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&-AZA-QUIROLINE DERIVATIVES AND RELATED USES

RELATED APPLICATIONS
[0001] This application claims priority to, and the benefit of, U.S. Application Nos. 63/351,158,
filed June 10, 2022, and 63/242,845, filed September 10, 2021, the entire contents of each of which

are incorporated herein by reference.

SEQUENCE LISTING
{00027 The Sequence Listing XML associated with this application is provided electronically in
XML format and is hereby incorporated by reference into the specification. The name of the XML
file containing the Sequence Listing XML 1s “ASET-019 001WO Seqlistxml!”. The XML file
13 2,666 bytes, created on September 8, 2022, and 15 being submitied electronically via USPTO

Patent Center,

BACKGROUND
{00037 Specific mutations 1o the human gene BRAF, which encodes for the protein B-Raf, are
known to drive oncogenic activity n a variety of different cancers. Targeted mactivation of mutant
B-Raf proteins by the admnistration of protein kinase inhibitors has been used to treat a number
of different cancers wn patients. However, there are subsets of patients adnumistered these
treatments that either fail to respond, eventually relapse or experience secondary lesions/pathway
rebound. More specifically, many of the existing B-Raf-targeting kinase mhibitors either exhibit
low specificity for B-Raf] leading to undesirable off-target effects, or only target a specific subset
of BRAF/B-Raf mutation(s). Thus, there 1s a long-felt need in the art for new therapies that target
specific oncogenic forms of B-Raf produced by mutations or alterations of the BRAF gene The
present disclosure provides compositions and methods for preventing or treating cancer in patients

with oncogenic mutations in the BRAF gene and B-Raf protein.

SUMMARY

00041 In some aspects, the present disclosure provides a compound of Formula (O):
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an isomer thereof, or a pharmaceutically acceptable salt thereof, wherein:

Xis CR¥ or N;

R™ is H, halogen, cyano, oxo, OH, C;1-Cs alkyl, C2-Cs alkenyl, Ca-Cq allynyl, or {1-Cs
alkoxy, wherein the C1-Cs alkyl, (3-Cs alkenyl, Co-Cs alkynyl, or Ci-Cs alkoxy is optionally
substituted with one or more halogen, cyano, oxo, or OH,

Wwhis Nor CRW

R™!is H, halogen, C1-Cs allkyl, C2-Cs alkenyl, or Co-Cs alkynyl;

W is N or CRY?;

RY? is H, halogen, C1-Cs alkyl, C2-Ce alkenyl, or €2-Cs alkynyl, wherein the C1-Cs alkyl,
C2-Cs atkenyl, or Co-Cs alkynyl is optionally substituted with one or more halogen;

W is N or CR™Y;

RV is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C2-Ce alkynyl;

Wtis Nor CR™Y;

R™* is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, Cr-Cs alkynyvl, or S(C1-Cs alkyl);

Rbis H, C1-Cs alkyl, Cr-Cs alkenyl, Cr-Cs alkynyl, C1-Cs alkoxy, Ci-Ci2 eycloalkyl, 3- to
12~-membered heterocycloalkyl, Co-Cio aryl, or 5- to 1 0-membered heteroaryl, wherein the C-Cs
alkyl, C»-Ce alkenyl, T5-Cs alkynyl, Ci-Cs alkoxy, C3-Ciy cycloalkyl, 3- to 1Z-membered
heterocycloalkyl, Co-Cio aryl, or 5- to 10-membered hetercaryl 1s optionally substituted with one
or more R

each R'% independently is halogen, cvano, oxo, OH, NH,, NHC(=O0O(C1-Cs alkyly, N(C-
Cs alkyly, C-Cs alkyl, $r-Cs alkenyl, Co-Cs alkynyl, C1-Cs alkoxy, C3-Crs cycloalkyl, 3~ to 12~
membered heterocycloalkyi, Cs-Cio aryl, or 5- to 10-membered heteroaryl;

R? is H, halogen, cyano, oxo, OH, C1-Cs alkyl, C2-Co alkenyl, Co-Co alkynyl, or Ci-Cs

alkoxy;
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R’ 1s H, halogen, cyano, oxo, OH, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or C1-Co
alkoxy: or

R'and R together with the intervening atoms, form a 4- to 12-membered heterocycloalkyl
optionally substituted with one or more oxg;

XD ois SNRELE LCEOQINRAME ONRYCEO)-F, NRYMCEOHO-F, NRMN=CF,
NRMCENRM-# NRMCENHINRY - NRAUC(EGINRY - -S(=0RNRY - or -NR¥IS(=0);-
* wherein ¥ denotes attachment to A;

R independently is H, S(=0pR*% C;-Cs alkyl, C2-Cs alkenyl, Co-Ce alkynyl, Ci-Cs
alkoxy, C3-Crz evcloalkyl, 3- to 12-membered heterocyeloalkyl, Ce-Cio aryl, or 5- to 16-membered
hetercaryl, wherein the C1-Cs alkyl, Co-Cs alkenyl, (»-Cs alkynyl, Ci-Ce alkoxy, C:-Ci
cycloalkyl, 3- to 12-membered heterocycloalkyl, Cs-Cio aryl, or 3- to 10-membered heteroaryl is
optionally substituted with one or more RX!%,

each R*!® independently is halogen, C1-Ce alkyl, or 3- to 12-membered heterocycloalkyl,
wherem the C1-Cs alkyl, or 3- 1o 12-membered heterocyeloalkyl 1s optionally substituted with one
or more halogen,;

A 18 C1-Cs alkyl, C3-Cip eycloalkyl, 3- to 12-membered heterocycloalkyl, Cs-Cio aryl, 5-
to 10-membered heteroaryl, (Ci-Cs alkyl}-{Cs-Cya eveloalkyly, (Ci-Cs alkyD)-(3-~ to 1 2Z-membered
heterocycloalkyl), ~(Ci-Ce alkyD-{Cs-Cio aryl), or ~(C-Ce alkyl)-{5~ to 10~-membered hetercaryl),
wherein the C-Cs alkyl, Cs-Ciz cycloalkyl, 3- to 12-membered heterocycloalkyl, Ce-Cio aryl, 5-
to 10-membered hetercaryl, -{C1-Co alkyl}-(C3-Crz eycloalkyl), {(Ci-Co alkyly-(3- 1o 12-membered
heterocyeloalkyl), -{C:i-Ce alkyl}-{Ce-Cio aryl), or -(C1-Cs alkyl)-(5- to 10-membered hetercaryl)
is optionally substituted with one or more R,

each R* independently is halogen, cyano, oxo, OH, ORA, NH,, NHRA N(RMY,, (=NjRAL
C1-Cs alkyl, Tr-Cs alkenyl, Cr-Cs alkyoyl, C1-Cs alkoxy, Ca-Crz cvcloalkyl, 3~ to 12-membered
heterocycloalkyl, Cs~Cie arvl, or 5- to 10-membered hetercaryl, wherein the C1~Cs alkyl, T0-Cs
alkenyl, Co-Cs alkynyl, C1-Cs alkoxy, Us-Coo cycloalkyl, 3- 10 12-membered heterocycloalkyl, Ce-
Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one or more R*Y;

each R* independently is halogen, cyano, oxo, OH, OR?, NH, NHR* N{R*),
C=OIRY, C1-Cs alkyl, Cr-Co alkenyl, C-Co alkynyl, C1-Cs alkoxy, T3-Ciz eycloalkyl, 3- to 12-
membered heterocycloalkyl, Co-Cio aryl, or 5- to0 10-membered hetercaryl, wherein the C1-Ce

allkvl, ©2-Cs alkenyl, Ci-Cs alkvnvi C1-Cs alkoxy, Cs-Cp cycloalkyl, 3- to 12Z-membered
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heterocycloaikyl, Cs-Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one
or more R*; and
each R** independently is halogen, cyano, OH, NH), N(R*);, C=ORY, C1-Cs alkyl, Cs-
s alkenyl, or Co-Cs alkynyl,
wherein R* is €1-Cs alkyl, {o-Cs alkenyl, or Cr-Ce alloynyl.
{00051 In some aspects, the present disclosure provides a compound of Formula (I'):
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an isomer thereof, or a pharmaceutically acceptable salt thereof, wherein:

wlis Nor CRY;

R¥!is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or Cr-Cs alkynyl;

W2 is N or CRY?%

R¥? is H, halogen, C1-Ce alkyl, C3-Cs alkenyl, or Cr-Cs alkynyl, wherein the C1-Cs alkyl,
C:-Cs alkenyl, or C3-Cs alkynyl is optionally substituted with one or more halogen;

W is N or CRYY;

R™ is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl;

W4 is N or CRW:

RW4 s H, halogen, C1-Ce alkyl, Ca-Cs alkenyl, Cr-Cs alkynyl, or S(C1-Cs alkyl):

Riis H, Ci-Cs alkyl, Co-Cs alkenyl, C2-Cs alkynyl, C1-Cs alkoxy, Cs-Cia cycloalkyl, 3- to
12-membered heterocycloalkyl, Ce-Cio aryl, or 5~ to 10-membered heteroaryl, wheremn the Ci-Cs
alkyl, C2-Cs alkenyl, C3-Ce alkynyl, C-Cs alkoxy, 3-Ci cycloalkyl, 3~ to 12-membered
heterocycloalkyl, Ce-Cio aryl, or 5~ to 10-membered heteroaryl 1s optionally substituted with one
or more R

each Ri? independently 15 halogen, cyano, oxo, OH, N, NHC(E=OO(CH-Cs alkyl), N(Cy-
Cs alkyly, C-Cs alkyl, $r-Cs alkenyt, Co-Cs alkynyl, C4-Cs alkoxy, C3-Cyy cycloalkyl, 3- to 12-

membered heterccycloalkyl, Cs-Cio aryl, or 5- to 10-membered heteroaryi;
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R? 15 H, halogen, cyano, oxo, OH, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or C1-Co
alkoxy;

R’ 15 H, halogen, cyano, oxo, OH, C1-Cs alkyl, C3-Cs alkenyl, C2-Cs alkynyl, or C1-Co
alkoxy; or

R' and RY together with the intervening atoms, form a 4- to 12-membered heterocycloalkyl
optionally substituted with one or more oxg;

X' s SNRMLE LCEOINRME D NRIICEQ)-F, SNRMCEOHO-F, NRIIN=C-F) -
NRMCENRM - NRMCENHINRY ) NRAMC(EOINRY - -S(=0RpNRM - or -NR¥IS(=0);-
* wherein ¥ denotes attachment to A;

R*! independently is H, S(=0RR™* Ci-Cs alkyl, C2-Cs alkenyl, Cr-Cs alkynyl, Ci-Cs
alkoxy, C3-C1p evcloalkyl, 3- to 12-membered heterocyeloalkyl, Ce-Cro aryl, or 5- to 10-membered
hetercaryl, wherein the C-Cs alkyl, Co-Cs alkenyl, C»-Cs alkvnyl Ci-Cs alkoxy, (-Cp
cycloalkyl, 3- to 12-membered heterocycloalkyl, Ce-Cio aryl, or 5~ to 10-membered heteroaryl is
optionally substituted with one or more RYY

each R™¥ independently is halogen, Ci-Ce alkyl, or 3- to 12-membered heterocycioalkyl,
wheremn the Ci1-Cs alkyl, or 3- to 12-membered heterocycloalkyl 1s optionally substituted with one
or more halogen;

A 18 C1-Cs alkyl, C3-Cip eycloalkyl, 3- to 12-membered heterocycloalkyl, Cs-Cio aryl, S-
to 10-membered heteroaryl, (C1-Cs alkyl}-(Cs-Cyz evcloalkyly, -(C1-Cs alky -3~ to 1 Z-membered
heterocycloalkyl), ~(Ci-Ce alkyD-(Co-Cio aryl), or ~{(Ci-Co alkyvl)-{5~ to 10~-membered hetercaryl),
wherein the C-Cs alkyl, Cs-Ci2 cycloalkyl, 3- to 12-membered heterocycloalkyl, Ce-Cio aryl, 5-
to 10-membered hetercaryl, -(Cy-Cs alkyl-(Cs-Crz eycloalkyl), (Ci-Cs alkyly-(3- 1o 12-membered
heterocycloalkyl), ~(Ci-Cs alkyD-{Ts-Cio aryl), or «{(C1-Cs alkyl}-(5- to 10-membered heteroaryl)
is optionally substituted with one or more R,

each R* independently is halogen, cyano, oxo, OH, ORA! NH,, NHRAL N(RA,, (=N)RAL
C1-Cs alkyl, Cr-Ce alkenyl, Cr-Cs alkynyl, Ci1-Cs alkoxy, Ca-Crz cycloalkyl, 3~ to 12-membered
heterocycloaikyl, Cs-Cio aryl, or 3- to 10-membered heteroaryl, wherein the C-Cs alkyl, -Cs
alkenyl, Co-Ce alkynyl, C1-Cs alkoxy, T3-Cro cycloalkyl, 3- to 12-membered heterocycloalkyl, Ce-
Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one or more R*Y;

each R*' independently is halogen, cyano, oxo, OH, OR?, NH, NHR™, N{R*),
CEORM, C1-Cs alkyl, Cr-Cs alkenyl, Cr-Cs alkynyl, C1-Cs alkoxy, Ts-Cia cycloalkyl, 3- to 12-
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<

membered heterocycloalkyl, Cs-Cio arvi, or 5- to 10-membered heteroaryl, wherein the Ci-Cs
alkvl, €-Cs alkenyl, C-Cs alkvnyl C1-Cs alkoxy, Us-Ci cycloalkyl, 3- to 12-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one
or more R*; and

each R independently is halogen, cyano, OH, NH,, N(R*y, C(=0R?, C1-Cs alkyl, Ca-
Cs alkenyl, or Cr-Ce alkynvl,

wherein R 15 €1-Cs alkyl, C2-Cs alkenyl, or Cr-Cs alkynyl.

100061 In some aspects, the present disclosure provides a compound of Formula (1)

M

an isomer thereof, or a pharmaceutically acceptable salt thereof, wherein:

Wlis Nor (RY):

R™ is H, halogen, {1-Cs alkyl, Co-Cs alkenyl, or U-Cs alkynyl;

W is N or CRY

R¥? is H, halogen, C1-Cs alkyl, C2-Ce alkenyl, or (2-Cs alkynyl, wherein the C1-Cs alkyl,
C2-Cs alkenvl, or C2-Cs alkynyl is optionally substituted with one or more halogen;

W is N or CRW:

R™? is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl;

W*is N or RV

R™* is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or S{Ci-Cs alkyl);

RYis H, Ci-Cs alkyl, $o-Cs alkenyl, (2-Cs alkynyl, C1-Cs alkoxy, C5-Cs cycloalkyl, 3- to
8-membered heterocycloalkyl, Cs-Cio arvl, or S- to 10-membered hetercaryl, wherein the C1-Cs
alkyl, C:-Co alkenyl, Co-Cs alkynyl, Ci-Ce alkoxy, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cie aryl, or 5- to 10-membered hetercaryl is optionally substituted with one
or more R

each R independently 1s halogen, cyano, oxo, OH, NHy, NHC(=0)Y3(C:-Cs alkyl), N(C-
Cs alkyly, C1-Cs alkyl, Cr-Cs alkenyl, Co-Cs alkyayl, Ci-Ce alkoxy, Cs-Cs cycloalkyl, 3- to 8-

membered heterocycloalkyl, Cs-Cio aryl, or S- to 10-membered heteroaryl;

6
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R? is H, cyano, oxo, OH, C1-Cq alkyl, Co-Ce alkenyl, C2-Cs alkynyl, or C1-Cs alkoxy;

X' is SNRAE D LCEOINRTLE D ONRMCEON, NRYCEQIO-F, NRIIN=C -
NR¥IC(ENH)-* -NRYCENHINRS A NRYICE=OINRYL* S(=01NRY-#* or -NR¥S(=0)-*,
wherein * denotes attachment to A;

R* s H, S(=0pRYM 4-Cs alkyl, C-Cs alkenyl, C2-Cs alkynyl, C1-Cs alkoxy, Ci-Cs
cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio arvl, or 5- to 10-membered heteroaryl,
wherein the C;-Cs alkyl, (5-Cs alkenyl, C5-Cs alkynyl, C1-Cs alkoxy, C5-Cx cycloalkyl, 3- to 8-
membered heterocycloalkyl, Ce-Cio aryl, or 5- to 10-membered heteroary! is optionally substituted
with one or more R*'%;

each R™ independently is halogen, C1-Ce alkyl, or 3- to 8-membered heterocycioalkyl,
wherein the Ci-Cs alkyl, or 3~ to 8-membered heterocycloalkyl is optionally substituted with one
or more halogen;

A 1s Ci-Ce alkyl, C1-Cs cycloalkyl, 3- to 8-membered heterocycloatkyl, Co-Cip arvl, 3- to
10-membered heteroaryl, ~{(Ci-Cs alkyl-{Cs-Cs eycloalkyl), ~{Ci-Cs alkyl}-(3- to 8-membered
heterocycloalkyl), -(C1-Cs alkvl-(Cs-Cro aryl), or -(C1-Cos alkyi-{5- to 10-membered heteroaryl),
wheremn the C3-Cse alkyl, Cs3-Ca cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 3- to
10-membered hetercaryl, ~(Ci-Ce alkyD-(Ts-Ca cycloalkyl), -(Ci-Cs alky-(3- 1o 8-membered
heterocycloalkyl), -(Ci-Ce alkyD-(Cs-Cro aryl}, or {C1-Ce alkyh-(5- 1o 10-membered heteroaryl)
is optionally substituted with one or more R?;

each R* independently is halogen, cyano, oxo, OH, ORA NHy, NHRA N(RA' ), (=N)R*!,
Ci-Ce alkyl, Cr-Cs alkenyl, $r-Ce alkynyl, C1-Cs alkoxy, C3-Cs evcloalkyl, 3~ to 8-membered
heterocycloaikyl, Cs-Cro arvl, or 5- 1o 10-membered hetercaryl, wherein the C1-Cs alkyl, Co-Cs
alkenyl, Co-Cs alkynyl, Ci-Cs alkoxy, C5-Cs cycloalkyl 3- to B-membered heterocycloalkyl, Cs-
Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one or more R

each RA! independently is halogen, cyano, oxo, OH, ORA NH, NHRA? N(R*?)p,
CE=0RM, C-Cy alkyl, C2-Co alkenyl, Ca-Cs alkynyl, C1-Co alkoxy, Ti-Cs cycloalkyl, 3- to 8-
membered heterocycloalkyl, Co-Cio aryl, or 5- to 10-membered heteroarvl, wherein the Ci-Cs
alkyl, C2-Cs alkenyl, CxCe alkynyl, Ci-Cs alkoxy, C3-Cs cycloalkyl, 3- to &membered
heterocycloaikyl, Co-Cip aryl, or 5- to 10-membered hetercaryl 1s optionally substituted with one

or more R and
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each R independently is halogen, cyano, OH, NH,, N(R*);, C(=OR, C1-Cs alkyl, Cs-
Cs alkenyl, or Co-Cs alkynyl,

wherein R*? is €1-Cs alloyl, Co-Cs alkenyl, or {2-Ce alkynyl.
(00071 In some aspects, the present disclosure provides a compound of Formulda (1)

R2 X 'r:ii
= R

ar)
an 1somer thereof, or a pharmaceutically acceptable salt thereof, wherein:

Xis CRR or N;

R is H, halogen, cvano, oxo, OH, Ci-Ce alkyl, C3-Ce alkenyl, Ca-Cs allynyl, or Ci-Cs
alkoxy, wherein the C1-Cs alkyl, (5-Cs alkenyl, Co-Cs alkynyl or Ci-Cs alkoxy is optionally
substituted with one or more halogen, cyano, oxo, or OH,

Wlis Nor (RY):

R™ is H, halogen, {1-Cs alkyl, Co-Cs alkenyl, or U-Cs alkynyl;

W is N or CRYY,

R¥? is H, halogen, C1-Cs alkyl, C2-Ce alkenyl, or (2-Cs alkynyl, wherein the C1-Cs alkyl,
C2-Cs alkenvl, or C2-Cs alkynyl is optionally substituted with one or more halogen;

W is N or CRW:

R™? is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl;

W*is N or RV

R™* is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or S{Ci-Cs alkyl);

RYis H, Ci-Cs alkyl, $o-Cs alkenyl, (2-Cs alkynyl, C1-Cs alkoxy, C5-Cs cycloalkyl, 3- to
8-membered heterocycloalkyl, Cs-Cio arvl, or S- to 10-membered hetercaryl, wherein the C1-Cs
alkyl, C:-Co alkenyl, Co-Cs alkynyl, Ci-Ce alkoxy, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cie aryl, or 5- to 10-membered hetercaryl is optionally substituted with one
or more R

each R independently 15 halogen, cyano, oxo, OH, NHy, NHC(=0)Y3(C:-Cs alkyl), N(C-
Cs alkyly, C1-Cs alkyl, Cr-Cs alkenyl, Co-Cs alkyayl, Ci-Ce alkoxy, Cs-Cs cycloalkyl, 3- to 8-

membered heterocycloalkyl, Cs-Cio aryl, or S- to 10-membered heteroaryl;

[z
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R? is H, cyano, oxo, OH, C1-Cq alkyl, Co-Ce alkenyl, C2-Cs alkynyl, or C1-Cs alkoxy;

X' is SNRAE D LCEOINRTLE D ONRMCEON, NRYCEQIO-F, NRIIN=C -
NR¥IC(ENH)-* -NRYCENHINRS A NRYICE=OINRYL* S(=01NRY-#* or -NR¥S(=0)-*,
wherein * denotes attachment to A;

R* s H, S(=0pRYM 4-Cs alkyl, C-Cs alkenyl, C2-Cs alkynyl, C1-Cs alkoxy, Ci-Cs
cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio arvl, or 5- to 10-membered heteroaryl,
wherein the C;-Cs alkyl, (5-Cs alkenyl, C5-Cs alkynyl, C1-Cs alkoxy, C5-Cx cycloalkyl, 3- to 8-
membered heterocycloalkyl, Ce-Cio aryl, or 5- to 10-membered heteroary! is optionally substituted
with one or more R*'%;

each R™ independently is halogen, C1-Ce alkyl, or 3- to 8-membered heterocycioalkyl,
wherein the Ci-Cs alkyl, or 3~ to 8-membered heterocycloalkyl is optionally substituted with one
or more halogen;

A 1s Ci-Ce alkyl, C1-Cs cycloalkyl, 3- to 8-membered heterocycloatkyl, Co-Cip arvl, 3- to
10-membered heteroaryl, (Ci-Cs alkyl-{Cs-Cs eycloalkyl), ~{Ci-Cs alkyl}-(3- to 8-membered
heterocycloalkyl), -(C1-Cs alkvl-(Cs-Cro aryl), or -(C1-Cos alkyi-{5- to 10-membered heteroaryl),
wheremn the C3-Cse alkyl, Cs3-Ca cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 3- to
10-membered hetercaryl, ~(Ci-Ce alkyD-(Ts-Ca cycloalkyl), -(Ci-Cs alky-(3- 1o 8-membered
heterocycloalkyl), -(Ci-Ce alkyD-(Cs-Cro aryl}, or {C1-Ce alkyh-(5- 1o 10-membered heteroaryl)
is optionally substituted with one or more R?;

each R* independently is halogen, cyano, oxo, OH, ORA NHy, NHRA N(RA' ), (=N)R*!,
Ci-Ce alkyl, Cr-Cs alkenyl, $r-Ce alkynyl, C1-Cs alkoxy, C3-Cs evcloalkyl, 3~ to 8-membered
heterocycloaikyl, Cs-Cro aryl, or 5- 1o 10-membered hetercaryl, wherein the C1-Cs alkyl, Co-Cs
alkenyl, Co-Cs alkynyl, Ci-Cs alkoxy, C5-Cs cycloalkyl 3- to B-membered heterocycloalkyl, Cs-
Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one or more R

each RA! independently is halogen, cyano, oxo, OH, ORA NH, NHRA? N(R*%)p,
CE=0RM, C-Cy alkyl, C2-Co alkenyl, Ca-Cs alkynyl, C1-Co alkoxy, Ti-Cs cycloalkyl, 3- to 8-
membered heterocycloalkyl, Co-Cio aryl, or 5- to 10-membered heteroarvl, wherein the Ci-Cs
alkyl, C2-Cs alkenyl, CxCe alkynyl, Ci-Cs alkoxy, C3-Cs cycloalkyl, 3- to &membered
heterocycloaikyl, Co-Cip aryl, or 5- to 10-membered hetercaryl 1s optionally substituted with one

or more R and
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each R independently is halogen, cyano, OH, NH,, N(R*);, C(=MRY, C1-Cs alkyl, Cs-
Cs alkenyl, or Co-Cs alkynyl,

wherein R*? is €1-Cs alloyl, Co-Cs alkenyl, or {2-Ce alkynyl.
[GO08] In some aspects, the present disclosure provides an isotopic derivative of a compound
described herein.
[0009] In some aspects, the present disclosure provides a method of preparing a compound
described herein.
{0010} In some aspects, the present disclosure provides a pharmaceutical composition comprising
a compound described herein and one or more pharmaceutically acceptable carriers or excipients.
{0011} In some aspects, the present disclosure provides a method of treating or preventing cancer
i a subject, the method comprising administering to the subject a therapeutically effective amount
of a compound described herein.
[0012] Insome aspects, the present disclosure provides a compound described herein for treating
or preventing cancer in a subject.
[0013] In some aspects, the present disclosure provides a use of a compound described herein n
the manufacture of a medicament for treating or preventing cancer in a subject.
(00147 Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this disclosure
belongs. In the specification, the singular forms also mclude the plural unless the context clearly
dictates otherwise. Although methods and materials siratlar or equivalent to those described herein
can be used in the practice or testing of the present disclosure, suitable methods and matenals are
described below. All publications, patent applications, patents and other references mentioned
herem are incorporated by reference. The references cited herein are not admitted to be prior art to
the claimed invention. In the case of conflict, the present specification, including definitions, will
control. In addition, the materials, methods and examples are 1lustrative only and are not intended
to be limiting. In the case of conflict between the chernical structures and names of the compounds
disclosed herein, the chemical structures will control.
[0015] Other features and advantages of the disclosare will be apparent from the following

detailed description and claims.

10



WO 2023/039505 PCT/US2022/076164

DETAILED DESCRIPTION
[0016] The present disclosure relates to compounds, and pharmaceutically acceptable salis and
sterecisomers thereof, useful in the treatment of cancers associated with B-Raf oncogenic activity,
mchuding methods of preparing the compounds, compositions comprising the compounds, and

methods of using the compounds (e.g., in the treatment of cancer).

Compounds of the Present Disclosure

10017} In some aspects, the present disclosure provides a compound of Formula (0%
Ra

R X t

2 | R

x4 Wl T, Ny, N

A/ \\IE,/ N

{0
an isomer thereof, or a pharmaceutically acceptable salt thereof, wherein:

X is CR* or N;

R¥ is H, halogen, cyano, oxo, OH, C1-Cs alkyl, C:-Cs alkenyl, C:-Ce alkynyl, or C1-Cs
alkoxy, wherein the C1-Cs alkyl, C-Cs alkenyl, C2-Cs alkynyl or Ci-Cs alkoxy is optionally
substituted with one or more halogen, cyano, oxo, or OH;

Wis N or CRVE

RW!is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C-Cs alkynyl;

W2 is N or CRY,

R% is H, halogen, C1-Cs alkyl, C2-Co alkenyl, or Cr-Cs alkynyl, wherein the C)-Ce alkyl,
{2-Co atkenyl, or Co-Cs alkynyl is optionally substituted with one or more halogen;

W is Nor CRYY;

R™¥is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C-Co alkynyl;

W4is Noor CRWY

RW4 s H, halogen, C)-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or S(Ci-Cs alkyl);

Rbis H, C1-Cs alkyl, Co-Cs alkenyl, C-Cs alkynyl, C1-Cs alkoxy, T5-Cin eveloalkyl, 3- 1o
12-membered heterocycloalkyl, Ce-Cio aryl, or 5- to 10-membered heteroaryl, wheremn the Ci-Cs

alkyl, Co-Cs alkenyl, (5-Cs alkynyl, Ci-Cs alkoxy, Ci-Cip cycloalkyl, 3- to 12-membered

i1



WO 2023/039505 PCT/US2022/076164

heterocycloaikyl, Cs-Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one
or more R

each R’ independently is halogen, cyano, oxo, OH, NH,, NHO(=0)Y0{C1-Ce alkyl), N(Ci-
Cs alkyly, Ci1-Cs alkyl, Cr-Cs alkenyl, Co-Cs alkynyl, Ci-Cs atkoxy, U5-Cpr cycloatkyl, 3- to 12-
membered heterocycloalkyl, Ce-Cio aryl, or 5- to 10-membered hetercaryl;

R? is H, halogen, cyano, oxo, OH, Ci-Cs alkyl, Co-Cs alkenyl, Co-Cs alkynyl, or C1-Cs
alkoxy;

R? is H, halogen, cyano, oxo, OH, (i-Cs alkyl, Co-Cs alkenyl, Co-Cs alkynyl, or C1-Cs
alkoxy; or

R} and RY, together with the intervening atoms, form a 4- to 12-membered heterocycloalkyl
optionally substituted with one or more oxo;

X ois SNRELALCEOINRY-E NRMCEORE, NRYUCEOWO-F, NREN=C-*,
NRYCENRY)-* NRYUCENHNRT L NRYUCEOINRY L LS(=0LNRY-* or NRYS(=0);-
* wherein * denotes attachment to A;

RX! independently s H, S(=01nRX", Ci-Ce alkyl, $2-Co alkenyl, C2-Ce alkynyl, C1-Cs
alkoxy, C3-Ciz cycloalkyl, 3- to 12-membered heterocycloalkyl, Cs-Cio aryl, or 5- to 10~-membered
heteroaryl, wherein the C-Ce alkyl, Co-Ce alkenyl, C-Ce alkynyl, C-Cs alkoxy, C:-Cy
cycloatkyl, 3- to 12-membered heterocvcloalkyl, Co-Cro arvl, or §- to 10-membered heteroarv] s
optionally substituted with one or more R*1,

each R™ independently is halogen, C1-Cs alkyl, or 3- to 12-mernbered heterocycloalkyl,
wheretn the C1-Ce alkyl, or 3- to 12-membered heterocycloalkyl is optionally substituted with one
or more halogen;

Ats Ci-Cg alkyl, Ci~Cyo cycloalkyl, 3- to 12-membered heterocyeloalkyl, Ce-Cio arvi, 5-
to 10-membered heteroaryl, -(C-Cs alkyl}-{C5-Chz eycloalkyl), (Ci-Co alkyly-(3- 1o 1 2-membered
heterocycloalkyl), «(Ci-Cs alkyl}-(Cs-Cio aryl), or -(C1-Cs alkyli-(5- to 10-membered heteroaryl),
wheremn the C-Ce alkyl, Ci-Cry cycloalkyl, 3~ to 12-membered heterocycloalkyl, Ce-Cio aryl, 5-
io 10-membered heteroaryl, «(Ci-Cs alky}-{Ts-Cha cycloalkyl}, (Cr-Co alkyl}-(3- to 1 Z-membered
heterocycloallyl), <(Ci-Ce alkyl-{Co-Cio aryl}, or -{TC1-Cs alkyh-(5- to 10-membered heteroaryl)
i3 optionally substituted with one or more R?;

each R® independently is halogen, cyano, oxo, OH, ORM NHz, NHRM N{RAMy,, (=N)RY,
C4-Cs altkyl, Co-Cs alkenyl, Co-Cs alkynyl, Ci-Cs alkoxy, Cs-Cr cycloalkyl, 3- to 12-membered

12



WO 2023/039505 PCT/US2022/076164

heterocycloalkyl, Cs-Cio arvi, or 5- to 10-membered hetercaryl, wherein the C1-Cs allyl, Co-Cs
alkenyl, C-Cs alkynyl, C1-Cs alkoxy, Ca-Crz cycloalkyi, 3- to 12-membered heterocycloalkyl, Cs-
Cio aryl, or 5- to 10-membered heteroarvl is optionally substituted with one or more R,

each R*! independently is halogen, cyano, oxo, OH, OR™ NH; NHRM N(R"Y,
C=0RN, C1-Cg alkyl, C2-Cs alkenyl, C2-Cs alkynyl, £4-Cs alkoxy, Ca-Ciz cycloalkyl, 3- to 12-
membered heterocycloalkyl, Ce-Cio aryl, or 5- to 10-membered heteroaryl, wherein the Ci-Cs
alkyl, C:-Ce alkenyl, (5-Cs alkynyl Ci-Ce alkoxy, Ci-Ciz cycloalkyl, 3- to 12-membered
heterocycloalkyl, Ce-Cig arvl, or 5- to 10-membered heteroary! is optionally substituted with one
or more R and

each R* independently is halogen, cvano, OH, NHz, N(R® ), C(=0)R™, C1-Cs alkyl, Os-
Ce alkenyl, or C2-Ce alkynyl,

wherein R* is C1-Cs alkyl, C:-Ce alkenyl, or C2-Ce alkynyl.

(00181 In some aspecis, the present disclosure provides a compound of Formula (')

)
an isomer thereof, or a pharmaceutically acceptable salt thereof, wherein:
W!is N or CRVL
RW!is H, halogen, C1-Ce alkyl, Ca-Cs alkenyl, or Co-Ce alkynyl;
W2 is Nor CRVY
RY% 15 H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C2-C alkynyl, wherein the C1-Cs alkyl,

(C5-Cs alkenyvl, or Cr~Cs alkynyl s optionally substituted with one or more halogen;
W is N or CRY,
R™3 19 H, halogen, C1-Cs alkyl, €2-Cs alkenyl, or C-Cs alkynyl;
Wtis N or CRW,
R¥4 is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, Co-Ce alkynyl, or ${C-Ce alkyl);
R} is H, O~ alleyl, 0r-Co alkenyl, Cr-Co alkynyl, C1-Cs alkoxy, C3-Cu eycloalkyl, 3- to

12-membered heterocycloalkyl, Cos-Cio aryl, or 5- to 10-membered hetercaryl, wheremn the Ci-Cs

13
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alkyl, C:-Cs alkenvl, (3-Cs alkynyl, C1-Cs alkoxy, Ci-Ciz cycloalkyl, 3- to 12-membered
heterocycloalkyl, Co-Cro arvl, or 5- to 10-membered heteroaryl is optionally substitited with one
or more R,

each R'* independently is halogen, cvano, oxo, OH, NH,, NHC(E=00(C1-Cs alkyl), N{C-
Ce alkyly:, T1-Ts alkyl, $r-Cs alkenvl, Cr-Cs alkynyl, Ci-Cs abkoxy, C:-Crp cyeloalkyl, 3- 10 12-
membered heterocycloalkyl, Cs-Cio arvl, or 5- to 10-membered heteroaryi;

R? is H, halogen, cyano, oxo, OH, C1-Cs alkyl, C2-Cs alkenyl, C3-Cs alkynyl, or C1-Cs
alkoxy;

R’ is H, halogen, cyano, oxo, OH, Ci-Cs alkyl, C2-Cs alkenyl, C3-Cs alkynyl, or C1-Cs
alkoxy; or

R!and R’ together with the intervening atorns, form a 4- to 12-membered heterocycloalkyl
optionally substituted with one or more oxg;

X ois SNRELr ) LCEONREA NREC(=0)-¥, NRMC(ECHO-F, NREIN=CH -
NRUCENRY A NRYUC(ENHINRY L NRYUCE=OINRTLF -S(=0)NRY-F or NRX'S(=0);-
* wherein * denotes attachment to 4;

RX independently is H, S(=0pR™* C1-Cs alkyl, C2-Cs alkenyl, Co-Ce alkynyl, Ci-Cs
alkoxy, C3-Cr evcloalkyl, 3- 10 12-membered heterocycloalkyl, Ce-Cio aryl, or 5- to 1 G-mernbered
hetercaryl, wherein the C-Cs alkyl, $p-Cs alkenyl, C»-Ce alkynyl, Ci-Cs alkoxy, Cx-Cp
cycloaliyl, 3- to 12-membered heterocyveloalkyl, Co-Cro aryl, or 3~ to 10-membered heteroary] is
optionally substituted with one or more R4,

each R™? independently is halogen, Ci-Ce alkyl, or 3- to 12-roembered heterocyclioalkyl,
wherein the Ci-Cs alkyl, or 3- o 12-membered heterocycloalkyl is optionally substituted with one
or more halogen;

A 18 Cr-Cs alkyl, C3-Cia eycloalkyl, 3- to 12-membered heterocycloalkyl, Cos-Cio arvl, S-
to 10-membered heteroaryl, (C1-Cs alky}-(Cs-Cin cycloalkyl), (Cr-Co alkyl}-(3- to 1 2-membered
heterocycloalkyl), ~{C-Co allyH{(Ts-Cio aryl), or (Ci-Co alkyh-(5- 1o 10-membered heteroaryl},
wherein the C1-Cs alkyl, Ts-Cpo cycloalkyl, 3- to 12-membered heterocycloalkyl, Ce-Cio aryl, 5-
to 10-membered hetercaryl, -{(Ci-Cs alky-(Cs-Crz eycloalkyl), {(C1-Co alkyl}-(3- to 12-membered
heterocycloalkyl), -{Ci-Ce alky}-{Cs-Cio aryl), or «(C1-Cs alkyl}-(5- to 10-membered hetercaryl)

is optionally substituted with one or more R,
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each R® independently is halogen, cyano, oxo, OH, ORY | NH,, NHRAM N(RAy,, (=N)RY/,
(1-Cs alkyl, C2-Cs alkenyl, Cr-Cs alkynyl, Ci-Cs alkoxy, Cs-Cio cycloalkyl, 3- to 12-membered
heterocveloalkyl, Cs-Cio arvl, or 5- to 10-membered hetercaryl, wherein the C1-Cg alkyl, Co-Cs
alkenyl, C3-Cs alkynyl, C1-Cs atkoxy, Ca-Crz cycloalkyl, 3- to 12-membered heterocycloalkyl, Us-
Cip aryl, or 5- to 10-membered heteroaryl is optionally substituted with one or more RM;

each R* independently is halogen, cyano, oxo, OH, OR™, NH; NHR™, N(R"),
C(=0)R™, C1-Ce alkyl, C2-Ce alkenyl, C2-Ce alkynyl, €1-Cs alkoxy, C3-Ciz cycloalkyl, 3- to 12-
membered heterocycloalkyl, Ce-Cio aryl, or 5- to 10-membered hetercaryl, wherein the Ci-Cs
alkyl, C:-Cs alkenvl, (2-Cs alkynyl Ci-Ce alkoxy, Ci-Ciz cycloalkyl, 3- to 12-membered
heterocycloalkyl, Ce-Cip aryl, or 5- to 10-membered heteroary! is optionally substituted with one
or more R*%; and

each R*? independently is halogen, cyano, OH, NHa, N(R® ), C(=0)R?®, C1-Cs alkyl, Cr-
Cs alkenyl, or C2-Ce alkynyl,

wherein R is C1-Cs alkyl, C2-Cs atkenyl, or Co-Co alkynyl.

[0019] In some aspects, the present disclosure provides a compound of Forroula (T)

(D
an isomer thereof, or a pharmaceutically acceptable salt thereof, wherein:
W!is Nor CRVYY
RW!is H, halogen, C1-Cs alkyl, Ca-Ce alkenyl, or C2-Ce alkynyl;
W2 is N or CRY%
R¥2 is H, halogen, C1-Cs alkyl, €2-Cs alkenyl, or C2-Cs alkynyl, wherein the C1-Cs alkyl,

C2-Cs alkenyl, or Cr-Cs alkynyl is optionally substituted with one or more halogen;
W is N or CRWY,
RW3 is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C-Cs alkynyl;
W is N or CRWYY,
R¥*1is H, halogen, C1-Cs alkyl, C-Cs alkenyl, C2-Cs alkynyl, or 8{C-Cs alkyl);
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RYis H, C1-Cs alkyl, Co-Cs alkenyl, Co-Cs alkynyl, C1-Cs alkoxy, Ca-Cs cyeloalkyl, 3- to
&-membered heterocycloalkyl, Ce-Cip arvl) or 5- to 10-membered heteroaryl, wherein the Ci-Cs
alkyl, (2-Cs alkenyl C-Ce alkynyl, Ci-Cs alkoxy, (3-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Co-Cro arvl, or 5- to 10-membered heteroaryl is optionally substituted with one
or more R/,

each R'? independently is halogen, cyane, oxo, OH, NH;, NHC(=0)O(C:-Cs alkyl), N(Ci-
Ce alkylys, Ci-Cs alkyl, C3-Ce alkenyl, C:-Cs alkynyl, Ci-Cs alkoxy, Cs-Cx cyeloalkyl, 3- to 8-
membered heterocycloalkyl, Cs-Cio arvl, or 5~ to 10-membered hetercaryl;

R? is H, cyano, oxo, OH, C;-Ce alkyl, Co-Ce alkenyl, £2-Cs alkynyl, or C1-Ce alkoxy;

X' is WNRME D LCEOINRE-E NRMCEORE, -NRYCEOW-H, NREUN=C-*, -
NRUC(=NH)-* -NRMUC(ENHINRY A NRMC(=OINR * S(=0)NRYM - or -NR¥IS(=0);-*,
wherem ¥ denotes attachment to A;

R¥! s H, S(=0pRM C1-Cs alkyl, C-Cs alkenyl, C3-Cs atkynyl, C1-Cs alkoxy, Ci-Cy
cyeloalkyl, 3- to §-membered beterocyeloalkyl, Co-Cio arvl, or 5- to 10-membered hetercaryl,
wherein the Ci-Cs alkyl, Cr-Cs alkenyl, Ci-Cs alkynvl, C1-Cs alkoxy, Cs-Cs cycloalkyl, 3- to 8-
membered heterocycloalkyl, Co-Cio aryl, or 5- to 10-membered heteroarvl is optionally substituted
with one or more R*1:

each R™ independently is halogen, Ci-Ce alkyl, or 3- to 8-membered heterocycloalkyl,
wherein the Ci-Cs alkyl, or 3~ to §-membered heterocycloalkyl 1s optionally substituted with one
or more halogen;

Ats C-Co alkyl, C3-Cs cyeloalkyl, 3- to 8membered heterocycloalkyl, Cs-Cio aryl, 5-to
10-membered heteroaryl, -(Ch-Cs alky)-(Cs-Cs cycloalkyl), (Ci-Cs alky}-(3- to 8~-membered
heterocycloatkyl), «(Ci-Cs alkyl-(Cs-Cio aryl), or <(Ci-Cs alkyli-(5- to 10-membered heteroaryl),
wheren the Ci-Cs alkyl, C5-Cs eycloalkyl, 3~ to B-membered heterocycloalkyl, Co-Cio aryl, 5~ to
10-membered hetercaryl, «(Ci-Co alkyD-(Cs-Cs oycloalkyl), (C1-Cs alkyl}-(3- to 8-membered
heterocycloallyl), «(Ci-Co alkyl{Co-Chro aryl}, or {1~ alkyh-(5- to 10-membered heteroaryl)
is optionally substituted with one or more R?;

each R* independently is halogen, cyano, oxo, OH, ORM NH,, NHRM N(R M), (=N)RY,
{-Ce alkyl, Co-Cs alkenyl, $5-Cs alkynyl, Ci-Cs alkoxy, C-Cx cveloalkyl, 3- to 8-membered

heterocveloalkyl, Co-Cro arvl, or 5- to 10-membered hetercaryl, wherein the Ci-Cs ablyl, Co-Cs
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alkenyl, C-Cs alkynyl, Ci-Cs alkoxy, C5-Cr eycloalkyl, 3- to &-membered heterocycloalkyl, Co-
Cio arvl, or 5- to 10-membered heteroaryl is optionally substituted with one or more R

each R*' independently is halogen, cyano, oxo, OH, OR?, NH, NHR* N{R*),
CEQRY, (4-Cs alkyl, (0-Ce alkenyl, €o-Cs alkynyl, €-Ce alkoxy, C2-Cs cycloalkyi, 3- to 8-
membered heterocycloalkyl, Co-Cio aryl, or 5- to0 10-membered hetercaryl, wherein the Ci-Cs
alkyl, C:-Cs alkenyl, C»-Cs alkynvl, Ci-Cs alkoxy, Csi-Cy cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cie aryl, or 5- to 10-membered hetercaryl is optionally substituted with one
or more R*?; and

each R* independently is halogen, cyano, OH, NH,, N(R*);, C(=0R*, C1-Cs alkyl, Ca-
Cs alkenyl, or $r-Cs alkynvl,

wherein R*? is C1-Cs alkyl, €2-Cs alkenyl, or Co-Cs alkynyl.

[0020] In some aspects, the present disclosure provides a compound of Formuda (I}

R2 X ﬁ
2P | Y
x? Wl N
e \],/ S
|
wi o ow?
WS

ar)

an isomer thereof, or a pharmaceutically acceptable salt thereof, wherein:

Xis CR* or N;

R is H, halogen, cyano, oxo, OH, Ci1-Cs alkyl, C:-Ce alkenyl, C:-Cs alkynyl, or C1-Cs
alkoxy, wherein the C1-Cs alkyl, C-Cs alkenyl, C:-Ce alkynyl, or Ci-Cs alkoxy 1s optionally
substituted with one or more halogen, cyano, oxo, or OH;

Wlis N or CRY;

R¥!is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or Co-Cs alkynyl;

W is N or CRW?;

R™? is H, halogen, Ci-Cs alkyl, C2-Ce alkenyl, or C2-Cs alkynyl, wherein the Ci-Cs alkyl,
C2-Cs atkenyl, or Co-Cs alkynyl is optionally substituted with one or more halogen;

W is N or CRW:

R™ is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C2-Co alkynyl;

W*is Nor CRYY

R™4 s H, halogen, C1-Ce alkyl, Ca-Cs alkenyl, Cr-Cs alkynyl, or S(C1-Cs alkyl);
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RYis H, C1-Cs alkyl, Co-Cs alkenyl, Co-Cs alkynyl, C1-Cs alkoxy, Ca-Cs cyeloalkyl, 3- to
&-membered heterocycloalkyl, Ce-Cip arvl) or 5- to 10-membered heteroaryl, wherein the Ci-Cs
alkyl, (2-Cs alkenyl C-Ce alkynyl, Ci-Cs alkoxy, (3-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Co-Cro arvl, or 5- to 10-membered heteroaryl is optionally substituted with one
or more R/,

each R'? independently is halogen, cyane, oxo, OH, NH;, NHC(=0)O(C:-Cs alkyl), N(Ci-
Ce alkylys, Ci-Cs alkyl, C3-Ce alkenyl, C:-Cs alkynyl, Ci-Cs alkoxy, Cs-Cx cyeloalkyl, 3- to 8-
membered heterocycloalkyl, Cs-Cio arvl, or 5~ to 10-membered hetercaryl;

R? is H, cyano, oxo, OH, C;-Ce alkyl, Co-Ce alkenyl, £2-Cs alkynyl, or C1-Ce alkoxy;

X' is WNRME D LCEOINRE-E NRMCEORE, -NRYCEOW-H, NREUN=C-*, -
NRUC(=NH)-* -NRMUC(ENHINRY A NRMC(=OINR * S(=0)NRYM - or -NR¥IS(=0);-*,
wherem ¥ denotes attachment to A;

R¥! s H, S(=0pRM C1-Cs alkyl, C-Cs alkenyl, C3-Cs atkynyl, C1-Cs alkoxy, Ci-Cy
cyeloalkyl, 3- to §-membered beterocyeloalkyl, Co-Cio arvl, or 5- to 10-membered hetercaryl,
wherein the Ci-Cs alkyl, Cr-Cs alkenyl, Ci-Cs alkynvl, C1-Cs alkoxy, Cs-Cs cycloalkyl, 3- to 8-
membered heterocycloalkyl, Co-Cio aryl, or 5- to 10-membered heteroarvl is optionally substituted
with one or more R*1:

each R™ independently is halogen, Ci-Ce alkyl, or 3- to 8-membered heterocycloalkyl,
wherein the Ci-Cs alkyl, or 3~ to §-membered heterocycloalkyl 1s optionally substituted with one
or more halogen;

Ats C-Co alkyl, C3-Cs cyeloalkyl, 3- to 8membered heterocycloalkyl, Cs-Cio aryl, 5-to
10-membered heteroaryl, -(Ch-Cs alky)-(Cs-Cs cycloalkyl), (Ci-Cs alky}-(3- to 8~-membered
heterocycloatkyl), «(Ci-Cs alkyl-(Cs-Cio aryl), or <(Ci-Cs alkyli-(5- to 10-membered heteroaryl),
wheren the Ci-Cs alkyl, C5-Cs eycloalkyl, 3~ to B-membered heterocycloalkyl, Co-Cio aryl, 5~ to
10-membered hetercaryl, «(Ci-Co alkyD-(Cs-Cs oycloalkyl), (C1-Cs alkyl}-(3- to 8-membered
heterocycloallyl), «(Ci-Co alkyl{Co-Chro aryl}, or {1~ alkyh-(5- to 10-membered heteroaryl)
is optionally substituted with one or more R?;

each R* independently is halogen, cyano, oxo, OH, ORM NH,, NHRM N(R M), (=N)RY,
{-Ce alkyl, Co-Cs alkenyl, $5-Cs alkynyl, Ci-Cs alkoxy, C-Cx cveloalkyl, 3- to 8-membered

heterocveloalkyl, Co-Cro arvl, or 5- to 10-membered hetercaryl, wherein the Ci-Cs ablyl, Co-Cs
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alkenyl, C-Cs alkynyl, Ci-Cs alkoxy, C5-Cr eycloalkyl, 3- to &-membered heterocycloalkyl, Co-
Cio arvl, or 5- to 10-membered heteroaryl is optionally substituted with one or more R

each R*' independently is halogen, cyano, oxo, OH, OR?, NH, NHR* N{R*),
CEQRY, (4-Cs alkyl, (0-Ce alkenyl, €o-Cs alkynyl, €-Ce alkoxy, C2-Cs cycloalkyi, 3- to 8-
membered heterocycloalkyl, Co-Cio aryl, or 5- to0 10-membered hetercaryl, wherein the Ci-Cs
alkyl, C:-Cs alkenyl, C»-Cs alkynvl, Ci-Cs alkoxy, Csi-Cy cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cie aryl, or 5- to 10-membered hetercaryl is optionally substituted with one
or more R*?; and

each R* independently is halogen, cyano, OH, NH,, N(R*);, C(=0R*, C1-Cs alkyl, Ca-
Cs alkenyl, or $r-Cs alkynvl,

wherein R*? is C1-Cs alkyl, €2-Cs alkenyl, or Co-Cs alkynyl.

[0021] In some aspects, the present disciosure provides a compound of Formula (I}:

4y

an isomer thereof, or a pharmaceutically acceptable salt thereof, wherein:

W is CRVY

RW) s H, halogen, or C1-Cs alkyl;

Whis N or CRW,

R¥?is H, halogen, or C1-Cs alkyl;

W is N or CRY?;

R™3 is H, or halogen;

W is Noor CRW,

R¥* is H, or halogen;

R is H, or C1-Cs alkyl, wherein the C1-Cs alkyl is optionally substituted with one or more
Rl%

each R is cyano;

R?1s H, or cyano;
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X! s SNRALALCEOINRYLE ) ONRYC(=0)-*, or -NRYC(=NH)-*, wherein * denotes
attachment to A;

R* s H:

A 18 Ce-Cro aryl, 5- to 10-membered heteroaryl, {C1-Cs alkyl}-(3- to 8-membered
heterocycloalkyl), or «{C1-Ce alkyD-(5- to 10-membered hetercaryl), wherein the Ce-Cio arvl, 5-
to 10-membered heteroaryl, ~(Ci-Ce alky}-(3- to 8-membered heterocycloalkyl), or -(C1-Cs alkyvl)-
(5- to 10-membered heteroaryl) is optionally substituted with one or more R®;

each R” independently is halogen, OH, ORY, NHRA! N(RM ), €1-Cs alkyl, C1-Ce alkoxy,
or {5-Cs cycloalkyl, wherein the C1-Cs alkyl, C1-Cs alkoxy, or Ci-Cg cycloalkyl 15 optionally
substituted with one or more R4,

each R*! independently is halogen, cyane, oxo, OH, OR* NH:, or C:i-Ce alkyl, wherein
the C1-Cs alkyl is optionally substituted with one or more R*%; and

each R*? independently is halogen, OH, or C1-Cs alkyl.

00221 T 15 understood that, for a compound of the present disclosure, variables X, R*, Wi, RV,
W2, RW2 WA RWT W RWA R R R R X RYL RN A RA RATRAZ RAY can each be, where
applicable, selected from the groups described herein, and any group described herein for any of
variables X, R, Wi RYL w2 RY2 w2 RW? w* RW* R} RE RE RY X! RN RN 4 RA RAY
RAZ R™ can be combined, where applicable, with any group described herein for one or more of
the remainder of variables X, R, W', RV w2 R™2 w' W wé RW Rl R R2 RS, X! RX,
RXl A RA RA! RAZ RAY

Variables X, RY

[0023] In some embodiments, X s CRX or N.

[0024] In some embodiments, X 1s N.

(00257 In some embodiments, X is CRY. In some embodiments, X is CH. In some embodiments,
X 1s C{CN). In some embodiments, X s CF.

[0026] In some embodiments, RX is F, halogen, cyano, oxo, OH, Cy-Cs alkyl, C-Cs alkenyl, (-
Co alkyayi, or C1-Ce alkoxy, wherein the Ci-Ts alkyl, $2-Cs alkenyl, C:-Cs alkynyl, or €1-Cs
alkoxy 15 optionally substituted with one or more halogen, cyano, oxo, or OH.

[0027] In some embodiments, RX is H, halogen, cyano, oxo, or OH.

[0028] In some embodiments, R® is H.
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[0029] In some embodiments, RY is halogen. In some embodiments, RY is fluorine. In some
embodiments, R%is chilorine. In some embodiments, RN is bromine. In some embodiments, R% is
iodine.

[0030] In some embodiments, R¥ is cyano.

[0031] In some embodiments, RN is C1-Cs alkyl, $2-Ce alkenyl, Co-Ce alkynyl, or C1-Cs alkoxy,
wherein the C1-Ce alkyl, Cr-Cs alkenvl, C2-Cs alkynyl, or C1-Cs alkoxy is optionally substituted
with one or more halogen, cyano, oxo, or OH.

[0032] In some embodiments, R” is C1-Cs alkoxy, optionally substituted with one or more OH. In
some embodiments, R is C; alkoxy, optionally substituted with one or more OH. In some
embodiments, R™ is > alkoxy, optionally substituted with one or more OH. In some embodiments,
R* is (2 alkoxy, optionally substituted with one or more OH. In some embodiments, R¥ is Cs
alkoxy, optionally substituted with one or more OH. In some embodiments, R is Cs alkoxy,
optionally substituted with one or more OH. In some embodiments, RY is s alkoxy, optionally

substituted with one or more OH.

Variables W', R w2 R72 w3, 7S W, RV
0033] In some embodiments, W' is N or CRV!
003

341 In some embodiments, W!is N.
0035
3

i
]

. - . W1 . 7! .
In some erobodiments, W!is CR™! In some embodiments, W' is CH.

Wi

]
00377 In some embodiments, RY* 1s H or halogen,
]

00387 In some embodiments, RV s HL

Wi,

f
[
]
[0036] In some embodiments, RV is H, halogen, Ci-Ce alkyl, Co-Ce alkenyl, or C2-Cs alkynyl.
f
{
] 15 floorine. In some

00397 In some embodiments, RY! is halogen. In some embodiments, R
embodiments, RY! is chlorine. fn some embodiments, RWis bromine. In some embodiments, RY!
15 iodme.

[0040] In some embodiments, R™ is C-Cs alkyl, C2-Cs alkenyl, or C2-Co alkynyl.

[0041] In some embodiments, R™is C-Cs alkyl In some embodiments, R is T alkyl. In some
embodiments, RV is (2 alkyl. In some embodiments, R™! is C1 alkyl. Tn some embodiments, RM!
13 Ca altkyl. Tn some embodiments, RV is Cs alkyl In some embodiments, RV 15 Cq alkyl.

[0042] In some embodiments, RY! is CHa.

[0043] In some embodiments, W? is N or CR™?.

21



WO 2023/039505 PCT/US2022/076164

[0044] In some embodiments, W is N.

[0045] In some embodiments, W? is CRW?. In some embodiments, W’ is CH.

[0046] In some embodiments, W is C{CHs).

[0047] In some embodiments, RY* is H, halogen, C:-Cs alkyl, Co-Cs alkenyl, or C-Ce alkynyl,
wherein the C1-Cs alkyl, Ca-Co alkenyl, or (3-Cs atkynyl is optionally substituted with one or more
halogen.

[0048] In some embodiments, RY? is H or halogen.

[0049] In some embodiments, RV is H.

[0050] In some embodiments, R™? is halogen. In some embodiments, RY? is fluorine. In some
embodiments, RV is chlorine. In some embodiments, RY? is bromine. In some embodiments, RW?
15 10dine.

5 W2

[0051] In some embodiments, R"* is C1-Cs alkyl, C2-Cs alkenvyl, or Cr-Cs alkynyl, wherein the
C1-Cs alkyl, C3-Cs alkenyl, or C2-Cs alkynyl 15 optionally substituted with one or more halogen.
[0052] In soroe embodiments, RW? is C1-Cs alkyl, C2-Cs alkenyl, or Co-Cs alkynyl.

[0053] In some embodiments, RV is C1-Cs alkyl In some embodiments, RV? iz C; alkyl. In some
embodiments, R™? is C; alkyvl. Tn some embodiments, RY? 1s C; alkyl. In some embodiments, RY?
15 Cy alkyl. Tn some embodiments, R™? is Cs alkyl. In some embodiments, RW? is Cs alkyl.

[0054] Tn some embodiments, RV is CHa,

[0055] In some embodiments, W is N or CRYY.

[0056] In some embodiments, W is N,

[0057] In some embodiments, W is CR™ . In some embodiments, W is CH.

[0058] In some embodiments, RY? 1s H, halogen, Ci-Ce alkyl, 0r-Ce alkenyl, or C2-Cs alkynyl.
[0059] In some embodiments, RY 15 H or halogen.

[0060] In some embodiments, R is HL.

f

00611 In some embodiments, RY" is halogen. In some embodiments, R% is fluorine. In some
embodiments, RV is chlorine. Tn some embodiments, R™ is bromine. In some embodiments, RY’
18 iodme.

[0062] In some embodiments, R is C1-Cs alkyl, C2-Cs alkenyl, or C2-Cos alkynyl.

[0063] In some embodiments, R™ is C-Cs alkyl In some embodiments, R™? is T alkyl. In some

embodiments, RY" is (s alkyl. In some embodiments, R™? i3 (5 alkyl. In some embodiments, R

is Cy alkyl In some embodiments, RV is Cs alkyl In some embodiments, R™ is Cs alkyl.

.
[Se]
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[0064] In some embodiments, W is N or CRV*,

[0065] In some embodiments, W is N.

[0066] In some embodiments, W* is CR™ In some embodiments, W* is CH.

[0067] In some embodiments, RY* is H, halogen, C:-Cs alkyl, Co-Cs alkenyl, CUr-Ce alkynyl, or
S{C-Cs alkyl}).

[0068] In some embodiments, RY* is H or halogen.

[0069] In some embodiments, R™is H.

[0070] In some embodiments, RY* is halogen. In some embodiments, RY* is fluorine. In some
embodiments, RV*1s chlorine. In some embodiments, R™* is bromine. In some embodiments, R™*
is wodine.

[0071] In some embodiments, R™* is C1-Cs alkyl, C2-Cs alkenyl, Cr-Cs alkynyl, or S{C1-Ce alkyl).
[0072] In some embodiments, R™* is C1-Cs alkyl In some embodiments, R¥ is C1 alkyl. In some
embodiments, RV* is (; alkyl In some embodiments, R™* is (3 alkyl. In some embodiments, RV
is Cs alkyl. In some embodiments, RY* is Cs alkyl. Tn some embodiments, R™ is Cg alkyl.

[0073] In some embodiments, W' is CR™!, W2 s CRY2, W 15 CRWY? and W is CRW

[0074] In some embodiments, W' is CH, W? s CH, W' is CH and W* is CH.

[0075] In some embodiments, W' is CH, W? is C(CHs), W’ is CH and W* s CH.

[0076] In some embodiments, W' is CRY!, W* 1s CRW?, W is N and W is CRW

[0077] In some embodiments, W' is CH, W* is C{CH;), W is N and W' is CH.

[0078] In some embodiments, W' is CRY!, W* is N, W7 is N and W*is CR™M

[0079] In some embodiments, W' is CR™, W2 15 CRY?, W? is N and W is N,

Variables R, kY R R*

[0080] In some embodiments, R* is F, C-Cy alkyl, C2-Cs alkenyl, Co-Cs alkynyl, C1-Cs alkoxy,
Cs~Cr cycloalkyl, 3- to 3-membered heterocycloalkyl, Ce-Cio aryl, or 5- to 10-membered
heteroaryl, wherein the C1-Cs alkyi, $3-Cs alkenyl, Co-Cs alkynyl, Ci-Co alkoxy, C2-Cs cycloalikyl,
3~ to &membered heterocycloalkyl, Ts-Cio aryl, or S- to 10-membered hetercarvi is optionally
substituted with one or more R'.

[008&1] In some embodiments, R' is HL

[0082] In some embodiments, R' is €'-Cs alkyl, wherein the U-Ce alkyl is substituted with one

of more R

[ae]
()
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[0083] In some embodiments, R' is C1-Cs alkyl. In some embodiments, R’ is € alkyl In some
embodiments, R’ is (3 allvl. In some embodiments, R' is Cs alkyl. In some embodiments, R’ is
Cs alkyl In some embodiments, R is Cs alkyl In some embodiments, R} is Cs alkyl.

[0084] In some embodiments, R' is CH:.

[0085] In some embodiments, R' is CHCH:,

[0086] In some embodiments, R'* is halogen, cyano, oxo, OH, NHy, NHC(=0Y{C1-Cs alkyl),
N{(C1-Cs abloyl)z, C1-Cs alkyl, Co-Cs alkenyl, Co-Cs alkynyl, Ci-Cs alkoxy, C5-Cy cycloalkyl, 3- to
8-membered heterocycloalkyl, Cs-Cro arvl, or 5- to 10-membered hetercaryl.

[0087] In some embadiments, R is halogen, cyane, oxo, OH or NH,.

[0088] In some embodiments, R is cyano.

[0089] In some embodiments, R is NHC(=0)O(C:-Cs alkyl), N(Ci-Co alkyl), C1-Cs alkyl, Cs-
Cs alkenyl, Co-Cs alkynyl, Ci-Co alkoxy, C3-Cy cycloalkyl, 3- to 8-membered heterocycloalkyl,
Ce-Cig aryl, or 5- to 10-membered heteroaryl.

[0090] In some embodiments, R” is H, cyano, oxo, OH, C1-Cs alkyi, C2-Ce atkenyl, C2-Cs alkynyl,
or C1-Cs alkoxy.

[0091] In sore embodiments, R? 5 H, cyano, oxe, or OH.

[0092] In some embodiments, R? is H.

[0093] Tn some embodiments, R? is cyano.

[0094] In some embodiments, R” is O

[0095] In sorue embodiments, R? is C1-Cos alkyl, C2-Cs alkenyl, C2-Ce alkynyi or Ci-Cs alkoxy.
[0096] In some embodirnents, R? is H, halogen, cyano, oxo, OH, Ci-Ce alkyl, C2-Cs alkenyl, Ca-
Cs alkynyl, or {-Cs alkoxy.

[0097] In some embodiments, R is H, halogen, cyano, oxo, OH, Ci-Cs alkyl, Co-Cs alkenyl, Ca-
Cs alkynyl, or {-Cs alkoxy.

[0098] In some embodiments, R' and R?, together with the mtervening atoms, form a 4- to 12-

membered heterocycloalky! optionally substituted with one or more ox0

Variables X', R, RY, 4, Y, RY, RV, RV
[0099] In some embodiments, X' is -NR™* LCE=0INRA L NRY C(=0)-#, -NRUCEOO-*, -
NRUIN=C-* NRXCE=NH)-* -NRYCENHINRY L NRUCEOINRY L _S(=0pNRY-* or -

NRAMS§(=0),-*, wherein * denotes attachment to A,
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[0100] In some embodiments, X' is -NR¥* .C=OINRY L NRACED)*, NRYC(=0)0-* -
NRAMN=C# NRECENR D, NRYCENHINR - DNRYCEOINRAA L8(=0RNRY* or
SNRYMG(=0)-*, wherein * denotes attachment to A.

[0101] In some embodiments, is -NR¥\-* wherein * denotes attachment to A. In some
embodiments, is -NH-*, wherein * denotes attachment to A.

[0102] In some embodiments, X! is -C(=0WNR*-* or -NR'C(=0}-* wherein * denotes
attachment to A

[0103] In some embodiments, X' is -C{=0)NR*'-* wherein * denotes attachment to A. In some
embodiments, X' is -C{=0)NH-*, wherein * denotes attachment to A.

[0104] In some embodiments, X' is -NR® ({=0}-* wherein * denotes attachment to A. In some
embodiments, X' is -NHC(=0)-*, wherein * denotes attachment to A.

[0105] In some embodiments, X! is -NRYC(=NH)-*, wherein * denotes attachment to A. In some
embodiments, X' is -NHC(=NH)-*, wherein * denotes attachment to A.

[0106] In some embodiments, R 1s H, S(=01nR¥' C1-Cs alkyl, C2-Cs alkenyl, C»-Cs alkynyl,
C1-Cs alkoxry, Ci-Cy cycloalkyl, 3- to 8-membered heterocycloalkyl, Co-Cio aryl, or 5- 10 10-
membered hetercaryl, wherein the Ci-Cs alkyl, Co-Cs alkenyl, Tr-Co alkynyl, C1-Cs alkoxy, Ca-Cy
cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, or 5- to 10-membered hetercaryl i3
optionally substituted with one or more R

[0107] In some embodiments, R* s H.

[0108] In some embodiments, RX is S(=0pR**

[0109] Tn some embodiments, RX! is Ci-Cs alkyl, C-Co alkenyl, Co-Cs alkyuyl, C1-Ce alkoxy, Cs-
Cs cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio arvl, or 3- to 10-membered hetercaryl,
wherein the Ci-Ce alkyl, C3-Cs alkenyl, -Cs allynyl, C-Cs alkoxy, C5-Cs cycloalkyl, 3- to 8-
membered heterocycloalkyl Cs-Cioaryl, or 5- 1o 10-membered heteroaryl 13 optionally substituted
with one or more R™9,

[0110] In some embodiments, R™ is C4-Cg alkyl, C2-Co alkenyl, Co-Co alkynyl, C1-Cs alkoxy, Cs-
Uz eycloalkyl 3- to 8-membered heterocycloalkyl, Co-Cio aryl, or 5- to 10-membered hetercaryl.

[0111] In some embodiments, R i3 C1-Cs alkyl. Tn some embodiments, R* 1s CHa,

[0112] In some embodiments, R*' is halogen, Ci-Cs alkyl, or 3- to 8-membered heterocycloalkyl,
wherein the Ci-Cs alkyl, or 3- to 8-membered heterocycloalkyl is optionally substituted with one

or more halogen.
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[0113] In some embodiments, R*'* is halogen.

[0114] In some embodiments, R*'* is C;-Cs alkyl, optionally substituted with one or more halogen.
[0115] In some embodiments, R*?® 15 3- to 8-membered heterocycioalkyl, optionally substituted
with one or more halogen.

[01161 In some embodimenis, A 15 C1-Cs alkyl, C3-Cs cycloalkyl, 3- to S-membered
heterocycloalkyl, Ce-Cio arvl, 5- to 10-membered hetercaryl, -{C1-Cs alkyl3-{(Ca-Cs cycloalkyl), -
(C1-Co alkyD)-(3- to 8-membered heterocveloalkyh), -(C1-Cs alkyl-(Ce-Cro aryl}, or (C1-Cs alkyhy-
(8- to 10-membered heteroaryl), wherein the Ci-Cs alkyl, Ca-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cie aryl, 5~ to 10-membered heteroaryl, -(C1-Cs alkyD-{C;5-Cs cycloalkyly, -
{C1-Co alky}-(3- to 8-membered heterocycloalkyly, ~(C1-Ce alkyD)-{Cs-Cio arvl), or -{C1-Cs alkyh-
(5~ to 10-membered heteroaryl) is optionally substituted with one or more R®.

[0117] In some embodiments, A 18 C-Cs alkyl, C3-Cs cycloalkyl, 3- 1o B-membered
heterocycloalkyl, Cs-Cio arvl, or 5- to 10-membered heteroaryl, wherein the C1-Cs alkyl, Ci-Cy
cycloalkyl, 3~ to 8~-membered heterocycloalkyl, Cs-Cro aryl, or 5- to 10-membered heteroaryl is
optionally substituted with one or more R,

[0118] In some embodiments, A is 05-Cx cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio
aryl, or 5- to 10-merbered hetercaryl, wherein the Ca-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Ce-Cro aryl, or 5- to 10-ruembered heteroary! 1s optionally subsuituted with one
or more R™,

(01191 In some embodiments, A 15 C3-Ce cycloalkyl, or 3- to §-membered heterocycloalkyl,
wheretn the Cs-Ca cycloalkyl, or 3- to 8-membered heterocycloalkyl 1s optionally substituted with
one or more RA

(0120} In some embodiments, A 15 3- to 8~membered heterocycloalkyl. In some embodiments, A
15 tetrahydropyranyl. In some embodiments, A 1§ piperidinyl.

[0121] In some embodiments, A 15 3~ to 8-membered heterocycloalkyl optionally substituted with
one or more R*. In some embodiments, A is tetrahydropyranyl optionally substituted with one or
more R In some embodiments, A is piperidinyl optionally substituted with one or more R*
(0122} In some embodiments, A 1s Ts-Cio aryl, or 5- to 10-membered heteroaryl, wherein the Ce-
Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one or more R”.

[0123] In some embodiments, A is Cs-Cio aryl, optionally substituted with one or more R

[0124] In some embodiments, A 18 Ce-Cyo aryl. In some embodiments, A is phenyl.
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[0125] In some embodiments, A is phenyl optionally substituted with one or more R

[0126] In some embodiments, A is 5- to 10-membered heteroaryl, optionally subsiituted with one
or more R,

[0127] In some embodiments, A is 5 to 10-membered hetercarvl In some embodiments, A s
pyridyl In some embodiments, A is triazolyl. In some embodiments, A 15 pyrazolyl In some
embodiments, A is imidazolyl In some embodiments, A is oxazolyl In some embodiments, A is
imidazo{1,5-ajpyridyl. In some embodiments, A is 2,3-dihydrofuro[2.3-clpyvridyl. In some
embodiments, A is 2,3-dihydrofuro[3.2-5]pyridyl. In some embodiments, A is 3 4-dihydro-14-
pyranof3,4-clpyridyl. In some embodiments, A is 4,5,6,7-tetrahydrobenzo{dlisoxazolyl

[0128] In some embodiments, A is pyridyl optionally substituted with one or more R®. In some
embodiments, A is triazolyl optionally substituted with one or more R*. In some embodiments, A
is pyrazolyl optionally substituted with one or more R*. In some embodiments, A is imidazolyl
optionally substituted with one or more R® In some embodiments, A is oxazolyl optionally
substituted with one or more R Tn some embodiments, A is imidazo[l,5-alpyridyl optionally
substituted with one or more R* In some embodiments, A is 23-dthydrofurof2,3-¢]pyridyl
optionally substituted with one or more R In some embodiments, A is 2,3-dilyydrofuro[3,2-
hlpyridyl optionally substituted with one or more R®. In some embodiments, A is 3,4-dihydro-17-
pyrano{3,4-clpyridyl optionally substituted with one or more R In some ernbodiments, A is
4,5,6,7-tetrahydrobenzo[dlisoxazolyl optionally substituted with one or more R®,

(01291 In some embodinments, A 18 ~{(T1-Cs alkyD)-{C5-Cs cycloalkyly, (Ci-Cs alkyl-(3- to 8-
membered heterocycloalkyl), -(Ci-Cs alkyh~(Cs-Cro ary), or (C1-Cs alkyl}-(5- to 10-membered
heteroaryl), wheremn the -{(Ci-Ce alkyD-(Ca-Cy cyeloalkyl}, -{C-Ce alky}-{3- to S8-membered
heterocycloalkyl), ~(Ci-Cs alkyD-{Ts-Cio aryl), or «{(C1-Cs alkyl}-(5- to 10-membered heteroaryl)
is optionally substituted with one or more R

[0130] In some embodiments, A 18 ~{C-Cs alkyD-(3~ to 3-membered heterocycloalkyl}, or ~{Cy-
Cs alkyl}-(5- to 16-membered hetercaryl}, wherein the -(C-Cs alkyl-(3- to 8-membered
heterocycloalkyl), or €C1-Cs alky}-(5- 10 10-membered heteroaryt) is optionally substituted with
one or more R

[0131] In some embodiments, A is ~{Ci-Ce alky}-(3- to 8-membered hetercoycloalkyll, optionally
substituted with one or more R*.

[0132] In some embodiments, A is ~{C1-Cs alkyl}-(3- to¢ 8-membered heterocycloalkyl). In some
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embodiments, A 18 -{{y alkvh-{tetrahydropyranyl}. In some embodiments, A 5 -(Cy alkyl)-
{pipendinyl}.

01331 In some embodiments, A is «(C; alkyl}-{tetrahydropyranyl} optionally substituted with one
or more R™ In some embodiments, A is -(C: alkyl)-(piperidinyl) optionally substituted with one
or more RN

{01341 In some embodiuments, A is ~(Ci-Cs alkyD)-(5- to 10-membered heteroaryl}, optionally
substituted with one or more R*.

{01351 In some embodiments, A 15 ~{C1-Cs alky}-(5- to 10-membered hetercaryl}. In some
embodiments, A is {C alkyh-{triazolyl). In some embodiments, A 18 -(Cr alkyD-(triazolyl}.
(0136} In some embediments, A is -(C1 alkyh-(triazoly) optionally substituted with one or more
R* 1n some embodiments, A is -(Cs alkyD-(triazolyl) optionally substituted with one or more R%.
[0137] In some embodiments, X! is -C{(=0)NH-* wherein * denotes attachment to A, and A is
phenyl, optionally substituted with one or more R*.

[0138] In some embodiments, X! 15 -NHC(=0}-*, wherein * denotes attachment to A, and A is
phenyl, optionally substituted with one or more R

[0139] In some embodiments, X' is -NHC(=NH}-*, wherein * denotes attachment to A, and A is
phenyl, optionally substituted with one or more R*,

[0140] Tn some embodiments, X! is -C{=0)NH-*, wherein * denotes attachment to A, and A is
pyridyl, optionally substituted with one or more R™.

[0141] In some embodiments, X' is -NHC(=0}-*, wherein * denotes attachment to A, and A is
pyridyl, optionally substituted with one or more R™.

[0142] In some ernbodiments, X! 18 -NHC(=NH}-*, wherein * denotes attachment to A, and A is
pyridyl, optionally substituted with one or more R®.

[0143] In some embodiments, X' is -C{(=O)NH-*, wherein * denotes attachment to A, and A is
triazolyl, optionaily substituted with one or more R?.

[0144] In some embodiments, X' i3 -NHC{=0)-*, wherein * denotes attachment to A, and A i3
triazolyl, optionally substituted with one or more R,

[0145] In some embodiments, X' is -NFHC(=NH)-*, wherein * denotes attachment to A, and A is
triazolyl, optionally substituted with one or more R™.

[0146] In some embodiments, X' is -C(=0)NH-*, wherein * denotes attachment to A, and A is

tetrahydropyranyl, optionally substituted with one or more R”.
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[0147] In some embodiments, X' is -NHC{=0}-*, wherein * denotes attachment to A, and A is
tetrahydropyranyl, optionally substituted with one or more R®.

[0148] In some embodiments, X! is -NHO(=NH}-*, wherein * denotes attachment to A, and A is
tetrahydropyranyl, optionally substituted with one or more R®.

[0149] In some embodiments, X' is -C(=0)NH-* wherein * denotes attachment to A, and A is
piperidinyl, optionally substituted with one or more R,

[0150] In some embodiments, X' is -NHC{(=0}-*, wherein * denotes attachment to A, and A is
piperidinyl, optionally substituted with one or more R,

[0151] In some embodiments, X' is -NHC(=NH}-*, wherein * denotes attachment to A, and A is
piperidinyl, optionally substituted with one or more R™.

[0152] In some embodiments, X' is -C{(=0)NH-*, wherein * denotes attachment to A, and A is -
(C1 alkyl)-(tetrahydropyranyl}, optionally substituted with one or more R*.

[0153] In some embodiments, X' is -NHC(=0)-* wherein * denotes attachment to A, and A is -
(Cy alky)-(tetrahydropyranyl), optionally substituted with one or more R®.

[0154] In some embodiments, X! is -NHC(=NH)-*, wherein * denotes attachment to A, and A is
-(C alky!-(tetrahydropyranyl), optionally substituted with one or more RA.

[0155] In some embodiments, X! is -C(=0)NH-* wherein * denotes attachment to A, and A is -
(Cy alky)-(piperidinyl), optionally substituted with oue or more R,

[0156] In some embodiments, X' is -NHC(=0}-*, wherein * denotes attachment to A, and A is -
(C1 alkyD-(piperidinyl), optionally substituted with one or more R®,

[0157] In some embodiments, X! is -NHC(=NH)-*, wherein * denotes attachment to A, and A is
-(Cy alkyD-(piperidinyl), optionally substituted with one or more R4

[0158] In some embodiments, X! is -C{=0)NH-* wherein * denotes attachment to A, and A is -
(C1 alkyl)-(triazolyl), optionally substituted with one or more R® In some embodiments, X' is -
C{=0INH-* wherein * denotes attachment to A, and A 13 -{( alkvl}-(inazolyl), optionally
substituted with one or more R”.

[0159] In some embodiments, X' is -NHC{(=0)-*, wherein * denotes attachment to A, and A is -
(C1 alkyl-(triazolyl), optionally substituted with one or more R In some embodiments, X' is -
NHCEG)-*, wherein * denotes attachment to A, and A is «(( alkyi}-(iriazolyl), optionally
substituted with one or more R*.

[0160] In some embodiments, X! is -NHC(=NH)-*, wherein * denotes attachment to A, and A is
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(€1 alkyl-(triazolyl), optionally substituted with one or more R* In some embodiments, X’ is -
NHC(=NH)-* wherein * denoctes attachment to A, and A 15 (C; alkyl)-{iriazolyl), optionally
substituted with one or nmore R*.

[0161] In some embodiments, R® is halogen, cyano, oxo, OH, ORM, NH,, NHRA, N(R’“)Q,
ENIRM C-Ce alkyl, $0-Cs alkenyl, Ca-Cs allvnyl, C-Ce alkoxy, C5-Cs cveloalkyl, 3- to 8-
membered heterocycloalkyl, Ce-Cio aryl, or 5- to 10-membered heteroaryl, wherein the Ci-Cs
alkyl, C2-Cs alkenyl, C:-Ce alkynyl, Ci-Cs alkoxy, Cs:-Cs cycloalkyl, 3- to &-membered
heterocycloalkyl, Ce-Cro arvl, or 5- to 10-membered heteroarv! 1s optionally substitited with one
or more RY.

[0162] In some embodiments, R* is halogen, cyano, oxo, OH, ORM, NH,, NHR* N(R™):, or
(=NJRAL

[0163] In some embodiments, R® is halogen. In some embodiments, R* is fluorine. In some
embodiments, R* is chlorine. In some embodiments, R® is bromine. In some embodiments, R* is
iodine.

[0164] In some embodiments, R* is cyano.

[0165] In some embodiments, R* is OH.

[0166] In some embodiments, R 1s OR®! In some embodiments, R* s O(C1-Cs alkyl), optionally
substituted with one or more R*2,

[0167] In some embodiments, R® is NHR!

[0168] In some embodiments, R* is N(R*'),. In some embodirnents, R* is N(CHs ).

[0169] In some embodiments, R* is C-Ce alkyl, Co-Ce alkenyl, Co-Cs alkynyl, C1-Cs alkoxy, Cs-
Cs cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio arvl, or 3- to 10-membered hetercaryl,
wherein the Ci-Ce alkyl, Co-Cs alkenyl, -Cs allynyl, C1-Cs alkoxy, C5-Cs cycloalkyl, 3- to 8-
membered heterocycloalkyl Cs-Cioaryl, or 5- 1o 10-membered heteroaryl 13 optionally substituted
with one or more R4

[0170] In some embodiments, R is C)-Cs alkyl T some embodiments, R% is Cy alkyl In some
embodiments, R® is C alkyl. In some embodiments, R* is Cs alkyl. In some embodiments, R? is
Cs alky!l In some embodiments, R* is Us alkyl. In some embodiments, R* i3 Co alkyl.

[0171] In some embodiments, R is C1-Cs alkyl, optionally substituted with one or more R*! In
some embodiments, R® is €y alkyl, optionally substituted with one or more R*. In some

embodiments, R* is € alkyl, optionally substitated with one or more R*!. In some embodiments,
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R* is Caalkyl, optionally substituted with one or more R*!. In some embodiments, R is Cy alkyl,
optionally substituted with one or more R In some embodiments, R® is Cs alkyl, optionally
substituted with one or more R In some embodiments, R* is Cs alkyl, optionally substituted
with one or more RY.

[0172] In some embodiments, R* is C;-Ce alkyl, optionally substituted with one or more halogen.
[0173] In some embodiments, R* is C; alkyl, optionally substituted with one or more halogen.
[0174] In some embodiments, R* is Caalkyl, optionally substituted with one or more halogen.
[0175] In some embodiments, R* is CHs.

[0176] In some embodiments, R® is CFa.

[0177] In some embodiments, R is C{CH31CN.

[0178] In some embodiments, R is C1-Cs alkoxy. In some embodiments, R* is ' alkoxy. In some
embodiments, R is C: alkoxy. In some embodiments, R* is C5 alkoxy. In some embodiments, R®
is €4 alkoxy. In some embodiments, R* is Cs alkoxy. In some embodiments, R* is Cs alkoxy.
[0179] In some embodirsents, R* is C1-Ce alkoxy, optionally substituted with one or more R In
some embodiments, R* is €y alkoxy, optionally substituted with one or more R*! In some
embodiments, R* is C; alkoxy, optionally substituted with one or more R* In some embodiments,
R* is Ca alkoxy, optionally substituted with one or more RA! In some embodiments, R* is Cs
alkoxy, optionally substituted with one or more R*! In some embodiments, R is Cs alkoxy,
optionally substituted with one or more R, In some embodiments, R* is Cs alkoxy, optionally
substituted with one or more R

[0180] In some erbodiments, R* 15 C5-Cs cycloalkyl. Tn some embodiments, R* is Cs cycloalkyl.
In some embodiments, R® 15 Cy cyeloalkyl In some embodiments, R* is Cs eycloalkyl. In some
embodiments, R* is Cs cycloalkyl. Tn some embodiments, R* is (7 ¢ycloalkyl In some
embodiments, R* is Cx cycloalkyl.

[0181] In some embodiments, R* is C3-Cs cycloalkyl, optionally substituted with one or more RAL
In some embodiments, R is (s cycloalkyl, optionally substituted with one or more R In some

embodiments, R* is Uy cycloalkyl, optionally substituted with one or more RM In some

o

embodiments, R* is Cs cycloalkyl, optionally substituted with one or more R*L Tn some
embodiments, R* is ¢ cycloalkyl, optionally substituted with one or more R In some
embodiments, R* is C7 cycloalkyl, optionally substituted with one or more R*! In some

embodiments, R* is Cs cycloalkyl, optionally substituted with one or more R,
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[0182] In some embodiments, R is halogen, cyano, oxo, OH, QR NH,, NHR”? N{R*),,
CEQRA, (-Cs alkyl, (0-Cs alkenyl, Co-Cs alkynyl, €1-Ce alkoxy, C:-Cs cycloalkyi, 3- to 8-

~

membered heterocycloalkyl, Ce-Cio aryl, or 5- to 10-membered heteroaryl, wherein the Ci-Cs
alkvi, Cy-Cs alkenyl, C2-Cs alkynvl Ci-Cs alkoxy, Ci-Cy cycloalkyl, 3- to 8-membered
heterocvcloaikyl, Ce-Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one
or more R

[0183] In some embodiments, R is halogen, cyano, oxo, OH, OR™, NHy, NHR* N(R*), or
C(=O)RA

[0184] In some embodiments, R*! is halogen. In some embodiments, R* is fluorine. In some
embodiments, R is chlorine. In some embodiments, R?! is bromine. In some embodiments, RA!
15 10dine.

[0185] In some embodiments, R*! is cyano.

[0186] In some embodiments, R*! is oxo.

[0187] In sorue embodiments, R is OH.

f

[0189] In sorne embodiments, RA! is NH,.

f

]
]
0188] In some embodiments, R* is ORA?,
]
]

01907 In some embodiments, R is C1-Cs alkyl, C2-Co alkenyl, Co-Cs alkynyl, Ci-Cs alkoxy, Cs-
Cs eveloalkyl, 3- to 8-membered heterocyeloalkyl, Cs-Cio arvl, or 3- to 10-membered hetercaryl,
wherein the Ci-Cs alkyl, Cr-Cs alkenyl, Ci-Cs alkyunvl, C1-Cs alkoxy, Cs3-Cs cycloalkyl, 3- to 8-
membered heterocycloalkyl, Co-Cio aryl, or 5- 1o 10-membered heteroaryl 1s optionally substituted
with one or more R,

[0191] In some embodiments, R 15 C1-Cs alkyl. In some embodiments, R 18 Oy alkyi. In some
embodiments, R* is O alkyl. In some embodiments, R*! is Cy alkyl In some embodiments, R*!
is (g alkyl. In some embodiments, R* is Cs alkyl. In some embodiments, R is Cs alkyl.

[0192] In some embodiments, R is C-Cs alkyl, optionally substituted with one or more R*2 In
some embodiments, R is C; alkyl, optionally substituted with one or more R In some
embodiments, R*! i3 C; allyl, optionally substituted with one or more R*? In some embodiments,
R s 5 alkyl, optionally substituted with one or more R*?. In some embodiments, R* is Ca alkyl,
optionally substituted with one or more R*?. In some embodiments, R is Cs alkyl, optionally
substituted with one or more R*%. In some embodiments, R is s alkyl, optionally substituted

with one or more R
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[0193] In some embodiments, R* is (1-Cs alkyl and R?! is halogen. In some embodiments, R® is
'y alkyl and R*!is fluorine.

[0194] In some embodiments, R is {1-Cs alkyl and R is cvano. In some embodiments, R* is €y
alkyl and R* is cyano.

[0195] In some embodiments, R** is halogen, cyano, OH, NH, N{R**),, C(=0)R**, C}-Ce alkyl,
5-Cs alkenyl, or Co-Ce alkynyl.

[0196] In some embodiments, R*? is halogen, cyano, OH, NHz, N(R*),, ar C(=0)R*.

[0197] In some embodiments, R* is halogen. In some embodiments, R** is fluorine. In some
embodiments, R* is chlorine. In some embodiments, R is bromine. In some embodiments, R*?
is wodine.

[0198] In some embodiments, R4 is OH.

[0199] In some embodiments, R*% is C-Ce alkyl, C2-Ce alkenyl, or C2-Cs alkynyl.

[0200] In some embodiments, R*? is C;1-Cs alkyl. In some embodiments, R*? is C; alkyl. In some
embodirents, R is C; alkyl. Tn some embodiments, R is C; alkyl. Tn sorse embodiments, RA?
15 C4 alkyl. Tn some embodiments, R* is Cs alkyl. In some embodiments, R*? 15 Cg alkyl.

[0201] In sorne embodiments, R is C1-Cs alkyl, Co-Cs alkenyl, or Cr-Cos alkynyl.

[0202] In some embodiments, the compound s of Forraula (T-a), (I-b), {I-¢), (I-d), (I-¢), or (I-f):

{I-b)
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R N N
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W\wfw
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N §
= v I et
1
N X i Wj\ N, Ny, N
4 2
W\W3¢‘W .
(I-e)
H
NC N N

A/X1~\H/W:\ R N

(1-£)
or a pharmaceutically acceptable salt or stereoisomer thereof
[0203] In some embodiments, the compound 1s of Formula (I-g), (I-h}, (-1, (), (&), -, (-
m), {0}, (I-o}, (p), {-q), J-1), d-s), or (It}
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(1)

36
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-4
or a pharmaceutically acceptable salt or sterecisomer thereof.

(0204} In some embodiments, the compound 1s of Formula (F-u}, (I-v), J-w}, or (I-x}:

37
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H
Rs N N
I / \R1
8 W |
=3 2
W\wa

(1)
or a pharmaceutically acceptable salt or stereoisomer thereof.
02057 In some embodiments, the compound is of Formula (F-a-1}, (I-b-1), (f-c-1), (I-d-1), J-e-1), or

(-£-i):
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4 2
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4 2
W\W:fww .
(I-e-1)
o]
N NH
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A/X i W\ e e Y
wh o owe?
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or a pharmaceutically acceptable salt or sterecisomer thereof
[0206] In some embodiments, the compound is of Formula (I-g-1), {(E-h-1}, {(I-1-1), {I-3-1}, (I-k-1), {I-
1), (I-me1), (T-n1), (B-o-1), (B-p-1), (B-q-1), (T-r-1), (I-s-1}, or {I-t-1}:

39
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{I-t-1)
or a pharmaceutically acceptable salt or stereoisomer thergof.

[0207] In some embodiments, the compound 1s of Formula (B}, (I-v-1}, ($-w-1), or ({-x-1}:
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{I--1)
or a pharmaceutically acceptable salt or stereoisomer thereof.
[0208] In some embodiments, the compound 1s of Formula (L-a-i1), ({-b-it), ({-c-11}, {(I-d-11}, {d-e-

i), (I-£-11), (d-g-11}, J-beagy, (L-ie11), (g1, (kean), (L), (Bement), (Bonein), (B-o0-11), of (I-p-1i):
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4 2
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o
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(I-p-11)
or a pharmaceutically acceptable salt or sterecisomer thereof.
[02091 In some embodiments, the compound is of Formula (I-g-i1), (I-r-11}, (I-s-11), {-t-11), (Iu-t1),
{I-v-it), (T-w-ity, (I-x-11), ({-y-11}, ({-z-11), ({-aa-11), {-bb-11), (I-cc-1i), or (I-dd-ii):
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(I-dd-ii)

or a pharmaceutically acceptable salt or stereoisomer thereof

(0210} In some embodiments, the compound is of Formula (I-ee-11), (1111}, (I-gg-11}, or (I-hh-11):
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(I-hh-i)

or a pharmaceutically acceptable salt or sterecisomer thereof.

(0211} In some emboduments, the compound 15 a compound deseribed in Table T or I, or a
pharmaceutically acceptable salt or sterecisomer thereof.

(0212} In some emboduments, the compound 13 a compound deseribed in Table T or I, or a
pharmaceutically acceptable salt thereof.

[0213] In some embodiments, the compound 1s a compound described i Table T or 1L

[0214] In some embodiments, the compound 15 a compound described in Table IL or a

pharmaceutically acceptable salt or sterecisomer thereof

50
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[0215] In some embodiments, the compound is a compound described in Table Il or a
pharmaceutically acceptable salt thereof.

[0216} In some embodiments, the compound is a compound described in Table I

(02171 In some embodiments, the compound is a compound described in Table |, or a
pharmaceutically acceptable salt or stereocisomer thereof.

[0218] In some embodiments, the compound is a compound described in Table I, or a
pharmaceutically acceptable salt thereof.

10219} In some embodiments, the compound is a compound described in Table L

Table {
Comp | Structure
ound
Mo,
i Fooe
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N
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Comp | Structure
ound
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(02201 In some embodiments, the compound exhibits an mhibition activity agaimst a Class 11
mutation or a Class I routation.

(02217 In some embodiments, the compound exhibis an inhibition activity agaimst a Class T
mutation or a Class I mutation that is higher than a comparable agent (& g, encorafenib}, as
measured i 150 value,

(02227 In some embodiments, the compound exhibits an inhibition activity against a Class I
mutation or a Class HI mutation that is more than three-fold, more than four-fold, more than five-
fold, or more than ten-fold higher than a comparable agent {e.g., encoraferub), as measured m 1Csq
value.

[0223] In some aspects, the present disclosure provides a compound bemg an sotopic dertvative
{e.g., sotopically labeled compound) of any one of the compounds disclosed herein.

[0224] In some embodiments, the compound 15 an 1sotopic derrvative of any one of the compounds
described in Table 1 or Table I, or a pharmaceutically acceptable salt thereof.

[0225% In some embodiments, the compound is an isotopic derivative of any one of the compounds

described in Table I or Table IL.
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[0226] In some embodiments, the compound 1s an isotopic dertvative of any one of the compounds
described in Table I, or a pharmaceutically acceptable salt thereof.

0227} In some embodiments, the compound is an isotopic derivative of any one of the compounds
described in Table L

[0228% In some embodiments, the compound is an isotopic derivative of any one of the compounds
described i Table 11, or a pharmaceutically acceptable salt thereof

[02291 In some embodiments, the compound is an isotopic denvative of any one of the compounds
described wn Table 1L

[0230] It is understood that the isotopic derivative can be prepared using any of a variety of art-
recognized techniques. For example, the 1sotopic derivative can generally be prepared by carrving
out the procedures disclosed in the Schemes and/or in the Examples described heremn, by
substituting an isotopically labeled reagent for a non-isotopically labeled reagent.

[0231] In some embodiments, the isotopic derivative is a deuterium labeled compound.

[0232] In some embodiments, the isotopic dentvative 1s a deuterium labeled compound of any one
of the compounds of the Formulae disclosed herein.

(0233} In some embodiments, the compound 1s a deuterium labeled compound of any one of the
compounds described in Table T or Table 11, or a pharmaceutically acceptable salt thereof

02347 In some embodiments, the compound 1s a deuterium labeled compound of any one of the
compounds described mn Table I or Table IL

(02351 In some erobodiments, the compound 1s a deuterium labeled compound of any one of the
compounds described in Table I, or a pharmaceutically acceptable salt thereof,

0236} In some embodiments, the compound 15 a deuterium Jabeled compound of any one of the
compounds described mn Table 1

[0237] In some embodiments, the compound 1s 3 deuternim labeled compound of any one of the
compounds described in Table 11, or a pharmaceutically acceptable salt thereof.

0238} In some embodiments, the compound 1s a deuterium labeled compound of any one of the
compounds described in Table 1L

[0239] I 15 understood that the deuteriuom labeled compound comprises a deuterium atom having
an abundance of deuterium that 15 substantially greater than the natural abundance of deutertum,
which s 0.015%.

[0240] In some embodiments, the deuterium labeled compound has a deuterium enrichment factor
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for each deuterium atom of at least 3500 (52.5% dewterrum incorporation at each deuteriom atom},
at least 4000 {(60% deuterium incorporation), at least 4500 (67.5% deuterium incorporation), at
least 5000 (75% deuterium), at least 5500 (82.5% deuterium incorporation), at least 6000 (90%
deuterium incorporation), at least 6333.3 (95% deutertum incorporation), at least 6460.7 (97%
deuterium incorporation), at feast 6600 (99% deuterium incorporation), or at least 6633.3 (99.5%
deuterium incorporation}. As used herein, the term “deuterium enrichiment factor” means the ratio
between the deuterium abundance and the natural abundance of a deuteriom.

[0241] 1t 1s understood that the deuterium labeled compound can be prepared using any of a variety
of art-recognized technigues. For example, the deuterium labeled compound can generally be
prepared by carrying out the procedures disclosed in the Schemes and/or in the Examples described
herein, by substituting a deuterium labeled reagent for a non-deuterium labeled reagent.

[0242] A compound of the present disclosure or a pharmaceutically acceptable salt or solvate
thereof that contains the aforementioned deuterium atom(s) is within the scope of the disclosure.
Further, substitution with deutertum (i.e., °H) may afford certain therapeutic advantages resulting
from greater metabolic stability, e.g., increased in vivo half-life or reduced dosage requirements.
[0243] For the avoidance of doubt it is to be understood that, where in this specification a group
15 qualified by “described herein”, the said group encompasses the first occurning and broadest
definition as well as each and all of the particular definitions for that group.

[0244] A suitable pharmaceutically acceptable salt of a compound of the disclosure 15, for
example, an acid-addition salt of a compound of the disclosure which 15 sufficiently basie, for
example, an acid-addition salt with, for example, an inorganic or organic acid, for example
hydrochloric, hydrobromic, selfuric, phosphoric, tnfluoroacetic, formic, ciiric methane sulfonate
or maleic acid. In addition, a suitable pharmaceutically acceptable salt of a compound of the
disclosure which s sufficiently acidic 18 an alkali metal salt, for example a sodium or potassium
salt, an alkaline earth metal salt, for example a calcrum or magnestum salt, an ammonium salt or
a salt with an organic base which affords a pharmaceutically acceptable cation, for example a salt
with methylamine, dimethylamine, diethylamine, trimethylamine, pipendine, morpholine or
tris-{ 2-hydroxyethyDamine.

(02451 1t will be understood that the compounds of the present disclosure and any
pharmaceutically acceptable salts thereof, comprise sterecisomers, muxiures of sterecisomers,

polymorphs of all isomeric forms of said compounds.
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[0246] As used herein, the term “isomerism” means compounds that have identical molecular
formulae but differ in the sequence of bonding of their atoms or in the arrangement of their atoms
in space. Isomers that differ in the arrangement of their atoms in space are termed “stereoisomers.”
Sterepisomers that are not miurror images of one another are termed “diastereoisomers,” and
sterecisomers that are non-superimposable mirror images of each other are termed “enantiomers”
or sometimes optical isomers. A nuxture containing equal amounts of individual enantiomeric
forms of opposite chirality is termed a “racemic mixture.”

102477 As used herein, the term “chiral center” refers to a carbon atom bonded to four nonidentical
substituents.

[0248} As used herein, the term “chiral isomer” means a compound with at least one chiral center.
Compounds with more than one chiral center may exist etther as an individual diastereomer or as
a mixture of diastereomers, termed “diastereomeric mixture.” When one chiral center is present, a
stereoisomer may be characterized by the absolute configuration (R or 8) of that chiral center.
Absolute configuration refers to the arrangement in space of the substituents attached to the chiral
center. The substituents attached to the chiral center under consideration are ranked 1n accordance
with the Sequence Ride of Cahn, Ingold and Prelog. (Cabm et af | Angew. Chem. Inter. Fdit. 1966,
5,385; errata S11; Cahn et ol , Angew. Chen. 1966, 78, 413; Cahn and Ingold, J. Chenm. Soc. 1951
{London), 612; Cahn et al | Experientia 1956, 12, 81; Cahn, J. Chem. Fduc. 1964, 41, 116},
(02491 As used herein, the term “geometnic isomer” means the diastereoruers that owe thewr
existence to indered rotation about double bonds or a cycloalkyl hnker (e.g, 1,3-cyclobutyl).
These configurations are differentiated 1n their names by the prefixes cis and trans, or Z and E,
which indicate that the groups are on the same or opposite side of the double bond in the molecule
according to the Cahu-Ingold-Prelog rujes.

[0250] It s to be understood that the compounds of the present disclosure may be depicted as
different chiral 1somers or geometric 1somers. It 1s also {0 be understood that when compounds
have chural 1someric or geometric isomeric forms, all isomeric forms are mtended 1o be included
m the scope of the present disclosure, and the naming of the compounds does not exclude any
isomeric forms, it being understood that not all 1somers may have the same level of activity.
(02517 1t 1s to be understood that the structures and other compounds discussed in this disclosure
mclude all atropic isomers thereof. It is also to be understood that not all atropic 1somers may have

the same level of activity.
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[0252] As used herein, the term “atropic isomers” are a type of steresisomer in which the atoms
of two isomers are arranged differently in space. Atropic isomers owe their existence to a restricted
rotation caused by hindrance of rotation of large groups about a central bond. Such atropic 1somers
typically exist as a mixture, however as a result of recent advances in chromatography technigues,
it has been possible to separate mixtures of two atropic isomers in select cases.

[0253] As used herein, the term “tautomer” is one of two or more structural isomers that exist in
equilibrium and is readily converted from one isomeric form {o another. This conversion resulis in
the formal migration of a hydrogen atom accompanied by a switch of adjacent conjugated double
bonds. Tautomers exist as a mixture of a tautomeric set i solution In solutions where
tautomerisation is possible, a chemical equilibrium of the tautomers will be reached. The exact
ratio of the tautomers depends on several factors, including temperature, solvent and pH. The
concept of tautomers that are interconvertible by tautomerisations is called tautomerism. Of the
various types of tautomerism that are possible, two are commonly observed. In keto-enol
tautomerism a simulianeous shift of electrons and a hydrogen atom occurs. Ring-chamn
tautomerism arises as a result of the aldebyde group (-CHO) in a sugar chain molecule reacting
with one of the hydroxy groups (-OH) in the same molecule to give it a cyclic {ting-shaped) form
as exhibited by glucose.

(02541 | 1s to be understood that the compounds of the present disclosure may be depicted as
different tautomers. It should also be understood that when compounds have tautomeric forms, all
tantomeric forms are intended to be included n the scope of the present disclosure, and the naming
of the compounds does not exclude any tautomer form. It will be understood that certain tautomers
may have a higher level of activity than others.

02557 Compounds that have the same molecular formula but differ in the nature or sequence of
bondmg of thewr atoms or the arrangement of their atoms 10 space are termed “isomers”. Isomers
that differ w1 the arrangement of their atoms in space are termed “steresisomers”. Sterecisomers
that are not mirror images of one another are termed “diastereomers” and those that are
non~-superimposable mirror images of each other are termed “enantiomers”. When a compound
has an asymmetric center, for example, it 18 bonded to four different groups, a pair of enantiomers
13 possible. An enantiomer can be characterized by the absolute configuration of 1fs asymmetric
center and 1s described by the R- and S-sequencing rules of Cahn and Prelog, or by the manner in

which the molecule rotates the plane of polarised light and designated as dextrorotatory or
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levorotatory {i.e, as {+} or {-}-isomers respectively). A chiral compound can exist as esther
mdividual enantiomer or as a mixture thereof. A mixture containing equal proportions of the
enantiomers is called a “racemic mixture”.

[0256] The compounds of this disclosure may possess one or more asymmeiric centers; such
compounds can therefore be produced as individual (R)- or (8)-steresisomers or as mixtures
thereof. Unless indicated otherwise, the description or naming of a particular compound in the
specification and claims is intended to include both individual enantiomers and mixtures, racemic
or otherwise, thereof. The methods for the determination of stereochemistry and the separation of
stereotsomers are well-known in the art {see discussion in Chapter 4 of “Advanced Organic
Chemistry”, 4th edition J March, John Wiley and Sons, New York, 2001}, for example by
synthesis from optically active starting materials or by resolution of a racemic form. Some of the
compounds of the disclosure may have geometric isomeric centers (E- and Z- isomers). 15 o be
understood that the present disclosure encompasses all optical, diasterecisomers and geometric
isorners and mixtures thereof that possess inflammasome inhibiory activity,

[02377 The present disclosure also encompasses compounds of the disclosure as defined heremn
which corprise one or more isolopic substitutions.

[0238] |t 15 to be understood that the compounds of any Formula described heren mclude the
compounds themselves, as well as their salts, and their solvates, if applicable. A salt, for example,
can be formed between an anion and a posutively charged group (e.g., anuno} on a substifuted
compound disclosed herein. Suttable anons include chloride, bromide, iodide, sulfate, bisulfate,
sulfamate, nitrate, phosphate, citrate, methanesulfonate, trifluoroacetate, glutamate, ghucurounate,
glutarate, malate, maleate, succinate, fumarate, tartrate, tosylate, salicylate, lactate,
naphthalenesulfonate, and acetate {e.g., trifluoroacetate).

[0259] As used herem, the term “pharmaceutically acceptable anion” refers to an anion suitable
for forming a pharmaceutically acceptable salt. Tikewise, a salt can also be formed between 3
cation and a negatively charged group {(e.g., carboxylate) on a substituted compound disclosed
herem. Suitable cations mclude sodium ion, potassium ion, magnesium ton, calciom 1on, and an
ammoniuny cation such as tetramethylammonium ion or disthylamine ion. The substituted
compounds disclosed herein also include those salis contaiming quaternary mitrogen atoms.

02601 K 18 to be understood that the compounds of the present disclosure, for example, the salts

of the compounds, can exist in either hydrated or unhydrated (the anhydrous} form or as solvates
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with other solvent molecules. Nonlimiting examples of hydrates inchide monchydrates,
dihydrates, etc. Nonhimiting examples of solvates include ethancl solvates, acetone solvates, etc.
(02611 As used herein, the term “solvate” means solvent addition forms that contain either
stoichiometric or non-stoichiometric amounts of solvent. Some compounds have a tendency to trap
a fixed molar ratio of solvent molecules in the crystalline solid state, thus forming a solvate. If the
solvent is water the solvate formed is a hydrate; and if the solvent is alcohol, the solvate formed is
an alcoholate. Hydrates are formed by the combination of one or more molecules of water with
one molecule of the substance i which the water retains 1ts molecular state as H;0.

(02621 As used herein, the term “analog” refers to a chemical compound that 1s structurally sinmalar
to ancther but differs slightly in composition (as in the replacement of one atom by an atom of a
different element or in the presence of a particular functional group, or the replacement of one
functional group by another functional group). Thus, an analog is a compound that 1s similar or
comparable in function and appearance, but not in structure or origin to the reference compound.
[0263] As used heremn, the term “derivative” refers to compounds that have a common core
structure and are substituted with various groups as described herein,

[0264] As used herein, the term “bioisostere” refers to a compound resulting from the exchange
of an atom or of a group of atoms with another, broadly similar, atom or group of atorns. The
objective of a bicisosteric replacement is to create a new compound with sioilar biological
properties to the parent compound. The biotsosteric replacement may be physicochemically or
topologically based. Examples of carboxylic acid bioisosteres mnclude, but are not limited to, acyl
sulfonamides, tetrazoles, sulfonates and phosphonates. See, e.g., Patani and LaVoie, Chem. Rev.
96, 3147-317¢, 1996

[0265] 1t 18 also to be undersiood that certamn compounds of the present disclosure may exist
solvated as well as unsolvated forms such as, for example, hydrated forms. A suitable
pharmaceutically acceptable solvate 1s, for example, a hydrate such as hemi-hydrate, a mono-
hydrate, a di-hydrate or a tri-hydrate. It 18 0 be understood that the disclosure encompasses all
such solvated forms that possess inflammasome ihibitory activity.

[0266] It 1s also to be understood that certain compounds of the present disclosure may exhibit
polymorphism, and that the disclosure encompasses all such forms, or mixtures thereof, which
possess inflammasome inhibitory activity. It 13 generally known that crystalline materials may be

analysed using conventional techniques such as X-Ray Powder Diffraction analysis, Differential
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Scanning Calorimetry, Thermal Gravimetric Analysis, Diffuse Reflectance Infrared Fourier
Transtorm (DRIFT) spectroscopy, Near Infrared (NIR}) spectroscopy, solution and/or solid state
nuclear magnetic resonance spectroscopy. The water content of such crystalline materials may be
determined by Karl Fischer analysis.

[0267% Compounds of the present disclosure may exist in a number of different tautomeric forms
and references to compounds of the present disclosure include all such forms. For the avoidance
of doubt, where a2 compound can exist in one of several tautomeric forms, and only one is
spectfically described or shown, all others are nevertheless embraced by the Formulae disclosed.
Examples of tautomeric forms mclude keto-, enol-, and enolate-forms, as in, for example, the
followmng tautomeric pairs: keto/enol (iHustrated below), imine/enamine, amide/imino alcohol,

amidine/amidine, nitroso/oxime, thioketone/enethiol, and nitro/aci-nitro.

¢ 0 N OH H o
—C—C. = C=C s c=C’

N SN N N

keto anol enoclate

[0268] Compounds of the present disclosure containing an amine function may also form N-
oxides. A reference herein to a compound disclosed herein that contains an amine function also
mctudes the N-oxide. Where a compound contamns several amine functions, one or more than one
nitrogen atom may be oxidised to form an N-oxide. Particular examples of N-oxides are the N-
oxides of a tertiary aming or a nitrogen atorn of 4 mitrogen-containing heterocycle. N-oxides can
be formed by treatment of the corresponding amine with an oxidising agent such as hydrogen
peroxide or a peracid (e.g a peroxycarboxylic acid}, see for example Advanced Grganic
Chemistry, by Jerry March, 4th Edition, Wiley Interscience, pages. More particularly, N-oxides
can be made by the procedure of L. W. Deady (Syn. Comm. 1977, 7, 509-514} in which the amine
compound is reacted with meta-chloroperoxvbenzoic acid (mCUPBA), for example, in an inert
solvent such as dichloromethane.

02691 The compounds of the present disclosure may be administered in the form of a prodrug
which is broken down in the human or animal body to release a compound of the disclosure. A
prodrug may be used to alter the physical properties and/or the pharmacolinetic properties of a
compound of the disclosure. A prodrug can be formed when the compound of the disclosure

coniains a suitable group or substituent to which a property-modifying group can be attached.
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Examples of prodrugs include dernvatives contaiming i vivo cleavable alkyl or acyl substituents at
the sulfonylurea group in a compound of the any one of the Formulae disclosed hereimn.

02701 Accordingly, the present disclosure includes those compounds of the present disclosure as
defined hereinbefore when made avatlable by organic synthesis and when made available within
the human or animal body by way of cleavage of a prodrug thersof Accordingly, the present
disclosure includes those compounds of the present disclosure that are produced by organic
synthetic means and also such compounds that are produced in the human or animal body by way
of metabolism of a precursor compound, that is a compound of the present disclosure may be a
synthetically-produced compound or a metabolically-produced compound.

(0271} A suitable pharmaceutically acceptable prodrug of a compound of the present disclosure is
one that is based on reasonable medical judgment as being suttable for administration to the human
or animal body without undesirable pharmacological activities and without undue toxicity. Various
forms of prodrug have been described, for example in the following documents: a) Methods in
Enzymology, Vol 42, p. 309-396, edited by K. Widder, et al. {Academic Press, 1985); b) Design
of Pro-drugs, edited by H Bundgaard, (Elsevier, 1985); ¢} A Textbook of Drug Design and
Development, edited by Krogsgaard-Larsen and H Bundgaard, Chapter 5 “Design and
Application of Pro-drugs”, by H. Bundgaard p. 113-191 (1991}, d) H. Bundgaard, Advanced Drug
Delivery Reviews, 8, 1-38 {1992}, ¢) H. Bundgaard, et al, Journal of Pharmaceutical Sciences, 77,
285 (1988); f) N. Kakeya, et al, Chem. Pharm. Bull, 32, 692 (1984); ¢) T. Higuchi and V. Stella,
“Pro-Drugs as Novel Delivery Systems”, A.C.S. Symposium Series, Volume 14; and h) E. Roche
{editor), “Bioreversible Carriers in Drug Design”, Pergamon Press, 1987,

(02721 A suitable pharmaceutically acceptable prodrug of a compound of the present disclosure
that possesses a hydroxy group 18, for example, an in vive cleavable ester or ether thereof. An i
vivo cleavable ester or ether of a compound of the present disclosure containing a hydroxy group
18, for example, a pharmaceutically acceptable ester or ether which s cleaved in the buman or
animal body to produce the parent hydroxy compound. Suitable pharmaceutically acceptable ester
forming groups for a hydroxy group include morganic esters such as phosphate esters {(including
phosphoramidic cyclic esters). Further suitable pharmaceuticaily acceptable ester forming groups
for a hydroxy group mclude Ci-Cie alkanoyl groups such as acetyl, benzoyl, phenylacetyl and
substituted benzoyl and phenylacetyl groups, C1-Cie alkoxycarbonvl groups such as

ethoxycarbonyl, N,N-{{1-Cs alkyl)zcarbamoyl, 2-dialkylamincacetyl and Z-carboxyacety! groups.
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Examples of ring substituents on the phenylacety! and benzoyl groups mmclude aminomethy], N-
alkvlaminomethyl, N N-dialkylaminomethyl, morpholinomethyl, piperazin-1-ylmethyl and 4-{Cy-
Cs alkyDpiperazin-1-yimethyvl Suitable pharmaceutically acceptable ether forming groups for a
hydroxy group include o-acyloxyalkyt groups such as acetoxymethyl and pivaloyloxymethyl
groups.

[0273] A suitable pharmaceutically acceptable prodrug of a compound of the present disclosure
that possesses a carboxy group 13, for example, an iz vive cleavable amide thereof, for example an
amide formed with an amine such as ammonia, a Craalkylamine such as methyiamine, a (C-Cs
alkvipamine such as dinethylamme, N-ethyl-N-methyvlamine or diethylamine, a T)-Cy4 alkoxy-Co-
Cs alkylamine such as 2-methoxyethylamine, a phenyl-Cy-Cs alkylamine such as benzylamine and
amino acids such as glycine or an ester thereof

[0274] A suitable pharmaceutically acceptable prodrug of a compound of the present disclosure
that possesses an amino group is, for example, an in vive cleavable amide derivative thereof.
Suitable pharmaceutically accepiable amides from an amino group include, for example an amide
formed with C31-Cyo alkanovl groups such as an acetyl, benzovl, phenylacetyl and substituted
benzoyl and phenylacetyl groups. Examples of ring substituents on the phenylacetyl and benzoyl
eroups include aminomethyl, N-alkvlaminomethyl, N N-dialkylaminomethyl, morpholinomethyl,
piperazin-1-yimethyl, and 4-{C;-Cq alkyDpiperazin-1-yimethyl

{02751 The in vivo effects of a compound of the present disclosure may be exerted in part by one
or more metabolites that are formed within the human or animal body after administration of a
compound of the present disclosure. As stated hereinbefore, the in vivo effects of a compound of
the present disclosure may also be exerted by way of metabolism of a precursor compound (a

prodrug).

Methods of Synthesis

[0276] In some aspects, the present disclosure provides a method of preparing a compound
disclosed herein.

[0277% In some aspects, the present disclosure provides a method of preparing a compound,
comprising one or more steps as described herein.

0278} In some aspects, the present disclosure provides a compound obtamable by, or obtaied

by, or directly obtained by a method for preparing a compound described herein.
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[0279] In some aspects, the present disclosure provides an intermediate being suitable foruse ina
method for preparing a compound described herein.

(02801 The compounds of the present disclosure can be prepared by any suttable technique known
m the art. Particular processes for the preparation of these compounds are described further in the
accompanying examples.

{02817 Inthe description of the synthetic methods described herein and in any referenced synthetic
methods that are used to prepare the starting materials, it is to be understood that all proposed
reaction condifions, including choice of solvent, reaction atmosphere, reaction temperature,
duration of the experiment and workup procedures, can be selected by a person skilled in the art.
(02827 i 15 understood by one skilled in the art of organic synthesis that the functionality present
on various portions of the molecule must be compatible with the reagents and reaction conditions
utilised.

[0283] It will be appreciated that during the synthesis of the compounds of the disclosure in the
processes defined herein, or during the synthesis of certain starting matenials, it may be desirable
to protect certain substituent groups to prevent their undesired reaction. The skilled chemist will
appreciate when such protection is required, and how such protecting groups may be put in place,
and later removed. For examples of protecting groups see one of the roany general texts on the
subject, for example, ‘Protective Groups in Organic Synthesis™ by Theodora Green (publisher:
John Wiley & Sons). Protecting groups may be removed by any convenient method described in
the literature or known to the skilled chemist as appropriate for the removal of the protecting group
n question, such methods being chosen so as 1o effect removal of the protecting group with the
munmun disturbance of groups elsewhere in the molecule. Thus, if reactants include, for example,
groups such as amino, carboxy or hydroxy it may be desirable to protect the group in some of the
reactions mentioned herein.

[0284] By way of example, a suitable protecting group for an amino or alkylamino group s, for
example, an acyl group, for example an alkanoy! group such as acetyl, an alkoxycarbonyl group,
for example a methoxycarbonyl, ethoxycarbonyl, or t-butoxycarbonyl group, an
arylmethoxycarbonyl group, for example benzyloxycarbonyl, or an aroyl group, for example
benzoyl The deprotection conditions for the above protecting groups necessarily vary with the
choice of protecting group. Thus, for example, anacyl group such as an atkanoy! or alkoxycarbonyl

group or an arovi group may be removed by, for example, hydrolysis with a suitable base such as

138



WO 2023/039505 PCT/US2022/076164

an alkali metal hydroxide, for exampie lithiom or sodium hydroxide. Alternatively an acyl group
such as a tert-butoxycarbonyl group may be removed, for example, by freatment with a suitable
actd as hvdrochloric, sulfuric or phosphoric acid or trifluorcacetic acid and an
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for example, by
hydrogenation over a catalyst such as palladium on carbon, or by treatment with a Lewis acid for
example boron tris(triflucroacetate). A suitable alternative protecting group for a primary amino
group 1s, for example, a phthaloyl group which may be removed by treatment with an alkylamine,
for exarple dimethylaminopropylamine, or with hydrazine.

02851 A suitable protecting group for a hydroxy group ts, for example, anacyl group, for example
an alkanov!l group such as acetyl, an aroyi group, for example benzoyl, or an arylmethyl group, for
example benzyl The deprotection conditions for the above protecting groups will necessarily vary
with the choice of protecting group. Thus, for example, an acyl group such as an alkanoyl or an
aroyl group may be removed, for example, by hydrolysis with a suitable base such as an alkal
metal hydroxide, for example lithium, sodium hydroxide or ammoma. Alternatively an arvimethyl
group such as a benzyl group may be removed, for example, by hydrogenation over a catalyst such
as palladiuro on carbon,

02861 A suitable protecting group for a carboxy group s, for example, an esterifving group, for
example a methyl or an ethyl group which may be removed, for example, by hydrolysis with a
base such as sodiumn hydroxide, or for example a tert-butyl group which may be removed, for
example, by treatment with an acid, for example an organic acid such as triflucrcacetic acid, or for
example a benzyl group which may be removed, for example, by hydrogenation over a catalyst
such as palladium on carbon

[0287] Once a compound of the present disclosure has been synthesized by any ovne of the
processes defined herein, the processes may then further comprise the additional steps of. (1)
removing any protecting groups present; {11} converting the compound of the present disclosure
into another compound of the present disclosure; {11} forming a pharmaceutically acceptable salt,
hydrate or solvate thereof, and/or (1v) forming a prodrug thereof

(0288} The resultant compounds of the present disclosure can be isolated and purified using
technigues well known 1n the art.

[0289% Conveniently, the reaction of the compounds s carried out in the presence of a suitable

solvent, which is preferably inert under the respective reaction conditions. Examples of suitable
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solvents comprise but are not imited to hydrocarbons, such as hexane, petroleum ether, benzene,
toluene or xylene; chlorinated hydrocarbons, such as trichlorethylene, 1.2-dichloroethane,
tetrachloromethane, chloroform or dichloromethane; alcohols, such as methanol, ethanol,
isopropanol, n-propanol, n-butanol or teri-butanol; ethers, such as diethyl ether, ditsopropyl ether,
tetrahydrofuran (THF), 2-methyltetrahydrofuran, cvclopentyimethy! ether (CPME), methy! tert-
butyl ether (MTBE) or dioxane; glycol ethers, such as ethylene glycol monomethy! or monoethy!
ether or ethylene glveol dimethy! ether (diglyme); ketones, such as acetone, methylisobutylketone
(MIBK) or butanone; amides, such as acetamide, dimethylacetamide, dimethyHformamide (DMFE)
or N-methylpyrrolidinone (NMP); nitrides, such as acetonitrile; sulfoxides, such as dimethyl
sulfoxide (DMSQO); nitro compounds, such as nitromethane or nifrobenzene; esters, such as ethyl
acetate or methyl acetate, or mixtures of the said solvents or mixtures with water.

[0290] The reaction temperature is suitably hetween about -100 °C and 300 °C, depending on the
reaction step and the conditions used.

[0291] Reaction times are generally 1n the range between a fraction of a vunute and several days,
depending on the reactivity of the respective compounds and the respective reaction conditions,
Suitable reaction times are readily determinable by methods known in the art, for example reaction
monitoring. Based on the reaction temperatures given above, suitable reaction times generally le
m the range between 10 minutes and 48 hours.

102921 Moreover, by utilizing the procedures described herein, in conjunction with ordinary skills
m the art, additional compounds of the present disclosure can be readily prepared. Those skilled
i the art will readily understand that known variations of the conditions and processes of the
following preparative procedures can be used to prepare these compounds.

(02931 As will be understood by the person skilled in the art of organic synthesis, compounds of
the present disclosure are readily accessible by various synthetic routes, some of which are
exemplified n the accompanying examples. The skilled person will eastly recognize which kind
of reagents and reactions conditions are to be used and how they are to be applied and adapted in
any particular instance — wherever necessary or useful — in order to obtain the compounds of the
present disclosure. Furthermore, some of the compounds of the present disclosure can readily be
synthesized by reacting other compounds of the present disclosure ander suitable conditions, for
mstance, by converting one particular functional group being present in a compound of the present

disclosure, or a suitable precursor molecule thereof, into another one by applying standard
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synthetic methods, like reduction, oxidation, addition or substitution reactions; those methods are
well known to the skilled person. Likewise, the skilled person will apply — whenever necessary or
useful — synthetic protecting {or protective} groups; stutable protecting groups as well as methods
for mtroducing and removing them are well-known to the person skilled in the art of chemical
synthesis and are described, in more detail, in, eg., PGM Wuis, TW. Greene, “Greene’s
Protective Groups in Organic Synthesis”, 4th edition (2006) (John Wiley & Sons).

[0294] General routes for the preparation of a compound of the application are described in

Schemes I-X.
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Biclogical Assays

(02951 Compounds designed, selected and/or optimized by methods described above, once
produced, can be characterized using a variety of assays known to those skilled in the art to
determine whether the compounds have biclogical activity, For example, the molecules can be
characterized by conventional assays, including but not imiuted to those assays described below,
to determine whether they have a predicted activity, binding activity and/or binding specificity.
[02961 Furthermore, high-throughput screening can be used to speed up analysis using such
assays. As a result, it can be possible to rapidly screen the molecules described herein for activity,
using techruques known i the art. General methodologies for performing high-throughput
screening are described, for example, m Devhin (1998) High Throughput Screening, Marcel
Diekker; and U8, Patent No. 5,763,263, High-throughput assays can use one or more different
assay techniques including, but not limited to, those described below.

(02971 Various in vitro or in vivo biological assays may be suitable for detecting the effect of the
compounds of the present disclosure. These in vitro or in vive biclogical assays can nclude, but
are not himited 1o, enzymatic activity assays, electrophoretic mobility shift assays, reporter gene
assays, i vitro celf viability assavs, and the assays described heren

102981 In some embodiments the biological assay may nvolve retroviral production.
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[0299] In some embodiments, a fusion mutant (e.g., BRAF-KIAA1549) may be subcloned into a
retroviral expression vector (e.g., pMXs-IRES-Blasticidin}, wherein the retrovirus may be
produced by transfection of cells {e.g., HEK 2937} with retroviral plasmids {e.g., retroviral BRAF
mutant expression vector).

0300} In some embodiments, the cells (e.g., HEK 2937} may be plated and incubated. In some
embodiments, the retroviral plasmuds {e.g, BRAF-KIAA fusion mutant) may added to a
transfection reagent and then added to cells (e.g., HEK 2937}, wherein the cells may be harvested.
(0301} In some embodiments, the biological assay may invelve the generation of a fuston stable
cell line (e.g, a BRAF-KIAA1549 fusion stable cell line).

0302} In some embodiments, cells (e.¢., BaF3) may be transduced with a viral supernatant {e.g.,
BRAF-KIA A1549 fusion viral supernatant) and the cells may be sampled for viability {e.g., by
Luminescent Cell Viability Assay such as CellTiterGlo}. In some embodiments, the fusion stable
cell line may undergo cell banking and sequence confirmation {e.g., sanger sequencing).

[0303] In some embodiments, the biological assay is for cell proliferation.

[0304] In some embodiments, celis {e.g , BaF3 BRAF-KIAA 1549 fusion cells) are suspended and
dispensed n plates. In some embodiments, to determine the effect of compounds of the present
disclosure on cell proliferation, the cells {eg., BaF3 BRAF-KIAA1S549 fusion cells) may be
meubated n the presence of vehicle control (e.g., DMSGO) or a compound of the present disclosure
at varying concentrations and the jnhibition of cell growth may be determined by luminescent
quantification {e.g., of intracellular ATP content using CellTiterGlo), according to the
manufacturers protocol. In some embodiments, to determine the 1Cso values, the vehicle-treated
cells were normalized as viable cells and analyzed using a software (e.g., the CDD Vault
{Collaborative Drug Discovery, Burlingame, CA) using an algonthm {eg., the Levenberg-

Marquardt algorithm, Levenberg, K., 1994, Marguard:, D., 1963}

Pharmaceuntical Compositions

[0305] In some aspects, the present disclosure provides a pharmaceutical composition comprising
a compound of the present disclosure as an active ingredient.

[0306] In some embodiments, the present disclosure provides a pharmaceutical composition
comprising a compound described herein and one or more pharmaceutically acceptable carriers or

excipients. In some embodiments, the present disclosure provides a pharmaceutical composition
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comprising at least one compound selected from Table | and Table 11 In some embodiments, the
present disclosure provides a pharmaceutical composition comprising at least one compound
selected from Table 1. In some embodiments, the present disclosure provides a pharmaceutical
composition comprising at least one compound selected from Table i

[0307% As used herein, the term “composttion” 1s intended to encompass a product comprising the
specified mgredients in the specified amounts, as well as any product which results, directly or
mdirectly, from combination of the specified ingredients in the specified amounts.

10308} The compounds of present disclosure can be formulated for oral administration in forms
such as tablets, capsules (each of which mncludes sustained release or timed release formulations),
pills, powders, granules, elixirs, tinctures, suspensions, syrups and emulsions. The compounds of
present disclosure on can also be formulated for intravenous (bolus or in-fusion), mtraperitoneal,
topical, subcutaneous, intramuscular or transdermal {e.g., patch) administration, all using forms
well known to those of ordinary skill in the pharmaceutical arts.

[0309] The formulation of the present disclosure may be in the form of an aqueous solution
comprising an agueous vehicle. The aqueous vehicle component may comprise water and at least
one pharmaceuticaily acceptable exciptent. Suitable acceptable excipients include those selected
from the group consisting of a solubility enhancing agent, chelating agent, preservative, tonicity
agent, viscosity/suspending agent, buffer, and pH modifying agent, and a mixture thereof,

(03101 Any suitable solubility enhancing agent can be used. Examples of a solubility enhancing
agent mclude cyclodextrin, such as those selected from the group consisting of hydroxypropyl-p-
cyclodextrin,  methyl-B-cyclodextrin,  randomly  methylated-B-cyclodextrin,  ethylated-B-
cyclodextrin,  tnacetyl-B-cyclodextrin,  peracetylated-B-cyclodextrin, carboxymethyl-jB-
cyclodextrin, hydroxyethyl-f-cyclodextrin, 2-bydroxy-3-(trimethylammoniojpropy{-B-
cyclodextrin, glucosyl-B-ecvclodextrin, selfated B-eyclodextrin (§-8-CDy, maltosyi-B-cyclodextrin,
B-cyclodexinin sulfobutyl  ether,  branched-B-cyclodextrin,  hydroxypropylv-cyclodextrin,
randomly methylated-y-cyclodexirin, and trimethyl-y-cyclodextrin, and mixtures thereof,

[0311] Any suitable chelating agent can be used. Examples of a suitable chelating agent mclude
those selected from the group consisting of ethylenediaminetetraacetic acid and metal salts thereof,
disodium edetate, trisodium edetate, and tetrasodium edetate, and mixtures thereof,

(0312} Any suitable preservative can be used. Examples of a preservative include those selected

from the group consisting of quaternary ammonium salts such as benzalkonmm halides {preferably
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benzalkonium chioride), chlorhexidineg ghiconate, benzethonmium chilonide, cetyl pyridinium
chloride, benzyl bromide, phenyimercury nitrate, phenylmercury acetate, phenylmercury
neodecanoate, merthiclate, methylparaben, propylparaben, sorbic acid, potassium sorbate, sodium
benzoate, sodium propionate, ethy! p-hydroxybenzoate, propylaminopropyl biguanide, and butyl-
p-hydroxybenzoate, and sorbic acid, and mixtures thereof.

03131 The aqueous vehicle may also include a tonicity agent to adjust the tonicity (osmotic
pressure}. The tonicity agent can be selected from the group consisting of a glveol (such as
propylene glycol, diethylene glycol, triethylene glycol), glycerol, dextrose, glycerin, mannitol,
potassium chloride, and sodium chloride, and a mixture thereof.

[0314] The agqueous vehicle may also contain a viscostiy/suspending agent. Suitable
viscosity/suspending agents include those selected from the group consisting of cellulose
dertvatives, such as methyl cellulose, ethyl cellulose, hydroxyethyicellulose, polyethylene glycols
(such as polyvethylene glycol 300, polyethylene glycol 400), carboxymethyl cellulose
hydroxypropyhuethyl cellulose, and cross-linked acrvlic acid polymers {carbomers), such as
polymers of acrylic acid cross-linked with polyalkeny] ethers or divinyl glycol {Carbopols - such
as Carbopol 934, Carbopol 934P, Carbopol 971, Carbopol 974 and Carbopol 974P), and a roixture
thereof.

[031S] In order to adjust the formulation to an acceptable pH (typically a pH range of about 5.0 to
about 9.0, more preferably about 5.5 to about 8.5, particularly about 6.0 to about 8.5, about 7.0 to
about 8.5, about 7.2 1o about 7.7, about 7.1 to about 7.9, or about 7.5 to about 8.0}, the formulation
may contain a pH modifying agent. The pH modifving agent ts typically a mneral acid or metal
hydroxide base, selected from the group of potassium hydroxide, sodwm hydroxide, and
hydrochloric acid, and mixtures thereof, and preferably sodium hydroxide and/or hydrochloric
acid. These acidic and/or basic pH modifying agents are added to adjust the formulation to the
target acceptable pH range. Hence 1t may not be necessary 1o use both acid and base - depending
on the formulation, the addition of one of the acid or base may be sufficient to bring the mixture
to the desired pH range.

(0316} The aqueous vehicle may also contain a buffering agent to stabilize the pH. When used,
the buffer 15 selected from the group consisting of a phosphate buffer (such as sodium dihydrogen
phosphate and disodiom hydrogen phosphate), 2 borate buffer (such as boric acid, or salts thereof

mcluding disodium tetraborate), a citrate buffer (such as ciiric acid, or salts thereof including
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sodium citrate), and s-aminocaproic acid, and mixtures thereof

[0317] The formulation may further comprise a wetting agent. Suitable classes of wetting agents
mclude those selected from the group consisting of polyvoxyvpropylene-polyoxyethylene biock
copolymers (poloxamers), polyethoxylated ethers of castor oils, polvoxyethylenated sorbitan
esters {polysorbates), polymers of oxyethylated octyl phenol (Tyloxapol}, polyoxyl 40 stearate,
fatty acid glycol esters, fatty acid glyceryl esters, sucrose fatiy esters, and polyoxyethylene fatty
esters, and mixtures thereof

10318} Oral compositions generally include an inert diluent or an edible pharmaceutically
acceptable carrier. They can be enclosed in gelatin capsules or compressed nto tablets. For the
purpose of oral therapeutic administration, the active compound can be incorporated with
excipients and used in the form of tablets, troches, or capsules. Oral compositions can also be
prepared using a fluid carrier for use as a mouthwash, wherein the compound in the fluid carrier
is applied orally and swished and expectorated or swallowed. Pharmaceutically compatible
binding agents, and/or adjuvant materials can be included as part of the composition. The tablets,
pills, capsules, troches and the like can contain any of the following ingredients, or compounds of
a similar nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a
fubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, methyl
salicylate, or orange flavoring,

[0319] According to a further aspect of the disclosure there s provided a pharmaceutical
composttion which comprises a compound of the present disclosure, or a pharmaceutically
acceptable salt, hydrate or solvate thereof, in association with a pharmaceutically acceptable
diluent or carnier.

[0320] The compositions of the disclosure may be m a form sutable for oral use (for example as
tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible
powders or gramtles, syraps or efixirs), for topical use (for example as creams, ointments, gels, or
agqueous or oily solutions or suspensions), for administration by inhalation (for example as a finely
divided powder or a liquid aerosol), for admimstration by msufflation (for example as a finely
divided powder) or for parenteral administration (for example as a sterile aqueous or oily solution

for intravenous, subcutaneous, intramuscular, intraperitoneal or intramuscular dosing or as a
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suppostiory for rectal dosing).

[0321] The compositions of the disclosure may be obtained by conventional procedures using
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended for
g, sweetening, flavoring and/or preservative

(=2 =0

oral use may contain, for example, one or more colorin
agents.

103221 An effective amount of a compound of the present disclosure for use in therapy 15 an
amount sufficient to treat or prevent an mnflammasome related condition referred to herein, slow
its progression and/or reduce the symptoms associated with the condition,

[0323] The size of the dose for therapeutic or prophylactic purposes of a compound of the
present disclosure will naturally vary according to the nature and severity of the conditions, the
age and sex of the anumal, subject, or patient and the route of administration, according to well-

known principles of medicine.

Methods of Use

03247 In some aspects, the present disclosure provides methods of treating or preventing cancer
m a subject, the method cornprising adnunistering to the subject a therapeutically effective amount
of at least one compound of the present disclosure, or a pharmaceutically acceptable salt thereof
(03257 In some aspects, the present disclosure provides a method of treating or preveniing cancer
i g subject, the method comprising administering to the subject a therapeutically effective amount
of a compound of the present disclosure, or a pharmaceutically acceptable salf thereof

03261 In some aspects, the present disclosure provides a roethod of treating or preventing cancer
m a subject, the method comprising administering to the subject a compound of the present
disclosure, or a pharmaceutically acceptable salt thereof

[0327] In some aspects, the present disclosure provides methods of treating cancer in a subject,
the method comprising admimstering to the subject a therapeutically effective amount of at least
one compound of the present disclosure, or a pharmaceutically accepiable salt thereof,

[0328] In some aspects, the present disclosure provides methods of treating cancer in a subject,
the method comprising administering to the subject a therapeutically effective amount of a
compound of the present disclosure, or a pharmaceutically acceptable salt thereof.

