1 h.

A solution of iodomethane (2.22 mg, 15.641 mmol) in THF (5 ml) was added dropwise below
-70 °C and stirred 1 h. The reaction was quenched with saturated NH4Cl aqueous solution and
extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate, filtered
and concentrated under reduced pressure. The residue was purified by C18 reversed phase column
chromatography eluting with H;O/ACN to afford di-tert-butyl (2R,4R)-4-((6-chloro-3-fluoro-4-
methylpyridin-2- yl)methyl)-2-methylpiperidine-1,4-dicarboxylate (3.55 g, Y=85%) as yellow oil.
LCMS (ESI, m/z): 457 [M+H]".

Step 2: di-tert-butyl(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-

3-fluoro-4-methylpyridin-2-yl) methyl)-2-methylpiperidine-1,4-dicarboxylate

\i/o\&o F

A mixture of di-tert-butyl-(2R,4R)-4-((6-chloro-3-fluoro-4-methylpyridin-2-yl)methyl)-2-
methylpiperidine-1,4-dicarboxylate (3.54 g, 7.747 mmol), tris(dibenzylideneacetone)dipalladium
(2.01 g, 2.195 mmol), dimethylbisdiphenylphosphinoxanthene (1.43 g, 2.471 mmol),
1-tert-butyl-3-methyl-1H-pyrazol-5-amine (1.56 mg, 10.181 mmol) and K3PO4 (5.30 g, 24.969
mmol) in 1,4-dioxane (50 ml) was stirred at 110 °C for 5 h under nitrogen. The resulting solution
was cooled to room temperature and diluted with brine and extracted with ethyl acetate. The
organic layer was dried over anhydrous sodium sulfate, filtered and concentrated under reduced
pressure. The residue was purified by C18 reverse phase chromatography eluting with H;O/ACN to
afford (4.03 g, 7.024 mmol, Y=91%) of the title compound as a yellow solid. LCMS (ESI, m/z):
574 [M+H]".

Step 3: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1 H-pyrazol-3-yl)amino)-

3-fluoro-4-methylpyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylate
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A solution of di-tert-butyl(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl )Jamino)-3-
fluoro-4-methylpyridin-2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate (3.95 g, 6.885 mmol)
in dichloromethane (60 ml) was added trifluoroacetic acid (6 ml) and stirred at room temperature
for 4 h. After completion, the reaction was quenched with saturated sodium bicarbonate aqueous
solution (100 ml) and extracted with dichloromethane. The organic layer was dried over anhydrous
sodium sulfate, filtered and concentrated under reduced pressure. The crude product was purified
by C18 reverse phase chromatography eluting with H,O/ACN to afford (3.47 g, 7.326mmol,
Y=106%) of the title compound as a yellow solid. LCMS (ESI, m/z): 474 [M+H]".

Step 4: tert-butyl(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-
Sluoro-4-methylpyridin-2-yl) methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxyl

ate

A mixture of tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl- 1H-pyrazol-3-yl)amino)-
3-fluoro-4-methylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate (3.39 g, 7.158 mmol),
potassium carbonate (3.49 g, 25.252 mmol) and 1-(bromomethyl)-3-chloro-2-fluorobenzene (1.48
g, 6.623 mmol) in ACN (10 mL) was stirred for 6 h at room temperature. After completion, the
resulting mixture was filtered and concentrated under vacuum. The crude product was purified by
silica gel column chromatography eluting with EtOAc/hexane (0~30%) to afford (3.02 g, 4.410
mmol, Y=68%) of the title compound as a yellow solid. LCMS (ESL, m/z): 616 [M+H]".
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Step 5: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-methyl-6-((5-methyl-

1H-pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid

HO._O F

A solution of tert-butyl(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)Jamino)-3-
fluoro-4-methylpyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl )-2-methyl piperidine-4-carboxyla
te (1.81 g, 2.937 mmol) in formic acid (10 mL) was stirred at reflux for 4 h. After completion, the
resulting solution was concentrated under reduced pressure. The residue was dissolved in water (60
mL) at 0 °C and adjusted PH=6~7 with sodium hydroxide aqueous solution (5 M). The resulting
mixture was extracted with DCM (3x100 mL). The organic layer was dried over anhydrous sodium
sulfate, filtered and concentrated under reduced pressure. The crude product was purified by C18
reverse phase chromatography eluting with MeOH/water to afford (1.25 g, 2.480mmol, Y=84%) of
the title compound as a white solid. LCMS (ESI, m/z): 504 [M+H]". "H NMR (400 MHz, MeOD) &
771 (t,J =7.7Hz, 1H), 7.56 (t, ] = 6.7 Hz, 1H), 7.36 (t, ] = 8.0 Hz, 1H), 6.75 (d, J = 4.6 Hz, 1H),
5.94 (s, 1H), 4.36 (d, J = 14.0 Hz, 1H), 3.89 (s, 1H), 3.44 (t, ] = 19.8 Hz, 8H), 2.40-2.04 (m, 7H),
1.60 (d, J = 6.0 Hz, 2H), 1.31 (s, 1H).

The following examples in Table 5 were synthesized using the above procedure with the
corresponding starting materials and intermediates.

Table 5

Example

N Structure Chemical Name 'HNMR & MS: (M+H)"
0.
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Example . . .
N Structure Chemical Name HNMR & MS: (M+H)
0.

(2R,4R)-1-(3-chloro-2,6-difl
uorobenzyl)-4-((3-fluoro-4-m
cthyl-6-((5-methyl-1H-pyraz

'H NMR (400 MHz, McOD) §
7.60 (dd, J = 14.3, 8.6 Hz, 1H),
7.13 (t,J=8.8 Hz, 1H), 6.64 (s,
1H), 5.77 (d, J=17.9 Hz, 1H),
441 (d,J=13.4Hz, 1H), 3.87
(d,J=11.7Hz, 1H),3.20 (d,J

50
ol-3-yl)amino)pyridin-2-yl)m | =38.9 Hz, 3H), 3.03 (s, 1H),
cthyl)-2-methylpiperidine-4- | 2.88 (d,J=12.7 Hz, 1H), 2.24
F L carboxylic acid (d.J=16.1Hz, 6H), 1.95 (dd, J
=38.0, 18.5 Hz, 4H), 1.43 -
1.37 (m, 3H).
MS: 522(M+H)"
0 R '"H NMR (400 MHz, MeOD) 5
\ 8.22 (s, 2H), 7.62 (s, 1H), 7.50
HO \ y 1-(3-chloro-2-fluorobenzyl)- (s, 2H) s, 1H)
N (s, 1H), 7.28 (t,J =7.7Hz, 1H),
N. 4-((3-fluoro-4-methyl-6-((5-
N HN—~ ""NH | 6.68 (s, 1H), 5.81 (s, 1H), 4.27
51 — methyl-1H-pyrazol-3-yl)ami
Jpyridin-2-yDmethyDpi (s, 2H), 3.37 (s, 5H), 3.12.(d, J
no)pyridin-2-yl)met 1per
.py Y . Y p P =22.1 Hz, 3H), 2.37 (s, 2H),
F idine-4-carboxylic acid
Cl 2.27 (s, 4H), 1.86 (s, 2H).
MS: 490(M+H)"
1
HO. .o h H NMR (400 MHz, MeOD) &
== . 827 (s, 1H), 7.47 — 7.16 (m,
\ 1-(2,3-difluorobenzyl)-4-((3-
N— 2H), 6.67 (s, 1H), 5.81 (s, 1H),
fluoro-4-methyl-6-((5-methyl
N HN “NH . | 420 (s, 2H), 3.40 — 3.34 (m,
52 -1H-pyrazol-3-yl)amino)pyri
. o 3H), 3.08 (dd, J =73.2,395
din-2-yl)methyl)piperidine-4-
F o Hz, 5H), 2.30 (d, ] = 35.5 Hz,
carboxylic acid
F 6H), 1.82 (s, 2H).

MS: 474 (M+H)"
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Example . . .
N Structure Chemical Name HNMR & MS: (M+H)
0.

(2R,4R)-1-(2,3-dichlorobenz
y1)-4-((3-fluoro-4-methyl-6-(

'H NMR (400 MHz, McOD) §
7.47(d,J=7.7Hz 2H), 725 (t,
J=17.8Hz, 1H), 6.52 (s, 1H),
5.66 (d,J=17.9 Hz, 1H), 4.39
(d, J=13.6 Hz, 1H), 3.82 (s,

“NH | (5-methyl-1H-pyrazol-3-yl)a
53 — . o 1H), 3.31 (dd, J =584, 5.0 Hz,
mino)pyridin-2-yl)methyl)-2-
o | 1H), 3.15 (s, 2H), 2.90 (s, 1H),
Cl methylpiperidine-4-carboxyli
. 2.79 (s, 1H),2.13 (d,J=14.0
Cl c acid
Hz, 6H), 1.83 (d,J=55.0 Hz,
4H), 1.25 (d, J=7.2 Hz, 3H).
MS: 520 (M+H)"
'H NMR (400 MHz, MeOD) 5
HOo. .o R 827 (s, 1H),7.60 (d,J =538
= . Hz, 1H), 7.11 (t,J = 8.6 Hz,
\ 1-(2,3-dichlorobenzyl)-4-((3-
N—y 1H), 6.66 (s, 1H), 5.78 (s, 1H),
N fluoro-4-methyl-6-((5-methyl
N HN—~ ""NH . |1 4.10(dd,J=16.5, 9.4 Hz, 2H),
54 — -1H-pyrazol-3-yl)amino)pyri
. o 3.23-2.66 (m, 6H), 2.27 (s,
din-2-yl)methyl)piperidine-4-
Cl o 4H), 2.19 (s, 2H), 1.78 (t, I =
carboxylic acid
Cl 11.1 Hz, 2H), 1.44 - 1.16 (m,
2H).
MS: 506 (M+H)"
'H NMR (400 MHz, McOD) §
F 827 (s, 1H),7.60 (d,J =538
HO.__O
S . Hz, 1H), 7.11 (t,J = 8.6 Hz,
\ 1-(3-chloro-2,6-difluorobenz 1H). 6.66 (s. 1H). 5.78 (s. 1H)
> * S’ > * S’ >
N— y1)-4-((3-fluoro-4-methyl-6-(
AN N~ 4.10 (dd, J =16.5, 9.4 Hz, 2H),
55 N F 7 NH | (5-methyl-1H-pyrazol-3-yl)a
— . o 1 3.23-2.66 (m, 6H), 2.27 (s,
mino)pyridin-2-yl)methyl)pi
O o 4H), 2.19 (s, 2H), 1.78 (t, I =
= peridine-4-carboxylic acid
& 11.1 Hz, 2H), 1.49 - 0.73 (m,

4H).
MS: 508 (M+H)"
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Chemical Name

'HNMR & MS: (M+H)"

1-(2,3-difluorophenethyl)-4-(
(3-fluoro-4-methyl-6-((5-met
hyl-1H-pyrazol-3-yl)amino)p
yridin-2-yl)methyl)piperidine

-4-carboxylic acid

'H NMR (400 MHz, McOD) §
7.18 (dd, J=20.6, 10.0 Hz,
3H), 6.75 (d, J=4.6 Hz, 1H),
5.94 (s, 1H), 3.67(d,J=11.9
Hz, 2H), 3.34 (s, 2H), 3.23 -
2.99 (m, 6H), 2.48 (d, J=14.7
Hz, 2H), 2.33 (d,J= 153 Hz,
6H), 1.95 (s, 2H).

MS: 488 (M+H)"

1-(2,3-dichlorophenethyl)-4-(
(3-fluoro-4-methyl-6-((5-met
hyl-1H-pyrazol-3-yl)amino)p
yridin-2-yl)methyl)piperidine

-4-carboxylic acid

'H NMR (400 MHz, McOD) §
7.49 (d, T =17.5Hz, 1H), 7.40 —
720 (m, 2H), 6.78 (d. I = 4.6
Hz, 1H), 5.99 (s, 1H), 3.70 (d,J
=12.8Hz, 2H), 3.45(d, T =
19.0 Hz, 2H), 3.21 (s, 2H), 3.09
(t,7=129Hz 2H),2.50 (t,J =
16.2 Hz, 2H), 2.36 (d, 1 =20.6
Hz, 6H), 2.00 (t, ] = 13.8 Hz,
2H), 0.00 (d, J = 3.1 Hz, 2H).
MS: 520 (M+H)"

WO 2021/147974
Example
Structure
No.
HO._o F
| AN
N~
N
56 HN__N_
NH
F
F
HO O F
| AN
N~
N
57 HN N,
NH
Cl
Cl
HO O F
| X
N~
N
HN N
58 ~ 'NH
F F
Cl

1-(3-chloro-2,6-difluorophen
cthyl)-4-((3-fluoro-4-methyl-
6-((5-methyl-1H-pyrazol-3-y
l)amino)pyridin-2-yl)methyl)

piperidine-4-carboxylic acid

'H NMR (400 MHz, McOD) §
7.48 (dd,J = 14.4, 8.6 Hz, 1H),
7.06 (t,J=8.8 Hz, 1H), 6.76 (d,
J=4.7Hz, 1H), 5.96 (s, 1H),
3.69 (d, T =10.1 Hz, 2H), 3.15
(d,J=212Hz 4H),2.49(d, ]
=13.7Hz, 2H), 234 (d, T =
17.2 Hz, 6H), 1.95 (s, 2H), 0.01
—-0.01 (m, 4H).

MS: 522 (M+H)"
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Example . . .
N Structure Chemical Name HNMR & MS: (M+H)
0.
'H NMR (400 MHz, McOD) §
HO._O F 7.43(d,J=8.0Hz, 2H), 7.29 (1,
X . J=8.0Hz, 1H),6.77(d,J=4.7
| 1-(2,6-dichlorophenethyl)-4-(
N~ Hz, 1H),5.97 (s, 1H),3.75(d, J
N (3-fluoro-4-methyl-6-((5-met
HN_ _N . =12.0Hz, 2H),3.39(t,J=19.5
59 “NH hyl-1H-pyrazol-3-yl)amino)p
—_ din-2-yDmethyDpiperidi Hz, 3H), 3.28 — 3.04 (m, 5H),
ridin-2-yl)met iperidine
Cl Cl Y YUREUPIP 250 (d, J = 13.3 Hz, 2H), 2.35
-4-carboxylic acid
(d,/=18.0Hz, 6H), 2.01 (d,J
=13.7 Hz, 2H).
MS: 520 (M+H)"
'H NMR (400 MHz, McOD) §
HO O F 751 (s, 1H), 7.35 (dd, T = 15.7,
| N . 8.1Hz,2H),6.77(d,J=4.7 Hz,
N_ 1-(2,4-dichlorophenethyl)-4-(
1H), 5.97 (s, 1H), 3.69(d, ] =
N (3-fluoro-4-methyl-6-((5-met
60 HN__N_ l-1H 3oy D)amino) 12.3 Hz, 2H), 3.19 (s, 4H), 3.09
-1H-pyrazol-3-yl)amino
\NH y . Py Y A P (t,J=133Hz 2H),248(d, J=
Cl yridin-2-yl)methyl)piperidine
o 143 Hz, 2H), 2.35(d, J = 18.3
-4-carboxylic acid
Hz, 6H), 1.97 (t,] =12.9 Hz,
[ 2H), -0.00 (s, 2H).
MS: 520 (M+H)"
'H NMR (400 MHz, McOD) §
7.60(dd,J =143, 8.6 Hz, 1H),
7.13(t,J=8.8 Hz, 1H), 6.64 (s,
(2R.4R)-1-(2,3-difluorobenz | 1H), 5.77 (d, /= 17.9 Hz, 1H),
y1)-4-((3-fluoro-4-methyl-6-( | 4.41 (d, J=13.4 Hz, 1H), 3.87
61 NH | (5-methyl-1H-pyrazol-3-yl)a | (d,J=11.7Hz, 1H),3.20(d, J
= mino)pyridin-2-yl)methyl)-2- | =38.9 Hz, 3H), 3.03 (s, 1H),
F methylpiperidine-4-carboxyli | 2.88 (d,J=12.7 Hz, 1H), 2.24
F c acid (d,J=16.1 Hz, 6H), 1.95 (dd, J
=38.0, 18.5 Hz, 4H), 1.43 -
1.37 (m, 3H).
MS: 488 (M+H)"
Example 62
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(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(2-hydroxypropan-2-yl)-6-((S-methyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
Step 1: di-tert-butyl-(2R,4R)-4-((6-chloro-3-fluoro-4-(2-hydroxypropan-2-

yh)pyridin-2-yl) methyl)-2-methylpiperidine-1,4-dicarboxylate

A solution of diisopropylamine (365 mg, 3.607 mmol) in THF (5 mL) was added n-butyl lithium
(2.5M) in hexane (1.2 mL, 3.000 mmol) at -78°C under nitrogen. The solution was stirred at 0 °C for
30 min before it was added a solution of INT C3 (616 mg, 1.391 mmol) in THF (5 ml) dropwise at
-70 °C. The resulting solution was stirred at -40 °C for 1 h. The resulting solution was added a
solution of acetone ( 1.17 g, 0.202 mol) in THF (5 ml) dropwise over 10 min maintaining the internal
temperature below -70 °C and stirred for 1h. The reaction was quenched with saturated aqueous
NH,4CI solution. The resulting mixture was extracted with ethyl acetate. The organic layer was dried
over anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The resulting
residue was purified by C18 reversed phase column chromatography eluting with H;O/ACN to afford
di-tert-butyl-(2R,4R)-4-((6-chloro-3-fluoro-4-(2-hydroxypropan-2-yl )pyridin-2-yl )methyl )-2-
methylpiperidine-1,4-dicarboxylate (519 mg, Y=74%) as yellow oil. LCMS (ESI, m/z): 501[M+H]".

Step 2: tert-butyl-(2R,4R)-4-((6-chloro-3-fluoro-4-(2-hydroxypropan-2-yl) pyridin-

2-yl)methyl)-2-methylpiperidine-4-carboxylate

Following the procedure analogous to that described in Step 3 for the synthesis of Example 5,
di-tert-butyl-(2R,4R)-4-((6-chloro-3-fluoro-4-(2-hydroxypropan-2-yl )pyridin-2-yl )methyl )-2-
methylpiperidine-1,4-dicarboxylate (519 mg, 1.036 mmol) was converted to the title compound
(326 mg, Y=79%) as a yellow oil. LCMS (ESI, m/z): 401 [M+H]".
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Step 3: tert-butyl-(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-chloro-3-fluoro-4

-(2-hydroxypropan-2-yl)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylate

Cl

Following the procedure analogous to that described in Step 4 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-chloro-3-fluoro-4-(2-hydroxypropan-2-yl)-pyridin-2-yl )methyl )-2-
methylpiperidine-4-carboxylate (326 mg, 0.813 mmol) was converted to the title compound (377
mg, Y=85%) as a yellow oil. LCMS (ESI, m/z): 543 [M+H]".

Step 4: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-
fluoro-4-(2-hydroxypropan-2-yl)pyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpipe

ridine-4-carboxylate

Following the procedure analogous to that described in Step 2 for the synthesis of Example 5,
tert-butyl-(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-chloro-3-fluoro-4-(2-hydroxypropan-2-yl)
pyridin-2-yl)methyl)-2-methylpiperidine-4- carboxylate (243 mg, 0.447 mmol) was converted to
the title compound (168 mg, Y=57%) as a yellow oil. LCMS (ESI, m/z): 660 [M+H]".

Step 5: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(2-hydroxypropan-2-
Y)-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic

acid
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Following the procedure analogous to that described in Step 5 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl )-5-methyl-1H-pyrazol-3-yl)-amino)-3-fluoro-4-(2-
hydroxypropan-2-yl)pyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-

5  4-carboxylate(168 mg, 0.254 mmol) was converted to the title compound (34 mg) as a white solid.
LCMS (ESL m/z): 548 [M+H]" . 'H NMR (400 MHz, MeOD) & 7.34 (m, 2H), 7.08 (t, J = 7.7 Hz,
1H), 6.84 (s, 1H), 5.56 (s, 1H), 4.13 (s, 1H), 3.52 (d, J = 17.6 Hz, 2H), 3.12 (d, J = 6.6 Hz, 2H), 2.74
(s, 2H), 2.11 (s, 3H), 1.76 (s, 2H), 1.69 (s, 2H), 1.45 (s, 6H), 1.19 (s, 3H).

Example 63

10 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-isopropyl-6-((5S-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
Step 1: tert-butyl-(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-chloro-3-fluoro-4-

(prop-1-en-2-yl)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylate

Cl

15 To a solution of tert-butyl-(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-chloro-3-fluoro-
4-(2-hydroxypropan-2-yl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate (185 mg, 0.340
umol) in THF (5 mL) was added thionyl chloride (2.5 ml) and pyridine (1mL). The reaction

mixture was stirred at room temperature for 2 h. The resulting mixture was quenched with saturated
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sodium bicarbonate aqueous solution and extracted with DCM (50 mL). The organic layer was
washed with brine (50 mL), dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure. The resulting residue was purified by CI18 reversed phase column
chromatography eluting with H;O/ACN to afford tert-butyl (2R,4R)-1-(3-chloro-2-
fluorobenzyl)-4-((6-chloro-3-fluoro-4-(prop-1-en-2-yl)pyridin-2-yl)methyl)-2-methylpiperidine-4
-carboxylate (118 mg Y=66%) as a yellow oil. LCMS (ESI, m/z): 525 [M+H]".

Step 2: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1 H-pyrazol-3-yl)amino)-3-
Sluoro-4-(prop-1-en-2-yl)pyridin-2-yl)methyl)- 1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4

-carboxylate

Following the procedure analogous to that described in Step 2 for the synthesis of Example 5,
tert-butyl-(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-chloro-3-fluoro-4-(prop-1-en-2-yl)
pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate (118 mg, 0.225 mmol) was converted to
the title compound (111 mg, Y=77%) as a yellow oil. LCMS (ESI, m/z): 642 [M+H]".

Step 3: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1 H-pyrazol-3-yl)amino)-
3-fluoro-4-isopropylpyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-car

boxylate
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A solution of tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-
3-fluoro-4-(prop-1-en-2-yl)pyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-
carboxylate (111 mg, 0.173 mmol) and Pd/C (32 mg) in ethyl acetate (20 mL) was purged it with H;
and pressurized with H,. The reaction mixture was stirred at room temperature for 4 h. After
completion, the resulting mixture was filtrated. The filtrate was removed under reduced pressure. The
resulting residue was purified by C18 reversed phase column chromatography eluting with H,O
/ACN to afford tert-butyl (2R, 4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-fluoro-
4-isopropylpyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate
(95mg, Y=85%) as yellow oil. LCMS (ESI, m/z): 644 [M+H] .

Step 4: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-isopropyl-6-((5-

methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid

Following the procedure analogous to that described in Step 5 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl )-5-methyl-1H-pyrazol- 3-yl)-amino)-3-fluoro-4-
isopropylpyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate(95
mg, 0.147 mmol) was converted to the title compound (35mg) as a white solid. LCMS (ESI, m/z):
532 [M+H]". 'H NMR (400 MHz, MeOD) & 7.68 (t,J = 7.6 Hz, 1H), 7.56 (dd, J = 16.2, 8.7 Hz, 1H),
733 (t,J=7.9Hz, 1H), 6.78 (d,J =4.6 Hz, 1H), 5.97 (s, 1H), 3.41 (d, J = 5.5 Hz, 4H), 3.20 (m, 2H),
2.38 (s, 3H), 2.13 (m, 6H), 1.59 (d, J = 6.0 Hz, 3H), 1.29 (d, J = 6.9 Hz, 6H).

Example 64

(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(difluoromethyl)-3-fluoro-6-((S-methyl-1H-pyrazo

I-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

Step 1: di-tert-butyl-(2R,4R)-4-((6-chloro-3-fluoro-4-formylpyridin-2-yl) methyl)-2-

methylpiperidine-1,4-dicarboxylate
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A solution of diisopropylamine (1.68 g, 16.603 mmol) in THF (10 mL) was added n-butyl
lithium (2.5M) in hexane (4 mL, 10.00 mmol) at -78 °C under nitrogen. The solution was stirred at
0 °C for 30 min. The resulting solution was added a solution of INT C3 (2.16 g, 4.876 mmol) in
THF (15 ml) dropwise over 10 min maintaining the internal temperature below -78 °C and stirred at
-40 °C for 1 h.

A solution of DMF (2.19 g, 29.962 mmol) in THF (5 ml) was added to the above solution at
-78 °C. The resulting solution was stirred at -78 °C for 1 h. The reaction was quenched with
saturated NH4Cl aqueous solution. The resulting mixture was extracted with ethyl acetate. The
organic layer was dried over anhydrous sodium sulfate, filtered and concentrated under reduced
pressure. The resulting residue was purified by C18 reversed phase column chromatography eluting
with H,O/ACN to afford di-tert-butyl- (2R,4R)-4-((6-chloro- 3-fluoro-4-formylpyridin-2-yl)
methyl)-2-methylpiperidine-1,4-dicarboxylate (1316 mg, Y=57%) as yellow oil. LCMS (ESI, m/z):
471 [M+H]".

Step 2: di-tert-butyl-(2R,4R)-4-((6-chloro-4-(difluoromethyl)-3-fluoropyridin-2-

vl methyl)-2-methylpiperidine-1,4-dicarboxylate

To a solution of  di-tert-butyl-(2ZR,4R)-4-((6-chloro-3-fluoro-4-formylpyridin-2-
yDmethyl)-2-methylpiperidine-1,4-dicarboxylate (0.189g, 401.307 pumol) in DCM (50 ml) was
added DAST (0.5 ml) . The reaction was stirred at room temperature for 2 h. The reaction was
quenched with saturated sodium bicarbonate aqueous solution. The resulting mixture was extracted
with DCM. The organic layer was washed with brine, dried over anhydrous sodium sulfate, filtered

and concentrated under reduced pressure. The resulting residue was purified by C18 reversed phase
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column chromatography eluting with H;O/ACN to afford di-tert-butyl-(2R,4R)-4-((6-chloro-4-
(difluoromethyl)-3- fluoropyridin-2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate (151 mg
Y=76%) as a yellow oil. LCMS (ESI, m/z): 493 [M+H]".

Step 3: di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-

4-(difluoromethyl)-3-fluoropyridin-2-yl) methyl)-2-methylpiperidine- 1,4-dicarboxylate

\{/o\/o F F

Following the procedure analogous to that described in Step 2 for the synthesis of Example 5,
di-tert-butyl-(2R,4R)-4-((6-chloro-4-(difluoromethyl)-3-fluoropyridin-2-yl )methyl)-2-methylpiper
idine-1,4-dicarboxylate (0.151g, 306.314 umol ) was converted to the title compound (107 mg,
Y=57% ) as a yellow oil. LCMS (ESI, m/z): 610 [M+H]".

Step 4: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1 H-pyrazol-3-yl)amino)-

4-(difluoromethyl)-3-fluoropyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylate

Following the procedure analogous to that described in Step 3 for the synthesis of Example 5,
di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-4-(difluoromethyl)-
3-fluoropyridin-2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate (0.107g, 175.490 pumol ) was
converted to the title compound (72 mg, Y=80% ) as a yellow oil. LCMS (ESL m/z): 510 [M+H]".
Step 3: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1 H-pyrazol-3-yl)amino)-
4-(difluoromethyl)-3-fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidin

e-4-carboxylate
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Following the procedure analogous to that described in Step 4 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl )-5-methyl-1H-pyrazol-3-yl Jamino)-4-(difluoromethyl )-
3-fluoropyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate (72 mg, 141.176 pumol ) was
converted to the title compound (68 mg, Y=74% ) as a yellow oil. LCMS (ESI, m/z): 652 [M+H]".
Step 6: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(difluoromethyl)-3-fluoro-6-
((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid

HO._O F F

Following the procedure analogous to that described in Step 5 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl )-5-methyl-1H-pyrazol-3-yl)-amino)-4-(difluoromethyl)-
3-fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate (68
mg, 104.294 umol) was converted to the title compound (11 mg) as a white solid. LCMS (ESI,
m/z); 540 [M+H]". "H NMR (400 MHz, DMSO) & 7.77 (t, ] = 7.1 Hz, 1H), 7.60 (t, ] = 6.5 Hz, 1H),
739 (t, J = 7.9 Hz, 1H), 7.30-7.01 (m, 2H), 6.12 (s, 1H), 4.85 (d, J = 13.4 Hz, 1H), 4.36-4.23 (m,
1H), 3.89 (s, 2H), 3.28-3.12 (m, 3H), 2.71-2.64 (m, 1H), 2.32 (dd, J = 11.0, 9.2 Hz, 1H), 2.28-2.13
(m, 3H), 1.97-1.81 (m, 2H), 1.42 (t, ] = 27.9 Hz, 3H).

Example 65

(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-3-fluoro-6-((S-methyl-1H-pyrazol-3-yl)amin

o)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
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Cl

Step 1: di-tert-butyl-(2R,4R)-4-((6-chloro-3-fluoro-4-iodopyridin-2-yl) methyl)-2-

methylpiperidine-1,4-dicarboxylate

I Cl

To a solution of diisopropylamine (1.380 g, 13.636 mmol) in THF(15 mL) was added n-butyl
lithium (2.5M) in hexane (2.4 mL, 6.00 mmol) dropwise at -78 °C under nitrogen. The resulting
solution was stirred at O °C for 30 min. A solution of INT C3 (3.02 g, 6.818 mmol) in THF (10 ml)
was added below -78 °C. The mixture was stirred at -78 °C for 1 h.

The resulting mixture was added a solution of iodine (2.06 g, 8.116 mmol) in THF (5 ml)
dropwise at -70 °C. The reaction solution was stirred at -60 °C for 1 h before it was quenched with
saturated NH4ClI aqueous solution. The resulting mixture was extracted with ethyl acetate. The
organic layer was dried over anhydrous sodium sulfate, filtered and concentrated under reduced
pressure. The resulting residue was purified by C18 reversed phase column chromatography eluting
with H;O/ACN to afford di-tert-butyl-(2R,4R)-4-((6-chloro-3-fluoro-4-iodopyridin-2-yl)methyl)-
2- methylpiperidine-1,4-dicarboxylate (2.8 g, Y=72%) as a yellow solid. LCMS (ESIL, m/z): 569
[M+H]"

Step 2: di-tert-butyl (2R,4R)-4-((6-chloro-3-fluoro-4-vinylpyridin-2-yl) methyl)-2-

methylpiperidine-1,4-dicarboxylate
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A solution of di-tert-butyl (2R,4R)-4-((6-chloro-3-fluoro-4-iodopyridin-2-yl)methyl)-2-
methylpiperidine-1,4-dicarboxylate (504 mg, 886.003 umol), tributyl(vinyl)tin (310 mg, 977.619
umol) , CsF (180 mg, 1.185 mmol) and tetrakis(triphenylphosphine)palladium (112 mg, 737.311
umol) in 1,4-Dioxane (15 mL) was stirred at 95 °C for 4 h under nitrogen. The mixture was cooled
to room temperature. The resulting solution was diluting with EtOAc¢ (130 mL) and washed with
brine. The organic layer was dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure. The resulting residue was purified by silica gel column chromatography eluting
with EtOAc/hexane (0~10%) to afford the title compound (394 mg, Y=95%) as a white oil. LCMS
(ESI, m/z): 469[M+H]".

Step 3: di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-

3-fluoro-4-vinylpyridin-2-yl)methyl)-2-methylpiperidine- 1,4-dicarboxylate

Following the procedure analogous to that described in Step 2 for the synthesis of Example 5,
di-tert-butyl(2R,4R)-4-((6-chloro-3-fluoro-4-vinylpyridin-2- ylD)methyl)-2-methylpiperidine-
1,4-dicarboxylate (394 mg, 840.107 umol) was converted to the title compound (110 mg, Y=22% )
as a white oil. LCMS (ESI, m/z): 586[M+H]".

Step 4: di-tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)-

amino)-4-ethyl-3-fluoropyridin-2-yl) methyl)-2-methylpiperidine-1,4-dicarboxylate
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A solution of di-tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-
3-fluoro-4-vinylpyridin-2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate (110 mg, 187.793
umol) and Pd/C (175mg) in MeOH (10 mL) was purged with H; and pressurized with H,. The
resulting mixture was stirred at room temperature for 4 h. After completion, the mixture was filtered
and the filter cake was washed with MeOH. The filtrate was concentrated under reduced pressure to

afford the title compound (110 mg) as a yellow oil. LCMS (ESI, m/z): 588[M+H]".

Step 5: tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-4-

ethyl-3-fluoropyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylate

Following the procedure analogous to that described in Step 3 for the synthesis of Example 5,
di-tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3- yl)amino)-4-ethyl-3-
fluoropyridin-2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate(110 mg, 187.15 umol) was
converted to the title compound (107 mg) as a crude yellow oil. LCMS (ESI, m/z): 488[M+H]".
Step 6: tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-4-ethyl-

3-fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate
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Following the procedure analogous to that described in Step 4 for the synthesis of Example 5,
tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl )amino)-4-ethyl-3-
fluoropyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate (107 mg) was converted to the title
compound (70 mg, Y=50%) as a yellow oil. LCMS (ESI, m/z): 616][M+H]".

Step 7: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-3-fluoro-6-((5-methyl-1H-

pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid

Cl

Following the procedure analogous to that described in Step 5 for the synthesis of Example 5,
tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3- yl)amino)-4-ethyl-3-
fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorophenyl)-2-methylpiperidine-4-carboxylate(70 mg,
110.074 umol) was converted to the title compound (38 mg, Y=71%) as a white solid . LCMS (ESI,
m/z): 518 [M+H]". 'H NMR (400 MHz, MeOD) § 7.69-7.66 (t, ] = 7.4 Hz, 1H), 7.56-7.54 (t, ] =6.7
Hz, 1H), 7.34-7.32 (t, ] = 7.8 Hz, 1H), 6.77 (d, J = 4.3 Hz, 1H), 5.98 (s, 1H), 4.36 (s, 1H), 3.90 (s,
1H), 3.41 (s,4H), 2.73 (q, ] = 7.5 Hz, 3H), 2.38 (s, 3H), 2.20 (s, 2H), 2.08-2.06 (m, 2H), 1.60-1.57
(s, 3H), 1.29-1.24 (t, ] = 7.4 Hz, 3H).

The following example in Table 6 was synthesized using the above procedure with the
corresponding starting materials and intermediates.

Table 6

Example

N Structure Chemical Name 'HNMR & MS: (M+H)"
0.
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Cl

4-((4-ethyl-3-fluoro-6-((5-me
thyl-1H-pyrazol-3-yl)amino)
pyridin-2-yl)methyl)piperidin

¢-4-carboxylic acid

Example . . .
No. Structure Chemical Name HNMR & MS: (M+H)
'H NMR (400 MHz, McOD) §
. 7.66 (t, 1 =73 Hz, 2H), 7.32 (,
o \ J=7.6Hz 1H). 685 (d. ] =44
HO llj y 1-(3-chloro-2-fluorobenzyl)- | Hz, 1H), 6.03 (s, 1H), 4.46 (s,

2H), 3.61 - 3.50 (m, 2H), 3.25
(s,2H),3.13(t, ] = 12.3 Hz,
2H), 2.73 (q,J = 7.5 Hz, 2H),
244 (d,J=14.4Hz, 5H), 2.12
(t, J=13.0 Hz, 2H), 125 (dt, ]
=26.2, 12.3 Hz, 3H).

MS: 504 (M+H)"

Example 67

(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cyano-3-fluoro-6-((3-methyl-1H-pyrazol-5-yl)ami

no)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

Step 1: tert-butyl (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-chloro-3-fluoro-4-formylpyridin-

2-yl)methyl)-2-methylpiperidine-4-carboxylate

F

Cl

A solution of tert-butyl-(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-chloro-3-fluoropyridin-

2-yl)methyl)-2-methylpiperidine-4-carboxylate (0.258g, 531.528 umol) in THF (10 mL) was added

lithium diisopropylamide (2.0M) in hexane (2.0 mL, 4.000 mmol) at -78°C under nitrogen. The

resulting solution was stirred at -40°C for 1 h.

A solution of DMF (0.5 mL) in THF (10 ml) was added dropwise to the above solution at -78°C.

The resulting solution was stirred at -78°C for 1 h. The reaction was quenched with saturated aqueous

NH4Cl aqueous solution. The resulting mixture was extracted with ethyl acetate. The organic layer
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was dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The
resulting residue was purified by C18 reversed phase column chromatography eluting with H;O/ACN
to afford tert-butyl-(2R,4R)-1-(3-chloro- 2-fluorobenzyl)-4-((6-chloro-3-fluoro-4-formylpyridin-
2-yl)methyl)-2-methylpiperidine-4-carboxylate (78 mg, Y=29%) as a yellow oil. LCMS (ESI, m/z):
513 [M+H]".

Step 2: tert-butyl (2R, 4R)-4-((6-((1-(tert-butyl)-3-methyl-1H-pyrazol-5-yl)amino)-3- fluoro-

4-formylpyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)- 2-methylpiperidine-4-carboxylate

Following the procedure analogous to that described in Step 2 for the synthesis of Example 5,
tert-butyl  (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-chloro-3-  fluoro-4-formylpyridin-2-yl)
methyl)-2-methylpiperidine-4-carboxylate (78 mg, 151.927 pumol) was converted to the title
compound (95 mg, Y=100% ) as a yellow oil. LCMS (ESI, m/z): 630 [M+H]".

Step 3: tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-3-methyl-1H-pyrazol-5-yl)amino)-3
-fluoro-4-((E)-(hydroxyimino)methyl) pyridin-2-yl) methyl)- 1-(3-chloro-2-fluorobenzyl)-2-methy

Ipiperidine-4-carboxylate

A solution of tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-3-methyl-1H-pyrazol-5-yl)amino)-
3-fluoro-4-formylpyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxy
late (96 mg, 152.341 pmol), hydroxylammoniumchlorid (27 mg, 388.541 umol) and potassium
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carbonate (75 mg, 542.670 umol) in methanol (3 mL) was stirred for 3 h at room temperature. The
resulting solution added water and extracted with ethyl acetate. The organic layer was dried over
anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The resulting residue
was purified by C18 reversed phase column chromatography eluting with H,O/ACN to afford
(6-chloro-3- methylpyridin-2-yl)methanol (98 mg Y=100%) as a yellow oil. LCMS (ESI, m/z): 645
[M+H]".

Step 4: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cyano-3-fluoro-6-((3-methyl-
1H-pyrazol-5-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid

HO\%O F

Cl
Following the procedure analogous to that described in Step 5 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl )-3-methyl-1H-pyrazol-5-yl )Jamino)-3-fluoro-4-((E)-
(hydroxyimino)methyl)pyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-ca
rboxylate (98 mg, 151.895 umol) was converted to the title compound (7 mg) as a white solid.
LCMS (ESI, m/z): 515 [M+H]".

Example 68
(2R,4R)-4-((4-acetyl-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino) pyridin-2-yl) methyl)-1-(3-ch
loro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

Step 1: di-tert-butyl-(2R,4R)-4-((6-chloro-3-fluoro-4-iodopyridin-2-yl) methyl)-2-

methylpiperidine-1,4-dicarboxylate
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Following the procedure analogous to that described in step 1 of Example 65, INT C3 (3.02 g,
6.818 mmol) was converted to the title compound (2.8 g, Y=72%) as a yellow solid. LCMS (ESI,

m/z); 569 [M+H]".

Step 2: di-tert-butyl (2R,4R)-4-((6-chloro-4-(1-ethoxyvinyl)-3-fluoropyridin-2-

yl)methyl)-2-methylpiperidine-1,4-dicarboxylate

O

To a solution of di-tert-butyl (2R,4R)-4-((6-chloro-3-fluoro-4-iodopyridin-2-
yDmethyl)-2-methylpiperidine-1,4-dicarboxylate (1.54 g, 2.707 mmol) in 1,4-dioxane (20 mL) was
added tributyl(1-ethoxyvinyl)-stannane (1.11 g, 3.074 mmol) bis(triphenylphosphine)palladium(II)
chloride (0.39 g, 552.465 pmol) and cesium fluoride (0.84 g, 5.530 mmol) under nitrogen. The
mixture was refluxed at 90 °C for 3 h. The resulting mixture was cooled to room temperature and
filtrated. The filtrate was diluted with ethyl acetate and washed with brine. The organic layer was
dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The
resulting residue was purified by C18 reversed phase column chromatography eluting with
H,O/ACN to afford di-tert-butyl (2R,4R)-4-((6-amino-4-(1-ethoxyvinyl)-3-fluoropyridin-2-yl)
methyl)- 2-methylpiperidine-1,4-dicarboxylate (960 mg, Y=72%) as a yellow oil. LCMS (ESI,

m/z); 494 [M+H]".

Step 3: di-tert-butyl(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-

4-(1-ethoxyvinyl)-3-fluoropyridin-2-yl) methyl)-2-methylpiperidine- 1,4-dicarboxylate
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Following the procedure analogous to that described in step 2 of Example 5, di-tert-butyl-
(2R ,4R)-4-((6-amino-4-(1-ethoxyvinyl)-3-fluoropyridin-2-yl)methyl)-2-methylpiperidine-1,4-dica
rboxylate (960 mg, 1.871 mmol) was converted to the title compound (1.06 g, Y=90%) as a yellow
oil. LCMS (ESI, m/z): 630 [M+H]".
Step 4: tert-butyl(2R,4R)-4-((4-acetyl-6-((1-(tert-butyl)-5-methyl-1 H-pyrazol-3-
yl)ami-no)-3-fluoropyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylate

Following the procedure analogous to that described in step 3 of Example 5,
di-tert-butyl(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl )amino)-4-
(1-ethoxyvinyl)-3-fluoropyridin-2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate (806 mg,
1.280 mmol) was converted to the title compound (766 mg) as a yellow oil. LCMS (ESI, m/z): 502
[M+H]".

Step 5: tert-butyl(2R,4R)-4-((4-acetyl-6-((1-(tert-butyl)-5-methyl-1 H-pyrazol-3-
yl)a-mino)-3-fluoropyridin-2-yl) methyl)- 1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carb

oxylate

F

Cl

Following the procedure analogous to that described in step 4 of Example 5,

tert-butyl(2R,4R)-4-((4-acetyl-6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl )amino)-3-
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fluoropyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate (766 mg, 1.527 mmol) was
converted to the title compound (420 mg) as a white solid. LCMS (ESI, m/z): 644 [M+H]".

Step 6: (2R,4R)-4-((4-acetyl-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-

pyridin-2-yl) met-hyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

F

Cl

Following the procedure analogous to that described in step 5 of Example 5,
tert-butyl(2R,4R)-4-((4-acetyl-6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl )amino)-3-
fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate (74 mg,
114.872 umol) was converted to the title compound (21 mg) as a white solid. LCMS (ESI, m/z): 532
[M+H]". 'H NMR (400 MHz, MeOD) & 8.42 (s, 1H), 7.49 (dt, ] =23.1, 7.1 Hz, 2H), 7.23 (t, ] = 7.9
Hz, 1H), 7.07 (d, J = 3.8 Hz, 1H), 5.88 (s, 1H), 4.44 (d, J = 13.4 Hz, 1H), 3.86 (d, J = 13.5 Hz, 1H),
3.30-3.29 (m, 2H), 3.25 (s, 1H), 3.05(d, J=13.1 Hz, 1H), 2.90 (t, J=10.6 Hz, 1H), 2.58 (d,J =3.5
Hz, 3H), 2.24 (s, 3H), 2.10-1.81 (m, 4H), 1.37 (d, J = 6.1 Hz, 3H).

The following examples in Table 7 were synthesized using the above procedure with the
corresponding starting materials and intermediates.

Table 7

177



WO 2021/147974 PCT/CN2021/073169
Example . . .
N Structure Chemical Name HNMR & MS: (M+H)
0.
"HNMR (400 MHz, McOD) §
o 7.66 (t,J=177Hz, 2H), 7.32 (t,J
F
o =79Hz, 1H),7.16 (d,J=4.0
HO == 4-((4-acetyl-3-fluoro-6-((5-
\ Hz, 1H), 6.13 (s, 1H), 4.46 (s,
N methyl-1H-pyrazol-3-yl)am
N . o 2H), 3.64 - 3.49 (m, 4H), 3.12 (1,
69 N HN—~ °NH | ino)pyridin-2-yl)methyl)-1-
— | J=12.6 Hz,2H),2.64 (d,/=3.6
(3-chloro-2-fluorobenzyl)pi
o T Hz, 3H), 2.48 — 2.43 (m,2H),
E peridine-4-carboxylic acid
2.45(s,3H),2.15(t,J=12.4Hz,
Cl

2H).
MS: 518(M+H)"

(2R,4R)-4-((4-acetyl-5-fluo
10-6-((5-methyl-1H-pyrazol
-3-yl)amino)pyridin-2-yl)m

"HNMR (400 MHz, McOD) §
770 (t,J=73Hz, 1H), 7.62 (t,J
=7.0Hz, 1H), 7.36 (t,J=7.8 Hz,
1H), 7.21 (s, 1H), 6.25 (s, 1H),

70 4.42 (s, 1H), 3.99 (s, 1H), 3.42

ethyl)-1-(3-chloro-2-fluoro

o (d,/J=599Hz 5H),2.68 (d,J=
benzyl)-2-methylpiperidine

F o 3.5Hz, 3H), 2.44 (s, 3H), 2.24 -

-4-carboxylic acid
Cl 1.94 (m, 4H), 1.59 (s, 3H).
MS: 532(M+H)"
Example 71

(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(1,1-difluoroethyl)-3-fluoro-6-((S-methyl-1H-pyra

zol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

Step 1: tert-butyl(2R,4R)-4-((4-acetyl-6-chloro-3-fluoropyridin-2-yl)methyl)-2-

methylpiperidine-4-carboxylate

To a

Lp )

solution of di-tert-butyl

W'

N
H

(2R,4R)-4-((6-chloro-4-(1-ethoxyvinyl)-3-fluoropyridin-

2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate (346 mg, 674.411 pumol) in DCM (15mL) was

added trifluoroacetic acid (1.5 mL) at room temperature. The reaction mixture was stirred for 4 h
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before it was quenched with sodium bicarbonate solution at 0 °C. The resulting mixture was
extracted with DCM (100 mL). The organic layer was washed with brine, dried over anhydrous
sodium sulfate, filtered and concentrated under reduced pressure to afford the title compound (340

mg) as a crude yellow oil. LCMS (ESI, m/z): 385 [M+H]".

5 Step 2: tert-butyl (2R,4R)-4-((4-acetyl-6-chloro-3-fluoropyridin-2-yl)methyl)-1-

(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate

F

Cl

Following the procedure analogous to that described in Step 4 for the synthesis of Example 5,
tert-butyl(2R,4R)-4-((4-acetyl-6-chloro-3-fluoropyridin-2-yl)methyl)-2-methylpiperidine-4-
10 carboxylate (340 mg) was converted to the title compound (148 mg, Y=32%) as a yellow oil.
LCMS (ESI, m/z): 527 [M+H]".

Step 3: tert-butyl (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-chloro-4-(1,1-difluoroethyl)-3-

fluoropyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate

F

Cl

15 To a solution of tert-butyl(2ZR,4R)-4-((4-acetyl-6-chloro-3-fluoropyridin-2-yl)methyl)-
1-(3-chloro-2-fluorobenzyl )-2-methylpiperidine-4-carboxylate (133 mg, 345.570 umol) in toluene
(5 mL) was added bis(2-methoxyethyl)aminosulfur trifluoride (377 mg,1.704 mmol) under

nitrogen. The reaction mixture was stirred at 75 °C for 10 h before it was quenched with sodium
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bicarbonate solution at 0 °C. The resulting mixture was extracted with ethyl acetate (50 mL). The
organic layer was washed with brine, dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure. The resulting residue was purified by TLC to afford the title

compound (82mg, Y=43%) as a white solid. LCMS (ESIL, m/z): S49[M+H]".
Step 4: tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-

4-(1,1-difluoroethyl)-3-fluoropyridin-2-yl) methyl)-1- (3-chloro-2-fluorobenzyl)-2-methylpiperidi

ne-4-carboxylate

Cl

Following the procedure analogous to that described in Step 2 for the synthesis of Example 5,
tert-butyl (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-chloro-4-(1,1- difluoroethyl)-
3-fluoropyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate (82 mg, 149.246 umol) was
converted to the title compound (72 mg,73% yield) as a white solid. LCMS (ESI, m/z): 666
[M+H]".

Step 5: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(1,1-difluoroethyl)-3-fluoro-6-

((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid

Cl
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Following the procedure analogous to that described in Step 5 for the synthesis of Example 5,
tert-butyl(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)-amino)-4-(1,1-difluoroethyl )-
3-fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate (72
mg, 108.077 umol) was converted to the title compound (21 mg, Y=70%) as a white solid. LCMS
(ESL m/z): 554[M+H]". 'H NMR (400 MHz, DLCMS (ESL, m/z)0) & 7.77 (d, J = 28.1 Hz, 2H),
735 (d, J = 7.2 Hz, 1H), 7.15 (s, 1H), 6.18 (s, 1H), 4.80 (d, J = 12.7 Hz, 1H), 4.38 (s, 2H),
3.99-4.014.38 (s, 1H), 3.39 (d, J = 14.4 Hz, 3H), 3.28-3.27 (d, J = 13.2 Hz, 1H), 3.13-3.11 (s, 1H),
2.25 (s, 3H), 2.03-2.02 (d, J = 11.1 Hz, 2H), 2.01-1.95 (d, J = 19.5 Hz, 2H), 1.44 (d, ] = 5.3 Hz, 3H),
1.36 —1.15 (m, 1H).

Example 72
(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3-fluoro-6-((S-methyl-1H-pyrazol-3-yl)ami
no)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

Step 1: di-tert-butyl-(2R,4R)-4-((4,6-dichloro-3-fluoropyridin-2-yl)methyl)-2-

methylpiperidine-1,4-dicarboxylate

A solution of diisopropylamine (3.37 g, 33.304 mmol) in THF (15 mL) was added n-butyl
lithium (2.5M) in hexane (11 mL, 27.5 mmol) dropwise at -78 oC under nitrogen. The resulting
solution was stirred at 0 °C for 30 min before it was added a solution of INT C3 (6.30 g, 14.223
mmol) in THF (15 ml) at -78 oC. The resulting solution was stirred at -40 °C for 1 h.

A solution of hexachloroethane (2.38 g, 10.053 mmol) in THF (15 ml) was added dropwise to
above solution at -78 °C. The resulting solution was stirred at -40 °C for l1h. The reaction was
quenched with saturated aqueous NH4Cl aqueous solution. The resulting mixture was extracted
with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure. The residue was purified by C18 reversed phase column

chromatography eluting with H20/ACN to afford di-tert-butyl-(2R,4R)-4-((4,6-dichloro-3-
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fluoropyridin-2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate (2.30 g, Y=34%) as yellow oil.
LCMS (ESL m/z): 477 [M+H]+,

Step 2: di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-

4-chloro-3-fluoropyridin-2-yl)methyl)-2-methylpiperidine- 1,4-dicarboxylate

\i/o\/o F

A mixture of di-tert-butyl-(2R,4R)-4-((4,6-dichloro-3-fluoropyridin-2-yl )methyl)-2-
methylpiperidine-1,4-dicarboxylate (2.3 g, 4.818 mmol), tris(dibenzylideneacetone)dipalladium
(437 mg, 477.233 umol), dimethylbisdiphenylphosphinoxanthene (198 mg, 953.955 umol),
1-tert-butyl-3-methyl-1H-pyrazol-5-amine (797 mg, 5.202 mmol) and Cs,CO3 (3137 mg, 9.628
mmol) in N,N-dimethylacetamide (180 ml) was stirred at 110 °C for 5 h under nitrogen. The
resulting solution was cooled to room temperature, diluted with brine and extracted with ethyl
acetate. The organic layer was dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure. The residue was purified by C18 reverse phase chromatography eluting with
H,O/ACN to afford the title compound (1.38 g, Y=48%) as a yellow solid. LCMS (ESI, m/z): 594

[M+H]".

Step 3: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-

4-chloro-3-fluoropyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate

\i/o\&o F

W’

A solution of  di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-
yl)amino)-4-chloro-3-fluoropyridin-2-yl )methyl)-2-methylpiperidine-1,4-dicarboxylate (1.38 g,

2.323 mmol) in dichloromethane (20 ml) was added trifluoroacetic acid (2 ml) and stirred at room

182



10

15

WO 2021/147974 PCT/CN2021/073169

temperature for 4 h. After completion, the reaction was quenched with saturated sodium
bicarbonate aqueous solution (100 ml) and extracted with DCM. The organic layer was dried over
anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The crude product was
purified by C18 reverse phase chromatography eluting with H;O/CH3;CN/0.03 formic acid to afford
(1.24 g, Y=69%) of the title compound as a yellow solid. LCMS (ESI, m/z): 494 [M+H]".