[0329% In some aspects, the present disclosure provides methods of ireating cancer in a subject,

the method comprising admimstering to the subject a compound of the present disclosure, or a
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pharmaceutically acceptable salt thereof.

[0330] In some aspects, the present disclosure provides at least one compound of the present
disclosure, or a pharmaceutically acceptable salt thereof, for treating or preventing cancer in a
subject.

0331} In some aspects, the present disclosure provides a compound of the present disclosure, or
a pharmaceutically acceptable salt thereof, for treating or preventing cancer in a subject.

03321 In some aspects, the present disclosure provides at least one compound of the present
disclosure, or a pharmaceutically acceptable salt thereof, for treating cancer in a subject.

03331 In some aspects, the present disclosure provides a compound of the present disclosure, or
a pharmaceutically acceptable salt thereof, for treating cancer in a subject.

03341 In some aspects, the present disclosure provides a use of at least one compound of the
present disclosure, or a pharmaceutically acceptable salt thereof, in the manufacture of a
medicament for treating or preventing cancer in a subject.

[0335] In some aspects, the present disclosure provides a use of a compound of the present
disclosure, or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for
treating or preveniing cancer in a subject.

03361 In some aspects, the present disclosure provides a use of at least one compound of the
present disclosure, or a pharmaceutically acceptable salt thereof, o the manufacture of a
medicament for treating cancer in a subject.

(03371 In some aspects, the present disclosure provides a use of a compound of the present
disclosure, or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for
treating cancer in a subject.

[0338] In some aspects, the present disclosure provides a use of at least one compound of the
present disclosure, or a pharmaceutically acceptable salt thereof, for treating or preventing cancer
i a subject.

[0339] In some aspects, the present disclosure provides a use of a compound of the present
disclosure, or a pharmaceutically acceptable salt thereof, for treating or preventing cancer n a
subject.

[0340] In some aspects, the present disclosure provides a use of at least one compound of the
present disclosure, or a pharmaceutically acceptable salt thereof, for treating cancer in a subject.

[0341] In some aspects, the present disclosure provides a use of a compound of the present

149



WO 2023/039505 PCT/US2022/076164

disclosure, or a pharmaceutically accepiable salt thereof, for treating cancer in a subject.

[0342] In some aspects, the present disclosure provides methods of treating or preventing cancer
in a subject, the method comprising administering to the subject a therapeutically effective amount
of a pharmaceutical composition comprising at feast one compound of the present disclosure, ora
pharmaceutically acceptable salt thereof.

03431 In some aspects, the present disclosure provides methods of treating or preventing cancer
in a subject, the method comprising administering 1o the subject a therapeutically effective amount
of a pharmaceutical composition comprising a compound of the present disclosure, or a
pharmaceutically acceptable salt thereof.

03447 In some aspects, the present disclosure provides methods of treating or preventing cancer
in a subject, the method comprising administering to the subject a pharmaceutical composition
comprising a compound of the present disclosure, or a pharmaceutically acceptable salt thereof
[0345] In some aspects, the present disclosure provides methods of treating cancer in a subject,
the method comprising adnunistering to the subject a therapeutically effective amount of a
pharmaceutical composition comprising at least one compound of the present disclosure, or a
pharmaceutically acceptable salt thereof

[0346] In some aspects, the present disclosure provides methods of treating cancer in a subject,
the method comprising adnunistering to the subject a therapeutically effective amount of a
pharmaceutical composition comprising a compound of the present disclosure, or a
pharmaceutically acceptable salt thereof.

[0347] In some aspects, the present disclosure provides methods of ireating cancer in a subject,
the method comprising adnunistering to the subject a pharmaceutical composition comprising a
compound of the present disclosure, or a pharmaceutically acceptable salt thereof.

[0348] In some aspects, the present disclosure provides a pharmaceuatical composition comprising
at least one compound of the present disclosure, or a pharmaceutically acceptable salt thereof, for
treating or preventing cancer in a subject.

[0349] In some aspects, the present disclosure provides a pharmaceutical composition comprising
a compound of the present disciosure, or a pharmaceutically acceptable salt thereof, for treating or
preventing cancer in g subject.

03501 In some aspects, the present disclosure provides a pharmaceutical composiiion comprising

at least one compound of the present disclosure, or a pharmaceutically acceptable salt thereof, for
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treating cancer in a subject.

[0351] In some aspects, the present disclosure provides a pharmaceutical composition comprising
a compound of the present disclosure, or a pharmaceutically acceptable salt thereof, for treating
cancer in a subject.

[0352% In some aspects, the present disclosure provides a use of a pharmaceutical composttion
comprising at least one compound of the present disclosure, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for treating or preventing cancer in a subject.

03531 In some aspects, the present disclosure provides a use of a pharmaceutical composition
comprising a compound of the present disclosure, or a pharmaceutically acceptable salt thereof, in
the manufacture of a medicament for treating or preventing cancer in a subject.

03541 In some aspects, the present disclosure provides a use of a pharmaceutical composition
comprising at least one compound of the present disclosure, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for treating cancer in a subject.

[0355] In some aspects, the present disclosure provides a use of a pharmaceutical composition
comprising a compound of the present disclosure, or a pharmaceutically acceptable salt thereof, n
the manufacture of a medicament for treating cancer in a subject.

[0356] In some aspects, the present disclosure provides a use of a pharmaceutical cornposition
comprising at least one compound of the present disclosure, or a pharmaceutically acceptable salt
thereof, for treating or preventing cancer in a subject,

(03571 In some aspects, the present disclosure provides a use of a pharmaceutical composition
comprising a compound of the present disclosure, or a pharmaceutically acceptable salt thereof,
for treating or preventing cancer 1n a subject.

[0358] In some aspects, the present disclosure provides a use of a pharmaceutical composition
comprising at least one compound of the present disclosure, or a pharmaceutically acceptable salt
thereof, for treating cancer mn a subject.

03591 In some aspects, the present disclosure provides a use of a pharmaceutical composition
comprising a compound of the present disclosure, or a pharmaceutically acceptable salt thergof,
for treating cancer in a subject.

0360} In some aspects, the present disclosure provides methods of treating or preventing cancer
in a subject, the method comprising administering {0 the subject a therapeutically effective amount

of a pharmaceustical kit comprising at least one compound of the present disclosure, or a
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pharmaceutically acceptable salt thereof.

[0361] In some aspects, the present disclosure provides methods of treating or preventing cancer
in a subject, the method comprising administering to the subject a therapeutically effective amount
of a pharmaceutical kit comprising a compound of the present disclosure, or a pharmaceutically
acceptable salt thereof

103621 In some aspects, the present disclosure provides methods of treating or preventing cancer
in a subject, the method comprising administering to the subject a pharmaceutical kit comprising
a compound of the present disclosure, or a pharmaceutically acceptable salt thereof.

03631 In some aspects, the present disclosure provides methods of ireating cancer in a subject,
the method comprising administering to the subject a therapeutically effective amount of a
pharmaceutical kit comprising at least one compound of the present disclosure, or a
pharmaceutically acceptable salt thereof.

[0364] In some aspects, the present disclosure provides methods of treating cancer in a subject,
the method comprising adnunistering to the subject a therapeutically effective amount of a
pharmaceutical kit comprising a compound of the present disclosure, or a pharmaceutically
acceptable salt thereof.

[0365] In some aspects, the present disclosure provides methods of treating cancer in a subject,
the method comprising adnunistering to the subject a pharmaceutical kit comprising a compound
of the present disclosure, or a pharmaceutically acceptable salt thereof,

(03661 In some aspects, the present disclosure provides a pharmaceutical kit coroprising at least
one compound of the present disclosure, or a pharmaceutically acceptable salt thereof, for treating
or preventing cancer in a subject.

[0367] In some aspects, the present disclosure provides a pharmaceutical kit comprising a
compound of the present disclosure, or a pharmaceutically acceptable salt thereof, for treating or
preventing cancer in a subject.

[0368] In some aspects, the present disclosure provides a pharmaceutical kit comprising at least
one compound of the present disclosure, or a pharmaceutically acceptable salt thereof, for treating
cancer i a subject.

[0369] In some aspects, the present disclosure provides a pharmaceutical kit comprising a
compound of the present disclosure, or a pharmaceutically acceptable salt thereof, for treating

cancer in1 a subject.
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[0370] In some aspects, the present disclosure provides a use of a pharmaceutical kit comprising
at least one compound of the present disclosure, or a pharmaceutically acceptable salt thereof, in
the manufacture of a medicament for treating or preventing cancer in a subject.

[0371] In some aspects, the present disclosure provides a use of a pharmaceutical kit comprising
a compound of the present disclosure, or a pharmaceutically acceptable salt thereof, in the
manufacture of a medicament for treating or preventing cancer in a subject.

[03721 In some aspects, the present disclosure provides a use of a pharmaceutical kit comprising
at least one compound of the present disclosure, or a pharmaceutically acceptable salt thereof, in
the manufacture of a medicament for treating cancer in a subject.

[0373] In some aspects, the present disclosure provides a use of a pharmaceutical kit comprising
a compound of the present disclosure, or a pharmaceutically acceptable salt thereof, in the
manufacture of a medicament for treating cancer in a subject.

[0374] In some aspects, the present disclosure provides a use of a pharmaceutical kit comprising
at least one compound of the present disclosure, or a pharmaceutically acceptable salt thereof, for
treating Or preventing cancer in a subject,

[037S] In some aspects, the present disclosure provides a use of a pharmaceutical kit comprising
a compound of the present disclosure, or a pharmaceutically acceptable salt thereof, for treating or
preventing cauncer in a subject.

103761 In some aspects, the present disclosure provides a use of a pharmaceutical kit comprising
at least one compound of the present disclosure, or a pharmaceutically acceptable salt thereof, for
treating cancer in a subject.

(03771 In some aspects, the present disclosure provides a use of a pharmaceustical kit comprising
a compound of the present disclosure, or a pharmacentically acceptable salt thereof, for treating
cancer in a subject.

[0378] BRAF 13 a human gene located on the long arm of chromosome 7 {7q34) that encodes for
a protein known as B-Raf. B-Rafis a serine/threonine kinase that resides in the cytoplasm of cells.
B-Raf 1s an effector molecule within the mitogen-activated protein kinase (MAPKYextracellular
signal-regulated kimase (ERK} signaling pathway, a pathway that is known 1o reguiate various
cellular processes meluding, but not imited to, growth, proliferation, differentiation and apoptosis.
[0379% Briefly, and as would be appreciated by the skilled artisan, in the MAPK/ERK signaling

pathway, certain external stimuli, such as growth factors, activate receptors located on the cellular
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membrane, including receptor tvrosine kinases {(RTKs). These receptors in turn activate RAS,
causing an exchange of GDP to GTP, thereby producing RAS-GTP. RAS-GTP then activates a
Mitogen Activated Protein kinase kinase kinase (MAPKKK or MAP3K}. The activated MAPKKK
then activates a MAP kinase kinase (MAPKK} The activated MAPKK then activates a MAP
kinase (MAPK). Activated MAPK then activates downsiream effectors, inchiding transcriptions
factors, causing changes in gene expression, thereby regulating the various cellular processes
described above, mcluding, but not limited to, cellular growth, proliferation, differentiation and
apoptosis.

03801 Examples of MAPKKKSs include members of the rapidly accelerated fibrosarcoma (Raf)
fanuly, including Raf-1 {also known as C-Raf}, B-Raf and A-Raf

03811 Raf proteins, including B-raf, have three conserved domains denoted conserved region 1
{CR1}, conserved region 2 {CR2} and conserved region 3 (CR3). CR1 is an autoinhubitory domain
that inhibits the Raf protein's kinase domain {CR3). CR1 includes a hinding site for RAS-GTP's
eftector domain. Upon CR1 binding to RAS-GTP's effector domain, TR releases the CR3,
relieving autoinhibition of the kinase domain. CR2 is flexible hinker that acts as a hinge to
connected CR1 and CR3. CR3 is an enzymatic kinase domain,

[0382] In its active form, B-Raf forms a dimer and functions as a serine/threonine-specific protein
kinase. Under activating conditions, the regulatory protein 14-3-3 15 displaced from CR2,0f B-Raf,
allowmg for a de~clamping of CRI and CR2 Additionally, RAS-GTP binds to CR1 of B-Raf,
causing CR1 to release CR3. The overall effect is that the automnhibition of the kinase domain of
B-Raf is relieved. Subsequently, B~-Raf is phosphoryiated at T399 and 5602, which results in the
kinase domamn switching to the active confirmation. Dumertzation can then occur, which further
stabilizes the active form of B-Raf.

[0383] Mutations i the BRAF gene have been mmplicated in a vanety of different cancers,
mcluding, but not mited to, melanoma, non-Hodgkin's fymphoma, colorectal cancer, papiliary
thyrotd carcinoma, non small cell lung cancer (NSCLC) and ghoblastoma. As of 2019,
approximately 200 BRAF -mutant alleles have been wdentified n human tumors, with at least 30
distinet muations having been functionally characterized. BRAF mutations are typically
categorized mio one of three classes based on the mutations effect on B-Raf activity.

03841 Class I {or Class 1} mutations are mutations that result in the expression of mutant B-Raf

that can become active in the monomeric form, independent of RAS activity. That 15, Class 1
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mutations in BRAS yield the expression of B-Raf proteins that are RAS-independent, active
monomers. These RAS-independent, active monomers typically demonstrate elevated fevels of
kinase activity.

(03857 Class I {or Class 2) mutations are mutations that result 1n the expression of mutant B-Raf
that can form active dimers independent of RAS. That s, Class H mutations m BRAF yield the
expression of B-Raf proteins that are RAS-independent, active dimers. These RAS-independent,
active dimers also display intermediate to high levels of kinase activity, but their activity levels
are typically lower compared to the RAS-independent, active monomers produced by Class 1
BRAF mutations.

03861 Class IH {or Class 3} mutations are mutations that result in the expression of mutant B-Raf
that are RAS dependent (i.e. must be activated by RAS-GTP) and that can form heterodimers with
other MAPK proteins such as C-Raf Class I mutations in BRAF typically vield B-Raf with low
or impaired kinase activity.

[0387] As would be appreciated by the skilled artisan, since Class I BRA¥F mutations and Class [T
BRAF mutations are RAS-independent, the mutant B-Raf proteins harboring Class T or Class [
mutations are uncoupled to any upstream signals, resulting in constitutive activation that can result
in unchecked cellular growth and eventually oncogenic proliferation. In some embodiments, the
subject 15 a mammal.

03887 In some embodiments, the subject is a human.

[0389] In some embodiments, the cancer is characterized by at least one oncogenic mutation in
the BRAF gene.

[0390] It 13 understood that a cancer that 1s characterized by at least one oncogenic mutation in the
BRAF gene is a cancer that 15 typically associated with at least one oncogenic nmutation in the
BRAF gene, inchuding, but not limited to, cancers whose primary oncogenic activity 1s thought to
be driven by the at least one oncogenic mutation in the BRAF gene,

03911 In some embodiments, the cancer is characterized by at least one oncogenic variant of B-
Raf

(03921 | s understood that a cancer that 13 characterized by least one oncogenic vanant of B-Raf
13 a cancer that is typically associated with at least one oncogenic variant of B-Raf, including, but
not limited to, cancers whose primary oncogenic activity is thought to be driven by the at least one

oncogenic variant of B-Raf
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{03931 It 1s understood that an oncogenic variant of B-Raf 1s a B-Raf protein that comprises at
least one oncogenic mutation and that is produced as the result of the expression of a BRAF gene
that comprises at least one oncogenic mutation.

[0394] In some embodiments, the subject has at least one oncogenic mutation in the BRAF gene.
[0395] In some embodiments, the subject has at least one tumor and/or cancerous cell that
expresses an oncogenic variant of B-Raf,

[03961 As would be appreciated by the skilled artisan, in the context of a gene {e.g. BRAF), an
oncogenic mutation can include, but is not limited to a mutation that results in the substitution of
one amine acid for another at a specific posttion within B-Raf, a mutation that resulis in the
substitution of one or more amino acids for one or more amino acids between two specific positions
within B-Raf) a mutation that results in an msertion of one or more amino acids between two
positions within B-Raf) a mutation that resulis in the deletion of one more amino acids between
two posttions within B-Raf, and mutation that results in a fusion of B-Raf, or portion thereof, with
another protein, or portion thereof, or any combination thereof. As would be appreciated by the
skilled artisan, in the context of a gene, an oncogenic mutation can include, but 15 not hmited to, a
missense routation, 4 NONSYRONYMOous mutation, an sertion of one or more nucleotides, a deletion
of one or more nucleotides, an inversion and a deletion-inserfion. As would be appreciated by the
skifled artisan, in the context of a gene {(e.g. BRAF), the gene can have one or more of the
aforementioned types of oncogenic mutations, including combinations of different types of
oncogenic mutations.

103971 As would be appreciated by the skiled artisan, in the context of a protein {e.g. B-Raf), an
oncogenic mutation can include, but 1s not himited to, the sabstitution of one amine acid for another
at a specific position within B-Raf, the substitution of one or more amino acids for one or more
aming acids between two specific positions within B-Raf) an insertion of one or more ammgo acids
between two positions within B-Raf, a deletion of one more amino acids between two positions
within B-Raf, and a fusion of B-Raf, or portion thereof, with another protein, or portion thereof,
or any combination thereof. As would be appreciated by the skilled artisan, in the context of a
protemn {e.g. B-Raf}, the protein can have one or more of the aforementioned types of oncogenic
mutations, inchuding combinations of different types of oncogenic mutations.

[03981 In some embodiments, an oncogenic mutation of B-Raf can be any of the B-Raf mutations

put forth i Table 1a. An oncogenic vanant of B-Raf can comprise any combination of the
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oncogenic mutations put forth in Table 1a. In a non-limiting example, an oncogenic variant of B-
Raf can comprise the oncogenic mutations K601E and S363F.

Table 1a. B-Raf mutations (numbering corresponding to SEQ 1D NGO 1)

S363F G464V NS81S VEOOK
F2471 GAO6E D5%4G VE00R
G466V D594N Ko601E
G464R S467L L5970} Ko60IN
L597R GA69A 1597V
G469R G469V V6O0E 1.485-P490 Deletion

. - LARS-P4S0>Y
G466A 1.584F K60IT (LA85-PA90Y)
KIAA Fusion
{(KIAA1549 SND-1 Fusion | SKAP2 Fusion | 487-492 Deletion
fusion}

CUL-1 Fusion

103991 As would be appreciated by the skilled Artisan, 1£.485-P490>Y and L485-P490Y refers to
the substitution residues L4853 through P490 of B-Raf (SEQ 1D NO: 1) with a Tyrosine (Y) restdue.
(04001 In some embodiments, an oncogenic mutation of B-Raf can comprise a deletion of any
corabination of one or more amino acids between L4835 and P490 of B-Raf (SEQ ID NG 1), In
some embodiments, an oncogenic mutation of B-Raf can comprise a deletion of any combination
of one or more anmino acids between L485 and Q494 of B-Raf (SEQ 1D NG 1) In some
embodiments, an oncogenic mutation of B-Raf can comprise a deletion of any combination of one
or more amino acids hetween A481 and (494 of B-Raf (SEQ ID NG: 1), In some embodiments,
an oncogenic mutation of B-Raf can comprise a deletion of any combination of one or more amino
actds between K475 and N300 of B-Raf (SEQ ID NG 1). In some embodiments, any of the
preceding deletions can further comprise any combmation of one or more substitutions and/or
msertions within the range of residues mdicated.

(04017 A wild type B-Raf sequence of the present disclosure may comprise, consist essentially of,
or congist of the amimo acid sequence of:

AGAAASSAAD ©7
. AYEEYTSKLD !

T QYT
L0V

YREQOLL
WVARSNPK

IPECCAVYRI

101 ESLGNGTDFES
SPOKPIVRVE LPNK

VNYDQLDLLE

PASDSIGPQL LTSPSPSKS]
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351 EDHRNQFGQOR DRESS
401 TPPASLP &UL TNVKA
451 EIPDGQITVI

501 EVG JLRKTRIT

551 IKLIDIARQT !

601 KSRWSGSHOF

651 TGRLPYSNIN

701 RDERPLFPQI

751 PKTPIQAGGY

(0402} In some embodiments, the oncogenic mutation 15 a class { mutation. Accordingly,

APNVH

LOKSP

5 QRI \JQGJHG

TK

INTIEPVNID
8P GPQRERKSSS
VYKGKWHGDV

APEVIRMODK NPY
RGYLSPDLSK
LPKTHRSASE

AVIEM

VRSNC

DLIRDQCGEFRG
SSEDRNRMKT

LNVTAP

QSDVY 4
KAMK
PSLNRAGEQT

PCT/US2022/076164

DGGETTCLSE
»

RIMAECLEKK
EDFSLYACAS

i1 30ime

embodiments, the oncogenic variant of B-Raf comprises a class | mutation.

[0403] In some embodiments, the oncogenic mutation is a class I mutation. Accordingly,

in some

embodiments, the oncogenic variant of B-Raf comprises a class H mutation.

{0404} In some embodiments, the oncogenic mutation is 8 class I mutation. Accordingly, in some

embodiments, the oncogenic variant of B-Raf comprises a class HE mutation.

04051 In some embodiments, the oncogenic variant of B-Raf can be any of the B-Raf variants put

forth in Table 1b.

Tabie 1b. B-Raf oncogenic variants (numbering corresponding to SEQ D NG: 1)

B-Raf-K601E-
S363F

B-Raf-(G464V

B-Raf-N3&1S

B-Raf-V6oiK

B-Raf-F247L

B-Raf-G466E

B-Raf-D39%4G

B-Raf-V600R

B-Raf~G466V

B-Raf-D594N

B-Raf-K601E

B-Raf-G464R

B-Raf-5467L

B-Raf-1 3070

B-Raf-K601IN

B-Raf-L397R

B-Raf-G469A

B-Raf-L.397V

B-Raf-G469R

B-Raf-G469V

B-Raf-V60O0E

B-RAV-L485-

P490 Deletion
B-Raf-1485-
B-Raf-G466A | B-Raf-1L584F B-RaftK601T igﬁggg L4g5-
P490Y)
B-Raf-KIAA
Fusion B-Raf-SND-1 | B-Raf-SKAP2 | B-Raf-487-
(B-Raf- Fusion Fusion 4972 Deletion
KIAA1549 - ’ TE
fusion)
B-Raf-CUL-1
Fusion

[0406] In some embodiments, an oncogenic varant of B-Raf can comprise a deletion of any

combination of one or more amino acids between L4385 and P490 of B-Raf (SEQ ID NO: 1) In
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some embodiments, an oncogenic variant of B-Raf can comprise a deletion of any combination of
one of more aming acids between L4835 and Q494 of B-Raf (SEQ ID NO: 1) In some
embodiments, an oncogenic variant of B-Raf can comprise a deletion of any combination of one
of more amino acids between A481 and Q494 of B-Raf (SEQ 1D NO: 1). In some embodiments,
an oncogenic vanant of B-Raf can comprise a deletion of any combimation of one or more aming
acids between K475 and N300 of B-Raf (SEQ ID NO: 1) In some embodiments, any of the
preceding deletions can further comprise any combination of one or more substitutions and/or
msertions within the range of residues indicated.

(04071 In some embodiments, a subject has at least one tumor and/or cancerous cell that expresses
an oncogenic variant of B-Raf and an N-Ras protein comprising at least one mutation. In some as
embodiments, an N-Ras protein comprising at least one mutation can be N-Ras-G12D, N-Ras-
(61K, and/or N-Ras-(Q61R. In a non-linuting example, a subject can have at least one tumor and/or
cancerous cell that expresses B-Raf-I3594G and N-Ras-G12D.

[0408] In some embodiments, the cancer is a carcinoma, a tymphoma, a blastoma, a sarcoma, a
leukemia, a brain cancer, a breast cancer, a blood cancer, a bone cancer, a lung cancer, a skin
cancer, a liver cancer, an ovarian cancer, a bladder cancer, a renal cancer, a kidney cancer, a gastric
cancer, a thyroid cancer, a pancreatic cancer, an esophageal cancer, a prostate cancer, a cervical
cancer, a uterine cancer, a stomach cancer, a soft tissue cancer, a laryngeal cancer, a small intestine
cancer, a testicular cancer, an anal cancer, a vulvar cancer, a joint cancer, an oral cancer, a pharynx
cancer or a colorectal cancer.

(04091 In some embodiments, the cancer 18 adrenocortical carcinoma, bladder urothehal
carcinoma, breast invasive carcinoma, cervieal sguamouns cell carcinoms, endocervical

adenocarcinoms, cholangiocarcinoms, colon adesccarcinoma, lymphoid neoplasm diffuse |

Becell lymphoma, esophageal carcinoma, ghoblastoma multdforme, head and neck squamous cell
carcinoma, Kidney chromophobe, kiduey renal clear cell carcinoma, kndney renal papillary cell
carcinoma, acute myeloid leukenua, brain lower grade ghoma, fver hepatoceliolar carcinoma,
fung  adenocarcimoma, long squamous  cel carcinoma,  mesothelioma, ovanan  serous
cystadenocarcmoma, pancreatic adenccarcinoms, pheschromocytoma, paraganglioma, prostate
adenocarcinoma, rectum  adenccarcinoma, sarcoma, skw cutaneous melanoma, stomach
adenocarcinoma, testicular  germ  cell  tumors, thyvroid  carcinoma, thymoma, uterne

carcinosarcoma, uveal melanoma. Other examples melude breast cancer, lung cancer, lvmphoma,
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melanoma, lver cancer, colorectal cancer, ovanan cancer, bladder cancer, renal cancer or gasinc
cancer. Further examples of cancer inchide nsuroendocrine cancer, non-small cell lung cancer
{(NSCLT), amall celf lung cancer, thyroid cancer, endometrial cancer, biliary cancer, esophageal
cancer, anal cancer, salivary, cancer, vulvar cancer, cervical cancer, Acute lymphoblastic leukemia
{ALL), Acute mveloid leukemia {AMLU), Adrenal gland tumeors, Anal cancer, Bile duct cancer,
Biadder cancer, Bone cancer, Bowel cancer, Brain tumors, Breast cancer, Cancer of unknown

primary {{CUP), Cancer spread to bone, Cancer spread fo bratn, Cancer spread to liver, Cancer

pread to lung, Carcined, Cervieal cancer, Children's cancers, Chronic lymphooviie leukemia
{CLL), Chrome myelowd leukamia (CML), Colorectal cancer, Ear cancer, Endometnial cancer, Eye

cancer, Follicular dendritic cell sarcoma, Gallbladder cancer, Gastric cancer, Gastro esophagest

jum’:ti{}ﬂ cancers, Germ cell tumors, Gestational trophoblastic disease (GIT)), Harry cell leukemia,
ead and neck cancer, Hodgkin lvmphoma, Kaposi’s sarcoma, Kidney cancer, Laryngeal cancer,
Leukenua, Gastric linutis plastica, Liver cancer, Lung cancer, Lymphoma, Malignant

schwannoma, Medastinal germ cell tumors, Melanoma skn cancer, Men's cancer, Merkel cell

skin cancer, Mesothelioma, Molar pregnancy, Mouth and oropharyngeal cancer, Myeloma, Nasal
and paranasal swnus cancer, Nasopharyngeal cancer, Neuroblastoma, Neuroendoorine turnors,

Non-Hodgkin lymphoma {(NHL), Hsophageal cancer, Ovarian cancer, Pancreatic cancer, Penile

cancer, Persistent trophoblastic disease and chonocarcinoma, FPheochromooytomsa, Prostate
cancer, Pseudomyxoma penione, Rectal cancer. Retinoblastoma, Salivary gland cancer,
Secondary' cancer, Signet cell cancer, Sln cancer, Small bowel cancer, Soft tissue sarcoma,
Stomach cancer, T cell chidhood non Hodgkin Iyraphoma (NHL), Testicular cancer, Thymus
gland cancer, Thyroid cancer, Tongue cancer, Tonsil cancer, Tumors of the adrenal gland, Ulerne
cancer. Vagual cancer, Vulval cancer, Wilms' tumor, Womb cancer and Gynaecological cancer,
Examples of cancer also include, but are not mued o, Hematologie mahgnancies, Lymphoma,
Cuianeous T-cell lymphora, Peripheral Tecell lymphoma, Hodgkin's bymphoma, Non-Hodgkin’s
ivmphoma, Multiple myveloma, Chrome lvmphocoyiic leukemia, chronie myeloid leukenia, acuote
myelowd  lenkenmia,  Myelodvaplastic  syndromes,  Myelofibrosis,  Biliary  tract  cancer,
Hepatocetlular cancer, Colorectal cancer, Breast cancer, Lung cancer, Non-small cell hung cancer,
Orvaren cancer, Thyroid Carcmoma, Renal Cell Carcinoma, Pancreatic cancer, Bladder cancer
skin cancer, mabignant melanoma, merkel cell carcinoma, Uveal Melanoma or Glioblastoma

multiforme.
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[0410] In some embodiments, the cancer is 3 hematological cancer.

[0411] In some embodiments, the cancer is a solid cancer {(also referred to as a solid malignancy
or a solid tumor).

[0412] In some embodiments, the cancer is melanoma, breast cancer, head and neck cancer,
esophagogastric cancer, stomach and small iniestine cancer, lung cancer, mesothelioma,
hepatobiliary cancer, pancreatic cancer, kidney cancer, colorecial cancer, endomeirial cancer,
cervical cancer, ovarian cancer, bladder cancer, prostate cancer, soft tissue sarcoma, CNS and
brain cancer, or thyroid cancer.

(04131 In some embodiments, the cancer is non-small cell lung cancer (NSCLC), colorectal
cancer, melanoma, thyrowd cancer, histiocytosis, small bowel cancer, pastrointestinal
neuroendocring cancer, carcinoma of unknown primary, non-melanoma skin cancer, prostate
cancer, gastric cancer, non-Hodgkin's lymphoma, papillary thyroid carcinoma or glioblastoma.
[0414] In some embodiments, the administration does not induce paradoxical activation of wild-
type B-Raf

[0415] In some embodiments, the administration does not substantially increase the amount of p-
ERK in the subject.

[0416] In some embodiments, the adnumstration results in an armount of p-ERK 1n the subject that
1s at least about 10% lower, at least about 20% lower, at least about 30% lower, at least about 40%
fower, at least about 50% lower, at least about 60% lower, at least about 70% lower, at least abowt
80% lower, at least about 90% lower, or at least about 95% lower as compared to a comparable
subject being administered with verouraferub or encoraferub,

(0417} In some embodiments, the administration resulis 1 an amount of p-ERK in the subject that
15 at least about 10% lower, at least about 20% fower, at least about 30% lower, at least about 40%
fower, at least about S0% lower, at least about 60% lower, at least about 70% lower, at least about
&0% lower, at least about 90% lower, or at least about 95% lower as compared to a comparable
sebject without administration.

[0418] In some embodiments, the adminisiration reduces the tumor volume i the subject by at
least about 10% lower, at least about 20%, at least about 30%, at least about 40%, at least about
30%, at least about 60%, at least about 70%, at least about 809%, at least about 90%, at least about

95%, at least about 98%, or at least about 99%.
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Definitions

[0419] Unless otherwise stated, the following terms used in the specification and claims have the
following meanings set out below,

(04207 As would be appreciated by the skilled artisan, the BRAF gene 1s commonly referred to as
one of BRAF, B-RAF1, BRAF1, NS87, RAFBI, B-Raf proto-oncogene, proto-oncogene Beraf, v-
Raf murine sarcoma viral oncogene homolog B, and v-Raf murine sarcoma viral oncogene
homolog B1. Thus, these terms are used herein interchangeably to refer to the BRAF gene.
[0421] As would be appreciated by the skilled artisan, the B-Raf protein, encoded by the BRAF
gene, is commonly referred to as one of BRAF, B-Raf, serinefthreonine-protein kinase B-Raf,
proto-cncogene B-Ratf, p94 and v-Raf murine sarcoma viral oncogene homelog B1. Thus, these
terms are used herein interchangeably to refer to the B-Raf gene.

[0422] Without wishing to be limited by this statement, it 1s understood that, while variocus options
for variables are described herein, the disclosure intends to encompass operable embodiments
having combinations of the options. The disclosure may be nterpreted as excluding the non-
operable embodiments caused hy certain combinations of the options,

(04237 s to be understood that a compound of the present disclosure may be depicted in a neutral

form, a cationic form (e.g., carrying one or more postiive charges), or an anionic form {eg.,

carrying one or more negative charges), all of which are intended 1o be included in the scope of
the present disclosure. For example, when a compound of the present disclosure 1s depicted in an
antonic formy, it should be understood that such depiction also refers to the various neutral forms,
cationic forms, and anionic forms of the compound. For another example, when a compound the
present disclosure is depicted 10 an antonic form, it should be understood that such depiction also
refers to vartous salts (e.g., sodium salt) of the anionic form of the compound.

(04241 A “therapeutically effective amount” means the amount of a compound that, when
admunistered to a mammal for treating a disease, 15 sufficient to effect such treatment for the
disease. The "therapeutically effective amount” will vary depending on the compound, the disease
and its severity and the age, weight, efc., of the mammal to be treated.

(04257 As used heremn, “alkyl”, “Cy, Cz, Ts, C4, s or Cs alkyl” or “Ci1-Cs alkyl” 13 miended to
include Ci, Ca, Ca, T4, Cs or Cs straight chain {linear} saturated aliphatic hydrocarbon groups and

Ca, C4, s or Cg branched saturated aliphatic hydrocarbon groups. For example, C-C alkyl 15

intends to nclude C,, C,, €, €y, Cs and C; alkyl groups. Examples of alkyl include, moieties

-6
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having from one to six carbon atoms, such as, but not limited to, methyl, ethyl, n-propyl, i-propvi,
n-buiyl, s-butyl, t-buiyl, n-pentyi, i-pentyl or n-hexyl. In some embodiments, a straight chain or
branched alkyl has six or fewer carbon atoms {(e.g., C1-Cs for straight chain, C3-Cs for branched
chain), and 10 another embodiment, a straight cham or branched alkyl has four or fewer carbon
atoms.

[0426] As used herein, the term “optionally substituted alkyl” refers to unsubstituted alkyl or alkyl
having designated substituents replacing one or more hydrogen atoms on one or more carbons of
the hydrocarbon backbone. Such substitents can include, for example, alkyvl alkenyl, alkynyl,
halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy,
carboxylate, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, ammocarbonyi, alkylaminocarbonyl,
diatkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
{including alkylamino, dialkylamino, arylamino, diarylamine and alkylarvianine), acylamino
(including alkylcarbonylamino, arylcarbonviamine, carbamoyl and ureido), anudino, imino,
sulfhydryl, alkylthuo, arvlthuo, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyi,
sulfonamido, nitro, trifluoromethyi, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or
hetercaromatic motety.

.

[0427] As used heremn, the term “alkeny!” includes unsaturated aliphatic groups analogous in
fength and possible substitution to the alkyls described above, but that cootaiu at least one double
bond. For example, the term “alkenyl” includes straight chain alkenyl groups (e.g., ethenyl,
propenyl, butenyl, pentenyl, hexenyl, heptenvl, octenyl, nonenyl, decenyl), and branched alkenyl
groups. In certam embodiments, a straight chain or branched alkenyl group has six or fewer carbon
atoms 1 its backbone (e.g., Co-Cs for straight chain, Cz-Cs for branched chain). The term “Cy-Cs”
meludes alkenyl groups containing two to six carbon atoms. The term “C3-Cs” meludes alkenyl
gsroups contaiming three to six carbon atoms.

[0428] As used herein, the term “optionally substituted alkeny?” refers to unsubstituted alkenyl or
alkeny! having designated substituents replacing one or more hydrogen atoms on one or more
hydrocarbon backbone carbon atoms. Such substituents can include, for example, alkyl, alkenyl,
alkynyl, halogen, Thydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylate, alkylcarbonyi, arylcarbouyl, alkoxycarbonyl, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, alkyvithiocarbonyl, atkoxyl, phosphate, phosphonato,

phosphinato, amine (including alkylamino, diatkylamine, arvlamine, diarylammmoe and
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alkylarviamino), acylamino {including alkylcarbonylamine, arylcarbonylamine, carbamoyl and
ureido), amiding, imino, sulfhydryl alkylthio, aryithio, thiocarboxylate, sulfates, alkylsulfinyl,
sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethy!, cyano, heterocyclyl, alkviarvl, or an
aromatic or hetercaromatic moiety.

[0429% As used herein, the term “abkynyl” includes unsaturated aliphatic groups analogous in
iength and possible substitution to the alkyls described above, but which contain at least one triple
bond. For example, “alkynv!l” includes straight chain alkynyl groups {(e.g., ethynvl, propynyl,
butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl), and branched alkyny! groups.
In certain embodiments, a straight chain or branched alkynyi group has six or fewer carbon atoms
m its backbone (e.g., C2-Cs for straight chain, (5-Cs for branched chain). The terma “Cr-Cs”
meludes alkynyl groups containing two to six carbon atoms. The term “Csi-Cs” includes alkynyl
eroups containing three to six carbon atoms. As used herein, “C:-Ce alkenylene linker” or “Cy-Cs
alkynylene hinker” 1s intended to include Ca, Cs, Ca, Cs or Cs cham (linear or branched) divalent
unsaturated aliphatic hydrocarbon groups. For example, C,-C, alkenylene linker is intended to
melude Co, Cs, Gy, Cs and Cs alkenylene linker groups.

[0430] As used herein, the term “optionally substituted alkynyl” refers to unsubstituted alkyoyl or
alkynyi baving designated substituents replacing one or more hydrogen atoms on one or more
hydrocarbon backbone carbon atoms. Such substituents can include, for example, alkyl, alkenyl,
alkyvoyl, halogen, hydroxyl, alkvicarbonyloxy, arvicarboovioxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylate, alkylcarbouyl, aryicarbonyl, alkoxycarbonyl, aminocarbonyl,
alkytaminocarbonyl, dialkylammocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato,
phosphinato, amino {(including alkvlamine, dialkylammno, arylamine, diarvlarmomo  and
alkylarvlamino}, acylamino (including allylcarbonylamine, arvicarbonylamino, carbamovl and
ureido), amidino, mmino, sulfhydryl, alkylthio, arvithio, thiocarboxylate, alkylsolfinyl, sulfonato,
suffamoyl, sulfonamido, mitro, triflusromethyl, cvano, azido, heterocyclyl, alkyiarvl, or an
aromatic or heteroaromatic moiety.

[0431] Other optionally substituted moieties (such as optionally substituted cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl) imclade both the unsubstituted moieties and the moieties
having one or more of the designated substituents. For example, substituted heterocycloalkyl
mchudes those substituted with one or more alkyl groups, such as 2,2,6,0-tetramethyl-piperidinyl

and 2,2 6 6-tetramethyi-1,2 3 6-tetrahvdropynidinyl.
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[0432] As used herein, the term “cycloalkyl” refers to a saturated or partially unsaturated
hydrocarbon monocyclic or polycyelic {e.g., fused, bridged, or spiro rings) system having 3 to 30
carbon atems (e.g., C3-Ciz, C3-Cro, or C3-Cg). Examples of cycloalky! include, but are not limited
to, cyclopropyl, cvclobutyl, cyvclopentyl, cvclohexyl, cyclohepiyl, cycloociyl, cyclopentenyl,
cyclohexenyl, cycloheptenyl, 1,23 4-tetrahvdronaphthalenyl, and adamantyl In the case of
polycyelic cycloalkyl, only one of the rings in the cycloalkyl needs to be non-aromatic.

[0433] As used herein, the term “heterocycloalkvl” refers to a saturated or partially unsaturated 3-
8 membered monocychic, 7-12 membered bicyclic (fused, bridged, or spiro rings), or 11-14
membered tricyclic ring system {fused, bridged, or spiro rings} having one or more hetercatoms
(suchas O, N, S, P,orSe}, eg, L or 1-2or 1-3 or 1-4 or 1-5 or 1-6 hetercatoms, ore.g., 1, 2, 3, 4,
5, or 6 heteroatoms, independently selected from the group consisting of nitrogen, oxygen and
sulfur, unless specified otherwise. Examples of heterocycloalkyl groups include, but are not
limited to, piperidinyl, piperazinyl, pyrrolidinyl, dioxanyl, tetrahydrofuranyl, isoindolinyl,
mdolinyl, imudazolidinyl, pyrazolidinyl, oxazolidinyl, soxazolidinyl, tnazohdimyl, oxiranyl,
azetidinyl, oxetanyl, thietanyl, 1,2,3,6-tetrahvdropynidinyl, tetrahydropyranyl, dihydropyranyl,
pyranyl, morpholinyl, tetrabydrothiopyranyl, 1,4-diazepanvl, 1,4-oxazepanyl, 2-oxa-5-
azabiweyclof2.2. 1 Theptanyl, 2.5-diazabicyclo[2.2.1Theptanyl, 2-oxa-G-azaspirol3. 3Theptanyl, 2,6-
diazaspiro[3 3lheptanyl,  1,4-dioxa-8-azaspiro{4.5]decanyl, I 4-dioxaspiro{4.5]decanyl, i-
oxaspirof4.5]decanyl, 1-azaspiro[4 5]decanyl, 3'H-spirofcyclohexane-1, I'-isobenzofuran}-vl, 7H-
spirofcyclohexane-1,5'-furo[3,4-blpyridin}-yl, 3'H-spirofeyclobexane-1,1'-furo{3 4-clpyridin]-vl,
3-azabicyclo[3.1.0thexanyl,  3-azabicyvelo[3.1.0thexan-3-yl, 1,4,5,6-tetrabydropyrrolof3.4-
cipyrazolyl, 3,4,5,6,7 8-hexahydropyrido{4,3-djpyrimidinyi, 4,5,6,7-tetrahydro~-1H-pyrazolof3,4-
cipyridinyl, 5,67 B-tetrabydroinudazof1,2-ajpyridinvl,  6,7,8,5-tetrahydro-SH-mmdazo[1,2-
ajazepinyl, 56,7 &-tetrahvdropyridof4,3-dlpyrimidinyl, 2-azaspire{3 3lheptanyl, 2-methyl-2-
azaspiro]3 3theptanyi, 2-azaspiro{3. Sinonanyi, Z-methyl-2-azaspiro{3. Sinonanyl, 2~
azaspiro[4.5]decanyl, 2-methyl-2-azaspiro{4.5}decanyl, 2-oxa-azaspiro{3.4joctanyl, 2-oxa-
azaspirof3.4joctan-6-y, and the like. In the case of multicyclic heterocycloalkyl, only one of the
rings m the heterocycioalkyl  needs to be  non-aromatic  {eg, 4,56,7-

tetrahydrobenzofciisoxazolyi).

[0434] As used herein, the term “aryl” includes groups with aromaticity, including “conjugated,”

or multicychic systems with one or more aromatic rings and do not contain any heteroatom in the
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ring structure. The term aryl mcludes both monovalent species and divalent species. Examples of
aryl groups include, but are not limited to, phenyl, biphenyl naphthyl and the like. Conveniently,
an ary!l is phenyl

[04357 As used herein, the term “hetercarvl” 15 intended to inchude a stable 5-, 6-, or 7-membered
moneeyclic or 7-, 8-, 9-, 10-, 11- or 12-membered bicyclic aromatic heterceyclic ring which
consists of carbon atoms and one or more heteroatoms, ez, Lor 1-2or -3 or 1-4 or -5 or 1-6
heteroatoms, or eg., 1, 2, 3, 4, 5, or 6 heteroatoms, independently selected from the group
consisting of nitrogen, oxygen and sulfur. The nitrogen atom may be substituted or unsubstituted
(i.e., N or NR wherein R is H or cother substituents, as defined). The nitrogen and sulfur
heteroatoms may optionally be oxidised (7.e., N—O and S(Q)p, where p =1 or 2). It 1s to be noted
that total number of § and O atoms in the aromatic heterocycle is not more than 1. Examples of
heteroaryt groups include pyirole, furan, thiophene, thiazole, isothiazole, umidazole, triazole,
tetrazole, pyrazole, oxazole, isoxazole, pyridine, pyrazine, pyridazineg, pyrimidine, and the like.
Hetercaryl groups can also be fused or bridged with alicyclic or heterocyclic rings, which are not
aromatic so as to form a multicyclic system (e.g., 4,5,6,7-tetrahydrobenzo{clisoxazolyvi).

[0436] Furthermore, the terms “aryl” and “heteroaryl” include multicyelic arvl and heteroaryl
eroups, e.g., tricyclie, bicyclic, e.g., naphthalene, benzoxazole, benzodioxazole, benzothiazole,
benzoimidazole, benzothiophene, quinoling, isoquinoling, naphthyridine, indole, benzofuran,
purine, deazapurine, indolizine.

{04371 The cyvcloalkyl, heterocycloalkyl, aryl, or heteroary] ring can be substituted at one or more
ring positions {e.g., the ring-forming carbon or heteroatom such as Ny with such substituents as
described above, for example, alkyl, alkenyl, alkynyl, halogen, hydroxyl, alkoxy,
alkyicarbonyloxy, arylcarbonyloxy, alkoxvcarbonyloxy, aryloxycarbonyioxy, carboxylate,
alkylcarbonyl, alkylaminocarbonyl, aralkvlamimocarbonyl, alkenylaminocarbonyl, alkyicarbonyl,
arylcarbonyl, aralkylcarbonyl, alkenylcarbonyl, alkoxycarbonyl, aminocarbonyl,
alkylthiocarbonyl, phosphate, phosphonato, phosplinato, amine (mchuding alkylamino,
dialkylanuno,  arvlamine, darvlamine  and  alkylarylanmuno),  acylamine  (including
alkyicarbonylanuno, arvicarbonylamino, carbamoyl and ureido), amidino, mino, sulfhydryl,
alkylthio, arylthio, thiocarboxylate, sulfates, alkvisulfinyl, sulfonato, sulfamoyi, sulfonamado,
nitro, trifluoromethyi, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or beteroaromatic

motety. Arvl and hetercaryl groups can also be fused or bridged with alicyclic or heterocyclic
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rings, which are not aromatic so as to form a multicyclic system (eg, tetralin
methylenediony phenyl such as benzo[dif1,31dioxole-5-vi).

As used herein, the term “substituted,” means that any one or more hydrogen atoms on the
designated atom 1s replaced with a selection from the indicated groups, provided that the
designated atom’s normal valency is not exceeded, and that the substitution resulis in a stable
compound. When a substituent is oxo or keto {i.e., =0), then 2 hydrogen atoms on the atom are
replaced. Keto substituents are not present on aromatic moieties. Ring double bonds, as used
herein, are double bonds that are formed between two adjacent ring atoms {e.g., C=C, C=N or
N=N} “Stable compound” and “stable structure” are meant to indicate a compound that is
sufficiently robust to survive isolation to a useful degree of purity from a reaction mixture, and
formulation into an efficacious therapeutic agent.

[0438] When a bond to a substituent 1s shown to cross a bond connecting two atoms in a ring, then
such substituent may be bonded to any atom in the ring. When a substituent is listed without
mdicating the atom via which such substituent is bonded to the rest of the compound of a given
formula, then such substituent may be bonded via any atom in such formula. Combinations of
substituents and/or variables are permissible, but only if such combinations result in stable
compounds.

[04391 When any variable {e.g., R) occurs more than one time in any constituent or formula fora
compound, s definition at each occurrence i3 independent of its defintion at every other
occurrence. Thus, for example, if a group 18 shown to be substituted with 0-2 R moieties, then the
group may optionally be substituted with up to two R moieties and R at each occurrence 15 selected
independently from the definition of R. Also, combinations of substituents and/or variables are
permissible, but only 1f such combinations resalt in stable compounds.

[0440] As used herein, the term “hydroxy” or “hydroxyl” meludes groups with an -OH or (.
[0441] As used herein, the term “halo™ or “halogen”™ refers to fluoro, chloro, bromo and 1odo.
(0442} The term “haloalkyl” or “haloalkoxyl” refers to an alkyl or alkoxyl substituted with one or
more halogen atoms.

04437 As used herein, the term “optionally substituted haloalkyl” refers to unsubstituted haloatkyl
having designated substituents replacing one or more hydrogen atoms on one or more hydrocarbon
backbone carbon atoms. Such substituents can include, for example, alkyl, alkenyl, alkynyl,

halogen, hvdroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonviony, arvioxycarbonyloxy,
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carboxylate, alkylcarbonyi, arylcarbonyl, alkoxycarbonyl, aminocarbonyi, alkylaminocarbonyl,
dialkylaminocarbonyl, alkyithiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
(including alkylamine, dialkylamino, arylamino, diarylamine and alkvlarylamine), acylaming
{including alkylcarbonylamino, arylearbonylamino, carbamoy!l and ureido), amiding, iming,
sulfhydryl, alkyithio, arylthio, thiocarboxvlate, sulfates, alkylsulfinyl, sulfonato, sulfamovi
sulfonamido, mitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or
heteroaromatic moiety.

04447 As used herein, the term “alkoxy” or “alkexyl” mncludes substituted and unsubstituted
alkyl, alkeny! and alkyny! groups covalently linked to an oxygen atom. Examples of alkoxy groups
or alkoxyl radicals include, but are not limited to, methoxy, ethoxy, isopropyloxy, propoxy, butoxy
and pentoxy groups. Examples of substituted alkoxy groups include halogenated alkoxy groups.
The alkoxy groups can be substituted with groups such as alkenyl, alkynyl, halogen, hydroxyl,
alkyicarbonyloxy, arvicarbonvloxy, alkoxycarbonvioxy, arvioxycarbonyioxy, carboxylate,
alkylcarbonyl, arylcarbonyl, alkoxyearbonvl, ammocarbonyi, alkylaminocarbonyl,
diatkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
{including alkylamino, dialkylanuno, arviamimo, diarylamine, and alkylarvlamine), acylamino
(including alkylcarbonviamino, arylearbonylaminoe, carbamoy] and ureido), anudino, imino,
sulfhydryl, alkvlthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl,
sulfonamido, nitro, triflucromethyl, cyano, amdo, heterocyelyl, alkylaryl, or an aromatic or
heteroaromatic moteties. Examples of halogen substituted alkoxy groups mclude, but are not
Himited to, fluoromethoxy, difluoromethoxy, trifluoromethoxy, chioromethoxy, dichloromethoxy
and trichloromethoxy.

N »
s

[0445] As used herein, the expressions “one or more of A, B, or C,” “one or more A, B, or
“one or more of A, B, and C,” “one or more A, B, and C,” “selected from the group consisting of
AL B, and €7, “selected from A, B, and {7, and the like are used interchangeably and all refer io a
selection from a group consisting of A, B, and/or ) 1.e, one or more As, one or more Bg, one or
more Cs, or any combination thereof, unless indicated otherwise,

[0446] It 15 to be understood that the present disclosure provides methods for the synthesis of the
compounds of any of the Formulae described herein. The present disclosure also provides detailed
methods for the synthesis of vartous disclosed compounds of the present disclosure according o

the following schemes as well as those shown in the Examples.
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{04477 It 15 to be understood that, throughout the description, where compostiions are described
as having, including, or comprising specific components, it 1s contemplated that compositions also
consist essentially of, or consist of, the recited components. Similarly, where methods or processes
are described as having, including, or comprising specific process steps, the processes also consist
essentially of, or consist of, the recited processing steps. Further, 1t should be understood that the
order of steps or order for performing certain actions is immaterial so long as the invention remains
operable. Moreover, two or more steps or actions can be conducted simultaneously.

104487 K 1s to be understood that the synthetic processes of the disclosure can tolerate a wide
variety of functional groups, therefore various substituted starting materials can be used. The
processes generally provide the desired final compound at or near the end of the overall process,
although 1t may be desirable in certamn nstances to further convert the compound to a
pharmaceutically acceptable salt thereof.

(04497 It is to be understood that compounds of the present disclosure can be prepared in a variety
of ways using commmercially available starting materials, compounds known in the hiterature, or
from readily prepared intermediates, by employing standard synthetic methods and procedures
etther known to those skilled in the art, or which will be apparent to the skilled artisan m hight of
the teachings herein. Standard synthetic methods and procedures for the preparation of organic
molecules and functional group transformations and manipulations can be obtained from the
relevant scientific hiterature or from standard textbooks in the field. Although not limited to any
one or several sources, classic texts such as Smith, M. B., March, I, March’s Advanced Organic
Chemistry: Reactions, Mechanisms, and Structure, 5 edition, John Wiley & Sons: New York,
2001; Greene, T.W., Wuts, P.G. M., Protective Groups in Organic Synthesis, 3% edition, John
Wiley & Sons: New York, 1999, R Larock, Comprehensive Organic Transformations, YCH
Publishers (1989}, L. Fieser and M. Fieser, fieser and Fieser’s Reagents for Orgawic Synthesis,
John Wiley and Sons {1994); and L. Paquette, ed., Freyclopedia of Reagenis for Organic
Synthesis, Jobn Wiley and Sons (1995}, incorporated by reference herein, are useful and
recognized reference textbooks of organic synthesis known to those in the art

(04501 One of ordinary skill in the art will note that, during the reaction sequences and synthetic
schemes described herein, the order of certain steps may be changed, such as the introduction and
removal of protecting groups. One of ordinary skill in the art will recognize that certain groups

may require protection from the reaction conditions via the use of protecting groups. Protecting
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groups may also be used to differentiate similar functional groups i molecules. A hist of protecting
eroups and how to introduce and remove these groups can be found in Greene, TW ., Wuts, P.(G¢.
M., Protective Groups in Organic Synthesis, 3 edition, Yohn Wiley & Sons: New York, 1999,
(04517 s to be understood that, unless otherwise stated, any description of a method of treatment
mcludes use of the compounds to provide such treatment or prophylaxis as is described herein, as
well as use of the compounds to prepare a medicament to treat or prevent such condition. The
treatment includes treatment of human or non-human animals including rodenis and other disease
models.

(04521 As used herein, the term “subject” includes human and non-human animals, as well as cell
lines, cell cultures, tissues, and organs. In some embodiments, the subject s a mammal The
mammal can be e.g., a human or appropriate non-human mammal, such as primate, mouse, rat,
dog, cat, cow, horse, goat, camel, sheep or a pig. The subject can also be a bird or fowl. In some
embodiments, the subject is a human.

[0453] As used herein, the term “subject in need thereof” refers to a subject having a disease or
having an mcreased risk of developing the disease. A subject in need thereof can be one who has
been previously diagnosed or identified as having a disease or disorder disclosed herein. A subject
m need thereof can also be one who 1s suffering from a disease or disorder disclosed herein.
Alternatively, a subject in need thereof can be one who has an increased risk of developing such
disease or disorder relative to the population at large (1.e., a subject who 15 predisposed to
developing such disorder relative to the population at large). A subject in need thereof can have a
refractory or resistant a disease or disorder disclosed herein (i.e., a disease or disorder disclosed
herein that does not respond or has not vet responded to treatment). The subject may be resistant
at start of treatment or may become resistant during treatment. In some embodiments, the subject
i need thereof received and failed all known effective therapies for a disease or disorder disclosed
herein. In some embodiments, the subject in need thereof received at least one prior therapy.
[001] As used heren, the term “treating” or “treat” describes the management and care of a
patient for the purpose of combating a disease, condition, or disorder and includes the
admimistration of a compound of the present disclosure, or a pharmaceutically acceptable saly)
polymorph or solvate thereof, to alleviate the symptoms or complications of a disease, condition
or disorder, or to eliminate the disease, condition or disorder. The term “treat” can also include

treatment of a cell i vifro or an animal model. It is to be appreciated that references to “treating”
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or “treatment” inchude the alleviation of established symptoms of a condition. “Treating” or
“treatment” of a state, disorder or condition therefore includes: (1) preventing or delaying the
appearance of clinical symptoms of the state, disorder or condition developing in a human that
may be aftlicted with or predisposed to the state, disorder or condition but does not yet experience
or display clinical or subclinical symptoms of the state, disorder or condition, {2} intubiting the
state, disorder or condition, 1.e., arresting, reducing or delaying the development of the disease or
a relapse thereof (in case of maintenance treatment) or at least one clinical or subchinical symptom
thereof, or (3) relieving or attenuating the disease, 1.¢., causing regression of the state, disorder or
condition or at least one of tts clinical or subclinical symptoms.

[0454] It 15 to be understood that 3 compound of the present disclosure, or a pharmaceutically
acceptable salt, polymorph or solvate thereof, can or may also be used to prevent a relevant disease,
condition, or disorder, or used to identify suitable candidates for such purposes.

[0435] As used herein, the term “preventing,” “prevent,” or “protecting against” describes
reducing or eliminating the onset of the symptoms or complications of such disease, condition or
disorder.

(04561 All percentages and ratios used herewn, unless otherwise indicated, are by weight. Other
features and advantages of the present disclosure are apparent from the different examples. The
provided examples illustrate different componenis and methodology useful i practicing the
present disclosure. The examples do vot limit the claimed disclosure. Based oun the present
disclosure the skilled artisan can identify and employ other components and methodology useful
for practicing the present disclosure.

0457} In the synthetic schemes described heren, compounds may be drawn with one particolar
configuration for simphicity. Such particular configurations are not to be construed as hinuting the
disclosure to one or another isomer, tautomer, regioisomer or stereoisomer, nor does it exclude
mixtures of 1somers, fautomers, regioisomers of stereoisomers; however, it will be understood that
a given isomer, tautomer, regioisomer or sterecisomer may have a higher level of activity than
another isomer, tautomer, regioISOMer or steresisomer.

[0458] It 1s to be understood that one skilled in the art may refer to general reference texis for
detailed descriptions of known techniques discussed heremn or equivalent technigues. These texts
include Ausubel er al, Current Protocols in Melecular Biology, John Wiley and Sons, Inc. (2005},

Sambrook ef al., Molecular Cloning, A Laboratory Manual (3 edition), Cold Spring Harbor
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Press, Cold Spring Harbor, New York {2000}, Coligan er al., Current Protocols in fmmunology,
John Wiley & Sons, N.Y; Enna ef al. | Current Protocols in Pharmacology, John Wiley & Sons,
N.Y.; Fingl er al, The Pharmacological Basis of Therapeutics (1975), Remington's
Pharmaceutical Sciences, Mack Publishing Co., Faston, PA, 18™ edition (1990). These texts can,
of course, also be referred to in making or using an aspect of the disclosure.

104591 K is to be understood that the present disclosure also provides pharmaceutical compositions
comprising any compound described herein in combination with at least one pharmaceutically
acceptable excipient or carrier.

(04601 As used herein, the term “pharmaceutical composition” 1s a formulation containing the
compounds of the present disclosure in a form suitable for administration to a subject. In one
embodiment, the pharmaceutical composition is in bulk or in unit dosage form. The unit dosage
form 1s any of a variety of forms, including, for example, a capsule, an IV bag, a tablet, a single
pump on an aerosol inhaler or a vial. The quantity of active ingredient {e.g., a formulation of the
disclosed compound or salt, hydrate, solvate or isomer thereof) in a unit dose of composition 1s an
effective amount and is varied according to the particular treatment mvolved. One skilled in the
art will appreciate that it is sometimes necessary to make routine varations to the dosage
depending on the age and condition of the patient. The dosage will also depend on the route of
administration. A variety of routes are contemplated, including oral, pulmonary, rectal, parenteral,
transdermal, subcutaneous, miravenous, intramuscular, intraperitoneal, mbalational, buccal,
sublingual, intrapleural, intrathecal, intravasal, and the hke Dosage forms for the topical or
transdermal adminustration of a compound of this disclosure include powders, sprays, omntments,
pastes, creams, lotions, gels, solutions, patches and mhalants. In one embodiment, the active
compound 1s mixed under sterile conditions with a pharmaceutically acceptable carrier, and with
any preservatives, buffers, or propellants that are required.

[0461] As used herein, the term “pharmaceutically acceptable” refers to those compounds, anions,
cations, wmaterials, compositions, carriers, and/or dosage forms which are, within the scope of
sound medical judgment, suitable for use in contact with the tissues of human beings and animals
without excessive toxicity, wrritation, allergic response, or other problem or complication,
commensurate with a reasonable benefit/risk ratio.

(04627 As used herein, the term “pharmaceutically acceptable excipient” means an excipient that

is useful in preparing a pharmaceutical composition that is generally safe, non-toxic and neither
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biglogically nor otherwise undesirable, and includes excipient that 1s acceptable for veterinary use
as well as human pharmaceutical use. A “pharmaceutically acceptable excipient” as used in the
spectfication and claims includes both one and more than one such excipient.

046317 i 1s to be understood that a pharmaceutical composition of the disclosure s formulated to
be compatible with its intended route of administration. Examples of routes of administration
mchude parenteral, e.g., intravenous, mntradermal, subcutaneous, oral (e.g., ingestion), inhalation,
transdermal (topical), and transmucosal administration. Solutions or suspensions used for
parenteral, intradermal, or subcutaneous application can include the following components: a
sterile diluent such as water for injection, saline solution, fixed oils, polyethylene glycols,
glycerine, propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alechol
or methvl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such
as ethylenediaminetetraacetic acid; buffers such as acetates, citrates or phosphates, and agents for
the adjustment of tonicity such as sodium chloride or dextrose. The pH can be adjusted with acids
or bases, such as hydrochloric acid or sodwm hydroxide. The parenteral preparation can be
enclosed in ampoules, disposable syringes or multiple dose vials made of glass or plastic.

04647 His to be understood that a compound or pharmaceutical composition of the disclosure can
be administered to a subject in many of the weli-known methods currently used for
chemotherapeutic treatment. For example, a compound of the disclosure may be injected into the
blood stream or body cavities or taken orally or apphed through the skin with patches. The dose
chosen should be sufficient to constitute effective treatment but not so high as to cause
unacceptable side effects. The state of the disease condition {e.g., a disease or disorder disclosed
herein} and the health of the patient should preferably be closely monttored during and for a
reasonable period after treatment.

[0465] As used herein, the term “therapeutically effective amount”, refers 1o an amount of a
pharmaceutical agent to treat, ameliorate, or prevent an identified disease or condition, or {0 exhibit
a detectable therapeutic or inhabitory effect. The effect can be detected by any assay method known
m the art. The precise effective amount for a subject will depend upon the subject’s body weight,
size, and health; the nature and extent of the condiiton; and the therapeutic or combination of
therapeutics selected for adminmstration. Therapeutically effective amounts for a given sttuation
can be determined by routine experimentation that is within the skill and judgment of the clinician.

[0466] 1t 1s to be understood that, for any compound, the therapeutically effective amount can be
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estimated mitially either in cell culture assays, e.g., of neoplastic cells, or in animal models, usually
rats, mice, rabbits, dogs, or pigs. The animal model may also be used to determine the appropriate
concentration range and route of administration. Such information can then be used to determine
useful doses and routes for adminstration in humans. Therapeutic/prophylactic efficacy and
toxicity may be determined by standard pharmaceutical procedures in cell cultures or experimental
animals, e.g, EDsp (the dose therapeutically effective in 50% of the population) and LDsg (the
dose lethal to 50% of the population). The dose ratio between toxic and therapeutic effects is the
therapeutic index, and it can be expressed as the ratio, LDso/EDso. Pharmaceutical compositions
that exhibit large therapeutic indices are preferred. The dosage may vary within this range
depending upon the dosage form employed, sensitivity of the patient, and the route of
administration.

[0467] Dosage and adnmunistration are adjusted to provide sufficient levels of the active agent(s)
or to maintain the desired effect. Factors which may be taken into account include the severity of
the disease state, general health of the subject, age, weight, and gender of the subject, diet, time
and frequency of administration, drug combnation{s), reaction sensitivities, and
tolerance/response to therapy. Long-acting pharmaceutical compositions may be adminmstered
every 3 to 4 days, every week, or once every two weeks depending on half-life and clearance rate
of the particular formulation.

04681 The pharmaceutical composttions containing active compounds of the present disclosure
may be manufactured in a wanner that 1s generally known, ¢.2., by means of conventional mixing,
dissolving, granulating, dragee-making, levigating, emulsifymg, encapsulating, entrapping, or
iyophilising processes. Pharmaceutical compositions may be formulated in a conventional manner
ustng one or more pharmaceutically acceptable carriers comprising excipients and/or auxiliaries
that facilitate processing of the active compounds mto preparations that can be used
pharmaceutically. Of course, the appropriate formulation is dependent upon the route of
adnunistration chosen.

[0469] Pharmaceutical composttions suitable for injectable use include sterile aqueous solutions
{(where water soluble} or dispersions and sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersion. For intravenous administration, suitable carriers include
physiological saline, bacteriostatic water, Cremophor EL™ (BASF, Parsippany, N1} or phosphate

buffered saline (PBS). Tn all cases, the composition roust be sterile and should be fluid to the extent
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that easy syringeability exists. It must be stable under the conditions of manufacture and storage
and must 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 {for example, glycerol, propylene glycol, and liguid polyethylene glveol, and the hike), and
suitable mixtures thereof. The proper fluidity can be maintained, for example, by the use of a
coating such as lecithin, by the maintenance of the required particle size in the case of dispersion
and by the use of surfactants. Preveniion of the action of microorganisms can be achieved by
various antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic
actd, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, for
example, sugars, polyalcohols such as mannitol and sorbitol, and sodium chloride in the
composition. Prolonged absorption of the injectable compositions can be brought about by
mcluding in the composition an agent which delays absorption, for example, aluminum
monostearate and gelatin.

[0470] Sterile injectable solutions can be prepared by meorporating the active compound i the
required amourd n an appropriate solvent with one or a combination of ingredients enumerated
above, as required, followed by filtered sterilisation. Generally, dispersions are prepared by
meorporating the active compound into a sterile vehicle that contains a basic dispersion medium
and the required other ingredients from those enumerated above. In the case of sterile powders for
the preparation of sterile inyectable solutions, methods of preparation are vacuum drying and
freeze-drying that vields a powder of the active ingredient plus any additional desired ingredient
from a previously stertle-filtered solution thereof.

(04717 Oral compositions generally inclode an inert diluent or an edible pharmaceutically
acceptable carrier. They can be enclosed in gelatin capsules or compressed into tablets. For the
purpose of oral therapeutic administration, the active compound can be incorporated with
excipients and used in the form of tablets, troches, or capsules. Oral compositions can also be
prepared using a fhud carrier for use as a mouthwash, wherein the compound in the flud carrier
15 apphied orally and swished and expectorated or swallowed. Pharmaceutically compatible
binding agents, and/or adjuvant materials can be mcluded as part of the composition. The tablets,
pills, capsules, troches and the like can contain any of the following ingredients, or compounds of
a similar nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient

such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a
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lubricant such as magnesium stearate or Sterotes; a ghidant such as colloidal silicon dioxide; a
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, methyl
salicylate, or orange flavoring.

(0472} For admunistration by inhalation, the compounds are delivered in the form of an aerosol
spray from pressured container or dispenser, which contains a suitable propellant, e.g., a gas such
as carbon dioxide, or a nebuliser.

[04731 Systemic adnmunistration can also be by transmucosal or t{ransdermal means. For
transmucosal or transdermal administration, penetrants appropriate to the barrier to be permeated
are used 1n the formulation. Such penetrants are generally known in the art, and nelude, for
example, for transmucosal administration, detergents, bile salts, and fusidic acid derivatives.
Transmucosal administration can be accomplished through the use of nasal sprays or suppositories.
For transdermal administration, the active compounds are formulated into omntments, salves, gels,
or creams as generally known in the art.

[0474] The active compounds can be prepared with pharmaceutically acceptable carriers that will
protect the comopound against rapwd elimination from the body, such as a controlled release
formulation, including implants and nucroencapsulated delivery systems. Biodegradable,
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrnides, polyglycolic
acid, collagen, polvorthoesters, and polylactic acid. Methods for preparation of such formulations
will be apparent to those skilled in the art. The materials can also be obtained commercially from
Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal suspensions {(including iposomes
targeted to mfected cells with monoclonal antibodies to viral antigens) can also be used as
pharmaceutically acceptable carniers. These can be prepared according to methods known to those
skilled 1 the art, for example, as deseribed m U8, Pat. No. 4,522 811,

[0475] It 1s especially advantageous to formulate oral or parenteral compositions m dosage unit
form for ease of admmnsstration and uniformity of dosage. Dosage umit form as used herein refers
to physically discrete units suited as unitary dosages for the subject to be treated; each unit
containing a predetermined quantity of active compound calculated to produce the desired
therapeutic effect m association with the requared pharmaceutical casrier. The specification for the
dosage unit forms of the disclosure are dictated by and divectly dependent on the umque
characteristics of the active compound and the particular therapeutic effect to be achieved.

[0476] In therapeutic applications, the dosages of the pharmaceutical compositions used in

176



WO 2023/039505 PCT/US2022/076164

accordance with the disclosure vary depending on the agent, the age, weight, and clinical condition
of the recipient patient, and the experience and judement of the clinician or practitioner
administering the therapy, among other factors affecting the selected dosage. Generally, the dose
should be sufficient to result in slowing, and preferably regressing, the symptoms of the disease or
disorder disclosed herein and also preferably causing complete regression of the disease or
disorder. Dosages can range from about 0.01 mg/ke per day to about 5000 mg/ke per day. In
preferred aspects, dosages can range from about 1 mg/kg per day to about 1000 mg/kg per day. In
an aspect, the dose will be in the range of about 0.1 mg/day to about 50 g/day; about 0.1 mg/day
to about 25 g/day; about 0.1 mg/day to about 10 g/day; about 0.1 mg to about 3 g/day; or about
0.1 mg to abeut 1 g/day, in single, divided, or continuous doses {which dose may be adjusted for
the patient’s weight in kg, body surface area in m® and age in years). An effective amount of a
pharmaceutical agent is that which provides an objectively identifiable improvement as noted by
the clinician or other qualified observer. Improvement in survival and growth indicates regression.
As used herein, the term “dosage effective manner” refers to amount of an active compound to
produce the desired biological effect in a subject or ceil.

[0477] Tt 1s to be understood that the pharmaceutical compositions can be included in a container,
pack, or dispenser together with instructions for administration.

[0478] It 1s to be understood that, for the compounds of the present disclosure being capable of
further forming salts, all of these forms are also conteraplated within the scope of the claimed
disclosure.

[0479] As used herein, the term “pharmaceutically acceptable salts” refer to derivatives of the
compounds of the present disclosure wherein the parent compound is modified by making acid or
base salts thereof. Examples of pharmaceuatically acceptable salts include, but are not Iimited to,
mineral or organic acid salts of basic residues such as amines, alkal or organic salts of acidic
residues such as carboxylic acids, and the hike. The pharmaceutically acceptable salts include the
conventional non-toxic salts or the gquaternary ammonium salts of the parent compound formed,
for example, from non-toxic inorganic or organic acids. For example, such conventional non-toxic
salts mclude, but are not fimited to, those dertved from norganic and organic acids selected from
Z-acetoxybenzote, 2-hydroxyethane solfonic, acetic, ascorbic, benzene sulfomc, benzoic,
bicarbonic, carbonic, citric, edetic, ethane disulfonic, 1,2-ethane sulfonic, fumaric, glucoheptonic,

eluconic, glutamic, glycolic, glycollvarsanilic, hexylresorcinic, hvdrabamic, hydrobromic,
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hydrochioric, hydroiodic, hydroxymaleic, hydroxynaphthoic, isethionic, lactic, lactobionic, lauryl
sulfonic, maleic, malic, mandelic, methane sulfonic, napsylic, nitric, oxalic, pamoic, pantothenic,
phenylacetic, phosphoric, polygalacturonic, propionic, salicylic, stearic, subacetic, succinic,
sulfamic, sulfanilic, sulfuric, tannic, fartaric, toluene sulfonic, and the commonly occurring amine
acids, e.g., slycine, alanine, phenylalanine, arginine, etc.

(04801 In some embodiments, the pharmaceutically acceptable salt is a sodium salt, a potassium
sait, a calcium salt, a magnesium salt, a diethylamine salt, a choline salt, a meglumine salt, a
benzathine salt, a tromethamine salt, an ammonia salt, an arginine salt, or a lysine salt.

04811 Other examples of pharmaceutically acceptable salts include hexanoic acid, cyclopentane
propiontc acid, pyruvic acid, malonic acid, 3-(4-hyvdroxybenzoylybenzoic acid, cinnamic acid, 4-
chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-toluenesuifonic acid, camphorsulfonic
acid,  4-methylbicyclo-[2 2.2}-oct-2-ene-1-carboxylic  acid,  3-phenylpropionic  acid,
trimethylacetic acid, tertiary butylacetic acid, muconic acid, and the like. The present disclosure
also encompasses salts formed when an acidic proton present in the parent compound either is
replaced by a metal ion, e.g, an alkali retal 1on, an alkaline earth ion, or an alunminuro ton; or
coordinates with an orgamic base such as ethanolamine, diethanolamine, triethanolamine,
tromethamine, N-methyiglucamine, and the like. In the salt form, it 1s understood that the ratio of
the compound to the cation or anion of the salt can be 1.1, or any ratio other than 1:1, e.g, 3:1,
2:1, 12, 0r 123

[0482] It1s to be understood that all references to pharmaceutically acceptable salts include solvent
addition forms {solvates} ot crystal forrus (polvmorphs) as defined herein, of the same salt.
[0483] The compounds, or pharmaceutically acceptable salts thereof, are administered orally,
nasally, transdermally, pulmonary, inhalationally, buccally, sublingually, wiraperitoneally,
sebcutaneously, intrarmuscularly, intravenously, rectally, mtrapleurally, ntrathecally and
parenterally. In one embodiment, the compound 1s administered orally. One skilted i the art will
recognize the advantages of certain routes of admunstration,

[0484] The dosage regimen utilising the compounds is selected in accordance with a variety of
factors including type, species, age, weight, sex and medical condition of the patient; the severity
of the condiiion to be treated; the route of administration; the renal and hepatic function of the
patient; and the particular compound or salt thereof employed. An ordinarily skilled physician or

veterinanan can readily determine and prescribe the effective amount of the drug required to
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prevent, counter, or arrest the progress of the condition.
[0485] Techmques for formulation and administration of the disclosed compounds of the

0 edition, Mack

disclosure can be found in Remingion: the Science and Practice of Pharmacy, 19
Publishing Co., Easton, PA (1995). In some embodiments, the compounds described herein, and
the pharmaceutically acceptable salts thereof, are used in pharmaceutical preparations in
combination with a pharmaceutically acceptable carrier or diluent. Suitable pharmaceutically
acceptable carriers include inert solid fillers or diluents and sterile agueous or organic solutions.
The compounds will be present in such pharmaceutical compositions in amounts sufficient o
provide the desired dosage amount in the range described herein.

(04861 All percentages and ratios used herein, unless otherwise indicated, are by weight. Other
features and advantages of the present disclosure are apparent from the different examples. The
provided examples illustrate different components and methodology useful in practicing the
present disclosure. The examples do not limit the claimed disclosure. Based on the present
disclosure the skilled artisan can identify and employ other components and methodology useful
for practicing the present disclosure.

(0487} In the synthetic schemes described herein, compounds may be drawn with one particular
configuration for simplicity. Such particular configurations are not to be construed as hinuting the
disclosure to one or another isomer, tautomer, regioisomer or sterecisomer, nor does it exclude
mixtures of 1somers, automers, regioisomers or stereoisomers; however, it will be understood that
a given isomer, tautomer, regioisomer or sterecisomer may have a higher level of activity than
another isomer, tautomer, TEgICISOMEr OF StETeiSomer.

0483} All publications and patent documents cited herein are incorporated herein by reference as
if each such publication or document was specifically and individually indicated to be incorporated
herem by reference. Citation of publications and patent documents 1s not mtended s an admission
that any 15 pertinent prior art, nor does it constitute any admission as to the contents or date of the
same. The invention having now been described by way of written description, those of skill in the
art will recognize that the mmvention can be practiced i a variety of embodiments and that the
foregoing description and examples below are for purposes of tllustration and not limitation of the

claims that follow.

Fxemplary Embodiments

179



WO 2023/039505 PCT/US2022/076164

{04891 Embodiment 1. A compound of Formula (O}

0
an isomer thereof, or a pharmaceutically acceptable sali thereof, wherein:

Xis CRY or N:

R¥ is H, halogen, cyano, oxo, OH, C1-Cs alkyl, €2-Cs alkenyl, Cr-Cs alkynyl, or €C1-Cs
alkoxy, wherein the C1-Cs alkyl, C-Cs alkenyl, {3-Cs alkynyl, or Ci1-Ce alkoxy 15 optionally
substituted with one or more halogen, cyans, oxo, or OH,

W!is N or CRVE

R™!is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C2-Ce alkynyl;

Wis N or CRV,

R™ is H, halogen, {1-Cs allcyl, C-Cs alkenyl, or C2-Ce alkynyl, wherein the C1-Cs alkyl,
C7-Cs alkenyl, or Co-Ce alkynyl is optionally substituted with one or more halogen;

W is N or CRW?;

R™3 is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C-Cs alkynyl;

Wtis N or CRY,

R¥*1is H, halogen, C1-Cs alkyl, Co-Cs alkenyl, C2-Cs alkynyl, or 8{C-Cs atkyl);

RYis H, Ci-Co alkyl, Ca-Ce alkenyl, C2-Cs alkynyl, Ci-Ce alkoxy, C3-Cha eycloalkyl, 3- to
12-membered heterocyeloalkyl, Cs-Cio aryl, or S- to 10-membered heteroaryl, wherein the C1-Cs
alkyt, Cr-Ce alkenyl, -Cs alkynyl, C-Ce alkoxy, Ci-Ci2 cycloalkyl, 3- to 12-membered
heterocycloalkyl, Ce-Cro aryl, or 5- to 10-rmembered heteroaryl s optionally substituted with one
or more R4,

each R* independently is halogen, cyano, oxo, OH, NH,, NHC(=0)Y0(C1-Cs alkyl), N(Ci-
Cs alkylh, Ci-Cs alkyl, C2-Cs alkenyl, Co-Cs alkynyl, Ci-Cs alkoxy, C5-Cia eycloalkyl, 3- to 12-
membered heterocycloalkyl, Ce-Cio aryl, or 5- to 10-membered heteroaryi;

R? is H, halogen, cyano, oxo, OH, Ci-Cs alkyl, $2-Ce alkenyl, Cr-Cs alkynyl, or Ci-Cs

alkoxy;
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R’ 1s H, halogen, cyano, oxo, OH, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or C1-Co
alkoxy: or

R'and R together with the intervening atoms, form a 4- to 12-membered heterocycloalkyl
optionally substituted with one or more oxg;

XD ois SNRELE LCEOQINRAME ONRYCEO)-F, NRYMCEOHO-F, NRMN=CF,
NRMCENRM-# NRMCENHINRY - NRAUC(EGINRY - -S(=0RNRY - or -NR¥IS(=0);-
* wherein ¥ denotes attachment to A;

R independently is H, S(=0pR*% C;-Cs alkyl, C2-Cs alkenyl, Co-Ce alkynyl, Ci-Cs
alkoxy, C3-Crz evcloalkyl, 3- to 12-membered heterocyeloalkyl, Ce-Cio aryl, or 5- to 16-membered
hetercaryl, wherein the C1-Cs alkyl, Co-Cs alkenyl, (»-Cs alkynyl, Ci-Ce alkoxy, C:-Ci
cycloalkyl, 3- to 12-membered heterccycloalkyl, Ce-Cio aryl, or 5~ to 10-membered heteroaryl is
optionally substituted with one or more RX!%,

each R*!® independently is halogen, C1-Ce alkyl, or 3- to 12-membered heterocycloalkyl,
wherem the C1-Cs alkyl, or 3- 1o 12-membered heterocyeloalkyl 1s optionally substituted with one
or more halogen,;

A 18 C1-Cs alkyl, C3-Cip eycloalkyl, 3- to 12-membered heterocycloalkyl, Cs-Cio aryl, 5-
to 10-membered heteroaryl, (Ci-Cs alkyl}-{Cs-Cya eveloalkyly, (Ci-Cs alkyD)-(3-~ to 1 2Z-membered
heterocycloalkyl), ~(Ci-Ce alkyD-{Cs-Cio aryl), or ~(C-Ce alkyl)-{5~ to 10~-membered hetercaryl),
wherein the C-Cs alkyl, Cs-Ciz cycloalkyl, 3- to 12-membered heterocycloalkyl, Ce-Cio aryl, 5-
to 10-membered hetercaryl, -{C1-Co alkyl}-(C3-Crz eycloalkyl), {(Ci-Co alkyly-(3- 1o 12-membered
heterocyeloalkyl), -{C:i-Ce alkyl}-{Ce-Cio aryl), or -(C1-Cs alkyl)-(5- to 10-membered hetercaryl)
is optionally substituted with one or more R,

each R* independently is halogen, cyano, oxo, OH, ORA, NH,, NHRA N(RMY,, (=NjRAL
C1-Cs alkyl, Tr-Cs alkenyl, Cr-Cs alkyoyl, C1-Cs alkoxy, Ca-Crz cvcloalkyl, 3~ to 12-membered
heterocycloalkyl, Cs~Cie arvl, or 5- to 10-membered hetercaryl, wherein the C1~Cs alkyl, T0-Cs
alkenyl, Co-Cs alkynyl, C1-Cs alkoxy, Us-Coo cycloalkyl, 3- 10 12-membered heterocycloalkyl, Ce-
Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one or more R*Y;

each R* independently is halogen, cyano, oxo, OH, OR?, NH, NHR* N{R*),
C=OIRY, C1-Cs alkyl, Cr-Co alkenyl, C-Co alkynyl, C1-Cs alkoxy, T3-Ciz eycloalkyl, 3- to 12-
membered heterocycloalkyl, Co-Cio aryl, or 5- to0 10-membered hetercaryl, wherein the C1-Ce

allkvl, ©2-Cs alkenyl, Ci-Cs alkvnvi C1-Cs alkoxy, Cs-Cp cycloalkyl, 3- to 12Z-membered
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heterocycloaikyl, Cs-Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one
or more R*; and
each R** independently is halogen, cyano, OH, NH), N(R*);, C=ORY, C1-Cs alkyl, Cs-
s alkenyl, or Co-Cs alkynyl,
wherein R* is €1-Cs alkyl, {o-Cs alkenyl, or Cr-Ce alloynyl.
(04901 Embodiment 2. A compound of Formula (')
Ry

H
;o

RE N

i a
x N S N

A
Y

)
an isomer thereof, or a pharmaceutically acceptable salt thereof, wherein:

wlis Nor CRY;

R¥!is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or Cr-Cs alkynyl;

W2 is N or CRY?%

R¥? is H, halogen, C1-Ce alkyl, C3-Cs alkenyl, or Cr-Cs alkynyl, wherein the C1-Cs alkyl,
C:-Cs alkenyl, or C3-Cs alkynyl is optionally substituted with one or more halogen;

W is N or CRYY;

R™ is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl;

W4 is N or CRW:

RW4 s H, halogen, C1-Ce alkyl, Ca-Cs alkenyl, Cr-Cs alkynyl, or S(C1-Cs alkyl):

Riis H, Ci-Cs alkyl, Co-Cs alkenyl, C2-Cs alkynyl, C1-Cs alkoxy, Cs-Cia cycloalkyl, 3- to
12-membered heterocycloalkyl, Ce-Cio aryl, or 5~ to 10-membered heteroaryl, wheremn the Ci-Cs
alkyl, C2-Cs alkenyl, C3-Ce alkynyl, C-Cs alkoxy, 3-Ci cycloalkyl, 3~ to 12-membered
heterocycloalkyl, Ce-Cio aryl, or 5~ to 10-membered heteroaryl 1s optionally substituted with one
or more R

each Ri? independently 15 halogen, cyano, oxo, OH, NH,, NHC(E=OO(CH-Cs alkyl), N(C-
Cs alkyly, C-Cs alkyl, $r-Cs alkenyt, Co-Cs alkynyl, C4-Cs alkoxy, C3-Cyy cycloalkyl, 3- to 12-

membered heterccycloalkyl, Cs-Cio aryl, or 5- to 10-membered heteroaryi;
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R? 15 H, halogen, cyano, oxo, OH, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or C1-Co
alkoxy;

R’ 15 H, halogen, cyano, oxo, OH, C1-Cs alkyl, C3-Cs alkenyl, C2-Cs alkynyl, or C1-Co
alkoxy; or

R' and RY, together with the intervening atoms, form a 4- to 12-membered heterocycloalkyl
optionally substituted with one or more oxg;

X' s SNRMLE LCEOINRME D NRIICEQ)-F, SNRMCEOHO-F, NRIIN=C-F) -
NRMCENRM - NRMCENHINRY ) NRAMC(EOINRY - -S(=0RpNRM - or -NR¥IS(=0);-
* wherein ¥ denotes attachment to A;

R*! independently is H, S(=0RR™* Ci-Cs alkyl, C2-Cs alkenyl, Cr-Cs alkynyl, Ci-Cs
alkoxy, C3-C1p evcloalkyl, 3- to 12-membered heterocyeloalkyl, Ce-Cro aryl, or 5- to 10-membered
hetercaryl, wherein the C-Cs alkyl, Co-Cs alkenyl, C»-Cs alkvnyl Ci-Cs alkoxy, (-Cp
cycloalkyl, 3- to 12-membered heterocycloalkyl, Ce-Cio aryl, or 5~ to 10-membered heteroaryl is
optionally substituted with one or more RYY

each R*¥ independently is halogen, Ci-Ce alkyl, or 3- to 12-membered heterocycioalkyl,
wheremn the Ci1-Cs alkyl, or 3- to 12-membered heterocycloalkyl 1s optionally substituted with one
or more halogen;

A 18 C1-Cs alkyl, C3-Cip eycloalkyl, 3- to 12-membered heterocycloalkyl, Cs-Cio aryl, S-
to 10-membered heteroaryl, (C1-Cs alkyl}-(Cs-Cyz evcloalkyly, -(C1-Cs alky -3~ to 1 Z-membered
heterocycloalkyl), ~(Ci-Ce alkyD-(Co-Cio aryl), or ~{(Ci-Co alkyvl)-{5~ to 10~-membered hetercaryl),
wherein the C-Cs alkyl, Cs-Ci2 cycloalkyl, 3- to 12-membered heterocycloalkyl, Ce-Cio aryl, 5-
to 10-membered hetercaryl, -(Cy-Cs alkyl-(Cs-Crz eycloalkyl), (Ci-Cs alkyly-(3- 1o 12-membered
heterocycloalkyl), ~(Ci-Cs alkyD-{Ts-Cio aryl), or «{(C1-Cs alkyl}-(5- to 10-membered heteroaryl)
is optionally substituted with one or more R

each R* independently is halogen, cyano, oxo, OH, ORA! NH,, NHRAL N(RA,, (=N)RAL
C1-Cs alkyl, Cr-Ce alkenyl, Cr-Cs alkynyl, Ci1-Cs alkoxy, Ca-Crz cycloalkyl, 3~ to 12-membered
heterocycloaikyl, Cs-Cio aryl, or 3- to 10-membered heteroaryl, wherein the C-Cs alkyl, (-Cs
alkenyl, Co-Ce alkynyl, C1-Cs alkoxy, T3-Cro cycloalkyl, 3- to 12-membered heterocycloalkyl, Ce-
Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one or more R*Y;

each R*' independently is halogen, cyano, oxo, OH, OR?, NH, NHR™, N{R*),
CEORM, C1-Cs alkyl, Cr-Cs alkenyl, Cr-Cs alkynyl, C1-Cs alkoxy, Ts-Cia cycloalkyl, 3- to 12-
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<

membered heterocycloalkyl, Cs-Cio arvi, or 5- to 10-membered heteroaryl, wherein the Ci-Cs
alkvl, €-Cs alkenyl, C-Cs alkvnyl C1-Cs alkoxy, Us-Ci cycloalkyl, 3- to 12-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one
or more R*; and

each R independently is halogen, cyano, OH, NH,, N(R*y, C(=0R?, C1-Cs alkyl, Ca-
Cs alkenyl, or $r-Ce alkynvl,

wherein R 15 €1-Cs alkyl, C2-Cs alkenyl, or Cr-Cs alkynyl.

(04917 Embodiment 3. A compound of Formula (I

M

an isomer thereof, or a pharmaceutically acceptable salt thereof, wherein:

Wlis Nor (RY):

R™ is H, halogen, {1-Cs alkyl, Co-Cs alkenyl, or U-Cs alkynyl;

W is N or CRY

R¥? is H, halogen, C1-Cs alkyl, C2-Ce alkenyl, or (2-Cs alkynyl, wherein the C1-Cs alkyl,
C2-Cs alkenvl, or C2-Cs alkynyl is optionally substituted with one or more halogen;

W is N or CRW:

R™? is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl;

W*is N or RV

R™* is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or S{Ci-Cs alkyl);

RYis H, Ci-Cs alkyl, $o-Cs alkenyl, (2-Cs alkynyl, C1-Cs alkoxy, C5-Cs cycloalkyl, 3- to
8-membered heterocycloalkyl, Cs-Cio arvl, or S- to 10-membered hetercaryl, wherein the C1-Cs
alkyl, C:-Co alkenyl, Co-Cs alkynyl, Ci-Ce alkoxy, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cie aryl, or 5- to 10-membered hetercaryl is optionally substituted with one
or more R

each R independently 15 halogen, cyano, oxo, OH, NHy, NHC(=0)Y3(C:-Cs alkyl), N(C-
Cs alkyly, C1-Cs alkyl, Cr-Cs alkenyl, Co-Cs alkyayl, Ci-Ce alkoxy, Cs-Cs cycloalkyl, 3- to 8-

membered heterocycloalkyl, Cs-Cio aryl, or S- to 10-membered heteroaryl;
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R? is H, cyano, oxo, OH, C1-Cq alkyl, Co-Ce alkenyl, C2-Cs alkynyl, or C1-Cs alkoxy;

X' is SNRAE D LCEOINRTLE D ONRMCEON, NRYCEQIO-F, NRIIN=C -
NR¥IC(=NH)-*, -NRYCENNRY - # NRYC=0INRYL* -§(E=0RNRY-# o -NR¥S(=0)-%,
wherein * denotes attachment to A;

R* s H, S(=0pRYM 4-Cs alkyl, C-Cs alkenyl, C2-Cs alkynyl, C1-Cs alkoxy, Ci-Cs
cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio arvl, or 5- to 10-membered heteroaryl,
wherein the C;-Cs alkyl, (5-Cs alkenyl, C5-Cs alkynyl, C1-Cs alkoxy, C5-Cx cycloalkyl, 3- to 8-
membered heterocycloalkyl, Ce-Cio aryl, or 5- to 10-membered heteroary! is optionally substituted
with one or more R*'%;

each R™ independently is halogen, C1-Ce alkyl, or 3- to 8-membered heterocycioalkyl,
wherein the Ci-Cs alkyl, or 3~ to 8-membered heterocycloalkyl is optionally substituted with one
or more halogen;

A 1s Ci-Ce alkyl, C1-Cs cycloalkyl, 3- to 8-membered heterocycloatkyl, Co-Cip arvl, 3- to
10-membered heteroaryl, (Ci-Cs alkyl-{Cs-Cs eycloalkyl), ~{Ci-Cs alkyl}-(3- to 8-membered
heterocycloalkyl), -(C1-Cs alkvl-(Cs-Cro aryl), or -(C1-Cos alkyi-{5- to 10-membered heteroaryl),
wheremn the C3-Cse alkyl, Cs3-Ca cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 3- to
10-membered hetercaryl, ~(Ci-Ce alkyD-(Ts-Ca cycloalkyl), -(Ci-Cs alky-(3- 1o 8-membered
heterocycloalkyl), -(Ci-Ce alkyD-(Cs-Cro aryl}, or {C1-Ce alkyh-(5- 1o 10-membered heteroaryl)
is optionally substituted with one or more R?;

each R* independently is halogen, cyano, oxo, OH, ORA NHy, NHRA N(RA' ), (=N)R*!,
Ci-Ce alkyl, Cr-Cs alkenyl, $r-Ce alkynyl, C1-Cs alkoxy, C3-Cs evcloalkyl, 3~ to 8-membered
heterocycloaikyl, Cs-Cro aryl, or 5- 1o 10-membered hetercaryl, wherein the C1-Cs alkyl, Co-Cs
alkenyl, Co-Cs alkynyl, Ci-Cs alkoxy, C5-Cs cycloalkyl 3- to B-membered heterocycloalkyl, Cs-
Ci aryl, or 5- to 10-membered heteroaryl is optionally substituted with one or more R

each RA! independently is halogen, cyano, oxo, OH, ORA NH, NHRA? N(R*%)p,
CE=0RM, C-Cy alkyl, C2-Co alkenyl, Ca-Cs alkynyl, C1-Co alkoxy, Ti-Cs cycloalkyl, 3- to 8-
membered heterocycloalkyl, Co-Cio aryl, or 5- to 10-membered heteroarvl, wherein the Ci-Cs
alkyl, C2-Cs alkenyl, CxCe alkynyl, Ci-Cs alkoxy, C3-Cs cycloalkyl, 3- to &membered
heterocycloaikyl, Co-Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one

or more R and
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each R independently is halogen, cyano, OH, NH,, N(R*);, C(=MRY, C1-Cs alkyl, Cs-
Cs alkenyl, or Co-Cs alkynyl,
wherein R*? is €1-Cs alloyl, Co-Cs alkenyl, or {2-Ce alkynyl.

(0492} Embodiment 4. A compound of Formula (1)

ar)
an 1somer thereof, or a pharmaceutically acceptable salt thereof, wherein:

Xis CRR or N;

R is H, halogen, cvano, oxo, OH, Ci-Ce alkyl, C3-Ce alkenyl, Ca-Cs allynyl, or Ci-Cs
alkoxy, wherein the C1-Cs alkyl, (5-Cs alkenyl, Co-Cs alkynyl or Ci-Cs alkoxy is optionally
substituted with one or more halogen, cyano, oxo, or OH,

Wlis Nor (RY):

R™ is H, halogen, {1-Cs alkyl, Co-Cs alkenyl, or U-Cs alkynyl;

W is N or CRYY,

R¥? is H, halogen, C1-Cs alkyl, C2-Ce alkenyl, or (2-Cs alkynyl, wherein the C1-Cs alkyl,
C2-Cs alkenvl, or C2-Cs alkynyl is optionally substituted with one or more halogen;

W is N or CRW:

R™? is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl;

W*is N or RV

R™* is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or S{Ci-Cs alkyl);

RYis H, Ci-Cs alkyl, $o-Cs alkenyl, (2-Cs alkynyl, C1-Cs alkoxy, C5-Cs cycloalkyl, 3- to
8-membered heterocycloalkyl, Cs-Cio arvl, or S- to 10-membered hetercaryl, wherein the C1-Cs
alkyl, C:-Co alkenyl, Co-Cs alkynyl, Ci-Ce alkoxy, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cie aryl, or 5- to 10-membered hetercaryl is optionally substituted with one
or more R

each R independently 15 halogen, cyano, oxo, OH, NHy, NHC(=0)Y3(C:-Cs alkyl), N(C-
Cs alkyly, C1-Cs alkyl, Cr-Cs alkenyl, Co-Cs alkyayl, Ci-Ce alkoxy, Cs-Cs cycloalkyl, 3- to 8-

membered heterocycloalkyl, Cs-Cio aryl, or S- to 10-membered heteroaryl;
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R? is H, cyano, oxo, OH, C1-Cq alkyl, Co-Ce alkenyl, C2-Cs alkynyl, or C1-Cs alkoxy;

X' is SNRAE D LCEOINRTLE D ONRMCEON, NRYCEQIO-F, NRIIN=C -
NR¥IC(ENH)-* -NRYCENHINRS A NRYICE=OINRYL* S(=01NRY-#* or -NR¥S(=0)-*,
wherein * denotes attachment to A;

R* s H, S(=0pRYM 4-Cs alkyl, C-Cs alkenyl, C2-Cs alkynyl, C1-Cs alkoxy, Ci-Cs
cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio arvl, or 5- to 10-membered heteroaryl,
wherein the C;-Cs alkyl, (5-Cs alkenyl, C5-Cs alkynyl, C1-Cs alkoxy, C5-Cx cycloalkyl, 3- to 8-
membered heterocycloalkyl, Ce-Cio aryl, or 5- to 10-membered heteroary! is optionally substituted
with one or more R*'%;

each R™ independently is halogen, C1-Ce alkyl, or 3- to 8-membered heterocycioalkyl,
wherein the Ci-Cs alkyl, or 3~ to 8-membered heterocycloalkyl is optionally substituted with one
or more halogen;

A 1s Ci-Ce alkyl, C1-Cs cycloalkyl, 3- to 8-membered heterocycloatkyl, Co-Cip arvl, 3- to
10-membered heteroaryl, (Ci-Cs alkyl-{Cs-Cs eycloalkyl), ~{Ci-Cs alkyl}-(3- to 8-membered
heterocycloalkyl), -(C1-Cs alkvl-(Cs-Cro aryl), or -(C1-Cos alkyi-{5- to 10-membered heteroaryl),
wheremn the C3-Cse alkyl, Cs3-Ca cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 3- to
10-membered hetercaryl, ~(Ci-Ce alkyD-(Ts-Ca cycloalkyl), -(Ci-Cs alky-(3- 1o 8-membered
heterocycloalkyl), -(Ci-Ce alkyD-(Cs-Cro aryl}, or {C1-Ce alkyh-(5- 1o 10-membered heteroaryl)
is optionally substituted with one or more R?;

each R* independently is halogen, cyano, oxo, OH, ORA NHy, NHRA N(RA' ), (=N)R*!,
Ci-Ce alkyl, Cr-Cs alkenyl, $r-Ce alkynyl, C1-Cs alkoxy, C3-Cs evcloalkyl, 3~ to 8-membered
heterocycloaikyl, Cs-Cro aryl, or 5- 1o 10-membered hetercaryl, wherein the C1-Cs alkyl, Co-Cs
alkenyl, Co-Cs alkynyl, Ci-Cs alkoxy, C5-Cs cycloalkyl 3- to B-membered heterocycloalkyl, Cs-
Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one or more R

each RA! independently is halogen, cyano, oxo, OH, ORA NH, NHRA? N(R*%)p,
CE=0RM, C-Cy alkyl, C2-Co alkenyl, Ca-Cs alkynyl, C1-Co alkoxy, Ti-Cs cycloalkyl, 3- to 8-
membered heterocycloalkyl, Co-Cio aryl, or 5- to 10-membered heteroarvl, wherein the Ci-Cs
alkyl, C2-Cs alkenyl, CxCe alkynyl, Ci-Cs alkoxy, C3-Cs cycloalkyl, 3- to &membered
heterocycloaikyl, Co-Cip aryl, or 5- to 10-membered hetercaryl 1s optionally substituted with one

or more R and
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each R independently is halogen, cyano, OH, NH,, N(R*);, C(=MRY, C1-Cs alkyl, Cs-
Cs alkenyl, or Co-Cs alkynyl,

wherein R*? is €1-Cs alloyl, Co-Cs alkenyl, or {2-Ce alkynyl.

04931 Embodiment 5. The compound of any one of the preceding embodiments, wherein
Xis CRY

104941 Embodiment 6. The compound of any one of the preceding embodiments, wherein
Xis N

104951 Embodiment 7. The compound of any one of the preceding embodiments, wherein:

wtis CRW

R¥!is H, halogen, or C1-Cs alkyl;
W is N or CRY%

R™? is H, halogen, or C;-Cs alkyl;
W is N or CRW?;

RW is H, or halogen;

Wi N or CRWYS

R%*is H, or halogen;

R!is H, or Ci-Cs alkyl, wherein the C1-Cs alkyl is optionally substituted with one or more

each R is cyano;

R? is H, or cyano,

X s -NRMLE | LC(=0INRY - NRMCEO*, or -NRUC(=NH}-*, wherein * denotes
attachment to A;

RX s H;

A s To-Cio aryl, 5- to 10-membered hetercaryl, -(Ci-Ce alkyl}-{(3- to 8-membered
heterocycloalkyl), or -(Cy-Cs alkyh-(5- to 10-membered hetercaryl), wherein the Ce-Cio aryl, 5-
to 10-membered hetercaryl, ~(C1-Cs alky)-(3- to 8-membered heterocycloalkyl), or «{C-Cs alkyl)-
{5- to 10-membered heteroaryl} is optionally substituted with one or more R,

each R* independently is halogen, OH, OR*! NHRM N(R*'Y, C1-Cs alkyl, Ti-Ce alkony,
or C5-Cy cycloatkyl, wherein the y-Cs alkyl, Ci-Co alkoxy, or Cs-Cs cycloalkyl 15 optionally

substituted with one or more R*';
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each R*! independently is halogen, cyano, oxo, OH, OR*?, NH., or Ci-Cs alkyl, wherein

the (1-Cs alkyl is optionally substituted with one or more R*; and

each R** independently is halogen, OH, or C1-Cs alkyl.

[0496]1 Embodiment 8.
w'is CR™.

(04971 Embodiment 9.
R¥UsH

104987 Embodiment 10.
R™! s halogen.

04991 Embodiment 11.
W is CH.

[0500] Embodiment 12.
W!is N

[0501] Embodument 13.
R¥Eis €4-Co alkyl.
(05027 Embodiment 14.

The compound of any one of the preceding embodiments, wherein

The compound of any one of the preceding embodiments, wherein

The compound of any one of the preceding embodiments, wherein

The compound of any one of the preceding embodiments, wherein

The compound of any one of the preceding embodiments, wherein

The compound of any one of the preceding embodiments, whereimn

The compound of any one of the preceding emnbodiments, wherein

R™! i halogen, Ci-Cs alkyl, C2-Cs alkenyl, or Cr-Cs alkynyl,

(05031 Embodiment 15
W2is N

{05041 Embodiment 16.
w2 is CR™2.

{05051 Embodiment 17.
R¥ s H.

[0506] Embodiment 18
RY? is halogen.

(05077 Embodiment 19,
Wis CH.

(05081 Embodiment 20.
Cs alkyl

[05091 Embodiment 21.
W2 is C{CHs).

The compound of any one of the preceding embodiments, wherein

The compound of any one of the preceding embodiments, wherein

The compound of any oune of the preceding embodiments, wherein

The compound of any one of the preceding embodiments, wheren

The compound of any one of the preceding embodiments, wherein

. . . ) 3
The compound of any one of the preceding embodiments, RV is Ci-

The compound of any one of the preceding embodiments, wherein
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[0510] Embodiment 22

PCT/US2022/076164

The compound of any one of the preceding embodiments,

wherein

RW"? is halogen, Ci-Cs alkyl, C3-Cs alkenyl, or C2-Cs alkynyl, wherein the C1-Cs alkyl, Co-Cs

alkenyl, or C2-Cs alkynyl 1s optionally substituted with one or more halogen.

[05111 Embodiment 23.

W'is CH, W is C(CHa).

(05121 Embodiment 24,
W is CRW

(05131 Embodiment 25,
BRW s H.

(05141 Embodiment 26.
Wis CH.

[0515] Embodiment 27
W is N

[0516] Embodiment 28
RW? 15 halogen.

[0517] Embodiment 29.

The compound of any one of the preceding embodiments,

The compound of any one of the preceding embodiments,

The compound of any one of the preceding embodiments,

The compound of any one of the preceding embodiments,

The compound of any one of the preceding embodiments,

The compound of any one of the preceding embodiments,

The compound of any one of the preceding embaodiments,

RW? is C1-Cs alkyl, €2-Cs alkenyl, or C2-Cs alkynyl.

(05181 Embodiment 30,
W is CR™,

(05191 Embodiment 31
R s H.

(0520 Embodiment 32.
W is CH.

[0521] Embodiment 33.
Whis N.

[0522] Embodiment 34,
R™ 5 halogen.

[0523] Embodiment 35,

The compound of any one of the preceding embodiments,

The compound of any one of the preceding embodiments,

The compound of any one of the preceding embodiments,

The compound of any one of the preceding embodiments,

The compound of any one of the preceding embodiments,

The compound of any one of the preceding embodiments,

RY4 is C1-Cs alkyl, Co-Co alkenyl, €2-Cs alkynyl, or S{C1-Cs alleyl).

[0524] Embodiment 36.

The compound of any one of the preceding embodiments,

190

wherein

wherein

wherein

wherein

wherein

wherein

wherein

wheren

wherein

wherein

wherein

wheremn

wheremn

wherein
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R s H, O-Ce alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C1-Cs alkoxy, Ca-Cs eycloalkyl, 3- to 8-
membered heterocycloalkyl, Ce-Cio aryl, or 5- to 10-membered heteroaryl, wherein the Ci-Cs
alkyl, (2-Cs alkenyl C-Ce alkynyl, Ci-Cs alkoxy, (3-Cs cycloalkyl, 3- to 8-membered
heterocycloalkyl, Co-Co arvl, or 5- to 10-membered heteroaryl is optionally substituted with one

or more R,

(05251 Embodiment 37. The compound of any one of the preceding embodiments, wherein
RUis H.
105261 Embodiment 38 The compound of any one of the preceding embodiments, wherein

RYis C1-Cs alkyl, Cr-Cs alkenyl, Cr-Cs alkynyl, or Ci-Cs alkoxy, wherein the C1-Cs alkyl, C2-Cs
alkenyl, C2-Cs allcynyl, or C1-Ce atkoxy is optionally substituted with one or more R
[0527% Embodiment 39. The compound of any one of the preceding embodiments, wherein

R! is C1-Cs alky! optionally substituted with one or more R'®

[0528] Embodiment 40. The compound of any one of the preceding embodiments, wherein
R! s CHs.
05291 Embodiment 41 The compound of any one of the preceding embodirents, wherein

R! s CH.CH:.

05307 Embodiment 42, The compound of any one of the preceding embodirnents, wherein
R i5 halogen, cyano, oxo, OH, NHa, NHC(=0)0(C-Cs alky1), N(C1-Cs alkyl), C1-Cs alkyl, Cr-
Ce alkenyl, Cr-Cs alkyoyl, C1-Cs alkoxy, C5-Cx eycloalkyl, 3- to 8-membered heterocyeloalkyl,
Cs-Cho aryl, or 5- to 10~-membered hetercaryl.

(053171 Embodiment 43 The compound of any one of the preceding embodirnents, wheren
Rl 15 cyano.

0532} Embodiment 44 The compound of any one of the preceding embodiments, wheremn
R? s H, eyano, oxo, OH, C1-Ce alkyl, 02-Us alkenyl, Co-Co alkynyl, or C1-Cs alkoxy.

[0533] Embodiment 45. The compound of any one of the preceding embodiments, whergmn

R? is H or cyano.

[0534] Embodiment 46 The compound of any one of the preceding embodiments, wherein
R7 s H
[0535] Embodiment 47. The compound of any one of the preceding embodiments, wheremn

R? is cvano.

[0536] Embodiment 48 The compound of any one of the preceding embodiments, wherein
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X! ig JNRAE LOEOINRE NRYCEQ)-* ) -NRACEOH0-# -NRYN=C-# NRFC(ENH)-*,
NRUMCENHINRY ) NRYCEQINRAMA . §(=0pNRM -, or -NR¥IS(=0)-*, wherein *
denotes attachment to A

[05371 Embodiment 49. The compound of any one of the preceding embodiments, wherein
X' is -NR**_ wherein * denotes attachment to A.

{05381 Embodiment S0. The compound of any one of the preceding embodiments, wherein
X! is -NH-*, wherein * denotes attachment to A.

105391 Embodiment 51 The compound of any one of the preceding embodiments, wherein
X! is -NRMC(=0)-*, wherein * denotes attachment to A.

(05407 Embodiment 52. The compound of any one of the preceding embodiments, wherein
X! is -NHC{=0}-* wherein * denotes attachment to A

[0541] Embodiment 53. The compound of any one of the preceding embodiments, wherein
X is -C{=O)NR™.* wherein * denotes attachment to A.

[0542] Embodiment 54. The compound of any one of the preceding embodiments, whereimn
X! is -C{(=OYNH-* wherein * denotes attachment to A

(05437 Embodiment SS. The compound of any one of the preceding embodiments, wherein
X! 15 -NRMC(=NH}-*, wherein * denotes attachment to A

(05441 Embodiment 56. The compound of any one of the preceding embodiments, wherein
X! is -NHC(=NH)-*, wherein * denotes attachment to A,

{05451 Embodiment 57. The compound of any one of the preceding embodiments, wherein
R¥ s H, S(=01nR™M4 C1-Co alkyl, Co-Cs alkenyl, Cr-Cs alkynyi, Ci-Cs alkoxy, C3-Cs cycloalkyl,
3- to 8-membered heterocycloalkyl, Ce-Cro aryl, or 5- to 10-membered hetercaryl, wherein the Ci-
Cs alkyl C-Ce alkenyl Co-Cs alkynyl, C-Cs alkoxy, C3-Cy cycloalkyl, 3- to 8-membered
heterocycloaikyl, Ce-Cro aryl, or 5- to 10-membered heteroaryl 15 optionally substituted with one

or more R¥E

(05461 Embodiment S8 The compound of any one of the preceding embodiments, wherein
RYis H.
[0547F Embodiment 59. The compound of any one of the preceding embodiments, wherein

R¥ is 0)-Cq alkyl, optionally substituted with one or more R¥,
05481 Embodiment 60. The compound of any one of the preceding embodiments, wherein

R¥ s CHa.
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[0549] Embodiment 61. The compound of any one of the preceding embodiments, wherein
R¥% 45 halogen, Ci-Cs alkyl, or 3- to 8-membered heterocycloalkyl, wherein the C1-Cs alkyl, or 3-
to 8-membered heterocycloalkyl is optionally substituted with one or more halogen.

(05501 Embodiment 62. The compound of any one of the preceding embodiments, wherein
A s C1-Cs alkyl, U5-Cs cycloalkyl, 3- to 8-membered heterocycloalkyl, Co-Cio aryl, 5- to 10-
membered heteroaryl, -(C1-Cs alky)-{C5-Cs cycloalkyl), ~{Ci-Cs alkyl}-{3- to 8-membered
heterocycloalkyl), -(C1-Ce alkyD-(Cs-Cio aryl), or -(C1-Cs alkyh-{5- to 10-membered heteroaryl),
wherein the C;-Cs alkyl, Ci-Cs cycloalkyl, 3- to 8-membered heterocycloalkyl, Cs-Cio aryl, 5- to
10-membered hetercaryl, ~(C1-Cs alkyl-(Ca-Ca cycloalkyl), -(Ci-Cs alkyl}-(3- to 8-membered
heterocycloalkyly, -(Ci-Cs alkvD-(Cs-Cro aryl), or {C1-Cs alky}-(5- to 10-membered heteroaryl)
is optionally substituted with one or more R™.

[0551] Embodiment 63. The compound of any one of the preceding embodiments, wherein
A is Cs-Cip aryl, optionally substituted with one or more R*.

[0552] Embodiment 64. The compound of any one of the preceding embodiments, whereimn
A is phenyl optionally substituted with one or more R*,

(05531 Embodiment 65, The compound of any one of the preceding embodiments, wherein
A 15 §- to 10-membered heteroaryl, optionally substituted with one or more R4,

[05541 Embodiment 66 The compound of any one of the preceding embodiments, wherein
A s pyridyl optionally substituted with one or more R,

05551 Embodiment 67. The compound of any one of the preceding embodiments, wherein
A s pyrazoly! optionally substituted with one or more R*

[0556] Embodiment 68. The compound of any oune of the preceding embodiments, wherein
A 15 imidazolyl optionally substituted with one or more R®,

[0557] Embodiment 69. The compound of any one of the preceding embodiments, wheren
A is oxazoly] optionally substituted with one or more R2.

05581 Embodiment 70. The compound of any one of the preceding embodiments, wherein
A is imidazo[1,S-alpyridyl optionally substituted with one or more R™.

(05591 Embodiment 71 The compound of any one of the preceding embodiments, wherein
A is 23-dihydrofurof2,3-clpyridyl optionally substituted with one or more R?.

05601 Embodiment 72. The compound of any one of the preceding embodiments, wherein

A is 2,3-dihydrofuro{3,2-Alpyridyl optionally substituted with one or more R,
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[0561] Embodiment 73. The compound of any one of the preceding embodiments, wherein
A is 3 4-dihydro-1H-pyrano{3,4-clpyridy! optionally substituted with one or more R*.

(05621 Embodiment 74. The compound of any one of the preceding embodiments, wherein
A is 4,5,6,7-tetrahydrobenzo{disoxazolyl optionally substituted with one or more R*.

05631 Embodiment 75. The compound of any of the preceding embodiments, wherein A is
[ p 3 p g ,

-{C1-Ce alkyl}-{5- to 10-membered hetercaryl), optionally substituted with one or more R,
[05641 Embodiment 76. The compound of any of the preceding emboediments, wherein A 13
-{C5 alkyl)-(triazolyl) optionally substituted with one or more R®,

(05651 Embodiment 77. The compound of any of the preceding embediments, wherein A i
-{C1-Cs alkyl}-(3- to §-membered heterocycloalkyl), optionally substituted with one or more R,
(05661 Embodiment 78. The compound of any of the preceding embediments, wherein A is
-{C1 alkyD-(piperidinyl} optionally substituted with one or more R,

[0367] Embodiment 79. The compound of any of the preceding embodiments, wherein A is
-(C1 alky)-(tetrahydropyranyl} optionally substituted with one or more R®.

0568] Embodiment 80, The compound of any of the preceding embodiments, wherein X' is
{ p ¥ p g ,
-NHC{(=0)-*, wherein * denotes attachment to A, and A 1s pyridyl, optionally substituted with one
or more R™,

0569] Embodiment 81, The compound of any of the preceding embodirnents, wherein R* is
[ i ¥ P g
halogen, cyane, oxo, OH, ORM, NH,, NHRAL N(RA),, (=NIRA!, C1-Cs alkyl, C2-Cs alkenyl, Ca-
Cs alkynyl, C~Ce alkoxy, C5-Cs evcloalkyl, 3- to B-raembered heterocycloalkyi, Ce-Cio aryl, or §-

3"(:
to 10-membered hetercaryl, wherein the Ci-Ce alkyl, C2-Cs alkenyl, Cr-Cs alkynyl, Ci-Cs alkoxy,

C3-Cs eycloalkyl, 3- to &membered heterceycloalkyl, Cs-Cio aryl, or 5- to 10-membered
heteroaryl 1s optionally substituted with one or more R*L

[0570] Embodiment 82. The compound of any of the preceding embodiments, wherein R is
halogen.

(05711 Embodiment 83. The compound of any of the preceding embodiments, wherein R% is
cyano.

(05727 Embodiment 84, The compound of any of the preceding embodiments, wherein R% is
OH.

[05731 Embodiment 85. The compound of any of the preceding embodiments, wherein R* is

ORM),
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[0574] Embodiment 86. The compound of any of the preceding embodiments, wherein R is
NHRM.

(05751 Embodiment 87. The compound of any of the preceding embodiments, wherein R is
N(RM);.

[0576% Embodiment 88. The compound of any of the preceding embodiments, wherein R is
C1-Cs alkyl, optionally substituted with one or more R

[05771 Embodiment 89, The compound of any of the preceding embodiments, wherein R* is
Cy alkyl, optionally substituted with one or more R

(05781 Embodiment 90. The compound of any of the preceding embodiments, wherein R* is
(5 alkyl, optionally substituted with one or more RA%,

(05791 Embodiment 91 The compound of any of the preceding embodiments, wherein R* is

C1-Cs alkoxy, optionally substituted with one or more R*L

[0580] Embodiment 92. The compound of any of the preceding embodiments, wherein R* is
CHs.
[0581] Embodiment 93, The compound of any of the preceding embodiments, wherein R* is
CFs.

}5821 Embodiment 94, The compound of any of the preceding erobodiments, wherein R% 13
[0582] Embod 94 Tt pound of any of the preceding embod , wh RA
C{CH:)CN.
(05831 Embodiment 95, The compound of any of the preceding erabodiments, wherein R* is

C-Cg cycloalkyl, optionally substituted with one or more R,

(05841 Embodiment 96, The compound of any of the preceding erabodiments, wherein R* is
Cs eycloalkyl, optionally substituted with one or more R*L

0585} Embodiment 97. The compound of any of the preceding embodiments, wherein R* is
Cs cyeloalkyl, optionally substituted with one or more R*%

[0586] Embodiment 98, The compound of any of the preceding embodiments, wherein R
is halogen, cyano, oxo, OH, OR™? NH,, NHRA N(R*?),, C(=0)R*, C1-Cy alkyl, C2-Cs atkenyl,
(r-Ce alkynyl, Ci-Cs alkoxy, Cs-Cy cycloalkyl) 3- to B-membered heterocycloalkyl, Cs-Cip aryl,
or S- to 10-membered heteroaryl, wheremn the C1-Ce alkyl, U2-Ce alkenyl, C:-Cs alkynyl, €1-Cs
alkoxy, Cs-Cs cyeloalkyl, 3~ to 8-membered heterocyeloalkyl, Ce-Cio aryl, or 5- to 10-membered
heteroarvl is optionally substituted with one or more R*%,

[0587] Embodiment 99. The compound of any of the preceding embodiments, wherein R*!
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15 halogen.

[0588] Embodiment 100
is fluorine.

05891 Embodiment 101.
is cyano.

(05901 Embodiment 102,
18 OXO.

(05911 Embodiment 103.
is OH.

(05921 Embodiment 104.
is ORA,

[0593] Embodiment 10S.
18 NHo.

[0594] Embodument 106

PCT/US2022/076164

The compound of any of the preceding embodiments, wherein R

The compound of any of the preceding embodiments, wherein R

The compound of any of the preceding embodiments, wherein R

The compound of any of the preceding embodiments, wherein R

The compound of any of the preceding embodiments, wherein R

The compound of any of the preceding embodiments, wherein R*!

The compound of any of the preceding embodiments, wherein R

15 C1-Cs alkyl, optionally substituted with one or roore RA?%,

(05951 Embodiment 107,

The compound of any of the preceding embodiments, wherein RA?

15 halogen, cyano, OH, NH,, N(R* ), C(=0R™, C1-Cs alkyl, Cr-Cs alkenyl, or C5-Cs alkynyl.

[0566] Embodiment 108,
15 halogen.

(05971 Embodument 109
158 OH.

(05981 Embodiment 110.
13 C1~Cs alkyl.

[0599] Embodiment 111,

The compound of any of the preceding embodiments, wherein R

The compound of any of the preceding embodiments, wherein R4

The compound of any of the preceding embodiments, wherein RA?

The compound of any of the preceding embodiments, wherein R

18 C1~Cs alkyl, Cr-Cs alkenyl, or C3-Cs alkynyl

(0600} Embodiment 112,

The compound of any of the preceding embodiments, wheremn the

compound 13 of Formula (I-3), (I-b), (I-c}, (I-d), (I-¢), or J-f):
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(I-¢)
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H
NG N N
P / \R1
X! W N
- \“,/ e Sy Ny
4 2
WA ;
(-f)
or a pharmaceutically acceptable salt or sterecisomer thereof
[0601] Embodiment 113, The compound of any of the preceding embodiments, wherein the

compound s of Formula (I-g), (I-h), (-1, (-, (-k), §-1), -m), (-n), J-0), (I-p), {I-q), {0, (-
s}, or (It}
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-k

{-0)
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(-t}

or a pharmaceutically acceptable salt or stereoisomer thereof.

[0602] Embodiment 114. The compound of any of the preceding embodiments, wherein the

compound is of Formela (I-u), (I-v), (l-w}, or (I-x}:

200



WO 2023/039505 PCT/US2022/076164

R? N ﬁ
S / l \R1
H
A N W N
\B/ \Ti/ e Ny Ry
4 2
NH W\wfw ‘
{I-w)
R? N N
L / E \R1
N w
44 2
W\wa
{I-x}
or a pharmaceutically accepiable salt or steresisomer thereof.
f0603] Embodiment 115 The compound of any of the preceding embodiments, wherein the

compound is selected from the compounds described in Table I or Table 1, or a pharmaceutically
acceptable salt or sterecisomer thereof.

(06041 Embodiment 116. The compound of any of the preceding embodiments, wherein the
compound 15 selected from the compounds described in Table 1, or a pharmaceutically acceptable
salt or sterecisomer thereof.

[0605] Embodiment 117, The compound of any of the preceding embodiments, wherein the
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compound is selected from the compounds described i Table H, or a pharmaceutically acceptable

salt or stereocisomer thereof

(06061 Embodiment 118. An isotopic derivative of the compound of any one of the preceding
embodiments.
[0607F Embodiment 119, A method of preparing the compound of any one of the preceding
embodiments.
[06081 Embodiment 120. A pharmaceutical composition comprising the compound of any one

of the preceding embodiments and one or more pharmaceutically acceptable carriers or excipients.
(06091 Embodiment 121 A method of treating or preventing cancer in a subject, the method
comprising administering to the subject a therapeutically effective amount of the compound of any
one cf the preceding embodiments.

[0610] Embodiment 122, The compound of any one of the preceding embodiments for treating
or preventing cancer in a subject.

[0611] Embodiment 123. Use of the compound of any one of the preceding embodiments n
the manufacture of a medicament for treating or preventing cancer in a subject.

(0612} Embodiment 124, The method, compound, or use of any one of the preceding
embodiments, wherein the subject is 4 buman.

(06131 Embodiment 125. The method, compound, or use of any one of the preceding

embodiments, wherein the cancer is charactenized by at least one oncogenic mutation in the BRAF

gene.
(06141 Embodiment 126, The method, compound, or use of any one of the preceding

embodiments, wherein the cancer 18 characterized by at least one oncogenic varant of B-Raf
[0615] Embodiment 127. The method, compound, or use of any one of the preceding
embodiments, wherein the subject has at least one oncogenic mutation i the BRAF gene.

[0616] Embodiment 128 The method, compound, or use of any one of the preceding
embodiments, wherein the subject has at least one tumor and/or cancerous cell that expresses an
oncogenic variant of B-Raf

[0617] Embodiment 129 The method, compound, or use of any one of the preceding
embodiments, wherein the oncogenic mutation 15 a class 1 mutation. Accordingly, n some
embodiments, the oncogenic variant of B-Raf comprises a class I mutation.

[0018] Embodiment 130. The method, compound, or use of any one of the preceding
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embodiments, wherein the oncogenic mutation is a class H mutation. Accordingly, in some
embodiments, the oncogenic variant of B-Raf comprises a class H mutation.

(06191 Embodiment 131 The method, compound, or use of any one of the preceding
embodiments, wherein the oncogenic mutation 1s a class U mutation.

06201 Embodiment 132. The method, compound, or use of any one of the preceding
embodiments, wherein the oncogenic variant of B-Raf can be any of the B-Raf variants put forth
in Table 1b.

[0621] Embodiment 133, The method, compound, or use of any one of the preceding
embodiments, wherein the cancer is a hematological cancer.

[0622] Embodiment 134, The method, compound, or use of any one of the preceding
embodiments, wherein the cancer is a solid cancer.

[0623] Embodiment 135, The method, compound, or use of any one of the preceding
embodiments, wherein the cancer 1s melanoma, breast cancer, head and neck cancer,
esophagogastric cancer, stomach and small intestive cancer, lung cancer, mesothelioma,
hepatobiliary cancer, pancreatic cancer, kudney cancer, colorectal cancer, endometrial cancer,
cervical cancer, ovarian cancer, bladder cancer, prostate cancer, soft tissue sarcoma, CNS and
brain cancer, or thyrowd cancer,

(06241 Embodiment 136. The method, compound, or use of any one of the preceding
embodiments, wherein the cancer 13 non-small cell lung cancer (NSCLC), colorectal cancer,
melanoma, thyroid cancer, histiocytosis, small bowel cancer, gastrointestinal neurcendocring
cancer, carcinoma of unknown prumary, non-melanoma skin cancer, prostate cancer, gastric

cancer, non-Hodghkin's lvmphoma, papillary thyroid carcinoma or glioblastoma.

EXAMPLES
[0625] For exemplary purpose, neutral compounds of Formula (0}, (I'}, (I} and {II'} are
synthesized and tested in the examples. It is understood that the neutral compounds of Formula
{0y, (1"}, (1) and (II'} may be converted to the corresponding pharmaceutically acceptable salts of
the compounds using routine technigues n the art {e.g., by saponification of an ester to the
carboxylic actd salt, or by hydrolyzing an amde fo form a corresponding carboxylic acid and then
converting the carboxylic acid to a carboxylic acid salt).

(00261 Compounds of Formula (0}, (I"), (1) and (I} can be prepared using the methods detailed
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herem. Those skilled in the art may be able to envisage alternative synthetic routes, using a variety
of starting materials and reagents o prepare the disclosed compounds of Formula (0, (1}, (D and
(I} and to make further modifications. For exemplary purpose, salts of some of the compounds
of Formula {0), (I'}, (I} and (II") are synthesized and tested in the examples. It is understood that
neutral compounds of Formula (0}, (I}, (I} and (I} may be similarly synthesized and tested using
the exemplary procedures described in the examples. Further, 1t 15 understood that the salts {(e.g.,
hydrochloride salt) of the compounds of Formula (0), (1), (I} and (11"} may be converted to the
correspending neutral compounds using routine techniques in the art {e.g., pH adjustment and,
optionally, extraction {e g., into an aqueous phase)}.

(06271 Abbreviations:

"H NMR Proton nuclear magnetic resonance speciroscopy
ACN Agcetonitrile

aqg. Aguecus

BPO Benzoyl peroxide

BuLi Butyllithium

CbzCl Benzy! chloroformate

CDChL Deuterated chloroform

DAST Diethylaminosulphwr trifluoride
DCE Dichloroethane

DCM Dichloromethane

DHP 3.4-Dihydro-2H-pyran

DIEA N,N-Diisopropylethylamine
DIPA Disopropylamine

DIPEA N, N-Daisopropylethylamine
DMA Dimethylacetamide

DMAP 4-Dimethylaminopyridine
DME 1,2-Dimethoxyethane

DMF DimethyHormamide

DMPU L3-Dimethyl-3,4,5 6-tetrahydro-2(1 H)-pyrimidinone
DMSO Dimethyl sulfoxide

DMSG-ds Hexadeuterodimethylsulfoxide
eq. Equivalents

EisN Triethylamine

Et;SiH Triethylsilane

FtOAc Ethyl acetate

EtOH Ethanol

h Hour(s)
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HATU 1-[bis{dimethylaminoymethylene]-1H-1,2 3-tnazolof4, 5-blpyridimum 3-oxid

hexafluorophosphate
HPLC High performance liqund chromatography
LAH Lithium aluminum hydride
LC-MS Ligquid chromatography-mass spectrometry
LDA Lithium dusopropylamide
LiHMDBS Lithiom hexamethyldisifazide
m{PBA 3-Chloroperbenzotc acid
M Molar
MeCN Acetonitrile
MeQH Methanol
min Minute(s)
MsCH Methanesulfonyl chloride
N Normality
NBS N-Bromosuccinimide
NCS N-Chlorosuccinimide
NiS N-fodosuccinimide
NMP 1-Methyl-2-pyrrolidinone
prep-HPLC  preparative hugh performance liguid chromatography
Py Pyridine
1t room temperature
SEMC1 2-{trimethylsilyljethoxymethyl chloride
SEC Supercritical fluid chromatography
TBAF Tetrabutylammonium fluoride
TBTU 2-{1H-benzotriazole-1-yl}-1,1,3 3-tetramethylaminium tetrafluoroborate
TEA Triethylanine
TFA Trifluorcacetic acid
TFAA Trifluoroacetic anhydride
THF Tetrahydrofuran
TLC Thin layer chromatography
T™MP 2.2,6,6-Tetramethvipiperidine
TMSCE3 Trimnethy{trifluoromethylsilane
TMSC] Chlorotrimethylsilane
TMSCN Trimethylsilyl cyanide
Tl Tosyl chlonide
TsOH 4-Methyibenzene sulfonic acid
UHP Urea hydrogen peroxide
Y Yield

Synthesis of Intermediates

Intermediate 1. Synthesis of 3-bromo-N-{4-methoxybenzyl)-N-methyl-1,6~-naphthyridin-7-
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[0628] Step 1. Lithium aluminum hydride {6 mL, 6.0 mmol} was added in portions {0 a solution
of ethyl 4-amino-6-chloronicotinate (1.0 g, 4,985 mmol} at 0 °C under mirogen. The mixture was
stirved at 25 °C for 1 howr The reaction was guenched with sodivm sulfate decabydrate (5.0 g},
{iltered through celite, and washed with dichioromethane (300 mL). The filtrate was concentrated
to afford (4-amino-6-chloropyridin-3-yhmethanol (830 mg, 5.25 mmel, 7%) as a brown o1l
which was used without further purification. MS (ESI) m/z 159.0 [M+H}
(06297 Step 2. To a solution of {(4-amino-6-chloropyridin-3-ylimethano! (830 mg, 5.25 mmol) in
dichforomethane (10 mL} was added manganese dioxide (4.6 g, 52.3 mmol) at 25 °C. After stirring
at 25 °C for 12 h, the reaction mixture was filtered through celite and the filtrate was concentrated.
The resulting residue was purified by flash chromatography {(silica, petroleum ether/ethyl acetate
= 2/1} to afford 4-amine-6-chloronicotinaldehyde (560 mg, 3.59 mmol, 68%) as a white solid. MS
(EST) m/z 156.9 [MHH]"
[06301 Step 3 To a nmuxture of 4-amino-6-chloronicotinaldehyde (0.4 g, 288 mmol) and
yiterbiom(IH} trifluoromethanesulfonate (0.36 g, 0.57 mmol) in acetonitrile (8 mL) was added 2-
brome-1,1-dimethoxyethane (1.0 mi ,8.65 mumol)} at 0 °C under nitrogen. The mixture was stirred
at 100 °C for 16 hours. The reaction was quenched with water (100 mL} and extracted with
dichloromethane (100 mL x 2}. The combined organic layer was washed with brine (100 mL}),
dried over anhydrous sodium sulfate, filtered, and concentrated. The residue was purified by flash
chromatography (silica, petroleum ether/ ethyl acetate = 7/1} to afford 3-bromo-7-chloro-1,6-
naphthyridine {270 mg, 1.12 mmol, 38%) as a yellow solid. MS (EST) m/z 242.9 [M+H]"
[06317 Step 4. To a solution of 3-bromo-7-chloro-1,6~-naphthyridine (270 g, 1.12 mmol) in N-
methy] pyrrolidone (6 mL) was added (4-methoxyphenyDmethanamine {503 mg, 3.33 mmol). The
mixture was stirred at 150 °C for 6 hours. After cooling to room temperature, the reaction was

quenched with water (30 mL) and extracted with dichloromethane (80 mL). The organic layer was

206



WO 2023/039505 PCT/US2022/076164

washed with brine (80 mL), dried over anhydrous sodium sulfate, filiered, and concentrated. The
residue was purified by flash chromatography (silica, petroleum ether/ethy! acetate = 3/2} to
afford-3-bromo-N-{4-methoxybenzyl}-N-methyl-1, 6-naphthyridin-7-amine (180 mg, 0.503 mmol,

45%} as a yellow solid. MS (ESI) m/z 357.9 [M+H]"

Intermediate 2. Synthesis of 3-(S-amino-2-methyiphenyl}-N-{4-methoxybenzyl}-N-methyl-

1,5-naphthyridin-7-amine

%
HeN B Bg PB
PMB P ,N\F/%rN\

O HoN LN
J\;\,}N Pd{dpphiCly, KoCO04 2 jl/\f;\\ Ny
r dioxans/H,0, 100 °C o

[0632] Step 8. A mixture of 3-bromo-N-(4-methoxybenzyl}-N-methyl-1,6-naphthyridin-7-amine
{180 mg, 6.502 mmol}, 4-methyl-3-(4,4,5 S-tetramethyl-1,3,2-dioxaborolan-2-yljaniline (164 mg,
0.704 mmol), 1.1'-bis(diphenviphosphinojferrocene-palladumm(il)dichloride (370 mg, 0.0502
mmol} and potassium carbonate (208 mg, 1.506 mmol} in water (2 mL) and dioxane (10 mL} was
stirred at 100 °C for 2 hours under argon. The reaction mixture was cooled to room temperature.
The organic laver was concentrated and punfied by flash chromatography {silica,
dichloromethane/methanol = 100/6) to afford 3-(S-amino-2-methylpheny}-N-{(4-methoxybenzyl)-
N-methyl-1,6-naphthyridin-7-amine {120 mg, 0.313 mmol, 62%} as a vellow oil. MS (ES1) nvz

385.2 [MHH]

Intermediate 3. Synthesis of 3-(5-amino-2-methylphenyl}-N-methyl-1,6-naphthyridin-7-
amine

PV fs

/.N\ RN ,-N\ TEA ?NY’\\T/N\

CA NN N EV,,.N HaN g Ny A N

(06331 A maxtwre  of  3-(S-amino-2-methylphenyl}-N-(4-methoxybenzyl}-N-methyl-1,6-

naphthyridin-7-amine {600 mg, 1.56 mmol) in trnifluoroacetic acid {5 ml} and dichloromethane (5
ml.} was stirred at room temperature for 1 hour. The resulting mixture was concentrated under
reduced pressure, and the residue was quenched with satarated sodiam bicarbonate solution and

extracted with ethyl acetate (30 mL x 3}. The combined organic phases were washed with water,
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dried over sodium sulfate, filiered, concentrated, and purified by flash chromatography {silica, 5%
methanol in dichloromethane) to afford 3-(S-amino-2-methyipheny!)-N-methyl-1,6-naphthyridin-

7-amine (350 mg, 1.32 mmol, 85%}) as a pale yellow solid. M8 (EST) m/z 2652 [M+H]|"

Intermediate 4. Synthesis of 3-(S-amino-2-methylpyridin-3-yI}-N-{4-methoxybenzyl}-N-

methyl-1,6-naphthyridin-7-amine
{
%
ON B
\E\k FMB BME
“ v WL - S N\/\\{-

Fe, NHCl, EIOHH,Q

O AN Hat N
/R l, P{dppfiCl,-CHaCly, KaG05 - \’%f\’ 8000 * \(\ /\“’

dioxane/H;0, 100°C

(06347 Step 1. A muxture of 3-bromo-N-(4-methoxybenzyl)-N-methyl-1,6-naphthyridin-7-amine
(250 mg, 0.7 mmol), 2-methyl-5-niro-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-ypynidine
(185  mg, 0.7 romol}, L, -bis{diphenyiphosphinojferrocene-palladium(Thdichloride
dichloromethane complex (57 mg, 0.07 mmol) and potassium carbonate (193 mg, 1.4 mmol} in
1,4-dioxane/water (5 mL} was stirred at 100 °C under argon atmosphere for 2 hours. The reaction
mixture was concentrated under vacuum. The residue was purified by flash chromatography
{silica, petroleum ether/ethyl acetate = 1/1) to afford N-{4-methoxybenzy}-N-methyl-3-(2-methyl-
S-nitropyridin-3-y1)-1,6~-naphthyridim-7-amine (250 mg, 0.60 mmol, 86%) as a yellow il MS
(EST) m/z 416.0 [M+H]"

(06357 Step 2. A mixture of N-{4-methoxybenzyl}-N-methyl-3-(2-methyl-S-nitropyridin-3-y1}-
1,6-naphthyridin-7-amine {250 mg, 0.60 mmol), wron powder (135 mg, Z.4 mmol) and ammonium
chloride (257 mg, 4.8 mmol} in ethancl/water = 5/1 (6 mL) was stirred at 80 °C under argon
atmosphere for 2 hours. The mixture was cooled to room temperature and filtered. The filtrate was
difated with water (20 mL}, then extracted with ethyi acetate (20 mL x 2}. The combined organic
lavers were washed with brine (20 ml), dried over anhydrous sodium sulfate, filtered, and
concentrated to afford 3-(S-amino-2Z-methyipyridin-3-yi)-N-(4-methoxybenzyl}-N-methyi-1,6-

naphthyridin-7-amine {215 mg, 0.56 mmol, 93%) as a yellow solid. MS (ESI) m/z 386.1 [M+H]"

Synthesis of Examples

Example 1. Syathesis of N-(4-methyl-3-(7-(methylamine}-1.6-naphthyridin-3-yliphenyl)-4-
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{trifiueromethyl)picolinamide (Compound 1)
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[0036] Step 1. A solution of 4-(trifluoromethyhipicolinic acid (30 mg, 0.16 mmol), NN-
dusopropvlethylamine (60.7 mg, 047 mmol), 1-[bis(dimethylaminoimethylene]-1H-1,2.3-
triazolo{4,S-blpyridinium 3-oxid hexafluorophosphate (179 myg, 0.32 mmol) and 3-(S-anuno-2-
methylpheny}-N-(4-methoxybenzyl-N-methyl-1,6-naphthyridin-7-amine (44.5 mg, 0.08 mmol)
i N, N-dimethyliformamide (3 mL) was stirred at room temperature for 2 hours. The mixture was
diluted with water (10 mbL), and then extracted with ethyl acetate {20 mb x 3} The combined
organic laver was washed with brine {10 mL)}, dried over anhydrous sodium suifate, and filtered.
The filtrate was «concentrated under reduced opressure to  afford  N-(3-(7-((4-
methoxybenzyli{methylamino}-1,6-naphthyridin-3-y-4-methyiphenyl)-4-
(trifluoromethylpicolinamide (45 mg, crude) as a yellow solid. MS (ESD) m/z 558 3 [M+H]"
[0637] Step 2. A muxture of N-(3~-(7-({4-methoxybenzyY{methylamino}-1,6-naphthyridin-3-y1)-
4-methylphenyD-4-{trifluoromethyvpicolinamide (45 mg, crude} 1o trifluoroacetic acid {5 ml)
was stirred at 50 °C for 4 hours. After cooling to room temperature, the reaction was concentrated
and the residue was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250mm C18, 10 pm,
Mobile Phase: A: water (10 mmeol/L aromontum bicarbonate) B! acetonutrile; B%: 30%-70% m 15
nun) o afford N-{4-methy}-3~(7-(methylamino}-1,6-naphthynidin-3 -yphenyl}-4-
(trifluoromethylpicolinanmide (23.3 mg, 0.053 romol) as a vellow solid. 'H NMR (400 MHz,
DMSO-ds} § 10.87 (5, 1H), 9.10-8.95 {m, 2H), 883 (d, J=2.1 Hx, 1H}, 8.35 (5, 1H}, 8.25 (5, 1H),
B.10(d, J=4.6Hz, 1H), 8.00-7.83 {m, 2H), 7.37(d, /=83 Hz, 1H), 6.92{d, /= 5.0 Hz, 1H}, 6.63
{s, 1H}, 2.88 {d, J= 4.9 Hz, 3H}, 2.30 {s, 3H). MS (EST} m/z 438 2[M+H]"

Example 2. Syanthesis of N-(d-methyl-3-(7-(methylamine}-L6-naphthyridin-3-yijphenyli}-2-

{trifinoromethyhisonicotinamide {Compound 2)

F"vm
HQN j\/ PMB
N" I\ N N T o LN ”\ AN
N N N & \./'\\\r' TFA, 5G°C
,\\/ OH PN I H i N T /L\ /\\ ’N
Fil \l’ HATU, DIPES, DMF FiG \/\‘ ’\-/\/\” P 7 \I
0 \V“\
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[0638] Step 1. A solution of 2-{triftuoromethvlisonicotinic acid (20 mg, 0.10 mmol), N N-
diisopropylethylamine (38.7 mg, 030 mmol}), 1-[bis{(dimethylamino)methylene]-1H-1,23-
triazolo{4,5-blpyridinium 3-oxid hexafluorophosphate (76 mg, 0.20 mmol) and 3-{S-aming-2-
methylpheny!}-N-(4-methoxybenzyl)-N-methyl-1,6-naphthyridin-7-amine (38 4 mg, 0.1 mmol) in
N N-dimethyiformamide {1 mb) was stirred at room temperature overnight The mixture was
poured into water ($ mbL) and extracted with dichloromethane (10 mb x 3}, The combined organic
phases were concentrated and purified by flash chromatography (silica, dichloromethane/methanol
= 10/1) to afford N-G3-(7-({4-methoxybenzyl}(methvljamine}-1,6-naphthyridin-3-y1}-4-
methylphenyD-2-(triflucromethyHisonicotinamide (40 mg, 0.07 mmol, 71%j) as a brown solid.
MS (ESI) m/z 558.3 [M+HT"

(06391 Step 2. A solution of N-(3-(7-({4-methoxybenzy !} methyl}amino)}-1,6-naphthyridin-3-y1}-
4-methylphenyl)-2-(triflucromethyisonicotinanude {40 mg, 0.07 mmol) in trifluorcacetic acid (2
mb)} was stirred at 50 °C overnight. The mixture was adjusted to pH = 8.0 with saturated aqueocus
sodium bicarbonate solution. The mixture was concenirated and dissolved in dimethyl sulfoxide
{1 mL) The solution was purified by prep-HPLC {Columun: Welch Xtimate 21.2 x 250 mm CI8,
10 um, Mobile Phase: A water (10 nunol/L ammonium bicarbonate) B acetomtrile; B%: 30%-
70% m 15 miy to afford N-(4-methyl-3-(7-(ruethyl amino)-1,6-naphthyridin-3-ylphenyl}-2-
(trifluoromethylyisonicotinamide (24.5 mg, ©.05 mmol, 80%) as a red solid. "H NMR (400 MHz,
CDLODYS69.01 (5, 1H), 890(d, J=48Hg, 1H), 883(d. J=24Hz, 1H),843(d, J=16Hz, 1H),
830 (s, 1H), 8.13-812(m, 1K), 778 (d, /=24 Hz, 1H), 770-7.67 {m, 1H), 7.39(d, /=80 Hz,
1H), 6.68 (5, 1H), 3.00(s, 3H), 2.34 (s, 3H). MS (EST) nv/z 438.3 [M+H]

Example 3. Synthesis of N-(d-methyl-3-(7-(methylamine)-L6-naphthyridin-3-yijphenyl}-5-

{triffuoromethyhnicotinamide (Compound 3}
M
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106401 Step 1. A solution of 3-(S-amino-2-methyviphenyl}-N-(4-methoxybenzyl}-N-methyl-1,6-
naphthyridin-7-amine (57.6 mg, 015 mmol}, S-(trifluoromethyDnicotinic acid (34 mg, 018
mmol), 1-[bis{dimethylammnomethylene]-1H-1,2 3-triazolo[4,5-blpyridinium 3-oxad

hexaftuorephosphate (70 mg,0.18 mmol) and N, N-dissopropylethylamine (60 mg, 0.45 mmol) in
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N N-dimethylformamide {2 mb} was stirred at 25 °C for 2 hours. The reaction was quenched with
water {10 mL} and extracted with ethyl acetate (10 mL x 3). The combined organic layers were
washed with brine, dried over sodium sulfate, filiered, and concentrated. The residue was purified
by flash chromatography {(silica, petroleum ether/ethyl acetate = 1/1) to afford N-(3-(7-({4-
methoxybenzy{methyDanmino)-1,6-naphthyridin-3-yi}-4-methylphenyi}-5-
{trifluoromethylinicotinanide (55 myg, 0.10 mmol, 67%) as a yellow solid. MS (ESI) m/z 5582
IMHHT

106417 Step 2. A solution of N-3~(7-({(4-methoxybenzy {methylamino}-1,6-naphthyridin-3-vl)-
4-methylphenvh)-S-(triflucromethy Dnicotinamide (55 mg, 0.10 mmob) in trifluoroacetic acid (1
mL} was stired at 25 °C for 12 hours. The reaction was quenched with water (3 mL) and extracted
with ethyl acetate {10 mL x 3}, The combined organic layers were washed with brine, dried over
sodium sulfate, filtered, and concentrated. The residue was purified by prep-HPLC (Column:
Welch Xtimate 21.2 x 250 mmm C18, 10 pm, Mobile Phase: A: water (10 mmol/L ammonum
bicarbonate} B: acetonitrile; B%: 30%-70% n 15 min) to afford N-(4-methy-3-(T-(methylanino)-
1,6-naphthyridin-3-ypheoyl}-5-{triflucromethyDnicotinamide {20.0 mg, 0.0456 mmol, 46%) as
a yellow solid. 'H NMR (400 MHz, DMSO-de) 3 10.66 (s, 1H), 9.38 (s, 1H), 9.19 (s, 1H), 8.91 (s,
1H), 8.81 (s, 1H), 8.70 (s, 1H), 8.24 (s, 1), 7.75-7.78 (d, ZH), 7.37-7.39 (s, 1H), 6.91 (s, 1H), 6.62
(s, 1HT), 2.86-2.87 (s, 3H), 2.29-2.32 (s, 3F). MS (EST) m/z 438.1 [M+H]'

Example 4. Synthesis of 3-(Dimethylamine}-N-(d-methyl-3-(7-(methylamino)- 1,6~
naphthyridin-3-yhiphenylibenzamide (Compound 4)
H
/N M.
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[06421 To a solution of 3-(dimethylaminojbenzoic acid (50 mg, 030 mmol) n NAN-

~

dimethyHormamide (2 mL) were added 3-(dimethylanuno}-N-{4-methyi-3-{7-(methylaming}-1,6-
naphthyridin-3-yljphenyl}benzamide (80 mg, 0.3¢ mumol}, 1-[bis(dimethylaminoimethylene}-1H-
1,2,3-triazolof4,5-blpynidinium 3-oxid hexafluorophosphate (230 mg, 0.60 mmol) and N,N-

dusopropylethylamine (117 mg, 0.90 mmol) at room temperature. The reaction mixture was stirred
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room temperature for 1 hour. The mixture was dihuted with water (20 mL), and then extracted with
ethyl acetate {20 mL x 2}. The combined organic laver was washed with water (20 mL x 3} and
brine {20 mL}, dried over anhydrous sodium sulfate, filtered, and concentrated. The crude residue
was purified by prep-HPLC (column: Welch Xtimate 21.2 x 250 mm C18, 10 um, Mobile Phase:
A water {10 mmol/L ammonium bicarbonate} B: acetonitrile; B%: 30%-70% i 15 min} to afford
3-(dimethylamino}-N-(4-methyl-3-(7-(methylamine}-1,6-naphthyridin-3-ylipheny Ybenzamide
(33.0 mg, 0.08 mmol, 27%) as a yellow solid. '"H NMR (400 MHz, DMSO-de) & 10.17 (s, 1H),
8.98 (s, 1H), 8.81(d, /= 2.0 Hz, 1H), 8.23 (d,J = 1.6 Hz, 1H), 7.78-7.70 (m, 2H), 7.34-7.22 (m,
4H), 6.97-6.90 (m, 2H), 6.62 (5. 1H), 2.96 (s, 6H), 2.86 (d, J = 4.8 Hz, 3H), 2.21 (s, 3H). MS (ESL)
m/z 412.2 [M+HT

Example S. Synthesis of 5-Methyh-N-{4-methyl-3-(7-(methylamine}-1,6-naphthyridin-3-
yvhphenyi)-4-{triflusremethyl)picolinamide (Compound S)

pME
N f\\\,ﬁ\
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[06437 Step 1. A mixture of S-methyi-4-(trifluoromethyl)picolinic acitd (30 mg, 0.15 mmel), 3-(5-
amino-2-methylpheny-N-(4-methoxybenzy}-N-methyl-1,6-naphthyridin-7-amine (56 mg, 0.15
mmol}, 1-[bis{dimethviaminomethylenel-1H-1,2 3-triazolo[4,5-blpyridinium 3-oxid
hexafluorophosphate (67 mg, 0.18 mmol) and triethylamine (44 mg, 0.44 mmol} mn NN-
dimethyHormamide (2 mL) was stirred at room temperature for 2 hours. The reaction mixture was
treated with water {20 mL). The solid was collected by filtration, washed with water (3 mL) and
dried  to  afford  N-(3-(7-({(4d-methoxybenzyl}(methyljamino}-1,6-naphthyridin-3-y1)-4-
methylpheny-S-methyl-4-(trifluoromethybipicolinanide (40 g, 0.07 romol, 47%) as a yellow
solid. MS (EST) m/z 572.1 [M+H]"

(00447 Step 2. To a solution of N-{3-(7-({4-methoxybenzyl¥methylDamino)-1,6-naphthyridin-3-
yid-methylphenvl}-S-methyi-4-(trifluoromethylpieolinamide (40 mg, 007 mmol}
dichforomethane (0.5 mL} was added wrifluoroacetic acid (1 mb). The muxture was stirred at room
temperature for 2 hours. The reaction mixture was concentrated. The residue was purified by prep-
HPLC {Colomrn: Welch Xtimate 21.2 x 250 mm C18, 10 pum, Mobile Phase: A: water {10 mmol/L

ammoniun bicarbonate} B acetonitrife; B%: 30%-70% in 15 min} to afford S-methyl-N-(4-
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methyl-3-(7-(methylamino}-1, 6-naphthyridin-3-yhphenyi}-4-{trifluoromethyl) picolinamide
{22.7 mg, 0.05 mmol, 72%) as a yellow sohid. "H NMR (400 MHz, DMSO-ds) 8 10.80 (s, 1H),
8.98 (s, 1H), 8.89 (s, 1H), 8.83 (d, /= 2.3 Hz, 1H), 8.3-8.1 (m, 2H), 7.99-7.83 (m, 2H), 7.36 (d,
J=83 Hz, 1H), 6.90(q, J = 4.9 Hz, 1H), 6.63 (s, 1H), 2.87 (d, /= 5.0 Hz, 3H), 2.57 (s, 3H), 2.30
(s, 3H). MS (BSI) m/z 452.1 {M+H]

Example 6. Synthesis of 3-Chiore-N-(4-methyl-3-(7-(methylamino)-1,6-naphthyridin-3-
yhphenyl)-4-{trifiuoromethyl}picolinamide (Compound 6}

/\\\/ NP‘MB
N /\/k/ o
Sy oy N fPs en . S NN
Fgc‘J;’f”l Ot g E\{/\\ g\/\ ,L\/‘ o T Tee “\fi\fr»n\/\ J\\/h\fe
a0 HATL, Eitgh, CHaClp Fa 5 \(’;J/\ & & l\ fL

[0645% Step 1. A solution of 3-chloro-4-(trifluoromethyl)picolinic acid {0.10 g, 0.44 mmol}), 3-(5-
amino-2-methyi-pheny}-N-{4-methoxybenzy }-N-methyl-1,6-naphthyridin-7-amine (0.17 g, .44
mmot}, I-[bis{dimethylamincymethylene]-1H-1,2 3-triazolo[4,S-blpyridinium 3-cuad
hexafluorophosphate (0.25 g, 067 mmol) and triethylamine (016 g 1.55 mmol}
dichloromethane (25 mbL)} was stirred at room temperature for 6 hours. The reaction mixture was
diluted with water (40 mbL) and extracted with dichloromethane (100 mL). The organic layer was
washed with water (20 mL), dried over anhydrous sodium sulfate, filtered, and concentrated to
afford 3-chioro-N-(3-(7-({4-methoxybenzy}{methyDamino}-1,6-naphthyridin-3-y1}-4-
methylpheny!}-4-(trifluoromethyDpicolinamide (110 mg, 0.19 mmol, 42°%) as a white solid. MS
(ESD) m/z 592.3 [MHHT

(00461 Step 2. A solution of  3-chioro-N-(3-(7-({4-methoxybenzy {methyvDamino)-1,6-
naphthyridin-3-y1}-4-methyl-phen-yi}-4-{trifluoromethyDpicolinamide (100 wyg, 0.17 mmol) in
triftuoroacetic acid (10 ml) was stured at room temperature for 16 hours. The solvent was
removed and the residue was purified by prep-HPLC {(Column: Welch Xumate 21 2 x 250 mm
C18, 10 pm, Mobile Phase: A: water (10 munol/L ammonium bicarbouate) B acetonitrile; B%:
30%-70% m 1S mn) to afford 3-chloro-N-{4-methyl-3-{7-(methylamino)-1,6-naphthyridin-3-
yhphenyD-d-(trifluoromethylipicolinamide (59.9 mg, 0.13 mmol, 75%) as a yellow solid. 'H
NMR (400 MHz, DMS0O-ds): 6 10.87 (5, 1H), 898 (s, 1H), 889 (s, 1H}, 8.81 (5, 1H), 825 (s, 1H),
06 (s, THY, 7.71 (s, 1H}, 766 (d, J =84 Hz, 1H), 736 (d, /=84 Hz, 1H)}, 690 (d,J =438 Hz,
1H}, 6.62 (s, 1H}, 2.87{d, /= 4.8 Hz, 3H), 2.28 (s, 3H). MS (EST} m/z 472.0 [M+H]"
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trifluoroacetate (141 g, 49.6 mmol, 88%) as a vellow oil which was used without further

purification. MS (ESI) m/z 285.1 {M+H]"

G mb} was added to ¢

rine (100 L)
ethyl 2-(4-hydroxytetrahydro-2H-pyran-2-yhacetate (6.8 g, 36.1 mmol, 73%) as a yellow oil
which was used without further purification. MS (EST) m/z 189.1 [M+H]"

(06501 Step 4. Pyridintum chlorochromate {11,648
H

yviace 36,1 mmol} i dichloromethane {200 mbL)

oty e
etrahyds

-ydron

~pyran
at room temperature. The reaction mixture was stirred at room temperature for 12 hours. The
solution was filtered through silica gel, washing with ethyl acetate (200 ml). The filtrate was
concentrated. The residue was purnified by flash chromatography (silica, petroleum ether/ethyl
acetate = 3/1) to afford ethyt 2-{4-oxotetrahydro-2H-pyran-2-yhacetate (S g, 26.9 mmol, 74%) as
a colorless oil. 'H NMR (400 MHz, CDCls) d = 4.32-4.06 (m, 4H), 3.7 (m, 1H), 2.71-2.33 (m,
6H), 1.28 {1, J = 7.0 Hz, 3H). MS (ESD) ro/z 187.1 [M+H]"

to a solution of ethyl

trimethy ltrifluoromethyllsilane (426

temperature. The reaction mixture was stirred at roomw temperature for 12 hours. The reaction
solution was concentrated. The residue was purified by flash chromatography {silica, petroleum
ether/ethyl acetate = 2/1} to afford ethyl 2-{4-hydroxy-4-{trifluoromethy Btetrahydro-2H-pyran-2-
yhacetate (400 mg, 1.56 mmol, 78%) as a colorless oil. 'H NMR (400 MHz, CDCh) 6 =4.20-4.11
(m, 3H), 3.99-3.68 {m, 2H), 2.47 (s, 1H), 2.74-2.57 (mn, 2H), 2.21-2.05 (m, 2H), 1.76-1 .58 (m, 2H),
1.29-1.24 (r, 3H). MS (ESI) m/z 257.0 [M+H{™

o
P

[0652] Step 6. Ethyl 2-chloro-2-oxoacetate {57 fution of ethyl

¥ PN 2 SOV B B P I .
I mg, 40 mmol) was added ¢

pyridine {463 mg

iST)

at room temperature for 12 hours. The reaction solution was diluted with dichloromethane (40
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mb}, washed with 1 N hydrochloric acid (10 mL} and brine {20 mL), dried over sodium sulfate,
filtered, and concentrated. The residue was purified by flash chromatography (silica, petroleum
sther/ethyl acetate = 1/1} to afford 2-(2-ethoxy-2-oxoethyi}-4-(trifluoromethyl)tetrahydro-2H-

pyran-4-yi ethy! oxalate (400 mg, 1.11 mmol, 57%) as a vellow oil. MS (ESI) m/z 357.1 [M+H]"

b

(06531 Step 7. A solution of azobisiscbutyronitrile {33 mg

{653 mg, 2.25 mumol} in toluene (4 mL} was add

L omed) m roluene (8 mi

H
L

at 130 °C. The reaction mixture was stured at 130 °C for 12 hours. After cooling to room
temperature, the reaction solution was diluted with ethyl acetate (40 mL), quenched with saturated
aqueous potassium fluoride solution (40 mb), and filtered. The filtrate was separated. The aqueous
phase was extracted with ethyl acetate (30 mb x 2). The combined organic layers were washed
with saturated agqueous potassium fluoride solution (20 mL) and brine (20 mL), dried over sodium
sulfate, filtered, and concentrated. The residue was purified by flash chromatography {silica,
petroleum ether/ethyl acetate = 2/1) to afford ethyl 2-{(4-(irfluoromethylitetrahydro-2H-pyran-2-

vijacetate (200 mg, 0.83 mmol, 74%6) as a vellow oil. M8 (ESI) nvz 2413 [M+HT

(0654} Step 8, Lithium hydroxide monohydrate {1735 mg, 4.2 mmel} was added 10 a solution of

(rfluoro mg, 083 mmoly m

» b} and water {6 ok} at 0 °C. The reaction mixture was stirred at 25 °C for 3
hours. The reaction solution was diluted with water {20 ml) and concentrated to remove
tetrabydrofuran. The aqueous layer was acidified to pH = 3 with 4 N hydrochloric acid and
extracted with ethyl acetate (30 wl x 2). The combined organic layers were washed with water
{20 mL)} and brine (20 ml), dried over sodium sulfate, filtered, and concentrated to afford 2-(4-
{trifluoromethyiitetrahydro-2H-pyran-2-yhacetic acid (100 mg, .47 mmol, 59%;) as a vellow oil.
The crude was used without further purification. MS (BSI) n/z 2131 [M+H]”

[0655] Step 9. To a solution of 3-(S-ammo-2-methylphenyl}-N-methyl-1,6-naphthyridin-7-amine
{120 mg, 0.45 mmol) in N, N-dimethylformamide (4 mL) was added N N-dusopropylethylamine
{176 mg, 1.36 mmol}, 1-[bis(dimethylammoymethylene}-1H-1,2 3-triazolo{4,5-bipyndunum 3-
oxid hexafluorophosphate (259 mg, 0.68 mmol) and 2-{4-{iriffucromethytetrahydro-2H-pyran-
2-ylacetic acid (96 mg, 6.45 mmol). The muixture was allowed to stir at room temperature for 1
hour. The mixture was purified by prep-HPLC {Column: Welch Xtimate 21.2 x 250 mm 18, 10

um, Mobile Phase: A: water (10 mmol/L ammonium bicarbonate) B: acetonitrile; B%: 30%-70%
by 2 A 2

216



WO 2023/039505 PCT/US2022/076164

m 15 min} to afford N-{4-methyl-3-{7-{methvianmine)-1,6-naphthyridin-3-yliphenyi}-2-(4-
{triflucromethytetrahydro-ZH-pyran-2-yacetamide (42.9 mg, 0.09 mmol, 21%)} as a vellow
solid. Only one diastereomer was detected and isolated, which was arbitrarily assigned as the cis
isomer. "H NMR {400 MHz, DMSO-ds} 5 10.00 (s, 1H}, 8.97 (5, 1H), 876 (d, /= 2.4Hz, 1H} 8.19
(d,J=2.0Hz, 1H), 7.62 (d, J=2.0Hz, 1H), 7.51 (dd, J;= 2.0Hz, J2 = 8.4Hz, 1H), 7.27(d, J=8.4Hz,
1H), 6.89 (g, J=4.8Hz, 1H), 6.61 (s, 1H), 3.92-3.96 (m, 1), 3.77-3.82 (m, 1H), 3.37-3.43 (m, 1H),
2.86 (d, J= 5.2Hz, 3H), 2.69 (s, 1H), 2.52-2.55 (m, 2H), 2.23 (s, 3H), 1.86 (d, J = 12.8Hz, 1H),
1.69{d, /= 11.6Hz, 1H}, 1.35-1.46 {m, 15}, 1.18-1.27 (m, 1H} MS (ESD mv/z 459 3[M+HT"

Example 8. Synthesis of Z2-(Diflucromethyl}-N-(4-methyl-3-(7-(methylamino)-1,6-
naphthyridin-3-ylphenyl)isonicotinamide (Compound 8)

NF
I O

FZHCJ\%

i e
N~ 5‘-5\ PN /N R NG
Y © o Y
o i Sy N HATU, DIPEA DMF FZHC‘/\f/w \@\ &
o] L

(06561 To a solution of 3-(5-amivo-Z-methyiphenvl}-N-methyl-1,6-naphthyridin-7-amine (200

Lz

mg, .76 mmol) in N,N-dimethylformamide (5 mL) was added N N-dusopropylethylamine {293
mg, 2.27 muuol), 1-[bis{dimethylamnmo)methylene]-1H-1,23-inazolo[4,5-blpyrnidmiun 3-oxid
hexafluorophosphate (432 mg, 1.14 mmol) and 2-¢(difluoromethylyisorucotinic acid (131 mg, 0.76
mmol). The mixture was allowed to stir at room temperature for 1 hour. The mixture was purified
by prep-HPLC {Column: Welch Xtimate 21.2 x 250 mam €138, 10 pm, Mobile Phase: A water (10
mmol/L. ammonium bicarbonate) B acetonutrile; B%: 30%-70% i 15 mun) to afford 2-
{difluoromethyl}-N-(4-methyl-3-(7-(methyiamino}-1,6-naphthynidin-3-yHphenyDisonicotinarmde
(93.4 mg, 0.22 mmol, 30%:} as a yellow solid. 'H NMR (400 MHz, DMSO-ds) 10.68 (s, 11}, 8.98
{s, 1H}, 890 (d, J= 52 Hz, 1H}, 881 (d, /=24 Hz, 1H), 823(d, J=2.0Hz 1H), 819 (5, 1H),
B.O7(d,J=48Hz 1H), 7.77(d, J = 6.4 Hz, 2H), 738 (d, J= 8.8 Hz, 1H), 6.89-7.22 (m, 2H),
6.62 (s, 1H), 2.87 (d, 7= 5.2 Hz, 3H), 2.29 (s, 3H). M8 (EST) m/z 420.1 [M+H]"

Example 9. Synthesis of 2-(2-Fluoropropan-2-yH-N-(4-methyl-3-(7-{methylamine}-1,6-

paphthyridin-3-ylphenybisonicotinamide (Compound 9)
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(06571 Step 1. A mixture of methyl 2-acetylisomcotinate {300 mg, 1.67 mumol) and
diethylamnosulfur trifluoride {675 mg, 4.19 mmol} in dichloromethane (10 mL)} was stured at
room temperature for 16 hours. The reaction was quenched with water and extracted with ethyl
acetate {10 mbL x 3). The combined organic phases were washed with brine, dried over sodium
sulfate, filtered, concentrated and purified by flash chromatography (silica, ethyl acetate/petroleum
ether = 1/9} to afford methyl 2-(1,1-difluorcethyl}isonicotinate (160 mg, 0.50 mmol, 29.8%} as a
coloriess oil. MS (ESI) m/z 2021 [M+H]T

[0058] Step 2. A muxture of 2-(1,1-difluorcethylisonicotinate (100 mg, 0.50 mmol) and Hthium
hydroxide monohydrate (42 mg, 1.00 mmol} in tetrahedrofuran (5 mL) and water (0.5 mb) was
stirred ai room temperature for 2 hours. The reaction was concentrated under reduced pressure,
and the residue was re-dissolved in water (5 mL}. The resulting solution was acidified with dilute
hydrochloric acid to pH = 5. The solid was collected by filtration, washed with water and dried to
afford 2-(1,1-diflucroethylyisonicotinic acid {60 mg, 0.32 mumol, 64%) as a white solid. MS (ESI)
m/z 188 1{M+H]"

(06591 Step 3. A mixture of 3-(S-amuno-2-methyiphenyl-V-methyl-1,6-naphthyridin-7-amine (42
mg, .16 mmol), 2-(1,1-difluoroethyllisonicotinic acid (30 mg, 016 mmol), NN-
dusopropyvlethylamine (41 mg, 0.32 mmwol} asd 1-[bis(dimethviammnoimethylene]-1H-1,2.3-
triazolof4,S-bipyridivtum  3-oxid  hexafluorophospbate (73 mg, 019 mmol} n NN-
dimethylormanmide (S mL) was stirred at room temperature for 1 bour. The mixture was quenched
with water (10 mL) and extracted with ethyl acetate (S mL x 3). The combined organic phases
were washed with brine, dried over sodium sulfate, filtered, concentrated and punified by prep-
HPLC (Column: Welch Xtimate 21.2 x 250 mum C18, 10 pm, Mobile Phase: A: water (10 mmol/L
aromonium bicarbonate) B! acetonutrile; B%: 30%-70% in 15 man) to afford 2-(1,1-difluoroethyl)-
N-{4-raethyl-3-(7-(methylammo)-1,6-naphthyridin-3-y1) phenylisonicotinamide (20 mg, 0.046
mmol, 29%) as a Hght yellow solid. 'H NMR (400 MHz, CD:0OD) § 8.93 (s, 1H), 8.84-8.76 (m,
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2H), 8.81-8.78 (m, 1H), 8.19 (s, 1H), 7.97 (d, J = 3.6 Hz, 1H), 7.74-7.68 (m, 2H), 7.38 (d, J = 8.2
Hz, 1H), 6.71 (s, 1H), 2.98 (s, 3H), 2.33 (s, 3H), 2.02 (¢, J = 20.0 Hz, 3H). MS (ESI) my/z 433
IMAHT

Example 16, Synthesis of 2-(2-Fluoropropas-2-yii-N-{4-methyl-3-(7-(methylamine}-1,6-
naphihyridin-3-yliphenyl}isonicotinamide {Compound 19)

4 2
N’.‘;\h n-BuLi, THF, acetone P@\ DOM, DAST i ] KMn(O,, water
i SRy, e N e
Br"l\\//‘\ -78°%C tort >rGH ~78%C ot /} 85°C

|
NiH
HzNU\D y H
A S~ Ry N
j\( N\/j\frg . I SN(
B AR N
HATLL, DIPEA, DMF o CL
E RN

O

(0660} Step 1. To a solotion of 2-bromo-4-methylpyridine (1.0 g, 5.85 mmol} in dry
tetrahydrofuran (20 mL} under argon protection at -78 °C was added #-buiyllithium (2.5M in
hexane, 2.80 mL, 7.02 mmol} dropwise. After stirring at this temperature for 30 min, acetone {2
mb} was added. The mixture was allowed to stir at room temperature for another 1 hour. The
reaction was quenched with saturated ammoniom chloride solution and extracted with ethyl acetate
(15 mL x 3}. The combined organic phases were dried over sodium sulfate, filtered, concentrated,
and purified by flash chromatography (stlica, ethyl acetate/petroleum ether = 1/3) to afford 2-(4-
methylpyridin-2-ylpropan-2-ol {500 mg, 3.31 mmol, 37%) as a colorless ol MS (ESI) nvz
152 3[M+HT

[06611 Step 2. To a solution of 2-(4-methylpyndin-2-yhpropan-2-ol (500 mg, 3.31 mmol} in
dichloromethane (10 mL} at -78 °C was added diethylaminosulfur trifluoride (799 mg, 4. 96 mmol),
and the mixture was allowed to stir at room temperature for 3 hours. The reaction was quenched
with water and extracted with ethyl acetate (10 mL x 3). The combined organic phases were washed
with bring, dried over sodium sulfate, filiered, concentrated, and purified by flash chromatography
(silica, ethyl acetate/ petroleum ether = 8/92) to afford 2-(2-fluoropropan-2-y1}-4-methylpyridine
{300 mg, 1.96 mmol, 59%} as a colorless oil. MS (ESD mv/z 154.3[M+H]"

[0662] Step 3. A muxture of 2-(2-fluoropropan-2-yl}-4-methylpyridine (250 rog, 1.63 munol) and
potassium permanganate (644 mg, 4.08 romol} 1o water {10 ml) stireed at 83 °C for 3 hours. The

reaction was cooled to room temperature and acidified with dilute bydrochloric acid to pH = 5
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The resulting mixture was extracted with ethyl acetate (10 mL x 3}, and the combined organic
lavers were washed with brine, dried over anhvdrous sodium sulfate, filtered, and concentrated to
afford 2-(2-flusropropan-2-yijisonicotinic acid {80 mg, 0.44 mmol, 27%) as awhite solid. MS
(EST) m/z 184 2[M+H]

(06631 Step 4. A muxture of 3-{S-amino-Z-methylphenyl}-N-methyl-1, 6-naphthyridin-7-amine
(116 mg, 0.44 mmol), 2-(2-flucropropan-2-vhisonicotinic acid (80 mg, 0.44 mmol), NN-
dusepropvlethylamine {114 mg, 0.88 nunol} and 1-[bis(dimethylaminoimethylene]-1H-1,2.3-
triazolo{4,5-blpyridinium  3-oxid  hexafluorophosphate (200 mg, 0.53 nunol}) m NN-
dimethyHormanmide (5 mL) was stirred at room temperature for 1 hour. The mixture was quenched
with water (10 mL) and extracted with ethyl acetate (S mL x 3}. The combined organic phases
were washed with brine, dried over sodium sulfate, filtered, concentrated and purified by prep-
HPLC {Column: Welch Xtmate 21 2 x 250 mm C18, 10 um, Mobile Phase: A: water {10 mmol/L
ammonium bicarbonate) B: acetonitrile; B%: 30%-70% in 15 min) to afford 2-(2-fluoropropan-2-
yi-N-{4-methyi-3-(7-(methylamino)}-1,6-vaphthyridin-3-yhphenvhisonicotinamide (26,6 mg,
0.062 mmol, 14%) as a light yellow solid. 'H NMR (400 MHz, CD:0OD)Y 5 8 93 (s, 1H), 8.79(d, J
=22 Hz, 1H), 8.69(d, J= 5.1 Hz, 1H), 826 (d, /= 1.6 Hz, 1H), 8.06 (s, 1H), 7.77 (dd, = 5.1,
1.7 Hz, 1H), 7.74-7.67 (m, 2H), 737 (4, /= 8.1 Hz, 1H), 6.71 (s, 1H), 2.98 (s, 3H), 2.33 (s, 3H),

175 (s, 3H), 1.70 (s, 3H). MS (EST) m/z 4298 [MH+HT

Exasple 11, Synthesis of 4-(Difluoromethyl}-M-{(4-methyl-3-(7-(methylamino}-1,6-
paphthyridin-3-yhphenyl)picolinamide ({Compound 11)

o~ Iz )
ﬁ\?z DAST, CHyClhy ( lN CO, Pd{OAC),, dppf, N g LiOH, THFHC
S —— PN o R
NN N £ e “\/J\_, DMSO, MeOH, 90°C | F2HC \/Lﬁyo ™

H
/N ~ :'\\x’f'N ~.

HQNT\ NG
AN
A »

"\
I N
AR O H J/\ \f
FoHC \’A}f HATU, DIPEA, DMF FHG” \/\n’

[0664] Step 1. To a solution of 2-bromoisonicotinaldehyde (SO0 myg, 268 mmol) mn

dichloromethane (10 L) was added diethylammosulfur trifluoride (863 mg, 5.36 mmol} and the
mixture was stirred for 16 hours at room temperature. The mixture was concenirated under reduced

pressure. The residue was purified by flash chromatography (silica, ethyl acetate/petrolenm ether
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= 1/9} io afford 2-bromo-4-(diftusromethyipyridine (390 mg, 1.88 mmol, 70 %) as a vellow oil.
MS (ESE) m/z 208.1 [M+HT

(06651 Step 2. To a solution of 2-bromo-4-{diftucromethyljpyridine (390 mg, 1.88 mmol) in
dimethyl sulfoxide (6 mL} and methano! (4 mL) were added triethylamine (570 mg, 5.64 mmol),
1,1-bis{diphenyiphosphino}ferrocene (416 mg, 0.75 mmol) and palladium acetate (84 4 mg, 0.37
mmol). The resulting muxture was stirred for 16 hours at 90 °C under carbon monoxide
atmosphere. After cooling to room temperature, the reaction mixture was quenched with water/ice
(100 mL) and extracted with ethyl acetate (3 x 40 mL). The combined organic layers were washed
with brine (2 x 100 mL) and dried over anhydrous sodium sulfate. After filtration, the filirate was
concentrated under reduced pressure. The residue was purified by flash chromatography (silica,
ethyl acetate/petroleum ether = 1/1) to afford methy! 4-(difluoromethylpicolinate (230 mg, 1.22
mmoi, 65%) as a yellow solid. MS (EST) m/z 188 3 [M+H]"

06661 Step 3. A solution of methyl 4-{diflucromethyDpicolinate (230 mg, 1 22 mmol) and lithrum
hydroxide (58 mg, 2.44 romol} in tetrahydrofuran (4 mL) and water {2 mL) was stured for 2 hours
at room temperature. The mixture was concentrated in vacuo to afford 4-{diffuoromethylipicolinue
acid {150 mg, 71%) as a yellow solid, which was used in the next step without further purification.
MS (EST) m/z 174.0 [M+H]"

(06671 Step 4. To a solution of 4-(difluoromethvlipicolinic acid {70 mg, 0.40 mmol} i N N-
dimethyHormanude (5 mL) were added 3-(S-amino-2-methylpheny}-N-methyl-1 6-naphthyridin-
T-amine (84 mg, 032 mmol), I-[bis{dimethyvlamimoymethvlene]-1H-1,2 3triazolof[4,5-
blpyridinium 3-oxid hexaftuorophosphate (304 mg, 0.80 momol} and N N-dusopropylethylamine
(155 mg, 1.2 mmol} at room temperature. The reaction mixture was stirred room temperature for
1 hour. The mixture was diluted with water (50 mL), and then extracted with ethyl acetate (3 x 30
mb.}). The combined organic layers were washed with brine (2 x 50 mL), dried over anhydrous
sodium sulfate, filtered, and concentrated. The crude residue was purified by prep-HPLC (Colurn:
Welch Xtimate 21.2 x 250 mm CI8, 10 pm, Mobile Phase: A: water (10 mmol/L ammonium
bicarbonate} B: acetonitrile; B%: 30%-70% m 15 min) to afford 4-(difleoromethyl}-N-{4-methyl-
3-(7-(methylamino}-1,6-naphthyridin-3-yphenylpicolinamide (8.0 mg, 0.02 mmol, 5%) as a
yeltow solid. 'H NMR (400 MHz, DMSO-ds) 8 10.73 (s, 1H), 8.98 (s, 1H), 8.92 (d, /= 4.8 Hz,
1H), 830 (d, J = 2.4Hz, 1H), 8.27-8.24 (m, 2H), 7.94-7.87 (m, 3H), 7.39-7.12 (m, 2H), 6.91-6.90
{m, TH), 6.62 (s, 1H), 2.86 (d, J = 4.8 Hz, 3H), 2.29 (s, 3H). MS (EST) m/z 420.1 [M+H]"
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Example 12, Synthesis of 4-(1,1-Difluorcethyl}-N-{4-methyi-3-{7-(methyiamine}-1,6-
paphthyridin-3-yiphenyl)picelinamide (Compound 12)
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06681 Step 1. To a solution of 1-(2-bromopyridin-4-vijethan-1-one (3 g, 1515 mmol) in ethanol

{20 mL) was added 1,1'-bis{diphenylphosphino)ferrocene-palladium{If} dichloride (830 mg, 1.5
mmol} and palladium (1) acetate at room temperature. The reaction mixture was stirred at 55 °C
under carbon monoxide for 16 hours. The mixture was concenirated. The residue was purified by
flash chromatography (silica, ethyl acetate/petroleurn ether = 1/4) to afford methyl 4-
acetylpicolinate (860 mg, crude) as a colorless oil. MS (ESI) nv/z 180. 1 [M+H]"

(06697 Step 2. To a solution of methy! 4-acetylpicolinate (250 g, 1.4 mmol) in dichloromethane
{5 ml} was added diethylammosulfur triftuoride (670 mg, 4.2 mmol) at room temperature. The
reaction muxture was stirred at room temperature for 24 hours. The nuxture was diduted with water
{10 mL) at 0 °C, and then extracted with ethyl acetate (30 mlL x 3} The combined organic layers
were washed with brine (30 mL), dried over anhydrous sodiom sulfate, and filtered. The filtrate
was concentrated. The residue was purified by flash chromatography  (sibea, ethyl
acetate/petroleum ether = 1/3} to afford methyl 4-(1, 1-diftuoroethyl}picolinate (55 mg, crudeyas a
colorless oil. MS (ESI) m/z 202 1{M+H]"

(00701 Step 3. To a solution of methyl 4-(1,1-difluoroethyipicolinate (55 mg, 0.27 mmol} n
methanol {5 mL) and water (1 mL) was added sodium hydroxide (32.8 mg, 0.82 mmol} at room
temperature. The reaction mixiure was stirred at room temperature for 2 hours. The mixture was
purified by reverse phase HPLC t¢ afford 4-(1,1-diflucroethylpicelinic acid (32 mg, 0.17 mmol})
as a white solid. MS (ES) nv/z 188 1 {M+HT

[0671% Step 4. A solution of 4-(3,1-difluoroethyl}picolinic acid (15 mg, 0.08 mmol), NN-
diisopropylethylamine (30 mg, 024 mmol}, 1-[bis{dimethylanuino)methylenel-1H-1,2,3-

triazolof4,5-blpyridinium 3-oxid hexafluorophosphate (60 mg, 0.08 mmol) and 3-(5-amino-2-
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methylphenyl}-N-{4-methoxybenzyl}-N-methyl-1,6-naphihyridin-7-amine (30.7 mg, 0.08 mmol)
m N N-dimethylformamide (3 mL) was stirred at room temperature for 2 hours. The mixture was
dituted with water (10 mL), and then extracted with ethyl acetate (20 mL x 3). The combined
organic layers were washed with brine (10 mL), dried over anhydrous sodium sulfate, and filtered.
The filirate was concentrated under reduced pressure to afford 4-(1,1-difluoroethyD-N-(3-(7-{{4-
methoxybenzyli{methylamino}-1,6-naphthyridin-3-y1)-4-methyviphenylipicolinamide (40 mg,
crude) as a yellow solid. MS (ESI) m/z 554.3 [MHH]™

106721 Step 8. A mixture of 4-(1,1-diflucrcethy)-N-(3-(7-{(4-methoxybenzy!}{methyllamino)-
1,6-naphthyridin-3-vi)-4-methylphenylipicolinamide (40 mg, crude) in trifluorcacetic acid (5 mL)
was stirred at 50 °C for 4 hours. The reaction was concentrated and the residue was purified by
prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile Phaser A: water (10
mmol/L ammonium bicarbonate) B: acetonitrile; B%: 30%-70% in 15 min) to afford N-(4-maethyl-
3-(7-{methylamino}-1,¢-naphthyridin-3-yiphenyl)-4-(irifluoromethvlpicolinanmide (127 mg,
0.029 ramol}) as a vellow solid. 'H NMR (400 MHz, DMSO-ds) 5 10.79 (s, 1H), 8.98 (s, 1H), 8.90
(d,/=351Hz 1H), 883(d,J=23Hz 1H), 8.24 (5, 2ZH), 7.99-7.79 (m, 3H), 7.36 {d, /=83 H=,
1H), 6.97-6.83 (m, 1H), 6.63 (s, 1H), 2.87 (d. J = 4.9 Hz, 3H), 2.30 (5, 3H), 2.05 (t, /= 193 Hz,
3H). MS (EST) m/z 434, 1 [M+H]

Example 13. Synthesis of 4-(2-Fluoropropan-2-y1)-N-(4-methyl-3-(7-(methylamino}-1,6-

naphihyridin-3-ylphenyhpicolinamide (Compound 13)
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(00731 Step 1. To a solution of methy! 4-2-hydroxypropan-2-yDpicolinate (150 mg, 0.76 mmol)
m dichloromethane (5 mL) was added diethylaminosulfur trifluonide (245 mg, 1.52 mmol) and the
muxture was stirred for 16 hours at room temperature. The moixture was concentrated under reduced
pressure. The residue was purified by flash chromatography (silica, ethyl acetate/petroleum ether
= 1/9} 1o afford ruethyl 4-(2-fluoropropan-2-ypicolinate {90 rug, 0.45 mumol, 60 %) as a vellow
oil. MS (ESTy m/z 198.3 [M + HI”

[0674] Step 2. A solution of methyl 4-(2-fluoropropan-2-yhpicolinate (90 mg, 0.45 mumol} and

fithium hydroxide (22 mg, 0.90 mmol) i tetrabydrofuran (2 mL) and water (1 mL) was stirred for
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2 hours at room temperature. The mixture was concentrated i vacuo fo afford 4-(2-fluoropropan-
2-y1}picolinic acid (60 mg, 0.33 mmol, 72%) as a yellow solid. MS (BSI) m/z 184.0 {M+H]"
(06751 Step 3. To a solution of 4-(2-fluoropropan-2-vhpicslinic acid (60 mg, 0.33 mmol) in N N-
dimethylformamide (5 mL} were added 3-(S-amino-2-methyipheny!}-N-methyl-1,6-naphthyridin-
T-amine {40 mg, 016 mmol), I-[bis{(dimethvlaminc)methyiene}-1H-1,2 3-triazolof4,5-
blpyridinium 3-oxid hexafluorophosphate (251 mg, 0.66 mmol) and N N-ditsopropvlethylamine
(128 mg, 0.99 mmol}) at room temperature. The reaction mixture was stirred room temperature for
3 hours. The maxture was diluted with water {50 mL}, and then extracted with ethyl acetate (3 x
30 mL}. The combined organic layers were washed with brine (2 x 50 mL}, dried over anhydrous
sodium sulfate, filtered, and concentrated. The crude residue was purified by prep-HPLC {column:
Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile Phase: A: water {10 mmol/L. ammonium
bicarhonate) B: acetonitride; B%: 30%-70% in 15 min) to afford 4-(2-fluoropropan-2-yh-N-{4-
methyl-3-(7-(methylamino)-1 G-naphthyridin-3-vlphenyDpicolmamide (2.1 mg, 0.005 mmol,
1.5%) as a yellow solid. 'H NMR (400 MHz, DMSO-ds) § 10.72 (s, 1H), 8.98 (s, 1H), 883 (d, J
=20Hz, 1H), 875{(d, /=48 Hz, 1H), 824 (s, 1H), 8§15 (s, 1H), 7.93-7.88(m, 2H), 7.71-7.69
(m, 1H), 7.36-7.34 (m, 1H), 6.91-6.87 (m, 1H), 6.62 (s, 1H), 2.87 (d, J= 4.8 Hz, 3H), 2.29 (s, 3T,
1.73 (s, 3H), 1.67 (s, 3H), 1.23 (s, 3H). MS (EST) nv/z 430.2 [M+H]"

Example 14, Synthesis of 4-2-Cyanopropan-2-yI)-N-(d-methyl-3-(7-(methylamine)-1,6-
naphihyridin-3-ylphenyhpicolinamide (Compound 14)
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(00761 Step 1. To a solution of 4-(2-cyanopropan-2-yDipicolinie acid (30 mg, 0.16 mmol) in N N-
dimethyHormamide (2 mwl} were added 3-(5-amino-2-methylphenyl)-N-{4-methoxybenzy!}-N-
mrthyl-1,6-naphthynidin-7-arome (60 mg, 0.16 mmol), I-[bis{(dimethylaminoimethylene}-1H-
1,2,3-tniazolo[4,5-blpyridimium 3-oxid hexafluorophosphate (67 mg, 0.18 mmol} and NN-
dusopropylethylamine (62 mg, 0.48 mmol} at room teraperature. The reaction mixture was stirred
roorn temperature for 1 hour. The mixture was diluted with water (20 roll) and extracted with ethyl
acetate {20 mL x 2} The combined organic layvers were washed with water (20 mL x 3) and brine

(20 mL}, dried over anhydrous sodium sulfate, filtered, and concentrated. The crude residue was
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purified by flash chromatography (silica, petroleum ether/ethyl acetate = 1/4) to afford 4-(2-
cyanopropan-2-yH-N-{3-(7-({(4-methoxybenzy H{methyljamino}-1,6-naphthyridin-3-yi}-4-
methylphenyDpicolinamide (45 mg, 0.081 mmol, 51%) as a yvellow solid. MS (ESI) m/z 556.8
PVHHT

(0677 Step 2. A solution of 4-(Z-cyanopropan-2-y13-N-(3-(7-{{4-methoxybenzyl { methyljamino}-
1,6-naphthyridin-3-yl}-4-methylphenvipicolinanmide (450 mg, 0.081 mmol) in trifluorcacetic
acid {4 mL) was stirred at room temperature for 2 hours. Then the mixture was purified by prep-
HPLC (column: Welch Xtimate 21.2 x 250 ram C18, 10 pm, Mobile Phase: A: water {10 mmol/L
ammonium bicarbonate) B acetonitrile; B%: 30%-70% in 15 min} to afford 4-(2-cyanopropan-2-
yi}-N-{4-methyl-3-(7-(methylmino}-1,6-naphthyridin-3-yDphenylipicolinamide (23.5 mg, 0.054
mmol, 67%} as a vellow solid. "H NMR (500 MHz, DMSO-d5) § 10.74 (5, 1H), 8.99 (5, 1H), 8.84
(s, 1H), 880 (d, /=53 Hz, 1H), 827 (d, /=2.0Hz, 1H), 825 (s, 1H), 794 (d, /=20 Hz, 1H),
790(dd, J=80Hz 20Hz, 1H), 784 (q,/=20Hz 1H), 736 (d, /=85 Hz, 1H), 6.90 (s, 1H),
6.63 (s, 1H), 2.88(d, /= 5.0 Hz, 3H), 2.30 (s, 3H), 1.76 (s, 6H). MS (BEST) m/z 436.8 [M+H["

Example 15, Synthesis of 4-(1-Cyanocyclobutyl)-N-(4-methyl-3-(7-(methylamino}-1,6-
naphthyridin-3-yhphenylpicolinamide (Compound 15)
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by prep-HPLC

{Column: Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile Phase: A: water {10 mmol/L

ammonium bicarbonate} B: acetonitrile; B%: 30%-70% in 15 mun) to afford 403

Example 17, Synthesis of 2-(3,3-Difluorocyclobutyl}-N-{4-methyl-3-(7-(methylamino}-1,6-
naphthyridin-3-ylphenyhisonicotinamide (Compound 17)

3
2 o ] l 1}TFA, CH,0!
UGN YTFA, CHCla
A tauenopoc puae M BNy 2} tokuene, 80 °C
“7[\ [ I St - Qe T QYT B L -
F ) CHyCly, 0°C ot F-z\/ /+\ LIHMOS,THE, 8°Ctart
F F ’ i PMB
Qo
Nf\} Y N H?N\T’\L\ ~eN
:\f/=\/ ! . CO, DFFF, RHOAC), . \;/\l]\(g LIOH, BIOH/H,0 r ;\/ﬂ\”}m N
/ —————e ——r
Fpd DIPEA, EIOH, 85°C  Fy~/ ) e a8 HATL, DMF, DIPEA
F F F
PMB 5

= NS N N
Y w JiTJ YN e, Ol Y ,]/: Syt
,'\,)\//‘ N - S B NPNGS N N
i i |

(06827 Step 1. 3,3-Didfluorocyclobutane-1-carboxyhc acid (5.0 g, 36.8 mmol} was dissolved
dichloromethane (20 ml) and cooled in an ice bath. To the solution was added NN-
dimethylpyridin-4-amine {448.5 mg, 3.68 ramol} portion-wise, followed by rer-butavol (5.4 g,
73.5 munol) i one portion. A 1 M solution of N N'-dicyclohexylcarbodimide m dichloromethane
(8.3 g, 40.4 mmol) was added dropwise, keeping the teraperature below 10 °C. The resulting shurry
was warmed up to room temperature and stirred for 16 hours. The solid was removed by filtration.
The filtrate was washed sequentially with 2 N hydrochioric acid {60 mL x 2}, water (60 mL x 2},
and saturated aqueous sodium bicarbonate solution {50 mL x 2). The combine organic layers were

dried over sodium sulfate, filtered, and concentrated to atford a crude product as a mixture of white
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solid and vellow o1l. To the mixture was added pentane (60 mL} and then filtered through a stlica
gel pad eluting with pentane. The filtrate was concentrated to afford seri-butyl 3.3-
difluorocyclobutane-1-carboxylate (4.0 g, 20.8 mmol, 57%) as a colorless oil. "H NMR (400
MHz, CDCl) § 2.84-2.72 (m, 5H), 1.46 (s, 9H).

(06831 Step 2. A solution of lithium hexamethvidisdazide (12,1 ml, 19.3 mamol, 1.6 M solution
in tetrahydrofuran) was added dropwise to a solution of 4-bromo-2-flucropyridine (2.6 g, 149
mmol) and fere-butyl 3,3~difluorocyclobutane-1-carboxylate (3.4 g, 17.8 mmol) in tetrahydrofuran
(30 mL) at 0 °C. The reaction mixture was stirred for 20 min at the same temperature, and then
allowed to warrn to room teroperature and stirred for 4 hours. The reaction was quenched with
saturated aqueous ammoniuwm chloride solution (80 mL) and exiracted with ethyl acetate (100 mL
x 3}. The combined organic layers were washed with brine {150 ral.). The organic phase was dried
over sodium sulfate, filtered, and concentrated in vacuo to afford a crude product, which was
purified by flash chromatography {silica, 0-20% ethyl acetate i petroleum ether} to afford rere-
butyl 1-{4-bromopyridin-2-yi}-3,3-difluorocyclobutane-1-carboxylate (1.0 g.  2.88 mumol , 22%)
as a yellow oil. MS (ESI) mv/z 347.0 [M+H]"

(06841 Step 3. To a solution of reri-butyl 1-(4-bromopyridin-2-y1)-3,3-diflucrocyclobutane-1-
carboxylate (1.0 g, 2.88 mmol} in dichloromethane (10 mL} was added trifluorcacetic acid (1.2 g,
11.52 mmol) at room temaperature under niirogen atmosphere. The resulting solution was stirred
for 16 hours. The solvent was removed in vacuo and toluene (20 mL) was added. The resulting
mixture was warmed up to 90 °C and stirred for 2 hours. The reaction mixture was concentrated
m vacuo. The crude product was puritied by flash chromatography (silica, ethyl acetate/petroleum
ether = 1:4) to afford 4-bromo-2-(3,3~-difluorccyclobutyl} pyridine (600 mg, 2.43 mmol, 85%) as
a colorless oil. MS (ESI) m/z 248.0 [M+H]"

(06857 Step 4. A solation of 4-bromo-2-(33~-difluorocyclobutyDpyridine (600 mg, 2.43 mmol),
1, U-bis{diphenyiphosphinoiferrocene (269 mg, 0.49 mmol), palladivm (I1) acetate {57 mg, (.24
mmol} and N N-disopropyiethylamine (940 mg, 7.29 mmol} in ethanol (15 mL} was stirred at
&5 °C for 16 hours under carbon monoxide atmosphere. On completion, the reaction mixture was
cooled to room temperature and used without further purification. MS (ESI) m/z 242.2 [M+H]"
[0086] Step 5. A mixture of ethyl 2-(3,3-difluocrocyclobutyl sonicotinate and lithiom hydroxide
(175 mg, 7.3 mmol) in water {5 mL) was stirred at room temperature for 1 hour. Then the organic

solvent was removed. The residue was washed with ethyl acetate (20 mL). The aqueous phase was
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actdified with 1 N hydrochloric acid until no more precipitate formed. The mixture was filtered.
The solid was washed with water (20 ml} and dned to afford 2-(33-
difluorocyclobutylyisonicotinic acid (260 mg, 1.22 mmeol, 51% two steps) as a white solid. MS
(BST)m/z 214.1 [MHH]"

(06871 Step 6. To a solution of 3-(S-amino-2-methyviphenyl}-N-(4-methoxybenzyl}-N-methyl-1,6-
naphthyridin-7-arine (99 mg, 0.26 mmol) n N N-dimethylformamide (4 mL) was added N.N-
disopropylethylanune (100 mg, 0.77mmol),  [bis{dimethylanunoimethylene]-1H-1.2,3-
triazolo{4,5-blpyniduuum  3-oxid hexafluoropbosphate (147 g, 039 wmol) and 2-(3.3-
diftuorocyclobutylyisonicotinic acid (55 mg, 0.26 mmol). After stirring at room teroperature for 1
h, the muxture was extracted with ethyl acetate (30 ml x 3). The combined organic lavers were
washed with brive (30 ml.), dried over anhydrous sodium sulfate, and filtered. The filtrate was
concentrated under reduced pressure. The residue was purified by flash chromatography (silica,
sthyl acetate} to afford 2-(3,3-difluorocyclobutyl}-N-(3-(7-({4-methoxybenzy { methy Damino)-
1,6-naphthyridin-3-y})-4-methyiphenysonicotinanide {70 mg, 0.12 mmol, 50%) as a vellow
solid. MS (ESI) m/z 580.2 [M+H]"

[0088] Step 7. A mixture of 2-(3,3-difluorocy clobutyl-V-(3-(7-{{4-
methoxybenzy{methyamino)-1,6-naphthyridin-3-y1}-4-methylphenyisonicotinamide {70 mg,
0.12 mmol} in triflooroacetic acid (4 ml.) was stirred at room temperature for 16 bours. The
reaction was concentrated and the residue was punfied by prep-HPLC (Column: Welch Xtimate
21.2 x 250 mm C18, 10 um, Mobile Phase: A: water (10 mmol/L ammonium bicarbonate} B:
acetonitrile; B%: 30%-70% in 15 mun} to afford 2-(3,3-diftuocrocyclobutyl}-N-{4d-methyl-3-(7-
{methylamino)-1,6-naphthyridin-3-ylphenyHisonicotinamide (35.2 mg, 0.08 mmol, 64%) as a
yellow solid. "H NMR (400 MHz, DMSO-ds} § 10.53 (s, 1H), 8.99 (s, 1H), 8.77-8.82 (m, 2H),
7.81 (s, 1H), 8.24 (s, 1H), 2.29 (s, 3H), 2.87 (d, J = 4.8Hz, 3H), 7.74 (d, J = 7.2Hz, 3H), 7.36 (d, J
= §.8Hz, 1H), 6.92 (d, J = 4.8Hz, 1H), 6.62 (s, 1H), 3.61-3.66 (m, 1H), 2.92-3.00 (m, 4H). M 8§
(EST) m/z 460.0 [M+HT

Example 18, Synthesis of 2-(1-Fluorocyclopropyl}-N-{4-methyl-3-{7-(methylamino}-1.6-

paphthyridin-3-ylphenyl)isonicotinamide (Compound 18)
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(06891 Step 1. To a solution of 2-(1-fluorocyclopropylisonicotinic acid {60 mg, 0.33 mmol), 3-

{5-amino-2Z-methyiphenyl}-N-{4-methoxybenzyl}-N-methyl-1,6-naphthyridin-7-amine (60 mg,

0.156 mmol} and 1

e {89 mg, 0.234 mmol} in N, N-dimethyformamide (S mL)} was added N-ethyl-

N-1soprepylpropan-2-amine {101 mg, 0.78 mumol}. The mixture was stirred at 30 °C for 1 hour
The reaction was quenched with water {60 mL)} then extracted with ethy! acetate (60 mL x 2). The
combined organic layers were washed with brine (60 mL), dried over anhydrous sodium sulfate,
and filtered. The filtrate was concentrated. The residue was purified by flash chromatography
(silica, petroleum ether/ethyl acetate = /1) to afford 2-{1-fluorocyclopropyh)-N-(3-{7-{{4-
methoxybenzyl{methylDamino}-1,6-naphthyridin-3-y1)-4-methviphenyliisonicotinamide (80 mg,
0.146 mmol, 93% ) as a yellow solid. MS (EST) m/z 548.3 [M+H]"
[0690] Step 2 A solution of 2-{1-tflaorocyclopropy-N-(3-(7-((4-
methoxybenzyD{methyDanuno)-1,6-naphthyridio-3-y1)-4-methyiphenvljisonicotinamide (80 mg,
0.146 muuol) in trifluorcacetic acid (6 ml) was stirred 50 °C for 1 hour. The mixture was
concentrated and the residue was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 2530 mm
C18, 10 uro, Mobie Phase: A: water (10 mmol/L ammontum bicarbonate) B acetounstrile; B%:
30%-70% w 15 mw) to afford 2-(1-fluorocyclopropyli-N-{4-methyl-3-(7-(methylanuno}-1,6-
naphthyridin-3-yl)phenyDisonicotinamide (22.5 rog, 0.053 mmol, 36%) as a yellow solid. 'H
NMR (400 Mz, DMSO-ds} § 10.63 (s, 1H), 898 (s, 1H}, 8.82(d, /=20 Hz 1H}, 8B.70(d, J=4.8
Hz 1My, 824 (d, J= 1.6 He, TH), 8.08 (s, 1H), 7.78-7.6 {m, 3H), 7.37(d, /=52 He, 1H)}, 6.91 {4,
5.2 Hz 1H}, 6.62 (s, 1H), 2.87 (4, J = 5.2Hz, 3H), 231 (d, J=1.6Hz, 3H), 1.61-1.60 (m, ZH),
1.41-1.38 (m, 2H). MS (ESI) m/z 428.0 [M+H]

Example 19, Synthesis of 3-(Dimethylamine}-N-{6-methyl-53-(7-(methylamino}-1,6-
paphthyridin-3-yhpyridin-3-yhbenzamide {Compound 19)
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[06911 A mwture of 3-(dimethylamimolbenzoic acd (23 mg, 0.14 mmol), 3-(S-amino-2-
methylpynidin-3-vl3-Nomethyl-1,6-naphthynidio-7-asune (37 mg, 014 nwel),  1-
[bis{dimethyiammomethylene]-1H-1,2 3-tnazolof4, 3-bipyridiniumn 3-oxid hexafluorophosphate
{160 mg, 0.42 nmunol) and triethylamine (0.2 mL} in N, N-dimethyiformamide (S mL} was stirred
at room temperature for 2 hours. The reaction mixtare was purified by prep-HPLC (Colummn:
Welch Xtimate 21.2 x 250 mun CI8, 10 pm, Mobile Phase: A: water (10 mmol/L ammonum
bicarbonate} B! acetonitrile; B%: 30%-70% in 15 mn) to afford 3-(dimethyiamino)}-N-{6-methyl-
S-{7-(methylamino}-1,6-naphthyridin-3-yDpyridin-3-yibenzamide (10.8 mg, 0.03 mmol, 19%) as
a vellow solid. 'H NMR {500 MHz, DMSO-ds} 8 10.37 €5, 1H), 8.99 (s, 1H), 890 (d, /=24 H=,
1H), 886 (d, /= 2.3 Hz, 1H), 8.31 (d, /= 2.1 Hz, 1H), 8.17 (d, J= 2.4 Hz, 1H), 7.34 (, J = 8.0
Hz, 1H), 7.29-7.24 (m, 2H), 6.95 (dt, J = 4.6, 3.4 Hz, 2H), 6.64 (s, 1H), 2.96 (d, J = 7.0 Hz, 6H),
2.88 (d, J = 5.0 Hz, 3H), 2.48 (s, 3H). MS (BST) m/z 412.8 [M+H]"

Example 20, Synthesis of N-{6-Methyl-5-(7-(methylamine}-1,6-naphthyridin-3-yijpyridin-3-
yir4-(trifluoromethyhpicolinamide {Compound 26}
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106921 A mixture of 4-(trfluoromethvlpicolinie acid (36 mg, 019 mmel), 3-(S-amino-2-
methylpyridin-3-y}-Nomethyl-1,6-naphthyridin-7-amine (50 mg, 019  mmol), 1-
[bis{dimethylaminoymethylene-1H-1,2 3-tnazolof4, 3-bipyridintum 3-oxid hexafluorophosphate
(217 mg, 0.57 mmol) and triethylamine (0.2 mL} in N, N-dimethyiformamide (3 mL} was stirred
at room temperatare for 1 hour. The reaction mixture was purified by prep-HPLC (Column: Welch

Xtimate 21.2 x 250 mm C18, 10 pm, Mobile Phase: A: water {10 mmol/L ammonium bicarbonate)

231
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B: acetonitnile; B%.: 30%-70% in 15 min} to afford Ne(G-methyl-5-(7-(methylamino}-1,6-
naphthyridin-3-ypyridin-3-y -4-(trifluoromethyDpicolinamide (31.6 mg, .07 mmol, 38%) as a
yellow solid. 'H NMR (400 MHz, DMSO-de} § 11.14 (s, 1H), 9.12 — 9.03 (m, 2H), 9.00 (s, 1H),
887 (d, J=2.3 Hz, 1H), 8.37 (s, 1H), 8.32(dd, /= 4.9, 2.2 Hz, 2H), 8.12 (d, J = 4.0 Hz, 1H), 6.97
(. J = 4.9 Hz, 1H), 6.64 (s, 1H), 2.88 (d, J = 5.0 Hz, 3H), 2.51 (d, J= 1.4 Hz, 3H). MS (ESD mv/z
438.8 [MH]

Example 21. Synthesis of N-{6-Methyl-5-(7-(methylamino}-1,6-naphthyridin-3-ylpyridin-3-

yh-S-{trifluoromethylinicotinamide { Cgmpeund 21)
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(06931 A solution of S-(trifluoromethyDnicotinic acid (50 mg, 0.26 mmol), 3-(S-amino-2-
methylpyridin-3-y}-N-methyl-1 6-naphthyridin-7-amimme (69 mg, 026 mmol), 1-
[bis{dimethylamino)methylene]-1H-1,2,3-triazolof4,5-blpynidinium 3-oxid hexafluorophosphate
(149 mg, 039 mmol} and NN-dusopropylethyvlamine (68 mg, 052 mmol) in NN-
dimethylformamide (4 mL) was stirred for 2 hours at room temperature. The mixture was
concentrated in vacuo. The residue was diluted with water (100 mL)} and extracted with ethyl
acetate {3 x 100 mL). The combined organic phases were concentrated n vacuo. The residue was
purified by prep-HPLC {(Coluron: Welch Xtimate 21.2 x 250 mm C18, 10 um, Mobile Phase: A
water {10 mmol/L ammonium bicarbonate) B! acetonitrile; B%: 30%-70% i 15 min} to yield N-
{6~-methyl-5-(7-(methylamino)-1,6-naphthyridin-3-v1} pyridin-3-y1}-2-
(triffuoromethylyisonicotinamide (20.9 mg, 15%) as a white solid. 'H NMR (400 MHz, DMSO-
ds) 6 1088 (s, 1H)}, 941 {4, J=1.7Hz, 1H},922(d, J=12Hz 1H), 200 (s, 1H), 888 {dd, J=
8.9, 2.4 Hz, 2H), 8.73 (s, 11}, 8.33 (d, J= 2.0 Hz, 1H), 8.17 (d, J= 2.4 Hz, 11}, 6.98(q, J = 4.9
Hz, 1H), 6.64 (5, 1H}, 2.88 {(d, /= 4.9 Hz, 3H), 2.50 (s, 3H}. MS (ESD m/z 439.3 [M+H["

Example 22. Synthesis of 4-(Bifluoromethyl}-N-(6-methylk-5-(7-(methylamine}-1,6-
naphthyridin-3-ylpyridin-3-yhpicolinamide {Compound 22)
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[0694] To a solution of 4-{difluoromethylipicolinic acid (20 mg, 0.11 mmol} m NAN-
dimethylformamide (3 ml} were added 3-(S-amino-2Z-methylpyridin-3-y1}-N-methyl-1,6-
naphthyridin-7-amine (29 mg, 011 mmel), 1-[bis(dimethylamino}methylene]-1H-1,2 3~
triazolo{4,5-blpyridinium  3-oxid  hexafluorophosphate (84 mg, 0.22 mmol} and NN-
diisopropylethylamine (43 mg, 0.33 mmol} at room temperature. The reaction mixture was stirred
at room temperature for 3 hours. The mixture was diluted with water (30 mL), and then extracted
with ethy! acetate (3 x 15 mL). The combined organic layers were washed with brine (2 x 30 mL),
dried over anhydrous sodium sulfate, filtered, and concentrated. The crude residue was purified by
prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile Phase: A: water (10
mmol/L. ammonium bicarbonate} B: acetonitride; B%: 30%-70% in 15 min} to afford 4-
(difluoromethy D-N-(6-methvl-5-(7-(methylamino}-1,6-naphthyridin-3-yHpyridin-3-
yi)picolinamide (4.9 mg, 0.01 mrmol, 10%) as a vellow solid. 'H NMR (400 MHz, DMSO-ds) &
11.08(¢s, 1H}, 9.05(d, /=20Hz, 1H), 899 (s, 1H), 895(d, /=4 8Hz 1H), 887(d, /=20Hz
TH), 8.33-8.29 (m, 3H), 7.90(d, /=44 Hz, 1H), 7.40- 712 (m, 1H), 6.98- 6.96 {(m, 1H), 6.63 (s,
1H), 2.88 (d, J = 4.8 Hz, 3H), 2.50 (s, 3H). MS (EST) m/z 421 2 [M+H]"

Example 23. Synthesis of 4-(1,1-DifluoroethyD-N-{¢-methyl-5-(7-(methylamine)-1.6-
naphihyridin-3-ylpyridin-3-yhpicolinamide (Compound 23)
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[06931 A solution of 4-{1, 1-diflucrocthyl)picolimic  acid (15 mg, 0.08 nuool), NAN-
ditsopropylethylamine (30 myg, 024 mmol), I-[bis(dimethylaminoimethylene]-1H-1.2,3-

triazolof4,5-blpyridinium 3-oxid hexafluorophosphate (60 mg, .16 mmol} and 3-(S-amino-2-

o]
3
A
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methylpyridin-3-yi}-N-methyl-1 6-naphthyridin-7-amme  {21.2 mg, 008 mmol} mwm NN-
dimethyHormamide (3 mL)} was stirred at room temperature for 2 hours. The mixture was diluted
with water {10 mL}, and then extracted with ethyl acetate {20 mL x 3). The combined organic
fayers were washed with brine {10 mb), dried over anhydrous sedium sulfate, filtered, and
concentrated. The residue was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm
18, 10 um, Mobile Phase: A: water (10 mmo¥/L. ammonium bicarbonate) B: acetonitrile; B%:
309%-70% in 15 min) to afford 4-(1,1-diflyoroethyl}-N-(6-methyl-5-(7-(methylanuno}-1,6-
naphthyridin-3-yl}pyridin-3-yljpicolinamide (5.2 mg, 0.012 mmol, 15%) as a vellow solid. 'H
NMR (400 Mz, DMSO-de) & 11.08 (s, 1H), 9.06 (d, J = 2.4 Hz, 1H), 9.00 (s, 1H), 8.93 (d, J =
SOHz 1H), 887(d, /J=23Hz 1H), 832(dd, /=62,2.1 Hz, ZH), 826 (s, 1H), 7.90(d, /=50
Hz 1H), 6.97{d, /=50Hz, 1H), 6.64 (s, 1H), 2.88(d, /=49 Hz, 3H), 2.49-2.41 (m, 3H), 2.11-
1.99 {m, 3H). MS (BST) m/z 4351 [M+H]"

Example 24, Synthesis of 2-(2-Fluorepropan-2-y1}-MN-(6-methyl-5-(7-(methylamino}-1,6~

paphthyridin-3-yhpyridin-3-yhisonicotinamide (Cem pound 24)
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(06961 A roxture of 2-(2-fluoropropan-2-yhisonicotinie acid {35 mg, 0.19 mmol}, 3-(5-amino-2-

methylpyridin-3-yD-N-methyl-1,6-naphthynidin-7-amine {80  wmg, 019 mmol), 1-
[bis{dimethyiaminoymethylene]-1H-1,2, 3-triazolof4, S-bipyridinium 3-oxid hexafluorophosphate
(217 mg, 0.57 ramol) and triethylamine (0.2 mb) m N N-dimethyiformamide (3 mL) was stirred
at room temperature for 1 howr. The reaction mixture was purified by prep-HPLC {Colamn: Welch
Xtinate 21.2 x 250 mom C18, 10 pm, Mobile Phase: A: water (10 mmol/L ammonium bicarbonate)
B. acetomtrile; B%: 30%-70% in 15 min} to afford 2-(2-fluoropropan-2-yH-N-{6-methyl-5-(7-
{methylamino)-1,6-naphthyridin-3-vlpyridin-3-yisonicotinamide (14.2 mg, 0.03 mmol, 17%) as
a yellow solid. 'H NMR (400 MHz, DMSO-ds) § 10.82 (s, 1H), 9.00 (s, 1H), 8.90(d, J = 2.4 Hz,
1H), 8.87(d, /=23 He, 1H}, 879(d, J=51Hz 1H), 832(d, J=18Hz 1H),817(d, J=24
He, 1H), 8.07 (s, 1F), 7.86 (dd, J = 5.1, 1.6 Hz, 11}, 7.00 - 6.93 (m, 1H), 6.64 (s, 1), 2.87 (d, J
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=5.0 Hz, 3H), 2.51 (d, J = 0.7 Hz, 3H), 1.74 (s, 3H), 1.69 (s, 3H). MS (ESI) m/z 430.8 [M+H]

Example 25, Synthesis of S-Methyl-N-{6-methyl-5-(7-(methylamine)-1,6-naphthyridin-3-

yhpyridin-3-yvi}-4-(triflusromethylpicolinamide {(Compeound 25}
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(00971 Step 1. A mixture of 5-bromo-4-(trifluoromethyDpyridin-2-amine (1.00 g, 4.17 mmol},
2.4,6-trimethyl-1,3,5 2 4 6-trioxatriborinane (3.5 M in tetrabydrofuran, 3.6 mb, 12.45 mmol},
tetrakis{triphenylphosphinelpalladium (481 mg, 0.42 mmol) and sodium carbonate (883 mg, 8.33
mmol} in water (3 mL} and dioxane (10 mL} was stirred at 100 °C for 18 hours under argon. The
resulting mixture was cooled to room temperature and concentrated. The residue was purified by
flash chromatography (silica, petroleum ether/ethyl acetate = 2/1) to afford 5—methy1-4~
(triflucromethyhpyridin-2-amine {700 mg, 3 98 mmol, 95%) as a vellow oil. MS (ESH m/z 17
IMHHT

[0698] Step 2. To asolution of S-methyl-4-(trifluoromethylipyridin-2-amine (700 mg, 3.98 mmol)
in hydrogen bromide (10 mL, 40% in water} was added sodium nitrite (549 mg, 7.95 mmol) at 0
°C. The ruxture was stirred at 0 °C for 1 howr and cuprous bromide (1.14 g, 7.95 mmol) m
hydrogen bromide (2 mi, 40% in water} was added. The reaction mixture was stirred at room
temperature for 18 hours. The reaction was guenched by aqueous sodium hydroxide (1 M in water)
untif pH = 9 and extracted with ethy! acetate (50 ol x 3). The combined organic phases were
concentrated and purified by flash chromatography (silica, petroleum ether/ethyl acetate = 10/1)
to afford 2-bromo-S-methyl-4-(trfluoromethyDpyridine {210 mg, 0.88 mumol, 22%) as a yellow
oil. MS (EST) nvz 239.9 [M+H]"

[0699] Step 3. A solution of 2-bromo-S-methyl-4-(trifluoromethypyridine (210 mg, 0.88 mmol},
L1-bis{diphenylphosphino}errocene {97 mg, 0.18 mmol), palladivm (H) acetate {20 mg, 0.09

mmol) and triethylamine (266 mg, 2.04 mwol) in methano! (S ml) was stitred at 60 °C for 18
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hours under carbon monoxide atmosphere. The reaction was cooled to room temperature and used
without further purification. MS (BSI) m/z 2201 [M+H]™

(07001 Step 4. The mixture of S-methyl-4-(trifluoromethypicolinic acid (150 mg, 0.73 mmol}
and hithium hydroxide (88 mg, 3.66 mmol} in methano! (5 mL} and water (2 mL) was stirred at
room temperature for 1 hour. The reaction mixture was adjusted to pH = 4 with 1 N hydrochloric
acid and concentrated. The residue was purified by flash chromatography (silica,
dichloromethane/methanol = 10/1) to atford S-methyi-4-(iriflucromethyl}picolinic acid {60 mg,
0.29 mmol, 33% over two steps) as a vellow solid. MS (BSI) m/z 205.8 [M+H]"

[07011 Step S, A mixture of S-methyl-4-(triflucromethyhpicolinic acid (30 mg, 0.15 mmol}, 3-(5-
amino-Z-methyipyridin-3-y-N-methyl-1, 6-naphthyridin-7-amine (39 mg, 015 mmol), 1-
[bis(dimethylaminoimethylenel-1H-1,2 3-triazolof4, 5-blpyridinium 3-oxid hexaflucrophosphate
{67 mg, 0.18 mmol) and triethylamine {44 mg, 0.44 mmol) in N, N-dimethylformamide (2 mL) was
stirred at room temperature for 2 hours. The reaction mixture was purified by prep-HPLC
{Column: Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile Phase: A: water (10 mwol/L
armonwm bicarbonate) B acetonutrde; B%: 30%-70% wn 15 mn) to afford S-methyl-N-(6-
methyl-5-(7-{methylamine)-1,6-vaphthyridio-3-yDpyndin-3-vi}-4-(rifluoromethylpicolinamide
{15.8 mg, 0.035 mmol, 23%}) as a yellow solid. 'H NMR (400 MHz, DMSO-ds) § 11.08 (s, 1H),
9.11-8.97 (m, 2H), §.94-8.83 (m, 2H), 8.38-8.22 (1, 3F), 7.02-6.91 (m, 1H), 6.64 (s, 1H), 2.88 (d,
J=50Hz, 3H), 2.58 (s, 3H), 2.50 {s, 3H). MS (EST) mv/z 453.1 [M+H]"

Example 26, Synthesis of 3-Chiore-MN-(6-methyl-5-(7-(methylamine)-1,6-naphthyridin-3-

vhpyridin-3-yi)-4-(rifftuoromethyl)picolinamide {Compound 26)
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(07021 A solution of 3-chloro-4-(trifluoromethylipicolinic acid {0.050 g, 0.22 mmol}, 3-{S-amino-
Z-methylpyrnidin-3-yi}-N-methyl-1,6-naphthynidin-7-amine  (0.059 g 022 mmol), 1-
[bis{(dimethylaminoimethylene]-1H-1,2 3-tniazolol4, 5-blpyridinium 3-oxid hexaflucrophosphate

(013 g, 0.33 mmol} and triethylamine (0.079 g, 0.78 mmol} in dichloromethane (5.0 mL} was
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stirred at room temperature for 16 hours. The reaction mixture was quenched with water {20.0 mL)
and extracted with dichloromethane (20 mL x 2}. The combined organic layers were washed with
brine (10 mL), dried over anhvdrous sodium sulfate, filtered, and concentrated. The residue was
purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 um, Mobile Phase: A:
water {10 mmol/L ammonium bicarbonate} B: acetonitrile; B%: 30%-70% in 15 min} to afford 3-
chloro-N-(6-methyl-3-(7-(methylamino)-1,6-naphthyridin-3-ylpyridin-3-yi}-4-
(triftuoromethylipicolinamide (14.5 mg, 0.03 mmol, 13% ) as a yellow solid. 'H NMR (400 MHz,
CD:OD): 5 8.95 (s, 1H), 8.85-8.81 (m, 3H), 8.35 (s, 1H), 8.23 (s, 1H), 7.96 (s, 1H), 8.71 (s, 1H),
2.98 (s, 3H), 2.55 (s, 3H). MS (ESI) m/z 473.1 [M+H]

Example 27, Synthesis of N-{6-Methyl-S-(7-(methylamino)-1,6-naphthyridin-3-ylpyridin-3-

yihi-2-(trifluoromethyhisenicotinamide (Compound 27)
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(07031 A solution of 2-(triflucromethylyisonicotinic acid (50 mg, 0.26 mmol), 3-{S-amino-2-
methylpyridin-3-vi}-N-methyi-1,6-naphthyridin-7-anuine {69  mg, 026  awmel), 1-
[bis{dimethviammoimethylene]-1H-1,2 3-triazolo[4, 3-bipyndiniurn 3-oxid hexafluorophosphate
(149 wg, 039 omol) and NN-dissopropylethvlamine (68 mg, 0.52 mmol) n NN-
dimethylforruanude (4 ml) was stured at room temperature for 2 hours. The mixture was
concentrated in vacuo. The residue was diluted with water (100 ml) and extracted with ethyl
acetate (3 x 100 mL). The organic phase was concentrated and purified by flash chromatography
{silica, petroleurn ether/ethyl acetate = %) to afford N-(6-methyl-5-(7-(methvlamino}-1,6-
naphthyridin-3-vUpyridio-3-y - 2-(triflucrorethy Disonicotinanmide (17.6 mg, 0.040 mmol, 15%)
as a white solid. 'H NMR (400 MHz, DMSO-ds) 5 10.94 (s, 1H), 9.02 {d, J = 5.0 Hz, 1H), 9.00 (s,
1H), 8.88 (dd, J = 143, 2.4 Hz, 2H), 841 (s, 1H), 832 (d, J= 2.2 Hz, 1H), 823 {d, /= 58 Hx,
1H}, 8.164{d, /=24 Hz, 1H}, 696 (q, J=4.7Hz, 1H), 6.64 (s, 1H), 2.88(d, J =50 Hz, 3H), 2.50
{s, 3H}. MS (ESH m/z 4393 [M+H]"
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Example 28. Synthesis of 2-(Difluoromethyl)}-N-(&-methyl-5-{7-(methyiamine)-1,6-
paphthyridin-3-yhpyridin-3-yhisonicotinamide (Compound 28)
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(07041 A sohstion of 2-{difluoromethyliisonicotinic acid (3¢ mg, 0.17 mmol), NN-
diisopropylethylamine (67 mg, .52 mmol}, 1-[bis{dimethylanino)methylene}-1H-1,23-
triazolo{4,5-blpyridinium 3-oxid hexafluorophosphate (152 mg, 0.34 mmol) and 3-{(5-amino-2-
methylpyridin-3-yl3-N-methyl-1,6-naphthynidin-7-anmune (212 mg, 608 mmol} m NN-
dimethylformamide {3 mL) was stirred at room temperature for 2 hours. The mixture was diluted
with water (10 mL), and then extracted with ethyl acetate (20 mL x 3). The combined organic
iayers were washed with brine (10 mb), dried over anhydrous scdium suifate, filtered, and
concentrated. The residue was purified by prep-HPLC (Column: Welch Xumate 21.2 x 256 mm
C18, 10 um, Mobhile Phase: A: water {10 mmol/L ammonium bicarbonate) B: acetoniirile; B%:
30%-70% i 15 vy to afford 2-(difluoromethy-N-(6-methyl-5-(7-(methylamino}-1,6-
naphthyridin-3-ylypyridin-3-yl}isonicotinamide (27.1 mg, 0.064 mmol, 80%) as a yellow solid. 'H
NMR (400 MHz, DMS0O-de) 6 10.95 (s, 2H), 9.00 (s, 2H), 894 (d, /= S.1 Hz, 2H), 891 (d, /=
2.3 Hz 2H), 887 (d, J=23Hz 2H), 833(d, /=20Hz 2H), 823 (5, 2H)}, 8 18(d, /=23 H=,
7H), 8.11 (d, J = 4.8 Hz, 2FD), 7.28-6.93 (m, 4H), 6.64 (s, 2H), 2.87 (d, J = 5.0 Hz, 7H), 2.51 (s,
TH). MS (EST) m/z 421.2 [M+H]'

Example 29, Synthesis of 2-(1,1-Difluoroethy-N-{¢-methyl-5-(7-(methylamine)}-1.6-
naphthyridin-3-ylpyridin-3-yhisoenicotinamide (Comp(}&md 28}

HZN E\L
v 108
\78@\{, LJ\r \r
£ ¥ 5 HATU, EfigN, DMF

(07057 A muxture of 2-(1,1-diflnoroethyiysomceotinic acid (28 mg, 0.15 mmol), 3-(S-amino-2-
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methylpyridin-3-yi}-N-methyl-1 6-nephthyridin-7-amme {40 mg, 015  mmol), 1-
[bis{dimethylammomethylene]-1H-1,2 3-triazolof4, 5-bipyridinium 3-oxid hexaflucrophosphate
(171 mg, 0.45 mmol) and triethylamine (0.2 mL} in N, N-dimethyiformamide (3 mL} was stirred
at room temperature for 1 hour. The reaction mixture was purified by prep-HPLC (Column: Welch
Kumate 21.2 x 250 mm C18, 10 pm, Mobile Phase: A: water {10 mmol/L ammonium bicarbonate)
B: acetonitnile; B%: 30%-70% in 15 mun} to afford 2-(3,1-difluoroethy{}-N-{6-methyl-5-(7-
{(methylamino}-1,6-naphthyridin-3-vhpyridin-3-y isonicotinamide (8.4 mg, 0.02 mmeol, 13%) as
a vellow solid, '"H NMR (500 Mz, DMSO-de) & 10.89 (s, 1F), 9.00 (s, 1H), 8.93-8.89 (m, ZH),
8.87(d, J=2.3 Hz, 1H), 832 (d, J=2.2 Hz, 1H), 8.23 (s, 1H), 8.17 (d, J= 2.4 Hz, 1H), 8.06 (d,
J=50Hz, 1H), 6.96(q.J=4.9 Hz, 1H), 6.64 (s, 1H), 2.88 (d,J = 5.0 Hz, 3H), 2.50 (s, 3H), 2.06
(t, /=191 Hz, 3H}). MS (ES]) m/z 434.9 [M+H]™

Example 30, Synthesis of 4-2-Cyanopropan-2-yl)-N-(6~-methyl-5-(7-(methylamine)-1,6-
naphthyridin-3-ylpyridin-3-yDhpicolinamide {Compound 30)

]
Moy i
PM8 \;/\\\fl\,(o** PMB H
N ; SRy N / & N P " IA;N\:r’\\\(,N\ Wy P H f_N \L,»\}(N\
HaM_a L NP —_—— %\K/J‘m/!\ NGy, Ny A — \\X/\\,J\r)s A NN
\[ HATU, DIPEA, DMF ~ T 7Y A ] \[ ]:
'».N‘;' “ Q \N(,’/\ N

[0706] Step 1. To a solution of 4-(2-cyanopropan-2-yhipicolinic acid (35 mg, .18 mmol} in N N-
dimethyiformamide (2 mL} were added 3-(5-amino-2-methylpyridin-3-y1}-N-{4-methoxybenzyl)-
N-methyl-1,6-naphthyridin-7-amine (70 mg, 0.18 mmol}, 1-{bis{dimethylamino)methylene}-1H-
1,2,3-tnazolo{4, 5-blpyridinium 3-oxid hexafluorophosphate (75 mg, 020 mmol} and NN-
diisopropylethylamine (46 mg, 0.36 mmol} at room temperature. The reaction mixture was stirred
at room temperature for 1 hour. The mixture was diluted with water {10 mL}, and then extracted
with ethyl acetate {10 mL x 2)}. The combined organic layers were washed with water {10 mbL x 3)
and brine {10 mL), dried over anhydrous sodium sulfate, filtered, and concentrated. The crude
residue was purified by flash chromatography {silica, ethyl acetate) to afford 4-(2-cyvanopropan-2-
y-N-{5-(7-{({4-methoxybenzyl {methvDamine}-1,6-naphthyridin-3-y1}-6-methylpyridin-3-
vipicolinamide (60 mg, 0.11 mmol, 60%) as a yellow solid. MS (ESI) m/z 558.0 [M+H]

[07071 Step 2. A solution of 4-(2-cyanopropan-2-yH-N-{5-(7-{{4-
methoxybenzyli{(methylamino}-1,6-naphthyridin-3-yh-6-methvipyridin-3-ylipicohinamide (60

mg, 0.11 mmol) in triffuorcacetic acid (4 mL) was stirred at room temperature for 2 hours. Then
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the reaction mixture was purified by prep-HPLC (Colomn: Welch Xtimate 21.2 x 250 mm (18,
10 pm, Mobile Phase: A: water (10 mmol/L ammonium bicarbonate} B: acetonitrile; B%: 30%-
70% i 15 man) to afford 4-{2-cyanopropan-2-yl-N-{G-methyl-5-(7-(methylamino}-1,6-
naphthyridin-3-yDpyridin-3-yl)picolinamide (35.4 mg, 0.081 mmol, 74%) as a yellow solid. 'H
NMR (500 MHz, DMSO-de) § 11.02 (s, 1H), 9.06 (d, J = 3.0 Hz, 1H), 8.99 (s, 1H), 8.87 (4, J =
2.0 Hz, 1H), $.82 (d, J= 5.5 Hz, 1H), 8.31-8.29 (m, 3H), 7.86 (dd, /= 5.0 Hz, 1.5 Hz, 1H), 8.95-
8.94 (m,1H), 6.64 (s, 1H), 2.88 (d, J=4.5 Hz, 3H), 2.50 (s, 3H), 1.77 (s, 6H). MS (EST) m/z 437.8
IMHHT

Example 31. Synthesis of 4-(1-Cyanocyclobutyl}-N-{6-methyl-5-(7-(methylamino}- 1,6~

naphthyridin-3-yhpyridin-3-yhpicolinamide {Compound 31)

d o
z> 4 HATU, DIPEA, CH,Cly Z>

(07081 A muxture of 4~(1-cvanocyclobutyhpicolime acid (45 mg, 022 romol), 3-(S-amino-2-
methylpyridin-3-y1}-N-methyl-1 6-naphthyridin-7-amine (50 mg, 0189 mmel), 1-
[bis{(dimethyiamino)methylene]-1H-1,2 3-triazolof4, S-bipyridimum 3-oxid hexafluorophosphate
{107 g, 0.28 mmol) and N N-disopropylethylamine (73 mg, 0.56 nuuvol) in dichloromethane (10
ml} was stired at room temperature for 1 hour. The reaction was quenched with water and
extracted with dichloromethane (10 ml x 3). The combined organic layers were washed with brive
(20 mLy), dried over sodiurn sulfate, filtered, and concentrated. The residue was purified by prep-
HPLC {(Colurmn: Weleh Xtirnate 21.2 x 250 mm C18, 10 um, Mohile Phase: A: water (10 mmol/L,
ammonium  bicarbonate} B acetonitnile; B%: 30%-70% 1w 15 min) to afford 4-(1-
cyanocyclobuty 3-N-{6-methy-5-(7-(methylamino)-1,6-naphthyridin-3-yBpyridin-3-

yipicolinamide (43.8 mg, 0.097 mmol, 44%) as a yellow solid. 'H NMR (400 MHz, DMSO-ds) &
11.65 (s, 1H}, 906 (d, J = 2.4 Hz, 1H), 9.00 (s, 1H), 887 {d, /=24 Hz, 1H), 884 {dd, J= 51,
0.6 He, 1H), 832 {dd, J=4.1, 2.4 Hz, 2H)}, 8.29-8.14 {m, 1H}, 7.86 {dd, /= 5.1, 2.0 Hz, 1H)}, 6.98
{d, J=50Hz 1H) 6.64 {s, 1H), 288 (d. ./ = 4.9 Hz, 3H}, 2.85-79 {m, 2H}, 2.72 {ddd, /= 10.7,
9.7, 5.6 Hz, 2F1), 2.51 (d, 31}, 2.40-2.26 {m, 1H), 2.16-2.02 (m, 1H). MS (BST) m/z 450.1 [M+H]"
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Example 32, Synthesis of 4-(1-Cyanocyclopropyl)-N-{6-methyl-5-(7-(methyiamino}-1,6-

paphthyridin-3-ylpyridin-3-yhpicolinamide (Compound 32)

H
)
NG.. J\;\T N
’i HATU, DIPEA, CHoCly

(07091 A mixture of 4-(1-cyanocyclopropylipicolinic acid (42 mg, 0.22 ramol), 3-(S-aming-2-

methylpyridin-3-y}-N-methyl-1,6-naphthyridin-7-amine (80 mg, 0189 mmol), 1-
[bis{(dimethylaminoimethylene]-1H-1,2 3-triazolof4, 3-bipyridinium 3-oxid hexafluorophosphate
{107 mg, 0.28 mmoly and N,N-dusopropylethylamine (73 mg, 0.56 mmol} in dichloromethane (10
mbL) was stirred at room temperature for | hour. The reaction was guenched with water and
extracted with dichloromethane (10 mL x 3). The combined organic layers were washed with brine
(20 mL}, dried over sodium sulfate, filtered, and concentrated. The residue was purified by prep-
HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 um, Mobile Phase: A: water {10 mmol/L
ammonium  bicarbonate} B acetomitrile; B%: 30%-70% in 1S min) to afford 4-(1-
cyanocyclopropyl}-N-{6~-methyl-3-(7-{methylamino)-1,6~-naphthyridin-3-yhpyridin-3-
yijpicolinamide (30.7 mg, 0.07 mmol, 32%}) as a yellow solid. 'H NMR (400 MHz, DMSO-ds) &
1102 (s, 1H}, 217-8.95 (m, 2H), 887 (d, /=22Hz 1H), 873 (d, /=S2Hz, 1H), 833, J=
50Hz 2H), 8.08{d, J=18Hz, 1H), 756 (dd, =52, 20 Hz, 1H), 6.99 (s, 1H}, 6.64 {5, 1H),
288(d, J=47Hz 3H),251{d,J=16Hz 3H),2.01 (dd,J=8.1, 5.1 Hz, ZH), 1. 79(dd, /=8 4,
5.4 He, 2H}). MS (B81) m/z 436 2 [MHH]™

Example 33. Synthesis of 2-(1-Fluorscydopropyl)-N-{6-methyl-5-(7-(methylamino}-1,6-
naphthyridin-3-ylpyridin-3-ylisonicotinamide (Comm}amd 33}

L(ﬁ
T\ “
N7 E N
FK)\\/ OH 2N
o) HATU, EigN, DMF T\/\(

(07101 A mixture of 2-{1-fluorocyclopropylyisonicotinic acid (34 mg, 0.19 mmol}, 3-(5-amino-2-
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methylpyridin-3-yi}-N-methyl-1 6-naphthyridin-7-amme {50 mg, 019 mmol), 1-
[bis{dimethylammomethylene]-1H-1,2 3-triazolof4, 5-bipyridinium 3-oxid hexaflucrophosphate
(217 mg, 0.57 mmol) and triethylamine (0.3 mbL} in N, N-dimethyformamide (5 mL} was stirred
at room temperature for 2 hours. The resulting mixture was purified by prep-HPLC (Column:
Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile Phase: A: water (10 mmol/L ammonium
bicarbonate} B: acetonitride; B%: 30%-70% 1n 15 min) to afford 2-(1-fluorocyclopropy}-N-(6-
methyl-5-(7-(methylamino}-1 G-naphthyridin-3-ylpyridin-3-yliisontcotinamide (21.3 mg, 0.03
mmol, 26%) as a yellow solid. 'H NMR (500 MHz, BMSO-ds) § 10.84 (s, 1H), 9.00 (s, 1H), 8.91
(s, 1H}, 8.87 (s, 1H), 8.73(d, /=48 Hz, 1H), 833 (s, 1H), 819, 1H}, 812 (s, 1H}, 780 (d, J=
49 Hz, 1H), 6.97 (d, J= 4.9 Hz, 1H), 6.64 (s, 1H), 2.88 (d, J = 4.6 Hz, 3H), 2.50-2.45 (m, 3H),
1.64-1.56 (m, 2H), 1 41 {q, J= 8.5 Hz, 2H). MS (EST) m/z 428 9 [M+H]"

Example 34, Synthesis of 2-(3,3-Difluorocyclobutyl)-N-{¢-methyl-5-(7-(methylamino}-1,6-
naphthyridin-3-ylpyridin-3-yhisonicotinamide (Compound 34)

H
K/N \/\\v’ N

HoN ENGP
N7 \ \l’\/(
OH
f’\”J\rr

E- /\: HATU, DIPEA, DMF

[0711] To a soletion of 3-(S-amino-2Z-methvipyridin-3-y1}-N-methyl-1,6-naphthyridin-7-amine
(37 mg, 0.14 mmol} in N N-dimethyiformanide {4 mL) was added N N-disopropylethylamine (55
ng, 0.42 mmol}, 1-[bis{dimethylaminomethylene]-1H-1,2 3-triazolo{4,5-blpynidimum 3-oxid
hexafiuorophosphate (80 mg, 0.21 mmeol} and 2-(3 3-diftuorocyclobutyDisonicotinic acid (30 mg,
0.14 mmol) at room temperature. The mixture was allowed to stir at room temperature for 1 hour.
The moxture was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 um,
Mobile Phase: A: water (10 mmol/L ammonium bicarbonate) B: acetonitrile; B%: 30%-70% mn 15
min) to afford 2-(3,3-diflucrocyclobuty )-N-(G-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-
vi}pyridin-3-yi)isonicotinamide (10.7 mg, 0.02 mmol, 17%} as a yellow solid. "H NMR (400 MHz,
CDCL) 8 8.87 (d, J = 6.4 Hz, 2H), .80 (d, J= 5.2 Hz, 1H), 8.68 (s, 1H), 8.31 (s, 1H), 8.06 (dd. J;
=20Hz J>=13.2Hz ZH), 765 (s, 1H), 758 (d, /=532 Hz, 1H), 6.78 (s, 1H}, 5.04 (5, 1H), 3.54-
3.59 (m, 1H), 2.95-3.05 (m, 7TH), 2.59 (s, 3H). MS (ESI) m/z 461 .4 [M+H]"
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Examples 35 and 36, Synthesis of K-{6-Methyl-5-(7-(methylamine}-1,6-naphthyridin-3-
yhpyridin-3-y1}-2-{{(25,4R}-4-(irifluoremethyljtetrahydro-2H-pyran-2-yl)acetamide and N-
{6-Methyl-5-(7-{methylamine)-1,6-naphthyridin-3-vi}pyridin-3-yi)-2-{(ZR 4R )-4-

{trifiuoromethyljtetrahydro-2H-pyran-2-yl}acetamide {Compound 35 and Compound 36)

H
E’TIQYN\
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cisftrans assignment arbitrary
(07121 To a solution of 3-(S-amino-Z-methylpyridin-3-yl}-N-methyl-1,6-naphthyridin-7-amine
(125 mg, 0.47 mmol) in N N-dimethylformamide (4 mbL)} was added N N-dusopropylethylamine
(183 mg, 1.42 mmol), 1-[his{dimethylamino)methylene}]-1H-1.2 3-triazolo[4,5-blpyridinium 3-
oxid hexafluorophosphate (269 mg, 0.71 mmol) and 2-{4-(triffluoromethyljtetrabydro-2H-pyran-
2-ylacetic acid (100 mg, 0.47 mmol) at room temperature. The mixture was allowed to stir at
room temperature for 1 hour. The mixture was purified by prep-HPLC (Column: Welch Xtimate
212 % 250 mum C138, 10 um, Mobile Phase: A: water (10 mmol/L ammonium bicarbonate) B:
acetonitrile; B%: 30%-70% in 15 min)} to afford the first eluting diastereomer (retention time 6.6
min} which was arbitrarily assigned as N-{6-methyl-S-(7-{methylamino}-1,6-naphthyridin-3-
vipyridio-3-yH-2-(( 2R 4R)-4-(trifluoromethyijtetrabydro-2H-pyran-2-vljacetamide (5.4  mg,
0.012 mmol, 3%) as a yellow solid. 'H NMR (400 MHz, DMSO-ds) 6 10.25 (s, 1H), 8.98(s, 1H),
8.81(d, .J=2.4 Hz, 1H), 864 (d. 7= 2.4 Hz, 1H), 8.27(d,.J= 2.0 Hz, 1H), 8.03 (d, J=2.4 Hz,
1H), 6.94 {q. J = 4.4 Hz, 1H), 6.62 (s, 1H), 4.18 {s, 1H), 3.71-3.76 (m, 1H), 3.59 (s, 1H), 2.86 (4,
J=52Hz 3H), 2.71 {s, 1H), 2.59-2.67 {m, 2H), 2.43 (5, 3H), 1.69-1.80 {m, 4H) MS (ESD) m/z
460.1 [M+H]":

and the second eluting diastereomer {retention timne 7.1 min) which was arbitrarily assigned as V-
{6-methy-5-(7-(methylamino}-1,6-naphthyridin-3-yDpyridin-3-y1}- 2-((25,4R})-4~

{trifluoromethy Htetrahydro-2H-pyran-2-yhacetamide (22.6 mg, 0.04%9 mmol, 10%} as a yellow
solid "H NMR (400 MHz, DMSO-ds) 5 10.25 (s, 1H), 898 (s, 1H), 881 (d, J= 24 Hz, 1H), 8.65
{d, J=24Hz 1H), 827(d, J=16Hz 1H), 804 (d,J=2.0Hz, 1H}, 6.62 (s, 1H}, 3.92-3.96 (m,
1H), 3.37-3.43 (m, 1FD), 3.18-3.84 {m, 1H), 2.86 (d, J = 4.8Hz, 3H), 2.66-2.72 (m, 1H), 2.54 (d, J
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= 6.0Hz, 2H), 2.43 (s, 3H), 1.87 (d, J = 13.2 Hz, TH), 1.69 (d, J= 12.8 Hz, 1H), 1.35-146 (m. 1H),
1.20-1.29 (m, 1H). MS (EST) m/z 460.1 [M+H]

Example 37. Synthesis of N-(4-Chlero-2-fluore-5-(7-{methylamine)-1,6-naphthyridin-3-

yhphenyl}-4-Z-cyanopropan-2-yhpicolinamide (Compound 37)
PMB oy

] b L RN Y f !
S o J\j e R oAk on
B8 7 N \/\Ef P
HoN o _Br :i SN ,t HoN.__on B >< Br ~ x
O - oy 3 0
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(07137 Step 1. A nuxture of [1,1'-bis{diphenyiphosphino)ferroceneldichloropaliadium{il) (73 mg,
0.1 mmol), S-bromo-4-chloro-2-flucroanitine (224 mg, 1 mmol), 4,4 4 4' 55 5 S'-octamethyl-
2,2'-bi(1,3,2 -dioxaborolane} (304 mg, 1.2 mmol) and potassium acetate (490 mg, 5 mmol) in
dioxane (10 mL} was stured at 110 °C for 12 hours under nitrogen. After cooling to room
temperature, the reaction solution was concentrated and the residue was purified by flash
chromatography (silica, dichloromethane/methanol = 20/1} to afford 4-chloro-2-fluoro-5-(4,4,5 5-
tetramethyl-1,3 2-dioxaborolan-2-yDaniline {168 mg, 0.619 mmol, 62%) as a white solid. 'H NMR
(400 MHz, CDCl) =713 (d, /=100 Hz, 1H)}, 7.01 {(d, /= 11.2 Hz, 1H), 3.67 (brs, ZH}, 1.35
(s, 12H). MS (ESD) m/z 272.2 [M+H]"

(07147 Step 2. A maxture of |1, U-bis{diphenyliphosphino)ferroceneldichloropalladium{il) (21 mg,
0.029 mmol}, 3-bromo-N-{4-rmethoxybenzyD)-N-methyi-1,6-naphthynidin-7-ammne {200 mg, 0.558
mmol}, 4-chloro-2-fluoro-5-(4,4,5, 5-tetramethyl-1,3 2-dioxaborolan-2-yhanihine {167 mg, 0.615
mmol} and potassium carbonate (231 myg, 1.671 mmol} in dioxane (10 mL) and water (2 mL) was
stirred at 90 °C for 2 hours under nitrogen. After cooling to room temperature, the reaction was
dilated with ethyl acetate (60 ml), washed with water (20 mL} and brine (20 mL), dried over
sodium sulfate, filtered, and concentrated. The residue was purified by flash chromatography
(silica, petroleum ether/ethy]l acetate = 2/1 then U1} to afford 3-(S-amino-2-chloro-4-
fluorophenyl}-N-(4-methoxybenzy)-N-methyi-1, 6-naphthyridin-7-amine {80 mg, 0.189 mmol,
34%} as a brown solid. MS (EST) m/z 595.2 [M+H]

[0715] Step X hylaminoimet

(s

~OX3
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te {108 mg, 0.310 mmol) was added to a solution of 3-(S-amino-2-chloro-4-

flucrophenyl}-N-(4-methoxybenzyl)-N-methyi-1,6-naphthyridin-7-amine (80 mg, 0.189 mmol),
4-(2-cyanopropan-2-ypicslinic acid (43 mg, 0.226 mmol} and N N-dusopropylethylamine (98
mg, 0.758 mmol) in N N-dimethylformamide (3 mL} at room temperature under nitrogen. After
stirring at room temperature for 1 h, the reaction muxture was diluted with ethyl acetate (80 mL},
washed with water (20 mL)} and brine (20 ml), dried over sodium sulfate, filtered, and
concentrated. The residue was punified by flash chromatography (silica, petroleum ether/ethyl
acetate = 2/1 then 1/1) to afford N-(4-chloro-2-fluoro-5-(7-({4-methoxybenzy {methy}anuno)-
1,6-naphthyridin-3-yphenyl}-4-(2-cyanopropan-2-yhpicolinamide (40 mg, 0.067 mmol, 36%) as
a brown solid. MS (ESI m/z 395 2 [M+H]"

(07161 Step 4. A mixture of N-(4-chloro-2-flucro-3-(7-{({4-methoxybenzyl}{methyllamino)-1,6-
naphthyridin-3-ylphenyl}-4-(2-cvanopropan-2-yl)picohinamide (46 mg, 0.067 mmol} in
trifluoroacetic acid (2 mL) was stirred at room temperature for 1 hour. The reaction mixture was
concentrated and the residue was purified by prep-HPLC (Column: Waters Xbuidge 21.2 x 250
mm C18, 10 um, Mobile Phase: A: water (10 mmol/L aramonwm bicarbonate), B acetonitrile} to
afford N-{4-chloro-2-fluore-5-{7-(methylamino)-1,6-naphthyridin-3-ypheny}-4-(2-

cyanopropan-2-ypicolinamide (8.9 mg, 0.019 mmol, 28%) as a yellow solid. 'H NMR (400 MHz,
DMSO-de) 6 = 1062 (s, 1H), 200(d, /=04 Hz, 1H), 880 (d, /=24 Hz, 1H), 883 (dd, /=52,
0.8 He, 1H), 8.33(d,.J= 1.6 Hz, 1H), 8.28 (dd, J=2.0, 0.8 Hz, 1H), 8.19 (¢, /= 8.0 Hz, 1H), 7.90
(dd, J= 5.2, 2.0 Hz, 1H), 7.82 (d, J = 10.4 Hz, 1H), 701 (m, 1H), 6.23 (s, 1H), 2.87 (d, J= 4.8
Hz, 3H), 1.77 (5, 6F1). MS (BST) m/z 475.1 [M+H]"

Example 38. Synthesis of 4-2-Cyanopropan-2-y1}-N-(3-fluore-4-methyl-8-(7-
{ methyiamim;}—igé—naphthyridin—?swyi}phmyﬂ)piwlim&mide {(Compound 38}
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[0717] Step 1. A muxture of 3-bromo-5-fluoro-4-methylaniline (500 mg, 2.46 mmol),
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444 4555 S-octamethyl-2 2'-bi{1,3 2-dioxaborolane}  {1.23 g 49 mmol}, 1,1
bis{diphenylphosphino¥ferrocene]dichloropalladium(f) (201 mg, 0.25 mmeol} and potassium
acetate (723 mg, 7.38 mmol) in 1,4-dioxane (20 mL) was stirred at 95 © for 16 hours under
nitrogen. After cooling to room temperature, the solvent was removed. The residue was purified
by flash chromatography {silica, petroleum ether/ethyl acetate = 10/1} to afford 3-fluoro-4-methyl-
5-(4,4,5, 5-tetramethyl-1,3,2-dioxaborolan-2-yhanitine (600 mg, 2.39 mumol, 97%) as a vellow
sotid. MS (ESE) m/z 252.4 [M+H]

(0718} Step 2. A muxture of 3-fluoro-4-methyl-5-(4,4,5 S-tetramethyl-1,3,2-dioxaborolan-2-
vhaniline (250 mg, 1 mmol}, 3-bromo-N-{4-methoxybenzy}-N-methyl-1,6-naphthyridin-7-amine
(237 mg, 0.66 mmol), [1,1'-bis{diphenyiphosphino}ferroceneldichloropalladium(il) (54 mg, 0.066
mmol} and potassium carbonate (182 mg, 1.32 mmol) in water (2 mL) and 1,4-dioxane {10 mL)})
was stirred at 100 °C for 4 hours under nitrogen. The reaction mixture was diluted with water (20
mbL) and extracted with ethyl acetate (10 mbL x 3). The combined organic phases were washed
brine {10 mL x 2), dried over sodium sulfate, filtered and concentrated. The residue was purified
by flash chromatography (silica, petroleum ether/ethyl acetate = /1) to afford 3-(S-amino-3-
ﬂuem—‘Z~methy]p‘0enyl)—?‘f—(f-‘;—nmthexybenzyi)—N—meﬂ‘ayi— 1,6-naphthyridin-7-amine (230 mg, 0.57
mmol, 57%;) as a vellow solid. MS (EST) m/z 4032 [M+H]"

(07191 Step 3. A mixture of 4-(Z-cyanopropan-2-yhpicolinuc acid (108 mg, 0.57 mmol), 3-(5-
arnino-3-fluoro-2-methylphenyl-N-{4-methoxybenzyl)-N-methyl-1, 6-naphthyridin-7-amine {230
mg, 0.57 muuol), 1-[bis{dimethylammo)methylenel-1H-1,23-inazolo[4,5-blpyrnidimiurn 3-oxid
hexafluorophosphate (260 mg, 0.68 ramol) and N N-ditsopropylethylanune (147 rog, 1.14 mmol)
in N N-dimethyiformanmde (3 mL} was stirred at room temperature for 2 hours. The mixture was
diluted with water (10 mL} and extracted with ethyl acetate (10 mL x 3). The combined organic
iayers were washed with brine {10 mL}, dried over anhydrous sodium sulfate, filtered and
concentrated. The residue was purified by flash chromatography (sihica, petroleum ether/ethyl
acetate /1) 0 afford 4-{2~cyanopropan-2-y N-{3-fluoro-5-(7-({(4-
methoxybenzyl}methyDamino}-1 ,6~naphih§,zridin—3—y F4-methyiphenylipicolinamide (110 mg,
0.19 mmol, 34%) as a vellow solid. MS (ES mv/z 575.2 [M+H]™

107201 Step 4. A solution of 4-(2-cyanopropan-2-y1-N-(3-fluoro-5-(7-({4-
methoxybenzyl){methyl)amino}-1,6-naphthyridin-3-yh-4-methylphenylpicolinamide {110 mg,

0.19 mmol} in nfluorcacetic acid (5 mL) was stirred at room temperature for 16 hours. The
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reaction mixture was concentrated. The residue was purified by prep-HPLC {Column: Welch
Ktimate 21.2 x 250 mm C18, 10 pm, Mobile Phase: A: water (10 mmol/L ammonium bicarbonate)
B: acetonitrile; B%: 30%-70% in 15 min} to afford 4-(Z-cyanopropan-2-y1)-N-(3-fluoro-4-methyl-
5-{7-{methylamino}-1,6-naphthyridin-3-ylphenyljpicolinamide (34.9 mg, 0.08 mmel, 40%}as a
yellow solid. "H NMR (400 MHz, DMSO-ds) § 10.97 (s, 1H), 9.00 (s, 1H), 8.84 (d, J = 2.4 Hz,
1H), 8.81 (d, J= 4.8 Hz, 1H), 8.30-8.28 (m, 2F), 7.95 (dd, J = 12.0 Hz, 2.0, 1H), 7.87-7.84 (m,
2H), 6.99 (s, 1H), 6.64 (s, 1¥), 2.88 (d, J= 4.4 Hz, 3H), 2.20(d.J=2.0 Hz, 3H), 1.77 (s, 6H). M8
(EST) nv/z 455.4 [M+H]”

Example 39. Synthesis of 4-(2-Cyanopropan-2-yi}-N-(3,4-difluore-5-{7-(methylamine}-1,6-

naphthyr‘idin-&yi}phmyi)pimiinamide {Compound 3%)
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(07217 Step 1. A mixture of 3-bromo-4, 5-difluorcaniline (414 mg, 2.0 mmol), 4,4,4' 45,555

s
A_a..

octamethyl-2,2'-bi(1,3,Z-dioxaborolane) {1 2, 4.0 mmol}, (i1
bis{diphenylphosphino¥errocene]dichloropalladium{lfy {146 mg, 02 mmol) and potassium
acetate (392 myg, 4.0 mmol) in 1, 4-dioxane (5 mL) was stired at 100 °C for 2 hours under nitrogen.
The reaction mixture was diluted with ethyl acetate (10 ml) and saturated agueous sodium
bicarbonate {10 mk). The organic phase was separated. The aqueous phase was extracted with
ethyl acetate (10 mL x 2). The corabined organic phases were washed with brine (10l x 2). The
solution was dried over anhydrous sodium sulfate, filtered, and concentrated. The crude muxture
was purified by flash chromatography {silica, petroleum ether/ethyl acetate = 1/1) to afford 3,4-
difluoro-5-(4,4,5,5-tetramethyi-1,3, 2-dioxaborolan-2-y Daniline {450 mg, 1.77 mmol, 89%) as a
yellow solid. MS (ESI) m/z 256 1 [M+H]"

(07227 Step 2. A nuxture of 3 4-diftuoro-5-(4,4,5,5-tetramethyl-1,3, 2-dioxaborolan-2-yhandine
{128 mg, 0.5 mmol}, 3-bromo-N-{4-methoxybenzyl}-N-methyl-1,6-naphthyridin-7-amine (214

mg, 6.6 mmol), [1,1-bis{diphenylphosphino}ferrocene|dichloropaliadium{Ii} (37 mg, 0.05 mmol}
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and potassium carbonate (138 mg, 1.0 mmol) i water (0.2 mb} and 1,4-dioxane (2 mL} was stirred
at 90 °C for 1 howr. The reaction mixture was diluted with water {20 mL) and extracted with ethyl
acetate {10 mbL x 3). The combined organic phases were washed with brine (10 mL x 2), dried over
sodium suifate, filtered, and concentrated by rotary evaporation. The crude mixture was purified
by flash chromatography (silica, petroleum ether/ethyl acetate = 2/3) to afford 3-(S-amino-2,3-
diftuorophenvl}-N-{4-methoxybenzyl}-N-methyi-1 G-naphthyridin-7-amine (162 mg, 0.4 mmol,
80%} as a yellow sohid. MS (ESH m/z 407 4 [M+H]"

107231 Step 3. To a solution of 3-(S-amino-2,3-diftuorephenyl}-N-(4-methoxybenzyl)-N-methyl-

1,6-naphthyridin-7-amine {162 mg, 0.4 mmol), 4-(2-cyanopropan-2-yhipicolinic acid (80 myg, 0.4

mmol)  and

{198 mg, 0.52 mmol ) in N, N-dimethylformamide (3 mL) was added N N-
diisopropylethylamine (8.3 mL} The mixture was stirred at 25 °C for 1 hour. The mixture was
diluted with water (10 mL) and exiracted with ethyl acetate (10 mL x 3). The combined organic
lavers were washed with brine (10 mL), dried over anhydrous sodwm sulfate, filtered and
concentrated. The residue was purified by flash chromatography {(silica, ethyl acetate) to afford 4-
{2-cyanopropan-2-vi}-N-(3,4-difluoro-5-{ 7-({4-methoxybenzy {{methyamino)-1,6-
naphthyridin-3-yphenyDpicolinanude (210 mag, 0.36 mmol, 91%) as a brown o, MS (EST) w/z
5§79.3 [M+H]

[0724] Step 4. A solution  of  4-{2-cyanopropan-2-yD-N-(3 4-difluore-5-(7-({(4-
methoxybenzyli{methyDamino)-1,6-naphthynidin-3-yhphenyDpicolinamide (145 g, 0.25 mmol)
i trifluorcacetic acid (20 mb) was stured at 40 °C for 2 hours. The reaction muxture was
concentrated and the residue was purified by prep-HPLC (columu: Waters Xbridge 25 x 150 mm,
5 um, Mobtle phase: A water {0.05% ammonia hydroxide}, B: acetoniirile; B%: 30%-57% in 10
min) to afford 4-(2-cyanopropan-2-y-N-(3,4-difluoro-5-( 7-(methylamino}-1,6-naphthyridin-3-
yhphenylpicolinamide (59.1 mg, 013 mmol, 52%) as a vellow solid. '"H NMR (400 MHz,
DMSO-ds) 5 11.09 (s, 1H), 9.03 (s, 1H), 9.00 (s, 1H), 8.83 (d, J= 5.2 Hz, 1H), 8.48 (s, 1H), 8.31
(d,J= 1.4 Hz 1H), 821-8.12 (m, 1H), 8.13-8.06 (m, 1), 7.88 (dd, J = 5.2, 2.0 Hz, 1F), 7.07 (d,
J = 4.4 Hz, 1H), 6.63 (s, 1H), 2.88 (d, J = 4.8 Hz, 3H), 1.77 (5, 6H). MS (ESD) m/z 4593 [M+H]™

Example 40. Synthesis of 4-(2-Cyanopropan-2-y1-N-(3-luoro-4-methyl-8-(7-
{methylamino}1,6-naphthyvidin-3-yliphenylpicolinamide (Compound 46)
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[07251 Step 1. A mixture of 3-bromo-4-fluorcaniline (600 mg, 3.16 mmol}, 4,444,555 5'-

octamnethyl-2,2'-bi(1,3,2-dwoxaborolane} {962 mg, 379 mmol}, -

bis(diphenylphosphinojferrocene-paliadium(ll} dichloride dichloromethane complex (258 mg,

0.32 ramol) and potassium acetate (619 mg, 6.32 mmol) n 1,4~dioxane (10 mlL.) was stirred at 100

°C under a nitrogen atmosphere for 2 hours. The mixture was cooled to room temperature and

concentrated. The crude residue was punified by flash chromatography (silica, petroleurn

ether/ethyl acetate = 1/1) to afford 4-fluore-3-(4,4, 5, S-tetrarnethyl- 1,3, 2-dioxaborolan-2-ylanthioe
{330 mg, 1.39 mumol, 44%) as a yellow oil. MS (ESI} m/z 238.1 (M+H)"

(07261 Step 2. A mixture of 4-(2-cyanopropan-2-yiipicolinuc acid (108 mg, 0.57 mmol), 4-fluoro-

R A A

3-(4,4,5 5-tetramethyl-1,3 2-dioxaborolan-2-yDanihine {135 mg, 057  wmmol}, 1-

[bis{dimethyiammomethylene]-1H-1,2 3-triazolof4, 5-bipyridinium 3-oxid hexaflucrophosphate

(260 mg, 0.68 wmmol} and N N-dusopropylethylamine (147 mg, 1.14 mmol} i NN-

dimethytformamide (3 mL) was stirred at room temperature for 2 hours. The mixtare was diluted

with water (10 mL} and extracted with ethyl acetate (10 mL x 3). The combined organic layers

were washed with brine (10 mL), dried over anhydrous sodium sulfate, filtered and concentrated.