Step 4: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-4-chloro-3-

fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate

\i/o\&o F

A mixture of tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-4-
chloro-3-fluoropyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate (792 mg, 1.603 mmol),
potassium carbonate (0.69 g, 4.993 mmol) and 1-(bromomethyl)-3-chloro-2-fluorobenzene (0.4 g,
1.790 mmol) in ACN (20 mL) was stirred for 6 h at room temperature. After completion, the
resulting mixture was filtered and concentrated under vacuum. The crude product was purified by
silica gel column chromatography eluting with EtOAc/hexane (0~30%) to afford (910 g, Y=89%)

of the title compound as a yellow solid. LCMS (ESI, m/z): 636 [M+H]".
Step 5: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3-fluoro-6-((5-methyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid

HOWO F

Cl
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A solution of tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl Jamino)-4-
chloro-3-fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylat
e (910 mg, 1.429 mmol) in formic acid (10 mL) was stirred at reflux for 4 h. After completion, the
resulting solution was concentrated. The residue was dissolved in water (40 mL) at 0 °C and
adjusted PH=6~7 with sodium hydroxide aqueous solution (5 M). The resulting mixture was
extracted with DCM (3x100 mL). The organic layer was dried over anhydrous sodium sulfate,
filtered and concentrated under reduced pressure. The crude product was purified by C18 reverse
phase chromatography eluting with MeOH/water to afford (612 mg, 1.167mmol, Y=82%) of the
title compound as a white solid. LCMS (ESL, m/z): 524 [M+H]". "H NMR (400 MHz, MeOD) &
7.50 (dt, J = 18.9, 7.1 Hz, 2H), 7.23 (t, J = 7.9 Hz, 1H), 7.00 (s, 1H), 5.86 (s, 1H), 4.40 (d, J=13.6
Hz, 1H), 3.79 (t,J= 18.0 Hz, 1H), 3.23 (s, 2H), 3.23 — 3.02 (m, 1H), 3.02 (s, 1H), 2.83 (s, 1H), 2.24
(s, 3H), 2.08-1.86 (m, 4H), 1.37 (d, J = 6.0 Hz, 3H).

The following examples in Table 8 were synthesized using the above procedure with the

corresponding starting materials and intermediates.

Table 8
Example . . .
No. Structure Chemical Name HNMR & MS: (M+H)
'H NMR (400 MHz, McOD) §
O Cl 7.67 (t,J=7.6Hz 2H), 7.33 (t,
HO//Z \ - F (2R 4R)-1-(3-chloro-2-fluoro | J=7.8 Hz, 1H), 7.14 (t, J=
N~ N benzyl)-4-((4-chloro-5-fluoro | 18.3 Hz, 1H), 6.23 (s, 1H), 4.94
s WON HNQH ~6-((5-methyl-1H-pyrazol-3- | (d,J=11.1 Hz, 2H), 4.46 (t,J =
yl)amino)pyridin-2-yl)methyl | 21.8 Hz, 1H), 4.08 (d,J=6.3
E )-2-methylpiperidine-4-carbo | Hz, 1H), 3.69 — 3.38 (m, 3H),
Cl xylic acid 246 (s,3H),2.21-1.92 (m,
4H), 1.58 (d, /= 6.0 Hz, 3H).
MS: 524(M+H)"
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Example
No.

Structure Chemical Name 'HNMR & MS: (M+H)"

'H NMR (400 MHz, MeOD) 5
7.67 (dt,J=19.3, 7.0 Hz, 2H),
736 (t,J=7.9Hz, 1H), 6.25 (s,
1H), 445 (d, /= 13.0 Hz, 1H),
4.00 (s, IH), 3.51 (dd, J=53.6,

o 35.6 Hz, 4H), 2.44 (s, 3H), 2.26
thyl)-2-methylpiperidine-4-c
F o (d,J=129Hz 2H), 2.08 (d,J

Cl arboxylic acid
=25.5Hz, 3H), 1.59 (s, 3H).

MS: 542(M+H)"

(2R 4R)-1-(3-chloro-2-fluoro
benzyl)-4-((4-chloro-3,5-difl
uoro-6-((5-methyl-1H-pyrazo

74
1-3-yl)amino)pyridin-2-yl)me

Example 75
(2R,4R)-4-((4-(azetidin-1-yl)-3-fluoro-6-((S-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)met

hyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

Step 1 : di-tert-butyl(2R,4R)-4-((4-(azetidin-1-yl)-6-chloro-3-fluoropyridin-2-yl)methyl)-2-

methylpiperidine-1,4-dicarboxylate

To a solution of di-tert-butyl (2R,4R)-4-((4,6-dichloro-3-fluoropyridin-2-yl)methyl)-
10  2-methylpiperidine-1,4-dicarboxylate (102 mg, 213.659 pmol) in 1-Methylpyrrolidin-3-one (5 mL)
was added azetidine (64 mg, 1.121 mmol) and N,N-diisopropylethylamine (123 mg, 951.700
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umol). The resulting mixture was stirred at 110 °C for 2 h before was cooled to room temperature.
The mixture was added brine (15 mL) and extracted with EtOAc (60 mL). The organic layer was
washed with brine, dried over anhydrous sodium sulfate, filtered and concentrated under reduced
pressure. The resulting residue was purified by silica gel column chromatography eluting with
EtOAc/hexane (10~20%) to afford the title compound (136 mg, crude) as a white oil. LCMS (ESI,
m/z):498 [M+H]".

Step 2: Di-tert-butyl (2R,4R)-4-((4-(azetidin-1-yl)-6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-
yl)amino)-3-fluoropyridin-2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate

Following the procedure analogous to that described in Step 2 for the synthesis of Example 5,
di-tert-butyl (2R,4R)-4-((4-(azetidin-1-yl)-6-chloro-3-fluoro pyridin-2-yl)methyl)-2-methyl
piperidine-1,4-dicarboxylate (136 mg, 273.076 umol) was converted to the title compound (132
mg, Y=78% ) as a white oil. LCMS (ESL, m/z):615[M+H]".

Step 3: Tert-butyl (2R,4R)-4-((4-(azetidin-1-yl)-6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)-

amino)-3-fluoropyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate

Following the procedure analogous to that described in Step 3 for the synthesis of Example 5,
di-tert-butyl (2R,4R)-4-((4-(azetidin-1-yl)-6-((1-(tert-butyl)-5- methyl-1H-pyrazol-3-yl)amino)-3-
fluoropyridin-2-yl)methyl)-2-methylpiperidine- 1,4-dicarboxylate (132 mg, 214.707 umol) was
converted to the title compound (115 mg) as a crude yellow oil. LCMS (ESI, m/z): 515 [M+H]".
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Step 4: tert-butyl (2R,4R)-4-((4-(azetidin-1-yl)-6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-
yl)amino)-3-fluoropyridin-2-yl) methyl)- 1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carbo

xylate

Following the procedure analogous to that described in Step 4 for the synthesis of Example 5,
tert-butyl (2R,4R)-4-((4-(azetidin-1-yl)-6-((1-(tert-butyl)-5-methyl- 1H-pyrazol-3-yl )amino)-
3-fluoropyridin-2-yl)methyl)-2-methylpiperidine- 4-carboxylate (115 mg, 223.441 pmol) was
converted to the title compound (102 mg, Y=69%) as a yellow oil. LCMS (ESI, m/z): 657[M+H]".
Step 3 : (2R, 4R)-4-((4-(azetidin-1-yl)-3-fluoro-6-((5-methyl-1H-pyrazol-3- yl)amino)pyridin-2-yl)

methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

Following the procedure analogous to that described in Step 5 for the synthesis of Example 5,
tert-butyl (2R,4R)-4-((4-(azetidin-1-yl)-6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)Jamino)-3-
fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate (102
mg, 155.196 umol) was converted to the title compound (21 mg, Y=25%) as a white solid. LCMS
(ESL m/z): 545[M+H]". 'H NMR (400 MHz, MeOD) & 7.71-7.67 (t, = 7.4 Hz, 1H), 7.56-7.54 (, J
=6.8 Hz, 1H), 7.35-7.33 (t, ] = 8.0 Hz, 1H), 5.73 (s, 1H), 5.65-5.63 (d, J = 7.3 Hz, 1H),4.35 (s, SH),
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3.84 (s, 2H), 3.43 (dd, ] =29.3, 16.3 Hz, 4H), 2.54 (dd, J = 15.3, 7.8 Hz, 3H), 2.29 (s, 3H), 2.21-2.19
(m,2H), 2.06-2.05 ((m, 1H)1.60 (s, 3H).

Example 76
(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-hydroxyethyl)-6-((5-methyl-1H-pyrazo
1-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid.

Step 1: tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-
Sluoro-4-(1-hydroxyethyl)pyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-

4-carboxylate

F

Cl

NaBH4 (25 mg,660.809 umol) was added to a mixture of tert-butyl (2ZR,4R)-4-((4-acetyl-6-
((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-fluoropyridin-2-yl )ymethyl)-1-(3-chloro-2-fluor
obenzyl)-2-methylpiperidine-4-carboxylate (180 mg, 279.419 pumol) in methanol (5 mL). The
resulting mixture was stirred at room temperature for 1.5 h. After completion, the resulting solution
was diluted with brine (10ml) and extracted with EtOAc (10ml). The organic layer was washed with
brine, dried over anhydrous sodium sulfate and concentrated under reduced pressure to give tert-butyl
(2R, 4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl Jamino)-3-fluoro-4-(1-hydroxyethyl)
pyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl )-2-methylpiperidine-4-carboxylate (222 mg) as a
white solid. LCMS (ESI, m/z): 647 [M+H]".

Step 2: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-hydroxyethyl)-6-

((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid
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F

Cl

Following the procedure analogous to that described in step 5 of Example 5, tert-butyl
(2R, 4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl Jamino)-3-fluoro-4-(1-hydroxyethyl)
pyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate (64 mg,
99.039 umol) was converted to the title compound (46 mg) as a white solid. LCMS (ESI, m/z): 571
[M+H]". "H NMR (400 MHz, MeOD) § 7.68 (t, J = 7.6 Hz, 1H), 7.55 (t, T = 7.1 Hz, 1H), 7.33 (t,] =
7.8 Hz, 1H), 7.04 (d, J =4.3 Hz, 1H), 5.06 (q, J = 6.4 Hz, 1H), 4.93 (s, 1H), 434 (d, J = 13.1 Hz,
1H), 3.89 (s, 1H), 3.40 (s, 3H), 3.31 (s, 2H), 2.38 (s, 3H), 2.16 (t, ] =32.8 Hz, 4H), 1.58 (d,J = 5.6
Hz, 3H), 1.44 (d, J = 6.5 Hz, 3H).

Example 77
(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-fluoroethyl)-6-((S-methyl-1H-pyrazol-
3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

Step 1: tert-butyl (2R, 4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-
Sluoro-4-(1-fluoroethyl)pyridin-2-yl) methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-

carboxylate

Cl
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DAST (64 mg,397.050 umol) was added to a solution of tert-butyl (2R,4R)-4-
((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-fluoro-4-(1-hydroxyethyl)pyridin-2-yl)meth
yD)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate (120 mg,185.699 umol) in DCM
(3 mL). The resulting solution was stirred at 0 °C for 1 h. The solution was quenched with saturated
NaHCO; aqueous and extract with ethyl acetate. The organic layer was dried over anhydrous sodium
sulfate, filtered and concentrated under reduced pressure to give tert-butyl (2R,4R)-4-((6-((1-(tert-
butyl)-5-methyl-1H-pyrazol-3- yl)amino)-3-fluoro-4-(1-hydroxyethyl)pyridin-2-yl)methyl)-1-
(3-chloro-2-fluorobenzyl )-2-methylpiperidine-4-carboxylate (81 mg) as a yellow oil. LCMS (ESL,
m/z); 649 [M+H]".

Step 2: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-fluoroethyl)-6-

((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid

F

Cl

Following the procedure analogous to that described in step 5 of Example 5, tert-butyl
(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl )amino)-3-fluoro-4-(1-fluoroethyl)
pyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate (81 mg,
124961 umol) was converted to the title compound (56 mg) as a white solid. LCMS (ESI, m/z):
573 [M+H]". "H NMR (400 MHz, MeOD) § 7.68 (t, ] = 7.5 Hz, 1H), 7.54 (t, ] = 6.9 Hz, 1H), 7.33 (t,
J=79Hz, 1H), 6.92 (d, ] =3.9 Hz, 1H), 6.01 (s, 1H), 5.88 (dd, J =46.9, 6.5 Hz, 1H), 434 (d,J =
12.7 Hz, 1H), 3.90 (s, 1H), 3.36 (d, ] =36.1 Hz, 5H), 2.38 (s, 3H), 2.33 - 1.91 (m, 4H), 1.73 — 1.47
(m, 6H).

Example 78

(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)ami

no)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
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Step 1: di-tert-butyl (2R,4R)-4-((6-chloro-5-fluoro-4-methylpyridin-2-yl) methyl)-2-

methylpiperidine-1,4-dicarboxylate

Boc Cl

A solution of diisopropylamine (2.46 g, 24.311 mmol) in THF (10 ml) was added n-butyl
lithium 2.5 M in THF (8.4 ml, 21086 mmol) at -70~-60 ° C under nitrogen. The solution was stirred
for 1 h at -10 °C~0 °C. The resulting solution was slowly added INT C1 (4.67 g, 10.543 mmol) in
THF (10 ml). The solution was stirred at -70 °C~-60 °C for 1 h.

A solution of iodomethane (1.82 g, 12.822 mmol) in THF (2 ml) was added to the above
solution. The resulting solution was stirred at -70 © C ~-60 © C for 2 h. After completion, the
reaction was quenched with saturated ammonium chloride aqueous solution and extracted with
EtOAc. The organic layer was combined, dried over anhydrous sodium sulfate and concentrated
under reduced pressure. The residue was purified by C18 reverse phase chromatography eluting
with HyO/ACN to afford 2.84 g of the title compound as a yellow oil. LCMS (ESI, m/z): 457
[M+H]".

Step 2: di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-

5-fluoro-4-methylpyridin-2-yl) methyl)-2-methylpiperidine-1,4-dicarboxylate

\i/o\%o
YL

N
N 7 F
L HNCN,
oc \L{l

A mixture of di-tert- butyl-(2R,4R)-4-((6-chloro-5-fluoro-4-methylpyridin-2-yl)
methyl)-2-methylpiperidine-1,4-dicarboxylate (2.77 g, 6.062 mmol),
tris(dibenzylideneacetone)dipalladium (1.63 g, 1.780 mmol),
dimethylbisdiphenylphosphinoxanthene (1.06 g,1.832 mmol),
1-tert-butyl-3-methyl-1H-pyrazol-5-amine (1.22 g, 7.962 mmol) and K3PO4 (5.56 g, 26.194 mmol)
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in 1,4-dioxane (30 ml) was stirred at 110 °C for 5 h under nitrogen. The resulting solution was
cooled to room temperature, diluted with brine and extracted with ethyl acetate. The organic layer
was dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The
residue was purified by C18 reverse phase chromatography eluting with HyO/ACN to afford (2.92
g, 5.089mmol, Y=83%) of the title compound as a yellow solid. LCMS (ESI, m/z): 574 [M+H]".

Step 3: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-5-
fluoro-4-methylpyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylate

1L
S

I
N
\\\" N 7 F
H HN _N,
\L<N

A solution of di-tert- butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-
5-fluoro-4-methylpyridin-2-yl)methyl )-2-methylpiperidine-1,4-dicarboxylate (2.92 g, 5.089
mmol) in dichloromethane (30 ml) was added trifluoroacetic acid (3 ml) and stirred at room
temperature for 4 h. After completion, the reaction was quenched with saturated sodium
bicarbonate aqueous solution (100 ml) and extracted with DCM. The organic layer was dried over
anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The crude product was
purified by C18 reverse phase column chromatography eluting with H;O/CAN/0.03 formic acid to
afford (1.71 g, 3.610mmol, Y=71%) of the title compound as a yellow solid. LCMS (ESI, m/z): 474

[M+H]".

Step 4: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-5-fluoro-4-

methylpyridin-2-yl) methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate

\i/o\&o
B SN

Cl
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A mixture of tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-5-
fluoro-4-methylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate (1.70 g, 3.589 mmol) and
potassium carbonate (2.54 g, 18.387 mmol), 1-(bromomethyl)-3-chloro-2-fluorobenzene (0.91 g,
4.072 mmol) in ACN (20 mL) was stirred for 6 h at room temperature. After completion, the
resulting mixture was filtered and concentrated under reduced pressure. The crude product was
purified by silica gel column chromatography eluting with EtOAc/n-hexane (0~30%) to afford
(1.96 g, 3.818mmol, Y=89%) of the title compound as a yellow solid. LCMS (ESL, m/z): 616
[M+H]".

Step 5: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-4-methyl-6-((5-methyl-1H-

pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid

HO\_&O
| X
N
W N 7 F
HN

Cl

A solution of tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-5-
fluoro-4-methylpyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl )-2-methyl piperidine-4-carboxyla
te (1.95 g, 3.165 mmol) in formic acid (15 mL) was stirred at reflux for 1.5 h. After completion, the
resulting solution was concentrated. The residue was dissolved in water (40 mL) at 0 °C, and
adjusted PH=6~7 with sodium hydroxide aqueous solution (5 M). The resulting mixture was
extracted with DCM. The organic layer was dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure. The crude product was purified by C18 reverse phase column
chromatography eluting with MeOH/water to afford (1.595 g, 2.937mmol, Y=93%) of the title
compound as a white solid. LCMS (ESL m/z): 504 [M+H]". "H NMR (400 MHz, MeOD) & 7.47 —
7.33 (m, 2H), 7.12 (t, 1H), 6.47 (d, ] = 4.5 Hz, 1H), 5.93 (s, 1H), 4.29 (d, J = 13.6 Hz, 1H), 3.68 (d,
J=13.5Hz, 1H), 3.13 (s, 1H), 3.04 (d, J = 13.4 Hz, 1H), 2.96 (d, J = 13.5 Hz, 1H), 2.87 (d,J = 12.3
Hz, 1H), 2.75 (t, 1H), 2.16 (s, 3H), 2.13 (s, 3H), 1.83 (d, J = 11.2 Hz, 2H), 1.75 (t, 2H), 1.22 (d, ] =
6.0 Hz, 3H).
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The following examples in Table 9 were synthesized using the above procedure with the

corresponding starting materials and intermediates.

Table 9
Example . . .
No. Structure Chemical Name HNMR & MS: (M+H)
'H NMR (400 MHz, McOD) §
o 7.73-7.59(m,2H), 7.33 (t,J =
HO \ == 79 Hz, 1H), 6.87 (d,J =49
N/ F 1-(3-chloro-2-fluorobenzyl)- | Hz, 1H), 6.13 (s, 1H), 4.45 (s,
N HN /N\NH 4-((5-fluoro-4-methyl-6-((5- | 2H), 3.56 (d, J=12.7 Hz, 2H),
79 \<;k methyl-1H-pyrazol-3-yl)ami | 3.40 - 3.50 (m, 1H), 3.14 (s,
no)pyridin-2-yl)methyl)piper | 2H), 3.18 — 3.09 (m, 1H), 2.42
F idine-4-carboxylic acid (s, 3H),2.40 (d,J=19.8
cl Hz2H), 2.37 (s, 3H), 2.07 (t, J
=12.8 Hz, 2H).
MS: 490(M+H)"
Example 80

(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((S-methyl-1H-pyrazol-3-yl)amino)-4-pro
pionylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
Step 1 : di-tert-butyl-(2R,4R)-4-((6-chloro-3-fluoro-4-(1-hydroxypropyl)pyridin-2-

vl methyl)-2-methylpiperidine-1,4-dicarboxylate

o4

7< ,
K

O

A solution of diisopropylamine (228 mg, 2.253 mmol) in THF (2 ml) was cooled to -78 ° C
under nitrogen. n-butyl lithium 2.5 M in THF (1.0 ml, 2.500 mmol) was added. The resulting solution
was stirred for 1 h at 0 °© C and a solution of INT C3 (4.67 g, 10.543 mmol) in THF (2 ml) was slowly

added. The resulting solution was stirred at -30°C~-40 °C for 1 h.
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A solution of propionaldehyde (102 mg, 1.756 mmol) in THF (1 ml) was added to above solution
at -70 °C~-60 °C. The resulting solution was stirred for 2 h. After completion, the reaction was
quenched with saturated ammonium chloride aqueous solution and extracted with EtOAc. The
organic layer was combined, dried over anhydrous sodium sulfate and concentrated under reduced
pressure. The resulting residue was purified by C18 reverse phase chromatography eluting with
H,O/ACN to afford the title compound (426 mg, Y=74%) as a white solid. LCMS (ESI, m/z): 501

[M+H]".

Step 2: di-tert-butyl-(2R,4R)-4-((6-chloro-3-fluoro-4-propionylpyridin-2-yl)methyl)-

2-methylpiperidine-1,4-dicarboxylate

To a solution of di-tert-butyl-(2R,4R)-4-((6-chloro-3-fluoro-4-(1-hydroxy-propyl)pyridin-
2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate (483 mg, 964.015 umol) in DCM (10 ml) was
added Dess-Martin periodinane (818 mg, 1.929 mmol) . The reaction was stirred at room temperature
for 2 h. The resulting mixture was added water and extracted with DCM. The organic layer was
washed with brine, dried over anhydrous sodium sulfate, filtered and concentrated under reduced
pressure. The resulting residue was purified by C18 reversed phase column chromatography eluting
with H;O/ACN to afford di-tert-butyl (2R,4R)-4-((6-chloro-3-fluoro-4-propionyl pyridin-2-yl)
methyl)-2-methylpiperidine-1,4-dicarboxylate (389 mg, Y=81%) as a yellow oil. LCMS (ESI, m/z):

499 [M+H]".

Step 3: di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)-

amino)-3-fluoro-4-propionylpyridin-2-yl) methyl)-2-methylpiperidine-1,4-dicarboxylate
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Following the procedure analogous to that described in Step 2 for the synthesis of Example 5,
di-tert-butyl-(2R,4R)-4-((6-chloro-3-fluoro-4-propionylpyridin-2-yl )methyl)-2-methylpiperidine-
1,4-dicarboxylate (389 mg, 779.538 umol) was converted to the title compound (122 mg, Y=25%)
as a yellow oil. LCMS (ESI, m/z): 616 [M+H]".

Step 4: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-

fluoro-4-propionylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate

Following the procedure analogous to that described in Step 3 for the synthesis of Example 5,
di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-fluoro-
4-propionylpyridin-2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate (177 mg, 287.442 pmol)
was converted to the title compound (148 mg) as a yellow oil. LCMS (ESL, m/z): 516 [M+H]".

Step 5: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1 H-pyrazol-3-yl)amino)- 3-fluoro-4-
propionylpyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate

F

Cl
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Following the procedure analogous to that described in Step 4 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl )-5-methyl-1H-pyrazol-3-yl )amino)-3-fluoro-4-
propionylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate (148 mg, 287.010 pmol) was
converted to the title compound (112 mg, Y=59%) as a yellow oil. LCMS (ESI, m/z): 658 [M+H]".
Step 6: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-

3-yl)amino)-4-propionylpyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid

Cl

Following the procedure analogous to that described in Step 5 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl )-5-methyl-1H-pyrazol-3-yl )amino)-3-fluoro-4-
propionylpyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate
(112 mg, 170.156 umol) was converted to the title compound 66 mg as a white solid. LCMS (ESI,
m/z): 546 [M+H]". "H NMR (400 MHz, MeOD) & 7.62-7.51 (m, 2H), 7.24 (t, ] = 7.9 Hz, 1H), 7.04
(t,J= 6.7 Hz, 1H), 6.00 (s, 1H), 4.40-4.28 (m, 1H), 3.92 (s, 1H), 3.61-3.23 (m, SH), 2.93 (d, J=7.0
Hz, 2H), 2.33 (s, 3H), 2.24-1.94 (m, 4H), 1.49 (t, J = 21.0 Hz, 3H), 1.09 (t, J = 7.1 Hz, 3H).

Example 81

(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((S-methyl-1H-pyrazol-3-yl)amino)-4-(me

thylsulfonyl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
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Cl

Step 1: di-tert-butyl (2R,4R)-4-((6-chloro-3-fluoro-4-(methylthio)pyridin-2-yl)methyl)-2-

methylpiperidine-1,4-dicarboxylate

() R -
><OJZ,,' °

To a solution of di-tert-butyl (2R ,4R)-4-((6-chloro-3-fluoro-4-iodopyridin-2-
yDmethyl)-2-methylpiperidine-1,4-dicarboxylate (457mg, 803.397umol) in 1,4-Dioxane (15 mL)
was added tris(dibenzylideneacetonyl)bis-palladium (153 mg, 167.082 umol), sodium
thiomethoxide(168 mg, 2.413 mmol), diisopropylethylamine (450 mg, 3.482mmol),
dimethylbisdiphenylphosphinoxanthene (217 mg, 375.032umol) under nitrogen. The mixture was
stirred for 3 h at 100 °C. The resulting mixture was cooled to room temperature and diluted with
water. The resulting solution was extracted with ethyl acetate (150 mL). The organic layer was
washed with sodium bicarbonate solution and brine, dried over anhydrous sodium sulfate, filtered
and concentrated under reduced pressure. The resulting residue was purified by silica gel column
chromatography eluting with EtOAc/hexane (10~20%) to afford the title compound (380 mg,
Y=90%) as a white solid. LCMS (ESIL, m/z): 489[M+H]".

Step 2: di-tert-butyl (2R,4R)-4-((6-chloro-3-fluoro-4-(methylsulfonyl)pyridin-2-

vl methyl)-2-methylpiperidine-1,4-dicarboxylate
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To a solution of di-tert-butyl (2R,4R)-4-((6-chloro-3-fluoro-4-(methylthio)pyridin-2-
yDmethyl)-2-methylpiperidine-1,4-dicarboxylate (330 mg, 674.789 umol) in DCM (20 mL) was
added m-chloroperoxybenzoic acid (733 mg, 4.248 mmol) at room temperature. The mixture was
stirred for 10 h. The resulting mixture was quenched with sodium bicarbonate solution and
extracted with DCM (100 mL). The organic layer was washed with brine, dried over anhydrous
sodium sulfate, filtered and concentrated under reduced pressure. The resulting residue was
purified by prep-TLC to afford the title compound (207 mg, Y=59%) as a white solid. LCMS (ESI,
m/z): 521[M+H]".

Step 3 : di-tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3- yl)amino)-3-fluoro-4-

(methylsulfonyl)pyridin-2-yl) methyl)-2-methylpiperidine-1,4-dicarboxylate

Following the procedure analogous to that described in step 2 for the synthesis of Example 5,
di-tert-butyl (2R,4R)-4-((6-chloro-3-fluoro-4-(methylsulfonyl) pyridin-2-yl)methyl)-2-
methylpiperidine-1,4-dicarboxylate(207 mg, 397.282 pumol) was converted to the title compound
(212 mg, 83% yield) as a white solid. LCMS (ESI, m/z): 638[M+H]".

Step 4: tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-

3-fluoro-4-(methylsulfonyl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate
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Following the procedure analogous to that described in step 3 for the synthesis of Example 5,
di-tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-fluoro-4-
(methylsulfonyl)pyridin-2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate(212 mg , 332.391
umol) was converted to the title compound (225 mg) as a crude white solid. LCMS (ESI, m/z):
538[M-+H]".

Step 5: tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-
3-fluoro-4-(methylsulfonyl)pyridin-2-yl)methyl)- 1-(3-chloro-2-fluorobenzyl)-2-methylpiperidin

e-4-carboxylate

o K 958
o, 4
N/

Following the procedure analogous to that described in step 4 for the synthesis of Example 5,
tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl )amino)-3-fluoro-4-
(methylsulfonyl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate(225 mg , 418.458 umol)
was converted to the title compound (122 mg) as a white oil. LCMS (ESI, m/z): 680[M+H]".

Step 6: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-

3-yl)amino)-4-(methylsulfonyl)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid
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Cl

Following the procedure analogous to that described in step 5 for the synthesis of Example 5,
tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl )amino)-3-fluoro-4-
(methylsulfonyl)pyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methyl piperidine-4-carboxyl
ate(122 mg, 418.458 umol) was converted to the title compound (92 mg, Y=90%) as a white solid.
LCMS (ESL m/z): 568[M+H]". 'H NMR (400 MHz, DLCMS (ESL m/z)0-d6) §9.56 (s, 1H), 9.32
(s, 1H), 7.76 (t, ] = 7.5 Hz, 1H), 7.58 (dd, J = 18.3, 11.0 Hz, 2H), 7.38 (t, J = 7.8 Hz, 1H), 6.14 (s,
1H),4.85 (d, J = 14.1 Hz, 2H), 4.32 (d, J = 14.1 Hz,2H), 3.46 (s, 2H), 3.34 (s, 3H), 3.28 (d, ] = 7.5
Hz, 2H), 3.18 (d, J = 12.2 Hz, 1H), 2.21 (s, 3H), 1.94-1.84 (m, 2H), 1.45-1.47(d, J = 5.8 Hz, 3H).

Example 82
(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-S-fluoro-6-((S-methyl-1H-pyrazol-3-yl)amin
o)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

Step 1: di-tert-butyl-(2R,4R)-4-((6-chloro-4-ethyl-5-fluoropyridin-2-yl) methyl)-

2-methylpiperidine-1,4-dicarboxylate

A solution of diisopropylamine (625 mg, 6.177 mmol) in THF (2 mL) was added n-butyl
lithium (2.5M) in hexane (2.0 mL, 5.00 mmol) dropwise below -40 °C. The solution was stirred at O
°C for 30 min. A solution of INT C3 (831 mg, 1.876 mmol) in THF (5 mL) was added below -70

°C. The resulting solution was stirred at -40 °C for 1 h.
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A solution of methyl iodide (430 mg, 3.029 mmol) in THF (2 ml) dropwise was added to above
solution below -70 °C. The resulting solution was stirred at -30 °C for 1h. The reaction was
quenched with saturated aqueous NH4Cl aqueous solution. The resulting mixture was extracted
with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure. The resulting residue was purified by C18 reversed phase
column chromatography eluting with H;O/ACN to afford di-tert-butyl-

(2R ,4R)-4-((6-chloro-4-ethyl-5-fluoropyridin- 2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate
(249 mg, Y=28%) as yellow oil. LCMS (ESI, m/z): 471 [M+H]".

Step 2: di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-

4-ethyl-5-fluoropyridin-2-yl)methyl)-2-methylpiperidine- 1,4-dicarboxylate

Following the procedure analogous to that described in Step 2 for the synthesis of Example 5,
di-tert-butyl-(2R,4R)-4-((6-chloro-4-ethyl-5-fluoropyridin- 2-yl)methyl)-2-methylpiperidine-
1,4-dicarboxylate (249 mg, 528.658 umol) was converted to the title compound (153 mg, Y=61% )
as a yellow oil. LCMS (ESI, m/z): 588 [M+H]".

Step 3: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-

4-ethyl-5-fluoropyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate

Following the procedure analogous to that described in Step 3 for the synthesis of Example 5,

di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-4-ethyl-5-
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fluoropyridin-2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate (153 mg, 253.502 pmol) was
converted to the title compound (78 mg, Y=63%) as a yellow oil. LCMS (ESI, m/z): 488 [M+H]".
Step 4: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-
4-ethyl-5-fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxyl

ate

Cl

Following the procedure analogous to that described in Step 4 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl )-5-methyl-1H-pyrazol-3-yl )amino)-4-ethyl-5-
fluoropyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate (78 mg, 159.836 umol ) was
converted to the title compound (61mg, Y=61%) as a yellow oil. LCMS (ESL, m/z): 630 [M+H]".
Step 5: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-5-fluoro-6-((5-methyl-1H-

pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid

Cl

Following the procedure analogous to that described in Step 5 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl )-5-methyl-1H-pyrazol-3-yl )amino)-4-ethyl-5-
fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate (61 mg,
96.793 umol ) was converted to the title compound 16 mg as a white solid. LCMS (ESI, m/z): 518
[M+H]". 'H NMR (400 MHz, MeOD) & 7.70 (s, 2H), 7.36 (t, /= 7.9 Hz, 1H), 6.99 (d, J = 4.7 Hz,
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1H), 6.15 (s, 1H), 3.50 (s, 2H), 3.33 (s, 2H), 3.32 (s, 2H), 2.78 (d, /= 7.6 Hz, 2H), 2.44 (s, 3H), 2.08
(d,/J=77.6 Hz, 5H), 1.62 (d, /= 6.0 Hz, 3H), 1.30 (t, /= 7.5 Hz, 3H).
Example 83

(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3'-fluoro-6'-((5-methyl-1H-pyrazol-3-yl)amino)-[2,4'

-bipyridin]-2'-yl)methyl)-2-methylpiperidine-4-carboxylic acid

Cl

Step 1: di-tert-butyl (2R,4R)-4-((6'-chloro-3'-fluoro-[2,4"-bipyridin]-2"-yl)methyl)-

2-methylpiperidine-1,4-dicarboxylate

To a solution of di-tert-butyl (2R,4R)-4-((6-chloro-3-fluoro-4-iodopyridin-2-yl)methyl)-
2-methylpiperidine-1,4-dicarboxylate (450 mg, 791.074 umol) in THF(12 mL) and water (4 mL)
was added 2-pyridineboronic acid (149 mg,1.212 mmol), 1,1'-bis(diphenylphosphino)ferrocene
palladium dichloride (102 mg, 139.401 umol) , K3PO4 (914 mg, 4.306 mmol) under nitrogen. The
reaction mixture was stirred for 3 h at 90 °C. The reaction was cooled to room temperature. The
resulting mixture was diluting with water and extracted with ethyl acetate (100 mL). The organic
layer was washed with brine, dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure. The resulting residue was purified by TLC to afford the title compound (87 mg,
22% yield) as a white oil. LCMS (ESI, m/z):520[M+H]".
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Step 2: (2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3'-fluoro-6'-((5-methyl-1H-pyrazol-

3-yl)amino)-[2,4'-bipyridin]-2'-yl) methyl)-2-methylpiperidine-4-carboxylic acid

Cl

Following the procedure analogous to that described in step2, step3, step4 ,step5 for the
synthesis of example 5, di-tert-butyl(2R,4R)-4-((6'-chloro-3'-fluoro-[2,4'-bipyridin]-2'-yl)
methyl)-2- methylpiperidine-1,4-dicarboxylate (87 mg, 167.296 umol) was converted to the title
compound (14 mg) as a white solid. LCMS (ESI, m/z): 567[M+H]". "H NMR (400 MHz, DLCM$
(ESL m/z)0) & 7.99-7.96(t, J = 7.3 Hz, 1H), 7.78-7.74 (t, ] = 7.6 Hz, 2H), 7.63-7.60 (t, ] = 7.2 Hz,
1H), 7.51-7.48 (dd, J = 7.2, 5.4 Hz,2H), 7.40-7.35 (t, ] = 7.8 Hz, 1H), 7.29 — 6.98 (m, 1H), 6.17 (s,
1H), 4.86 (d, ] = 12.9 Hz, 1H), 4.35 (d, ] = 7.8 Hz, 2H), 3.94 (s, 1H), 3.45 (d, ] = 12.6 Hz, 2H), 3.31
(t,J=16.8 Hz, 2H), 3.19(d, J = 11.9 Hz, 1H), 2.30 (m, 3H), 1.99-1.80 (m,1H), 1.48-1.50 (t, ] = 10.6
Hz, 3H), 1.39-1.10 (m, 3H).

Example 84
(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4,5-dichloro-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)
amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

Step 1: di-tert-butyl-(2R,4R)-2-methyl-4-((4,5,6-trichloro-3-fluoropyridin-2-yl)methyl)

piperidine-1,4-dicarboxylate
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Following the procedure analogous to that described in Step 1 for the synthesis of Example
72, di-tert-butyl-(2R,4R)-4-((6-chloro-3-fluoropyridin-2-yl )methyl)-2-methylpiperidine-
1,4-dicarboxylate (1.50 g, 3.386 mmol ) was converted to the title compound (1.38 g, Y=80%) as a
yellow oil. LCMS (ESI, m/z): 511 [M+H]".

Step 2: di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-
yl)amino)-4,5-dichloro-3-fluoropyridin-2-yl) methyl)-2-methylpiperidine-1,4-dicarboxylate

\{/o\/o F

Following the procedure analogous to that described in Step 2 for the synthesis of Example 5,
di-tert-butyl-(2R,4R)-2-methyl-4-((4,5,6-trichloro-3-fluoropyridin-2-yl)methyl)piperidine-
1,4-dicarboxylate (2.10 g,4.103 mmol) was converted to the title compound (1.21 g, Y=47%) as a
yellow oil. LCMS (ESI, m/z): 628 [M+H]".

Step 3: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-

4,5-dichloro-3-fluoropyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate

\i/o\fo F

W

Following the procedure analogous to that described in Step 3 for the synthesis of Example 5,
di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-4,5-dichloro-
3-fluoropyridin-2-yl)methyl)-2-methylpiperidine- 1,4-dicarboxylate (1.21g, 1.925 mmol) was
converted to the title compound (0.98 g, Y=96% ) as a yellow oil. LCMS (ESI, m/z): 528 [M+H]".

Step 4: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-
4,5-dichloro-3-fluoropyridin-2-yl) methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-car

boxylate
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Following the procedure analogous to that described in Step 4 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl )-5-methyl-1H-pyrazol-3-yl )amino)-4,5-dichloro-3-
fluoropyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate (0.98g, 1.856 mmol) was converted
to the title compound (0.86 g, Y=69%) as a yellow oil. LCMS (ESI, m/z): 671 [M+H]".

Step 5: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4,5-dichloro-3-fluoro-6-((5-methyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid

HOY/O F

Cl

Following the procedure analogous to that described in Step 5 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl )-5-methyl-1H-pyrazol-3-yl Jamino)-4,5-dichloro-3-fluorop
yridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate (0.86 g, 1.282
mmol) was converted to the title compound 589 mg as a white solid. LCMS (ESI, m/z): 558
[M+H]". 'H NMR (400 MHz, MeOD) & 7.70 (dd, J = 14.9, 7.0 Hz, 2H), 7.35 (t, J = 7.9 Hz, 1H),
6.40 (s, 1H), 4.93 (s, 2H), 4.53 (d, J = 13.5 Hz, 1H), 4.18-3.99 (m, 1H), 3.74-3.50 (m, 3H), 2.49 (s,
3H), 2.28-2.06 (m, 4H), 1.61 (d, J = 6.2 Hz, 3H).

Example 85

(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-isobutyryl-6-((5-methyl-1H-pyrazol-3-yl)

amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
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Step 1: di-tert-butyl (2R,4R)-4-((6-chloro-3-fluoro-4-formylpyridin-2-yl) methyl)-

2-methylpiperidine-1,4-dicarboxylate

Following the procedure analogous to that described in Step 1 for the synthesis of Example 64,
INT C3(1.22 g,2.754 mmol) was converted to the title compound (1.071 g, 2.274 mmol) as a white
solid. LCMS (ESI, m/z): 471 [M+H]".

Step 2: di-tert-butyl (2R,4R)-4-((6-chloro-3-fluoro-4-(1-hydroxy-2-methylpropyl)-

pyridin-2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate

To a solution of (2R,4R)-4-((6-chloro-3-fluoro-4-formylpyridin-2-yl)methyl)-2-
methylpiperidine-1,4-dicarboxylate (839 mg, 1.781 mmol) in THF (10 mL) was added
isopropylmagnesium bromide (2.8 ml, 1 mol/L) at 0~5°C under nitrogen. The resulting solution
was stirred for 2 h. After completion, the reaction solution was quenched with saturated ammonium
chloride aqueous solution and extracted with ethyl acetate. The organic layer was washed with
brine, dried anhydrous sodium sulfate and concentrated under reduced pressure. The crude product
was purified by prep-TLC using a gradient ethyl acetate/Hex =1/5 solvent to give (2R ,4R)-4-((6-
chloro-3-fluoro-4-(1-hydroxy-2-methylpropyl)pyridin-2-yl )methyl)-2-methylpiperidine-1,4-
dicarboxylate (323 mg, 0.627mmol) as a white solid. LCMS (ESIL, m/z): 515 [M+H]".

Step 3: di-tert-butyl (2R,4R)-4-((6-chloro-3-fluoro-4-isobutyrylpyridin-2-

vl methyl)-2-methylpiperidine-1,4-dicarboxylate
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A solution of (2R 4R)-4-((6-chloro-3-fluoro-4-(1-hydroxy-2-methylpropyl)pyridin-
2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate (323 mg, 627.116 pmol), Dess-Martin
periodinane (877.753 mg, 2.069 mmol) in dichloromethane (10 mL) was stirred at room
temperature for 5 h. The reaction solution was quenched with saturated sodium thiosulfate solution
and extracted with DCM. The organic layer was concentrated under reduced pressure. The crude
product was purified by prep-TLC using a gradient ethyl acetate/Hex=1/5 to give di-tert-butyl
(2R ,4R)-4-((6-chloro-3-fluoro-4-isobutyrylpyridin-2-yl)methyl )-2-methylpiperidine-1,4-dicarbox
ylate (315 mg) as a yellow oil. LCMS (ESI, m/z): 513 [M+H]".

Step 4: di-tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-

yl)amino)-3-fluoro-4-isobutyrylpyridin-2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate

Following the procedure analogous to that described in step 2 of Example 5, di-tert-butyl
(2R ,4R)-4-((6-chloro-3-fluoro-4-isobutyrylpyridin-2-yl)methyl )-2-methylpiperidine-1,4-dicarbox
ylate (315 mg, 0.613 mmol) was converted to the title compound (333 mg) as a yellow solid. LCMS
(ESI, m/z): 630 [M+H]".
Step 5: tert-butyl (2R, 4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-

fluoro-4-isobutyrylpyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylate
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Following the procedure analogous to that described in step 3 of Example 5, di-tert-butyl
(2R, 4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl )Jamino)-3-fluoro-4-isobutyrylpyridin-2-y
D)methyl)-2-methylpiperidine-1,4-dicarboxylate (333 mg, 0.529 mmol) was converted to the title
compound (233 mg) as a yellow solid. LCMS (ESI, m/z): 530 [M+H]".
Step 6: tert-butyl (2R, 4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-
Sluoro-4-isobutyrylpyridin-2-yl) methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carbo

xylate

F

Cl
Following the procedure analogous to that described in step 4 of Example 5, tert-butyl
(2R, 4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl )Jamino)-3-fluoro-4-isobutyrylpyridin-2-y
)methyl)-2-methylpiperidine-4-carboxylate (233 mg, 0.440 mmol) was converted to the title
compound (375 mg) as a yellow solid. LCMS (ESI, m/z): 672 [M+H]".
Step 7: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-isobutyryl-6-((5-
methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
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F

Cl

Following the procedure analogous to that described in step 5 of Example 5, tert-butyl
(2R, 4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl )Jamino)-3-fluoro-4-isobutyrylpyridin-2-y
)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate (375 mg, 0.558 mmol)
was converted to the title compound (94 mg) as a white solid. LCMS (ESIL, m/z): 560 [M+H]". 'H
NMR (400 MHz, MeOD) 6 8.47 (d, ] = 8.9 Hz, 1H), 8.40 (d, ] = 5.0 Hz, 1H), 7.24 (d, ] = 4.5 Hz,
1H), 6.82 (dd, J =16.7, 10.6 Hz, 1H), 6.30 (dd, J =16.7, 1.9 Hz, 1H), 5.81 (dd, ] = 10.6, 1.9 Hz,
1H), 4.70 (s, 2H), 4.60-4.37 (m, 2H), 3.83 (t, ] = 13.6 Hz, 2H), 2.89-2.69 (m, 2H), 2.03 (d, J = 10.7
Hz,3H), 1.51(d,J=4.1Hz, 2H), 1.46 (t, J=6.7 Hz, 3H), 1.29 (s, 1H), 1.18 (d, ] = 6.8 Hz, 3H), 1.00
(dd,J =122, 6.8 Hz, 3H).

Example 86
2-(((2R,4R)-4-carboxy-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidin-4-yl)methyl)-3-fluoro-
6-((5-methyl-1H-pyrazol-3-yl)amino)isonicotinic acid

Step 1: tert-butyl-(2R,4R)-4-((6-chloro-3-fluoropyridin-2-yl)methyl)-2- methylpiperidine-4-

carboxylate

Following the procedure analogous to that described in Step 3 for the synthesis of Example 5,
INT C3 (3.79 g, 8.556 mmol) was converted to the title compound (2.63 g, Y=89%) as a yellow oil.
LCMS (ESI, m/z): 343 [M+H]".
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Step 2: tert-butyl-(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-chloro-3- fluoropyridin-2-yl)

methyl)-2-methylpiperidine-4-carboxylate

F
\i/o\_&o

F

Cl

Following the procedure analogous to that described in Step 4 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-chloro-3-fluoropyridin-2-yl )methyl)-2- methylpiperidine-4-carboxylate
(2.63 g, 7.671 mmol) was converted to the title compound (2.09 g, Y=56%) as a yellow oil. LCMS
(ESI, m/z): 485 [M+H]".

Step 3: 2-(((2R,4R)-4-(tert-butoxycarbonyl)-1-(3-chloro-2-fluorobenzyl)-2-

methylpiperidin-4-yl)methyl)-6-chloro-3-fluoroisonicotinic acid

F

Cl

A solution of diisopropylamine (1.18 g, 11.661 mmol)in THF (5 mL) was added n-Butyl
lithium (2.5M) in hexane (3.5 mL, 8.75 mmol) at -78°C under nitrogen. The solution was stirred at
0°C for 30 min. A solution of tert-butyl-(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-chloro-
3-fluoropyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate (2.09 g, 4.306 mmol) in THF (5
ml) was added dropwise to above solution. The resulting solution was stirred at -40 °C for 1 h.
Carbon dioxide was bubbled into the reaction and the solution was stirred at -60°C for 1h. The
resulting solution was quenched with saturated aqueous NH4Cl aqueous solution and extracted with

ethyl acetate. The organic layer was dried over anhydrous sodium sulfate, filtered and concentrated
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under reduced pressure. The resulting residue was purified by C18 reversed phase column
chromatography eluting with H,O/ACN to afford 2-(((2R,4R)-4-(tert-butoxycarbonyl)-1-
(3-chloro-2-fluorobenzyl )-2-methylpiperidin-4-yl )ymethyl)-6-chloro-3-fluoroisonicotinic acid (906
mg, Y=40%) as white solid. LCMS (ESI, m/z): 529 [M+H]".

Step 4: Methyl-2-(((2R,4R)-4-(tert-butoxycarbonyl)-1-(3-chloro-2-fluorobenzyl)-

2-methylpiperidin-4-yl)methyl)-6-chloro-3-fluoroisonicotinate

F

Cl

To a solution of 2-(((2R,4R)-4-(tert-butoxycarbonyl )-1-(3-chloro-2-fluorobenzyl)-2-
methylpiperidin-4-yl)methyl)-6-chloro-3-fluoroisonicotinic-acid (906 mg, 1.711 mmol) in DMF
(30ml) was added methyl iodide (408 mg, 2.874 mmol), K,COj3 (489 mg, 3.538 mmol) at room
temperature. The resulting solution was stirred for 3 h at room temperature. The resulting mixture
was filtrated. The filtrate was removed under reduced pressure. The resulting residue was purified
by C18 reversed phase column chromatography eluting with H;O/ACN to afford
methyl-2-(((2R,4R)-4-(tert-butoxycarbonyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidin-4-yl)
methyl)-6-chloro-3- fluoroisonicotinate (607 mg Y=65%) as a yellow oil. LCMS (ESI, m/z): 543
[M+H]".

Step 5: methyl-2-(((2R,4R)-4-(tert-butoxycarbonyl)-1-(3-chloro-2-fluoro-
benzyl)-2-methylpiperidin-4-yl) methyl)-6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-f1

uoroisonicotinate
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Cl

Following the procedure analogous to that described in Step 2 for the synthesis of Example 5,
methyl-2-(((2ZR,4R)-4-(tert-butoxycarbonyl)-1-(3-chloro-2- fluorobenzyl)-
2-methylpiperidin-4-yl)methyl)-6-chloro-3-fluoroisonicotinate (426 mg, 783.911 umol) was
converted to the title compound (433mg, Y=84%) as a yellow oil. LCMS (ESI, m/z): 660 [M+H]".
Step 6: 2-(((2R,4R)-4-(tert-butoxycarbonyl)-1-(3-chloro-2-fluorobenzyl)-2-
methylpiperidin-4-yl)methyl)-6-((1-(tert-butyl)-5-methyl-1 H-pyrazol-3-yl)amino)-3-fluoroisonic

otinic acid

Cl

A solution of methyl-2-(((2R,4R)-4-(tert-butoxycarbonyl)-1-(3-chloro-2-
fluorobenzyl)-2-methylpiperidin-4-yl)methyl)-6-((1-(tert-butyl)-5-methyl- 1H-pyrazol-3-yl)amino)
-3-fluoroisonicotinate (433 mg, 655.870 umol), lithium hydroxide (122 mg, 2.907 mmol) in
methanol (10 mL) and water (10 mL) was stirred at room temperature for 3 h. The resulting solution
was added 1N HCI aq. to adjust pH to 5 and extracted with ethyl acetate (100 mL). The organic
layer was washed with brine, dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure to give 2-(((2R,4R)-4-(tert-butoxycarbonyl)-1-(3-chloro-2-fluorobenzyl)-2-

methylpiperidin-4-yl)methyl)-6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-fluoroisonico
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tinic acid (402 mg, crude) as a yellow solid. The crude product was not purified and used for the

next step directly. LCMS (ESI, m/z): 646 [M+H]"

Step 7: 2-(((2R,4R)-4-carboxy-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidin-

4-yl) methyl)-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)isonicotinic acid

Cl
Following the procedure analogous to that described in Step 5 for the synthesis of Example 5,
2-(((2R,4R)-4-(tert-butoxycarbonyl)-1-(3-chloro-2-fluorobenzyl )-2-methylpiperidin-4-yl)
methyl)-6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)- 3-fluoroisonicotinic acid (47 mg,
72.737 umol) was converted to the title compound (24 mg) as a white solid. LCMS (ESI, m/z): 534
[M+H]". 'H NMR (400 MHz, MeOD) & 7.68 (t, J = 7.3 Hz, 1H), 7.60 (t, J = 7.0 Hz, 1H), 7.32 (m,
2H), 6.09 (s, 1H), 3.56 (s, 2H), 3.41 (t, J = 25.3 Hz, 4H), 2.42 (s, 3H), 2.21 (m, SH), 1.61 (s, 3H).

Example 87
(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(dimethylcarbamoyl)-3-fluoro-6-((5-methyl-1H-py
razol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

Step 1: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1 H-pyrazol-3-yl)amino)-
4-(dimethylcarbamoyl)-3-fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiper

idine-4-carboxylate
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Cl

To a solution of 2-(((2R,4R)-4-(tert-butoxycarbonyl)-1-(3-chloro-2-fluorobenzyl)-2-

methylpiperidin-4-yl)methyl)-6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-3-fluoroisonico

tinic acid (100 mg, 154.759 umol) in ACN (30ml) was added dimethylamine (20.931 mg, 464.277

5 umol), triethylamine (46.980 mg,464.277 pmol) and HATU (117.688 mg,309.518 umol). The

resulting solution was stirred for 3 h at room temperature. The resulting mixture was filtrated. The

filtrate was removed under reduced pressure. The resulting residue was purified by C18 reversed

phase column chromatography eluting with HO/ACN to afford tert-butyl-(2R,4R)-4-((6-
((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-4-(dimethylcarbamoyl)-3-fluoropyridin-2-yl)

10  methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate (72 mg Y=69%) as a

yellow oil. LCMS (ESI, m/z): 673 [M+H]".

Step 2: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(dimethylcarbamoyl)-3-fluoro-6-

((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid

Ci

15 Following the procedure analogous to that described in Step 5 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl )-5-methyl-1H-pyrazol-3-yl Jamino)-4-(dimethylcarbamoyl
)-3-fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate (72
mg, 106.984 umol ) was converted to the title compound (24 mg) as a white solid. LCMS (ES],
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m/z): 561 [M+H]". "H NMR (400 MHz, MeOD) § 7.64 (dt, J = 13.8, 7.1 Hz, 2H), 7.34 (t, J=7.9

Hz, 1H), 6.84 (d, /= 3.6 Hz, 1H), 6.10 (s, 1H), 3.56 (s, 2H), 3.41 (t, J = 24.0 Hz, 4H), 3.13 (s, 3H),

2.97 (s, 3H), 2.43 (s, 3H), 2.26 (d, J= 14.0 Hz, 1H), 2.05 (dd, J=67.0, 21.9 Hz, 4H), 1.61 (d, /= 5.7

Hz, 3H).

The following example in Table 10 was synthesized using the above procedure with the

corresponding starting materials and intermediates.

Table 10

Example
No.

Structure

Chemical Name

'HNMR & MS: (M+H)"

88

Cl

(2R 4R)-1-(3-chloro-2-fluoro
benzyl)-4-((3-fluoro-6-((5-m
ethyl-1H-pyrazol-3-yl)amino
)-4-(morpholine-4-carbonyl)
pyridin-2-yl)methyl)-2-meth
vlpiperidine-4-carboxylic

acid

'H NMR (400 MHz, McOD) §
7.49 (dd,J=15.1, 7.3 Hz, 2H),
722 (t,J=17.8Hz, 1H), 6.82 (s,
1H), 5.90 (s, 1H), 3.76 (s, 4H),
3.67 (s, 2H), 3.39 (s, 2H), 3.16
(m, 4H), 2.77 (s, 2H), 2.26 (s,
3H), 2.02 (m, 5H), 1.33 (d, J =
4.2 Hz, 3H).