The residue was purified by flash chromatography (silica, petroleurn ether/ethyl acetate = 1/1) to

afford 4-(Z-cyanopropan-2-y}-N-{4-flaoro-3-(4,4,5 S-tetramethyl-1,3,2-dioxaborolan-2-

viyphenylpicolinamide (180 mg, 8.19 mmol, 78%} as a yellow solid. MS (ESH m/z 4101 {I\/I-&-H_E*

[0727] Step 3. A muxture of 4-(2-cyanopropan-2-yi}-N-(d-fluore-3-(4,4,5 S-tetramethyl-13

dioxaborolan-2-yliphenvlpicolinanude {135 mg, ¢.33 mmol}, 3~bmm0_f\«"-(4-metho>;;ybenzyl)uN—

methyl-1 6-naphthyridin-7-amine (118 mg, 0.33 mmol}, {1,1-bis{diphenylphosphino)ferrocene]

dichloropalladium(il) (27 mg, 0.033 mmol} and potassium carbonate (91 mg, 0.66 mmol)} in water

{2 mL} and 1,4-dioxane {10 mL) was stirred at 100 °C for 2 hours under nitrogen. The mixture

was cooled to room temperature and concenirated. The reaction mixture was diluted with water

{20 mL) and extracted with ethyl acetate (10 mL x 3}. The combined organic phases were washed
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brine (10 mL x 2}, dried over sodium sulfate, filtered and concentrated. The residue was purified
by flash chromatography (silica, petroleum ether/ethyl acetate = 1/1) to afford 4-(2-cyanopropan-
2-y - N-{4-fluore-3-(7-({(4-methoxybenzy Y methyDamine)-1,6-naphthyridin-3-
yiphenylipicolinamide (80 mg, 0.14 mmol, 43%) as a yellow solid. M$ (ESI) m/z 560.7 [M+H]"
[0728] Step 4. A selution of 4-(2-cyanopropan-2-vi-N-{4-fluore-3-{ 7-({4-
methoxybenzyli{methylamino}-1,6-naphthyridin-3-yhphenylipicolinamide (30 mg, 0.09 mmol)
in trifluorcacetic acid {5 ml) was stirred at room temperature for 2 hours. The reaction solution
was concenirated. The residue was purified by prep-HPLC (Column: Waters Xbridge 21.2 x 250
mm C18, 10 um, Mobile Phase: A: water (10 mumol/L ammonium bicarbonate), B: acetoniirile) to
afford 4~(2~cyanopropan-2-y}-N-{4-fluoro-3-(7-{methylamino)-1,6-naphthyridin-3-
yljphenyl}picolinamide (16.2 mg, 0.08 mmol, 41%) as a yellow solid. 'H NMR (400 MHz,
DMSO-de} 5 10.93 (s, 1H), 9.01(d, /=138 Hz, 2H), 882 (d, /=51Hz 1H), 844 (s, 1H), 8.33-
8.20 (m, 2H), 8.02 (s, 1H), 7.86(dd, /=52, 1.9 Hz, 1H), 7.45-7.36 (m, 1H), 7.01 (s, 1H), 6.63 (5,
1H), 2.88 (d, J=4.8 Hz, 3H), 1.75(d, J = 21.7 Hz, 6H). MS (EST) m/z 441.0 [M+H]"

Example 41. Synthesis of N-(4-Chloro-3-(7-(methylamino)- L6-naphthyridin-3-yl)phenyl}-4-

{2~cyanopropan-2-yljpicolinamide (Compound 41)
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(07291 Step 1. A nuxture of 3-bromo-d-chloroaniline (618 mg, 3 mmol}, 4,44 ,4',5,5,5.5-
octamethyl-2,2'-bi(1,3,2-dioxaborolane} {721 mg, 6 mmol}, L
bis{diphenylphosphinoiferrocene-palladivm(il) dichlonde dichloromethane complex (245 mg, 0.3
mmol} and potassium acetate (388 myg, 6 mmol) in dioxane (30 mL) was stirred at 100 °C for 2
hours under argon. After cooling to room temperature, the reaction mixture was concentrated. The
residue was purified by flash chromatography {silica, petroleum ether/ethyl acetate = 4/1} to afford

4-chloro-3-(4,4,5,5-tetramethyi-1,3,2-dtoxaborolan-2-yHaniline (600 mg, 2.37 mmol, 79%) as a
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vellow oil. MS (ESE) m/z 254 1 [M+HTT

[0730% Step 2. A solution of 4-chlore-3-(4,4,5 S-tetramethyl-1,3, 2-dioxaborolan-2-yhantline {167
mg, 0.66 mmol), 3-bromo-N-{4-methoxybenzyl}-N-methyl-1,6-naphthyridin-7-amine (215 mg,
0.6 mmoly, 1,1-bis(diphenylphosphing)ferrocene-palladium{Il}dichlonide  dichloromethane
complex {54 mg, 0.066 mmol} and potassium carbonate { 166 mg, 1.2 mmeol} in dioxane (32 mL)
and water (3 ml) was stirred at 100 °C for 2 hours under argon. The reaction mixture was
concentrated, extracted with ethyl acetate (50 mbL x 2}, washed with brine (50 mL), dried over
sodium sulfate and concentrated. The residue was purified by flash chromatography (silica,
petroleum ether/ethyl acetate = 3/2) to afford 3-(S-amino-2-chloropheny }-N-(4-methoxybenzyl)-
N-methyl-1,6-naphthyridin-7-amine (180 mg, 0.45 mmol, 68%} as a yellow oil. MS (ESI} m/z
4051 [M+HT

[0731] Step 3. A solution of 3-(5-amino-2-chloropheny }-N-(4-methoxybenzyl)-N-methyl-1,6-
naphthyridin-7-amine {180 mg, 0.45 mmoel) in triffuorcacetic acid {5 mL) was stirred at 50 °C for
1 hour. Upon completion, the reaction nuxture was concentrated, dissolved i methanol {5 mL)
and neutralized with sodium bicarbonate. Then the mixture was concentrated and purified by flash
chromatography {silica, dichlororethane/methanol = 90/1) to afford 3-(5-amino-2-chlorophenyl)-
N-methyl-1,6-naphthyridin-7-amine {95 mg, 0.33 romol, 74%) as a yvellow solid. M8 (ESI) m/z
284.9 [IMHT

107327 Step 4. A solution of 3-(S-amino-2-chlorophenyl}-N-methyl-1,6-naphthynidin-7-amme (45
mg, 016 mwmol), 4-2-cvanopropan-Z-yhpicolinie acid (3¢ mg, 016 mmol), -
[his{dimethyiammoymethylene]-1H-1,2 3-tnazolo[4, 3-bipynidiniurn 3-oxid hexafluorophosphate
(91 mg, 024 mmol) and N N-dusopropylethylamine {62 mg, 0.48 mmol} m NN-
dimethyHormamide (2 mb) was stirred at 25 °C for 1 hour. The reaction mixture was purified by
prep-HPLC (Column: Welch Xtmate 21.2 x 250 mm C18, 10 pm, Mobile Phase: A: water (10
mmol/L ammonium bicarbonate} B acetontrile; B%: 30%-70% m 15 min) to afford N-{(4-chloro-
3-(7-(methylamino}-1,6-naphthyridin-3-yphenyi}-4-{2-cyanopropan-2Z-yDpicolinamide  {54.4
mg, 0.12 mmol, 75%) as a yellow solid. "H NMR (500 MHz, DMSO-ds} § 10.99 (s, 1H), 9.01 (s,
1H), 889 (d, J = 2.3 Hz, 1H), 881 (d, J= 52 Hz, 1H), 8.34 (d, J= 2.2 Hz, 111}, 828 (d, J= 1.9
Hz, 1H), 818 (d, J = 2.5 Hz, 1H), 8.06 (dd, J = 838, 2.5 Hz, 1H), 7.86 (dd, J= 5.2, 2.0 Hz, 1H),
7.64 (d, J = 8.8 Hz, 1H), 6.98 (q, J = 4.8 Hz, 1H), 6.64 (s, 1H), 2.88 (d, J = 4.9 Hz, 3H), 1.77 (s,
6H). MS (BST) my/z 456.8 [M+H]"
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Example 42, Synthesis of 4-(2-Cyanopropan-2-yI}-N-(2-flusro-4-methyl-5-(7-
(methyiaminﬁ}uLé»napmhyridinuswvi}phenyi)pﬁwlinamide {Compound 42}
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[0733] Step 1. A solution of 3-bromo-2-fluoro-4-methylaniline (1.0 g, 4.9 mmol},
444 4 558 Soctamethyl-2,2'-11(1,3,2-dioxaborolane} (187 g 735 mmol), 1,1-
bis(diphenylphosphinoiferrocene-palladiom(ll} dichloride dichloromethane complex (334 mg,
0.49 mmol} and potassium acetate {960 mg, 9.8 mmol) in 1, 4-dioxane (100.0 mbL} was stirred at
100 °C under nitrogen atmosphere for 1 hour. The mixture was cooled to room temperature and
concenirated. The crude residue was purified by flash chromatography (silica, petroleum
ether/ethyl acetate = 3/1) to afford 2-fluoro-4-methyl-5-(4.4,5 S-tetramethyl-1,3 2-dioxaborolan-
2-yDaniline (1.2 g, 4.78 mmol, 98%} as a colorless oil. MS (ES]) m/z 252 1[M+HT"

[07341 Step 2. To a solution of 4-(2-cyanopropan-2-ylipicolinic acid (200 mg, 1.05 mmol} in N N-
dimethyHormamide (3 mb) were added 2-fluore-4-methyl-5-(4,4,5 S-tetramethyl-1,3,2-
dioxaborolan-2-yllanihine (264 mg, 1.05 mmol), 1-[bis{dimethylaminoimethylene]-1H-1,23-
triazolof4,S-blpyridinium  3-oxid hexafluorophosphate {439 mg, 115 mmol) and N N-
dusepropylethylamine (271 mg, 2.1 mmol} at room temperature. The reaction mixture was stirred
room temperature for 2 hours. The reaction mixture was diluted with water. The solid was collected
by filtration and dried to afford 4-(2-cyvanopropan-2-y1)-N-(2-fluoro-4-methyi-5-(4,4,5 5-
tetramethyi-1,3,2-dioxaborolan-2-y)phenypicolinamide (300 mg, 0.71 mmol, 68%) as a white
sotid. MS (EST) m/z 424.0 [M+H]

[073Si Step 3. A wmodure  of  4-{2-cyanopropan-2-y1-N-(2-fluoro-4-methyl-5-(4,4,5,5-
tetramethyi-1,3,2-dioxaborolan-2-vphenypicolinamide (300 mg, 0.71 mrool), 3-bromo-N-{4-
methoxybenzy-N-methyl-1,6-naphthynidin-7-amine (253 mg, 071  wmmol), 1,1~

bis{diphenylphosphinoiferrocene-paliadium{Ilidichloride  dichloromethane complex (58 mg,
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0.071 mmol} and potassium carbonate {196 mg, 1.42 mmol} in 1,4-dicxane/water = 5/1 {6 mL)
was stirred at 100 °C under nitrogen for 1 hour. The mixture was cooled to room temperature and
concentrated. The crude residue was purified flash chromatography {silica, petroleum ether/ethyl
acetate 2/3y to afford 4-(2-cyanopropan-2-yH-N-(2-fluore-5-(7-({4-
methoxybenzyD{methyamino)-1,6-naphthyridin-3-y1}-4-methylphenvhpicolinanude {200 mg,
0.35 mmol, 98%) as a yellow oil. MS (ESI) m/z 575.1 [M+H]"

[0736] Step 4. A solution of 4-(2-cyanopropan-2-yHh-N-{2-fluore-5-{7-{{4-
methoxybenzyli{methylamino}-1,6-naphthyridin-3-y1)-4-methyiphenylipicolinamide (200 mg,
0.35 mumol} in trifluoroacetic acid (4 mL} was stirred at room temperature overnight. The reaction
mixture was concentrated. The residue was purified by prep-HPLC (Column Welch Xtimate 21.2
x 250 mm C18, 10 um, Mobile Phase: A: water (10 mmol/L ammonwmum bicarbonate) B:
acetontirile; B%: 30%-70% wn 15 min) to afford 4-(2-cyanopropan-2-y1}-MN-(2-fluoro-4-methyl-5-
(7-{methylamino}-1 &-naphihyridin-3-yliphenylipicolinamide (93.9 mg, 0.21 mmol, 31%) as a
yellow solid. TH NMR (500 MHz, DMSO-dq) 6 10.47 (s, 1H), 8.98 (s, 1H), 8.82-8.81(m, 2H), 8.26
(s, 1H}, 8.24 (s, 1H), 7.99(d, /=80 Hz, 1H), 788787 (m, 1H), 7.39(d, /=110 Hz 1H), 692
(s, 1FD), 6.62 (s, 1H), 2.87 (d, J = 4.0 Hz, 3H), 2.31 (s, 3H), 1.76 (5, 6H). MS (EST) m/z 455.1
IVHHET

Example 43. Synthesis of 4-(2-Cyanopropan-2-y1-N-(2.4-difluore-5-(7-(methylamino}- 1.6-
naphihyridin-3-ylphenyhpicolinamide (Compound 43)
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[07371 Step 1. A mixture of 5-brome-2 4-difluorcaniline (300 myg, 1 45 mmol), 4,44 4,5 5,5 5
octamethyl-2,2'-bi(1,3,2-dioxaborolane} (736 mg, 2.89 mmaol), (L1
bis(diphenylphosphinojferroceneldichloropalladium{l} (122 myg, 015 mmol) and potassium
acetate {426 mg, 4.35 mmol) in 1,4-dioxane (15 mL} was stirred at 95 °C for 16 hours under

nitrogen. After cooling to room temperature, the solvent was removed. The residue was purified
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by flash chromatography (silica, petroleum ether/ethyl acetate = 10/1) to afford 2,4-diftuers-5-
{4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-ylaniline (250 mg, 0.98 mmol, 68%)} as a yellow solid.
MS (EST) m/z 256.1 [M+H]'

[0738] Step 2. A mixture of 2 4-diftuore-5-(4,4,5,5-tetramethyl-1,3,2-digxaborolan-2-yhaniline
(100 mg, 0.39 mmol}, 3-bromo-N-{4-methoxybenzyi}-N-methyi-1,6-naphthyridin-7-amine {93
mg, 0.26 mmol}, [1,1-bis(diphenylphosphinoiferroceneldichlioropalladium(l} (21 mg, 0.026
mmotl} and potassium carbonate (72 mg, 0.52 mmol) in water {1 L} and 1,4-dioxane (5 mL} was
stirred at 100 °C for 4 hours under nitrogen. After cooling to room temperature, the reaction
mixture was diluted with water (10 mL) and extracted with ethvl acetate (10 mbL x 3). The
combined organic phases were washed brine (10 mL x 2), dried over sodium sulfate, filtered, and
concentrated. The residue was punified by flash chromatography (silica, petroleum ether/ethyl
acetate = 1/1} to afford 3-(5-amino-2 4-difluorophenyl}-N-(4-methoxybenzyl}-N-methyl-1,6-
naphthyridin-7-amine {75 mg, 0.18 mmol, 71%) as a vellow solid. MS (BSI} m/z 407 4 [M+H]"
[0739] Step 3. A mixture of 4-(2-cyavopropan-2-yhpicolinic acid (35 mg, 0.18 mmol), 3-(5-
amino-2,4-diftuoropheny [}-N-{4-methoxybenzyl }-N-methyi-1,6-vaphthyridin-7-amine {75 mg,
0.18  momol), I-[his{dimethvlanunoimethvlenel~1H-1,2,3-triazolof4,5-blpynidiuumn - 3-oxid
hexafluorophosphate (82 mg, ¢.22 mmol) and N N-dusopropylethylamive (46 mg, §.36 momol) in
N N-dimethyiformamide (3 ml) was stirred at room temperature for 2 hours. The nuxture was
diluted with water (10 ml) and extracted with ethyl acetate (10 ml. x 3}, The combined organic
fayers were washed with brine {10 mlL), dried over anhydrous sodium sulfate, filtered and
concentrated. The residue was purnified by flash chromatography (silica, petrolenm ether/ethyl
acetate 11} to afford 4-(2-cyanopropan-2-y1}-N-(2, 4-diftuoro-5-(7-({4-
methoxybenzyD{methyamino-1,6-naphthyridin-3-yDphenylipicolinanide (42 mg, 0.07 mmol,
40%3 as a vellow solid. MS (ESTy m/2 579.3 [M+HY

[0740] Step 4. A solation of  4-{2-cyanopropan-2-yD-N-(2 4-difluoro-S5-(7-({4-
methoxybenzyD{methyDamino)-1,6-naphthyridin-3-yDphenylpicolinamide {42 mg, 0.07 mmol)
m trifheoroacetic acid {2 mL) was stirred at room temperature for 16 hours. The reaction solution
was concentrated. The residue was purified by prep-HPLC (Column: Welch Xitimate 21.2 x 250
mm C18, 10 wm, Mobile Phase: A water (10 mmol/L. ammontum bicarbonate) B! acetonitrile;
B%: 30%-70% in 15 mun} to afford 4-(2-cvanopropan-2-yi}-N-(2 4-difluoro-5-(7-{methylamino)-

1,6-naphthyridin-3-ylyphenyi)picolinamide (15.6 mg, €.03 mmol, 49%) as a vellow solid. 'H NMR
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(400 Mz, DMSO-ds) 5 10.61 (s, 1H), 9.02 (s, TH), B.95 (s, 1H), 8.84 (d, /= 5.2 Hz, 1H), 8.82 (s,
1H), 8.29 (s, 1H), 8.18 (. J=8.4 Hz, 1H), 7.89 (dd, J = 5.2 Hz, 2.0 Hz, 1H), 7.64 {1, J = 10.4 Hz,
1H), 7.01 (d, J = 5.2 Hz, 1H), 6.62 (s, 1H), 2.87 (4, J = 4.8 Hz, 3H), 1.77 (s, 6H}. MS (ESI) mv/z
459.3 [M+H]

Example 44, Synthesis of N-(4-chloro-3-fluore-5-(7-(methylamine)-1,6-naphthyridin-3-
yhiphenyl}-4-(Z-cyanepropan-2-yi)picolinamide (Q{smpeumi 44}
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[07411 Step 1. A solution of 3-bromo-3-fluorcaniline {900 mg, 5.0 mmol} and N-
chlorosuccinimide {731.5 mg, 5.5 mmol) in N,N-dimethylformamide {1 0mL) was stirred 60 °C for
6 hours. After cooling to room temperature, the mixture was quenched with water (60 mL) and
extracted with ethyl acetate (20 mL x 2} The combined organic layers were washed with water
(20 mL x 3} and brine (10 mL}, dried over anhydrous sodium sulfate, filtered and concentrated.
The crude residue was purified by flash chromatography (silica, petroleum ether/ethyl acetate =
1/1) to afford 3-bromo-4-chloro-3-fluoroaniline (936 mg, 4.0 muol, 80.8%) as a yellow sohid MS
(EST) m/z 224.9 [MHHT

107421 Step 2. A solution of 3-bromo-4-chioro-S-fluorcanidine (936 mg, 4.0 mmeol),
44,4 4' 555 S-octamethyl-2,2'-bi{1,3,2-dioxaborolane} {152 g 60 wmmol), 1,1~
bis{diphenyiphosphinoiferroceneldichloropaliadium(il) (292 g, 0.4 mmol) and potassium acetate
{118 g, 12 mumol} n 1,4-dioxane (10 ml} was stirred at 80 °C under argon for 4 hours. After
cooling to room temperature, the reaction mixture was quenched with water (50 mL) and extracted
with ethyl acetate (100 ml x 3). The combmed organic layvers were dried over sodium sulfate,
filtered, concentrated. The restdue was purified by flash chromatography {silica, petroleum
sther/ethyl acetate = 4/1} to afford 4-chloro-3-fluoro-5-(4,4,5, S-tetramethyi-1,3,2-dioxaborolan-2-

yvljaniline (545 mg, 2.0 mmol, 50%} as a vellow solid. MS (ESTy m/z 272.1 [M+H}
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[0743] Step 3. A solution of 4-chloro-3-fluoro-5-(4,4,5 S-tetramethyi-1,3 2-dioxaborolan-2-
vhaniline {545 mg, 2.0 mmol) and 3-bromo-N-(4-methoxybenzyh-N-methyl-1,6-naphthyridin-7-
amine {716 mg, 2.0 mmol) 1,1'-bis(diphenylphosphino)ferroceneidichloropalladium{i} (140 mg,
0.2 mmol} and sodium carbonate (0.636 g, 6 mmol} in 1 4-dioxane (5 mL} and water {1 mL) was
stirred at 0 °C under argon protection for 4 hours. After cooling to room temperature, the reaction
mixture was quenched with water (30 mL) and extracted with ethy! acetate {30 mL x 3} The
combined organic layers were dried over sodium sulfate, filtered and concenirated. The residue
was purified by flash chromatography (silica, petroleum ether/ethyl acetate = 1/1) to afford 3-(5-
amino-2-chlore-3-fluorophenyl}-N-{4-methoxybenzy}-N-methyl-1,6-naphthyridin-7-amine (422
mg, {.0 mmol, 50%) as a yellow solid. MS (ESI) m/z 423.1 [M+H]"

(07447 Step 4. A solution of 4-(2-cvanopropan-2-yiipicolinic acid (38.0 mg, 0.2 mmol}, 3-(5-
anmino-2-chloro-3-fluorophenyl}-N-{4-methoxybenzyl)-N-methvl-1 6-naphthyridin-7-amine (84 4
mg, 0.2 mmol), 1-[bis{dimethviaminoymethylene}-1H-1,2 3-triazolo[4.5-blpyridinium 3-oxid
hexafluorophosphate (91.2 mg, 024 mmol} and N N-diisopropylethylanmuine (774 mg, 0.6
mmol} in N N-dimethy] formamide (1.0 ml} was stirred at 25 °C for 2 howrs. The reaction mixture
was diluted with ethyl acetate {80 mL), washed with water {20 mL x 3} and brine {20 mL), dried
over sodium  sulfate, filtered and concentrated to afford N-(4-chiore-3-flaoro-5-{7-{(4-
methoxybenzy ¥ methyDamino)-1,6-naphthyridin-3-yphenyl}-4-(2-cyanopropan-2-
vipicolinamide (59.5 mg, 0.1 mmol, 50%:} as a vellow solid. MK (ESI) nv/z 593.4 [M+H]™
[0745] Step S. A solution of N-(4-chloro-3-fluoro-5-(7-((4-methoxybenzy){methyDamino)-1,0-
naphthyridin-3-yl)phenyl}-4-(2-cyanopropan-2-yljpicohnamide (595 mg, ©1 mmol) in
trifluoroacetic acid (2 mi} was stirred at room temperature for 12 hours and then concentrated.
The residue was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 um,
Maobile Phase: A: water (10 mmol/L ammonium bicarbonate) B: acetonitrile; B%: 30%-70% mn 15
min} to afford N-(4-chloro-3-fluoro-5-(7-{methylamino)-1,6-naphthyridin-3-ylpheny!}-4-(2-
cyanopropan-2-yi)picolinamide (20.6 mg, 0.042 mmol, 42%}) as a yellow solid. 'H NMR (400
Mz, DMSO-ds} 6 11.18 (s, 1H), 9.02 (s, 1H), 8.91 (s, 1H), 8.82 (s, 1H), 8.29 (s, 1H), 8.16-8.19
(d, 1H), 8.07 (s, 1H), 7.89 (m, 2H), 7.82 (s, 1H), 7.87 (m, 2H), 7.11 (s, 1H), 6.64 (s, 1H), 2.88 (s,
3H), 1.77 (s, 6H). MS (ESI) m/z 475.1 [M+H]"
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Example 45. Synthesis of 4-(2-Cyanopropan-2-yI}-K-(2-fluore-5-(7-(methylamine)-1,6-
paphthyridin-3-ylphenylpicolinamide {Compound 45)
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(07461 Step 1. A muxtare of S-bromo-2-fluorcaniline (1 g 5.26 mmol), 4,444 ,55,5,5-

N

o

(\

octamethyl-2,2"-bi(1,3,2-dioxaborolane) (1.6 g, .31 mumol), potassium acetate (1.535 g, 1578
mmol) and [1,1-bis(diphenylphosphinoXerrocene]dichloropalladium{Il} (763 mg, 1.05 mmol)
1,4-dioxane (10 mlL) was stirred at 100 °C for 3 hours under nitrogen. The reaction was poured
mto water (40 mL) and extracted with ethyl acetate (50 mL x 33 The combined organic phases
were concentrated and purified by flash chromatography {silica, petroleum ether/ethyl acetate =
4/1} to afford 2-fluoro-5-{4,4,5,S-tetramethyl-1,3,2-dioxaborolan-2-yaniling {600 mg, 2.53
o, 48 %) as a yellow solid. ME (EST) nvz 238.2 [M+H]"

(0747} Step 2. A solution of 2-fluoro-5-(4,4,5,5-tetramethyi-1,3,2-dioxaborolan-Z-yamline (600
mg, 2.53 mmol), 3-bromo-N-{4-methoxybenzy!}-N-methyl-1,6-naphthyridin-7-amine (903 mg,
2.53 mmol}, sodium carbonate {802 mg, 7.59 mmol) and (L
bis{diphenyiphosphinoiferrocene]dichloropaliadium{il} (362 mg, 0.51 mmol) in 1,4-dioxane {3
mb} and water {2 mL}) was stirred at 100 °C for 3 hours under nitrogen. The reaction was poured
mto water (26 mL) and extracted with ethyl acetate (50 mL x 3). The combined organic phases
were concentrated and purified by flash chromatography (sifica, dichloromethane/methanol =
100/1} to afford 3-(3-amino-4-fluorophenyl}-N-(4-methoxybenzyl}-N-methyi-1,6-naphthyridin-7-
amine (370 mg, 0.95 mmol, 37 %) as a yellow solid. MS (ESI) m/z 389.3 [M+H]"

(07481 Step 3. 3-(3-Amino-4-fluorophenyl}-N-{d-methoxybenzyl}-N-methyi-1,6-naphthyridin-7-
amine {70 mg, 0.18 mmol), 4-(2-cyanopropan-2-ylipicolinic acid (35 mg, 0.18 mmol}, 1-
[bis{(dimethylamino)methylene]-1H-1 2 3-triazolo[4,S-blpvridinium 3-oxid hexafluorophosphate
(137 mg, 0.36 mmol) and N N-dusopropylethylamine (70 mg, 0.54 mmol} were dissolved in N N-
dimethylformamide {2 mL) at room temperature. After stirring at room temperature for 2 b, the

reaction nuxture was quenched with water (10 mL} and extracted with dichloromethane 30 mL x
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3). The combined organic phases were concentrated and purified by flash chromatography {silica,
dichforomethane/methanol = 10/1) to afford 4-(2-cyanopropan-2-y13-N-(2-fluoro-5-(7-({4-
methoxybenzyD{methyDamino)-1,6-naphthyridin-3-ylphenylpicolinamide (90 mg, 0.16 mmol,
65%) as a vellow solid. MS (EST) m/z 561.2 [M+H]"

[0749] Step 4. A solution of 4-(2-cyanopropan-2-yh-N-(2-fluore-5-{7-{{(4-
methoxybenzyli{methylamino}-1,6-naphthyridin-3-yhphenylipicolinamide (90 mg, 0.15 mmeol)
in triflucroacetic acid (4 mL) was stirred at 30 °C overnight. After cooling to room temperature,
the mixture was adjusted to pH = 8.0 with saturated aqueous sodium bicarbonate solution. The
mixture was concentrated. The residue was purified by prep-HPLC (Column: Welch Xtimate 21.2
x 250 mm C18, 10 um, Mobile Phase: A: water (10 mmol/L. ammonium bicarbonate) B!
acetonitrile; B%: 30%-70% n 15 nun) to afford 4-(2-cyanopropan-2-yl-N-(2-fluorg-5-(7-
{methylamino)-1,6-naphthyridin-3-yliphenyhpicolinamide (375 mg, 0.08 mmol, 54%) as a
yellow solid. "H NMR (400 MHz, DMSO-ds} § 9.12(d, J=24 Hz, 1H), 9.01 (d, /= 0.4 Hz, 1H),
8.85-8.83 (m,1 H), §.49-8.44 (m, 2H}, 8.32-831 {m, 1H), 7.91-7.89 (m, 1H), 7.71-7.67 (m, 1H),
7.53-7.48 {m, 1H), 6.96-6.92 {m, 1H), 6.61 {5, I1H), 2.87-2.86 {d, J = 4.8 Hz, 3H), 1.78 (s, 6H).
MS (EST) m/z 441.3 [M+H]

Example 46. Synthesis of 4-(2-Cyanopropan-2-y1-N-(2,3-difluore-5-(7-(methylamine)-1,6-
paphthyridin-3-yhphenylpicolinamide (Compound 46)
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(07501 Step 1. A mixture of S-bromo-1,2-difluoro-3-nitrobenzene (500 myg, 2.11 mmol}, iron (236
mg, 4.22 mmol) and ammonium chloride {1.13 g, 211 mmol) in ethanol (10 rol) and water (§
ml} was refluxed for 5 hours. The reaction mixture was filtered through celite. The filtrate was
concentrated and purified by flash chromatography (silica, petroleum ether/ethyl acetate = V1) to
afford 5-bromo-2,3-diflucrcaniline {400 mg, 1.94 munol, 92%) as a brown otl. MS (EST m/z 208.1

IVHHT
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[0751] Step 2. A solution of S-bromo-2,3-diflucroaniline (400 mg, 1.94 mmol), 4,4,4'4',5,5,5° 5"
octamethyl-2,2'-bi(1,3,2-dioxaborolane) (591 mg, 2.32 mmol}, potassium acetate (570 mg, 5.82
mmol} and [1,1-bis(diphenylphosphineferrocene]dichloropaliadium{ll} (283 mg, 0.39 mmol) in
1,d4-dioxane (5§ mL} was stirred at 90 °C for 3 hours under nitrogen. After cooling to room
temperature, the reaction was poured into water (40 mL} and extracted with ethyl acetate (50 mL
x 3). The combined organic phases were concentrated and purified by flash chromatography
(silica, petroleum ether/ethyl acetate = 4/1) to afford 2,3-diftuoro-5-(4,4,5, 5-tetramethyl-1,3 2-
dioxaborolan-2-yhanthine {250 mg, 0.98 mmol, 50%} as a yellow solid MS (ESI) m/z 2563
IMHHT

(07527 Step 3. A solution of 2,3-diftuore-5-(4,4,5,5-tetramethyl-1,3 2-dioxaborolan-2-yhaniline
(250 mg, 0.98 mmol}, 3-bromo-N-{(4-methoxybenzyl}-N-methyl-1,6-naphthyridin-7-amine (350
mg, 09 wmmol), sodium carbonate (311 mg, 294 mmol} and [1,1-
bis(diphenylphosphinaiferroceneldichloropalladium{ll) (143 mg, 0.20 mmol) in 1 4-dioxane {5
mib) and water (2 mL) was stured at 90 °C for 3 hours under nitrogen. After cooling fo room
temperature, the reaction was poured into water {20 ml) and extracted with ethyl acetate {50 miL
x 3} The combined organic phases were concentrated and purified by flash chromatography
(stlica, dichloromethane/methanol = 100/1} 1o afford 3-(3-amwmo-4,S-diftuorophenyl)-N-(4-
methoxybenzyl}-N-methyl-1,6-naphthyridin-7-amine {260 mg, 0.64 mmol, 65%) as a vellow sohid.
MS (EST) m/z 407.1 [M+H]

[0753] Step 4, 3-(3-Anuno-4, 3-difluoropheny-N-(4-methoxybenzyl}-N-methyl-1,6-
naphthyridin-7-amime (100 mg, 0.24 mmol), 4-(2-cvanopropan-2-ypicoline acid {46 mg, 0.24
mmoti}, I-fbis{dimethyiaminomethylenej-1H-1,2,3~triazolof4,5-bjpyridinium 3-oxid
hexafluorophosphate {182 mg, .48 yamol) and N N-dusopropylethylamine (93 mg, 0.72 mmol)
were dissolved 1n N V-dimethylformamide (2 mL) at room temperature. After stirring at room
temperature for 2 h, the reaction mixture was quenched with water (10 mL) and extracted with
dichloromethane (30 mL x 3}, The combined organic phases were concentrated and purified by
flash chromatography {silica, dichloromethane/methanol = 10/1) to afford 4-(2-cyanopropan-2-
DN 2,3-difluoro-5-(7-({(4-methoxybenzyl Y methyDamino)- 1, 6-naphthyridin-3-
yhiphenylpicolinamide (90 mg, 0.15 mmol, 65%) as a yellow solid. MS (ESI) m/z 5793 [M+H]”
[0754] Step 5. A soluion of  4-(2-cyanopropan-2-y[-N-(2,3-difluore-5-{7-{{4-

methoxybenzyli{methyamino}-1,6-naphthyridin-3-yphenylipicolinamide (90 mg, 0.15 mmol}
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i triffuorcacetic acid (4 mL) was stirred at 50 °C overmight. After cosling to room temperature,
the mixture was adjusted to pH = 8.0 with saturated agueous sodium bicarbonate solution. The
mixture was concentrated. The residue was purified by prep-HPLC {Column: Welch Xtimate 21.2
x 250 mm C1&, 10 pm, Mobhile Phase: A: water (10 mmol/L. ammonium bicarbonate) B:
acetonitrile; B%: 30%-70% in 15 min) to afford 4-(2-cvanopropan-2-y1}-N-(2,3-difluoro-5-{7-
{methylamino)-1,6-naphthyridin-3-yliphenyDpicolinanude (375 mg, 0.08 mmol, 54%) as a
yellow solid. 'H NMR (400 MHz, DMSO-ds) § 10.75 (s, 1H), 2,13 (d, J = 2.4 Hz, 1H), 8.99 (s,
1H), 8.85 (d, J=5.2 Hz, 1H), 854 (d, J= 1.6 Hz, 1H), 830 (d, J= 1.6 Hz, 1H), $.16(d, J= 6.0
Hz, 1H), 7.91-7.83(m, 2 H), 6.99-6.98(m,1 H), 6.61(s, 1H), 2.86(d, J = 4.8 Hz, 3H), 1.78 (s, 6H).
MS (ESI) m/z 459.1 [MH+HT

Example 47, Synthesis of 4-(2-Cyanopropan-2-yi}-N-(3-fluore-5-{7-(methylamino)- 1,6-
naphthyridin-3-yl)phenyl)picolinamide {Compound 47)
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(07551 Step 1. A muxtore of 3-bromo-3-fluoroaniline {760 mg, 4 mmol), 4,4,4',4,5,5,5,5-
octamethyl-2,2"-bi(1,3,2-dioxaborolane) {1.52 g, 6 mmol), 1,1-bis{diphenyiphosphino)ferrocene-
paliadium({II} dichloride dichloromethane complex {327 mg, 0.4 mmol) and potassium acetate (784
mg, 8§ ramol) in dioxane (35 mk.) was stirred at 100 °C for 2 hours under argon. After cooling to
room temperature, the reaction mixture was concentrated. The residue was purified by flash
chromatography (sihica, ethyl acetate/petroleurn ether = 1/5) to afford 3-fluoro-5-{4,4,5.5-
tetramethyi-1,3,2-dioxaborolan-2-yDaniline (870 mg, 3.67 mruol, 92%) as a yellow oil. M8 (ESI)
m/z 238.2 [M+H"

(0756} Step 2. A muxtore of 3-fluoro-5-(4,4,5,5-tetramethyi-1,3,2-dioxaborolan-Z-yaniline (190
mg, 0.8 mmol}, 3-bromo-N-(4-methoxybenzyi}-N-methyl-1,6-naphthyridin-7-amine {260 mg,

0.73 wmmol}, 1,1~ bis{diphenylphosphunolferrocens-palladiom{Iizdichlonide  dichloromethane
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complex {65 mg, 0.08 mmeol} and potassium carbonate ( 221 mg, 1.6 mmol} in dioxane {12 mL)
and water (3 mL} was stirred at 100 °C for 2 hours under argon. After cooling to room temperature,
the reaction mixture was concentrated to remove dioxane. The residue was extracted with ethy!
acetate (50 mbL x 2). The organic layers were washed with brine (50 mbL), dried over anhydrous
sodium sulfate, filtered and concentrated. The residue was purified by flash clromatography
(silica, ethyl acetate/petroleum ether = 2/3) to afford 3-(3-amino-5-fluorophenyl}-N-(4-
methoxybenzyD-N-methyl-1,6-naphthyridin-7-amine (145 mg, 0.437mumol, 47%) as a vellow oil.
MS (ESI) m/z 389.1 [MH+HT

[07571 Step 3. A solution of 3-(3-ammo-5-fluorophenyl}-N-(4-methoxybenzyl}-N-methyl-1,6-
naphthyridin-7-amine (145 myg, 0.437 mumol} 1o trifluoroacetic acid {5 mL) was stured at 50 °C for
1 hour. After cooling to room temperature, the reaction mixture was concentrated to afford 3-(3-
amino-S-fluorophenyl-N-methyi-1 6-naphthyridin-7-amine (99 mg, 037 mmol, 100%) as a
brown oil. MS (ESI) m/z 269.3 [M+H]"

[0758] Step 4. To a solution of 3-(3-amivo-S-fluorophenyl}-N-methyl-1,6-naphthyridin-7-amine
(32 mg, 0.12 munol) in N N-dimethyiformanide (2 mL) was added N, N-diisopropylethviamine (77
mg, 0.6 mmol), 4-(2-cyanopropan-2-yvipicolinie acid (27 wmg, 0144 muool) and I-
[bis{dimethyiammomethylene]-1H-1,2 3-tnazolo[4, 3-bipyndiniumn 3-oxid hexafluorophosphate
{68 mg, 0.18 mmol). The mxture was stirred at 25 °C for 1 hour. The nuxture was punified by
prep-HPLC {Column: Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile Phase: A: water (10
mmol/l. aromoniom bicarbonate), B: acetonitrile; BY%: 30%-70% m 15 min) to afford 4-(2-
cyanopropan-2-yH-N-{3-fluore-5-{ 7-(methylanuno}-1,6-naphthyridin-3-yphenvlipicolinamide
(22 mg, 0.05 mmol, 42%) as a vellow solid. 'H NMR (500 MHz, DMSO-d6) 6 11.04 (s, 1H), 9.17
{d, /=24 Hz 1H), 900, 1H}, 884 (d, J=51Hz 1H), 856(d, J=22Hz 1H),832(d, J=
17 Hz, 1H}Y, 826 (s, 1H), 797 (d, J =111 Hz, 1H}, 7.88 (dd, J =51, 1.9 Hz, 1H), 7.50(d, J =
10.6 He, 1H), 698 {q, J = 4.8 Hz, 1H), 6.63 (s, 1H}, 2.838 (d, J = 4.9 Hz, 3H}, 1.78 (5, 6H}. MS
(ESTy m/z 441 1 [M+H]”

Example 48, Synthesis of N-(3-Chilore-d-methyl-5-(7-(methylamino)-1,6-naphthyridin-3-
viiphenyl}-4-2-cyanopropan-2-ylpicolinamide (Compound 48)
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[07591 Step 1. To a solution of 2-chloro-1-methyl-4-nitrobenzene (200 mg, 1.17 ramol} in sulfuric
actd {3 mL) and hexanes (3 mL) was added N-bromosuccininide (229 mg, 1.29 mmol)} at room
temperature. The mixture was stirred at 60 °C for 1 hour. The reaction was cooled to room
temperature, treated with water (30 ml) and extracted with ethyl acetate (30 mL x 2). The
combined organic layers were concentrated. The residue was purified by flash chromatography
(silica, petroleum ether/ethyl acetate = 5/1) to afford 1-bromo-3-chloro-2-methyi-S-nitrobenzene
{150 mg, 0.6 mmol, 31%) as a yellow solid. "H NMR (400 MHz, CDCh) § 834 (d, /= 2.3 Hz,
1H), 821 (d, 7= 2.2 Hz, 1H), 2.61 (s, 3H).

(07601 Step 2. The muxture of 1-bromo-3-chloro-2-methyl-S-nitrobenzene (150 mg, 0.6 mmol),
wron (169 mg, 3.01 muool) and amrmonium chloride (160 mg, 3.01 mmol} in methavol (3 ml) and
water {3 mlL) was stirred at 80 °Cfor 0.5 hour. The reaction was filtered and washed with methanol
(3 mL). The filtrate was concentrated. The residue was purified by flash chromatography (silica,
petmleum ether/ethy] acetate = 2/1) to afford 3-bromo-5-chloro-4-methylanibine {100 mg, 0.46
mmol, 76%) as a vellow oil. MS (EST} mv/z 219.9 [M+H]”

(0761} Step 3. The mwxture of 3-bromo-5-chloro-4-methylaniline (160 mg, 0.46 mool),
4,444 55§ S-octamethyl-2.2'-bi{1,3 2-dioxaborolane} {116 mg, 046 mwol), §L1-
big( diphenylphosphino}férmcene~pailadium(ﬂ}dichleri de dichloromethane complex (37 mg, .05

mmoi) and potassium acetate (89 mg, 0.91 mmol) in dioxane (5§ mL} was stirred at 100 °C for 1

hour under nitrogen. The reaction mixture containing 3

m/z 268 1 [M-+H]
{07043 Step 4.

et

¢ (120 mg, 0.45 rmmol), 3-bromo-N-{4-methoxybenzyl}-N-methyi-1,6-naphthyridin-7-
amine {(i60 mg, 045 mmol), 1,1-bis(diphenylphosphino}ferrocene-paliadium{lijdichloride

dichloromethane complex (37 mg, .05 mmol) and potassinm carbonate (124 mg, 0.9 mmol} in
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dioxane {5 mL} and water {2 mL} was stirred at 106 °C for 2 hours under mirogen. The reaction
was cooled to room temperature and concentrated. The residue was purified by flash
chromatography {(silica, petroleum ether/ethy! acetate = 1/2) to afford 3-(S-amino-3-chlorg-2-
methylpheny!}-N-(4-methoxybenzyh-N-methyl-1,6-naphthyridin-7-amine (140 mg, 0.33 mmol,
73% over two steps) as a yellow solid. MS (BSI) m/z 4191 {M+H]"

107637 Step 5. The mixture of 3-(5-amino-3-chloro-2-methyiphenyl)-N-{4-methoxybenzy!)-N-
methyl-1,6-naphthyridin-7-amine {66 mg, 0.16 mmol}, 4-(2-cyanopropan-2-yhpicolinic acid (30
mg, 0.16 mumel}, 1-[bis{dimethylaminoimethylenel-1H-1,2 3-tnazolol4,5-blpyridinium 3-oxid
hexafluorcphosphate (72 mg, 0.19 mmol) and triethviamine (48 mg, 047 mmol} m NN-
dimethyHormamide (2 mL) was stirred at room teraperature for 2 hours. The reaction mixture was
treated with water (30 mL}. The solid was filtered and washed with water (3 mL} to afford N-(3-
chloro-5-(7-({4-methoxybenzy )} methyamino}-1,6-naphthyridin-3-y}-4-methviphenyl}-4-(2-
cyanopropan-2-yhipicolmamide (30 mg, 0.085 mmol, 53%) as a vellow sohid. MS (EST) m/z 5912
IVAHT

[0764] Step 6. A solution of  N-(3-chloro-5-{7-({4-methoxybenzy {methyDamino)-1,6-
naphthyridin-3-y1}-4- methyviphenyl)-4-(2-cyanopropan-2-yhpicolinamide (50 mg, 0.085 mmol)
in trifluoroacetic acid {1 mL) was stured at 40 °C for 1 howr. The reaction mixture was cooled to
room temperature and concentrated. The residue was purified by prep-HPLC (Column: Welch
Ktimate 21.2 x 250 mm C18, 10 um, Mobile Phase: A: water {10 mmol/L ammonium bicarbonate),
B: acetonurile; B%: 30%-70% i 15 min) to afford N-(3-chloro-4-methyl-5-(7-(methylamino}-1,6-
naphthyridin-3-vpheny}-4-(Z-cyanopropan-2~ypicolinamide (14.2 mg, 0.03 mmol, 36%) as a
yellow solid. "H NMR (500 MHz, DMSO-de) § 10.94 (s, 1H), 8.99 (s, 1H), 8.85-8.75 {m, 2H),
827(d,.J=19Hz ZH}, 822(d, J=2.1 He, 1H}, 793 (d, J=2.1 Hz, 1H}, 7.85{(dd, /=52,19
Hz, 1H), 6.99 (s, 1H), 6.63 (s, 1H}, 2.88 (¢, /= 3.8 Hz, 3H), 2.30 (s, 3H), 1.76 (s, 6H}. MS (ESD)
m/z 4707 [M+HT

Example 49. Synthesis of 4-2-Cyanopropan-2-y1}-N-{6-(7T-(methylamins)-1,6-naphthyridin-
3-yhpyridazin-4d-ylpicolinamide (Compound 49}
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(07657 Step 1. A muxture of 3-bromo-N-{4-methoxybenzyl}-NM-methyi-1,6-naphthyridin-7-amine
{600 mg, 1.68 mmol), 4,444,555, 5octamethy]-2.2-01(1,3,2-dioxaborolane} {508 mg, 2.0
mmol}, 1,1-bis{diphenylphosphino}ferrocene-palladium{Ildichlonide dichloromethane complex
{163 mg, 0.2 mmol) and potassium acetate (600 mg, 6.12 mmol) in dioxane (10 mL) was stirred
at 100 °C for 1 hour under nitrogen. After cooling to room temperature, the reaction mixture was
used in the next step directly. M$S (ESD) m/z 324.1 [M+HT]™

[0766] Step 2. 6-Chleropyridazin-d-amine (260 me, 2.0 mmol}), 1,1
bis{diphenylphosphino¥ferrocene-palladium{il}dichloride dichloromethane complex {163 mg, 0.2
mmol}, potassium carbonate (838 mg, 6.0 mmol) and water {5 mL)} were added to the reaction
solution in the previous step. The resulting mixture was stirred at 100 °C for 2 hours under
nitrogen. After cooling to room temperature, the reaction mixture was poured into water {20 mL)
and extracted with ethvl acetate (30 mL x 3). The combined organic phases were concenirated and
purified by flash chromatography (silica, dichloromethane/methano! = 16/1} to afford 3-(5-
aminopyridazin-3-yD-N-(4-methoxybenzyl-N-methyl-1 6-naphthyridin-7-amine (90 mg, 0.24
mmol, 14% over two steps) as a yellow solid. MS (EST) m/z 373.1 [M+H]"

[0767] Step 3. To a solution of 3-{5-anunopyridazin-3-y1}-N-(4-methoxybenzy}-N-methyl-1,6-
naphthyridin-7-amine (90 mg, 0.24 mmol} and 4-{2-cvanopropan-2-ylipicolinic acid {45 mg, 0.24
mmol) i pyridine (5 mL} was added phosphoryl trichloride {3 drops) at 0 °C. The mixture was
stirred at 20 °C for 3 hours. The reaction solution was poured into water {20 mL) and extracted
with ethy] acetate (20 mL x 3). The combined organic phases were concentrated and purified by
flash chromatography (stlica, dichloromethane/methanol = 10/1) to afford 4-(2-cyanopropan-2-
yIRN-{6-(7T-{{4-methoxybenzy Y methyDammo)-1 6-naphthyridin-3-yhpyridazin-4-
yiipicolinamide (50 rog, 0.09 mmol, 38%) as a yellow solid. MS (EST) m/z 545.2 [M+H]"

[0768] Step 4, A solution of 4-(2-cyanopropan-2-yH-N-{6-(7-({4-

methoxybenzyD{methyDanuno)-1,6-naphthyridin-3-yDpyridazin-4-ypicolinamide (50 mg, 0.09
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mmol} i irifluorcacetic acid (10 mb) was stirred at 40 °C for 1 hour. After cooling to room
temperature, the mixture was concentrated. The residue was purified by prep-HPLC (Column:
Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile Phase: A: water {10 mmol/L ammonium
bicarbonate}, B: acetonitrile; B%: 30%-70% in 15 min} to afford 4-(2-cyanopropan-2-y1}-N-(6-{7-
(methylaming)-1,6-naphthyridin-3-vDpyridazin-4-vhpicolinamide {9.2 mg, 6.02 mmol, 24%)as a
veliow solid. 'H NMR (400 MHz, DMSO-de} § 11.52 (s, 1H), 975 (, J=21.0 Hz, 1H), 9.51 (d,J
=23 Hz, 1H),9.12 (s, 1H), 8.97-8.70 (m, 3H), 8.34 (1, J= 8.0 Hz, 1H), 7.94 (dd, /= 5.2, 2.0 Hz,
1H), 7.14 (d, J = 4.8 Hz, 1H), 6.66 (s, 1H), 2.90 (d, 7= 4.9 Hz, 3H), 1.80 (s, 6H). MS (EST) m/z
425.1 [M+H]

Example 50, Synthesis of N-(2-Chlore-4-methyl-8-(7-(methylamino}-{ 6-naphthyridin-3-
yhiphenyl}-4-(2-cyanopropan-2-vi)picolinamide (Compound 50)
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[0769] Step 1. A mixture of 1-bromo-4-chloro-2-methyl-5-nirobenzene (250 mg, 1.0 ramol}, iron
(224 mg, 4.0 nmunol) and ammonium chlonide (106 myg, 2.0 mmol) tn methanol {6 ml) and water
{6 mL) was stured at 60 °C for 0.5 hour. The reaction was filtered and washed with methanol (30
mL}. The filtrate was concentrated. The residue was purified by flash chromatography (silica,
petmieum ether/ethy! acetate = 5/1) to afford S-bromo-2-chloro-4-ruethylaniine (200 mg, 0.91
mmol, 9196) as a yellow oil. MBS (EST} m/= 220.0 [M+H]”

(07701 Step 2, A mixture of S-bromo-2-chloro-4-methylaniiine (200 mg, 0.91 muol), 1,1
bis{diphenyiphosphinoiferrocene-palladium{Il}dichionde dichloromethane complex {74 mg, 0.09
mmol}, 4,44 4555 S-octamethyl-2,2-bi{ 1,3, 2-dioxaborolang) (277 mg, 1.09 mmol} and
potassiwm acetate (267 mg, 2.73 mmol) wn dioxane (10 mL) was stirred at 100 °C for 1 hour under
nitrogen. The reaction mixture was used in the next step directly. MS (ESI) m/z 268.1 [M+H]"
[0771] Step 3. 3-Bromo-N-{4-methoxybenzyl}-N-methyl-1, 6-naphthyridin-7T-amine (270 mg,
0.758 mmob), 1,1-bis{diphenylphosphimoiferrocene-palladium{(Il}dichloride  dichloromethane

complex {62 mg, 0.09 mmol), potassium carbonate (313 mg, 2.274 mmol) and water (5 mL} were
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added to the reaction solution in the previcus step. The resulting mixture was stirred at 160 °C for
2 hours under nitrogen. After cooling to room temperature, the reaction mixture was poured into
water (20 mL) and extracted with ethyl acetate (30 mL x 3} The combined organic phases were
concentrated and purified by flash chromatography (silica, petroleum ether/ethyl acetate = 2/1} to
afford  3-(S-amine-4-chloro-2-methylphenyl}-N-{4-methoxybenzyi}-N-methyl-1,6-naphthyridin-
7-amine {200 mg, 0.478 mmol, 63% over two steps) as a yellow solid. MS (EST) m/z 4191 [M+H]™
[07721 Step 4. A muxture of 3-{S-amino-4-chlore-Z-methylpheny}-N-(4-methoxybenzy[)-N-
methyl-1,6-naphthyridin-7-amine (200 mg, 0.478 mmol}, 4-(2-cyanopropan-2-yipicolinic acid
(91 mg, 0.478 mmol}, 1-[bis{dimethylaminoymethylenel-1H-1,2 3-tnazolol[4,5-blpyridinium 3-
oxid hexafluorophosphate (272 mg, 0.717 mmol} and N, N-dusopropylethylamine (185 mg, 1.434
mmotl} in dichloromethane (12 mL) was stirred at room temperature for 2 hours. The mixture was
poured into water {20 mL} and extracted with dichloromethane (20 mU x 3}. The organic phase
was concentrated and purified by flash chromatography (stlica, petroleum ether/ethyl acetate =
/2y to afford N-(2-chloro-5-(7-({4-methoxybenzyl){methyhjamino}-1,6-naphthyridin-3-y1)-4-
methylpheny!}-4-(2-cyanopropan-2-vijpicolinanmde (250 mg, 0.42 mmol, 89%) as a yellow solid.
MS (EST) m/z 591.2 [M+H]

(07731 Step 8. A solution of N-(2-chloro-5-(7-({4-methoxybenzy {methyDamino)-1,6-
naphthyridin-3-y}-4-methylphenyl}-4-(2-cyanopropan-2-yhpicohmamude {250 mg, 0.42 mmol) in
trifluoroacetic acid {6 ml) was stirred at 40 °C for 1 hour. The reaction mixture was cooled to
room temperature and concentrated. The residue was purified by prep-HPLC (Column Welch
Ktimate 21.2 x 250 mum C18, 10 um, Mobile Phase: A: water {10 mmol/L ammonium bicarbouate},
B acetonitrile; B%: 30%-70% i 135 min} to afford N-(2-chloro-4-methyl-5-(7-(methylamino}-1,6-
naphthyridin-3-vljpheny!}-4-( Z-cyanopropan-2-ylypicolinamide (106.2 mg, 0.226 mmol, 54%} as
a vellow solid. "H NMR (500 MHz, DMSO-ds) 6 10.62 (5, 1H), 9.00 (s, 1H), 8.88-8 77 (m, 2H),
&35-B.17 {m, 3H), 7.89 (dd, J =52, 20 Hz, 1H), 7.63 (5, 1H}, 7.12-6.82 {m, 1H), 6.63 (s, 1H),
2.88 (d, J = 4.5 Hz, 3H), 2.32 (s, 3H), 1.76 (s, 6H). MS (ESD) m/z 471.1 [M+H]

Example 51, Synthesis of 4-(2-Cyanopropan-2-yI}-N-(2,3-difluore-4-methyl-5-(7-
{methylamino)-1,6-naphthyridin-3-yhiphenylpicolinamide (Compound 51)
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(07741 Step 1. To a solution of 3 d-diflucroanailine (1.3 g, 10.0 mmol} in dichloromethane (20
mb) was added pivaloyl chloride (1.36 mL,11.09 mmol) and triethylamine (1.7 miL 12 2 mmol} at
0 °C. The reaction temperature was allowed to rise to room temperature over | hour. The reaction
muxture was diluted with dichlororethane (50 roll), washed with water (30 ml) and brne (30
ml}. The organic layer was dried over anhydrous sodiurn sulfate, filtered, and concentrated to
afford N-(3 4-difluorophenyi}-2,2-dimethyipropanamide (1 82 g, 8.5 mmol, 85%) as a white solid,
MS (BSI) m/z 214.1 [MH+H]

[0775] Step 2. To a solution of N-(34-difluorophenybpvalamude (3.2 g, 100 mmol)
tetrahydrofuran (60 mL) cooled with dry wce/acetone bath was added n-butyllithium (2.5 M m
hexane, 30 mL). After stirring for | hour at the same temperature, methyl wodide (1.1 ml, 17 mmol)
in tetrahydrofuran {15 mL} was added. The reaction mixture was stirred for 1 hour at the same
temperature and then warmed to room temperature and stirred for 2 hours. Then the reaction
mixture was quenched with water (100 mlL) and extracted with ethyl acetate (100 mbL}. The organic
fayer was washed with water (100 mL)} and dried over anhydrous sodium sulfate, filtered and
concentrated. The residue was purified by flash chromatography (silica, petroleum ether/ethyl
acetate = 4/1} to afford N-(3,4-diftuoro-2-methylphenviipivalamide (1.7 g, 7.5 mmol, 50%) as a
white solid. MS (ESI) m/z 2283 [M+H]"

[0776] Step 3. A solution of N-(3.4-difluoro-2-methyiphenypivalamide (370 mg, 2.5 mmol} mn
acetic acid (0.5 mL) and concentrated sulfuric acid (1.7 mL} was cooled to 0 °C. To the solution
was added a mixture of fuming nitric acid (0.22 mL) and acetic acid {0.055 mL}. After stirring for
1.5 hours at 0 °C, the mixture was poured into ice. The mixture was diluted with water (30 mL)
and extracted with ethy! acetate (20 mL = 3). The organic phases were dried over anhydrous

sodium sulfate and concentrated to afford N-(3 4-diflucro-2-methyl-S-mitrophenyl)pivalamide
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(480mg, 1.8 mmeol, 70%]) as a white solid which was used without further purification. MS (ESH)
m/z 273.3 [M-+HI

(0777 Step 4. A muxture of N-(3 4-difluoro-2-methylphenyljpivalamide (810 mg, 3.0 mmol) in
70% sulfuric acid aqueous solution (30 mL} was stirred at 110 °C overnight. The mixture was
cooled to room temperature, diluted with water (100 mL} and extracted with ethyl acetate (S0 mL
x 3). The organic phases were dried over anhydrous sodium sulfate and concentrated to afford 3,4-
difluoro-2-methyl-S-mitroanitine (540 mg, 2.87 mmol, 95%) as a white solid which was used
without further purification. MS (ESI) m/z 189.3 [M+H]"

[07781 Step 5. 3,4-Difluoro-2-methy!-S-nitroanitine (540 mg, 2.8 mmol} in acetonitrile (15 mL)
was added 1o a solution of rers-butyl nitrite (590 mg, 5.7 mmol) and cuprous bromide {1.24 mg,
8.6 mmol} in acetonitrite (15 mL) at room temperature. The reaction mixture was stirred at room
temperature for 2 hours. The mixture was diluted with water (15 mL) and extracted with ethyl
acetate (20 mL x 3). The organic phases were dried over anhydrous sodium sulfate and
concenirated. The residue was purified by flash chromatography {(silica, petroleum ether/ethyl
acetate = 10/1) to afford 1-bromo-3,4-difluoro-2-methyi-S-nitrobenzene (330 mg, 2.1 mmol, 75%)
as a white sohd.

(07791 Step 6. To a solution of ammonium chloride (910 mg, 16.8 mmol} in ethanol {15 mlL) and
water (6 ml) was added a mixture of 1-bromo-3,4-difluoro-2~-methyl-5-nitrobenzene (S30 my, 2.1
mmol) and won (950 mg, 16.8 nuuol) n ethanol (15 ml.). The mixture was stured at 80 °C for |
hour. After cooling fo room temperature, the reaction mixture was futered and the filtrate was
concentrated to afford S-bromo-2,3-difluoro-4-raethylanilive (430 mg, 1.95 romol, 93%) as a
yellow solid. MS (ESI) m/z 222.7 [M+H]"

(07801 Step 7. A mixture of S-bromo-2,3-diflucro-4-methylanline {(44.2 mg, 0.2 mmol), V-{4-
methoxybenzy}-N-methyl-3-{4,4,5, S-tetramethyl-1,3, 2-dioxaborolan-2-y1}-1,6-naphthyridin-7-
amine {90 mg, 0.22 mmol), [1,1-bis{diphenylphosphio}ferroceneldichlioropaliadium(it) (15 mg,
0.02 mmol} and potassium carbonate (55 mg, 0.4mmol) in 1,4-dioxane (2 mL) and water {0.2 mL)
was stirred at 160 °C for 1 hour under mitrogen. After cooling to room temperature, the reaction
mixture was difuted with water {10 mL) and extracted with ethyl acetate (10 mL x 3). The organic
phases were dried over anhydrous sodium sulfate and concentrated. The restdue was purified by
flash chromatography {silica, petroleum ether/ethyl acetate = 1/9) to afford 3-(S-amino-3,4-

diftuoro-2-methylpheny)-N-{4-methoxybenzyl}-N-methyl-1, 6-naphthyridin-7-amime (80 mg,
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0.19 mmol, 25%}) as a vellow solid. MS (ESE nv/z 421.3 [M+H]"
[07817 Step 8. To an N N-dimethylformamide (2 mL) solution of 3-(5-amino-2, 3-diftucrophenyl)-
N-(4-methoxybenzyh-N-methyl-1,6-naphthyridin-7-amine (8¢ mg, 0.19 mmol}, 4-(2-
cyanopropan-2-yhpicolinic acid (40 mg, C.21 mmoly and 1-{bis{dimethylamino)methvlene}-1H-
2, 3-razolo{4, 5-blpyridinium 3-oxid hexafluorophosphate {94 mg, .25 mmol } was added N, N-
disopropylethylamine (0.15 mL) at room temperature. After stirring at room temperature for 1h,
the mixture was diluted with water (10 mlL)} and extracted with ethyl acetate (10 mL x 3}). The
combined organic layers were washed with brine (10 mL), dried over anhvdrous sodium sulfate,
filtered and concentrated. The residue was purified by flash chromatography (silica, petroleum
ether/ethyl acetate = 1/9) to afford 4-(2-cyanopropan-2-yl}-N-(2,3-diflucro-5-{7-{((4-
methoxybenzyD{methyDamino)-1,6-naphthyridin-3-y1}-4-methylphenylpicolinanide (95 mg,
.16 mmol, 84%). MS {EST) nv/z 593.3 [M+H]"
[0782i Step 9. A solution of  4-{2-cvanopropan-2-vD-N-(2,3-difluore-S~{7-{{4-
methoxybenzyl}{methyDamino)-1,6-naphthynidin-3-v1)-4-methylphenyhpicolinamide {50 mg,
0.084 mmol) in tritfluoroacetic acid {10 mL) was stirred at 40 °C for 2 hours. The reaction mixture
was cooled to room temperature and concentrated. The residue was punified by prep-HPLC
{column: Waters Xbridge 25 x 150 mm, 5 pym, Mobide phase: A: water (0.05% ammora
hydroxide}, B: acetonitrile; B%: 30%-57% in 10 min} to afford 4-(2-cyanopropan-2-yi}-N-{2,3-
difluoro-4-methyl-5-(7-(methylamino)-1,6-vaphthyridin-3-yDphenylpicolinamide (21 O mg, 0.44
mmol, 53%) as a yellow solid. TH NMR (400 MHz, DMSO-ds) § 10.13 (s, 1H), 8 91 (s, 1H), 8.65
(d, J=23Hz IH), 834 (d, /J=52Hz, 1H),822(d, J=18Hz 1H),813(d, J=15Hz 1H),
B.03 (dd, J=12.2, 7.9 Hz, 1H), 7.69 (dd, J = 5.2, 2.0 Hz, 1H), 6.97 {d, J = 5.0 Hz, 1H), 6.61 (s,
1H), 2.86 (d, J = 4.9 Hz, 3H), 2.09(d, J = 2.3 Hz, 3H)}, 1.68 (5, 6H}. MS (ES]) rm/z 473 4 [MHH]

Example 852, Synthesis of 3-Fluore-N-{&-methyl-53-(7-(methylaming}- 1L, 6-naphthyridin-3-
yhpyridin-3-yh-4d-({rifluoromethyl)picolinamide (Compound 52)

H
N N
4 R ~
HN \\V,II\:I H
P \’1 R !A}N /,,N\i \\T.N\
C L PooH J\/I

la A OH N NP NN N N N

F oo HATU, DIPEA, DMF F O .

N

(07831 A solution of 3-(S-ammno-2-methylpyridin-3-yD-N-methvl-1,6-naphthyridin-7-amine (32

269



WO 2023/039505 PCT/US2022/076164

mg, .12 mmol), 3-fluorg-d-(trifluoromethybipicolinic acid (30 mg, .14 mmol), 1-
[bis{dimethylammomethylene]-1H-1,2 3-triazolof4, 5-bipyridinium 3-oxid hexaflucrophosphate
(80 mg, 021 mmol) and N N-diisopropyiethylamine (84 mg, 042 mmol} m NN-
dimethyformamide {2 mL} was stirred at 25 °C for 1 how. The mixture was purified by prep-
HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 um, Mobile Phase: A water (10 mmol/L
ammonium bicarbonate), B: acetonitrile; B%: 30%-70% in 15 min) to afford 3-fluore-N-{6-
methyl-5-(7-(methylamino}-1, G-naphthyridin-3-ylpyridin-3-y1}-4-(triflucromethyl}picolinamide
{13.7 mg, 0.03 mmol, 22%) as a vellow solid. "H NMR (500 MHz, DMSO-ds) 8 11.07 (s, 1H),
8.99 (s, 1H), 8.92(d, /=24 Hz, 1H), 887 (d, /=22 Hz, 1H), $.83 (d,./= 4.8 Hz, 1H), 8.33 (d,
J=20Hz 1H),822(d, J=2.3Hz, 1H), 8.15( J=49Hz, 1H), 6.95 (q. /=48 Hz, 1H), 6.63
(s, 1H), 2.88 (d, /=4.9Hz, 3H), 2.50 (s, 3H). MS (ESD m/z 457.0 [M+H]"

Example 53, Synthesis of N-{4-{Z-cyanopropan-2-vi)pyridin-2-yl)-4-methyi-3-(7-

{methylamino)-1,6-naphthyridin-3-yhbenzamide (Compound 53)

. DPPA, DIPEA, N N
N +BuOH, 80 %C R HCHdioxane N
NC A A N NN
K COOH 5<\ NHBoeo X NH;
AN\ SN SN
wa
I\I/“r puB PAMB
& PN NP NdOHr’HZO MeCH o ,&N\,E/\Y’N\
~ /i A g Ry g
(j[ P ApBACH CoaClls T\/\I/I\/L/ HO \T/Y
N dimeane/HsO, 80 °C SN
Y
NG /J’\J\NH PMB H
~ : i Sy TFA ) N N

) chj\\/’;'\m/u\/%/\\/’*\fﬁ TN J‘\\"J\'\l'ﬂ\ 7 j\\/ N
POGH, pyridine, © °C \ Hod X H \“ o

(07841 Step 1. 4-(2-Cyanopropan-2-yhpweohnic acid (190 mg, 1 mmel), diphenylphosphoryl
azide (302 mg, 1.1 mmol} and N N-disopropylethylamine {238 mg, 2 mmol) were dissolved n
tert-butanol (4 ml) and stirred at 90 °C for 16 hours. After cocling to room temperature, the
mixture was concentrated i vacuo. The residue was diloted with water (30 mL) and extracted with
ethyvl acetate {3 x 30 mL). The combined organic phases were concentrated in vacuo. The residue
was purified by flash chromatography (silica, ethyl acetate/petroleum ether = 0% to 33%} to afford
tert-butyl 4-(2-cyanopropan-2-vhpyridin-2-ylcarbamate (150 mg, 0.57 mmol, 52%) as a white

olid. MS (ESI) m/z 262.2 [M+H[
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[0785] Step 2. fert-Butyl 4-(2-cvanoprepan-2-yDpyridin-2-ylcarbamate (150 mg, 0.57 mmol} was
dissoived in 4 M hydrochloride in dioxane (4 mL) and stirred at room temperature for 4 hours. The
mixture was concentrated in vacuo to afford 2-(Z-aminopyridin-4-y1}-2-methylpropanenitrile (100
mg, 0.62 mmol} as a yellow oil which was used without further purification. MS (ESI) nvz 162.1
IVAHHT

(07861 Step 3. [1,1'-Bis{diphenylphosphinolferroceneldichloropalladiom{lly (21 mg, 0.029
mmol} was added to a solution of methyl 4-methyl-3-(4,4,5 5-tetramethyi-1,3,2-dioxaborolan-2-
viYbenzoate {200 mg, 0.72 mmol), 3-bromo-N-(4-methoxybenzyl}-N-methyl-1,6-naphthyridin-7-
amine (259 mg, 0.72 mmol) and potassium carbonate (468 mg, 1,44 mmol) in dioxane {10 mL}
and water {2 mL} at room temperature. The reaction solution was stirred at 90 °C for 2 hours under
nitrogen. After cooling to room temperature, the reaction was diluted with ethyl acetate (60 mL},
washed with water (20 mL} and brine (20 ml), dried over sodum sulfate, filtered, and
concentrated. The residue was purified by flash chromatography (silica, petroleum ether/ethyl
acetated = 2/1 then /1) to afford methyl 3-{7-({(4-methoxybenzy}{methyljammno}-1,6-
naphthyridin-3-vi}-4-methylbenzoate {180 mg, 0.42 mumol, 38% over two steps) as a vellow solid.
MS (EST) m/z 428.1 [M+H]

(07871 Step 4. A solution of methyl 3-(7-({4-methoxybenzyl}{methyDarmino)-1,6-naphthyridin-3-
vi}-d-methylbenzoate (180 mg, 0.42 mmol} and sodium hydroxide (84 mg, 2.11 mmol) in water
{5 mL} and methanol {5 mL) was stirred at room teraperature for 3 hours under argon. The reaction
mixture was adjusted to pH = 3.0 with 2 N hydrogen chloride and concentrated. The residue was
diluted with ethyl acetate (25 ml), washed with water {25 ml) and brine (25 mL), dried over
sodium sulfate, filtered, and concentrated. The residue was purified by flash chromatography
{silica, dichloromethane/methanol = 20/1} to afford 3-(7-({(4-methoxybenzy N{methyDamino}-1,6-
naphthyridin-3-y1}-4-methylbenzoic acid (120 mg, 0.29 mmol, 84%) as a yellow solid. MS (ESI)
m/z 4141 [M+HT

[0788] Step 5. To a solution of 3-{7-({4-methoxybenzy }{methyjammno}-1, 6-naphthyridin-3-y1}-
4-methylbenzoic acid {30 mg, 0.073 mmol} i pyridine (3 mL} were added 2-{2-aminopyridin-4-
vi}-Z-methylpropanenitrie (12mg, 0.073 mmol} and phosphoryl trichioride (97 mg, 0.63 mmol} at
0 °C. The reaction mixture was stirred at 0 °C for 1 hour. The reaction mixiure was poured to water
at G °C and extracted with ethyl acetate {30 mL). The orgamic layer was washed with water {20

mL x 3} and brine (20 mL}, dried over sodium sulfate, filtered and concentrated. The residue was
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purified by flash chromatography (silica, ethyl acetate} to afford N-{4-(2-cyanopropan-2-
yhpyridin-2-v1-3-(7-({ 4-methoxybenzy }{methy}amino}-1,6-naphthyridin-3-yi}-4-
methylbenzamide (20 mg, 0.036 mmol, 49%) as a yellow solid. MS (EST} m/z 557 3 [M+H]"
[0789] Step 6. A solution  of  N-(4-(2-cyanopropan-2-ylpyridin-2-y1-3-(7-{{(4-
methoxybenzy{methyDamino)-1,6-naphthyridin-3-y1}-4-methylbenzanmide (20 mg, 0.036 mmol)
m triftuoroacetic acid {2 mL} was stirred at room temperature for 16 hours. Then the solvent was
removed. The residue was purified prep-HPLC (Column: Waters Xbridge 21 .2 x 250 mm C18, 10
um, Mobile Phase: A: water (10 mmol/L ammonium bicarbonate), B: acetonttrile} to afford N-(4-
(2~cyanopropan-2-yDpyridin-2-yi-4-methyl-3-(7-(methylamino}-1,6-naphthyridin-3-
yljbenzamide (2.9 mg, 0.007 munol, 18%) as a vellow solid. 'H NMR (400 MHz, DMSO-de) ¢
11.06 (5, 1 H), 8.98 (s, 1 ), 8.94 (d, J=2.3 Hz, 1H), 8.48 (s, | H), 8.44 (d, J=53 Hz, 1H), 8.34
(s, 111}, 8.09 (s, 1H), 7.98 (d, J= 7.8 Hz, 11}, 7.52(d, /= 8.0 Hz, 1H), 7.32(dd, J; = 5.3 Hz, o =
1.7 Hz 1H),6.91 {4, ./, = 4.8 Hz, 1H), 6.64 (s, 1 F), 2.88 (d, J= 4.9 Hz, 3H), 2.41 (5, 3 H) 1.72 (s,
6 H). MS (EST) m/z 436.8 [M+H]

Example 54, Synthesis of 3-Fluore-N-{¢-methyl-3-(7-(methylamino}-1,6-naphthyridin-3-
yhphenyl4-{irifluoromethylpicolinamide (Compound 54}

COlg), DPPF, PA(OAC), LIOH-H0, o
7 {‘ﬁ\ EtN, nBuOH, 120 °C A Ho0, THE f/ f‘f
: PNy Fo) 3 LOH
FSC/\“ﬁ/ €l FyC \r)\r/ N Fgc/ﬁ/\n/
E F O

H
w:/N‘i RN
HaNL_ oy J\:/ 2N
C

HATU, DIPEA, DMF F3C

A,;\r LL
0 \/"\
[07901 Step 1. A mixture of 2-chloro-3-fluoro-4-(trifluoromethylpynidine (1 g, § mmol), 1,1

bis{diphenyiphosphinoiferrocene (1.11 g, 2 mumol), palladium (31} acetate (224 mg, 1 mmol} and

&
triethylamine (2.02 g, 20 mmol} in butan-1-0l (250 mL} was stirred at 120 °C for 36 hours under
carbon monoxide. The mixture was filtered and washed with butan-1-ol (30 mL x 2} The filtrate
was concentrated under reduced pressure to afford butyl 3-fluoro-d-(trifluoromethylipicolinate
{1.3 g, crude} as a brown oil. MS (ES]) nv/z 266.1 [M+H]

EO?9I} Step 2. To a solution of butyl 3-fluoro-4-(tnfleoromethylipicolinate (1.3 g, 4.9 mmel) in
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tetrahydrofuran {15 mL) was added lithium hydroxide hydrate (1.03g, 24.5 mmeol) and water (15
mb} at 25 °C. After stirring at 25 °C for 1 h, the solvent was evaporated under reduced pressure.
The residue was diluted with water (5 mL). The mixture was adjusted to pH = 3 with 1 N
hydrochloric acid slowly at 0 °C and extracted with ethyl acetate (50 mL x 4}, The combined
organic layers were washed with water (50 mbL), dried over sodium sulfate, filtered and
concenirated to afford 3-fluoro-4-{trifluoromethyl)picolinic acid (700 mg, 3.35 mmol, 68%) as a
white solid. MS (ESTY m/z 210.1 [M+H]"

(07921 Step 3. A solution of 3-(S-amino-2-methylphenvh-N-methyl-1,6-naphthyridin-7-amine
(48 myg, 018 mmol), 3-fluorc-4-{trifluoromethyl)picolinic acid (42 mg, 0.2 mmol), 1-
[bis{dimethylamino)methylene]-1H-1 2 3-triazolo[4, S-bipyridintum 3-oxid hexafluorophosphate
(114 mg, 03 mmob) and NAN-dusopropylethylamine (77 mg, 06 mmol) wm NN-
dimethylformamide {2 mL) was stirred at 25 °C for 1 hour. The mixture was purified by prep-
HPLC (Column: Welch Xtimate 21.2 x 230 mm C18, 10 um, Mobile Phase: A: water (10 mmol/L
ammonium bicarbonate), B: acetonitrile; B%: 30%-70% 10 15 nun) to afford 3-fluoro-N-(4-
methyl-3-(7-{methylamimo}-1,o-naphthyridin-3-vlphenyD-d-(trifluocrormethyDhpicolimamide (47,1
mg, 0.104 mmol, 52%) as an orange solid. 'H NMR {500 MHz, DMSO-40) 8 10.82 (5, 1H), 9.01
(s, 1HD), 8.84 (d, J=2.3 Hz, 1H), 8.81 (d,.J=4.8 Hz, 1H), 8.29 (s, 1H), 8.12(dd, /= 10.4, 5.5 Hz,
1H), 7.82(d, J=2.2 Hz, 1H), 7.76 (dd, J=8.2, 2.3 Hz, 1H), 7.37 (d, /= 8.4 Hz, 1H), 6.98 (s, 1H),
6.63 (s, 1F), 2.87 (s, 3H), 2.29 (s, 3H). MS (EST) m/z 456.0 [M+H]"

Example 55, Synthesis of 2-(2~-Cyanopropan-2-yl-N-{6-methyl-5-(7-(methylamine)- 1,6~

naphihyridiﬂ~3~yi}pyridEm~3~yi)is&mice&inamiée {Compound 35)

e
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(07931 A solution of 3-(5-amino-Z-methylpynidin-3-v1}-N-methyl-1,6-naphthyridin-7-amine (48

mg, 018 mmol), 2-(2-cyvanopropan-2-yljisonicotinic acid (38 mg, 02 mmol), 1-
[bis(dimethyiaminoimethylene]-1H-1,2 3-triazolof4, 5-bipyridinium 3-oxid hexafluorophosphate
{114 mg, 03 mmol} and NAN-diisopropylethylamine (77 mg, 0.6 mmol} in NN-

dimethyiformamide (2 mL} was stirred at 25 °C for 1 hour. The mixture was purified by prep-
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HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 um, Mobile Phase: A: water (10 mmol/L
ammonium bicarbonate), B: acetoniirile; B%: 30%-70% in 15 min} to afford 2-(2-cyanopropan-2-
y}N-{&-methy-5-(7-(methylaminoc}-1,6-naphthyridin-3-yhpyridin-3-yl}isonicotinamide (10 mg,
0.023 mmol, 13%) as a yellow solid. TH NMR (500 MHz, DMSO-ds) § 10.81 (s, 1H), 2.00 (s, 1H),
R.89 (d, J= 2.4 Hz, 1H), 8.86 (d, J=2.3 Hz 1H), 8.84 (d, /= 5.1 Hz, 1H), 832 (d, /= 2.0 Hz,
1H), 8.15(d, J=2.4 Hz, 1H), 8.05 (s, {H), 7.90 (dd, J=5.1, 1. 4 Hz, 1¥]), 6.95 (q, J= 4.9 Hz, 1H),
6.64 (s, 1H), 2.88 (d, J= 5.0 Hz, 3H), 2.50 (s, 3H), 1.78 (s, 6H). MS (ESI) m/z 438.1 [M+H]"

Example 56. Synthesis of 2-(2-Cyanopropan-2-yi}-N-{4-methyl-3-(7-(methylamine)-1,6-
naphthyridimiﬁ«yi)phenvi}imnicoﬁnamide {Compound 36)
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[07941 Step 1. To a solution of 2-(2-cyanopropan-2-vhjisonicotinic acid (67 mg, 0.35 mmol} in
N N-dimethylformamide (3 mL} were added 3-(S-amino-2-methylpheny!}-N-(4-methoxybenzyl)-
N-methyl-1 6-naphthyridin-7-amine (135 mg, 0.35 mmol), 1-[bis{dimethylaminoimethylene}-1H-
1,2,3-triazolof4,5-blpyrnidinium 3-oxid hexafluorophosphate (200 mg, 0.53 mmol) and N,N-
dusopropylethylamine (30 mg, 0.70 mmol) at room temperature. After stirring at room temperature
for 2 h, the mixture was diluted with water (30 mL) and extracted with ethvl acetate (S0 mL x 2).
The combined organic layers were washed with brine (30 mL x 3), dried over anhydrous sodium
sulfate and filtered. The filtrate was concentrated under reduced pressure. The residue was purified
by flash chromatography (silica, ethyl acetate/petroleum ether = 1/3) to afford 2-(2-cyanopropan-
2-9D-N-(3-(7-{{4-methoxybenzy ¥ methyhamino)- 1, 6-naphthyridin-3-y1}-4-
methylphenyDisomicotinamide (130 mg, 0.234 mmol, 67%) as a yellow sohid. MS (ESI) m/z 5573
IVHHHT

(07957 Step 2. A solution of 2-(2-cyanopropan-2-yH-N-{3-(7-{{(4-
methoxybenzyli{methyDamino)-1,6-naphthynidin-3-yI)-4-methyiphenyhisonicotinanude (130
mg, (.234 mmol} o triffuorcacetic acid (5 mL) was stirred at 50 °C for 1 hour. After cooling to
room temperature, the muxture concentrated. The residue was purified by prep-HPLC {Colunmn:
Welch Xtimate 21.2 x 250 mam C18, 10 um, Mobile Phase: A: water {10 mmol/L. ammonium

bicarbonate}, B: acetonitrile; B%: 30%-70% in 15 min} to afford 2-(2-cyanopropan-2-yi}-N-{4-

274



WO 2023/039505 PCT/US2022/076164

methyl-3-(7-(methylamino}-1,6-naphthyridin-3-yhphenyilisonicotinamide (25 4 mg, 0.058 mmol,
25%) as a yellow solid. 'H NMR (400 MHz, DMSO-ds) 5 10.60 (s, 1H), 8.99 (s, 1H), 8.82 (¢, J =
4.0 Hz, 2H), 826 (s, 1H), 8.02 (s, 1H), 788 (d, /= 5.1 Hz, 1H}, 7.76 (d, / = 5.9 Hz, 2H)}, 7.38 {d,
J=90Hz 1H}, 692 (s, 1H), 6.63 (s, 1H), 2.87{(d, /= 4.5 Hz, 3H}, 2.30 (s, 3H), 1.77 (5, 6H}. M8
(ESIYy m/z 437.2 [M+HT"

Example 57. Synthesis of 2-Isopropyl-N-(6-methyl-5-(7-(methylamine)-1,6-naphthyridin-3-

yhpyridin-3-ylisonicotinamide (Compound 57)

NF™Y
ﬁ ~ /JQ\\\‘/'E\YOH N
PN S S )
\& P HATU, DIPEA DMF i 8 T{L
N N

[07961 The nuxture of Z-isopropvhisonicotinic acid (30 mg, 0.18 mmol), 3-{S-amino-2-
methylpyridin-3-yl}-N-methyl-1,6-naphthynidin-7-amine (48 mg, 018 mmol), 1-
[bis{(dimethylaminoimethylene]-1H-1,2 3-triazolof4, 5-blpyridinium 3-oxid hexafluorophosphate
{(103.6 mg, 027 wmol} and N N-dusopropylethvlamine (47 mg, 036 muuol) in NN-
dimethyHormamide (3 mbL) was stirred at room temperature for 2 hours. The reaction nuxture was
concentrated. The residue was purified by prep~-HPLC (Coluron: Sunfire Xbridge 4.6 x 50 mum
C18, 3.5 um, Mobile Phase: A: 0.01% agueous amrmonium bicarbonate, B: acetonitrile; B%: 5%-
95% m 1.5 pun) to afford 2-isopropyl-N-{6-maethyl-5-(7-(methylamine)-1,6-vaphthyridin-3-
ylpyridin-3-yHisonicotinamide (15 1 mg, 0.04 mmol, 20%) as a yellow solid. TH NMR (500 MHz,
DMSO-de) 6 1070 (s, 1H), 899 (s, 1H), 888 (dd, /=132, 23 Hz, 2H), 871 {d, /=51 Hz, 1H),
832(d,/=22Hz 1H),816(d. J=24Hz, 1H),7.77(s, 1H), 770(dd,J=51,15Hz, 1H), 696
(d,J=S5.0Hz 1H), 6.63 (s, TH}, 3.14 (dt. J=13.8, 6.9 Hz, 1H), 2.87(d, J= 5.0 Hz, 3H), 2.51 {3,
3H), 1.30 (s, 3H), 1.28 (5, 3H). MS (ERT) m/z 412 .8 [M+H]"

Example 58, Synthesis of 2-{tert- Butyl)-N-(6-methyl-5-(7-(methylamino)- 1,6-naphthyridin-

3-yhpyridin-3-yhisonicotinamide (Compound 38)
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i %QH

HATU \DIPEA, DMF

[07971 The mixture of 2-(rert-butylhisonicotinic acid (30 mg, 0.17 mmol), 3-{S-amino-2-
methylpyridin-3-yl}-N-methyl-1,6-naphthynidin-7-amine (44  mg, 017 mmol), 1-
[bis{(dimethylaminoimethylene]-1H-1,2 3-triazolof4, 5-blpyridinium 3-oxid hexaflucrophosphate
(95.5 mg, 025 mmol) and NN-dusopropylethylamine (432 mg, 034 mmol} in NN-
dimethyHormanude (3 mL) was stirred at room temperature for 2 hours. The reaction nixture was
concentrated. The residue was purified by prep~-HPLC (Coluron: Sunfire Xbridge 4.6 x 50 mm
C18, 3.5 um, Mobile Phase: A: 0.01% agueous amrmonium bicarbonate, B: acetonitrile; B%: 5%-
95% 1u 1.5 nun) to afford 2-(rerr-buty N-N-{6-roethyl-5-(7-(methylamine}-1,6-vaphthyridin-3-
ylpyridin-3-yhisonicotinamide {16.9 mg, 0.04 mmol, 24%) as a yellow solid. TH NMR (400 MHz,
DMSO-de) 6 10.70 (s, 1H), 9.00 (s, 1H), 888 (dd, /=104, 2.3 Hz, 2H), 874 {(d, /= 5.0 Hz, 1H),
832(d,.J=21Hz 1H}, 815(d,J=23 He, 1H}, 7.89 (s, 1H), 7.71 {d, J = 5.0 Hz, 1H), 696 (d,
J=4.9Hz, 1H), 6.64 (5, 1H), 2.88 (d, J = 4.9 Hz, 3H), 2.51 (s, 3H), 1 38 (s, 9H). MS (EST) m/z
426.8 (M)

Example 59, Synthesis of N-(4-(2-Cyanopropan-2-yhipyridin-2-yh-6-methyl-5-(7-

{methylamino}-1,6-naphthyridin-3-ylpicotinamide ({Compound 593
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[07981 Step 1. [1,1'-Bistdiphenylphosphino)ferroceneldichloropalladium(Ily (21 mg, 0029
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mmol} was added to a mixture of 3-bromo-N-{4-methoxybenzyh-N-methyl-1,6-naphthyridin-7-
amine {100 mg, 0.28 mmol), 44,44 5,5 5" 5"-octamethyi-2,2'-bi(1,3,2-dioxaborolane} (152 mg,
0.6 mmol) and potassium acetate {245 mg, 0.25 mmol) in dioxane (5§ mL} at room temperature.
The reaction mixture was stirred at 100 °C for 1 hour under nitrogen. After cooling to room
temperature, the reaction was diluted with ethy! acetate (20 mL}, washed with water (20 mL) and
brine (20 mL), dried over sodium sulfate, filtered and concentrated to afford N-(4-methoxybenzyl)-
N-methyl-3-(4,4,3, S-tetramethyl-1,3 2-dioxaborolan-2-vi)-1,6-naphthyridin-7-amine (100 mg,
0.25 mumol, 89%) as a yellow solid, which was used without further purification. MS (ESI) m/z
406.2 [M+H]
(07991 Step 2. [1,1'-Bis{diphenylphosphino}ferroceneldichloropaliadiom(lly (21 mg, 0.029
mmol} was added to a solution of methyl 5-bromo-6-methylnicotinate (58 mg, 0.25 mmol), N-{4-
methoxybenzyl}-N-methyl-3-(4,4,5 S-tetramethyl-1,3 Z-dioxaborolan-2-v1)-1,6-naphthyridin-7-
amine {100 mg, 0.25 mmol) and potassium carbonate (104 mg, 0.75 mmol} in dioxane (10 mbL)
and water {2 ml) at room temperature. The reaction solution was stirred at 90 °C for 2 hours under
nitrogen. After cooling to room temperature, the reaction was diluted with ethyl acetate (20 mL),
washed with water (20 rl) and brine (20 ml), dried over sodium sulfate, filtered, and
concentrated. The residue was punified by flash chromatography (silica, petroleum ether/ethyl
acetated = 2/1 then /1) to afford methyl 3-(7-({(4-methoxybenzyl}(methyljamino}-1,6-
naphthyridin-3-y{}-6-methylnicotinate (80 mg, 0.187 mumol, 75%) as a yellow solid. MS (EST) w/z
429.1 [MH+HT
08007 Step 3. A solution of methyl 5-(7-({4-methoxybenzyl}methyDarnino)-1,6-naphthyridin-3-
yi}-6-methylnicotinate (80 mg, 0.187 mmol) and sodium hydroxide {84 mg, 2.11 ramol) in water
{5 mL} and methanol (5 mL) was stirred at room ternperature for 3 hours under Argon. The reaction
mixture was adjusted to pH = 3.0 with 2 N hydrogen chlonide. The reaction mixture was
concentrated, diluted with ethyl acetate (25 ml), and washed with water (25 mL}). The organic
phase was washed with brine (25 mL}, dried over sodium suifate, filtered, and concentrated. The
residue was purified by flash chromatography {(silica, dichloromethane/methanol = 20/1} to afford
5—(7—((4‘methoxyben;:yi)(methyi)amim})-1,6~naphthyridin—3—yi}-6~methyinicmimc acid {50 mg,
0.12 mmol, 64% ) as a vellow solid. M8 (ESD m/z 4153 [M+H]"
(08011 Step 4. To a solution of 5-(7-({4-methoxybenzyi}{methyijamino}-1,6-naphthyridin-3-y1}-

6-methylnicotinic acid {50 mg, 0.12 mmol) in pyridine 3 mL) was added 2-(Z-aminopyridin-4-
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viy-Z-methylpropanenitrile {19 mg, 0.12 mmeol) and phosphoryl trichloride {97 mg, 0.63 mmol} at
0 °C. The reaction mixture was stirred at 0 °C for 1 hour. The reaction mixture was poured to water
at 0 °C, and then extracted with ethvl acetate (30 mL). The organic layer was washed with water
{20 mL x 3} and brine (20 mL)}, dried over sodium sulfate, filtered and concentrated. The residue
was purified by flash chromatography (silica, ethyl acetate} to afford N-(4-{2-cyanopropan-2-
vhpyridin-2-yh-5-(7-{{4-methoxybenzyl}{ methyDamino)-1,6-naphthyridin-3-yH-6-
methylnicotinamide {30 mg, 0.054 mmol, 45%) as a yellow solid. M8 (ESI) m/z 557.7 [M+H]"
108021 Step 8. N-{4-(2-cyvanopropan-2-yhpyridin-2-yh-5-(7-{(4-methoxybenzy}{methyllamino)-
1,6-naphthyridin-3-y)-6-methyinicotinamide (30 mg, 0.0534 mmol) in wrifluorocacetic acid (2 mL)
was stirred at room temperature for 1 hour. The reaction mixture was concentrated and the residue
was purified by prep-HPLC (Column: Waters Xbridge 21.2 x 250 mm C18, 10 um, Mobhile Phase:
A: water {10 mmol/L ammonium bicarbonate}, B: acetonitrile} to afford N-(4-(2-cvanopropan-2-
vpyridin-2-yH-6-methyl-3-(7-{methylamino)-1,6-naphthyridin-3-yhnicotinamide (3.3  mg,
0.0076 mmol, 14%) as a vellow solid. 'H NMR (400 MHz, DMSO-de) 5 11.28 (s, 1 H), 9.07 (4, J
=1.2 Hz, TH), 9.06-8.97 {im, 2 H}, 8.49- 40 (m, 4 H), 7.35-734 (m, 1 H), 6.98(d, /=52 Hz 1H),
6.65 (s, 1 H), 2.88 (d, J= 5.2 Hz, 3H), 2.62 (s, 3 H) 1.73 (s, 6 H). MS (EST) nv/z 438.1 [M+H]"

Example 60. Synthesis of 5-Fluore-N-{6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-
vhpyridin-3-yl-4-(trifluoromethyl)picolinamide (Compound 60)
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[0803] A muxture of S-fluoro-4-(triftuoromethyDpicolinic acid (60 mg, 6.29 mmol)}, 3-(S-amino-
2-methylpyridin-3-y-N-methyl-1,6-naphthynidin-7-amine (76 mg, 0629 mmol), Ii-
[bis{dimethyiammomethylens]-1H-1,2 3-triazolof4, 5-bipyridinium 3-oxid hexaflucrophosphate
(131 mg, 034 mmol) and NN-disopropylethvlamine (74 wg, 0.57 mmol} n NN-
dimethyHormamide (3 mL) was stirred at room temperature for 2 hours. The mixture was purified
by prep-HPLC (Colummn: Waters Xbridge 21.2 x 250 mm C18, 10 pym, Mobile Phase: A: water (10
mmol/l. ammonium  bicarbonate), B: acetonitrile} to afford 5-fluoro-N-{(6-methyl-5-(7-

{methylamino)-1,6-naphthyridin-3-yDpyridin-3-y1)-4-(triflooromethyl}picolinamide  {15.6 mg,
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0.03 mmol, 49%) as a vellow solid. "H NMR (400 MHz, DMSQ-ds) & 11.09 (s, 1H), 9.01 (s, 1H),
893(d, J=24Hz 1H), 889(d, J=24Hz 1H), 884 (d, J=4.4Hz, 1H), 836 (s, 1H), 824 (4,
J=24 Hz 1H), 816 (4, J =52 Hz 1H), 7.01 (5, 1H), 6.64 (s, 1H), 2.88 (d, / = 3.6 Hz, 3H)}, 2.55
{s, 3H). MS (ESI) m/z 457.0 [M+H]"

Example 61. Synthesis of N-(4-Methyl-3-{7-(methylamino}-1,6-naphthyridin-3-yl)phenyi)-4-
{triffuoromethyl)picolinimidamide (Compound 61)
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[0804] Step 1. A solution of 4-{trifluoromethylpicolinonitrile (400 mg, 2.91 mmol} and sodium
methoxide (30% in methanol) in methanol (5 mL) was stirred at room teraperature for 16 hours.
The mixture was diluted with water and extracted with ethyl acetate (30 mL x 3). The combined
organic phases were dried over sodium sulfate, filtered, and concentrated under reduced pressure
to afford roethyl 4-(trifluoromethylipicoliumidate (352 mg, 1.73 mmol, 59%}) as a coloriess oil.
MS (EST) m/z 204.9 [M+H]"

[0B80ST Step 2. A solution of methyl 4-{trifluoromethyDpicolimmidate (70 mg, 0.34 nunol), 3-(5-

aroino-2-methylphenyl-N-methyl-1,6-naphthyridin-7-amine (90 mg

O

0.34  mmol} and
triethylamine (0.2 mL) n tetrahydrofuran (3 mL.) was stirred at 70 °C for 3 hours. After cooling
to room temperature, the resulting nuxture was purified by prep-HPLC (Column: Welch Xtimate
212 % 250 vam C18, 10 um, Mobile Phase: A: water (10 mmol/LL ammmonium bicarbonate), B:
acetorutrile; B%: 30%-70% i 153 ouny to afford N-{4-methyl-3-(7-{methvlamino)-1,6-
naphthyridin-3-yDphenyl}-4-{triftuoromethy Dpicolmmmidamide (6.3 mg, 0.014 mmol, 4%) as a
vellow solid. T NMR {400 MHz, DMSO-ds) & 8.98-8 92 (m, 2H}, 886 {d, /=23 Hz, 1H), 8.55
(s, 1TH), 8.25 (¢, /= 1.8 Hz, 1H), 7.97 (d, J = 4.9 Hz, 1H), 7.34 (d, J = 8.3 Hz, 2H), 6.94 (s, 2H),
6.87(d, J= 5.0 Hz, 1H), 6.61 (s, 11}, 2.86 (d, J= 4.9 Hz, 3H), 2.30 (s, 3H). MS (ESI) /2 437.0
IMHHT

Example 62. Synthesis of (5)-MN-(6-Methyl-3-{7-(methylamino)-1 6-naphthyridin-3-

yhpyridin-3-yI}-2-(3-(triffuoromethyl}piperidin-I-yhacetamide (Compeund 62}
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(08061 Step 1. To a mixture of (§)-3~(trifluoromethylipiperidine hydrochloride (19 mg, 0.1 mmol)
and potassium carbonate (69 mg, 0.5 mmol} in anhydrous acetonitrile (3 mL) was added rert-butyl
Z-bromoacetate (20 mg, 0.1 mmol}). Then the reaction mixture was stirred at 25 °C for 16 hours.
The mixture was diluted with acetonitrile and filtered. The filtrate was concentrated under reduced
pressure to afford (S)-rerr-butyl 2-(3-{trifluoromethyhpiperidin-1-yvhacetate (26 mg ) as a vellow
o1l. The crude product was used in the next step without further purification. MS (ES1) m/z 267.9
IMHHTT

[0807] Step 2. To a muxture of {(8)-fert-butyl 2-(3-(tniflucromethylpipenidin-1 ~yvhacetate {26 mg,
0.1 mmol} i dichloromethane {1 mL) was added tnifluoroacetic acid {1 mb}. The nuxture was
stirred at 25 °C for 16 hours and concentrated to afford (8)-2-(3-{irifluoromethypiperidin-1-
viacetic acid (21 mg) as a vellow o1, which was used in the next step without further purification.
MS (EST) m/z 212.3 [M+H]

(0808} Step 3. To a solution of crude (3)-2-G3-(triflucromethyDpiperidin-1-yhacetic acid (21 mg,
0.1 yamol), 3-(S-amino-2-methyipyridin-3-y1}-N-methyl-1,6-naphthyridin-7-amine (21 mg, 0.08
mmoly  and  I-[his{dimethylaminojmethylene}-1H-1,2 3-triazolol4,5-blpynidinium  3-oxid
hexafluorophosphate (61 mg, 0.16 mmol} in N N-dimethylformamide (2 mi} was added N N-
disopropylethylamine (41 mg, 0.32 mmol}. The muxture was stirved at 25 °C for 1 hour. The
mixture purified by prep-HPLC (Columm Welch Xtumate 21.2 x 250 mm 18, 10 um, Mobile
Phase: A: water {10 mamol/L ammontum bicarbonate}, B: acetomitrile; B%: 30%-70% i 15 mun)
o afford {(S3-N-(6-methyl-5-(7-(methylamino}-1, S-naphthyridin-3-yjpyridin-3-y1}-2-(3-
(trifluoromethylipiperidin-1-yDacetamide {18.6 mg, 0.049 mmol, 41%) as a vellow solid. "H NMR
{400 MHz, DMSO-ds) § 9.95 (s, 1H), 8.98 (s, 1H), 8.83 (d, J= 2.3 Hz, 1H), 8.76 (d, J = 2.4 Hz,
1H), 828 (d, /= 2.1 Hz, 1H), 8.05(d, /= 2.3 Hz, 1H), 6.95 (¢, J= 4.9 Hz, 1H), 6.63 {s, 1H), 3.25
(dd,.J=31.5, 15.8 Hz, 2H), 3.08-3.01 (m, 1H), 2.87 (d, J = 5.0 Hz, 3H), 2.84-2.79 (m, 1H), 2.71-
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2.57 (m, 1H), 2.45 (s, 3H), 2.27-2.12 (m, 2H), 1.92-1.84 {m, 1H), 1.74-1.55 (m, 28}, 1.30-1.15
(m, TH). MS (EST) m/z 458.7 [M+H]"

Example 63. Synthesis of {(S)-N-{4-Methyl-3-(7-(inethylamino}-1,6-naphthyridin-3-
yhphenyi)-2-{3-{trifluoromethylpiperidin-{-yhacetamide (Compound 63}
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08091 To a solution of (5)-2-(3-(triflucromethyDpiperidin-1-yhacetic acid (21 mg, 0.1 mmol}, 3~
{S-amino-2-methyiphenyl}-N-methyl-1 6-naphthyridin-7-amimne (21 mg, 0.08 mmeol) and 1-
[bis{(dimethylaminoimethylene]-1H-1,2 3-triazolof4, 3-blpyridinium 3-oxid hexafluorophosphate
{61 mg, ©.16 mmol) in N N-dimethylformamide (2 ml} was added N, N-dusopropylethylamine (41
mg, 9.32 mmol). The mixture was sturred at 25 °C for 1 hour. The mixture purified by prep-HPLC
(Column: Welch Xtimate 21.2 x 250 mum C18, 10 pm, Mobile Phase: A: water {10 mmol/L
arnmontum bicarbonate), B: acetonitriie; B%: 30%-70% in 15 miny to afford (5)-N-{4-methyl-3-
{7-(roethylamino)-1,6-naphthyridin-3-y Dphenvl}-2-(3-(trifluoromethy Dpwpendin- 1 -y Dacetamde

{20.5 mg, 0.04% mmol, 49%) as a yellow solid. 'H NMR (400 MHz, DMSO-ds) 8 9.74 (s, 1H),
897 (s, 1H), 878 (d, J=23 He, 1H}, 820(d, J= 1.8 He, 1H), 7.73-7.54 (m, 2H), 7.38-7.20 (m,
1H), 6.98-6.82 {m, 1H), 6.62 (s, 1H), 3.20{dd, 7=31.0, 15.5 He, 2H), 3.04 (d, /=97 Hz, 1H),
2.92-278 {m, 4H), 2.70-2.59 (m, 1H), 2.39-2.09 (m, SH), 1.87(d, /=108 He, 1H), 1.77-1 49 (m,
2H), 1.29-1.16 (m, 1H). MS (ESI) ro/z 458 4 [M+H]

Example 64. Synthesis of N-(6-Methyl-5-(7-(methylamino}-1 6-naphthyridin-3-yhpyridin-3-
yh-d-(triffuoromethyhpicolinimidamide (Cempmmd 64)
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[081071 A solution of methyl 4-(trifluoromethylipicoliunudate (70 wog, 0.34 mmol}, 3~(S-ammno-
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Z-methylpyndin-3-yi}-N-methyl-1, 6-naphthyridin-7-amine {91 mg, 0.34 mmol} in ethans! (3 mL})
was stirred at 70 °C for 16 hours. After cooling to room temperature, the resulting mixiure was
purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile Phase: A
water {10 mmol/L ammoniom bicarbonate}, B: acetonitrile; B%: 309-70% in 15 min} to afford
N-(6-methyl-5-(7-(methylamino}-1, 6-naphthyridin-3-yhpyridin-3-y1}-4-
{triflucromethyl)picolinimidamide {19.0 mg, 0.04mmol, 13%) as a yellow solid. 'H NMR (400
MHz, DMSO-ds) 5 8.98-8.93 (m, ZH), 8.89 (s, 1H), 8.56 (s, 1H), 8.32 (s, 1H), 8.17 (s, 1H), 7.99
(d,/=51Hz 1H), 733 (s, 1H), 714 (s, 1H), 692 (d, /J=49Hz 1H), 6.62 (s, 1H), 287 (d, /=
4.8 Hz, 3H), 2.49 (5, 3H). MS (ESI) m/z 438.1 [M+H]"

Example 65, Synthesis of 4-(2-Fluoropropan-2-yi)-N-{¢-methyl-5-(7-(methylamino}-1,6-
naphthyridin-3-yl)pyridin-3-yhpicolinamide {Compound 65)
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(08111 Step 1. n-Bugyllthium (87 mbL, 174 mmol) was added to a solution of 4-bromo-2-
chloropyridine (3000 mg, 15.7 mmol} in tetrahydrofuran (30 mL) at -78 °C. After sturing -78 °C
for 1 hour under nitrogen, acetone {504 mg, 17 4 mmol) was added. The reaction was allowed to
rise 1o room temperature and concentrated. The residue was purified by flash chromatography
(silica, dichloromethane/methanol = 20/1) to afford 2-(2-chloropyridin-4-yhpropan-2-ol (1200
mg, 7.01 mmol, 44%} as a white solid. MS (ESI) m/z 172 [M+H]"

[0812] Step 2. Palladimm(IDacetate (29 mg, 0.103 nuvol} was added to a solution of 1.1
bis{diphenylphosphino)ferrocene {57 mg, 0103 mmol), 2-(2-chloropyridin-4-yhipropan-2-ol
{2000 mg, 10.3 mmol) and potassium carbonate (231 mg, 1.671 mmol) in dimethyl sulfoxide (10
mL} and methanol (2 mL} at room temperature. The reaction mixture was stirred at 90 °C for 12
hours under nitrogen. Afiter cooling to room temperature, the reaction was diluted with ethyl
acetate (60 mL}, washed with water (20 L} and brine {20 mL)}, dried over sodium sulfate, filtered,

and concentrated. The residue was purified by flash chromatography {silica, petroleum ether/ethyl
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acetated = 2/1 then 1/1} to afford methy! 4-(2-hydroxypropan-2-yhipicolinate {400 mg, 2.65mmol,
20%) as a brown solid. MS (BSI m/z 196 [M+H]"

(08131 Step 3. Methy! 4-(2-hydroxypropan-2-ypicolinate (400 mg,2.05 mmol) was added to a
solution of diethylaminosulfur triflucride (363 mg, 2.26 mmol} i dichloromethane (10 mL) at 25
°C under nitrogen. After stirring at 25 °C for 2 h, the reaction mixture was diluted with ethyl
acetate {80 mL), washed with water (20 mL} and brine (20 mL)}, dried over sodium sulfate, filtered,
and concentrated. The residue was purified by flash chromatography (silica, petroleum ether/ethyl
acetated = 2/1 then 1/1) to afford methy! 4-(2-fluoropropan-2-ylipicolinate (300 mg, 1.52 mmol,
74%) as a brown solid. MS (ESE m/z 198 [M+H]"

[0814] Step 4. Methy! 4-(2-fluoropropan-2-yhpicolinate (300 mg,1.64 mmol} was added tc a
solution of lithium hydroxide {141 mg, 3.28 mmol}, water (3 mL) and tetrahydrofuran {6 mL} at
25°C. After stirring at 25 °C for 2 h, dilute hydrochloric acid (3 mL, 3.28 mmol) was added to the
reaction sclution. The resulting reaction solution was diluted with ethyl acetate (60 mi), washed
with water {20 mL) and brine (20 mL), dried over sodium sulfate, filtered, and concentrated. The
residue was purified by prep-HPLC (Coluron: Waters Xbridge 21.2 x 250 om C18, 10 wm, Mobhile
Phase: A: water {10 mumol/L amomonium bicarbonate), B: acetonitrile) to afford 4-(2-fluoropropan-
2~-ylpicolinic acid {240 mg, 1.24 munol, 75%) as a yellow solid. MS (ESI) m/z 184 [M+H]"
[0815] Step 5. To a solution of 4-(2-fluoropropan-2-yhpicohnie acid (20 mg, 0.11 mmol), 3-(5-
amoino-2-methylpyndin-3-yH-N-methyl-1,6-paphthyridin-7-amine {40 mg, 0.15 mwol} and 1-
[bis{dimethyiaminoymethylene]-1H-~1,2, 3-triazolof4, S-blpyridinium 3-oxid hexafluorophosphate
(57 mg, 0.15 ramoly in N N-dimethyliformamude (2 wl) was added N N-dusopropylethylamive
(0.2 mL} at room temperatore. After stirning at roomw temperature for 16 h, the reaction mixture
was concentrated. The residue was purified by prep-HPLC (Column: Waters Xbridge 21.2 x 250
mm C18, 10 um, Mobile Phase: A: water {10 mmol/L ammonium bicarbonate), B. acetonitrile) to
afford  4-(Z-fluoropropan-2-yH-N-(6-methyl-5-(7-(methylamino}-1, 6-naphthyridin-3-yipyridin-
3-ylipicolinamide (15 mg, 0.034 mmol, 33%) as a vellow solid. "H NMR {400 MHz, CD;0D) &
897(d, J=13.3 Hz, 2H), 8.84 (s, 1H}, 871 {d, /=7 Hz, 1H), 833 (d,./=11.1 Hz, 2H}, 8.24 {s,
1H), 7.65 (d, J= 4.4 Hz, 1H), 6.72 (s, 1H), 2.99 (s, 3H), 2.55 (s, 3H), 1.70 (dd, /= 21.9, 12.1 Hz,
3H), 1.30 (d,.J = 5.5 Hz, 3H). MS (EST) m/z 431 2 [M+H]
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Example 66, Synthesis of 4-(Difluoromethyl)-S-flucro-N-{G-methyl-5-(7-{methylamine)-1,6-
paphthyridin-3-yhpyridin-3-yhpicolinamide {Compound 66)
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[0816] Step 1. A solution of 2-bromo-3-fluorosonicotinaldehyde (300 mg, 247 mmol},

diethylaminoselfur triflucnide (1992 mg, 12.35 mmol) in dichloromethane (8 ml) was stirred at 0
°C for 2 hours. The mixture was diluted with water {100 mL) and extracted with ethy! acetate (100
mb x 3). The combined organic layers were washed with brine (10 mb), dried over anhydrous
sodium sulfate, filtered and concentrated. The residue was purified by flash chromatography
(silica, petroleum ether/ethyl acetate = 1/1) to afford 2-bromo-4-(diflucromethyl)-5-flucrepyridine
{400 mg, 1.78 mmol, 72%) as a vellow solid. MS (ESI) m/z 225 8 [M+H]"

(0817} Step 2. A mixture of 2-bromo-4-(difluoromethyl}-5-fluoropyriding (400 mg, 1.78 mmol},
palladinm(li)acetate (241 mg, 4.31 mmol}, 1,1-bis{diphenylphosphincjferrocene (242 mg, 4.31
mmol} and triethylamine {241 mg, 4.31 mmol) in methanol (6 mL} was stirred at 70 °C for 16
hours under carbon monoxide. After cooling to room temperature, the reaction mixture was dilited
with water (100 mL} and extracted with ethyl acetate {100 mL x 3). The combined organic phases
were washed brine (100 mL x 2), dried over sodium sulfate, filtered, and concentrated. The residue
was purified by flash chromatography (silica, petroleum ether/ethyl acetate = 1/2) to afford methyl
4-{difluoromethyl}-3-fluoropicolinate (300 mg, 1.03 mmol, 79%) as a vellow solid. MS (ESD my/z
206.1 [M+H]

(0818} Step 3. A solution of methyl 4-(diflaoromethyl}-5-tluoropicolinate (300 mg, 1.03 mmol)
and lithium hydroxide (159 mg, 515 mmol) in tetrahydrofuran (5 mb) was stirred at room
termperature for 2 hours. The reaction nmixture was difuted with water (20 mL} and extracted with
ethvl acetate {10 mL x 3}, The combined organic phases were washed brine {10 ml x 2), dried
over sodium sulfate, filtered, and concentrated. The residue was purified by prep-HPLC (Column:

Waters Xbridge 21.2 x 250 mm C18, 10 um, Mobile Phase: A: water (10 mmol/l. ammonium
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bicarbonate}, B: acetonitrile) to afford 4-(difluoromethyi)-5-fluoropicolinic acid (100 mg, 0.52
mmol, 39%) as a yellow solid. MS (ESI m/z 192.1 [M+H]™

(08191 Step 4. A solution of 4-(diflucromethyl}-3-fluoropicolinic acid (100 mg, 0.52 mmeol}, 3-
{5-amino-2-methyipyridin-3-y-N-methyl-1,6-naphthyridin-7-amine (138 mg, ¢.52 mmol), 1-
[bis(dimethylaminoimethylenel-1H-1,2 3-tniazolof4, 5-bipyridinium 3-oxid hexafluorophosphate
(296 mg, 078 mmol) and N N-dusopropylethylamine (217 mg, 156 mmol) m NN-
dimethylformamide (5 mL) was stured at room temperature for 2 hours. The mixture was
quenched with brine (20 mb)} and extracted with ethyl acetate (10 mL x 3}. The combined organic
phases were dried over sodium sulphate, filtered and concentrated under reduced pressure to afford
4-(difluoromethy}-S-fluoro-N-{6-methyl-5-(7-(methylaminc)-1, 6-naphthynidin-3-ypyridin-3-
yijpicolinamide (16 mg, 0.18 mmol, 7%) as a yellow solid. 'H NMR (400 MHz, DMSO-ds} &
11.06 (s, 1H}, 9.10-9.00 (m, 2H), .97 (s, 1H), 889 (d, /=23 Hz, 1H), 8.44- 828 (m, 3H), 743
{(t, /=533 Hz, 1H), 7.08 {5, 1H), 6.64 (s, 1H), 2.88 (s, 3H), 2.51 {5, 3H). MS (ESI) m/z 4388
IVAHT

Example 67. Synthesis of 5-(2-Cyanopropan-2-y1}-N-{6-methyl-8-(7-(methylamine)- 1,6~

paphthyridin-3-yDpyridin-3-yhnicotinamide (Compound 67)
H
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0820} Step 1. Lithium hexamethyldisilazide (1.9 mL, 1.6 M i tetrahyvdrofuran, 3.0 mmol) was
added to a mixture of S-fluoronicotinic actd {141 mg, 1.0 mmol} and sobutyronitrile (0.26 mL,
3.0 mmol} in tetrahydrofuran (2 mL) at room temperature. After stirring at 100 °C for 0.5 h, the
reaction mixture was quenched with saturated ammonium chloride solution (16 mL} and adjusted
to pH = 4 with &6 N hydrochloric acid. The mixture was extracted with ethy! acetate (10 mL x 3}
The combined organic layers were washed with brine (20 mL), dried over sedium sulfate, filtered
and concentrated to afford 5-(2-cyanopropan-2-ylnicotinic acid {180 mg, (.95 mmol, 95%) as a
white solid. MS (ESI) m/z 191.4 [M+H]"

[08211 Step 2. To an N N-dimethylformamide {3 mL) solution of 3-(3-amino-2-methylpyridin-3-

vi}-N-methyl-1 6-naphthyridin-7-amine (80 mg, 0.3 nmunol), 5-(2-cvanopropan-2-ylinicotinic acid
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(60 mg, 0.3 mmol} and 1-{bis{dimethylaminomethylene}-1H-1,2 3-triazolo[4,5-blpynidmiom 3-
oxid hexafluorophosphate {152 mg, 0.4 mmol) was added N N-diisopropylethylamine (0.25 mL).
The mixture was siirred at room temperature for 1 hour. The mixture was purified by prep-HPLC
{column: Waters Xbridge 25 x 150 mm, 5 um, Mobile phase: A: water (0.05% ammonia
hydroxide), B: acetonitrile; B%: 30%-57% in 10 min) to afford 5-(2-cyanopropan-2-y1}-N-(6-
methyl-5-(7-(methylamine)-1,6-naphthyridin-3-yhpyridin-3-vDnicotinanude (897 mg, 0.205
mmol, 68%) as a vellow solid. 'H NMR (500 MHz, DMSO-ds) § 10.76 (s, 1H), 9.14 (d, .J = 2.0
Hz, 1H), 9.00 (s, 1H), 8.98(d, J=2.4 Hz, 1H), 889(d, J=2.5 Hz, 1H), 8.87 (d, J= 2.4 Hz, 1H),
842 (t, J=22Hz 1H), 832(d,.J=2.0 Hz, 1H), 8.15(d, J= 2.4 Hz, 1H), 6.96 (d, J = 5.0 Hz,
1H), 6.64 (s, 1H), 2.88 (d, J=4.9 Hz, 3H), 2.48 (s, 3H), 1.81 (s, 6H). MS (ESI) m/z 438.3 [M+H]"

Examples 68 and 69, Synthesis of (8)-M-(4-Methvl-3-(7-{methyiamine)-1,6-naphthyridin-3-
vhiphenyl)-2-(3-(irifluoromethyl}-1H-1,2, 4-triazol-1-yDpropanamide and (R)-N-{4-Methyi-
3-{7-(methylamino}L,o-naphthyridin-3-yliphenyl - 2-(3-(trifluoromethyl - 1H- 1,2, 4-triazol-
I~yhpropanamide (Compound 68 and Compound 69)
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[0822] Step 1. To a mixture of 3—(triﬂuoromethyI}—1H¥1,2,4—{&32016 (100 mg, 0.73 mmol) and
tert-butyl 2-bromopropanoate {182 mg, 0.88 mmol} in N N-dimethylformamide {5 mL) was added
potassium carbonate {201 mg, 1.46 mmol}. After stirring at room temperature for 2 k, the reaction
mixture was quenched with water (30 mL} and extracted with dichioromethane (30 mL x 3). The
combined organic layers were dried over anhydrous sodium sulfate, filtered and concentrated. The
residue was purified by flash chromatography {silica, petroleum ether/ethyt acetate = 10/1 to 1/1)
to afford terr-buty! 2-(3-{triflucromethy!)-15-1,2, 4-triazol-1-yhpropanoate (150 mg, 0.57 mmol,
78%} as a light yellow oil. MS (ES1) m/z 2663 [M+H]"

(08231 Step 2. To a solution of terr-butyl 2-(3-(trifluoromethy)-1H-1,2 4-triazol-1-yDpropanoate
(150 mg, 0.57 mmol) in 1 4-dioxane {S mbL) was added 4 M hydrochloride in | 4-dioxane (S mL).

After stirring at room temperature for 16 h, the reaction mixture was concentrated in vacuo to
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afford Z-(3-(trifluoromethyl}-14-1,2, 4-triazol-1-ylipropanoic acid (110 mg, 0.53 mmol, 92%:3 as
a hight vellow oil, which was used in the next step without further purification. MS (ESIm/z 2101
IVHHHT

[0824] Step 3. A solution of 2-(3-{trifluoromethy}-1/-1,2 4-triazol-1-yDpropancic acid {140 mg,
0.67 mmol), 3-{S-amino-2-methylpheny-N-methyl-1,6-naphthyridin-7-amine (177 mg, 0.67
mmol), 1-[bis{dimethylaminoimethylene]-1H-1,2 3-triazolo[4,3-blpyridinium 3-oxad
hexaftuorephosphate (304 mg, 0.8 mmol) and N N-diisopropylethvlanmine (173 mg, 1.34 mmol} in
N N-dimethylformamide {5 mL} was stured at room temperature for 2 hours. The residue was
purified by prep-HPLC {Column: Waters Xbridge 21.2 x 250 mum C18, 10 pm, Mobhile Phase: A
water {10 mmol/l ammonium bicarbonate}, B: acetomitride} to afford N-{4-methyl-3-(7-
{methylamino}-1,6-naphthyridin-3-vDphenyD-2-3-{triflucromethyl}-14-1,2 4-triazol-1-
yipropanamide (100 mg, 0.22 mmol, 33%) as a vellow solid. MS (ESI) m/z 456.1 [M+H]"
[0825] Step 4. N-{4-Methyl-3-(7-(methylamino}-1,6-naphthyridin-3-ylpheny}-2-(3-
(trifluoromethyly-1 H-1,2 d-triazol-1 -yDpropanamide {100 mg, 0.22 mmol) was separated by chiral
prep-HPLC (Instrament: SFC-150 (Waters); Columun: OF 20 x 250 nuy, 10 pm (Dawcel); Column
temperature: 35 °C; Mobile phase: CO»/MeOH (0.2% methanol aromonia) = 70/30) to afford the
first eluting enantiomer {retention time: 4.0 nun) which was arbutrarily assigned as (§)-N-(4-
methyl-3-(7-(methylaminoe)-1,6-vaphthyridin-3-vhpheny-2-(3-(irifluoromethyl}- 1 4-1,2.4-
triazol-1-yD}propanamide (39.8 my, 0.087 muuol) and the second eluting enantiomer (retention
time: 5.2 min) which was arburanily assigned as (R}-N-{4-methyl-3-(7-(methylamino}-1,6-
naphthyridin-3-yUphenyD-2-(3-(teifluoromethvl}- 1 H-1,2 4-triazol-1 -vljpropanamide (44 mg,
0.097 mmol). 'H NMR (400 MHz, DMSO-ds) 5 10.53 (s, 1H), 9.06 (s, 1H), 8.98 (5, 1H), 8.78 (d,
J=24Hz 1H), 8224, 1H}, 7.61 (d,J=2 4 He, 1H}, 7.52-7.50 {m, 1H), 7.33 (d, /= 84 Hz, 1H),
693 (s, 1H), 662 (s, 1H), 542 {q, /=72 He, 1H}, 2.87(d, /=48 He, 3H}, 2.26 (s, 3H}, 1.85 (d,
J= 7.2 He, 3H) MS (EST m/z 4561 [M+HTT

Example 70. Synthesis of 3-Chlore-2-(2-cyanopropan-2-y-N-(6-methyl-5-(7-

{(methylamino}-1,6-naphthyridin-3-yljpyridin-3-yljisonicotinamide (Compound 78)



WO 2023/039505 PCT/US2022/076164

CN

AN i g &
N A New NN kuin0y 1,0,70°C « ¥
B e TR N \\<J\\T OH
LHMBS, tol E
& i §, oluena S/ & s & B

N N
HgN f:\\\/&,/i@v
196

N7y
N ,kai
HATU, DIPEA, DMF y !

¢l o

(08261 Step 1. To a solution of 2 3-dichloro-4-methylpyridine (300 mg, 1.85 mmol} and
isobutyronttrile (127.8 mg, 1.85 mumol) in toluene (6 mL) was added lithium hexamethyldisilazide
(1.6 M 1n tetrahydrofuran, 2.8 mi, 1.74 mmol) at 0 °C slowly. After stirring at 20 °C for 12 b, the
reaction was quenched with saturated agueous ammonium chloride solution (20 mbL} at 0 °C and
extracted with ethyl acetate (50 ml x 3). The combined orgarnic layers were washed with brine (50
ml), dried over anhydrous sodium sulfate, and filtered The filirate was concentrated under
reduced pressure. The residue was purified by flash chromatography (silica, petroleum ether/ethyl
acetate =1/10) to atford 2-(3-chloro-4-methylpyridin-2-y1)-2-methyipropanentride (285 mg, 1.47
mmol, 79%) as a colorless oil. MS (ESE) m/z 195 3[M+H]"

(0827} Step 2. A solution of 2-(3-chloro-4-methylpyridin-2-y1)-2-methylpropanenitrile (285 mg,
1.47 mmol}, potassium permanganate {464.5 mg, 2.94 munol} m water (10 mL) was stirred at 90
(" for 24 hours. After cooling to room temperature, the reaction mixture was adjusted topH = 3.0
with 2 N hydrochloric actd and extracted with ethyl acetate (50 mL}. The organic layer was washed
with water {25 mL} and brine (25 wl), dried over sodium sulfate, filtered and concentrated to
afford 3-chloro-2-(2-cyanopropan-2-ylsonicotinic acid (139 mg, 0.62 mmol, 42%) as a brown
solid, which was used in the next step without further purification. MS (BST) m/z 2253 [M+H]"
[0828] Step 3. A mixture of 3-chloro-2-{2-cyanopropan-2-ylhsonicotimic acid (139 mg, 0.62
mmol}, 3-(5-amino-Z-methylpyridin-3-yl}-N-methyl-1,6-naphthyridin-7-amine {98.7 mg, 0.37
mmol), 1-[bis{dimethyiamine)methylene}-1H-1,2 3-triazolo[4,5-blpyridinium 3-oxid
hexafluorophosphate (353.7 mg, 0.93 mmol} and N, N-dusopropylethylamine (240 mg, 1.86 mmol}
m N N-dimethylformamide (3 mL) was stirred at room temperature for 2 hours. The reaction
mixture was concentrated. The residue was purified by prep-HPLC (Column: Sunfire Xbridge 4.6
x 50 mm C18, 3.5 um, Mobile Phase: A: 0.01% agqueous ammonium bicarbonate, B: acetonitrile;

B%: 5%-95% m 1.5 min} to afford 3-chloro-2-(2-cyanopropan-2-yl3-N-{6-methyl-5-(7-
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{(methylamino}-1,6-naphthyridin-3-yhpyridin-3-ylisonicotinamide (2.3 mg, (.0049 mmol, 0.8%)
as a yellow solid. 'H NMR (400 MHz, CDCl:) & 8.93-8.82 (m, 2H), 8.62(d, /= 4.6 Hz, 2H), 8.2
(d,/=26Hz 1H), 804 (d, /=78 Hz, 2H}, 7.52 (d, /=48 Hz, 1H), 6.79 (5, 1H]}, 5.03 {5, 1H),
3.05¢d, J=51 Hz, 3H), 2.57 (s, 3H), 1.90 (5, 6H). MS (BESH m/z 472.0 [M+H]"

Example 71. Synthesis of 5-(2-hydroxyethoxy)-N-{4-methyl-3-{7-(methylamino)-1,6-
paphthyridin-3-ylphenyl)-4-(trifluoromethyl)picolinamide (Compound 71}
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[0829] Step 1. A mixture of 2-bromo-3-fluoro-4-(triflucromethypyndine (300 mg, 1.2 mmol},
2-(tetrahydro-2H-pyran-2-yloxyjethanol (193 mg, 1.32 mmol} and potassium 2-methylpropan-2-
olate (1.32 mL, 1.32 mmol, 1 M m tetrahydrofuran) in tetrahydrofuran (10 mL} was stirred at 60
°C for 16 hours. The reaction mixture was concentrated. The residue was purified by flash
chromatography (silica, ethyl acetate/petroleum ether = 3/10) to afford 2-bromo-5-(2-{tetrahydro-
2H-pyran-2-yloxyethoxy}-4-{trifluoromethylipyridine (250 mg, 0.68 mmol, 57%} as a white
solid. MS (ESI) m/z 369.9 {M+H]|"
(08301 Step 2. A mixture of 2-bromo-5-(2-(tetrahydro-2H-pyran-2-yioxyethoxy j-4-
{triflucromethyDpyridine (200 mg, 0.54 mmol)}, 1,1-bis{diphenyiphosphinojferrocene (120 mg,
0.216 mmol), palladium (11} acetate (24 mg, 0.108 mmol) and triethylamine (218 mg, 2.16 mmol}
m dimethyl sulfoxide (12 mL} and methanol (8 mL) was stirred at 90 °C for 16 hours under carbon
monoxide. The mixture was extracted with ethyl acetate (50 mL x 2). The combined organic layer
was washed with brine (30 mb x 3}, dried over anhydrous sodium sulfate, and filtered. The filtrate
was concentrated under reduced pressure. The residue was purified by flash chromatography
{(silica, ethyl acetate/petroleum ether = 10% to 30%) to afford methyl 5-(2-(tetrahydro-2H-pyran-
2-yloxy)ethoxy)}-4-(trifluoromethyipicolinate (164 mg, 0.47 mmol, 87%) as a white solid. M8
(EST) m/z 350.0 [M+H]"
[0831] Step 3. To a solution of methyl 5-(2-(tetrahydro-2H-pyran-2-yloxy)ethoxy}-4-

{trifluoromethylipicolinate (205 mg, 0.59 muuol) m tetrahydrofuran (2 mL) were added hthwum
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hydroxide hydrate (124 mg, 2.95 mmol) and water (2 mL}, and the mixture was stirred at 25 °C
for 16 hours. The solvent was evaporated under reduced pressure, and the residue was diluted with
water (10 mL}. The mixture was adjusted to pH 3 by adding 1 N hydrochloric acid slowly. The
mixture was extracted with ethyl acetate (60 mL x 2). The combined organic layers were dried
over anhydrous sodium sulfate and filtered. The filtrate was concentrated under reduced pressure
to afford $-(2-(tetrahydro-2H-pyran-2-yloxyethoxy)-4-(irifluoromethylipicolinic acid {145 mg,
0.43 mmol, 73%) as a white solid. MS (ESI) m/z 336.0 [M+H]™

[0832] Step 4. A mixture of 5-(2-((tetrabhydro-2H-pyran-2-yljoxyethoxy)-4-
(triflucromethylipicolinic acid (20 mg, 0.06 mumol}, 3-(S-amuno-2-methylpyridin-3-y}-N-methyl-
1,6-naphthyridin-7-amine (2.5 mg, 0.036 mmol), 1-[bis{dimethylamino)methylene]-1H-1,2,3-
triazolo{4,5-blpyridinium  3-oxid hexafluorophosphate (342 mg, 0.09 mmol) and NAN-
disopropylethylamine (23.2 mg, 0.18 mmol) in N N-dimethylformamide (3 mL) was stirred at
room temperature for 2 hours. The reaction mixture was concentrated. The residue was diluted
with ethyl acetate {50 rol)), washed with water (25 mL) and brine (25 mL), dried over sodium
sulfate, filtered, and concentrated. The residue was purified by flash chromatography {silica,
dichloromethane/methanol = 10/1) to afford N-{4-methyl-3-(7-(methylamino}-1,6-vaphthyridin-3-
viyphenyD-5-(2-((tetraby dro-2H-pyran-2-vhoxy jethoxy)-4-(trifluoromethylipicolinamide {34
mg, $.059 mmol, 98%} as a yvellow solid. M8 (EST) nv/z S82.2 [M+H]"

08331 Step 5. Hydrochlorie acid (4 M wn 1,4-dioxane, 3 mL) was added to a solution of N-(4-
methyl-3-(7-(methylamuno)-1,6-vaphthyridin-3-vDpheny)-5-(2-{(tetrahydro-2H-pyran-2-
yvloxyjethoxy-4-(triflucromethyhpicolinamide (34 myg, 0.059 mmol} in methanol (1 ml) at room
temperature. After stirring at room temperature for 6 h, the reaction mixture was concentrated. The
residue was purified by prep-HPLC (Column: Sunfire Xbridge 4.6 x 50 mm €18, 3.5 um, Mobile
Phase: A: 0.01% aqueous ammonium bicarbonate, B: acetorutrile; B%: 5%-95% in 1.5 min} to
afford  5-(2-hydroxyethoxy }-N-{4-methyl-3-(7-(methylamino}-1,6-naphthynidin-3 -yl jphenyl}-4-
(triffuoromethylipicolinamide (9.2 mg, 0.019 mmol, 31%) as a yellow solid. 'H NMR (400 Mz,
CDCL) §9.74 (s, 1H), 8.96- 8.79 (m, 2H), 8.46 (d, J= 17.7 Hz, 2H), 8.03 (d, J = 1.6 Hz, 1H),
7.76-7.66 (m, 2H), 7.35 (d, J = 8.9 Hz, 2H), 6.79 (s, 1H), 4.98 (s, 1H), 4.54-4.34 (m, 2H), 4.07 (s,
2H), 3.04 (d, J = 5.1 Hz, 3H), 2.33 (s, 3H). MS (EST) m/z 498.1 [M+H]"
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Example 72. Synthesis of S-{Difhusromethoxy-N-(6-methyl-5-(7-{methylamino}-1,6-
paphthyridin-3-yhpyridin-3-yhpicolinamide {Compound 72)
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[0834] Step 1. Diethyl (bromodifluoromethyiphosphonate (700 mg, 2.62 munol} was added

slowly to a sohution of methyi S-hydroxypicolinate {200 mg, 1.31 mmol} and potassium hydroxide
{292 mg, 5.22 mmol} wn acetonitrile (5 mL) and water (5§ mL) at 0 °C over 5 mun. After stirring at
0 °C for 1 h, the resufting solution was concentrated in vacuo and treated with ethyl acetate (20
mk ). The organic phase was washed with brine (20 mL}, dned over anhydrous sodium sulfate, and
filtered. The filirate was concentrated in vacuo and purified by flash chromatography (silica, ethyl
acetate/petroleum ether = 0% to 50%) to afford methy! S-(diftuoromethoxy)picolinate (64 mg,
0.32 mmol, 24%) as a white solid. MS (ESI) m/z 204.1 [M+H]"

[0835] Step 2. A miuxture of methyl S-(difluoromethoxy)picolinate (70 mg, 0.34 mmol) o
tetrahydrofuran (2 mbL} and water (2 mL) was added lithium hydroxide moenohydrate (55 mg, 1.32
mmol) at room temperature. After stirring at room temperature for 1 b, the resulting mixture was
concentrated under reduced pressure and treated with aqueous hydrochloric acid solution (1M, 5
mb}). The agueous phase was extracted with ethyl acetate (10 mbL x 3). The combined organic
phases were dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated in
vacuo to afford S-{diflucromethoxy dpicolinic acid (60 mg, 0.32 mmol, 94%) as a white sclid. MS
(BEST} m/z 190.1 [M+H]"

[0836] Step 3. To a solution of 5-(difluoromethoxy jpicolinic acid {60 mg, 6.32 mmol} in N/
dimethyHormamide (2 mL) was added N N-dissopropylethyvlanmine (62 mg, 0.48 mmol) and 1-
[bis{dimethyiamino)methylene]-1H-1 2 3-triazolo[4,S-blpyridinium 3-oxid hexafluorophosphate
{146 g, 0.38 mmol). The solution was stirred at room temperature for S min, then 3-(S-amino-2-

methylpyridin-3-v1}-N-methyl-1,6-naphthyridin-7-anune (85 mg, 0.32 mmol} was added. After
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stirring at room temperature for 16 b, the resulting solution was poured into water (20 mL} and
extracted with ethyl acetate (20 mL x 3). The combined organic phases were washed with brine
(20 mL), dried over sodium sulfate, filtered, and concentrated. The residue was purified by flash
chromatography (silica, methanol/dichloromethane = 0% to 10%) to afford the crude solid. The
solid was treated with methanol (2 mL) and stirred for 5 min. The mixture was filtered and the
filter cake was dried under reduced pressure to afford 3-(difluoromethoxy}-N-(6-methyi-5-(7-
{(methylamino}-1,6-naphthyridin-3-vhpyridin-3-yUpicolinamide {90.0 mg, 0.21 mmol, 64%} as a
yeliow solid. 'H NMR (400 MHz, DMSO-ds) § 10.94 (s, 1H), 9.03 (d, J = 2.4 Hz, 1H), 9.00 (s,
1H), 8.87 (d,.J = 2.4 Hz, 1H), 8.64 (d, J = 2.4 Hz, 1H), 8.33-8.30 (m, 2H), 8.25 (d, J = 8.4 Hz,
1H), 7.94-7.94 (m, 1H), 7.51 (1, J=73.0 Hz, 1H), 6.99-6.96 (m, 1H), 6.64 (s, 1H), 2.88 (d, J=4.8
Hz, 3H), 2.49 (s, 3H). MS (BSI) m/z 436.6 [M+H]™

Example 73. Synthesis of N-(G-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-yhpyridazin-

3-yh-d-(trifluoromethyl)picolinamide (Compound 73)
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[0837] Step 1. A nuxture of 3-bromo-N-(4-methoxybenzyl)-N-methyi-1,6-naphthyridin-7-amine
(3.57 g, 10.0 mmol}, 4,444,555 Soctamethyl-2,2'-bi{1,3,2-dioxaborolane) (3.04 g, 12.0

mmol), 1,1-bis{diphenviphosphinoiferrocene-palladium{I}dichloride dichloromethane complex
(816 mg, 1.0 mmol) and potassium acetate {2.94 g, 30.0 mumol} in dioxane (30 mbL) was stirred at
100 °C for 1 hour under nitrogen. After cooling to room temperature, the reaction mixture was

used in the next step directly. MS (ESI m/z 324.1 [M+H]"
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[0838] Step 2. To the reaction solution m the previous step were added 4-bromo-3,6-
dichloropyridazine {2.28 g, 10 mmol}, 1, 1-bis{diphenyiphosphino)ferrocene-
palladium(Il}dichlonide dichloromethane complex (816 mg, 1.0 mmol}, potasstum phosphate
tribasic (6.0 g, 28.3 mmol) and water (15 mL). The reaction mixture was stirred at 100 °C for 2
hours under nitrogen. The reaction was cooled o room temperature and poured into water (40
mb}, and then extracted with ethyl acetate (50 mL x 3). The organic layers were concentrated and
purified by flash chromatography (silica, dichloromethane/methanol= 10/1} to give 3-(3,6-
dichloropyridazin-4-y1)-N-{4-methoxvbenzyl}-N-methyl-1 G-naphthyridin-7-amine (2.0 g, 4.7
mmol, 47%) as ayellow solid. MS (EST) m/z 426.1 [M+H]

(08391 Step 3. A mixture of 3-(3,6-dichleropyridazin-4-y1}-N-(4-methoxybenzyl}-N-methyl-1,6-
naphthyridin-7-amine (480 mg, 1.13 mmol) and (4-methoxyphenylmethanamine (200 mg, 1.46
mmol) in 1-methyl-2-pyrrolidinone (2 mbL} was stirred at 160 °C for 6 hours. The reaction was
cooled to room temperature, poured into water {20 mL) and extracted with ethvl acetate (20 mbL x
3). The organic layers were concentrated and purnified by flash chromatography (silica,
dichloromethane/methanol = 10/1) to give 3-(3-chloro-6-{{(4-methoxybenzyhammo)pyridazin-4-

o

y1}-N-{d-methoxybenzyl}-N-methyl-1,6-naphthyridin-7-amme (230 mg, 0.44 mmol, 38%) as a
yellow solid. MS (EST) mv/z 527.2 [M+H]"

(08401 Step 4. A modure of 3-(3-chloro-6-{{4-methoxybenzylanuno)pyridazin-4-y1}-N-(4-
methoxybenzy D-N-methyl-1,6-naphthyridin-7-amine (230 myg, 044 mmol), 2,46-tnmethyl-
1,3,5,2,4,6-trioxatriborinane {111 mg, 088 mmel), 1,1'-bis{diphenyiphosphino)ferrocene-
palladium(IDdichlonide dichloromethane complex (31 mg, 0.038 muuol) and cesium carbonate
{430 mg, 1.32 mmol} in dioxane (5 mL}) and water (2 mL} was stirred at 100 °C for 2 hoars under
nitrogen. After cooling to room temperature, the reaction mixture was poured nto water (10 mL}
and extracted with ethyl acetate (20 mL x 3}, The combined organic phases were concentrated and
purtfied by flash chromatography (silica, dichloromethane/methanol = 10/2) to give N-{4-
methoxybenzyl}-3-(0-({4-methoxybenzyljamino)-3-methylpyridazin-4-y13-N-methyl-1,6-
naphthyridin-7-amine (80 mg, 0.158 mmol, 36%) as a yellow solid. MS (EST) m/z 5071 [M+H]™
(08417 Step 5. A solution  of N-{4d-methoxybenzy!}-3-(6-((4-methoxybenzyaming)-3-
methylpyridazin-4-yi-N-methyl-1,6-naphthyridin-7-amine (80 mg, 0.158 mmol) in trifluoroacetic
acid {10 mb) was stirred at 50 °C for 2 hours. The mixture was concentrated and purified by flash

chromatography  ({silica, dichloromethane/methanol = 20/3} to give 3-(6-amino-3-
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methylpyridazin-d-vH-N-methyl-1,6-naphthyridin-7-amine (30 mg, 0.113 mmol, 75%} as a yeliow
solid. MS (ESI) m/z 266.1 [M+H]"

(08421 Step 6. A mixture of 3-(6-amino-3-methylpyridazin-4-v1}-N-methyi-1,6-naphthyridin-7-
amine {120 mg, 045 mmol), 4-{riflucromethyipicolinic acid (86 mg, 045 mmol}, 1-
[bis(dimethylaminoimethylenel-1H-1,2 3-tniazolof4, 5-bipyridinium 3-oxid hexafluorophosphate
(HATU, 513 mg, 1.35 mmol} and N N-dusopropylethylamine (174 mg, 1.35 mmol} in N N-
dimethylformamide (10 mL} was stirred at 25 °C for 1 hour. The reaction was diluted with water
(20 mL) and extracted with ethyl acetate (30 mL x 2} The combined organic phases were washed
with brine (30 mL), dried over sodium sulfate, filtered, and concentrated. The reaction muxture
was purified by prep-HPLC {Column: Welch Xtimate 21.2 x 250 mm C18, 10 um, Mobile Phase:
A water (10 mM ammonium bicarbonate), B: acetonitrile; B%: 30%6-70% in 15 min) to afford N-
{6-methyl-5-(7-(methvlamino}-1,6-naphthyridin-3-yhpyridazin-3-y-4-
{trifluoromethylipicolinamide (13.7 mg, 0.0 3 mmol 7%} as a yellow solid. '"H NMR (400 MHz,
DMSO-de) 6 11.07 {5, 1H}, 2.10(d, J= 51 Hz, 1H), 9.03 {5, 1H), 895 (d, /=23 Hz, 1H), 850
(d, J=1.9Hz, 1H), 8.43 (s, 1H), §.39 (s, 1H), 8.18 (d, F= 4.7 Hz, 1H), 7.10 (d, J= 4.3 Hz, 1H),
6.65 (s, 1H), 2.89 (d, J= 4.1 Hz, 3F), 2.70 (s, 3H). MS (EST) m/z 440.1 [M+H]"

Example 74. Synthesis of 4-(Z-cyanopropan-2-y13-N-{6-methyl-5-(7-(methylamino}-1,6-

paphthyridin-3-yhpyridazin-3-ylpicolinamide (Compound 77)

’-{.N
PG
~ L;;l LOH H
Nc)r 1

/NT\YNH\ ; &Y o AN \TN\
Lo HATU, DIPEA, DMF A, N N N
NHzr Ny N : d N(?( S ANy

N! P [ R

SN N

[0843] Step 1. A muxture of 3-(6-ammo-3-methylpyndazin-4-v1}-N-methyl-1,6-naphthyridin-7-
amoine (30 mg, 0.113 mmol), 4-(2-cyanopropan-2-ylipicolinic acid (21 4 mg, 0.113 mmol), 1-
[bis(dimethyiaminomethylene]-1H-1,2, 3-triazolof4, S-bipyridimum 3-oxid hexafluorophosphate
{64 mg, 017 mmol} and NN-disopropylethylamine (44 mg, 034 mmol) m NN-
dimethyvlformamide (10 mL} was stirred at 25 °C for 1 hour. The reaction was diluted with water
{20 mL) and extracted with ethyl acetate (30 mL x 2}. The combined organic phases were washed
with brine (30 mL}, dried over sodium suifate, filtered, and concentrated. The reaction mixture

was purified by prep-HPLC {Column: Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile Phase:

294



WO 2023/039505 PCT/US2022/076164

A water {10 mM ammonium bicarbonate}, B: acetonitrile; B%: 30%-70% i 15 mun} to afford 4-
{2-cyanopropan-2-yi}-N-(G-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-y Dpyridazin-3-
yhpicolinamide (17.0 mg, 0.039 mmol, 34%) as a yellow solid. 'H NMR (400 MHz, DMSO-ds) &
10.99 (s, 1H), 9.04 (s, 1H), 8.96 (d, J = 2.4 Hz, 1H), 8.87 (d, /= 5.7 Hz, 1H), 8.51 (d, /= 1.9 Hz,
1H), 8.46 (s, 1H), 831 (d, J = 1.6 Hz, 1H), 7.93 (dd, J = 5.2, 2.0 Hz, 1H), 7.11 (s, 1H), 6.66 (5,
1H), 2.89 (s, 3H), 2.70 (s, 3H), 1.78 (s, 6H). MS (ESI) m/z 439.2 [M+H]"

Example 75, Synthesis of N-(3-(7-{{2-cyaneethyl}amino}-1,6-naphthyridin-3-yi)-4-
methyiphenyl}-4-{difluoremethyl)picolinamide (Compeund 78}

\ .-
X
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' 7Y X e g
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08441 Step 1. A solution of 3-bromo-7-chloro-1,6-naphthyridine (300 mg, 1.23 muol)}, 4,4,5,5-
tetramethyi-2-(2-methyl-5-nirophenyl}-1,3,2-dioxaborolane {323 mg, 123 muwol), 1,1-
bis{diphenylphosphine} ferrocene-patladium{Il} dichlonde dichloromethane complex (98 mg,
0.12 momol) and potassium acetate (309 mg, 3.69 munol) 10 1,4-dioxane {10 ml.) and water{1 mL)
was stired at 20 °C under a nitrogen atmosphere for 3 hours. The mixture was cooled to room
temperature and concentrated. The crude residue was purified flash chromatography (silica,
petroleum  ether/ethyl acetate = 3/1} to give 7-chloro-3-(2-methyl-S-uitropheny}-1,6-
naphthyridine (246 mg, 0.82 mmol, 67%) as a vellow oil. MS (EST) m/z 300.0 [M+H]™

[0845] Step 2. A solution of 7-chlore-3-(2-methyl-S-nitrophenyl}-1,6-naphthyridine (246 mg,
0.82 mmol}, 3-aminopropanenitrile (58 mg, ¢.82 mmol), tns(dibenzyhideneacetone)dipalladium
{73 mg, .08 mmol}, 2-dicyclohexyiphosphing-2', 6~ ditsopropoxy-1,1-biphenyl (RuPhos, 186 mg,
0.4 mmol} and cesium carbonate (935 mg, 2.46 mmol} in 1 4-dioxane (10 mL) and tetrahydrofuran
{10 mL) was stirred at 100 °C for 1 hour. The mixture was cooled to room temperature and
concentrated. The crude residue was purified flash chromatography {silica, petroleum ether/ethyl

acetate = 1/1) to give 3-{{3-2-methyl-5-nitrophenyi)-1,6-naphthyridin-7-ylJamino}propanenitrile
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(66 mg, 0.20 mmol, 24%) as a yellow oil. MS (ESI} m/z 3338 [M+H]"

[08461 Step 3. A solution  of  3-{(3-(2-methy!l-S-nitropheny!}-1,6-naphthyridin-7-
yviamino)propanenitrile (66 mg, 0.20 mmol) in methanol (10 mL) was added hydrazine hydrate (5
mg, 0.1 mmol) and 10% palladiom on carbon (7 mg). The mixture was stirred at 70 °C for 1 hour.
After cooling to room temperature, the reaction mixture was fittered through celite. The filtrate
was concentrated. The residue was purified by flash chromatography (silica, petroleum ether/ethyl
acetate = 1/2} 1o give 3-((3-(S-aminc-2-methylphenyl}-1 6-naphthyridin-7-
vi}amino)propanenitrile (48 mg, 0.16 mmol, 79%) as a vellow oil. MS (ESI) m/z 304.0 [M+H]"
(08471 Step 4. A sclution 4-(difluoromethylpicolinic acid (27 mg, 0.16 mmol}, 3-({3-(5-amino-
Z-methylphenyl}-1,6-naphthyridin-7-yDamino)propanenitrile (48 mg, 016 mmol), 1-
[bis(dimethylaminoimethylenel-1H-1,2 3-triazolof4, 5-blpyridinium 3-oxid hexaflucrophosphate
{182 mg, 0.48 mmol} and triethylamine {0.2 mL) m N, N-dimethyiformamide (3 mL} was stured
at room temperature for 2 hours. The resulting mixture was purified by prep-HPLC {Column:
Welch Xtimate 21.2 x 250 myn C18, 10 uym, Mobile Phase: A: water {10 oM ammonium
bicarbonate), B: acetonitride; B%: 30%-70% in 15 min) to afford N-(3-{7-({2-cyanoethyjamino}-
1,6-naphthyridin-3-y}-4-methyiphenyl}-4-{difluoromethyDpicolinamide (6.1 mg, 0.013 muvol,
8%%) as a yellow solid. 'H NMR (400 MHz, DMSO-ds) § 10.81 (s, 1H), 9.04 (5, 1H), 8.93 (d, J =
49 Hz 1H), 880(d, J=23Hz 1H), 831 -827{(m, 2H), 791 {(ddd, 7= 11.9, 10.2, 3.5 Hz, 3H),
7.30 (dt, J = 71.0, 30.8 Hz, 3H), 6.87 (s, 1H), 3.64 (q, J = 6.4 Hz, 2H), 2.84 (t, J = 6.5 Hz, 2H),
2.30 (s, 3H), MS (ESIT) m/z 4591 [M+H]"

Example 76. Synthesis of N-(3-(Z-cyano-T-(methylamino)-1,6-naphthyridin-3-yi)-4-

methylphenyl)-2-(trifluoromethylisonicotinamide (Compound 79)
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[0848] Step 1. A solution of 4-anmino-6-chloronicotinaldehyde (3.12 g, 20 mmol) and ethyl 2-
{triphenyl-15-phosphaneylidenejacetate (8.35 g, 24 mmeol) in tetrahydrofuran (40 mL} was stirred
at 85 °C for 16 hours. The reaction was poured into water {40 mL} and extracted with ethyl acetate
{50 mL x 3}. The organic phases were concentrated and purified by flash chromatography (silica,
petroleum ether/ethyl acetate = 1/2) to give ethyl (¥£}-3-(4-amino-6-chloropyridin-3-yhacrylate
{4.4 g, 19.4 mmol, 97%) as a vellow solid. M8 (ESI) m/z 227.1 [M+H]"

[08491 Step 2. A solution of ethyl (£)-3-(4-amino-6-chloropyndin-3-yhacrylate (44 g, 194
mmol) and 1 8-diazabicyclo[5.4 Olundec-7-ene (DBU, 49 g, 31 mmol} m NN-
dusopropylethylamine (20 mb) was stirred at 120 °C for 16 hours. The reaction was poured into
water (20 mL) and filtered. The filter cake was washed with ethyl acetate (40 mL) and dried to
obtain 7-chlora-1,6-naphthyridin-2(1+}-one {1.44 g, 8 mmol, 41%) as a vellow solid. MS (ESD)
m/z 181.1 [M+H]"

08501 Step 3. To a solution of 7-chloro-1,6-naphthyridin-2(1 H)-one (1.44 ¢, § mmol} and sodium
acetate {1.31 g, 16mmol) 11 acetic acid (20 kb)) was added bromine (2.3 mL | 4.2 mmol} in four
portions over four days at 60 °C. The reaction was poured nto water (20 rol} and filtered. The
filter cake was washed with water (40 ml.} and dried to give 3-bromo-7-chloro-1,6-naphthyridin-
2(1H)-one (1.5 g, 5.7 mmol, 71%) as a white solid. MS (EST) m/z 258.8 [M+H]"

(08517 Step 4. A solution of 3-bromo-7-chloro-1,6-naphthynidin-2(1 F)-one (1.5 g, 5.7 mmol) and
1-{4-methoxyphenyl}-N-methylmethanamine (2.6 g, 17.3 mmol) in 1 -methyi-2-pyrrolidinone (20
mi.}) was stirred at 120 °C for 16 hours. The mixture was poured into water (20 mL) and filtered.
The filter cake was washed with ethyl acetate (40 ml) and dried to give 3-bromo-7-({4-
methoxybenzy{methyamino)-1,6-naphthyridin-2(1 H}-one (850 mg, 2.2 mmol, 40%) as a
vellow solid. MS (ESI) m/z 373.6 {M+H["

(0852} Step 5. A muxture of 3-bromo-7-{{4-methoxybenzyli(methyhamino}-1,6-naphthyridin-
21 Hyone {14 g, 374 mmol), 44,5 5tetramethyl-2-(2-methyi-S-mtrophenyi}-1,3,2-
dioxaborolane (1.18 g, 4. 49 mmol}, 1,1'-bis{diphenyiphosphinoferrocene-paliadium{I}dichloride
dichforomethane complex {305 mg, 0.374 mmol} and potassium acetate (1.55 g, 11.22 mamol} in
dioxane {15 mL} and water {5 mL} was stirred at 100 °C for 1 hour under nitrogen. After cooling
to room temperature, the reaction nuxture was poured into water {30 mL) and extracted with ethyl
acetate (30 mbL x 3). The combined orgamic phases were concentrated and purified by flash

chromatography  (silica, dichloromethane/ethyl acetate = U1} to give 7-{(4-
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methoxybenzyl}{methy}amino)-3-(Z-methyi-5-nitrophenyi)-1,6-naphthyridin-2-ol {980 mg, 2.28
mmol, 61%) as a yellow solid. MS (ESI) m/z 431 1{M-+H]"

(08531 Step 6. A mixture of 7-({4-methoxybenzyD{methyhaming}-3-(2-methyl-5-nitrophenyl}-
1,6-naphthyridin-2-0l {260 mg, 0.60 mmol} and phosphoryl tribromide (0.5 g} in acetonitrile (10
mb} was stirred at 80 °C for 3 hours under nitrogen. After cooling to room temperature, the
reaction mixture was poured into ice water (20 mL) and extracted with ethyl acetate {20 mL x 2},
The organic phases were concentrated and purified by flash chromatography {silica,
methanol/dichloromethane = 1/10) to give 2-bromo-N-methyl-3-(2-methyl-5-nitrophenyl}-1,6-
naphthyridin-7-amine (90 mg, 0.241 mmol, 40%} as a vellow solid. MS (EST) m/z 373 O[M+H]"

(08541 Step 7. A mixture of 2-bromo-N-methyl-3-(Z-methyl-S-nitrophenyl}-1,6-naphthyridin-7-
amine {90 mg,0.241 mmol) and cyanocopper {64 mg, 0.72 mmol) in L-methyl-2-pyrrolidinone (1
mb.} was stirred at 120 °C for 3 hours under nitrogen. After cooling to room temperature, the
reaction nuxture was poured into water {10 b} and extracted with ethyl acetate (20 mL x 3). The
combined organic phases were conceotrated and purnified by flash chromatography (silica,
methanol/dichloromethane = 1/10) to give 3-(2-methyl-5-nurophenvi)-7-(methylamino)-1,6-
naphthyridine-2-carbonitrile (30 mg, 0.094 mmol, 39%) as a vellow solid MS (ESI} m/z 320.1
IVHHET

[085S] Step 8. A muxture of 3-(2-methyi-S-nitrophenyl}-7-(methyiamino}-1,6-naphthyridine-2-
carbonitrile (30 mg, 0.094 mmol}, ron (0.1 g, 1.84 mmol) and ammonium chloride (48 mg, ¢.92
mmol} in methanol (6 ml.) and water (6 mb) was stured at 60 °C for 1 hour. The reaction was
filtered and washed with methanol (30 rol.). The filtrate was concentrated to give 3-(S-amino-2-
methylphenyl}-7-(methylamino)-1,6-naphthyridine-2-carbomnitrile {20 mg, 0.069 mmol, 74%} as a
vellow solid. MS (ESI) m/z 290.1 {M+H]"

[0856] Step 9. A mixture of 3-(5-amino-2-methyipheny}-7-{methylamino)-1,6-naphthyridine-2-
carbonitrile {20 mg, 0.06% mmol}, 2-{influcromethyhisonicotinic acid (14 mg, .07 mmol), 1-
[bis(dimethylaminomethylene]-1H-1,2, 3-triazolof4, S-bipyridinium 3-oxid hexafluorophosphate
{80 mg, 0.21 mmol) and N,N-diisopropylethyiamine (27 mg, 0.21 mmol) in dichloromethane (10
ml.} was stirred at room temperature for 30 minutes. The mixture was poured into water {20 mL)
and extracted with dichloromethane (26 ml. x 3). The organic phases were concentrated and
purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile Phase: A

water (10 mM ammontum bicarbonate}, B! acetonitrile; B%: 30%-70% in 15 min)} to give N-(3-
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(2-cyano-7-{methviaming}-1,6-naphthyridin-3-yi}-4-methyiphenyi}-2-
{trifluoromethyi)isonicotinamide (2.3 mg, 0.005 mmol, 7%) as a yellow solid. "H NMR (400 MHz,
DMSO-ds) § 10.78 (s, 1H), 9.13 (s, 1H), 8.99 {d, /= 5.0 Hz, 1H), 8.46 (s, 1H), 8.37 (s, 11}, 8.20
(d, = 5.9 Hz, 1H), 7.87 ~ 7.75 {m, ZH), 7.45 (d, /= 8.4 Hz, 1H), 7.31 (s, 1H), 6.65 (s, 1H), 2.89
(d,J = 3.6 Hz, 3H), 2.1% (s, 3H). MS (BSI) nv/z 463.0 [M+H]

Example 77. Synthesizs of (R)-N-{4-methyi-3-(7-(methylamino}-1,6-naphthyridin-3-
yhphenyl)-4-(2,2,2-trifluoro-1-hydroxyethyl jpicelinamide and {S)-N-(4-methyl-3-{7-
{methylamino}-1,6-naphthyridin-3-vl)phenyl}-4-(2,2.2-trifluors-1-
hydroxyethyl)picolinamide (Compounds 80 and 81)
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108577 Step 1. A solution of 4-(2,2 2-tritfluoro-1 -hydroxyethyhpicolinic acid {50 mg, 0.23 mmol},

.

3-{S-amino-2-methylphenyl}-N-methyl-1,6-naphthyridin-7-amine (358 mg, 0.14 mmol), 1-
[bis{(dimethylamino)methylene]-1H-1 2 3-triazolof4, S-bipyridintum 3-oxid hexafluorophosphate
(129 mg, 034 mmol) and N N-dusopropylethylamine (87.6 mg, 068 mmol} n NN-
dimethylformamide (3 mL) was sturred at room temperature for 2 hours. The reaction solution was
concentrated. The residue was purified by prep-HPLC (Column: Xbridge 21.2 x 250 mm C18, 10
um, Mobtle Phase A: water (10 mM ammonium bicarbonate), B: acetoniirile) to give N-{4-methyl-
3-(7-(methylamino}-1,6-naphthyridin-3-yliphenyl)-4-(2.2, 2 -trifluors-i-
hydroxyethylipicolinamide (52 mg, .11 mmol, 48%;) as a yellow solid. MS (ESI} m/z 468.1
IM-HT

(08581 Step 2. The enantiomers of N-{(4-methyl-3-(7-(methylanmino)-1,6-vaphthyridin-3-
vphenyi}-4-(2.2, 2-trifluore-1-hydroxyethyDpicolmanude (52 mg, 0.11 momol} were separated by
chiral SFC {(Instrument: SFC-150 (Waters);, Column: O 20 x 250 mum, 10 pru (Daicel); Mobile

phase: COx/MeOH (0.2% methanol anumonia) = 70/30; Detection wavelength: 214 nm} to afford
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the first eluting enantiomer which was arbitrarily assigned as  {(R)}N-{d-methyl-3-(7-
{methylamino)-1,6-naphthyridin-3-ylphenyh)-4-(2,2 2-trifluoro-T-hydroxyethy Hipicolinamide
(15.6 mg, 0.033 mmol). "H NMR (400 MHz, DMSO-ds) 5 10.73 (s, 1H), 8.98 (s, 1H), 8.81 (dd, J
= 11.6, 3.6 Hz, 2H), 8.32-8.21 (m, ZH), 7.97-7.86 (m, 2H), 7.79 (d, J = 5.4 Hz, 1H), 7.36 (d, J =
8.4 Hz, 1H), 7.28 (d, J = 5.8 Hz, 1H), 6.89 (d, J = 5.0 Hz, 1H), 6.63 (s, 1H), 5.61-5.45 (m, 1H),
2.87(d, J=5.0 Hz, 3H), 2.30 (5, 3H). MS (BESI) m/z 468.1 [M+H]",

and the second eluting enantiomer which was arbitrarily assigned as (8)-N-(4-methyl-3-(7-
{methylamino)-1,6-naphthyridin-3-yliphenyi)-4-(2,2 2-trifluoro- 1 -hy droxyethyipicolinamide
(13.2 mg, 0.028 mmol). '"H NMR (400 MHz, DMSO-ds) § 10.73 (s, 1FH), 8.98 (s, 1H), 8.81 (dd. J
=11.8, 3.7 Hz, 2H), 8.36-8.21 (m, 2H), 7.97-7.85 (m, 2H), 7.79 (d. J = 4.6 Hz, 1H), 7.36 (d, J =
84 Hz 1H), 728 (d, /=58 Hz, 1H), 683 (d, J=5.0Hz 1H), 663 (s, 1H), 5.358-5.41 (m, 1H),
2.87(d,.J= 5.0 Hz, 3H), 2.30 (s, 3H). MS (BSI}) m/z 468.1 [M+H]"

Example 78. Synthesis of 3-{difluoromethoxyp4-methyl-N-(6-methyl-5-(7-(methylamino)-
1Lo-naphthyridin-3-yhpyridin-3~-yl)picolinamide {Compound 83)
FAHTO. .
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[0859] Step 1. A mixture of 3-(S-amino-2-methylpyridin-3-v}-N-(4-methoxybenzyi}-N-methyl-
1,6-naphthyridin-7-amine {6.17 g, 16.0 mmol, crude}, and trifluorcacetic acid (40 mL) was stirred
at 40 °C for 1 hour. The reaction was concentrated in vacuo and the residue was adjusted to pH=3-
4 with ammonia {7 N in methano!). The residue was purified by flash chromatography (silica,
methanol/dichloromethane = 0-10%} to give 3-(5-amino-2-methylpyridin-3-yi}-N-methyl-1,6-
naphthyridin-7-amine (3.1 g, 11.7 mmol, 73%) as a yellow solid. MS (ESI) m/z 266.1 {M+H]}"
[08601 Step 2. A solution of 3-{S-amino-Z-methylpyridin-3-y1}-N-methyl-1 é-naphthyridin-7-
amine {30 mg, 0.11 mmol}, 5-{difluoromethoxy)-4-methylpicolinic acid (31 mg, 0.15 mmol}, 1-
[bis{(dimethyilaminoimethylene]-1H-1,2 3-triazolof4, 5-blpyridinium 3-oxid hexaflucrophosphate
(114 mg, 03 mmel} and NN-dusopropylethylamine (S8.0 mg, 045 mmol) m NN-
dimethylformamide {5 mb) was stirred at room temperature for 2 hours. The reaction was poured
mto water (20 mbL} and extracted with ethyl acetate (20 mb x 3). The combined organic phases

were concenirated and purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10
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wm, Mobtile Phase: A: water (10 mM ammonium bicarbonate}, B: acetoniirile; B%: 30%-70% in
15 mmmy  to give  S-{difluoromethoxy)-4-methyl-N-{6-methyl-5-{7-(methylaming)-1,6-
naphthyridin-3-yDpyridin-3-yl)picolinamide (11.4 mg, 0.025 mmol) as a yellow solid. 'H NMR
(500 MHz, DMSO-ds) 5 10.91 (s, 1H), 9.03 (d, J=2.3 Hz, 1H), 8.99 (s, 1H), 8.86 (d, /= 2.3 Hz,
1H), .52 (s, 1H), 8.32(d, J= 2.0 Hz, 1H), 8.29 (d, J= 2.3 Hz, 1H), 8.16 (s, 1H), 7.46 (¢, J = 73.1
Hz, 1H), 6.96 (q. /=48 Hz, 1H), 6.64 (s, 1H), 2.88 (t, J= 4.8 Hz, 3H), 2.49 (s, 3H), 2.39 (s, 3H).
MS (EST) m/z 451.1 [M+H]

Example 79. Synthesis of 3-chloro-N-{6-methyi-5-(7-(methylamino}-1,6-naphthyridin-3-
yhpyridin-3-y-2-(trifluoromethyljisonicotinamide (Compound 83)
N" !
N Fac‘&(J\T ﬁ\
HaN \/\\\LN o c’l\j\w S NG N
\E/:L HATU, DIPEA, DMF 0 \E
Nz

08611 A solution of 3-chloro-2-(triflucromethylisonicotinic acid (25 mg, 0.11 mmol), 3-(5-
. ; g ;

amino-Z-methylpyridin-3-yh-N-methyl-1, 6-naphthyridin-7-amine (31 mg, 011 mmol), 1-
[bis{(dimethylaminoimethylenel-1H-1,2 3-triazolof4, 5-blpyridinium 3-oxid hexaflucrophosphate
{70 mg, 0.16 mmol), and N N-dusopropylethylamine{0.2 mL} in N N-dimethylformamide (2 mL)
was stirred at room temperature for 2 hours. The reaction mixture was concentrated and the residue
purified by prep-HPLC (Column: Xbridge 21 2 x 250 mam €18, 10 pm, Mobile Phase A: water {10
mM ammonium bicarbonate), B: acetonitrile) to give 3-chloro-N-(6-methyi-5-{7-(methylamino)-
1,6-naphthyridin-3-yDpyridin-3-v1}-2-(triflucromethy Disonicotinamide (19 mg, 0.040 mmol,
40%) as a yellow solid. 'H NMR (400 MHz, DMSO-de) 5 11.14 (s, 1H), 9.00 (s, 1H), 8.86 (dd, J
=6.7,3.5 Hz, 2H), 874 (d, J= 2.4 Hz, 1H), 832 (d, J= 1.9 Hz, 1T}, 809 (dd, /= 7.7, 3.6 Hz,
2H), 6.97(d, J=S5.0Hz, 1H), 6.63 (5, 1H), 2.87 (d, J=4.9 He, 3H), 2.54-2.42 {m, 3H). MS (E5])
Jz 473.0 [M+H]'

Example 80, Synthesis of 4-(1,1-difluore-2-methyipropan-2-yi)-N-(d-methyl-3-(7-
{methylamino}-1,6-naphthyridin-3-yliphenylpicolinamide (Compound 84)
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[0862] Step 1. To a solution of methyl 2-(2-chloropyridin-d-vhacetate (1.5 g 8.1 mmol) in
tetrahydrofuran (20 mL) was added lithium dusopropylamide (1.7 g, 16.2 mmol) at -78 °C. The
mixture was stirred at -78 °C for 30 minutes, and then todomethane (11.4 g, 81 mmol) was added
and the mixture was stirred at -78 °C for 16 hours. The temperature of the reaction was allowed to
rise to room temperature and the reaction was concentrated. The crude residue was purified by
flash chromatography (silica, petroleum ether/ethyl acetate = 10/1) to give methyl 2-(2-
chloropyridin-4-y1}-2-methylpropancate (1.2 g, 5.6 mmol, 70%;} as a colorless oil. MS (ESD mv/z
213.9 MEH]

[08631 Step 2. A solution of methyl 2-(2-chloropyridin-4-y1}-2-methylpropanoate (1.2 g, 5.6
mmol) and dusobutyl alumiium hydride (1.6 ¢, 11.2 mmol) n tetrahydrofuran (10 mL) was
stiured at ~78 °C for 16 hours. The temperature of the reaction was allowed 1o rise to room
temperature and the reaction was concentrated. The crude residoe was purified flash
chromatography {silica, petroleum ether/ethyl acetate = §/1) to give 2-(2-chloropyridin-4-y1}-2-
methylpropan-1-of (600 mg, 3.24 mmol, 58%) as acolorless oil. MS (BSI) m/z 185.9 [M+H]"
[0864] Step 3. A solution of 2-(2-chloropyridin-4-y1}-2-methyipropan-1-0] (600 mg, 3.24 mmol},
potassium bromide (77 mg, 0.65 mmol), sodium bicarbonate (535 mg, 0.65 mmol}, 2,2,0,6-
tetramethyli-T-pipenidinyloxy (51 mg, 0.33 mmol}, and sodium hypochlorite (360 mg, 6.98 mmol)
i dichloromethane (10 mL) and water (2 mL) was stirred at room temperature for 2 howrs. The
reaction mixture was concentrated. The residue was purified by flash chromatography (silica,
petroleum ether/ethyl acetate = 1/1) to give 2-(2-chloropyridin-d-yi}-Z-methvipropanal (249 mg.

1.36 mmol, 42%) as a colorless oil. MS (ESI) m/z 183.9 [M+H]"
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[0865] Step 4. To a solution of 2-{2-chloropyridin-d-vi}-2-methyipropanal (249 mg, 1.36 mmol}
i dichloromethane {5 mL) was added diethylaminosulphur triflueride (1.1 g, 6.8 mmol} at 0 °C.
The muxture was stirred at 0 °C for 3 hours. The mixture was quenched with water (30 mL) and
extracted with ethyl acetate (30 mL x 3}. The combined organic phases were dried over sodium
sulfate, filtered, and concentrated under reduced pressure to give 2-chloro-4-{1,1-difluore-2-
methylpropan-2-yhipyridine (210 mg, 1.0Z mmol, 75%) as a colorless oil. MS (EST) m/z 206.1
IMHHT

108661 Step 5. A solution of 2-chloro-4-(1,1-difluoro-Z-methvipropan-2-yhpyridine (210 mg,
1.02 mmol}, 1,1-bis{(diphenylphosphinciferrocene (113 mg, 0.2 mmol), palladium acetate (23 mg,
0.1 mmel} and triethylamine (0.5 mL} in ethanol (5 mL} was stirred at 70 °C for 16 hours under
carbon monoxide. After cooling to room temperature, the reaction mixture was concentrated. The
crude residue was purified flash chromatography {dichloromethane/methanol = 1/1) to give ethyl
4-(1,1-difluoro-2-methyipropan-2-yl)picolinate {219 mg, 0.90 mmol, 88.4%) as colorless selid.
[08671 MS (BST) m/z 2439 [MHH]"

[O86ET Step 6. A solution of ethyl 4-(1,1-ddfluoro-Z-methvipropan-2-yDpicolinate (219 rog, 0.90
mmol) and lithium hydroxide (65 mg, 2.7 mmol) o tetrabydrofuran {5 mL} and water {1 mL) was
stirred at room temperature for 2 hours. The mixture was acidified with 1 N hydrochloric acid until
pH = 4 and extracted with ethyl acetate (30 mL x 3). The combined organic phases were dried over
sodium sulfate, filtered, and concentrated under reduced pressure to give 4-(1,1-difluoro-2-
methylpropan-2-viipicolinic acid (173 mg, 0.80 muuol, 89%) as a yellow sohid. MS (ESI) w/z
2161 [MHHT

0869} Step 7. A solution 4-(1,1-difluoro-2-methyipropan-2-yDpicohime acid (30 mg, 0.14 mrool),
3-{5-amino-2Z-methyipheny}-V-methyl-1,6-naphthvridin-7-amine (37 mg, 014 mmol), 1-
[bis{(dimethylamingmethylene]-1H-1,2 3-trazolof4, S-blpynidintum 3-oxad hexafluorophosphate
{160 mg, 0.42 mmol}, and trigthylamine (0.2 mL} in N N-dimethyiformamide (3 mL} was stirred
at room temperature for 2 hours. The resuliing mixture was purified by prep-HPLC (Colamn:
Welch Xitimate 21.2 x 250 mm 18, 10 pm, Mobile Phase: A water (10 mM ammoniom
bicarbonate), B: acetonitrile; B%: 30%-70% 1n 15 min) to afford 4-(1,1-diflucro-2-methylpropan-
2-y1}-N-{4-methyl-3-{7-{methylamino)-1,6-naphthynidin-3-yliphenypicolinamide (9.6 mg, 0.02
mmol, 15%) as a yellow solid. "H NMR (400 MHz, DMSO-ds) 6 10.72 (s, 1H), 8.99 (s, 1H), .84
(d,J=2.3 Hz, 1H), 8.73 (d, J = 5.2 Hz, 1H), 8.23 (dd, J = 14.7, 1.6 Hz, 2H), 7.96-7.87 {m, 2H),
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776 (dd, J= 5.2, 1.8 Hz, 1), 7.36 (d. J = 8.4 Hz, 1H), 6.91 (q, /= 4.8 Hz, 1H), 6.63 (s, 1H), 6.30
(t, J = 56.0 Hz, 1H), 2.88 (d, J = 4.9 Hz, 3H), 2.30 (s, 3H), 1.44 (5, 6H). MS (ESDm m/z 461.7
IMAHT

Example 81. Synthesis of 4-{difluoromethyl)-3-methoxy-N-{6-methyl-5-(7-(methylamino)-
1,6-naphthyridin-3-yipyridin-3-yhpicolinamide {Compound 835)

Pa{dppfiCly CHally,

N
/f i DAST, CH,Cly J £O, ElyN, MeOH, 80 °C ¢ A LIOHH,0, THE, H,0
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Z T X HETTY HATU, DIFEA, DMF FaHC /\T
£ O -0 O
(08701 Step 1. { o8y de (4276 mg, 50.3 mmol) was added to a solution of

e {2000 mg, 12.6 mmol} in dichloromethane (30 mbL) at ¢ °C.
After stirring at 25 °C for 2 hours under nitrogen, water {30 mL} was added. The reaction solution
was extracted with ethy! acetate (60 mL), washed with water {20 mL) and brine (20 mL}, dried
over sodium sulfate, filtered, and concentrated. The residue was concentrated and purified by flash
chromatography {silica, dichloromethane/methanol = 20/1} to give 2-chlorg-4-(difluoromethyl}-3-
fluoropyridine (2000 myg, 111 mmol, 88%) as a white oil. MS (ESI} m/z 182 [M+H]"

(08717 Step 2. 1,1'-Bis{diphenylphosphinoiferrocene-palladium(if)dichloride dichloromethane
complex {8041 mg, 1.1 mmol) was added to a solution of 2-chloro-4-{difluoromethyl}-3-
fluoropyridine (2000 mg, 11.1 mmol) and triethvlamine (3363 mg, 33.3 mmol} in methanol (20
mbL) at room temperature. The reaction micture was stirred at 80 °C for 20 hours under carbon
monoxide. After cooling to room temperature, the reaction was diluted with ethyl acetate (60 mL),
washed with water (20 mb) and brne (20 k), dried over sodium sulfate, filtered, and
concentrated. The residue was purified by flash chromatography (silica, petroleum ether/ethyl
acetated = 2/1 then 1/1) to give methyi 4-{diftuoromethyi)-3-fluoropicolinate {1200 mg,5.9 mmol,
$3%} as a brown solid. MS (EST) m/z 206.1 [M+H]"

[0872] Step 3. Lithiurn hydroxide monchydrate {283 mg,11.8 nunol} was added to a solution of
methy! 4-(diffuoromethyi}-3-fluoropicohinate (1200 mg, 5.9 mmol) intetrahydrofuran (10 ml.) and

water {3 ml) at 25 °C under nirogen. The reaction mixture was quenched with 1M hydrochloric
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actd unitil the pH was adjusted to 3-4. The muxture was extracted with ethyl acetate (80 mL}). The
organic layer was washed with water (20 mL} and brine {20 mL}, dried over sodium sulfate,
filtered, and concentrated. The residue was purified by flash chromatography (silica, petroleum
ether/ethyl acetated = 2/1 then 1/1} to give 4-(difluoromethyl)-3-fluoropicolinic acid (1100 mg,
5.8 mmol, 97.6%) as a brown solid. MS (ESI) m/z 192.1 [M+H]

{08731 Step 4. 4-{Difluoromethyl)-3-fluoropicolinic acid (40 mg, 0.21 mmol} was added o a
solution of sodium methoxide (33 mg, 0.63 mmol) in methanol (5 mL}. The reaction mixture was
stirred at 100 °C for 48 hours. The reaction mixture was quenched with 2N hydrochloric acid until
the pH was adjusted to 3-4. The reaction was diluted with ethyl acetate (60 ml), washed with
water (20 mL) and brine (20 mL), dried over sodium sulfate, filtered, and concentrated. The residue
was purified by prep-HPLC (Column: Xbridge 21.2x 250 mm C18, 10 um, Mobile Phase A: water
{10 mM ammonium bicarbonate), B: acetonitrile) to give 4-(difluoromethyl}-3-methoxypicolinic
acid (24 mg, 012 mmol, 57%) as a vellow solid. M8 (ESI) m/z 204.1 [M+H]"

[0874] Step 8. 3-(5-Amuno-2Z-methylpyridin-3-y1-N-methyl-1, 6-naphthyridin-7-amine (28 mg,
0.11 mmol) was added to a solution of 4-{difluoromethy!}-3-methoxypicolinic acid (24 mg, 0.11
mmol}, N, N-diisopropylethylamine (43 mg, 0.33 mmol} and {-[bis{dimethylaminoimethylene}-
1H-1,2,3-tniazolof4,5-blpyridinium 3-oxid hexafluorophosphate (57 mg, 0.15 mmol} in NN-
dimethyHormamide (2 ml.} at room temperature. After stitting at room temperature for 4 hours,
the reaction muxture was concentrated and the residue was punified by prep-HPLC {Coluron:
Kbridge 21.2 x 250 mam C18, 10 pm, Mobile Phase A: water {10 oM ammonium bicarbonate}, B
acetonitrile)  to give  4d-(dfluoromethyl)-3-methoxy-N-(6~-methyl-5-(7-(methylamino)-1,6-
naphthyridin-3-yDpyridin-3-yl)picolinamide {15 mg, 0.034 romol, 33%) as a yellow solid. 'H
NMR (400 MHz, DMSO-ds) 5 10.95 (s, 1H), 9.00 (s, 1H), 8.87 (dd, J= 6.5, 2.4 Hz, 2H), 8.61 (4,
Je=48 He 1HY, 833 (d, /=19Hz 1H), 821 (d, /=24 Hz, 1H), 7.80(d, J=4.8 Hz, 1}, 7.31
{s, 1H}, 6.96 {q, J = 4.8 Hz, 1H), 6.63 (s, 1H), 3.93 (s, 3H), 2.87 (d, /= 5.0 Hz, 3H), 2.49 (3, 3H).
MS (EST) m/z 451.2 [M+H]"

Example 82. Synthesis of N-{d-methyl-3-(7-(methylamine}-1,6-naphthyridin-3-ylphenyl)-5-

{2,2,2-trifluoro-1-hydroxyethylnicotinamide (Compound 86}
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(08731 Step 1. To a solution of 3-bromonicotmaldehyde (1.0 g, 538 mmol) in tetrahydrofuran (20
mb} were added trimethy{trifluoromethylisilane {919 mg, 6.46 mmol} and tetrabutylammonium
perchlorate (350 mg, 1.61 mmol} at room temperature. The mixture was stirred for 16 hours at 40
°C. After cooling to room temperature, ZN hydrogen chloride (20 mL) was added to the reaction
solution slowly and stitred at 25 °C for 1 hour. The resuiting solution was extracted with ethyl
acetate (3 x 50 mL). The combined organic phases were dried over sodiurn sulfate, filtered, and
concentrated under reduced pressure. The residue was purified by flash chromatography (silica,
{790 rog, 3.09 mmol, 57%) as a vellow oil. MS (ESI) m/z 256.0 [M+H]"

(08761 Step 2. A nuxture of 1-(S-bromopyridin-3-v1}-2,2 2-trifluoroethanol (790 rug, 3.1 mwol},
1, U-bis{diphenyiphosphino}ferrocene {687 mg, 1.24 mmol}, palladiom (I} acetate (139 mg, 0.62
mmol}, and triethylamine (1.25 g, 12.4 mmol} in dimethyl solfoxide (12 mL) and methanol (8 mL)
was stirred at 90 °C for 16 hours under carbon monoxide. After cooling to room ternperature, the
mixture was extracted with ethyl acetate (S0 ml x 2. The combined organic layers were washed
with brine (30 ml x 3), dried over anhydrous sodium sulfate, and filiered. The filtrate was
concentrated under reduced pressure. The residue was purified by flash chromatography {silica,
ethyl acetate in petroleum ether from 10% to 409%) to give methyl 5+(2.2,2-tnfluoro-1-
hydroxyethynicotinate (360 mg, 2.38 mmol, 77%) as a yellow oil. MS (ESI} m/2 2358 [M+H]"
[0877] Step 3. To a solution of methyi 5-(2,2 Z-trifluoro-1-hydroxyethyhnicotinate (28 mg, 0.12
mmol} in tetrahydrofuran (0.5 mb) was added lithium hydroxide monchydrate (25 mg, 7.8 mmol)
m water {0.5 mL} at 25 °C. After stirring at 25 °C for 2 hours, the mixture was concentrated under
reduced pressure to give crude lithium 5+(2,2 2-tnifluore-1-hydroxyethylinmicotinate (27 mg) as a
white solid, which was used in the next step without further purification.

[O878] Step 4. A solution of 3-(S-amino-2-methylpheny-N-methyl-1,6-naphthyridin-7-amine
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(26 mg, 0.1 mmol), hithtum 5-(2,2 2-trifluoro-1-hydroxyethyinicotinate (27 mg, 0.12 mmol), 1-
[bis{dimethylammomethylene]-1H-1,2 3-triazolof4, 5-bipyridinium 3-oxid hexaflucrophosphate
(57 mg, 0.15 mmol}, and N N-disopropylethylamine (52 mg, 04 mmol} m NN-
dimethytformamide (2 mL} was stirred at 25 °C for 3 hours. The reaction mixture was purified by
prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile Phase: A: water (10
mM ammonium bicarbonate), B: acetonitrile; B%: 30%-70% in 13 min) to afford N-(4-methyl-3-
(7-(methylamino}-1,&-naphthyridin-3-yhiphenyl}-5-(2,2, 2-trifluore-1-hydroxyethynicotinanude
{15.8 mg, 0.034 mmol, 34%) as a vellow solid. '"H NMR (400 MHz, DMSO-ds} 8 10.59 (s, 1H),
9.17 (d, J=2.0 Hz, 1H), 8.99 (s, 1H), 8.86 (d, J= 1.5 Hz, 1H), 8.82 (d, /= 2.3 Hz, 1H), 8.42 (s,
1H), 8.24 (4, J= 1.9 Hz, 1H), 7.82-7.72 (m, 2H), 7.37 (d, J = 9.0 Hz, 1H), 7.24 (d, J = 5.8 Hz,
1H), 691 (q, /=47 Hz, 1H), 6.63 (s, 1H), 553-5.41 (m, 1H), 2.87 (d, /=49 Hz, 3H), 2.29 s,
3H). MS (BST) m/z 468.1 [M+H]"

Example 83, Synthesis of N-(4-chloro-2-fluore-3-(7-(methylamino)-1,6~naphthyridin-3-
vhphenyly-4-(2-cyanopropan-2-yhpicolinamide (Compound 87)
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(08791 Step 1. To a solution of 3-bromo-4-chloro-2-fluoro-aniline (4 g, 17.82 mmol) and 4,4,5,3-
tetramethyl-2-(4.4,5 S-tetramethyl-1,3,2-dioxaborolan-2-y1}-1,3,2-dioxaborolane (13.58 g, 53.46
mmol) n dioxane (100 mL) was added potassiuro acetate (7.00 g, 71.28 mmol} and [L1-
bis(diphenyiphosphinoierroceneidichloropaliadium(ily (3.91 g, 535 mmol} under a nitrogen
atmosphere. The mixture was stured at 100 °C for 40 hours under a nirogen atmosphere. On
completion, the nuxture was concentrated to give a residue. The residue was purified by flash
chromatography {silica, petroleum ether/ethyl acetate = U1 to O/1) to give d-chloro-2-fluore-3-

(4,45 5-tetramethyl-1,3 2-dioxaborolan-2-yDanitine (4.8 g, 17.68 mamol, 99%) as a white sohid.
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MS (BSH m/z 2721 [M+H]

[0880] Step 2. To a solution of 4-chloro-2-fluoro-3-(4,4,5,5-tetramethyi-1,3 2-dioxaborolan-2-
vianiline (2.70 g, 9.94 mmol} and 3-bromo-7-chloro-1,0-naphthyridine (1.1 g, 452 mmol) in
toluene (45 mb} was added [(di{l-adamantyl}-butylphosphine}-2-(2'-amino-1,1'-
biphenyl}]palladium{ll} methanesulfonate (329 mg, 0.451 mmeol} and potasstum phosphate (1.5
B, 9.04 mL}. The mixture solution was stirred at 60 °C for 14 hours under a nitrogen atmosphere.
On completion, the solution was poured into water (50 mL} and extracted with ethyl acetate (100
mL x 2}. The organic layers were concentrated to give a residue. The residue was purified by flash
chromatography {silica, petroleum ether/ethyl acetate = 1/1 to 0/1} to give 4-chloro-3-(7-chloro-
1,6-naphthyridin-3-yl}-2-fluoro-amline (0.4 g, 1.30 mmel, 29%) as a yellow solid. MS (£S5 m/z
308.0 [M+H]"

[0881] Step 3. To a solution of 4-chloro-3-(7-chiore-1,6-naphthyridin-3-y1)-2-fluorc-aniline (350
mg, 1.14 mmol} and 4-{1-cyano-1-methyl-ethylypyridine-2-carboxylic acid (432 mg, 2.27 mmol)
m acetontirile (10 mL} was added -methyhmidazole (NMI, 373 mg, 4.54 mmol) and chloro-
NN N N'-tetramethyformamidiiurm  hexafluorophosphate {TCFH, 637 g, 2.27 mmol). The
mixture solution was stirred at 25 °C for 2 hours. On completion, the solution was concentrated to
give a residue. The residue was purified by flash chromatography (silica, petroleum ether/ethyl
acetate = 1/1 to 0/1) to give N-{4-chlore-3-(7-chiore-1,6-naphthyrnidin-3-y1}-2-fluoropheny)-4-(2-
cyanopropan-2-yl)picolinamide (0.5 g, 1.04 mmol, 92%) as a white solid. 'H NMR (400 MHz,
DMSO-d6) & = 10.63 (s, 1H), 9.43 (5, 1H), 9.23 (s, 1H), 8.54 — 8.80 (m, 2H), §.25 (s, 1H), 8.23 —
8.20 (m, 2 H), 7.89 — 7.88 (m, 1H), 7.67 — 766 (m, 1H), 1.77 (s, 6H). MS (EST) m/z 480.1 [M+H]"
(0882} Step 4. To a solution of N-{4-chloro-3-(7-chloro-1,6-naphthyridin-3-y1}-2-fluorophenyl}-
4-(2~cyanopropan-2-ypicolivamide {40 mg, 0.083 mmol) and fert-butyl N-methylcarbamate
{16.39 mg, 0.125 mmol} i dioxane (0.4 mbL) was added [(2-di-tert-butyiphosphino-2',4°,6'-
trusopropyl-1,1-biphenyl}-2-(2-amino-1, V-biphenyl}]  palladnum(fl)  methanesulfonate {1
BuXphos-Pd-(3, 6.62 mg, 0.008 mmol} and sodium ferr-butoxide {2 M, 125 ul.} under nitrogen
atmosphere. The reaction mixture was stirred at 90 °C under mitrogen atmosphere for 16 howrs. On
completion, the solution was concentraied and the residue was purified by reversed-phase HPLC
{0.1% formic acid conditiony to  give fert-butyl(3-(6-chloro-3-(4-(2-cyanopropan-2-
ypicolinamide)-2-fluoropheny}- 1, 6-naphthyridin-7-y}{methyijcarbamate (12 mg, 0.021 mmol,

25%}) as a yellow solid. MS (ESI) m/z 575.1 [M+H]™
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[0883] Step 8. A solution of fer-butvl{3-{6-chloro-3-{4-{2-cyanopropan-2-ylipicelinamido)-2-
fluorophenyl}-1,6-naphthyridin-7-yh{methyl}carbamate (10 mg, 0.017 mmol} in dichloromethane
(0.5 mL} and trifluoroacetic acid (154 mg, 1.35 mmol, 0.1 mL} was stirred at 25 °C for 15 minutes.
On completion, the solution was concentrated. The residue was purified by prep-HPLC (Column:
Waters Xbridge 150 x 25 mm, 5 um; Mobile Phase: A: water (ammoniom bicarbonate), B:
acetonttrile; B%: 48% - 78%, 10 min) to give N-(d-chloro-2-fluore-3-(7-(methvlaming)-1,6-
naphthyridin-3-yljphenyl}-4-(2-cyanopropan-2-ylypicohinamide (7 mg, 1351 umol, 78%) as a
yeliow solid. 1H NMR (400 MHz, CD:0D)} § = 8.97 (s, 1H), 8.80 (s, 1H), 8.76 (d, J= 5.2 Hz, 1H),
8.46 — .42 (m, 2H), 837 (d, J = 1.2 Hz, 1H), 7.84 - 7.82 (m, 1H), 7.54 - 7.51 {m, 1), 6.74 (s,
1H), 3.02 (s, 3H), 1.83 (s, 6H). MS (ESD) m/z 474.9 [M+H]"

Example 84, Synthesis of 3-methoxy-N-{6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-
yi}pyridin-ﬁﬁ-yi)nzn(trifilmmmemyi}isonimﬁnamide {Compound 38}

AR
r ( - .
N N
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B - e i
3 on HATU, DIPEA, DMF 3 s i
e O OMe O N

[0884] A muxture of 3-methoxy-2-{iriftuoromethyvlisonicotinic acid {96 mg, 0.43 mmol}, 3-(5-
amino-2-methyipynidin-3-y1)-N-methyl-1,6-naphthyridin-7-amine  (79.8 mg, 0.3 mmol}, 1-
[bis(dimethyiaminoimethylene]-1H-1,2,3-trazolof4, S-bipyridimum 3-oxid hexafluorophosphate
{2451 wmg, 0.65 mmol}, and NN-dusopropvlethylamine (166.4 mg, 1.29 mmol} n NN-
dimethylformamide (3 mL) was stirred at room temperature for 2 hours. The reaction mixture was
concenirated. The residue was purified by flash chromatography (silica, petroleum ether/ethyl
acetate = 1/1) to give 3-methoxy-N-{&-methyi-5-(7-(methylamine}-1,6-naphthyridin-3-ylpynidin-
3-y1}-2-{trifluoromethyi)isonicotinamide (14.3 mg, 0.031 mmol, 7%) as a yellow solid. "H NMR
(500 MHz, CDCL) 3930 (5, 1H), 8.88 (d, J=2.1Hz 2H), 8.67(d, /=43 Hz 2H), 831 (d, /=
2.5 Hz 1H), 813 (d, /=4 8Hz 1H), 805(d, /=21 Hz, 1H), 6.80 (s, 1H), 4.05 (s, 3H), 3.05 (d,
J=2.8 Hz, 3H), 2.58 (s, 3H). MS (ESI) m/z 469.0 [M+H]"

Example 85, Synthesis of (§)-4-(1,1-difluoropropan-2-y1}-N-{(4-methyl-3-(7-(methylamino)-
1,6-naphthyridin-3-yi)phenyljpicolinamide and  (K)-4-(1,1-difluoropropan-2-yi}-N-{4-
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methyl-3-{7-(methylamine}-1,6-naphthyridin-3-yiphenylpicelinamide (Compeunds 89 and
84}

(‘ 1) LDA, THF, -78°C L’\SN DIBAL-H, Ay DAST,
; 2} Mel 0°C % THF, -78°C H CHCl, 0 °C
o{ h )“_*> Sy TR );/»Lm SR 076
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(08851 Step 1. To a solution of methyl 2-(2-chloropyridin-4-ylacetate (3.8 g, 20.5 mmol}
tetrahydrofuran (40 mL} was added lithwim dusopropylamide (11.3 ml, 226 mmol, 2 M in
tetrahydrofuran} at -78 °C. The mixture was stirred at -78 °C for 0.5 hour. Yodomethane (3.2 g,
22.6 mmol) was added at -78 °C and the reaction mixture was stirred at 0 °C for 0.5 hour. The
reaction mixture was quenched by water {130 mL} and extracted with ethyl acetate (100 mL x 2).
The combined organic phases were concentrated and purified by flash chromatography (siica,
petroleum ether/ethyi acetate = 5/1) to give methyl 2-(2-chloropyridin-4-vhpropanocate (3.8 g, 19.1
mmol, 93%) as a yellow oil. MS (EST) m/z 200.1 [M+H]"

08861 Step 2. To a solution of methyi 2-(2~-chloropyridin-4-yljpropancate (2.8 g, 14.1 mmol)
dichloromethane (10 mL) was added dusobutylalumiruum hydride (15.5 wl, 155 mmol, 1 Min
cyclohexane) at ~78 °C. The mixture was stirred at -78 °C for 5 hours. The reaction muxture was
quenched by sodium sulfate decahydrate {5 g} and stirred at room temperature for 1 hour. The
mixture was fiitered, washed with ethyl acetate (30 ml.}. The filtrate was concentrated and purified
by flash chromatography (silica, petroleum ether/ethyl acetate == 4/1} to give 2-(2-chloropyridin-
4-yDpropanal {500 mg, 2.96 mmol, 21%) as a vellow otl. MS (BSD) m/z 1698 [M+HT

(0887} Step 3. To a solution of 2-(2-chioropyridin-4-yijpropanal (500 mg, 2.96 mmol} in
dichloromethane (10 mL} was added diethylanunosulfur trifluoride (BAST, 1.19 g, 7.4 mmol) at
0 °C. The mixture was stirred at 0 °C for 2 hours. The reaction mixture was quenched by water
{20 mL} and extracted with dichloromethane (20 mL x 2}, The combined organic phases were
concentrated and purified by flash chromatography (silica, petroleum ether/ethyl acetate = 3/1} to

give 2-chloro-4-(1,i-difluoropropan-2-vpyridine (230 mg, 1.2 mmol, 41%) as a vellow oil. MS
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(ESIy m/z 192.1 [M+HT"

[08&8] Step 4. A solution of 2-chlore-4-(1, 1-diftuorepropan-2-yDpyridine (230 mg, 1.2 mmol},
1,1-bis{diphenylphosphino}ferrocene (133 mg, 0.24 mmol), palladiom (I} acetate (27 mg, 0.12
mmol) and triethylamine (365 mg, 3.61 mmol) in ethanol (10 mL) was stirred at 70 °C for 18 hours
under carbon monoxide atmosphere. The reaction was cooled to room temperature and
concenirated. The residue was purified by flash chromatography (silica, petroleum ether/ethyl
acetate = 4/1) to give ethyl 4-(1 1-difluoropropan-2-ylipicolinate (170 mg, 0.74 mmol, 62%) as a
vellow oil. MS (EST) mv/z 2301 [M+H]

(08891 Step S. A nuxture of ethyl 4-(1,1-difluoropropan-2-ylipicolinate (170 mg, 0.74 mmol) and
sodium hydroxide (89 mg, 2.23 mmol} in methanol {5 mL) and water (2 mL) was stirred at room
temperature for 2 hours. The reaction mixture was adjusted pH = 4 with hydrochloric acid {1 N}
and concentrated.  The residue was purified by flash chromatography  (silica,
dichloromethane/methanol = 10/1} to give 4-{1 1 -difluoropropan-2-ypicolinic acid (110 mg, 0.55
omol, 74%:;) as a yellow soltd. MS (EST) n/2 202.1 [M+HT

[08901 Step 6. A mixture of 4-(1, I-difluoropropan-2-yl}picolinic acid (75 mg, 0.37 mmol}, 3-(3-
amino-2-methylpheny)-N-(4-methoxybenzy}-N-methyl-1,6-naphthyridin-7-amne (143 mg, 0.37
mmof), 1 -[bis{dimethylamino}methylene]-1H-1,2 3-triazolo[4,S-blpyridinium 3-oxid
hexafluorophosphate (170 mg, 045 mmol), and triethvlamine (113 mg, 1.12 mmol) in N N-
dimethyHormanude (3 mL) was stirred at room temperature for 2 hours. The reaction nixture was
treated with water (50 rol), and the precipitate was filtered and washed with water (3 ml.). The
solid was purified by flash chromatography (silica, petroleum ether/ethyl acetate = /1) to give 4-
(1, 1-difluoropropan-2-y1-N-(3-(7-({(4-methoxybenzy N methy Damino}-1,6-naphthyridin-3-yi)-4-
methylphenyhpicohinamude (110 mg, 0.19 mamol, 52%) as a vellow solid. MS (ESI} m/z 568.0
IMHHHTT

[0891] Step 7. A solution of 4-(1,1-difluoropropan-2-y13-N-(3-{7-{{4-
methoxybenzyD{methyDamino)-1,6-naphthyridin-3-y1}-d-methylphenyDpicolinanude {110 mg,
0.19 mmol} i trifluoroacetic actd {2 mi} was stirred at 46 °C for 2 hours. The reaction mixture
was  concentrated.  The residue  was punfied by flash  chromatography  (silica,
dichforomethane/methanol = 10/1) to give 4-(1,1-difluoropropan-2-yi}-N-{4-methyl-3-{7-
{methylaming)-1,6-naphthyridin-3-vDphenyhpicolimamide (80 mg, 0.18 mmol, 92%) as a yellow

solid. The enantiomers were separated by chiral SFC (Instrument: S8FC-150 (Thar, Waters);
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Column: O 20 x 250 mm, 10 pm (Daicel); Mobile phase: CO2/MeOH (0.2% methanol ammonia)
= 5(0/50; Detection wavelength: 214 nm)} to afford the first eluting enantiomer (retention time 9.8
min) which was arbitranily assigned as  (8)-4-(1,1-diftuoropropan-2-yH-N-{4-methyi-3-(7-
{methylamino)-1,6-naphthyridin-3-ylphenyhpicolinamide (23 mg, 0.05 mmeol, 27%} as a yellow
solid. 'H NMR (500 Mz, DMSO-de) 5 10.69 (s, 1H), 8.98 (s, 1F), 8.83 (d, J= 2.3 Hz, 1H)}, 8.71
(d,J=51Hz 1H), 825(d. J=2.1 Hz, 1H), 8.14 (s, 1H), 7.96 — 7.85 (m, 2H), 7.66 (dd, J = 3.0,
1.6 Hz, 1H), 7.35 (d, J= 8.4 Hz, 1H), 6.94 - 6.84 (m, 1H), 6.63 (s, 1H), 6.32 (td, J = 56.0, 42 Hz,
1H), 3.55 (dd, J = 16.7, 12.6 Hz, 1H), 2.87 (d, J = 4.9 Hz, 3H), 2.29 (s, 3H), 1.36 (dd, J = 10.6,
7.9 Hz, 3H). MS (ESI) m/z 448.1 [M+H]";

and the second eluting enantiomer {retention tume 11.6 min) which was arbitrarily assigned as (K)-
4-(1,1-diflucropropan-2-yl}-N-{4-methyl-3-(7-(methylanine)-1,6-naphthyridin-3-
yi}phenyljpicolinamide (14.3 mg, 0.032 mmol, 16%) as a vellow solid. 'H NMR (500 MHz,
DMSO-ds) 8 10.70 (5, 1H}, 9.01 (s, 1H), 885 (s, 1H), 871 (d, /=50Hz 1H), 830 (s, 1H), 8.14
(s, 1H), 7.97-7.83 {m, 2H), 7.72-7.61 {m, 1H), 736 (d. /=84 Hz, 1H), 7.00 (s, 1H}, 6.63 (s, 1H},
6.32{(td, J=56.0, 42 Hz, 1H), 3.61-3.47 (m, 1H), 2.88 (s, 3H}, 2.30 (5, 3H), 1.37(d, /=71 Hz,
3FT). MS (EST) nv/z 448.1 [M+HT'

Example 86. Synthesis of (8)-4-(1,1-difluoropropan-2-y1}-N-(6-methyl-5-(7-(methylamino)-
Lo-naphthyridin-3-yhpyridin-3-yhpicolinamide and (R)-4-(1.1-difluoropropan-2-yI)-N-{6-
methyl-S-(7-(methyiamine)-1,6-naphthyridin-3-yhpyridin-3-yl)picolinamide  (Compounds
91 and 92)
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(08921 A maxture of 4-(1,1-difluoropropan-2-yl)picolinic acid (40 mg, 0.2 romol), 3-(5-amino-2-
methylpyridin-3-yD-N-methyi-1, G-naphthyndin-7-amine (33 wg, 02 mmol), 1-
[bis{dimethyiaminoymethylene]-1H-~1,2, 3-triazolof4, S-blpyridinium 3-oxid hexafluorophosphate
{91 mg, 0.24 mmol), and triethylamine {40 mg, 0.4 mmol) in NV, ¥-dimethyformanmide (2 mL) was
stitred at room temperature for 2 hours. The reaction mixture was treated with water (50 mL), and
extracted with ethy] acetate (30 wkL x 2). The combined organic phases were concentrated and

purified by flash chromatography (silica, dichloromethane/methanot = 16/1) to give 4-(1,1-
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diffueropropan-2-y1}-N-{6-methyl-5-{7-{methylanmno}-1,6-naphthyridin-3-ypyridin-3-
vipicolinamide (45 mg, 0.1 mmol, 50%) as a yellow solid. The enantiomers were separated by
chiral SFC (Instrument: SFC-150 (Waters);, Column: OF 20 x 250 mm, 10 um (Dazcel); Mobile
phase: CO2/MeOH {0.2% methanol ammonia) = 50/50; Detection wavelength: 214 nm) to afford
the first eluting enantiomer {retention time 5.1 min) which was arbitrarily assigned as (8}-4-(1,1-
diftuoropropan-2-y1}-N-{6-methyl-5-(7-(methylamino}-1, G-naphthyridin-3-yjpyridin-3-
yijpicolinamide (19 mg, 0.042 mmol, 21%) as a yellow solid. 'H NMR (500 MHz, DMSO-ds) §
10.97 (s, 1H), 9.06 (d, J= 2.4 Hz, 1H), 9.00 (s, 1), 8.88(d, /=23 Hz, 1H), 8.74(d, /=50 Hz,
1H), 839 — 8.28 (m, 2H), 8.16 (s, 1H), 7.68 (dd, J= 4.9, 1.7 Hz, 1H), 6.99 (s, 1H), 6.64 (s, 1H),
6.46 — 6.18 (m, 1H), 3.55 (s, 1H), 2.88 (d, J = 4.3 Hz, 3H), 2.49 (s, 3H), 1.37 (d, J = 7.2 Hz, 3H).
MS (BESD nv/z 449.1 [M+H];

and the second eluting enantiomer {retention time 6.7 min} which was arbitrarily assigned as (K)-
4-(1,1-difluoropropan-2-y1}-N-{6-methyl-3-(7-(methylamino)-1,6-naphthyridin-3-yDpyridin-3-
yipicolinamide (22.5 mg, 0.05 munol, 25%) as a yellow solid. 'H NMR (500 MHz, DMSO-ds) &
1098 (s, 1H}, 206(d, J=24Hz 1H), 900 (s, 1H), 888(d, /=23 Hz, 1H),874(d, /J=50Hz
1H), 8.39-8.27 (m, 2H), 8.16 (s, 1H), 7.68 (dd, J = 5.0, 1.6 Hz, 1H), 6.99 (s, 1H), 6.64 (5, 1H),
6.49-6.14 (m, 1H), 3.55 (s, 1H), 2.88 (d, J= 4.3 Hz, 3H), 2.49 (s, 3H), 1.37 (d, 7= 7.2 Hz, 3H}.
MS (EST) m/z 449.1 [M+H]

Example 87, Synthesis of (R)-4-(1-(difluoromethoxy)ethyl-N-(4-methyl-3-(T-(methylamino)-
Lo-naphthyridin-3-yhphenyi)picelinamide and  (S34-(I-{difluoremethoxy)ethyl)-NV-{4-
methyb-3-(7-(methylamino)- Lé-naphthyridin-3-ylphenylipicolinamide (Compounds 93 and
94)



WO 2023/039505 PCT/US2022/076164

Oul, MeCN, 80 °C
[e]
Hoe_F » N §
N N % ‘N o 2! \@r ~
HaN._y J;\ ! =N G g e ”/N\C\ ARy =N
Fu F i i
NaOH, MeOH [ 7 N € o LA
O\T, X LOH + H
1) HATL, DIPEA, DMF FF " N
O 2) chiral separation fj\g\! H 4 /\“ ~
e

(08937 Step 1. A solution of 1-(2-bromopyridin-4-ylhiethav-1-0f (1.6 g, 7.96 mmol} and copper
iodide {1531 mg, 079 mmol} in acetonitrile (10 mL) was stirred at 50 °C for 10 minutes. Then 2,2-
difluoro-2-{(fluorosulfonylacetic acid (2.88 g, 1.92 omol) was added. Afier sturing at 60 °C for
16 hours under nitrogen, the reaction was quenched with ice water (20 mL) and extracted with
ethvl acetate (30 mL x 2). The combined organic phases were concentrated and purified by flash
chromatography  {(silica, petroleum ether/ethyl acetate = /1) to give Z-bromo-4-(i-
{difluoromethoxy JethyDpyridine (0.7 g, 2.79 mmol, 35%) as a vellow o, MS {ESI) m/z 2519
IMAHHT

[0894] Step 2. A solution of 2-bromo-4-{ 1 -{difluoromethoxy)ethylpyridine (700 mg, 2.78 mmol},
L1 bis{diphenyiphosphino}errocene (615 mg, 1.11 mmol}, palladivm (II} acetate (124 mg, 0.56
mmol), and trigthylamine (280 mg, 8.34 mmol} n dimethyl sulfoxide (6 mL) and methanol ¢4 mlL)
was stirred at 90 °C for 18 hours under a carbon monoxide atmosphere. The reaction was cooled
to room temperature and concentrated. The residue was quenched with water (15 mL) and
extracted with ethyl acetate (30 mb x 2} The combined organic phases were concentrated and
purified by flash chromatography (silica, petroleum ether/ethyl acetate = 1/1) to give methyl 4-(1-
(diflooromethoxy Jethylipicolinate (0.2 g, 0.87 mmol, 31%) as a brown oil. MS (ESI) my/z 223.1
IVEHHT

[0895] Step 3. A muxture of methyl 4-(1-(difluoromethoxyjethyhpicolinate (200 mg, ¢.87 mmol}
and sodium hydroxide (ZN in water, 0.87 mi. 1.74 mmol,) in methanol {5 mL} was stirred at room
temperature for 1 hour. The reaction mixture was extracted with ethy! acetate (30 mL x 2}. The
combined aquecus layers were adjusted to pH = 4 with hydrochloric acid {6 N} and extracted with

ethyl acetate (30 mbL x 2} The combined organic phases were concentrated to give 4-(1-
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(difluoromethoxy jethylipicolinic acid (120 mg, 0.55 mmol, 64%) as a brown otl. MS (ESH m/z
218.1 [M+H]

(08961 Step 4. A mixture of 4-(1-(difluoromethoxyethylpicolinic acid (55 mg, .25 mmol), 3-
{5-amino-2-methyiphenyl}-N-methyl-1,6-naphthyridin-7-amme (66 mg, 025 mmol), 1-
[bis(dimethylaminoimethylenel-1H-1,2 3-tniazolof4, 5-bipyridinium 3-oxid hexafluorophosphate
(104 mg, 027 mmol), and NN-dusopropvlethylammne {64 mg, 05 mmol} wm NN-
dimethylformamide {3 mb) was stirred at room temperature for 1 hour. The reaction mixture was
treated with water (50 mL). The precipttate was collected by filtration, washed with water (S mL)
and dried to  give 4-(1-(difluoromethoxylethyl3-N-{d-methyl-3-(7-(methylanmino}-1,6-
naphthyridin-3-yl}phenyljpicolinamide (100 mg, 0.22 mmol, 100%}) as a yellow solid. MS (ESI)
m/z 404.0 [M+H]". The enantiomers were separated by chiral SFC (Instrument: SFC-150
{(Waters}); Column: OJ 20 x 250 mm, 10 um (Daicel); Mobile phase: CO2/MeCGH (0.2% methanol
ammonia) = 40/60; Detection wavelength: 214 nm) to afford the first eluting enantiomer {retention
time 4.3 mun} which was arbutrardy assigoed as (R)-4-(1 -{difluoromethoxy)ethy}-N-(4-methyl-3-
{(7-{methylamino)-1,6-naphthyridin-3-yhiphenyhipicolinamide (22.4 mg, 0.048 ramol, 22.4%) asa
yeliow solid. 'H NMR (500 MHz, DMSO-de) § 10.70 (s, 1H), 8.98 (s, 1H), 8.83 (d. /= 2.5 Hz,
1H), 874 (d, J= 5.0 Hz, 1H), 824 (d,./=2.0Hz, 1H), 8.15(d, J=1.5Hz, 1F), 7.92(d, /=25
Hz, 1H), 7.88 (dd, J = 8.0, 2.0 Hz, 1H), 7.67 (dd, J = 5.0, 1.5 Hz, 1H), 7.35 (d, J = 8.0 Hz, 1H),
6.98-6.68 (m, 2H), 6.63 (s, 1H), 5.50 (q, J= 6.5 Hz, 1H), 2.87 (d, J= 4.5 Hz, 3H), 2.29 (s, 3H),
1.53 (d, J=7.0 Hz, 3H). MS (BSI) m/z 464 2[M+H]",

and the second eluting enantiomer (retention time 8.3 mun) which was arbitranily assigned as (8-
4-(1-(diftuoromethoxy yethy}-N-(4-methyl-3-{7-{methylamino}-1,6-naphthyridin-3-
yhphenylpicolinamide (392 mg, 0.085 mmol, 39.2%) as a yellow solid 'H NMR (500 MHz,
DMSO-ds) § 10.70 (s, 1H}, 899 (s, 1H), 8.84 (d, J =20 Hz, 1H), 874 (d, J= 5.0 Hz, 1H), 827
{s, 1H}, 814 {5, 1H}, 793 (d, J=1.5Hz, 1H), 789 (dd, J=8.0, 2.0 He, 1H}, 767 {dd, /= 5520
Hz, 1H), 7.35(d, J= 8.0 Hz, 1H), 6.98-6.68 {m, 2H), 6.63 {5, 1H}, 5.50 (¢, /= 5.0 He, 1H}, 2.87
(d, J= 4.0 Hz 3H), 2.29 (s, 3H), 1.53¢(d, J= 6.0 Hz, 3H). MS (EST) m/z 464.1 [M+H]

Example 88, Synthesis of d-(diflucromethoxy)-N-(6-methyl-3-(7-(methylamino)-1,6-

paphthyridin-3-ylpyridin-3-yvhpicolinamide (Compound 95)
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[0897% A mixture of 4-{diflucromethoxyipicolinic acid (74 mg, 0.39 mmol), 3-(5-amino-2-

methylpyridin-3-y-Nomethyl-1,6-naphthyridin-7-amine (726 mg, 027 mmel}, 1-
[bis(dimethyiaminoimethylenel-1H-1,2 3-triazolof4, 5-bipyridinium 3-oxid hexafluorophosphate
(2223 mg, 059 mmob), and N N-dissopropylethyvlanune (151 mg, 117 mmol} m NN-
dimethyiformamide (3 mbL) was stirred at room temperature for 2 hours. The reaction mixiure was
concentrated. The residue was purified by prep-HPLC (SunFire C18, 4.6 x SO0 mum, 3.5 um, Mobile
Phase: A: water {0.01% ammonium bicarbonate), B: acetonitrile; B%: 5%-95% in 1.5 min) to give
4-{diftuoromethoxy)-N-{ G-methyl-5-{7-(methylamino}-1,6-naphthyridin-3-yDpyridin-3-
yijpicolinamide {17.2 mg, 0.039 mmol, 10%) as a yellow solid. 'H NMR (500 MHz, CDCl3} §
10.07 (s, 1H), 8.92 — §.85 (m, 2H), 8.77 (d,J=2,*~ Hz, 1H), 8.61 (d, /=5.5 Hz, 1H), 838 (d,J=
25 Hz 1H), 806(d, J=17Hz 1H), 800(d, /=22 Hz 1H), 726 -721 {m, ZH}), 691 —6.53
(m, 2H), 3.05 (d, J = 5.3 Hz, 3H), 2.58 (s, 3H). MS (ESD) nv'z 437. 1 [M+H]"

Example 89 Synthesis of Z-isopropyl-3-methoxy-N-{6-methyl-5-(7-(methylamino}-1,6-

paphthyridin-3-yhpyridin-3-yhisonicotinamide (Compound 96)
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[0898] Step 1. A mixture of methyl 2-chloro-3-flucroisonicotmate {189 mg, 1.0 mmol), 4,4,5,5-
tetramethyi-2-{prop-1-en-2-yhH-1,3,2-dioxaborolans (252 me, 1.5 mmol}, 1,1~
bis{diphenylphosphinoiferroceneldichloropalladium(il} (82 mg, 0.1 mmol} and potassium
carbonate (276 mg, 2.0 mmol} in water (1.5 mbL) and 1 4-dioxane (6 mL) was stirred at 90 °C for

16 hours under nitrogen. After cooling to room temperature, the organic solvent was removed. The
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residue was washed with ethyl acetate (20 mL}). The aqueous phase was acidified with 1 N
hydrogen chioride till no more precipitate formed. The mixture was filtered. The solid was washed
with water (20 mL} and dried to give 3-fluoro-2-{prop-1-en-2-ylsonicotinic acid (100 mg, 0.55
mmol, 55%; as a white solid. MS (ES]) m/z 182.1 [M+H]

[0899% Step 2. A solution of 3-fluore-2-(prop-1-en-2-vl}isonicotinic acid {100 mg, 0.55 mmeol}
and sodium methanolate {149 mg, 2.76 mmol} in methanol (10 mL} was stirred at 100 °C for 72
hours. The mixture was filtered. The filtrate was concentrated in vacuo to give 3-methoxy-2-{(prop-
1-en-2-yl}isonicotinic acid (85 mg, 0.44 mmol, 48%) as a white solid. MS (ESy m/z 194 1 [M+HT
(09001 Step 3. A nuxture of 3-methoxy-2-(prop-1-en-2-yliisonicotinic acid (85 mg, 0.44 mmol}
and palladium (10% on activated carbon, 8 mg) in methanol (5 mbl)} was stirred at room
temperature for 2 hours under hydrogen. The mixture was filtered and the filirate was concentrated.
The mixture was purified by prep-HPLC (Column: Xbridge 21.2 x 250 mm C18, 10 um, Mobile
Phase A: water (10 mM ammonium bicarbonate), B acetonitrile) to give 2-isopropyl-3-
methoxyisonicotinic acid (20 mg, 0.1 mwol, 23%) as a white solid. MS (ESI) m/z 196.1 [M+H]"

(09017 Step 4. A mixture of 2-1sopropyl-3~-methoxyisonicotinic acid (20 mg, 0.1 mumol), 3+(5-
amino-2-methylpyridin-3-yH-N-methyl-1 6-naphthynidin-7-amme (27 wmg, 0.1 nuvol), -
[bis{dimethyiammomethylene]-1H-1,2 3-tnazolo[4, 3-bipyndiniumn 3-oxid hexafluorophosphate
(46 mg, 0.12 mmol), and NN-dusopropvlethvlamine (26 mg, 02 wmmeol) i NN-
dimethyHormanude (3 mL) was stirred at room temperature for 4 hours. The mxture was purified
by prep-HPLC (Column: Xbridge 21.2 x 250 mun €18, 10 wro, Mobile Phase A water (10 mM
aromontam  hicarbonate), B: acetonitrile} to give Z-isopropyl-3-methoxy-N-(G-methyl-5-(7-
{methylamino)-1,6-naphthyridin-3-yDpynidin-3-yljisonicotinamide (34.5 g, (.08 mmol, 78%) as
a yellow solid. "H NMR (500 MHz, DMSO-ds) § 10.78 (s, 1H), 9.00 (s, 1H), 3.86 (d, / = 2.0 Hz,
1H), 886 (d, J=25Hz, 1H),843(d, J=45Hz 1H),832(d, /J=25Hz 1H}, 814 (d,J=20
Hz, 1H), 8.38(d, J= 45 Hz, 1H), 6.98-6.95 (m, 1H}, 6.64 (s, 1H), 3.82 (s, 3H), 3.49-3.45 (m, 1H),
2.88 (d, J= 4.5 Hz, 3H), 2.48 (s, 31, 1.24 (d, J = 7.0 Hz, 6H). MS (EST) m/z 443.2 [M+H]

Example 98. Synthesis of 3-fluors-4-isopropyl-N-(6-methyl-5-(7-(methylamine}-1,6-
paphthyridin-3-yhpyridin-3-yhpicolinamide (Compound 97)
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(00021 Step 1. A solution of 2-chloro-3-fluoro-4-iodopyridine (SO0 mg, 1.95 rmmol), 4.4,5-
trimethyl-2-(prop-1-en-2-y1}-1,3,2-dioxaborolave (300 mg, 1.95 mmol}, [L1-
bis{diphenylphosphinoiferrocene]dichioropalladiom{Il} (139 mg, 0.19 muvol) and potassium
carbonate (538 mg, 3.90 mmol} in 1,4-dioxane {8 mL) was stitred at 90 °C for 2 hours under
nitrogen. The mixture was diluted with water (100 mL) and extracted with ethy! acetate (100 mL
% 3). The combined orgarnic layers were washed with brine (10 ml), dried over anhydrous sodium
sulfate, filtered, and concentrated. The residue was purified by flash chromatography (silica,
petrofeum ether/ethyl acetate = 1/1} to give 2-chloro-3-fluoro-4-{prop-1-en-2-ypyridine (300 mg,
1.75 mmol, 91} as a yellow sohid M (ESD m/z 172.7 [M+H]T

[0903] Step 2. A mixture of 2-chloro-3-fluoro-4-{prop-1-en-2-yl}pyridine {300 mg, 1.75 mmoi},
palladiom(Ilacetate (84 mg, 0.17 mmol}, 1,1'-bis(diphenylphosphino)ferrocene (183 mg, 0.34

mmol} and triethylamine (353 mg, 3.5 mmol) in ethano!l {6 mL} was stirred at 70 °C for 16 hours

was diluted with water (100 mL) and extracted with ethyl acetate (100 mL x 3}. The combined
orgamic phases were washed brine {100 mb x 2}, dried over sodiom sulfate, filtered, and
concenirated. The residue was purified by flash chromatography (silica, petroleum ether/ethyl
acetate = 1/2) to give ethy! 3-fluore-4-{prop-1-en-2-yl}picolinate (250 mg, 1.19 mmol, 68}y as a
yellow solid. MS (ESE) m/z 210.1{M+H]"

(09041 Step 3. A nuxture of ethyl 3-flucro-d-{prop-1-en-2-ylipicolinate (250 mg, 1.19 mmol) and
palladiom (10% on carbon, 631 mg, 5935 mmeol) in methanol {5 ml) was stirred at room
temperature tor 2 hours under hydrogen. The reaction mixture was diluted with water (30 mL) and
extracted with ethy! acetate (50 mL x 3). The combined organic phases were washed with brine
(50 mL x 2), dried over sodium sulfate, filtered, and concentrated. The residue was purified by
prep-HPLC (Column: Xbridge 21.2 x 250 mm C18, 10 pm, Mobile Phase A: water {10 mM

ammonium bicarbonate), B! acetonitrile) to give ethyl 3-fluoro-4-isopropylpicolinate (200 mg,
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0.95 mmol, 80%}) as a vellow solid. MS (ESEH m/z 211.9 [M+H]"

[09057 Step 4. A solution of ethy! 3-fluoro-4-isopropylipicolinate (100 mg, 0.47 mmol) and sodium
hydroxide (38 mg, 0.95 mmol} in methanol (3 mL} was stirred at room temperature for 2 hours.
The solvent was evaporated under reduced pressure, and the residue was diluted with water (5
mb}. The mixture was adjusted to pH = 3 by adding 1 N hydrochloric acid slowly and then was
extracted with ethy! acetate (10 mL x 3} The combined organic phases were dried over sodium
sulfate, filtered, and concenirated under reduced pressure to give 3-fluoro-4-isopropylpicolinic
acid (80 mg, 0.43 mmol, 96%) as a vellow solid. M8 (ESI m/z 184.1 [M+H]"

[09061 Step S, A solution of 3-tluoro-4d-1sopropylipicolinic acid (30 mg, 0.16 mmob), 3-(S-amino-
Z-methylpyridin-3-yl}-N-methyl-1,6-naphthyndin-7-amine (43 mg, 0.16 mmol), 1-
[bis(dimethylaminoimethylenel-1H-1,2 3-triazolof4, 5-blpyridinium 3-oxid hexaflucrophosphate
(91 mg, 024 mmol), and NN-disopropylethylamine (62 mg, 048 mmol} in NN-
dimethyHormamide {3 mL) was stirred at room temperature for 2 hours. The mixture was washed
with brine and extracted with ethyl acetate (10 mL x 3). The combined organic phases were dried
over sodium sulfate, filtered, and concentrated under reduced pressure to give 3-fluoro-4-
isopropyl-N-{6-ruethyl-S-(7-(ruethylamino}-1,6-naphthyridin-3-y Dpyridin-3-vijpicolinanmide

{16 8mg, 0.039 mmol, 24%) as a yellow solid. ‘H NMR (500 MHz, DMSO-ds) & 10.89 (s, 1H),
9.00 (s, 1H), 8.92 (s, 1HD), §.88 (s, 1), 8.49 (d, J=4.8 Hz, 1T, 8.35 (s, 1H), 8.24 (s, 1H), 7.69 (¢,
J=50Hz, 1H), 7.00 (s, 1H), 6.63 (s, 1H), 3.28-3.24 (m, 1H), 2.88 (d, J = 3.5 Hz, 3H), 2.49-2.48
(m, 3H), 1.27 (d, J = 6.9 Hz, 6H). MS (ESD vz 43 1.1 [M+H]"

Example 91, Synthesis of -fluoro-4-isopropyl-N-{6-methyl-5-(7-(methylamino}-1,6-
paphthyridin-3-yhpyridin-3-yhpicolinamide (Compound 98)
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[09071 Step 1. A solution of 2-chloro-5-fluoro-4-icdepyridine (300 mg, 1.95 mmol), 4,4,5-

trimethyl-2-(prop-1-en-2-v13-1,3,2-dioxaborolane (360 mg, 1.95 mmol), (-
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bis{(diphenylphosphino)errocengldichloropalladium{(il} (139 mg, 0.20 mmol), and potassium
carbonate (538 mg, 3.90 mmol} in | 4-dioxane (5 mL) and water (! mL) was stirred at 90 °C for
3 hours under nitrogen. The mixture was diluted with water (10 mL} and extracted with ethyl
acetate (15 mL x 3). The combined organic layers were washed with brine (10 mL), dried over
anhydrous sodium sulfate, filtered, and concentrated. The residue was purified by flash
chromatography {silica, petroleum ether/ethy! acetate = 20/1) to give Z-chloro-5-fluoro-4-(prop-1-
en-2-yl)pyridine (298 mg, 1.74 mmol, 89 4%} as a yellow solid. MS (EST) nv/z 172.1 [M+H]™
109087 Step 2. A mixture of 2-chloro-S-fluoro-4-{prop-1-en-Z-yDpyridine (298 mg, 1.74 mmol},
palladium(IDacetate (84 myg, 0.17 mmol}, 1,}'-bis{diphenylphosphino)ferrocene (185 mg, .35
mmol) and triethylamine (0.5 mL) in methanol (6 mL) was stirred at 70 °C for 16 hours under the
protection of carbon monoxide After cooling to room temperature, the reaction mixture was
diluted with water (20 mL} and extracted with ethyl acetate (15 mL x 3}. The combined organic
phases were washed brine (20 mi x 2}, dried over sodium sulfate, filiered, and concentrated. The
residue was purified by flash chromatography {silica, petroleum ether/ethyl acetate = 2/1) to give
methyl S-fluoro-4-{prop-1-en-2-vlipicolinate (87 rog, 0.45 mmol, 25.6%) as a vellow solid. MS
(EST) m/z 195.9 [MH+HT

(09097 Step 3. A mixture of methyl 3-fluoro-4-(prop-1-en-2-v{)picolinate {87 mg, 0.45 muuol) and
palladium 10% on carbon (10 mg) in methanol (5 ml} was stirred at room temperature for 2 hours,
The reaction raixture was diluted with water {10 mL} and extracted with ethyl acetate (10 . x
3). The combined organic phases were washed brne {15 ml x 2), dried over sodium sulfate,
filtered, and concentrated. The residue was purified by flash chromatography {(silica, petroleum
ether/ethyl acetate = 1/1} to give methyl S-fluoro-d-isopropylpicolinate (75 mg, 0.38 mmol,
&4.6%) as a vellow solid. MS (ESI) m/z 198.1 [M+H]"

[0910] Step 4. A solution of methyl 5-fluoro-4-1sopropylpicolinate (75 mg, 0.38 mmol) and
sodium hydroxide (38 mg, 0.95 mmol} 1n methanol (3 mL)} was stirred at room temperature for |
hour. The mixture was washed with brine and extracted with ethyl acetate (10 mL x 3). The
combined organic phases were dried over sodium sulfate, filtered, and concentrated under reduced
pressure 1o give S-fluoro-4-1sopropylpicolinic acid (45 mg, 0.25 mmol, 26%) as a yellow solid.
MS (EST) m/z 184.2 [M+H]

[0911} Step 5. A sclution of 5-flusro-4-isopropylipicolinic acid (45 mg, 0.25 mmol), 3-(5-amino-

Z-methylpyridin-3-yi}-N-methyl-1,6-naphthyridin-7-amine (3¢ mg, 019 mmol), 1-
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[bis{(dimethylamingimethylenel-1H-1,2 3-triazelof4,5-blpyridinium 3-oxid hexafluorophosphate
{217 mg, 0.57 mmol), and tricthylamine {0.2 mL} in N, N-dimethy!formamide (3 mL} was stirred
at room temperature for 2 hours. The resulting mixture was purified by prep-HPLC (Column:
Welch Xiimate 21.2 x 250 mm (18, 10 um, Mobile Phase: A water {10 mM ammonium
bicarbonate), B: acetonitrile; B%: 30%-70% in 15 min) fo afford S-fluorc-4-isopropyl-N-(6-
methyl-5-(7-(methylamine)-1,6-naphthyridin-3-yhpyridin-3-vlpicolinanude (125 mg, 0.03
mmol, 15.3%) as a yellow solid. "H NMR (500 MHz, DMSO-ds) § 10.90 (s, 1H}), 9.04 (d, J = 2.3
Hz, 1H), 8.99 (s, 1H), .86 (d, /=23 Hz, 1H), 8.65 (s, 1H), 8.31(d, /= 1.9 Hz, 1H), 828 (d, J =
2.3 Hz, 1H), 816 (d, J= 6.2 Hz, 1H), 6.96 (d, J= 5.0 Hz, 1H), 6.64 (s, 1H), 3.30-3.26 (m, 1H),
2.88(d,.J= 4.9 Hz, 3H), 2.49 (s, 3H), 1.29(d, /= 6.9 Hz, 6H). MS (ESI) m/z 431.0 [M+H]*

Example 92, Synthesis of 4-(2-cyanopropan-2-yl}-N-(2-fluore-4-methyl-3-(7-(methylamino)-
1,6-naphthyridin-3-vijphenyi)picolinamide {Compound 99}
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(0912} Step 1. To a solution of N-[4-chlore-3-(7-chloro-1,6-naphthyridin-3-y1}-2-fluoro-phenyl}-
4-(1-cvano-1-methyl-ethylypyridine-2-carboxamide (390 mg, 811.96 pwmol} and fert-butyl N-
methylcarbamate (21301 mg, 162 mmoly m dioxane (4 ml) was added [{2-di-tert-
butylphosphine-2' 4’ 6'-trissopropyl-1,1'-biphenyl}-2-(2"-amino-1,1'-bipheny}}] paliadium{ll)
methanesuifonate (1BuXphos-Pd-G3, 64.50 mg, 81.20 pmol) and sodium fert-butoxide (2 M, 1.22
mL} under nmirogen atmosphere. The mixture solution was stured at 90 °C under rutrogen
atmosphere for 16 hours. On completion, the solution was concentrated and the residue was
purified by reversed-phase HPLC (0.1% formic acid coundition) to give rerf-butyi(3-{6-chloro-3-
{4-(2-cyanopropan-2-ypicolinamido}-2-fluoropheny D-1,6-naphthyridin-7-y }{methyljcarbamate
{30 rog, 52.17 umol, 6.4%) as a yellow solid. MS (ESI) m/z 575.1 [M+H]

[0913] Step 2. To a solution of fert-butyi{(3-{6-chioro-3-{4-(2-cyanopropan-2-ypicolinamido)-2-

fluorophenyl)-1,6-naphthyridin-7-yi{methyl}carbamate (30 mg, 522 umol) and methylboronic

321



WO 2023/039505 PCT/US2022/076164

acid {(31.23 mg, 522 pmol} in dioxane {1 mL} and water (0.2 mL)} was added Chloro(2-
dicyclohexylphosphino-2', 4" 6'-tritsopropyl-1, 1 -biphenyl}{ 2-(2"-amino-1,1'-
biphenylpalladium{Il} (XPhos-Pd-(G2, 4.10 mg, 5.22 umol) and potassium carbonate {(21.63 mg,
157 umel). The mixture solution was stirred at 100 °C for 16 howrs under nitrogen atmosphere.
On completion, the solution was concentrated and the restdue was purified by reversed-phase
HPLC {0.1% formic acid condition} to give rerr-butyl (3-(3-(4-(2-cvanopropan-2-
viypicolinamide}-2-fluoro-G-methyiphenyl)-1, G-naphthynidin-7-yl)(methyljcarbamate (20 mg,
36.06 umol, 69%) as a yellow solid. MS (ESI) nv/z 555.2 [M+HT

(09141 Step 3. A solution of tert-butyl (3-(3-(4-(Z-cyanopropan-2-ylipicolinamido)-2-fluore-6-
methylphenyl}-1,6-naphthyridin-7-yl}{methyljcarbamate (20 mg, 36.06 umol) in dichloromethane
(1 mL) and wrifluorcacetic acid (0.2 mbL, 2.70 mmol} was stirred at 25 °C for 15 minutes. On
completion, the solution was concentrated. The residue was purified by prep-HPLC (Column:
Phenomenex Luna C18 1530 x 25 mm, 5 um; Mobile phase: water {formic acid) - acetonitrile; B%:
29% - 59%, 10 rom) to give 4-(2-cyanopropan-2-y1}-N-{2-fluoro-4-methyi-3-(7-(methylanino)-
1,6-naphthyridin-3-yhphenypicolinamide (11.32 mg, 24.64 pmol, 68%) as a yellow solid. 'H
NMR (400 MHz, CT:0D) 6 = §.96 (s, 1H), 8.76 - 8.74 (m, 2H), 842 (d, T= 2.0 Hz, 1T}, 8.29 -
8.25 (m, 2H), 7.82 - 7.81 (m, 1H), 7.28 (d,.J="7.6 Hz, 1H), 6.75 (s, TH), 3.01 (s, 3F), 2.28 (s, 3H),
1.83 (s, 6H). MS (ESI) m/z 455.0 [M+H]"

Example 93 Synthesis of 3-(difluoromethoxy)-2-(difluoromethyl)}-N-(6-methyl-5-(7-
{methylamino}-1,6-naphthyvidin-3-yUpyridin-3-yhisonicotinamide (Compound 184)
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[0915] Step 1. To a solution of methyl 3-(benzyloxy)-4-bromopicolinate (1.8 g, 5.6 mmol) n
dichloromethane (20 mL} was added disobutylaluminuum hydnde (6.2 ml, 6.2 mmol, 1 M in
cyclohexane) at ~78 °C. The nuxture was stured at -78 °C for 1 hour. The reaction mixture was

quenched by sodiumn sulfate decahydrate (5 g) and stirred at room temperature for 1 hour. The
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mixture was filtered, washed with ethyl acetate (30 mL). The filtrate was concentrated to give 3-
{benzyioxy}-4-bromopicolinaldehyde (1.2 g, 4.1 mmol, 73%) as a yellow oil. M8 (ESH m/2292.0
IVHHHT

[0916] Step 2. To a solution of 3-(benzyloxy}-4-bromopicohnaldehvde (1.2 g, 4.12 mmol} o
dichloromethane (30 mb) was added digthylaminosulfur triflucride (1.66 g, 10.31 mmol} at 0 °C.
The mixture was stirred at 0 °C for 2 hours. The reaction nuxture was quenched with water (100
mb) and extracted with dichloromethane (100 mL x 2} The combined organic phases were
concentrated and purified by flash chromatography (silica, petroleum ether/ethyl acetate = 4/1) to
give 3-{benzyloxy}-4-bromo-2-(difluoromethyDpyridine (450 mg, 1.44 mmol, 35%) as a yellow
oil. MS (BST) mv/z 314.0 [M+H]"

(09171 Step 3. A mixture of 3-(benzyloxy}-4-bromo-2-(diftuoromethyljpyridine (500 mg, 1.6
mmol), 1,1-bis{(diphenv! phosphino¥ferrocene (177 myg, 0.32 mmol), palladium (11} acetate (36
mg, 0.16 mmol), and triethylamine (484 mg, 4 8 mmol) in methanol {20 mL) was stirred at 60 °C
for 18 hours under carbon monoxide atmosphere. The reaction was cooled to room temperature
and concentrated. The residue was purified by flash chromatography (silica, petrolenm ether/ethyl
acetate = 4/1) to give methy! 3-{benzyloxy}-2~-{(difluoromethyi}isonicotinate (320 mg, 1.09 muuol,
68%; as a yellow oil. MS (EST) mvz 294.0 [M+H]"

[0918] Step 4. A solution of methyl 3-(benzyloxy)-2-(difluoromethyhisoncotinate (320 mg, 1.09
mmol) i trifluoroacetic acid (2 ml) was stirred at room temperature for 5 hours. The reaction
mixture was concentrated. The residue was purified by flash chromatography {silica, petroleum
ether/ethyl acetate = 1/1) to give ruethyl 2-{difluoromethy)-3-hydroxyisonicotinate (180 mg, 0.89
mmol, 81%:;) as a yvellow solid. MS (EST m/z 204.1 [M+H]"

[0919] Step 5. To a solution of methyi 2-(difluoromethyl)-3-hydroxyisonicotinate (180 mg, 0.89
mmol} and potassium hydroxade (248 mg, 4.43 mumol) 1 acetonitrile (13 mL) was added diethyl
{bromodifluoromethyliphosphonate (473 mg, 1.77 mmol). The mixture was stirred at room
temperature for 2 hours. The reaction mixture was filtered, washed with acetonitrile (3 mL). The
filtrate was concentrated. The residue was purified by flash chromatography (silica, petroleum
sther/ethyl acetate = 3/1} to give methyl 3-(difluoromethoxy}-2-(difluoromethyliisonicotinate (80
mg, 0.32 mmol, 36%) as a yellow oil. M8 (EST) m/z 2541 [M+HT™

[0920% Step 6. A mixture of methyi 3-(diffucromethoxy -2-(difluoromethyHisonicotinate (80 mg,

0.32 mmol} and sodiom hydroxide (0.32 mb, 0.63 mmol, 2 M in water) in methanol (1 mL} was
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stirred at room temperature for 2 hours. The reaction mixture was treated with water (10 mL}, and
extracted with ethy! acetate (10 mL)}. The aqueous phase was separated and its pH was adjusted to
4 with hydrochlone acid (1 N}, then extracted with ethyl acetate (10 mL x 2). The combined
organic phases were concentrated {o give 3-{diflucromethoxy }-2-(difluoromethy hisonicotinic acid
(40 mg, 0.17 mmol, 52%) as a yellow oil. MS (ESI) m/z 240.0 [M+H]"

(09217 Step 7. A mixture of 3-(difluoromethoxy)-2-(difluoromethyiisonicotinic acid (40 mg, 0.17
mmol}, 3-(S-aming-Z-methylpyridin-3-y1}-N-methyl-1 G-naphthyndin-7-amine (44 mg, 0.17
mmol), 1-[bis{dimethylaminoymethylene}-1H-1,2 3-triazolo[4,5-blpyridinium 3-oxad
hexafluorophosphate (76 mg, 0.2 mmel), and triethylamine (34 mg, 0.33 mmoly in NN-
dimethyHormamide (2 mL) was stirred at room teraperature for 2 hours. The reaction mixture was
treated with water (30 mL), and extracted with ethy! acetate (30 mL x 2). The combined organic
phases were concentrated. The residue was purified by prep-HPLC (Column: Welch Xtimate 21.2
X 250 mm C18, 10 um, Mobile Phase: A: water (10 mM ammonium bicarbonate), B: acetoniirile;
B%: 30%-70% 15 nun) to give 3-~(difluoromethoxy)-2-{difluoromethy -N-(6-methy1-5-(7-
{methylamino)-1,6-naphthyridin-3-vhpyridin-3-yDisonicotinamide (12.2 mg, 0.025 mmol, 15%)
as a yellow solid. 'H NMR (500 MHz, DMSO-ds) § 10.99 (s, 1H), 9.00 (s, 1F]), 8.88 — 8.80 (m,
2H), 8.75 (4, J= 2.4 Hz, 1H), 831(d, J=2.1Hz, 1H), 8§07 (d,J=24Hz 1H), 796 (d, /=438
Hz, 1H), 7.37 - 7.00 (m, 2H), 6.96 (q, J= 4.9 Hz, 1H), 6.63 (s, 1H), 2.87 (d, J = 5.0 Hz, 3H), 2.49
(s, 3H). MS (EST) m/z 487.0 [M+H]"

Example 94, Synthesis  of  4-(2-(difluoromethoxy)propan-2-y)-N-{4-methyl-3~(7-
{methylamino - 1,6-naphthyridin-3-yljphenyhpicolinamide (Compound 101}
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(0922} Step 1. A solution of 2-(2-chloropyridin-4-vijpropan-2-o} (500 mg, 2.91 mmol} and
copper(l} iodide {110 mg, 0.58 mmol} in acetonitrile (20 mL} was stirred at 66 “C for 10 minutes

and 2, 2-difleoro-2-{flucrosutfonyhacetic acid (1.81 g, 10.19 mmol} was added. The reaction was
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stirred at 60 °C for 0.5 h under argon. After cooling to room temperature, the reaction solution was
quenched with ice water {60 mL} and extracted with ethy! acetate (50 mL x 2}. The combined
orgamc phases were concentrated and purified by flash chromatography {silica, petroleum
ether/ethyl acetate = 1/1} to give 2-chlore-4-(2-{diflucromethoxy)propan-2-ylpyridine (185 mg,
0.83 mmol, 29%) as a vellow oil. MS (ESI) m/z 172.1 [M+H]"

(09237 Step 2. A muxture of 2-chloro-4-{2-{difluoromethoxy)propan-2-yljpyridine (185 mg, 0.83
mmol}, 1,1'-bis{dipheny! phosphinoiferrocene (184 mg, 0.332 mmol), palladium (1} acetate (37
mg, ¢.166 mmol) and triethylamine (336 mg, 3.32 mmol) in ethanol (10 mb) was stirred at 70 °C
for 16 hours under carbon monoxide atmosphere. The reaction was cooled to room temperature
and concentrated. The residue was purified by flash chromatography (silica, petroleum ether/ethyl
acetate = 100/90) to give ethy! 4-(2-(diflucromethoxypropan-2-vhpicolinate (135 mg, 0.87 mmol,
52%) as a brown oil. MS (ESI) m/z 260.1 [M+H]"

09247 Step 3. To a solution of ethyl 4-(2-{difluoromethoxy)propan-2-yhipicolinate (1 530 mg, 0.38
mmol) in tetrahydrofuran (1.5 mL) were added lithium hydroxide hydrate (122 mg, 2.9 mmol) and
water (1.5 ml) at 25 °C. After stirring at 25 °C for 2 hours, the solvent was evaporated under
reduced pressure. The residue was diluted with water {10 ml), adjusted to pH 2 by adding I N
hydrochloric acid slowly and extracted with ethyl acetate (30 mL x 3). The combined organic
lavers were dried over anhydrous sodium sulfate, filtered, and concentrated to give 4-(2-
{difluoromethoxy)propan-2-yhipicolinie acid {90 mg, 0.39 mumol, 67%) as a vellow sohd MS
(EST) m/z 232.1 [M+H]"

(09257 Step 4. A solution of 3-(S-amino-2-methylphenyl}-N-methyl-1,6-naphthyridin-7-amine
(32 mg, 0.12 mmol}, 4-2-{dfluoromethoxy Jpropan-2-ylpicolinie acid (33 mg, 0.14 mmol}, 1-
[bis{dimethyiammomethylene]-1H-1,2 3-triazolof4, 3-bipyridinium 3-oxid hexafluorophosphate
(68 myg, 0183 mmol), and NN-dusopropyvlethvlamine (62 mg 048 mmol) m AMN-
dimethylformamide (3 mL} was stirred at 25 °C for 3 hours. The reaction mixture was purtfied by
prep-HPLC {(Column: Welch Xumate 21.2 x 250 mun C18, 10 pm, Mobile Phase: A1 water (10
mM ammonium bicarbonate), B acetonitrile; B%: 30%-70% in 15 min) to afford 4-(2-
{diflooromethoxy)propan-2-y-N-{4-methyl-3-(7-(methylamino)-1,6-naphthyridin-3-
yiphenylpicolinamide (18.9 mg, 0.04 mmol, 33%) as a vellow solid 'H NMR (400 MHz,
DMSO-ds) § 10.74 (s, 1H), 8.98 (s, 1H), 8.83 (d, J = 2.3 Hz, 1H), 8.76 (d, /= 5.1 Hz, 1H), 8.25
(d, J=1.9Hz, 1H), .20 (d, /= 1.3 Hz, 1H), 7.94 (d, J = 2.2 Hz, 1H), 7.90 (dd, J = 8.2, 2.2 Hz,
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1H), 7.73 (dd. J = 5.2, 1.9 Hz, 1H), 7.36 (d, /= 8.5 Hz, 1H), 7.03-6.59 (m, 3H), 2.87 (d, J = 5.0
Hz, 3H), 231 (d,J = 12.9 Hz, 3H), 1.70 (s, 6H}). MS (ESD m/z 478.1 [M+H]"

Example 95, Synthesis of 5-(2-fluoroprepan-2-vi}-N-{6-methyi-5-{7-(methylamino}-1,6-

paphthyridin-3-ylpyridin-3-yhnicotinamide {Compound 182)

EiaN, dppf, PA{OAc),. B N -

@ EHOH, 70°C i ) { g DAST, CH,Ohy i = {
N PN e 27 O NP = A
Ko B Ho>[ T £

St
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[0926] Step §. A mixture of 2-(S-bromopyridin-3-yl}propan-2-of (300 mg, 1.39 mmol},

palladiom(Il} acetate (32 mg, 0.14 mmel), 1,1-bis{(diphenyiphosphino}ferrocene {155 mg, 0.28
mmol), and triethylamine (421 mg, 4.17 mmol) in ethanol (6 mL} was stirred at 70 °C for 16 hours
under carbon monoxide atmosphere. After cooling to room temperature, the reaction mixture was
diluted with water {100 mL) and extracted with ethvl acetate (100 mL x 3}, The combined organic
phases were washed brine (100 mL x 2), dried over sodium sulfate, filtered, and concentrated. The
residue was purified by flash chromatography (silica, petroleum ether/ethy! acetate = 1/2} to give
ethyl 5-(2-hydroxypropan-2-yhunicotinate (250 mg, 1.19 mmol, 86.6%) as a vellow solid. MS (EST)
m/z 210.1 [M+HT

(09277 Step 2. A muxture of ethyl 5-(2-hydroxypropan-2-yhunicotinate (250 mg, 1.19 mmol) and
diethylanunosulphur trifluoride (958mg, 5.95 mmol) m dichloromethane (5 ml.) was stirred at
room temperature tor 16 hours. The reaction mixture was diluted with water {50 mL) and extracted
with ethyl acetate {50 ml x 3). The combined organic phases were washed brine (50 mL x 2},
dried over sodium sulfate, filtered, and concentrated. The residue was purified by prep-HPLC
{Column: Xbridge 21.2 x 250 mm C18, 10 um, Mobile Phase A water {10 mM ammonum
bicarbonate), B acetontirile) to give ethyl 5-(2-fluoropropan-2-vhnicotimate (200 mg, 0.95 mmol,
80%) as a yellow solid. MS (EST) m/z 212.2 [M+H]"

[0928] Step 3. A solution of ethyl 5-(Z-fluocropropan-2-yhnicotinate {200 mg, 0.95 mmol) and
sodium hydroxade {38 mg, 0.95 mmol} in methanol (3 ml} was stirred at room temperature for 2

hours. The solvent was evaporated under reduced pressure, and the residue was diluted with water
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(5 mL). The mixture was adjusted to pH = 3 by adding 1 N hydrochloric acid slowly and extracted
with ethy! acetate (30 mb x 3}, The combined organic phases were dried over sodium sulfate,
filtered, and concentrated under reduced pressure to give 5-(2-fluoropropan-2-yhnicotinic acid (80
mg, 0.43 mmol, 96%) as a yellow solid. MS (ES]) m/z 184 2 {M+H]"

[0929% Step 4. A solution of 5-(2-fluoropropan-2-yimicotinic acid (30 mg, .16 mmol), 3-(5-
amino-2-methylpyridin-3-yh-N-methyl-1, 6-naphthyridin-7-amine (43 mg, 016 mmol), 1-
[bis{(dimethylaminoimethylene]-1H-1,2 3-triazolof4, 5-blpyridinium 3-oxid hexaflucrophosphate
(91 mg, 024 mmol), and NAN-diusopropvlethylamine (62 mg, 048 mmol} m NN-
dimethyHormamide (3 ml) was stured at room temperature for 2 hours. The mixture was
quenched with brine (15 mL} and extracted with ethyl acetate (10 mL x 3}. The combined organic
phases were dried over sodium sulfate, filtered, and concentrated to give 5-(2-fluoropropan-2-yli}-
N-{6-methyl-5-(7-{methyvlammno}-1,6-naphthynidin-3-ylpyridin-3-ylinicotinamide (275 mg,
0.064 mmol, 40%) as a yellow solid. "H NMR (500 MHz, DMSO-ds) & 10.73 (s, 1H), 2.10(d, J =
2.0Hz, 1H), 9.00 (s, 1H), 883 (dd, /=148 23 He, 3H), 8.34(dd, /=157, 20 Hz, 2H}, 8.16 (d,
J=23Hz, 1H),697(d, J=50Hz 1H), 664 (5, 1H), 288 {d,./ =48 Hz, 3H), 2.51 (s, 3H), 1.78
(s, 3F), 1.74 (s, 3H). MS (EST) m/z 431.1 [M+H]'

Example 96. Synthesis of 4-isopropyl-3-methoxy-N-{6-methyl-5-(7-(methylamino}-1,6-

paphthyridin-3-yhpyridin-3-yhpicolinamide (Compound 103)

§
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[0930] Step 1. A solution of methyl 4-bromo-3-methoxypicolinate {500 mg, 2.0 mmol}, [1,1"-
bis{diphenylphosphino)ferroceneldichloropalladium(l) (1462 mg, 02 mmol), 4,45,5-
tetramethyl-2-(prop-1-en-2-y1}-1,3,2-dioxaborolane (403.2 mg, 2.4 mmol}, and potassium

carbonate {552 mg, 4.0 mmol} in water (2 mbL) and 1,4-dioxane (10 mL) was stirred at 100 °C for
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16 hours under nitrogen. After cooling o room temperature, the mixture was adjusted to pH =3
by slow addition of 1 N hydrochloric acid. The mixture was concentrated and the residue was
purified by flash chromatography {silica, petroleum ether/ethvl acetate = 1/5) to give 3-methoxy-
4-{prop-1-en-2-ypicehnic acid (370 mg, crude} as a yellow oil. M8 (ES1} m/z 1941 [M-+H]"
[0931% Step 2. A mixture of 3-methoxy-4-{prop-1-en-2-yl}picolinic acid (270 mg, crude) and
palladiom (10% on carbon, 300 mg} in methanol {10 mL) was stirred at room temperature for 16
hours under hydrogen. The reaction mixture was filtered through celite and concentrated to give
4-isopropyl-3-methoxypicolinic acid (46 myg, 0.24 mmol) as a yellow oil. The crude product was
used without further purification. MS (EST) m/z 196.2 [M+H]"

(09321 Step 3. A solution of 4-1sopropyi-3-methoxypicolinic acid (23 mg, 0.12 mmol}, 3-(5-
amino-2-methylpyridin-3-yHh-N-methyl-1,6-naphthyridin-7-amine (26 mg, 01 mmol), 1-
[bis{dimethylamino)methylene]-1H-1,2,3-triazolof4,S-bipyridinium 3-oxid hexafluorophosphate
(91 mg, 024 mmol), and NN-dusopropyiethylamine {464 mg, 036 mmol) m NN-
dimethylformamide (3 mL) was stured at room temperature for 4 hours. The reaction solution was
diluted with ethyl acetate {50 m1), washed with water {20 mol. x 2} and brine (20 mL.2), dried over
sodium sulfate, filtered, and concentrated. The residue was purified by prep-HPLC {Colummn:
Xbridge 21.2 % 250 mm C18, 10 um, Mobile Phase A: water {10 miM armmonium bicarbonate), B!
acetontirile) to give 4-isopropyl-3-methoxy-N-{6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-
yhpyridin-3-yhpicolinamide (21.5 mg, 0.049 mmol) as a yellow solid. 'H NMR (500 MHz,
DMSO-de) 8 10.55 (s, 1H), 8.99 (5, 1H), 8.86 (s, 2H), 8.32 (s, 1H), 8,17 (d, /= 2.1 Hz, 1H), 7.60
(d,J=87Hz 1H), 744 (d, /= 8.7 Hz, 1H), 6.95 (d, 7= 5.0 Hz, 1H), 6.63 (s, 1H), 3.87-3.73 (m,
3H), 3.11-2.96 (m, 1H), 2.87 (d, J = 4.9 Hz, 3H), 2.48 (s, 3H), 1.23 (¢, J= 14.4 Hz, 6H). MS (ES)
m/z 443.0 [M+H}

Example 97, Synthesis of 3-fluore-2-isopropyl-N-{6-methyl-5-(7-(methylamino)-1,6-

paphthyridin-3-ypyridin-3-yhisenicotinamide (Compound 104)

N .
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[0933] Step 1. A mixture of 3-fluoro-2-{prop-1-en-2-y{}sonicotinic acid {50 mg, 0.28 mmol} and
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palladium (10% on activated carbon, 5 mg) in methanol {5 mL) was stirred at room temperature
for 2 hours under hydrogen. The mixture was filtered through celite and the filtrate was
concentrated. The mixture was purified by prep-HPLC (Column: Xbridge 21.2 x 250 mm C18, 10
um, Mobile Phase A: water (10 mM ammonium bicarbonate), B: acetomirile) to give 3-fluore-2-
isopropylisonicotinie acid {9 mg, 0.05 mmol, 18%]) as a white solid. MS (ESI) m/z 184 2 [M+H]"
109347 Step 2. A nuxture of 3-fluoro-2-1sopropylisonicotinic acid (9 mg, 0.05 mmel), 3-(5-anmino-
2-methylpyridin-3-yl}-N-methyl-1, ¢-naphthynidin-7-amive (13 mg, 005 wmmol), 1-
[bis(dimethylamino)methylene]-1H-1 2 3-triazolo[4, S-bipyridinium 3-oxid hexafluorophosphate
(22 mg, 006 mmol}, and N N-dusopropylethviamine (13 mg, 01 mmol} m NN-
dimethyHormamide (3 mL)} was stirred at room temperature for 4 hours. The muxture was purified
by prep-HPLC (Column: Xbridge 21.2 x 250 mm C18, 10 pm, Mobile Phase A: water (10 mM
ammonium bicarbonate), B: acetoniirile) to give 3-fluoro-2-isopropyi-N-{6-methyl-5-(7-
(methylamino)-1,6-naphthyridin-3-vhpyridin-3-yisonicotinamide (9 mg, 0.02 munol, 41%) as a
yellow solid. 'TH NMR (500 MHz, DMSO-de) § 10.93 (s, 1H), 9.00 (s, 1H), 8.86 (d, /= 2.5 Hz,
1H), 879(d, J=25Hz, 1H),883(d, J=4S5Hz 1H),832(d, J=106Hz TH), 812({d, /=275
Hz, 1H), 7.55 (t, .7 = 5.0 Hz, 1H), 6.97 (q, /= 5.0 Hz, 1H), 6.64 (s, 1H), 3.45-3.38 (m, 1H), 2.88
(d, J=4.5 Hz, 3H), 2.49 (s, 3H), 1.28(d, J = 6.5 Hz, 6H). M8 (EST) mv/z 431.1 [M+H]"

H

Example 98, Syunthesis  of (§)FN{6-methyl-5-(7-(methylamino)-1,6-naphthyridin-3-
yhpyridin-3-y1-5-(2,2,2-irifluoro-T-hydroxyethylnicotinamide and (KpN-(6-methyl-5-(7-
{methylamino}-L,6-naphthyvidin-3-ypyridin-3-y1)-5-(2.2, 2-trifluore-1-

hydroxyethyhnicotinamide (Compounds 105 and 111)
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[0935] Step 1. To a solution of methyl 5-(2.2, 2-trifluoro-1-hydroxyethyDnicotinate (532 mg, 2.26
mmol} in tetrahydrofuran (2 mb) were added lithium hydroxide monchydrate (190 mg, 4. 52 mmol)

and water {2 mL}. After stirring at 25 °C for 2 hours, the solvent was evaporated under reduced
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pressure. The residue was diluted with water {10 mL} and adjusted to pH = 3 by adding 1 N
hydrochioric acid slowly. The resulting white precipitate was collected by filtration, washed with
water (5 mL) and dried to give 5-(2,2,2-trifluoro-1-hydroxyethylinicotinic acid (420 mg, 3.56
mmol, 91%; as a yellow solid. MS (ESI) m/z 222.1 [M+H]"

[09361 Step 2. A solotion of 3-{S-aming-Z-methylpyridin-3-y1}-N-methyl-1,6-naphthyridin-7-
amine {69 mg, 0.26 mumol}, 5-(2,2, 2-triflucro-1-hydroxyethynicotinic acid (86 mg, 0.39 mmol},
1-{bis{dimethylamino}methylene}-1H-1,2 3-triazolo[4,5-blpyridinium 3-oxid
hexafluorophosphate (198 mg, 0.52 mmol), and N, N-diisopropylethylamine (134 mg, 1.04 mmol)
in N N-dimethylformamide (3 mL} was stirred at 25 °C for 18 hours. The reaction mixture was
purified by prep-HPLC {(Column: Welch Xtimate 21 2 x 250 mm C18, 10 um, Mobile Phase: A:
water (10 mM ammeoenium bicarbonate), B acetonitrile; B%: 30%-70% in 15 nun) to afford N-{6-
methyl-5-(7-{methylamino)-1,6-naphthyridin-3-yHpyridin-3-v1)-5-(2,2, 2-trifluoro- 1 -
hydroxyethyDnicotinamide (40 mg, 0.085 mmol, 33%) as a yellow solid. MS {ESI) m/z 4691
IVAHT

(09371 Step 3. The enaotiommers of N-{6-methyl-5-(7-{methylamino)-1 &-naphthyridin-3-
yhpyndin-3-y1-5-(2,2, 2-trifluoro- 1 -hydroxyethyvlnicotinamide (40 mg, 0.085 nunol) were
separated by chiral SFC (Instrument: SFC-150 (Waters);, Column: AS 20 x 250 mom, 10 pm
{Daicel), Mobile phase: CO/MeOH (0.2% methavol amomonia) = 70/30; Detection wavelength:
214 rnun) to afford the first eluting enantiomer (retention time 3.3 min) which was arbitranly
assigned as  (8pN-{G-methyl-3-(7-(methylammo)-1, 6-naphthyoidin-3-yQpyridin-3-y1)-5-(2,2,2-
trifluoro-1-hydroxyethynicotinamide (8.4 rog, ©.018 mmol) as a yvellow solid. 'H NMR (400
MHz, DMSO-ds) 6 10.80 (s, 1H), 920 (d, J=2.1 Hz, 1H), 9.00 {5, 1H)}, 8.92-8.84 {m, 3H), 8.46
{s, 1H), 832 (4, J=20Hz 1H}, 817 (d, J= 23 Hz, 1H), 726 (d, =54 Hz, 1H), 697 (g, J=
SO0 Hz, 1H), 6.64 (s, 1H]}, 5.53-5.43 (m, 1H}, 2.88 {d, J = 5.0 He, 3H}, 2.50 (s, 3H). MS (ESD ov/=
469.0 [M+H]™;

and the second eluting enantiomer (retention time 3.6 min} which was arbitrarily assigned as (R)-
N-{6-methyl-3-(7-(methylaminc)-1,6-naphthyridin-3-ypyridin-3-y)-5-(2,2, 2-trifluoro-1 -
hydroxyethynicotinamide (5.3 mg, 0.011 mmol) as a yellow solid. '"H NMR (400 MHz, DMSO-
ds) 6 10.80 (s, 1H}, 9.20 (d, J= 2.1 Hz, 1H), 9.00 (s, 11}, 8.91-8.85 (m, 3H), 8.46 (s, 1H), 8.32 (d,
J=272 Hz, 1H), 8.16 (d, J= 2.4 Hz, 1H), 7.26 (d, J = 5.8 Hz, 1H), 6.97 (g, J = 5.0 Hz, 1H), 6.64
(s, 1H), 5.53-5.43 (m, 1H), 2.87 (d, J = 5.0 Hz, 3H), 2.51 (s, 3H). MS (ESI} m/z 469.0 [M+H]"
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Example 99. Syathesis of 3,3-dimethyl-N-{6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-
yhpyridin-3-yi)-2,3-dihydrofure|2,3-¢c|pyridine-7-carbexamide (Compound 106)
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[0938] Step 1. The nuxture of 2-chloro-4-iodopyridin-3-ol {1.02 g, 4.0 mmol}, 3-bromo-2-

xZ

methylprop-1-ene {648 mg, 4.8 mmol) and potassium carbonate (1.66 g, 12 mmol} n NN-
dimethyHormamide {15 mL) was stirred at 25 °C for 3 hour. The muxtore was difuted with ethyl
acetate {100 mlL.) and washed with water (100 mL}. The organic phase was washed with brine (40
mL x 3), dried over sodium sulfate, filtered, and concentrated. The residue was purified by flash
chromatography (silica, ethyl acetate/petroleum ether = 18/100} to get 2-chloro-4-10do-3-(2-
methylallyloxy)pyridine (1.1 g, 3.55 mmol, 89%) as a white solid. MS (ESI) m/z 310.0 {M+H}"
[0939] Step 2. A muxture of 2-chioro-4-10do-3-(Z-methylallyloxyipyridine (500 mg, 1.62 mmol},
tris{dibenzylideneacetone)dipaliadium(0} (148 mg, 0.162 mmol}, potassium carbonate {647 mg,
4.68 mmol) and tetrabutylammeonium bromide (52 mg, ¢.162 mmol) in n-butano! (10 mL} was
heated to 100 °C and stirred for 16 hours. The reaction was diluted with water {100 mL) and
extracted with ethy! acetate (50 mL x 2). The combined organic phases were washed with brine
{50 mL)}, dried over sodium sulfate, filtered, and concentrated. The crude residue was purified by
flash chromatography (silica, ethyl acetate/petrofeum ether = 18/100) to give 7-chloro-33-
dimethyl-2,3-dihydrofure{2,3-clpyridine {120 mg, 0.65 mmol, 40%) as a yellow oil. MS(ESDm/z
184.2 [M+H]"

(09401 Step 3. A mixture of 7-chiore-3,3-dimethyi-2,3-dihydrofuro]2,3-clpyridine (120 mg, 0.63
mmotl}, 1,1-his{diphenyiphosphino)ferrocene {144 mg, 0.26 mmol), palladium (II} acetate (29 mg,
0.13 mmol} and triethylamine {263 mg, 2.6 mmol} in ethanol (20 mL) was stirred at 70 °C for 48
hours under carbon monoxide. The reaction was cooled to room temperature and concentrated.
The residue was purified by flash chromatography (stlica, petroleum ether/ethyl acetate = 100/95)

to give ethyl 3,3-dimethyl-2 3-dibydrofuro]2,3-¢]pyndine-7-carboxylate (90 mg, 0.41 mmol,
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63%} as brown oil. M (ESIy m/z 2221 [M+H{"

[0941] Step 4. To a solution of ethyl 3, 3-dimethyi-2 3-dihydrofuro[ 2, 3-c]pvridine-7-carboxylate
(40 mg, 0.18 mmol) in tetrahydrofuran (1 mL} were added ithium hydroxide hydrate (38 mg, 0.9
mmol) and water (1 mL}. After stirring at 25 °C for 2 hours, the mixture was evaporated under
reduced pressure to give lithium 3 3-dimethyl-2, 3-dihydrofuro{2,3-c]pyridine-7-carboxyvlate (36
mg) as a white solid. The crude product was used in the next step without further purification. MS
(EST) m/z 194.2 [M+H]

109427 Step 5. A solution of 3-(S-amuno-Z-methylpyridin-3-v}-N-methyi-1,6-naphthynidin-7-
amine {40 mg, 0.15 mmol}, lithwum 3 3-dimethyl-2 3-dihydrofuro[2,3-c]pyridine-7-carboxylate
(36 mg, 018 mumol}, 1-[bis{dimethylaminoimethylenel-1H-1,2 3-triazolo[4,5-blpyridinium 3-
oxid hexaflucrephosphate (87 mg, 0.23 mmel), and N N-duisopropylethylamine (77 mg, 0.6 muuel}
m N N-dimethyiformanude (3 mL} was stirred at 25 °C for 3 hours. The reaction nmuxture was
purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 um, Mobile Phase: A:
water {10 mM ammonium bicarbonate), B: acetonitride; B%: 30%-70% 0 15 min) to afford 3,3-
dinsethyl-NV-{6~methy-S-(7-{methvlamimno}-1,6-naphthyridin-3-yDpyndin-3-y1}-2,3-
dihydrofuro{2,3-cIpyridine-7-carboxamide (12.7 mg, 0.028 muuol, 19%) as a yellow solid. 'H
NMR (400 MHz, DMSO-ds) 5 10.66 (s, 1H), 8.99 (s, 7H), 8.87 (d, J= 1 8 Hz, 1H), 8.37-8.19 (m,
3H), 7.61{d, J=44Hz 1H), 6.96{d, /=48 Hz, 1H), 6.64 (s, 1H), 441 (s, 2H), 288(d,.7 =438
Hz, 3H}, 2.49 (5, 3F), 1.35 (5. 6H). MS (BST) m/z 4411 [M+H]

Example 100, Synthesis of 2-(2-cyanepropan-2-y-N-{6-(7-(methylamine}-1,6-naphthyridin-
3-yhpyridazin-d-yhisonicotinamide (Compound 107}
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[0943] Step 1. To a solution of 3-(S-aminopyridazin-3-y1}3-N-{4-methoxybenzyl}-N-methyl-1,6-
naphthyridin-7-amine (90 mg, 0.24 mmel} and 2-(2-cyanopropan-2-yijisonicotinic acid (45 mg,
0.24 mmol) w pyridine {5 mL) was added phosphoryl trichloride {3 drops) at 0 °C. The mixture
was stirred at 20 “C for 1 hour. The reaction solution was poured into water (20 mL} and extracted

with ethyl acetate {20 mL x 3). The combined organic phases were concentrated and purified by
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flash chromatography (silica, dichloromethane/methanol = 10/1) to give 2-{2-cyanopropan-2-yl}-
N-{6-{7-{{4-methoxy benzyl}{methyDamino}-1,6-naphthyridin-3-ylipyridazin-4-
yilisonicotinamide {100 mg, 0.18 mmol, 76%6) as a vellow solid. MS (ESI) m/z 5452 [M+H]"
[0944] Step 2. A solution of 2-{2-cyanopropan-2-y13-N-{6-(7-{{4-
methoxybenzyD{methyamino)-1,6-naphthyridin-3-ylpyridazin-4-ylpsonicotinamide (100 mg,
0.18 mmol} in triffuoroacetic acid (10 mL} was stirred at 50 °C for 1 hour. The mixture was
concentrated and purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 wm,
Mobile Phase: A: water (10 mM ammonium bicarbonate}, B: acetonitrile; B%: 30%-70% in 15
min) to give 2-(2-cyanopropan-2-yl}-N-{6-(7-(methylamino)-1,6-naphthyridin-3-ylpyridazin-4-
vi}isonicotinamide (29.2 mg, 0.068 mmol, 38%) as a yellow solid. 'H NMR (500 MHz, DMSO-
dey & 11.27 (s, 1H), 9.5  (m, J=25Hz 2H), 913 (s, 1H), 890 (d, /=53 Hz 2H) 868 (d, /=
22Hz 1H), 809 (s, 1H), 7.95(dd, /=5.0,1.4Hz, 1H), 714 (s, 1H), 6.66(s, 1H}, 289 (d, /=456
Hz, 3H), 1.80 (s, 6H). MS (BSI) m/z 425.1 [M+H]"

Example 101, Synthesis of N-{6~(7-{methylamine)- L6-naphthyridin-3-yhpyridazin-4-yl}-2-

{trifluoromethylisonicotinamide (Compound 168)

e
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109457 Step 1. To a solution of 3-(S-aminopyridazin-3-y1}-N-(4-methoxybenzyl}-N-methyl-1,6-
naphthyridin-7-amine {50 mg, 0.24 mmol) and 2-(influoromethyDisonicotinic acid (45 mg, 0.24
mmoi) in pyridine {5 mL) was added phosphoryl trichloride (3 drops) at 0 “C. The nmuxture was
stirred at 20 °C for 1 hour. The reaction solution was poured o water {20 mL} and extracted with
ethyl acetate {20 mL x 3). The combined organic phases were concentrated and purified by flash
chromatography  (silica,  dichloromethane/methanol=  10/1}y  to  give  N-{6-{7-{{4-
methoxybenzyl ¥ methyDamino)-1,6-naphthyridin-3-ypyridazin-4-y1}-2-
(trifluoromethyiyisonicotinamide {110 mg, 0.20 mmol, 84%) as a yellow solid MS (ES]) m/z
546.1 V]

[0946% Step 2. A solution of N-{6-(7-{{4-methoxybenzyl}{methyllamino}-1,6-naphthyridin-3-

yhpyridazin-4-y1}-2-(triflucromethy{}isonicotinamide {110 mg, 0.20 mmol) in trifluorcacetic acid
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(10 mL} was stirred at 50 °C for 1 hour. The muxture was concentrated and purified by prep-HPLC
{Column: Welch Xtimate 21.2 x 250 mm C18, 10 um, Mobile Phase: A: water (10 mM ammonium
bicarbonate), B: acetonitrile; B%: 30%-70% in 15 min} to give N-(6-(7-(methylamino}-1,6-
naphthynidin-3-ylpyridazin-4-y-2-(trifluoromethyl}isonicotinamide {(21.0 mg, 0.049 mmol,
24%) as a yellow solid. H NMR (500 MHz, DMSO-ds) 5 11.36 (s, 1H), 9.50 (s, 2H), 9.24-9.05
{m, 2H), 8.88 (5, 1H), 8.67 (5, 1H), 8.44 (5, 1H), 826 (d, /=47 Hz, 1H), 7.13 (5, 1H), 6.65 (s,
1H), 2.89 (d, J = 4.6 Hz, 3H). MS (ESI) m/z 426.1 [M+H]

Example 102, Synthesis of (S)4-(1-hydroxypropyi)-V-{6-methy}-5-(7-(methylamino}-1,6-
naphthyridin-3-ylpyridin-3-yhpicclinamide and (R)-4-(1-hydroxypropyl)-V-{6-methyl-5-
{7-{methylaminoc}-1.6-naphthyridin-3-ylipyridin-3-yl)picolinamide (Compounds 109 and
116y
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(09471 Step 1. A solution of 1-(2-bromopynidin-4-yhpropan-1-ol (100 mg, 047 mmol), 1.1-
bis(diphenylphosphino)ferrocene (51 mg, .69 mmol}, palladium (11} acetate (10 mg, 0.05 mmol)
and N, N-diisopropylethvliamine (180 mg, 1.40 mmol} in ethanol (4 mL} was stirred at 90 °C for
16 howrs under carbon monoxide atmosphere. On completion, the reaction mixture was cooled to
room temperature and used in the next step without further purification. MS (ESH mv/z 2101
[MAHHT

[0948] Step 2. A mixture of ethyl 4-(1-hydroxypropylipicolinate and lithivm hydroxide (59 mg,
1.40 mmol} i water {5 mL} was stured at room temperature for 1 hour. Then the organic solvent
was removed. The residue was washed with ethyl acetate (20 mL}. The agueous phase was purified
by prep-HPLC to give 4-(1-hydroxypropylipicolinic acid (30 mg, 0.17 mmol, 36% over two
steps) as a white solid. MS (EST) mv/z 1821 [M+H]"

(09491 Step 3. To a solution of 3-(5-amino-Z-methylpynidin-3-y1}-N-methyi-1,6-naphthyridin-7-

aroine (44 mg, 017 mmoly wm NN-dimethylformamide (2 ml) was added NN
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dusopropylethylamine {64 mg, 0350 mmol), 1-[bis{dimethylaminsimethylenel-1H-1,23-
triazolo{4, 5-blpyridinium  3-oxid  hexafluorophosphate (64 mg, 025 mmol}, and 4-(1-
hydroxypropylipicolinic acid (30 mg, 0.17mmol). The mixture was stirred at room temperature
for 2 hours. The mixture was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm
C18, 10 um, Mobile Phase: A: water {10 mM ammonium bicarbonate}, B: acetontirile; B%: 30%-
70% 1S muny to  afford 4-(I-hydroxypropyv-N-(6-methyl-5-{7-{methylamino}-1,6-
naphthyridin-3-ypyridin-3-yDpicolinamide (40 myg, 0.09 mmol, 57%) as a yellow solid. M8
(EST) m/z 429.1 [M+HT"

[09501 Step 4. The enantiomers of 4-(1-hydroxypropy}-N-{6-methyl-5-(7-(methylamino}-1.6-
naphthyridin-3-yl}pyridin-3-ylipicolinamide (40 mg, 0.0% mmol,} were separated by chiral SFC
(Instrument SFC-150 (Waters); Column OF 20 x 250 mm, 10 pm (Paicel);, Mobile phase:
CO2/MeOH (0.2% methanol ammonia) = 40/60; Detection wavelength: 214 nm) to afford the first
eluting enantiomer (retention time 3 85 min) which was arbitrarily assigned as {8)-4-(1-
hydroxypropyh-N~{6-methyl-5-(7-{(methylammo)-1,6-naphthytidin-3-ypyridin-3-
yipicolinamide (12.4 mg, 0.029 mmol, 18%) as a yellow solid. '"H NMR (500 MHz, DMSO-d6)
50.85 (t, /= 7.0 Hz, 3H), 1.59-1.72 (m, 2H), 2.49 (s, 3H), 2.87 (4, J=5.0Hz, 3H ), 464 (d,.J =
7.0 Hz, 1), 5.53 (d, T = 4.5 Hz, 1H), 6.63 (s, 1H), 6.95 (d, J= 5.0 Hz, 1H), 7.62 (d, J= 3.5 Hz,
1H), 8.14 (s, 1H), 8.31 (dd, J; = 2.0 Hz, J,= 6.25 Hz, 2H), 8.68(d, /= 5.0 Hz, 1H), 8.86 (¢, /=2.0
Hz, 1H), 8.99 (5, 1H), 9.04 (d, /= 2.0 Hz, 1H), 10.93 (s, 1H). MS (EST) m/z 429.1 [M+H]";

and the second eluting enantiomer (retention time 5.49 min) which was arbitrarily assigned as (R)-
4-(1~hydroxypropy D-N-(6-methyl-5-(7-(methylanuno)-1,6-naphthyridin-3-yDoyrdin-3-
yipicolinamide (14.2 mg, 0.033 mmol, 20%} as a yellow solid. 'H NMR (500 MHz, DMS0O-d6)
S085(t, J=70Hz 3H), 1.59-1.75 {m, 2H), 2.49 (5, 3H), 2.87 (d, /= 4.5 He, 3H }, 4 64 (5, 1H),
S53(d, I=45Hz 1H), 663, 1H,696(d, J=45Hz 1H}, 762(d, J =40 Hz 1H), 814 (3,

(s, 1TH), 9.04 (d, J=2.0 Hz, 1H), 10.94 (5, 1H). MS (ESI) m/z 429 1{M+H]"

Example 103. Synthesis of 4-hydroxy-V-{6-methyl-5-(7-(methylamino)-1 6-naphthyridin-3-
vhipyridin-3-yi)-3,4-dihydvo- L -pyrano|3.4-c]pyridine-8-carboxamide { Compound 112}
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[0951] Step 1. To a solution of (4-bromo-2-chloropyridin-3-yhmethanol (500 mg, 2.26 mmol} in

tetrahydrofuran (15 mL} was added sodiom hydride (118 mg, 2.94 mmof, 60%) at 0 °C. The
mixture was stirred at 0 °C for 30 munutes. 3-Bromoprop-1-ene (326 mg, 2.71 mmol} was added
and the mixture was stirred at room temperature for 18 hours. The reaction mixiure was treated
with water (50 mL}, extracted with ethy] acetate (30 mbL x 2). The combined organic phases were
concentrated. The residue was purnified by flash chromatography (silica, petrolenm ether/ethyl
acetate = 3/1) to give 3-{{allyloxyimethyi}-4-bromo-2-chloropyridine (480 mg, 1.84 mmol, §1%)
as a vellow solid. MS (ESI) m/z 262.0 [M+H]"

(09521 Step 2. The mixture of 3-((allyloxyymethyi}-4-bromo-2-chloropyridine (480 mg, 1.84
mmotl}, paladium (i) acetate (124 mg, 0.55 mmol}, riphenylphosphine (145 mg, 0.55 mamol) and
triethylamine (186 mg, 1.84 mmol) in acetonitrile (5 mL) in a sealed tube was stirred at 100 °C for
2 hours. The reaction mixture was cooled to room temperature and concentrated. The residue was
purified by flash chromatography (silica, petroleum ether/ethyl acetate = 10/1) to give 8-chloro-4-
methylene-3 4-dihydro-1H-pyranol3 4-clpyridine (110 mg, 0.61 mmol, 33%) as a yeliow solid.
MS (ESD m/z 182.1 [M+H]"

[0953] Step 3. Into a solution of 8-chloro~4-methylene-3 4-dihydro-1 Hepyrano[3,4-clpyridine
{110 mg, 0.61 mmol) o dichloromethane (10 mL) was bubbled ozone until the solution maintained
a shght blue color at -78 °C. Nitrogen gas was then bubbled into the solution until it turned clear.
Triphenylphosphine (318 mg, 1.22 mmol) was added to the solution and the resulting mixture was
stirred at room temperature for 30 minutes. The reaciion mixture was concentrated. The residue
was purified by flash chromatography {silica, petrolewm ether/ethy! acetate == 3/1) to give 8-chloro-

1H-pyrano]3 4-clpyridin-4(3f-one (55 mg, 0.3 mmol, 49%) as 3 white sohid. MS (ESDHm/z 184.1

4
4
o
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[09541 Step 4. To a solution of 8-chioro-1H-pyranoi3 4-clpyridin-4{3H}-one (55 mg, 0.3 mmol)
in methanol (5 mL} was added sodium borohydride (23 mg, 0.6 mmol}. The mixture was stirred
at room temperature for 2 hours. The reaction mixture was concentrated, treated with water (20
ml ) and extracted with ethyl acetate (20 mL x 2). The combined organic phases were concentrated
and purified by flash chromatography (silica, petroleum ether/ethyl acetate = 1/1) to give 8-chloro-
3, 4-dihydro-1H-pyrano(3,4-clpyridin-4-ol (45 mg, 0.24 nunol, 81%) as white solid. MS (EST) mv/z
186.1 [M+H]"

[09551 Step 5. The mixture of 8-chlore-3 4-dihydro-1H-pyranc{3 4-clpyridin-d-ol (45 mg, 0.24
mmol), 1,1'-bis(diphenylphosphino)ferrocene (27 mg, 0.05 munol}, palladinm (H) acetate {5 mg,
0.024 mmol) and triethylamine (74 mg, 0.73 mmol) in ethanol (5 mL) was stirred at 70 °C for 18
hours under carbon monoxide atmosphere. The reaction mixture was cooled to room temperature
and concentrated. The residue was purified by flash chromatography (silica, petroleum ether/ethyl
acetate = 1/1} to give ethyl 4-hydroxy-3,4-dihydro-1H-pyrano[3,4-clpyridine-8-carboxylate (30
mg, 0.13 mmol, 56%) as a yellow oil. MS (EST) m/z 2241 [M+H]"

(00561 Step 6. A wmodure of ethyl  4-hydroxy-3,4-dibydro-1H-pyrano[3,4-clpyridine-8-
carboxylate (30 mg, 0.13 nunol) and sodivm hydroxide (0.13 mL, 0.27 mmol, 2 M i water) in
methanol {1 mL} was stirred at room temperature for 2 howurs. The reaction mixture was treated
with water (10 mL) and extracted with ethyl acetate {10 mL x 1). The organic phase was discarded.
The aqueous phase was adjusted pH = 4 with hydrochloric acid {1 N} and extracted with ethyl
acetate {10 mL x 2). The combined organic phases were concentrated to give 4-hydroxy-3 4-
dibydro-1H-pyrano|3,4-clpyndine-8-carboxyvlic acid (15 mg, 0.08 mmol, 59%;} as a colorless oil.
The crude was used in next step without further purification. MS (EST) m/z 196.0 [M+HT"

[0957] Btep 7. A mixture of 4-hydroxy-3,4-dihydro-1 H-pyranoe{3,4-clpynidine-8-carboxyhic acid
{15 mg, 0.08 mmol}, 3-(S-amino-2-methylpyridin-3-y)-N-methyi-1,6-naphthyridin-7-amine (20
mg, 0.08 mmol), 1-[bis(dimethylammoymethylene]-1H-1,2 3-triazolo{4,5-blpyridimum  3-oxid
hexafluorophosphate (35 mg, 0.09 mmol), and triethylamine (16 mg, .15 mmol) n NN-
dimethytformamide (2 mL) was stirred at room temperature for 2 hours. The reaction mixture was
purified by prep-HPLC {(Column: Welch Xtimate 21.2 x 250 mum C18, 10 pum, Mobile Phase: A:
water {10 mM ammonium bicarbonate}, B: acetomtrile; B%: 30%-70% in 15 mun)} to give 4-

hydroxy-N-(6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-vhpyridin-3-y13-3 4-dihydro-14-
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pyrane{3 4-clpyridine-8-carboxamide (3.9 mg, 0.009 mmol, 11%) as a vellow solid. 'H NMR (500
MHz, DMSO-ds} 8 10.93 (s, 1H), 9.06 - 8.92 {m, 2H), 8.86 (d, /=24 Hz 1H), 865 (d, /=49
Hz 1H),829(dd, J=193,2.1 Hz, 2H), 776 (d, /=48 Hz, 1H), 694 (q, /= 4.8 Hz, 1H), 664
{s, 1H}, 5.88¢d,.J =67 Hz, 1H), 519 - 505 (m, 2H}, 4.64 {dd, /=122, 6.5 Hz, 1H}, 3.98(dd, J
= 112,51 He, 1H), 358 (dd, J=11.2, 7.2 Hz, 1H), 2,88 {d, /= 5.0 Hz, 3H}, 2.48 (s, 3H). MS
(ESTy m/z 4431 [M+H]"

Example 104. Synthesis of 5-(2-hydrexypropan-2-yi}-N-{6-methyi-5-(7-(methylamino}-1,6-

naphthyridin-3-ylipyridin-3-yhnicotinamide (Compound 113)
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[0958] Step 1. A solution of ethyl S-{(2-hydroxypropan-2-yUnicotinate {80 mg, 0.38 mmol} and
sodium hydroxide (18 mg, 0.76mmol} i methanol (3 mL) and water (1 mlL) was stirred at room
temperature for 2 hours. The solvent was evaporated under reduced pressure. The residue was
diluted with water {S mL) and adjusted to pH = 3 by adding 1 N hydrochloric acid stowly. The
mixture was extracted with ethyl acetate (10 mL x 3). The combined organic phases were dried
over sodium sulfate, filtered, and concentrated under reduced pressure to give 35-{2-
hydroxypropan-2-yhnicotinic acid (50 mg, 0.28mmol, 74%} as a vellow solid M8 (ESH m/z 182.2
IVHHT

[0959] Step 2. A solution of 5-(2-hydroxypropan-2-yhmicotimie acid (30 mg, 0.17mmol}, 3-(5-
amino-Z-methyipyridin-3-y)-N-methyl-1,6-naphthyridin-7-amine (45 mg, 017 mmol), 1-
[bis(dimethylaminoimethylene]-1H-1,2,3-triazolof4, S-bipyridimum 3-oxid hexafluorophosphate
{99 mg, 026 mmol} and N N-dusopropylethylamine (66 mg, .51 mmol} i NN-
dimethyiformamide (3 ml) was stirred at room temperature for 2 hours. The mixtwre was
quenched with brine (10 mL} and extracted with ethyi acetate (10 mL x 3}. The combined organic
phases were dried over sodium sulfate, filtered, and concentrated under reduced pressure. The
residue was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm €18, 10 um, Mobile
Phase: A: water (10 mM ammonium bicarbonate}, B acetonitrile; B%: 309%-70% in 15 min} to

give 5-(2-hydroxypropan-2-y1}-N-(6-methyi-5-(7-(methylamino)-1.6-naphthyridin-3-yhpyridin-
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3-yljnicotinamide (20.0mg, 0.046 mmol, 28%; as a yellow solid. 'H NMR (500 MHz, BMSO-de)
1068 (s, 1H), 9.12-8.95 (m, 2H), 8.94-8.81 (i, 3H), 8.50-8.24 (m, ZH}, 816 (4, /=22 Hz, 1H},
696(d, /=49 Hz 1H)}, 6.64 (5, 1H)}, 5.35(d, /=443 Hz, 1H), 288(d, ./ =49 Hz, 3H), 2.51 (5,
3H), 1.52 (s, 6H). MS (BST) m/z 429.1 [M+H]"

Example 105, Synthesis of 4-(2-(difluoromethoxy)propan-2-yl)-N-{&-methyl-5-{7-
{methylamino}-1,6-naphthyridin-3-yhpyridin-3-ylipicolinamide (Compound 114}

!
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[09601 A solution of 3-(5-anuno-Z-methyvlpyridin-3-yD-N-methyl-1,6-naphthyridin-7-amine (32

FHoN

mg, 0.12 muuol), 4-(2-(diflucromethoxy)propan-2-vljpicolinic acid (33 mg, 0.14 mmol}, 1-
[bis{(dimethylaminoimethylene]-1H-1,2 3-triazolof4, 5-blpyridinium 3-oxid hexaflucrophosphate
(68 g, 018 mmol), and NAN-disopropvlethvlamine (62 mg, 048 mol) in NN-
dimethyHormanude (3 mL) was stured at 25 °C for 3 hours. The reaction mixture was purified by
prep-HPLC {Coluron: Welch Xtimate 21.2 x 250 mun C18, 10 pm, Mobile Phase: A water {10
mM ammoniurn bicarbonate), B acetorutride; B%: 30%-70% in 15 mun) to afford 4-(2-
{ditluoromethoxypropan-2-y1-N-{6-methyl-5-( 7-(methylamino)-1,6-naphthynidin-3-yHpyndin
3-ylipicolinamide (18.9 mg, 0.04 mmol, 33%) as a vellow solid. 'H NMR (400 MHz, DMSO-ds)
511.01 €8, 1H}, 906 (d, .J =23 Hz, 1H), 9.00 {s, 1), B87(d, /=23 Hz, 1H), 879 (d, /=51
Hz, 1H}, 832 (t, J =26 Hz, 2H), 822 (d, J=16 Hz, 1H), 776 (dd, /=52, 1.8 He, 1H), 7.02-
6.61 (m, 3H), 2.88 (d, /= 4.9 Hz, 3H), 2.50 (s, 3H), 1.71 (s, 6H). MS (EST) m/z 479.0 [M+H]"

Example 106. Synthesis of 4-(1-amino-2,2,2-trifluoreethyl}-MN-(d-methyl-3-(7-(methylamino)-
16-naphihyridin-3-yiphenyi)picolinamide, {R}-4-(1-amino-2.2,2-trifluoroethyl)-N-(4-
methyl-3-(7-(methylamino)- Lé-naphthyridin-3-yijphenylipicolinamide, and (5)-4-(1-amino-
2,2,2-trifluoroethyl)-N-(4-methyl-3-(7-(methylamino)-1,6-naphthyridin-3-
yhphenylpicolinamide (Compounds 117, 115, and 116)
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(09617 Step 1. A solution of 4-(1—amino,—2,2,2~Uiﬂucroe{hyﬂ}picoiinic.‘.. acid (120 mg, 0.55 mumol},
3-(5-amino-2-methylphenyl}-V-methyl-1,6-napbthyridin-7-amine (144 mg, 055 mwmol}, 1-
[bis{dimethylanminoymethylene]-1H-1,2 3-triazolof4, S-blpyridinum 3-oxid hexafluorophosphate
(313 mg, 0.83 mmol}, and N N-dusopropylethylaraine (0.2 o) in N N-diroethylforroanude {5 mk.)
was stired at room teraperature for 12 hours. The reaction was dituted with ethy! acetate {50 mlL),
washed with water (20 mLl) and brine (20 rol), dried over sodium sulfate, filtered, and
concentrated. The residue was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm
C18, 10 um, Mobile Phase: A: water (10 mM ammonium bicarbonate}, B: acetonirile, B%: 30%-
70% in 15 min} to afford 4-(T-amino-2,2 2-triflucroethyl3-N-(4-methyl-3-(7-(methylamino}-1,6-
naphthyridin-3-yl}phenylpicolinamide (50 mg, 0.11 mmol, 20%) as a yellow solid. 'H NMR (400
MHz, DMSO-ds) 6 10.69 (s, 1 H), 897 (s, 1 H), 883 (d, J = 1.6 Hz, 1H}, 876 {d, /= 4.0 Hx,
1H), 831 (s, 1 H}, 824 (d, J= 1.6 Hz, 1H), 7.92-7.81 (m, 2 H), 7.81 (d, /= 4.0 Hz, 1H}, 7.36 (d,
J=68Hz 1H), 6.88-6.68 {m, 1 H), 6.63 (s, 1 H}, 478 (5, 1 H}, 2.88(d, J=4.0 Hz, 3H), 2.77 (s,
1H), 1.99 (s, 3 H). MS (ESI) m/z 467 1 [M+H]"