MS:603(M+H)"

89

F

Cl

(2R 4R)-1-(3-chloro-2-fluoro
benzyl)-4-((3-fluoro-6-((5-m
ethyl-1H-pyrazol-3-yl)amino
)-4-(4-methylpiperazine-1-ca
rbonyl)pyridin-2-yl)methyl)-
2-methylpiperidine-4-carbox

ylic acid

'H NMR (400 MHz, McOD) §
7.66 (d,J=73Hz 3H), 733 (t,
J=17.6Hz, 1H), 6.97 (s, 1H),
6.13 (s, 1H), 3.75 (d, J=26.1
Hz, 2H), 3.56 (d,J=67.8 Hz,
8H), 3.34 (s, 2H), 3.21 (d, J =
6.7 Hz, 2H), 2.98 (s, 3H), 2.44
(s, 3H), 2.14 (t, J=47.8 Hz,
5H), 1.59 (s, 3H).
MS:616(M+H)"

Example 90

(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cyano-S-fluoro-6-((S-methyl-1H-pyrazol-3-yl)ami

no)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
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Step 1 : tert-butyl (2R, 4R)-4-((4-carbamoyl-6-chloro-5-fluoropyridin-2-yl)methyl)-

1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate

F

Cl

A solution of  6-(((2R,4R)-4-(tert-butoxycarbonyl)-1-(3-chloro-2-fluorobenzyl )-2-
methylpiperidin-4-yl)methyl)-2-chloro-3-fluoroisonicotinic acid (699 mg, 1.320 mmol) in DMF ( 8
mL), ammonium chloride (204 mg, 3.814 mmol), 1-hydroxy benzotriazole anhydrous (191 mg,
1.414 mmol), N-(3-(Dimethylamino)propyl) propionimidamidehydrochloride (423 mg, 2.207
mmol), triethylamine (315 mg, 3.113 mmol) was stirred at room temperature for 20 h. After
completion, the reaction solution was diluted with brine and extracted with ethyl acetate. The
organic layer was washed with brine, dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure. The resulting residue was purified by C18 reversed phase
column chromatography eluting with H;O/ACN to afford tert-butyl (2R,4R)-4-
((4-carbamoyl-6-chloro-5-fluoropyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methyl
piperidine-4-carboxylate (573 mg) as a white solid. LCMS (ESI, m/z): 530 [M+H]".

Step 2: tert-butyl (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-chloro-4-cyano-5-

fluoropyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate

F

Cl
To a solution of tert-butyl (2R,4R)-4-((4-carbamoyl-6-chloro-5-fluoropyridin-2-yl)

methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate (473 mg, 893.459 umol)
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and pyridine (298 mg, 3.767 mmol) in THF (6 mL) was added trifluoroacetic anhydride (530 mg,
2.523) at 0~5°C. The resulting solution was stirred at room temperature for 3 h. After completion,
the reaction was quenched with saturated sodium bicarbonate solution and extracted with ethyl
acetate. The organic layer was dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure. The resulting residue was purified by CI18 reversed phase column
chromatography eluting with H;O/ACN to afford tert-butyl (2R,4R)-1-(3-chloro-2-
fluorobenzyl)-4-((6-chloro-4-cyano-5-fluoropyridin-2-yl)methyl )-2-methylpiperidine-4-
carboxylate (547mg). LCMS (ESI, m/z): 510 [M+H]".

Step 3: tert-butyl (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-4-
cyano-5-fluoropyridin-2-yl) methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxyl
ate

0]
%OJ@ <"

N_—F

o N HN /N\Nk

Cl
Following the procedure analogous to that described in step 2 of Example 5, tert-butyl
(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-chloro-4-cyano-5-fluoropyridin-2-yl)methyl)-
2-methylpiperidine-4-carboxylate (547 mg, 1.072 mmol) was converted to the title compound (87
mg) as a white solid. LCMS (ESI, m/z): 627 [M+H]".

Step 4: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cyano-5-fluoro-6-((5-methyl-1H-

pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid

O CN
o, @
N ZF
\\\" N H N /N \N H

Cl
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Following the procedure analogous to that described in step 5 of Example 5, tert-butyl
(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl Jamino)-4-cyano-5S-fluoropyridin-2-yl)
methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate (87 mg, 0.139 mmol) was
converted to the title compound (47 mg) as a yellow solid. LCMS (ESL m/z): 515 [M+H]". 'H
NMR (400 MHz, MeOD) 6 7.67 (dt, ] = 14.1, 7.0 Hz, 2H), 7.35 (t, } = 7.9 Hz, 1H), 7.17 (s, 1H),
6.30 (s, 1H),4.44 (d,J =122 Hz,2H), 4.02 (s, 2H), 3.50 (s, 1H), 3.50 (s, 2H), 2.44 (s, 3H), 2.18 (dd,
J=51.9,37.7 Hz, 4H), 1.56 (s, 3H).

Example 91
(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((S-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

Step 1: di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-

3,5-difluoropyridin-2-yl) methyl)-2-methylpiperidine-1,4-dicarboxylate

N T

SN HN /N\Nk
Boc \Lk

Following the procedure analogous to that described in Step 2 for the synthesis of Example 5,
INT C6 (275 mg, 596.606 umol ) was converted to the title compound (178 mg, Y=52% ) as a
yellow oil. LCMS (ESI, m/z): 578 [M+H]".

Step 2: (2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1 H-pyrazol-3-yl)amino)-3,5-

difluoropyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylate

Following the procedure analogous to that described in Step 3 for the synthesis of Example 5,

di-tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-3,5-difluoropyridin-
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2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate (178 mg, 308.116 umol ) was converted to the
title compound (131 mg, Y=89% ) as a yellow oil. LCMS (ESI, m/z): 478 [M+H]".

Step 3: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1 H-pyrazol-3-yl)amino)-
3,5-difluoropyridin-2-yl) methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate

Cl

Following the procedure analogous to that described in Step 4 for the synthesis of Example 5,
(2R, 4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl Jamino)-3,5-difluoropyridin-2-yl)-
methyl)-2-methylpiperidine-4-carboxylate (131 mg, 274.294 umol) was converted to the title
compound (77 mg, Y=45%) as a yellow oil. LCMS (ESI, m/z): 620 [M+H]".

Step 4: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-

pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid

Cl

Following the procedure analogous to that described in Step 5 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl )-5-methyl-1H-pyrazol-3-yl )amino)-3,5-difluoropyridin-2-
yDmethyl)-1-(3-chloro-2-fluorobenzyl )-2-methylpiperidine-4-carboxylate (77 mg, 124.164 umol )
was converted to the title compound 48 mg as a white solid. LCMS (ESI, m/z): 508 [M+H]". 'H
NMR (400 MHz, MeOD) & 7.59 (m, 3H), 7.24 (t,.J= 8.0 Hz, 1H), 6.10 (s, 1H), 3.44 (s, 2H), 3.22 (d,
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J=1.6Hz, 2H), 3.20 (d, /= 1.6 Hz, 2H), 2.34 (s, 3H), 2.06 (dd, J=30.2, 18.6 Hz, 5H), 1.52 (d, J =

6.2 Hz, 3H).

The following example in Table 11 was synthesized using the above procedure with the

corresponding starting materials and intermediates.

5 Table 11
Example . . .
N Structure Chemical Name HNMR & MS: (M+H)
0.
F 1H NMR (400 MHz, MeOD) 6
e 7.67(ddd,J=20.1,14.1,82
HO l}l ~—F 1-(3-chloro-2-fluorobenzyl)- | Hz, 3H), 7.32 (t, ] = 7.8 Hz,
HN N\NH 4-((3,5-difluoro-6-((5-methyl | 1H), 6.23 (s, 1H), 4.45 (s, 2H),
z
92 L& -1H-pyrazol-3-yl)amino)pyri | 3.56 (d, J = 12.9 Hz, 2H), 3.25
din-2-yl)methyl)piperidine-4- | (s, 2H), 3.11 (t, J = 12.8 Hz,
carboxylic acid 2H), 2.43 (d, J = 18.8 Hz, 5H),
Cl 2.08 (t, ] = 12.3 Hz, 2H).
MS: 494(M+H)"
Example 93

(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-4-methyl-6-((S-methyl-1H-pyrazol-3-yl)

amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

Step 1: tert-butyl-(2R,4R)-4-((6-chloro-3,5-difluoropyridin-2-yl) methyl)-2-

10  methylpiperidine-4-carboxylate

A solution of INT C6 (1.23 g, 2.668 mmol) in dichloromethane (18 ml) was added

trifluoroacetic acid (2 ml) and stirred at room temperature for 1 h. After completion, the reaction

was quenched with saturated sodium bicarbonate solution (100 ml) and extracted with DCM. The

15 organic layer was dried over anhydrous sodium sulfate, filtered and concentrated under reduced
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pressure to afford (0.93 g, 2.577 mmol, Y=97%) of the title compound as a yellow solid. LCMS
(ESI, m/z): 361 [M+H]".

Step 2: tert-butyl-(2R,4R)- 1-(3-chloro-2-fluorobenzyl)-4-((6-chloro-3,5- difluoropyridin-2-yl)

methyl)-2-methylpiperidine-4-carboxylate

F

Cl

A mixture of  tert-butyl-(2R,4R)-4-((6-chloro-3,5-difluoropyridin-2-yl)methyl)-2-
methylpiperidine-4-carboxylate (0.93 g, 2.577 mmol ), potassium carbonate (0.91 g, 6.584 mmol)
and 1-(bromomethyl)-3-chloro-2-fluorobenzene (0.59 g, 2.640 mmol) in ACN (10 mL) was stirred
for 2 h at room temperature. After completion, the resulting mixture was filtered and concentrated
under vacuum. The crude product was purified by silica gel column chromatography eluting with
EtOAc/hexane (0~30%) to afford (0.91 g, Y=70%) of the title compound as a yellow solid. LCMS
(ESI, m/z): 503 [M+H]".

Step 3: tert-butyl-(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-chloro-3,5-difluoro-

4-methylpyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylate

F

Cl

A solution of diisopropylamine (527 mg, 5.208 mmol) in THF (3 ml) was added
n-butyllithium 2.5 M in THF (1.5 ml, 3.75 mmol) at -70~-60 ° C under nitrogen. The solution was

stirred for 1 h at -10 °C~0 °C. The resulting solution was slowly added tert-butyl-(2R,4R)-1-(3-

223



10

15

20

WO 2021/147974 PCT/CN2021/073169

chloro-2-fluorobenzyl)-4-((6-chloro-3,5-difluoropyridin-2-yl )methyl)-2-methylpiperidine-4-carbo
xylate (0.91 g, 1.808 mmol) in THF (5 ml). The solution was stirred at -70 °C~-60 °C for 1 h.

A solution of iodomethane (450 mg, 3.170 mmol) in THF (3 ml) was added to the above
solution. The resulting solution was stirred at -70 © C ~-60 ° C for 2 h. After completion, the
reaction was quenched with saturated ammonium chloride solution (100 mL) and extracted with
EtOAc. The organic layer were combined, dried over anhydrous sodium sulfate and concentrated
under vacuum. The residue was purified by C18 reverse phase chromatography eluting with
H,O/ACN to afford (0.92 g, 1.778 mmol, Y=98%) of the title compound as a yellow oil. LCMS
(ESI, m/z): 517 [M+H]".

Step 4: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)-
3,5-difluoro-4-methylpyridin-2-yl) methyl)- 1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-ca

rboxylate

Cl

A mixture of tert-butyl-(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-chloro-3,5-
difluoro-4-methylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylate (0.92 g, 1.778 mmol ),
tris(dibenzylideneacetone)dipalladium (488.467 mg, 533.426 umol),
dimethylbwasdiphenylphosphinoxanthene (411.533 mg, 711.235 pmol),
1-tert-butyl-3-methyl-1H-pyrazol-5-amine (354.180 mg,2.312 mmol) and K3PO4 (754.856 mg,
3.556 mmol) in 1,4-dioxane (15 ml) was stirred at 110 °C for 5 h under nitrogen. The resulting
solution was cooled to room temperature and diluted with brine and extracted with ethyl acetate.
The organic layer was dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure. The residue was purified by C18 reverse phase chromatography eluting with
H,O/CH3CN to afford (714 mg, 1.126mmol, Y=63%) of the title compound as a yellow solid.
LCMS (ESI, m/z): 634 [M+H]".
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Step 5: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-4-methyl-6-((5-methyl-

1H-pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic acid

Cl

A solution of tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-
yl)amino)-3,5-difluoro-4-methylpyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperi
dine-4-carboxylat (714 mg, 1.126 mmol ) in formic acid (15 mL) was stirred at reflux for 4 h. After
completion, the resulting solution was concentrated under reduced pressure. The residue was
dissolved in water (40 mL) at O °C and adjusted PH=6~7 with sodium hydroxide aqueous solution
(5 M). The resulting mixture was extracted with DCM. The organic layer was dried over anhydrous
sodium sulfate, filtered and concentrated under reduced pressure. The crude product was purified
by C18 reverse phase column chromatography eluting with MeOH/Water to afford (349 mg,
668.632 umol, Y=59%) of the title compound as a white solid. LCMS (ESI, m/z): 522 [M+H]". 'H
NMR (400 MHz, MeOD) & 7.35 (m, 2H), 7.09 (s, 1H), 5.89 (s, 1H), 4.18 (d, J = 13.6 Hz, 1H), 3.53
(m, 1H), 3.06 (s, 2H), 2.95 (s, 1H), 2.80 (d, J = 12.4 Hz, 1H), 2.59 (t, J = 11.2 Hz, 1H), 2.13 (s, 6H),
1.83 (t,J = 11.1 Hz, 2H), 1.73 (s, 2H), 1.19 (d, J = 6.1 Hz, 3H).

Example 94

(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(2-fluoropropan-2-yl)-6-((5-methyl-1H-pyr
azol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
Step 1: di-tert-butyl-(2R,4R)-4-((6-bromo-3-fluoro-4-(2-hydroxypropan-2- yl)pyridin-2-yl)

methyl)-2-methylpiperidine-1,4-dicarboxylate
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Following the procedure analogous to that described in Step 1 for the synthesis of Example 62,
INT C2 (635 mg, 1.303mmol) was converted to the title compound (43 1mg, Y=061%) as a yellow
oil. LCMS (ESI, m/z): 545 [M+H]".

Step 2: di-tert-butyl-(2R,4R)-4-((6-bromo-3-fluoro-4-(2-fluoropropan-2- yl)pyridin-2-yl) methyl)

-2-methylpiperidine-1,4-dicarboxylate

To a solution of di-tert-butyl-(2R,4R)-4-((6-bromo-3-fluoro-4-(2-hydroxypropan-2-yl)
pyridin-2-yl)methyl)-2-methylpiperidine-1,4-dicarboxylate (431 mg, 790.128 pmol) in DCM (20
ml) was added DAST (0.5 mL). The reaction mixture was stirred at room temperature for 2 h. The
resulting solution was quenched with saturated sodium bicarbonate aqueous solution and extracted
with DCM (50 mL). The organic layer was washed with brine (100 mL), dried over anhydrous
sodium sulfate, filtered and concentrated under reduced pressure. The resulting residue was
purified by C18 reversed phase column chromatography eluting with H;O/ACN to afford
di-tert-butyl-(2R,4R)-4-((6-bromo-3-fluoro-4-(2-fluoropropan-2-yl)pyridin-2-yl)methyl )-2-methyl
piperidine-1,4-dicarboxylate (387 mg, Y=89%) as a yellow oil. LCMS (ESI, m/z): 547 [M+H]".

Step 3: tert-butyl-(2R,4R)-4-((6-bromo-3-fluoro-4-(2-fluoropropan-2-yl) pyridin-2-

yvl)methyl)-2-methylpiperidine-4-carboxylate
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Following the procedure analogous to that described in Step 3 for the synthesis of Example 5,
di-tert-butyl (2R,4R)-4-((6-bromo-3-fluoro-4-(2-fluoropropan-2-yl)pyridin-2-yl) methyl)-2-
methyl piperidine-1,4-dicarboxylate (387 mg, 706.885 umol) was converted to the title compound

(268 mg, Y=85%) as a yellow oil. LCMS (ESI, m/z): 447 [M+H]".

Step 4: tert-butyl-(2R,4R)-4-((6-bromo-3-fluoro-4-(2-fluoropropan-2-yl) pyridin-2-
yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylate

Cl

Following the procedure analogous to that described in Step 4 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-bromo-3-fluoro-4-(2-fluoropropan-2- yl)pyridin-2-yl)methyl)-
2-methylpiperidine-4-carboxylate (268 mg, 599.075 umol ) was converted to the title compound
(167 mg, Y=47%) as a yellow oil. LCMS (ESI, m/z): 589 [M+H]".

Step 3: tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl)-5-methyl-1H-pyrazol-3-yl)amino)- 3-fluoro-4-
(2-fluoropropan-2-yl)pyridin-2-yl) methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-ca

rboxylate

Following the procedure analogous to that described in Step 2 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-bromo-3-fluoro-4-(2-fluoropropan-2- yl)pyridin-2-yl)methyl)-1-
(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4- carboxylate (167 mg, 283.092 umol) was
converted to the title compound (168 mg, Y=89%) as a yellow oil. LCMS (ESI, m/z): 662 [M+H]".
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Step 6: (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(2-fluoropropan-2-
Y)-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl) methyl)-2-methylpiperidine-4-carboxylic

acid

Following the procedure analogous to that described in Step 5 for the synthesis of Example 5,
tert-butyl-(2R,4R)-4-((6-((1-(tert-butyl )-5-methyl-1H-pyrazol-3-yl )amino)-3-fluoro-4-
(2-fluoropropan-2-yl)pyridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carb
oxylate (168 mg, 253.690 umol) was converted to the title compound (27 mg) as a white solid.
LCMS (ESL m/z): 550 [M+H]". 'H NMR (400 MHz, MeOD) § 7.70 (t, J = 7.6 Hz, 1H), 7.56 (t, J =
6.9 Hz, 1H), 7.36 (t, J = 7.9 Hz, 1H), 6.96 (d, J = 4.6 Hz, 1H), 5.99 (s, 1H), 3.42 (s, 4H), 2.37 (s,
3H), 2.19 (dd, J = 43.0, 16.1 Hz, 5H), 1.74 (d, J = 22.7 Hz, 6H), 1.58 (d, J = 6.1 Hz, 3H).

The following examples in Table 12 were synthesized using the above procedure or modified

procedure with the corresponding starting materials.

Table 12
Example . .
N Structure Chemical Name MS: (M+H)
0.
F
HO._O
SN (1R,55)-8-(3-chloro-2-fluoroben
N/ 2y1)-3-((3-fluoro-6-((5-methyl-1
95, N HN—NNH | Hepyrazol-3-yl)amino)pyridin-2- 502
= yl)methyl)-8-azabicyclo[3.2.1]o
F ctane-3-carboxylic acid
Cl
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Example

N Structure Chemical Name MS: (M+H)"
0.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((4-fluoro-5-
96. methyl-1H-pyrazol-3-yl)amino) 508
pyridin-2-yl)methyl)-2-methylpi

peridine-4-carboxylic acid

== 1-(3-chloro-2-fluorobenzyl)-4-((
|}| Y 3-fluoro-6-((5-methyl-1H-pyraz
97. FsC N HN— A NH | ol-3-yl)amino)pyridin-2-yl)meth 544

\<;k vl)-2-(trifluoromethyl)piperidine

F -4-carboxylic acid

4-(3-chloro-2-fluorobenzyl)-7-((
3-fluoro-6-((5-methyl-1H-pyraz
98. ol-3-yl)amino)pyridin-2-yl)meth 502
vl)-4-azaspiro[2.5]octane-7-carb

oxylic acid

(2R ,485)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1
99. H-pyrazol-3-yl)amino)pyridin-2- 492
vl)oxy)-2-methylpiperidine-4-ca

rboxylic acid

(2R 4R)-1-(2-chloro-6-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1

100. H-pyrazol-3-yl)amino)pyridin-2- 490
vl)methyl)-2-methylpiperidine-4

-carboxylic acid
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Example
No.

Structure Chemical Name MS: (M+H)"

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-cyano-6-((5-methyl-1

101. 2~ “NH | H-pyrazol-3-yl)amino)pyridin-2- 497
vl)methyl)-2-methylpiperidine-4

-carboxylic acid

== 1-(3-chloro-2-fluorobenzyl)-4-((
lll % 6-((4,5-dimethyl-1H-pyrazol-3-y
102. N HN—~ "NH | )amino)-3-fluoropyridin-2-yl)m 504
cthyl)-2-methylpiperidine-4-carb

oxylic acid

-n

== 1-(3-chloro-2-fluorobenzyl)-4-((
N— 6-((4-cyano-5-methyl-1H-pyraz
103. N HN—~ “NH ol-3-yl)amino)-3-fluoropyridin-2 515
-yl)methyl)-2-methylpiperidine-

4-carboxylic acid

-

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-cyano-6-((5-methyl-1

104. H-pyrazol-3-yl)amino)pyridin-2- 497
vl)methyl)-2-methylpiperidine-4

-carboxylic acid

1-(3-chloro-2-fluorobenzyl)-4-((
3-fluoro-6-((5-methyl-1H-pyraz
ol-3-yl)amino)-4-(3-methyloxeta 546

— n-3-yl)pyridin-2-yl)methyl)piper
F idine-4-carboxylic acid

105.
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Example

No.

Structure

Chemical Name

MS: (M+H)"

106.

1-(3-chloro-2-fluorobenzyl)-4-((
3-fluoro-4-(3-hydroxyoxetan-3-

v1)-6-((5-methyl-1H-pyrazol-3-y
l)amino)pyridin-2-yl)methyl)pip

eridine-4-carboxylic acid

548

107.

Cl

1-(3-chloro-2-fluorobenzyl)-4-((
3-fluoro-4-(3-hydroxyazetidin-1
-y1)-6-((5-methylthiazol-2-yl)am
ino)pyridin-2-yl)methyl)piperidi

ne-4-carboxylic acid

564

108.

HO

1-(3-chloro-2-fluorobenzyl)-4-((
3-fluoro-6-((5-methyl-1H-pyraz
ol-3-yl)amino)-4-(4-methylpiper
azin-1-yl)pyridin-2-yl)methyl)pi

peridine-4-carboxylic acid

574

109.

N.

(2R 4R)-4-((3-fluoro-6-((5-meth
vl-1H-pyrazol-3-yl)amino)pyridi
n-2-yl)methyl)-2-methyl-1-((S)-
1-(2-(trifluoromethyl)phenyl)eth
vl)piperidine-4-carboxylic acid

520

110.

(2R 4R)-4-((3-fluoro-6-((5-meth
yl-1H-pyrazol-3-yl)amino)pyridi
n-2-yl)methyl)-2-methyl-1-((R)-
1-(2-(trifluoromethyl)phenyl)eth
vl)piperidine-4-carboxylic acid

520
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Example . .
N Structure Chemical Name MS: (M+H)
0.
o F
HO S (S)-4-((3-fluoro-6-((5-methyl-1
lll Y H-pyrazol-3-yl)amino)pyridin-2-
111. N HN— Ny | YDmethyD)-1-(1-(2~(trifluoromet 505
. — hyl)phenyl)ethyl)piperidine-4-ca
rboxylic acid
F5C
o F
HO { = (S)-1-(1-(3-chloro-2-fluorophen
N— yl)ethyl)-4-((3-fluoro-6-((5-meth
N
112. N H Q yl-1H-pyrazol-3-yl)amino)pyridi 490
— n-2-yl)methyl)piperidine-4-carb
F oxylic acid
Cl
o F
HO ( == (R)-1-(1-(3-chloro-2-fluorophen
N—¢ yl)ethyl)-4-((3-fluoro-6-((5-meth
N. . e
113. N H \QH vl-1H-pyrazol-3-yl)amino)pyridi 490
— n-2-yl)methyl)piperidine-4-carb
F oxylic acid
Cl
o F
HO =8 (R)-4-((3-fluoro-6-((5-methyl-1
l}l Y/ H-pyrazol-3-yl)amino)pyridin-2-
N. 1 (4
114. N H 2V NH yl)methyl)-1-(1-(2-(trifluoromet 506
— hyl)phenyl)ethyl)piperidine-4-ca
rboxylic acid
FsC
0 F
HO SN 4-((3-fluoro-6-((5-methyl-1H-py
Iél Y razol-3-yl)amino)pyridin-2-yl)m
N\ RN
115. N H 2N NH ethyl)-1-(2-(2-(trifluoromethyl)p 520
— henyl)propan-2-yl)piperidine-4-
carboxylic acid
FsC
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Example . .
N Structure Chemical Name MS: (M+H)
0.
o F
HO ( T 4-((3-fluoro-6-((5-methyl-1H-py
N~ razol-3-yl)amino)pyridin-2-yl)m
N. .
116. N HN—~ "*NH | ethyl)-1-(1-(2-(trifluoromethyl)p 518
= henyl)cyclopropyl)piperidine-4-
carboxylic acid
FsC
o F
S 4-((3-fluoro-6-((5-methyl-1H-py
HO
I}l Y razol-3-yl)amino)pyridin-2-yl)m
117. N HN—N “NH ethyl)-1-(3-(2-(trifluoromethyl)p 534
— henyl)oxetan-3-yl)piperidine-4-¢
© arboxylic acid
FsC
o F
HO = 1-((3-chloro-2-fluorophenyl)difl
\
N/ voromethyl)-4-((3-fluoro-6-((3-
N
118. N HN \Qi methyl-1H-pyrazol-3-yl)amino) 512
g pyridin-2-yl)methyl)piperidine-4
F -carboxylic acid
Cl
0 F
HO ( == (R)-1-(1-(3-chloro-2-fluorophen
N—r y1)-2,2 2-trifluoroethyl)-4-((3-flu
N
119. N HNQH oro-6-((5-methyl-1H-pyrazol-3- 544
FsC — vl)amino)pyridin-2-yl)methyl)pi
E peridine-4-carboxylic acid
Cl
o F
HO = (S)-1-(1-(3-chloro-2-fluorophen
\
N—y/ y1)-2.2,2-trifluoroethyl)-4-((3-flu
120. N HN\QH oro-6-((5-methyl- 1H-pyrazol-3- 544
FsC vl)amino)pyridin-2-yl)methyl)pi

iel

Cl

peridine-4-carboxylic acid
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Example

N Structure Chemical Name MS: (M+H)"
0.
o F
no-L, = (2R 4R)-1-(3-chloro-2-fluoroben
Ny 20y1)-2-cthyl-4-((3-fluoro-6-((5-

-carboxylic acid

121. N HN \QH methyl-1H-pyrazol-3-yl)amino) 518
o — pyridin-2-yl)methyl)piperidine-4
F

(2R 4R)-2-ethyl-4-((3-fluoro-6-(
(5-methyl-1H-pyrazol-3-yl)amin

122. o)pyridin-2-yl)methyl)-1-(2-(trif 520
luoromethyl)benzyl)piperidine-4
-carboxylic acid
(2R 4R)-2-ethyl-4-((3-fluoro-6-(
(5-methyl-1H-pyrazol-3-yl)amin
123. o)pyridin-2-yl)methyl)-1-(2-(trif 534
luoromethyl)benzoyl)piperidine-
4-carboxylic acid
FsC
o F
J S (2R 4R)-2-ethyl-4-((3-fluoro-6-(
HO—~
[}j Y (5-methyl-1H-pyrazol-3-yl)amin
124. N N HN— Ny | ©pyridin-2-yhmethyl)-1-(2~(tri 570
o”/é//o = fluoromethyl)phenyl)sulfonyl)pi
D peridine-4-carboxylic acid
F,C
o F
i — (2R 4R)-2-ethyl-4-((3-fluoro-6-(
HO—
lll Y (5-methyl-1H-pyrazol-3-yl)amin
125. N N. o)pyridin-2-yl)methyl)-1-((S)-1- 534

)piperidine-4-carboxylic acid

N HN—~ "“NH
L : L& (2~(trifluoromethyl)phenyl)ethyl
c
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Example

No.

Structure Chemical Name MS: (M+H)"

) e (2R 4R)-2-ethyl-4-((3-fluoro-6-(
HO

lkl Y (5-methyl-1H-pyrazol-3-yl)amin

o)pyridin-2-yl)methyl)-1-((R)-1- 534

N HN /N‘NH
| L& (2~(trifluoromethyl)phenyl)ethyl

)piperidine-4-carboxylic acid

126. N

wo. = (2R 4R)-1-((3-chloro-2-fluoroph
N—¢ enyl)sulfonyl)-2-cthyl-4-((3-fluo

" N.
N 5 HN \QH r0-6-((5-methyl-1H-pyrazol-3-yl 554
O//S C — )amino)pyridin-2-yl)methyl)pipe

ridine-4-carboxylic acid

127.

(2R 4R)-1-(1-(3-chloro-2-fluoro
phenyl)cyclopropyl)-2-ethyl-4-((
128. 3-fluoro-6-((5-methyl-1H-pyraz 530
ol-3-yl)amino)pyridin-2-yl)meth

vl)piperidine-4-carboxylic acid

(2R 4R)-1-((3-chloro-2-fluoroph
enyl)difluoromethyl)-2-ethyl-4-(
(3-fluoro-6-((5-methyl-1H-pyraz 540

‘ N
FF ol-3-yl)amino)pyridin-2-yl)meth
F yl)piperidine-4-carboxylic acid

129.

== (2R,6R)-1-(3-chloro-2-fluoroben
131 V zy1)-4-((3-fluoro-6-((5-methyl-1
130. WUON HN— *NH | H-pyrazol-3-yl)amino)pyridin-2- 504
vl)methyl)-2,6-dimethylpiperidi

ne-4-carboxylic acid

-
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Example
No. Structure Chemical Name MS: (M+H)"
HO.__O R
== (3R)-1-(3-chloro-2-fluorobenzyl
E%\Q )-4-((3-fluoro-6-((5-methyl-1H-
131, N HN—ZV"NH | pyrazol-3-yl)amino)pyridin-2-y1 490
\<;k )methyl)-3-methylpiperidine-4-¢
E arboxylic acid
Cl
HO._O '\
= (2R)-1-(3-chloro-2-fluorobenzyl
E%\Q )-4-((3-fluoro-6-((5-methyl-1H-
132, WSN HN— AV NH | pyrazol-3-yl)amino)pyridin-2-yl 490
\<;K )methyl)-2-methylpiperidine-4-¢
F arboxylic acid
Cl
Ho._O
= (2R)-1-(3-chloro-2-fluorobenzyl
[}j 7 )-2-ethyl-4-((3-fluoro-6-((5-met
133. TN HN /N\NH hyl-1H-pyrazol-3-yl)amino)pyri 504
— din-2-yl)methyl)piperidine-4-car
E boxylic acid
Cl
HO.__O R
== 1-(3-chloro-2,6-difluorobenzyl)-
131 7 4-((3-fluoro-6-((5-methyl-1H-py
134. F N HN /N “NH | razol-3-yl)amino)pyridin-2-yl)m 494
= cthyl)piperidine-4-carboxylic
E acid
Ci
HO.__O R
== (2R)-1-(3-chloro-2,6-difluorobe
/ lll 7 nzyl)-4-((3-fluoro-6-((5-methyl-
135. F/I N HN—~ “NH | 1H-pyrazol-3-yl)amino)pyridin- 508
= 2-yl)methyl)-2-methylpiperidine
E -4-carboxylic acid
Cl
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Example . .
N Structure Chemical Name MS: (M+H)
0.
HO._O N
\ == (2R)-1-(3-chloro-2,6-difluorobe
\ Ny nzyl)-2-ethyl-4-((3-fluoro-6-((3-
I,
136. N HN /N\NH methyl-1H-pyrazol-3-yl)amino) 522
\<;k pyridin-2-yl)methyl)piperidine-4
E -carboxylic acid
Cl
Ho._o i ~
e 1-(3-chloro-2.4-difluorobenzyl)-
N_/ 4-((3-fluoro-6-((5-methyl-1H-py
137. N HN\&QH razol-3-yl)amino)pyridin-2-yl)m 494
- cthyl)piperidine-4-carboxylic
F F acid
Cl
Ho_O N .
= (2R)-1-(3-chloro-2,4-difluorobe
Iil V. nzyl)-4-((3-fluoro-6-((5-methyl-
138. "N HN{QH 1H-pyrazol-3-yl)amino)pyridin- 508
~\ | 2-y)methyl)-2-methylpiperidine
F F -4-carboxylic acid
Cl
F
HO.__O .
S (2R)-1-(3-chloro-2,4-difluorobe
. N/ nzy1)-2-cthyl-4-((3-fluoro-6-((5-
139. "N HN /N\NH methyl-1H-pyrazol-3-yl)amino) 522
— N\ | pyridin-2-yl)methyl)piperidine-4
F F -carboxylic acid
Cl
Ho._O N
—
\ y 1-(2,3-dichlorobenzyl)-4-((3-flu
N
oro-6-((5-methyl- 1H-pyrazol-3-
140. N HN— NV NH (G-methyl-TH-py . 492
— vl)amino)pyridin-2-yl)methyl)pi
peridine-4-carboxylic acid
Cl
Cl
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Example
No. Structure Chemical Name MS: (M+H)"
Ho._o
== (2R)-1-(2,3-dichlorobenzyl)-4-((
I}l % 3-fluoro-6-((5-methyl-1H-pyraz
141 NS HN—Z"NH | ol-3-yl)amino)pyridin-2-yl)meth 506
— yl)-2-methylpiperidine-4-carbox
Cl ylic acid
Cl
Ho._o
== (2R)-1-(2,3-dichlorobenzyl)-2-ct
lll 7 hyl-4-((3-fluoro-6-((5-methyl-1
142. N N HN /N\NH H-pyrazol-3-yl)amino)pyridin-2- 520
— vl)methyl)piperidine-4-carboxyli
Cl c acid
Cl
HO.___O R
I}l \/ 1-(2,3-difluorobenzyl)-4-((3-flu
143, N N /N\NH oro-6-((5-methyl-1H-pyrazol-3- 160
— vl)amino)pyridin-2-yl)methyl)pi
peridine-4-carboxylic acid
F
F
Ho._0
== (2R)-1-(2,3-difluorobenzyl)-4-((
I}l 7 3-fluoro-6-((5-methyl-1H-pyraz
144. SN HN /N\NH ol-3-yl)amino)pyridin-2-yl)meth 474
= yl)-2-methylpiperidine-4-carbox
F ylic acid
F
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Example . .
No. Structure Chemical Name MS: (M+H)
HO._O &
= (2R)-1-(2,3-difluorobenzyl)-2-ct
IEI 7 hyl-4-((3-fluoro-6-((5-methyl-1
145. N N HN—~ "NH | H-pyrazol-3-yl)amino)pyridin-2- 488
= vl)methyl)piperidine-4-carboxyli
F c acid
F
Ho__o N
= 1-(3-chloro-2-fluoro-6-methylbe
[}j 7 nzyl)-4-((3-fluoro-6-((5-methyl-
146. N HN /N‘NH 1H-pyrazol-3-yl)amino)pyridin- 490
= 2-yl)methyl)piperidine-4-carbox
F ylic acid
Cl
HO._O N\
== (2R)-1-(3-chloro-2-fluoro-6-met
131 % hylbenzyl)-4-((3-fluoro-6-((5-m
147. N HN /N “NH | ethyl-1H-pyrazol-3-yl)amino)py 504
= ridin-2-yl)methyl)-2-methylpipe
E ridine-4-carboxylic acid
Cl
Ho_o &
= (2R)-1-(3-chloro-2-fluoro-6-met
|§] % hylbenzyl)-2-ethyl-4-((3-fluoro-
148. N HN /N “NH 6-((5-methyl-1H-pyrazol-3-yl)a 518
= mino)pyridin-2-yl)methyl)piperi
F dine-4-carboxylic acid
Cl
HO._O N\
l}l \/ 1-(3-chloro-2-methylbenzyl)-4-(
149, \ HN— NN (3-fluoro-6-((5-methyl-1H-pyraz 47
— ol-3-yl)amino)pyridin-2-yl)meth
vl)piperidine-4-carboxylic acid
Cl
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Example . .
N Structure Chemical Name MS: (M+H)
0.
HO._O N\
== (2R)-1-(3-chloro-2-methylbenzy
\
Ny 1)-4-((3-fluoro-6-((5-methyl-1H-
150. WUON HN /N\NH pyrazol-3-yl)amino)pyridin-2-yl 486
= )methyl)-2-methylpiperidine-4-c
arboxylic acid
Cl
HO._O
= (2R)-1-(3-chloro-2-methylbenzy
|}1 7 1)-2-ethyl-4-((3-fluoro-6-((5-met
151. NSy HN— AV *NH hyl-1H-pyrazol-3-yl)amino)pyri 500
— din-2-yl)methyl)piperidine-4-car
boxylic acid
Cl
Ho._O
—
\ p 4-((6-((1H-pyrazol-3-yl)amino)-
N
3-fluoropyridin-2-yl)methyl)-1-
152. N HN— AV *NH Py v y.) ,( 442
\<;/ 2-fluoro-3-methylbenzyl)piperid
ine-4-carboxylic acid
F
HO._O
= (2R)-4-((6-((1H-pyrazol-3-yl)am
&] Y ino)-3-fluoropyridin-2-yl)methyl
153. WNN HN\</ENH )-1-(2-fluoro-3-methylbenzyl)-2- 456
— methylpiperidine-4-carboxylic
acid
F
HO._O
= (2R)-4-((6-((1H-pyrazol-3-yl)am
|l| Y ino)-3-fluoropyridin-2-yl)methyl
154. NSy HN— NNy | )-2-cthyl-1-(2-fluoro-3-methylbe 470
— nzyl)piperidine-4-carboxylic
acid
F
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Example . .
N Structure Chemical Name MS: (M+H)
0.
HO.__O R
( = 4-((3-fluoro-6-((5-methyl-1H-py
N—¢/ razol-3-yl)amino)pyridin-2-yl)m
155. N. 442
N HN—Z NH | ethyl)-1-(2-fluorobenzyl)piperidi
d ne-4-carboxylic acid
F
HO.__O R
— (2R)-4-((3-fluoro-6-((5-methyl-1
l}l y H-pyrazol-3-yl)amino)pyridin-2-
156. WS HN /N “NH yl)methyl)-1-(2-fluorobenzyl)-2- 456
— methylpiperidine-4-carboxylic
acid
F
HO.__O R
— (2R)-2-ethyl-4-((3-fluoro-6-((5-
Ill y methyl-1H-pyrazol-3-yl)amino)
157. N N HN /N NH pyridin-2-yl)methyl)-1-(2-fluoro 470
— benzyl)piperidine-4-carboxylic
acid
F
Ho._O
( — 1-(2,6-dichlorobenzyl)-4-((3-flu
N~/ oro-6-((5-methyl-1H-pyrazol-3-
158. N. 492
Cl N HN—Z "NH | yl)amino)pyridin-2-yl)methyl)pi
@f peridine-4-carboxylic acid
Cl
Ho._O
— (2R)-1-(2,6-dichlorobenzyl)-4-((
l}l y 3-fluoro-6-((5-methyl-1H-pyraz
159. cl >N HN /N “NH ol-3-yl)amino)pyridin-2-yl)meth 506
— vl)-2-methylpiperidine-4-carbox
ylic acid
Cl
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Example . .
N Structure Chemical Name MS: (M+H)
0.
HO.__O R
— (2R)-1-(2,6-dichlorobenzyl)-2-ct
|31 y hyl-4-((3-fluoro-6-((5-methyl-1
160. ol N HN /N\NH H-pyrazol-3-yl)amino)pyridin-2- 520
— vl)methyl)piperidine-4-carboxyli
cacid
Cl
HO.__O R
( = 1-(2,6-difluorobenzyl)-4-((3-flu
N~ oro-6-((5-methyl-1H-pyrazol-3-
161. N. 560
F N HN—Z “NH | yl)amino)pyridin-2-yl)methyl)pi
peridine-4-carboxylic acid
F
HO.__O R
— (2R)-1-(2,6-difluorobenzyl)-4-((
Ill y 3-fluoro-6-((5-methyl-1H-pyraz
162. E N HN /N\NH ol-3-yl)amino)pyridin-2-yl)meth 474
— vl)-2-methylpiperidine-4-carbox
ylic acid
F
HO._O N
. (2R)-1-(2,6-difluorobenzyl)-2-ct
l}l y hyl-4-((3-fluoro-6-((5-methyl-1
163. E N HN /N\NH H-pyrazol-3-yl)amino)pyridin-2- 438
— vl)methyl)piperidine-4-carboxyli
cacid
F
HO._O
= 1-(3-chloro-2-fluoro-4-methylbe
[1] 7 nzyl)-4-((3-fluoro-6-((5-methyl-
164, N HN— " "NH | 1H-pyrazol-3-yl)amino)pyridin- 490
— N\ | 2-yDmethyl)piperidine-4-carbox
F ylic acid
Cl

242
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Example

No.
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165. N HN—¢z "“NH

(2R)-1-(3-chloro-2-fluoro-4-met
hylbenzyl)-4-((3-fluoro-6-((5-m
ethyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)-2-methylpipe

ridine-4-carboxylic acid

504

166. N HN— " “NH

(2R)-1-(3-chloro-2-fluoro-4-met
hylbenzyl)-2-ethyl-4-((3-fluoro-
6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-yl)methyl)piperi

dine-4-carboxylic acid

518

N.
167. N HNQH

1-(2-(3-chloro-2-fluorophenyl)pr
opan-2-y1)-4-((3-fluoro-6-((5-me
thyl-1H-pyrazol-3-yl)amino)pyri
din-2-yl)methyl)piperidine-4-car

boxylic acid

504

168.

(2R 4R)-1-(2-(3-chloro-2-fluoro
phenyl)propan-2-y1)-4-((3-fluoro
-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-yl)methyl)-2-me
thylpiperidine-4-carboxylic acid

518

. N.
169. NSy H Q
o

(2R 4R)-1-(2-(3-chloro-2-fluoro
phenyl)propan-2-yl)-2-ethyl-4-((
3-fluoro-6-((5-methyl-1H-pyraz
ol-3-yl)amino)pyridin-2-yl)meth
vl)piperidine-4-carboxylic acid

532

243
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Example

N Structure Chemical Name MS: (M+H)"
0.

== 1-(1-(3-chloro-2-fluorophenyl)c

HO \

yclopropyl)-4-((3-fluoro-6-((5-m
170. ethyl-1H-pyrazol-3-yl)amino)py 502
ridin-2-yl)methyl)piperidine-4-c

arboxylic acid

(2R 4R)-1-(1-(3-chloro-2-fluoro
phenyl)cyclopropyl)-4-((3-fluor

0-6-((5-methyl-1H-pyrazol-3-yl)

171. 516

amino)pyridin-2-yl)methyl)-2-m
ethylpiperidine-4-carboxylic

acid

1-(3-(3-chloro-2-fluorophenyl)o
xetan-3-yl)-4-((3-fluoro-6-((5-m
172. ethyl-1H-pyrazol-3-yl)amino)py 518
ridin-2-yl)methyl)piperidine-4-c

arboxylic acid

(2R 4R)-1-(3-(3-chloro-2-fluoro
phenyl)oxetan-3-y1)-4-((3-fluoro
173. -6-((5-methyl-1H-pyrazol-3-yl)a 532
mino)pyridin-2-yl)methyl)-2-me

thylpiperidine-4-carboxylic acid

(2R 4R)-1-(3-(3-chloro-2-fluoro
phenyloxetan-3-yl)-2-ethyl-4-((
174. 3-fluoro-6-((5-methyl-1H-pyraz 545
ol-3-yl)amino)pyridin-2-yl)meth

vl)piperidine-4-carboxylic acid

244
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Example

N Structure Chemical Name MS: (M+H)"
0.

1-(1-(3-chloro-2-fluorophenyl)c
yclobutyl)-4-((3-fluoro-6-((5-me
175. thyl-1H-pyrazol-3-yl)amino)pyri 516
din-2-yl)methyl)piperidine-4-car

boxylic acid

(2R 4R)-1-(1-(3-chloro-2-fluoro
phenyl)cyclobutyl)-4-((3-fluoro-
176. 6-((5-methyl-1H-pyrazol-3-yl)a 530
mino)pyridin-2-yl)methyl)-2-me

thylpiperidine-4-carboxylic acid

(2R 4R)-1-(1-(3-chloro-2-fluoro
phenyl)cyclobutyl)-2-ethyl-4-((3
177. -fluoro-6-((5-methyl- 1H-pyrazol 544
-3-yl)amino)pyridin-2-yl)methyl

)piperidine-4-carboxylic acid

0

/] = (2R 4R)-1-(3-chloro-2-fluoroben
"~

N zyl)-4-((3-fluoro-6-((5-methyl-1

178. SN HNQH H-pyrazol-3-yl)amino)pyridin-2- 490

vl)methyl)-2-methylpiperidine-4
F -carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-cthyl-4-((3-fluoro-4-(3-hy
droxyoxetan-3-yl)-6-((5-methyl-

_\ 1H-pyrazol-3-yl)amino)pyridin-
5@ 2-yl)methyl)piperidine-4-carbox
F

ylic acid

179. 576

245
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Example

N Structure Chemical Name MS: (M+H)"
0.

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1

H-pyrazol-3-yl)amino)-4-(oxeta

180. 546

n-3-yl)pyridin-2-yl)methyl)-2-m
cthylpiperidine-4-carboxylic

acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((3-fluoro-6-((5-

181. methyl-1H-pyrazol-3-yl)amino)- 560
4-(oxetan-3-yl)pyridin-2-yl)met

hyl)piperidine-4-carboxylic acid

1-(3-chloro-2-fluorobenzyl)-4-((
3-fluoro-4-(3-hydroxyazetidin-1
182. N HN-N ‘NH -y1)-6-((5-methyl-1H-pyrazol-3- 547

L& vl)amino)pyridin-2-yl)methyl)pi

peridine-4-carboxylic acid

Cl

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((3-fluoro-4-(3-hy
droxyazetidin-1-yl)-6-((5-methyl

183. . . o 575
- -1H-pyrazol-3-yl)amino)pyridin-
2-yl)methyl)piperidine-4-carbox
F ylic acid
Cl
(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-4-(3-hydroxyaz
etidin-1-yl)-6-((5-methyl-1H-pyr
184, v1)-6-(( y py s61

azol-3-yl)amino)pyridin-2-yl)me
thyl)-2-methylpiperidine-4-carb

F oxylic acid
Cl

246
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(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1

H-pyrazol-3-yl)amino)-4-(4-met

185. 588

hylpiperazin-1-yl)pyridin-2-yl)m
cthyl)-2-methylpiperidine-4-carb

oxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((3-fluoro-6-((5-

methyl-1H-pyrazol-3-yl)amino)-
186. Y by ¥ ) 602

4-(4-methylpiperazin-1-yl)pyridi
n-2-yl)methyl)piperidine-4-carb

oxylic acid

(2R.,4R)-4-((4-(azetidin-3-y1)-3-f
luoro-6-((5-methyl-1H-pyrazol-
3-yD)amino)pyridin-2-yl)methyl)
-1-(3-chloro-2-fluorobenzyl)-2-

187. 545

methylpiperidine-4-carboxylic

acid

4-((4-(azetidin-3-yl)-3-fluoro-6-(
(5-methyl-1H-pyrazol-3-yl)amin
188. o)pyridin-2-yl)methyl)-1-(3-chlo 531
ro-2-fluorobenzyl)piperidine-4-c

arboxylic acid

(2R.,4R)-4-((4-(azetidin-3-y1)-3-f
luoro-6-((5-methyl-1H-pyrazol-

189. 3-yD)amino)pyridin-2-yl)methyl) 559

— -1-(3-chloro-2-fluorobenzyl)-2-¢
£ thylpiperidine-4-carboxylic acid

247
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No.

Structure
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MS: (M+H)"

190.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1
H-pyrazol-3-yl)amino)-4-(1-met
hylazetidin-3-yl)pyridin-2-yl)me
thyl)-2-methylpiperidine-4-carb

oxylic acid

559

191.

1-(3-chloro-2-fluorobenzyl)-4-((
3-fluoro-6-((5-methyl-1H-pyraz
ol-3-yl)amino)-4-(1-methylazeti
din-3-yl)pyridin-2-yl)methyl)pip

eridine-4-carboxylic acid

545

192.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((3-fluoro-6-((5-
methyl-1H-pyrazol-3-yl)amino)-
4-(1-methylazetidin-3-yl)pyridin
-2-yl)methyl)piperidine-4-carbo

xylic acid

573

193.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((3-fluoro-4-meth
v1-6-((5-methyl-1H-pyrazol-3-yl
)amino)pyridin-2-yl)methyl)pipe

ridine-4-carboxylic acid

518

194.

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((4-ethyl-3-fluoro
-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-yl)methyl)piperi

dine-4-carboxylic acid

532

248
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No.

Structure
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MS: (M+H)"

195.

1-(3-chloro-2-fluorobenzyl)-4-((
3-fluoro-4-isopropyl-6-((5-meth
vl-1H-pyrazol-3-yl)amino)pyridi
n-2-yl)methyl)piperidine-4-carb

oxylic acid

518

196.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((3-fluoro-4-isopr
opyl-6-((5-methyl-1H-pyrazol-3

-yl)amino)pyridin-2-yl)methyl)p

iperidine-4-carboxylic acid

546

197.

1-(3-chloro-2-fluorobenzyl)-4-((
4-cyclopropyl-3-fluoro-6-((5-me
thyl-1H-pyrazol-3-yl)amino)pyri
din-2-yl)methyl)piperidine-4-car

boxylic acid

516

198.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-cyclopropyl-3-fluoro-
6-((5-methyl-1H-pyrazol-3-yl)a

mino)pyridin-2-yl)methyl)-2-eth

vlpiperidine-4-carboxylic acid

544

199.

1-(3-chloro-2-fluorobenzyl)-4-((
3-fluoro-4-(2-hydroxypropan-2-
v1)-6-((5-methyl-1H-pyrazol-3-y
l)amino)pyridin-2-yl)methyl)pip

eridine-4-carboxylic acid

534

249
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Structure

Chemical Name

MS: (M+H)"

200.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((3-fluoro-4-(2-hy
droxypropan-2-yl)-6-((5-methyl-
1H-pyrazol-3-yl)amino)pyridin-

2-yl)methyl)piperidine-4-carbox

ylic acid

562

201.

1-(3-chloro-2-fluorobenzyl)-4-((
3-fluoro-6-((5-methyl-1H-pyraz
ol-3-yl)amino)-4-phenylpyridin-
2-yl)methyl)piperidine-4-carbox

ylic acid

552

202.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1
H-pyrazol-3-yl)amino)-4-phenyl
pyridin-2-yl)methyl)-2-methylpi

peridine-4-carboxylic acid

566

203.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((3-fluoro-6-((5-

methyl-1H-pyrazol-3-yl)amino)-
4-phenylpyridin-2-yl)methyl)pip

eridine-4-carboxylic acid

580

204.

1-(3-chloro-2-fluorobenzyl)-4-((
3-fluoro-4-(1-hydroxycycloprop
v1)-6-((5-methyl-1H-pyrazol-3-y
l)amino)pyridin-2-yl)methyl)pip

eridine-4-carboxylic acid

532

250
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Example

N Structure Chemical Name MS: (M+H)"
0.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-4-(1-hydroxyc

clopropyl)-6-((5-methvl-1H-
205, yelopropyl)-6-(( y py sa6

razol-3-yl)amino)pyridin-2-yl)m

cthyl)-2-methylpiperidine-4-carb

n

oxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((3-fluoro-4-(1-hy

droxycyclopropyl)-6-((5-methyl-

206. 560

_ 1H-pyrazol-3-yl)amino)pyridin-
2-yl)methyl)piperidine-4-carbox

ylic acid

(2R.,4R)-4-((4-(azetidin-1-y1)-3-f
luoro-6-((5-methyl-1H-pyrazol-

207. 3-yD)amino)pyridin-2-yl)methyl) 559
-1-(3-chloro-2-fluorobenzyl)-2-¢

F thylpiperidine-4-carboxylic acid

HO = 4-((4-(azetidin-1-y1)-3-fluoro-6-(
|}| Y (5-methyl-1H-pyrazol-3-yl)amin
208. N HN\QH o)pyridin-2-yl)methy1)-1-(3-chlo 531

ro-2-fluorobenzyl)piperidine-4-c

F arboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben

zyl)-4-((4-(difluoromethyl)-3-flu

o10-6-((5-methyl-1H-pyrazol-3-

209. NN HN— AV NH .(( Ry 554
\R vl)amino)pyridin-2-yl)methyl)-2

-cthylpiperidine-4-carboxylic

acid
Ci

251
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Example

No.