(09621 Step 2. The enantiomers of 4-(1-amince-2,2 2-trifluoroethy]}-N-{4-methyl-3-(7-
(methylamino)-1,6-naphthyridin-3-vhphenyhpicolmamide (30 mg, 0.11 mmol) were separated by
chiral prep-HPLC (Instrument: Gilson-281; Column: AY 20 x 250 mm, 10 pm (Daicel); Mobile
phase: n-hexanes {0.1% diethvlamine)/EtOH {0.1% diethylamine) = 10/90; Detection wavelength:
214 nm} to afford the first eluting enantiomer (retention tune 6.7 min) which was arbitraridy
assigned as (8¥-4-(1 -anuino-2,2, 2-triflyoroethy )-N-(4d-methyl-3-(7-(methylamino}-1,6-
naphthyridin-3-yl)phenyl)picolinamide { 18.7 mg, 0.040 mmol, 37%). 'H NMR (400 MHz,
DMSO-ds) 6 10.71 {s, TH), 898 {5, 1H}, 883 (d, /J=12Hz 1H),877¢l, J=48Hz 1H), 832
(s, 1H), 8.26 (s, 1H), 7.93-7.81 (m, 2H), 7.81 (d, /= 4.2 Hz, 1H), 7.36 (d, J = 8.2 Hz, 1H), 6.93-
6.91 (m, 1H), 6.63 (s, 1H), 484 (s, 1H), 2.88(d, /7=4.§ Hz, 3H}, 3.18 {5, 3H). MS (EST) m/z 467 1
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IMAHT

and the second eluting enantiomer {retention time 12.5 min} which was arbitrarily assigned as (R)-
4-(1-amino-2,2 2-triflucrosthyl-N-(4-methyl-3-(7-(methylamino}- 1, 6-naphthyridin-3-
yi}phenyl)picolinamide (11.6 mg, 0.025 mmol, 23%) as a yellow solid. 'H NMR (400 MHz,
DMSO-ds) § 10.69 (s, 1H), 8.97 (s, 1H), 8.83 (d, J = 1.2 Hz, 1H), 8.77 (d, /= 4.8 Hz, 1H), 8.32
(s, 1H), 8.26 (5, 1H), 7.93-7.81 (m, 2H), 7.81 (d, J= 4.8 Hz, 1H), 7.36 (d, J = 8.0 Hz, 1H), 6.93-
6.91 {m, 1H), 6.63 (s, 1H), 4.84 (s, 1H), 2.88 (d, J=4.8 Hz, 3H), 3.18 (s, 3H). MS (ESI) mv/z 467.1
IMHHT

Example 107, Synthesis of 2-{difluoromethyl}-3-methoxy-N-(6-methyl-5-(7-(methylamino)-
1,9-naphthyridin-3-vljpyridin-3-yl)isonicotinamide {Compound 118}

H
N

= [/‘\\T’ ~
HEN\“\/X 2 N "
Tj’ | NN Nﬂ y 2N l tﬁ/““\
NN L : ;
ST N CooH Ry N N 2N
P HATU, EtN, DMF FHCT Y Y V\\’/
- -~ 0 Q\fo'\\

(09631 A mixture of 2-{difluoromethy!}-3-methoxyisonicotinic acid (25 mg, 0.12 mmol}, 3-(5-

5y
a2

amino-2-methyipyridin-3-y)-N-methyl-1,6-naphthyridin-7-amine mg, .12 mmol), 1-
[bis(dimethylaminomethylene]-1H-1,2, 3-triazolof4, S-bipyridimum 3-oxid hexafluorophosphate
{56 mg, 0.15 mumol), and triethylamine (37 mg, 0.37 mmol} in N AN-dimethylformamide (Z ml.}
was stirred at room temperature for 2 hours. The reaction mixture was purified by prep-HPLC
{Column: Welch Xtimate 21.2 x 250 mn C18, 10 um, Mobile Phase: A: water (10 mM amyponium
bicarbonate}, B: acetoniirile; B%: 30%-70% i 15 min} to give 2-(difluoromethyl}-3-methoxy-N-
{O~methyl-5-{7-(methylamino)-1,6-naphthyridin-3-yljpyridin-3-yhisonicotinamide (31.3 mg, 0.07
mmol, 58%;) as a yellow solid. "H NMR (500 MHz, DMSO-ds) 5 10.95 (s, 1H), 9.00 (s, 1H), 885
{d, /=23 Hz 1H), 878 (d, /=24 Hz, 1H}, 857 (d, /=47 Hz 1H), 831 (d, /=23 Hz, 1H},
BI12(d, J=24Hz 1H), 778(d, J=47Hz, 1H), 717 (t, /=536 Hz, 1H), 6.94 (d, /= 5.0 Hz,
1H), 6.63 (s, 1H), 3.90 (s, 3H), 2.87 (d, /= 4.9 Hz, 3H}, 2.49 (5, 3H). MS (ESI) m/z 451 .2 [M+H]"

Example 108, Synthesis of 4-isopropyl-N-{6-methyi-5-(7-(methylamino}-1,6-naphthyridin-3-
yhpyridin-3-ylpicelinamide {Compound 119)
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(09641 A solution of 4-isopropyipicolinic acid (56 mg, (.34 mmol}, 3-(S-ammno-2-methylpynidin-
3-yD-N-methvi-1,6-naphthynidin-7-amine {53 mg, 0.2 mmol), 1-{bis{dimethylammojmethylene]-
1H-1,2 3-triazolof4, 5-blpyridinium 3-oxid hexaftuorophosphate (193.8 me, 0.51 mmol), and N N-
diisopropylethylamine (131.6 mg, 1.02 mmol) in N N-dimethylformanude (3 mL) was stirred at
room temperature for 2 hours. The reaction solution was pusified by prep-HPL{L (Column: Xbridge
21.2 x 250 mm C18, 10 pm, Mobile Phase A: water {10 mM ammonium bicarbonate}, B:
acetontirile} to give 4-isopropyl-N-{G-methy-5-(7-{methylaming)-1,6-naphthyridin-3-ylpyridin-
3-ylipicolinamide {11.4 mg, 0.028 mmol, 8%} as a vellow solid. 'H NMR {500 MHz, DMSO-ds)
510,92 (s, 1H), 9.12-8.93 {m, ZH), 8.87 (d, J = 2.2 Hz, 1H), 8.65 (d, J = 5.0 Hz, 1H), 8.31 (dd, /
=538, 2.1 Hz, 2H), 8.05 (s, 1H), 7.59(d, J = 5.0 Hz, 1H), 6.94 (d, J= 5.0 Hz, 1H), 6.64 (s, 1H),
3.06(dt,.J=13.9, 7.0 Hz, 1H), 2.88 (d,.J = 5.0 Hz, 3H), 2.49 (s, 3H), 1.26 (d, J= 6.9 Hz, 6H). MS
(EST) nv/z 413.1 [M+H]”

Example 109, Synthesis of J-methyl-V-{6-methyl-3-(7-(methylamino}-1,6-naphthyridin-3-
yhpyridin-3-yi)-4-(trifluoromethylpicolinamide (Compound 124}

sy Ahe ot
L( \ﬂ/ '\ N /;é\
j( \.-/\\N
\E \j/L I ] 3 taN ""GC /\TJ\T \\/’\\/

109651 A solution of 3-methyl-4-(trifluoromethylipicolinie acid (40 mg, 0.20 mumol}, 3-(5-amino-

'\

2-methylpyndin-3-y1}-N-methyl-1,6-naphthynidin-7-amivse (83 mg, 020 mmol), 1-
[bis{dimethylamino)methylene]-1H-1 2 3-triazolof4, S-bipyridintum 3-oxid hexafluorophosphate
(228 mg, 0.60 mmol}, and triethviamine (0.2 mL} in N, N-dimethylformamide {3 mL} was stirred
at room temperature for 2 hours. The resulting mixture was purified by prep-HPLC (Column:
Welch Xtimate 212 x 250 mm Ci8, 10 um, Mobile Phase: A: water (10 mM ammonium
bicarbonate), B! acetonittile;, B%: 30%-70% in 15 mun) to afford 3-wmethyl-N-{(6-methyl-5-(7-
(methylamino)-1,6-naphthyridin-3-vhpyridin-3-yl-4-(triflucromethylipicolinamide (141 mg,
0.03 romol, 16%) as a yellow solid. "H NMR (500 MHz, DMSO-de) & 10.94 (s, 1H), 9.00 (s, 1H),
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8.88-8.85 (m, 2H), 8.79 (d, /= 5.0 Hz, 1H), 8.32(d,/=2.1 Hz, 1H), 8.20(d, /= 2.3 Hz, 1H), 7.91
(d,J = 5.0 Hz, 1H), 6.96-6.91 {m, 1H), 6.64 (s, 1H), 2.88 {d, J= 4.9 Hz, 3F), 2.59 (s, 3H), 2.49 (s,
3H). MS (ESI) m/z 453.0 [M+HT"

Example 118, Synthesis of N-methyl-3-(Z-methyl-5-({&-(trifluoromethyl}imidazo{l,5-
ajpyridin-3-yhamino)pyridin-3-yi)-1,6-naphthyridin-7-amine (Compound 121}

LA )
N M !}i’ f}i’% Rue M N FMB
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mewe (A NJIOTT mee (o
ol P Fo” A \L

N N
(09661 Step 1. A mixture of 3-(5-amino-2-methylpyridin-3-y1}-N-(4-methoxybenzyl}-N-methyl-
1,6-naphthyridin-7-amine {500 mg, 1.3 mmol} and 1,1'-thiccarbonyldipyridin-2{(1H}-one (600 mg,
2.6 mmol} in dichloromethane (20 mb) was stirred at room temperature overnight After
completion, the reaction mixture was concentrated. The residue was purified by flash
chromatography (silica, dichloromethane/methanol = 4/1) to afford 3-(5-isothiocyanato-2-
methylpyridin-3-y13-N-(4-methoxybenzyl)-N-methy!l-1,6-naphthyridin-7-amine {490 mg, 1.15
mmol, 88%) as a yellow solid. MS (ESI} m/z 4282 [M+HT"

[09677 Step 2. A mixture of 3~(5-1sothiocyanato-2-methylpyridin-3-y1}-N-{4-methoxybenzy!}-N-
methyl-1,6-naphthyridin-7-amine (60 mg, 014 mmol} and (3-(nfluoromethyl}pyridin-2-
yviymethanamive (74 mg, 0.28 momol} tn 1 4-dioxane (3 mL) was stured at 90 °C for 2 bours. After
cooling to room temperature, the reaction solution was concentrated. The residue was purified by
flash chromatography (silica, dichloromethane/methanol = 4/1) to afford 1-(5-(7-((4-
methoxybenzyD{methyDanuno)-1,6-naphthyridio-3-y1)-6-methylpyridin-3-yH-3-((3-
{trifluoromethyDpyridin-2-yhmethylithiourea {60 mg, 0.01 nunol, 71%) as a yellow solid. MS
(EST) m/z 603.9 [M+HT

[0968] Step 3. A nuxture of 1-(3-(7-({4-methoxybenzyl{methyljamino}-1,6-naphthyridin-3-y1)-
6-methylpyridin-3-yH-3-(G-(rifluoromethy Dpyridin-2-vhmethyDthicurea {60 mg, 0.01 mumol)
and N,N-dicyclohexylcarbodiimide (31 mg, 0.21 mmol}) in toloene (3 mL) was heated at reflux for

2 hours. After cooling to room temperature, the reaction solution was concentrated. The residue

343
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was purified by flash chromatography (silica, petroleum ether/ethy! acetate = 4/1) to give N-{4-
methoxybenzyl)-N-methyl-3-(2-methyl-5-{{&-(trifluoromethyi}imidazo{ 1, S-a]pyridin-3-
yvhaminojpyridin-3-yi)-1,6-naphthyridin-7-amine (50 mg, 0.088 mmol, 88%) as a yellow solid.
MS (EST) m/z $70.1 [MH+H]

[09691 Step 4. A solution  of  N-(4d-methoxybenzy-N-methyl-3-(2-methyl-5-{(8-
{(triflucromethy imidazo[1, 5-alpyridin-3-ylammo)pyridin-3-y1)-1,6-naphthyridin-7-amine (50
mg, 0.088 mmol) in triflucroacetic acid (5 mL} was stirred at 40 °C for 1 hour. The reaction
mixture was concentrated and the residue was purified by prep-HPLC {Column: Waters Xbridge
150 x 25 mm, 5 um, Mobile phase: A: water (0.05% ammonia hydroxide v/v}, B: acetonitrile; B%
30%-57% 1n 10 min} to give N-methyl-3-(2-methyl-5-{(8-(trifluoromethyljimidazol 1, 5-alpyndin-
3-yhaminopyridin-3-y1}-1,6-naphthyridin-7-amine (28.1 mg, 0.062 mmol, 71%) as a yellow
solid. 'H NMR (400 MHz, DMSO-de} & 933 (s, 1H), 8.98 (s, 1H), 8.83 (d, /=2.1 Hz, 1H), 8.62
(d,/=22Hz 1H),834(d, /=74 Hz, 1H), 828 (s, 1H), 7.99(d, /=21 Hz, 1H}, 7.26 (s, 1H),
T13(d, 7=0THz, 1H), 693, /=50Hs 1H), 6730, 7=70Hz, 1H),6.63 (s, 1H), 287 (d, J
= 4.8 Hz, 3H), 2.43 (5, 3H). MS (EST) m/z 450.1 [M+H]"

Example 111. Synthesis of N-(6-methyl-5-(7-(methylamino)-1,6-naphthyridin-3-ylpyvidin-
3-yh-d-(2,2,2-trifluoro-1-methexyethyl)picolinamide (Compound 122

o TMSCFs, KoCO3, Mal, Pa{dppfiCly CHzCly,

F Eq CsF, THF 7 N CHCN J’\ EtgN, EtOH, 90°C J\
A5 . F3c\}/\ N, FiC A FeCo_ v)\ O
o] OH

eeh
LIOH, THF CN - I/\f M "%\N \C\T
. Fac\r SN (,OH FaC.o r, Ny /Kﬂ /§j\ N

OhMe ) HATU, DMF, DIPEA

OMe

{ Step 1. To a solution of 2-bromoisonicotinaldehyde (2000 mg, 10.75 mmoi) and cesium
fluonidde (1634 mg, 1075 mmol} in  tetrabydrofuran (10 mi) was added
{triftuoromethybitrimethylsiiane (15327 mg, 1075 mmol} at room temperature. After stirning at
room temperature for 4 hours, the reaction mixture was quenched with water (20 mL) and extracted
with ethyl acetate {30 mL x 2). The combined organic phases were concentrated and purified by
flash chromatography {silica, petroleum ether/ethy! acetate = 3/1} to give 1-{2-bromopyridin-4-

v13-2,2 2-trifluorcethan-1-0! (2000 mg, 7.81 mmol, 73%;) as a colorless oil. MS (ESI} m/z 256.0
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IMAHT

[09711 Step 2. A solution of 1-{2-bromopyridin-4-y1}-2,2 2-triflucroethan-1-ol {2000 mg, 7.81
mmol}, indomethane (3327 mg, 23 43 mmol} and potasstum carbonate (3233 mg, 23 .43 mmol) in
acetonitrile {10 mL) was stirred at 25 °C for 16 hours. The reaction was quenched with ice water
(30 mi} and extracted with ethyl acetate (30 mL x 2} The combined organic phases were
concenirated and purified by flash chromatography (silica, petroleum ether/ethyl acetate = 1/1) to
give 2-bromo-4-(2,2, 2-triffuore- | -methoxyethylipyridine (1500 mg, 5.58 mmol, 71%) as a yellow
oil. MS (EST) nv/z 270.0 [M+H]

[09721 Step 3. A solution of 2-bromo-4-(2,2 2-triflucre- 1 -methoxyethy Dpyridine (300 mg, 1.12
mmol), 1,1'-bis{diphenylphosphino}ferrocene-palladium{li)dichloride dichloromethane complex
(90 mg, 0.11 mmol} and triethylamine (339 mg, 3.36 mmol} in ethanol (15 wl} was stirred at 90
°C for 16 hours under carbon monoxide atmosphere. The reaction was cooled to room temperature
and concentrated. The residue was dissolved in water (13 mb) and extracted with ethy] acetate (30
mk x 2). The combined organic phases were concentrated and purified by flash chromatography
(silica, petroleum ethev/ethyl acetate = 1/1) to give ethyl 4-(222-mfluoro-1-
methoxyethyDpicolinate (200 mg, 0.76 mmol, 69%) as a brown oil. M8 (EST) m/z 2641 [M+H]"
(09731 Step 4. A ovuxture of ethyl 4-(2.22-trifluoro-1-methoxyethy Dpicohnate (200 mg, 0.76
mmol) and hthwm hydroxide (64 mg, 1.52 mmol} in tetrahydrofuran (5§ mL) was stirred at room
temperature for 1 hour. The reaction muxture was exiracted with ethyl acetate (30 ml x 2). The
water laver was adjusted to pH = 4 with hydrochloric acid {6 N) and extracted with ethyl acetate
(30 mk x 2). The combined organic phases were concentrated to give 4-(2,2,2-trifluoro-1-
methoxyethyDpicobinic acid (150 mg, 0.77 mmol, 64%) as a brown ol MS (ESI} m/z 236.1
IMAHT

[0974] Step 8. A muxture of 4-(2,2 2-trifluoro-1-methoxyethylipicoliie acid (55 mg, 0.25 mmol},
3-{5~-amino-Z-methylpheny-N-methyl-1 6-naphthynidin-7-amme {66 mg, 025 mmol), 1-
[bis(dimethylaminomethylene]-1H-1,2, 3-triazolof4, S-bipyridinium 3-oxid hexafluorophosphate
{104 mg, 027 mmol), and NN-dissopropylethylamine {64 mg, 05 wmmol} in NN-
dimethytformamide (3 mL) was stirred at room temperature for 1 howr. The reaction mixture was
treated with water (50 mL). The precipitate was coliected by filtration, washed with water {5 mL)
and dned to give N-{6-methyl-5-(7-(methylamino)-1,6-naphthyridin-3-ypyridin-3-y}-4-(2,2,2~
trifluoro-1-methoxyethyl}picolinamide {46 mg, 0.10 mmol, 50%} as a vellow solid. 'H NMR (400

4
e
o
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MHz, DMSO-ds) 5 11.04 (s, 1H), 9.07-8.97 (m, 2H), 8.87 (t, J = 3.5 Hz, 2H), 8.32 (dd, J = 6.2,
2.2 Hz, ZH), 8.25 (s, 1H), 7.78 (d, J = 4.9 Hz, 1H), 6.96 (d, J= 5.0 Hz, 1H), 6.64 (s, 1H), 5.46 (q,
J=6.9Hz, 1H), 3.45 (s, 3H), 2.88 (d, /= 4.9 Hz, 3H), 2.50 (s, J = 3.4, 1.7 Hz, 3H). MS (ESI) mv/z
483.0 [M+H]

Example 112. Synthesis of N-{6-methyl-5-(7-(methylamine)-1,6-naphthyridin-3-ylpyridin-
3-y1)-2-(2,2,2-trifluoro-1-methoxyethylisonicotinamide {Compound 123)

TMSCFy, TBAF, CHal, K005, LIOH, CHOH, NA\
THF, 0-25°C DMF H,0
VJ\:TWY .......................... - FyCo, J\ ......................... - FaC\r/ R — - 3c\/\/\(0H

Q O._
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\[ \,/\ \“

F
HATU, DIPEA, DMF /1

(09751 Step 1. To a stirred solution of methyl 2-formylisonicotinate (330 mg, 2 mmol) and

N N

(trifluoromethytrimethylsilane (341 mg, 2.4 mmol) in tetrahydrofuran (5 mL) at 0 °C was add 1
M tetrabutylammoniom fluoride in tetrahydrofuran (0.1 mb, 0.1 mmol}. The reaction solution was
stirred at O °C for 30 minuies and then at room temperature for T hour. The reaction solution was
quenched with 1 N aqueous hydrogen chioride (2 mL}) and stirred 2 howrs at room temperature. 1
N agueous sodiom hydroxide was added to the solution until pH = 8 and extract with ethy! acetate
{50 mL x 3}. The combined organic layers were dried over anhydrous sodium sulfate, filtered, and
concentrate i vacuo. The residue was purified by flash chromatography (stlica, hexanes/ethyl
acetate = 5/1) to give methyl 2-(2,2 2-trifluoro-1-hydroxyethylhisonicotinate (260 mg, 1.1 mmol,
55%) as a colorless oil. MS (EST) m/z 236.2 [M+HT

(09761 Step 2, To a stirred solution of methyl 2-(2,2,2-trifluoro-1-hydroxyethyisonicotinate (260
mg, 1.1 mmol) and potassium carbonate (304 mg, 2.2 mmol} in tetrahydrofuran {6 mL)} at 0 °C
was added wdomethane (187 mg, 1.33 mmol). After stirring at room temperature for 16 hours, the
solvent was removed. The residue was purified by flash chromatography (silica, hexanes/ethyl
acetate = 6/1) to give methyl 2-(2,2 2-teifluoro-1-methoxyethylyisonicotinate (170 mg, 0.68 ramol,
62%) as a colorless oil. MS (EST) m/z 250.1 [M+H]"

(097771 Step 3. A muxture of methyl 2-(2,2 2-trifluoro-1~-methoxyethylisonicotinate (60 mg, 0.24

mmol) and g, 0.48 mmol) mmethanol (4 rol) and water (2 mL ) was stirred

346
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at room temperature for 1 hour. The organic solvent was removed. The residue was diluted with
water (2 mL), acidified with 1 N hydrogen chioride till no more precipitate formed and filtered.
The solid was washed with water (10 mb) and dried to give 2-(2,22-riflucro-i-
methoxyethylisonicotinic acid (50 mg, 0.21 mmol, 88%) as a white solid. MS (ESI) m/z 2361
IVAHHT

[0978] Step 4. A mxture of 2-(2.2 2-trifluoro-1-methoxyethyl)isonicotinie acid (50 mg, 0.21
mmol}, 3-(S-amino-Z-methylpyridin-3-y1}-N-methyl-1 6-naphthyndin-7-amime (56 mg, 021
mmol), 1-[bis{dimethyiaminomethylene}-1H-1,2 3-triazolo[4,5-blpyridinium 3-oxid
hexafluorephosphate (97 mg, 0.25 mmol}, and N N-dusopropylethylamine (55 mg, 0.42 mmol} in
N N-dimethylformamide (§ mL} was stirred at room temperature for 4 hours. The mixture was
purified by prep-HPLC (Column: Xbridge 21.2 x 250 mm C18, 10 um, Mohile Phase A: water (10
mM ammonium bicarbonate), B acetonmitrile) to give N-(6-methyl-5-{7-(methylamino}-1,6-
naphthyridin-3-yUpyridin-3-v1}-2-(2,2, 2-trifluoro-1-methoxyethyl}isonicotinamide (50 mg, 0.1
mmol, 49%) as a yellow solid. 'H NMR (300 MHz, DMSO-ds) & 10.87 (s, 1H), 9.02 (s, 1H), 8.91
~8.89 (m, 3H), 837 (s, 1H), 8.18 (s, 1F1), 8.09 (s, 1H), 8.02 (dd, J= 5.0 Hz, 1.5 Hz, 1), 7.03 (s,
1H), 6.64 (s, 1H), 5.22 (q, = 7.0 Hz, 1H), 3.48 (s, 3H), 2.89 (d,.J = 3.0 Hz, 3H), 2.55 (s, 3H). MS
(EST) m/z 483.1 [M+HT

Example 113, Synthesis of N-{(6-methyl-5-(7-(methylamino)-1,6-naphihyridin-3-ylpyvridin-
3-y-d-(2.2,2-trifluoro-1-hydroxyethyDpicolinamide (Compound 124)

Ay
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(09791 A solution of 4-(2,2 2-trifluoro~-1-hydroxyethylpicolinic acid (160 mg, 0.45mmol}, 3-(5-
amino-2-methylpyridin-3-yh-N-methyl-1,6-naphthyridin-7-amine (119 mg, 045 mmol), 1-
[bis{dimethyiammomethylens]-1H-1,2 3-triazolof4, 5-bipyridinium 3-oxid hexaflucrophosphate
(228 mg, 0.60 mmol), and N N-disopropylethylamine (174 mg, 1.35 mmol) in NN-
dimethyHformamide (5 ml} was stured at room temperature for 2 hours. The muxture was
quenched with brine (20 mL} and extracted with ethy! acetate {10 mL x 3}. The combined organic

phases were dried over sodium sulfate, filtered, and concentrated under reduced pressure. The
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residue was purified by prep-HPLC (Column: Welch Xtimate 21 2 x 250 mm C18, 10 pm, Mobile
Phase: A: water (10 mM ammonium bicarbonate), B acetonitrile; B%: 30%-70% 1n 15 min} to
give  N-(6-methyl-5-(7-{methylamino}-1,6-naphthyridin-3-ylpyridin-3-y1)-4-(2,2 Z-trifluoro-1-
hydroxyethyl)picolinamide (2.2 mg, 0.005mmol, 1%) as a vellow solid. 'H NMR (400 MHz,
DMSO-ds) § 11.02 (s, 1H), 9.04 (d, J = 2.4 Hz, 1H), 8.99 (s, 1H), 8.87 (d, /= 2.3 Hz, 1H), 8.83
(d, /=51Hz 1H), 832(dd, /=54, 22Hz 3H), 782 (d, /=46 Hz 1H), 697 (d, /=50 Hz,
1H), 6.64 (s, 1H), 5.52 (1, J= 7.4 Hz, 1H), 2.88 (d, J= 5.0 Hz, 3H), 2.51 (s, 3H). MS (ESD m/z
468.9 [MH+H]

Example 114, Synthesiz of (8)-2-({(1,1-difluoropropan-2-yhamine}-N-{(G-methyl-5-(7-
{methylamino}-1,6-naphthyridin-3-vlpyridin-3-ylinicotinamide and {R)-2-{(1,1-
difluoropropan-2-vhiamino)-N-{6-methyl-8-{7-(methylamino}-L.6-naphthyridin-3-
yhpyridin-3-yhnicotinamide (Compounds 125 and 126}
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(09801 Step 1. To a solution of 3-(5-amino-2-methyl-3-pyridyl}-N-[{4-methoxyphenyDmethyi]-
N-methyl-1 6-naphthyridin-7-amine (0.18 g, 0.47 mmol} in acetonitrile (2 mL) was added 2-[(2,2-
diftuoro-1-methyl-ethyllaminolpyridine-3-carboxylic acid (0.1 g, 0.47 mmol}, Chloro-N NN/, N'-
tetramethyHformanudinium  hexafluorophosphate  (TCFH, 026 p 093 mmol} and 1-
methylimidazole (0.15 g, 1.9 ramol). The moxture was stitred at 25 °C for 2 hours. On completion,
the reaction mixture was concentrated under vacuum. The residue was purified by reversed-phase
HPLC (0.1% formic acid condition} to give 2-{{(1,1~-dfluoropropan-2-yDamino}-N-(5-(7-({4-
methoxybenzyD{methyDanuno)-1,6-naphthyridin-3-y1)-6-methyipyridin-3-yDucotinanude (0.26
g, 95%; as a vellow solid. MS (EST) m/z $84.3 [M+H]"

[09811 Step 2. To a solution of 2-{(22-difluoro-1-methyl-ethyDamino-N-[5-[7-[(4-
methoxyphenyDmethyi-methyvl-amino]-1,6-naphthyridin-3-y1}-6-methyl-3-pyridylipyridine-3-

carboxamide (0.26 g, 0.45 mmol) in dichloromethane (3 mL} was added trifluoroacetic acid (1.5
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g, 14 mmol). The mixture was stirred at 25 °C for 1 hour. The mixiure was concentrated in vacuo
and the resulting residue was purified by reversed-phase HPLC (0.1% formic acid condition) to
give  2-{(1,1-difluoropropan-2Z-yhamino)-N-(6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-
yhpyridin-3-yhnicotinamide (0.18 g, 87%) as a vellow solid. M8 (ESI) m/z 4642 [M-+H]"
(0982 Step 3. The enantiomers of 2-((1,1-difluoropropan-2-yHamino}-N-{&-methyl-5-(7-
{methylamino)-1,6-naphthyridin-3-yDpyridin-3-vlnicotinamide {0.18 g} were separated by chiral
SFC (Column: ChiraiPak 1G 30 x 250 mm, 10 pm (Daicel); Mobile phase: CO:/MeQOH-acetonitrile
= 60/40; Detection wavelength: 214 nm} to afford the first eluting enantiomer {(retention time 1.3
min) which was arbitrarily assigned as (8)-2-((1,1-difluoropropan-2-yhamino)-N-(6-methyl-5-(7-
{methylamino)-1,6-naphthyridin-3-yDpyridin-3-yhnicotinamide (54 mg, 30%}) as a vellow solid.
'H NMR (400 MHz, DMSO-ds) § 10.50 (s, 1H), 899 (s, 1H), 8.85(d, /=24 Hz, 1H), 878 (d,J
=24 Hz 1H), 831 (d, /J=1.6Hz, 1H),827(dd, /=16, 48 Hz, 1H}, 823 - 814 (m, 2H), 8.11
(d, /=24Hz 1H), 6.94 (q, /=48 Hz, 1H), 678 (dd, /=438, 7.6 Hz, 1H), 6.63 (s, 1H), 6.34 -
5.90 (m, 1H), 479 - 4.62 (m, 1H), 2.87 (d, /=52 Hz, 3H), 2.48 (brs, 3H), 1. 22(d, /= 6.8 Hz,
3H). MS (EST) m/z 464.0 [M+H}";

and the second ehuting enantiomer {retention time 1.6 min} which was arbitranily assigned as (R)-
2-({1, 1-diftuoropropan-2-yharino)-N-(G-ruethy}-5-(7-(methylamino}-1,6-naphthyridin-3-
ylpyridin-3-vinicotinamide {65 mg, 36%) as a vellow solid. 'H NMR (400 MHz, DMSO-ds) &
10.50 (br s, 1H), 8.99 (s, 1H), 8.85(d, J=2.4 Hz, i), 878 (d,.J =24 Hz, 1H), 831 (d,J= 1.6
Hz, 1H), .29 - 8.24 (m, 1H), §.21 (dd,.J= 1.6, 7.6 Hz, 1H), 8.17(d, J=8.4 Hz, 1H), 8.11 (d, J =
2.4 Hz, 1H), 6.94 (q, J= 4.8 Hz, 1H), 6.78 (dd, J= 4.8, 7.6 Hz, 1H), 6.63 (5, 1H), 6.32 - 5.96 (m,
1H), 478 - 4.62 (m, 1H), 2.87 (d, J = 5.2 Hz, 3H), 2.48 (br s, 3H), 1.22 (4, J = 6.8 Hz, 3H). MS
{EST) m/z 464.0 [MAH]”

Example 115, Systhesis  of 4-(1-{difluoromethyheyclopropyl)-N-{4-methyl-3-{7-
{methylamino}-1,6-naphthyridin-3-yljphenyDpicolinamide (Compound 127}
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(00837 Step 1. A solution of methyl 2-(Z-chloropyndin-d-yljacetate (4 g, 21.6 munol),
diphenyl{vinvijsulfonium  trifluoromethanesulfonate (7.82 g 216 mmol} and 1,8
diazabicyclo[5.4.0undec-T-ene (6.56 g, 43.2 mmol} in dimethy! sulfoxide (40 mL) was stirred at
room temperature overnight. The mixture was poured into water (50 mL) and extracied with ethyl
acetate (S0 ml x 3). The combined organic phases were washed with brine, dried over sodium
sulfate, filtered, and concentrated. The residue was purified by flash chromatography (silica,
petroleum ether/ethyl acetate = 1/1} to give methyl 1-2-chloropyndin-4-vijcyclopropane-1-
carboxylate (4 g, 18.9 mmol, 88%) as a colorless oil. MS (ESIy m/z 212.2 [M+H]"

[0984] Step 2. To a solution of methyl 1-(2-chloropyridin-d-yhcyclopropane-1-carboxylate (5 g,
23.6 mmot) in tetrahydrofuran (50 mL} was added lithium aluminum hydride solotion (1.0 M
solution 10 tetrahvdrofuran, 35.4 ml) dropwise at room temperature. After stirring at room
temperature for 2 hours, the reaction solution was poured into ice water (50 mL} and adjusted to
pH 5.0 with dilute hydrochloric acid. The mpxture was extracted with ethyl acetate (50 mL » 3).
The combined organic phases were washed with brine (50 mL), dried over sodium sulfate, filtered,
concentrated and purified by flash chromatography (silica, petroleum ether/ethyl acetate = 1/2) to
give {1-{2-chloropyridin-4-ylicyclopropylimethanol (2.1 g, 11.47 mamol, 48%) as a colorless oil.
MS (BST) m/z 184.1 [M+H]

[0985] Step 3. A solution of (1-{2-chloropyridin-4-vhcyclopropylimethanol {900 mg, 4.91
mmol), potassium bromude (117 mg, 0.98 mumol), sodium bicarbonate (83 mg, 0.98 numol), 2,2,6,6-
tetramethyl-1-pipetidinyloxy (77 mg, 0.5 mamol}, and sodium hypochlorite (545 mg, 1.48 mumol)

m dichloromethane (10 rol.) and water {2 ml.) was stirred at room temperature for 2 hours. The
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reaction mixture was concentrated. The residue was purified by flash chromatography (silica,
petroleum ether/ethyl acetate = 1/1) to give 1-(2-chloropyridin-4-ylicyclopropane-1-carbaldehyde
(500 mg, 2.76 mmol, 56%) as a colorless oil. MS (EST) m/z 182.1 [M+H}"

[0986] Step 4. A solution of 1-(2-chloropynidin-d-ylicyclopropane-1-carbaldehyde {500 mg, 2.76
mmol} and diethylaminosulfur trifluoride (888 mg, 5.52 mmol} in dichloromethane (10 mL} was
stirred at room temperature overnight. The mixture was treated with saturated aqueous sodium
bicarbonate (30 mL) and extracted with dichloromethane (30 mL x 3). The combined organic
phases were washed with brine (30 mL)}, dried over sodium sulfate, filtered, concentrated and
purified by flash chromatography (10% ethy! acetate in petroleum ether) to give 2-chloro-4-(1-
{diflucromethylcyclopropylipyridine (5.7 g, 14 mmol, 81%}) as a vellow otl. MS (ESH nv/z 204.1
IMAHT

[0987] Step 5. A solution of 2-chloro-4-(1-{(difluoromethyhicvciopropyhipyridine (300 mg, 1.47
mmol), 1,1-bis{diphenyiphosphino)ferrocene (163 mg, 0.3 mmol), palladium (11} acetate (34 mg,
0.15 mmol) and triethylamive (445 mg, 441 mmol) i ethanol (5 ml.} and dimethyl sulfoxide(S
mbL} was stirred at 80 °C overmight under carbon monoxide atmosphere. After cooling to room
temperature, the mixture was poured into water (30 mL) and extracted with ethyl acetate (30 mL
% 3). The combined organic phases were washed with brine (30 mL)}, dried over sodium sulfate,
filtered, concentrated and purified by Hash chromatography (20% ethyl acetate in petroleum ether)
to give ethyl 4-(1 -{difluoromethyl}eyclopropylpicolinate (150 mg, 0.62 mmol, 42%) as a yellow
oil. MS (EST) nvz 242.1[M+H]"

[0988] Step 6. A solution of ethyl 4-(1-{difluoromethyl)eyclopropyDpicolinate (150 mg, 0.62
mmol} and lithism hydroxide (74.4 mg, 0.95 munol) in tetrahydrofiwan (3 mL) and water(3 mL)
was stirred at room temperature overnight. The reaction mixture was quenched with water (10 ml.)
and extracted with ethyl acetate {10 mL). The aqueous phase was adjusted to pH = 4.0 with dilute
hydrochloric acid and extracted with ethyl acetate {10 mL x 3). The combined organic phases were
dried over anhydrous sodium sulfate, filtered, and concentrated 1o give 4-(1-
{difluoromethyl)cyclopropylipicolinie acid (130 mg, 0.61 mmol, 98%) as a white solid, which was
used without further purification. MS (ESI) m/z 214.3 [M+H]"

[0989] Step 7. A muxture of 4-(1 -(difluoromethy ey clopropyhpicolinic acid (30 mg, 0.14 mmol},
3-(S-amino-2-methylphenyl}-N-methyl-1,6-naphthyridin-7-amine (37 mg, 014 mmol}, 1-

[bis{dimethylaminoymethylene]-1 H-1,2, 3-iriazolo[4,5-blpyridinaum 3-oxid
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hexafluorophosphate(106 mg, 0.28 mmol), and N, N-ditsopropylethylamine(54 mg, 0.42 mmol} in
N N-dimethylformamide (1 mL} was stirred at room temperature for 2 hours. The reaction was
purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile Phase: A
water (10 mM ammonium bicarbonate), B: acetonutrile; B%: 30%-70% in 15 min) to give 4-(1-
(difleoromethyl)eyclopropyl}-N-{4-methyl-3-(7-(methylamino}-1,6-naphthyridin-3-
yiiphenyljpicolinamide (5.4 mg, 0.01 mmol, 8%} as a yellow solid. 'H NMR (400 MHz, DMSO-
de) 5 10.70 (s, 1H), 8.98 (s, 1H), 8.83(d, /= 2.4 Hz, 1H), 8.68 (d, /= 5.2 Hz, 1H), 8.24(d, /= 2.4
Hz 1H), 8.12(d. J= 1.2 Hz, 1H), 7.92(d, J = 2.4 Hz, 1H), 7.89-7.87 (m, 1H), 7.62-7.60(m, 1H),
7.35(d, J=84Hz iH), 790-7.8%m, 1H}, 6.62(s, 1H), 6.05(t, /=556 Hz, 1H), 2.86(d, /=43
Hz, 3H), 2.29(s, 3H), 1.22-1.19(m, 4H). MS (ESI) m/z 460.0 {M+H]‘*

Example 116, Synthesis of  4-(1-{difiuoromethylcyclopropyl)-N-(G-methyl-5-(7-
{methylamino}-1,6-naphthyridin-3-vhpyridin-3-ylipicolinamide (Compound 128}

H
/N\/-'\\[/N

i\kw LA _\]/L © U

HATU, DHPEA, DMF
CHE; Q CHF,

(09901 A muxture of 4-(1 ~((iiﬂuorc)meLhyl)cyciopmpyl)pimiinic acid (30 mg, 0.14 mmol}, 3-(5-
amino-2-methyipynidin-3-y1)-N-methyl-1,6-naphthyridin-7-amine (37 mg, 014 mmob), 1-
[bis(dimethyiaminoimethylene]-1H-1,2,3-trazolof4, S-bipyridimum 3-oxid hexafluorophosphate
{106 mg, 028 mmol), and NN-disopropylethyvlamine (54 wmg, 042 mmol) m NN-
dimethyHormamide (1 ml} was stirred at room temperature for 2 hours. The solution was punified
by prep-HPLC {Column: Welch Xtimate 21.2 x 250 mm C18, 10 um, Mobile Phase: A: water {10
mM ammonwum  bicarbonate), B acetomitrile; B%: 30%-70% i 15 mun} to give 4-(1-
{difluoromethylicyclopropyl}-IV —(6—m§:thyl— 5-(7-(methylamino}-1,6-naphthyridin-3-ypyridin-3-

ylipicolinamide (18.3 mg, 0.04 mmol, 28%) as a vellow solid. 'H NMR {400 MHz DMSO-ds) 6
10.98 (s, 1H), 9.05(d, J = 2.0 Hz, 1H), 899 (s, 1H), 8.806(d, /=28 Hz, 1H), 8.71{d, /= 5.2 Hz,
1H), 8.33-8.30(m, 2H), 8.14(d, J = 1.2 Hz, 1H), 7.64-7.62(m, 1H), 6.99-6.96(m, 11), 6.63 (s, 1H),
6.06 (t, J = 55.6 Hz, 1H), 2.87(d, J = 4.4 Hz, 3H), 2.51(s, 3H), 1.32-1.20(m, 4H). MS (EST) m/z
461.1 [M+HT
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Example 117, Synthesis eof (8)p-N-{4-methyi-3-(7-(methylamine)-1,6-naphthyridin-3-
yipheny}-5-(2,2,2-trifluere-1-hydroxyethynicotinamide and {R}-N-{4-methyi-3-(7-
{(methylamins}-1,6-naphthyridin-3-vi)phenyl)-5-(2,2,2-trifluore-1-

hydroxyethylnicotinamide {Compounds 129 and 1306}
PMB
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[09917 Step 1. A solution of 3-(S-amino-2-methyiphenyl}-N-(4-methoxybenzyl})-N-methyl-1,6-
naphthyridin-7-amine (100 mg, 0.26 mmol), 5-(2,2,2-triflucro-1-hydroxyethyhnicotinic acid (64
mg, 0.29 mumol), 1-[bis{dimethylaminoymethylene]-1H-1,2 3-triazolo{4,5-blpyridimum 3-oxid
hexaftuorophosphate (148 mg, 0.39 mmol) and N, N-diisopropylethylamine (134 mg, 1.04 mmol)
m N N-dimethviformamide (S mwl) was stired at 25 °C for 3 hours. The reaction mixture was
purified by prep-HPLC {(Coluron: Welch Xtimate 21.2 x 250 mm C18, 10 um, Mobile Phase: A:
water {10 mM ammoniuro bicarbonate), B: acetonurile; B%: 30%-70% in 15 min) to afford N-(3-
(7—((4-meﬂ1oxybenzyi}(methyi)amim}}-I,6~naphthyridin—3~ N-d-methyiphenyl}-5-(2,2,2-
trifluoro-1-hydroxyethyDmceotinamide (90 mg, 0.18 munol, 58%) as a yellow solid. MS (ESIy m/z
588.2 [M+H]"
[0962] Step 2. The enantiomers of N-(3-(7-{{4-methoxybenzyli{methylamino}-1,6-naphthyndin-
3-yl-4-methyilpheny}-5-(2.2, Z-trifluoro-1 -hydroxyethyhncotinamide {30 mg, 0.15 mmol} were
separated by chiral SFC (Instrument: SFC-150 (Waters);, Colomn: AS 20 x 250 mm, 10 um
{Daicel), Mobile phase: CO»/MeOH (0.2% methanol ammona) = 55/45; Detection wavelength:
214 nm} to afford the first eluting enantiomer {(retention time 5.3 mun) which was arbitranily
assigned as (SY-N-(3-(7-({4~-methoxybenzyl}{methy Damino)-1,6-naphthyndmn-3-y1}-4-
methylphenyl}-5-(2,2, 2-trifluoro-1-hydroxyethyDnicotinamide {20.4 mg, 0.044 mmol} as a yellow
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solid. MS (ESI} m/z 588.2 [M+H]",

and the second eluting enantiomer {retention time 6.8 mun} which was arbitrarily assigned as (R)-
N-(3-(7-({4-methoxybenzyl {methyDamino)-1,6-naphthyridin-3-y}-4-methyiphenyl}-5-(2,2,2-
trifluoro-1-hydroxyethylnicotinamide (20.7 mg, 0.044 mmol) as a yeliow solid. MS(ESI) m/z
S88.2 [M+H]

(09931 Step 3. A solution of (8)-N-{3-(7-({4-methoxybenzyl}{methyDamine}-1,6-naphthyridin-3-
viy-4-methyviphenyl}-5-(2.2, 2-trifluore-1-hydroxyethy Doicotinanude (42 mg, 0.071 mmeol)
trifluorcacetic acid (S mb} was stirred at 25 °C for 3 hours. The reaction mixture was concentrated
and purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile Phase:
A water {10 mM ammonium bicarbonate}, B: acetonitrile; B%: 30%-70% in 15 min} to afford
{(S)-N-(d-methyl-3-(7-(methylamino)-1,6-naphthyridin-3-ylipheny}-5+(2,2 2-trifluoro-1 -
hydroxyethyljnicotinamide (20.4 mg, 0.044 mmol, 62%) as a yellow solid. 'H NMR (400 MHz,
DMSO-ds) 5 10.59 (s, 1H), 917 (d, /=20 Hz, 1H), 899 (s, 1H), 886 (d, /=17 Hz, 1H}, 882
{d,J=23Hz 1H), 842 (s, 1H), 824 (d, /=20 Hz, 1H), 780-7.72 (m, 2H), 737 (d, /=90 Hg,
1H), 7.23 (d, 7= 5.8 Hz, 1H), 6.91 (q, /=49 Hz, 1H), 6.63 (s, 111, 5.51-5.42 (m, 1H), 2.87 (4, J
= 4.9 Hz, 3H), 2.29 (s, 3H). M8 (EST) m/z 468.1 [M+H]"

[0994] Step 4. A solution of (R)-N-{3-(7-({4-methoxybenzyl}{methyDarmino)-1,6-naphthyridin-3-
vi}-d-methylphenyl}-5-(2,2,2-trifluoro- 1-hydroxyethyDnicotinamide (40 mg, 0.068 mmol) m
2,2 2-trifluorcacetic acid (5 ml} was stured at 25 °C for 3 hours. The reaction nuxture was
concentrated and purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm €138, 10 um,
Mobile Phase: A: water (10 mM aromonium bicarbonate), B! acetonitrile; B%: 30%-70% in 15
min)  to  afford  {(R)3-N-{4-methyl-3-(7-{methylammo}-1,6-naphthyridin-3-yDipheny}-5-(2,2,2-
triftuoro-1-hydroxyethyDnicotinamide (20.7 mg, 0.044 mmol, 65%) as a yellow solid. H NMR
{400 MHz, DMEO-ds) 8 10.59 {5, 1H}, 2.17 (s, 1H), 8.99 (5, 1H)}, 884 (d, /= 13.9 Hz, 2H}, 842
{s, 1HY, 824 s, 1H), 7.76 (s, 2H), 7.37(d, J= 8.9 He, 1H}, 7.24 (d, J= 5.7 Hz, 1H), 6.95-6.85 (m,
1H}, 6.63 (s, 1H), 5.52-5.40 (m, 1H}, 2.87(d, .J = 48 Hz, 3H}, 2.29 (s, 3H). MS (ESI) m/z 468.1
VAT

Example 118. Synthesis of (R)p-N{6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-
yhpyridin-3-yi)-4-(2,2,2-trifluoro-1-hydroxyethylpicolinamide and (S}N-{6-methyl-5-(7-
{methylamino}-1,6-naphthyridin-3-yljpyridin-3-y)}-4-(2,2,2-trifluore-1-
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bydroxyethylpicolinamide {Compounds 131 and 132}
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(09951 The enantiomers of N-{6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-yDpyridin-3-yi)-
4-(2,2 2-trifluoro-1-hydroxyethyDpicolinamide (60 mg, 6.128 mmol} were separated by chiral
SFC {Instrument; SFC-150 (Waters), Column: AS 20 x 250 mm, 10 pm (Daicel); Mobile phase:
COy/Me(OH (0.2% methano!l ammoniay = 50/50; Detection wavelength: 214 nm} to afford the first
eluting enantiomer (retention time 2.3 min} which was arbitranily assigned as (R)}-N-{6-methyl-5-
{7-{methylamino)-1,6-naphthyridin-3-yHpyridin-3-yH-4-(2,2 2-trifluoro-1-
hydroxyethyl}picohinamide (15.1 mg, 0.032 mmol) as a yellow solid. 'H NMR (400 MHz DMSO-
ds) B 11.02 (s, 1H), 9.04 (d, J = 2.4 Hz, 1H), 8.99 (s, 1H), 8.87 (d, /= 2.3 Hz, 1H), 8.83 (d, J= 5.1
Hz, 1H), 832 (dd, J= 5.4, 2.2 Hz, 3H), 7.82 (d, J = 4.6 Hz, 1H), 6.97 (d.J = 5.0 Hz, 1H), 6.64 (s,
1H), 5.52 (t, J= 7.4 Hz, 1H), 2.88 (d, J= 5.0 Hz, 3H), 2.51 (s, 3H). MS (ESI) m/z 469.0 [M+H]";
and the second eluting enantiomer (retention time 3.4 min) which was arbitrarily assigned as (5)-
N-(6-methyl-5-(7-(methylaming}-1,6-naphthyridin-3-yDpyridin-3-y1}-4-(2,2 2-trifluore-1-
hydroxyethyl)picolinamide (16.7 mg, 0.035 mmol) as a vellow solid. "H NMR (400 MHz, DMSO-
ds} B 11.02 (s, 1H), 9.04(d, J=2.4 Hz, 1H), 8.99 (s, 1H), $.87(d, J=2.3 Hz, 1H), 8.83 (d, J=5.1
Hz 1H),832{dd, /=54,22Hz 3H), 782(d, J=46Hz 1H), 6.97(d, J=50Hz, 1H), 6.64 (s,
1H), 552 (t, J=74 Hz, 1H), 2.88 (d, /=50 Hz, 3H), 2.51 (s, 3H). MS (ESI) m/z 469.1 [M+H]"

Example 119, Synthesis of N-{4,6-dimethyl-5-(7-(methylamino)-1,6-naphthyridin-3-
vhpyridin-3-yl-4-(trifluoromethyl)picolinamide (Compound 133)
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[09961 Step 1. A mixture of 3,5-dibromo-2 4-dimethyl-pyridine (2 g, 7.6 mmol), rerr-butyl

carbarvate (0.89 g, 7.6 romol), tris{dibenzylidencacetone}dipaliadium {0.69 g, 0.75 mumol), 4,5-
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bis(diphenylphosphing)-9,9-dimethylxanthene (Xantphos, 0.87 g, 1.5 mmol), and cesium
carbonate (4.9 g, 15 mmol} in dioxane (30 mL) was stirred at 90 °C under nitrogen for 16 hours.
On completion, the mixture was concentrated to give a residue. The residue was purified by flash
chromatography {silica, petroleum ether/ethyl acetate = 1/0 to 3/1) to give fert-butyl {S-bromo-
4 6-dimethyipyridin-3-yijcarbamate (1.8 g, 79%} as a vellow oil. 'H NMR (400 MHz, DMSO-ds)
§8.98 (s, 1H), 8.26 (s, TH), 2.57 (s, 3H), 2.28 (s, 3H), 1.46 (s, 9H). MS (ESI) m/z 301.3 [M+H]
[09971 Step 2. To a solution of fert-butyl (5-bromo-4,6-dimethylpyridin-3-ylcarbamate (1.6 g,
53 mmol) and 4,45 5-tetramethyl-2-(4,4.5 S-tetramethyl-1,3,2-dioxaborolan-2-y1}-1,3,2-
dioxaborolane (2 g, 8 mmol) in dioxane (18 mbL) was added 1,1'-bis{diphenyiphosphino}ferrocene-
palladiom{I)dichloride (0.39 g, 0.53 mmol) and potassium acetate (0.52 g, 5.3 mmol}. The
mixture was stirred at 100 °C for 2 hours. The mixture was filtered, and the filter cake was
concentrated in vacuo to give a residue. The residue was purified by flash chromatography (silica,
petroleum ether/ethyl acetate = 5/1 to 3/1) to give fert-butyl (4,6-dimethyl-5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-ylpyridin-3-ylcarbamate (0.35 g, 9.7%) as a white solid. 'H NMR (400
MHz, DMSO-ds) § 7.07 (s, 1H), 2.43 (5, 3H), 2.37 (s, 3H), 1.44(d, J=1.5 Hz, 128, 1.34 (s, 9H).
MS (ESI) m/z 349.1 [M+HT

[09981 Step 3. To a solution of 3-bromo-N-{(d-methoxyphenyDmethyl}-N-methyl-1,6-
naphthyridin-7-amine {0.16 g, 0.45 mmol) and reri-butyl (4,6-dimethyl-5-(4,4,5 S-tetraroethyl-
1,3,2-dioxaborolan-2-vhpyridin-3-yhcarbamate (0.28 ¢, 0.8 mmol) in toluene (1.6 mL) was added
aqueous potassium phosphate tribasic (1.5 M, 0.89 ml) and [{di{l-adamantyl}-butylphosphine)-
2-(2'-amino-1, 1 -biphenyllpalladium{ll} methanesulfonate {cataC¥Xium-~-A-Pd-G3, 33 mg, 0.045
mmol}. The mixture was sticred at 60 °C for 16 hours. The mixture was poured mto water (20 mL)
and then extracted with ethyl acetate {20 mL. = 2}. The combined organic phases were concentrated
m vacuo to give a residue. The residue was purified by flash chromatography (sihica, petroleum
ether/ethyl acetate = 5/1 to 1/1} to give tert-butyl {(5-(7-({(4-methoxybenzy ¥ methyDamino)-1,6-
naphthyridin-3-y1}-4,6~-dimethylpyridin-3-ylcarbamate (186 mg, 83%) as a yellow oil. MS (ESI)
m/z 500.0 [M+HT

[0909] Step 4. To a solution of tert-butyl (5«{7-({4-methoxybenzyl}{methyhamino}-1,6-
naphthyridin-3-y1}-4,6-dimethylpyridin-3-yljcarbamate (0.19 g, .37 mmol) m dichloromethane
(3 mL} was added triftuorcacetic acid (42 mg, 0.37 mmol). The mixture was stirred at 25 °C for 1

hour. The mixture was concentrated in vacuo to give 3-(S-amine-2 4-dimethyipyridin-3-y-N-
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methyl-1,6-naphthyridin-7-amine (112 mg, crude, TFA salt) as a white solid. MS (ESI) m/z 280.2
IMAHHTT
(10001 Step 5. To a solution of 3-(5-amino-2 4-dimethyl-3-pyridyl-N-methyl-1 6-naphthyridin-
7-amine {0.11 g, (.28 mmol} and 4-(trifluoromethylypyridine-2-carboxylic acid (54 mg, 0.28
mmol} in acetoniirile (2.5 ml} was added chloro-N NN N-tetramethylformamidinium
hexafluorophosphate (TCFH, 0.16 g, .57 nunol} and 1-methylimidazole (93 mg, 1.1 mmol). The
mixture was stirred at 25 °C for 2 hours. The mixture was concentrated and the residue was
purified by prep-HPLC (Column: Waters Xbridge BEH 25 x 130 mm C18, § um, Mobile Phase
A water (10 mM ammonium bicarbonate), B: acetonitrile} to give N-(4,6-dimethyl-5-(7-
{methylamino)-1,6-naphthyridin-3-yDpyridin-3-yl)-4-Girifluoromethyljpicolinamide (33 mg,
25%) as a white solid. 'H NMR (400 MHz, DMSO-ds) 8 10.70 (s, 1H), .05 (d, J= 5.2 Hz, 1H),
896 (s, 1H), 8.64(d,./=2.0Hz, 1H), 858 {5, 1H), 835 (s, 1H), 816 (d, J=20Hz 1H), 812 (4,
J=44Hz 1H),692(g, J=48Hz, 1H), 6.63 (s, 1H), 287 (d, /=48 Hz, 3H), 2.27 (s, 3H}, 2.00
{s, 3H). MS (EST) m/z 4529 [M+H]"

Example 124, Synthesis of 3,3-dimethyl-N-(6-methyl-3-(7-(methylamino)-1,6~-naphthyridin-
3-yhpyridin-3-y1)-2,3-dihydrofure[3.2-blpyridine-7-carboxamide (Compound 134)
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[1001] Step 1. A muxture of methyl 3-hydroxyisonicotinate (3.06 g, 20 mmol}, 1odime (5.58 g, 22
mmol} and sodium carbonate (2.33 g, 22 mmol} in water {30 mb) was stirred at 20 °C for 2 hours,
The reaction solution was extracied with ethyl acetate (50 mL < 3). The combined organic phases
were concentrated and purified by flash chromatography (silica, petroleum ether/ethy] acetate =
10/1) to give methyl 3-hydroxy-2-todoisonicotinate (1.8 g, 6.45 mmol, 32%) as a white solid. MS
(EST) m/z 280.0 [M+HT

[1002] Step 2. A mixture of methyi 3-hydroxy-2-1odeisonicotinate {1.8 g, 6.45 mmol}, 3-bromo-
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2-methylprop-1-ene {1.05 g, 7.74 mmol) and potassiom carbonate (2.67 g, 19.35 mmol) in N N-
dimethyHormamide (30 mL) was stirred at 25 °C for 3 hours. The mixture was diluted with ethyl
acetate (100 mL) and washed with water (100 mL x 3). The organic phase was washed with brine
{40 mL}, dried over sodium sulfate, filtered, and concentrated. The residue was purified by flash
chromatography (silica, petroleum ether/ethyl acetate = 10/1) to give methy! 2Z-10de-3-((2-
methylallyDoxy)isonicotinate (2.0 g, 6.0 mumol, 93%) as a colorless o1l MS (ESIH m/z 334.1
IMHHT

(10037 Step 3. A mixture of methyl 2-1odo-3-((2-methylaliyl}oxyhsonicotinate {0.66 g, 2.0
mmol}, palladium (I} acetate (133 mg, 0.6 mmol), tricthylamine (200 mg, 2.0 mmol} and
triphenylphosphine (155 mg, 0.6 mmol} in acetoniirile (2 mL} was stirred at 100 °C for 6 hours
under nitrogen atmosphere. After cooling to room temperature, the reaction was diluted with water
{20 mL) and extracted with ethyl acetate (30 mL x 2}, The combined organic phases were washed
with brine {30 mL), dried over sodium sulfate, filtered, and concentrated. The crude residue was
puritied by flash chromatography (silica, petroleum ether/ethyl acetate = 9/1} to give methy] 3,3~
dimethyl-2,3-dihydrofuro]3,2-blpyridine-7-carboxvlate (90 mg, 0.43 mmol, 22%) as a yellow
solid. MS (EST) m/z 208.2 [M+H]'

[1004] Step 4. To a solution of methyl 3,3-diroethy]-2,3-dihydrofurof3,2-blpyridine-7-
carboxyiate (90 mg, 0.43 nuuol} n wethanol (5 ml) was added hthium hvdroxide monohydrate
{91 mg, 2.15 mumol) m water {1 ml.). After sturing at 25 °C for | hour, the mixture was evaporated
under reduced pressure to give 3,3-dimethyl-2 3-dihydrofuro[3,2-blpyndine-7-carboxyhe acid (80
mg, crude) as a white solid. MS (EST) w/z 194.1 [M+H]"

(10057 Step 5. A solation of 3-{5-amuno-Z-methylpyridin-3-y1}-¥-methyi-1,6-naphthyridin-7-
armaine (35 mg, 0.2 mmol}, 3,3-dimethyl-2,3-dihydrofuro|3,2-bipyridine-7-carboxylic acid (80 mg,
crude}, i-[bis(dimethylaminoymethylenel-1H-1,2 3-triazolof4,5-blpyridinium 3-oxid
hexafluorophosphate (236 mg, 0.6 mmol), and N, N-dusopropylethylamme (160 mg, 1.2 mmol} in
N N-dimethylformamide (10 mL) was stirred at 25 °C for 4 hours. The reaction was diuted with
water (20 mL} and extracted with ethyl acetate (30 mL x 2). The combined organic phases were
washed with brine (30 mL}, dried over sodium sulfate, filtered, and concentrated. The reaction
mixture was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile
Phase: A water (10 mM ammonium bicarbonate}, B: acetonitrile; B%: 30%-70% in 15 min} to

afford 3 3-dimethyb-N-{6-methvl-5-(7-(methylamino)-1,6-naphthyridin-3-yDpyridin-3-y1)}-2,3-
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dihydrofurof3,2-bipyridine-7-carboxamide (18.4 mg, (.042 mmol, 21%) as a yellow solid. 'H
NMR (400 MHz, DMSGO-de) § 10.17 (5, 1H), 8.99 (s, 1H), 8.85 (s, 2H}, 832 (s, 1H}, 818 (d, J =
S2Hz TH), 812, 1H), 746 (d, /=51 Hz 1H}, 6.95{(d, /=51 Hz, 1H), 6.63 (5, 1H}, 455 (s,
2H), 2.88 (d, J = 4.8 Hz, 3H), 2.48 (s, 3H), 1.36 (s, 6H). MS (ESI) m/z 441.1 [M+H]T

Example 121. Synthesis of (H)}-N-{6-methyl-5-(7-(methylamine)-1,6-naphthyridin-3-
yhpyridin-3-yi}-2-(2,2,2-frifluorc-1-methoxyethyljisonicotinamide and ($)-V-{6-methyl-5-
{7-{methyiamine}-1,6-naphthyridin-3-yl)pyridin-3-y1}-2-(2,2,2-trifluore-1-
methoxyethyllisonicotinamide (Compounds 135 and 136)

X N chiral Ny, B
N/\ L I \ - _ ssparafion ion i T‘f '/ ~ l L:FV'
F5C. )‘\V/Y \(\ SN 1 /L \[/\ /"\/"\./N * FSC\/ RN /’:{/
I A | DS

[1006} The enantiomers of N-{6-methyl-5-(7-(methylaming}-1,6-naphthyridin-3-vDpyridin-3-yi}-
2-{2,2 2-trifluoro-1-methoxyethyl}isonicotinamide (50 mg, 0.1 mmol) were separated by chiral
SFC (Instrument: SFC-150 {Waters), Column: AD 20 x 250 mm, 10 pm (Daicel), Mobile phase:
CO/MeQOH (0.2% methano! ammonia) = 65/35; Detection wavelength: 214 nm} to atford the first
eluting enantiomer {(retention time 5.0 min} which was arbitrarily assigned as (R)-N-(G-methyl-5-
{7-(methylanuno)-1,6-naphthyridin-3-yhpyridin-3-yH-2-(2,2, 2-triftuore-1 -
methoxyethyl)isonicotinamide {(15.5 mg, 0.032 mmol) as a yellow solid. "H NMR {400 MHz,
DMSO-ds} 8 2.50 (s, 3H), 2.87 (d, J=4.8 Hz, 3H), 3.47 (5, 3H), 520 (q, /= 6.8 Hz, 1H), 6.64 (s,
1H), 6.94(q, /=44 Hz 1H), 802(d,/=52Hz 1H), 808 (s, 1H), 816 (d, J=2.0Hz, 1H), 8.31
(d,J=1.6Hz, 1H), 8.86 -8.90(m, 3H), 8.99 (s, 1H), 10.85 (s, 1H). MS (EST) m/z 483.1 [M+H]",
and the second eluting enantiomer (retention time 6.3 min) which was arbitrarily assigned as (5)-
N-{G-roethyl-S-{7-(methylaminoe)}-1,6-naphthyridin-3-yDpyridin-3-v13-2-(2,2 2-trifluoro- 1 -
methoxyethylisonicotinamide (2.4 mg, 0.0050 mmol) as a vellow solid. 'H NMR (400 MHz,
DMSO-de) 5 2.50 (s, 3H), 2.87 (d, J = 4.8 Hz, 3H), 3.47 (s, 3H), 5.20 (q, J = 6.8 Hz, 1H), 6.63 (s,
1H), 6.94(q, J=4.8 Hz, 1H), 8.02(d,J=52Hz, 1H), 8.07 (s, 1H), 8.15 (d, J=2.0 Hz, 1H), 831
(d, J=1.6 Hz, 1H), 8.86-8.89 (m, 3H), 8.99 (s, 1T, 10.84 (s, IF). MS (EST) m/z 483.1 [M+H]"

Example 122, Synthesis  of  3-(5-({1-(2,2-diflwovoethyl}-1H-pyrazol-4-yhamino)-2-
methylpyridin-3-yl)-N-methyl-1 6-naphthyridin-7-amine {Compound 137)
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(1007} Step 1. A mixture of 4-bromo-1-{2,2-difluoroethyl}-1H-pyrazole {60 mg, 0.285 mmol}, 3-
(S-amino-2-methylpyridin-3-yh-N-{4d-methoxybenzy{}-N-methyl-1, 6-naphthyridin-7-amine {100
mg, 0.26 mmol), [{2-di-fert-butviphosphing-3,6-dimethoxy-2',4' 6 trizsopropyl-1,1'-biphenyl}-2-
(2'-amino-1,1"-bipheny}jpalladium{ll} methanesulfonate (22 mg, 0.026 mmol} and cesiom
carbonate (254 mg, 0.78 mmol) in I 4-dioxane (2 mL} was stirred at 100 °C for 16 hours under
nitrogen atmosphere. Afier cooling to room temperature, the reaction was diluted with water (20
mb.} and extracted with ethyl acetate (20 mb x 2. The combined organic phases were washed with
brine {30 mL}, dried over sodium suifate, filtered, and concentrated. The crude residue was purified
by flash chromatography (silica, methanol/dichloromethane = 1/10) to give 3-(5-{{(1-(2,2-
diftuoroethvi)-1H-pyrazol-4-yhlamino)-2-methylpyridin-3-y1}-N-{(4-methoxybenzy!}-N-methyl-
1,6-naphthyridin-7-amine (100 mg, 0.194 mmel, 74%) as a vellow solid MS (ESI) m/z 5162
IMHHT

(1008} Step 2. A solution  of  3-{5-((1-{2.2-difluoroethyi}-1 H-pyrazol-4-yDamino)-2-
methylpyridin-3-y}-N-(4-methoxybenzyl}-N-methyl-1,6-naphthynidin-7-amine {100 mg, 0.194
mmol} in trifluorcacetic acid (10 mL) was stirred at 50 °C for | hour. The mixture was concentrated
and purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile Phase:
A water (10 mM ammonium bicarbonate), B! acetonurile; B%: 30%-70% in 15 mwn) to give 3-
(5-{(1-(2,2-difluoroethyl)- 1 H-pyrazol-d4-vDamino)}-2-methylpyrdin-3-y)-N-methyl-1,6-
naphthyridin-7-amine (52.6 mg, 0.133 nmunol, 68%) as a yellow solid. 'H NMR (400 MHz, DMSO-
ds) 6 896 (5, TH), 8.81 (s, TH), 8.24 (5, 1H), 811 (s, 1H), 7.85(d, J =257 Hz, 2H), 750 (5, 1H),
7.07 (s, 1H}, 6.90 (d, J =47 Hz, 1H), 6.62 (5, 1H}, 634 (t, J= 552 Hz, 1H)}, 4.56 {dd, J = 207,
9.0 Hz, 2H}, 287 (d, J= 47 Hz, 3H), 2.35 (s, 3H). MS (ESD m/z 396.1 [M+H["

Example 123, Synthesis of 3-{5-{{1-isopropyl-1 H-pyrazel-4-vijamine}-2-methylpyridin-3-ylj-
Nemethyl-1,6-naphthyridin-7-amine (Compound 138)

N pe NSy N e N i
-~ e -~ PN >
z E’“{ ~ v " TN e s “ G
RTINS N N R R A ] P NN N N
\l 7 t-buBretPhos Pd G3, SN :f i j\ >VN\ ] \(I
NN 08,C0y, dioxane, 100 °C N Y N NN

360



WO 2023/039505 PCT/US2022/076164

[1009] Step L. A solution of 4-bromeo-1-1sopropyl-1H-pyrazole {110 mg, 0.58 mmol}, 3-(5-amino-
Z-methylpyridin-3-yi}-N-(4-methoxybenzyl}-N-methyl-1,6-naphthyridin-7-amine {224 mg, 0.58
mmol}, [(2-di-fert-butylphosphine-3,6-dimethoxy-2' 4 6'-trissopropyl-1,1-biphenyl}-2-{2'-amino-
1,1-biphenyl}ipaliadium{l}} methanesulfonate (50 mg, 0.06 mmol) and cesium carbonate (567 mg,
1.74 mmol) in },4-dioxane {2 mL} was stirred at 100 °C gvernight under nitrogen atmosphere.
After cooling to room temperature, the reaction was poured into water (20 mL) and extracted with
ethyl acetate {20 mL x 3}, The combined organic phases were concentrated and purified by flash
chromatography (silica, petroleum ether/ethyl acetate = 4/1) to give 3-(5-((1-1sopropyl-1H-
pyrazol-d-yhaminc}-2-methylpyridin-3-yh-N-{4-methoxybenzy}-N-methyl-1 6-naphthyridin-7-
amine (200 mg, 0.40 mmol, 70%]} as a yellow solid. MS (EST) m/z 494.2 [M+H]"

(10101 Step 2. A solution of 3-(5~{(1-1sopropyl-1H-pyrazol-4-yDamino)-2-methyipyridin-3-yl}-
N-{4-methoxybenzy)-N-methyl-1, 6-naphthyridin-7-amine (200 mg, 0.40 mmol) in trifluorcacetic
acid (4 mL) was stirred at 30 °C overnight. After cooling to room temperature, the reaction mixture
was adjusted to pH = 8 0 with saturated agueous sodium bicarbonate solution. The muxiure was
concentrated and dissolved m dimethyl sulfoxide {1 mL}. The solution was purified by prep-HPLC
{Column: Welch Xtimate 21,2 x 250 mm C18, 10 pm, Mobile Phase: A: water (10 mM ammonium
bicarbonate)}, B! acetonitride; B%: 30%-70% n 1S min} to give 3-(5-((1-sopropyl-1 H-pyrazol-4-
vamino}-Z-methylpyridin-3-y}-N-methyl-1,6-naphthyridin-7-amine (94.4 mg, .25 mmol, 63%)
as a yellow solid. "H NMR (400 MHz, DMSO-ds) § 8.95 (s, 1H), 8.79(d, J=2.4 Hz, 1H), 8.23 (4,
J=72.0Hz, 1H), 8.07(d, J=2.8Hz, 1H), 7.76 (s, 1H), 7.73 (s, 1H), 7.38 (d, J = 0.8 Hz, 1T}, 7.03
(d, J= 2.8 Hz, 1H), 6.92-6.59 (m, 1H),6.60 (s, 1H), 4.46-4.39 (m, 1H), 2.85 (d, J = 4.8 Hz, 3H),
234 (s, 3H), 1.38 (d, J = 6.4 Hz, 6H). MS (BST) m/z 374.2 [M+H]

Example 124,  Symthesis  of  3-(5-{(3-(3,2-difluorocthyl}- 1H-imidazol-d-yDamino)-2-
methyipyridin-3-yi)-Nomethyl-§ 6-naphthyridin-7-amine {Compound 139)
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[1011] Step k. A solution of 4-bromo-1H-inudazole (500 mg, 3.40 mmol), 1,1-difluoro-2-

iodoethane (653 mg, 3.40 mmol} and potassium carbonate {141 g, 102 mmol) in N N-
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dimethviformamide (5 mL) was stirred at room temperature for 16 hours. The resulting mixture
was puritied by prep-HPLC {Column: Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mabile Phase:
A water (10 mM ammonium bicarbonate)}, B: acetonitrile; B%: 30%-70% in 15 min)} to afford 4-
bromo-1-{2,2-difluorcethyl}-1H-imidazole (152 mg, 0.72 mmol, 21%) MS (ESI) m/z 212.0
IVAHHT
(10127 Step 2. A solution of 4-brome-1-{2,2-diflucroethyl)-1 H-imidazole (30 mg, 0.14 mmol}, 3-
(5~-amino-2-methylpyridin-3-yH-N-methvi-1,6-naphthyridin-7-amine (37 mg, 0.14 mmoly, [(2-di-
tert-butylphosphing-3,6-dimethoxy-2',4' &'-triisopropyl-1,1'-bipheny}-2-(2-anmino-1,1'-
biphenylYpalladuum({Il} methanesulfonate (1.2 myg, 0.014 mmol} and cesium carbonate (137 mg,
0.42 mmol) mn 1,4-dioxane (3 mL} was stured at 100 °C for 16 hours. After cooling to room
temperature, the reaction mixture was purified by prep-HPLC (Column: Welch Xtimate 21.2 x
250 mm C18, 10 pm, Mobile Phase: A: water {10 mM ammonium bicarbonate), B: acetoniirile;
B%: 30%-70% in 15 min) to afford 3-(5-{{1-(2,2-difluoroethyl}-1 H-imidazol-4-yljamino})-2-
methylpyridin-3-y1}-N-methyl-1 6-naphthyridin-7-amine (21.6 mg, 0.05 mmol, 39%) 'H NMR
(500 MHz, DMSO-de) 5 8.97 (s, 1H), 8.79 (d, J= 2.3 Hz, 1H), $.34 (5, 1T, 8.27(d, .J = 2.6 Hz,
1H), 823 (d, J=2.3 Hz, 1H), 7.48 (5, 1H), 7.42 (d, J= 2.6 Hz, 1H), 6.92 ~ 6.87 (m, 2H), 6.62 (s,
1H), 6.45 — 6.21 {m, 1H), 443 (td, J = 15.7, 3.6 Hz, 2H), 2.87 (d, J= 4.9 Hz, 3H), 2.35 (s, 3H).
MS (ESDm m/z 396.1 [MH+H]"

Example 125 Synthesis  of  4-(2.2-difluore-I-hydroxypropyl}-V-(6-methyl-5-(7-
{methylamino)-1,6-naphthyvidin-3-yhpyridin-3-yhpicolinamide (Compound 140}

\
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[10131 Step 1. [sopropylmagnesium chloride-lithium chloride complex (15.7 ml, 20.4 mmol) was
added to a solution of 4-brome-2-chloropyridine (2000 mg, 204 mmol} in tetrahydrofuran (20
mb} at & °C. After stirring at O °C for 1 hour under mitrogen, ethyl 2. 2-difluoropropanoate (3097
mg, 22.4 mmol) was added. The reaction solution was concentrated and the residue was purified

by flash chromatography (stlica, dichloromethane/methanol = 20/1)} to give 1-(2-chloropyridin-4-
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viy-2,2-difluoropropan-i-one (100 mg, 0.49 mmol, 2.4%}) as a white solid. MS (ESI} m/z 206.1
IMAHHTT

(10141 Step 2. A solution of 1-{Z-chloropyridin-d-yH-2 2-diftucropropan-i-one (100 mg, 0.48
mmol), 1,1'-bis{diphenylphosphinoiferrocene-palladiom{Il}dichloride dichloromethane complex
{42 mg, (.05 mmol} and triethylamine (339 mg, 3.36 mmol} in ethanol (15 mL) was stirred at 90
°C for 16 hours under carbon monoxide atmosphere. After cooling to room temperature, the
reaction sclution was concentrated to give ethyl 4-(2, 2-difluoropropanoylpicolinate {crude) as a
brown otl, which was used without futher purification. MS (ESE) m/z 244 1 [M+HT

[10151 Step 3. A solution of ethyl 4-(2,2-difluoropropanovlipicolinate (crude) and sodium
hydroxide (58 mg, 1.43 mumel} in methanol (3 mb) and water (2 mL} was stirred for 2 hours at
room temperature. The solvent was evaporated under reduced pressure. The residue was diluted
with water {5 mL), adjusted to pH = 3 by adding 1 N hydrochloric acid slowly and extracted with
ethvl acetate (50 mb x 3). The combined organic lavers were concentrated i vacuo to give 4-(2,2-
diftuoropropanoylipicolinuc acid (30 rog, 0.14 mmol, 29%) as a yellow solid. MS (ESI m/z 234.1
IMAH+18T

[1016] Step 4. A solution of 4-(2 2-difluoropropanoyDpicolinie acid (30 mg, 0.14 mmol}, 3-(5-
amoino-2-methylpyndin-3-yH-N-methyl-1,6-paphthyridin-7-amine (45 mg, 010 mmol), 1-
[bis{dimethylaminoymethylene]-1H-1,2, 3-triazolof4, S-bipyridinwum 3-oxid hexafluorophosphate
(114 mg, 030 mwol) and N N-dusopropylethylamine (39 mg, 030 mwmol} n NN-
dimethyHormamide (3 ml.) was stirred at room temperature for 2 hours. The crude residue was
purified by flash chromatography (silica, petroleum ether/ethy] acetate = 1/3) to give 4-(2,2-
diftuoropropanoyl}-N-{6-methyl-5-{7-{methylamino}-1,6-naphthyridin-3-ylpyridin-3-
yipicolinamide (18 mg, 0.04 mmol, 29%:)%;} as a vellow solid. MS (ESI} m/z 481.0 [M+H+18]"
[1017] Step 8. To a solution of 4-(2 2-difluoropropanoyly-N-{6-methyl-5-(7-(methylammo}-1,6-
naphthyridin-3-yD}pyridin-3-yhpicolinamide (18 mg, 0.04 mmol} in methano! (3 mL) was added
sodiurn borohydride (1634 mg, .12 mmol} at room temperature. After stirring at room
temperature for 4 hours, the reaction mixture was quenched by water (6 mL} and extracted with
sthyl acetate {10 ml x 2). The combined organic phases were concentrated and purified by flash
chromatography (silica, petroleum ether/ethyl acetate = 3/1} to give 4-(2,2-difluoro-1-
hydroxypropyl-NV-(6-methyl-5-(7-{methylamino}-1,6-naphthyridin-3-ypyridin-3-
yl}picolinamide (5 mg, 0.01 mmol, 25%) as a yellow solid. 'H NMR (400 MHz, DMSO-ds) §
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10.99 (s, 1H), 9.05 (d, J = 2.2 Hz, 1H), 8.99 (s, 1H), 8.87 (d, /= 2.1 Hz, 1H), 8.76 (d, /= 5.0 Hz,
1H), 832 (d, J=2.2 Hz, 2H), 8.24 (s, 1H), 7.72 (d, J= 4.7 Hz, 1H), 6.97 (d,J = 5.0 Hz, 1H), 6.70
(d, J= 5.5 Hz, 1H), 6.64 (s, 1H), 5.01 (dd, /= 13.6, 6.1 Hz, 1F), 2.88 (d, J = 4.9 Hz, 3H), 2.50 (d,
J=1.9 Hz, 3H), 1.59 (¢, J = 19.1 Hz, 3H). MS (EST) m/z 465.1 [M+H]

Example 126, Synthesis of (H)}-N-{6-methyl-5-(7-(methylamine)-1,6-naphthyridin-3-
yhpyridin-3-yi)-4-(2,2,2-triflucro-1-methoxyethylpicolinamide and ($P-N-{6-methyl-5-(7-
{methylamino}-1,6-naphthyridin-3-yl)pyridin-3-yi}-4-(2,2,2-trifluore- 1~
methoxyethylipicolinamide (Compounds 141 and 142)
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[1018] Step 1. A solution of 1-{2-bromopyridin-4-y1)-2,2, 2-trifluoroethan-1-ol {2000 mg, 7.81
mmol) and 1odomethane (3327 mg, 23.43 mwol} and potassium carbonate (3233 mg, 23.43 mmol)
m acetonitrile (10 mb.} was stirred at 25 °C for 16 hours. The reaction mixture was quenched with
ice water (40 mL} and extracted with ethyl acetate (30 mL x 2}. The combined organic phases
were concentrated and purified by flash chromatography {silica, petroleum ether/ethyl acetate =
1/1} to give 2-bromo-4-(2,2,2-trifluoro-1-methoxyethylpyridine (1500 mg, 5.58 mmol, 71%} as a
yeltow oil. MS (ESI) m/z 270.0 [M+H]"

[1019] Step 2. A solution of 2-bromo-4-(2.2, Z-tifluoro-1-methoxyethyDpyridine (300 mg, 1.12
mmoi), 1,1-bis{diphenylphosphinoiferrocene-palladium{IDdichionide dichloromethane complex
(90 mg, 0.11 mmol) and triethylamine (339 mg, 3.36 mmol} in ethanol (15 mL.} was stirred at 50
°C for 16 hours under carbon monoxide atmosphere. The reaction was cooled to room temperature
and concentrated. The residue was quenched with water (15 mL} and extracted with ethy! acetate
(30 mL x 2} The combined organic phases were concentrated and purified by flash

chromatography (silica, petroleum ether/ethyl acetate = 1/1} to give ethyl 4-(2,2,2-trifluore-1-
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methoxyethyi}picolinate (200 mg, 0.76 mmol, 69%) as a brown otl. M8 (ESI} m/z 264.1 [M+H]
[1020% Step 3. The muxture of ethyl 4-(2,2 2-triflucro-1-methoxyethypicshinate {200 mg, 0.76
mmol} and bthiom hydroxide (64 mg, 1.52 mmol} in tetrahydrofuran (5 mL} was stirred at room
temperature for T hour. The reaction mixture was extracted with ethyi acetate (30 mL x 2). The
water layer was adjusted to pH = 4 with hydrochloric acid {6 N) and extracted with ethyl acetate
(30 mL x 2) The combined organic phases were concentrated to give 4-(2,2,2-trifluoro-1-
methoxyethyDpicolinic acid (150 mg, 0.77 mmol, 64%) as a brown oil. MS (ESI) m/z 236.1
IMHHT

(10211 Step 4. A muxture of 4-(2,2,2-trifluoro-1-methoxyethylipicolinic acid (100 mg, 0.50
mmol), 3-(S-anmino-2-methylpheny}-N-methyl-1 6-naphthyridin-7-amine (132 mg, 0.50 mmol},
1-fbis{dimethylaminojmethylene}-1H-1,2 3-triazolo{4, 5-blpyridinium 3-cxid
hexafluorophosphate (208 mg, 0.54 mmol) and N N-dusopropylethylamine (128 mg, 1.0 mmol) in
N N-dimethylformamide {6 mL) was stirred at room temperature for | hour. The reaction mixture
was treated with water {50 mL). The precipitate was filtered, washed with water (5 mL) and dried
to give N-(6-methvl-5-(7-(methylamino}-1,6-naphthyridin-3-ypyridin-3-yD-4-(2,2, 2-trifluoro-1-
methoxyethyDpicolinamide {102 mg, 0.21 mmol, 41%) as a vellow solid. MS (EST w/z 483.0
IVHHET

(10227 Step 8. The enantiomers of N-{6-methyl-5-(7-(methylanino}-1,6-vaphthyridin-3-
vlpyridio-3-vHh-4-(2,2, 2-triflucro-T-methoxyethyDpweolinamide {102 mg, 0.21 mmol} were
separated by chiral SFC (Instrament: SFC-150 (Waters); Column: GF 20 x 250 mm, 10 um
{Daicel); Mobile phase: CO2/MeOH (0.2% methanol ammona) = 40/60; Detection wavelength:
214 nm} to afford the first eluting enantiomer {retention time 2.1 min) which was arbitranily
assigned as  (R}-N-{6-methyl-5-(7-(methylamino}-1, 6-naphthyridin-3-yDpyndin-3-v13-4-(2,2,2~
trifluoro-1-methoxyethyDpicolinamide (29.0 mg, 0.060 mmol, 29%) as a vellow solid. 'H NMR
{500 MHz, DMSO-ds) 5 11.04 (5, 1H)}, 9.07-8.97 {m, 2H), 8.87 {t, /=35 Hz, 2H), 832 {dd, /=
62,22 Hz, 2H), 825 (s, 1H), 7.78(d, /=49 Hz, 1H)}, 6.96 (d, J=S.0 Hz, 1H), 6.64 (s, 1H]}, 5.46
{q,J = 6.9 Fz, 171}, 3.45 (s, 3F0), 2.88(d, J = 4.9 Hz, 3H), 2.50 (dt, J = 3.4, 1.7 Hz, 3H). MS (EST)
m/z 483.0 [MHHT

and the second eluting enantiomer (retention time 2.4 min} which was arbitrarily assigned as {5)-
N-(6-methyl-5-(7-(methylamineo)- 1, 6-naphthyrnidin-3-ylpyridin-3-y13-4-(2,2 2-trifluore-1-
methoxyethyljpicolinamide {(40.0 mg, 0.083 mmol, 40%) as a yellow solid. 'H NMR (500 MHz,
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DMSO-de) 5 11.04 (s, 1H), 9.07 - 8.97 {m, 2H), 8.87(t,J = 3.5 Hz, 2H), 8.32 (dd, /= 6.2, 2.2 Hz,
ZH), 8.25 (s, ), 7.78 (d, /= 4.9 Hz, 1H), 6.96 {d, J= 5.0 Hz, 1H), 6.64 (s, 1H), 5.46 (g, /= 6.9
Hz, 1H), 3.45 (s, 3H), 2.88 (d, J = 4.9 Hz, 3H), 2.50 (dt, J= 3.4, 1.7 Hz, 3H). MS (ESI) m/z 483.0
IVEHHHT

Example 3127. Synthesis of 3-(difluoromethyl}-N-{6-methyi-5-(7-(methylamino}-1,6-
paphthyridin-3-ylpyridin-3-yhbenzamide (Compound 143)
H
SN

N
~ |
N \[/\ e =N H
B | \/(\/ N
—‘7 N “N/ ~ /— \/’"~§\E/

Fu i S : /J;/l\ E\/r*\/\,fN

HATU DIPEA, DMF
F Q

(10231 A solution of 3-(difluoromethyDbenzoic acid (40 mg, 0.23 wmol), 3-(5-amino-2-
methylpyridin-3-yD-N-methyl-1,6-naphthyadin-7-amine (62 mg, 023 wmol), 1-
[bis{dimethylamino)methylene]-1H-1,2,3-triazolof4,5-blpynidinium 3-oxid hexafluorophosphate
{175 mg, 0.46 mmol) and N, N-dusopropylethylamine (0.2 mL} m N N-dimethylformamde (1 mL)
was stirred at room temperature for 1 hour. The solution was purified by prep-HPLC (Colanmn:
Welch Xiimate 21.2 x 250 mm 18, 10 pm, Mobile Phase: A water (10 mM ammoniom
bicarbonate}, B: acetonitrile; B%: 30%-70% in 15 mun) to give 3-{difluoromethyl)-N-{6-methyl-
5-{7-¢methylamino)-1,6-naphthyridin-3-yljpyridin-3-yhbenzamide (57.4 mg, 0.14 mmol, 59%} as
a yellow solid. 'H NMR (400 MHz, DMSO-dq) & 10.66 (s, 1H), 8.9 (s, 1H), 890 (d, J = 2.4 Hz,
1H), B.66(d, J = 2.8 Hz, 1H), 8.32 (d, J= 1.6 Hz, 1H), B.20-8.16 (m, 3H), 7.81(d, /= &0 Hz, 1H),
772 (t, =76 Hz, 1H), 7.16(, /= 56.0 Hz, 1H), 6.97-6.96 (m, 1H}, 6.63(s, 1H), 2.87(d, /=438
Hz, 3H), 2.49(s, 3H). MS (ESI) m/z 420.0 [M+H]

Example 128, Synthesis of 3-(difluoromethyl}-N-{4-methyl-3-(7-(methylamino)-1,6-
paphthyridin-3-yijphenyl)benzamide {Compound [44)
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[1024] Step 1. A solation of 3-{difluoromethyhbenzoic acid (40 mg, .23 mmol}, 3-(S-amino-2-

methylphenyl}-V-{4-methoxybenzyl-V-methyl-1,6-naphthyridin-7-amine (88 mg, 0.23 mmol},
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N N-dusopropylethvlanine (89 mg, (.69 mmol) and 1-{bis{dimethylaminoimethylene]-1H-1,2 3~
triazolo{4,5-bipyridinium  3-oxid  hexafluorophosphate (175 mg, 046 mmol} i NN-
dimethyHormamide (1 mL} was stirred at room temperature for 1 hour. The reaction was poured
mto water (20 mL} and extracted with ethyl acetate (26 mb x 3). The combined organic phases
were concentrated and purified by flash chromatography (silica, petroleum ether/ethy! acetate =
12} to give 3-{difluoromethyl}-N-(3-(7-({4-methoxybenzy! }{methyl}amino)-1,6-naphthyridin-3-
vi}-4-methylphenyllbenzamide (80 mg, 0.15 mmol, 64%) as a vellow solid. MS (E8I m/z 539.1
IMHHT

(10251 Step 2. A solution of 3-(diflucromethy [}-N-(3-(7-{{4-methoxybenzy {methylaminc)-1,6-
naphthyridin-3-y1}-4-methylphenyl}benzamide (80 mg, 0.15 mmol) in triflucroacetic acid (4 mL)
was stirred at 30 °C overmight. After cooling to room temperature, the reaction mixture was
adjusted to pH = 8 with saturated aqueous sodium bicarbonate scolution. The mixture was
concentrated. The residue was purified by prep-HPLC (Columin: Welch Xtimate 21.2 x 250 mm

Q/G

C18, 10 pm, Mobile Phase: A: water (10 mM ammounium bicarbonate), B: acetomitrile; B%: 30
70% m 18 miny to give 3-(difluoromethy J-N-{(4-methy{-3-(7-(methylaroino)-1 G-naphthyridin-3-

yliphenyljbenzamide (51.7 mg, 0.12 rmamol, 82%) as a yellow solid. 'H NMR (400 MHz, DMSQ-
de) B 10.45 (s, 1H), 8.99 (s, 1H), B.8%(d, J = 2.4 Hz, 1T, 8.25(d, /= 2.0 Hz, 1FD), 8.17-8.13(m,
2H), 7.80-7.77(m, 3H), 7.69(t, J=8.0 Hz, 1H), 7.36-734(m, 1H), 7.15(t, J= 556 Hz, 1H), 6.93-

6.91(m, 1H)}, 6.62(s, 1H), 2.86(d, J = 4.8 Hz, 3H}, 2.29(s, 3H). MS (BSI) m/z 419.1 [M+H]"

Example 129, Synthesis of NV-{6-methyl-5-(7-(methylaminoe)-1,6-naphthyridin-3-ylpyvridin-

3-yh-3-{triflluoromethyl)benzamide {(,ompmmd 145}
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[1026] A solution of 3-(iriflucromethylibenzoic acid (50 mg, .26 mmol), 3-(S-amine-2-
methylpyridin-3-y1}-N-methyl-1,6-naphthyridin-7-amine (488 mg, 018 mmol), 1-
[bis{dimethylammomethylene]-1H-1,2 3-triazolof4, 5-blpyridintum 3-oxid hexaflucrophosphate
(150 mg, 039 mmol}y and N N-ditsopropylethyvlamine (101.8 mg, 079 mmol) n NN-

dimethyHormamide (3 mL} was stirred at room temperature for 2 hours. The residue was purified
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by prep-HPLC (Column: Xbridge 21.2 x 250 mm C18, 10 pm, Mobile Phase A: water {10 mM
ammonium  bicarbonate), B acetonitrile) to give N-{G-methyl-5-(7-(methylamino)-1,6-
naphthyridin-3-ypyridin-3-y1}-3-{trifluoromethyhbenzamide (36.8 mg, 0.084 mmol, 32%)} as a
vellow solid. 'H NMR (400 MHz, DMSO-ds) § 10.72 (s, 1H), 9.01 (s, 1H), 8.89 (dd, /= 11.4, 2.4
Hz, 2H), 8.34 (s, 2H), 830 (d, J= 7.8 Hz, 1H), 8.18(d, J = 2.3 Hz, 1H), 8.00 (d, J = 7.7 Hz, 1H),
782t J=78Hz 1H), 699 (s, 1H), 6.64 (s, 1H), 2.88(d, J=3.7 Hz, 3H}, 2.49 (s, 3H). MS (ES])
m/z 438.1 [M+HT

Example 130. Synthesis of S-methyl-N-{4-methyl-3-(7-(methylamino}-1,6-naphthyridin-3-

yhphenyl)-4,5,6,7-tetrahydrobenzod]isoxazole-3-carbexamide {Compound 146)
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(1027} Step 1. To a solution of 3-{5-amino-Z-methvl-pheny}-N-{(4-methoxyphenyhmethy[}-N-
methyl-1,6-naphthyridin-7-amine (0.1 g, 0.26 mmeol} in acetonitrile (0.3 ml) were added S-
methyl-4,5,6 7-tetrahydro-1,2-benzoxazole-3-carboxylic acid (47 mg, 026 mmol), chloro-
NN N N'-tetramethyliformamidinium hexafluorophosphate (TCFH, 0.15 g, 0.52 pmol} and 1-
methylimidazole (85 mg, 1 mmol}. The nmuxture was stirred at 25 °C for 12 hours. The muxture
was concentrated in vacuo to give a residue. The residue was purified by reversed-phase HPLC
(0.1% formic acid} to give N-(3-(7-{{4-methoxybenzyl)(methyDamino)-1,6-naphthyridin-3-y1}-4-
methyiphenyl}-S-methyl-4,5,6, 7-tetrahydrobenzod]isoxazole-3-carboxamide (50 mg, 35%) as a
yellow oil. MS (ESI} m/z 548 3 [M+H]"

[1028] Step 2 To a solution of N-{3-[7-[{4-methoxyphenylimethyl-methyi-aminol-1,6-
naphthyridin-3-yi}-4-methyl-phenyl]-S-methyl-4,5,6,7-tetrahvdro-~1,2-benzoxazole-3-
carboxamide {50 mg, 91 pmol) in dichloromethane (1 ml) was added trifluorcacetic acid (0.46 g,
4.1 mmol). The mixture was stired at 28 °C for 2 hours. The mixture was concentrated in vacuo
to give a reswdue. The residue was purified by prep-HPLC (Columinu Phenomenex Synergr 25 x
150 ram C18, 10 um, Mobile Phase: A: water (formic acid), B: acetonitrile; B%: 32%-62% i 10
mn) to give S-methyl-N-{4d-methy-3-(7-(methylamuno)-1,6-vaphthyridin-3-yhphenyi}-4,5,6,7-
tetrahydrobenzo[dlisoxazole-3-carboxamide (24 mg, 61%) a5 a yellow solid. 'H NMR (400 MHz,
DMSO-de) 5 10.65 (5, 1H}, 898 (s, 1H), 8.79(d, J=24 He, 1H), 822 (d, J=20Hz 1H} 781



WO 2023/039505 PCT/US2022/076164

(d, /= 2.0 Hz, 1H), 7.72 (dd, J 8.4 Hz, 1H), 7.33 (d, J = 8.4 Hz, 1H), 6.89 (q, /= 4.8 Hz,
1H), 6.62 (s, 1H), 2.87 (d, J = 5.2 Hz, ﬂi} 2.83 - 2.65 (m, 3H), 2.27 (s, 3H), 2.14 (dd, J =

15.6 Hz, 1H), 1.98 - 1.76 (m, 2H), 1.47 (dtd, /= 6.0, 10.4, 13.2 Hz, 1H), 1.04(d, J= 6.4 Hz,SH},
MS (EST) m/z 428.0 [MHH]"

Example 131, Synthesis of S-cyclopropyl-l-ethyl-N-{4-methyl-3-(7-(methylamino}-1,6-
naphthyridin-3- Vi}phenyi) 1H-pyrazele-3-carboxamide (Compound 147}
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[1029] Step 1. To a solution of 3-(S-ammo-2-methyl-pheny-N-{ (4-methoxy phenyhimethyl}-N-
methyl-1,6-naphthyridin-7-amine (0.1 g, 0.26 mmol} in acetonitrile (0.3 mL) was added 5-
cyclopropyl-1-ethyl-pyrazole-3-carboxybic acid {47 mg, 026 mmol}, chiore-IN NN N'-
tetramethyHormamidinmm hexafluorophosphate (0.15 ¢, 0.52 mmeol) and 1-methylimidazole (85
mg, 1 mmol}. The mixture was stirred at 25 °C for 12 hours. The mixture was concentrated in
vacuo to give a residue. The residue was purified by reversed-phase HPLC (0.1% formic acid) to
give S-cyclopropyl-1-ethyl-N-{3-(7-{(4-methoxybenzy!}(methyamino}-1,6-naphthyridin-3-yh-
4-methylphenyl}-1H-pyrazole-3-carboxamide {0.1 g, 70%) as a yellow oil. MS (ESI) m/z 547.4
IMEHTT

[1030] Step 2. To a solution of S-cvclopropyl-1-ethyl-N-[3-[7-[{4-methoxyphenyhmethyl-
methyl-amino}-1,6-naphthyridin-3-vi}-d-methyl-phenyllpyrazole-3-carboxamide (0.1 g 018
nunol) in dichloromethane (1.5 mlb) was added tofluorcacetic acid {(0.46 g, 4.1 mmol). The
mixture was stirred at 25 °C for 1 hour. The mixture was concentrated in vacuo to give a residue.
The residue was purified by prep-HPLC (Column: Phenorenex Synergi 25 x 150 mm C18, 10
um, Mobile Phase: A: water (formic acid), B! acetonutrile; B%: 24%-54% 10 10 min) to give S-
cyclopropyl-1-ethyl-N-(4-methyl-3-(7-(methylamino}-1,6-naphthyridin-3-yphenyl)-1H-
pyrazole-3-carboxamide (47 mg, 60%) as a vellow solid. "H NMR (400 MHz, DMSO-ds) § 9.86
(s, 1H), 897 (s, 1H), 8.80 (d, J = 2.4 Hz, 1H), 821 {d, J= 1.6 Hz, 11}, 7.83 - 7.75 (m, 2H), 7.29
{d,./J=80Hz 1H),687{q, /=48 Hz 1H), 6.62 (s, 1H}, 6.39 (s, 1H), 429(q, /=72 Hz, 2H),
2.87(d, J=52Hz, 3H3, 226 (s, 3H), 201 - 1.90 {m, 1H), 1.42 (¢, /=72 Hz, 3H), 1.02-0.94 (im,
2H), 0.75 - 0.66 (m, 2H). M8 (ESI) m/z 427.0 [M+HT"
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Example 132, Synthesis of N-{6-methyl-5-(7-(methylamine}-1,6-naphthyridin-3-ylipyridin-

3-yh)-3-{triffuorcmethyljoxazol-2-amine (Compound 148)
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(10317 Step 1. To a solution of reri-butyl nitrite (107 mg, 1.04 mmol) and copper (1) bromide (111
mg, 0.78 mmol} in N N-dimethylformamide (4 mL) was added 3-(5-amino-2-methylpyridin-3-y1)-
N-{4-methoxybenzy)-N-methvi-1,6-naphthyridin-7-amine {200 mg, 0.52 mmol} at 20 °C. The
reaction mixture was stirred at 20 °C for 16 hours. The reaction was diluted with ethyl acetate (50
mb x 3}, washed with saturated sodium bicarbonate aqueous solution (50 mL) and brine (40 mL),
dried over sodium sulfate, filtered, and concentrated. The residue was purified by flash
chromatography  {silica, ethyl acetate} to give 3-(S-bromo-2-methylpyridin-3-y1}-N-{4-
methoxybenzy)-NV-methyl-1,6-naphthyndin-7-amine (100 mg, 0.22 mmol, 4395) as a yellow sold.
MS (EST) m/z 449.1 [M+H]"

[1032] Step 2. A muxture of S-(irifluoromethylloxazol-2-amine (20 mg, 0.132 mmol}, 3-(5-
bromo-2-methylpyridin-3-y}-N-{ d-methoxybenzy }-N-methyl-1, 6-naphthyridin-7-amme (30 mg,
0.067 ramol), [(2-di-terr-butylphosphine-3,6-dimethoxy-2' 4" 6'-trisopropyl-1, 1 -bipheny}-2-(2'-
amino-1,1-biphenyl}{palladium(Il} methanesulfonate (6 mg, 0.007 mmol} and potassium ters-
butoxide (23 mg, 0.2 mmol} in 1,4-dioxane {2 ml) was stirred at 1060 °C for 16 hours under
nifrogen atmosphere. After cooling to room temperature, the reaction was dituted with water (20
ml.} and extracted with ethyl acetate (20 mL x 2). The combined organic phases were washed with
brine (30 mL), dried over sodium sulfate, filtered, and concentrated. The crude residue was purified
by flash chromatography (silica, methanol/dichloromethane = 1/10} to give N-(5-{7-{{4-
methoxybenzyli{methyllamino}-1,6-naphthyridin-3-y[}-6-methvipyridin-3-y13-5-
{(trifluoromethyljoxazol-2-amine (20 mg, 0.038 mmol, 57%} as a vellow solid. MS{(ESHm/z 521.1
IMAHT

[1033] Step 3. A solution of N-{5-(7-{{4-methoxybenzy}{methyi}amino}-1,6-naphthyridin-3-yl}-
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6-methylpyridin-3-y1}-5-{trifluoromethyloxazol-Z-amine {20 mg, 0.038 mmol} in triffucroacetic
acid (10 mL} was stirred at 50 °C for 1 hour. The mixture was concentrated and purified by prep-
HPLC (Column: Welch Xumate 21.2 x 250 mm 18, 10 um, Mobile Phase: A: water {10 mM
ammoniom bicarbonate), B acetonitrile; B%: 30%-70% 1n 15 min) to give N-{6-methyl-5-(7-
(methylaming)-1,6-naphthyridin-3-vDpyridin-3-y1}-5-(triflucromethyljoxazol-Z-amine (3.8 mg,
0.0095 mmol, 25%) as a yellow solid. 'H NMR (400 MHz, DMSO-de) § 10.84 (s, 1¥), 9.00 (s,
1H), 8.84 (d, /=23 Hz, 1H), 871 (d, /=25 Hz, 1H), 844 (d, 7= 1 8 Hz, 1H), 833 (d, /=138
Hz, 1H), 7.94 (4, J=2.5 Hz, 1H), 7.00 (s, 1H), 6.63 (s, 1H), 2.88 (s, 3H), 2.45 (s, 3H). MS (ESD)
m/z 401.1 [M+H]

Example 133, Synthesis of 3-{Z-cyanopropan-2-yi)}-N-{6-methyl-5-(7-(methylamino}-1,6-

naphthyridin-3-yl}pyridin-3-ylibenzamide (Compound 149}

N
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(10341 A solution of 3-(2-cyanopropan-2-yhibenzoic acid (30 mg, 0.16 mmol), 3-(S-amino-2-

N | ™
H . /E\/’ LOH
/A\ e}

methylpynidin-3-y}-N-methyl-1,6-naphthyridiv-7-amune (337  wg 013  mmol), -
[bis{dimethyiammoymethylene]-1H-1,2 3-tnazolof[4, 3-bipyndiniurn 3-oxid hexafluorophosphate
(91.2 wg, 024 owmol) and NN-disopropylethylamune (61.9 wg, 048 mmol) m NN-
dimethyHormanude (3 mL) was stitred at room temperature for 2 hours. The reaction solution was
puritied by prep-HPLC (Column: Xbridge 21.2 x 250 rom C138, 10 um, Mobile Phase A: water (10
mM ammonium bicarbonate}, B: acetonitrile) to give 3-(2-cyanopropan-2-yi-N-(6~-methyi-5-(7-
{methylamine)-1,6-naphthyridin-3-yhHpyridin-3-ylibenzamide (38 mg, 0.087 mmol, 55%) as a
veltow solid. 'H NMR (400 MHz, DMSO-ds} § 10.36 (s, 1H), 9.00 (5, 1H), 8.88 (dd, J = 10.7, 2.3
Hz, 2H), 832¢d, J= 21 Hz, TH), 817 (d, J=23 Hz, 1H), 8.09 (3, 1H}, 7.99(d, /=78 Hz, 1H},
7.784(d, J=81 He, 1H), 763 (4, J=78Hz, 1H), 6.95(d, /= 50Hz, 1H), 6.64 (s, 1H), 2.88(d,J
= 4.9 Hz, 3H), 2.51 (s, 3H), 1.76 (s, 6H). M8 (ESI) m/z 437.1 [M+H]"

Example 134. Synthesis of Nomethyl-3-(2-methyb-S-((L-methyl-2-(trifluoromethyl)- 18-

imidazol-4-yhamino}pyridin-3-yi}-1,6-naphthyridin-7-amine {Compound 150)
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(10357 Step 1. To a solution of 5-bromo-2-(irifluoromethyl)-1H-1nmidazole (500 mg, 2.32 mmol)
and cesium carbonate (1.51 g, 4.64 mmol) in acetonitrile (15 mL) was added dropwise methyl
iodide (494 mg, 3.48 mmol} and the resulting solution was stirred for 12 hours at 20 °C. The
reaction nuxture was quenched with water (50 mL} and extracted with ethyl acetate (3 x 80 mL).
The combined organic layers were washed with brine (2 x 100 mL) and dried over anhydrous
sodium sulfate. After filtration, the filirate was concentrated reduced pressure. The residue was
purified by flash chromatography (silica, ethvl acetate/petroleum ether = 1/4) to afford 4-bromo-
1~-methyl-2-{irifluoromethyi}-1 H-imidazole (250 mg, 1.09 mmol, 47%) as a vellow oil. MS (ESD)
r0/z 229.1 [MHH]

(10361 Step 2. To a solution of 4-bromo-1-methyl-2-(trifluoromethyl}- 1 -iraidazole (30 mg, 0.13
mmol) and 3-(S-amino-2-methylipyridio-3-v)-N-{d-methoxybenzy}-N-methyl-1,6-naphthyridin-
7-amime {50 mg, 0.13 momol) in 1,4-dioxane {5 ml} were added [{2-di-fert-butylphosphino-3.6-
dimethoxy-2' 46" -tritsopropyl-1, 1-bipheny}-2-{2-amino-1, U-biphenyl}]paltadium(ih)
methanesuifonate {10 mg, 0.012 mmol) and potassium fert-butoxide {29 mg, .26 mmol}. The
mixture was stured for 16 hours at 100 °C under nitrogen atmosphere. The muxture was
concentrated reduced pressare. The restdue was purified by flash chromatography (stlica, ethyl
acetate/petrolesm ether = 1/4) to afford N-(4-methoxybenzyl}-N-methyi-3-(2-methyl-5-((i-
methyl-2-(trifluoromethy D)~ 1 H-imidazol-4-yhamino}pyridin-3-y)-1,6-naphthyridin-7-amine (20
mg, 0.037 mmol, 29%) as a yellow solid. MS (BS8D) m/z 534 2 [MAH]™

[1037] Step 3. A mixture of N-{d-methoxybenzyl}-N-methyl-3-(2-methyl-5-{{1-methyl-2-
{(trifluoromethyi}- 1A -imidazol-d-yDaminoipyridin-3-y}-1, 6-naphthyridin-7-amine (20 mg, 0.038
mmol} in irdfluoroacetic acid (4 mbL) was stirred for 12 hours at 20 °C and concentrated under
reduced pressure. The residue was purified by prep-HPLC {(Column: Welch Xtimate 21.2 x 250

mm 18, 10 um, Mobile Phase: A: water (10 mM ammonium bicarbonate}, B: acetonitrile; B%:

4
3
N2
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30%-70% in 15 mn) fo afford Nemethyh-3-(2-methyl-5-({1-methyl-2-(trifluoromethyl}- 14~
imidazol-d-yhamino)pyridin-3-y1}-1 6-naphthyridin-7-amine (6.2 mg, 0.015 mmol, 39%) as a
yellow solid. 'H NMR (400 MHz, DMSO-ds) § 8.97 (s, 1 H), 8.81 (d, /= 2.4 Hz, 1H), 8.64 (s, 1
H), 8.31(d,J=3.2 Hz, 1TH), 8.26 (d, /= 1.2 Hz, 1H), 7.37(d, J = 2.8 Hz, 1H), 7.23 (s, 1 H), 6.93
(d,J =52 Hz, 1H), 6.62 (s, 1 H), 3.76 (d, J= 0.8 Hz, 3H), 2.87 (d, J = 4.8 Hz, 3H), 2.36 (s, 3 H).
MS (EST) m/z 414.1 [MH+H]

Example 135, Synthesis of 3-{F-cyanocyclopropyl}-NV-{(4-methyi-3-(7-(methylamino}-1,6-
naphthyridin-3-yliphenvl)benzamide {Compound 151}
N
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[1038] Step 1.T0 a solution of 3-(F-cyanocyclopropylibenzoie acid (30 mg, 0.16 mmol) in NN~
dimethyHormamide (5 mL} were added 1-[bis{(dimethvlaminoymethylenel-1H-1,2 3-triazolo[4,5-
blpynidinium 3-oxid hexafluorophosphate (73 mg, 0.19 mmol}, N N-ditsopropylethylamine (60
mg, 048 mmol} and 3-(S-amino-2-methylphenyl)-N-(4-methoxybenzyl}-N-methyl-1,6-
naphthyridin-7-amine (42 mg, 0.16 mmol}. The reaction mixture was stirred at room temperature
for 1 hour. The reaction mixture was diluted with ethyl acetate (100 mL}, washed with water (50
mb x 2} and brine (50 mL), dried over sedium sulfate, filtered, and concentrated. The crude product
was purified by flash chromatography (sihca, petroleum ether/ethyl acetate = 1/4) to 3-(1-
cyanocyclopropyl}-N-(3-(7-({4-methoxybenzy{methyDamino}- 1, 6-naphthyridin-3-y1)-4-
methylphenyl}benzaride (50 mg, 0.0% mmol, 56%) as a yellow oil. M8 (ESI) nv/z 554 [M+H]"
[1039] Step 2. A mixture of 3-{1-cyanocyclopropyh-N-(3-(7-{{(4-
methoxybenzyD{methyDanuno)-1,6-naphthyridin-3-y)-4-methyiphenvljbenzamide {50 mg, 0.09
mmol} in trifluorcacetic acid (5 ml) was stirted at 30 °C for 1 bour. After cooling to room
temperature, the reaction mixture was concentrated. The residue was purnified by prep-HPLC
{Column: Xbridge 21.2 x 250 mom C18, 10 um, Mobile Phase A water (10 mM ammonium
bicarbonate), B. acetonitrile) to give 3-{1-cyanocyclopropyl-V-(4-methyi-3-(7-{methylamino}-
1,6-naphthyridin-3-yliphenylbenzaride (26 2 mg, 0.061 numol, 68%) as a vellow solid. 'H NMR
{400 MHz, DMSO-d )8 10.34 (s, 1H}, 8.99 (s, 1H}, 882 {d, /=23 He, 18}, 824 {d, /= 1.7 Hz,
1H}, 7.96 - 7.81 (m, 2H), 7.79 - 7.68 {m, 2H), 7.56 (dd, J = 4.8, 1.4 Hz, 2H), 7.35(d, /= 9.1 He,
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1H), 6.90 (d, J = 5.1 Hz, 1H), 6.62 (s, 1), 2.87 (d, J = 5.0 Hz, 3H), 2.31 (d, /= 17.1 Hz, 3H),
1.82 (g, J= 4.8 Hz, 2H), 1.62 (g, J= 5.1 Hz, 2H). MS (EST} m/z 434 [M+H]

Example 136. Synthesis of N-(3-(7-(ethylamino}-1,6-naphthyridin-3-yl)-d-methylphenyl)-2-

{i-fhuorocyclopropyh)isenicotinamide (Compound 153)
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{10407 Step 1. A solution of 3-bromo-~7-chlore-1,6-naphthyridine (330 mg, 1.36 mmol) in N-{(4-
methoxybenzyl}ethanamine (675 g, 4.09 mmol) was stirred at 150 °C for 16 hours. The reaction
was guenched with water (100 mL) and extracted with ethyl acetate {100 mL x 3). The combined
organic fayers were washed with brive {100 mL), dried over anhydrous sodium sulfate, filtered,
and concentrated. The residue was purified by flash chromatography (silica, petroleum ether/ethyl
acetate = 3/2) to give 3-bromo-N-ethyl-N-{4-methoxybenzy}-1 6-naphthyridin-7-amive (240 mg,
0.65 mmol, 48%) as yeliow solid. MS (ESI} w/z 372.0 [M+H]"

(10417 Step 2. A solution of 3-bromo-N-ethyl-N-(4-methoxybenzyl}-1,6-naphthyvridin-7-amine
(100 mg, 0.27 mmol}, 4-methyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yhaniline (75 g
0.32 muool), 1,1-bis(diphenylphosphinojferrocene-palladium{IDdichlonide (22 mg, 0. O”\émmo})
and potassium carbonate (112 mg, 0.81 mmeol) in water (I mL) and dioxane (5 wol.} was stirred at
90 °C for 16 hours under argon. After cooling to room temperature, the mwixture was diluted with
ethyl acetate {50 mL) and washed with water (30 mL}. The organic laver was concentrated and
purified by flash chromatography {stlica, petroleum ether/ethyl acetate = 1/1} give 3-{5-amino-2-
methylpheny!}-N-gthyl-N-{4-methoxybenzyl}-1,6-naphthyridin-7-amine (40 mg, .10 mmol,
35%) as a vellow solid. MS (EST) /2 399.1 [M+H|™

[1042] Step 3. To a solution of 3-(S-amino-2-methylphenyl}-N-ethyi-N-(4-methoxybenzyi}-1,0-
naphthyridin-7-amine (40 mg, 0.10 mmol} in ¥ N-dimethylformamide (3 mL)} was added N N-

dusopropylethylamine (39 mg, 030 mmol), 1-[bis{dunethylammo)methylene]-1H-1,2.3-
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triazolo[4,5-blpyridinium  3-oxid  hexafluorophosphate (57 mg, 015 mmol} and 2-(1-
flucrocyclopropyl}isonicotinic acid (18 mg, 0.10 mmol} at room temperature. The mixture was
stirred at room temperature for 2 hours. The reaction was diluted with ethyl acetate {100 mL),
washed with saturated sodium bicarbonate aqueous solution (50 mL) and brine (40 mL}, dried over
sodium sulfate, filtered, and concenirated. The residue was purified by flash chromatography
{(silica, petroleum ether/ethyl acetate = 1/1) to give N-{3-{7-(ethyl{4-methoxybenzyljaming}-1,6-
naphthyridin-3-y1}-4-methylphenyl)-2-(1 -fluorocyclopropyhisonicotinamide (60 mg, 0.11 mmol,
89%) as a yellow solid. MS (EST) m/z 562.2 [M+H]"

(10431 Step 4. A mixture of N-(3-(7-(ethyvl{4-methoxybenzyanuno}-1,6-naphthyridin-3-y1}-4-
methylpheny}-2-(1-fluorocyclopropylhisonicotinamide (60 mg, 0.107 mmol) in triflucroacetic
actd {4 mL} was stirred at 45 °C for 2 hours. The reaction was concentrated and the residue was
purified by prep-HPLC (Column: Welch Xtimate 21 2 x 250 mun C18, 10 um, Mobile Phase: A:
water {10 mM ammonium bicarbonate), B: acetonitrile; B%: 30%-70% in 15 min} to afford N-(3-
{7-(ethylamino)-1,6-naphthyridin-3-y1)-4-methylpheny}-2-(1 ~ﬂuomcyciopropvl‘)isonicotinamide
(13.1 mg, 0.030 mmol, 28%) as a vellow solid. 'H NMR (400 MHz, DMSG-de} § 1.22(t, /=72
Hz, 3H), 1.37-1.43 (m, 2H), 1.54-1.62 (m, 2H), 2.29 (s, 3H), 3.54 (s, 2H), 6.67 (s, 1H), 7.00 (s,
1H), 7.37 {d, J = 8.0 Hz, 1H), 7.76-7.78 (m, 3H), §.08 (5, I¥]), 829 (s, 1H), 8.70 (d, J = 7.2 Hz,
1H), 8.83 (d, J= 2.4 Hz, 1H), 9.01 (s, 1H), 10.63 (s, 1H). MS (EST) m/z 4422 [M+H]

Example 137, Synthesis of N-G3-(T-amino-1L6-naphthyridin-3-yl-4-methylphenyl)-2-(1-
flucrocyclopropyllisonicotinamide (Compound 154}
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[1044] Step 1. A solution of 3-bromo-7-chloro-1,6-naphthyridine {6.33 g, 1.37 mmol} and {4-
methoxyphenymethanamine (0.56 g, 4. 12 mmol} in 1-methyl-2-pyrrolidinone {2 mlL.} was stured

at 120 °C for 16 howrs. The mixture was poured into water (20 mL} and filtered. The filter cake
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was washed with ethyl acetate (40 mL} and dried to give 3-bromo-N-(4d-methoxybenzyl}-1,6-
naphthyridin-7-amine {120 mg, 0.35 mmol, 27%) as a yellow solid. MS (ESI) m/z 344.0 [M+H]"
(1045} Step 2. A mixture of 3-bromo-N-{4-methoxybenzyl}-1,6-naphthyridin-7-amine {180 mg,
0.523 mmol}, 1,1-bis{diphenyiphosphinoiferrocene-palladium(Il}dichloride  dichloromethane
complex {43 mg, 0.053 mmol}, cesium carbonate {511 mg, 1.57 mmol} and 4-methy}-3-(4,4,5 5~
tetramethyi-1,3,2-dioxaborolan-2-ylaniline (138 mg, 0.68 mmol) in dioxane (5 mL}) and water (2
mb} was stirred at 100 °C for 3 hours under nitrogen. After cooling to room temperature, the
reaction mixture was poured info water {10 mL) and extracted with ethy! acetate (20 mL x 3}, The
combined organic phases were concentrated and purified by flash chromatography (silica,
petroleum  methanol/dichloromethane = 1/10}) to give 3-(S-amino-2-methylphenyl}-N-(4-
methoxybenzyl)-1,6-naphthyridin-7-anmune (160 mg, .43 mmol, 82%) as a yellow solid. MS (ES1)
m/z 371.1 [M+H]

[10461 Step 3. A mxture  of  3-(5-amino-2-methviphenyl}-N-(4-methoxybenzyl}-1,6-
naphthyridin-7-amine {160 mg, 0.43 mmol), 2-(1-fluorocyclopropylhisonicotinie acid (78 mg, 0.43
mmoi), | -[bis(dimethyvlaminoymethylene]-1H-1,2 3-triazolo[4,S-blpyridinium 3-oxid
hexafltuorophosphate (490 mg, 1.29 munol) and N N-dusopropylethylamine (166 mg, 1.29 mmol)
in N N-dimethyiforroanude (10 ml) was stirred at room temperature for 1 hour. The muxture was
poured into water {20 mL) and extracted with dichloromethane (20 mL x 3). The organic phases
were concentrated and purified by flash chromatography (silica, methanol/dichloromethane =
120y to give 2-(1-fluorocyclopropy}-N-(3-(7-{4-methoxybenzylamino}-1,6-naphthyridin-3-y -
4-methylphenyhisonicotinanide (160 myg, 0.3 myuol, 70%) as a yellow solid. MS (ESH m/z 534.0
M

(10471 Step 4. A solotion of 2-(1-fluorocyclopropy -N-{3-(7-(4-methoxybenzyiamino}-1,6-
naphthyridin-3-y-d-methylphenyisonicotinamide (160 mg, 6.3 mmol) in trifluoroacetic acid (6
mb} was stirred at 50 °C for 1 hour. The reaction muxture was cooled to room temperature and
concentrated. The residue was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm
C18, 10 um, Mobile Phase: A: water {10 mM ammonium bicarbonate), B: acetonitrile; B%: 30%-
70% m 1S oun} to  give N-(3~{7-amino-1,6-naphthyridin-3-vi}-4-methylphenyi}-2-(1-
fluorocyclopropyljisonicotinamide (54.4 mg, ¢ 13 mmol, 44%) as a vellow solid. "H NMR (400
MHz, DMSQO-de} § 10.62 (s, 1H), 895 (s, 1H), 881 (d, J=23 Hz, 1H}, 8.71 {d, /= 5.1 Hz, 1H),
824 {d, J=19Hz 1H), 808 (s, 1H), 7.77 (dd, J=3.4, 1. Hz, 3H}, 7.46 - 7.25 (m, 1H)}, 6.77 {s,
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1H), 6.42 (s, 2H), 2.29 (s, 3H), 1.59 (ddd, J= 19.0, 8.1, 5.1 Hz, ZH), 1.40 (td, /= 8.3, 5.3 Hz, 2H).
MS (EST) m/z 414.1 [MH+HT

Example 138, Synthesis of 4-(2-cyanopropan-2-yD-N-(3-(7-{ethylamino}-1,6-naphthyridin-3-
yh-4-methylphenylpicolinamide (Compound 173)
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[10481 Step 1. A nuxture of 4-methyi-3-( 4,4,5,S-tetramethyi-’i,3,2~dioxabm‘oian~2-yi}anﬂine {480
mg, 206 mmol), 4-2-cvanopropan-2Z-yhpicohnie acd (391 mg, 206 wmmob), -
[bis{dimethyiammoymethylene]-1H-1,2 3-tnazolof[4, 3-bipyndiniurn 3-oxid hexafluorophosphate
(1.5 g, 412 mmol} and N N-ditsopropylethylamine (0.79 g, 6.18 munol} in dichloromethane (15
ml.} was stitred at room temperature for 0.5 hour. The mixture was poured into water {20 mL) and
extracted with dichloromethane (20 mL x 3}, The organic phases were concentrated and purified
by flash chromatography {silica, petroleum ether/ethyl acetate = ¥4} to give 4-(2-cyanopropan-2-

D-N-{d-methyl-3-(4,4,5 5-tetramethyl-1,3,2-dioxaborolan-2-yphenylpicolinanude (600 mg,
1.48 mmol, 72%) as a white solid. MS (BSI) w/z 406.2 [M+H]"
[1049] Step 2. A solution of 3-bromo-N-ethy-N-{4d-methoxybenzyi}-1,6-naphthyrnidin-7-amine
{140 mg, 038 mmol), 4-(2-cyanopropan-2-y1}N-{d-methyl-3-(4,4,5 5-tetramethyl-1,3 2-
dioxaborolan-2-yl}phenypicolinamide {183 mg, 0.45 mmol), 1,i-
bis{diphenylphosphinoiferrocene-palladium{Il)dichionide (31 mg, 0.04 mmol} and potassium
carbonate {156 mg, 1.13 mmol} i water {1 mbL) and dioxane (§ mL) was stirred at 90 °C for 16
hours under argon. After cooling to room temperature, the mixture was diluted with ethyl acetate
(50 mL) and washed with water {50 mi}. The organic layer was concentrated and purified by tlash
chromatography {silica, petroleum ether/ethyl acetate = 1/1) give 4-(2-cyanopropan-2-yH-N-(3-(7-
{ethyl{(4-methoxybenzylamino)-1,6-naphthyridin-3-yi)-4-methylphenylipicolinamide {60mg,
0.11 mmol, 29%) as a yellow solid. MS (ESEH m/z 517.2 [M+HT™
[1050] Step 3. A muxture of 4-(2-cyanopropan-2-yh-N-(3-(7-(ethyl{4-methoxybenzyDaming)-
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1,6-naphthynidin-3-y)-4-methyviphenylipicolinamide (60 mg, 0.10 mmol} i trifluorcacetic acid
{4 mL} was stirred at 45°C for 2 hours. The reaction was concentrated and the residue was purified
by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm €18, 10 pm, Mobile Phase: A: water (10
mM ammonium bicarbonate), B! acetonitrile; B%: 309%-70% in 13 mun) to offer 4-(2-
cyanopropan-2-yi3-N-(3-{7-{ethvlaming)-1,6-naphthyridin-3-yD-4-methylphenylipicolinamide
(7.2 mg, 0.016 mmol, 15%) as a yellow solid. 'H NMR (400 MHz, DMSQO-d:) § 1.22(t, /=68
Hz, 3H), 1.76 (s, 6H), 2.29 (s, 3H), 3.35 (s, ZH), 6.67 (s, 1H), 6.87 (t, /= 5.2 Hz, 1H), 7.35(d, J =
84 Hz, 1H), 7.83-7.93 {m, 3H), 824 (d, /=180 Hz 2H), 880{qg, /=352 Hz, 2H), 898 (s, 1H},
10.73 (s, 1H). MS (EST) mv/z 451.1 [M+H]"

Example 139, Synthesis of N-(3-(T-amino-1.6-naphthyridin-3-yi}-4-methylphenyl}-4-(2-
eyvanopropan-2-yi)picolinamide (Compound 174)
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[1051% Step 1. A mixture of 3-bromo-N-{4-methoxyvbenzyl)-1,6-naphthyridin-7-amine (120 mg,
0.35 mmol), 1,1'-bis(diphenylphosphinoderrocene-palladiom{ildichloride dichioromethane
complex (29 mg, 0.038 mmol}), potassium carbonate (145 mg, 1.05 mmol) and 4-(2-cyanopropan-
2-y1}-N-{4-methyl-3-{4,4,5,5tetramethyl-1,3,2-dioxaborolan-2-yiphenyjpicolinanide (168 mg,
0.42 mmol} in dioxane{5 mL) and water (Z mL} was stirred at 100 °C for 2 hours under nitrogen.
After cooling to room temperature, the reaction mixture was poured into water (10 mL} and
extracted with ethyl acetate (20 mL x 3}. The combined organic phases were concentrated and
purified by flash chromatography {silica, petroleum dichloromethane/ethyl acetate = 1/1} to give
4-(2~cyanopropan-2-y1}-N-(3-(7-{{4-methoxybenzyllamino)-1,6-naphthyridin-3-yhi-4-
methylphenylipicohinamide (180 mg, 0.33 mmol, 94%3} as a yellow solid. MS (BESI) m/z 543.2
IMHHT

(10521 Step 2. A solution of 4-(2-cyanopropan-2-y13-N-(3-(7-({4-methoxybenzyljamino}-1,6-

naphthyridin-3-y1)-4-methylphenyl}picolinamide (180 mg, 0.33 mmol} n trifluoroacetic acid (6
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mb} was stirred at 30 °C for 1 hour. The reaction mixture was cooled to room temperature and
concentrated. The residue was purified by prep-HPLC (Column: Welch Xtimate 212 x 250 mm
18, 10 um, Mobile Phase: A: water {10 mM ammonium bicarbonate}, B: acetoniirile; B%: 30%-
70% m 15 mn) to  give N-(3-(7-amino-1,6-naphthyridin-3-yl}-4-methylphenyl}-4-(2-
cyanopropan-2-yipicolinamide (40 mg, 0.094 mmol, 28%) as a yellow solid. *H NMR (400 MHz,
DMSO-de) 5 10.74 (s, 1H), 8.94 (5, 1H), 880 (dd, J=6.2,38Hz ZH), 825(dd, /=166, 1.9 Hz,
2H), 7.99 — 7.86 (m, ZH), 7.84 (dd, J= 5.1, 1.9 Hz, 1H), 7.36 (d, J = 8.4 Hz, 1H), 6.77 (s, 1H),
6.38 (s, 2H), 2.29 (s, 3H), 1.76 (5, 6H). MS (ESD) m/z 423.1 [M+H]"

Example 140, Synthesis of 4-{2-cyanopropan-2-y-N-(5-(7-{ethylamino}-1,6-naphthyridin-3-
yir-e-methylpyridin-3-yl)picelinamide {Compound 175)

' 2N
Hab \,E\ i
E O PMB >/ e \H,.OH
PMB / ,-}N /.\_,N\/., d

N N ~ O CN 0

l Mo N
SN P{dppfiCls, KoGOs, ‘(\‘ HATU, DMF, DIPEA
Br dioxane, H.0, $0°C W

F’MB H

\Ej\ L _TEAeTe ,\/l\/ N\LI\I\T’

(10537 Step 1. A solution of 3-bromo-N-ethyl-N-(4-methoxybenzyl)-1,6-naphthyridin-7-amine

(100 mg, 0.37 mmol), (S-amino-2~methylpyridin-3-yiborounie acid {49 mg, 0.32 mmol), 1,1-
bis{diphenylphosphinoferrocene-palladivm{Iildichlonide (22 g, 0.03mmol) and potassium
carbonate {112 mg, 0.81 mmol) in water {1 mL) and dioxane (5 mL)} was stured at 90 °C for 1
hour under argon. The mixtare was diluted with ethyl acetate {30 rol.) and washed with water (50
ml}. The organic layer was concentrated and purified by flash chromatography {silica, petroleum
ether/ethyl acetate = 1/1) give 3-(S-amino-2-methylpyridin-3-yh)-N-ethyl-N-{(4-methoxybenzyl)-

1,6~-naphthyridin-7-amine (80mg, 0.20 mmol, 75%) as a yellow solid. MS (EST) m/z 4002 [M+HT"
[1034] Step 2. To a solution of 3-(S-ammo-2-methyipyridin-3-y1)-N-ethyl-N-(4-methoxybenzyl}-
1,6-naphthyridin-7-amine (80 mg, 0.20 mmol} in N, N-dimethylformamide (3 mL) was added NV, N-
dusopropylethylamine (78 mg, 0.60 mmol), 1-[bis{dumethylammo)methylene]-1H-1,2.3-
triazolof4,5-blpyridinium  3-oxid  hexafloorophosphate (114 mg, 030 mmol) and 4-(2-
cyanopropan-2-yhpicolnic acid (38 mg, .20 mmol) at room temperature. The mixtare was stitred
at room temperature for 1 hour. The reaction was diloted with ethyl acetate (100 mL x 3), washed

379
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with saturated aqueocus sodium bicarbonate solution (50 mL) and brine (40 mbL), dried over sodium
sulfate, filtered, and concentrated. The residue was purified by flash chromatography (silica,
petrofeum  ether/ethyl acetate = 1/1) to give 4-2-cvanopropan-Z-yh-N-{5-(7-(ethyl{4-
methoxybenzyllamino}-1,6-naphthyridin-3-y D-6-methylpyridin-3-ylipicolinamide (100  mg,
0.175 mmol, 87%) as a vellow solid. MS (ESI) m/z 572.2 [M+H]"

[1055) Step 3. A muxture of 4-(2-cyanopropan-2-y13-N-(5-(7-(ethyli{4-methoxybenzyllamino)-
1,6-naphthyridin-3-vl}-6-methyvipyridin-3-yDipicohnamide {100 mg, 0175 mmol} in
trifluorcacetic acid (4 mL) was stirred at 45 °C for 2 hours. The reaction was concentrated and the
residue was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mun C18, 10 um, Mobile
Phase: A: water (10 mM ammonium bicarbonate), B: acetonitrile; B%: 30%-70% in 15 min) to
offer  4-(2-cyanopropan-2-yH-N-{(5-(7-(ethylamino}-1,6-naphthyridin-3-y1}-6-methylpyridin-3-
yl}picolinamide (36.6 mg, 0.081 mmol, 46%) as a yellow solid. 'H NMR (400 MHz, DMSO-ds) &
122 ¢, J="72Hz 3H), 1.77 (5, 6H}, 2.50 (s, 3H}, 3.34 (s, 2H}, 6.68 (s, 1H), 6.93 (1, /=52 Hz,
1H), 7.86{dd, J;=2.0Hz, J,=S50Hz, 1H), 829(dd, J; =24 Hz, ./, = 6.0 Hz, 3H), 8.81-8 85 (m,
2H), 8.99 (5, 1H), 9.05 (d, J=2.4 Hz, 1T}, 11.00 (s, 1. MS (EST) m/z 452.2 [M+H]"

Example 141. Synthesis of N-(5-(7-amino-1,6-naphthyridin-3-yl)-6-methylpyridin-3-y1)-4-(2-

cyanopropan-2-yi)picolinamide (Compound 176)
xy,NHPMB
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(10561 Step 1. A mixture of Z-methyb-S-nitro-3-(4,4,5 S-tetramethyl-1,3,2-dioxaborolan-2-

O,N

==
Y

vhpyridine (1.2 ¢, 4.54 mmol}, iron (1 g, 18.4 mmol} and ammonmm chloride (488 mg, ©.2 mmaol)
it methanol (6 mL) and water {6 mbL} was stirred at 60 °C for 0.5 hour. The reaction was filtered
and washed with methanol (30 mL). The filtrate was concentrated to give 6-methyl-5-{(4,4,5,5-
tetramethyi-1,3 2-dioxaborolan-2-ylpyridin-3-amine {1 g, 4. 27 mmol, 94%) as a vellow solid. MS
(EST) nv/z 235.1 [M+H]"

(10571 Step 2. A mixture of 6-methyl-5-(4,4,5 S-tetramethyl-1 3 2-dioxaborolan-2-yDpyridin-3-



WO 2023/039505 PCT/US2022/076164

amine {235 mg, 1 mmol), 1,1-bis{diphenyiphosphinsiferrocene-paliadium{H}dichloride
dichloromethane complex (36 mg, 0.044 mmol), cesium carbonate (427 mg, 1.31 mmol) and 3-
bromo-N-{4-methoxybenzyl}-1,6-naphthyridin-7-amine {150 mg, 0.437 mmol} in dioxane (5 mL}
and water (2 mL) was stirred at 100 °C for 2 hours under nitrogen. After cooling to room
temperature, the reaction mixture was poured into water (10 mL) and extracted with ethyl acetate
(20 mL x 3) The combined organic phases were concentrated and purified by flash
chromatography (stlica, petroleum methanol/dichloromethane = 1/10) to give 3-(S-amino-2-
methylpyridin-3-y13-N-{(4-methoxybenzyl)-1,6-naphthyridin-7-amine (100 mg, ¢.27 mmol, 61%)
as a vellow solid. MS (ESD) m/z 372.1 [M+HT

[10581 Step 3. A mixture of 3-(S-amuno-Z-methylpyridin-3-y1}-N-(4-methoxybenzyl}-1,0-
naphthyridin-7-amine (100 mg, 0.27 mmol), 4-(2-cyanopropan-2-yl)picolinic acid (51 mg, 0.27
mmol}, 1-[bis{dimethviaminoymethylenel-1H-1,2 3-triazolo[4,5-bpyridinium 3-oxid
hexaftuorophosphate (153 mg, 0.405 mmol) and N N-diisopropylethvlamine (104 mg, 0.81 mmol)
m N N-dimethylformamide (10 mL) was stirred at room temperature for 0.5 hour. The nuxture was
poured 1oto water {20 mL) and extracted with dichloromethane (20 mL x 3). The organic phases
were concentrated and purified by flash chromatography {silica, methanol/dichloromethane =
1/20) to give 4-(2-cyanopropan-2-y D-N-{5-{7-({4-methoxybenzyamino)}-1,6-naphthyridin-3-yi}-
t-methylpyridin-3-ylpicolinamide (120 rog, 0.22 mmol, 82%) as a yellow solid MS (EST) w/z
5442 M+H]

(10591 Step 4. A solution of 4-(2-cyanopropan-2-y1[}-N-{5-{7-{{4-methoxybenzyljamino}-1,6-
naphthyridin-3-y}-6-methylpyridin-3-yhptcohnanude (120 mg, 0.22 muool) wn trifluorcacetic acid
(6 mL} was stirred at 50 °C for 1 hour. The reaction mixture was cooled to room temperature and
concentrated. The residue was punified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm
C18, 10 um, Mobile Phase: A: water (10 mM ammonium bicarbonate), B: acetonitriie; B%: 30%-
70% m 15 mm) to give N-(5-(7-ammno-1,6-naphthynidin-3-y1}-6-methylpyridin-3-y1}-4-(2-
cyanopropan-2-yipicolinamide (41.8 mg, 0.099 mmol, 45%) as a vellow solid. 'H NMR (400
MHz, DMSO-ds) § 11.02 (s, 1H), 9.06 (d, J= 2.4 Hz, 1), 8.96 (s, 1H), .84 (dd, J= 12.3, 3.7 Hz,
2H), 830 (dd, J=4.9, 2.0 Hz, 3H), 7.86 (dd, J= 5.2, 2.0 Hz, 11, 6.78 (s, 1H), 6.44 (s, 21, 2.49
(s, 3H), 1.77 (s, 6H). MS (ESI) m/z 424.2 [M+H]"

Example 142. Synthests of 1-(4d-(difluoromethyl)pyridin-2-vi-1-methyl-3-(4-methyl-3-(7-
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{methylamino}-1,6-naphthyridin-3-yliphenylhurea (Compound 189)

PMB

/\]/ ~
| H?N\/’\v/\v/
i | o | P
F2Hcv’~\\r G NHPME  ehe s Neme TR pue \{,NH S
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MB

FaHC N N \/J\D\:
oty a=3

[1060] Step 1. A solution of 2-chi@m~4—(d1fiuc»mmethyE)pyndme (430 mg, 2.76 mmol) in 1-{(4-
methoxypheny}-N-methylmethanamine (4 mL) was stirred at 140 °C for 16 hours. The nuxture
was cooled to room temperature and concentrated. The crude residue was purified by flash
chromatography (silica, ethyl acetate/petroleum ether = 1/1) to give 4-{difluoromethyl}-N-{4-
methoxybenzy[}-N-methylpyridin-2-amine (0.40 g, 1.44 mmol, 52%) as a yellow oil. MS (ESI)
m/z 279.1 [M+HT

(10617 Step 2. A nuxture of 4-{difluoromethy]}-N-(4-methoxybenzyl)-N-methylpyridin-Z-amine
{150 mg, 0.54 munol) in triflucroacetic acid {4 mL) was stirred at 40 °C for 2 hours. The mixture
was concentrated and purified by flash chromatography (sthica, 100% ethyl acetate) to give 4-
(difluoromethyl)-N-methylpyridin-2~-amine (80 mg, 0.51 ramol, 94%) as a yellow od. MS (ESD)
m/z 1591 [M+H]

[1062] Step 3. To a solution of 4-{diflucromethy])-N-methylpyridin-Z-amine (60 mg, 0.38 mmol)
m tetrabydroturan {8 mL) was added triethylamine (115 mg, 1.14 mmol} and triphosgene (56 mg,
0.19 mmol} at 0 °C. After stirning at 0 °C for 30 minutes, 3-(5~amino-Z-methylphenyl}-N-{4-
methoxybenzy[}-N-methyl-1,6-naphthyridin-7-amine (146 mg, 0.38mmol} was added and the
mixture was stirred at room temperature for 5 hours. The reaction mixture was concentrated and
the residue was purified by flash chromatography (silica, ethyl acetate/petroleum ether = 3/2) to
give I~{4-{ diftuoromethyl}pyridin-2-y1}-3-(3-(7-({(4-methoxybenzy {methyvDamino)}-1,6-
naphthyridin-3-y1)-4-methylphenyl}-1-methylorea {46 mg, 0.08 mmol, 21%]) as a yellow oil. MS
(EST) m/z 568.7 [M+H]"

[1063] Step 4. A mixture of 1-{4-{diftuoromethyDpyridin-2-y - 3-3-(7-{{4-
methoxybenzyli{methyllamino}-1,6-naphthyridin-3-y}-4-methyiphenyl}-1 -methylorea (46 mg,

0.08 mmeol) in trifluorcacetic acid {4 mL} was stirred at room temperature for 2 hours. The mixtare

4
2
N2
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was concentrated and the residue was purified by prep-HPLC {Column: Welch Xtimate 21.2 x 250
mm C18, 10 um, Mobile Phase: A: water {10 mM ammonium bicarbonate}, B: acetonitrile; B%:
30%-70% in 15 min) to give 1-{4-(diflecromethyl}pyridin-2-yl}-1-methyi-3-(4-methyl-3-(7-
{methylamino)-1,6-naphthyridin-3-ylphenyurea (23.5 mg, 0.052 mmol, 67%) as a yellow solid.
'H NMR (500 MHz, DMSO-ds) 5 11.47 (s, 1H), 8.98 (s, 1H), 8.80 (d, J= 2.0 Hz, 1H), 8.60 (d, J
=5.5Hz, 1H), $.22(d, J = 1.5 Hz, 1H), 7.58-7.55 (m, 3H), 7.31-7.29 (m, 2H), 7.10 (¢, J = 35.5
Hz, 1H), 6.90-6.87 (m, 1H), 6.62 (s, 1H), 3.45 (s, 3H), 2.87 (d,.J = 5.0 Hz, 3H), 2.26 (s, 3H). M8
(EST) nv/z 449.1 [M+H]”

Example 143, Synthesis of 1-2-{difllvoromethylipyridin-4-yhi-1-methyl-3-{6-methyl-5-{7-
{methylamino}-1,6-naphthyridin-3-yl)pyridin-3-yhurea (Compound 190}

1} triphosgene, EiN, THF, 0°C
2) DMAP, 80 °C |
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(10647 Step 1. 2-(Diftuoromethyl}-N-methylpyridin-4-amine (40 mg, 0.25 mmol} was added to a

H

TFA

solution of triphosgene (74 mg, 0.25 mmol} and triethylanine (0.1 mL) in tetrahydrofuran (3 mL).
The reaction mixture was stirred at 0 °C for 1 hour. Then 3-(5-amino-2Z-methyvlpyridin-3-y1)-N-(4-
methoxybenzy-N-methyl-1,6-naphthyridin-7-amine (80 mg, 0.21 mmol) was added. The reaction
mixture was stirred at 60 °C for 1 hour. After cooling to room temperature, the reaction mixture
was concentrated and the residue was purified by prep-HPLC (Column: Xbridge 21.2 x 250 mm
€18, 10 ym, Mobtle Phase A: water (10 mM ammonium bicarbonate}, B: acetonitrile} to give 1-
(2~{dfluoromethyhpyridin-4-y1}-3-(5-(7-({4-methoxybenzy Y{methyhamino}- 1, 6-naphthyridin-3-
vi}-6-methylpyridin-3-v)-1-methyvlurea (50 mg, 0.087 mmol, 41%) as a vellow solid MS (ESH)
m/z S70 [M+H]"

[1065] Step 2. 1-(2-(Dntluoromethyhpyridin-4-y1-3-( S-{7-{{(4-methoxybenzy H{methyanuno)-
1,6-naphthyridin-3-y)-6-raethylpyridin-3-yl}-1-methylurea (50  mg, 0087 mmol} m

trifluorcacetic acid (2 mL) was stitred at room teroperature for 1 hour. The reaction mixture was

383
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concentrated and the residue was purified by prep-HPLC {(Column: Xbridge 21.2 x 250 mm C1§,
10 um, Mobile Phase A: water (10 mM ammonium bicarbonate), B: acetonitrile) to give 1-(2-
(difleoromethyl}pyridin-4d-y1)-1-methyl-3-(6-methyl-5-(7-(methylamino}-1, 6-naphthyridin-3-
yhpyridin-3-vhurea {15 mg, 0.033 mmol, 38%) as a yellow solid. "H NMR (400 MHz, DMSQ-d,) &
9.41 (s, 1H), 9.03 (s, 1H), 8.87 {d, J= 2.3 Hz, 1H), 8.66 (d, J= 2.4 Hz, 1H), 8.60¢d, J= 5.6 Hz, 1H), £.33
(s, IH), 7.95(d, J=23Hz, 1H), 7.75{(d, J=2.1 Hz, 1H}, 757 (d, /= 5.6 Hz, 1H), 7.10-6.94 (m, 2H), 6.65
(s. 111), 3.43 (4. J= 4.9 Hz, 3H), 2.91 (d, J= 4.7 Tz, 3H), 2.37 (s, 31). MS (ESI) m/z 4501 {MHH]

Example 144, Synthesis of 3-{F-cyanocycloprepyl}-NV-{6-methyl-5-(7-(methylamino}-1,6-

paphthyridin-3-ylpyridin-3-yhbenzamide (Compound 191}

A
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H WAy A OH H
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- HATU, DIFEA, DMF £ o \E P
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[1066] To a solution of 3-{1-cyanocyclopropvlibenzoie acid (30 mg, 0.16 mmol} in NN-
dimethyHormamide (S mL) were added 1-[bis{dimethylanunc}methylenel-1H-1,2, 3-triazolo[4,5-
blpyridimium 3-oxad hexafluorophosphate (73 mg, 0.19 mmol), N N-diisopropylethylamine {60
mg, 0.48 mmol) and 3-(5-ammo-2-methylpyridin-3-y-N-methyl-1,6-naphthyridin-7-amive (42
mg, 0.16 muuol) at room teroperature. The reaction mixture was stured at room temperature for |
hour. The reaction mixtore was diluted with ethyl acetate (100 ml), washed with water (50 mi. x
2) and brine (50 mL), dried over sodium sulfate, filtered, and concentrated. The crude product was
purified by flash chromatography (silica, petroleum ether/ethyl acetate = 1/4) to afford 3-(1-
cyanocyclopropyl}-N-(6-methyl-S~(7-{methylaninoe)-1,6-naphthyridin-3-yipyridin-3~
yi}benzamide (50 mg, 0.09 mumol, 56%) as a yellow oil. "H NMR (400 MHz, DMSO-d )5 10.34
(s, 111}, 8.99 (s, 1H), 8.82 (d,.J= 2.3 Hz, 1H), 8.24 (d, J= 1.7 Hz, 1H), 7.96 - 7.81 (m, 2H), 7.79
~7.68 {m, 2H), 7.56 {dd, J= 4.8, 1.4 Hz, 2F), 7.35 (4, J= 9.1 Hz, 1H), 6.90 (d, J = 5.1 Hz, 1H),
6.62 (s, 1H), 2.837¢d, J=50Hz 3H), 231 (d, /=171 Hz, 3H), 1.82 (¢, /= 4.8 Hz, 2H), 1.62 (4,
J= 5.1 Hz, 2H). MS (EST) m/z 435 [M+H]"

Example 145, Synthesis of 3-(2-cyanopropan-2-yl}-N-{4-methyi-3-(7-(methylamino}-1,6-

paphthyridin-3-yliphenyl}benzamide (Compound 193)
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[10671 A solution of 3-(2-cyanopropan-2-ylibenzoic acid (30 mg, 0.16 mmol), 3-(S-amino-2-
methylpheny}-N-methyl-1, 6-naphthyridin-7-amine {33.5 mg, 0.13 minol}, 1-
[bis{dimethylammomethylene]-1H-1,2 3-triazolof4, 5-blpyridintum 3-oxud hexaflucrophosphate
(912 mg, 024 mmol}) and NN-dusopropylethylamme (619 mg, 048 mmol} wm NN-
dimethyHormamide (3 mL) was stirred at room temperature for 2 hours. The reaction mixture was
purified by prep-HPLC (Column: Xbridge 21.2 x 250 mm C18, 10 pm, Mobile Phase A: water (10
mM ammonium bicarbonate), B: acetonitrile) to give 3-(2-cyanopropan-2-yi}-N-(4d-methyl-3-(7-
{methylamino}-1,6-naphthyridin-3-vhphenyhbenzamide (11.2 mg, 0.025 mmol, 16%) as a yellow
solid. 'H NMR {400 MHz, CDCL) & 8.87 — 8.85 (m, 1H), 8.00 (dd, J = 16.6, 10.6 Hz, 3H), 7.81
(d, /=78 Hz 1H), 770(d, J=7.6Hz, 1H), 767 - 7.56 (m, 2H), 7.53 (t, /=78 Hz, 1H), 7.34
(d,/J=8ZHz 1H), 678 (s, 1H), 3.03 (d, /=53 Hz, 3H), 232 (s, 3H), 1.77 (d, /=55 Hz, 6H).
MS (EST) m/z 436.0 [M+H}"

Example 146, Synthesis of N-{6-methyl-5-(7-{methylaming)-1,6-naphthyridin-3-yhpyridin-
3-yi}-1H-indele-3-carboxamide {Compound 194}
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(1068} Step 1. A nuxture of i- (terr—hutox‘,ferarbonyl) 1H-indele-3-carboxylic acid (30 mg, 0.18

mmol), 3-(S-amino-2-methylpyridin-3-y)-N-methyl-1,6-vaphthyridin-7-amine (50 mg, 018
mmol}, i-[bis{dimethylaminoymethylene]-1H-1,2 3-tnazolo[4,5-blpyridinium 3-oxid
hexafluorophosphate (84 mg, 0.22 mmol), NN-dimethylformanude (10 ml} and NN-
dusepropylethylamine (67 mg, 0.54 mmol) was stirred at room temperature for 16 hours. The

mixture was purified by prep-HPLC (Column: Xbridge 21 .2 x 250 nun C18, 10 pm, Mobile Phase



WO 2023/039505 PCT/US2022/076164

A water {10 mM ammoniom bicarbonate}, B acetonitrile) to give rert-butyl 3-{({6-methyl-5-(7-
{methylamino)-1,6-naphthyridin-3-yDpyridin-3-yljcarbamoyl}-1 H-indole-1-carboxviate (70 mg,
0.13 mmol, 72%). MS (EST) m/z 508 [M+H]

[1069] Step 2. A mixture of fert-butyl 3-{(6-methyl-5-{7-{methylanino)-1,6-naphthyridin-3-
yvhpyridin-3-yhcarbamoy!)-1 H-indole-1-carboxylate (50 mg, 0.10 mmol) and hydrogen chloride
m methanol solution (3M, 5 mL} was stirred at room temperature for | hour, and then the reaction
mixture was concentrated. The nuxture was purified by prep-HPLC (Column: Xbridge 21.2 x 230
mm C18, 10 pm, Mobtile Phase A: water (10 mM ammoniur bicarbonate), B: acetoniirile) to give
N-{6-methyl-5-(7-(methyvlamino}-1,6-naphthyridin-3-yhpyridin-3-yh-1H-indole-3-carboxamide
(30 mg, 0.13 mmol, 70%). 'H NMR (400 MHz, DMSO-ds) 5 11.81 (s, 1H), 9.97 (s, 1H), 9.01 (s,
1H), 891 -8.84 (m, 2H), 833 (d, /=24 Hz 2H), 820(dd, /=101, 5.0 Hz, 2H), 748(d, /=78
Hz 1H), 7.25-710(m, 2H), 6.95{g, /=50Hz 1H), 6.64 (s, 1H), 2.88 (d, /=5.0Hz 3H), 2.54

—2.44 {m, 3H}. MS (BSI) m/z 409 [M+H}

Example 147. Synthesis of 7-methyl-N-{4-methyl-3-(7-(methylamine)-1,6-naphthyridin-3-
yiiphenyi}-5.6,7,8-tetrabydroimidazo] 1.2-a|pyridine-3-carboxamide (Compound 195)
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(1070} Step 1. To a solution of ethyl T-methyhimudazo[1,2-a]pyridine-3-carboxylate (50 mg, 0.25
mmol) in methano! (3 mL} was added platinum{IV} oxide (6 mg, 0.025 mmeol) at room
temperature. The maxtore was stured at room temperature for 16 houwrs under hydrogen
atmosphere. The resulting mixture was filtered. The filtrate was concentrated and purified by flash
chromatography (silica, ethyl acetate/petroleum ether = /1) to give ethyl 7-methyl-5,6,7,8-
tetrahydrommidazo[1,2-alpyridine-3-carboxylate (48 mg, .23 mmol, 92%) as a colorless oil. MS
(EST) m/z 209.1 [MHH]

(10717 Step 2. A muxture of ethyl 7-methyl-5,6,7,8<tetrahydroimidazo(1,2-ajpyridine-3-

carboxylate (48 mg, 0.23 mmol) and Lithium hydroxide monohydrate (29 mg, 0.69 mmol} in
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tetrahydrofuran (3 mL} and water (1 mL) was stirred at room temperature for 16 hours. The
resulting mixture was diluted with water {10 mL) and acidified with hydrochioric acid to pH =5
The solid was collected by filtration and dried to give 7-methyl-5,6,7 8-tetrahydroimidazo[1,2-
alpyridine-3-carboxylic acid (32 mg, 0.18 mmol, 77%) as white solid. MS (ESY) m/z 181.1 [M+H]"
[1072] Step 3. A solution of 7-methyl-5,6,7 8-tetrahydroimidazo[1,2-alpyridine-3-carboxylic acid
(32 mg, 0.18 mmol}, 3-(S5-amino-2-methylipheny}-N-methyl-1,6-naphthyridin-7-amine {48 mg,
0.18  mmol}, I-[bis{dimethylaminoymethylenel-1H-1,2,3-triazolof4,S-blpyridiniom  3-cxud
hexafluorophosphate (205 mg, 0.54 mmol) and triethylamine (0.1 mL)} in N,N-dimethylformamide
(3 mL} was stured at room temperature for 2 hours. The resulting mixture was purified by prep-
HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 um, Mobile Phase: A: water (10 mM
ammonium bicarbonate), B acetomtrile; B%: 30%-70% i 15 min) to afford 7-methyl-N-{4-
methyl-3-(7-{methylamino}-1,6-naphthyridin-3-yliphenyi}-5,6,7, 8-tetrahydroinidazo{1,2-
alpyridine-3~carboxamide (18.6 mg, 0.04 mmol, 24%) as a vellow solid. 'H NMR (400 MHz,
DMSO-de) 6 9.80 (s, 1H), 8.97 (s, 1H), 880(d, /=23 Hz, 1H)}, 822(d, /=18Hx, 1H), 786 (d,
J=22Hz 1H), 7.78 (dd, J= 8.3, 2.2 Hz, 1H), 7.68 (s, 1H), 7.27 (4, /= 8.5 Hz, 1H), 6.89(d, /=
4.9 Hz, 1H), 6.62 (5, 1H), 417 — 4.10 (m, 1H), 3.98 — 3.90 (m, 1H), 2.92 (dd, J = 163, 4.8 Hz,
1H), 2.87 (d, J= 4.7 Hz, 3H), 2.38(dd, J = 16.5, 10.5 Hz, 1H), 2.26 (s, 3H), 2.07 — 1.93 (m, 2H),
1.62(ddd, J=242, 11.1,55H=, 1H)}, 1.08{d, J=6.6 Hz, 3H). MS (EST) m/« 427.3 [M+H]"

Example 148. Synthesis of N-{3-(Z-cyanopropan-2-yijphenyl)-6-(7-(methylamino}-1,6-

paphthyridin-3-yl}pyridazine-d-carboxamide (Compound 196)
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[1073] Step 1. A mixture of methyl 6- chh}mpyUdazme«-@ncarboxylate (212 mg, 1.23 mmol), N~
{d-methoxybenzyl}-N-methyi-3-{4,4,5, 5-tetramethyl-1,3, 2-dioxaborolan-2-y1}-1,6-naphthyridin-
7-amine {300 mg, 1.23 mmol), {1,1-bis{diphenylphosphinoiferrocenejdichloropaliadium{il) (106

mg, 0.13 mmol} and potassium carbonate (340 mg, 2.46 mmol) in water (1 mL} and 1 4-dioxane
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(5 mL} was stirred at 90 °C for 2 hours under mitrogen atmosphere. After cooling to room
temperature, the reaction mixture was difuted with water (100 mL} and extracted with ethy! acetate
(100 mL x 3} The combined organic lavers were dried over sodium sulfate, filtered, and
concenirated. The residue was purified by flash chromatography (silica, petroleum ether/ethyl
acetate = 1/1} to give methyl 6-(7-((4-methoxvbenzyh(methyamino}-1,6-naphthyridin-3-
vpyridazine-4-carboxylate (400 mg, 1.32 mmol, 53%) as a yellow solid. MS (ESY) m/z 4161
IMHHT

110741 Step 2. A solution of methy! 6-(7-({4-methoxybenzy}{methyDaminoe)-1,6-naphthyridin-3-
viypyridazine-4-carboxylate (100 mg, 0.24 mmol) and lithium hydroxide (67 mg, 1.20 mmol) in
tetrahydrofuran (3 mL) and water {2 mL} was stirred for 2 hours at room temperature. The solvent
was evaporated under reduced pressure. The residue was diluted with water {5 mL), adjusted to
pH =3 by adding T N hydrochioric acid slowly, and extracted with ethyl acetate (50 mL x 3). The
combined  organic layers were  concentrated in vacuo to give  6-{7-{({4-
methoxybenzyl}{methyDamino)-1,6-naphthynidin-3-vlpyridazine-4-carboxylic acid (80 mg, 6.20
mmoi, 83%) as a veliow solid. MS {(EST) m/z 402.1 [M+H]"

[107S] Step 3. A mowxture of  6-(7-({4-methoxybenzyl}{methyDamino)-1,6-naphthyridin-3-
viypyridazine-d-carboxyiic acid (30 mg, 0.18 mmol), 2-(3-aminophenyl)-2-methylpropanemtrile
(30 mg, 0.19 muuol), 1-[bis(dimethyviammoymethylene]-1H-1,2 3-triazolo[4,3-blpyndinium 3-
oxid hexaftuorophosphate (84 mg, 0.22 nuuol), M N-dimethyiformamde (10 mL) and NN-
disopropylethylamune (67 mg, 0.54 mmol) was stirred at room temperature for 16 hours. The
nmuxture was purified by prep-HPLC (Coluron: Xbridge 21.2 x 250 am C18, 10 pm, Mobile Phase
A: water (10 mM ammonium bicarbonate), B acetonitrile) to give N-(3-{2-cyanopropan-2-
viyphenyi}-6-( 7-{(4-methoxybenzyH{methyDamino)-1,6-naphthyridin-3-vlipyridazine-4-
carboxarnide (25 mg, 0.046 mmol, 26%). MS (ESI) m/z 5442 [M+H}

[1076] Step 4, A mixture of N-(3-{2~cyvanopropan-2-yHphenyl3-6-( 7-({4-
methoxybenzyD{methyDamino)-1,6-naphthyridin-3-yDpyridazine-d-carboxamide (25 mg, 0.046
mmol) and trifluoroacetic acid {5 ml} was stirred at room temperature for 1 hour. The reaction
mixture was concentrated. The residue was purified by prep-HPLC (Column: Xbridge 21.2 x 250
mm 18, 10 pm, Mobile Phase A water (10 mM ammonium bicarbonate), B acetoniirile} to give
N-{3-(2-cyanopropan-2-y liphenyl}-6-{7-{methylamino}-1,6-naphthyridin-3-yjpyridazine-4-
carboxamide (13 mg, 0.03mmol, 66%). 'H NMR (400 MHz, DMSO-ds} § 10.90 (s, 1H), 9.63 (dd,
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J=19.0, 1.9 Hz, 1H), 9.10 (d, J= 4.0 Hz, 1H), 8.79 (d,J= 1.8 Hz, 2H), 7.99 (s, 1H), 7.86 (d, J =
8.0 Hz, 1H), 7.50 (t, J = 7.9 Hz, 1H), 7.34 (d, J= 7.6 Hz, 1H), 7.17 (d. /= 5.1 Hz, 1H), 6.68 (s,
1H), 2.90 (d, J= 4.8 Hz, 3H), 1.72 (s, 6H). MS (EST) m/z 424.0 [M+H]

Example 149, Synthesis of N-[4-chioro-6-methyl-5-[7-(methylamino)-L6-naphthyridin-3-yi}-
3-pyridyi]-4-(1-cyano-1-methyl-ethylipyridine-2-carboxamide {Compound 197}
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[1077] Step 1. To a solution of 3,5-dibromo-4-chloro-2-methyi-pyridine (3.0 g, 10.5 mmol) in
dioxane {30 mL} was added diphenyimethanimine (1.91 g, 10.5 mumol}, Xantphos (608 mg, 1.05
mmol), tris{dibenzylideneacetoneidipalladium (481 mg, 525 pmol) and cestum carbonate (10.3 g,
31.5 mumeol). The mixture was stirred at 110 °C for 12 hours under nitrogen atmosphere. The
mixture was concentrated under reduced pressure. The residue was purified by flash
chromatography (silica, petroleum ether/ethyl acetate = 10/1 to 1/1) to give N-(5-bromo-4-chloro-
6-methylpyridin-3-y1)-1,1-diphenylmetharmimine (3 g, 7.78 mmol, 74%) as a white solid. MS (ESI)
m/z 387.1 [MH+HT

(10781 Step 2. To a solution of N-(S-bromo-4-chloro-6-methyipyridin-3-yi}-1,1-
diphenyimethanimine (2.5 g, 6.48 mmol} in dimethyi sulfoxide (15 mL) was added potassium
acetate (1.91 g, 19.5 mmol}, 1, '-bis(diphenyiphosphino} ferrocene-palladium(Il) dichlornide (474
mg, 648 umol) and 4,4,5,5~tetra.methvi~2~(/—'i,4,5,5~tetrameﬂwi—l,3,2~dioxab0roian—2-vi)-1,3,2~
dioxaborolane {8.23 g, 32.4 ramol}. The muxture was stirred at 110 °C for 8 hours under nitrogen
atmosphere. The nuxture was then concentrated under vacuum. The residue was purified by flash
chromatography (silica, petroleum ether/ethy! acetate = 20/1 to 3/1} to give N-[4-chloro-6-methyl-

389
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5-(4,4,5 S-tetramethyl-1,3 2-dioxaborolan-2-yH-3-pyridyil-1, 1-diphenyl-methanimme (1.3 g,
2.97 mmol, 46%) as a vellow oil. MS (ESI) m/z 433.1 {M+H]"

(10791 Step 3. To a solution of N-[4-chlore-6-methvl-5-(4,4,5,5-tetramethy!-1,3,2-dioxaborolan-
2-y1}-3-pyridyl}-1,1-diphenyl-methanimine (350 mg, 808 pumol} and 3-bromo-N-[{4-
methoxypheny Dmethyi]-N-methyl-1,6-naphthyridin-7-amine (348 mg, 971 pmol} it toluene (5
mb} was added [(di{i-adamantyl}-butylphosphine}-2-(2'-aming-1,1'-biphenylyipalladium(il)
methanesulfonate (29.5 mg, 40.4 pmol) and potassium phosphate tribasic (1.5 M, 1.62 mL} The
mixture was stirred at 60 °C for 1 howr and then stirred at 100 °C for 12 hours under nitrogen
atmosphere. The reaction mixture was concenirated under reduced pressure. The residue was
purified by flash chromatography (silica, petroleum ether/ethyl acetate = 20/1 to 1/1) to give 3-[5-
{benzhydrylideneanuno)-4-chloro-2-methyl-3-pyridyl}-N-[{4-methoxyphenylmethyl}-N-methyl-
1,6-naphthyridin-7-amine (0.32 g, 493 pmol, 61%) as a white solid. MS (ESI) m/z 584.2 [M+H]"
[1080] Step 4. To a solution of 3-[S-(benzhydrylideneamino}-4-chloro-2-methyl-3-pyridyi}-N-
[{(4-roethoxyphenyDmethyl]-N-methyl-1,6-naphthynidin-7-anmune (0.3 g, 513 pmol) 1o methanol (8
mL} was added hydroxylamine hydrochloride {53.5 mg, 770 umol} and sodium acetate (126 mg,
1.54 mmol). The mixture was stirred at 25 °C for 12 hours. On completion, the reaction mixture
was concentrated under reduced pressure. The residue was purified by flash chromatography
{(silica, petroleum ethet/ethyl acetate = 20/1 to 1/1) to give 3-(S-amino-4-chloro-2-methyl-3-
pyridyD-N-[{4-methoxypheny Dmethyl]-N-methyi-1 6-naphthynidin-7-amme (200 mg, 471 umol,
92%} as a white solid. MS (ESI) m/z 420.3 [M+H]"

[1081iStep 8. To a  soluton of 3-(5-anmuno-d-chloro-2-methyl-3-pyridyl)-N-[(4-
methoxyphenyhmethyi]-N-methyl-1,6-naphthyridin-7-amine . {170 mg, 405 umol} in
dichioromethane {3 ml} was added tnfluorcacetic acid (1.54 g, 13.5 mmol). The mixture was
stirred at 25 °C for 2 hours. The reaction mixture was concentrated under reduced pressure. The
residue was purified by reversed-phase HPLC {0.1% formic acid) to give 3-{5-amino~4-chloro-2-
methyl-3-pyridyl}-N-methyl-1,6-naphthyridin-7-amine {130 mg, 338 pumol, 84%, FA} as a white
solid. MS (EST) m/z 300.1 {M+H]"

[1082] Step 6. To a solution of 4-(1-cyano-I-methyi-ethyhpyndine-2-carboxylic acid {(143mg,
751 wmol) w pyridine (3 mb.} was added 1-ethyl-3-(3-dunethylammopropylicarbodirmide {144
mg, 752 pmol} and 3-{5-amino-4-chloro-2-methyl-3-pyridyl}-N-methyi-1,6-naphthyridin-7-

amine (130 mg, 376 pmol}. The mixture was stirred at 25 °C for 1 hour and then concentrated

350
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under reduced pressure. The residue was purified by prep-HPLC (Column: Phenomenex Luna 150
x 25 mm C18, 10 pm, Mobtle Phase: A: water (formic acid), B: acetonitrile; B%: 28%-58% in 10
min} to give N-{4-chloro-6-methyl-5-[7-{methylanuno)-1,6-naphthyridin-3-yi}-3-pyridyl]-4-(1-
cyano-1-methyl-ethylipyridine-2-carboxamide (18.4 mg, 38.6 pumol, 10%) as a yellow solid. 'H
NMR {400 MHz, DMSO-d5) 5 10.68 (s, 1H), 9.18 (s, 1H), 8.98 (s, 1H), 8.84 (d, J = 5.2 Hz, 11,
872(d, J=2.4Hz 1H), 850 (s, 1H), 833 (d, J= 1.6 Hz, 1H), 8.28 (d, /= 2.0 Hz, 1H), 7.94 -
7.88(m 1H), 7.00 {q,.J = 4.8 Hz, 1H), 6.65 (s, 1H), 2.89 (d, J = 4.8 Hz, 3H), 2.37 (5. 3H), 1.79 (s,
6H). MS (EST) m/z 472.0 [M+H]"

Example 150. Synthesis of N-(6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-ylipyridin-
3-yH-8-0x0-5,6,7 8- tetrahydronaphthalene-f-carboxamide (Compound 198)
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[1083] Step 1. A mixture of 5~bmmo—j,4—d1}wdmﬁa )hihaien 1{2H}-one (500 mg, 2.22 mmol),
I Step 3 £ (24 ( g ,

1,1-bis{diphenylphosphino}ferrocene (246 mg, 0.44 mmel), palladium (1} acetate (49 mg, 0.22
mmol), and trigthylamine (2 mL) in ethanol (10 mb} was stirred at 80 °C for 16 hours under carbon
monoexide atmosphere. After cooling to room temperature, the reaction mixture was filtered. The
filirate was concentrated under reduced pressure. The residue was purified by flash
chromatography (silica, ethyl acetate in petroleum ether from 0% to 20%;) to afford ethyl S-oxo-
35,6,7 8-tetrahydronaphthalene-1-carboxylate (460 mg, 2.10 mmol, 95%:) as a colorless oil. MS
(BST) m/z 219.1 [M+H]™

(10841 Step 2. Lithium hydroxide monchydrate (144 mg, 3.44 mmol) and water (1 mL) were
added to a solution of ethyl S-ox0-5,0,7 &-tetrahydronaphthalene-1-carboxylate (130 mg, 0.69
mmol) m tetrahydrofuran (2 mb) at room temperature. The mixture was stirred at room
temperature for 1 hour. The resulting mixture was extracted with ethyl acetate (S mL) and the

orgamc layer was discarded. The aqueous phase was acidified with 1 N hydrogen chlonde unti}
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pH = 3 and extracted with ethyl acetate {5 mbL x 3). The combined organic phases were washed
with brine (10 mL), dried over sodium sulfate, and filtered. The filtrate was concentrated to give
5-0x0-5,6,7 8-tetrahydronaphthalene-1-carboxylic acid (130 mg, crude) as colorless oil, which
was used without further purification. MS (ES1y m/z 1911 [M-+H]"

[1085% Step 3. To a solution of 5-0x0-5,6,7 8-tetrahvdronaphthalene-1-carboxylic acid (100 mg,
crude} in N N-dimethylformamide (3 mbL} was added N N-diisopropylethylamine (102 mg, 0.79
mmotl}, I-fbis{dimethylaminoymethylene]-1H-1,2 3-triazolo[4,S-blpyridinium 3-ouad
hexafluorophosphate (240 mg, 0.63 mmol} at room temperature. The solution was stirred at room
temperature  for 5 minutes, and then 3-(S-amino-2-methylpyridin-3-yi}-N-methyl-1,6-
naphthyridin-7-amine (167 mg, 0.63 mmol} was added. The reaction solution was stirred for 2
hours. The resulting solution was poured into water {10 mL) and exiracted with ethy! acetate (10
mk. x 3}). The combined organic phases were washed with brine (10 mL), dried over sodium sulfate,
filtered, and concentrated. The residue was purified by flash chromatography (silica, methanol in
dichloromethane from 0% to 10%) to give the crude compound (138 mg, 0.32 mmol, 45%). About
13 g of the crude product was purified by prep-HPLC {Column: Welch Xtimate 21.2 x 2530 ram
C18, 10 um, Mobile Phase: A: water {10 mM ammonium bicarbonate), B: acetontirile} to give N-
{6~-methyl-5-{7-(methylamimno)-1,6-naphthyridin-3-vpyridin-3-yi)-3-0x0-5,6,7,8-
tetrabydronaphthalene- 1 -carboxamide (6.8 mg) as a vellow solid. TH NMR (400 MHz, DMSQ-ds)
510,72 (s, 1H), 9.01 (s, 1H), .86 (d, J= 2.4 Hz, 1F), .81 (d, /= 2.4 Hz, 1), 833 (d, /=24
Hz, 1H), §.17 (4, 7= 2.4 Hz, 1H), 8.05-8.03 (m, 1H), 7.80-7.77 (m, 1H), 7.52-7.48 (m, 1H), 6.98
(s, 1H), 6.63 (s, 1H), 3.06 (t,.J = 6.0 Hz, 2H), 2.88 (4, J = 4.4 Hz, 3H), 2.67-2.63 (m, 7H), 2.48 (s,
3H), 2.05 (4, J = 5.6 Hz, 2H). MS (ESI) m/z 438.1 [M+H]"

Example 181, Synthesis of S-hydroxy-N-{6-methyl-5-(7-(methylamine)-1,6-naphthyridin-3-
yhpyridin-3-yi)-5,6,7,8-tetr ahydmnapmhaime i-carboxamide {Compound 1(}%

(J:/j\ I \[N(\\ \jN ,,,,,, MeoH, 6% )ij\ j\j\

(10861 To a solution of N-{(6-methyl-5+(7-(methylaming}- 1 L6~ naphthyridm 3-yDpyridin-3-yl}-5-
ox0-5,6,7 8-tetrahydronaphthalene-1-carboxamide (100 mg, 0.23 mmel} in methano! (5 mL} was
added sodium borohydride {9 mg, 0.23 mmol} at 0 °C. After stirring at 0 °C for 15 minutes, the

reaction mixture was quenched with a solution of ammonium chloride (5 mL} at 0 °C. The mixture
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was concentrated under reduced pressure. The residue was purified by prep-HPLC (Column:
Welch Xiimate 21.2 x 250 mm (18, 10 um, Mobile Phase: A: water (10 mM ammonium
bicarbonate), B: acetonitrile} to give S-hydroxy-N-(6-methyl-5-(7-(methylamino}-1,6-
naphthynidin-3-ypyridin-3-y{}-5,6,7 8-tetrahydronaphthalene-1-carboxamide (40.0 mg, 0.09
mmol, 40%) as a yellow solid. "H NMR (400 MHz, DMSO-do} § 10.54 (s, 1H), 9.00 (s, 1H), 8.85-
8.01 (m, 2H), $.31 (s, 1H), 8.15 (d, /= 2.0 Hz, 1H), 7.55 (d, /= 6.8 Hz, 1H), 7.35-7.27 {m, ZH),
7.80-7.77 (m, 1H), 6.97 (d, /= 4.0 Hz, 1H), 6.63 (s, 1H), 5.24 (s, 1H), 4.62 (s, 1H), 2.87 (d, J =
4.4 Hz, 3H), 2.84-2.70 (m. 2H), 2.47 (s, 3H), 1.94-1.84 (m, 2H), 1.74-1.63 (m, 2H). MS (ESI) m/z
440.1 [M+H]

Example 152, Synthesis of 3-(1,1-difluorcethyl)-N-(6-methyl-5-(7-(methylamino}-1,6-

paphthyridin-3-ylipyridin-3-yhbenzamide {Compound 200}
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(10871 A solution of 3-(1,1-difluoroethyl}benzoic acid (43 mgN 0.24 mmol), 3-(5-amino-2-
methylpyridin-3-y1}-N-methyl-1,6-naphthyridin-7-amine (64 mg, 024 mmol), 1-
[bis{dimethylamino)methylene]-1H-1 2 3-triazolo[4,S-blpyridinium 3-oxid hexafluorophosphate
(274 mg, 0.72 mmol} and triethylamine (0.2 mL)} in N, N-dimethyiformamide (3 mL) was stirred
at room temperature for 2 hours. The resulting mixture was purified by prep-HPLC (Column:
Welch Xtimate 21.2 x 250 mm C18, 10 um, Mobile Phase: A: water (10 mM ammonium
bicarbonate), B: acetonitrile; B%: 30%-70% in 15 min} to afford 3-(1,1-difluoroethy}-N-{6-
methyl-5-(7-(methylammo)- 1, 6-naphthynidin-3-vhpyridin-3-yi}benzamide {42.1 mg, 0.10 mmol,
41%) as a yellow solid. TH NMR (400 MHz, DMSO-ds) 8 10.63 (s, 1H), 9.00 (s, 1H), 8.91 (d, J=
24He 1H), 887(d,J=23Hz, 1H), 832(d, J=21Hz 1H),8§18(d, J=23Hz 2H), 813 {d,J
=T78Hz 1H), 782(d, /=78 Hz 1H), 7.69{(t, J=7.8 Hz, 1H), 696 (d, /=49 Hz, 1H), 6.64 (3,
1H), 2.88 (d, .J=4.9 Hz, 3H), 2.50 (s, 3H), 2.04 {1, .J = 18.9 Hz, 3H). MS (ESD m/z 434.1 [M+H]"

Example 153, Synthesis of  4-{cyclopropyli(hydroxy)methyl}-N-(6-methyl-5-(7-
{methylamine)-1,6-naphthyridin-3-yhpyridin-3-yl)picelinamide (Compound 201)
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[1088% Step . To a solution of 2—bromﬁisgr-iicotinaidehyde {1200 mg, 649 mmol} in
tetrahydrofuran (30 ml) was added cyclopropylmagnesium bromide (13 mi) at -78 °C under
nitrogen atmosphere. The mixture was stirred for 1 hour at room temperature. The reaction mixture
was quenched with saturated ammonium chloride aqueous solution (20 mL) and extracted with
ethyl acetate (30 mL x 2). The combined organic phases were concentrated and purified by flash
chromatography {silica, petroleum ether/ethyl acetate = 3/1} to give (2-bromopynidin-4-
yi}cyclopropylimethanol (800 mg, 3.52 mmol, 54%;) as colorless oil. MS (ESI) m/z 228 [M+H]™
[1089] Step 2. A solution of (2-bromopyridin-4-y}{cyclopropylymethanol (800 mg, 3.32 mmol},
1, U-his{diphenyiphosphino)ferrocene {193 mg, 035 mmol), palladium (1) acetate{77 mg, 0.35
mmol) and triethylamine (1000 mg, 10.56 mmol} in ethanol (30 ml) was stirred at 80 °C for 16
hours under carbon monoxide atmosphere. The reaction was cooled to room temperature. The
mixture were concentrated and purified by flash chromatography (silica, petroleum ether/ethyl
acetate = 1/1} to give ethyl 4-(cyclopropvl{hydroxyimethyDpicolinate (400 mg, 1.81 mmol, 51%)
as a yellow otl. MIS (EST) m/z 222 [M+H]"

[10907 Step 3. A mixture of ethyl 4-{cyclopropyl(hydroxyymethypicolinate {200 myg, 0.91 mamol)
and bithium hydroxide (76 mg, 1.82 mmol) m tetrahydrofuran (5 ml) was stirred at room
temperature for 1 hour. The reaction mixture was extracted with ethyl acetate (30 mL x 2) and the
orgame layers were discarded. The agueous layer was adjusted to pH = 4 with hydrochloric acid
{6 N} and extracted with ethyl acetate (30 mbL x 2). The combined organic phases were
concentrated to give 4-{cyclopropylithydroxymethypicolinic acid (70 mg, 0.36 romol, 40%}as a
brown ot} MS (ESI) m/z 194 [M+HTT

[1091] Step 4. A muxture of 4-(cyclopropyi{hydroxy ymethylpicolinic acid (30 mg, 0.15 mmol),
3-{5-amino-2-methylpyrnidin-3-yi}-N-methyl-1,6-naphthyridin-7-amme {50 mg, 0.18 mmol}, 1-
[bis(dimethyiaminoimethylene]-1H-1,2,3-trazolof4, S-bipyridimum 3-oxid hexafluorophosphate

{68 mg, 0.18 mmol), and NAN-dusopropvlethylamine (67 mg, 054 mmol) m NN-
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dimethyviformamide (10 mbL) was stirred at room temperature for 16 hours. The mixture was
purified by prep-HPLC (Column: Xbridge 21.2 x 250 mm €18, 10 um, Mobile Phase A: water {10
mM ammonium bicarbonate), B: acetontrile) to give 4-{cyclopropvi(hydroxymethy}-N-(6-
methyl-5-(7-{methylamino)-1,6-naphthyridin-3-yhpyridin-3-vpicolinamide (3¢ mg, 0.008
mmol, 45%). 'H NMR (400 Mz, DMSO-de) § 10.95 (s, 1H), 9.02 (d, J = 23.6 Hz, 1H), 8.99 -
8.96 (m, 1H), 8.87 (s, 1H), 8.69 (d, J= 4.9 Hz, 1H), 8.32 (s, ZH), 8.21 (s, 1H}, 7.69 (d, J= 4.2 Hz,
1H), 6.96 (d, J=4.9 Hz, 1H), 6.64 (s, 1H), 5.62 (d, J = 4.6 Hz, 1H), 4.25 — 4.07 (m, 1H), 2.88 (d,
J=47Hz, 3H), 2.59 (d, /= 68.1 Hz, 3H), 1.05 (dd, /= 16.9, 9.7 Hz, 1H), 0.48 — 0.46 (m, 41).
MS (ESD) m/z 441 [M+H]

Example 154, Synthesis of 4-(-hydroxy-2-methylpropyl}-N-(6-methyl-5-(7-(methylamino)-
1, 6-naphihyridin-3-yhpyridin-3-yi}picelinamide {Compound 263)
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(1092 Step 1. To a solution of 2-bromoisonicotinaldehyde {1200 mg, 649 mmol} o
tetrahydrofuran (30 mL) was added 1sopropylmagnesium bromide (1 M in tetrahydrofuran, 13 mL,
13 mmol) at -78 °C under nitrogen atmosphere. The mixture was stirred for 1 hour. The reaction
mixture was quenched with saturated ammonivm chloride aguecus solution (20 mL) and extracted
with ethyl acetate (30 mL x 2). The combined organic phases were concentrated and purified by
flash chromatography (silica, petroleum ether/ethy! acetate = 3/1) to give 1-{Z-bromopyridin-4-
yi}-2-methylpropan-1-0l {800 mg, 3.52 mmol, 54%) as colorless oil. MS {(ESI) nv/z 230 [M+HT"

[1093] Step 2. A solution of 1-{2-bromopyridin-4-yl}-2-methylipropan-1-ol (800 mg, 3.52 mmol},
1,1"-bis{diphenviphosphinojferrocene (193 mg, 0.35 mmol}, palladium(il} acetate(77 mg, 0.35
mmol} and triethylamine {1000 mg, 10.56 mmol} in ethanol (30 mL) was stirred at 80 °C for 16
hours under carbon monoxide atmosphere. The reaction was cooled to room temperature. The
mixture was concentrated and purified by tlash chromatography (silica, petroleum ether/ethyl

acetate = 1/1) to give ethyl 4-(1-hydroxy-2-methylpropylipicolinate (400 mg, 1.81 mmol, 51%) as
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a yellow oil. MS (EST) m/z 224 [MAHT

[1094] Step 3. A mixiure of ethyl 4-(1-hydroxy-2-methyipropyDpicolinate (200 mg, 0.91 mmol)
and lithiom hydroxide (76 mg, 1.82 mmol} in tetrahydrofuran (5 mL} was stirred at room
temperature for T hour. The reaction mixture was extracted with ethyl acetate 30 mL x 2). The
orgamc layers were discarded. The aqueous layer was adjusted to pH = 4 with hydrochloric acid
{6 N) and extracted with ethyl acetate (30 mL x 2). The combined organic phases were
concentrated to give 4-(1-hydroxy-Z-methylpropyDpicolinic acid (70 mg, 0.36 mmol, 40%) as
brown oil. MS (ESI) m/z 196 [M+H]"

[10931 Step 4. A mixture of 4-(1-hydroxy-2-methylpropylipicolinic acid (30 myg, 0.15 mmol}, 3-
{S-amino-2-methyipyridin-3-yh-N-methyl-1, 6-naphthyridin-7-amine {50 myg, 0.18 mmol}, i-
[bis(dimethylaminoimethylenel-1H-1,2 3-triazolof4, 5-blpyridinium 3-oxid hexaflucrophosphate
(68 mg, 018 mmol), and NN-diisopropylethylamine (67 mg, 054 mmol}) in NN-
dimethvlformamide (10 mbL) was stirred at room temperature for 16 hours. The mixture was
puritied by prep-HPLC (Columunu Xbridge 21.2 x 250 rom C138, 10 um, Mobile Phase A: water (10
mM ammonium bicarbonate), B acetonurile) to give 4-(1-hvdroxy-2-methylpropyl)-N-{6-methyl-
S-{7-{methylamino)-1,6-naphthyridin-3-yDpyridin-3-yipicolinamide (30 rog, 0.008 ramol, 45%).
"H NMR (400 MHz, DMSO-de) 6 10.95 (s, 1H), 9.02 (d, .J=23.6 Hz, 1H), 8.99 — 8.96 {(m, 1H),
B.87 (s, 1H), 8.69 (d, J= 4.9 Hz, 1H), 8.32 (5, 2FL), 8.21 (s, 1H), 7.69 (d, J = 4.2 Hz, 1T}, 6.96 (d,
J=49Hz, 1H), 6.64 (s, 1H), 5.62 (d, /= 4.6 Hz, 1H), 425 — 4.07 (m, 1H), 2.88 (d, /= 4.7 Hz,
3H), 2.59 (d,.7=68.1 Hz, 3H), 1.05(dd, J= 16.9, 9.7 Hz, 1H), 0.66 — 0.24 (m, 6H). MS (ESD m/z
443 [M+HT"

Example 155, Synthesis of N-{4-methyl-3-(7-(methylamino)-1,6~-naphthyridin-3-yi)phenyl)-
4-{2,2. 2-trifluoro-1-{methylaminelethyl)picolinamide {Compound 203)

/5\
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) fe . A solution of formic acid {1.42 g, 31 mmo 2-bromopvridmn-4-vi}-2, 2.2~
[1096] Step 1. A solut £ £ i id (1,42 g, 33 l),i(’b pyridin~-4-y1}-2,2.2
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triffuoroethan-1-amine (800 mg, 3.1 mmol), 1-[bis(dimethylamino)methylene]-1H-12 3~
triazolo{4,5-bipyridinium  3-oxid  hexafluorophosphate (3.02 ¢, 93 mmol) and NN-
diisopropylethylamine (1.2 g, 93 mmol} in dichloromethane {50 mL} was stirred at room
temperature for 12 hours. The reaction was washed with water (50 mL} and brine {50 mL), dried
over sodium sulfate, filtered, and concentrated. The residue was purified by flash chromatography
(silica, petroleum ether/ethyl acetated = 2/1} to give N-(1-(2-bromopyndin-4-y1}-2.22-
trifluoroethyl}formamide {300 myg, 1.06 mmol, 34%;) as a colorless o1l MS (ESH m/z 2829
IMHHT

(10971 Step 2. To a solution of N-{1-(2-bromopyridin-4-y1}-2,2 2-trifluoroethy}formamide (300
mg, 1.06 mmol} in tetrahydrofuran (25 mL) was added borane in tetrahydrofuran (1 M, 11.7 mlL,
11.66 mmol} at 0 °C. The reaction mixture was stirred at 50 °C for 8 hours. The reaction was
quenched with aqueous ammonium chioride (20 mL} and diluted with ethyl acetate (50 mL). The
organic layer was washed with water (20 mbL) and brine (20 mL), dried over sodium sulfate,
filtered, and concentrated. The residue was purified by flash chromatography (silica, petroleum
ether/ethyl acetated = 1/1) to give 1-{2-bromopyridin-4-y1}-2.2, 2-trifluoro-N-methyiethan-1-
anune (80 mg, 0.30 mmol, 28%} as a yellow solid. MS (ESD) nvz 271.0 [M+H]"

[1098] Step 3. A muxture of 1-{2-bromopyridin-d-y1}-2,2, 2-triflucro-N-methylethan-1-amine (1 50
mg, 0.56 mmol), palladium{IDacetate (9 rog, 0.0371 mmol}, 1, U'-bis{diphenyiphosphinojferrocene
{10 rog, 0.0185 romol) and N N-diisopropylethylamine (0.5 wl) m ethanol {20 wl.) was stirred at
80 °C for 12 hours under the protection of carbon monoxide. After cooling to room temperature,
the reaction mixture was concentrated. The residue was diluted with water (20 mL) and extracted
with ethyl acetate (15 mL x 3). The combined organic phases were washed brine {20 mL x 2},
dried over sodiom sulfate, filtered, and concentrated. The residue was purified by flash
chromatography (sihica, petroleum ether/ethyl acetate = 2/1) to afford ethyl 4-{2,2 2-trifluoro-1-
{methylamino)ethyDpicohinate (50 mg, 0.19 mmol, 34%) as a vellow solid. MS (EST) m/z 2641
INVHHHT

[1099] Siep 4. A solution of ethy! 4-(2,2 2-triflaoro-1-(methylamino)ethylipicolinate (50 mg, 0.19
mmol} n 6 M aqueous hydrochloride (5 mL) was stirred at 90 °C for 12 hours. The reaction
mixture was concentrated to give 4-(2,2 2-trifluore-1-(methylaminc)ethylpicolinic acid (26 mg,
0.085 mmol, 45%}) as a yellow sohd, which was used without further purification. MS (ESD m/=

235.0 [MAHH]
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[1100] Step 5. A solution of 4-(2,2 2-trifluoro-1-{methyiamincethylipicolinic acid (20 mg, 0.085
mmol), 3-(S-amino-2-methylphenyl}-N-methyl-1,6-naphthyridin-7-amine {23 mg, 0.085 mmol},
1-fbis{dimethylamino)methylene]-1H-1,2 3-triazolo{4, 5-blpyridinium 3-oxid
hexafluorophosphate (65 mg, 0.17 mmol} and N N-diisopropylethylamine (0.1 mL} in NN-
dimethylformamide (3 mL) was stirred at room temperature for 12 hours. The reaction was diluted
with ethy! acetate (50 L), washed with water (20 mL) and brine {20 mL), dried over sodium
sulfate, filtered, and concentrated. The residue was purified by prep-HPLC (Column: Welch
Kumate 21.2 x 250 mm C18, 10 um, Mobile Phase: A: water (10 mM ammonium bicarbonate),
B: acetonitrile; B%: 30%-70% in 15 min) to afford N-(4-methyl-3-(7-(methylamino)-1,6-
naphthyridin-3-yl}phenyl}-4-(2,2 2-trifluoro-1-{methylaminojethy picolinamide (10 mg, 0.021
mmol, 25%) as a yellow solid. "H NMR (400 MHz, DMSO-de} 6 10.73 (5, 1 H), 9.00(s, 1 H), 8.83
(s, 1 H), 880(d, /=42Hz 1H), 831 (s,2H), 7.93-788 (m, 2 H), 7.79{d, /=40 Hz, 1H), 7.36
(d, J=8.0Hz, 1H), 6.98-6.97 (m, 1 H), 6.63 (5, 1 H), 466(s, 1 H), 288 (d, /=4.0 Hz, 3H), 2.33
{s, 1 H}, 2.07 (s, 3 H). MS (ES]) m/z 481 0 [M+H]"

Example 156. Synthesis of 6-methyl-N-{(d-methyl-3-(7-(methylamino}-1,6-naphthyridin-3-
yhphenyi}-5,6,7,8-tetrahydroimidazeo{l,2-ajpyridine-3-carboxamide (Compound 284}

N oM. A AW "
7 N
A l OH I\f /N\ ,ﬁ/ ~
i ¢ § , N
\/’ o HATU, DIPEA, DMF J\T \/[\

(11013 To a solution of 3-{ 5-amino—z-methyiphenv1}4\’—meﬂwi 1,6-naphthyridin-7-amine (59 mg,

!
i

0.22 mmeol) in N N-dimethylformamide (3 mbL) was added N N-dusopropylethylamine (86 mg,
0.67 mmol), I-[bis{dimethylamivoymethylenel-1H-1,2,3-triazolof4,5-blpyndiniom  3-oxd
hexafluorophosphate (127 mg, 0.33 mmeol} and 6-methyl-5,6,7,8-tetrahydromudazo[l,2-
alpyridime-3-~carboxylic acid (40 mg, 0.22 mmol). The mixture was stirred at room temperature for
1 hour. The reaction was diluted with ethyl acetate (40 ml), washed with saturated sodw
bicarbonate aqueous solution (S0 mL) and brine {40 mL), dried over sodium sulfate, filtered, and
concentrated. The residue was purified by prep-HPLC (Column: Welch Xtumate 21.2 x 250 nun
18, 10 um, Mobile Phase: A: water (10 mM ammonium bicarbonate), B: acetonitrile; B%: 30%-

70% m 15 wmm) to afford G-methyl-N-{d-methyl-3-(7-(methylamine)-1,6-vaphthyridin-3-
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viyphenyl}-5,6,7 S-tetrahvdroimidazof 1, 2-aljpyridine-3-carboxamide {29.6 mg, $.069 mmol, 31%)
as a vellow solid. "H NMR (500 MHz, DMSO-ds} 5 1.04 (d, /= 6.5 Hz, 3H), 1.46-1 53 (m, 1H),
1.89(d, /=135 Hz, 1H), 2.02 (s, 1H)}, 2.26 (s, 3H}, 2.72-2.79 (m, 1H), 2.87 (4, J = 5.0 Hz, 4H)},
3.60(t, J=13.0Hz, 1H}, 451 (dd, Ji=55Hz, Lr=135Hz 1H} 662 (5, 1H), 6.89 (g, J= 50 Hz,
1H), 7.30(d, /= 10.5 Hz, 1H), 7.65(dd, J; = 2.0 Hz, /o = 825 Hz, 1H), 7.71 (s, 1H), 7.77 (s, 1H),
821 (s, 1H), 880(d, /=25 Hz, 1H), 898 (5, 1H), 9.93 (5, 1H). MS (EST) m/z 427.3 [M+H]"

Example 157, Synthesis of S-methyl-N-(d-methyl-3-(7-(methylamino}-1,6-naphthyridin-3-
yhiphenyi}-5,6,7,8-tetrahydroimidazo]1,2-ajpyridine-3-carboxamide (Compound 208}

H
N N

= /\\\I/ ~
Hal Ny X =N H
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L(\ I HATU, DIFEA, DMF N ‘n’ \C

(1102} To a solution of 3-{5-amino-2-methylphenyl)- _/‘\’mmethjyi 1,6-naphthyridin-7-amine (81 mg,
0.31 mmol) in N, N-dimethyiformamide (3 mL)} was added N N-diisopropylethyiamine (180.3 mg,
132 mmol), I-[bis{dimethylaminoymethylene]-1H-1,2 3-triazolof4,5-blpyridimum  3-oxid
hexafluorophosphate (250.8 mg, 0.66 mmol) and S-methyl-5,6,7,8-tetrahydroinmidazo[l,2-
alpyridine-3-carboxylic acid (80 mg, 0.44 mmol). The mixture was stirred at room temperature for
1 hour. The reaction was diluted with ethyl acetate (40 ml), washed with saturated sodium
bicarbonate aqueous solution (50 mL) and brine (40 mL)}, dried over sodium sulfate, filtered, and
concentrated. The residue was purified by prep-HPLC (Columun: Welch Xumate 21.2 x 250 mm
C18, 10 um, Mobtle Phase: A: water {10 mM ammonium bicarbonate}, B: acetoniirile; B%: 309%-
70% m 15 wm) to afford S-methyl-N-{d-methyl-3-(7-(methylamine)-1,6-vaphthyridin-3-
vphenyi}-3,6,7 8-tetrahydroimidazol 1, 2-ajpyridine-3~carboxamide (4.9 mg, 0.012 mmol, 2.7 %)
as 3 yellow solid. 'H NMR (400 MHz, DMSO-de) § 10.07 (s, 1H), 8.99 (s, 1¥L), 8.81 (s, 1), 8.23
{s, 1H}, 7.88 (s, 1H), 7.68(d,J=82Hz 2H), 732 (d, /=792 Hz 1H), 6.95(d, J=31.0 He, 1H},
6.62 (s, 1H}, 5.09 (s, 1H}, 2.87(d, J=43 Hz, SH), 2.27 (s, 3H}, 202 {d, /=409 Hz, 2H), 1.83
(d,/=97Hz 2H), 1.35 (d, /= 6.3 Hz, 3H). MS (EST) m/= 427.2 [M+H]"

Example 158, Synthesis of N-{6-methyi-5-(7-(methyiamine}-1,6-naphthyridin-3-ylipyridin-
3-yi-4-{2,2,2-triflucro-1,1-dihydroxyethylpicolinamide (Compound 206)
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(11031 Step 1. A sclution of 4-bromo-2-chloropyridine {1200 mg, 6.49 mmol) in tetrahydrofuran
{30 mL} was added isopropyl magnesium chloride hthiom chlonde complex (1.3 M in
tetrahwdrofuran, 5 mL, 6.5 mmol) at -78 °C in nitrogen atmosphere. The mixture was stured for 1
hour. Then 2,2 2-triftuoro-1-morpholinoethan-1-one (200 mg, 1.0 mmol} was added and further
stirred for | hour. The reaction mixture was quenched with saturated ammonium chloride agueous
solution (20 mL) and extracted with ethyl acetate (30 mL x 2). The combined organic phases were
concentrated and purified by flash chromatography (stlica, petroleum ether/ethyl acetate =3/1) to
give 1-(2~chloropyridin-4-y1}-2,2 2-trifluoroethan-1-one (800 mg, 3.52 mmol, 54%) as colorless
oil. MS (ESI) m/z 210 [M+H]"

[1104] Step 2. A solution of 1-(2-chloropyridin-4-y1}-2,2 2-trifluoroethan-1-one (800 myg, 3.52
mmol}, 1, U-bis{diphenylphosphino)ferrocene (193 mg, 0.35 mmol), palladiom (11} acetate (77 mg,
0.35 mmol) and triethylamine {1000 mg, 10.56 mmol) in ethanol (30 mL) was stirred at 80 °C for
16 hours under carbon monoxide atmosphere. The reaction was cooled to room temperature. The
mixture was concentrated and purified by flash chromatography (silica, petroleum ether/ethyl
acetate = 1/1) to give ethyl 4-(2.2,2-triflucrcacetyDpicolinate (400 mg, 1.81 mmol, 51%) as a
yellow oil. MS (EST) m/z 248 [M+H]"

(11057 Step 3. A nuxture of ethvl 4~(2,2 2-trifluorcacetylipicolinate (200 wg, 0.91 muol) and
fithium hydroxide (76 mg, 1.82 mmol} m tetrahydrofuran (S mL} was stirred at room temperature
for 1 hour. The reaction mixture was extracted with ethyl acetate (30 ml x 2) and the organic
iayers were discarded. The aqueous layer was adjusted pH = 4 with hydrochloric acid (6 N} and
extracted with ethyl acetate (30 mL x 2}. The combined organic phases were concentrated to give
4-(2,2, 2-mniflporoacetyDpicolimic acid (70 mg, 0.36 munol, 40%) as a brown oil. MK (ESI) m/z 220
IMAHH]T

[1106] Step 4. A mixture of 4-(2 2 2-tnifluorcacetylipicolinic acid (30 mg, 0.15 mmol}, 3-(5-
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amino-2-methylpyridin-3-y}-N-methyi-1, 6-naphthyridin-7-anune {50 mg, 0.18 mmol}, 1-
[bis{dimethylaminoymethylene]-1 H-1 2 3-triazolo[4, 5-bpyridinmum 3-oxid
hexafluorophosphate(68 mg, 0.18 mmol) and N, N-diisopropylethylamine (67 mg, 0.54 mmol} in
N N-dimethylformamide (10 mL} at room temperature. The mixture was stirred at room
temperature for 16 hours. The mixture was purified by prep-HPLC (Column: Xbridge 21.2 x 250
mm C18, 10 pm, Mobtile Phase A: water (10 mM ammonium bicarbonate), B: acetoniirile) to give
N-{6-methyl-5-(7-(methylamino)- 1. 6-naphthyridin-3-ypyridin-3-y1}-4-(2.2 2-#rifluore-1,1-
dihydroxyethyl)picolinamide (30 mg, 0.068 mmol, 45%). 'H NMR (400 MHz, DMSQO-de} § 11.03
(s, 1H), 9.05 (d, J= 2.3 Hz, 1H), 8.99 (s, 1H), 8.86 {dd, J= 7.9, 3.7 Hz, 2H), 8.33 (dd, /= 9.9, 7.1
Hz, 3H}, 813 (s, 2H)}, 786 (d, /=38 Hz 1H), 696 (d, /=50 Hz 1H), 6.64 (s, 1H),288(d, J=
4.9 Hz, 3H), 2.55 {m, 3H) MS (ES]) nv/z 485 [M+H]"

Example 1588, Synthesis  of  (8)-S-hydvoxy-N-(6-methyl-5-(7-(methylamino}-1,6-
paphthyridin-3-ylpyridin-3-y1)-5,6,7 8- tetrahydvonaphthalene-1-carboxamide and (R)-5-
bydroxy-N-(6-methyl-5-(7-(methylamine)-1,6-naphthyridin-3-ylpyridin-3-vi}-5,6,7,8-

tetrahydronaphthalene-1-carbexamide {(Compounds 207 and 208)

H
chiral
chirg ”N /\ N
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St 2areaiiiace s ve

[1107] The enantiomers of S-hydroxy {6~ muhyi S5-(7- (mm‘nyl&mmc} 1,6-naphthynidin-3-
yi)pyridin—?ﬁ—yi -5,6,7 8-tetrahydronaphthalene~-carboxamide (40 mg, 0.09 mmol} were
separated by chiral SFC {(Instrument: SFC-150 (Waters);, Column: OF 20 x 250 mm, 10 um
{Daicel); Mobile phase: CO/MeQOH (0.2% methanol ammonia) = 45/55; Detection wavelength:
214 nm) to afford the first eluting enantiomer (retention time 2.2 min) which was arbitrarily
assigned as {S)-5-hydroxy-N-(6-methyl-5-{7-(methylamino}-1,6-naphthyridin-3-yhpyridin-3-y -
5,6,7,8-tetrahydronaphthalene-1-carboxamide (8.0 mg, 0.02 mmol) as a yellow solid. 'H NMR
{400 Mz, DMSO-ds) 5 10.54 (s, 1H), 9.00 (s, 1H), 8.84 (d, J = 2.4 Hz, 1H), 8.80 (d, /= 2.4 Hz,
1H), 830(d, /=20 Hz, 1H}, 815 (4, /=24 He, 1H), 7.55(d, J= 68 Hz, 11}, 736-727 (m
ZH}, 6.98-6.94 (m, 1H), 6.63 (s, 1H}, 5.25(d, /=56 Hz, 1H},461{d, J=40Hz 1H), 287 (d,J
= 4.8 Hz, 3H), 2.84-2.71 (m, 2H), 2.46 (s, 3H), 1.93-1.86 {m, 2H), 1.74-1 63 (m, ZH). MS (ESI)
m/z 440.1 [M+H}"

and the second eluting enantiomer (retention time 4.5 min} which was arbitrarily assigned as (K}~
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S-hydroxy-N-{6-methyl-5-{7-{methylanmmneo}-1,6-naphthyridin-3-ylpyridin-3-yi}-5,6,7 &-
tetrahydronaphthalene-1-carboxamide (8.2 mg, 0.002 mmol) as a yellow solid. 'H NMR (400
MHz, DMSO-ds) § 10.60 (s, 1H), 9.01 (s, 1H), 8.86 (d..J = 1.2 Hz, 11}, 8.81 (d, /= 1.6 Hz, 1H),
835(s, 1H}, 817(d, J=2.0Hz, 1H), 7.56(d, /= 6.8 Hz, 1H)}, 7.35-7.34 (m, 1H}, 7.31-7.28 (m,
1H), 7.02 (s, 1H), 6.63 (s, 1H), 5.25 (br s, 1H), 4.62-4.60 (m, 1H), 2.87 (s, 3H), 2.84-2.72 (m, 2H),
2.47 (s, 3H), 1.92-1.87 (m, 2H), 1.71-1.65 (m, 2H). MS (EST) m/z 440.1 [M+H]"

Example 160. Synthesis of N-(6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-ylpyridin-
3-y1)-8,6,7 8-tetrabydroimidazo]1,2-a]pyridine-3-carboxamide (Compound 209)
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[1108] A mixture of 5,6,7 &-ietrahydroimidazof1,2-alpyridine-3- barbaxyhu actd (30 mg, 015

mmol}, 3-(S-amino-2-methylpyridin-3-v)-N-methyi-1 6-naphthyridin-7-anmune (50 mg, 018
mimnotl}, i-Ibis{dimethyvlamino}methylene]-1H-1 2 3-triazolo[4,S-blpyridinium 3-oxid
hexafluorophosphate (68 mg, 0.18 mmol), and N N-disopropylethylamine {67 mg, 0.54 mmol) in
N N-dimethylformamide {10 mL) was stirred at room temperature for 24 hours. The mixture was
purified by prep-HPLC (Columu: Xbridge 21 2 x 250 mm €18, 10 pm, Mobile Phase A: water {10
mM ammontum bicarbonate), B: acetonitrile) to give N-(6-methyl-5-(7-(methylamino}-1.6-
naphthyridin-3-ylpyridin-3-y1}-5,6,7 8-tetrahydroimidazof 1, Z-ajpyridine-3-carboxamuide (30 mg,
0.068 mmol, 45%). 'H NMR (400 MHz, DMSQ-de} § 10.14 (s, 1H), 9.01 (d, /= 17.5 Hz, 1H),
8.83 (dd, J=14.7, 2.4 Hz, ZH), 830 (d, J = 1.7 Hz, 1H), 8.09 (d, J=2.4 Hz, 1H), 7.81 (s, 1F),
6.95(q,.J = 4.9 Hz, 1H), 6.63 (5, 1H), 4.24 (t, J = 5.9 Hz, 2F), 2.93 (dd, J = 44.8, 19.8 Hz, 3H),
280 (t,.J = 6.3 Hz, 2H), 2.54 — 2.44 (m, 3H), 1.93 (t, J = 18.2 Hz, 2F), 1.87 — 1.62 (m, 2H). MS
{EST) m/z 414 [M+HT"

Example 161, Synthesis of N-{&-methyl-5-(7-{methylaming)-1,6-naphthyridin-3-yhpyridin-
3-y13-6-{2,2,2-trifluoro-1-bydroxyethyl)picolinamide (Compound 210}
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[1109% Step 1. A solution of 1-{(6-bromopyridin-2-y1}-2.2 2-triftuorgethan-1-0! {280 mg, 1.09

mmol), 1,1-bis{diphenviphosphinojferrocene-palladium{Il}dichloride dichloromethane complex
(90 mg, (.11 mmol} and triethylamine (330 mg, 3.27 mmol} in ethanol (15 mL)} was stirred at 90
°C for 16 hours under carbon monoxide atmosphere. The reaction was cooled to room temperature
and concentrated. The residue was quenched with water (15 mL) and extracted with ethyl acetate
(30 mL x 2} The combined organic phases were concentrated and purified by flash
chromatography (silica, petroleum ethev/ethyl acetate = /1) to give ethyl 6-(2,2 2-trifluore-1-
hiydroxyethylipicolinate (200 mg, 0.80 mmol, 74%) as white solid. M8 (ESI) m/z 250 [MHH]"
[11101 Step 2. A mixture of ethyl 6-(2,2 2-trifluoro-1-hydroxyethylipicolinate (200 mg, 0.80
mmol) and lithium hydroxide (61 mg, 1.6 mmol) in tetrahydrofuran (5 mL) was stirred at room
temperature for 1 hour. The reaction mixture was extracted with ethyl acetate (30 mbL x 2} and the
organic lavers were discarded. The aqueous layer was adjusted pH = 4 with hydrochloric acid {6
N} and extracted with ethyl acetate (30 mL x 2}. The combined organic phases were concentrated
to give 6-(2,2,2-trifluoro-1-hydroxyethylpicolinic acid {150 mg, 0.68 ramol, 85%) as a brown
olid. MS (EST) m/z 222 PM+H]
(1111 Step 3. A mixture of 6-(2,2,2-trifluore-1-hydroxvethy Dpicolinic acid (30 mg, 0.14 mool},
3-(5-amino-2-methylpyridin-3-y1)-N-methyl-1,6-vaphthyridio-7-amine (36 mg, 0.14 mamol), 1-
[bis{dimethylamino)methylene]-1H-1,2,3-triazolof4, S-blpynidinium 3-oxid hexafluorophosphate
{106 mg, 028 mwol) and NN-dusopropylethviamine (54 mg, 042 mmol} in NN-
dimethytformannde (3 ml) was stirred at room temperature for 1 hour. The reaction mixture was
purified by prep-HPLC to give N-(6-methyl-5-(7-(methylamino}-1, 6-naphthyridin-3-y1jpyridin-3-
y1}-6-(2,2, 2-trifluoro-1-hydroxyethylpicolinamide (18 mg, 0.038 mmol, 27 %) as a yellow solid.
TH NMR {400 MHz, DMSO-ds) § 10.94 (s, 1H), 9.03-9.01 {m, 2H}, 8.91 (d, J = 2.2 Hz, 1H), 8.38
(s, 1H), 824 (d, J= 2.2 Hz, 1H), 8.19(dd, /= 12.2, 4.8 Hz, 2H), 7.85 (d,.J= 8.0 Hz, 1H), 7.08 (d,
J= 8.4Hz, 1H), 7.02 (s, 1H), 6.64 (s, 1H), 5.49-5.44 (m, 1H), 2.88 (d, J = 3.0 Hz, 1H), 2.52 ¢s,
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3H). MS (ESD m/z 469 [M+H]™

Example 162, Synthesis of &-hydroxy-V-{6-methyl-3-(7-(methylamino)}-1,6~-naphthyridin-3-
vhpyridin-3-yl)-3,4-dihydro-2H-pyrano[2,3-¢c|pyridine-8-carboxamide (Compound 211

ar ~—Br Br Br
; /_/ == PAd{OAS),, PPhs, I O3, PPhg,
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(1112} Step 1. A muxture of methyl 4,6-dibromo-3- wdr(\\vplw mate (2.2 g, 7.07 mmol), 4-
bromobut-1~ene {(1.24 g, 92 mmeol) and cestum carbonate (4.6 ¢ 1414 oumol) in NN-
dimethyiformamide (30 mL) was stirred at 60 °C for 3 hours. The reaction mixture was cooled 1o
room temperature, treated with water (30 mL) and extracted with ethyi acetate (40 mL x 3} The
combined organic phases were concentrated. The residue was purified by flash chromatography
{silica, petroleam ether/ethyl acetate = 8&/1} to give methyl 4,6-dibromo-3-{but-3-en-1-
yioxy)picolinate (2.2 g, 6.02 mmol, 85%) as a yellow solid. MS (ESI)} m/z 365.9 [M+H]|"

[1113] Step 2. A mixture of methyl 4,6-dibromo-3-(but-3-en-1-yloxyipicolinate (2.2 g, 6.02
mmol}, palladium (I} acetate (403 mg, 1.8 mmol)}, triphenylphosphine {473 mg, 1.8 mmol} and
tricthylamine (1818 myg, 18.0 mmol) in acetonitrile (5 mL) was stirred at 100 °C for 2 hours. The
reaction mixture was cooled to room temperature and concentrated. The residue was purified by
flash chromatography (silica, petroleum ether/ethyl acetate = 10/2} to give methy!l 6-bromo-4-
methylene-3 4-dihydro-2H-pyrano{ 2, 3-clpyridine-8-carboxylate {400 mg, 1.4 mmol, 23%) as a
yeliow solid. MS (ES) m/z 284.0 [M+H["

[1114] Step 3. To a solution of methyl 6-bromo-4-methylene-3 4-dihydro-2H-pyrano[2,3-
cipyridine-8-carboxylate (400 mg, 1.4 mmol} in dichloromethane (16 mL) cooled to -78 °C was
bubbled ozone until the solution maintained a slight blue color. Nitrogen gas was then bubbled

mto the solution until it turned clear. Triphenylphosphine (318 mg, 1.22 mmol) was added to the
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solution and the resulting mixture was stirred at room temperature for 30 minutes. The reaction
mixture was concentrated. The residue was purified by flash chromatography (silica, petroleum
ether/ethyl acetate = 4/1} to give methyl 6-bromo-4-ox0-3 4-dihydro-2H-pyrano| 2 3-clpyridine-8-
carboxylate (300 mg, 1.04 mmol, 74%:) as a white solid. MS (ESI) m/z 286.0 [M+H]™

[1115% Step 4. 10% Palladium on carbon (40 mg} and ammonium formate (40 mg)}. were added to
a solution of methyl 6-bromo-4-oxc-3,4-dihydro-2H-pyranc{2,3-clpyridine-§-carboxviate (120
mg, 0.42 mmol} in methanol (10 mL). The mixture was stirred at 20 °C for 2 hours. The reaction
mixture was concentrated and purified by flash chromatography (silica, methanol/dichloromethane
= 3/97} to give methyl 4-hydroxy-3 4-dihydro-2H-pyranc|2 3-clpyridine-8-carboxylate {84 mg,
0.4 mmol, 95%) as a yellow oil. MS (ESI m/z 210.1 [M+H]"

[1116] Step 5. A muoxture of methyl 4-hydroxy-3 4-dihvdro-2H-pyrano]2 3-clpyridine-8-
carboxylate {84 mg, 0.4 muol} and hithium hvdroxide monohydrate (84 mg, 2.0 mmol) in water
(1 mL} and methanol {10 mL) was stirred at room temperature tor 2 hours. The reaction mixture
was adjusted to pH = 2 with hydrochloric acid {1 N) and concentrated to give 4-hydroxy-3,4-
dihydro-2H-pyrano{2,3-clpyridine-8-carboxylic acid {crude) as a vellow solid. MS (ESID m/z
196.0 [M+H]

(11171 Step 6. A muxture of d-hydroxy-3,4-dihydro-2H-pyrano|2,3-clpyridine-8-carboxylic acid
{crude), 3-(5-amno-2-methvipyridin-3-y1)-N-methyl-1,6-naphthyridin-7-amine (85 mg, 0.32
mmofi), [ -[bis{dimethylamino)ymethylene]-1H-1,2,3-triazolo[4,5-blpyridinium 3-oxid
hexafluorophosphate (456 mg, 1.2 mumol) and N, N-dusopropylethylamine (155 mg, 1.2 mmol) in
N, N-dimethy formamide (5 ml.) was stured at room temperature for 2 hours. The reaction muxture
was treated with water (30 mL) and extracted with ethyl acetate (30 mL x 2}. The combined organic
phases were concentrated. The residue was purified by prep-HPLC (Column: Welch Xtimate 21.2
x 250 mm C18, 10 um, Mobile Phase: A: water (10 mM ammonum bicarbonate), B acetominle;
B%: 30%-70% 1n 15 mun) to give 4-hydroxy-N-{G-methyl-5-(7-{methylamino}-1,6-naphthyridin-
J-yhpyridin-3-yi3-3,4-dihydro-2H-pyranof 2,3~c]pyridine-8-carboxamide {50 mg, .11 mmol
28%) as a yellow solid. 'H NMR (500 MHz, DMSO-ds) § 10.64 (s, 1H), 9.00 (s, 1H), 8.86 (¢, J =
2.4 Hz, 2H), 832 (s, 1H), 8.18 (dd, /= 14.7, 3.4 Hz, 2H), 752 (d, /= 4.7 Hz, 1H), 6.95 {5, 1H)},
6.63 (s, 1H), 5.80 (d, J= 5.2 Hz, 1H), 4.71 (s, 1), 432 {t, J = 6.0 Hz, 2H), 2.88 (d, J = 4.7 Hz,
3H), 2.47 (s, 3H), 2.15 — 2.05 (m, 1H), 1.98 ~ 1.87 (m, 1H). MS (ESI) m/z 443.1 [M+H]"
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Example 163, Synthesis of N-{G-methyl-5-{7-{(methylamine}-1,6-naphthyridin-3-yhpyridin-
3-yi}-i-ox0-2,3-dibydre-1H-indene-d-carboxamide (Compound 212}
PRB
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[11181 Step 1. To a solution of 1-0ox0-2 3-dihydro-1 H-indene-4-carboxylic acid (250 mg) in N.N-
dimethyHormamide (§ mbL) was added N N-disopropylethylamine (350 mg, 426 mmol), 1-
[bis{(dimethylaminoimethylenel-1H-1,2 3-triazolof4, 5-blpyridinium 3-oxid hexaflucrophosphate
(1.07 g, 2.84 mmeol) at room temperature. The solution was stirred for 5 munutes, and then 3-(5-
amino-2-methylpyridin-3-yH-N-{(4-methoxybenzyl}-N-methyl- 1, 6-naphthyridin-7-amine (546
mg, |42 mmol) was added. The reaction soluticn was stirred at room teraperature overnight. The
resulting solution was poured into water (10 mL) and extracted with ethyl acetate (10 mL x 3).
The combined organic phases were washed with brine (10 mL), dried over sodium sulfate, filtered,
and concentrated. The residue was purified by flash chromatography (sihica, methanol
dichloromethane from 0% to 10%) to give N-(3-{7-{{d-methoxybenzyD{methyhammno}-1,6-
naphthyridin-3-y{}-6-methylpyridin-3-yH-1-ox0-2,3-dihydro-1 H-indene-4-carboxamide {300 mg,
0.55 mmol, 38%) as a yellow solid. MS (EST) mv/z 544.2 [M+H]”

(11197 Step 2. A solution of N-{5-(7-({4-methoxybenzy N methyJanuno)-1,6-naphthyridin-3-y1)-
&-methylpyridin-3-yi}-1-ox0-2,3-dihydro- 1 i -indene-4-carboxamide (300 mg, 0.55 mmol) m
trifluoroacetic acid {10 mL) was stirred at 30 °C overnight. After cooling to room temperature, the
reaction mixture was adjusted to pH = 8 with saturated aguecus sodium bicarbonate solution. The
mixture was concentrated. The residue was purnified by prep-HPLC (Column: Welch Xtimate 21.2
x 250 mm C18, 10 um, Mobile Phase: A: water (10 mM ammonium bicarbonate), B acetominle;
B%: 30%-70% 1 15 mn) to give N-(6-methyl-S-(7-{(methviamino}-1,6-naphthynidin-3-ylpyridin-
3-y)-1-ox0-2,3-dihydro- 1 H-indene-4-carboxamide (12 mg, 0.03 mmol, 5%) as a vellow solid 'H
NMR (400 MHz, DMSO-ds) 5 10.66 (s, 1H), 9.00 (s, 1H), 8 85-8.84 (m, 2H), 831 (d, /= 1.6 Hz,
1H), 817(d, /=20 He, 1H), 809(d, J = 5.6 Hz, 1H), 7.83(d, /= 5.6 Hz, 1H), 7.61(, .J= 6.0 Hz,
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1H), 6.95-6.94(m, 1H), 6.63(s, 1H), 3.37-3.34(m, 2H), 2.87(d, J = 4.0 Hz, 3H), 2.69-2.66(m, 2H),
2.48(s, 3H). MS (BSI) m/z 424.2 [M+H]

Example 164, Synthesis of N-{4-(Z-cyanopropan-2-yhipyridin-2-yi)-6-(7-(wethylamino)-1,6-
naphihyridin-3-yl)pyridazine-4-carboxamide (Compound 213)

27N
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[1120] Step 1. A solution of 2-( Z—ammopyndm 4-y1y-2-methyipropanenitrile (20 mg, 0.12 mmol},
6-{7-({(4-methoxybenzyi}{methyDamino)-1,6-naphthyridin-3-ylpyridazine-4-carboxylic acid (50
mg, 0.12 mmeol} and phosphory! trichloride {93 mg, 0.6 mmeol} in pyridine (3 mL} was stirred at
room temperature for 4 hoors. The mixture was difuted with water {50 mL) and extracted with
ethvl acetate (50 mL x 3. The combined organic layer was washed with brine (50 mL}, dried over
anhvdrous sodium sulfate, filtered, and concentrated. The residue was purified by flash
chromatography {silica, petroleum ether/ ethyl acetate = 2/1) to give N-{4-{2-cyanopropan-2-
yvhpyridin-2-yH-6-(7-{{4-methoxybenzyl { methy Damino)-1,6-naphthyridin-3-yHpyridazine-4-
carboxamide {40 mg, 0.07 mmol, 61%) as a yellow solid. MS (ESI} m/z 5452 [M+H{+
[1121] Step 2, A solution  of  N-{4-(2-cyanopropan-2-ypyridin-2-y }-6-(7-({4-
methoxybenzyl(methylDamino}-1,6-naphthyridin-3-yhpyridazine-4-carboxamide (40 mg, 0.07
mmol} in tritftuoroacetic acid {2 mL) was stirred at room temperature for 2 hours. The solvent was
removed and the residue was purified by prep-HPLC (Column: Xbridge 21.2 x 250 mm C18, 10
wm, Mobile Phase A: water (10 mM ammornium bicarbonate), B! acetonitrilejto give N-(4-(2-
cyanopropan-2-y hpvridin-2-yh-6-(7-(methylamino)-1,6-naphthyridin-3-yljpyridazine-4-
carboxamide (1.7 mg, 0.004 mmol, 6%} as a white solid. 'H NMR (500 MHz, DMSO-ds) 6 11.64
(s, 1H), 9.66 (d, /= 2.3 Hz, 1H), 9.61 (d, J= 2.0 Hz, 1H), 9.10 (s, ZH), 8.91 (d, J=2.0 Hz, 1H),
8.52(dd, /= 4.8, 3.6 Hz, 2H), 7.42 (dd, J = 5.3, 1.8 Hz, 1¥), 7.18 (d, J = 5.0 Hz, 1H), 6.65 (s,
1H), 2.90 (d, J = 4.9 Hz, 3H), 1.75 (s, 6H). MS (ESD) nv/z 425.1 [M+H]

Example 165, Synthesis of S-methyl-N-{4d-methyl-3-(7-(methylamino}-1,6-naphthyridin-3-
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yhiphenyi}-5,6,7,8-tetrahydroimidaze]1,2-alpyridine-3-carbexamide (Compound 214)

~
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(11221 A mixture of 8-methyl-5,6,7 8-tetrahydroimidazo1, 2-a]pyridine-3-carboxylic acid (30
mg, 0.15 mmol), 3-(5-amino-2-methylphenyl}-N-methyl-1,6-naphthyridin-7-amine {50 mg, 0.18
mmol}, {-{bis{dimethylamino)methylene]-1H-1,2 3-triazolo[4,5-blpyridinium 3-oxid
hexafluorophosphate (68 mg, 0.18 mmol), and N N-disopropylethylamine (67 mg, 0.54 mmol) in
N, N-dimethy lformamide {10 mL} was stitred at room teroperature for 16 bours. The mixture was
purified by prep-HPLC (Colunuu Xbridge 21.2 x 250 rom C18, 10 pm, Mobile Phase A water (10
mM ammoniuro bicarbonate), B: acetonutrile} to give 8-methyl-N-{4-methyi-3-(7-(methylamino}-
1,6-naphthyridin-3-yUpheny!)-5,6,7,§-tetrahydrovmidazol 1, 2-ajpyridine-3-carboxamide {20 mg,
0.047 mumol, 31%). HNN(R{ 100 MHz, DMSO-de) § 994 (s, 1H), 897 (d, /=142 Hz, 1H), 8.78
(dd,.J=18.4, 2.3 Hz, 1H), 8.22(d, J=2.0 Hz, 1H), 7.78 (5, 1FL), 7.73 — 7.63 (m, ZF), 7.29 (t, J =
11.9Hz, 1H), 6.90 (d, J = 5.0 Hz, 1H), 6.62 (s, 1H), 439 (4, J = 13.5 Hz, 1H), 4.06 (t, J=9.7 Hz,
1H), 2.87 (d, = 4.9 Hz, 3H), , 2.25 (4, J = 12.0 Hz, 3H), 2.20 — 1.78 (m, 2H), 1.76 — 1.34 (m,
1H), 1.31(d, J= 0.9 Hz, 1H}), 1.23 (3, 3H}. MS (ESD) nv/z 427 [M+HT

Example 166. Synthesis of 3,3-dimethyl-NV-{4-methyl-3-(7-(methylamino}-1,6-naphthyridin-

3-yhiphenyl)-2-oxoindeline-7-carboxamide (Compound 215}
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(1123} Step 1. Lithiom bis{trimethylsi wi)’zmlde {1 M, 8 mL, 8 mmol} was added to a solution of
methy! 2Z-oxoindoline-7-carboxylate (400 mg, 2.09 mmol) and 1odomethane (742 mg, 5.23 mmol)

in tetrahydrofuran (20 mL) at 0 °C under argon. The mixture was stirred at 0 °C for 4 hours. The
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reaction mixture was quenched with saturated ammonium chloride aqueous solution {20 mbL) and
extracted with ethyl acetate (30 mbL x 2). The combined organic phases were concentrated and
purified by flash chromatography {silica, petroleum ether/ethy! acetate = 3/1} to give methyl 3,3~
dimethyl-2-oxeindoline-7-carboxylate (400 mg, 1.43 mmol, 88%) as a colorless oil. MS (EST m/z
220 [MHHT

(11247 Step 2. A mixture of methy! 3,3-dimethyl-2-oxoindoline-7-carhoxylate (100 mg, 0.91
mmol} and hithiom hydroxide (58 mg, 1.38 mmol} in tetrahydrofuran (5 mbL)} was stirred at room
temperature for | hour. The reaction mixture was extracted with ethyl acetate (30 mL x 2. The
organic layers were discarded. The agueous layer was adjusted pH = 4 with hydrochloric acid {6
N} and extracted with ethyl acetate (30 mL x 2). The combined organic phases were concentrated
to give 3,3-dimethyl-2-oxoindeline-7-carboxylic acid (60 mg, .36 mmol, 75%) as a brown oil.
MS (EST) m/z 206 [M+H]"

(11257 Step 3. A nuxture of 3,3-dimethyl-2-oxoindoline-7-carboxylic acid (30 mg, 0.15 mmol),
3-(S-ammo-2-methylphenyD-N-methyl-1,6-naphthynidin-7-amine (50 mg, 0.18 mmol), and NN-
dusopropyvlethylamine {67 mg, 0.54 muool) v N N-dimethyiformamide (10 mL) was stirred at
room temperature for 24 hours. The mixture was purified by prep-HPLC (Column: Xbridge 21.2
x 250 mm C18, 10 um, Mobile Phase A: water (10 oM ammonium bicarbonate), B: acetoniirile}
to give 3, 3-dimethyli-N-{4-methyl-3-(7-(methviamino)-1,6-naphthyridin-3~yphenyl)-2-
oxoindoline-7-carboxamide (20 mg, 0.068 nunol, 29%). "H NMR (400 MHz, DMSO-dq) 8 10.30
(s, 1¥E), 10.06 (s, 1), 8.99 (s, 1H), 8.81 (s, 1F), 8.23 (s, 1H), 7.78 (s, 3H), 7.51(d, J= 7.2 Hz,
1H), 7.35 (4, J = 8.1 Hz, 1H), 7.12 (s, 1H), 6.91 (s, 1H), 6.63 (s, 1H), 2.86 (s, 35, 2.50 (s, 3H),
2.29 (s, 3H), 1.29 (s, 6H). MS (ESI) mo/z 452 [MHH]"

Example 167, Synthesis of N-(4-methyl-3-(7-(methylamino}- 1, 6-naphthyridin-3-ylphenyl)-

5,6,7 . 8-tetrabydroimidazof1,2-a]pyridine-3-carboxamide (Compound 216)

H
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[1126] A muxture of 5,6,7 &-tetrahydromnudazo{l,2-ajpyndine-3-carboxylic acid (30 mg, 0.15

mmol), 3-(S-anuno-Z-methviphenyl}-N-methyl-1 6-naphthyrdin-7-amne (530 mg, 0.18 muool}, 1-
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[bis{(dimethylamingimethylenel-1H-1,2 3-triazelof4,5-blpyridinium 3-oxid hexafluorophosphate
{68 mg, 0.1& mmol), and N N-diusopropvlethylamine (67 mg, 054 mmol) in NN-
dimethyHormamide (10 mL) was stirred at room temperature for 24 hours. The mixture was
purified by prep-HPLC (Column: Xbridge 21.2 x 250 mm €18, 10 um, Mobile Phase A: water {10
mM ammontum bicarbonate), B: acetonstrile} o give N-(4-methyl-3-(7-(methylamino}-1,6-
naphthyridin-3-yl)phenyl}-5,6,7 8-tetrahydroimidazo[l, 2-alpyridine-3-carboxamide (30 mg,
0.068 mmol, 45%). "H NMR (400 MHz, DMSO-de) § 9.93 (s, 3H), 8.98 (s, 1H), 8.80 (d, J= 2.3
Hz, 1H), 8.22 (d, /= 1.8 Hz, 3H), 7.77 (s, 1H), 7.73 — 7.63 {m, 2H), 7.31 (d, /= 8.3 Hz, 1H), 6.89
(q.J=4.9Hz, 1H), 6.62 (s, 1H), 424 (t, J=59 Hz, 2H), 2.89 (t, /= 12.5 Hz, 3H), 2.79 (t, /= 6.3
Hz, 2H), 2.26 (s, 3H), 2.00 — 1.70 (m, 4H). MS (ESI) m/z 413 [M+H]

Example 168. Synthesis of N-(2-fluoro-4-methyl-8-(7-(methylamino}-1,6-naphthyridin-3-
yhiphenyl}-2-{1-fluorccyclopropyllisonicotinamide (Compound 221)
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(11271 Step 1. A miuxture of 2-fluore-4-methyl-5-(4,4,5 5-tetramethyl-1,3,2-dioxaborolan-2-

vhaniline {530 mg, 2.11 mumol}, 3-bromo-N-{4-methoxybenzyl}-N-methyl-1,6-naphthyridin-7-
amine (678 mg, 1.90 mmoel), potassium carbonate (690 mg, 5 mmol), and 1,1'-
bis(diphenylphosphinojferrocene-paliadivoy}dichloride  dichloromethane complex (171 mg,
0.21 mamol} m water (5 mL) and dioxane (20 mL} was stirred at 90 °C for 2 hours under nitrogen
atmosphere. The mixture was filtered through celite. The filtrate was concentrated to give 3-(5-
amino-4-fluoro-2-methylphenyl)-N-{4-methoxybenzyl}-N-methyl-1, 6-naphthyridin-7-amine (600
mg, 71%) as a brown solid. MS {ESI) m/z 252 [M+H]"

(11287 Step 2. A mixture of 2-(1-fluorocyciopropyliisonicotinic acid (30 mg, 0.15 mmol), 3-(5-
aroino-~-4-tluoro-2-methylphenvl}-N-{4-methoxybenzy}-N-methyl-1, 6-naphthyridin-7-amine (30

mg, §.12 mmol}, and N, N-diisopropylethvlamine (67 rog, 0.54 mmol} in N N-dimethylformamude
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(10 mL} was stirred at room temperature for 16 hours. The mixture was purified by prep-HPLC
{Column: Xbridge 21.2 x 250 mm €18, 10 um, Mobile Phase A water (10 mM ammonium
bicarbonate), B: acetonitrile) to give N-{2-fluore-5-(7-{{4-methoxybenzy]}{methyljamino}-1,6-
naphthyridin-3-y1}-4-methylphenyl}-2-(1 -fluorocyclopropyliisonicotinamide (30 mg, 0.053
mmol, 44%) as a yellow solid. MS (ESI) m/z 403 [M+HT

[1129) Step 3. A modure of  N-(2-fluore-5-(7-({4-methoxybenzyH{methyhamino}-1,6-

>

naphthyridin-3-y1}-4-methylphenyl)-2-(1-fluorocyclopropvliisonicotinamide (35 mg, 0.10 mmol)
and trifluorcacetic acid {5 mb) was stirred at 60 °C for 2 hours. After cooling to room temperature,
the reaction mixture was concentrated. The residue was purified by prep-HPLC (Column: Xbridge
21.2 x 250 mm C18, 10 pm, Mobile Phase A: water {10 mM ammonium bicarbonate), B:
acetonitrile} to give N-{Z-fluoro-4-methyl-5-(7-(methvlamino)-1,6-naphthyridin-3-ylphenyl}-2-
(1-fluorocyclopropyljisonicotinamide (13 mg, 0.0Smmol, 50%) as a yellow solid. 'H NMR (400
MHz, DMSO-de) & 10.59 (s, 1H), 897 (s, 1H), 881 (d, J=23 Hz, 1H), 872 (d, /=51 Hz, 1H),
825(d,J=20Hz 1H),810(s, 1H), 778 {dd,./J=5.0, 1.4 He, 1H},7.59(d, /=7 8 Hz, 1H), 737
(d,/=11.5Hz 1H), 6.93(d,J=4.8 Hz, 1H), 6.62 (s, 1H), 2.87 (d, /= 4.8 Hz, 3H), 2.32 (s, 3H),
1.67 = 1.34 (m, 2H), 1.23 (s, 2H). MS (ESI) m/z 446 [M+H]"

Example 169, Synthesis of 4-(1-{dimethylamine}-2,2,2-triflucroethyl}-N-{4-methyl-3-(7-
{methylamino}-1,6-naphthyridin-3-yljphenyl)picolinamide (Compound 218}

;;\N ag. HOHO, /;\N PA{CAC),, dppf, /’\N
o J\/g;\ NeGNBHy, THE L/ A DIPEA, EIOH, 80°C L HE, 80 °C
Ny gy N e ™ cookt
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N R
7 AN
Y
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H
- 1 ﬁ
Fal_ANg i
COOH ) Fal S L\ N~ /&\/ =N
\3: HATY, DMF, DIPEA YUY E \V ~
T I N N N

[1130} Step 1. A solution of formaldehvde (4.0 mL, 37% wt% in water) and 1-(2-bromopynidin-
4-y1}-2,2 2-trifluoroethan-1-amine (400 mg, 1.57 mmol) in tetrahvdrofuran (25 mL} was stirred at
room temperature for 1 howr. Then sodium cyanoborohydride (293 mg, 4.71 mmol} was added at
0 °C. The reaction solution was at room temperature for 12 hours. The reaction was quenched with
hydrogen chioride (20 mL, I N), extracted with ethyl acetate (50 mL}, washed with water (Z0 mL})

and brine (20 mL)}, dried over sodium sulfate, filtered, and concentrated. The residue was purified
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by flash chromatography (silica, petroleum ether/ethyl acetated = 1/1) to give 1-{2-bromopyridin-
4-y1}-2,2, 2-trifluoro-N, N-dimethylethan-1 -amine (120 mg, 0.42 mmol, 23%} as a yellow solid. MS
(ESL m/z 285.0 [M-+H]T

(11317 Step 2. A mixture of 1-{2-bromopyridin-d-yH)-2,2 2-triftuoro-N N-dimethylethan-1-amine
(120 mg, 042 mmol), palladivm{flacetate (¢ mg, 060371 mmol), 11
bis(diphenylphosphinoiferrocene (10 mg, 0.0185 mmol) and N N-dusopropylethylamine (0.5 mL)
in ethanol {20 mL) was stirred at 80 °C for 12 hours under the protection of carbon monoxide.
After cooling to room temperature, the reaction mixture was concentrated. The residue was diluted
with water (20 mL)} and extracted with ethyl acetate (15 mb x 3}, The combined organic phases
were washed brine (20 mb x 2}, dried over sodium sulfate, filtered, and concentrated. The residue
was purified by flash chromatography (silica, petroleum ether/ethyl acetate = 2/1) to give ethyl 4-
{(1-{dimethylamino)-2,2, 2-trifluoroethylipicolinate (50 mg, 0.18 mmol, 43%) as a yellow solid.
MS (BEST) m/z 277.1 [M+H]"

[1132] Step 3. A solution of ethy! 4-{1-(dimethylamuno)-2,2, 2-trifluoroethylypicolinate (50 mg,
0.18 mmol) in 6 N aqueous hydrochloride (8 mL) was stirred at 90 °C for 12 hours. The reaction
mixture was concentrated to give 4-(1-{dimethylamino}-2.2 2-trifluoroethylipicolinic acid (20 mg,
0.081 mmol, 45%} as a yellow solid, which was used without further purification. MS (ESI) m/z
249.1 [IMEHT

(11337 Step 4. A solution of 4-{1-(dimethylanunc)-2,2,2-triflucroethvDpicolinie amd (20 mg,
0.081 mmol), 3-(3-ammo-2-methylphenyl)-N-methyl-1,6-naphthyridin-7-amine (21 mg, 0.081
mmol), 1 -[bis{dimethvlaminoymethylene]-1H-1,2,3-triazolo[4,S-bipyridinium 3-oxid
hexaftuorophosphate (62 mg, 0.16 mmol} and N N-dusopropylethylamine (0.1 mL) mn N N-
dimethyHormamide (3 mL) was stirred at room temperature for 12 hours. The reaction was diluted
with ethyl acetate (50 ml), washed with water (20 mL) and brine (20 mL), dried over sodum
sulfate, filtered, and concentrated. The residue was purified by prep-HPLC (Column: Welch
Xtmate 21.2 x 250 mm C18, 10 um, Mobile Phase: A: water (10 mM ammonium bicarbonate),
B: acetonitrile, B%: 30%-70% in 15 min} to afford 4-(1-(dimethylamino}-2.2, Z-trifluoroethyl}-N-
{d-methy-3-(7-(methylamino}-1,6-naphihyridin-3-yDphenylipicolinamide (6.2 mg, 0.613 mmol,
16%) as a yellow solid. 'H NMR {400 MHz, DMSO-ds} 6 10.76 (5, 1 H), 9.00 (5, 1 H), 8.85- 8.81
(m, 2 H), 8.30 (s, 1 H), 8.18 (s, 1 H), 7.95 (s, 1 H), 7.94 -7.87 (m, 1 ), 7.69 -7.67 (m, 1 H}, 7.37
(d,J= 8.8 Hz, 1H), 6.99 (s, 1 H}, 6.63 (s, 1 H), 4.94 — 4.87 (m, 1 H), 3.06 (d, J = 4.0 Hz, 3H), 2.42
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(s, 0 H). MS (ESD) m/z 495.1 [M+H]"

Example 170. Synthesis of hydroxy-V-{6-methyl-3-(7-(methylamino)}-1,6~-naphthyridin-3-
vhpyridin-3-yl}-2,3-dihydro- L -indene-d-carboxamide {Compound 219)

> N N N
@ H /UG/ ™ NaBH, MeOH,0°C % AN
o \\I N\(\ X =N HO-«(’/\Y/\\/ \T/\Y/\\//\\/N
—t O N/’ G L ,»,\

(11341 To a solution of N-(6-methyi-5-(7-(methylanunoc)-1,6-naphthyridin-3 ~y¥)pyridm—3—yi)~i-
ox0~2,3-dihydro-1H-indene-4-carboxaride {140 mg, 0.33 mmol) 1o methanol (5 ml.) was added
sodium borohydride (12.5 mg, 0.33 mmol) at 0 °C. The mixture was stirred at 0 °C for 2 hours,
and then quenched with a solution of ammoniem chloride {5 mL). The mixture was concentrated
under reduced pressure. The residue was purified by prep-HPLC (Colomn: Welch Xtimate 21.2 x
250 mm C18, 10 pm, Mobile Phase: A: water {10 mM ammonium bicarbonate), B: acetounitrile)
to  give I-hydroxy-N-(6-methyl-S-(7-(methylamino)-1,6-naphthyridin-3-yDpyridin-3-y1}-2,3-
dihydro-1H-indene-d-carboxamide (2.6 mg, 0.006 mnol, 2%) as a yellow solid. 'H NMR (400
MHz, DMSO-do) 6 10.42 (s, TH), 8.99 (s, 1H), 8.85-8.82 (m, 2H), 8.30 (d, ./ = 2.0 Hz, 1H)}, 8.16
{d,/J=24Hz 1H),761{d,J=76Hz 1H), 7.51(d, /=76 Hz, 1H), 7.38-7.35 (m, 1H}, 6.95-6.94
(m, 1H), 6.63(s, 1H), 5.35(d, J = 6.0 Hz, 1H), 5.09-5.07(m, 1H), 3.16-3.13(m, 1H), 2.94-2.90 (m,
1H), 2.86(d, J = 5.2 Hz, 3H), 2.51 (s, 3H), 2.36-2.32 (m. 1H), 1.80-1.77(m, 1H). MS (ESD) m/z
426.1 [MHH]T

Example 171, Synthesis of No(4d-methyl3-(7-(methylamino)-1,6-naphthyridin-3-ylphenyl)-
6-{trifluoromethyl}-5,6,7 8-tetrahydroimidazo{1,2-a]pyridine-3-carboxamide  {(Compound

220)
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[1135] Step 1. To a solution of ethyl 6-{uriflucromethyliimidazofl,2-alpvridine-3-carboxylate
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(200 mg, 6.775 mmol) in cyclopentyl methyt ether {5 mL) at 60 °C was added rhodium-aluminum
oxide (5%, 200 mg). The reaction mixture was stirred at the same temperature for 16 hours under
hydrogen atmosphere. After cooling to room temperature, the reaction was filtered through celite.
The filtrate was concentrated in vacuo. The residue was purified by flash chromatography
(petroleumy  ether/ethy! acetate = 1/1) to afford ethyl  S-(rifluoromethyl}-5,6,7 8-
tetrahydrotnmidazo[l,2-alpyridine-3-carboxylate {180 mg, 0.69 mumol, 90%]) as a white solid. MS
(EST) m/z 263.2 [M+H]"

(11361 Step 2. Lithium hydroxide monchydrate (87 mg, 2.06 mmol} was added to a solution of
ethyl 6-(trifluoromethyl}-5,6,7 8-tetrahydroimidazo1,2-alpyridine-3-carboxylate (180 mg, 0.69
mmol) in tetrahydrofuran (3 mL), methanol (3 mL)}, and water (3 mbL}at 0 °C. The reaction mixture
was stirred at 25 °C for 3 houwrs. The reaction solution was diluted with water (20 mbL) and
concentrated to remove tetrahvdrofuran. The agueous layer was acidified to pH =3 with 4 N HCI
and purified by prep-HPLC to give &-(influoromethyl}-3,6,7 8-tetrahydroimidazo[1,2-a}pyridine-
3-carboxylic acid (100 mg, 0.43 numol, 63%) as a white solid. MS (8T} m/z 235.2 [M+H]"
(11371 Step 3. To a solution of o-{influoromethyl}-5,6,7, 8-tetrahydroimidazo[l,2-a]pyridine-3-
carboxyhie acid (80 mg, 0.21 mwmol) m NN-dunethylformanude (4 ml) was added NN-
ditsopropylethylamine {82 myg, 0.64 mmol), 1-[bis(dimethylaminoimethylene]-1H-1.2,3-
triazolof4,5-blpyridinium 3-oxid hexafluorophosphate (121 mg, 0.32 mmol) and 3-(S-amino-2-
methylpheny}-M-methyl-1,6-naphthyridin-7-amine (56 mg, 0.21 mmol). The mixture was stirred
at room temperature for 1 hour. The reaction was purified by prep-HPLC {(Column: Welch Xtimate
21.2 = 250 mum CI8, 10 pm, Mobile Phase: A: water {10 mM ammonium bicarbonate), B:
acetonitrile; B%: 30%-70% in 15 min} to afford N-{4-methyl-3-(7-(methylamino)-1,6-
naphthyridin-3-ylphenyl}-0-(triftuoromethy!)-5,6,7 8-tetrahydroimidazo[ 1, 2-a]pyridine-3-
carboxamide (2.3 mg, 0.005 mmol) as a yellow solid. 'H NMR (500 MHz, DMSO-ds) 6 1.86-1.94
(m, TH), 2.15-2.17 (m, 1¥), 2.26 (s, 3H), 2.86 (d, J = 5.0 Hz, 3H), 2.88-2.98 (m, 2H), 3.19 (s, 1F),
4.08-4.13 (m, 1H), 472 (dd. J; = 5.5 Hz, J, = 13.25 Hz, 1H), 6.62 (s, 1H), 6.88 (g, J = 5.0 Hz,
1H), 7.31 (d, J= 8.0 Hz, 1H), 7.65-7.70 (m, 2H), 7.82 (s, 1H), 8.21 (d, /= 2.0 Hz, 1H), 8.80 (d, J
=2.0Hz, 1H), 8.98 (s, 1H), 10.00 (s, 1H). MS (ESI) m/z 481.1 [M+H]"

Example 172, Synthesis of  2-(2-cyanopropan-2-yl-N-(2-fluoro-4-methyl-5-{7-
{methylamino}-1,6-naphthyridin-3-yhiphenyDisonicotinamide (Compound 217}
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(1138} Step 1. To a solution of 3-{5-amino-4-fluoro-2Z-methyiphenyi}-N-{(4-methoxybenzy!}-N-
methyl-1,6-naphthyridin-7-amine {55 mg, 0.14 mmol} in N N-dimethylformamide (3 mL) was
added N N-dissopropylethylamine (52.9 mg, 0.4 mmol}, 1-[bis{dimethylaminoymethylene}-1H-
1,2,3-triazolo{4,5-b]pyridiniom 3-oxid hexafluorophosphate (77.9 mg, 0.21 mmeol) and 2-(2-
cyanopropan-2-yijisonicotinic acid (32.5 mg, 0.17 mmol}. The mixture was stirred at room
temperature for 2 hours. The reaction was diluted with ethyl acetate (100 mL x 3}, washed with
saturated sodiom bicarbonate aqueous solution {50 mL} and brine {40 mL)}, dried over sodium
sulfate, filtered, and concentrated. The residue was purified by flash chromatography (petroleum
cther/ethyl  acetate = 1/1} to give 2-(2-cyanopropan-2-y}-N-{2-fluoro-5-(7-({4-
methoxybenzyl{methylDamino}-1,6-naphthyridin-3-y1)-4-methviphenyliisonicotinamide {60 mg,
0.1 mmol, 62%) as a yellow solid. MS (EST) m/z 475.1 [M+HT

[1139] Step 2. A solution of 2-{2-cyanopropan-2-yh-N-(2-fluore-53-(7-({(4-
methoxybenzyh{methyamino)-1,6-naphthyridin-3-y1}-4-methylphenvljisonicotinamide {60 mg
0.1 mmeol)} in trifluoroacetic acid (3 mbL) was stirred at 50 °C for 2 hours. The reaction solution
was concentrated. The residue was dissolved n ethyl acetate (40 roll x 3), washed with saturated
sodiurn bicarbonate aqueous solution (50 ml)} and brine (40 mlL), dried over sodium sulfate,
filtered, and concentrated. The residue was purified by prep-HPLC {(Column: Welch Xtimate 21.2
x 250 ram C18, 10 ym, Mobile Phase: A water (10 mM ammoniur bicarbonate), B: acetonttrile;
B%: 30%-70% in 15 mim) to afford 2-(2-cyanopropan-2-y}-N-(2-fluoro-4-methyl-5-(7-
{methylamuno)-1,6~vaphthyridin-3-yphenvisonicotinamide (31.5 mg, 0.06% mmol, 69%) as a
yellow solid. TH NMR (400 MHz, DMSO-ds) 6 1047 (s, 1H), 8.99 (5, 1H}, .82 (d, J = 4.5 Hz,
7H), .27 (5, 2H), 8.00 (d, J= 7.9 Hz, 1H), 7.88 (dd, /= 5.3, 2.0 Hz, 1H), 7.39(d, /= 11.7 Hz,
1H), 6.97 (s, 1H), 6.62 (s, 1H), 2.87 (d, J = 3.8 Hz, 3H), 2.32 (s, 3H), 1.76 (s, 6H). MS (EST) m/z
455.1 [M+HT
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Example 173. Synthesis of N-{Z-fluoro-4-methyl-5-(7-(methylamine}-1,6-naphthyridin-3-

yiiphenyl}-2-(2-flusropropan-2-ylisonicotinamide (Compound 222}
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[1140% Step 1. A muxture of 2-(2-fluorepropan-2-yhisonicotinic acid (30 mg, .15 mmol), 3-(5-

amino-4-fluoro-2Z-methyiphenyl}-N-{(4-methoxybenzy}-N-methyl-1,6-naphthyridin-7-amine (50
mg, ¢.12 mmol}, and N, N-diisopropylethylamine (67 mg, 0.54 mmol} in N, N-dimethylformanude
{10 mL} was stirred at room temperature for 16 hours. The mixture was purified by prep-HPLC
(Column: Xbridge 21.2 x 250 mm CI8, 10 ym, Mobile Phase A: water (10 mM ammonium

bicarbonate), B: acetonitrile} to give N-(2-fluoro-5-(7-({(4-methoxybenzyl}methyDamino)-1,6-

43

naphthyridin-3-yl}-4-methylphenyl}-2-(2-fluoropropan-2-yliisonicotimamide (3¢ mg, 0.05
mmol, 44%). MS (BST) nv/z 568 [M+H]|"

[11411 Step 2. A muxture  of  N-(Z-fluoro-3-(7-{{4-methoxybenzy}{methyvlamino)-1,6-
naphthyridin-3-y1}-4-methylphenyl}-2-(2-fluoropropan-2-vijisenicotinamide (35 mg, 0.10 mmel)
and triffuorcacetic acid (5 mL} was stirred at 60 °C for 2 hours. After cooling to room temperature,
the reaction nuxture was concentrated. The residue was purified by prep-HPLC (Column: Xbridge
21.2 x 250 mm C18, 10 pm, Mobile Phase A water (10 mM ammonium bicarbonate), B:
acetounttrile) to give N-(2-fluoro-d-methyl-5-(7-(methylamino}- 1, 6-naphthynidin-3-yphenyl)-2-
{2-fluoropropan-2-yljisonicotinamide (13 rog, 0.05 mmol, 50%). 'H NMR (400 MHz, DMSO-de)
S10.57 (s, 1H), 8.97 (s, 1H), 878 (dd, /= 128,37 Hz, 2H), 823 (d, J=19Hz 1H) 8.05 (s, 1H),
7.83(d, J=50Hz IH), 758(d, J=78Hz 1H), 737(d J=11.5Hs 1H), 691 {q,./ =48 Hz,
1H), 6.62 (s, 1H), 286 (d,.J=49Hz, 3H), 2.32 (s, 3H), 1.74 (s, 3H), 1.68 {5, 3H). MS (ESD wv/z
448 [MHHT

Example §74. Synthesis of  3-(Z-cyanopropan-2-yh-N-{2-fluors-4-methyl-5-(7-

{methylamino}-1,6-naphthyridin-3-yhphenylibenzamide (Compound 223}
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(1142} Step 1. To a solution of 3-(2-cyanopropan-2-vibenzoic acid (50 mg, .26 mmol) in N N-

dimethyHformamide (4 mL) was added N, N-diisopropylethylamine (102 mg, 0.79 mmol), 1-
[bis{(dimethylaminoimethylene]-1H-1,2 3-triazolol4, 5-blpyridinium 3-oxid hexafluorophosphate
{151 mg, 0.40 mmol} and 3-(S-amino-4-fiuore-2-methylpheny!}-N-{(4-methoxybenzyl}-N-methyl-
1,6-naphthyridin-7-amine (106 mg, 0.26 munol}. The mixture was stirred at room temperature for
1 hour. The reaction was diluted with ethyl acetate (100 mL)}, washed with saturated sodium
bicarbonate aqueous solution (50 mL) and brine (40 mL), dried over sodium sulfate, filtered, and
concentrated. The residue was purified by flash chromatography (petroleum ether/ethyl acetate =
1/1) to give 3~(2-cvanopropan-2-y-N-(2-fluoro-3-(7-{{4-methoxybenzyl}{(methyllamino)-1,6-
naphthyridin-3-y1}-4-methylphenylibenzamide (80 mg, 0.14 mmol, 53%) as a vellow solid. MS
(B8} mo/z 574.3 [M+H]™

[1143] Step 2. A mixture of 3~(2~cyanopropan-2-y13-N-(2-fluoro-5-(7-((4-
g, 0.14

gkl

methoxybenzyD{methyDanuno}-1,6-naphthyridin-3-y1)-4-methylphenvijbenzamide (80 m
mmol) in trifluorcacetic acid {4 ) was stirred at 45°C for 1 hour. The reaction was concentrated
and the residue was purified by prep-HPLC (Column: Welch Xtimate 21 .2 x 250 num C18, 10 win,
Mobile Phase: A water {10 mM ammonium bicarbonate), B: acetontirile; B%: 30%-70% m 18
nin) to  afford 3-(2-cyanopropan-2-y 1 )-N-{2-fluoro~4~-methyl-5-( 7-(methylamino)-1,6-
naphthyridin-3-yDphenylibenzamide (10 mg, ©.022 mmol, 17%) as a yellow solid. 'H NMR (400
MHz, DMSO-de) § 1.74 (s, 6H), 2.32 (s, 31}, 2.86 (d, J = 4.4 Hz, 3H), 6.61 (5, 1H), 6.92 (d, J =
4.8 Hz, 1H), 7.35(d, J = 11.2 Hz, 1H), 7.55-7.62 (m, 2H), 7.76 (d, J = 8.0 Hz, 1}, 7.96 (d, J =
8OHz 1H), 8.10(s, 1H), 824(d, J=1.6He 1H), 880 (d, J=2.0Hz 1H)}, 897 (s, 1H), 10.28 {5,
1H}. MS (EST) m/z 454.2 [M+H]"

Example 175, Synthesizs of N-(2-fluero-4-methyl-S-(7-(methylamino}-1,6-naphthyridin-3-
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yhphenyvi}-4-(trifivoromethyl)picolinamide (Compeund 224}
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(11447 Step 1. A muxture of 4- (mﬂuoronmthyl)pmo e acid (40 mg, 0.21 mmol), 3-(S-amivo-4-

TFA.BOC

fluoro-2-methylpheny}-N-{4-methoxybenzy}-N-methyl-1,6-naphthynidin-7-amimne (84 mg, 0.21
mmol}, -[his{dimethyiaminomethylene]-1H-1,2,3~triazolof4,5-bjpyridinium 3-oxid
hexafluorophosphate (160 mg, 0.42 munol), and N, N-disopropyvlethyvlamine (82 mg, 0.63 mmol}
m N N-dimethyformamide {1 mwl) was stirred at rooro teraperature for 1 hour. The mixture was
purified by prep-HPLC (Coluron: Xbridge 21.2 x 250 mm C18, 10 pm, Mobile Phase A: water (10
mM  ammonwum  bicarbonate), B acetomiirile} to  give  N-{2-fluoro-5-{7-({4-
methoxybenzy}methyDamino}-1,6-naphthyridin-3-yi)-4-methyiphenyi}-4-
{(trifluoromethylipicolinamide {60 mg, 0.10 mmol, 50%). MS (EST) m/z S76.1 [M+H]"

(11457 Step 2. A mixtwre of  N-(Z-fluore-5-(7-({(4-methoxybenzyY{methyDamino}-1,6-
naphthyridin-3-y1)-4-methyiphenyl}-4-(irifluoromethyhpicolinanude (60 mg, .10 mmol) and
triffuoroacetic acid (5 ml) was stirred at 50 °C overmght. The mixture was purified by prep-HPLC
(Column: Xbridge 21.2 x 250 mm CI8, 10 ym, Mobile Phase A: water (10 mM ammonum
bicarbonate), B acetonitrile) to give N-(2-fluoro-4-methyl-5-{7-(methyiamino)-1,6-naphthyndin-
3-yhphenyl}-4-(triflucromethypicolinamide (42 mg, 0.09 numol, 92%). 'H NMR (400 MHz,
DMSO-ds} § 10.55 (s, 1F), 9.05 (d, J = 4.8 Hz, 1H), 8.97 (s, 1H), 8.80(s, 1H), 8.34(s, 1H), 8.23(d,
J=1.2 Hz, 1H), 8.13(d, J = 4.0 Hz, 1H), 7.92 (d, J = 8.0 Hz, 1H), 7.38 (d, /= 11.6 Hz, 1H)}, 6.92-
6.91(m, 1H), 6.62(s, 1H), 2.87(d, J = 4.8 Hz, 3H), 2.31(s, 3H). MS (ESI) m/z 456.0 [M+H]

Example 176, Synthesis of 6-methyl-N-{6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-
yhpyridin-3-y1)-5,6,7 8-tetrahydroimidazo[1,2-a]pyridine-3-carboxamide (Compound 225)
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[1146] To a solution of 6-methvyi-5,6,7 B-tetrahydroinudazo{l,2-alpyridine-3-carboxyhc acid {50

mg, 0.28 mmol) in N N-dimethylformamide (4 mL) was added N, N-dnsopropylethylamine {108
mg, 0.83 mmol), 1-[bis{dimethylanuino)methylene}-1H-1,2 3-triazolo4,5-blpyridiniam 3-oxid
hexafluorophosphate (158 mg, 0.42 mmol} and 3-(5-amino-2-methylpyridin-3-yi}-N-methyl-1,6-
naphthyridin-7-amine {74 mg, 0.28 mmol}. The mixture was stirred at room temperature for Thour.
The reaction was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm 18, 10 pm,
Mobile Phase: A: water (10 mM ammonium bicarbonate}, B: acetonitrile; B%: 30%-70% in 15
min) to afford 6-methyl-N-(6-methyl-5-(7-(methylamino)-1,6-naphthyridin-3-yhpyridin-3-yh)-
5,6,7 8-tetrahydroimidazo[1,2-alpyridine-3-carboxamide (2.4 mg, 0.005 mmol} as a vellow solid.
"H NMR (500 MHz, DMSO-de} & 1.04 (d, /= 6.0 Hz, 3H), 1.46-1.54 (m, 1H), 1.89 (s, 1H), 2.03
(s, 1H}, 2.46 (s, 3H), 2.77-2.80 (m, 1H), 2.87(d, /=45 Hz 4H) 361 {t, /=105 Hz 1H)} 452
(dd, .1 =4 5Hz J;=1375Hz, 1H), 6.63 (s, 1H), 6.94 (d, /= 5.0 Hz, 1H), 7.81 (5, 1H), §.10 (s,
1H), 829 (s, 1H}, 8.82(dd, /; =2.0 Hz, J; = 1975 Hz, 2H), 8.99 (s, 1H), 10.13 {5, 1H). MS (ES])
m/z 428.1 [M+H]

Example 177, Synthesis of 2-({1,1-difluoropropan-2-yhamino)}-N-(6-methyl-5-{7-

{methylamino }-1,6-naphthyridin-3-yljpyridin-3-ylibenzamide (Compound 226)

o -
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[1147] Step 1. A muxture of 2-bromoaniline (1.72 g, 10 mmol), 1,1-difluoropropan-2-one (1.88 g,

O HATU, DMF, DIEA, 809C, 41 R HG

20 ramol}, and titanum{IV) isopropoxide (1.5 mL) n tetrabydrofuran (6 mal.} was stirred at $5°C

under nitrogen atmosphere for 16 hours. The mixture was cooled and sodiwuwm borohydride (760
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mg, 20 mmol} in methano! {10 mL) was added. The mixture was stirred at room temperature for
another 1 hour. The mixture was poured into water {50 mL) and extracted with ethyl acetate (50
mb x 2). The combined organic phase was concentrated. The residual was purified by flash
chromatography (stlica, 20% ethyl acetate in petroleum ether} to afford 2-bromo-N-(3,1-
difluoropropan-2-yDaniline (1.6 g, 6.39 mmol, 64%) as a colorless oil. MS (ESI) m/z 250 [MHHT
[1148] Step 2. A solution of 2-bromo-N-(1,1-difluoropropan-2-yhaniline (1.6 g, .39 mmol}, 1,1"-
bis(diphenylphosphinojferrocene-palladivm(i}dichloride dichloromethane complex (522 mg,
0.64 mumol} and triethylamine (2.6 mL, 19.17 mmol} in ethanol (30 mL) was stirred at 90 °C for
16 hours under carbon monoxide atmosphere. The reaction was cooled to room temperature and
concentrated. The residue was quenched with water (30 mL) and extracted with ethy! acetate (30
mb x 2. The combined organic phases were concentrated and purified by flash chromatography
(silica, petroleum ether/ethyl acetate = V1) to give ethyl 2-((1,1-difluoropropan-2-
yhamino)benzoate {(1.02 g, 4.19 mmol, 66%) as a white solid. MS (EST) nv/z 244 [M+H]

[1149] Step 3. A nuxture of ethyl 2-((1, l-difluoropropan-2-ylJammo}benzoate (300 mg, 1.23
mmol } and lithium hvdroxde (234 mg, 6.13 mmol) in tetrabydrofuran (10 ml) was stirred at
room temaperature for 16 hours. The reaction mixture was extracted with ethyl acetate (30 mL x
2). The organic layers were discarded. The aqueous layer was adjusted to pH = 4 with hydrochloric
acid {2 N} and extracted with ethyl acetate (30 mL x 2). The combived organic phases were
concentrated to give 2-({1,1-difluoropropan-2-yDaminojbenzoic acid {180 mg, 0.84 mmol, 68%})
as a white solid. MS (EST) nv/z 216 [M+H]"

[11507 Step 4. A mxture of 2-((1,1-diflucropropan-2-yhanunoybenzoic acid {50 mug, 0.23 mmol),
3-(S-amino-2-methylphenyl}-N-methyl-1,6-naphthyridin-7-amine (61 mg, 023 mmol}, 1-
[bis{dimethyiammomethylene]-1H-1,2 3-triazolof4, 3-bipyridinium 3-oxid hexafluorophosphate
(175 mg, 046 mmol} and N N-disopropylethylamine (89 mg, 0.69 mmol}) i NN-
dimethylformamide (3 mL} was stirred at 80 °C for 4 hours. The reaction mixture was purtfied by
prep-HPLC to give 2-((1,1-ddlucropropan-2Z-yDaminop-N-(6-methyl-5-(7-(methylamino}-1,6-
naphthyridin-3-yDpyridin-3-yDbenzamide (15 mg, 0.032 mmol, 14%) as a vellow solid 'H NMR
(400 Mz, DMSO-de) § 10.41 (5, 1H), 9.04 (5, 11, 8.90 (d, J= 2.1 Hz, 1H), 882 (d, J= 2.3 Hz,
1H), 8.42 (s, 1H), 818 (s, 1F]), 7.80 (d, /= 7.7 Hz, 1H), 7.67{d, J = &9 Hz, 1H), 7.38 (1, /= 7.7
Hz, 1H), 7.13 (s, 1H), 6.96 (d, /= 8.5 Hz, 1F), 6.73 (t, J= 7.5 Hz, 1H), 6.63 (s, 1H), 6.24 — 5.92
(m, 1H), 4.13 (s, 1H), 2.89 (s, 3H), 2.51 (s, 3H), 1.20 (d, J = 6.6 Hz, 3H). MS (ESI) m/z 463
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Example 178. Synthesis of 4-(sec-butyl)-N-{6-methyl-S-(7-(methylamino)}-1,6~-naphthyridin-
3-yhpyridin-3-ylpicolinamide (Compound 227)
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(11517 Step 1. A mixture of 2-(but-2-en-2-y1}-4,4,5 S-tetramethyl-1,3,2 dioxabomlane {560 mg,

H
NL

275 mmol), methy!  4-bromopicolinate (594  mg, 2.75 mimol}, {11
bis{diphenylphosphinoiferroceneldichloropalladium{if) (31.3 mg, 0.037 mmol) and potassium
acetate {725 mg, 7.40 nvuol} m 1 4-dioxave/water (10 wmlL/0.5 mL) was stured at 100 °C for 8
hours under nitrogen atmosphere. The mixture was cooled to room temperature and diluted with
water {10 mL}. The mixture was extracted with ethyi acetate (10 roL. x 3). The organic phases were
dried over anhydrous sodium sulfate and filiered. The filtrate was concentrated. The residue was
purified by flash chromatography (silica, petroleum ether/ethyl acetate = 1/2) to afford methyl 4-
{but-2-en-2-ylipicolinate {50 mg, 0.26 mmol, 10%) as a yellow oil. MS (EST) m/z 1921 [M+H]"
[1132] Step 2. A mixture of methyl 4-(but-2-en-Z-yDipicolinate (S0 mg, 0.26 mmol} and paladium
{(10% on activated carbon, 20 mg) n ethanol (10 ml) was stirred at 25 °C for 12 houwrs under
hydrogen atmosphere. The mixture was filtered and the {iltrate was concentrated to give methyl 4-
{(sec-butylipicolinate (25 mg, 0.13 mmol, 50%) as a yellow solid. MS (ESI) m/z 194.1 [M+H]”
(11537 Step 3. A solution of methyl 4-{sec-butyDipicolinate {25 mg, 0.13 mmol} in 6 N aqueous
hydrochlioride (5 mL) was stirred at 80 °C for 8 howrs. The reaction mixture was concentrated to
give 4-{sec-butylpicolinic acid (18 mg, 0.10¢ mmol, 77%]} as a vellow solid, which was vsed
without further purification. MS (EST) nv/z 180.0 [M+HT

[1154] Step 4. To an N N-dimethylformamide (5 mL} solution of 4-(sec-butyl)picolinic acid (18
mg, 0.10 mmol) and 1-{is{dimethylaminoymethylene]-1H-1,2,3-triazolo{ 4, 5-bipyridinium 3-oxid

hexafluorophosphate (75 mg, 0.20 mmol ) was added 3-(S-amino-2-methylpyridin-3-yl}-N-
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methyl-1,6-naphthyridin-7-amine (26.5 mg, (.10 mmol} and N N-disopropylethylaming {0.16
mkE ). The mixture was stirred at room temperature for 1 hour. The mixture was difuted with water
(10 mL) and exiracted with ethy! acetate (10 mL x 3). The combined organic layer was washed
with brine (10 mL), dried over anhydrous sodium sulfate, filtered, and concentrated. The residue
was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 um, Mobile Phase:
A water (10 mM ammonium bicarbonate), B: acetoniirile; B%: 30%-70% in 15 min) to afford 4-
(sec-buty}-N-(6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-yhpyridin-3-vjpicolinanude (5
mg, 0.012 mnol, 12%) as a vellow solid. '"H NMR (400 MHz,DMSQO-de} § 10.93 (s, 1 H), 9.05 (d,
J=2.0Hz, 1H), .99 (s, 1 H), 8.87 (d, J= 2.0 Hz, 1H), .66 (d,.J= 4.4 Hz, 17), 8.32-8.31 (m, 2
H), $.01 (s, 1H), 7.57-7.55 (m, 1 H), 6.96 (s, 1 H), 6.64 (s, 1 H), 2.88 (d, ./ = 4.8 Hz, 3H), 2.81-
2.79(m, 1 H), 2.51 {3, 3 H), 1.65-1.61 {m, 2H), 1.25(d, /=72 Hz 3H), 0.80 (g, /=72 Hz, 3H).
MS (ESI m/z 427.1 [M+H}

Example 179. Synthesis of N-(d-methyl-3-(7-(methylamino)-1,6-naphthyridin-3-ylphenyl)-
4,5,6,7-tetrabydrobenzo|d] isoxazole-3-carbexamide (Compound 228}
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[115571 A solutien of 4,5,6,7-tetrahydrobenzo{d]isoxazole-3-carboxylic acid (30 mg, 0.18 mumol},

3-(S-amino-2-methylphenyl}-N-methyl-1,6-naphthyridin-7-amine (37.8 mg, .14 mmol), I-
[bis{dimethylamino)methylene]-1H-1,2, 3-triazolof4,S-bipyridinium 3-oxid hexafluorophosphate
(1026 mg, 027 mmoly and NN-diisopropylethylamine (697 mg, 0.534 mmol) m NN-
dimethyHormamide (3 mL) was stirred at room temperature for 2 hours. The residue was purified
by prep-HPLC (Column: Xbridge 21.2 x 250 mm C18, 10 pm, Mobile Phase A: water {10 mM
ammomium  bicarbonate), B acetonurile) to  give N-{4-methyl-3-(7-(methviamine)-1,6-
naphthyridin-3-yljphenyl)-4,5,6,7-tetrahydrobenzo[d]isoxazole-3-carboxamide (352 mg, 0.085
mmol, 47%} as a yellow solid. 'H NMR (400 MHz, DMSO-ds) 6 10.66 (s, 1H}, .98 (s, 1H}, 8.80
(d,J=22Hz 1H), 822(d,J= 1.6 Hz, 1H), 7.78 (d. J = 26.7 Hz, 1H), 7.73 (d, J = 8.3 Hz, 1H),
733(d, /=83 Hz, 1H), 6.90(d, J=5.0Hz, 1H), 6.62 (s, 1H), 2.87(d, J= 4.9 Hz, 3H), 2.76 (t, J
=58 Hz, 2H), 2.59 (1,.J = 5.7 Hz, 2H), 2.27 (s, 3H}, 1.81 (d, J= 6.0 Hz, 2H), 1.71 (d, J= 5.6 Hz,
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2H). MS (EST) m/z 414.1 [MH+HI+

Example 180, Synthesis of N-{6-methyl-3-(7-(methylamino)-1.6-naphthyridin-3-yhpyridin-
3-y13-4,5.6,7-tetrabhydro-1H-indazole-3-carboxamide (Compound 229)
b
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(11561 A muxture of 4,5,0,7-tetrahydro-1H-ndazole-3-carboxylic acid (33 mg, 0.2 mmol}, 3-(5-

&

.

armino-2-methylpyndin-3-yl3-N-methyl-1,6-naphthyndin-7-amine {53 mg, 02 mmol}, 1-
[bis(dimethylaminomethylene]-1H-1,2 3-triazolof4, S-bipyridinium 3-oxid hexafluorophosphate
{132 mg, 04 wmmol} and NAN-dusopropylethylamine (77 mg, 0.0 mmol} n NN-
dimethytformamide (5 mL) was stirred at room temperature for 2 hours. The reaction mixtore was
treated with water (30 mL} and extracted with ethyl acetate (30 mL x 2}. The combined organic
phases were concentrated. The residue was purified by prep-HPLC {(Column: Welch Xtimate 21.2
x 250 mm C18, 10 pm, Mobile Phase: A: water {10 mM ammonium bicarbonate}, B: acetonitrile;
B%: 30%-70% n 15 min} to give No{&-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-yhpyridin-
3-y1)-4,5,6, 7-tetrahydro-1H-indazole-3-carboxamide {29.4 mg, 0.07 mmol, 36%) as a vellow
solid. "'H NMR (400 Mz, DMSO-de) 5 12.99 (s, 1H), 10.19 (s, 1H), 8.99 (s, 1H}, 8.94(d, /= 1.9
Hz, 1H), 883 (t, /=95 Hz, 11}, 8.27(dd, J=21.7, 1.9 Hz, 2H} 6.95{q, /=49 Hz, 1H), 6.63 s,
1H), 2.88(d, /=49 Hz, 3H), 2.65 (dd, /= 16.1, 10.8 Hz, 4H}, 246 (s, 3H), 1.72 (dd, J = 13.8,
6.7 Hz, 4H). MS (EST) mv/z 4141 [MHHT]

Example 181, Synthesis of (R)-6-methyl-V-(4-methyl-3-(7-(methylamino}-1,6-naphthyridin-
3-yhiphenyl}-5,6,7,8-tetrahydroimidazo|1.2-alpyridine-3-carboxamide and (8)-6-methyl-NV-
{4-methyl-3-{7-(methylaminoe}-{ 6-naphthyridin-3-yliphenyl}-5,6,7,8-

tetrabydroimidazeo]l,2-a]pyridine-3-carboxamide (Compownds 238 and 231)
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[1157] The enantiomers of O-methyl-N-{4-methyl-3-{7-{methvlamino)-1,6-naphthyridin-3-

~

vihphenyl}-3,6,7 8-tetrahvdroimidazof 1, 2-ajpyridine-3-carboxamide (30 mg, 0.117 mmol) were
separated by chiral SFC (Instrument: Instrument: SFC-80 (Thar, Waters}, Column: D 20 x 250
nun, 10 pm (Daicel); Mobile phase: CO»/EtOH (0.2% methanol amumonia) = 65/35; Detection
wavelength: 214 nm) to afford the first eluting enantiomer (retention time 12.15 min} which was
arbitranily  assigned  as  (R)-G-methyl-N-(4-methyl-3-(7-(methylamino}-1,6-naphthyridin-3-
viiphenyi}-5,6,7 &-tetrahydroinidazol1,2-ajpyridine-3-carboxamide (14.7 mg, 0.035 mmol} as a
yellow solid, "H NMR (300 MHz, DMSO-ds) 5 1.04 (d, J= 6.5 Hz, 3H), 1.45-1.54 (m, 1H), 1.89
(d,/J=13.0Hz 1H), 2.02 (5, 1H), 2.26 (5, 3H), 2.72-2.89 {1, 5H), 3.60 (1, /=110 Hz, 1H), 451
(dd, Jr=5.0Hz Jo=13.5 Hz, 1H), 6.62 (s, 1FD), 6.88 (d, J=4.5 Hz, 1H), 7.30 (d, /= 8.5 Hz, 1H),
7.65(dd, J;=10Hz J=823Hz 1H), 770(d, /=2.0Hz, 1H), 777 (s, 1H), 8.21(d, J=2.0Hz,
1H), 8.79(d,.J= 2.0 He, 1H}, 8.98 (5, 1H}, 9.92 (s, 1H}. MS (BSI} m/z 427.1 [M+H]"

and the second eluting enantiomer {retention timel4.35 min) which was arbitrardy assigned as {S)-
6-methyl-N-{4-methyl-3-(7-(methylamino)-1 6-naphthyridin-3-yljphenyi}-5,6,7 8-
tetrabydroimidazo[1,2-a]pyridine-3-carboxamide (14.9 mg, 0.035 mmol) as a yellow solid 'H
NMR (500 MHz, DMSO-ds) § 1.04 (d, J = 6.0 Hz, 3H), 1.45-1.54 (m, 1H), 1.89(d, .J= 100 Hz,
1H), 2.01 (s, 1), 2.26 (s, 3H), 2.72-2.79 {m, 1), 2.87 (d, J = 5.0 Hz, 4H), 3.60 (1, J = 12.0 Hz,
TH), 451 (dd, Jr= 4.5 Hz, Jy = 13.5 Hz, 1H), 6.62 (s, 1H), 6.88 (d, /= 5.0 Hz, 1H), 7.30 (d, J =
8.0 Hz, 1H), 7.65 (dd, J; = 2.0 Hz, Jy = 8.5 Hz, 1H), 7.71 (d, J= 2.0 Hz, 1H), 7.77 (s, 1}, 8.21
(d, J = 2.0 Hz, 1H), 8.79 (d, J = 2.0 Hz, 1H), 8.98 (s, 1H), 9.93 (s, 1H). MS (ESI) m/z 427.1
IMAHT