Structure Chemical Name MS: (M+H)"

== 1-(3-chloro-2-fluorobenzyl)-4-((

[}] Y 4-(difluoromethyl)-3-fluoro-6-((
210. N HN—~ "“NH 5-methyl-1H-pyrazol-3-yl)amin 526
L& o)pyridin-2-yl)methyl)piperidine

-4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((3-fluoro-6-((5-

methyl-1H-pyrazol-3-yl)amino)-
211. Y by ¥ ) 572

4-(trifluoromethyl)pyridin-2-yl)

methyl)piperidine-4-carboxylic

I

acid

( = 1-(3-chloro-2-fluorobenzyl)-4-((
N—y/ 3-fluoro-6-((5-methyl-1H-pyraz

N. . .
212, N HNQH ol-3-yl)amino)-4-(trifluoromethy 544
— Dpyridin-2-yl)methyl)piperidine

HO

-4-carboxylic acid

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1

H-pyrazol-3-yl)amino)-4-(trifluo

213. 558

romethyl)pyridin-2-yl)methyl)-2
-methylpiperidine-4-carboxylic

acid

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((3-fluoro-4-(1-hy
droxycyclobutyl)-6-((5-methyl-1

214. NN /N‘NH | 5 s74
L& H-pyrazol-3-yl)amino)pyridin-2-
F

vl)methyl)piperidine-4-carboxyli

¢ acid

252
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Structure
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MS: (M+H)"

215.

1-(3-chloro-2-fluorobenzyl)-4-((
3-fluoro-4-(1-hydroxycyclobutyl
)-6-((5-methyl-1H-pyrazol-3-yl)
amino)pyridin-2-yl)methyl)piper

idine-4-carboxylic acid

546

216.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-4-(1-hydroxyc

yclobutyl)-6-((5-methyl-1H-pyra
zol-3-yl)amino)pyridin-2-yl)met
hyl)-2-methylpiperidine-4-carbo

xylic acid

560

217.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-cyclobutyl-3-fluoro-6-
((5-methyl-1H-pyrazol-3-yl)ami
no)pyridin-2-yl)methyl)-2-ethyl

piperidine-4-carboxylic acid

558

218.

1-(3-chloro-2-fluorobenzyl)-4-((
4-cyclobutyl-3-fluoro-6-((5-met
hyl-1H-pyrazol-3-yl)amino)pyri
din-2-yl)methyl)piperidine-4-car

boxylic acid

530

219.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-cyclobutyl-3-fluoro-6-
((5-methyl-1H-pyrazol-3-yl)ami
no)pyridin-2-yl)methyl)-2-meth

vlpiperidine-4-carboxylic acid

544

253
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(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-cyano-3-fluoro-6-((5-

220. methyl-1H-pyrazol-3-yl)amino) 529
pyridin-2-yl)methyl)-2-ethylpipe
ridine-4-carboxylic acid

0 g CN
HO g == 1-(3-chloro-2-fluorobenzyl)-4-((
N—y/ 4-cyano-3-fluoro-6-((5-methyl-1
221. N HN— “NH H-pyrazol-3-yl)amino)pyridin-2- 501
L& yl)methyl)piperidine-4-carboxyli
F c acid
Cl
O
HOJ%ﬁ\b (2R 4R)-1-(3-chloro-2-fluoroben
N~ 2y1)-2-cthyl-4-((3-methyl-6-((5-
222. SN HNQH methyl-1H-pyrazol-3-yl)amino) 500
~ pyridin-2-yl)methyl)piperidine-4
F -carboxylic acid
Cl
o NC
HO ,/[," \ = (2R 4R)-1-(3-chloro-2-fluoroben
N—/ zyl)-4-((3-cyano-6-((5-methyl-1
223. NNy HN—N*NH H-pyrazol-3-yl)amino)pyridin-2- 511
L& yl)methyl)-2-ethylpiperidine-4-¢
F arboxylic acid
Cl
o Cl
HO J/fﬁ\@ (2R 4R)-1-(3-chloro-2-fluoroben
N—y/ zyl)-4-((3-chloro-6-((5-methyl-1
224, ISSN H-pyrazol-3-yl)amino)pyridin-2- 520

HNQH

5

@)

vl)methyl)-2-ethylpiperidine-4-c

arboxylic acid

254
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Example

N Structure Chemical Name MS: (M+H)"
0.

1-(3-chloro-2-fluorobenzyl)-4-((
3-methyl-6-((5-methyl-1H-pyraz

1-(3-chloro-2-fluorobenzyl)-4-((

ol-3-yl)amino)pyridin-2-yl)meth
vl)piperidine-4-carboxylic acid

m 1-(3-chloro-2-fluorobenzyl)-4-((
3-chloro-6-((5-methyl-1H-pyraz
7 (« y py

H . o 492
ol-3-yl)amino)pyridin-2-yl)meth

vl)piperidine-4-carboxylic acid

/ N
/ N

225. H . o 472
ol-3-yl)amino)pyridin-2-yl)meth
vl)piperidine-4-carboxylic acid
3-cyano-6-((5-methyl-1H-pyraz

(25)-1-(3-chloro-2-fluorobenzyl)
-2-¢thyl-4-((3-fluoro-6-((5-meth

228. vl-1H-pyrazol-3-yl)amino)pyridi 504

\©) n-2-yhmethyl)piperidine-4-carb
oxylic acid

1-(1-(3-chloro-2-fluorophenyl)et

?ﬁ\b hyl)-4-((3-fluoro-6-((5-methyl-1
229. 7 "NH H-pyrazol-3-yl)amino)pyridin-2- 490
)I; \&k yl)methyl)piperidine-4-carboxyli

¢ acid

255
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Example

N Structure Chemical Name MS: (M+H)"
0.

1-(difluoro(2-(trifluoromethyl)p
henyl)methyl)-4-((3-fluoro-6-((5

HO

s~

230. -methyl-1H-pyrazol-3-yl)amino) 527
pyridin-2-yl)methyl)piperidine-4

-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoro-6-
methylbenzyl)-4-((3-fluoro-6-((5
231. -methyl-1H-pyrazol-3-yl)amino) 504
pyridin-2-yl)methyl)-2-methylpi

peridine-4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoro-4-
methylbenzyl)-4-((3-fluoro-6-((5
232. -methyl-1H-pyrazol-3-yl)amino) 504
pyridin-2-yl)methyl)-2-methylpi

peridine-4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-4-(3-hydroxyaz

etidin-1-yl)-6-((5-methylthiazol-

233. 578

2-yl)amino)pyridin-2-yl)methyl)
-2-methylpiperidine-4-carboxyli

¢ acid

(2R 4R)-1-((4,5-dichlorothiophe
n-2-yl)methyl)-4-((3-fluoro-6-((
234. 5-methyl-1H-pyrazol-3-yl)amin 512

o)pyridin-2-yl)methyl)-2-methyl

piperidine-4-carboxylic acid

256
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Example

No.

Structure Chemical Name MS: (M+H)"

(2R,4R)-1-((4,5-dimethylthiophe
n-2-yl)methyl)-4-((3-fluoro-6-((

235. 5-methyl-1H-pyrazol-3-yl)amin 472
o)pyridin-2-yl)methyl)-2-methyl

piperidine-4-carboxylic acid

(3R.45)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1
236. H-pyrazol-3-yl)amino)pyridin-2- 490
vl)methyl)-3-methylpiperidine-4

-carboxylic acid

(2R 4R)-1-((3-chloro-2-fluoroph
enyl)difluoromethyl)-4-((3-fluor

0-6-((5-methyl-1H-pyrazol-3-yl)

237. 526

amino)pyridin-2-yl)methyl)-2-m
ethylpiperidine-4-carboxylic

acid

= 1-(3-chloro-2-fluorobenzyl)-4-((
[}1 Y 3-fluoro-6-((5-methyl-1H-pyraz
238. N HN—~ “NH ol-3-yl)amino)pyridin-2-yl)meth 490
vl)-3-methylpiperidine-4-carbox
F ylic acid

= (3S,4R)-1-(3-chloro-2-fluoroben
N—/ zyl)-4-((3-fluoro-6-((5-methyl-1
239. N HN /N “NH | H-pyrazol-3-yl)amino)pyridin-2- 490
vl)methyl)-3-methylpiperidine-4

F -carboxylic acid

257
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Example . .
N Structure Chemical Name MS: (M+H)
0.
1-(3-chloro-2-fluorobenzyl)-4-((
3-fluoro-4-(1-fluorocyclopropyl)
240. ~ “NH -6-((5-methyl-1H-pyrazol-3-yl)a 534
L& mino)pyridin-2-yl)methyl)piperi
E dine-4-carboxylic acid
Cl
0 "\ HN—
HO == 1-(3-chloro-2-fluorobenzyl)-4-((
[}] Y 3-fluoro-6-((5-methyl-1H-pyraz
241 N HN— NNy | ol-3-yl)amino)-4-(methylamino) 505
L& pyridin-2-yl)methyl)piperidine-4
-carboxylic acid
F
Cl
0 i 04<
HO ( == 1-(3-chloro-2-fluorobenzyl)-4-((
N— 3-fluoro-4-isopropoxy-6-((5-met
242. N HN\</N;QH hyl-1H-pyrazol-3-yl)amino)pyri 534
— din-2-yl)methyl)piperidine-4-car
E boxylic acid
Cl
o F
] . (2R 4R)-1-(((3-chloro-2-fluorop
HO™™, l}l Y henyl)sulfonyl)methyl)-4-((3-flu
o10-6-((5-methyl-1H-pyrazol-3-
243, ( y by 554

vl)amino)pyridin-2-yl)methyl)-2
-methylpiperidine-4-carboxylic

acid

258
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Example
No. Structure Chemical Name MS: (M+H)"
o F
HO \ == 1-(1-(3,5-dichlorophenyl)cyclop
ropyl)-4-((3-fluoro-6-((5-methyl
244. -1H-pyrazol-3-yl)amino)pyridin- 518

2-yl)methyl)piperidine-4-carbox
ylic acid

1-(3-(3,5-dichlorophenyl)oxetan
-3-y1)-4-((3-fluoro-6-((5-methyl-
245. 1H-pyrazol-3-yl)amino)pyridin- 534
2-yl)methyl)piperidine-4-carbox

ylic acid

(2R 4R)-1-(3-chloro-4,5-difluor
obenzyl)-4-((3-fluoro-6-((5-met
246. hyl-1H-pyrazol-3-yl)amino)pyri 508
din-2-yl)methyl)-2-methylpiperi

dine-4-carboxylic acid

(2R 4R)-1-(2,3-difluorobenzyl)-
4-((3-fluoro-4-(1-hydroxycyclop

ropvy1)-6-((5-methyl-1H-pyrazol-
a7 pyD)-6-(( y py 530

3-yD)amino)pyridin-2-yl)methyl)
-2-methylpiperidine-4-carboxyli

¢ acid

(2R 4R)-1-(2,3-difluorobenzyl)-
4-((3-fluoro-4-(2-hydroxypropan

-2-y1)-6-((5-methyl-1H-pyrazol-

248. 532

3-yD)amino)pyridin-2-yl)methyl)
-2-methylpiperidine-4-carboxyli

¢ acid

259
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Example

No.

Structure

Chemical Name

MS: (M+H)"

HO

249.

HO
OF

1-(2,3-difluorobenzyl)-4-((3-flu
oro-4-(1-hydroxycyclopropyl)-6
-((5-methyl-1H-pyrazol-3-yl)am
ino)pyridin-2-yl)methyl)piperidi

ne-4-carboxylic acid

516

250.

1-(2,3-difluorobenzyl)-4-((3-flu

oro-4-(2-hydroxypropan-2-yl)-6-

((5-methyl-1H-pyrazol-3-yl)ami

no)pyridin-2-yl)methyl)piperidin

¢-4-carboxylic acid

518

251.

(2R 4R)-1-(2,3-difluorobenzyl)-

2-gthyl-4-((3-fluoro-4-(1-hydrox

yeyclopropyl)-6-((5-methyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl
)methyl)piperidine-4-carboxylic

acid

544

252.

(2R 4R)-1-(2,3-difluorobenzyl)-

2-cthyl-4-((3-fluoro-4-methyl-6-

((5-methyl-1H-pyrazol-3-yl)ami

no)pyridin-2-yl)methyl)piperidin

¢-4-carboxylic acid

502

253.

(2R 4R)-1-(2,3-difluorobenzyl)-

2-gthyl-4-((3-fluoro-4-(2-hydrox

ypropan-2-yl)-6-((5-methyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl
)methyl)piperidine-4-carboxylic

acid

546

260
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Example

N Structure Chemical Name MS: (M+H)"
0.

(2R 4R)-1-(2,3-dichlorobenzyl)-
2-cthyl-4-((3-fluoro-4-methyl-6-
254. ((5-methyl-1H-pyrazol-3-yl)ami 534
no)pyridin-2-yl)methyl)piperidin

¢-4-carboxylic acid

(2R 4R)-1-(3-chloro-2 6-difluor
obenzyl)-2-ethyl-4-((3-fluoro-4-

(1-hydroxycyclopropyl)-6-((5-m

255. 578

ethyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)piperidine-4-c

arboxylic acid

(2R 4R)-1-(3-chloro-2 6-difluor
obenzyl)-2-ethyl-4-((3-fluoro-4-
256. methyl-6-((5-methyl-1H-pyrazol 536
-3-yl)amino)pyridin-2-yl)methyl

)piperidine-4-carboxylic acid

(2R 4R)-1-(3-chloro-2 6-difluor
obenzyl)-2-ethyl-4-((3-fluoro-4-

(2-hydroxypropan-2-yl)-6-((5-m

257. 580

ethyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)piperidine-4-c

arboxylic acid

1-(3-chloro-2,6-difluorobenzyl)-
4-((3-fluoro-4-(1-hydroxycyclop

258. ropyl)-6-((5-methyl-1H-pyrazol- 550

3-yD)amino)pyridin-2-yl)methyl)

F piperidine-4-carboxylic acid

261
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Example

No.

Structure Chemical Name MS: (M+H)"

1-(3-chloro-2,6-difluorobenzyl)-
4-((3-fluoro-4-(2-hydroxypropan
259. -2-y1)-6-((5-methyl-1H-pyrazol- 552
3-yD)amino)pyridin-2-yl)methyl)

piperidine-4-carboxylic acid

(2R 4R)-1-(3-chloro-2 6-difluor
obenzyl)-4-((3-fluoro-4-(1-hydr

oxycyclopropyl)-6-((5-methyl-1

260. 564

H-pyrazol-3-yl)amino)pyridin-2-
vl)methyl)-2-methylpiperidine-4

-carboxylic acid

(2R,4R)-1-(3-chloro-2,6-difluor
obenzyl)-4-((3-fluoro-4-(2-hydr

oxypropan-2-yl)-6-((5-methyl-1

261. 566

H-pyrazol-3-yl)amino)pyridin-2-
vl)methyl)-2-methylpiperidine-4

-carboxylic acid

1-(3-chloro-2-fluorobenzyl)-4-((
6-cthyl-5-fluoro-2-((5-methyl-1
262. H-pyrazol-3-yl)amino)pyrimidin 505
-4-yl)methyl)piperidine-4-carbo

xylic acid

262
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No.

Structure
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MS: (M+H)"

263.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((6-ethyl-5-fluoro-2-((5-
methyl-1H-pyrazol-3-yl)amino)
pyrimidin-4-yl)methyl)-2-methy

Ipiperidine-4-carboxylic acid

519

264.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((6-cthyl-5-fluoro
-2-((5-methyl-1H-pyrazol-3-yl)a
mino)pyrimidin-4-yl)methyl)pip

eridine-4-carboxylic acid

533

265.

1-(3-chloro-2-fluorobenzyl)-4-((
5-fluoro-6-methyl-2-((5-methyl-
1H-pyrazol-3-yl)amino)pyrimidi
n-4-yl)methyl)piperidine-4-carb

oxylic acid

491

266.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-6-methyl-2-((5

-methyl-1H-pyrazol-3-yl)amino)
pyrimidin-4-yl)methyl)-2-methy

Ipiperidine-4-carboxylic acid

505

263
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Example

No.

Structure Chemical Name MS: (M+H)"

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((5-fluoro-6-meth

267. vl-2-((5-methyl-1H-pyrazol-3-yl 519

)amino)pyrimidin-4-yl)methyl)p

F iperidine-4-carboxylic acid

1-(3-chloro-2-fluorobenzyl)-4-((
5-fluoro-6-isopropyl-2-((5-meth

268. vl-1H-pyrazol-3-yl)amino)pyrim 519

idin-4-yl)methyl)piperidine-4-ca
F rboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-6-isopropyl-2-(
269. (5-methyl-1H-pyrazol-3-yl)amin 533

o)pyrimidin-4-yl)methyl)-2-met

F hylpiperidine-4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((5-fluoro-6-isopr
270. opyl-2-((5-methyl-1H-pyrazol-3 547
-yl)amino)pyrimidin-4-yl)methy

Dpiperidine-4-carboxylic acid

264
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Example

N Structure Chemical Name MS: (M+H)"
0.

1-(3-chloro-2-fluorobenzyl)-4-((
6-cyclopropyl-5-fluoro-2-((5-me
271. thyl-1H-pyrazol-3-yl)amino)pyri 517
midin-4-yl)methyl)piperidine-4-

carboxylic acid

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((6-cyclopropyl-5-fluoro-

2-((5-methyl-1H-pyrazol-3-yl)a

272. 531

mino)pyrimidin-4-yl)methyl)-2-
methylpiperidine-4-carboxylic

acid

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((6-cyclopropyl-5-fluoro-

2-((5-methyl-1H-pyrazol-3-yl)a

273. 545

mino)pyrimidin-4-yl)methyl)-2-
cthylpiperidine-4-carboxylic

acid

1-(3-chloro-2-fluorobenzyl)-4-((
5-fluoro-6-(2-hydroxypropan-2-
274. v1)-2-((5-methyl-1H-pyrazol-3-y 535
l)amino)pyrimidin-4-yl)methyl)

piperidine-4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-6-(2-hydroxypr
opan-2-y1)-2-((5-methyl-1H-pyr

_\ azol-3-yl)amino)pyrimidin-4-yl)
b methyl)-2-methylpiperidine-4-ca
F

rboxylic acid

275. 549

265
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No.

Structure

Chemical Name

MS: (M+H)"

276.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((5-fluoro-6-(2-hy
droxypropan-2-yl)-2-((5-methyl-
1H-pyrazol-3-yl)amino)pyrimidi
n-4-yl)methyl)piperidine-4-carb

oxylic acid

563

2717.

1-(3-chloro-2-fluorobenzyl)-4-((
5-fluoro-2-((5-methyl-1H-pyraz
ol-3-yl)amino)-6-phenylpyrimidi
n-4-yl)methyl)piperidine-4-carb

oxylic acid

553

278.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-2-((5-methyl-1

H-pyrazol-3-yl)amino)-6-phenyl
pyrimidin-4-yl)methyl)-2-methy

Ipiperidine-4-carboxylic acid

567

279.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((5-fluoro-2-((5-
methyl-1H-pyrazol-3-yl)amino)-
6-phenylpyrimidin-4-yl)methyl)

piperidine-4-carboxylic acid

581

280.

Cl

1-(3-chloro-2-fluorobenzyl)-4-((
5-fluoro-6-(1-hydroxycycloprop
v1)-2-((5-methyl-1H-pyrazol-3-y
l)amino)pyrimidin-4-yl)methyl)

piperidine-4-carboxylic acid

533

266
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(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-6-(1-hydroxyc

clopropyl)-2-((5-methyl-1H-
281. YIOPIoPY Y by 547

razol-3-yl)amino)pyrimidin-4-yl

)methyl)-2-methylpiperidine-4-c

arboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((5-fluoro-6-(1-hy
droxycyclopropyl)-2-((5-methyl-

282. - . o 561
L& 1H-pyrazol-3-yl)amino)pyrimidi
n-4-yl)methyl)piperidine-4-carb

oxylic acid

(2R.4R)-4-((6-(azetidin-1-y1)-5-f
luoro-2-((5-methyl-1H-pyrazol-
3-yl)amino)pyrimidin-4-yl)meth
yl)-1-(3-chloro-2-fluorobenzyl)-

283. 560

2-cthylpiperidine-4-carboxylic

acid

4-((6-(azetidin-1-yl)-5-fluoro-2-(
(5-methyl-1H-pyrazol-3-yl)amin

284, N HNQH o)pyrimidin-4-yl)methyl)-1-(3-c 532
— hloro-2-fluorobenzyl)piperidine-

F 4-carboxylic acid

(2R.4R)-4-((6-(azetidin-1-y1)-5-f
luoro-2-((5-methyl-1H-pyrazol-
3-yl)amino)pyrimidin-4-yl)meth
yl)-1-(3-chloro-2-fluorobenzyl)-

285. 546

2-methylpiperidine-4-carboxylic

acid

Cl

267
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Example

No.

Structure

Chemical Name

MS: (M+H)"

286.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((6-(difluoromethyl)-5-flu
oro-2-((5-methyl-1H-pyrazol-3-
yl)amino)pyrimidin-4-yl)methyl
)-2-cthylpiperidine-4-carboxylic

acid

555

287.

1-(3-chloro-2-fluorobenzyl)-4-((
6-(difluoromethyl)-5-fluoro-2-((
5-methyl-1H-pyrazol-3-yl)amin
o)pyrimidin-4-yl)methyl)piperid

ine-4-carboxylic acid

527

288.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((6-(difluoromethyl)-5-flu
oro-2-((5-methyl-1H-pyrazol-3-
yl)amino)pyrimidin-4-yl)methyl
)-2-methylpiperidine-4-carboxyl

1c acid

541

289.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((5-fluoro-2-((5-

methyl-1H-pyrazol-3-yl)amino)-
6-(trifluoromethyl)pyrimidin-4-y
D)methyl)piperidine-4-carboxylic

acid

573

HO

290. N

Cl

1-(3-chloro-2-fluorobenzyl)-4-((
5-fluoro-2-((5-methyl-1H-pyraz

ol-3-yl)amino)-6-(trifluoromethy
Dpyrimidin-4-yl)methyl)piperidi

ne-4-carboxylic acid

545

268
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Structure Chemical Name MS: (M+H)"

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-2-((5-methyl-1

H-pyrazol-3-yl)amino)-6-(trifluo

291. 559

romethyl)pyrimidin-4-yl)methyl
)-2-methylpiperidine-4-carboxyl

1c acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((5-fluoro-6-(1-hy

droxycyclobutyl)-2-((5-methyl-1

292. 575

H-pyrazol-3-yl)amino)pyrimidin
-4-yl)methyl)piperidine-4-carbo

xylic acid

1-(3-chloro-2-fluorobenzyl)-4-((
5-fluoro-6-(1-hydroxycyclobutyl
293. )-2-((5-methyl-1H-pyrazol-3-yl) 547
amino)pyrimidin-4-yl)methyl)pi

peridine-4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-6-(1-hydroxyc

clobutyl)-2-((5-methyl-1H-pyra
204, y v1)-2-(( y py s61

zol-3-yl)amino)pyrimidin-4-yl)

methyl)-2-methylpiperidine-4-ca

rboxylic acid

Cl

269
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No.

Structure Chemical Name MS: (M+H)"

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((6-cyclobutyl-5-fluoro-2-
295. ((5-methyl-1H-pyrazol-3-yl)ami 559
no)pyrimidin-4-yl)methyl)-2-eth

vlpiperidine-4-carboxylic acid

1-(3-chloro-2-fluorobenzyl)-4-((
6-cyclobutyl-5-fluoro-2-((5-met
296. hyl-1H-pyrazol-3-yl)amino)pyri 531
midin-4-yl)methyl)piperidine-4-

carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((6-cyclobutyl-5-fluoro-2-
297. ((5-methyl-1H-pyrazol-3-yl)ami 545
no)pyrimidin-4-yl)methyl)-2-me

thylpiperidine-4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((6-cyano-5-fluoro-2-((5-

298. methyl-1H-pyrazol-3-yl)amino) 530
pyrimidin-4-yl)methyl)-2-ethylp

iperidine-4-carboxylic acid

= 1-(3-chloro-2-fluorobenzyl)-4-((

6-cyano-5-fluoro-2-((5-methyl-1
N. . o

299. N HN—¢~ “NH H-pyrazol-3-yl)amino)pyrimidin 502

— ~4-yl)methyl)piperidine-4-carbo
F xylic acid

270
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Structure Chemical Name MS: (M+H)"

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((6-cyano-5-fluoro-2-((5-

300. methyl-1H-pyrazol-3-yl)amino) 516
pyrimidin-4-yl)methyl)-2-methy

Ipiperidine-4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-6-(3-hydroxyo

xetan-3-y1)-2-((5-methyl-1H-pyr

301. 563

azol-3-yl)amino)pyrimidin-4-yl)
methyl)-2-methylpiperidine-4-ca

rboxylic acid

1-(3-chloro-2-fluorobenzyl)-4-((
5-fluoro-6-(3-hydroxyoxetan-3-

302. v1)-2-((5-methyl-1H-pyrazol-3-y 549

l)amino)pyrimidin-4-yl)methyl)

piperidine-4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((5-fluoro-6-(3-hy
droxyoxetan-3-yl)-2-((5-methyl-

_ 1H-pyrazol-3-yl)amino)pyrimidi
n-4-yl)methyl)piperidine-4-carb
F oxylic acid

303. 577

271
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No.

Structure Chemical Name MS: (M+H)"

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-2-((5-methyl-1

H-pyrazol-3-yl)amino)-6-(oxeta

304. 547

n-3-yl)pyrimidin-4-yl)methyl)-2
-methylpiperidine-4-carboxylic

acid

1-(3-chloro-2-fluorobenzyl)-4-((
5-fluoro-2-((5-methyl-1H-pyraz
305. ol-3-yl)amino)-6-(oxetan-3-yl)p 533
yrimidin-4-yl)methyl)piperidine-

4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((5-fluoro-2-((5-

methyl-1H-pyrazol-3-yl)amino)-

306. 561

6-(oxetan-3-yl)pyrimidin-4-yl)m
cthyl)piperidine-4-carboxylic

acid

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1
307.

H-pyrazol-3-yl)amino)pyrazin-2 491
-yl)methyl)-2-methylpiperidine-

F 4-carboxylic acid
Cl

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-2-methyl-4-((5-methyl-2-((

308. 5-methyl-1H-pyrazol-3-yl)amin 487

o)pyrimidin-4-yl)methyl)piperid

F ine-4-carboxylic acid

Cl

272
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(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((6-fluoro-3-((5-methyl-1

309. H-pyrazol-3-yl)amino)-1,2,4-tria 492
zin-3-yl)methyl)-2-methylpiperi

dine-4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((3-fluoro-6-((5-

310. methyl-1H-pyrazol-3-yl)amino) 505
pyrazin-2-yl)methyl)piperidine-

4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((5-fluoro-2-((5-

311. methyl-1H-pyrazol-3-yl)amino) 505
pyrimidin-4-yl)methyl)piperidin

¢-4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-¢thyl-4-((6-fluoro-3-((5-

312. methyl-1H-pyrazol-3-yl)amino)- 506
1,2,4-triazin-5-yl)methyl)piperid

ine-4-carboxylic acid

HO 1-(3-chloro-2-fluorobenzyl)-4-((

3-fluoro-6-((5-methyl-1H-pyraz
313. N .(( y by 477
ol-3-yl)amino)pyrazin-2-yl)meth

=
T
=
A\
Js
pd
T

vl)piperidine-4-carboxylic acid

-n

Cl

273
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HO

314.

zZ

n

Ry

1-(3-chloro-2-fluorobenzyl)-4-((
5-fluoro-2-((5-methyl-1H-pyraz
ol-3-yl)amino)pyrimidin-4-yl)m
cthyl)piperidine-4-carboxylic

acid

477

HO

315.

T

=
I
P4
\
)féz
zZ
I

1-(3-chloro-2-fluorobenzyl)-4-((
6-fluoro-3-((5-methyl-1H-pyraz
ol-3-yl)amino)-1,2,4-triazin-5-yl
)methyl)piperidine-4-carboxylic

acid

478

316. N HN
/

(2R)-1-(((3-chloro-2-fluorophen
vl)sulfonyl)methyl)-4-((3-fluoro
-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-yl)methyl)-2-me
thylpiperidine-4-carboxylic acid

554

317. “ON

Cl

(2R)-1-((1-(3-chloro-2-fluoroph
enyl)cyclopropyl)methyl)-4-((3-
fluoro-6-((5-methyl-1H-pyrazol-
3-yD)amino)pyridin-2-yl)methyl)
-2-methylpiperidine-4-carboxyli

¢ acid

530

318. YON

Cl

(2R)-1-((1-(3-chloro-2-fluoroph
enyl)cyclobutyl)methyl)-4-((3-fl
uoro-6-((5-methyl-1H-pyrazol-3
-yl)amino)pyridin-2-yl)methyl)-
2-methylpiperidine-4-carboxylic

acid

544

274
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319.

o
\

Cl

(2R)-1-((3-(3-chloro-2-fluoroph
enyl)oxetan-3-yl)methyl)-4-((3-f
luoro-6-((5-methyl-1H-pyrazol-
3-yD)amino)pyridin-2-yl)methyl)
-2-methylpiperidine-4-carboxyli

¢ acid

546

320.

(2R)-1-(1-(3-chloro-2-fluoroben
zyl)eyclopropyl)-4-((3-fluoro-6-
((5-methyl-1H-pyrazol-3-yl)ami
no)pyridin-2-yl)methyl)-2-meth

vlpiperidine-4-carboxylic acid

530

321.

(2R)-1-(1-(3-chloro-2-fluoroben
zyl)eyclobutyl)-4-((3-fluoro-6-((
5-methyl-1H-pyrazol-3-yl)amin
o)pyridin-2-yl)methyl)-2-methyl

piperidine-4-carboxylic acid

544

322.

(2R)-1-(3-(3-chloro-2-fluoroben
zyl)oxetan-3-yl)-4-((3-fluoro-6-(
(5-methyl-1H-pyrazol-3-yl)amin
o)pyridin-2-yl)methyl)-2-methyl

piperidine-4-carboxylic acid

546

323.

(2R)-1-(2-(3-chloro-2-fluorophe
nyl)-2,2-difluoroethyl)-4-((3-flu
oro-6-((5-methyl-1H-pyrazol-3-
vl)amino)pyridin-2-yl)methyl)-2
-methylpiperidine-4-carboxylic

acid

540
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324. w

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1
H-pyrazol-3-yl)amino)-4-(methy
lamino)pyridin-2-yl)methyl)-2-
methylpiperidine-4-carboxylic

acid

519

325. w

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-4-isopropoxy-6
-((5-methyl-1H-pyrazol-3-yl)am
ino)pyridin-2-yl)methyl)-2-meth

vlpiperidine-4-carboxylic acid

548

326.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-4-(1-fluorocycl
opropyl)-6-((5-methyl-1H-pyraz
ol-3-yl)amino)pyridin-2-yl)meth
vl)-2-methylpiperidine-4-carbox

ylic acid

548

327.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-4-(2-hydroxyet
hyl)-6-((5-methyl-1H-pyrazol-3-
vl)amino)pyridin-2-yl)methyl)-2
-methylpiperidine-4-carboxylic

acid

534

328.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-4,5-dimethyl-6
-((5-methyl-1H-pyrazol-3-yl)am
ino)pyridin-2-yl)methyl)-2-meth

vlpiperidine-4-carboxylic acid

518
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(2R 4R)-1-(2,3-difluorophenecthy
1)-4-((3-fluoro-6-((5-methyl-1H-
329. pyrazol-3-yl)amino)pyridin-2-yl 487
)methyl)-2-methylpiperidine-4-c

arboxylic acid

(2R 4R)-1-(2,3-dichloropheneth

y1)-4-((3-fluoro-6-((5-methyl-1H
330. -pyrazol-3-yl)amino)pyridin-2-y 520
D)methyl)-2-methylpiperidine-4-

carboxylic acid

(2R 4R)-1-(3-chloro-2 6-difluor
ophenethyl)-4-((3-fluoro-6-((5-
331. methyl-1H-pyrazol-3-yl)amino) 522
pyridin-2-yl)methyl)-2-methylpi

peridine-4-carboxylic acid

(2R 4R)-1-(2,4-dichloropheneth
y1)-4-((3-fluoro-6-((5-methyl-1H

332. -pyrazol-3-yl)amino)pyridin-2-y 520

D)methyl)-2-methylpiperidine-4-

carboxylic acid

(2R 4R)-1-(2-(3-chloro-2-fluoro
phenyl)-2.2-difluorocthyl)-4-((3-

N. fluoro-6-((5-methyl-1H-pyrazol-

333. Ce N HN—¢ "NH . o b 540
F — 3-yD)amino)pyridin-2-yl)methyl)

F -2-methylpiperidine-4-carboxyli

¢ acid
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334.

Cl

(2R 4R)-1-((1-(3-chloro-2-fluor

ophenyl)cyclopropyl)methyl)-4-
((3-fluoro-6-((5-methyl-1H-pyra
zol-3-yl)amino)pyridin-2-yl)met
hyl)-2-methylpiperidine-4-carbo

xylic acid

530

335.

(2R 4R)-1-((1-(3-chloro-2-fluor
ophenyl)cyclobutyl)methyl)-4-((
3-fluoro-6-((5-methyl-1H-pyraz
ol-3-yl)amino)pyridin-2-yl)meth
vl)-2-methylpiperidine-4-carbox

ylic acid

544

336.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-4-(2-fluoro-1,3
-dihydroxypropan-2-yl)-6-((5-m
ethyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)-2-methylpipe

ridine-4-carboxylic acid

582

337.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-methyl-4-((6-((5-methyl-

1H-pyrazol-3-yl)amino)-3-(triflu
oromethyl)pyridin-2-yl)methyl)p

iperidine-4-carboxylic acid

540

338.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1
H-pyrazol-3-yl)amino)-4-morph
olinopyridin-2-yl)methyl)-2-met
hylpiperidine-4-carboxylic acid

575
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339.

(2R 4R)-4-((3-fluoro-6-((5-meth
yl-1H-pyrazol-3-yl)amino)-4-(4-
methylpiperazin-1-yl)pyridin-2-

vl)methyl)-2-methyl-1-((2-(triflu
oromethyl)phenyl)sulfonyl)piper

idine-4-carboxylic acid

654

340.

(2R 4R)-4-((3-fluoro-6-((5-meth
vl-1H-pyrazol-3-yl)amino)-4-(1-
methylazetidin-3-yl)pyridin-2-yl
)methyl)-2-methyl-1-((2-(trifluor
omethyl)phenyl)sulfonyl)piperid

ine-4-carboxylic acid

625

341.

(2R.4R)-4-((4-(azetidin-1-y1)-3-f
luoro-6-((5-methyl-1H-pyrazol-

3-yD)amino)pyridin-2-yl)methyl)
-2-methyl-1-((2-(trifluoromethyl
)phenyl)sulfonyl)piperidine-4-ca

rboxylic acid

611

342.

Cl

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1
H-pyrazol-3-yl)amino)-4-(3-met
hyloxetan-3-yl)pyridin-2-yl)met
hyl)-2-methylpiperidine-4-carbo

xylic acid

560
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343.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-5-methyl-6-((5
-methyl-1H-pyrazol-3-yl)amino)
pyridin-2-yl)methyl)-2-methylpi

peridine-4-carboxylic acid

504

. N.
344, wTONT AN N

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-methyl-4-((4-((5-methyl-
1H-pyrazol-3-yl)amino)pyrimidi
n-2-yl)methyl)piperidine-4-carb

oxylic acid

473

345.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-methyl-4-((6-((5-methyl-

1H-pyrazol-3-yl)amino)-4-(triflu
oromethoxy)pyridin-2-yl)methyl

)piperidine-4-carboxylic acid

556

346.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1
H-pyrazol-3-yl)amino)-4-(trifluo
romethoxy)pyridin-2-yl)methyl)
-2-methylpiperidine-4-carboxyli

¢ acid

574

347.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-methyl-4-((6-((5-methyl-
1H-pyrazol-3-yl)amino)-3-(triflu
oromethyl)pyrazin-2-yl)methyl)

piperidine-4-carboxylic acid

541
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0.

1-(3-chloro-2,6-difluorobenzyl)-
4-((4-cthyl-3-fluoro-6-((5-methy

348. 1-1H-pyrazol-3-yl)amino)pyridin 522
-2-yl)methyl)piperidine-4-carbo

F xylic acid

4-((4-acetyl-3-fluoro-6-((5-meth
"o [}] Y vl-1H-pyrazol-3-yl)amino)pyridi
349, N~ E HN—NH n-2-yl)methyl)-1-(3-chloro-2,6-d 536

L& ifluorobenzyl)piperidine-4-carbo

E xylic acid

(2R 4R)-4-((4-acetyl-3-methyl-6
-((5-methyl-1H-pyrazol-3-yl)am
350. ino)pyridin-2-yl)methyl)-1-(3-ch 528
loro-2-fluorobenzyl)-2-methylpi

peridine-4-carboxylic acid

(2R 4R)-4-((4-acetyl-6-((5-meth
vl-1H-pyrazol-3-yl)amino)pyridi
351. n-2-yl)methyl)-1-(3-chloro-2-flu 514
orobenzyl)-2-methylpiperidine-4

-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3'-fluoro-3-methyl-6'-((
5-methyl-1H-pyrazol-3-yl)amin
0)-[2,4'-bipyridin]-2'-yl)methyl)-

352. 581

2-methylpiperidine-4-carboxylic

acid
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353.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1

H-pyrazol-3-yl)amino)-4-(pyrim
idin-2-yl)pyridin-2-yl)methyl)-2

-methylpiperidine-4-carboxylic

acid

568

354.

Cl

(2R 4R)-4-((4-acetyl-3-chloro-6-
((5-methyl-1H-pyrazol-3-yl)ami
no)pyridin-2-yl)methyl)-1-(3-chl
oro-2-fluorobenzyl)-2-methylpip

eridine-4-carboxylic acid

548

355.

Cl

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-methyl-4-((6'-((5-methyl-
1H-pyrazol-3-yl)amino)-[2,4'-bi
pyridin]-2'-yl)methyl)piperidine-

4-carboxylic acid

549

356.

Cl

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-methyl-4-((3-methyl-6'-((
5-methyl-1H-pyrazol-3-yl)amin
0)-2,4'-bipyridin]-2'-yl)methyl)

piperidine-4-carboxylic acid

563

357.

Cl

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-methyl-4-((6-((5-methyl-
1H-pyrazol-3-yl)amino)-4-(pyri
midin-2-yl)pyridin-2-yl)methyl)

piperidine-4-carboxylic acid

550
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358.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-methyl-4-((3'-methyl-6'-((
5-methyl-1H-pyrazol-3-yl)amin
0)-2,4'-bipyridin]-2'-yl)methyl)

piperidine-4-carboxylic acid

563

359.

Cl

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3,3'-dimethyl-6'-((5-met
hyl-1H-pyrazol-3-yl)amino)-[2.4
"-bipyridin]-2'-yl)methyl)-2-met
hylpiperidine-4-carboxylic acid

577

360.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-methyl-4-((3-methyl-6-((
5-methyl-1H-pyrazol-3-yl)amin
0)-4-(pyrimidin-2-yl)pyridin-2-y
D)methyl)piperidine-4-carboxylic

acid

564

361.

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3'-chloro-6'-((5-methyl-
1H-pyrazol-3-yl)amino)-|2,4'-bi
pyridin]-2'-yl)methyl)-2-methyl

piperidine-4-carboxylic acid

583
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362.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3'-chloro-3-methyl-6'-((
5-methyl-1H-pyrazol-3-yl)amin
0)-[2,4'-bipyridin]-2'-yl)methyl)-
2-methylpiperidine-4-carboxylic

acid

598

363.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-chloro-6-((5-methyl-1
H-pyrazol-3-yl)amino)-4-(pyrim
idin-2-yl)pyridin-2-yl)methyl)-2
-methylpiperidine-4-carboxylic

acid

584

364.

1-(3-chloro-2-fluorobenzyl)-4-(2
,6-difluoro-3-((5-methyl-1H-pyr
azol-3-yl)amino)benzyl)piperidi

ne-4-carboxylic acid

493

365.

(2R, 4R)-4-((4-acetyl-3,5-difluor
0-6-((5-methyl-1H-pyrazol-3-yl)
amino)pyridin-2-yl)methyl)-1-(3
-chloro-2-fluorobenzyl)-2-methy

Ipiperidine-4-carboxylic acid

550

366.

(2R 4R)-4-((4-acetyl-3-fluoro-5-
methyl-6-((5-methyl-1H-pyrazol
-3-yl)amino)pyridin-2-yl)methyl
)-1-(3-chloro-2-fluorobenzyl)-2-
methylpiperidine-4-carboxylic

acid

546
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367.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-(1,1-difluorocthyl)-3,

5-difluoro-6-((5-methyl-1H-pyra
zol-3-yl)amino)pyridin-2-yl)met
hyl)-2-methylpiperidine-4-carbo

xylic acid

572

368.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3,5-difluoro-6-((5-meth
vl-1H-pyrazol-3-yl)amino)-4-(3-
methyloxetan-3-yl)pyridin-2-yl)
methyl)-2-methylpiperidine-4-ca

rboxylic acid

578

369.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3,5-difluoro-4-(1-fluoro
ethyl)-6-((5-methyl-1H-pyrazol-
3-yD)amino)pyridin-2-yl)methyl)
-2-methylpiperidine-4-carboxyli

¢ acid

554

370.

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3,5-difluoro-6-((5-meth
yl-1H-pyrazol-3-yl)amino)-4-(m
cthylsulfonyl)pyridin-2-yl)meth
vl)-2-methylpiperidine-4-carbox

ylic acid

586

371.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-(1,1-difluoroethyl)-3-f
luoro-5-methyl-6-((5-methyl-1H
-pyrazol-3-yl)amino)pyridin-2-y
D)methyl)-2-methylpiperidine-4-

carboxylic acid

568
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372.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-5-methyl-6-((5
-methyl-1H-pyrazol-3-yl)amino)
-4-(3-methyloxetan-3-yl)pyridin
-2-yl)methyl)-2-methylpiperidin

¢-4-carboxylic acid

574

373.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-3-methyl-6-((5
-methyl-1H-pyrazol-3-yl)amino)
pyridin-2-yl)methyl)-2-methylpi

peridine-4-carboxylic acid

504

374.

Cl

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-ethyl-5-fluoro-3-meth
v1-6-((5-methyl-1H-pyrazol-3-yl
)amino)pyridin-2-yl)methyl)-2-
methylpiperidine-4-carboxylic

acid

532

375.

Cl

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-chloro-3-methyl-5-flu
oro-6-((5-methyl-1H-pyrazol-3-
vl)amino)pyridin-2-yl)methyl)-2
-methylpiperidine-4-carboxylic

acid

538

376.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-3-methyl-6-((5
-methyl-1H-pyrazol-3-yl)amino)
-4-propionylpyridin-2-yl)methyl
)-2-methylpiperidine-4-carboxyl

1c acid

560
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3717.

(2R 4R)-4-((4-acetyl-3-methyl-5
-fluoro-6-((5-methyl- 1H-pyrazol
-3-yl)amino)pyridin-2-yl)methyl
)-1-(3-chloro-2-fluorobenzyl)-2-
methylpiperidine-4-carboxylic

acid

546

378.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-ethyl-5-fluoro-6-((5-
methyl-1H-pyrazol-3-yl)amino)
pyridin-2-yl)methyl)-2-methylpi

peridine-4-carboxylic acid

518

379.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-6-((5-methyl-1
H-pyrazol-3-yl)amino)-4-propio
nylpyridin-2-yl)methyl)-2-methy

Ipiperidine-4-carboxylic acid

546

380.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-ethyl-3,5-difluoro-6-((
5-methyl-1H-pyrazol-3-yl)amin

o)pyridin-2-yl)methyl)-2-methyl

piperidine-4-carboxylic acid

536

381.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3,5-difluoro-6-((5-meth
yl-1H-pyrazol-3-yl)amino)-4-pr
opionylpyridin-2-yl)methyl)-2-
methylpiperidine-4-carboxylic

acid

564
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382.

WF

2

NH

1-(3-chloro-2-fluorobenzyl)-4-((
3-methyl-3-fluoro-6-((5-methyl-
1H-pyrazol-3-yl)amino)pyridin-
2-yl)methyl)piperidine-4-carbox
ylic acid

490

383.

HO

1-(3-chloro-2-fluorobenzyl)-4-((
3-methyl-5-fluoro-4-methyl-6-((
5-methyl-1H-pyrazol-3-yl)amin

o)pyridin-2-yl)methyl)piperidine

-4-carboxylic acid

504

384.

1-(3-chloro-2-fluorobenzyl)-4-((
4-¢thyl-5-fluoro-3-methyl-6-((5-
methyl-1H-pyrazol-3-yl)amino)

pyridin-2-yl)methyl)piperidine-4

-carboxylic acid

518

385.

1-(3-chloro-2-fluorobenzyl)-4-((
4-chloro-3-methyl-5-fluoro-6-((
5-methyl-1H-pyrazol-3-yl)amin
o)pyridin-2-yl)methyl)piperidine

-4-carboxylic acid

524

386.

1-(3-chloro-2-fluorobenzyl)-4-((
3-methyl-3-fluoro-6-((5-methyl-
1H-pyrazol-3-yl)amino)-4-propi
onylpyridin-2-yl)methyl)piperidi

ne-4-carboxylic acid

546
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0.

4-((4-acetyl-3-methyl-5-fluoro-6
-((5-methyl-1H-pyrazol-3-yl)am
387. ino)pyridin-2-yl)methyl)-1-(3-ch 532
loro-2-fluorobenzyl)piperidine-4

-carboxylic acid

l}l J—F 1-(3-chloro-2-fluorobenzyl)-4-((
N. 5-fluoro-6-((5-methyl-1H-pyraz

388. N~ HAN—"NH . - 476
= ol-3-yl)amino)pyridin-2-yl)meth
F

vl)piperidine-4-carboxylic acid

Cl
@)
HO \ = 1-(3-chloro-2-fluorobenzyl)-4-((
Nt T 4-ethyl-5-fluoro-6-((5-methyl-1
389. N HN /N‘NH H-pyrazol-3-yl)amino)pyridin-2- 504
\<:< vl)methyl)piperidine-4-carboxyli
F c acid
Cl
O Cl
HO { \/ . 1-(3-chloro-2-fluorobenzyl)-4-((
N 4-chloro-5-fluoro-6-((5-methyl-
390. N HN Q" 1H-pyrazol-3-yl)amino)pyridin- 510
2-yl)methyl)piperidine-4-carbox
F ylic acid
Cl
o
o)
HO ( = 1-(3-chloro-2-fluorobenzyl)-4-((
N/ T 5-fluoro-6-((5-methyl-1H-pyraz
391. N H /N *NH ol-3-yl)amino)-4-propionylpyrid 532
\<;k in-2-yl)methyl)piperidine-4-carb
I; oxylic acid
Cl

289
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0.

4-((4-acetyl-5-fluoro-6-((5-meth
vl-1H-pyrazol-3-yl)amino)pyridi
392. n-2-yl)methyl)-1-(3-chloro-2-flu 518
orobenzyl)piperidine-4-carboxyl

1c acid

= 1-(3-chloro-2-fluorobenzyl)-4-((

N—? F 3,5-difluoro-4-methyl-6-((5-met
N. . .

393. N HN\QH hyl-1H-pyrazol-3-yl)amino)pyri 508

din-2-yl)methyl)piperidine-4-car
F boxylic acid

= 1-(3-chloro-2-fluorobenzyl)-4-((
N/ T 4-ethyl-3,5-difluoro-6-((5-methy
394, N~ HN—AN\H | -1H-pyrazol-3-yl)amino)pyridin 522

\R -2-yl)methyl)piperidine-4-carbo

xylic acid

1-(3-chloro-2-fluorobenzyl)-4-((
4-chloro-3,5-difluoro-6-((5-meth
395. vl-1H-pyrazol-3-yl)amino)pyridi 528
n-2-yl)methyl)piperidine-4-carb

oxylic acid

1-(3-chloro-2-fluorobenzyl)-4-((
3,5-difluoro-6-((5-methyl-1H-py
396. razol-3-yl)amino)-4-propionylpy 550
ridin-2-yl)methyl)piperidine-4-c

arboxylic acid

290
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4-((4-acetyl-3,5-difluoro-6-((5-
methyl-1H-pyrazol-3-yl)amino)
397. pyridin-2-yl)methyl)-1-(3-chloro 536
-2-fluorobenzyl)piperidine-4-car

boxylic acid

= 1-(3-chloro-2-fluorobenzyl)-4-((
\
N—r/ 3-fluoro-4,5-dimethyl-6-((5-met
N . .
398. N HN—Z "“NH hyl-1H-pyrazol-3-yl)amino)pyri 504

HO

din-2-yl)methyl)piperidine-4-car
F boxylic acid

4-((4-acetyl-3-fluoro-5-methyl-6
-((5-methyl-1H-pyrazol-3-yl)am
399. ino)pyridin-2-yl)methyl)-1-(3-ch 532
loro-2-fluorobenzyl)piperidine-4

-carboxylic acid

1-(3-chloro-2-fluorobenzyl)-4-((
4-(1,1-difluoroecthyl)-3,5-difluor
400. 0-6-((5-methyl-1H-pyrazol-3-yl) 558
amino)pyridin-2-yl)methyl)piper

idine-4-carboxylic acid

1-(3-chloro-2-fluorobenzyl)-4-((
3,5-difluoro-6-((5-methyl-1H-py

401. razol-3-yl)amino)-4-(3-methylox 564

— etan-3-yl)pyridin-2-yl)methyl)pi

peridine-4-carboxylic acid

Cl
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O R |
. 1-(3-chloro-2-fluorobenzyl)-4-((
HO N_/—F 3,5-difluoro-4-(1-fluoroethyl)-6-
402. N HN—NH ((3-methyl-1H-pyrazol-3-yl)ami 540
\R no)pyridin-2-yl)methyl)piperidin
F ¢-4-carboxylic acid
Cl
1-(3-chloro-2-fluorobenzyl)-4-((
3,5-difluoro-6-((5-methyl- 1H-py
403. razol-3-yl)amino)-4-(methylsulf 572
onyl)pyridin-2-yl)methyl)piperid
ine-4-carboxylic acid
o) v
HO \ S 1-(3-chloro-2-fluorobenzyl)-4-((
N/ 4-(1,1-difluoroethyl)-3-fluoro-5-
404, N~ HN—ANwp o | methyl-6-((5-methyl-1H-pyrazol 554
L& -3-yl)amino)pyridin-2-yl)methyl
F )piperidine-4-carboxylic acid
Cl
1-(3-chloro-2-fluorobenzyl)-4-((
3-fluoro-5-methyl-6-((5-methyl-
405. 1H-pyrazol-3-yl)amino)-4-(3-me 560
= thyloxetan-3-yl)pyridin-2-yl)met
p hyl)piperidine-4-carboxylic acid
Cl
O
HO \ = 1-(3-chloro-2-fluorobenzyl)-4-((
N—/ 3,5-dimethyl-6-((5-methyl-1H-p
406. N HN /E‘ NH yrazol-3-yl)amino)pyridin-2-yl) 486
b methyl)piperidine-4-carboxylic
F acid
Cl
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407.

o
HO &
N_/
N.
\ HNQ”
F

1-(3-chloro-2-fluorobenzyl)-4-((
3.4, 5-trimethyl-6-((5-methyl-1H
-pyrazol-3-yl)amino)pyridin-2-y
D)methyl)piperidine-4-carboxylic

acid

500

408.

1-(3-chloro-2-fluorobenzyl)-4-((

4-¢thyl-3,5-dimethyl-6-((5-meth
vl-1H-pyrazol-3-yl)amino)pyridi
n-2-yl)methyl)piperidine-4-carb

oxylic acid

514

409.

1-(3-chloro-2-fluorobenzyl)-4-((
4-chloro-3,5-dimethyl-6-((5-met
hyl-1H-pyrazol-3-yl)amino)pyri
din-2-yl)methyl)piperidine-4-car

boxylic acid

520

410.

1-(3-chloro-2-fluorobenzyl)-4-((
3,5-dimethyl-6-((5-methyl-1H-p
yrazol-3-yl)amino)-4-propionylp
yridin-2-yl)methyl)piperidine-4-

carboxylic acid

542

411.

4-((4-acetyl-3,5-dimethyl-6-((5-
methyl-1H-pyrazol-3-yl)amino)
pyridin-2-yl)methyl)-1-(3-chloro
-2-fluorobenzyl)piperidine-4-car

boxylic acid

528

293




WO 2021/147974 PCT/CN2021/073169
Example . )
N Structure Chemical Name MS: (M+H)
0.
0
HO -
Iél y 1-(3-chloro-2-fluorobenzyl)-4-((
N. 5-methyl-6-((5-methyl-1H-pyraz
412. N AN~ "NH YO-(G-methyl-THpy 472
— ol-3-yl)amino)pyridin-2-yl)meth
c vl)piperidine-4-carboxylic acid
Cl
O
HO \ == 1-(3-chloro-2-fluorobenzyl)-4-((
N—¢ 4.5-dimethyl-6-((3-methyl-1H-p
N.
413, N AN~ "NH yrazol-3-yl)amino)pyridin-2-y1) 486
methyl)piperidine-4-carboxylic
F acid
Cl
O
HO = 1-(3-chloro-2-fluorobenzyl)-4-((
\
N—y/ 4-¢thyl-5-methyl-6-((5-methyl-1
414. N H \Qﬁ H-pyrazol-3-yl)amino)pyridin-2- 500
— vl)methyl)piperidine-4-carboxyli
= c acid
Cl
O Cl
HO ( == 1-(3-chloro-2-fluorobenzyl)-4-((
N— \ 4-chloro-5-methyl-6-((5-methyl-
415. N H Q 1H-pyrazol-3-yl)amino)pyridin- 506
2-yl)methyl)piperidine-4-carbox
F ylic acid
Cl
0
? S 1-(3-chloro-2-fluorobenzyl)-4-((
HO
,§| Y 5-methyl-6-((5-methyl-1H-pyraz
416. ol-3-yl)amino)-4-propionylpyrid 528

M ;—Z
T
Z
|z
7
prd
T

in-2-yl)methyl)piperidine-4-carb

oxylic acid
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O
Q — 4-((4-acetyl-5-methyl-6-((5-met
"o ,l] Y hyl-1H-pyrazol-3-yl)amino)pyri
417. N HN— NN din-2-yl)methyl)-1-(3-chloro-2-f 514
— luorobenzyl)piperidine-4-carbox
E ylic acid
Cl
o F
HO ( = 1-(3-chloro-2-fluorobenzyl)-4-((
N/ 3-fluoro-5-methyl-6-((5-methyl-
418. N HN— "NH 1H-pyrazol-3-yl)amino)pyridin- 490
\<;k 2-yl)methyl)piperidine-4-carbox
F ylic acid
Cl
o F
HO \ = 1-(3-chloro-2-fluorobenzyl)-4-((
N—y/ 4-¢thyl-3-fluoro-5-methyl-6-((5-
419. N HN— “NH methyl-1H-pyrazol-3-yl)amino) 518
\Lk pyridin-2-yl)methyl)piperidine-4
£ -carboxylic acid
Cl
O d Cl
HO \ = 1-(3-chloro-2-fluorobenzyl)-4-((
N—y 4-chloro-3-fluoro-5-methyl-6-((
420. N HN— i 5-methyl-1H-pyrazol-3-yl)amin 524
L& o)pyridin-2-yl)methyl)piperidine
F -4-carboxylic acid
Cl
1-(3-chloro-2-fluorobenzyl)-4-((
3-fluoro-5-methyl-6-((5-methyl-
421. 1H-pyrazol-3-yl)amino)-4-propi 546

onylpyridin-2-yl)methyl)piperidi

ne-4-carboxylic acid
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(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3,5-dimethyl-6-((5-meth
422. vl-1H-pyrazol-3-yl)amino)pyridi 500
n-2-yl)methyl)-2-methylpiperidi

ne-4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-methyl-4-((3,4,5-trimethy
423. 1-6-((5-methyl-1H-pyrazol-3-yl) 514
amino)pyridin-2-yl)methyl)piper

idine-4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-ethyl-3,5-dimethyl-6-(
424. (5-methyl-1H-pyrazol-3-yl)amin 528
o)pyridin-2-yl)methyl)-2-methyl

piperidine-4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-chloro-3,5-dimethyl-6
425. -((5-methyl-1H-pyrazol-3-yl)am 534
ino)pyridin-2-yl)methyl)-2-meth

vlpiperidine-4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3,5-dimethyl-6-((5-meth

vl-1H-pyrazol-3-yl)amino)-4-pr

426. 556

opionylpyridin-2-yl)methyl)-2-
methylpiperidine-4-carboxylic

acid
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427.

(2R,4R)-4-((4-acetyl-3,5-dimeth
v1-6-((5-methyl-1H-pyrazol-3-yl
)amino)pyridin-2-yl)methyl)-1-(
3-chloro-2-fluorobenzyl)-2-meth
vlpiperidine-4-carboxylic acid

542

428.

HO
N.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-methyl-4-((5-methyl-6-((
5-methyl-1H-pyrazol-3-yl)amin
o)pyridin-2-yl)methyl)piperidine

-4-carboxylic acid

486

429.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4,5-dimethyl-6-((5-meth
vl-1H-pyrazol-3-yl)amino)pyridi
n-2-yl)methyl)-2-methylpiperidi

ne-4-carboxylic acid

500

430.

HO
Wt N\

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-ethyl-5-methyl-6-((5-
methyl-1H-pyrazol-3-yl)amino)
pyridin-2-yl)methyl)-2-methylpi

peridine-4-carboxylic acid

514

431.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-chloro-5-methyl-6-((5
-methyl-1H-pyrazol-3-yl)amino)
pyridin-2-yl)methyl)-2-methylpi

peridine-4-carboxylic acid

520
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432.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-2-methyl-4-((5-methyl-6-((
5-methyl-1H-pyrazol-3-yl)amin
0)-4-propionylpyridin-2-yl)meth
vl)piperidine-4-carboxylic acid

542

433.

(2R 4R)-4-((4-acetyl-5-methyl-6
-((5-methyl-1H-pyrazol-3-yl)am
ino)pyridin-2-yl)methyl)-1-(3-ch
loro-2-fluorobenzyl)-2-methylpi

peridine-4-carboxylic acid

528

434.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-ethyl-3-fluoro-5-meth
v1-6-((5-methyl-1H-pyrazol-3-yl
)amino)pyridin-2-yl)methyl)-2-
methylpiperidine-4-carboxylic

acid

532

435.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-chloro-3-fluoro-5-met
hyl-6-((5-methyl-1H-pyrazol-3-
vl)amino)pyridin-2-yl)methyl)-2
-methylpiperidine-4-carboxylic

acid

538

436.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-5-methyl-6-((5
-methyl-1H-pyrazol-3-yl)amino)
-4-propionylpyridin-2-yl)methyl
)-2-methylpiperidine-4-carboxyl

1c acid

560
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437.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-4-((R)-1-fluoro
ethyl)-6-((5-methyl-1H-pyrazol-
3-yD)amino)pyridin-2-yl)methyl)
-2-methylpiperidine-4-carboxyli

¢ acid

536

438.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-4-((S)-1-fluoro
ethyl)-6-((5-methyl-1H-pyrazol-
3-yD)amino)pyridin-2-yl)methyl)
-2-methylpiperidine-4-carboxyli

¢ acid

536

439.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-(1,1-difluorocthyl)-5-f
luoro-6-((5-methyl-1H-pyrazol-
3-yD)amino)pyridin-2-yl)methyl)
-2-methylpiperidine-4-carboxyli

¢ acid

554

440.

Cl

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-6-((5-methyl-1
H-pyrazol-3-yl)amino)-4-(3-met
hyloxetan-3-yl)pyridin-2-yl)met
hyl)-2-methylpiperidine-4-carbo

xylic acid

560

441.

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5'-fluoro-6'-((5-methyl-
1H-pyrazol-3-yl)amino)-[2,4'-bi
pyridin]-2'-yl)methyl)-2-methyl

piperidine-4-carboxylic acid

567
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0.

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-6-((5-methyl-1

H-pyrazol-3-yl)amino)-4-(pyrim

442. 568

idin-2-yl)pyridin-2-yl)methyl)-2
-methylpiperidine-4-carboxylic

acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5'-fluoro-3-methyl-6'-((
5-methyl-1H-pyrazol-3-yl)amin
0)-[2,4'-bipyridin]-2'-yl)methyl)-

443. 581

2-methylpiperidine-4-carboxylic

acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5'-fluoro-6'-((5-methyl-

444. 1H-pyrazol-3-yl)amino)-[3,4'-bi 567
pyridin]-2'-yl)methyl)-2-methyl

piperidine-4-carboxylic acid

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-6-((5-methyl-1

H-pyrazol-3-yl)amino)-4-(pyrida

445. 568

zin-3-yl)pyridin-2-yl)methyl)-2-
methylpiperidine-4-carboxylic

acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-6-((5-methyl-1

446. H-pyrazol-3-yl)amino)-4-(oxazo 557
1-2-yl)pyridin-2-yl)methyl)-2-me

thylpiperidine-4-carboxylic acid

300
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(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-6-((5-methyl-1

447. H-pyrazol-3-yl)amino)-4-(thiazo 573
1-2-yl)pyridin-2-yl)methyl)-2-me

thylpiperidine-4-carboxylic acid

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-4-(1-methyl-1

H-imidazol-2-y1)-6-((5-methyl-1

448. 570

H-pyrazol-3-yl)amino)pyridin-2-
vl)methyl)-2-methylpiperidine-4

-carboxylic acid

6-(((2R,4R)-4-carboxy-1-(3-chlo
ro-2-fluorobenzyl)-2-methylpipe
449, ridin-4-yl)methyl)-3-fluoro-2-((5 534
-methyl-1H-pyrazol-3-yl)amino)

1sonicotinic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-(dimethylcarbamoyl)-

5-fluoro-6-((5-methyl-1H-pyraz

450. 561

ol-3-yl)amino)pyridin-2-yl)meth
vl)-2-methylpiperidine-4-carbox
ylic acid

(2R 4R)-4-((4-(azetidine-1-carb

onyl)-5-fluoro-6-((5-methyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl
)methyl)-1-(3-chloro-2-fluorobe

451. 573

nzyl)-2-methylpiperidine-4-carb

oxylic acid

301
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452.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-6-((5-methyl-1
H-pyrazol-3-yl)amino)-4-(morp
holine-4-carbonyl)pyridin-2-yl)
methyl)-2-methylpiperidine-4-ca

rboxylic acid

603

453.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-6-((5-methyl-1
H-pyrazol-3-yl)amino)-4-(4-met
hylpiperazine-1-carbonyl)pyridi
n-2-yl)methyl)-2-methylpiperidi

ne-4-carboxylic acid

616

454.

Cl

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-chloro-5-fluoro-3-met
hyl-6-((5-methyl-1H-pyrazol-3-
vl)amino)pyridin-2-yl)methyl)-2
-methylpiperidine-4-carboxylic

acid

538

455.

(2R 4R)-4-((4-acetyl-5-fluoro-3-
methyl-6-((5-methyl-1H-pyrazol
-3-yl)amino)pyridin-2-yl)methyl
)-1-(3-chloro-2-fluorobenzyl)-2-
methylpiperidine-4-carboxylic

acid

546

456.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-4-isobutyryl-6-
((5-methyl-1H-pyrazol-3-yl)ami
no)pyridin-2-yl)methyl)-2-meth

vlpiperidine-4-carboxylic acid

560
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0.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-6-((5-methyl-1

457. H-pyrazol-3-yl)amino)-4-pivalo 574
vlpyridin-2-yl)methyl)-2-methyl

piperidine-4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3'-fluoro-5'-methyl-6'-((
5-methyl-1H-pyrazol-3-yl)amin

0)-[2,4'-bipyridin]-2'-yl)methyl)-

458. 581

2-methylpiperidine-4-carboxylic

acid

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-5-methyl-6-((5

-methyl-1H-pyrazol-3-yl)amino)

459. 582

-4-(pyrimidin-2-yl)pyridin-2-yl)
methyl)-2-methylpiperidine-4-ca

rboxylic acid

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-5-methyl-6-((5

-methyl-1H-pyrazol-3-yl)amino)

460. 571

-4-(oxazol-2-yl)pyridin-2-yl)met
hyl)-2-methylpiperidine-4-carbo

xylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-4-isobutyryl-3-

methyl-6-((5-methyl-1H-pyrazol
461. y-6-( Y by 574

-3-yl)amino)pyridin-2-yl)methyl
)-2-methylpiperidine-4-carboxyl

1c acid

303
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0.

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((5-fluoro-3-methyl-6-((5

-methyl-1H-pyrazol-3-yl)amino)

462. 588

_ -4-pivaloylpyridin-2-yl)methyl)-
2-methylpiperidine-4-carboxylic

acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-4-isobutyryl-3-

methyl-6-((5-methyl-1H-pyrazol 574

463. .
— -3-yl)amino)pyridin-2-yl)methyl

)-2-methylpiperidine-4-carboxyl

Cl 1c acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-5-methyl-6-((5
-methyl-1H-pyrazol-3-yl)amino)

464. 588

_ -4-pivaloylpyridin-2-yl)methyl)-
2-methylpiperidine-4-carboxylic

acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3,5-difluoro-4-((R)-1-f1

uoroethyl)-6-((5-methyl-1H-pyr

465. 554

_ azol-3-yl)amino)pyridin-2-yl)me
thyl)-2-methylpiperidine-4-carb

oxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3,5-difluoro-4-((S)-1-flu
oroethyl)-6-((5-methyl-1H-pyraz

ol-3-yl)amino)pyridin-2-yl)meth
FI; vl)-2-methylpiperidine-4-carbox

cl ylic acid

466. 554
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467.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3',5'-difluoro-6'-((5-met
hyl-1H-pyrazol-3-yl)amino)-[2.4
"-bipyridin]-2'-yl)methyl)-2-met
hylpiperidine-4-carboxylic acid

585

468.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3,5-difluoro-6-((5-meth
yl-1H-pyrazol-3-yl)amino)-4-(p
yrimidin-2-yl)pyridin-2-yl)meth
vl)-2-methylpiperidine-4-carbox

ylic acid

586

469.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3',5'-difluoro-3-methyl-
6'-((5-methyl-1H-pyrazol-3-yl)a
mino)-[2,4'-bipyridin]-2'-yl)met
hyl)-2-methylpiperidine-4-carbo

xylic acid

599

470.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3',5'-difluoro-6'-((5-met
hyl-1H-pyrazol-3-yl)amino)-[3.4
"-bipyridin]-2'-yl)methyl)-2-met
hylpiperidine-4-carboxylic acid

585

471.

Cl

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3,5-difluoro-6-((5-meth
yl-1H-pyrazol-3-yl)amino)-4-(p
yridazin-3-yl)pyridin-2-yl)methy
1)-2-methylpiperidine-4-carboxy

lic acid

586
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0.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3,5-difluoro-6-((5-meth

yl-1H-pyrazol-3-yl)amino)-4-(o

472. 575

xazol-2-yl)pyridin-2-yl)methyl)-
2-methylpiperidine-4-carboxylic

acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3,5-difluoro-6-((5-meth

vl-1H-pyrazol-3-yl)amino)-4-(th

473. 591

1azol-2-yl)pyridin-2-yl)methyl)-
2-methylpiperidine-4-carboxylic

acid

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3.5-difluoro-4-(1-methy

1-1H-imidazol-2-yl)-6-((5-methy
474, 588

1-1H-pyrazol-3-yl)amino)pyridin
-2-yl)methyl)-2-methylpiperidin

¢-4-carboxylic acid

2-(((2R 4R)-4-carboxy-1-(3-chlo
ro-2-fluorobenzyl)-2-methylpipe
ridin-4-yl)methyl)-3,5-difluoro- 552

— 6-((5-methyl-1H-pyrazol-3-yl)a
F mino)isonicotinic acid

475.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-(dimethylcarbamoyl)-

3,5-difluoro-6-((5-methyl- 1H-py
476. 579

razol-3-yl)amino)pyridin-2-yl)m
cthyl)-2-methylpiperidine-4-carb

oxylic acid

306
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477.

(2R 4R)-4-((4-(azetidine-1-carb

onyl)-3,5-difluoro-6-((5-methyl-
1H-pyrazol-3-yl)amino)pyridin-
2-yl)methyl)-1-(3-chloro-2-fluor
obenzyl)-2-methylpiperidine-4-c

arboxylic acid

591

478.

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3,5-difluoro-6-((5-meth
yl-1H-pyrazol-3-yl)amino)-4-(m
orpholine-4-carbonyl)pyridin-2-
vl)methyl)-2-methylpiperidine-4

-carboxylic acid

621

479.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3,5-difluoro-6-((5-meth
vl-1H-pyrazol-3-yl)amino)-4-(4-
methylpiperazine-1-carbonyl)py
ridin-2-yl)methyl)-2-methylpipe

ridine-4-carboxylic acid

634

430.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3,5-difluoro-4-isobutyry
1-6-((5-methyl-1H-pyrazol-3-yl)

amino)pyridin-2-yl)methyl)-2-m
cthylpiperidine-4-carboxylic

acid

578

481.

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3,5-difluoro-6-((5-meth
vl-1H-pyrazol-3-yl)amino)-4-piv
aloylpyridin-2-yl)methyl)-2-met
hylpiperidine-4-carboxylic acid

592
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Example

No.

Structure Chemical Name MS: (M+H)"

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-4-((R)-1-fluoro

ethyl)-6-((5-methyl-1H-pyrazol-

4382. 536

3-yD)amino)pyridin-2-yl)methyl)
-2-methylpiperidine-4-carboxyli

¢ acid

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-4-((S)-1-fluoro

ethyl)-6-((5-methyl-1H-pyrazol-

483. 536

3-yD)amino)pyridin-2-yl)methyl)
-2-methylpiperidine-4-carboxyli

¢ acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3'-fluoro-6'-((5-methyl-

484. 1H-pyrazol-3-yl)amino)-[3,4'-bi 567
pyridin]-2'-yl)methyl)-2-methyl

piperidine-4-carboxylic acid

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1

H-pyrazol-3-yl)amino)-4-(pyrida

485. 568

zin-3-yl)pyridin-2-yl)methyl)-2-
methylpiperidine-4-carboxylic

acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1

486. H-pyrazol-3-yl)amino)-4-(oxazo 557
1-2-yl)pyridin-2-yl)methyl)-2-me

thylpiperidine-4-carboxylic acid
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Example

No.

Structure Chemical Name MS: (M+H)"

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1

487. H-pyrazol-3-yl)amino)-4-(thiazo 573
1-2-yl)pyridin-2-yl)methyl)-2-me

thylpiperidine-4-carboxylic acid

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-4-(1-methyl-1

H-imidazol-2-y1)-6-((5-methyl-1

4388. 570

H-pyrazol-3-yl)amino)pyridin-2-
vl)methyl)-2-methylpiperidine-4

-carboxylic acid

(2R 4R)-4-((4-(azetidine-1-carb

onyl)-3-fluoro-6-((5-methyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl
)methyl)-1-(3-chloro-2-fluorobe

489. 573

nzyl)-2-methylpiperidine-4-carb

oxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1

490. H-pyrazol-3-yl)amino)-4-pivalo 574
vlpyridin-2-yl)methyl)-2-methyl

piperidine-4-carboxylic acid

1-(3-chloro-2-fluorobenzyl)-4-((
4-(1,1-difluoroethyl)-3-fluoro-6-
((5-methyl-1H-pyrazol-3-yl)ami 540

— no)pyridin-2-yl)methyl)piperidin
F e-4-carboxylic acid

491.

309




WO 2021/147974 PCT/CN2021/073169

Example
No.

Structure Chemical Name MS: (M+H)"

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3,4-difluoro-6-((5-meth

492. vl-1H-pyrazol-3-yl)amino)pyridi 508
n-2-yl)methyl)-2-methylpiperidi

ne-4-carboxylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-((4-hydroxy-6-((3-methyl
493. -1H-pyrazol-5-yl)amino)pyridin- 508
2-yl)methyl)-2-methylpiperidine

-4-carboxylic acid

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1

H-pyrazol-3-yl)amino)-4-(2,2,2-

494. 586

trifluoroacetyl)pyridin-2-yl)meth
vl)-2-methylpiperidine-4-carbox

ylic acid

(2R,4R)-1-(3-chloro-2-fluoroben
zyl)-4-((3-fluoro-6-((5-methyl-1

H-pyrazol-3-yl)amino)-4-(oxeta

495. 574

ne-3-carbonyl)pyridin-2-yl)meth
vl)-2-methylpiperidine-4-carbox

ylic acid

(2R 4R)-1-(3-chloro-2-fluoroben
zyl)-4-(2-fluoro-5-((5-methyl-1

496. H-1,2,4-triazol-3-yl)amino)benz 490
yl)-2-methylpiperidine-4-carbox

ylic acid

PHARMACOLOGICAL TESTING

Note that an Aurora A selective inhibitor, LY3295668, presently under clinical development was
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used as a control compound.
Example A: Evaluation of Aurora A and Aurora B Inhibitory Effect - Kinase assay

The inhibitory activities of a test compound against Aurora A and Aurora B were measured
according to the following method.
The ICsq value of Aurora A and Aurora B kinase was performed by Sundia MediTech Co.Ltd.

using Mobility shift assay. And the results are shown in Table A.

Experimental methods:

(1) Prepare a 1x kinase buffer [SO mM 4-(2-hydroxyethyi)-l-piperazineethanesulfonic acid
(HEPES), PH 7.5, 0.01% Brij-35, 10 mM MgCl,, 2 mM dithiothreitol (DTT)].

(2) Prepare compound:

The testing compound was dissolved with DMSO. The testing compound was diluted up to
100x final concentration in a 384-well plate. Transfer 250nL of the compound dilution to a 384-well
assay plate using Echo 550. 100% DMSO of 250nL. was added to the negative control well and the
positive control well.

(3) Prepare a 2.5x enzyme solution using the above 1x kinase buffer.

(4) Add 10uL of the 2.5x enzyme solution to the compound well and the positive control well

of the 384-well assay plate. Add 10uL of the 1x kinase buffer to the negative control well.

(5) The 384-well plate was centrifuged at 1000rpm for 30 seconds and incubated at room

temperature for 10min.

(6) A mixture of ATP and Kinase substrate 21 with a final concentration of 25/15x was

prepared by the 1x kinase buffer.

(7) Add 15uL of the mixture of 25/15x ATP and kinase substrate solution 21 to start reaction.

(8) The 384-well plate was centrifuged at 1000rpm for 30 seconds and incubated at room

temperature.

(9) 30uL of the stop and detection buffer was added to stop the kinase reaction and centrifuged

at 1000rpm for 30 seconds.

(10) Collect data on Caliper EZ Readerll.

Data analysis:
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Formula:

o Conversion%_max — Conversion%_sample
Inhibition% = - - - X 100
Conversion% — Conversion%_min
max

Conversion% _sample is conversion rate data of samples. Conversion% min is mean value of
negative control (conversion rate data without enzyme activation). Conversion% max is mean

positive control (conversion rate data without compound).
Curve fitting:

The log of concentration is on the X axis, and the percentage inhibition is on the Y axis. Fit the
Quantitative effect curves with log (inhibitor) vs. response -Variable slope

in GraphPad Prism5 obtain ICsy values. Equation used is Y=Bottom+(Top-Bottom)/
(1+10"N((LoglCsy-X)*HillSlope)).

Table A
Aurora A 1Cso Ratio Aurora A 1Cso Ratio
Example Example
ICs¢/nM Aur B/ Aur A ICso/nM Aur B/ Aur A
1 1.3 2288 33 1.5 3757
2 29 1236 35 1.9 2403
5 0.59 1311 38 0.85 986
6 0.33 6112 39 0.57 3019
8 1.2 1288 41 2.7 3682
10 1.0 979 45 0.88 523
11 0.64 2264 49 0.7 443
12 24 2560 50 0.52 845
15 0.55 1755 51 0.22 2833
16 1.7 1812 52 1.3 1285
17 32 2974 53 0.55 562
21 3.1 1789 54 0.43 2041
23 0.91 613 55 0.88 3835
26 29 1499 66 0.57 716
27 0.81 622 67 1.6 759
29 1.4 586 69 091 1444
30 1.1 782 72 0.64 582
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Example Aurora A 1Cso Ratio Example Aurora A 1Cso Ratio
1Cs5¢/nM Aur B/ Aur A 1Cs5¢/nM Aur B/ Aur A

73 0.76 779 90 0.54 1479

74 0.67 3358 91 1.1 451

78 0.37 1219 92 0.74 4393

79 0.61 2036 102 0.93 804

81 0.77 1353 LY3295668 1.0 741

84 1.4 4026

As a result, the compound of the invention exhibited high inhibitory activity against Aurora A
and low inhibitory activity Aurora B, compared to a control compound, LY3295668. It was

demonstrated that the compound of the invention has selectivity for Aurora A.

Example B: Cell proliferation assay

NCI-H2171 and NCI-H446 cell proliferation analysis were conducted by CellTiter-Glo
(Promega, Cat# G1111). The cells will be harvested respectively during the logarithmic growth
period and counted with hemocytometer. The cell viability is over 90% by trypan blue exclusion.
Adjust NCI-H2171 and NCI-H446 cells concentrations to 1.0x10° cells/mL with complete medium
(RPMI-1640 medium supplemented with 10% (v/v) fetal bovine serum). 100 uL/cell suspensions
were added to 96-well plates, and the final cell densities were 1.0x10* cells/well. The plate will be
cultured overnight in 5% CO, and 95% humidity at 37 °C. The next day, the test compound was
dissolved in DMSO as stock solution. Then the different concentrations of compound were added
into 96-well plates. The plates will be cultured for 5 days, then measured by means of CellTiter-Glo
assay. S0uL/cell CellTiter-Glo reagent was added into 96-well plates. Shock incubation for 5 min
and then stand incubation for 10 min at room temperature. Record the Luminosity values using an
microplate spectrophotometer (Spark, Tecan). Fit the data using GraphPad 8.0 and obtain ICs,
values.

Formula:

Survival(%)= (Lum test-LUm media control)/( LUM celt controt=LUM media control) < 100%

The ICs, results of the compounds of the invention are shown by Table B.

Table B
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Example NCI-H2171 | NCI-H446 Example NCI-H2171 | NCI-H446
1Cs5¢/nM 1Cs5¢/nM 1Cs5¢/nM 1Cs5¢/nM

5 30 80 53 57 154

6 55 103 69 41 87

8 75 119 72 23 56

30 62 128 73 27 63

49 18 24 78 13 32

50 25 73 LY3295668 | 47 67

As a result, the compound according to the invention exhibited excellent cell growth inhibitory

effect.
Example C: In vivo assay

This study is to examine the anti-tumor efficacy of test compounds in NCI-H446 and NCI-H69
human small cell lung cancer xenograft model in BALB/c nude mice. Each mouse was inoculated
subcutaneously at the right flank region with NCI-H446 (3x10°) and NCI-H69 cells (5x10%) in 0.1
mL of PBS and Matrigel (1:1) for tumor development. The mouse were randomized according to
tumor size and weight, the treatment began when the mean tumor size reached 100-200 mm’.
Anti-tumor activity was assessed according to relative tumor inhibition rate (TGI).

Tumor volumes were measured in two dimensions using a caliper, and the volume was
expressed in mm® using the formula: V=0.5 a x b® where a and b are the long and short diameters of
the tumor, respectively. Statistical analysis of difference in tumor volume among the groups were
performed using one-way ANOVA. All data was analyzed using SPSS 22.0 software. p <0.05 was
considered to be statistically significant.

The results are shown as in Table C.

Table C
Dose __ |Administration| 3 TGI b
Example Administration Treatment/days| TV (mm”)* p
mg/kg frequency v(%)
Vehicle -- po. 29 1551+126 - -
5 15 po. BIDx10days, 29 2745 98 0.000
49 15 po. QDx19days 29 160+£26 90 0.000
72 15 po. 29 176+25 89 | 0.000
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78 15 po. 29 65+14 96 | 0.000

LY3295668| 5 po. 29 24527 84 0.000

Note: amean*sem; b.vs. Vehicle
Example D: PK in Rat

The compounds were dissolved into 10% DMSO, 30% PEG400, and 60% saline to obtain a
solution. SD male rats were given the compound orally and intravenously. Then plasma samples
were collected at 0 hour (pre-dose), 0.25, 0.5, 1, 2, 4, 7, 24 hours post-dose. Plasma drug
concentration was detected by LC-MS/MS. Pharmacokinetic parameters were calculated using
WinNonlin's software with non-compartmental model.

The results are shown in Table D.

Table D
IV: 3 mg/kg PO: 10 mg/kg
Example CL Vss Cinax AUC st
(mL/min/kg) | (Lkg) | (ng/mL) | (h*ng/mL) £ tuz (b)
5 274 0.56 26600 | 179482 168 425
6 0.67 0.18 34900 | 215445 86 63
49 1.05 022 21033 | 201715 127 295
50 145 0.26 16100 | 172609 140 3.62
78 0.585 022 28900 | 235572 858 461
LY 3295668 152 029 15033 91211 81 337

From the above, the compound according to the invention is believed to be useful as an
antitumor agent since it exhibits not only excellent cell growth inhibitory action based on Aurora A
selective inhibitory activity. They also showed a great anti-tumor efficacy in vivo modles.

The compounds of the present invention are preferably formulated as pharmaceutical
compositions administered by a variety of routes. Most preferably, such compositions are for oral
administration. Such pharmaceutical compositions and processes for preparing the same are well
known in the art. See, e.g., REMINGTON: THE SCIENCE AND PRACTICE OF PHARMACY
(A. Gennaro, et al, eds., 19" ed., Mack Publishing Co., 1995). The compounds of Formula I, II, TII,
IV, V, VI or VII are generally effective over a wide dosage range.

For example, dosages per day normally fall within the range of about 1 mg to about 200 mg
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total daily dose, preferably 0.2 mg to 50 mg total daily dose, more preferably 0.2 mg to 20 mg total
daily dose. In some instances dosage levels below the lower limit of the aforesaid range may be
more than adequate, while in other cases still larger doses may be employed. The above dosage
range is not intended to limit the scope of the invention in any way. It will be understood that the
amount of the compound actually administered will be determined by a physician, in the light of the
relevant circumstances, including the condition to be treated, the chosen route of administration,
the actual compound or compounds administered, the age, weight, and response of the individual

patient, and the severity of the patient's symptoms.
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THE CLAIMS

What 1s claimed 1s:

1. A compound of Formula I or a pharmaceutically acceptable salt thereof’

Z 1s selected from -H, deuterium, halogen, -NH,, -CN, -OH, -Nj, -NO,, carboxyl, Cj.salkyl,
Cialkoxy, Coealkenyl, Cjsalkynyl, -Ceqoaryl, -Csjoheteroaryl, Cs.joheterocyclic ring or
Cs.qocarbocyclic ring, and each of the heteroaryl and heterocyclic ring contains at least one
heteroatoms selected from N, O or S; and each of which is independently optionally substituted with
deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;.salkoxy, or C;.salkyl;

L; and L, are independently selected from O, CR,R1, or NRy,;

each of Ry, and Ry, 1s independently selected from -H, deuterium, -NH;, -CN, -OH, oxo,
carboxyl, -CO-Ci.salkyl, -COOC;salkyl, -Ci.salkylene-CO-C;alkyl, -Ci.salkoxy, -Ci.salkyl,
-Cpealkenyl, or -C,.galkynyl, and each of which is independently optionally substituted with
deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;.salkoxy, C;.salkyl,
-NH(C;.salkyl), -N(C;_galkyl),, -S-Ci.salkyl, or -SO,C1.salkyl;

Y, 1s selected from CH, CRy; or N;

Y, is selected from CH, CRy, or N;

Y3 1s selected from CH, CRy; or N; provided that, however Y;, Y,, Y3 are not all N;

Ry1, Ry; and Rys 1s independently selected from deuterium, halogen, -CN, -OH, -NH,, -NO,,
-NH(C;6alkyl), -N(Ci.salkyl),, -CO-Cy_ealkyl, -S-Cy.salkyl, -SO-C;.salkyl, -SO,, -SO,C;_ealkyl,
Cisalkyl, Cy.galkoxy, Cs.jpcarbocyclic ring, Cq.jparyl, Cs.joheterocyclic ring or Cs.jpheteroaryl,
and each of the heterocyclic ring and heteroaryl independently optionally contains 1, 2 or 3
heteroatoms selected from N, O or S; and each of which is independently optionally substituted
with deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;.salkoxy,
Crealkyl, -NH(Cy_galkyl), -N(C;.salkyl),, -S-Cy_¢alkyl, or -SO,C,_salkyl;

Wi 1s CRy, or N;
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W, 1s CRy, or N;

Ry 1s independently selected from -H; halogen; -NH;; -CN; -OH; -NO,; carboxyl; -C;_alkyl;
-Cisalkoxy; -Ci.galkyl or -Cjealkoxy substituted with deuterium, halogen, -NH,, -CN, -OH,
-NO,, carboxyl, -C;_salkyl or -C;_salkoxy;

Each X; and X, is independently selected from -H, deuterium, -CN, -OH, -NH,, carboxyl,
Ciealkyl, Ci.salkoxy, -Cjsalkylene-NR;R;, -Cjsalkylene-O-Ci.galkyl, -Cj.salkylene-CO-OR,,
-Ci.salkylene-CO-NR,R3, -Cisalkylene-NR,CO-NR;R;, -Cisalkylene-NR,-COC;¢alkyl,
-Ciealkylene-Cs.joheterocyclic  ring, -Cjealkylene-Cs.jpoheteroaryl, -CO-C;.salkylene-NR;Rj,
-CO-NR;-Cs_jpheterocyclic  ring,  -CO-Cs_joheterocyclic  ring,  -0O-Cj.galkylene-CO-OR,,
-O-Cyealkylene-CO-NR;R;, -O-Cialkylene-NRyRj;, -O-Cs.oheterocyclic ring, -O-C;_jpcarbocyclic
ring, -NR;-Ci.salkylene-NR;R3, -NR;-C;alkylene-C;.joheterocyclic ring,
-NR;-C;_alkylene-Cs.jpheteroaryl, -NR;-CO-Cs.joheteroaryl, -CO-OR;, -CONH,, -CO-NR,OR,,
-CO-NR:R;, -NRzR3;, -N(R)(C=0)R;, -N(R)(C=0){NR:R;, -N(R:)(C=0)OR;,-SO,NR:R3,
NR,SO;R;,COR,,SOzR;, Ce.poaryl, Cs.jpheteroaryl, Cs_joheterocyclic ring, or Cs.jpcarbocyclic ring;
and each of which is independently optionally substituted with R,; and each R, is independently
deuterium, halogen, -CN, -OH, -NH,, -NO,, oxo, -CONH,,-SO,NH,, -NH(C1.salkyl), -N(C,;_salkyl),,
-Cyealkyl, -C;_galkoxy, -S-C;.galkyl, -SO,C;.salkyl, -NHSO,C;.salkyl, -COC;_alkyl, -CO-C;.salkoxy,
-NHCO-C,.salkoxy, -O-OC;.salkyl, or carboxyl; and each q is independently O, 1, 2 or 3; or

Xj combines with X5, to form C;_jpcarbocyclic ring, or a C;_joheterocyclic ring which contains at
least one atom selected from N, O or S, wherein each of the ring systems is independently optionally
substituted with deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;_salkoxy,
or Cy.¢alkyl; or

Two X can be joined together to form a Cs.jpcarbocyclic ring, or a Cs.jpheterocyclic ring which
contains at least one atom selected from N, O or S, and each of which is independently optionally
substituted with deuterium, halogen, -NH;, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;.salkoxy,
Ciealkyl, -NH(C;_galkyl), -N(Ci-salkyl),, -S-C;alkyl, -SO,C;.salkyl, or -C;_gcarbocyclic ring;

Each of R; and Rj; is independently selected from -H, deuterium, halogen, -NH,, -CN, -OH, -Nj3,
-NO,, Cisalkyl, Ci.salkoxy, C,ealkenyl, -NH(Ciealkyl), -N(Cisalkyl),, -NH-O-Ci.salkyl,
-NH-C;_alkylene-O-C;_alkylene, Cs.joheterocyclic ring or Cs.jpcarbocyclic ring, and each of the
heterocyclic ring contains at least one heteroatoms selected from N, O or S; and each of which is

independently optionally substituted with deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl, =0,
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oxo, carboxyl, Ci.salkoxy, Ciealkyl, -NH(C;alkyl), -N(C;salkyl),, -S-C;ealkyl, -SO,C;alkyl, or
-C;_gcarbocyclic ring.

pis0, 1,2, 3 or4;

Y s selected from O, S, SO, -(CHy)uCO-(CH2)m-, -(CH2)mSO:-(CH2)m-, or
-(CH2)mCR4R5-(CHy)m-, and m 1s independently O, 1, 2 or 3;

R, and Rs 1s independently selected from -H, deuterium, halogen, -CN, carbonyl, =0, oxo,
carboxyl, Cisalkoxy, C;.salkyl; or Ci.salkyl or C;salkoxy independently substituted with deuterium,
halogen, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, -CONH,, -Cjalkoxy, -Cj.salkyl,
-Ci.¢alkylene-O-Ci.salkyl, -Ci.salkylene-COOH, -C;alkylene-NHCONH,, -CO-N(C;alky),,
-Ci.salkylene-NHCO-Cjsalkyl, -CO-CO-N(Cisalkyl),, -CO-C,galkyl, -SONH,, -SO,NH,,
-SOC;.salky, -SO,Cy.salky, -Cs.1pheterocyclic ring or -Cs_jpheteroaryl; or

R4 combines with Rs, to form C=0, a C;.jpcarbocyclic ring, or a C;_jpheterocyclic ring which
contains at least one atom selected from N, O or S, and each of the ring systems is independently
optionally substituted deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl,
Ciealkoxy, Cisalkyl, -NH(C;.¢alkyl), -N(C;¢alkyl),, -S-Ci_ealkyl, -SO,C;.salkyl, or -Cs_scarbocyclic;

Ar; 1s selected from Cg.jparyl, Cs.jocarbocyclic ring, Cs.joheterocyclic ring, or Cs.jpheteroaryl,
and each of the heterocyclic ring and heteroaryl contains at least one atom selected from N, O or S;
and each of the ring systems is independently optionally substituted with one or more of deuterium,;
halogen; -CN; -OH; -NH;; -NO,; carbonyl; =0; oxo; C;.salkyl; C;.salkoxy; or Ci.¢alkyl or C;_salkoxy
independently substituted with deuterium, halogen, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0,
Ciealkoxy, Cyialkyl, -NH(C.¢alkyl), -N(C,_salkyl),, -S-C;_¢alkyl, -SO,C;.salkyl, or -C;_gcarbocyclic;

Ar; 1s selected from Cg joaryl, Cs.jocarbocyclic ring, Cs.joheterocyclic ring, or Cs.jpheteroaryl,
and each of the heterocyclic ring and heteroaryl contains at least one atom selected from N, O or S;
and each of the ring systems is independently optionally substituted with one or more of deuterium,;
halogen; -CN; -OH; -NH;; -NO,; carbonyl; =0; oxo; C;.salkyl; C;.salkoxy; or Ci.¢alkyl or C;_salkoxy
independently substituted with deuterium, halogen, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0,
Ciealkoxy, Cisalkyl, -NH(C;.¢alkyl), -N(C;¢alkyl),, -S-Ci_ealkyl, -SO,C;.salkyl, or -Cs_scarbocyclic;

2. The compound or pharmaceutically acceptable salt thereof of claim 1, wherein Z is selected
from -H, deuterium, -F, -Cl, -Br, -I, -NH,, -CN, -OH, -Nj3, -NO,, carboxyl, C;.salkyl, C;salkoxy,
Crealkenyl, C,s alkynyl, 6-membered aryl, 7-membered aryl, 8-membered aryl, S-membered
heteroaryl, 6-membered heteroaryl, 7-membered heteroaryl, 8-membered heteroaryl, 5-membered

heterocyclic ring, 6-membered heterocyclic ring, 7-membered heterocyclic ring, 8-membered
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heterocyclic ring, 5-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered
carbocyclic ring, or 8-membered carbocyclic ring, and each of the heteroaryl and heterocyclic ring
contains 1, 2 or 3 heteroatoms selected from N, O or S; and each of which is independently optionally
substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxy],
Cisalkoxy, or Cy_ealkyl.

3. The compound or pharmaceutically acceptable salt thereof of claim 1 or 2, wherein Z 1is
selected from -H, deuterium, -F, -Cl, -Br, -I, -NH;, -CN, -OH, -N;, -NO,, carboxyl, Cj.;alkyl,
Cisalkoxy, Caaalkenyl, C,4 alkynyl, 6-membered aryl, S-membered heteroaryl, 6-membered
heteroaryl, S-membered heterocyclic ring, 6-membered heterocyclic ring, S-membered carbocyclic
ring, or 6-membered carbocyclic ring, and each of the heteroaryl and heterocyclic ring contains 1 or 2
heteroatoms selected from N, O or S; and each of which is independently optionally substituted with
deuterium, -F, -Cl, -Br, -I, -NH;, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;;alkoxy, or
Cialkyl.

4. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-3, wherein
7 1s selected from -H, deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -Nj3, -NO,, carboxyl, methyl, ethyl,
propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, ethylene, 6-membered aryl, S-membered
heteroaryl, 6-membered heteroaryl, S-membered heterocyclic ring, 6-membered heterocyclic ring,
S-membered carbocyclic ring, or 6-membered carbocyclic ring, and each of the heteroaryl and
heterocyclic ring contains 1 or 2 heteroatoms selected from N or O; and each of which is
independently optionally substituted with deuterium, -F, -C1, -Br, -1, -NH;, -CN, -OH, -NO,, carbonyl,
=0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy or iSopropoxy.

5. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-4, wherein
7 1s selected from -H, deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -Nj3, -NO,, carboxyl, methyl, ethyl,
propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, and each of which is independently
optionally substituted with deuterium, -F, -CI, -NH,, -CN, -OH, carbonyl, =0, oxo, carboxyl, methy],
ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy or isopropoxy.

6. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-5, wherein
Z 1s selected from -H, deuterium, methyl, -CHD,, -CH,D, -CD;, ethyl, -CHF,, -CH,F, -CF;5 or
carboxyl.

7. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-6, wherein

L; and L, are independently CR;,Rzp,, or NR,.
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8. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-7, wherein
each of Ry, and Ry, is independently selected from -H, deuterium, -NH,, -CN, -OH, carbonyl, =0, oxo,
carboxyl, -CO-Cisalkyl, -COOC;salkyl, -Cj.salkylene-CO-C.¢alkyl, -Cjsalkoxy, -Ci.salkyl,
-Cpealkenyl; or -C,.salkynyl, and each of which is independently optionally substituted with
deuterium, -F, -Cl, -Br, -I, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;_salkoxy, C;.salkyl,
-NH(C;.salkyl), -N(C;_ealkyl),, -S-Ci.salkyl, or -SO,Ci.salkyl.

9. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-8, wherein
each of Ry, and Ry, is independently selected from -H, deuterium, -NH,, -CN, -OH, carbonyl, =0, oxo,
carboxyl, -CO-Cj.alkyl, -COOC;.;alkyl, -C;_salkylene-CO-C;;alkyl, -C;.salkoxy, or -C;.zalkyl, and
each of which is independently optionally substituted with deuterium, -F, -Cl, -Br, -I, -NH,, -CN, -OH,
-NO,, carbonyl, =0, oxo, carboxyl, C;_salkoxy, C;_salkyl, -NH(C;.salkyl), -N(C;salkyl),, -S-C;_salkyl,
or -SO,C;zalkyl.

10. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-9, wherein
each of Ry, and Ry, 1s independently selected from -H, deuterium, -OH, carbonyl, =0, oxo, carboxyl,
methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy or isopropoxy, and each of which is
independently optionally substituted with deuterium, -F, -C1, -Br, -1, -NH;, -CN, -OH, -NO,, carbonyl,
=0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy or iSopropoxy.

11. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-10,
wherein each of Ry, and Ry, 1s selected from independently -H, deuterium, methyl, -CHD,, -CH;D,
-CD;, ethyl, -CHF,, -CH,F, -CF3, or carboxyl.

12. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-11,
wherein each of Ry, and Ry, 1s independently -H or deuterium.

13. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-12,
wherein L; is -CH,-, -CH(COOH)-, or -NH-, and L, is -NH- or -CH,-.

14. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-13,
wherein L; 1s -CH»-, and L, 1s -NH-.

15. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-14,
wherein Ry, Ry, and Rys is independently selected from deuterium, -F, -Cl, -Br, -1, -CN, -OH, -NH,,
-NO,, -NH(C;.salkyl), -N(Cj.salkyl);, -COOH, -CONH,, -CO-C,salkyl, -S-C;.salkyl, -SO-Cy.salkyl,
-S0O,, -SO,C;salkyl, C;iealkyl, C;salkoxy, -CO-C;.gheterocyclic ring, Cs.gcarbocyclic ring, Cs.saryl,
Cs_sheterocyclic ring, or Csgheteroaryl, and each of the heterocyclic ring and heteroaryl

independently optionally contains 1, 2 or 3 heteroatoms selected from N, O or S; and each of which is
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independently optionally substituted with deuterium, -F, -C1, -Br, -1, -NH,, -CN, -OH, -NO,, carbonyl,
=0, oxo, carboxyl, Cigalkoxy, Cisealkyl, -NH(C;ealkyl), -N(Ci.salkyl),, -S-C,salkyl, or
-S0,Cy.6alkyl.

16.  The compound or pharmaceutically acceptable salt thereof of any one of claims 1-15,
wherein Ry, Ry, and Rys is independently selected from deuterium, -F, -Cl, -Br, -1, -CN, -OH, -NH,,
-NO,, -NH(C;.salkyl), -N(C;j_salkyl),, -COOH, -CONH,, -CO-C, salkyl, -S-C;_salkyl, -SO-Cy.zalkyl,
-S0O,, -SO,Cy.5alkyl, Cyi;slkyl, Ciisalkoxy, -CO-Csgheterocyclic ring, 3-membered carbocyclic ring,
4-membered carbocyclic ring, S-membered carbocyclic ring, 6-membered carbocyclic ring,
7-membered carbocyclic ring, 8-membered carbocyclic ring, 5-membered aryl, 6-membered aryl,
3-membered heterocyclic ring, 4-membered heterocyclic ring, S-membered heterocyclic ring,
6-membered heterocyclic ring, 7-membered heterocyclic ring, 8-membered heterocyclic ring,
S-membered heteroaryl or 6-membered heteroaryl, and each of the heterocyclic ring and heteroaryl
independently optionally contains 1, 2 or 3 heteroatoms selected from N, O or S; and each of which is
independently optionally substituted with deuterium, -F, -C1, -Br, -1, -NH;, -CN, -OH, -NO,, carbonyl,
=0, oxo, carboxyl, Cjsalkoxy, Cisalkyl, -NH(C;salkyl), -N(Ci.salkyl),, -S-C,salkyl, or
-S0,Cy.zalkyl.

17. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-16,
wherein Ry, Ry, and Rys is independently selected from deuterium, -F, -Cl, -Br, -1, -CN, -OH, -NH,,
-NO,, -NH(C;.salkyl), -N(C;j_zalkyl),, -COOH, -CONH,, -CO-C, salkyl, -S-C;_salkyl, -SO-Cy.zalkyl,
-S0O,, -SO,Cy;alkyl, Cislkyl, Ciisalkoxy, -CO-4-membered heterocyclic ring, -CO-5-membered
heterocyclic ring, -CO-6-membered heterocyclic ring, 3-membered carbocyclic ring, 4-membered
carbocyclic ring, 5-membered carbocyclic ring, 6-membered carbocyclic ring, 6-membered aryl,
3-membered heterocyclic ring, 4-membered heterocyclic ring, S-membered heterocyclic ring,
6-membered heterocyclic ring, 7-membered heterocyclic ring, 8-membered heterocyclic ring,
S-membered heteroaryl or 6-membered heteroaryl, and each of the heterocyclic ring and heteroaryl
independently optionally contains 1 or 2 heteroatoms selected from N, O or S; and each of which is
independently optionally substituted with deuterium, -F, -C1, -Br, -1, -NH,, -CN, -OH, -NO,, carbonyl,
=0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy,
-NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -N(CHjs),, -SCH3, or -SO,CHs.

18. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-17,
wherein Ry, Ry, and Rys is independently selected from deuterium, -F, -Cl, -Br, -1, -CN, -OH, -NH,,
-NO,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl,
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-NHpropyl, -NHisopropyl, -N(CH3),, -COOH, -CONH,, -COCHj;, -COCH,CHj3;, -CO-C(CHs),,
-SCH3;, -SOCHjs;, -SO,, -SO,CH3;, -CO-4-membered heterocyclic ring, -CO-5-membered heterocyclic
ring, -CO-6-membered heterocyclic ring, 3-membered carbocyclic ring, 4-membered carbocyclic ring,
S-membered carbocyclic ring, 6-membered aryl, 3-membered heterocyclic ring, 4-membered
heterocyclic ring, S-membered heterocyclic ring, 6-membered heterocyclic ring, 5-membered
heteroaryl or 6-membered heteroaryl, and each of the heterocyclic ring and heteroaryl independently
optionally contains 1 or 2 heteroatoms selected from N, O or S; and each of which is independently
optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH;, -CN, -OH, -NO,, carbonyl, =0, oxo,
carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy.

19.  The compound or pharmaceutically acceptable salt thereof of any one of claims 1-18,
wherein Ry, Ry, and Rys is independently selected from deuterium, -F, -Cl, -Br, -1, -CN, -OH, -NH,,
-NO,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl,
-NHpropyl, -NHisopropyl, -N(CHs),, -COOH, -CONH,, -COCH;, -COCH,CHj3;, -CO-CH(CHs),,

0] o) 0 NH
»,%P,AD’,%L,%D,%Q,%D,?F ,%C"j,

-SCH;, -SOCH;, -SO,, -SO,CH;, *2

H
OO0 L00-0 0
%LQ,%L),A A ,%N,mNJ,a RS RS

N/\ N/\

N

v NN N
D00 R e do b0 o D -
N7 \ NH

LGNS

N or m ; and each of which is independently optionally substituted with deuterium, -F, -Cl,
-NH,, -CN, -OH, carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy,
Propoxy, 1SOpropoxy.

20.  The compound or pharmaceutically acceptable salt thereof of any one of claims 1-19,
wherein Ry, Ry, and Ry; is independently selected from deuterium, -F, -Cl, -CN, -OH, methyl, ethyl,
isopropyl, -NHmethyl, -COOH, -CON(CHj3),,-COCHj3;, -COCH,CHj3, -CO-CH(CHs;),, -CO-C(CHs)s,
-COCF;3, -SOCHs;, -S0O,, -SO,CHj3, -CHF,, -CF;, -CH(F) CHs;, -C(F),CHs, -OCHs, -OCF;, -CH,OH,
-CH,CH,OH, -CHOHCH;_ -CH,F, -CH,D, CHD,, -CD;, -CH,CH,F, -CH,CHF,, -CH,CDs, -CH,CF5,
-CH,CH,NH,, -CH,CH,NHCH3;, -CH,CH,N(CHs),, -CH,CH,CH,F, -CH,CH,CD3, -CH,CH,CF3,
-CH,N(CH3);, -CH(CH;3)(CD;), -CH(CF3);, -CH(CDs),, -CH;NHmethyl, -CH,NHethyl,
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21. The compound or pharmaceutlcally acceptable salt thereof of any one of claims 1-20,
wherein W; 1s CRy, and W5 1s CR,,.

22. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-21,
wherein Ry, is independently selected from -H; -F; -Cl; -Br; -I; -NH,; -CN; -OH; -NO;; carboxyl;
-Ci.salkyl; -Cisalkoxy; -Cialkyl or -Cisalkoxy substituted with deuterium, -F, -Cl, -Br, -1, -NH,,
-CN, -OH, -NO,, carboxyl, -C;.;alkyl or -C;_zalkoxy.

23. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-22,
wherein Ry, 1s independently selected from -H; -F; -Cl; -Br; -NH,; -CN; -OH; -NO,; carboxyl; methy];
ethyl; propyl; isopropyl; methoxy; ethoxy; propoxy; isopropoxy; -C;salkyl or -C;salkoxy substituted
with deuterium, -F, -Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, methyl, ethyl, propyl, isopropyl,
methoxy, ethoxy, propoxy or iSopropoxy.

24. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-23,
wherein Ry, 1s independently -H, deuterium, -F, -CN or methyl.

25. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-24,
wherein Ry, 1s -H, -F or -CN.

26. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-25,
wherein W; 1s CH or N, and W, 1s CH, CF or N.

27. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-26,

wherein Wi 1s N, and W> 1s N.
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28. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-27,
wherein each X; and X is independently selected from -H, deuterium, -CN, -OH, -NH,, carboxy],
Ciealkyl, Ci.salkoxy, -Cjsalkylene-NR;R;, -Cjsalkylene-O-Ci.galkyl, -Cj.salkylene-CO-OR,,

-Ci.salkylene-CO-NR,R3, -Cisalkylene-NR,CO-NR;R;, -Cisalkylene-NR,-COC;¢alkyl,
-Ciealkylene-Cs.joheterocyclic  ring, -Cjealkylene-Cs.jpoheteroaryl, -CO-C;.salkylene-NR;Rj,
-CO-C;.joheterocyclic ring, -0O-C;alkylene-CO-OR,, -0-Cjsalkylene-CO-NR;R;,
-O-Cyalkylene-NR;R3, -0-C;.joheterocyclic ring, -O-C;_jpcarbocyclic ring,
-NR,-Ci.salkylene-NR;R3, -NR;-C;.salkylene-Cs_joheterocyclic ring,

-NR;-C;_alkylene-Cs.jpheteroaryl, -NR;-CO-Cs.joheteroaryl, -CO-OR;, -CONH,, -CO-NR,OR,,
-CO-NR:R;, -NRzR3;, -N(R)(C=0)R;, -NR)(C=0){NR:R;, -N(R,)(C=0)OR;,-SO,NR:R3,
NR,;SO;R;,COR;,SO5R;, Ce.10aryl, or Cs.joheteroaryl; and each of which is independently optionally
substituted with R,; and each R, is independently deuterium, -F, -Cl, -Br, -I, -CN, -OH, -NH;, -NO,,
oxo, -CONH,,-SO,NH,, -NH(C;ealkyl), -N(Cj.salkyl),, -Ciealkyl, -Ci.salkoxy, -S-Ci.salkyl,
-S0O,C1alkyl, -NHSO,C;galkyl, -COC,salkyl, -CO-C;_alkoxy, -NHCO-C,salkoxy, -O-OC;.salkyl,
or carboxyl.

29. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-28,
wherein each X; and X is independently selected from -H, deuterium, -CN, -OH, -NH,, carboxy],
Ciealkyl, Ci.salkoxy, -Cjsalkylene-NR;R;, -Cjsalkylene-O-Ci.galkyl, -Cj.salkylene-CO-OR,,
-Ciealkylene-CO-NR;R;,  -Cialkylene-NR,CO-NR;R;, -Cjsalkylene-Cs.gheterocyclic  ring,
-Ci.salkylene-Cs.ipheteroaryl, -CO-C;_gheterocyclic ring, -0-C;.qoheterocyclic ring,
-O-Cjgcarbocyclic  ring, -NR;-C;salkylene-NR;R;, -NR,-Ci_salkylene-C; gheterocyclic  ring,
-NR;-C;_alkylene-Cs.ipheteroaryl, -NR,-CO-Cs_jpheteroaryl, -CO-OR,, -CO-NR,OR;, -CO-NR;R;,
-NR:R3, -N(R2)(C=0)qR2, -N(R2)(C=0)NR2R3, -N(R2)(C=0),0R;, -SO:NR:R3, -NR,SO;R,, -CORy,
or -SO;R;; and each of which is independently optionally substituted with R,; and each R, is
independently deuterium, -F, -Cl, -Br, -I, -CN, -OH, -NH,, -NO,, oxo, -CONH,,-SO,NH,,
-NH(C;.salkyl), -N(C;_salkyl),, -Cy.salkyl, -C.zalkoxy, -S-Csalkyl, -SO,C,salkyl, -NHSO,C.5alkyl,
-COC;.;alkyl, -CO-C;salkoxy, -NHCO-C;_salkoxy, -O-OC;_salkyl, or carboxyl.

30. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-29,
wherein each X; and X is independently selected from -H, deuterium, -CN, -OH, -NH,, carboxy],
Cisalkyl, Cisalkoxy, -Cisalkylene-NR;Rj;, -Cj.salkylene-O-Ci.;alkyl, -Cj.;alkylene-CO-OR,,
-Cisalkylene-CO-NR3R;,  -Ciisalkylene-NR,CO-NR;R;,  -Cisalkylene-Csgheterocyclic  ring,
-Ci.salkylene-Cs.gheteroaryl, -CO-C;_heterocyclic ring, -O-C;.carbocyclic ring,
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-NR;-C;.;alkylene-NR;R;, -NR,-Ci.;alkylene-Csgheterocyclic  ring, -CO-OR,;, -CO-NR,OR,,
-CO-NR:R3, -N(R2)(C=0)4R;, -N(R2)(C=0){NR:R3, -N(R2)(C=0)qOR2, -SO,NRyR3, -NR;SO;R;,
-COR,, or -SO,R,; and each of which is independently optionally substituted with R,; and each R, is
independently deuterium, -F, -Cl, -Br, -1, -CN, -OH, -NH,, -NO,, oxo, -CONH,,-SO,NH,, -NHmethy]l,
-NHethyl, -NHpropyl, -NHisopropyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy,
1sopropoxy or carboxyl.

31. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-30,
wherein each X; and X is independently selected from -H, deuterium, -CN, -OH, -NH,, C;.;alkyl, or
Ci.;alkoxy; and each of which is independently optionally substituted with substituent R,; and each of
R. is independently deuterium, -F, -Cl, -Br, -CN, -OH, -NH,, oxo, methyl, ethyl, propyl, isopropyl,
methoxy, ethoxy, propoxy, isopropoxy or carboxyl.

32. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-31,
wherein each X; and X; is independently selected from -H, deuterium, -CN, -OH, -NH,, methyl, ethyl,
propyl, 1sopropyl, methoxy, ethoxy, propoxy, or isopropoxy; and each of which is independently
optionally substituted with R,; and each R, is independently deuterium, -F, -CI, -CN, -OH, -NH,,
methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy or carboxyl.

33. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-32,
wherein each X; and X; is independently selected from -H, deuterium, methyl, -CHD,, -CH,D, -CD;,
ethyl, or methyl substituted with one or more F.

34. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-33,
wherein each X; and X; i1s independently -H, methyl, ethyl, or -CFs.

35. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-34,
wherein X; and X; are both -H.

36. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-35,
wherein X; combines with X;, to form a Csgcarbocyclic ring, or a Cssheterocyclic ring which
contains 1, 2 or 3 selected from N, O or S, wherein each of the ring systems is independently
optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH;, -CN, -OH, -NO,, carbonyl, =0, oxo,
carboxyl, C;salkoxy, or C;salkyl.

37. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-36,
wherein X; combines with X5, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
S-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered carbocyclic ring,

8-membered carbocyclic ring, 3-membered heterocyclic ring, 4-membered heterocyclic ring,
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S-membered heterocyclic ring, 6-membered heterocyclic ring, 7-membered heterocyclic ring, or
8-membered heterocyclic ring, and each of the heterocyclic ring contains 1 or 2 selected from N, O or
S; wherein each of the ring systems is independently optionally substituted with deuterium, -F, -CI,
-Br, -1, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;_;alkoxy, or C;salkyl.

38. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-37,
wherein X; combines with X5, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
S-membered carbocyclic ring, 6-membered carbocyclic ring, 3-membered heterocyclic ring,
4-membered heterocyclic ring, S-membered heterocyclic ring, or 6-membered heterocyclic ring, and
each of the heterocyclic ring contains 1 or 2 selected from N or O; wherein each of the ring systems is
independently optionally substituted with deuterium, -F, -C1, -Br, -1, -NH;, -CN, -OH, -NO,, carbonyl,
=0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or i1SOpropoxy.

39. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-38,
wherein X; combines with X5, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
or 5-membered carbocyclic ring, wherein each of the ring systems is independently optionally
substituted with deuterium, -F, -Cl, methyl or ethyl.

40. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-39,
wherein X; combines with X;, to form a 5-membered bridge ring.

41. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-40,
wherein two X; can be joined together to form a Cs.jpcarbocyclic ring or a Cs_jpheterocyclic ring
which contains 1, 2 or 3 heteroatoms selected from N, O or S, and each of which is independently
optionally substituted with deuterium, -F, -CI, -Br, -1, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo,
carboxyl, Ci.salkoxy, Cisalkyl, -NH(C,salkyl), -N(C;ealkyl),, -S-Ci.salkyl, -SO,C;ealkyl, or
-C;.6carbocyclic ring.

42. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-41,
wherein two X; can be joined together to form a 3-membered carbocyclic ring, 4-membered
carbocyclic ring, S-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered
carbocyclic ring, 8-membered carbocyclic ring, 3-membered heterocyclic ring, 4-membered
heterocyclic ring, S-membered heterocyclic ring, 6-membered heterocyclic ring, 7-membered
heterocyclic ring or 8-membered heterocyclic ring, and each of the heterocyclic ring contains 1 or 2
heteroatoms selected from N, O or S; and wherein the ring systems is independently optionally

substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxy],
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Cisalkoxy, Cisalkyl, -NH(C;.salkyl), -N(Cj.salkyl),, -SO,C;.salkyl, 3-membered carbocyclic ring,
4-membered carbocyclic ring, S-membered carbocyclic ring, or 6-membered carbocyclic ring.

43. The compound or pharmaceutically acceptable salt thereof of any one of claims
1-42,wherein two X; can be joined together to form a two X; can be joined together to form a
3-membered carbocyclic ring, 4-membered carbocyclic ring, S5-membered carbocyclic ring,
6-membered carbocyclic ring, 3-membered heterocyclic ring, 4-membered heterocyclic ring,
S-membered heterocyclic ring, or 6-membered heterocyclic ring, and each of the heterocyclic ring
contains 1 or 2 heteroatom selected from N or O; and wherein the ring systems is independently
optionally substituted with deuterium, -F, -CI, -Br, -1, -NH;, -CN, -OH, -NO,, carbonyl, =0, oxo,
carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, -NHisopropyl, or 3-membered carbocyclic ring.

44. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-43,
wherein two X; can be joined together to form a 3-membered carbocyclic ring, 4-membered
carbocyclic ring, S-membered carbocyclic ring, 3-membered heterocyclic ring, 4-membered
heterocyclic ring, 5-membered heterocyclic ring, and each of which is independently optionally
substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxy],
methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or isopropoxy.

45. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-44,
wherein two X; can be joined together to form a cyclopropyl, cyclobutyl, cyclopentyl, and each of
which is independently optionally substituted with deuterium, -F, -CI, -NH;, -CN, -OH, oxo, carboxy],
methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or isopropoxy.

46. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-45,
wherein two X; can be joined together to form a cyclopropyl or cyclobutyl.

47. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-46,
wherein each of R, and Rj is independently selected from -H, deuterium, -F, -Cl, -Br, -I, -CN, -OH,
-N3, -NO,, Cisalkyl, C;galkoxy, Cyealkenyl, -NH(Ci.salkyl), -N(Cisalkyl),, -NH-O-Ci.salkyl,
-NH-C;_alkylene-O-C;_alkylene, Cs.joheterocyclic ring or Cs.jpcarbocyclic ring, and each of the
heterocyclic ring contains 1, 2 or 3 heteroatoms selected from N, O or S; and each of which is
independently optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH;, -CN, -OH, -NO,, carbony],
=0, oxo, carboxyl, Ci;salkoxy, Cisalkyl, -NH(Ci.salkyl), -N(C;.salkyl),, -S-Cisalkyl, -SO,Ci.zalkyl,

or -C;_¢carbocyclic ring.
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48. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-47,
wherein each of R, and Rj is independently selected from -H, deuterium, -F, -Cl, -Br, -I, -CN, -OH,
-N3, -NO,, Cisalkyl, Cjsalkoxy, Cyasalkenyl, -NH(Ci.alkyl), -N(Cisalkyl),, -NH-O-Ci.salkyl,
-NH-C;.;alkylene-O-C;_salkylene,5-membered heterocyclic ring, 6-membered heterocyclic ring,
7-membered heterocyclic ring, 8-membered heterocyclic ring, 9-membered heterocyclic ring,
S-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered carbocyclic ring,
8-membered carbocyclic ring, or 9-membered carbocyclic ring, and each of the heterocyclic ring
contains 1 or 2 heteroatoms selected from N, O or S; and each of which is independently optionally
substituted with deuterium, -F, -Cl, -Br, -I, -NH;, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxy],
methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl,
-NHpropyl, -NHisopropyl, -N(CH3),, -SCHs;, -SO,CHs, or 3-membered carbocyclic ring.

49. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-48,
wherein each of R, and Rj is independently selected from -H, deuterium, -F, -Cl, -Br, -I, -CN, -OH,
-N3, -NO,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, -NHisopropyl, -NHOCH;, -NHOCH,CH3;, -NHCH,OCH3;, -NHOCH,CH,CH3;,
-NHCH,OCH,CH;, -NHCH,CH,OCH;, -NHOCH(CHs),, 5-membered heterocyclic ring,
6-membered heterocyclic ring, S-membered carbocyclic ring, or 6-membered carbocyclic ring, and
each of the heterocyclic ring contains 1 or 2 heteroatoms selected from N or O; and each of which is
independently optionally substituted with deuterium, -F, -Cl, -NH;, -CN, -OH, carbonyl, =0, oxo,
carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, -NHisopropyl, -N(CHj3),, -SCH;, -SO,CHj3;, or 3-membered carbocyclic ring.

50. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-49,
wherein each of R, and Rj is independently selected from -H, deuterium, -F, -Cl, -CN, -OH, methy],
ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropyl or
-NHisopropyl, and each of which is independently optionally substituted with deuterium, -F, -Cl,
-NH,, -CN, -OH, carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy,
Propoxy Or i1SOPropoxy.

51. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-50,
wherein each of R, and Rj is independently selected from -H, deuterium, -F, -Cl, -CN, -OH, methy],
ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropy],
-NHisopropyl, -N(CHs),, -SCH3;, -SO,CH3, -CH,F, -CHF,, -CF;, -CH,D, CHD,, -CDs, -CH,CH_F,
-CH,CHF,, -CH,CDs, -CH,CF3, -CH,CH,NH,, -CH,CH,NHCH3, -CH,CH,N(CHs;),, -CH,CH,CH,F,
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-CH,CH,CDs;, -CH,CH,CF3;, -CH)N(CH;3),, -CH(CH;)(CD;), -CH(CFs);, -CH(CDs),,
-CH;NHmethyl, -CH,NHethyl, -CH,NHpropyl, or -CH,NHisopropyl.

52. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-51,
wherein q is 0, 1 or 2.

53. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-52,
whereinpis 0, 1, 2 or 3.

54. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-53,
wherein 'Y 1s selected from O, S, SO, -(CH)nCO-(CH2)w-, -(CH2)nSO,-(CHp)y-, or
-(CH2)mCR4R5-(CH2)m-.

55. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-54,
wherein Y is selected from O, -(CH;),CO-(CHz)m-, -(CH2)mSO2-(CH)m-, or -(CH2)mCR4Rs-(CHy) -

56. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-55,
whereinm is 0, 1 or 2.

57. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-56,
wherein R4 and Rs is independently selected from -H; deuterium; -F; -Cl; -Br; -I; -CN; carbonyl; =O;
oxo, carboxyl, Cjsalkoxy; Cisalkyl; or Cisalkyl or C;salkoxy independently substituted with
deuterium, -F, -Cl, -Br, -I, -NH;, -CN, -OH, -NO,, carboxyl, oxo, =0, -CONH,, -C;.salkoxy,
-Cyealkyl, -Ci.alkylene-O-C;_galkyl, -Ci.salkylene-COOH, -Cisalkylene-NHCONH;,
-CO-N(Cyalky),, -Ci.galkylene-NHCO-C;.salkyl, -CO-CO-N(C;alkyl),, -CO-Csalkyl, -SONH,,
-SO,NH;, -SOC;salky, -SO,C,salky, -C;_gheterocyclic or -Cs.jpheteroaryl; or

R, combines with Rs, to form C=0, a C;gcarbocyclic ring, or a Cs_gheterocyclic ring which
contains at least one atom selected from N, O or S, and each of which is independently optionally
substituted deuterium, -F, -Cl, -Br, -1, -NH;, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;_salkoxy,
Ciealkyl, -NH(C;_galkyl), -N(Ci-salkyl),, -S-C;alkyl, -SO,C;.salkyl, or -C;_¢carbocyclic.

58. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-57,
wherein R4 and Rs is independently selected from -H; deuterium; -F; -Cl; -Br; -I; -CN; carbonyl; =O;
oxo; carboxyl, Cj.ialkoxy; Cisalkyl; or Ciealkyl or C;salkoxy independently substituted with
deuterium, -F, -Cl, -Br, -I, -NH;, -CN, -OH, -NO,, carboxyl, oxo, =0, -CONH,, -C;.;alkoxy,
-Cy.salkyl, -Ci.salkylene-O-C;_zalkyl, -Ci.;alkylene-COOH, -Ci.salkylene-NHCONH,;,
-CO-N(Cy.salky),, -Cisalkylene-NHCO-Cyzalkyl, -CO-CO-N(Calkyl),, -CO-C,salkyl, -SONH,,
-SO,NH;, -SOC;.salky, -SO,Cy.;alky, 3-membered heterocyclic ring, 4-membered heterocyclic ring,

S-membered heterocyclic ring, 6-membered heterocyclic ring, 7-membered heterocyclic ring,
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8-membered heterocyclic ring, 5-membered heteroaryl, 6-membered heteroaryl, 7-membered
heteroaryl, or 8-membered heteroaryl; and each of the heterocyclic ring and heteroaryl contains 1, 2 or
3 heteroatoms selected from N, O or S; or

R4 combines with Rs, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
S-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered carbocyclic ring,
8-membered carbocyclic ring, 3-member heterocyclic ring, 4-member heterocyclic ring, 5-member
heterocyclic ring, 6-member heterocyclic ring, 7-member heterocyclic ring, or 8-member heterocyclic
ring, and each of the heterocyclic ring contains 1, 2 or 3 heteroatoms selected from N, O or S; and each
of which is independently optionally substituted deuterium, -F, -Cl, -Br, -1, -NH;, -CN, -OH, -NO,,
carbonyl, =0, oxo, carboxyl, Cisalkoxy, C;salkyl, -NH(C;.;alkyl), -N(C;salkyl),, -S-Cisalkyl,
-S0O,C;.salkyl, 3-membered carbocyclic ring, 4-membered carbocyclic ring, S-membered carbocyclic
ring, or 6-membered carbocyclic ring.

59. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-58,
wherein R4 and Rs is independently selected from -H; deuterium; -F; -Cl; -Br; -I; -CN; carbonyl; =O;
oxo; carboxyl, methyl; ethyl; propyl; isopropyl; methoxy; ethoxy; propoxy; isopropoxy; or C;_salkyl
or C;alkoxy independently substituted with deuterium, -F, -CI, -Br, -1, -NH,, -CN, -OH, -NO,,
carboxyl, oxo, =0, -CONH,, -C;_salkoxy, -C;_salkyl, -C;zalkylene-O-C;.;alkyl, -C;_salkylene-COOH,
-Cisalkylene-NHCONH,, -CO-N(Cy.salky)s, -Cisalkylene-NHCO-Cysalkyl, -CO-CO-N(C;salkyl),,
-CO-Cy;alkyl, -SONH,;, -SO,NH,, -SOC,;alky, -SO,C;.;alky, 3-membered heterocyclic ring,
4-membered heterocyclic ring, S-membered heterocyclic ring, 6-membered heterocyclic ring, or
6-membered heteroaryl; and each of the heteroaryl contains 1, 2 or 3 heteroatoms selected from N or
O; each of the heterocyclic ring contains 1 or 2 heteroatoms selected from N or O; or

R4 combines with Rs, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
S-membered carbocyclic ring, 6-membered carbocyclic ring, 3-member heterocyclic ring, 4-member
heterocyclic ring, S-member heterocyclic ring, or 6-member heterocyclic ring, and each of the
heterocyclic ring contains 1, or 2 heteroatoms selected from N or O; and each of which is
independently optionally substituted deuterium, -F, -Cl, -Br, -I, -NH,, -CN, -OH, -NO,, carbonyl, =0,
oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, -NHisopropyl, -SCH3;, -SO,CHj3, or 3-membered carbocyclic ring.

60. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-59,
wherein R4 and Rs is independently selected from -H; deuterium; -F; -Cl; -Br; -I; -CN; carbonyl; =O;
oxo; carboxyl; methyl; ethyl; propyl; isopropyl; methoxy; ethoxy; propoxy; isopropoxy; or C;_salkyl
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or C;alkoxy independently substituted with deuterium, -F, -CI, -Br, -1, -NH,, -CN, -OH, -NO,,
carboxyl, oxo, =0, -CONH,;, methy]l, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, iSopropoxy,
-NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -CH,OCHj3, -CH,OCH,CHj3;, -CH,OCH(CHs),,
-NHOCH,CH;, -CH,-NHCONH,, -CO-N(CHs),, -CH,-NHCO-Cj.;alkyl, -CO-CH;, -SONH,,
-SO,NH;, -SOCHj3;, -SO,CHj;, 3-membered heterocyclic ring which contains 1 heteroatoms selected
from N or O; or

R4 combines with Rs, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
S-membered carbocyclic ring, 4-member heterocyclic ring, or S-member heterocyclic ring, and each
of the heterocyclic ring contains 1 heteroatoms selected from N or O; and each of which is
independently optionally substituted deuterium, -F, -Cl, -Br, -I, -NH,, -CN, -OH, -NO,, carbonyl, =0,
oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, -NHisopropyl, -SCH3;, -SO,CHj3, or 3-membered carbocyclic ring.

61. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-60,
wherein R4 and Rs is independently selected from -H; deuterium; -F; -Cl; -Br; -I; -CN; carbonyl; =O;
oxo; carboxyl; methyl; ethyl; propyl; isopropyl; methoxy; ethoxy; propoxy; isopropoxy; or methyl,
ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy or isopropoxy independently substituted with
deuterium, -F, -Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, -CONH,, methyl, ethyl, propyl,
isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, or
-NHisopropyl; or

R4 combines with Rs, to form a cyclopropyl, cyclobutyl, cyclopentyl, 4-membered heterocyclic
ring, S-membered heterocyclic ring, and each of the heterocyclic ring contains 1 heteroatoms selected
from O; and each of which is independently optionally substituted deuterium, -F, -Cl, -Br, -NH;, -CN,
-OH, carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy,
isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, or -NHisopropyl.

62. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-61,
wherein Ry and Rs is independently selected from -H; deuterium; -F; -Cl; methyl; ethyl; propyl;
isopropyl; methoxy; ethoxy; propoxy; isopropoxy; or methyl, ethyl, propyl independently substituted
with deuterium, -F, -Cl, -Br, -NH;, -CN, -OH, -NO,, carboxyl, oxo, =0, methyl, ethyl, propyl,
isopropyl, methoxy, ethoxy, propoxy, or iISOpropoxy; or

R4 combines with Rs, to form a cyclopropyl, cyclobutyl, or 4-membered heterocyclic ring which
contains 1 heteroatoms selected from O; and each of which is independently optionally substituted

deuterium, -F, -Cl, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, methyl, ethyl.
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63. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-62,
wherein R4 and Rs 1s independently selected from —H, deuterium, -F, methyl, -CH,D, -CHF,, -CH,F,
-CDzH, -CD3, -CF3, or

|
R4 combines with Rs, to form cyclopropyl, cyclobutyl, or O/j\‘e{
64. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-63,

wherein Y 1s selected from O, -CH;-, -CH,-CH,-, -CH,CF,-, -CF,CH;-, -CF;-, -CH(CHj3)-, -C(CHj3),-,

| | |
-CH(CF5)-, -CO-, -SO,-, -CH,-CO-, -CH,-SO,-, -CO-CH,-, -SO,-CH,-, V\((é\ , U\ *){ O/j\eji

Ay

BhAHYY

B

65. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-64,
wherein Ar; is selected from Ce.jparyl, Cs.gcarbocyclic ring, Cs.joheterocyclic ring, or Cs.jpheteroaryl,
and each of the heterocyclic ring and heteroaryl contains at least one atom selected from N, O or S;
and each of which is independently optionally substituted with one or more of deuterium; -F, -CI, -Br,
-1, -CN; -OH; -NH;; -NO,; carbonyl; =0; oxo; Cialkyl;, C,salkoxy; or C;ealkyl or C;alkoxy
independently substituted with deuterium, -F, -Cl, -Br, -1, -NH;, -CN, -OH, -NO,, carboxyl, oxo, =0,
Cisalkoxy, Cisalkyl, -NH(C,;¢alkyl), -N(Cy.salkyl),, -S-Ci.salkyl, -SO,C;_ealkyl, or -Cs.¢carbocyclic.

66. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-65,
wherein Ar, i1s a 6-membered aryl, 7-membered aryl, 8-membered aryl, 9-membered aryl,
3-membered carbocyclic ring, 4-membered carbocyclic ring, S5-membered carbocyclic ring,
6-membered carbocyclic ring, 7-membered carbocyclic ring, 8-membered carbocyclic ring,
3-membered heterocyclic ring, 4-membered heterocyclic ring, S-membered heterocyclic ring,
6-membered heterocyclic ring, 7-membered heterocyclic ring, 8-membered heterocyclic ring,
S-membered heteroaryl, 6-membered heteroaryl, 7-membered heteroaryl, 8-membered heteroaryl, or
9-membered heteroaryl; each of the heterocyclic ring and heteroaryl contains 1, 2, 3 heteroatoms
selected from N, O or S; and each of which is independently optionally substituted with one or more of
deuterium; -F, -Cl, -Br, -I, -CN; -OH; -NH,; -NO,;carbonyl; =0; oxo; Ci.;alkyl; C;salkoxy; or
Cisalkyl or Cizalkoxy independently substituted with deuterium, -F, -Cl, -Br, -I, -NH,, -CN, -OH,
-NO,, carboxyl, oxo, =0, C;salkoxy, Cisalkyl, -NH(C;salkyl), -N(C;salkyl),, -S-Cisalkyl,
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-S0O,C;.salkyl, 3-membered carbocyclic ring, 4-membered carbocyclic ring, S-membered carbocyclic
ring, or 6-membered carbocyclic ring.

67. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-66,
wherein Ar; is a 6-membered aryl, 7-membered aryl, 8-membered aryl, S-membered carbocyclic ring,
6-membered carbocyclic ring, 7-membered carbocyclic ring, 8-membered carbocyclic ring,
S-membered heterocyclic ring, 6-membered heterocyclic ring, 7-membered heterocyclic ring,
8-membered heterocyclic ring, 5-membered heteroaryl, 6-membered heteroaryl, 7-membered
heteroaryl, 8-membered heteroaryl, 9-membered heteroaryl; each of the heterocyclic ring and
heteroaryl contains 1, 2 heteroatoms selected from N, O or S; and each of which is independently
optionally substituted with one or more of deuterium; -F; -Cl; -Br; -I, -CN; -OH; -NH;; -NO;
carbonyl; =0; oxo; methyl; ethyl; propyl; isopropyl; methoxy; ethoxy; propoxy; isopropoxy; -CH,F;
-CHF,; -CF;; -CH;D; CHD,; -CD;; or Cisalkyl or Cjsalkoxy independently substituted with
deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, methyl, ethyl, propyl, isopropy],
methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl,
-N(CHs),,-SCHjs, -SO,CHs, or 3-membered carbocyclic ring.

68. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-67,
wherein Ar; is a 6-membered aryl, 5S-membered heteroaryl or 9-membered heteroaryl, and each of the
heteroaryl contains 1 or 2 heteroatoms selected from N, O or S; and each of which is independently
optionally substituted with one or more of deuterium, -F, -Cl, -Br, -CN, -OH, -NH,, carbonyl, =0, oxo,
methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -CH,F, -CHF,, -CF;, -CH,D,
CHD,, -CD;.

69. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-68,

oo 0 R R G,
%%@@@%%%% [ENy =W

)
v
or =/ ,and each of which is independently optionally substituted with one or more of deuterium,
-F, -Cl, -Br, -CN, -OH, -NH,, carbonyl, =0, oxo, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy,

propoxy, isopropoxy, -CH,F, -CHF,, -CF;, -CH;D, CHD,, -CDs.
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70. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-69,

% Cl i f : f‘{ ;: :”‘g ;i‘{ i k3

; N — ; i: F Cl F F
wherein Ar, is ‘N'N , CFe, CI | F, < F, ] ¢, a , F , ¢
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71. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-70,
wherein Ar; is selected from Ce.jparyl, Csscarbocyclic ring, Cs_sheterocyclic ring, or Cs.joheteroaryl,
and each of the heterocyclic ring and heteroaryl contains 1, 2 or 3 heteroatoms selected from N, O or S;
and each of which is independently optionally substituted with one or more of deuterium; -F; -Cl; -Br;
-I; -CN; -OH; -NH,;; -NO,; carbonyl, =0; oxo; Cjsalkyl;, C;salkoxy; or Cisalkyl or C;_alkoxy
independently substituted with deuterium, -F, -Cl, -Br, -1, -NH;, -CN, -OH, -NO,, carboxyl, oxo, =0,
Cisalkoxy, Cisalkyl, -NH(C,salkyl), -N(Cy.salkyl),, -S-Cisalkyl, -SO,C;_salkyl, or -Cs.gcarbocyclic.

72. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-71,
wherein Ar; 1s 6-membered aryl, 7-membered aryl, 8-membered aryl, 9-membered aryl, 3-membered
carbocyclic ring, 4-membered carbocyclic ring, S-membered carbocyclic ring, 6-membered
carbocyclic ring, 7-membered carbocyclic ring, 8-membered carbocyclic ring, 3-membered
heterocyclic ring, 4-membered heterocyclic ring, S-membered heterocyclic ring, 6-membered
heterocyclic ring, 7-membered heterocyclic ring, 8-membered heterocyclic ring, 5-membered
heteroaryl, 6-membered heteroaryl, 7-membered heteroaryl, or 8-membered heteroaryl; each of the
heterocyclic ring and heteroaryl contains 1, 2 or 3 heteroatoms selected from N, O or S; and each of

which is independently optionally substituted with deuterium; -F; -CI; -Br; -I; -CN; -OH; -NH;; -NO»;
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carbonyl; =0; oxo; Ci.alkyl; Cisalkoxy; or Cisalkyl or C;alkoxy independently substituted with
one or more of deuterium, -F, -Cl, -Br, -I, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, C;.;alkoxy,
Cisalkyl, -NH(C;salkyl), -N(Cizalkyl),, -S-Cialkyl, -SO,C;.salkyl, 3-membered carbocyclic ring,
4-membered carbocyclic ring, S-membered carbocyclic ring, or 6-membered carbocyclic ring.

73. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-72,
wherein Ar; is S-membered heteroaryl or 6-membered heteroaryl; each of the heteroaryl contains 1, 2
or 3 heteroatoms selected from N or S; and each of which is independently optionally substituted with
deuterium; -F; -Cl; -Br; -I, -CN; -OH; -NH,; -NO,; carbonyl; =0O; oxo; methyl; ethyl; propyl;
isopropyl; methoxy; ethoxy; propoxy; isopropoxy; or methyl, ethyl, propyl, isopropyl independently
substituted with one or more of deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0,
methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl,
-NHpropyl, -NHisopropyl, -N(CH3),,-SCHj3, -SO,CHs.

74. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-73,
wherein Ar; is 5S-membered heteroaryl which contains 1, 2 or 3 heteroatoms selected from N or S, and
which is independently optionally substituted with one or more of deuterium; -F; -Cl; -Br; -I; -CN;
-OH; -NH;; carbonyl; =0O; oxo; methyl; ethyl; propyl; isopropyl; methoxy;, ethoxy, propoxy;
isopropoxy; -CH,F, -CHF,, -CF;, -CH,D, CHD,, -CD;, -CH,;NHmethyl, -CH;NHethyl,
-CH,NHpropyl, -CH,NHisopropyl, -CH,N(CHjs),.

75. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-74,

\éf N :f’
=N ‘\:,—’/ | \> - 5 /N\ \; N\

independently optionally substituted with one or more of deuterium, -F, -Cl, -Br, -1, -CN, -OH, -NH,,

wherein Ar; 1is 0 , and which is
carbonyl, =0, oxo, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or isSopropoxy.

76. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-75,

W NG s N < N

}BQH A ) £ X/;NKH fﬂH 4 & A NH fX/;NKH
_ Z L) e

wherein Ar; is , S , NC , , N—/ { or F .

77. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-76,

wherein the compound is of Formula II:
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z |_1\<Y1:Y\2
N\(YS
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\th X, L2-Ar
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\A Iy

II
Wherein Z, Ly, L, Y1, Y2, Y3, X3, X, Y, Ary, Ar,, and p are as defined in claims 1-76.
78. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-77,

wherein the compound is of Formula I1I or IV:

Yi- Yis Yis
5 pal pal
N Y
N\% N N >
/
L2‘Ar1

Y \(
X1 T (X41)p X1 T
\r?l X, ~ MR CI \r?l X, L2-p
Y Y. Y.
\Arz \ArZ \Ar2
i v \%

Wherein Z, Ly, L, Y1, Y2, Xy, Xz, Y, Ary, Arp, and p are as defined in claims 1-77.
79. The compound or pharmaceutically acceptable salt thereof of any one of claims 1-78,

wherein the compound is of Formula V:

wherein,
Y5 is independently CH, CRy; or N;

Ry; is selected from deuterium, halogen, -CN, -OH, -NH,, -NO,, -NH(C,.salkyl),
-N(Ci.6alkyl),, -CO-Cyealkyl, -S-Cy.galkyl, -SO-C;.salkyl, -SO,, -SO,Cy.alkyl, Ci.salkyl,
Cisalkoxy, Cs.jpcarbocyclic ring, Ce.q0aryl, Cs.joheterocyclic ring or Cs_jpheteroaryl, and each of
the heterocyclic ring and heteroaryl contains 1, 2 or 3 heteroatoms selected from N, O or S; and
each of which 1s independently optionally substituted with deuterium, halogen, -NH,, -CN, -OH,
-NO,, carbonyl, =0, oxo, carboxyl, Ci.salkoxy, C;_alkyl, -NH(C;.¢alkyl), -N(Ci.salkyl),,
-S-Ciealkyl, or -SO,Cy.¢alkyl;

337



WO 2021/147974 PCT/CN2021/073169

each Xj and X is independently selected from -H, deuterium, halogen, -CN, -OH, -NH,, -NO,,
carboxyl, Ci.salkyl, Ci.salkoxy, -Cisalkylene-NR;R;, -Cisalkylene-O-Cigalkyl,
-Ci.salkylene-CO-OR,, -Cisalkylene-CO-NR3R;, -Cisalkylene-NR,CO-NR;R3,
-Ciealkylene-NR,-COC,¢alkyl, -C;.salkylene-Cs.joheterocyclic ring, -Cj.salkylene-Cs.jpheteroaryl,
-CO-Cyalkylene-NRyR;,  -CO-NR,-Cs.joheterocyclic  ring,  -CO-Cs.joheterocyclic  ring,
-O-Cyalkylene-CO-OR;, -O-Cysalkylene-CO-NR;R;, -O-C,.salkylene-NR;R3, -O-C;_jpheterocyclic
ring, -O-C;.jpcarbocyclic ring, -NR,-C;.galkylene-NR;R;, -NR,-C;_salkylene-C;.jpheterocyclic ring,
-NR;-C;_alkylene-Cs.jpheteroaryl, -NR;-CO-Cs.joheteroaryl, -CO-OR;, -CONH,, -CO-NR,OR,,
-CO-NR:R;, -NRzR3;, -N(R)(C=0)R;, -NR)(C=0){NR:R;, -N(R,)(C=0)OR;,-SO,NR:R3,
NR,SO;R;,COR,,SOzR;, Ce.poaryl, Cs.jpheteroaryl, Cs_joheterocyclic ring, or Cs.jpcarbocyclic ring;
and each of which is independently optionally substituted with R,; and each R, is independently
deuterium, halogen, -CN, -OH, -NH,, -NO,, oxo, -CONH,,-SO,NH,, -NH(C1.salkyl), -N(C,;_salkyl),,
-Cyealkyl, -C;_galkoxy, -S-C;.galkyl, -SO,C;.salkyl, -NHSO,C;.salkyl, -COC;_alkyl, -CO-C;.salkoxy,
-NHCO-C,.salkoxy, -O-OC;.salkyl, or carboxyl; and each q is independently O, 1, 2 or 3; or

X; combines with X5, to form a Cs.jpcarbocyclic ring or a C;_joheterocyclic ring which contains 1,
2 or 3 heteroatoms selected from N, O or S, wherein each of the ring systems is independently
optionally substituted with deuterium, halogen, -CN, -OH, C;_salkoxy, or C;_alkyl; or

Two Xj can be joined together to form a C;_jpcarbocyclic ring or a C;.jpheterocyclic ring which
contains 1, 2 or 3 heteroatoms selected from N, O or S, and each of which is independently optionally
substituted with deuterium, halogen, -NH;, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;.salkoxy,
Ciealkyl, -NH(Cy_galkyl), -N(Cy.salkyl),, -S-C,salkyl, -SO,C,.salkyl, or -C;_gcarbocyclic;

Each of R; and Rj; is independently selected from -H, deuterium, halogen, -NH,, -CN, -OH, -Nj3,
-NO,, Cisalkyl, Ci.salkoxy, C,ealkenyl, -NH(Ciealkyl), -N(Cisalkyl),, -NH-O-Ci.salkyl,
-NH-C;_alkylene-O-C;_alkylene, Cs.joheterocyclic ring or Cs.jpcarbocyclic ring, and each of the
heterocyclic ring contains 1, 2 or 3 heteroatoms selected from N, O or S; and each of which is
independently optionally substituted with deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl, =0,
oxo, carboxyl, Ci.salkoxy, Ciealkyl, -NH(C;alkyl), -N(C;salkyl),, -S-C;ealkyl, -SO,C;alkyl, or
-C;_gcarbocyclic.

Y s selected from O, S, SO, -(CHy)uCO-(CH2)m-, -(CH2)mSO:-(CH2)m-, or
-(CH2)m-CR4R5-(CHz)m-, and m is independently O, 1, 2 or 3;

R4 and Rs is independently selected from -H; deuterium; halogen; -CN;
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carbonyl; =0; oxo; carboxyl; Cjsalkoxy; Ci.salkyl; or Cisalkyl or Ci.galkoxy independently
substituted with deuterium, halogen, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, -CONH,, -C;_salkoxy,
-Cyealkyl, -Ci.alkylene-O-C;_galkyl, -Ci.salkylene-COOH, -Cisalkylene-NHCONH;,
-CO-N(Cyalky),, -Ci.galkylene-NHCO-C;.salkyl, -CO-CO-N(C;alkyl),, -CO-Csalkyl, -SONH,,
-SO,NH;, -SOC;.salky, -SO,C,salky, -C;.1pheterocyclic or -Cs.jpheteroaryl; or

R4 combines with Rs, to form C=0, a C;.jpcarbocyclic ring, or a C;_jpheterocyclic ring which
contains 1, 2 or 3 heteroatoms selected from N, O or S, and each of which is independently optionally
substituted deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;.salkoxy,
Ciealkyl, -NH(C;_galkyl), -N(Ci.salkyl),, -S-C;alkyl, -SO,C;.salkyl, or -C;_gcarbocyclic;

Ar; 1s selected from Cg.jparyl, Cs.gcarbocyclic or Cs.jpoheteroaryl which contains at 1, 2 or 3
heteroatoms selected from N, O or S; and each of which is independently optionally substituted with
one or more of deuterium; halogen; -CN; -OH; -NH,; -NO;; carbonyl; =0O; oxo; C;.salkyl; C;alkoxy;
or Cy_ealkyl or C;.salkoxy independently substituted with deuterium, halogen, -NH;, -CN, -OH, -NO,,
carboxyl, oxo, =0, Cisalkoxy, Ciealkyl, -NH(C,salkyl), -N(Ciealkyl),, -S-Cisalkyl, or
-S0,Cy.6alkyl;

Ar; 1s selected from Cg.qparyl, Cs.gcarbocyclic or Cs.jpoheteroaryl which contains at 1, 2 or 3
heteroatoms selected from N, O or S; and each of which is independently optionally substituted with
one or more of deuterium; halogen; -CN; -OH; -NH,; -NO;; carbonyl; =0O; oxo; C;.salkyl; C;alkoxy;
or Cy_ealkyl or C;.salkoxy independently substituted with deuterium, halogen, -NH;, -CN, -OH, -NO,,
carboxyl, oxo, =0, Cisalkoxy, C;ealkyl, -NH(C;_alkyl), -N(C;.salkyl),, -S-C;_alkyl, -SO,C;.salkyl,
or -C;_gcarbocyclic.

80. The compound or pharmaceutically acceptable salt thereof of claim 79, Ry, is selected
from deuterium, -F, -Cl, -Br, -1, -CN, -OH, -NH,, -NO,, -NH(C, salkyl), -N(C;.;alkyl),, -CO-C;.;alkyl,
-S-Calkyl, -SO-Cy;alkyl, -SO,, -SO,C;salkyl, Cyslkyl, Cisalkoxy, 3-membered carbocyclic ring,
4-membered carbocyclic ring, S-membered carbocyclic ring, 6-membered carbocyclic ring,
7-membered carbocyclic ring, 8-membered carbocyclic ring, 5-membered aryl, 6-membered aryl,
3-membered heterocyclic ring, 4-membered heterocyclic ring, S-membered heterocyclic ring,
6-membered heterocyclic ring, 7-membered heterocyclic ring, 8-membered heterocyclic ring,
S-membered heteroaryl or 6-membered heteroaryl, and each of the heterocyclic ring and heteroaryl
contains 1, 2 or 3 heteroatoms selected from N, O or S; and each of which is independently optionally
substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxy],
Cisalkoxy, Cisalkyl, -NH(Ci.salkyl), -N(Ci.salkyl),, -S-Cisalkyl, or -SO,Cisalkyl.
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81. The compound or pharmaceutically acceptable salt thereof of claim 79 or 80, Ry, is selected
from deuterium, -F, -Cl, -Br, -1, -CN, -OH, -NH;, -NO,, methyl, ethyl, propyl, isopropyl, methoxy,
ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -N(CHjs),, -COCHs,
-COCH,CH3;, -CO-C(CHs),, -SCHs, -SOCHj;, -SO;, -SO,CHs, 3-membered carbocyclic ring,
4-membered carbocyclic ring, 5-membered carbocyclic ring, 6-membered aryl, 3-membered
heterocyclic ring, 4-membered heterocyclic ring, S-membered heterocyclic ring, 6-membered
heterocyclic ring, or 6-membered heteroaryl; and each of the heterocyclic ring and heteroaryl contains
1 or 2 heteroatoms selected from N or O; and each of which is independently optionally substituted
with deuterium, -F, -Cl, -Br, -1, -NH;, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, methyl, ethyl,
propyl, isopropyl, methoxy, ethoxy, propoxy, 1SOpropoxy.

82.  The compound or pharmaceutically acceptable salt thereof of any one of claims 79-81,
Ry; 1s selected from deuterium, -F, -Cl, -Br, -I, -CN, -OH, -NH;, -NO,, methyl, ethyl, propyl,
isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, -NHisopropy],

-N(CH3),, -COCH;, -COCH,CH;, -CO-C(CHs),, -SCH;, -SOCH;, -soz, SO,CH;, %% | ™ |

0008080 XJ 000
NH o N7 N/\ 7 “
QQQQQQQQQ

which is independently optionally substituted with deuterium, -F, -Cl1, -NH;, -CN, -OH, carbonyl, =0,

; and each of

oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy.

83. The compound or pharmaceutically acceptable salt thereof of any one of claims 79-82, Ry is
selected from deuterium, -F, -CI, -CN, methyl, ethyl, isopropyl, -NHmethyl, -COCHj3;, -SOCHj3, -SO,,
-SO,CHs;, -CHF,, -CF;, -COCH;, -COCH,CHj3, -CO-C(CHs),, -CH(F) CHj, -C(F).CHs;, -OCHs,
-OCF;, -CH,0OH, -CH,CH,OH, -CHOHCHj;, -CH,F, -CH,D, CHD,, -CDs, -CH,CH,F, -CH,CHF,,
-CH,CDs;, -CH,CF;, -CH,CH,NH,, -CH,CH,NHCH;, -CH,CH,N(CHs),, -CH,CH,CH,F,

-CH,CH,CD;, -CH,CH,CF5, -CH,N(CH3),, -CH(CH;)(CDs), -CH(CF;),, -CH(CDs),,
OH

=
-CH,NHmethyl, -CH,NHethyl, -CH,NHpropyl, -CH,NHisopropyl, *% 3%% %1)< Tk

HQ R 0 HO O
hﬁ, %ﬁ‘?%}) >|:| J;I Jj(‘) * J;‘ % OH | “‘*ylj
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84. The compound or pharmaceutically acceptable salt thereof of any one of claims 79-83,
wherein each X; and X; is independently selected from -H, deuterium, -F, -Cl, -Br, -1, -CN, -OH,
-NH,, -NO,, carboxyl, Cjsalkyl, Cjsalkoxy, -Cj.;alkylene-NR;R;, -Cj.;alkylene-O-C;.;alkyl,
-Ci.salkylene-CO-OR,, -Ci.;alkylene-CO-NR3R;, -Ci.salkylene-NR,CO-NR;R3,
-Ci.salkylene-Csgheterocyclic  ring, -Cj.salkylene-Cs.gheteroaryl, -CO-Cs.gheterocyclic ring,
-O-Cscarbocyclic  ring, -NR,-Cjsalkylene-NR;R;, -NR;-C;.salkylene-Cs gheterocyclic  ring,
-CO-OR;, -CO-NR;OR;, -CO-NR2R3, -N(R2)(C=0)qRz, -N(R2)(C=0)¢NR:R3, -N(R3)(C=0),0Rz,
-SO,NRR;3, -NR,SO;R;, -COR,, or -SO;R;; and each of which is independently optionally
substituted with R,; and each R, is independently deuterium, -F, -Cl, -Br, -I, -CN, -OH, -NH;, -NO,,
oxo, -CONH,,-SO,NH,, -NH(C,;alkyl), -N(C;.salkyl),, -Cisalkyl, -Cjs;alkoxy, -S-Cisalkyl,
-S0O,C;salkyl, -NHSO,C;zalkyl, -COC,zalkyl, -CO-C;alkoxy, -NHCO-C, zalkoxy, -O-OC;.;alkyl,
or carboxyl.

85. The compound or pharmaceutically acceptable salt thereof of any one of claims 79-84,
wherein each X; and X, is independently selected from -H, deuterium, -F, -Cl, -CN, -OH, -NH,,
methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or isopropoxy; and each of which is
independently optionally substituted with R,; and R, is independently deuterium, -F, -Cl, -Br, -I, -CN,
-OH, -NH;, -NO,, oxo, -CONH,,-SO,NH;, -NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, methy]l,
ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy or carboxyl.

86. The compound or pharmaceutically acceptable salt thereof of any one of claims 79-85,
wherein each X; and X; is independently selected from -H, methyl, ethyl, or -CFj;.

87. The compound or pharmaceutically acceptable salt thereof of any one of claims 79-86,
wherein X; and X; are both -H.

88. The compound or pharmaceutically acceptable salt thereof of any one of claims 79-87,

wherein X; combines with X5, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
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S-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered carbocyclic ring,
8-membered carbocyclic ring, 3-membered heterocyclic ring, 4-membered heterocyclic ring,
S-membered heterocyclic ring, 6-membered heterocyclic ring, 7-membered heterocyclic ring, or
8-membered heterocyclic ring, and each of the heterocyclic ring contains 1 or 2 selected from N, O or
S; wherein each of the ring systems is independently optionally substituted with deuterium, -F, -CI,
-Br, -1, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;_;alkoxy, or C;salkyl.

89. The compound or pharmaceutically acceptable salt thereof of any one of claims 79-88,
wherein X; combines with X5, to form an a 3-membered carbocyclic ring, 4-membered carbocyclic
ring, S-membered carbocyclic ring, 6-membered carbocyclic ring, 3-membered heterocyclic ring,
4-membered heterocyclic ring, S-membered heterocyclic ring, or 6-membered heterocyclic ring, and
each of the heterocyclic ring contains 1 or 2 selected from N or O; wherein each of the ring systems is
independently optionally substituted with deuterium, -F, -C1, -Br, -1, -NH;, -CN, -OH, -NO,, carbonyl,
=0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or i1SOpropoxy.

90. The compound or pharmaceutically acceptable salt thereof of any one of claims 79-89,
wherein X; combines with X5, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
or 5-membered carbocyclic ring, wherein each of the ring systems is independently optionally
substituted with deuterium, -F, -Cl, methyl or ethyl.

91. The compound or pharmaceutically acceptable salt thereof of any one of claims 79-90,
wherein X; combines with X;, to form a 5S-membered bridge ring.

92. The compound or pharmaceutically acceptable salt thereof of any one of claims 79-91,
wherein two X; can be joined together to form a 3-membered carbocyclic ring, 4-membered
carbocyclic ring, S-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered
carbocyclic ring, 8-membered carbocyclic ring, 3-membered heterocyclic ring, 4-membered
heterocyclic ring, S-membered heterocyclic ring, 6-membered heterocyclic ring, 7-membered
heterocyclic ring or 8-membered heterocyclic ring, and each of the heterocyclic ring contains 1, 2 or 3
heteroatoms selected from N, O or S, and wherein the ring systems is independently optionally
substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxy],
Cisalkoxy, Cisalkyl, -NH(C;.salkyl), -N(Cj.salkyl),, -SO,C;.salkyl, 3-membered carbocyclic ring,
4-membered carbocyclic ring, S-membered carbocyclic ring, or 6-membered carbocyclic ring.

93. The compound or pharmaceutically acceptable salt thereof of any one of claims 79-92,
wherein two X; can be joined together to form a 3-membered carbocyclic ring, 4-membered

carbocyclic ring, S-membered carbocyclic ring, 6-membered carbocyclic ring, 3-membered
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heterocyclic ring, 4-membered heterocyclic ring, S-membered heterocyclic ring, or 6-membered
heterocyclic ring, and each of the heterocyclic ring contains 1 or 2 heteroatom selected from N or O;
and wherein the ring systems is independently optionally substituted with deuterium, -F, -Cl, -Br, -I,
-NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy,
ethoxy, propoxy, or isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, or -NHisopropyl.

94. The compound or pharmaceutically acceptable salt thereof of any one of claims 79-93,
wherein two X; can be joined together to form a cyclopropyl, cyclobutyl, or cyclopentyl, and each of
which is independently optionally substituted with deuterium, -F, -CI, -NH;, -CN, -OH, oxo, carboxy],
methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or iSOpropoxy.

95. The compound or pharmaceutically acceptable salt thereof of any one of claims 79-94,
wherein two X; can be joined together to form a cyclopropyl or cyclobutyl.

96. The compound or pharmaceutically acceptable salt thereof of any one of claims 79-95,
wherein each of R, and Rj is independently selected from -H, deuterium, -F, -Cl, -Br, -I, -CN, -OH,
-N3, -NO,, Cisalkyl, Cjsalkoxy, Cyasalkenyl, -NH(Ci.alkyl), -N(Cisalkyl),, -NH-O-Ci.salkyl,
-NH-C;.;alkylene-O-C;_salkylene,5-membered heterocyclic ring, 6-membered heterocyclic ring,
7-membered heterocyclic ring, 8-membered heterocyclic ring, 9-membered heterocyclic ring,
S-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered carbocyclic ring,
8-membered carbocyclic ring, or 9-membered carbocyclic ring, and each of the heterocyclic ring
contains 1 or 2 heteroatoms selected from N, O or S; and each of which is independently optionally
substituted with deuterium, -F, -Cl, -Br, -I, -NH;, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxy],
methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl,
-NHpropyl, -NHisopropyl, -N(CH3),, -SCHs;, -SO,CHs, or 3-membered carbocyclic ring.

97. The compound or pharmaceutically acceptable salt thereof of any one of claims 79-96,
wherein each of R, and Rj is independently selected from -H, deuterium, -F, -Cl, -Br, -I, -CN, -OH,
-N3, -NO,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, -NHisopropyl, -NHOCH;, -NHOCH,CH3;, -NHCH,OCH3;, -NHOCH,CH,CH3;,
-NHCH,OCH,CH;, -NHCH,CH,OCH;, -NHOCH(CH;);, S5-membered heterocyclic ring,
6-membered heterocyclic ring, S-membered carbocyclic ring, or 6-membered carbocyclic ring, and
each of the heterocyclic ring contains 1 or 2 heteroatoms selected from N or O; and each of which is
independently optionally substituted with deuterium, -F, -Cl, -NH;, -CN, -OH, carbonyl, =0, oxo,
carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, -NHisopropyl, -N(CH3),, -SCHj3, -SO,CHs, or 3-membered carbocyclic ring.
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98. The compound or pharmaceutically acceptable salt thereof of any one of claims 79-97,
wherein each of R, and Rj is independently selected from -H, deuterium, -F, -Cl, -CN, -OH, methy],
ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropy],
-NHisopropyl, -N(CHs),, -SCH3;, -SO,CH3, -CH,F, -CHF,, -CF;, -CH,D, CHD,, -CDs, -CH,CH_F,
-CH,CHF,, -CH,CDs, -CH,CF3, -CH,CH,NH,, -CH,CH,NHCH3, -CH,CH,N(CHs;),, -CH,CH,CH,F,
-CH,CH,CDs;, -CH,CH,CF3;, -CH)N(CH;3),, -CH(CH;)(CD;), -CH(CFs);, -CH(CDs),,
-CH;NHmethyl, -CH,NHethyl, -CH,NHpropyl, or -CH,NHisopropyl.

99. The compound or pharmaceutically acceptable salt thereof of any one of claims 79-98,
wherein qis O or 1.

100.  The compound or pharmaceutically acceptable salt thereof of any one of claims 79-99,
wherein Y i1s selected from O, -(CHy)mCO-(CHz)m-, -(CHz)nSO,-(CH2)w-, or
-(CH2)m-CR4R5-(CHp) .

101.  The compound or pharmaceutically acceptable salt thereof of any one of claims 79-100,
whereinm is O or 1.

102.  The compound or pharmaceutically acceptable salt thereof of any one of claims 79-101,
wherein R4 and Rs 1s independently selected from -H; deuterium; -F, -Cl, -Br, -I, -CN; carbonyl; =O;
oxo; carboxyl, Cj.ialkoxy; Cisalkyl; or Cjsalkyl or C;salkoxy independently substituted with
deuterium, -F, -Cl, -Br, -I, -NH;, -CN, -OH, -NO,, carboxyl, oxo, =0, -CONH,, -C;.;alkoxy,
-Cy.salkyl, -Ci.salkylene-O-C;_zalkyl, -Ci.;alkylene-COOH, -Ci.salkylene-NHCONH,;,
-CO-N(Cy.salky),, -Cisalkylene-NHCO-Cyzalkyl, -CO-CO-N(Calkyl),, -CO-C,salkyl, -SONH,,
-SO,NH,, -SOC_alky, -SO,C;salky, 3-membered heterocyclic ring, 4-membered heterocyclic ring,
S-membered heterocyclic ring, 6-membered heterocyclic ring, S5-membered heteroaryl, or
6-membered heteroaryl; and each of the heteroaryl contains 1, 2 or 3 heteroatoms selected from N or
O; each of the heterocyclic ring contains 1 or 2 heteroatoms selected from N or O; or

R4 combines with Rs, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
S-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered carbocyclic ring,
8-membered carbocyclic ring, 3-member heterocyclic ring, 4-member heterocyclic ring, 5-member
heterocyclic ring, 6-member heterocyclic ring, 7-member heterocyclic ring, or 8-member heterocyclic
ring, and each of the heterocyclic ring contains 1, 2 or 3 heteroatoms selected from N, O or S; and each
of which is independently optionally substituted deuterium, -F, -Cl, -Br, -1, -NH;, -CN, -OH, -NO,,
carbonyl, =0, oxo, carboxyl, Cisalkoxy, C;salkyl, -NH(C;.;alkyl), -N(C;salkyl),, -S-Cisalkyl,
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-S0O,C;.salkyl, 3-membered carbocyclic ring, 4-membered carbocyclic ring, S-membered carbocyclic
ring, or 6-membered carbocyclic ring.

103.  The compound or pharmaceutically acceptable salt thereof of any one of claims 79-102,
wherein R4 and Rs 1s independently selected from -H; deuterium; -F, -Cl, -Br, -I, -CN; carbonyl; =O;
oxo; carboxyl, methyl; ethyl; propyl; isopropyl; methoxy; ethoxy; propoxy; isopropoxy; or C;_salkyl
or C;alkoxy independently substituted with deuterium, -F, -CI, -Br, -1, -NH,, -CN, -OH, -NO,,
carboxyl, oxo, =0, -CONH,;, methy]l, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, iSopropoxy,
-NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -CH,OCHj3, -CH,OCH,CHj3;, -CH,OCH(CHs),,
-NHOCH,CH;, -CH,-NHCONH,, -CO-N(CHs),, -CH,-NHCO-Cj.;alkyl, -CO-CH;, -SONH,,
-SO,NH;, -SOCHj3;, -SO,CHj;, 3-membered heterocyclic ring which contains 1 heteroatoms selected
from N or O; or

R4 combines with Rs, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
S-membered carbocyclic ring, 4-member heterocyclic ring, or S-member heterocyclic ring, and each
of the heterocyclic ring contains 1 heteroatoms selected from N or O; and each of which is
independently optionally substituted deuterium, -F, -Cl, -Br, -I, -NH,, -CN, -OH, -NO,, carbonyl, =0,
oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, -NHisopropyl, -SCH3;, -SO,CHj3, or 3-membered carbocyclic ring.

104.  The compound or pharmaceutically acceptable salt thereof of any one of claims 79-103,
wherein R4 and Rs is independently selected from -H; deuterium; -F, -Cl, -Br, -1, -NH;; -CN; -OH;
-NO,; carbonyl; =0; oxo; carboxyl; methyl; ethyl; propyl; isopropyl; methoxy; ethoxy; propoxy;
isopropoxy; or methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy or isopropoxy
independently substituted with deuterium, -F, -Cl, -Br, -NH;, -CN, -OH, -NO,, carboxyl, oxo, =0,
-CONH,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, or -NHisopropyl; or

R4 combines with Rs, to form a cyclopropyl, cyclobutyl, cyclopentyl, 4-membered heterocyclic
ring, S-membered heterocyclic ring, and each of the heterocyclic ring contains 1 heteroatoms selected
from O; and each of which is independently optionally substituted deuterium, -F, -Cl, -Br, -NH;, -CN,
-OH, carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy,
isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, or -NHisopropyl.

105.  The compound or pharmaceutically acceptable salt thereof of any one of claims 79-104,
wherein R4 and Rs 1s independently selected from —H, deuterium, -F, methyl, -CH,D, -CHF,, -CH,F,
-CD;H, -CD;, -CF;, or
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|
R4 combines with Rs, to form cyclopropyl, cyclobutyl, or O/j\‘é{
106.  The compound or pharmaceutically acceptable salt thereof of any one of claims 79-105,

wherein Y is selected from O, -CH,-, -CH,-CH,-, -CH,CF»-, -CF,-, -CF,CH;-, -CH(CHj3)-, -C(CHj3),-,

-CH(CF3)-, -CO-, -SO;-, -CH,-CO-, -CH,-SO;-, -CO-CH;-, -SO,-CH:-, V\‘({ U\;{ O/j\;{

Vv

WAy

| S |

107.  The compound or pharmaceutically acceptable salt thereof of any one of claims 79-106,
wherein Ar, i1s a 6-membered aryl, 7-membered aryl, 8-membered aryl, 9-membered aryl,
3-membered heterocyclic ring, 4-membered heterocyclic ring, S-membered heterocyclic ring,
6-membered heterocyclic ring, 7-membered heterocyclic ring, 8-membered heterocyclic ring,
S-membered heteroaryl, 6-membered heteroaryl, 7-membered heteroaryl, 8-membered heteroaryl, or
9-membered heteroaryl; each of the heteroaryl contains 1, 2, 3 heteroatoms selected from N, O or S;
and each of which is independently optionally substituted with one or more of deuterium; -F; -Cl; -Br;
-I; -CN; -OH; -NH;; -NO;; carbonyl; =0; oxo; methyl; ethyl; propyl; isopropyl; methoxy; ethoxy;
propoxy; isopropoxy; or Ci.salkyl or C;salkoxy independently substituted with deuterium, -F, -Cl,
-Br, -1, -NH;, -CN, -OH, -NO,, carboxyl, oxo, =0, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy,
propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -N(CHj3),,-SCH3, -SO,CHj,
or 3-membered carbocyclic ring.

108.  The compound or pharmaceutically acceptable salt thereof of any one of claims 79-107,
wherein Ar, is a 6-membered aryl, 5S-membered heteroaryl or 9-membered heteroaryl, and each of the
heteroaryl contains 1 or 2 heteroatoms selected from N, O or S; and each of which is independently
optionally substituted with one or more of deuterium, -F, -Cl, -Br, -CN, -OH, -NH,, carbonyl, =0, oxo,
methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -CH,F, -CHF,, -CF;, -CH,D,
CHD,, -CDs.

109.  The compound or pharmaceutically acceptable salt thereof of any one of claims 79-108,

% Q $ (? E S ¢ ?
S~ % (;E Q @ Q
o 0o o NH NH NH NH o)
wherein Ar; 1s a phenyl, @ , SN, =N =N =N , =N | =N , N=/  N=/
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or =/ ,and each of which is independently optionally substituted with one or more of deuterium,
-F, -Cl, -Br, -CN, -OH, -NH,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, iISOpropoxy,
-CH,F, -CHF,, -CF;, -CH,D, CHD,, -CDs.

110.  The compound or pharmaceutically acceptable salt thereof of any one of claims 79-109,

o Cl T f : i‘g ;: fg ;i‘{ i )3

; g ; f|: F Cl F F
wherein Ar, 1s ‘NIN , CFs | al , F, < F7 - Cl , Cl , F , ¢ ,

Cl F
S~ %
cl |

T oo e o A e f
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\ F cl F Cl
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Cl Cl F F F
F , F cl | F , Cl , Cl , F , F , F ,
F F F F F F
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F F F
Foo, c o Foo, cl or cr

111.  The compound or pharmaceutically acceptable salt thereof of any one of claims 79-110,
wherein Ar; is 5-membered heteroaryl 6-membered heteroaryl, 7-membered heteroaryl, or
8-membered heteroaryl; each of the heteroaryl contains 1 or 2 heteroatoms selected from N, O or S;
and each of which is independently optionally substituted with one or more of deuterium; -F; -Cl; -Br;
-I; -CN; -OH, -NH,;; -NO;; carbonyl; =0; oxo; Cisalkyl; Cisalkoxy; or Cisalkyl or Cjsalkoxy

independently substituted with deuterium, -F, -Cl, -Br, -1, -NH;, -CN, -OH, -NO,, carboxyl, oxo, =0,
C1.3alkoxy, C1_3alky1, -NH(C1_3a1ky1), -N(C1.3alky1)2, 'S'C1.3a1ky1, -SOZC1_3alky1, 3-membered
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carbocyclic ring, 4-membered carbocyclic ring, S-membered carbocyclic ring, or 6-membered
carbocyclic ring.

112.  The compound or pharmaceutically acceptable salt thereof of any one of claims 79-111,
wherein Ar; 1s 5S-membered heteroaryl which contains 1 or 2 heteroatoms selected from N or S, and
which is independently optionally substituted with one or more of deuterium; -F; -Cl; -Br; -I; -CN;
-OH; -NH;; carbonyl; =0O; oxo; methyl; ethyl; propyl; isopropyl; methoxy;, ethoxy, propoxy;
isopropoxy; -CH,F, -CHF,, -CF;, -CH,D, CHD,, -CD;, -CH,;NHmethyl, -CH;NHethyl,
-CH,NHpropyl, -CH,NHisopropyl, -CH,N(CHjs),.

113.  The compound or pharmaceutically acceptable salt thereof of any one of claims 79-112,

\; N ::SA
AN N Y f\ AN

, , \LNH g J N &S \[ > S ,
wherein Ar;is = X , S , H, N or S | and which is independently optionally
substituted with deuterium, -F, -CI, -Br, -1, -CN, -OH, -NH,, carbonyl, =0, oxo, methyl, ethyl, propy],
isopropyl, methoxy, ethoxy, propoxy, or iISOPropoxy.

114.  The compound or pharmaceutically acceptable salt thereof of any one of claims 79-113,

<& N. <« N.
Rt B e e

wherein Ar; is , , NC , , N— or F .

115.  The compound or pharmaceutically acceptable salt thereof of any one of claims 1-78,

wherein the compound is of Formula VII:

ALE
HO (Y2
N\Z\F

X7 N7 X, HN-pr,
Y\Arz
VII
wherein,
Y is independently CH or CRyy;
Y3 is independently CH or CRy»;
Ry, and Ry, 1s independently selected from deuterium, halogen, -CN, -OH, -NH,, -NO,,

-NH(C;6alkyl), -N(Ci.salkyl),, -CO-Cy_ealkyl, -S-Cy.salkyl, -SO-C;.salkyl, -SO,, -SO,C;_ealkyl,
Cisalkyl, Cy.galkoxy, Cs.jpcarbocyclic ring, Cq.jparyl, Cs.joheterocyclic ring or Cs.jpheteroaryl,

and each of the heterocyclic ring and heteroaryl contains 1, 2 or 3 heteroatoms selected from N, O
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or S; and each of which is independently optionally substituted with deuterium, halogen, -NH,,

-CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;salkoxy, Ci.salkyl, -NH(C;.salkyl),

-N(Ci-salkyl),, -S-C;_ealkyl, or -SO,C;¢alkyl;

each Xj and X is independently selected from -H, deuterium, halogen, -CN, -OH, -NH,, -NO,,
carboxyl, Ci.salkyl, Ci.salkoxy, -Cisalkylene-NR;R;, -Cisalkylene-O-Cigalkyl,
-Ci.salkylene-CO-OR,, -Cisalkylene-CO-NR3R;, -Cisalkylene-NR,CO-NR;R3,
-Ciealkylene-NR,-COC,¢alkyl, -C;.salkylene-Cs.joheterocyclic ring, -Cj.salkylene-Cs.jpheteroaryl,
-CO-Cyalkylene-NR;R;,  -CO-NR;-Cs.joheterocyclic  ring,  -CO-Cs.joheterocyclic  ring,
-O-Cyalkylene-CO-OR;, -O-Cysalkylene-CO-NR;R;, -O-C,.salkylene-NR;R3, -O-C;_jpheterocyclic
ring, -O-C;.jpcarbocyclic ring, -NR,-C;.galkylene-NR;R;, -NR,-C;_salkylene-C;.jpheterocyclic ring,
-NR;-C;_alkylene-Cs.jpheteroaryl, -NR;-CO-Cs.joheteroaryl, -CO-OR;, -CONH,, -CO-NR,OR,,
-CO-NR:R;, -NRzR3;, -N(R)(C=0)R;, -NR)(C=0){NR:R;, -N(R,)(C=0)OR;,-SO,NR:R3,
NR,SO;R;,COR,,SOzR;, Ce.poaryl, Cs.jpheteroaryl, Cs_joheterocyclic ring, or Cs.jpcarbocyclic ring;
and each of which is independently optionally substituted with R,; and each R, is independently
deuterium, halogen, -CN, -OH, -NH,, -NO,, oxo, -CONH,,-SO,NH,, -NH(C1.salkyl), -N(C,;_salkyl),,
-Cyealkyl, -C;_galkoxy, -S-C;.galkyl, -SO,C;.salkyl, -NHSO,C;.salkyl, -COC;_alkyl, -CO-C;.salkoxy,
-NHCO-C.salkoxy, -O-OC;.¢alkyl, or carboxyl; and each q is independently O, 1, 2 or 3; or

X; combines with X5, to form a Cs.jpcarbocyclic ring or a C;_joheterocyclic ring which contains 1,
2 or 3 heteroatoms selected from N, O or S, wherein each of the ring systems is independently
optionally substituted with deuterium, halogen, -CN, -OH, C;_alkoxy, or C;_alkyl; or

Each of R; and R; 1s independently selected from -H, deuterium, halogen, -NH,, -CN, -OH, -Nj,
-NO,, Cisalkyl, Ci.salkoxy, C,ealkenyl, -NH(Ciealkyl), -N(Cisalkyl),, -NH-O-Ci.salkyl,
-NH-C;_alkylene-O-C;_alkylene, Cs.joheterocyclic ring or Cs.jpcarbocyclic ring, and each of the
heterocyclic ring contains 1, 2 or 3 heteroatoms selected from N, O or S; and each of which is
independently optionally substituted with deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl, =0,
oxo, carboxyl, Ci.salkoxy, Ciealkyl, -NH(C;alkyl), -N(C;salkyl),, -S-C;ealkyl, -SO,C;alkyl, or
-C;_gcarbocyclic.

Y s selected from O, S, SO, -(CHy)uCO-(CH2)m-, -(CH2)mSO:-(CH2)m-, or
-(CH2)m-CR4R5-(CHz)m-, and m is independently O, 1, 2 or 3;

R4 and Rs is independently selected from -H; deuterium; halogen; -CN; carbonyl; =O; oxo;
carboxyl; Ci.salkoxy; Ci.galkyl; or C;ealkyl or C;salkoxy independently substituted with deuterium,
halogen, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, -CONH,, -Cjalkoxy, -Cj.salkyl,
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-Ci.¢alkylene-O-Ci.salkyl, -Ci.salkylene-COOH, -C;alkylene-NHCONH,, -CO-N(C;alky),,
-Ci.salkylene-NHCO-Cjsalkyl, -CO-CO-N(Cisalkyl),, -CO-C,galkyl, -SONH,, -SO,NH,,
-SOC;.salky, -SO,Cy.salky, -Cs.1pheterocyclic or -Cs.jpheteroaryl; or

R4 combines with Rs, to form C=0, a C;.jpcarbocyclic ring, or a C;_jpheterocyclic ring which
contains 1, 2 or 3 heteroatoms selected from N, O or S, and each of which is independently optionally
substituted deuterium, halogen, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;.salkoxy,
Ciealkyl, -NH(C;_galkyl), -N(Ci.salkyl),, -S-C;alkyl, -SO,C;.salkyl, or -C;_gcarbocyclic;

Ar; 1s selected from Cg.jparyl, Cs.gcarbocyclic or Cs.jpoheteroaryl which contains at 1, 2 or 3
heteroatoms selected from N, O or S; and each of which is independently optionally substituted with
one or more of deuterium; halogen; -CN; -OH; -NH;; -NO;; carbonyl; =0; oxo; C;.salkyl; C;.salkoxy;
or Cy_ealkyl or C;.salkoxy independently substituted with deuterium, halogen, -NH;, -CN, -OH, -NO,,
carboxyl, oxo, =0, Cisalkoxy, Ciealkyl, -NH(C,salkyl), -N(Ciealkyl),, -S-Cisalkyl, or
-S0,Cy.6alkyl;

Ar; 1s selected from Cg.qparyl, Cs.gcarbocyclic or Cs.jpoheteroaryl which contains at 1, 2 or 3
heteroatoms selected from N, O or S; and each of which is independently optionally substituted with
one or more of deuterium; halogen; -CN; -OH; -NH,; -NO;; carbonyl; =0O; oxo; C;.salkyl; C;salkoxy;
or Cy_ealkyl or C;.salkoxy independently substituted with deuterium, halogen, -NH;, -CN, -OH, -NO,,
carboxyl, oxo, =0, Cisalkoxy, C;ealkyl, -NH(C;_alkyl), -N(C;.salkyl),, -S-C;_alkyl, -SO,C;.salkyl,
or -C;_gcarbocyclic.

116. The compound or pharmaceutically acceptable salt thereof of claim 115, Ry; and Ry; 1s
independently selected from deuterium, -F, -Cl, -Br, -1, -CN, -OH, -NH,, -NO,, -NH(C,.;alkyl),
-N(Ci.3alkyl),, -CO-Ci.salkyl, -S-Cysalkyl, -SO-Cy.zalkyl, -SO,, -SO,Cizalkyl, Cislkyl, Ci.zalkoxy,
3-membered carbocyclic ring, 4-membered carbocyclic ring, S5-membered carbocyclic ring,
6-membered carbocyclic ring, 7-membered carbocyclic ring, 8-membered carbocyclic ring,
S-membered aryl, 6-membered aryl, 3-membered heterocyclic ring, 4-membered heterocyclic ring,
S-membered heterocyclic ring, 6-membered heterocyclic ring, 7-membered heterocyclic ring,
8-membered heterocyclic ring, 5-membered heteroaryl or 6-membered heteroaryl, and each of the
heterocyclic ring and heteroaryl contains 1, 2 or 3 heteroatoms selected from N, O or S; and each of
which is independently optionally substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,,
carbonyl, =0, oxo, carboxyl, C;salkoxy, Ci.salkyl, -NH(C;.;alkyl), -N(Ci.zalkyl),, -S-Ci_salkyl, or
-S0,Cy.zalkyl.
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117.  The compound or pharmaceutically acceptable salt thereof of claim 115 or 116, Ry; and
Ry; 1s independently selected from deuterium, -F, -Cl, -Br, -1, -CN, -OH, -NH;, -NO,, methyl, ethyl,
propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropyl,
-NHisopropyl, -N(CH3),, -COCHj;, -COCH,CH3;, -CO-C(CHs),, -SCH3s, -SOCH3;, -SO,, -SO,CHs,
3-membered carbocyclic ring, 4-membered carbocyclic ring, S5-membered carbocyclic ring,
6-membered aryl, 3-membered heterocyclic ring, 4-membered heterocyclic ring, S5-membered
heterocyclic ring, 6-membered heterocyclic ring, or 6-membered heteroaryl; and each of the
heterocyclic ring and heteroaryl contains 1 or 2 heteroatoms selected from N or O; and each of which
is independently optionally substituted with deuterium, -F, -CI, -Br, -1, -NH,, -CN, -OH, -NO,,
carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, i1SOpropoxy.

118. The compound or pharmaceutically acceptable salt thereof of any one of claims 115-117,
Ry: and Ry, is independently selected from deuterium, -F, -Cl, -Br, -1, -CN, -OH, -NH,, -NO,, methy],
ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropy],
-NHisopropyl, -N(CH3),, -COCHj3, -COCH,CH3;, -CO-C(CHs),, -SCH3s, -SOCH3;, -SO,, -SO,CHs,

N N= s I O O s e QDQC
OQO @QQQ@@

of which is independently optionally substituted with deuterium, -F, -CI, -NH,, -CN, -OH, carbony],

and each

=0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy.

119.  The compound or pharmaceutically acceptable salt thereof of any one of claims 115-118,
Ry: and Ry, i1s independently selected from deuterium, -F, -Cl, -CN, methyl, ethyl, isopropyl,
-NHmethyl, -COCHj3, -SOCHj3, -SO,, -SO,CH3, -CHF,, -CF3, -COCH3, -COCH,CHjs, -CO-C(CHs),,
-CH(F) CH;, -C(F),CHs;, -OCHj3;, -OCF3, -CH,OH, -CH,CH,OH, -CHOHCH;_-CH,F, -CH,D, CHD,,
-CD;, -CH,CH,F, -CH,CHF,, -CH,CD;, -CH,CF;, -CH,CH,NH,, -CH,CH,NHCH;,
-CH,CH,N(CHj3),, -CH,CH,CH,F, -CH,CH,CDs, -CH,CH,CF;, -CH,N(CHs),, -CH(CH;)(CD>),

.
-CH(CF3),, -CH(CDs),, -CH,NHmethyl, -CH,NHethyl, -CH,NHpropyl, -CH,NHisopropy], kS

j)gﬁg\:m%ﬁ, HS%&,;E&,%O HOQ %J;I DO *, Q
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120. The compound or pharmaceutically acceptable salt thereof of any one of claims 115-119,
wherein each X; and X, is independently selected from -H, deuterium, -F, -Cl, -Br, -1, -CN, -OH,
-NH,, -NO,, carboxyl, Cjsalkyl, Cjsalkoxy, -Cj.;alkylene-NR;R;, -Cj.;alkylene-O-C;.;alkyl,
-Ci.salkylene-CO-OR,, -Ci.;alkylene-CO-NR3R;, -Ci.salkylene-NR,CO-NR;R3,
-Ci.salkylene-Csgheterocyclic  ring, -Cj.salkylene-Cs.gheteroaryl, -CO-Cs.gheterocyclic ring,
-O-Cscarbocyclic  ring, -NR,-Cjsalkylene-NR;R;, -NR;-C;.salkylene-Cs gheterocyclic  ring,
-CO-0OR;, -CO-NR;0OR;, -CO-NRyR;, -N(Rp)(C=0)(R;, -N(R2)(C=0){NR:R3, -N(R2)(C=0),0OR.,
-SO,NRR;3, -NR,SO;R;, -COR,, or -SO;R;; and each of which is independently optionally
substituted with R,; and each R, is independently deuterium, -F, -Cl, -Br, -I, -CN, -OH, -NH;, -NO,,
oxo, -CONH,,-SO,NH,, -NH(C;salkyl), -N(Cjsalkyl),, -Cisalkyl, -Cj.salkoxy, -S-Ci.salkyl,
-S0O,C;salkyl, -NHSO,C;zalkyl, -COC,zalkyl, -CO-C;alkoxy, -NHCO-C, zalkoxy, -O-OC;.;alkyl,
or carboxyl.

121. The compound or pharmaceutically acceptable salt thereof of any one of claims 115-120,
wherein each X; and X, is independently selected from -H, deuterium, -F, -Cl, -CN, -OH, -NH,,
methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or isopropoxy; and each of which is
independently optionally substituted with R,; and R, is independently deuterium, -F, -Cl, -Br, -I, -CN,
-OH, -NH;, -NO,, oxo, -CONH,,-SO,NH;, -NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, methy]l,
ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy or carboxyl.

122. The compound or pharmaceutically acceptable salt thereof of any one of claims 115-121,
wherein each X; and X; is independently selected from -H, methyl, ethyl, or -CFj;.

123. The compound or pharmaceutically acceptable salt thereof of any one of claims 115-122,
wherein X; and X; are both -H.

124. The compound or pharmaceutically acceptable salt thereof of any one of claims 115-123,

wherein X; combines with X5, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
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S-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered carbocyclic ring,
8-membered carbocyclic ring, 3-membered heterocyclic ring, 4-membered heterocyclic ring,
S-membered heterocyclic ring, 6-membered heterocyclic ring, 7-membered heterocyclic ring, or
8-membered heterocyclic ring, and each of the heterocyclic ring contains 1 or 2 selected from N, O or
S; wherein each of the ring systems is independently optionally substituted with deuterium, -F, -CI,
-Br, -1, -NH,, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxyl, C;_;alkoxy, or C;salkyl.

125. The compound or pharmaceutically acceptable salt thereof of any one of claims 115-124,
wherein X; combines with X5, to form an a 3-membered carbocyclic ring, 4-membered carbocyclic
ring, S-membered carbocyclic ring, 6-membered carbocyclic ring, 3-membered heterocyclic ring,
4-membered heterocyclic ring, S-membered heterocyclic ring, or 6-membered heterocyclic ring, and
each of the heterocyclic ring contains 1 or 2 selected from N or O; wherein each of the ring systems is
independently optionally substituted with deuterium, -F, -C1, -Br, -1, -NH;, -CN, -OH, -NO,, carbonyl,
=0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or i1SOpropoxy.

126.  The compound or pharmaceutically acceptable salt thereof of any one of claims 115-125,
wherein X; combines with X5, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
or 5-membered carbocyclic ring, wherein each of the ring systems is independently optionally
substituted with deuterium, -F, -Cl, methyl or ethyl.

127.  The compound or pharmaceutically acceptable salt thereof of any one of claims 115-126,
wherein X; combines with X, to form a 5S-membered bridge ring.

128. The compound or pharmaceutically acceptable salt thereof of any one of claims 115--127,
wherein each of R; and R; is independently selected from -H, deuterium, -F, -Cl, -Br, -I, -CN, -OH,
-N3, -NO,, Cisalkyl, Cjsalkoxy, Cyasalkenyl, -NH(Ci.alkyl), -N(Cisalkyl),, -NH-O-Ci.salkyl,
-NH-C;.;alkylene-O-C;_salkylene,5-membered heterocyclic ring, 6-membered heterocyclic ring,
7-membered heterocyclic ring, 8-membered heterocyclic ring, 9-membered heterocyclic ring,
S-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered carbocyclic ring,
8-membered carbocyclic ring, or 9-membered carbocyclic ring, and each of the heterocyclic ring
contains 1 or 2 heteroatoms selected from N, O or S; and each of which is independently optionally
substituted with deuterium, -F, -Cl, -Br, -I, -NH;, -CN, -OH, -NO,, carbonyl, =0, oxo, carboxy],
methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl,
-NHpropyl, -NHisopropyl, -N(CH3),, -SCHs;, -SO,CHs, or 3-membered carbocyclic ring.

129. The compound or pharmaceutically acceptable salt thereof of any one of claims 115-128,

wherein each of R, and Rj is independently selected from -H, deuterium, -F, -Cl, -Br, -I, -CN, -OH,
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-N3, -NO,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, -NHisopropyl, -NHOCH;, -NHOCH,CH3;, -NHCH,OCH3;, -NHOCH,CH,CH3;,
-NHCH,OCH,CH;, -NHCH,CH,OCH;, -NHOCH(CHs),, 5-membered heterocyclic ring,
6-membered heterocyclic ring, S-membered carbocyclic ring, or 6-membered carbocyclic ring, and
each of the heterocyclic ring contains 1 or 2 heteroatoms selected from N or O; and each of which is
independently optionally substituted with deuterium, -F, -Cl, -NH;, -CN, -OH, carbonyl, =0, oxo,
carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, -NHisopropyl, -N(CH3),, -SCHj3, -SO,CHs, or 3-membered carbocyclic ring.

130. The compound or pharmaceutically acceptable salt thereof of any one of claims 115-129,
wherein each of R, and Rj is independently selected from -H, deuterium, -F, -Cl, -CN, -OH, methy],
ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropy],
-NHisopropyl, -N(CHs),, -SCH3;, -SO,CH3, -CH,F, -CHF,, -CF;, -CH,D, CHD,, -CDs, -CH,CH_F,
-CH,CHF,, -CH,CDs, -CH,CF3, -CH,CH,NH,, -CH,CH,NHCH3, -CH,CH,N(CHs;),, -CH,CH,CH,F,
-CH,CH,CDs;, -CH,CH,CF3;, -CH)N(CH;3),, -CH(CH;)(CD;), -CH(CFs);, -CH(CDs),,
-CH;NHmethyl, -CH,NHethyl, -CH,NHpropyl, or -CH,NHisopropyl.

131. The compound or pharmaceutically acceptable salt thereof of any one of claims 115-130,
wherein qis O or 1.

132.  The compound or pharmaceutically acceptable salt thereof of any one of claims 115-131,
wherein Y 1s selected from O, -(CHy)n,CO-(CHy)y-, -(CH2)nSO,-(CH)n-, or
-(CH2)m-CR4R5-(CHz) -

133.  The compound or pharmaceutically acceptable salt thereof of any one of claims 115-132,
whereinm is O or 1.

134.  The compound or pharmaceutically acceptable salt thereof of any one of claims 115-133,
wherein R4 and Rs is independently selected from -H; deuterium; -F, -Cl, -Br, -1, -NH;; -CN; -OH;
-NO,; carbonyl; =0; oxo; carboxyl; C;.;alkoxy; Cisalkyl; or Cisalkyl or Ci.salkoxy independently
substituted with deuterium, -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, -CONH,,
-Cisalkoxy, -Cisalkyl, -Ci.alkylene-O-Cisalkyl, -Cisalkylene-COOH, -C;.;alkylene-NHCONH,,
-CO-N(Cy.salky),, -Cisalkylene-NHCO-Cyzalkyl, -CO-CO-N(Calkyl),, -CO-C,salkyl, -SONH,,
-SO,NH;, -SOC;.salky, -SO,Cy.;alky, 3-membered heterocyclic ring, 4-membered heterocyclic ring,
S-membered heterocyclic ring, 6-membered heterocyclic ring, S5-membered heteroaryl, or
6-membered heteroaryl; and each of the heteroaryl contains 1, 2 or 3 heteroatoms selected from N or

O; each of the heterocyclic ring contains 1 or 2 heteroatoms selected from N or O; or
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R4 combines with Rs, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
S-membered carbocyclic ring, 6-membered carbocyclic ring, 7-membered carbocyclic ring,
8-membered carbocyclic ring, 3-member heterocyclic ring, 4-member heterocyclic ring, 5-member
heterocyclic ring, 6-member heterocyclic ring, 7-member heterocyclic ring, or 8-member heterocyclic
ring, and each of the heterocyclic ring contains 1, 2 or 3 heteroatoms selected from N, O or S; and each
of which is independently optionally substituted deuterium, -F, -Cl, -Br, -1, -NH;, -CN, -OH, -NO,,
carbonyl, =0, oxo, carboxyl, Cisalkoxy, C;salkyl, -NH(C;.;alkyl), -N(C;salkyl),, -S-Cisalkyl,
-S0O,C;.salkyl, 3-membered carbocyclic ring, 4-membered carbocyclic ring, S-membered carbocyclic
ring, or 6-membered carbocyclic ring.

135.  The compound or pharmaceutically acceptable salt thereof of any one of claims 115-134,
wherein R4 and Rs is independently selected from -H; deuterium; -F, -Cl, -Br, -1, -NH;; -CN; -OH;
-NO,; carbonyl; =0; oxo; carboxyl; methyl; ethyl; propyl; isopropyl; methoxy; ethoxy; propoxy;
isopropoxy; or Cy_salkyl or C;_;alkoxy independently substituted with deuterium, -F, -Cl, -Br, -1, -NH,,
-CN, -OH, -NO,, carboxyl, oxo, =0, -CONH,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy,
propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -CH,OCHj3;, -CH,OCH,CHj,
-CH,OCH(CHs);, -NHOCH,CH;, -CH,-NHCONH,;, -CO-N(CHj),, -CH;-NHCO-C,.alkyl,
-CO-CHs;, -SONH,, -SO,NH,;, -SOCH3;, -SO,CH3;, 3-membered heterocyclic ring which contains 1
heteroatoms selected from N or O; or

R4 combines with Rs, to form a 3-membered carbocyclic ring, 4-membered carbocyclic ring,
S-membered carbocyclic ring, 4-member heterocyclic ring, or S-member heterocyclic ring, and each
of the heterocyclic ring contains 1 heteroatoms selected from N or O; and each of which is
independently optionally substituted deuterium, -F, -Cl, -Br, -I, -NH,, -CN, -OH, -NO,, carbonyl, =0,
oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, -NHisopropyl, -SCH3;, -SO,CHj3, or 3-membered carbocyclic ring.

136.  The compound or pharmaceutically acceptable salt thereof of any one of claims 115-135,
wherein R4 and Rs is independently selected from -H; deuterium; -F, -Cl, -Br, -1, -NH;; -CN; -OH;
-NO,; carbonyl; =0; oxo; carboxyl; methyl; ethyl; propyl; isopropyl; methoxy; ethoxy; propoxy;
isopropoxy; or methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy or isopropoxy
independently substituted with deuterium, -F, -Cl, -Br, -NH;, -CN, -OH, -NO,, carboxyl, oxo, =0,
-CONH,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -NHmethyl,
-NHethyl, -NHpropyl, or -NHisopropyl; or
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R4 combines with Rs, to form a cyclopropyl, cyclobutyl, cyclopentyl, 4-membered heterocyclic
ring, S-membered heterocyclic ring, and each of the heterocyclic ring contains 1 heteroatoms selected
from O; and each of which is independently optionally substituted deuterium, -F, -Cl, -Br, -NH;, -CN,
-OH, carbonyl, =0, oxo, carboxyl, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy,
isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, or -NHisopropyl.

137.  The compound or pharmaceutically acceptable salt thereof of any one of claims 115-136,
wherein R4 and Rs 1s independently selected from —H, deuterium, -F, methyl, -CH,D, -CHF,, -CH,F,
-CD;H, -CD;, -CF;, or

|
R4 combines with Rs, to form cyclopropyl, cyclobutyl, or O/j\‘({
138.  The compound or pharmaceutically acceptable salt thereof of any one of claims 115-137,

wherein Y is selected from O, -CH,-, -CH,-CH,-, -CH,CF»-, -CF,-, -CF,CH;-, -CH(CHj3)-, -C(CHj3),-,

-CH(CF3)-, -CO-, -SO,-, -CH,-CO-, -CH,-S0,-, -CO-CHy-, -SO,-CH,-, ka*, U & ODk*i ,

Vv

WGy W

| S |

139.  The compound or pharmaceutically acceptable salt thereof of any one of claims 115-138,
wherein Ar, i1s a 6-membered aryl, 7-membered aryl, 8-membered aryl, 9-membered aryl,
3-membered heterocyclic ring, 4-membered heterocyclic ring, S-membered heterocyclic ring,
6-membered heterocyclic ring, 7-membered heterocyclic ring, 8-membered heterocyclic ring,
S-membered heteroaryl, 6-membered heteroaryl, 7-membered heteroaryl, 8-membered heteroaryl, or
9-membered heteroaryl; each of the heteroaryl contains 1, 2, 3 heteroatoms selected from N, O or S;
and each of which is independently optionally substituted with one or more of deuterium; -F; -Cl; -Br;
-I; -CN; -OH; -NH;; -NO;; carbonyl; =0; oxo; methyl; ethyl; propyl; isopropyl; methoxy; ethoxy;
propoxy; isopropoxy; or Ci.salkyl or C;salkoxy independently substituted with deuterium, -F, -Cl,
-Br, -1, -NH;, -CN, -OH, -NO,, carboxyl, oxo, =0, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy,
propoxy, isopropoxy, -NHmethyl, -NHethyl, -NHpropyl, -NHisopropyl, -N(CHj3),,-SCH3, -SO,CHj,
or 3-membered carbocyclic ring.

140.  The compound or pharmaceutically acceptable salt thereof of any one of claims 115-139,
wherein Ar; is a 6-membered aryl, 5S-membered heteroaryl or 9-membered heteroaryl, and each of the

heteroaryl contains 1 or 2 heteroatoms selected from N, O or S; and each of which is independently
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optionally substituted with one or more of deuterium, -F, -Cl, -Br, -CN, -OH, -NH,, carbonyl, =0, oxo,
methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, isopropoxy, -CH,F, -CHF,, -CF;, -CH,D,
CHD,, -CD;.

141.  The compound or pharmaceutically acceptable salt thereof of any one of claims 115-140,

e 0 5 B R B R G,
%%@ﬁ%@%%%% B

)
& NH
or =/ and each of which is independently optionally substituted with one or more of deuterium,

-F, -Cl, -Br, -CN, -OH, -NH,, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, iISOpropoxy,
-CH,F, -CHF,, -CF;, -CH,D, CHD,, -CDs.

142.  The compound or pharmaceutically acceptable salt thereof of any one of claims 115-141,

F
o ¢l ‘e:
wherein Ar, is =N | CFs Gl F, ¢ Cl , G , F , ¢,
F
¢l ﬁ;{k s , =
cl
oo o A Ot
, , , cl, F, cl, F, Cl , , ,
cl % 5 F » F ke
‘S\j /@[ F cl /©/ F Cl
, CI cl, c o, c F , CR FC , c F ,
cl F F
ol cl Cl % F % F % F % F %
LS PP
Cl Cl F F F
F , F cl F , cl , Cl , F , F , F ,
F F F F F F
cl % F % F % Cl % Cl %  Cl %
F F F
F o, ¢ , < | Foo, cl or cr
143.  The compound or pharmaceutically acceptable salt thereof of any one of claims 115-142,

wherein Ar; is 5-membered heteroaryl 6-membered heteroaryl, 7-membered heteroaryl, or
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8-membered heteroaryl; each of the heteroaryl contains 1 or 2 heteroatoms selected from N, O or S;
and each of which is independently optionally substituted with one or more of deuterium; -F; -Cl; -Br;
-I; -CN; -OH; -NH,;; -NO,; carbonyl, =0; oxo; Cj.;alkyl, C;alkoxy; or Cjsalkyl or C;_;alkoxy
independently substituted with deuterium, -F, -Cl, -Br, -1, -NH;, -CN, -OH, -NO,, carboxyl, oxo, =0,
Cisalkoxy, Cisalkyl, -NH(Cisalkyl), -N(Cisalkyl),, -S-Cisalkyl, -SO,Cisalkyl, 3-membered
carbocyclic ring, 4-membered carbocyclic ring, S-membered carbocyclic ring, or 6-membered
carbocyclic ring.

144.  The compound or pharmaceutically acceptable salt thereof of any one of claims 115-143,
wherein Ar; 1s 5S-membered heteroaryl which contains 1 or 2 heteroatoms selected from N or S, and
which is independently optionally substituted with one or more of deuterium; -F; -Cl; -Br; -I; -CN;
-OH; -NH;; carbonyl; =0O; oxo; methyl; ethyl; propyl; isopropyl; methoxy;, ethoxy, propoxy;
isopropoxy; -CH,F, -CHF,, -CF;, -CH,D, CHD,, -CD;, -CH,;NHmethyl, -CH;NHethyl,
-CH;NHpropyl, -CH,NHisopropyl, -CH,N(CHj;),.

145.  The compound or pharmaceutically acceptable salt thereof of any one of claims 115-144,

AN N 5EN\> :fzq “t'\'\
wherein Ar 18 LNH , S\/) , H , \N/S , or | S>, and which 1s independently optionally
substituted with one or more of deuterium, -F, -Cl, -Br, -1, -CN, -OH, -NH,, carbonyl, =0, oxo, methyl,
ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, or isopropoxy.

146.  The compound or pharmaceutically acceptable salt thereof of any one of claims 115-145,

<& N N
}(? /N\NH \é)j /N (é) /—‘NH \ef /N\NH i S \Véj 2 “NH
ASUREULNb S v RSN

147.  The compound or pharmaceutically acceptable salt thereof of any one of claims 1-146,

wherein Ar; 18

wherein the compound is

| 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1
)methy])piperidine-4-carboxvlic acid

) 1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyri
din-2-yDmethyl)piperidine-4-carboxylic acid

3 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1
)methyl)-2,6-dimethylpiperidine-4-carboxylic acid

A 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-(thiazol-2-ylamino)pyridin-2-yl)methyl)-2-met
hylpiperidine-4-carboxylic acid
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(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr

i idin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

6 (2R,4R)-1-(3-chloro-2,6-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

; 4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino ))pyridin-2-y)methyl)-2-methyl-1-((1-met
hyl-1H-indazol-7-yDmethyl)piperidine-4-carboxylic acid

o (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-y)methy1)piperidine-4-carboxylic acid

0 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cyclopropyl-3-fluoro-6-((5-methyl-1 H-pyrazol-
3-yl)amino)pvridin-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

10 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((3-methyl-6-((5-methyl-1H-pyrazol-3-y1
Jamino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

" (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-chloro-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

0. (2R,4R)-1-(2,6-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-
2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

5. (2R,4R)-1-(2,6-dimethylbenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-
2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

" (2R,4R)-1-(2,3-dichlorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-
2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

s (2R,4R)-1-(2,3-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-
2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

6. (2R,4R)-1-(2-fluoro-3-methylbenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

7 (2R,4R)-1-(2,6-dichlorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-
2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

8 (2R,4R)-1-(3-chloro-4-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-ylamino)pyr
idin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

19 (2R,4R)-1-(4-chloro-3-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr
idin-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

0. (2R,4R)-1-(3,5-dichlorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-
2-y)methyl)-2-methylpiperidine-4-carboxylic acid

”1. (2R 4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y)methyl)-2-methyl-
1-(3-(trifluoromethyl)benzyl)piperidine-4-carboxylic acid

. (2R,4R)-1-(3,4-dichloro-5-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino

)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid
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(2R,4R)-1-(3,5-dichloro-4-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino

. )pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

" (2R,4R)-1-(3,5-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-
2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

55, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((3-methyl-6-((5-methyl-1H-pyrazol-3-y1
)amino)pyrazin-2-yl)methyl)piperidine-4-carboxylic acid

6. (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-ylamino)pyr
imidin-4-y)methyl)-2-methylpiperidine-4-carboxylic acid

7 (2R,4R)-1-(3-chloro-2 4-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)pyridin-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

’8. (25,45)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)am
ino)pyridin-2-yDmethyl)piperidine-4-carboxylic acid

20, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)piperidine-4-carboxylic acid

30, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-fluoro-6-((5-methyl-1H-pyrazol-3-ylamino)pyr
idin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

31 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((4-methyl-6-((5-methyl-1H-pyrazol-3-y1
Jamino)pyrimidin-2-y)methyl)piperidine-4-carboxylic acid

. (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pyrazin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

3. (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((5-methyl-6-((5-methyl-1H-pyrazol-3-y1
)amino)pyrazin-2-yl)methyl)piperidine-4-carboxylic acid

” (2R 4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y)methyl)-2-methyl-
1-(2-(trifluoromethyl)benzyl)piperidine-4-carboxylic acid

3. (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((3-methyl-1H-pyrazol-5-y1)
amino)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

36, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-(2,6-difluoro-3-((5-methyl-1H-pyrazol-3-yl)Jamino)
benzyl)-2-methylpiperidine-4-carboxylic acid

37 (2R 4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y)methyl)-2-methyl-
1-(2-(trifluoromethyl)benzoyl)piperidine-4-carboxylic acid

38, (2R,4R)-1-(2-(3-chloro-2-fluorophenyl)acetyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-y1)
amino)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

30, (2R 4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y)methyl)-2-methyl-
1-((2-(trifluoromethy)phenysulfonyl)piperidine-4-carboxylic acid

10, (2R,4R)-1-((R)-1-(3-chloro-2-fluorophenyl)ethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-

yDamino)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid
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(2R,4R)-1-((S)-1-(3-chloro-2-fluorophenyl)ethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-

- yDamino)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

0. (2R,4R)-1-(3-chloro-2-fluorophenethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)
pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

i, (2R,4R)-1-(2,6-dichlorophenethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-ylamino)pyrid
in-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

n (2R,4R)-1-(2-(3-chloro-2-fluorophenyl)-2-oxoethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol
-3-yDamino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

45, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((6-((5-methyl-1H-pyrazol-3-yl)amino)py
razin-2-yl)methyl)piperidine-4-carboxvlic acid

46, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-(oxetan-
3-yDpyridin-2-yD)methy)piperidine-4-carboxylic acid

s (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-hydroxyoxetan-3-y1)-6-((5-methyl-
1H-pyrazol-3-y)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

48, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-fluorooxetan-3-y1)-6-((5-methyl-1H
-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

40, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-y1)
amino)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

50, (2R,4R)-1-(3-chloro-2,6-difluorobenzyl)-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3
-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

51 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)piperidine-4-carboxylic acid

52 1-(2,3-difluorobenzyl)-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin
-2-yl)methyl)piperidine-4-carboxylic acid

53, (2R,4R)-1-(2,3-dichlorobenzyl)-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

sq. 1-(2,3-dichlorobenzyl)-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin
-2-yl)methyl)piperidine-4-carboxylic acid

55, 1-(3-chloro-2,6-difluorobenzyl)-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pyridin-2-y)methyD)piperidine-4-carboxvlic acid

56, 1-(2,3-difluorophenethyl)-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyri
din-2-y)methyl)piperidine-4-carboxylic acid

57 1-(2,3-dichlorophenethyl)-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyri
din-2-yD)methyl)piperidine-4-carboxylic acid

5q. 1-(3-chloro-2,6-difluorophenethyl)-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)a

mino)pyridin-2-y)methy])piperidine-4-carboxylic acid

361




WO 2021/147974 PCT/CN2021/073169

1-(2,6-dichlorophenethyl)-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyri

. din-2-yl)methyl)piperidine-4-carboxylic acid

60, 1-(2,4-dichlorophenethyl)-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyri
din-2-yD)methyl)piperidine-4-carboxylic acid

61 (2R,4R)-1-(2,3-difluorobenzyl)-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

6. (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(2-hydroxypropan-2-y1)-6-((5-methyl-
1H-pyrazol-3-y)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

6. (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-isopropyl-6-((5-methyl-1H-pyrazol-3-
yDamino)pyridin-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

61 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(difluoromethyl)-3-fluoro-6-((5-methyl-1H-pyr
azol-3-yDamino)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxvlic acid

6. (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

66. 1-(3-chloro-2-fluorobenzyl)-4-((4-cthyl-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyri
din-2-yD)methyl)piperidine-4-carboxylic acid

67 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cyano-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

6. (2R 4R)-4-((4-acetyl-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y)methyl)-1
-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

6. 4-((4-acetyl-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1)methyl)-1-(3-chlor
o-2-fluorobenzyl)piperidine-4-carboxylic acid

70, (2R 4R)-4-((4-acetyl-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y)methyl)-1
-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

- (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(1,1-difluoroethyl)-3-fluoro-6-((5-methyl-1H-p
yrazol-3-yDamino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

7. (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

. (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-yvl)methyl)-2-methylpiperidine-4-carboxvlic acid

" (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3,5-difluoro-6-((5-methyl-1H-pyrazol-3-
yDamino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

75, (2R,4R)-4-((4-(azetidin-1-y1)-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1)
methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

76, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-hydroxyethyl)-6-((5-methyl-1H-pyr

azol-3-yDamino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
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(2R 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-fluoroethy1)-6-((5-methyl-1H-pyraz

77 ol-3-yD)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

78, (2R ,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)
amino)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

20, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)piperidine-4-carboxylic acid

80, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
propionylpyridin-2-yD)methyl)-2-methylpiperidine-4-carboxvlic acid

g1 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(methylsulfonyl)pvyridin-2-vl)methvl)-2-methylpiperidine-4-carboxylic acid

% (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-3,4-dimethyl-6-((5-methyl-1H-pyrazol-3
-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

%3, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3'-fluoro-6'-((5-methyl-1H-pyrazol-3-ylamino)-[
2 4'-bipyridin]-2'-yDmethy])-2-methylpiperidine-4-carboxylic acid

81, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4,5-dichloro-3-fluoro-6-((5-methyl-1H-pyrazol-3-
yDamino)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

%5, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-isobutyryl-6-((5-methyl-1H-pyrazol-3-
yDamino)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

%6, 2-(((2R ,4R)-4-carboxy-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidin-4-yl)methyl)-3-fluo
ro-6-((5-methyl-1H-pyrazol-3-yDamino)isonicotinic acid

87 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(dimethylcarbamoyl)-3-fluoro-6-((5-methyl-1H
-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

88, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(morpholine-4-carbonyl)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

%0, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(4-methylpiperazine-1-carbonyl)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

90. (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cyano-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

o1 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)pyridin-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

9. 1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yDamino)pyridin-
2-yD)methyl)piperidine-4-carboxylic acid

03, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-4-methyl-6-((5-methyl-1H-pyrazol-3
-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

o4 (2R,4R)-4-((6-((1H-pyrazol-3-yl)amino)-3-fluoro-4-(2-fluoropropan-2-yl)pyridin-2-yl)met

hyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid
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(1R,55)-8-(3-chloro-2-fluorobenzyl)-3-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr

% idin-2-yD)methyl)-8-azabicyclo[3.2.1]octane-3-carboxylic acid

9% (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((4-fluoro-5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

97 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1
)methy])-2-(trifluoromethyl)piperidine-4-carboxylic acid

08, 4-(3-chloro-2-fluorobenzyl)-7-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1
)methyl)-4-azaspiro[2.5]octane-7-carboxylic acid

9. (2R,45)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr
idin-2-yl)oxy)-2-methylpiperidine-4-carboxylic acid

100, (2R,4R)-1-(2-chloro-6-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-ylamino)pyr
idin-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

" (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-cy ano-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr
idin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

102, 1-(3-chloro-2-fluorobenzyl)-4-((6-((4,5-dimethyl-1H-pyrazol-3-yl)amino)-3-fluoropyridin-
2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

103, 1-(3-chloro-2-fluorobenzyl)-4-((6-((4-cyano-5-methyl-1H-pyrazol-3-yl)amino)-3-fluoropyr
idin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

L04. (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cy ano-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr
idin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

105, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-(3-methy
loxetan-3-yl)pyridin-2-y)methyl)piperidine-4-carboxylic acid

106, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-hydroxyoxetan-3-y1)-6-((5-methyl-1H-pyraz
ol-3-yDamino)pyridin-2-y)methy])piperidine-4-carboxylic acid

107, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-hydroxyazetidin-1-y1)-6-((5-methylthiazol-2
-yDamino)pyridin-2-yD)methyl)piperidine-4-carboxylic acid

108, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-(4-methy
Ipiperazin-1-yl)pyridin-2-yD)methyl)piperidine-4-carboxylic acid

109, (2R 4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y)methyl)-2-methyl-
1-((S)-1-2-(trifluoromethyl)phenylethyDpiperidine-4-carboxvlic acid

110, (2R 4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y)methyl)-2-methyl-
1-((R)-1-2-(trifluoromethyl)phenyl)ethyl)piperidine-4-carboxylic acid

1L (S)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y)methyl)-1-(1-(2-(trifluo
romethyl)phenyl)ethyl)piperidine-4-carboxylic acid

2. (S)-1-(1-(3-chloro-2-fluorophenyl)ethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino

)pyridin-2-yl)methyl)piperidine-4-carboxylic acid
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(R)-1-(1-(3-chloro-2-fluorophenyl)ethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino

S )pyridin-2-yl)methyl)piperidine-4-carboxylic acid

14, (R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yDamino)pyridin-2-yDmethyl)-1-(1-(2-(trifluo
romethyl)phenyl)ethyl)piperidine-4-carboxylic acid

s, 4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino )pyridin-2-yDmethyl)-1-(2-(2-(trifluorom
cthyl)phenyl)propan-2-yl)piperidine-4-carboxylic acid

e, 4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yDmethyl)-1-(1-(2-(trifluorom
ethyDphenyl)cyclopropyl)piperidine-4-carboxylic acid

17 4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yDmethyl)-1-(3-(2-(trifluorom
cthy)phenyl)oxetan-3-vl)piperidine-4-carboxylic acid

s, 1-((3-chloro-2-fluorophenyl)difluoromethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-y)methy1)piperidine-4-carboxylic acid

119, (R)-1-(1-(3-chloro-2-fluorophenyl)-2,2 2 -trifluoroethyl)-4-((3-fluoro-6-((5-methyl-1H-pyra
zol-3-yl)amino)pyridin-2-y)methy)piperidine-4-carboxylic acid

120, (S)-1-(1-(3-chloro-2-fluorophenyl)-2,2,2-trifluoroethyl)-4-((3-fluoro-6-((5-methyl-1H-pyra
zol-3-yl)amino)pyridin-2-y)methy)piperidine-4-carboxylic acid

1 (2R,4R)-1-(3-chloro-2-fluorobenzoyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yDa
mino)pyridin-2-y)methy])piperidine-4-carboxylic acid

122, (2R,4R)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-
(2-(trifluoromethyl)benzyl)piperidine-4-carboxylic acid

123, (2R,4R)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-
(2-(trifluoromethyl)benzoyl)piperidine-4-carboxylic acid

14, (2R,4R)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-
((2-(trifluoromethyl)phenyl)sulfonyl)piperidine-4-carboxylic acid

15, (2R,4R)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-
((S)-1-2-(trifluoromethyl)phenyethyl)piperidine-4-carboxylic acid

126, (2R,4R)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-
((R)-1-(2-(trifluoromethyl)phenylethyl)piperidine-4-carboxylic acid

17 (2R,4R)-1-((3-chloro-2-fluorophenyl)sulfonyl)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyraz
ol-3-yDamino)pyridin-2-yl)methy])piperidine-4-carboxylic acid

128, (2R,4R)-1-(1-(3-chloro-2-fluorophenyl)cyclopropyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H
-pyrazol-3-yl)amino)pyridin-2-y)methyl)piperidine-4-carboxylic acid

199, (2R,4R)-1-((3-chloro-2-fluorophenyl)difluoromethyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1
H-pyrazol-3-yl)amino)pyridin-2-y)methy)piperidine-4-carboxylic acid

130, (2R,6R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-ylamino)pyr

idin-2-yDmethyl)-2,6-dimethylpiperidine-4-carboxylic acid
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(3R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridi

Bl n-2-yDmethyl)-3-methylpiperidine-4-carboxylic acid

132, (2R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridi
n-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

133, (2R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pyridin-2-y)methyl)piperidine-4-carboxylic acid

134, 1-(3-chloro-2,6-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-
2-yDmethyl)piperidine-4-carboxylic acid

135, (2R)-1-(3-chloro-2,6-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

136, (2R)-1-(3-chloro-2,6-difluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-y)methy1)piperidine-4-carboxylic acid

137 1-(3-chloro-2.4-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-
2-yD)methyl)piperidine-4-carboxylic acid

138, (2R)-1-(3-chloro-2 4-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

139, (2R)-1-(3-chloro-2 4-difluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-y)methy])piperidine-4-carboxylic acid

140, 1-(2,3-dichlorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y)met
hyDpiperidine-4-carboxylic acid

141 (2R)-1-(2,3-dichlorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yDamino)pyridin-2-yl
)methy])-2-methylpiperidine-4-carboxylic acid

142, (2R)-1-(2,3-dichlorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyri
din-2-yD)methyl)piperidine-4-carboxylic acid

3. 1-(2,3-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)met
hyDpiperidine-4-carboxylic acid

144, (2R)-1-(2,3-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1
)methy])-2-methylpiperidine-4-carboxylic acid

145, (2R)-1-(2,3-difluorobenzyl)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyri
din-2-yDmethyl)piperidine-4-carboxvlic acid

146, 1-(3-chloro-2-fluoro-6-methylbenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-y)methyl)piperidine-4-carboxylic acid

147 (2R)-1-(3-chloro-2-fluoro-6-methylbenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)ami
no)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

148, (2R)-1-(3-chloro-2-fluoro-6-methylbenzyl)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-

3-yl)amino)pyridin-2-yD)methyl)piperidine-4-carboxylic acid
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1-(3-chloro-2-methylbenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y

149 Dmethy)piperidine-4-carboxylic acid

150, (2R)-1-(3-chloro-2-methylbenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridi
n-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

151 (2R)-1-(3-chloro-2-methylbenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pyridin-2-y)methyl)piperidine-4-carboxylic acid

152, 4-((6-((1H-pyrazol-3-yl)amino)-3-fluoropyridin-2-yl)methyl)-1-(2-fluoro-3-methylbenzyl)
piperidine-4-carboxylic acid

153, (2R)-4-((6-((1H-pyrazol-3-yl)amino)-3-fluoropyridin-2-yl)methyl)-1-(2-fluoro-3-methylbe
nzyl)-2-methylpiperidine-4-carboxylic acid

154, (2R)-4-((6-((1H-pyrazol-3-yl)amino)-3-fluoropyridin-2-yl)methyl)-2-ethyl-1-(2-fluoro-3-m
cthylbenzyl)piperidine-4-carboxylic acid

155, 4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yDmethyl)-1-(2-fluorobenzyl)
piperidine-4-carboxylic acid

156, (2R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-(2-fluorobe
nzyl)-2-methylpiperidine-4-carboxylic acid

157 (2R)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y)methyl)-1-(2-f
luorobenzyl)piperidine-4-carboxylic acid

158, 1-(2,6-dichlorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)met
hyDpiperidine-4-carboxylic acid

159, (2R)-1-(2,6-dichlorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yDamino)pyridin-2-yl
)methy])-2-methylpiperidine-4-carboxylic acid

160, (2R)-1-(2,6-dichlorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyri
din-2-yD)methyl)piperidine-4-carboxylic acid

L61. 1-(2,6-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)met
hyDpiperidine-4-carboxylic acid

162, (2R)-1-(2,6-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1
)methy])-2-methylpiperidine-4-carboxylic acid

163, (2R)-1-(2,6-difluorobenzyl)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyri
din-2-yDmethyl)piperidine-4-carboxvlic acid

L6d. 1-(3-chloro-2-fluoro-4-methylbenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-y)methyl)piperidine-4-carboxylic acid

165, (2R)-1-(3-chloro-2-fluoro-4-methylbenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)ami
no)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

166, (2R)-1-(3-chloro-2-fluoro-4-methylbenzyl)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-

3-yl)amino)pyridin-2-yD)methyl)piperidine-4-carboxylic acid
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1-(2-(3-chloro-2-fluorophenyl)propan-2-y1)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)ami

17 no)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

163, (2R,4R)-1-(2-(3-chloro-2-fluorophenyl)propan-2-yl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol
-3-yD)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

169, (2R,4R)-1-(2-(3-chloro-2-fluorophenyl)propan-2-yl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

170, 1-(1-(3-chloro-2-fluorophenyl)cyclopropyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)am
ino)pyridin-2-yDmethyl)piperidine-4-carboxylic acid

171, (2R,4R)-1-(1-(3-chloro-2-fluorophenyl)cyclopropyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol
-3-yDamino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

7. 1-(3-(3-chloro-2-fluorophenyl)oxetan-3-y1)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)ami
no)pyridin-2-y)methyl)piperidine-4-carboxylic acid

173, (2R,4R)-1-(3-(3-chloro-2-fluorophenyl)oxetan-3-y1)-4-((3-fluoro-6-((5-methyl-1H-pyrazol
-3-yD)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

174, (2R,4R)-1-(3-(3-chloro-2-fluorophenyl)oxetan-3-y1)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

175, 1-(1-(3-chloro-2-fluorophenyl)cyclobutyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pyridin-2-y)methyl)piperidine-4-carboxylic acid

176, (2R,4R)-1-(1-(3-chloro-2-fluorophenyl)cyclobutyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-
3-yl)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

177 (2R,4R)-1-(1-(3-chloro-2-fluorophenyl)cyclobutyl)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-p
yrazol-3-yDamino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

178, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr
idin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

179, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-fluoro-4-(3-hydroxyoxetan-3-y1)-6-((5-
methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

150, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(oxetan-3-yD)pyridin-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

181, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)-4-(oxetan-3-yl)pyridin-2-yDmethyl)piperidine-4-carboxylic acid

182, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-hydroxyazetidin-1-y1)-6-((5-methyl-1H-pyra
zo0l-3-yDamino)pyridin-2-y)methyl)piperidine-4-carboxylic acid

183, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-fluoro-4-(3-hydroxyazetidin-1-y1)-6-((5
-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y)methyl)piperidine-4-carboxylic acid

184, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-hydroxyazetidin-1-y1)-6-((5-methyl

-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
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(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-

18> (4-methylpiperazin-1-yD)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

136, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)-4-(4-methylpiperazin-1-y)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

187 (2R,4R)-4-((4-(azetidin-3-y1)-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1)
methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

188, 4-((4-(azetidin-3-y1)-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y)methyl)-1-
(3-chloro-2-fluorobenzyl)piperidine-4-carboxylic acid

™ (2R,4R)-4-((4-(azetidin-3-y1)-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1)
methyl)-1-(3-chloro-2-fluorobenzyl)-2-ethylpiperidine-4-carboxvlic acid

190, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(1-methylazetidin-3-yDpyridin-2-y)methy])-2-methylpiperidine-4-carboxylic acid

191, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-(1-methy
lazetidin-3-y])pyridin-2-yD)methyl)piperidine-4-carboxylic acid

192. (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)-4-(1-methylazetidin-3-yl)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

193, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyraz
ol-3-yDamino)pyridin-2-y)methy])piperidine-4-carboxylic acid

194, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((4-cthyl-3-fluoro-6-((5-methyl-1H-pyrazol
-3-yl)amino)pyridin-2-y)methyl)piperidine-4-carboxylic acid

195, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-isopropyl-6-((5-methyl-1H-pyrazol-3-yl)amino)
pyridin-2-yl)methyl)piperidine-4-carboxylic acid

196. (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((3-fluoro-4-1sopropyl-6-((5-methyl-1H-pyr
azol-3-yDamino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

197 1-(3-chloro-2-fluorobenzyl)-4-((4-cyclopropyl-3-fluoro-6-((5-methyl-1H-pyrazol-3-yami
no)pyridin-2-y)methyl)piperidine-4-carboxylic acid

198, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cyclopropyl-3-fluoro-6-((5-methyl-1 H-pyrazol-
3-yl)amino)pyridin-2-y)methyl)-2-ethylpiperidine-4-carboxylic acid

199, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(2-hydroxypropan-2-y1)-6-((5-methyl-1H-pyraz
ol-3-yDamino)pyridin-2-yl)methy])piperidine-4-carboxylic acid

500, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((3-fluoro-4-(2-hydroxypropan-2-y1)-6-((5-
methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

501, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-phenylpy
ridin-2-yl)methyl)piperidine-4-carboxylic acid

00, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-

phenylpyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid
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(2R 4R )-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a

20 mino)-4-phenylpyridin-2-yl)methyl)piperidine-4-carboxylic acid

-~ 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-hydroxycyclopropyl)-6-((5-methyl-1H-pyraz
ol-3-yDamino)pyridin-2-y)methy])piperidine-4-carboxylic acid

205, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-hydroxycyclopropyl)-6-((5-methyl-
1H-pyrazol-3-y)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

206, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((3-fluoro-4-(1-hydroxycyclopropyl)-6-((5-
methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxvlic acid

207, (2R,4R)-4-((4-(azetidin-1-y1)-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1)
methyl)-1-(3-chloro-2-fluorobenzyl)-2-ethylpiperidine-4-carboxvlic acid

208, 4-((4-(azetidin-1-y1)-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y)methyl)-1-
(3-chloro-2-fluorobenzyl)piperidine-4-carboxylic acid

500 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(difluoromethyl)-3-fluoro-6-((5-methyl-1H-pyr
azol-3-yDamino)pyridin-2-yl)methyl)-2-cthylpiperidine-4-carboxylic acid

210, 1-(3-chloro-2-fluorobenzyl)-4-((4-(difluoromethyl)-3-fluoro-6-((5-methyl-1H-pyrazol-3-y1
Yamino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

511 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a
mino)-4-(trifluoromethyl)pyridin-2-y)methyl)piperidine-4-carboxylic acid

o 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-(trifluoro
methyl)pyridin-2-yDmethy)piperidine-4-carboxylic acid

513, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(trifluoromethypyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

14 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((3-fluoro-4-(1-hydroxycyclobutyl)-6-((5-
methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

215, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-hydroxycyclobutyl)-6-((5-methyl-1H-pyrazo
1-3-yDamino)pyridin-2-y)methyl)piperidine-4-carboxylic acid

216, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-hydroxycyclobutyl)-6-((5-methyl-1
H-pyrazol-3-yl)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

17, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cyclobutyl-3-fluoro-6-((5-methyl-1H-pyrazol-3
-yD)amino)pyridin-2-yDmethyl)-2-ethylpiperidine-4-carboxylic acid

518, 1-(3-chloro-2-fluorobenzyl)-4-((4-cyclobutyl-3-fluoro-6-((5-methyl-1H-pyrazol-3-yDamin
o)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

519 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cyclobutyl-3-fluoro-6-((5-methyl-1H-pyrazol-3
-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

o~ (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-cyano-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a

mino)pyridin-2-yl)methyl)-2-ethylpiperidine-4-carboxylic acid
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1-(3-chloro-2-fluorobenzyl)-4-((4-cyano-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr

221 idin-2-yl)methyDpiperidine-4-carboxylic acid

) (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-methyl-6-((5-methyl-1H-pyrazol-3-yDa
mino)pyridin-2-y)methy])piperidine-4-carboxylic acid

3, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-cy ano-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr
idin-2-yl)methyl)-2-ethylpiperidine-4-carboxylic acid

4. (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-chloro-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)-2-ethylpiperidine-4-carboxylic acid

25, 1-(3-chloro-2-fluorobenzyl)-4-((3-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y
Dmethypiperidine-4-carboxylic acid

226, 1-(3-chloro-2-fluorobenzyl)-4-((3-cyano-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1
)methy])piperidine-4-carboxvlic acid

7 1-(3-chloro-2-fluorobenzyl)-4-((3-chloro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1
)methy])piperidine-4-carboxylic acid

228, (25)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

. 1-(1-(3-chloro-2-fluorophenyl)ethy1)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr
idin-2-yl)methyDpiperidine-4-carboxylic acid

530 1-(difluoro(2-(trifluoromethyl)phenyl)methyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yDa
mino)pyridin-2-y)methy])piperidine-4-carboxylic acid

-~ (2R,4R)-1-(3-chloro-2-fluoro-6-methylbenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-y1)
amino)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

.~ (2R,4R)-1-(3-chloro-2-fluoro-4-methylbenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-y1)
amino)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

i~ (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(3-hydroxyazetidin-1-y1)-6-((5-methyl
thiazol-2-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

- (2R,4R)-1-((4,5-dichlorothiophen-2-yl)methyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-y1)
amino)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

235, (2R,4R)-1-((4,5-dimethylthiophen-2-yl)methyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-y1
)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

236, (3R,45)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr
1din-2-yl)methyl)-3-methylpiperidine-4-carboxylic acid

537 (2R,4R)-1-((3-chloro-2-fluorophenyl)difluoromethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazo
1-3-yDamino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

-~ 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1

)methy])-3-methylpiperidine-4-carboxylic acid
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(35,4R)-1-(3-chloro-2-fluorobenzy1)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr

259 idin-2-yD)methyl)-3-methylpiperidine-4-carboxylic acid

540 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-fluorocyclopropyl)-6-((5-methyl-1H-pyrazol
-3-yl)amino)pyridin-2-y)methyl)piperidine-4-carboxylic acid
1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-(methyla

241. mino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

2. 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-isopropoxy-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pyridin-2-y)methyD)piperidine-4-carboxvlic acid

243, (2R,4R)-1-(((3-chloro-2-fluorophenyl)sulfonyl)methyl)-4-((3-fluoro-6-((5-methyl-1H-pyra
zol-3-yl)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

”m 1-(1-(3,5-dichlorophenyl)cyclopropyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)p
yridin-2-yl)methyl)piperidine-4-carboxylic acid

245 1-(3-(3,5-dichlorophenyl)oxetan-3-y1)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)p
yridin-2-y)methyl)piperidine-4-carboxylic acid

546, (2R,4R)-1-(3-chloro-4,5-difluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

47 (2R,4R)-1-(2,3-difluorobenzyl)-4-((3-fluoro-4-(1-hydroxycyclopropyl)-6-((5-methyl-1H-p
yrazol-3-yDamino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

ha8. (2R,4R)-1-(2,3-difluorobenzyl)-4-((3-fluoro-4-(2-hydroxypropan-2-y1)-6-((5-methyl-1H-p
yrazol-3-yDamino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

549 1-(2,3-difluorobenzyl)-4-((3-fluoro-4-(1-hydroxycyclopropyl)-6-((5-methyl-1H-pyrazol-3-
yDamino)pyridin-2-yD)methyl)piperidine-4-carboxylic acid

550, 1-(2,3-difluorobenzyl)-4-((3-fluoro-4-(2-hydroxypropan-2-y1)-6-((5-methyl-1H-pyrazol-3-
yDamino)pyridin-2-yD)methyl)piperidine-4-carboxylic acid

551, (2R,4R)-1-(2,3-difluorobenzyl)-2-ethyl-4-((3-fluoro-4-(1-hydroxycyclopropyl)-6-((5-meth
yl-1H-pyrazol-3-yl)amino)pyridin-2-y)methy)piperidine-4-carboxylic acid

552, (2R,4R)-1-(2,3-difluorobenzyl)-2-ethyl-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-
yDamino)pyridin-2-yD)methyl)piperidine-4-carboxylic acid

553, (2R,4R)-1-(2,3-difluorobenzyl)-2-ethyl-4-((3-fluoro-4-(2-hydroxypropan-2-y1)-6-((5-meth
yl-1H-pyrazol-3-yl)amino)pyridin-2-y)methy)piperidine-4-carboxylic acid

554, (2R,4R)-1-(2,3-dichlorobenzyl)-2-cthyl-4-((3-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-
yDamino)pyridin-2-yD)methyl)piperidine-4-carboxylic acid

555 (2R,4R)-1-(3-chloro-2,6-difluorobenzyl)-2-ethyl-4-((3-fluoro-4-(1-hydroxycyclopropyl)-6-

((5-methyl-1H-pyrazol-3-yDamino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid
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(2R,4R)-1-(3-chloro-2,6-difluorobenzyl)-2-cthyl-4-((3-fluoro-4-methyl-6-((5-methyl-1H-p

226, yrazol-3-yDamino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

557 (2R,4R)-1-(3-chloro-2,6-difluorobenzyl)-2-cthyl-4-((3-fluoro-4-(2-hydroxypropan-2-y1)-6-
((5-methyl-1H-pyrazol-3-yDamino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

558, 1-(3-chloro-2,6-difluorobenzyl)-4-((3-fluoro-4-(1-hydroxycyclopropyl)-6-((5-methyl-1H-p
yrazol-3-yDamino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

550, 1-(3-chloro-2,6-difluorobenzyl)-4-((3-fluoro-4-(2-hydroxypropan-2-y1)-6-((5-methyl-1H-p
yrazol-3-yDamino)pyridin-2-yl)methyl)piperidine-4-carboxvlic acid

260, (2R,4R)-1-(3-chloro-2.6-difluorobenzyl)-4-((3-fluoro-4-(1-hydroxycyclopropyl)-6-((5-met
hyl-1H-pyrazol-3-y)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

261, (2R,4R)-1-(3-chloro-2.6-difluorobenzyl)-4-((3-fluoro-4-(2-hydroxypropan-2-yl)-6-((5-met
hyl-1H-pyrazol-3-y)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

260, 1-(3-chloro-2-fluorobenzyl)-4-((6-cthyl-5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)pyri
midin-4-y)methy])piperidine-4-carboxylic acid

263, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-ethyl-5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)a
mino)pyrimidin-4-y)methyl)-2-methylpiperidine-4-carboxylic acid

S6d. (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((6-cthyl-5-fluoro-2-((5-methyl-1H-pyrazol
-3-yl)amino)pyrimidin-4-y)methy])piperidine-4-carboxylic acid

265, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-methyl-2-((5-methyl-1H-pyrazol-3-yl)amino)py
rimidin-4-yl)methyl)piperidine-4-carboxylic acid

266, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-methyl-2-((5-methyl-1H-pyrazol-3-y1)
amino)pyrimidin-4-yl)methyl)-2-methylpiperidine-4-carboxylic acid

267 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((5-fluoro-6-methyl-2-((5-methyl-1H-pyraz
ol-3-yDamino)pyrimidin-4-y)methyl)piperidine-4-carboxylic acid

268, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-isopropyl-2-((5-methyl-1H-pyrazol-3-yl)amino)
pyrimidin-4-y)methyl)piperidine-4-carboxylic acid

260, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-isopropyl-2-((5-methyl-1H-pyrazol-3-
yDamino)pyrimidin-4-yl)methyl)-2-methylpiperidine-4-carboxylic acid

270, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((5-fluoro-6-1sopropyl-2-((5-methyl-1H-pyr
azol-3-yDamino)pyrimidin-4-y)methyl)piperidine-4-carboxylic acid

71 1-(3-chloro-2-fluorobenzyl)-4-((6-cyclopropyl-5-fluoro-2-((5-methyl-1H-pyrazol-3-yami
no)pyrimidin-4-yD)methyl)piperidine-4-carboxylic acid

- (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-cyclopropyl-3-fluoro-2-((5-methyl-1 H-pyrazol-
3-yl)amino)pyrimidin-4-yl)methyl)-2-methylpiperidine-4-carboxylic acid

- (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-cyclopropyl-3-fluoro-2-((5-methyl-1 H-pyrazol-

3-yl)amino)pyrimidin-4-y)methyl)-2-ethylpiperidine-4-carboxylic acid
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1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-(2-hydroxypropan-2-y1)-2-((5-methyl-1H-pyraz

274 ol-3-yDamino)pyrimidin-4-y)methyl)piperidine-4-carboxylic acid

575 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-(2-hydroxypropan-2-y1)-2-((5-methyl-
1H-pyrazol-3-yl)amino)pyrimidin-4-y)methyl)-2-methylpiperidine-4-carboxylic acid

276, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((5-fluoro-6-(2-hydroxypropan-2-y1)-2-((5-
methyl-1H-pyrazol-3-yl)amino)pyrimidin-4-y)methyl)piperidine-4-carboxylic acid

77 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)-6-phenylpy
rimidin-4-y)methyl)piperidine-4-carboxylic acid

278, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)-6-
phenylpyrimidin-4-yDmethyl)-2-methylpiperidine-4-carboxylic acid

270, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)a
mino)-6-phenylpyrimidin-4-y)methy)piperidine-4-carboxylic acid

530, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-(1-hydroxycyclopropyl)-2-((5-methyl-1H-pyraz
ol-3-yDamino)pyrimidin-4-y)methyl)piperidine-4-carboxylic acid

281, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-(1-hydroxycyclopropyl)-2-((5-methyl-
1H-pyrazol-3-yl)amino)pyrimidin-4-y)methyl)-2-methylpiperidine-4-carboxylic acid

"~ (2R.,4R)-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((5-fluoro-6-(1-hydroxycyclopropyl)-2-((5-
methyl-1H-pyrazol-3-yl)amino)pyrimidin-4-y)methyl)piperidine-4-carboxylic acid

"~ (2R, 4R)-4-((6-(azetidin-1-y1)-5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)pyrimidin-4-y1
)methyl)-1-(3-chloro-2-fluorobenzyl)-2-cthylpiperidine-4-carboxylic acid

-~ 4-((6-(azetidin-1-y1)-5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)pyrimidin-4-yl)methyl)
-1-(3-chloro-2-fluorobenzyl)piperidine-4-carboxylic acid

585, (2R, 4R)-4-((6-(azetidin-1-y1)-5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)pyrimidin-4-y1
)methy])-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

286, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-(difluoromethyl)-3-fluoro-2-((5-methyl-1H-pyr
azol-3-yDamino)pyrimidin-4-yl)methyl)-2-ethylpiperidine-4-carboxylic acid

187, 1-(3-chloro-2-fluorobenzyl)-4-((6-(difluoromethyl)-3-fluoro-2-((5-methyl-1H-pyrazol-3-y1
)amino)pyrimidin-4-y)methyl)piperidine-4-carboxylic acid

588, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-(difluoromethyl)-3-fluoro-2-((5-methyl-1H-pyr
azol-3-yDamino)pyrimidin-4-vl)methyl)-2-methylpiperidine-4-carboxylic acid

530 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)a
mino)-6-(trifluoromethyl)pyrimidin-4-y)methyl)piperidine-4-carboxylic acid

500, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)-6-(trifluoro
methyl)pyrimidin-4-yl)methyl)piperidine-4-carboxylic acid

501 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)-6-

(trifluoromethy)pyrimidin-4-yl)methyl)-2-methylpiperidine-4-carboxylic acid
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(2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((5-fluoro-6-(1-hydroxycyclobutyl)-2-((5-

292 methyl-1H-pyrazol-3-yl)amino)pyrimidin-4-y)methyl)piperidine-4-carboxylic acid

503, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-(1-hydroxycyclobutyl)-2-((5-methyl-1H-pyrazo
1-3-yDamino)pyrimidin-4-yDmethyl)piperidine-4-carboxylic acid

204, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-(1-hydroxycyclobutyl)-2-((5-methyl-1
H-pyrazol-3-yl)amino)pyrimidin-4-yD)methyl)-2-methylpiperidine-4-carboxylic acid

505, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-cyclobutyl-3-fluoro-2-((5-methyl-1H-pyrazol-3
-yl amino)pyrimidin-4-yD)methyl)-2-cthylpiperidine-4-carboxylic acid

206, 1-(3-chloro-2-fluorobenzyl)-4-((6-cyclobutyl-5-fluoro-2-((5-methyl-1H-pyrazol-3-yDamin
o)pyrimidin-4-yl)methyl)piperidine-4-carboxvlic acid

297 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-cyclobutyl-3-fluoro-2-((5-methyl-1H-pyrazol-3
-yl)amino)pyrimidin-4-y)methyl)-2-methylpiperidine-4-carboxvlic acid

508, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-cyano-5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)a
mino)pyrimidin-4-y)methyl)-2-ethylpiperidine-4-carboxylic acid

290, 1-(3-chloro-2-fluorobenzyl)-4-((6-cyano-5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)pyr
imidin-4-y)methyl)piperidine-4-carboxylic acid

300 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-cyano-5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)a
mino)pyrimidin-4-y)methyl)-2-methylpiperidine-4-carboxylic acid

301, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-(3-hydroxyoxetan-3-yl)-2-((5-methyl-
1H-pyrazol-3-yl)amino)pyrimidin-4-y)methyl)-2-methylpiperidine-4-carboxylic acid

300, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-(3-hydroxyoxetan-3-y1)-2-((5-methyl-1H-pyraz
ol-3-yDamino)pyrimidin-4-y)methyl)piperidine-4-carboxylic acid

303, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((5-fluoro-6-(3-hydroxyoxetan-3-y1)-2-((5-
methyl-1H-pyrazol-3-yl)amino)pyrimidin-4-y)methyl)piperidine-4-carboxylic acid

304, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)-6-
(oxetan-3-yD)pyrimidin-4-y)methyl)-2-methylpiperidine-4-carboxylic acid

305, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)-6-(oxetan-
3-yDpyrimidin-4-yl)methyl)piperidine-4-carboxylic acid

306, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)a
mino)-6-(oxetan-3-vl)pyrimidin-4-y)methyDpiperidine-4-carboxylic acid

307 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr
azin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

308, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((5-methyl-2-((5-methyl-1H-pyrazol-3-y1
)amino)pyrimidin-4-y)methyl)piperidine-4-carboxylic acid

300 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((6-fluoro-3-((5-methyl-1H-pyrazol-3-yl)amino)-1,

2 A-triazin-5-y)methyl)-2-methylpiperidine-4-carboxylic acid
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(2R 4R )-1-(3-chloro-2-fluorobenzyl)-2-cthyl-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a

S0 mino)pyrazin-2-yl)methyl)piperidine-4-carboxylic acid

311 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)a
mino)pyrimidin-4-y)methyl)piperidine-4-carboxylic acid

312, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-ethyl-4-((6-fluoro-3-((5-methyl-1H-pyrazol-3-yl)a
mino)-1,2 4-triazin-5-yl)methyl)piperidine-4-carboxylic acid

313, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyrazin-2-y1
)methy])piperidine-4-carboxvlic acid

314, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-2-((5-methyl-1H-pyrazol-3-yl)amino)pyrimidin-4
-vDmethy)piperidine-4-carboxylic acid

315, 1-(3-chloro-2-fluorobenzyl)-4-((6-fluoro-3-((5-methyl-1H-pyrazol-3-yl)amino)-1,2 4-triazi
n-5-yDmethy)piperidine-4-carboxvlic acid

316, (2R)-1-(((3-chloro-2-fluorophenyl)sulfonyl)methyl)-4-((3-fluoro-6-((5-methyl-1 H-pyrazol-
3-yl)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

317, (2R)-1-((1-(3-chloro-2-fluorophenyl)cyclopropyDmethy1)-4-((3-fluoro-6-((5-methyl-1H-py
razol-3-yl)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

318, (2R)-1-((1-(3-chloro-2-fluorophenyl)cyclobuty)methyl)-4-((3-fluoro-6-((5-methyl-1H-pyr
azol-3-yDamino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

319 (2R)-1-((3-(3-chloro-2-fluorophenyl)oxetan-3-yl)methyl)-4-((3-fluoro-6-((5-methyl-1H-py
razol-3-yl)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

20 (2R)-1-(1-(3-chloro-2-fluorobenzyl)cyclopropyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-
yDamino)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

0l (2R)-1-(1-(3-chloro-2-fluorobenzyl)cyclobutyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-y1
Yamino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

32, (2R)-1-(3-(3-chloro-2-fluorobenzyl)oxetan-3-y1)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-y
Damino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

3. (2R)-1-(2-(3-chloro-2-fluorophenyl)-2,2-difluoroethyl)-4-((3-fluoro-6-((5-methyl-1H-pyra
zol-3-yl)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid
(2R, 4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-

324. (methylamino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

5. (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3 -fluoro-4-1sopropoxy-6-((5-methyl-1H-pyrazol-
3-yl)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

6. (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-fluorocyclopropyl)-6-((5-methyl-1

H-pyrazol-3-yl)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid
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(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(2-hydroxyethyl)-6-((5-methyl-1H-pyr

227 azol-3-yDamino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

08, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4,5-dimethyl-6-((5-methyl-1H-pyrazol-3
-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

320, (2R,4R)-1-(2,3-difluorophenethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyrid
in-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

330, (2R,4R)-1-(2,3-dichlorophenethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-ylamino)pyrid
in-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

- (2R,4R)-1-(3-chloro-2,6-difluorophencthyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)am
ino)pyridin-2-yDmethyl)-2-methylpiperidine-4-carboxvlic acid

332, (2R,4R)-1-(2,4-dichlorophenethyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-ylamino)pyrid
in-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

3. (2R,4R)-1-(2-(3-chloro-2-fluorophenyl)-2,2-difluorocthyl)-4-((3-fluoro-6-((5-methyl-1H-p
yrazol-3-yDamino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

334, (2R,4R)-1-((1-(3-chloro-2-fluorophenyl)cyclopropyl)methyl)-4-((3-fluoro-6-((5-methyl-1H
-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

135, (2R,4R)-1-((1-(3-chloro-2-fluorophenyl)cyclobuty)methyl)-4-((3-fluoro-6-((5-methyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(2-fluoro-1,3-dihydroxypropan-2-y1)-6

336. -((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic
acid

337 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((6-((5-methyl-1H-pyrazol-3-yl)amino)-3
-(trifluoromethy)pyridin-2-yD)methyl)piperidine-4-carboxylic acid

338, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
morpholinopyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
(2R,4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-(4-methylpiperazin-1-y1)pyri

339. din-2-yDmethyl)-2-methyl-1-((2-(trifluoromethyl)phenyl)sulfonyl)piperidine-4-carboxylic
acid
(2R,4R)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-(1-methylazetidin-3-y1)pyrid

340. in-2-yl)methyl)-2-methyl-1-((2-(trifluoromethyl)phenyl)sulfonyl)piperidine-4-carboxylic
acid

"l (2R, 4R)-4-((4-(azetidin-1-y1)-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y])
methyl)-2-methyl-1-((2-(trifluoromethyl)phenyl)sulfonyl)piperidine-4-carboxylic acid

300 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-

(3-methyloxetan-3-yDpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
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(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-y1)

- amino)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

344 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((4-((5-methyl-1H-pyrazol-3-yl)amino)py
rimidin-2-yl)methyl)piperidine-4-carboxylic acid

345, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((6-((5-methyl-1H-pyrazol-3-yl)amino)-4
-(trifluoromethoxy)pyridin-2-y)methyl)piperidine-4-carboxylic acid

346, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(trifluoromethoxy )pyridin-2-yDmethyl)-2-methylpiperidine-4-carboxvlic acid

347, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((6-((5-methyl-1H-pyrazol-3-yl)amino)-3
-(trifluoromethy)pyrazin-2-yDmethyl)piperidine-4-carboxylic acid

348, 1-(3-chloro-2,6-difluorobenzyl)-4-((4-ethyl-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)
pyridin-2-vl)methyl)piperidine-4-carboxylic acid

349 4-((4-acetyl-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1)methyl)-1-(3-chlor
0-2,60-difluorobenzyl)piperidine-4-carboxylic acid

350, (2R,4R)-4-((4-acetyl-3-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-
1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

351 (2R,4R)-4-((4-acetyl-6-((5-methyl-1H-pyrazol-3-yDamino)pyridin-2-yl)methyl)-1-(3-chlor
o0-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

35 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3'-fluoro-3-methyl-6'-((5-methyl-1H-pyrazol-3-y1
Jamino)-|2,4'-bipyridin]-2'-y)methyl)-2-methylpiperidine-4-carboxylic acid

353 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(pyrimidin-2-yDpyridin-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

354 (2R,4R)-4-((4-acetyl-3-chloro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yDmethyl)-1
-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

355, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((6'-((5-methyl-1H-pyrazol-3-yl)amino)-|
2 4'-bipyridin]-2'-yDmethy])piperidine-4-carboxylic acid

356, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((3-methyl-6'-((5-methyl-1H-pyrazol-3-yl
Yamino)-|2,4'-bipyridin]-2'-y)methyl)piperidine-4-carboxylic acid

357 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((6-((5-methyl-1H-pyrazol-3-yl)amino)-4
-(pyrimidin-2-yDpvridin-2-yDmethyl)piperidine-4-carboxylic acid

358, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((3'-methyl-6'-((5-methyl-1 H-pyrazol-3-y
Damino)-[2,4'-bipyridin]-2'-yD)methyl)piperidine-4-carboxylic acid

359 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,3'-dimethyl-6'-((5-methyl-1H-pyrazol-3-yl)ami
no)-[2.4'-bipyridin]-2'-yDmethyl)-2-methylpiperidine-4-carboxylic acid

360 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((3-methyl-6-((5-methyl-1H-pyrazol-3-y1

Jamino)-4-(pyrimidin-2-y)pyridin-2-y)methyl)piperidine-4-carboxylic acid
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(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3'-chloro-6'-((5-methyl-1H-pyrazol-3-yDamino)-[

201 2 4'-bipyridin]-2'-yDmethy])-2-methylpiperidine-4-carboxylic acid

360, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3'-chloro-3-methyl-6'-((5-methyl-1H-pyrazol-3-yl
Jamino)-|2,4'-bipyridin]-2'-y)methyl)-2-methylpiperidine-4-carboxylic acid

363, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-chloro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(pyrimidin-2-yDpyridin-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid
1-(3-chloro-2-fluorobenzyl)-4-(2,6-difluoro-3-((5-methyl-1H-pyrazol-3-yl)amino )benzyl)p

364. iperidine-4-carboxylic acid

365, (2R,4R)-4-((4-acetyl-3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methy
1)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

366, (2R,4R)-4-((4-acetyl-3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1)
methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

367 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(1,1-difluoroethyl)-3,5-difluoro-6-((5-methyl-1
H-pyrazol-3-yl)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

368, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)-4-(3-methyloxetan-3-yl)pyridin-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

360 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-4-(1-fluoroethyl)-6-((5-methyl-1H-p
yrazol-3-yDamino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

370, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)-4-(methylsulfonyDpyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

371 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(1,1-difluoroethyl)-3-fluoro-5-methyl-6-((5-met
hyl-1H-pyrazol-3-y)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

372, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-y1)
amino)-4-(3-methyloxetan-3-y)pyridin-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

373, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-3-methyl-6-((5-methyl-1H-pyrazol-3-y1)
amino)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxvlic acid

374, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-5-fluoro-3-methyl-6-((5-methyl-1H-pyraz
ol-3-yDamino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

375, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3-methyl-3-fluoro-6-((5-methyl-1H-pyra
zol-3-yl)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

376, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-3-methyl-6-((5-methyl-1H-pyrazol-3-yl)
amino)-4-propionylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

377 (2R,4R)-4-((4-acetyl-3-methyl-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1)

methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

379
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(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)a

378 mino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

379 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
propionylpyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

380, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-3,5-difluoro-6-((5-methyl-1H-pyrazol-3-y
Damino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

381 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)-4-propionylpyridin-2-y)methyl)-2-methylpiperidine-4-carboxvlic acid

382, 1-(3-chloro-2-fluorobenzyl)-4-((3-methyl-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)piperidine-4-carboxvlic acid

383, 1-(3-chloro-2-fluorobenzyl)-4-((3-methyl-5-fluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-y1
Jamino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

384 1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-5-fluoro-3-methyl-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-y)methy1)piperidine-4-carboxylic acid

385, 1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3-methyl-5-fluoro-6-((5-methyl-1H-pyrazol-3-y1)
amino)pyridin-2-y)methyl)piperidine-4-carboxylic acid

386, 1-(3-chloro-2-fluorobenzyl)-4-((3-methyl-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4
-propionylpyridin-2-y)methyl)piperidine-4-carboxylic acid

387 4-((4-acetyl-3-methyl-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yDmethyl)-
1-(3-chloro-2-fluorobenzyl)piperidine-4-carboxylic acid

388, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1
)methy])piperidine-4-carboxylic acid

380 1-(3-chloro-2-fluorobenzyl)-4-((4-cthyl-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyri
din-2-yD)methyl)piperidine-4-carboxylic acid

390, 1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)piperidine-4-carboxylic acid

391, 1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-propiony
lpyridin-2-y)methyl)piperidine-4-carboxylic acid

39, 4-((4-acetyl-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1)methyl)-1-(3-chlor
0-2-fluorobenzyl)piperidine-4-carboxylic acid

303, 1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-4-methyl-6-((5-methyl-1H-pyrazol-3-yamin
o)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

304 1-(3-chloro-2-fluorobenzyl)-4-((4-cthyl-3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)
pyridin-2-yl)methyl)piperidine-4-carboxylic acid

395, 1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino

)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

380
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1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-propi

26, onylpyridin-2-yDmethyl)piperidine-4-carboxylic acid

397 4-((4-acetyl-3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-(3-c
hloro-2-fluorobenzyl)piperidine-4-carboxylic acid

308, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pyridin-2-y)methyl)piperidine-4-carboxylic acid

390, 4-((4-acetyl-3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yDmethyl)-
1-(3-chloro-2-fluorobenzyl)piperidine-4-carboxylic acid

400, 1-(3-chloro-2-fluorobenzyl)-4-((4-(1,1-difluorocthyl)-3,5-difluoro-6-((5-methyl-1H-pyrazo
1-3-yDamino)pyridin-2-yD)methyDpiperidine-4-carboxylic acid

401, 1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-(3-m
cthyloxetan-3-yD)pyridin-2-yDmethyl)piperidine-4-carboxylic acid

400, 1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-4-(1-fluoroethyl)-6-((5-methyl-1H-pyrazol-3-
yDamino)pyridin-2-yD)methyl)piperidine-4-carboxylic acid

403, 1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino )-4-(met
hylsulfony)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

404, 1-(3-chloro-2-fluorobenzyl)-4-((4-(1,1-difluorocthyl)-3-fluoro-5-methyl-6-((5-methyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

405, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)-4
-(3-methyloxetan-3-yl)pyridin-2-y)methyl)piperidine-4-carboxylic acid

406, 1-(3-chloro-2-fluorobenzyl)-4-((3,5-dimethyl-6-((5-methyl-1 H-pyrazol-3-yl)amino)pyridin
-2-yl)methyl)piperidine-4-carboxylic acid

107 1-(3-chloro-2-fluorobenzyl)-4-((3,4,5-trimethyl-6-((5-methyl-1H-pyrazol-3-yDamino)pyrid
in-2-yD)methyl)piperidine-4-carboxylic acid

408, 1-(3-chloro-2-fluorobenzyl)-4-((4-cthyl-3,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amino
)pyridin-2-y)methyl)piperidine-4-carboxylic acid

400, 1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pyridin-2-y)methyl)piperidine-4-carboxylic acid

410, 1-(3-chloro-2-fluorobenzyl)-4-((3,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-prop
ionylpyridin-2-yl)methyl)piperidine-4-carboxvlic acid

i 4-((4-acetyl-3,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yDmethyl)-1-(3-
chloro-2-fluorobenzyl)piperidine-4-carboxylic acid

e 1-(3-chloro-2-fluorobenzyl)-4-((5-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y
Dmethy)piperidine-4-carboxylic acid

3. 1-(3-chloro-2-fluorobenzyl)-4-((4,5-dimethyl-6-((5-methyl-1 H-pyrazol-3-yl)amino)pyridin

-2-yl)methyl)piperidine-4-carboxylic acid

381




WO 2021/147974 PCT/CN2021/073169

1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyr

s idin-2-yl)methyDpiperidine-4-carboxylic acid

" 1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)p
yridin-2-y)methyl)piperidine-4-carboxylic acid

416, 1-(3-chloro-2-fluorobenzyl)-4-((5-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-propion
ylpyridin-2-yl)methyl)piperidine-4-carboxylic acid

17 4-((4-acetyl-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-1-(3-chlo
ro-2-fluorobenzyl)piperidine-4-carboxylic acid

418, 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)piperidine-4-carboxvlic acid

410, 1-(3-chloro-2-fluorobenzyl)-4-((4-cthyl-3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)a
mino)pyridin-2-y)methy1)piperidine-4-carboxylic acid

0, 1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)
amino)pyridin-2-y)methyl)piperidine-4-carboxylic acid

0l 1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)-4
-propionylpyridin-2-y)methyl)piperidine-4-carboxylic acid

"y (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

03 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((3,4,5-trimethyl-6-((5-methyl-1H-pyrazo
1-3-yDamino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

04 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-3,5-dimethyl-6-((5-methyl-1 H-pyrazol-3-
yDamino)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

05, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3,5-dimethyl-6-((5-methyl-1 H-pyrazol-3
-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

126, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amin
0)-4-propionylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

07 (2R, 4R)-4-((4-acetyl-3,5-dimethyl-6-((5-methyl-1 H-pyrazol-3-yl)amino)pyridin-2-yDmeth
y1)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

8, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((5-methyl-6-((5-methyl-1H-pyrazol-3-y1
Jamino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid

9 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4,5-dimethyl-6-((5-methyl-1H-pyrazol-3-yl)amin
o)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

430 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-5-methyl-6-((5-methyl-1H-pyrazol-3-yDa
mino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

Bl (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-5-methyl-6-((5-methyl-1H-pyrazol-3-y1)

amino)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

382
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(2R,4R)-1-(3-chloro-2-fluorobenzyl)-2-methyl-4-((5-methyl-6-((5-methyl-1H-pyrazol-3-y1

2 )amino)-4-propionylpyridin-2-yl)methyl)piperidine-4-carboxylic acid

33, (2R,4R)-4-((4-acetyl-5-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-
1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

134, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-ethyl-3-fluoro-5-methyl-6-((5-methyl-1H-pyraz
ol-3-yD)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

135, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-3-fluoro-5-methyl-6-((5-methyl-1H-pyra
zol-3-yl)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

136, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-y1)
amino)-4-propionylpyridin-2-yD)methyl)-2-methylpiperidine-4-carboxvlic acid

137 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-4-((R)-1-fluoroethyl)-6-((5-methyl-1H-p
yrazol-3-yDamino)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxvlic acid

138, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-4-((S)-1-fluoroethyl)-6-((5-methyl-1H-p
yrazol-3-yDamino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

439, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(1,1-difluoroethyl)-5-fluoro-6-((5-methyl-1H-p
yrazol-3-yDamino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

440 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(3-methyloxetan-3-yDpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

a1 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5'-fluoro-6'-((5-methyl-1H-pyrazol-3-yDamino)-[
2 4'-bipyridin]-2'-yDmethy])-2-methylpiperidine-4-carboxylic acid

"y (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(pyrimidin-2-yDpyridin-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

3, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5'-fluoro-3-methyl-6'-((5-methyl-1H-pyrazol-3-y1
Jamino)-|2,4'-bipyridin]-2'-y)methyl)-2-methylpiperidine-4-carboxylic acid

444, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5'-fluoro-6'-((5-methyl-1H-pyrazol-3-yDamino)-[
3,4'-bipyridin]-2'-yDmethy])-2-methylpiperidine-4-carboxylic acid

445, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(pyridazin-3-yDpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

446, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(oxazol-2-yDpyridin-2-yDmethy])-2-methylpiperidine-4-carboxylic acid

7 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(thiazol-2-yD)pyridin-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

448, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-4-(1-methyl-1H-imidazol-2-y1)-6-((5-me
thyl-1H-pyrazol-3-yl)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

149 6-(((2R ,4R)-4-carboxy-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidin-4-yl)methyl)-3-fluo

ro-2-((5-methyl-1H-pyrazol-3-yl)amino)isonicotinic acid

383
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(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(dimethylcarbamoyl)-3-fluoro-6-((5-methyl-1H

0 -pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

451 (2R,4R)-4-((4-(azetidine-1-carbonyl)-5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridi
n-2-yDmethyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

452, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(morpholine-4-carbonyl)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

453, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(4-methylpiperazine-1-carbonyDpyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

454, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-chloro-5-fluoro-3-methyl-6-((5-methyl-1H-pyra
zol-3-yl)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

455, (2R,4R)-4-((4-acetyl-5-fluoro-3-methyl-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y1)
methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

456, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-4-isobutyryl-6-((5-methyl-1H-pyrazol-3-
yDamino)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

457 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
pivaloylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

458, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3'-fluoro-3'-methyl-6'-((5-methyl-1H-pyrazol-3-y1
Jamino)-|2,4'-bipyridin]-2'-y)methyl)-2-methylpiperidine-4-carboxylic acid

459 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-y1)
amino)-4-(pyrimidin-2-yDpyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

460, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-y1)
amino)-4-(oxazol-2-yD)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

461, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-4-isobutyryl-3-methyl-6-((5-methyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

162, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((5-fluoro-3-methyl-6-((5-methyl-1H-pyrazol-3-y1)
amino)-4-pivaloylpyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

463, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-isobutyryl-5-methyl-6-((5-methyl-1H-
pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

164, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-5-methyl-6-((5-methyl-1H-pyrazol-3-y1)
amino)-4-pivaloylpyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

465, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-4-((R)-1-fluoroethyl)-6-((5-methyl-1
H-pyrazol-3-y)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

466, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-4-((S)-1-fluorocthyl)-6-((5-methyl-1
H-pyrazol-3-yl)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

467 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3',5'-difluoro-6'-((5-methyl-1H-pyrazol-3-yl)amin

0)-[2.4'-bipyridin]-2'-y)methyl)-2-methylpiperidine-4-carboxylic acid
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(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino

108, )-4-(pyrimidin-2-yD)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

460 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3',5'-difluoro-3-methyl-6'-((5-methyl-1 H-pyrazol-
3-yl)amino)-[2,4'-bipyridin]-2'-yl)methyl)-2-methylpiperidine-4-carboxylic acid

470, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3',5'-difluoro-6'-((5-methyl-1H-pyrazol-3-yl)amin
0)-[3.4'-bipyridin]-2'-y)methyl)-2-methylpiperidine-4-carboxylic acid

171 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)-4-(pyridazin-3-yDpvridin-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

47, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)-4-(oxazol-2-yDpvridin-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

473, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)-4-(thiazol-2-yD)pyridin-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

"4 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-4-(1-methyl-1H-imidazol-2-y1)-6-((5
-methyl-1H-pyrazol-3-yl)amino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

475, 2-(((2R ,4R)-4-carboxy-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidin-4-yl)methyl)-3,5-dif
luoro-6-((5-methyl-1H-pyrazol-3-yl)amino)isonicotinic acid

476, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-(dimethylcarbamoyl)-3,5-difluoro-6-((5-methyl
-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

477 (2R,4R)-4-((4-(azetidine-1-carbonyl)-3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)py
ridin-2-yl)methyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxylic acid

478 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)-4-(morpholine-4-carbonyDpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid
(2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino

479. )-4-(4-methylpiperazine-1-carbonyl)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic
acid

480, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-4-isobutyryl-6-((5-methyl-1H-pyrazo
1-3-yDamino)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxvlic acid

481 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,5-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)-4-pivaloylpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

482, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-((R)-1-fluoroethyl)-6-((5-methyl-1H-p
yrazol-3-yDamino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

483, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-((S)-1-fluoroethyl)-6-((5-methyl-1H-p
yrazol-3-yDamino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

484 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3'-fluoro-6'-((5-methyl-1H-pyrazol-3-ylamino)-[

3,4'-bipyridin]-2'-yDmethy])-2-methylpiperidine-4-carboxylic acid
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485, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(pyridazin-3-yDpyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

486, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(oxazol-2-yDpyridin-2-yDmethy])-2-methylpiperidine-4-carboxylic acid

487 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(thiazol-2-yD)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

488, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-4-(1-methyl-1H-imidazol-2-y1)-6-((5-me
thyl-1H-pyrazol-3-yl)amino)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

480, (2R,4R)-4-((4-(azetidine-1-carbonyl)-3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)pyridi
n-2-yDmethyl)-1-(3-chloro-2-fluorobenzyl)-2-methylpiperidine-4-carboxvlic acid

490, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
pivaloylpyridin-2-yDmethyl)-2-methylpiperidine-4-carboxylic acid

491 1-(3-chloro-2-fluorobenzyl)-4-((4-(1,1-difluorocthyl)-3-fluoro-6-((5-methyl-1H-pyrazol-3-
yDamino)pyridin-2-yD)methyl)piperidine-4-carboxylic acid

497, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3,4-difluoro-6-((5-methyl-1H-pyrazol-3-yl)amino
)pyridin-2-yD)methyl)-2-methylpiperidine-4-carboxylic acid

493, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((4-hydroxy-6-((3-methyl-1H-pyrazol-5-yl)amino)
pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

104 (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(2,2, 2-trifluoroacety)pyridin-2-yl)methyl)-2-methylpiperidine-4-carboxylic acid

495, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-((3-fluoro-6-((5-methyl-1H-pyrazol-3-yl)amino)-4-
(oxetane-3-carbonyl)pyridin-2-y)methyl)-2-methylpiperidine-4-carboxylic acid

496, (2R,4R)-1-(3-chloro-2-fluorobenzyl)-4-(2-fluoro-5-((5-methyl-1H-1,2 4-triazol-3-yl)Jamino
Ybenzyl)-2-methylpiperidine-4-carboxylic acid

148. A pharmaceutical composition comprising a therapeutically effective amount of at least

one compound or pharmaceutically acceptable salt thereof of any one of claims 1-147 and at least one

pharmaceutically acceptable excipient.

149. The pharmaceutical composition of claim 148, wherein, the said compound or

pharmaceutically acceptable salt thereof in a weight ratio to the said excipient within the range from

about 0.0001 to about 10.

150.

The pharmaceutical composition of Claim 148 or 149, further comprising at least one of

additional active ingredient.
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151. Use of at least one compound or pharmaceutically acceptable salt thereof of any one of
claims 1-147 and/or a pharmaceutical composition of claims 148-150 for the manufacture of a
medicament.

152. The use of claim 151, wherein the medicament is used for the treatment or prevention of
cancer, or cancer metastasis.

153.  Theuse of claim 151, wherein the medicament is used as an Aurora A selective inhibitor.

154.  The use of claim 152, wherein the cancer is selected from the group consisting of small
cell lung cancer, colorectal cancer, gastric cancer, prostate cancer, breast cancer, triple-negative breast
cancer, cervical cancer, head and neck cancer, esophageal cancer, ovarian cancer, non-small cell lung
cancer, non-Hodgkin lymphoma, or any of combination thereof.

155.  The use of claim 152 or 154, wherein the cancer is selected from small cell lung cancer,
prostate cancer, triple-negative breast cancer, cervical cancer, or head and neck cancer.

156. At least one compound or pharmaceutically acceptable salt thereof for use as defined in
any one of claims 1-147 and/or a pharmaceutical composition of claims 148-150, which is for use in
therapy.

157. At least one compound or pharmaceutically acceptable salt thereof for use as defined in any
one of claims 1-147 and/or a pharmaceutical composition of claims 148-150, which is for use in the
treatment of cancer or the prevention of cancer metastasis.

158.  The use of claim 157, wherein the cancer is selected from the group consisting of small
cell lung cancer, colorectal cancer, gastric cancer, prostate cancer, breast cancer, triple-negative breast
cancer, cervical cancer, head and neck cancer, esophageal cancer, ovarian cancer, non-small cell lung
cancer, non-Hodgkin lymphoma, or any of combination thereof.

159.  The use of claim 157 or 158, wherein the cancer is selected from small cell lung cancer,
prostate cancer, triple-negative breast cancer, cervical cancer, or head and neck cancer.

160.  Atleast one compound or pharmaceutically acceptable salt thereof as defined in any one
of claims 1-147 and/or a pharmaceutical composition of claims 148-150, which is for use as an Aurora
A selective inhibitor.

161.  Atleast one compound or pharmaceutically acceptable salt thereof as defined in any one
of claims 1-147 and/or a pharmaceutical composition of claims 148-150, which is for use as a
medicament.

162. A method of treating a patient having a condition which is mediated by the activity of

Aurora A, said method comprising administering to the patient a therapeutically effective amount of
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at least one compound or pharmaceutically acceptable salt thereof as defined in any one of claims
1-147, and/or a pharmaceutical composition of claims 148-150.

163. The method of claim 162, wherein the condition mediated by the activity of Aurora A is
cancer.

164.  The method of claim 162 or 163, wherein the condition mediated by the activity of
Aurora A is small cell lung cancer, colorectal cancer, gastric cancer, prostate cancer, breast cancer,
triple-negative breast cancer, cervical cancer, head and neck cancer, esophageal cancer, ovarian
cancer, non-small cell lung cancer, non-Hodgkin lymphoma, or any of combination thereof.

165.  The method of claim 163, wherein the cancer is selected from small cell lung cancer,
prostate cancer, triple-negative breast cancer, cervical cancer, or head and neck cancer.

166. A method of treating cancer selected from the group consisting of small cell lung cancer,
colorectal cancer, gastric cancer, prostate cancer, breast cancer, triple-negative breast cancer, cervical
cancer, head and neck cancer, esophageal cancer, ovarian cancer, non-small cell lung cancer, or
non-Hodgkin lymphoma in a mammal comprising administering to a mammal in need of such
treatment an effective amount of at least one compound or pharmaceutically acceptable salt thereof as

defined in any one of claims 1-147, and/or a pharmaceutical composition of claims 148-150.
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