Example 182, Synthesis of N-{G-methyi-5-(7-(methylamine)-1,6-naphthyridin-3-yhpyridin-3-yi}-

6,7,8,9tetrahydro-5SH-imidazo{1,2-alazepine-3-carboxamide {Compound 232)
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[11581 A mixture of 6,7,8,Q—tetrahydm—SH—imidafzo{ 2~ ajagcpme—, ~carboxylic acid (crude), 3-

{5-amino-2-methyipyridin-3-yh-N-methyl-1,6-naphthyridin-7-amine (26 mg, 0.1 mmol),
[bis{(dimethylaminoimethylene]-1H-1,2 3-triazolol4, 5-blpyridinium 3-oxid hexaflucrophosphate
{152 mg, 04 mmol} and NAN-diisopropylethylamine (76 mg, 0.6 mmol} i ANN-
dimethyHormamide (5 mb) was stirred at room temperature for 2 hours. The reaction nuxture was
treated with water (30 mL)} and extracted with ethyl acetate (30 mL x 2}, The combined organic
phases were concentrated. The residue was purified by prep-HPLC (Column: Welch Xtimate 21.2
x 250 mm C18, 10 um, Mobile Phase: A: water (10 mM ammonium bicarbonate), B: acetoniirile;
B%: 30%-~70% n 15 min} to give N-{6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-vlpyridin-
3-v1}-6,7,8 9-tetrahydro-3H-mmidazo[ 1, 2-ajazepine-3-carboxamide (4.3 mg, 0.01 mmol, 10%) as
a yellow solid. 'H NMR (400 MHz, DMSO-ds} § 10.24 (s, 1H), 8.99 (s, 1H), 8.82 (dd, J = 20.4,
2.3 Hz, 2H), 830 (d, /= 2.1 Hz, 1H), 8.09(d, J = 2.4 Hz, 1H), 7.63 (s, 1H), 6.95 (d, J = 4.8 Hz,
1H), 6.63 (s, 1H), 4.51 (s, 2H), 2.89 (d, J = 8.8 Hz, 2H), 2.87 (d, J = 4.9 Hz, 3H), 2.47 (s, 3H),
1.88 — 1.77 {m, 2F), 1.70 - 1.53 (m, 4FL). MS (EST) m/z 428.2 [M+H]"

Example 183. Synthesis of 1-methyl-NV-(6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-
yhpyridin-3-yi)-4,5,6,7-tetrahydro-1 H-indazeole-3-carboxamide {Compound 233}

-
% i
N { §\~’\ﬁ/ OH hN

N ~ -
2 Ry - = s - 2 &

H
N N
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[1159] A solution of l-methyl-4,5,6,7-tetrahydro-1 H-indazole-3-carboxylic acid (27 mg, 0.15
mmol}, 3-(5-amino-2-methylpyndin-3-vl)-N-methyl-1, 6-naphthyridin-7-amme (40 mg, 015
mmoti}, {-{bis{dimethylaminoymethyiene]-1H-1,2 3-triazolo[4,5-blpyridinium 3-oxid
hexaftuorophosphate (171 mg, 0.45 mmol) and triethylamine {0.1 mL) in N N-dimethylformamude

(3 ml) was stirred at room temperature for 2 hours. The resulting mixture was purified by prep-

HPLC (Column: Welch Xtumate 21.2 x 250 mm (18, 10 um, Mobile Phase: A: water (10 mM
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ammonium bicarbonate), B acetonitrile; B%: 30%-70% in 15 min) to afford 1-methyl-N-{6-
methyl-5-(7-{methylamino)-1,6-naphthyridin-3-yhpyridin-3-y1)-4,5, 6, 7-tetrahydro-1 H-indazole-

3-carboxamide (9.9 mg, 0.023 mmol, 16%) as a yellow solid. 'H NMR (500 MHz, DMSO-ds) 6
10.16 (s, 1H), 8.99 (s, 1H), 8.93 (s, 1H), 8.84 (s, 1H), 8.30 (s, 1H), 8.24 (s, 1H), 6.95 (s, 1H), 6.63
(s, 1H), 3.79 (s, 3H), 2.87 (d, J = 4.9 Hz, 3H), 2.68 (t, J = 6.0 Hz, 2H), 2.62 {t, J = 6.2 Hz, 2H),
2.46 (s, 3H), 1.75 (d,.J = 5.3 Hz, 28, 1.66 (d, J= 5.1 Hz, 2H). MS (ESI) m/z 428.1 [M+H]"

Example 184, Synthesis of N-(6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-ylpyridin-
3-y1}-4.5,6,7-tetrabydrobenzofblthiophene-3-carboxamide (Compound 234)
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(11601 A mixture of 4,5,6,7-tetrahydrobenzofblthiophene-3-carboxylic acid (40 mg, 0.22 mmot),

3-{5-amino-2-methylpyridin-3-yi}-N-methyl-1,6-naphthyridin-7-amme {58 mg, 0.22 mmol}, 1-
[bis(dimethyiaminoimethylene]-1H-1,2,3-trazolof4, S-bipyridimum 3-oxid hexafluorophosphate
{125 mg, 033 mmel}) and NN-dusopropylethvlamine (57 mg, 044 mmol} in NN-
dimethyHormamide (3 mL} was stirred at room temperature for 2 hours. The mixture was diluted
with water (30 mb) and extracted with ethyl acetate (30 mL x 3}. The combined organic layer was
washed with brine (30 mL), dried over anhydrous sodium sulfate, filtered, and concentrated. The
residue was purified by prep-HPLC (Column: Xbridge 21.2 x 250 mm C18, 10 um, Mobile Phase
A water {10 mM ammonium bicarbonate}, B: acetonitrile} to give N-{G-methyl-5-(7-
{methylamino)-1,6-naphthyridin-3-yhpyridin-3-v1}-4 5 6, 7-tetrahydrobenzo| blthiophene-3-
carboxamide (7.0 mg, 0.016 mmol, 7% as a yellow solid. 'H NMR (400 MHz, DMSO-d%) 6 10.27
(s, 1H), 899 (s, 1H), 8.82 (d, /= 14.6 Hz, 2H), 830 (s, 1H), 8.12 (s, 1H), 8.01 (5, 1H}, 6.96 {d, J
=49 Hz 1H), 6.63 (s, 1H), 2.87 (d, J = 4.9 Hz, 3H), 2.76 (d, J = 5.5 Hz, 4F), 2.46 (s, 3H), 1.75
(d, J=16.8 Hz, 4H). MS (EST) m/z 430.0 [M+H]J"

Example 185, Synthesis of é-methyl-No(6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-

yhpyridin-3-y1-4,5,6,7-teirahydrobenzo|blthiephene-3-carboxamide (Compound 238)
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[1161] A mixture of 6~methyl~4,ié,'?’-tetmhydmbenzo{h}ﬁnophene 3- Larbﬂxyiic acid (40 mg,

0.20 mmol), 3-{S-amino-2-methylpyridin-3-y1}-N-methyl-1, 6-naphthyridin-7-amine {53 mg, 0.20
mmol), 1-[bis{dimethylamino)methylene]-1H-1,2 3-triazolo[4,S-blpyridinium 3-oxid
hexafluorophosphate (114 mg, 0.30 mmol) and N N-diisopropylethylamine (52 mg, 0.40 mmol) in
N N-dimethylformamide (3 mL} was stirred at room temperature for 2 hours. The nuxture was
diluted with water (30 mL) and extracted with ethyl acetate (30 mL x 3} The combined organic
laver was washed with brine (30 ml), dried over anhydrous sodium sulfate, filtered, and
concentrated. The residue was purified by prep-(Column: Xbridge 21.2 x 250 mm C18, 10 um,
Mobile Phase A: water (10 mM ammonium bicarbonate), B: acetonitrile) to give 6-methyl-N-(6-
methyl-5-(7-(methylamino}-1, G-naphthyridin-3-yhpyridin-3-y1}-4,5,6,7-
tetrahydrobenzo[bjthiophene-3-carboxamide (9.0 mg, 0.02 mmol, 10%) as a yellow solid. 'H
NMR {400 MHz, DMSO-ds) & 10.26 (s, 1H), 8.99 (s, 1H}, 882 (dd, J=13.8, 2.1 He, 2H), 828
{d,J=169Hz 1H), 812{(d, J=22Hz, 1H), 802 (s, 1H), 6.95(d, /=51 Hz, I1H)}, 6.63 (s, 1H},
2.96—2.82 (m, SH), 2.68 (s, 1T}, 2.46 (s, 3F), 2.39 — 2.27 (m, 1H), 1.85 (5, 2H), 1.33 (¢, /= 7.1
Hz, 1H), 1.04(d, J= 6.5 Hz, 3H). M8 (EST) m/z 444.1 [M+H]"

Example 186. Synthesis of {(5)-5-methyl-N-(d-methyl-3-(7-(methylamino}-1,6-naphthyridin-
3-yhiphenyl)-4,5,6,7-tetrahiydrobenze|dlisoxazole-3-carboxamide and (R}S-methyl-N-{4-
methyl-3-{7-(methyiamine)-1,6-naphthyridin-3-y)phenyl-4,5,6,7-

tetrahvdrobenzo|d|isoxazole-3-carboxamide (Compounds 236 and 237)
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[1162] The enantiomers of  S-methyl-N-{4-methyl-3-{7-{methylamino)-1 6-naphthyridin-3-

viphenyl}-4,5,6,7-tetrahydrobenzofdiisoxazole-3-carboxamide (16 mg, 0.0374 mmol) were
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separated by chiral SFC (Column: OD 30 x 256 mm, 10 um (Daicel); Mobile phase:
COn/isopropanol (0.1% methano! ammonia) = 50/50) to afford two enantiomers. The first eluting
enantiomer (retention time 1.39 nmun) was further purified by prep-HPLC {Column: Phenomenex
Luna 25 x 150 mm C18, 10 um, Mobile Phase: A: water (formic acid}, B: acetonitrile; B%: 32%-
62% 1n 2 nun) 1o give the pure enantiomer which was arbitrarily assigned as (8)-5-methyl-N-(4-
methyl-3-(7-(methylamine}-1,6-naphthyridin-3-yhphenyi}-4,5.6,7-tetrahydrobenzo[dlisoxazole-

3-carboxamide (4.89 mg, 31%) as a green solid. 'H NMR (400 MHz, DMSO-de) 10.64 (s, 1H),
8.98 (s, 1H), 8.79(d, J=2.4 Hz, 1H), 822 (d, J= 2.0 Hz, 1H), 7.81 (d, J=2.0 Hz, 1H), 7.72 (dd,
J=20,84Hz 1H), 733 (d,.J=8.4 Hz, 1H), 688 (q, ./ =4.8 Hz, 1H), 6.62 (s, 1H), 2.87 (d, J =
4.8 Hz, 3H), 2.83 - 2.72 (m, 3H), 2.27 (s, 3H), 2.14 (dd, J= 9.6, 16.0 Hz, 1H), 1.94 - 1.78 (m, 2H),
1.54-1.39{m, 1H), 1.04(d, J= 6.4 Hz, 3H) MS (ESI) m/z 428 2 [M+H]";

The second eluting enantiomer (retention time 1.88 min} was further purified by prep-HPLC
(Column: Phenomenex Luna 25 x 150 mm C18, 10 pm, Mobile Phase: A: water (formic acid), B:
acetonttrile; B%: 32%-62% in 2 min) to give the pure enantiomer which was arburarily assigned
as {R)-S-methyl-N-{4-methyi-3-{7-{(methylamino}-1,6-naphthyridin-3-vphenyi}-4,5,6,7-
tetrahydrobenzo[ djisoxazole-3-carboxamide (3.95 rg, 25%) as a green solid. 'H NMR (400 MHz,
DMSO-ds) = 10.64 (5, TH), 8.98 {5, 1H), 8.79(d, /=24 He, 1H), 822(d, /= 2.0 Hz, 1H), 7.81
(d,.J=24Hz, 1H), 772 (dd, J= 2.4, 8.4 Hz, 1H), 7.33(d, /= 8.4 Hz, 1H), 6.88 (¢, /= 4.8 Hz,
1H), 6.62 (s, 1H), 2.87 (d, J = 5.2 Hz, 3H), 2.83 - 2.70 (m, 3H), 2.27 (s, 3H), 2.14 (dd, /= 9.2,
16.0 Hz, 1H), 1.91 (td, J=2.8, 9.8 Hz, 1H), 1.86 - 1.75 (m, 1H), 1.47 (dtd, J= 5.6, 10.4, 12.9 Hz,
1H), 1.04 (d, J = 6.4 Hz, 3H). MS (ESI) m/z 425 2 [M+H]"

Example 187. Synthesis of 6-(diflucromethyl)-N-(4-methyl-3-(7-(methylamineo)-1,6-

naphthyridin-3-ylphenyl)-5,6,7, 8-tetrahydroimidazo{1,2-alpyridine-3-carboxamide
{Compound 238)
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(11631 Step 1. A solution of S-{difluoromethyDpyridin-2-amine (500 mg, 1.6 mmol} in NN-

dimethyt formamide dimethyl acetal (20 mbL) was stirred at S0 °C for 4 hours. After completion,
the reaction mixture was concentrated. The residue was dissolved in N N-dimethylformanide (15
mb}. Ethyl 2-bromoacetate (530 mg, 3.2 mmol) and sodium bicarbonate (270 mg, 3.2 mmol) were
added at room temperature. The resulting mixture was stirred at 50 °C for 16 hours. After cooling
to room temperature, the reaction was diluted with ethyl acetate (20 mb x 3), washed with saturated
sodium bicarbonate aquecus solution (50 mLl) and brine (40 mb), dried over sodium sulfate,
filtered, and concentrated. The residue was purified by flash chromatography (petroleum
ether/ethyl acetate = 1/1} to give ethyl 6-(diflucromethyl}imidazo[1,2-alpyridine-3-carboxylate
{150 mg, 0.63 mmol, 39%) as a white solid. MS (ESI) m/z 241.2 [M+H]"

[1164] Step 2. To a solution of ethyl 6-(difluoromethylyinudazo[1,2-a]pyridine-3-carboxylate
{150 mg, 0.63 mmol} v cyclopentyl methyl ether (S mL) at 60°C was added rhodium-aluminum
oxide {5%) (150 mg). The reaction mixture was stirred at 60°C for 16 hours under hydrogen
atmosphere. After cooling to room temperature, the reaction was filtered through celite. The filtrate
was concentrated in vacuo. The residue was purified by flash chromatography (petroleum
sther/ethyl acetate = 1/1) to afford ethyl 6-{difluoromethyl}-S,6,7 8-tetrahydrotmidazof,2-
aJpyridine-3-carboxylate (75 mg, 0.31 mmol, 49%) as a white solid. MS (ESI) ro/z 2451 [M+H]"
[1165] Step 3. Lithium hydroxide monchydrate (39 mg, 0.93 mmol} was added to a solution of
ethyl 6-(difluoromethy)-5,6,7 8-tetrahydrommidazo] 1, 2-alpynidine-3-carboxylate {75 mwg, .31
mmol} in tetrahydrofuran (3 mL), methanol (3 mL}, and water (3 ml} at 0 °C. The reaction mxture
was stirred at 25 °C for 2 hours. The reaction solution was difuted with water (20 mbL) and
concentrated. The aqueous layer was acidified to pH = 3 with 4 N HCL The aqueous phase was
purified by prep-HPLC to give 6-{(difluoromethyl)-5,6,7 8-tetrahydroimidazo{l,2-ajpyridine-3-
carboxylic acid (25 mg, 0.12 mmol, 39%]) as a white solid. MS (ESH m/2217.2 [M+HI"
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[1166] Step 4. To a solution of 6-(difluoromethyl}-5,6,7 8-tetrabhydrommidazo|1 2-apyridine-3-
carboxylic acid (25 mg, (.12 mmol) in N N-dimethyiformanuide (4 ml} was added NN-
disopropylethylamine (47 mg, 036 mmol}, 1-[bis{dimethylanino)methylenel-1H-1.23-
triazolo{4,5-blpyridinium 3-oxid hexafluorophosphate (90 mg, 0.24 mmol) and 3-(S-amino-2-
methylphenyl}-N-methyi-1,6-naphthyridin-7-amine (32 mg, 0.12 mmol}, The mixture was stirred
at room temperature for 2 hours. The reaction was purified by prep-HPLC (Column: Welch
Ktimate 21.2 x 250 mun C18, 10 um, Mobile Phase: A: water (10 mM armamontom bicarbonate),
B: acetonunile; B%: 30%-70% 1 15 min) to afford &-{(difluoromethyD-N-{4-methyl-3~(7-
{methylamuno)-1,6~-vaphthynidin-3-yhphenyi)-5,6,7 8-tetrahydroinudazof 1, 2-a]pyridine-3-
carboxamide (15 myg, 0.032 mmol, 27%) as a vellow solid. '"H NMR (400 MHz, DMSO-ds) & 9.99
(s, 1), 8.98 (s, 171}, 8.80 (d, J=2.0 Hz, 1H), 822 (d,J= 1.6 Hz, 1H), 7.82 (s, 1H), 7.70-7 65 (m,
2H), 7.32-7.30 (m, 2H), 6.90-6.89 (m, 1H), 6.62 (s, 1H), 6.36 (d, J = 4.8 Hz, 1H), 6.22-6.07 (m,
1H), 4.63-4.58 (m, 1H), 4.04-3.98 (m, 1H), 2.97-2.87 (m, 1}, 2.86 (s, 3H), 2.84-2.32 (m, 1H),
2.67-2.66 (m, 1H), 2.32 (s, 3H), 2.06-2.03 (m, 1H), 1.76-1.71 (m, 1H). MS (ESD) m/z 463.0
MAHT

Example 188. Synthesis of 2-methyl-N-{6-methyi-S-(7-(methyvlamino)-1,6-naphthyridin-3-

yhpyridin-3-yi)-2,3-dihydrobenzofuran-7-carboxamide (Compound 239)
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(11671 To a solution of Z-methyl-2.3-dihydrobenzofuran-7-carboxvlic acid (25 mg, 0.14 mmol) n
N N-dimethylformamide {3 mb) was added N N-dusopropylethylamine (54.2 mg, 0.42 mmol), 1-
[bis{dimethyiammomethylens]-1H-1,2 3-triazolof4, 5-bipyridinium 3-oxid hexaflucrophosphate
{79.8 mg, 0.21 mmol) and 3-(S-amino-2-methylpyridin-3-y13-N-methyl-1,6-naphthyridin-7-amine
{29.2 mg, ¢.11 mmol}. The mixture was stirred at room temperature for 2 hours. The reaction
mixture was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile
Phase: A: water {10 mM ammonium bicarbonate), B: acetonitrile; B%: 30%-70% 1 15 min) to
afford 2-methyl-N-(6-methyl-5-(7-(methylamino}- 1, 6-naphthyridin-3-ylipyridin-3-y1}-2,3-

dihydrobenzofuran-7-carboxamide (9.6 mg, 0.023 mmol, 16%) as a vellow solid. "H NMR (400
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MHz, DMSO-ds} § 9.92 (s, 1H), 9.00 (s, 1H), &.87 (s, 2H), 8.34 (s, 1H), 8.15 (s, 1H), 7.63 (d, J =
7.8 Hz, 1H), 7.43 (d, J= 7.2 Hz, 1H), 6.98 (t, J = 7.6 Hz, 2H), 6.63 (s, 1H), 5.34 — 4.98 (m, 1H),
3.46 3,40 {m, 2H), 2.88 (d, J= 4.5 Hz, 3H), 2.48 (s, 3H), 1.51 (d, J = 6.2 Hz, 3H). MS (ESI) m/z
426.1 [M+H]

Example 189, Synthesis of S-methyl-N-{6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-

yhpyridin-3-yh-1-(2,2,2-triflaoroethyl)- 1 H-pyrazole-4-carboxamide (Compound 240)

HZN\E(\ L/\w 1) (COCH,, CHoCl, FBCF ?g\fr Nm\ e
S 2)EtN, BME O N7

[1168] To a solution of 5-methyi-1-(2,2 2-trifluoroethyl}-1 H-pyrazole-4-carboxylic acid (177 mg,
0.85 mmol) in dichloromethane {6 ml) was added thionyl chloride {202.3 mg, 1.7 mmol) at 0 °C.
The mixiure was stirred at room temperature for 10 minutes. After removing the solvent in vacuo,
the crude product was dissolved in N N-dimethyiformamide {5 mL}. 3-(5-Amino-2Z-methylpyridin-

yi}N-methyi-1,6-naphthyridin-7-amine (180.2 mg, 0.68 mmol} and triethylamine (1717, 1.7
mmol} were added. The mixture was stirred at room temperature for 20 minutes. The reaction
mixture was concentrated. The restdue was purified by prep-HPLC 1o give S-methyl-N-(6-methyl-
5-{7-{methylamino}-1,6-naphthyridin-3-ylpyridin-3-y-1-(2,2, 2-trifluoroethyl}- 1 H-pyrazole-4-
carboxamide {11.8 mg, 0.026 mmol, 3%} as a vellow solid. 'H NMR (400 MHz, DMSO-ds) &
10.07 {s, iH}, 9.00 (5, 1H), 8.84 (dd, J=17.4, 2.1 Hz, 2H), 8.32 (s, 1H), 8.22 (s, 1H}, 8.12 (5, 1H},
6.99 (s, 1H), 6.63 (5, 1H)}, 5.20{q, /=89 Hz, 2H), 2.87 (d, /= 4.6 Hz, 3H), 2.58 (s, 3H), 2.47 {5,
3H). MS (BST) m/z 456.1 [M+H]

Example 190. Synthesis of 3-(tert-butyl}-N-{6-methyl-5-(7-(methylamino}-1,6-naphihyridin-

3-yhpyridin-3-yi)-4,5,6,7-tetrahydrobenzo[d]isoxazole-3-carboxamide (Compound 241)
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[1169] A mixture of S-(fert-buiyl}-4,5,6,7-tetrahy dmhemoidimommie 3-carboxylic acid (30 mg,

=X
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0.15 mmol), 3-(5-amino-2-methylpyridin-3-yi}-N-methyl-1 6-naphthyridin-7-amine (50 mg, 0.18
mmol), 1-[bis{(dimethylaming)methylene]-1H-1,2 3-triazolof4,5-blpyridinium 3-oxid
hexafluorophosphate(68 mg, 0.18 mmol)}, and N N-diisopropylethylamine(67 mg, 0.54 mmol) n
N N-dimethyiformamide (10 mL} was stirred at room femperature for 24 hours. The mixture was
purified by prep-HPLC (Colomn: Xbridge 21.2 x 250 mm C18, 10 pm, Mobile Phase A: water (10
mM  ammonium  bicarbonate), B! acetonitrile) to  give S-(tert-butyl}-N-{6-methyl-5-(7-
{(methylamino}-1,6-naphthyridin-3-vhpyridin-3-y1}-4,5,6, 7-tetrahydrobenzo| disoxazole-3-
carboxamide (30 mg, 0.068 mmoi, 45%). '"H NMR (400 MHz, DMSO-ds} 1H NMR § 10.93 (s,
1H), 8.99 (s, 1H), 8.86 (dd, /= 13.9, 2.3 Hz, 1H), 830 (d, /=2.0 Hz, 1H), 8.21 (d, J=2.3 Hz,
1H), 7.81 {d, .J=13.0 Hz, 1H), 6.96 (q, /=49 Hz, 1H), 6.63 (s, 1H), 2.90 (dd. J=21.2, 47 Hz,
3H), 2.84 — 246 (m, 2H), 2.46 — 2.44 (m, 3H), 232 - 217 {m, 1H), 2.17 - L.73 (m, 1H), 1.54 -
1.28 {m, 2H), 1.28 - 0.92 (m, 1H), 0.93(d, J =4.1 Hz, 9H). MS (BSD) m/z 471 [M+H]"

Example 191, Synthesis of N-(6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-yl)pyridin-

3-yi-4-(3,3,3-trifluore-1-hydroxypropyiipicolinamide (Compound 242)
P
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(11707 Step 1. To a solution of 3,3 3-riflucropropanal {500 mg, 4.46 mmol} and 4-bromo-2-
chloropyridine (191 myg, 2.23 mmol) in tetrahydrofuran (2 mL} was added iscpropyl magnesium
chloride lithium chloride complex (1.7 mL} at 0 °C dropwise under nitrogen atmosphere. The
reaction solution was stirred for 16 hours at room temperature. The mixture was purified by prep-
HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 um, Mohile Phase: A: water (10 mM
ammonium bicarbonate), B: acetonitrile; B%: 30%-70% n 15 min) to afford 1-(2-chloropyridin-
4-y1}-3.3,3-triflucropropan-1-ol (62 mg, 0.28 mmol, 12%) as a white solid. MS (ES1) m/z 226.1
IVHHT

(11717 Step 2. To a solution of 1-(2-chloropyridin-4-y1}-3,3,3-trifluoropropan-1-ol (62 mg, 0.28

A
3
2



WO 2023/039505 PCT/US2022/076164

mmol} in ethanol {3 mL) were added palladium(jacetate (12.6 mg, 0.056 mmel}, 1,1'-
bis{diphenylphosphino¥ferrocene (77.56 mg, 0.14 mmol) and triethylamine (113.12 mg, 1.12
mmol}. The mixture was stirred at 80 °C for 16 hours under carbon monoxide atmosphere. After
cooling to room temperature, the reaction mixture was guenched with water/ice (100 mL) and
extracted with ethy] acetate (3 x 40 mL}. The combined organic lavers were washed with brine (2
x 100 mL} and dried over anhydrous sedium sulfate. After filtration, the filirate was concentrated
reduced pressure. The residue was purified by flash chromatography (silica, ethyl
acetate/petroleum ether = 1/1) to afford ethyl 4-(3,3,3-trifluoro-1-hydroxypropylipicolinate (42
mg, 0.16 mmol, 57%) as a yellow oil. MS (ESI) nv/z 264.1 [M+H]™

(11727 Step 3. A solution of ethyl 4-(3,3 3-trifluore-1-hydroxypropylpicolinate (42 mg, 0.16
mmol} and hithium hydroxide (20.2 mg, 0.48 mmol) i methanol (2 mL) and water (2 mL) was
stirred for 2 hours at room teraperature. The mixture was adjusted to pH =3 with 10% hydrochloric
acid and then purified by prep-HPLC (Column: Welch Xtimate 212 x 250 mum C18, 10 pum,
Mobile Phase: A: water (10 mM formic acid), B: acetorutrile; B%: 30%-70% 10 15 mn) to atford
4-(3,3,3-trifluoro-1-hydroxypropyiipicolinue acid (15 mg, 0.06 ramol, 40%) as a white sohd. MS
(EST) m/z 236.1 [M+HT"

(11731 Step 4. To a solution of 4-(3,3 3-trifluoro-1-hydroxypropylpicolinic acid (1S mg, 0.06
mmol} in N N-dimethylformamude (2 ml) were added 3-(S-amno-2-methyipynidin-3-yl}-N-
methyl-1,6-naphthyridin-7-amine {12.7 mg, 0.05 mmol), I-[bis{(dimethylaminoimethylene}-1H-
1,2,3-tniazolol4, 5-blpyridimium 3-oxid hexaftuorophosphate (34.2 g, 0.09 mmol) and NN-
dusopropylethylamine (23.22 mg, 0.18 mamol) at room temperature. The reaction mixture was
stitred room temperature for 3 hours. The mixture purified by prep-HPLC (Column: Welch
Ktimate 21.2 x 250 mm C18, 10 pm, Mobile Phase: A: water (10 mM ammonium bicarbonate},
B acetonitrile; B%: 30%-70% in IS min) to afforded N-(6-methyl-5-(7-(methylamino}-1,6-
naphthyridin-3~-yDpyridin-3-y}-4-(3 3, 3-trifluoro-1-hydroxypropyhpicolinamide (20 mg, 0.04
mmol, 69%) as a vellow solid. 'H NMR (400 MHz, DMSO-ds) & 10.98 (s, 1H), 9.06{(d, /=22
Hz, 1H), 9.00 (s, 11, 8.88 (d, /= 2.0 Hz, 1H), .73 (d, J= 4.9 Hz, 1H), 833 (d, J = 7.0 Hz, 2H),
.24 (s, 1), 7.74 (d, J = 5.9 Hz, 11, 7.00 (s, 1H), 6.64 (s, 11}, 6.08 {d, J= 5.3 Hz, 1H), 5.07 (s,
1), 2.88 {d, J = 4.4 Hz, 34D, 2.72 (dd, J = 23.3, 11.2 Hz, 2H), 2,50~ 2.50 {m, 3H). MS (ESD) m/z
483.1 [M+H]

433



WO 2023/039505 PCT/US2022/076164

Example 192, Syathesis of N-(4-methyl-3-(7-(methylamine)-1,6-naphthyridie-3-yiphenyi}-
&-{trifluoromethyl}-5,6,7,8-tetrahydreimidazo|1,2-alpyridine-3-carboxamide  {Compound
243}
N
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"

H "y
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N N ) o N N
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f1174] To a solution of o&-(triflucromethyl}-5,6,7 &-tetrahydroimidazo[l 2-alpvridine-3-

carboxylic acid (50 mg, 021 mmol) in N N-dimethylformamide (4 mb) were added NN-
disopropylethylamime {82 myg, 0.64 mmol), 1-[bis(dimethylaminoimethylene]-1H-1,2,3-
triazolof4,5-blpyrnidnium 3-oxid hexafluorophosphate (121 mg, 0.32 mmol) and 3-(S-amino-2-
methylpyridin-3-vl}-Nomethyl-1,6-naphthyridin-7-anune (56 mg, 0.21 mmol} at room
temperature. The mixture was stirred at room temperature for T hour, The reaction was purified by
prep-HPLC {(Colummn: Welch Xtimate 21.2 x 250 mum C18, 10 pm, Mobile Phase: A1 water (10
mM ammonium bicarbonate), B: acetonitrile, B%: 30%-70% n 15 min) to afford N-{4-methyl-3-
{7-(methylamino}-1,6-naphthyridin-3-yhphenyl}-o-{trifluoromethyi)-5,6,7,8-
tetrahydroimidazo[ 1, 2-alpyridine-3-carboxamide (2.1 mg, 0.004 mumol) as a yellow solid 'H
NMR (400 MHz, DMSO-ds) § 1.85-1.96 (m, 1H), 2.17 (4, J=12.4 Hz, 1H), 2.47 {s, 3H}, 2.87 {d,
J= 4.8 Hz, 3H), 2.90-3.00 (m, 2H), 3.20 (s, 1H), 412 (, /= 11.2 Hz, 1H), 472 (q, /= 8.0 Hz,
1H), 6.63 (s, 1H), 6.96 (g, J = 4.4 Hz, 1H), 7.87 (s, 1H), 8.11 (s, 1H), 8.30 (s, 1H), 8.79 (s, 1H),
8.85 (s, 1H), 8.99 (s, 1H), 10.23 (5, 1H). MS (BSI) m/z 482.1 [M-+H]"

Example 193, Synthesis of S-methyl-N-{6-methyl-5-(7-(methylamine}-1,6-naphthyridin-3-
yhpyridin-3-y1)-4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-¢c]pyridine-3-carboxamide {Compound
244}

H
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H H
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(11751 To a solution of S-methyl-4,56 7-tetrahydro- iH"'leaZOIO {4, 3—9 1pyridine-3-carboxylic

acid (30 mg, 016 mmoly in NN-dimethylformamide (1 mbL) were added NAN-
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dusopropylethylamine (32 mg, 0.25 mmol), 3-(5-amino-Z-methylpynidin-3-yi}-N-methyi-1,6-
naphthyridin-7-amine (42 mg, 0.16 mmol} and 1-[bis{dimethyvlamino}methylene}-1H-1,2,3-
triazolo{4,5-blpyridinium 3-oxid hexafluorophosphate {73 mg, 0.19 mmol) at room temperature.
The reaction was stirred at room temperature for 2 hours. The resulting mixture was purified by
prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile Phase: A: water (10
mM ammonium bicarbonate), B: acetonitrile; B%: 30%-70% in 13 nun) to give S-methyl-N-(6-
methyl-5-(7-(methylamino}-1 6-naphthyridin-3-yhpvridin-3-y1}-4,5,6, 7-tetrahydro-1 H-
pyrazolof4,3-clpyridine-3-carboxamide (13.8 mg, 0.03 mmol, 20%) as a vellow solid. 'H NMR
(400 MHz, DMSO-de) § 13.15 (s, 1H), 10.29 (s, 1H), 8.99 (s, 1H), 8.94 (d, /= 1.6 Hz, 1H), 8.44
(d,/J=24Hz 1H), 830(d, /J=20Hz 1H), 824 (d, J=24 Hz 1H)}, 6.96-6.95 (m, 1H), 6.63 (s,
1H), 3.55 (5, 2H), 2.87 (s, J=4.8 Hz, 3H), 2.74-2.73 {(m, 2H}, 2.64 (s, 2H}, 2.46 (s, 3H), 238 (s,
3H). MS (BST m/z 429.1 [M+H]"

Example 194, Synthesis of N-(6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-yl)pyridin-
3-y1}-8,6,7.8-tetrabydro-4-cycioheptaldlisoxazole-3-carboxamide (Compound 245)

(CF»N
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(1176} To a solution of 5,6,7,8-tetrahydro-4H-cycloheptadiisoxazole-3-carboxylic acid (30 mg
, 0.17 mmol} in N N-dimethylformamide (4 mL} were added N, N-diisopropylethylamine (64 mg,
0.49  mmoly, 1-[bis{dimethylaminojmethylenel-1H-1,2 3-triazolof4,5-blpyridiium  3-oxid
hexafluorophosphate (94 rog, 0.25 mmol) and 3-(S-amwmno-2-methylpyridin-3-y1}-N-methyl-1,6-
naphthyridin-7-amine {44 mg, 0.17 mmol). The muxture was stirred at room temperature for 1
hour. The reaction was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mam C18, 10
um, Mobile Phase: A0 water (10 mM amuoomum bicarbonate), B acetoutirile; B%: 30%-70% in
15 min} to afford N-(6-methyl-5-(7-(methylammo)-1, 6-naphthyridin-3-ylpyridin-3-y1)-5,6,7 8-
tetrahydro-4i-cycloheptaldlisoxazole-3-carboxaruide (27.7 rog, 0.065 nunol, 39%) as a vellow
solid. 'H NMR (400 MHz, DMSO-ds) 8§ 1.64-1.70 (m, 4 H), 1. 80 (d, J= 4.0 Hz, 2H), 2.47 (5, 3H),
2734, J=56Hz 2H), 287 (d, /=48 Hz, 3H), 294 (t, J=56Hz 2H), 6.63 (5, 1H), 6.95 (g, J
=48 Hz, 1H), 8.16{d, /= 2.0 Hz, 1H), 830 {(d, J= 1.6 Hz, 1H), 8B.85{dd, Jy=2.0Hz, J,= 906
Hz, 2H), 898 (s, 1H), 10.91 (s, TH). MS (ESD m/z 429.1 [M+H]"
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Example 193, Synthesis of N-(6-methy}-5-(7-(methylamino}-1,6-naphthyridin-3-ylipyridin-
3-y1)-6,7-dihydro-4H-pyrano[3,4-dlisoxazoie-3-carboxamide (Compound 246)

O~pg

“ ( N\ lkn/op-q
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(11771 To a solution of 6,7-dihydro-ﬁiH—pyrano[‘},-4—d]isoxazoie—3—caﬂmxyhc acid (30 mg, 0.18

mmol} in N N-dimethyiformamide (4 mL} were added N N-dusopropylethylamine (69 mg, 0.53
mmol), 1-[bis{dimethylaminoimethylenel-1H-1,2 3-triazolo[4,5-blpyridinium 3-oxid
hexafluorophosphate (101 mg, 0.27 mmol} and 3-(5-amino-2-methylpyridin-3-yi}-N-methyl-1,6-
naphthynidin-7-amine {47 mg, 0.18 mmol). The mixture was stirred at room temperature for 1
hour. The reaction was purified by prep-HPLC (Column: Welch Xtumate 21.2 x 250 mm C18, 10
um, Mobile Phase: A water {10 mM ammonium bicarbonate}, B: acetonitrile; B%: 30%-70% in
15 min} to afford N-(G-methyl-5-(7-(methylamino)-1,6-naphthyridin-3-ylpyridin-3-y1)-6,7-
dihydro-4H-pyrano3,4-dlisoxazole-3-carboxamide (27.9 mg, 0.067 mmol, 38%) as a vellow
solid. TH NMR (400 MHz, DMSO-de) § 2.48 (s, 3H), 2.87 (d, J=4.4 Hz, 3H), 2.94 (. J=4 8 Hz,
TH), 3.92 (t, J = 5.2 Hz, 2H), 4.70 (s, 2H), 6.62 (s, 1H), 6.99(d, J= 52 Hz, 1H), 8.19(d, J=2.0
Hz, 1H), 831 (s, 1H), 885(d, /J=1.6 Hz, 1H), 890 {d, /=2.0Hz 1H), 899 (s, 1H), 11.07 (s,
1H). MS (BSD mv/z 417.1 [M+H]"

Example 196, Synthesis of 5,5-difluore-N-{6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-

yhpyridin-3-y1-4,5,6,7-teirahydrobenzo{djisoxazole-3-carboxamide (Compound 247)
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(11781 A solution of §,5-difluoroe-4,5,6,7-tetrahydrobenzo{dlisoxazole-3-carboxylic acid (17 mg,

0.08 mmol), 3-(S-amino-2-methylpyridin-3-y1)-N-methyl-1,6-naphthyridin-7-amine (22 myg, 0.08
mmol), 1-[his{dimethylaminoymethylene]~ 1 H-1,2,3-triazolo[4,5-bjpyridinium 3-oxid

hexaftuorephosphate (61 mg, ¢.16 mmol} and N N-dusopropylethylamine (31 mg ,0.24 mmol) in
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N, N-dimethylformamide (1 mbL} was stirred at room temperature for 2 hours. The solution was
purified by prep-HPLC {(Column: Welch Xtimate 21.2 x 250 mm C18, 10 um, Mobile Phase: A:
water {10 mM ammonium bicarbonate), B: acetonitrile; B%: 30%-70% 1n 15 min} to give 5,5-
difluoro-N-(6-methyl-5-(7-{methylamino)-1,6-naphthyridin-3-ypyridin-3-y1)-4,5,6,7-
tetrahydrobenzofdjisoxazole-3-carboxamide (12.4 mg, 0.027 mmol, 34%) as a vellow solid. 'H
NMR (400 MHz, DMSO-de) § 11.05 (s, 1H), 8.99 (s, 1H), 8.89(d, J=2.4 Hz, 1H), 8.84 (d, J=2.4
Hz, 1H), 830 (d, J= 2.0 Hz, 1), 8.18 (d, J = 2.8 Hz, 1H), 6.97-6.96 (m, 1H), 6.63 (s, 1H), 3.23
(t. J=14.0 Hz, 2H), 3.04 (t, /= 6.4 Hz, 2H), 2.86 (d, J = 5.2 Hz, 3H), 2.48 (s, 3H), 2.46-2.37 (m,
2H). MS (ESI) m/z 451 2 [M+H]

Example 197. Synthesis of (Bp4-(22-difluore-L-hydroxypropyl}-N-{6-methyl-53-(7-
{methylamino}-1,6-naphthyridin-3-yhpyridin-3-yl)picolinamide and (§-4-(2,2-difluore-1-
bydroxypropyl}-NV-(6-methyl-5-{7-{methylamine}-1,6-naphthyridin-3-yDhpyridin-3-

viipicolinamide (Compounds 248 and 249)
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[1179] The enantiomers of 4-(2 2-difluoro-1- hydm\vpmpvi) -N-{&-methyl-5-(7-(methylamino}-
1,6-naphthyridin-3-ypyridin-3-yDpicolinamide were separated by chiral SFC (Instrument; SFC-
150 {(Waters), Columny: O 20 x 256 mm, 10 wm {Daicel), Mobile phase: CO»/MeOH (0.2%
methanol ammonia} = 40/60; Detection wavelength: 214 nm) to afford the first eluting enantiomer
(retention time 2.2 yun} which was arbitrarily assigned as (R}-4-(2,2-diftuoro-1-bydroxypropyl)-
N-{6-methyl-5-(7-{methyiaming)-1,6-naphthyndin-3-yDpyridin-3-yhHpicolinamide {22 mg, 0.060
mmol, 29%) as a vellow solid. 'H NMR (500 MHz, DMSO-ds) 5 10.99 (s, 1H), 9.05(d, 7 =22
Hz, 1H}, 899 (s, 1H}, 8.87(d, /=21 Hz, 1H), 876 (d, /= 5.0 Hz, 1H), 832(d, J=22 Hz 2H},
B.24 (s, 1H}, 7.72¢(d, J =47 Hz, 1H}, 697 (d, J= 5.0 Hz, 1H}, 6.70 (d, / = 5.5 Hz, 1H), 6.64 {5,
1H), 5.01 (dd, /= 13.6, 6.1 Hz, 1H), 2.88(d, /=49 Hz, 3H), 2.50(d, /= 1.9Hz 3H), 1.59(t,J
=19.1 Hz, 3H). MS (ESI) m/z 465 [M+H];
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and the second eluting enantiomer {retention time 2.8 nun} which was arbitrarily assigned as (83
4-{2,2-difluoro-1-hydroxypropyl }-N-(6-methyl-5-( 7-(methylamine}-1 6-naphthyridin-3-
yhpyridin-3-yhipicolinamide {22 mg, 0.083 mmol, 40%) as a yellow solid. 'H NMR (500 MHz
DMSO-ds) § 10.99 (s, TH), 9.05 (d, J= 2.2 Hz, 1H), 8.99 (s, 1H), 8.87 (d, J = 2.1 Hz, 1H), 8.76
(d,J = 5.0 Hz, 1H), 8.32(d, J = 2.2 Hz, 2H), 8.24 (s, 1H), 7.72(d, J= 4.7 Hz, 1H), 6.97 (d, J =
5.0Hz, 1H), 6.70 (d, J= 5.5 Hz, 1H), 6.64 (s, 1H), 5.01 (dd, J=13.6, 6.1 Hz, 1), 2.88 (d, J=4.9
Hz, 3H), 2.50{d, /=19 Hz 3H), 1.59(t, J=19.1 Hz, 3H). MS (ESI} m/z 465[M+H]"

Example 198, Synthesis of 6-(1,1-difluore-2-{methylamino)ethyl}-N-{6-methyl-5-(7-
(metinyiaminﬂ}d s-naphthyridin-3-yhpyridin-3-yl)picolinamide (Compound 250}
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[1180] Step 1. To a solution of 2,6-dibromopyridine (5 g, 211 mmol} in dimethyl salfoxide (20
ml} was added ethyl 2-bromo-2,2-difluoroacetate (4.7 g, 23.2 mmol) and copper powder (2.7 g
42.2 mmol). The mixture was stirred at 50 °C for 6 hours. The mixture were concentrated and
purified by flash chromatography (silica, petroleum ether/ethyl acetate = 1/1} to give ethyl 2-(6-
bromopyridin-2-y1}-2,2-difluorcacetate (4.2 g, 13 mmol, 71%;) as a colorless ol MS (ESI) m/z
280.1 [M+H]

[1181] Step 2. A mixture of ethyl 2-{6-bromopyridin-2-vI}-2,2-diflucroacetate {1 g, 3.58 mmol)
and hithium hydroxide monohydrate (451 mg, 10.74 mmol} in tetrahydrofuran (10 mL) and water
{3 mL} was stirred at room temperature for 2 hours. The resulting mixture was diluted with water
(20 mL} and acidified with hydrochloric acid to pH = 5. The mixture was filtered and concentrated
to give 2-{6-bromopyridin-2-y1}-2,2-diftucroacetic acid (820 mg, 3.27 mmol, 91%) as a white oil.
MS (EST) m/z 252.9 [M+H]"

(11821 Step 3. A solution of 2-(6-bromopyridin-2-yh-2,2-diflusrcacetic acid (820 mg, 3.27
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mmol}, methylamine hydrochlonde (222 mg, 3.27 mmol}, 1-[bis{dimethylaminoymethylene]-1H-
1,2,3-triazolo{4,5-b]pyridininm 3-oxid hexafluorophosphate (3.7 g, 2. 81 mmol) and triethylamine
(0.3 mL} in N N-dimethylformamide (10 mL} was stirred at room temperature for 2 hours. The
crude residue was purified by flash chromatography {(stlica, petroleum ether/ethyl acetate = 1/1) to
give 2-{6-bromopyridin-2-y13-2 2-difluoro-N-methylacetamide (580 mg, 2.19 mmol, 67%). MS
(ESI) m/z 267.0 [M+HT"

[11831 Step 4. A solution of 2-(6-bromopyridin-2-y1}-2,2-diflucro-N-methylacetamide (580 mg,
2.19 mmol) in borane-tetrahydrofuran complex (1 M in tetrahydrofuran, 5 mL)} was stured at room
temperature for 16 hours. The resulting mixture was dilution with water, then extracted with ethyl
acetate (10 mb x 3). The combined organic phases were dried over sodium sulfate, filtered, and
concentrated. The crude residue was purified by flash chromatography (silica, petroleum
ether/ethyl acetate = 1/1) to give 2-(6-bromopyridin-2-y1}-2 2-difluoro-N-methylethan-1-amine
{170 mg, 0.68 mmol, 31%%) as a yellow oil. MS (BSI) m/z 252.9 [M+H]"

[1184] Step 3. To a solution of 2-(6-bromopyrnidin-2-y1)-2,2-difluoro-N-methylethan-t-amine
{170 mg, 0.68 munol) in acetonitrile {5 mL) were added di-tert-butyl dicarbonate (178 mg, 0.82
mmol) and 4-dimethylaminopyridine {8 mg, 0.068 mmol}. The mixture was stirred at room
temperature for 4 hours. The mixture were concentrated and purified by flash chromatography
{(silica, petroleum ether/ethyl acetate = 1/1) to give teri-butyl (2-{6-bromopyridin-2-y{}-2,2-
difluoroethylj(roethyijcarbamate (195 mg, 0.56 nunol, §2%) as a yellow 01, MS (ESI} m/z 287.0
IVHHT

[1185] Step 6. A solution of tert-butyl (2~{6-bromopyridin-2-y1)-2.2-
diftuoroethyY{methyljcarbamate (195 mg, 0.56 mmol), 1.1-bis{diphenylphosphinojferrocene (61
mg, G.11 mmol}, palladium{iBacetate (13 mg, 0.056 mmol) and triethylamine {0.2 mL) i ethanol
{5 mL} was stirred at 70 °C for 16 hours under carbon monoxide atmosphere. The crude residue
was by purified flash chromatography {silica, petroleam ether/ethyl acetate = 1/1} to give ethyl 6~
(2-((tert-butoxycarbonyl}{methylJamino)-1, L-difluorcethyl)picolinatee (135 mg, 639 mmol,
70%) as a white solid. MS (ESI) m/z 345.1 [M+H]"

(1186 Step 7. A nuxture  of  ethyl  6-(2-((teri-butoxycarbonyl){(methylamino}-1,1-
difluoroethylpicolinate (135 mg, 0.39 mmol} and lithiom hydroxide monohydrate {49 mg, 1.17
mmol} in tetrahydrofuran (5 mL) and water (1 mL} was stirred at room temperature for 2 hours.

The resulting mixture was diluted with water (20 mL) and acidified with hydrochloric acid to pH
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=35, The mixture was filtered and concentrated to give 6-{2-{{tert-butoxycarbonyl {methyl}amino)-
1,1-difluoroethyDpicolinic acid {103 mg, 0.33 mmol, 84%) as a white solid. MS (ESI} m/z 2611
IMAHT

[1187] Step 8 A solution of 6-(2-{{tert-butoxycarbony {methyamingo)-1,1-
diftuoroethy picolinic acid {50 mg, 0.16 mmol}, 3-(S-amino-Z-methylpyridin-3-yI-N-methyl-
1,6-naphthyridin-7-amine (42 mg, 0.16 mmol}, 1-{bis{dimethylamino)methylene]-1H-1,2,3-
triazolo{4,5-blpyridinium 3-oxid hexafluorophosphate (182 mg, 0.48 mmol} and triethylamine
{0.1 mL) in N N-dimethylformamide (3 mL) was stirred at room temperature for 3 hours. The
crude residue was purified flash chromatography (silica, petroleum ether/ethyl acetate = 1/8) to
give tert-butyH2 2-difluoro-2-(6-({6-methy -5-(7-(methylaminec}- 1, 6-naphthyridin-3-ylpyridin-
3-yhcarbamoyhpyridin-2-ylethy D{methylicarbamate {75 mg, 0.13 mmol, 83%; as a vellow sohid.
MS (ESI} m/z 564 2 [M+H}

(11881 Step 9. A muxture of tert-butyl (2,2-difluoro-2-(6-({(6-methyl-3-(7-(methylamino)}-1.6-
naphthyridin-3-yDpyridn-3-ylcarbamoyhpyridin-2-yDethyD{methylcarbamate (75 mg, 013
mmol) m trifluoroacetic acid (3 mL) was stirred at room temperature for 2 hours. The resulting
mixture was purified by prep-HPLC (Coluran: Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile
Phase: A: water (10 mM ammonium bicarbonate), B acetonurile; B%: 30%-70% mn 15 nun) to
afford 6-(1, 1-diftuoro-2-{(methylamino)ethyD-N-{6-methyl-5-(7-(methylamino}-1,6-naphthyridin-
3-ylpyridin-3-yDpicolinamide (18.2 mg, 0.04 mrool, 30%) as a yellow solid. "H NMR (500 MHz,
DMSO-d6) 6 10,58 (5, 1H), 9.03 (d, /=24 Hz, 1H), 900 (s, 1H), 888 (d, /=123 Hz, 1H), 833
(d, J=2.1Hz, 1H), 825 (dt, J= 98, 4.6 Hz, 3H), 7.97 (d, /= 7.4 Hz, 1H), 6.95 (q. J = 4.9 Hz,
1H), 6.64 (s, 1H), 3.61 (t,.J= 147 Hz, 2H), 2.88 (d, J = 5.0 Hz, 3H), 2.51 (s, 3H), 2.34 (s, 3H).
MS (ESE) m/z 464.1 [M+H]"

Example 159, Symthesis of 6-(diflusromethyl}-N-{6-methyl-S-(7-(methylamine)-1,6-
naphthyridin-3-ylipyridin-3-y1)-5,6,7 8-tetrahydroimidazo] 1.2-a]pyridine-3-carboxamide

{Compound 251)
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(11891 To a solution of O-{difluoromethyl}-5,6,7 B-tetrahydroimidazo| 1, 2-alpyridine-3-
carboxvlic acid (30 mg, 0.14 mmol} in N N-dimethylformamide (4 mbL) were added NN-
disopropylethylamine (55 mg, 042 mmol}, 1-[bis{dimethylanino)methylenel-1H-1.23-
triazolo{4,5-blpyridinium 3-oxid hexafluorophosphate (105 mg, 0.28 mmeol) and 3-(S-amino-2-
methylpyridin-3-y3-N-methyi-1,6-naphthyridin-7-amine (37 mg, 0.14 mmol). The mixture was
stirred at rooro temperature for 2 hours. The reaction was purified by prep-HPLC (Column: Welch
Ktimate 21.2 x 250 mun C18, 10 um, Mobile Phase: A: water (10 mM armamontom bicarbonate),
B: acetonutnile; B%: 30%-70% 1o 15 min) to afford O-(difluoromethyl}-N-{6-methyl-5-(7-
{methylamino)-1,6~vaphthynidin-3-yDpyndin-3-y13-5,6,7 8-tetrahydrowudazof 1, 2-aJpyridine-3-
carboxamide (10 mg, 0.022 mmol, 15%) as a yellow solid. 'H NMR (400 MHz, DMSG-ds) § 10.22
(s, 1H), 8.99 (s, 1HL), 885 (d, J= 2.0 Hz, 1H), .81 (d, J=2.4 Hz, 1), 830 (d, J= 2.0 Hz, 1H),
811¢d, J= 2.0 Hz, 1H), 7.86 (s, 1H), 6.97 {s, 1F), 6.63 (s, 1), 6.21-6.07 (m. 11}, 4.63-4.58 (m,
1H), 4.04-3.98 (m, 1H), 2.97-2.87 (m, 1H), 2.94 {s, 3H), 2.84-2.82 {m, 1H), 2.67-2.66 (m, 1H),
2.47 (s, 3H), 2.41-2.39 (m, 1H), 1.76-1.71 (m, 1H). MS (EST) m/z 464.1 [M+H]"

Example 200. Synthesis of {4a8,5a8)-N-{6-methyl-5-(7-(methylamine}-1,6-naphthyridin-3-
vhpyridin-3-yi)-4,4a,5,5a-tetrahydro- 1H-cyclopropal4,Sicyclopenta1,2-cjpyrazole-3-
carboxamide (Compound 252)
g‘-’ﬁi
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[1190] To a solution of {4af 5aS3-4,43 5 Sa-tetrahydro-1H-cyclopropal4,Sicyclopentall,2-

clpyrazole-3~carboxylic acid (30 mg, 0.18 mmol} in N N-dimethylformamide (1 mb} were added
N N-ditsopropylethylamine (35 mg, 0.27 mmol}, 3-(S-ammo-2-methylpyridin-3-yl}-N-methyl-
1,6-naphthyridin-7-amine (48 mg, .18 mmol) and 1-[{bis(dimethylaminoymethylene}-1H-1,2,3-
iriazolof4,5-bipyrndinium 3-oxid hexafluorophosphate (84 mg, 0.22 mmol) at room temperature.
The reaction was stirred at room temperature for 2 hours. The resuliing mixture was purified by
prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 pm, Mobile Phase; A: water (10
mM ammonium bicarbonate), B: acetonitrile; B%: 30%-70% 1n 15 min) to give (4a8,5a8 }-N-{6-

methyl-5-(7-{methylamino}-1,6-naphthyridin-3-yhpyridin-3-y1}-4,4a,5, Sa-tetrahydro- 1 H-
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cyclopropal4,Sicyclopentall,2-clpyrazole-3-carboxamide (8.9 mg, 0.02 mmol, 14%) as a yellow
solid. 'H NMR (400 MHz, DMSO-de} § 12.97 (s, 1H), 9.89 (s, 1H), 8.97 (d, /= 0.4 Hz, 1H), 8.86
(s, TH}, 881 (d, /=24 Hz 1H), 825(d, /=2 0Hz 1H}, 812 (s, 1H)}, 6.74 (s, 1H}, 6.65 (s, 1H},
2.90-2.89 {m, 4H), 2.78-2.73 {m, 1H), 2.49 (s, 3H), 2.19-2.17 (m, 2H), 1.16-1.11 (m, 1H), 0.27-
0.26 (m, 1H). MS (ESI) m/z 412.1 [M+H]"

Example 201. Synthesis of {(4aR 5aR)-N-{6-methyb-5-(7-(methylamine} 1 6-naphthyridin-3-
vhipyridin-3-yi}-4,4a,5,8a-tetvahydro-1 H-cyclopropald.Sleyclopentaf i, 2-¢cpyrazole-3-
carboxamide (Compounnd 253)
H
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{11911 To a solution of {(4aR SaR}-44a 5 Sa-tetrahydro- 1H-cyciopiopafréi,:a]cyclopenta[i,2~

clpyrazole-3-carboxylic acid (30 mg, 0.18 mmol) in ¥ N-dimethytformanude {2 mL} were added
N N-diisopropylethylamine (0.1 ml),  3-(5-amino-2-methylpyndin-3-y1-N-methyl-1,6-
naphthyridin-7-amine (48 mg, 018 mmol) and 1-[{bis{dimethylamino)methylene]-1H-1,23-
triazolo{4,5-blpyridinium 3-oxid hexafluorophosphate (137 mg, 0.36 mmol}). The reaction was
stirred at room temperature for 2 hours. The resulting nuxture was purified by prep-HPLC
(Column: Welch Xtimate 21.2 x 250 mm C18, 10 um, Mobile Phase: A: water (10 mM ammonium
bicarbonate), B: acetonitrile; B%: 30%-70% in 15 min) to give (4aR 5aR}-N-(6-methyl-5-(7-
{methylamino}-1,6-naphthyridin-3-vhpyridin-3-y1}-4,4a, 5, Sa-tetrahydro-1 H-
cyclopropal4,Sievelopentaf1,2-¢clpyrazole-3-carboxamide (6.9 mg, 0.02 mmol, 9%} as a vellow

olid. 'H NMR (500 Mz, DMSO-ds) § 13.12 (s, 1¥), 10.20 (s, 1H), 9.00 (s, 1H), 8.92 (s, 1H),
8.85(d,J=2.3 Hz, 1H), 8.32(d,.J=1.8 Hz, 1H), 8.23 (s, 1H), 6.99 (s, 1H), 6.63 (5, 1T}, 2.88 (4,
J=38Hz 3H), 284 - 259 (m, 2H}, 2.47 (5, 3H), 221 (s, 2H), 1. 14 (3d, /= 7.8, 46 He, 1H), 0.28
{s, 1TH). MS (EST) mv/z 4122 [M+H]"

Example 202. Synthesis of S-isopropyl-V-{6-methyl-S-(7-(methylamino}-1,6-naphthyridin-3-
yhpyridin-3-yi)-4,5,6,7-tetrahydroisoxazeols]4,8-¢cipyridine-3-carboxamide (Compound 254}
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(11921 A muxture of  S-isopropyl-4,5,6,7-tetrahydroisoxazolo[4,5-clpyridine-3-carboxylic acid
(30 rog, 0.15 muuol), 3-(5-ammo-2-methylpyridin-3-y)-N-methyl-1,6~-naphthyridin-7-amine (50
mg, 0.18 mmol), 1-[bis{dimethylanmino)methylene]-1H-1,2,3-tnazolo[4,5-blpyridimum 3-oxad
hexaftuorophosphate {68 mg, 0.18 mmol}, and N N-dissopropylethylamine (67 mg, 0.54 mumol) in
N, N-dimethy lformamide (10 mL} was stirred at room temperature for 24 hours. The mixture was
purified by prep-HPLC {Column: Welch Xtimate 21.2 x 250 mun €18, 10 pm, Mobile Phase: A:
water (10 mM ammonium bicarbonate), B acetonitrile;, B%: 30%-70% in 15 mun) to give 5-
isopropyl-N-{6-ruethyl-S-(7-(ruethylamino}-1,6-naphthyridin-3- yﬂp\«ndm v1)-4,5,6,7-

tetrahydroisoxazolol4, 5-cpyridine-3-carboxamide (30 mg, 0.068 mruol, 45%) 'H NMR {400
MFz, DMSO-ds) 1H NMR 5 11.04 (s, 1F), 8.99 (s, 1H), 8.87 (dd, /= 19.7, 2.3 Hz, 2H), 8.30 (4,
J=2.0Hz, 1H), 820 (d, /= 2.3 Hz, 1H), 6.97 (d, J= 4.9 Hz, 1H), 6.63 (s, 1H), 3.75 (s, 2H), 3.32
(d.J = 9.4 Hz, 1H), 3.19 — 2.76 (m, 3H), 2.79 (d, J = 20.4 Hz, 2H), 2.77 (dd, J = 19.5, 14.3 Hz,
2H), 2.50 (dd, J = 5.0, 3.3 Hz, 3H), 1.05 (d, J = 6.5 Hz, 6H). MS (BSI) m/z 458 {M+H]"

Example 203. Synthesis of 3-chierc-4-isopropyl-NV-(6-methyl-5-(7-(methylamino}-1,6-
naphihyridin-3-ylpyridin-3-yhpicolinamide (Compound 256)

raCPBA, TMSCN, EigN,

o ci e N
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[1193] Step 1. A mixtwre of 3-chlore-4- 1sopxopyipyndme (67 g, 45 mmol) and 3-
chlorobenzoperoxote acid (0.85 g, 5.0 mmol) i dichloromethane (10 ml) was stured at 20 °C for
3 hours. The reaction mixture was treated with water (30 mL) and exiracted with ethyl acetate (40

ml x 3). The combined organic phases were concentrated The residue was purified by flash
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chromatography (silica, methanol/dichloromethane = 1/7} to give 3-chloro-4-tsopropylpyriding 1-
oxide {(0.24 g, 1.4 mmol, 30%) as a vellow oil. MS (BESY) m/z 172.0 [MAHT

(11941 Step 2. A muxture of 3-chlore-4-isopropylpyridineg l-oxide (024 g, 1.4 mmol),
trimethylsilanecarbonitrile {554 mg, 5.6 mmol} and triethylamine (565 mg, 5.6 mmol} in
acetontirile (10 mL) was stirred at 80 °C for 16 hours. The reaction mixture was cooled to room
temperature and concentrated. The residue was purified by flash chromatography (stlica,
petroleum ether/ethyl acetate = 10/2) to give 3-chloro-4-1sopropylpicolinonitrile (227 mg, 1.26
mmoi, 90%) as a white solid. MS (EST) m/z 181.0 [M+HT"

[11951 Step 3. A solution of 3-chloro-4-iscpropylpicolinonitrile (227 mg, 1.26 mmol) m
concentrated hydrochloric acid (10 mL} was stirred at 100 °C for 16 hours. The reaction mixture
was cooled to room temperature and concentrated. The residue was purified by prep-HPLC
{Column: Welch Xtimate 21 .2 x 250 mm C18, 10 um, Mobile Phase: A: water (10 mM ammonium
bicarbonate), B: acetonitrile; B%: 30%-70% 1n 15 min) to give 3-chloro-d-isopropyipicolinic acid
{200 mg, 1.0 numol, 80%) as a white solid. MS (ESD) m/z 200.1 [MHH]"

[1196] Step 4. A muxture of 3-chloro-4-1sopropvipicolinic acid (40 mg, 0.2 mmol}, 3-(S-ammno-2-
methylpyridin-3-vl}-N-methyi-1,6-naphthyridin-7-amine (52 mg, 02  mmol), i-
[bis{dimethyiammomethylene]-1H-1,2 3-tnazolo[4, 3-bipyndiniumn 3-oxid hexafluorophosphate
(152 mg, 04 mmol) and NAN-dusopropylethylamine (77 mg, 0.6 mmol} i NN-
dimethyHormanude (S mL) was stirred at room temperature for 2 hours. The reaction mixture was
treated with water (30 rol.) and extracted with ethyl acetate (30 ml x 2). The combined organic
phases were concentrated. The residue was purified by prep-HPLC {(Column: Welch Xtimate 21.2
x 250 mm C18, 10 um, Mobile Phase: A: water (10 mM ammonium bicarbonate), B acetominle;
B%: 30%-70% in 15 mun) to give 3-chloro-4-isopropyi-N-{6-methyi-5-(7-(methylamino}-1,06-
naphthyridin-3-yDpyridin-3-ylpicolinamide (50 mg, 0.11 mmol, 56%) as a yellow solid. 'H NMR
{500 MHz, DMSO-ds) 8 10.95 (5, 1H]}, 9.00 (s, 1H), 8.83 {dd, /=256, 2.3 Hz, 2H), 856 {d, J =
5.0 Hz, 1H), 833 (d,J= 2.1 Hz, 1H), 8.16 (d, J = 2.3 Hz, 1H), 7.63 (d, /= 5.0 Hz, 1H), 6.96 (q, J
= 4.9 Hz, 1H), 6.63 (s, 1H), 3.40 (dt, /= 13.8, 6.9 Hz, 1H), 2.87 (d, J = 4.9 Hz, 3H), 2.48 (5, 31D,
1.26 (d, J = 6.9 Hz, 6H). MS (ESI) m/z 4471 [M+H]™

Example 204, Synthesis of 5,5-dimethyl-N-(6-methyl-S-(7-(methylamino)-1,6-naphthyridin-
3-vhpyridin-3-y1)-4,5,6,7-tetrahydrobenzodlisoxazole-3-carboxamide (Compound 2587)
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(11971 A solution of 5,5-diroethyl-4,5,6,7-tetrahydrobenzo{dlisoxazole-3-carboxylic acid (30 mg,

0.15 mmol), 3-(5-amine-2-methylpyridin-3-y1}-N-methyl-1,6-naphthyridin-7-amine (41 mg, 0.15
mmoi), | -[bis(dimethylaminoymethylene]-1H-1,2 3-triazolo[4,S-blpyridinium 3-oxid
hexaftuorophosphate (114 mg, 0.30 mmof) and N N-dusopropylethylamine (58 mg ,0.45 mmol) in
N N-dimethyformamide (1 mL)} was stirred at room temperature overnight. The solution was
purified by prep-HPLC {(Column: Welch Xtimate 21.2 x 250 mun €18, 10 pum, Mobile Phase: A
water (10 mM ammoniom bicarbonate), B: acetonitrile; B%: 30%-70% iu 15 mun) to give 5,5~
dimethy-N-(6-methyl-3-(7-(methylamino}-1,6-naphthyridin-3-yDpyndin-3-y1)-4,5,6,7-
tetrahydrobenzofdlisoxazole-3-carboxamide (17.5 mg, 0.04 mmol, 26%) as a yellow solid. 'H
NMR (400 MHz, DMSO-de) § 10.92 (s, 1H), 8.99 (s, 1H), 8.89 (d, /= 1.6 Hz, 1H), 8.84 (d, J =
2.0 Hz, 1H), 830 (s, 1H), 8.18(d, /= 1.6 Hz, 1H}, 697 {(d, /=4.0 Hz, 1H), 6.62 (s, 1H}, 2.86(d,
J=36Hz 3H)Y, 277 {t, J=52Hz 2H), 248 (s, 3H), 2.42 (s, 2H), 1.61 (t, /=52 Hz, 2H}, 0.97
(s, 6H). MS (ESI) m/z 4431 [M+H["

Example 203, Synthesis of (5)-6-methyl-N-{6-methyl-5-(7-(methylamino}-1,6-naphthyridin-
3-yhpyridin-3-yi1)-5,6,7.8- tetrahydroimidazo[1,2-alpyridine-3-carboxamide  and  (R)}-6-
methyl-N-(6-methyl-5-(7-(methylamino - 1,6-naphthyridin-3-yDhpyridin-3-y1)-5,6,7,8-

tetrabydroimidazo]i,2-alpyridine-3-carboxamide (Compounds 258 and 259)

i
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(1198} The enantiomers of &-methyl-NV-(6- muhy ‘,—(’7 ~(methylamino)-1,6-naphthyridin-3-
vhpyridin-3-yi}-5,6,7 8-tetrahydrommidazo| 1, 2-alpyriding-3~carboxamide (40 mg, 0.094 mmol )
were separated by chiral SFC (Instrument: SFC-150 (Waters); Column: OB 20 x 250 mm, 10 pm
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(Daicel};, Maobile phase: COy/[MeOH/acetonitrile (0.2% NHz (7 M in MeOH}) 1:11 = 45/55;
Detection wavelength: 214 nm) to afford the first eluting enantiomer (retention time 3.6 min}
which  was  arbitranly  assigned  as  (8)-6-methyl-N-(6-methyl-5-(7-(methylamino}-1,6-
naphthynidin-3-yDpyridin-3-y{}-5,6,7 8-tetrahydrommidarof 1, 2-alpyridine-3-carboxanude (8.6
mg, 0.020 mmol} as a yellow solid. "H NMR (500 MHz, DMSO-de) § 1.04 (d, J = 6.5 Hz, 3H),
1.46-1.53 (m, 1H), 1.89(d, J=12.5 Hz, 1H), 2.02(d, J= 6.5 Hz, 1), 2.46 (s, 3H), 2.72-2.81 {m,
1H), 2.86-2.90 (m, 4H), 3.61 (t, J= 10.5 Hz, 1H), 4.51 (dd, J;= 5.0 Hz, J> = 13.5 Hz, 1H), 6.63
(s, 1H), 6.95 (g, /= 4.5 Hz, 1H), 7.81 (s, 1H), 8.10 (d, J=2.5 Hz, 1H), 8.29 (d, J=2.0 Hz, 1H),
8.80(d,J=3.0Hz, 1H), 884 (d,.J=2.5 Hz, 1H), $.99 (s, 1H), 10.15 (s, 1H). MS (BSI) m/z 428.2
IVHHT

and the second eluting enantiomer {retention time 4.4 min} which was arbtirarily assigned as (&)-
o-methyl-N-{(6-methyl-5-(7-(methylamino)-1,6-vaphthyridin-3-ylpyridin-3-y1}-5,6,7,8-
tetrahydroimidazo[ 1,2-a]pyridine-3-carboxamide ({11.7 mg, 0.027 mmol) as a vellow solid. 'H
NMR. (500 MHz, DMSGO-de) 6 104 (d, J= 6.5 Hz, 3H), 1 48-1.53 {m, 1H), 1.89(d, /= 12.0 He,
1H), 2.02(d, J=7.0Hz, 1H), 246 (s, 3H}, 2.72-2.80 {(m, 1H), 2.86-2.90 {m, 4H}, 3.61 (1, /=120
Hz 1H), 451 (dd, J1= 6.0 Hz, /= 13.5 Hz, 1H), 6.63 (s, 1H), 6.94 (q, .J= 5.0 Hz, 1H), 7.82 (5,
1H), 8.10 (d, J= 2.0 Hz, 1F), 8.29 (d, J=2.0 Hz, 1T), .80 (d, J= 3.0 Hz, 1H), 8.84 (d, /= 2.0
Hz, 1H), 899 (s, 1H), 10.15 (s, 1H). MS (EST) m/z 428.2 [M+H]"

Example 206, Synthesis of 4-(L-methoxypropyl-N-{6-methyl-5-(7-(methylamino}-1,6-

paphthyridin-3-yhpyridin-3-yhpicolinamide (Compound 260}
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[1199% Step 1. A solution of 2-bromoisonicotinaldehvde (1000 mg, 5.38 mmol) in tetrahydrofuran
{15 mL} was cooled to -78 “C. A solution of ethyl magnesiom bromide (8.0 mL, 16.13 mmol, 2 M
in tetrahydrofuran} was added dropwise. The reaction mixture was stirred for 1 hour at the same
temperature. The reaction was quenched with saturated agueous ammonium chloride solution (50

mb} and extracted with ethy! acetate (30 mL x 3}, The combined organic exiracts were washed
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with brine {50 mL), dried over sodium sulfate, filtered, and concentrated in vacuo to give a crude
product, which was purified by flash chromatography (silica, 0-50% ethyl acetate in petroleum
ether) to afford 1-(2-bromopyridin-4-ylpropan-1-0l (470 mg, 2.18 mmol, 41%) as a yellow solid.
MS (EST) m/z 218.2 [M+H]"

[1200] Step 2. To a solution of 1-(2-bromopyridin-d-vhpropan-1-of {470 g, 2.18 mmol} n
tetrahydrofuran (6 mL} was added sodiwm hydride (261 mg, 6.53 mmol) at 0°C and stirred for 10
minutes, and then 1odomethane (371 mg, 2.61 mmol} was added. The resulting solution was stirred
at room temperature for 2 hours. On completion, the reaction was quenched with water {20 mL)
and exiracted with ethyl acetate (S0 mL x 3}, The organic layers were washed with saturated
sodium bicarbonate aqueous solution (50 mL} and brine {40 mL), dried over sodium sulfate,
filtered, and concentrated. The residue was purified by flash chromatography (silica, petroleum
ether/ethyl acetate = 1/1) to give 2-bromo-4-(1-methoxypropylipyridine (360 mg, 1.57 mmol,
72%) as a vellow solid. MS (ESH m/z 230.2 [M+H]™

(1201} Step 3. A solution of 2-bromo-4-(1-methoxypropyl}pyridine (360 mg, 1.57 mmol), 1,1
bis{diphenylphosphinoiferrocene (174 mg, 0.31 mmol), palladium () acetate (70 mg, 0.31 mmol}
and triethylamine (476 mg, 4.72 mmol} in ethanol (8 mL) was stirred at 90 °C for 16 hours under
carbon monoxide atmosphere. On completion, the reaction mixiure was cooled to room
temperature. The reaction mixture concentrated in vacuo to give a crude product. The residue was
purified by flash chromatography (silica, petroleum ether/ethyl acetate = 5/4) to afford ethyl 4-(1-
methoxypropylipicolinate (300 mg, 1.35 mmol, 86%) as a vellow solid. MS (ESI) m/z 2242
IVHHT

(12021 Step 4. Lithium hydroxide monchydrate (170mg, 4.04 mumol} was added to a solution of
ethyvl 4-(1-methoxypropyl}picolinate (300 mg, 1.35 mumol} in tetrahydrofuran (3 mL), methanol
(3mL) and water (3 L) at 0 °C. The reaction muxture was stitred at 25 °C for 3 hours. The reaction
solution was diluted with water (20 mL) and concentrated. The aqueous layer was acidified to pH
=3 with 4 N hydrogen chloride and extracted with ethyl acetate (30 ml x 2}, The combined organic
iayers were washed with water (20 mL} and brine (20 rul.), dried over sodium sulfate, filtered, and
concentrated. The mixture was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 256 mm
C18, 10 um, Mobile Phase: A: water {10 oM ammoniom bicarbonate), B: acetonitrile; B%: 30%-
70% in 15 man} to afford 4-(1-methoxypropylipicolinic acid {80 mg, 0.41 mmol, 31%) as a white

solid. MS (EST) m/z 196.1 [M+H]
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[1203] Step 5. To a solution of 4-(1-methoxypropyDpicolinic acid {80 mg, 0.41 mmol) in N N-
dimethyHormamide (3 mL) were added N N-diisopropylethylamine {159 mg, 1.23 mmol}, 1-
[bis(dimethylaminoimethylenel-1H-1,2 3-triazolof4, 5-bipyridinium 3-oxid hexafluorophosphate
{234 mg, 0.62 mmol) and 3-(S-amino-Z-methylpyridin-3-y1}-N-methyl-1,6-naphthyridin-7-amine
{109 mg, 0.41 mmol}. The mixture was stirred at room temperature for 2 hours. The reaction was
purified by prep-HPLC (Column: Welch Xtimate 21 .2 x 250 mm C18, 10 um, Mobile Phase: A:
water (10 mM ammonium bicarbonate), B: acetonitrile; B%: 30%-70% in 15 min) to give 4-(1-
methoxypropyl-N-{6-methyl-5-(7-(methylamino}-1,6-naphthyridin-3-vpyridin-3-
yijpicolinamide {32.3 mg, 0.073 mmol, 18%}) as a yellow solid. 'H NMR (500 MHz, DMSO-ds) &
0.82 (t, J = 7.0 Hz, 3H), 1.63-1.76 {m, 2H), 2.50 (s, 3H), 2.87 (d, J = 5.0 Hz, 3H), 3.20 (s, 3H),
433(t, J=65Hz 1H), 633 (s, 1H), 696 (d, /=355 Hz ,1H), 760 (d, /= 5.5 Hz, 1H), 8.08 {5,
1HY, 831, /=55Hz 2H), 873(d,/=50Hz 1H),887(d, J=20Hz 1H), 8.99 (s, 1H), 9.0
(d,J=15Hz 1H), 1097 (s, TH). MS (ESD) nv/z 443.2 [M+H]"

Example 207. Synthesis of S-methyl-NV-{4-methyl-3-(7-(methylamino)-1,6-naphthyridin-3-
yiiphenyi}-4.5,6,7-tetrabydreo- 15 -indazole-3-carboxamide {Compound 261)
HN--N
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[1204] A mixture of S-methyl-4,5,6 7-tetrahydro-1H-indazole-3-carboxylic acid (36 mg, 0.2

HaN

mmol}, 3-(S-amino-Z-methylpyridin-3-y}-N-methyl-1,6-naphthyridin-7-amine (83 mg, 0.2
mmol), 1-[bis{dimethylaminoymethylene]-1H-1,2 3-triazolo[4,5-blpyridinium 3-oxid
hexafluorophosphate (152 mg, 0.4 mmol) and N N-diisopropylethylamine (77 mg, 0.6 mmol} in
N N-dimethylformamide {5 mL) was stirred at room temperature for 2 hours. The reaction mixture
was treated with water (30 mL) and extracted with ethyl acetate (30 mb x 2). The combined organic
phases were concentrated. The residue was purified by prep-HPLC (Column: Welch Xtimate 21.2
x 250 mum C18, 10 um, Mobile Phase: A: water (10 mM amumonium bicarbonate), B: acetonstrile;
BY%: 30%-70% in 15 min) to give S-methyl-N-(4-methyl-3-(7-(methylanminoe}-1,6-naphthyridin-3-
viyphenyi}-4,5,6,7-tetrahydro-1H-indazole-3-carboxamide (14 my, 0.03 mmel, 16%) as a yellow
solid. 'H NMR. (500 MHz, DMSO-de) § 12.92 (s, 1H), 9.88 (5, 1H), 8.98 (s, 1H), 880 (d,./ = 2.2
Hz 1H), 822(d, J=17Hz 1H), 787 (s, 1H), 776 (d, /=83 Hz, 1H}, 728 (d, /=83 Hz, 1H)},
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6.89 (d, J= 4.9 Hz, 1H), 6.62 (s, 1H), 2.91 (dd, J = 16.4, 4.7 Hz, 1H), 2.87 (d, J = 4.8 Hz, 3H),
2.70(d, J=14.6 Hz, 1H), 2.62 (m, J = 16.0 Hz, 1H), 2.26 (s, 3H), 2.16 (dd, J= 16.2, 9.8 Hz, 1H),
1.88 ~ 1.67 (m, ZH). 1.44 — 1.32 (m, 1H), 1.03 (d, J = 6.6 Hz, 3H). MS (ESI) m/z 427.2 [M+H]"

Example 208. Synthesis of 7.7-dimethyl-N-(d-methyl-3-(7-(methylamino)-1,6-naphthyridin-

3-vhiphenyl)-4.5,6,7-tetrahydre- LH-indazole-3-carboxamide (Compound 262}

\ HVNN

” t k\ﬂ/cm
Nj/\,h Hi-py N \v
HalN = /‘3\ N
(\/L HATU, DIREA, DMF “gg’ \[

(12051 A nuxture of 7, 7-dimethy]-4,5 6, 7-tetrahydro-1H- mdazole 3 b&i’b@hylib acid (30 mg, 0.15

ZI

mmol), 3-(S-ammo-2-methylphenvl-Noroethyl-1,6-naphthyridin-7-anune (56 mg, 0. 18 mmol), 1-
[bis{dimethyiammoymethylene]-1H-1,2 3-tnazolof[4, 3-bipyndiniurn 3-oxid hexafluorophosphate
(68 mwg, 018 mmol), and N~N-disopropvlethvlamine (67 mg, 054 muool) . NN-
dimethylforroanude (2 mL) was stirred at roorn temperature for 1 hour. The mixture was purified
by prep-HPLC (Coluron: Welch Xtimate 21.2 x 250 mun C18, 10 um, Mobile Phase: A water (10
mM ammonium bicarbounate), B: acetonutrile; B%: 30%-70% 10 15 nun) to give 7,7-dimethyl-V-
{4-methy-3-(7-(methylamino}-1,6-naphthyridin-3-yhphenyl}-4,5,6, 7-tetrabydro- 1 i -indazole-3-
carboxamide (30 mg, 0.068 mmol, 45%). 'H NMR {400 MHz DMSO-ds) 6 12.98 {s, 1H), .85 (s,
1H}, 898 (s, 1H), 880 (d, /=21 Hz, 1H), 8.22 (s, 1H), 7.83 (s, 1H), 7.76 (&, J = 7.8 Hz, 1H},
7.28(d, /=84 Hz 1H), 6.89(d, /J=50Hz 1H), 6.62(s, 1H), 287 (d. J=49 Hz 3H), 264 (1, J
= 5.9 ez, 2H), 2.26 (s, 3H), 1.70(d, J = 5.2 Hz, 2H), 1.57(d, J = 4.2 Hz, 2F), 1.25(d, J= 11.5
Hz, 6H). MS (ESI) m/z 441 [M+H]T

Example 209, Synthesis of S-methyl-N-{4-methyl-3-(7-(methylamino)-1,6-naphthyridin-3-

yhphenyl-1H-indole-3-carboxamide (Compound 263)

o sk
Z /%\T’N\ / o] \.r
H?N{,\;{& Lon ”ﬁj\ﬂ IL j:

7
HATU, DIPEA, DMF

[1206] To a solution of S-methyi-1H-mdole-3-carboxylic dud (250 mg, 1.43 mmol} n NN-

dimethviformamide (8 mL} were added N N-dusopropylethylamine (374 mg, 2.86 mmol}, 1-
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[bis{(dimethylamingimethylenel-1H-1,2 3-triazelof4,5-blpyridinium 3-oxid hexafluorophosphate
{536 mg, 1 43 mmol) and 3-(5-amine-2-methylphenyl}-N-methyl-1,6-naphthyridin-7-amine (377
mg, 1.43 mmeol). The mixture was stirred at room temperature for 12 howrs. The reaction was
purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 um, Mobile Phase: A:
water {10 mM ammonium bicarbonate), B: acetonitrile; B%: 30%-70% 1n 15 min} to afford 5-
methyl-N-{4-methyl-3-(7-{methylamine)-1,6-naphthyridin-3-yphenyi}-1 H-indole-3-

carboxamide {12.2 mg, 0.029 mmol, 2%} as a vellow solid. 'H NMR (400 MHz, DMSO-ds) §
11.62 (s, 1H), 9.72 (s, 1H), 8.99 (s, 1H), 8.85 (d, /= 2.4 Hz, 1H), 824 (d, J= 2.8 Hz, 1H), 7.99
(s, 1H), 7.79 - 7.73 {m, 26, 7.34 - 7.29 {m, 2H), 7.01 - 6.99 (m, 1H), 6.91 - 6.90 (m, 1H), 6.63 (s,
1H), 2.87 (d, J = 5.2 Hz, 3H), 2.39 (s, 3H), 2.27 (s, 3H). MS (EST) m/z 422.2 IM+H]

Example 218, Synthesis of (35.7R)}-58,7-dimethyl-N-{4-methyl-3-(7-(methylamino)-1,6-
paphthyridin-3-ylhphenyh)-1.4,5,7-tetrahydvopyrans{3,4-¢cipyrazole-3-carboxamide
{Compound 264)

HN-

%, N
;’Q\)\(m{:
H 0\ H
AN NN\ @ o, MM~y N‘W’N\
i 3 oA I H | i
HoN Ay Ay A N / /\(N Sy N
| HATU, EtgN, DMF O .
7 3 ¢ Sz

(12071 A solution of (55,7R)-S,7-dimethyl-1,4,5 7-tetrahydropyrano] 3, 4-clpyrazole-3-carboxylic

acid (30 mg, 0.15 mumeol}, 3-(5-amino-Z-methylphenyl}-N-methyl-1,6-naphthyridin-7-amine (40
mg, 0.15 mumnol), 1-[bis(dimethylammnoimethylenel-1H-1,2 3-tnazolol4,5-blpyrnidinium 3-oxid
hexafluorcphosphate (114 mg, .30 mmol} and triethylamine (0.1 mL} in N N-dimethylformanude
(3 mL) was stirred at room temperature for 2 hours. The resulting mixture was purified by prep-
HPLC (Column: Welch Xuimate 21.2 x 250 nun €18, 10 wm, Mobile Phase: A: water (10 oM
ammonium bicarbonate), B acetonurile; B%: 30%-70% m 15 min) to afford (3S87R}-5,7-
dimethyl-V-{(4-methyl-3-(7-{(methvlamino}-1,6-naphthyridin-3-yhpheoyi)-1,4,57-

tetrahydropyrano|3,4-cipyrazole-3-carboxamide (4.9 mg, 0.01 rmmol, 7%) as a yeliow solid. 'H
NMR (400 MHz, DMSO-ds) 8 13.15 (s, 1H}, 998 (s, 1H), 8.98 {3, 1H), 8.80 (d, /=23 Hz, 1H),
822 (d, J=2.0Hz, 1H), 7.86 (s, 1H), 7.77 (d, J= 8.3 Hz, 1H), 7.29 (d, /= 8.4 Hz, 1H), 6.90 (d,
J=5.0Hz, 1H), 6.62 (s, 1H), 4.80 (d, J = 6.6 Hz, 1H), 3.71 (s, 1H), 2.87 (4, J = 4.9 Hz, 3H), 2.37
{dd, /=254, 90 H= 2H), 227 (s, 3H), 145 (d, /=64 He, 3H), 1 27 (d, /= 6.1 Hz, 3H) MS
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(ESI}) m/z 443.1 [M+H]™

Example 211, Syuthesis of S-methyl-V-{4-methyl-3-(7-(methylamino)}- 1 .6-naphthyridin-3-

vhiphenyi}-4.5,6,7-teirahydropyrazolo{1,5-alpyridine-3-carboxamide (Compound 268)

Ny
,,f'“\l,)\(m-:
CT N
e MNax oy Ry ~
/ s B Y
<~’ \;—’ N ;/\ g N
HATU, DIFEA, DMF VN L/
7 (5] L

[1208] To a solution of S-meihyi»4,5,6,7—tetrahydropyrazoio{l S-alpyridine-3-carboxylic acid (30
mg, 0.17 mmol} in N N-dimethyiformamide {3 ml.) were added N N-ditsopropylethylamine (64.5
mg, 0.3 mmol), 1-[bis(dimethylaminoimethylene]-1H-1,2,3«razolof4,5-bipyridmium  3-oxid
hexafluorophosphate (95 mg, 25 mmol} and 3-(S-amino-Z-methylphenyl}-N-methyl-1,6-
naphthyridin-7-amine {30.8 mg, 0.12 mmol). The mixture was stirred at room temperature for |
hour. The reaction was difuted with ethyl acetate {40 mbL x 3}, washed with saturated sodium
bicarbonate agueous solution (50 mL} and brine {40 mL), dried over sodium sulfate, filtered, and
concentrated. The residue was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm
C18, 10 um, Maobile Phase: A: water (10 mM ammonium bicarbonate), B: acetonitriie; B%: 30%-
70% in 15 min} to afford S-methyl-N-(4-methyl-3-(7-(methylamino}-1,6-naphthyeidin-3-
viyphenyi}-4,5.6, 7-tetrahydropyrazolof1,5-ajpyridine-3-carboxamide {11.8 mg, 0.028 mmol,
16%) as a vellow solid. TH NMR (500 MHz, DMSO-ds) 5 9.69 (s, 1H), 8.98 (s, 1H), 8.80 (d, J =
2.2 Hz, 1H), 8.22(d,J=1.9Hz, 1H), 8.12 (s, 1H), 7.72 (s, 1H), 7.70 — 7.62 (m, 1H), 7.29 (d, J =
8.4 Hz, 1H), 6.89 (d,J= 5.0 Hz, 1H), 6.62 (s, 1H), 4.19(d,J=12.8 Hz, 1H), 4.10 - 3.95 (m, 1H),
3.27(d, J=5.1Hz, 1H), 2.87(d, J = 4.8 Hz, 3H), 2.47 — 2.41 (m, 1H), 2.26 (s, 3H), 2.02 — 1.92
(m, 2H), 1.72 - 1.62 (m, 1H), 1.08(d, 7= 6.5 Hz, 3H). MS (ESI) m/z 4272 [M+H]"

Example 212, Synthesis of S-methyl-NV-{4-methyi-3-(7-(methylamino)-1,6-naphthyridin-3-
viiphenyi}-4.5,6,7-tetrahydro-1H-indole-3-carbosamide (Compound 266)
H
A N

HaN. A N
Ha, 5% Rh-ALO; H NS

R N o N N
(,\_i\/ s CRME, 80°C (/\\? ? L {N i " = \(/tﬁ/ ~
4 i
/%\/L\& //\\\‘ ~ - > N\rf SN NN
J M O%OH HATU, DIPEA, DMF <\/ Ny

(12091 Step 1. To a solution of S-methyl-1H-indole-3-carboxylic acid (500 mg, 2.86 mmol) in
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cyclopentyl methyi ether (10 mL} at 60°C was added rhodium-aluminum oxide (5%, 500 mg). The
reaction mixiure was stirred at 60°C for 72 hours under hydrogen atmosphere. After cooling to
room temperature, the reaction was filtered through celite. The filtrate was concentrated in vacuo.
The residue was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 pum,
Mobile Phase: A: water {10 mM ammonium bicarbonate), B: acetomitrile; B%: 30%-70% in 15
min) to give S-methyl-4,5 6, 7-tetrahydro-1 H-indole-3-carboxylic acid (170 mg, 0.95 mmol, 33%)
as a white solid. MS (ESD m/z 180.1 [M+H]"

(12107 Step 2. To a soluticn of S-methyl-4,5,6,7-tetrahydro-14-mndole-3~carboxylic acid (170 mg
, 0.95 mmol) in N N-dimethylformamide {4 mL) were added N N-dusopropylethylamine (248
mg, 1.90 mmol), 1-[bis(dimethylanunoimethylenel-1H-1.2,3-tnazolol4,S-blpyridinium 3-oxid
hexaftuorophosphate (356 mg, 0.95 muwol) and 3-(5-amino-Z-methyiphenyl}-N-methyl-1,6-
naphthyridin-7-amine (251 mg, 0.95 mmol). The mixiure was stirred at room temperature for 12
hours. The reaction was purified by prep-HPLC (Column: Welch Xtimate 21.2x 250 mm 18, 10
um, Mobile Phase: A: water {10 mM ammoniurm bicarbonate), B acetonitrile; B%: 30%9-70% mn
15 min} to afford S-methyl-N-(4-methyl-3-{7-(methyiamino}-1,6-naphthyridin-3-yljphenyl}-
4,5,6,7T-tetrahydro-1 H-indole-3-carboxamide (4 mg, 0.0094 rumol, 1%) a5 a yellow solid. '"H NMR
(400 MHz, DMBSO-dg) § 10.85 (s, 1H), 932 (s, 1H), 898 {5, 1H}, 880 (s, 1H), 821 (5, 1Hy, 7.73
{d, /=12 Hz, 1H), 7.67 - 7.65 (m, 1H)}, 7.26 {d, J =84 Hz, 1H}, 6.90 (s, i1H)}, 6.62 (s, 1H), 2.92
(s, 1H), 287(d, /=88 Hz 3H), 218 (5, 3H)}, 2.15 - 2.11 (m, 2H}, 1.80-1.77 {m, 2}, 1.33-1.23
{m, 2H), 1.02 - 1.00{d, J = 8.4 Hz, 3H). M8 (ESI}) m/z 426.2 [M+H"

Example 213, Synthesis of (R)-N-{4-methyl-3-(7-(methylamino)-1,6-naphthyridin-3-
vhphenyl)-3-(2,2 2~trifluorcethylipyrrolidine-1-carboxamide and  ($)p-N-(d-methyl-3-(7-
{methylamino}-1,6-naphthyridin-3-ylphenyl)-3-(2,2.2-trifluoreethylypyrrolidine-1-

carboxamide (Compounds 267 and 268)
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[1211] Step 1. To a solution of 3+(22 2-trifluorcethylpyrroliding (100 mg, 0.65 mmeol} in
dichloromethane (5 ml) were added triethylamine (0.2 mL} and triphosgene (193 mg, 0.65 mmol)
at 0 °C. The mixture was stirred for 30 minutes at 0 °C. 3-(5-Amino-2-methyiphenyl}-N-(4-
methoxybenzyl}-N-methyl-1,6-naphthyridin-7-amine (250 mg, 0.65 mmol} was added, and the
mixture was stirred for another 4 hours at room temperature. The reaction was quenched with ice
water (10 mL} and extracted with ethyi acetate (30 mL x 3). The combined organic layers were
dried over sodium sulfate, filtered, and concentrated in vacuo. The residue was purified by flash
chromatography {silica, petroleum ether) to give N-3~(7-({(4-methoxybenzy {methy Jamino}-1,6-
naphthyridin-3-yl}-4-methylphenyl)-3-(2,2, 2-trifluorcethy Hpyrrolidine-1-carboxamide {245 mg,
0.43 mmol, 67%) as a yellow solid. MS (ESI) n/z 564.2 [M+H]

(1212} Step 2. A muxture of N-(3-(7-({4-methoxybenzy{methyl}amino)}-1,6-naphthyridin-3-yl}-
4-methylphenyl}-3-(2,2 2-trifluoroethypyrrolidine-1-carboxamide (245 mg, 0.43 mmol) in
trifluoroacetic acid {8 mL) was stirred at room temperature for 2 hours. The reaction was purified
by prep-HPLC (Coluron: Welch Xtimate 21.2 x 250 mm C18, 10 um, Mobie Phase: A: water (10
mM ammonium bicarbonate), B: acetouirile; B%: 30%-70% n 1S min) to afford N-{4-methyl-3-
{7-(roethylanmino)-1,6-naphthyridin-3-yDphenvi}-3-(2,2,2-trifluoroethyDpyrrohidine- 1~
carboxamide (80 mg, .18 mmol, 42%) as a yellow solid. MS (EST) nvz 444.1 [M+H]"

(12131 Step 3. The enantiomers of N-{(4d-methyl-3-(7-(methylanmino}-1,6-vaphthyridin-3-
vpheny}-3-(2.2, 2-trifluoroethyDpyrrolidine-1 ~carboxamide {80 mg, 0.18 mmol) were separated
by chural SFC (Instrument: SFC-150 (Waters); Columu: OF 20 x 250 mun, 10 pm (Daicel); Mobile
phase: CO/MeOH (0.2% NH: (7 M in MeOH)) = 85/45; Detection wavelength: 214 nn to afford
the first eluting enantiomer {retention time 2.4 min) which was arbitrarily assigned as (R)-N-(4-
methyl-3-{7-{methylammo}-1,6-naphthyridin-3-vlipheny-3-(2,2, Z-rifluoroethypyrrolidine-1-
carboxaride (6.8 mg, 0.015 mmol) as a vellow solid. 'H NMR (500 MHz, CBCl:) 6 8.85 - 8.82
{m, 2H), 7.99 (4, J= 1.8 Hz, 1H}, 741 {d, /=23 He, 1H}, 734 (dd, J=8.2, 23 Hz, 1H), 7.23 (4,
J=8.3 Hz, 1H), 6.78 (s, 1H), 6.27 (s, 1H), 5.13 (s, 1H), 3.84 ~ 3.77 (m, 11}, 3.64 (1, J=8.1 Fz,
1H), 344 (1d, /= 9.7, 6.8 Hz, 1H), 3.12{t, /=95 Hz, 1H), 3.02{s, 3H}, 2.59-2.51 (m, 1H), 2.27
~2.23 {m, 6H), 1.78 — 1.69 (m, 1H). MS (EST) m/z 444.1 [MHH]™

and the second eluting enantiomer (retention time 3.1 min) which was arbutrantly assigned as (5)-
N-(4-methyl-3-(7-(methylamino)-1,6-naphthyridin-3-yl)phenyl}-3-(2,2,2-
trifluoroethyljpyrrolidine-1-carboxamide (5.0 mg, 0.011 mmol} as a yellow solid. 'H NMR {500
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MHz, CDCL) § 8.85 ~ 8.83 (m, 2H), 7.98 (d, J= 1.8 Hz, 1H), 7.41 (d, /= 2.1 Hz, 1H), 7.34 (dd,
J=82 22 Hz 1H), 7.24(d, J = 83 Hz, 1H), 6.77 (s, 1H), 6.19 (s, 1H), 4.96 (d, /= 5.1 Hz, 1H),
3.84 - 3.78 (m, 1H), 3.64 (1, J = 8.1 Hz, 1H), 3.45 (td, J = 9.7, 6.9 Hz, 1H), 3.12 (1, J = 9.4 Hz,
1H), 3.03 (d, /= 5.3 Hz, 3H), 2.56 (d, J = 7.2 Hz, 1H), 2.29 — 2.23 (m, 6H), 1.78 — 1.72 (m, 1H).
MS (ESD) m/z 444.1 [M+H]

Example 214. Synthesis of N-[3-[8~-chloro-T-(methylamino - 1,6-naphthyridin-3-yi}-4-methyl
phenyl]-2-(1-fluorocyclopropyl)pyridine~-4-carboxamide (Compound 269)
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[1214] Step 1. Eo a solution of 3-bromo-N-{{(4-methoxyphenyimethylj-N-methyl-1,6-
naphthyridin-7-amine (2 g, 558 mmol) in dimethoxyethane (15 mL) were added 4,4.5,5-
tetramethyl-2-(2-methyi-S-nitro-phenyl}-1,3 2-dioxaborolane (441 g 167 mmol), 1,1
bis{diphenylphosphino} ferrocene-palladium{ily dichloride (408 mg, 538 pmol) and soduwm
carbonate (1.18 ¢, 11.2 mmol}). The mixture was stirred at 100 °C for 12 hours under nitrogen
atmosphere. The mixture was concentrated under reduced pressure. The residue was purified by
flash chromatography {silica, petroleum ether/ethvl acetate = 20/1 to 1/1) to give N-[{4-
methoxyphenyDmethyi]-N-methyl-3-(2-methyi-5-nitro-phenyl)- 1, 6-naphthynidin-7-anune (1.1 g,
2.63 mmol, 47%) as a white solid. MS (ESI) m/z 415.3 [M+H]"
[1215] Step 2. To a solution of N-[{4-methoxyphenyDmethyl]-N-methyl-3~(2-methyl-5-nuro-
phenyli-1,6-naphthyridin-7-anune (1.1 g, 2.65 muuel) 10 dichloromethane (10 b)) was added
trifluoroacetic acid {7.70 g, 67 Sramol). The muxture was stirred at 25 °C for 2 bours. The mixture

was concentrated under reduced pressure. The residue was purified by reversed-phase HPLC
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(0.1% formic acid) to give N-methyi-3-{2Z-methyl-S-nitro-phenyl}-1,6-naphthyridin-7-amine {0.9
g, 2.64 mmol, $9.6% formic acid salt) as a white solid. MS (ESI) m/z 295 4 [M+H]”

(1216} Step 3. To a solution of N-methyl-3-(2-methyl-S-nitro-phenyl}-1,6-naphthyridin-7-amine
{0.7 g, 2.06 mmol formic acid salt) in acetonitrile (10 mL) was added N-chlorosuccimimide (302
mg, 2.26 mmol) in portions. The mixture was stirred at 25 °C for 12 hours. The mixture was
concenirated under reduced pressure. The residue was purified by flash chromatography (silica,
petroleum ether/ethyl acetate = 20/1 to 1/1} to give §-chloro-N-methyl-3-(2-methyl-5-nitro-
phenyl}-1, 6-naphthyridin-7-amine (290 myg, 882 umeol, 43%) as a white solid. MS (ESIm/z 329.1
IMHHT

[1217} Step 4. To a solution of &-chloro-N-methyl-3-(2-methyi-S-nitro-phenyl}-1,6-naphthyridin-
7-amine {340 mg, 1.03 mmol) in water {1 mL) and ethanol (5 mbL) were added iron (288 mg, 5.17
mmol) and ammonivm chloride (35 mg, 10.3 mmol). The mixture was stirred at 80 °C for | hour.
The mixture was filtered, and the filtirate was concentrated under reduced pressure. The residue
was purified by flash chromatography {silica, petroleum ether/ethyl acetate = 20/1 to 1/1) to give
3-{5-amino-2-methyl-phenyl}-8-chloro-N-methvi-1,6-naphthyridin-7-amine (190 mg, 635 pmol,
61.5%) as a white solid. MS (ES[) m/z 299.4 [M+H]"

[1218] Step 5. To a solution of 2-(1-fluorocyclopropylipyridine-4-carboxvlic acid {109 mg, 602
umol) 1o pyridine (2 mL) was added 1-ethyl-3-(3-dimethylaminopropyljcarbodivmide (173 mg,
903 pmol} at 0 °C and then 3-(S-amino-2-methyl-pheny}-8-chloro-N-methyl-1 6-naphthyridin-7-
amine {180 mg, 602 pmol) was added. The mixture was stured at 25 °C for | howur. The mixture
was concentrated under reduced pressure. The residue was purtfied by prep-HPLC (Column:
Unisil 3-100 C18 Ultra 56 x 156 mm, 3 um, Mobile Phase: A: water (formic acid), B acetoniinle;
B%: 40%-70% in 10 min) to give N-[3-[8-chioro-7-{methylamino)-1,6-naphthyridin-3-yi}j-4-
methyl-phenyl]-2-(1-fluorocyclopropyipyridine-d-carboxamide {25.4 mg, 54.5 ymol, 9%) as a
vellow solid 'H NMR (400 MHz, DMSO-d6) § 10.65 (5, 1H}, 9.07 (s, 1H), 898 (d, /= 2.4 Hz,
1H), 871 (d, J= 5.2 Hz, 1), 8.37(d, J = 2.4 Hz, 1H), 8.09 (s, [H), 7.82 - 7.74 (m, 3H), 7.39 (4,
J= 8.8 Hz, 1H), 6.92 - 6.85 (m, 1H), 3.05 (d, J= 4.8 Hz, 31}, 2.30 (s, 3H), 1.62 (d, J = 2.9 Uz,
1H), 1.58 - 1.53 {m, 1H), 1.45 - 1.37 (m, 2H). M5 (EST) nv/z 461.9 [M+H]”

Example 2135, Synthesis of N-[3-[8-cyano-T-(methylamino)-1,6-naphthyridin-3-yij-4-methyl-

phenyi-2-(-fluorocyclopropyl)pyridine~-4-carboxamide (Compound 271)

435



WO 2023/039505 PCT/US2022/076164

Zn{CN Yy, PA{PPRY, i

DMF, 180 *C uw = N i\ﬁ\
@W L
F

[1219] To a solution of N-[3-[8-chloro-7-{methyiaming)-1,6- naphth}ndm -yt-4-methyl-

N‘\

phenyll-2-{1-flocrocyclopropyhpyridine-4-carboxamude (50 mg, 108 umol) i NAN-
dimethyHformamide {1 mbk} were added zinc cvamide (635 mg, S41 umol) and
tetrakis{tripheny lphosphine)palladiom(0} {12.5 mg, 10.8 umol). The mixture was stirred at 160 °C
for 1 hour under microwave irradiation under nitrogen atmosphere. The reaction mixture was
quenched with water (10 mL} at 0 °C, and then extracted with ethy! acetate (10 mbL x 3). The
combined organic layers were washed with brine (10 mL x 1}, dried over sodium sulfate, filtered,
and concentrated under reduced pressure. The residue was purified by prep-HPLC (Column: Unisil
3-100 C18 Uktra 50 x 150 mm, 3 um, Mobile Phase: A: water {formic acid), B: acetomtrile; B%:
45%-60% 1n 10 nun) and then re-purified by prep-HPLC (Column: Phenomenex Luna C18§, 30 x
75 mm, 3 um, Mobile Phase: A: water (hydrochioric acid), B: acetonitrile; B%: 49%-69%) to give
N-[3-[8~cvano-T-{methylamino)-1,6-naphthyridin-3-yi]-4-methyl-phenyl}-2-(1-
fluorocyclopropylpyridine-4-carboxamide (26.0 mg, 54.6 umol, 50%) as a white solid. "H NMR
(400 MHz, CD;0D) 3 9.29 (s, 1H), 8.94 (d, /= 2.0 Hz, 1H), 8.71 (d, /= 5.2 Hz, 1H), 8.61 (d,J =
2.0 Hz, 1H), 8.13 (s, 1H), 7.87 - 7.79 (m, 2H), 7.71 (J= 2.4, 8.3 Hz, 1H), 7.47 - 7.39 {m, 1H), 3.23
(s, 3H), 2.37 (s, 3H), 1.68 - 1.59 {m, ZH), 1.57 - 1.48 (m, 2H). MS (ESI) m/z 453.0 [M+H]"

Example 216, Synthesis of N-|{5-[8-chloro-7-(methylamine}-1,6-naphthyridin-3-ylj-6-methyl-
3-pyridyi]-2-{1-cyane-1-methyl-ethyl)pyridine-4-carboxamide {Compound 276}
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[1220% Step L. To a solution of N-{{4-methoxyphenyl}methyl]-N-methy-3-(2-methyl-S-mtro-3-

L
N

pyridyh-1,6-naphthyridin-7-amine (1.5 g, 3.61 mmol} in dichloromethane (15 mL} was added

trifluorcacetic acid (7.70 g, 67.5 mmol). The mixture was stirred at 25 °C for 4 hours. The mixture
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was concentrated under reduced pressure. The residue was purified by reversed-phase HPLC
{0.1% formic acid) to give N-methyb-3-{Z-methyl-5-nitro-3-pyridyl}-1,6-naphthyridin-7-amine
(1.2 g, 3.52 mmol, 97%, formic acid salt) as a white sohd. MS (ESI} m/z 296.4 [M+H]"

[12211 Step 2. To a solution of N-methyl-3-(2-methyl-5-nitro-3-pyridyl)-1,6-naphthyridin-7-
amine {0.27 g, 791 umol formic acid salt) in acetonitrile {4 mL) was added N-chlorosuccinimide
{108 mg, 791 umol) at 0 °C, and the mixture was stirred at 25 °C for 2 hours. The mixiure was
concentrated under reduced pressure. The residue was purified by flash chromatography {silica,
petroleum ether/ethyl acetate = 20/1 to 1/1) to give 8-chloro-N-methyl-3-(2-methyl-5-nitro-3-
pyridyh-1,6-naphthyridin-7-amine (130 mg, 354 pmol) as a white solid. MS (ESD) m/z 3303
IMAHHT

(12221 Step 3. To a solution of 8-chloro-N-methyl-3-(2-methyl-5-nuro-3-pyridyl)-1,6-
naphthyridin-7-amine {198 mg, 600 umol} in ethanol (6 mL} and water (1 mL} was added iron
(268 mg, 4.80 mmol) and amamonium chloride (481 mg, 9.01 mmol). The mixture was stirred at
80 °C for 2 hours. The muxture was filtered, and the filtrate was concentrated under reduced
pressure. The residue was purified by flash chromatography (silica, petroleam ether/ethyl acetate
= 20/1 to 1/1} to give 3-(S-aromo-2-methyl-3-pyndvl}-8-chloro-N-methvl-1,6-naphthyridin-7-
amine (130 mg, 500 pmol, 83%) as a white solid. MS (BST) m/z 300.4 [M+H]"

[12237 Step 4. To a solution of 2-(1-cyvano-1-methvl-ethylpyridine-d-carboxyhc acud (28.6 mg,
150 umol) in pynidine (0.5 mL) was added 1-ethyl-3-(3-dimethylaminopropyljcarbodinide (38.4
mg, 200 pmoly and 3-(S-aromno-2-methyl-3-pynidy}-8-chloro-N-methyl-1,6-naphthyridin-7-
arotne {30 mg, 100 umol). The muxture was strred at 25 °C for 1 hour. The mixture was
concentrated under reduced pressure. The residue was purified by prep-HPLC (Column: Unigif 3-
100 C18 Ultra 50 x 150 mm, 3 um, Mobile Phase: A: water (formic acid), B: acetomitrile; B%:
25%-50% m 10 mun} to give N-[5-[&-chloro-7-(methylamine}-1, 6-naphthyridin-3-y1}-6-methyl-3-
pyridyl}-2-(1-cyano-i-methyl-ethylpyridine-4-carboxamide (6.95 mg, 14.7 umol, 15%} as a
yellow solid. "H NMR (400 MHz, DMSO-ds) § 11.04 (s, 1H), 9.07 (s, 2H), 9.03 (d, J = 2.4 Hz,
1H), 8.83 (d, J = 5.2 Hz, 1H), 8.45 (d, J = 2.4 Hz, 11}, 8.35 - 8.29 {m, 2F), 7.91 - 7.84 (m, 1H),
7.02 - 6.89 (m, 1H), 3.36 - 3.33 (m, 75H), 3.05 (d, J = 4.8 Hz, 3H), 2.48 - 2.43 (m, 3H), 1.77 (5,
6H). MS (EST) m/z 472.0 [M+H]"

Example 217, Synthesis of N-[5-[8-cyano-T-(methylamine)-1,6-paphthyridin-3-ylj-6-methyl-
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3-pyridyi]-2-(I-cyano-1-methyl-ethylipyridine-d-carboxamide {Compound 192}

\/\
,,/
\/

(12241 To a solutien N~§:5—{8vchlom-‘7u(methy'lammo} 1,6-naphthyridin-3-y1}-6-methyl-3-

Zn{CN)p, Pdt-BugP)e,
\ DA, 130 °C

A('\. R /‘\/!/\I

pyridyt}-2-(1-cvano-i-methyl-ethylipyridine-4-carboxamide (60 mg, 127 pmol} m N N-
dimethylacetamide {1 mL} were added bis{tri-tert-butylphosphinejpaliadium{C} {(13.0 mg, 25.4
pmol) and zine cyanide (397 mg, 508 pmol). The mixture was stirred at 130 °C for 2 hours under
nitrogen atmosphere. The reaction mixture was quenched with water (10 mb}) at ¢ °C, and then
extracted with ethy! acetate (10 mL x 3). The combined organic layers were washed with brine (10
mb x 1), dried over sodium sulfate, filiered, and concentrated under reduced pressure. The residue
was purified by prep-HPLC (Column: Unisil 3-100 C18 Ulira 50 x 150 mm, 3 pm, Mobile Phase:
A water {fornuc acid), B acetonsirde; B%: 25%-55% in 10 min) to give N-[5-[8-cyano-7-
{methylamino)-1,6-naphthyridin-3-y1]-6-methyl-3-pyridyl}-2-(1 -cyano-1-methvl-ethvlpyridine-
4-carboxamide (5.89 mg, 12.5 pmol, 10%) as a yellow solid. 'H NMR (400 MHz, DMSQO-ds) &
11.06 (s, 1H), 929 (s, 1H), 9.09- 905 {m, 2H), 883 (d,/=52Hz 1H), §50(d,/=20Hz 1H),
8.37-827 (m, ZH), 7.91 - 7.84 {m, 1H), 7.81 - 774 {m, 1H), 3.08 (d, /=4 4 Hz, 3H), 2.50 - 2.47
(m, 3FD), 1.78 (s, 6FF). MS (EST) m/z 463.0 [M+H]"

Example 218. Synthesis of  N-{3-(S-cyane-3-(methylamino}isogquinolin-7-yi}-4-

methyiphenyi)-2-(1-fluerocyclepropyl lisonicotinamide (Compound 272)
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(12257 Step L. Methyl 2,2-diethoxyacetiniudate {500 mg, 3.1 mmol} was added to a mixture of

\,J’g

)
o]

(3,5-dibromopheny!} methanamine (400 mg, 1.51 mmol} in methanol (1¢ mL). The reaction
mixture was stirred at 25 °C for 12 hours. The mixture was concentrated, and the residue was
dissoived in dichlioromethane (100 mL}, washed with water (Z0 mL) and brine (20 mL}, and dried
over sodium sulfate. The organic phase was filtered and concentrated to give N-(3,3-
dibromobenzyl}-2,2-dicthoxyacetimidanide (300 mg, 1.26 mmol, 84%) as a brown solid which
was used without further purification. MS (ESI) m/z 393.0, 395.0 {M+H]|"

[1226] Step 2. A solution of N-(3,5-dibromobenzyl}-2,2-diethoxvacetimidamide {500 mg, 1.26
mmol) in subfuric acid (5 mL) was stirred at 60 °C for 12 hours. After cooling to room temperature,
the mixture was poured into ice-water {30 mL) The solution was basified with potassium
carbonate until pH = 10 and extracted with dichloromethane {50 mb x 3} The combined organic
layers were washed with brine (30 mL), dried over sodium sulfate, filtered, and concentrated to
give 5, 7-dibromoisoguinolin-3-amine (330 mg, 1.09 romol, 96%) as a yellow solid which was used
without further purification. MS (ESI) m/z 301.0, 303.0 [M+H]"

(1227 Step 3. Paraformaldehyde (328 mg, 10.9 mmol) was added to a solution of sodiurn
methanolate (590 mg, 10.9 nmunol) and §,7-dibromoisoquinelin-3-amine (330 mg, 1.09 mmol)
methanol (15 mL). The mixture was stirred at 70 °C for 2 hours. After cooling to 0 °C, sodwm
borohydnde {413 mg, 10.9 mmol) was added to the mixture. The reaction solution was stured at
70 °C for 2 hours. After cooling to room temperature, the mixtore was poured into ice~-water {60
mbL) and extracted with dichloromethane {50 mi x 3). The combined organic layers were washex

with brine (30 ml), dried over sodium sulfate, filtered, and concentrated. The residue was purified
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by flash chromatography {silica, petroleum ether/ethyl acetate = 7/1} to give 5 7-dibromo-N-
methylisoquinolin-3-amine {150 mg, 0.47 mmol, 43%) as a vellow sohid MS (ESI) mv/z 315.0,
317.0 [M+HT

[1228] Step 4. A muxture of 5,7-dibromo-N-methylisoquinolin-3-amine {150 mg, 0.48 mmol} and
copper(l) cyamide (85 mg, 0.96 mmol} in N N-dimethylformamide {5 mL) was stirred at 135 °C
overnight under nitrogen atmosphere. After cooling to room temperature, the mixture was poured
mto water {10 mL) and extracted with dichloromethane (30 mL x 3}. The combined organic layers
were washed with brine (30 mL), dried over sodium sulfate, filtered, and concentrated. The residue
was purified by flash chromatography (silica, petroleum ether/ethyl acetate = 1/2) to give 7-bromo-
3-{methylanminojisoquinoline-S-carbonttrile (130 mg, 0.50 mmol, 36%;) as a vellow solid. MS
(ESI) m/z 261.8, 263 .7 [M+H]"

[1229] Step 5. To a solution of 7-bromo-3-(methylaminojsoquinoline-3-carbonitrile (130 mg,
0.50 mmol) in 1 4-dioxane (10 mL) and water (2 mL) were added 4-methy1-3-(4,4 S 5-tetramethyl-
1,3,2-dioxaborolan-2-vhaniline {174 mg, 0.75 mmol}, cesium carbonate (33 mg, 0.1 mmol),
tris{dibenzyvlidencacetone)dipalladium {69 mg, 0.075 mnol} and tricyclohexylphosphane (42 mg,
0.15 romol). The reaction mixture was stitred at 100 °C for 16 hours under nitrogen. The mixture
was diluted with water (10 mL} and extracted with ethyl acetate (30 mlL x 3). The combined
organic favers were washed with water (50 rol), then brine (50 mL), dried over sodium sulfate,
filtered, and concentrated. The residue was purified by prep-HPLC (Columun: Xbridge 21.2 x 250
mm C18, 10 pm, Mobile Phase A: water (10 mM ammoniurn bicarbonate), B! acetonitrile) to give
7-{3-amino-2-methylphenyl)-3-(methylammnolisoquinoline-3-carbonutride {12 mg, 0.04 mmol,
8%} as a yellow solid. MS (ESI) m/z 289.2 [M+H]"

(12301 Step 6. A mixture of 2-(1-fluorocyclopropyhisonicotinie acid (8 mg, .04 mmol), 7-(5-
amino-2-methylphenyi}-3-{methylammohsoquinoline-S-carbonitrile (12 mg, 0.04 mmol}, 1-
[bis{dimethylaminoymethylene]-1H-1,2 3-tnazolof4, 3-bipyridinium 3-oxid hexafluorophosphate
(19 mg, 005 mmol) and N N-disopropylethylamine (10 mg, 0.08 mmol} m NN-
dimethylformamide (2 mL} was stirred at room temperature for 2 hours. The residue was purified
by prep-HPLC (Column: Xbridge 21.2 x 250 mm €18, 10 pm, Mobile Phase A: water (10 mM
ammonium bicarbonate), B acetontirile) to give N-(3-(5-cyanc-3-(methylamino}isoquinohn-7-
yi}-d-methyiphenyl}-2-(1-fluorocyclopropyl}isonicotinamide (7.7 mg, 0.017 mmol, 43%) as a

vellow solid. 1H NMR (400 MHz, DMSO-ds) § 10.63 (s, 1H), 9.11 (s, 1H), 8.71 (d, J = 4.8 Hz,
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1H), 8.20 - 8.17 (m. 2H), 8.09 (s, 1H), 7.78 (d. J = 6.4 Hz, 3H), 7.37 ~7.35 (m, 1 H), 7.22 ~ 7.20
(m, TH), 6.6 (s, 1H), 2.90 (d, J = 4.4 Hz, 3H), 2.29 (s, 3H), 1.64 — 1.55 (m, 2H), 1.44 — 1.38 (m,
2H). MS (ESD) m/z 452.4 [M+H]

Example 219, Syuthesis of  N-(3-(S-cyapvo-3-(methylaminojisoguinolin-7-yi)-4-

methylphenyl)-2-(trifluoromethyllisonicotinamide (Compound 273)

N'ﬁ‘*]\
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(12311 A mixture of 2-{trifluoromethyl}isonicotinic acid (18 mg, é)_09 mmol), 7-{S-amino-2-
methylphenyl}-3-(methylamimnolisoquinoline-S-carbonitrile . (27 wmg, 009 wmmol), 1-
[bis{dimethyiammomethylene]-1H-1,2 3-tnazolo[4, 3-bipyndiniumn 3-oxid hexafluorophosphate
{43 mg, 011 mmol} and N N-dusopropyiethylaroine (24 mg, 0.19 mmol) in NN-
dimethyHormanude (3 mL) was stirred at room temperature for 2 hours. The reaction mixture was
concentrated. The residue was purified by prep-HPLC (Coluron: Xbridge 21.2 x 250 mm €18, 10
wm, Mobile Phase A: water (10 mM ammontum bicarbonate), B acetonitrile) to give N-(3-(5-
cyano-3~{methylaminoysoquinolin-7-yi}-4-methylpheny}-2-(trifluoromethy isonicotinamide
(6.3 mg, 0.013 mmol, 15%) as a vellow solid. 'H NMR (400 MHz, CD:0D) § 9.00 (s, 1H), 8.93
(d,.J=352Hz 1H), 833 (3, 1H), 815 (d, /=52 Hz, 1H), 8.12 {5, 1H}, 805 (d, J= 2.0 Hz, 1H},
7.73-7.69 (m, 2 H), 739(d, /= 8.4 He, 1H}, 6.760 (s, 1H}, 3.03 {s, 3H}, 2.34 (5, 3H) MK (ESIim/z
462.3 IM+HT[

Example 220. Synthesis of NV-(6-methyl-5-(Z-0x0-2,3-dihydro-LH-pyrrole[2,3-clisoguinolin-

7-yhpyridin-3-yi-4-{trifluoromethyl)picolinamide (Compound 274)
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[1232} Step 1. To a solution of Z-bromo-S-chlorobenzaidehyde (5.5 ¢, 25 mmol} in toluene (250
mb) was added ethane-1,2-diol (3.1 g, 50 mmol) and 4-methylbenzenesulfonic acid (86 mg, 0.5
mmol). The resulting mixture was stitred at reflux for 18 h using Dean-Stark apparatus. The
reaction nuxture was cooled to room temperature and quenched with a saturated aqueous solution
of sodium bicarbonate (100 mL). The mixture was extracted with ethyl acetate {100 mL x 2). The
combined organic phases were washed with brine (100 rol), dnied over sodiurn sulfate, filtered,
and concentrated. The residue was purified by flash chromatography (petroleurn ether/ethyl acetate
= 5/1) to afford 2~(2-bromo-~3-chlorophenyl}-1,3-dioxolane (4.7 g, 17 83 mmol, 71%) as a white
solid. MS (ESI) m/z 265.0 [M+HJ"
(12331 Step 2. A mwxture of 2-(2-bromo-5-chlorophenyl)-1,3-dioxolane (2.0 g, 7.58 nunol), 1,1~
bis(diphenylphosphino)ferrocene-palladium(ilidichionide dichloromethane complex (106 mg,
0.13 mmol}, sodium terr-butoxide {1.52 g, 15.8 mmol), and fere-butyl 2-cyanocacetate (392 mg,
6.32 mmol) n dioxane {30 mL) was stirred at 70 °C for 4 hours under nitrogen. After cooling to
room temperature, methyl 2-bromoacetate (967 mg, 6.32 mmol} was added and the reaction
mixture was stirred at 70 °C for 16 hours. The reaction was cooled to room temperature and
quenched with a saturated aqueous solution of ammonium chloride (50 mL). The mixture was
extracted with ethy! acetate {60 mbL x 3}, The combined organic phases were washed with brine
{60 mL), dried over sodium sulfate, filtered, and concentrated. The residue was purified by flash
chromatography {ethyl acetate/petroleum ether = 2/5) to afford 1-ferr-butyl 4-methy! 2-(4-chloro-

2-{1,3-dioxolan-2-yhphenyl}-2-cvanosuccinate {1.4 g, 3.54 mmol, 56%) as a white solid. MS
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(ESy m/z 418.0 [M-+Na]™

[1234] Step 3. A mixture of 1-fere-butyl 4-methyl 2-(4-chloro-2-(1,3-dioxolan-2-yliphenyl}-2-
cyanosuccinate {198 mg, (.5 mmol} in ethanol {6 mL} and water {4 mL) was stirred at 90 °C for
18 hours under nitrogen in a microwave tube. After cooling to room temperature, ammonium
chloride (267 mg, 5.0 mmol} was added, and the reaction was heated to 90 °C and stirred for 3
hours. The mixture was then cooled to room temperature and a 1 M aqueous solution of ammonium
bicarbonate (791 mg, 10.0 mmol) was added. The reaction mixture was stirred at 90 °C for 3 hours,
then cooled to room temperature. The mixture was diluted with ethyl acetate (80 mL) and washed
with water (50 mL}. The organic phase was washed with brine (40 mL)}, dried over sodium sulfate,
filtered, and concentrated. The residue was purified by flash chromatography (ethyl
acetate/petroleum ether = 4/5) to afford 7-chloro-1H-pyrrolof2,3-clisoquinolin-2(3H}-one (14 mg,
0.064 mmol, 13%) as a vellow solid. MS {(ESEH m/z 219.1 [M+H]["

[1235] Step 4. A nuxture of 7-chloro-1H-pyrrolo[2.3-clisogquinolin-2(3H)-one (35 mg, 0.16
mmol}, 6-methyl-5-(4,4,5 S-tetramethyl-1,3,2-dioxaborolan-2-yUpyridin-3-amine (56 mg, 0.24
mmoi), [1,1-Bis{diphenyiphosphino)ferrocene}dichloropalladium{Il) (26 mg, 0.032 romol} and
potassium carbonate (156 mg, 0.4mmol} in 1,4-dioxane (3 mL) and water (0.6 mL) was stirred at
100 °C for 48 hours under nitrogen. The mixture was cooled to room teroperature and concentrated.
The residue was purified by flash chromatography (silica, methanol/ dichloromethave = 5/100) to
afford 7-(5-amino-2-methyipyridin-3-yH-1H-pyrrolo[ 2, 3-chisoquinolin-2(3H)~one {18 mg, 0.062
mmoi, 39%;) as a yellow solid. M8 (EST) m/z 291.1 [M+HT

(12361 Step 5. A solution of 7-(S-anuno-2-methylpynidin-3-y{}-1 H-pyrrolo[2,3-chisoquinolin-
2(3Hy-one (18 myg, G.062 mmol}, 4-{triffuoromethyl)picolinic acid (12 mg, 0.062 mmol), 1-
[bis{dimethyiammomethylene]-1H-1,2 3-triazolof4, 3-bipyridinium 3-oxid hexafluorophosphate
35 mg, 0.093 mmoly and N N-diusopropylethylamine (24 mg, 0.186 mmol} i NN-
dimethylformamide (2 mL} was stirred at O °C for 0.5 hour. The reaction mixture was purtfied by
prep-HPLC {(Column: Welch Xumate 21.2 x 250 mun C18, 10 pm, Mobile Phase: A water (10
mM ammonium bicarbonate), B acetomirile, B%: 30%-70% 1n 15 min) to afford N-{6-methyl-5-
(2-0x0-2,3-dithydro~- 1 H-pyrrolof 2,3-clisoquinolin-7-ylpyridin-3-y1}-4-
{trifluoromethyDpicolinamide (4.5 g, 0.0097 mmol, 16%;) as a white solid. 'H NMR (400 MHz,
DMSO-de) § 11.15 (s, 1H), 11.10 (s, 1H), 9.10 ~ 9.02 (m, 3H), 8.37 (s, 1H), 832 (d, J = 2.4 Hz,
1H), 8.14 — 8.09 (m, 2H), 7.85 — 7.76 (m, 2H), 3.91 (s, ZH), 2.47 (s, 3H). MS (ESI) m/z 464.0
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IMAHT

Example 221. Synthesis of 4-(2-cyanopropan-2-y1)-N-{4-methyl-3-(2-ox0-2,3-dihydro-1H-
pyrrolo]2,3-clisoquinolin-7-yi)phenylpicolinamide (Compound 278)
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[1237] Step 1. A solution of 7-chiore-1H-pyrrolo{2,3-chisoquinolin-Z(3H}-one {80 mg, 0.37

e

doxane, HaQ, 100°C

mmol), 4-methyl-3-(4,4,5 S-tetramethyl-1,.3,2-dioxaborolan-2-yhamline {103 mg, 0.44 mmol},
1, U-bis{diphenyiphosphinoferrocene-palladivmiiDdichionide (30 mg, 0.04 mmol) and cesium
carbonate {358 mg, 1.10 mmol) in water (1 mL) and dioxane {5 mL} was stirred at 90 °C for 1
hour under argon. The mixture was diluted with ethyl acetate {50 mL) and washed with water {50
mb}. The organic layer was concentrated and purified by flash chromatography {(silica, petroleum
ether) to give 7-(S-ammo-2-methylphenyly-1,3-dihydro-2H-pyrrolo| 2 3-clisoquinchn-2-one
(40mg, 0.14 mmol, 38%) as a vellow solid. MS (ESI) m/z 290.2 [M-+H]"

[1238] Step 2. To a solution of 7-(S-amino-2-methylphenyl)-1,3-dihydro-2H-pyrrolo{2,3-
clisogquinolin-2-one {20 mg, .07 mmol) in N N-dimethy!formamide (2 mL} were added NN-
diisopropylethylamine (27 mg, €21 mmol}, 1-[bis{dimethylanunoymethylene]-1H-1,2,3-
triazolo{4,5-blpyridinium 3-oxid hexafluorophosphate (39 mg, 0.10 mumol} and 4-(2-cyanopropan-
Z-yipicolinic acid (13 mg, 0.07 mmol}. The mixture was stirred at room temperature for 2 houss.
The reaction was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 pm,
Mobile Phase: A: water (10 mM ammoniom bicarbonate}, B: acetonitrile; B%: 30%-70% mn 15
min} to afford 4-(2-cyanopropan-2-vi}-N-{(4-methyl-3-(2-0x0-2 3-dithydro-1H-pyrrolo[ 2, 3-
clisoquinolin-7-yl)phenylipicotinamide (2.1 mg, 0.005 mmeol, 7%) as a yellow solid. 'H NMR
(500 MHz, DMSO-ds) 8 1.79 (s, 6H), 2.29 (s, 3H), 4.61 (s, 2H), 7.35 (d, J = 4.0 Hz, 1H), 7.72-
7.83 (m, SH), 7.99 (s, 1H), 835 (s, 1H), 8.74 (d, J= 5.0 Hz, 1H), 8.98 (s, 1H). MS (EST) m/z 462.1
IMHHT

Example 222. Synthesis of 2-(2-fluoropropan-2-yI)-N-(4-methyi-3-(2-0x0-2,3-dihydro-1H-

pyrrole]2,3-¢]isequinelin-7-yi)phenylisonicotinamide (Compound 276)
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[12391 To a solution of 7-(S-amino-2-methyiphenyl)-1,3-dihydro-2H-pyrrolo{2,3-clisoquinclin-
2-one (30 mg, 010 mmol} in NN-dimethylformamide (2 mb) were added NN-
diisopropylethylamine (40 mg, 031 mmol}, 1-[bis{dimethylanino)methylene]-1H-1,23-
triazolo{4,5-blpyridinium 3-oxi1d hexafluorophosphate (59 mg, 0.16 mmol} and 4-(2-cyanopropan-
2-ylpicolinic acid {19 mg, 0.10 mmol). The mixture was stirred at room temperature for 2 hours.
The reaction was purified by prep-HPLC (Column: Welch Xtimate 21.2 x 250 mm C18, 10 pm,
Mobile Phase: A: water (10 mM ammonium bicarbonate}, B: acetonitrile; B%: 30%-70% in 15
min) to afford 2-(2-fluoropropan-2-yl-N-(4-methyl-3-(2-0x0-2,3-dihydro-1 H-pyrrolof2,3-
clisoquinolin-7-yl}phenyllisonicotinamide (1.1 mg, 0.0052 mmol, 3%) as a vellow solid. 'H NMR
(400 MHz, DMSO-de) § 1.69 (s, 3H), 1.75 (s, 3H), 2.29 (s, 3H), 3.93 {5, 2H), 7.35(d, /= 8.0 Hz,
1Hy, 766 (dd, J; =2.0Hz, =80 Hz, 1H), 771-7.77 (m, 3H), 7.83 {(d, /=84 Hz, 1H}, 798 (s,
1H), 8.06 (s, 1H), 8.69(d, J=5.2 Hz, 1H}, 8.98 (s, 1H). MS (BSI) m/z 4551 [M+H]"

Example 223, Biological Activity of Exemplary Compounds

(1240} Retrovivad Production: The BRAT-KIAA1549 fusion mutant was subcloned into pMXs-
IRES-Blasticidim (RTV-016, Cell Biolabs, San Diego, CA). Retrovirus was produced by
transfection of HEK 293T cells with the retroviral BRAF mutant expression vector pMXs-TRES-
Blasticidin (RTV-016, Cell Biolabs), pPCMV-Gag-Pol vector and pCMV-VSV-G-Envelope vector,
Briefly, HEK 293T cells were plated in Poly-D-lysine coated 6-well plate (2.5x10° cells per well)
and cubated overnight. The next day, retroviral plasmids (1 pg of BRAF-KIAA fusion mutant,
0.32 ug of pUMV-Gag-Pol and 6.165 pug pCMV-VEV-G} were mixed n 300 gL of Optimem
{31985, Life Technologies). The mixture was mcubated at room temperature for 5 minutes and
then added to Optimem containing transfection reagent Lipofectamine (11668, Invitrogen) and
meubated for 20 minutes. The muxture was then added dropwise to HEK 2937 cells. The next day
the meduum was replaced with fresh culture mediim and retrovirus was harvested at 24 hours,
1241} Generation of BRAF-KIAA 1349 fusion siable cell line: BaF3 cells were plated in V-bottom
96 well plate (COSTAR #3894} 1n 80 ul. of RPMI/10% FBS and 0.01 ng/mL mouse IL-3,

supplemented with B po/mL polybrene (d4x10% cells/well). Cells were transduced with 20 L of
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BRAF-KIAA1549 fusion viral supernatant by centrifuging for 30 minutes at 1000 rpm. (ells were
placed i a 37 °C incubator overnight. Next day 100 pL of REMI/10% FBS and 0.01 ng/mL mouse
{L-3 was added. After 24 hours, 100 ul. of cells were transferred to a 24 well plate containing 900
b of RPMI/10 %FBS and 15 pug/mL Blasticidin. Contents of the 24 well plate were sampled for
cell viability via CeliTiterGlo (Promega) over a Z-week period. Cells that were observed to have
ereater than 1-fold viability over day of plating were expanded into T25 flasks for cell banking
and Sanger sequence confirmation.

112427 Assay jor cell profiferation: Ba¥F3 BRAF-KIAA1549 fusion cells were resuspended at
1.5x10°c/mL in RPMI containing 10% Heat Inactivated FBS, 1% L-glutamine and dispensed in
duplicate (7x10%/well) into 384 well plates. To determine the effect of compound on cell
proliferation, Balt3 BRAF-KIAA154% fusion cells were incubated for 96 hours in the presence of
vehicle control (DMSO) or compound at varying concentrations. Inhibition of cell growth was
determined by luminescent quantification (Envision by Perkin Elmer) of intracellular ATP content
using CellTiterGlo (Promega), according to the protocol provided by the manufacturer. To
determine the ICso values, the vehicle-treated cells were normalized as viable cells and analyzed
using the CDD Vaul, Collaborative Drug Discovery, Burlingame, CA (the Levenberg-Marqguardt
algorithm,; Levenberg, K., 1994, Marguardt, D, 1963),

[12437 Tables Al and A2 assign each compound a code for potency in the BaF3 BRAF-
KIAAT349 fusion cell proliferation assay: A, B, C, or D According 1o the code, A represents an
1Cs0 value <20 oMM B represents an ICso value 220 nM and <100 oM C represents an ICso valoe
=100 nM and <500 oM; and D represends an 1Csp value 23500 nML

Table Al

Compound | BaF3-
No, BRAFKIAAISGS
fusion

~YON U U0 [ e
b

pood | N3 | O
s
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EQUIVALENTS

[12447 The details of one or more embodiments of the disclosure are set forth in the accompanying
description above. Although any methods and matenals similar or equivalent to those described
herein can be used n the practice or testing of the present disclosure, the preferred methods and
materials are now described. Other features, objects, and advantages of the disclosure will be
apparent from the description and from the claims. In the specification and the appended claims,
the singular forms include plural referents unless the context clearly dictates otherwise. Unless
detfined otherwise, all techmnical and scientific terms used herein have the same weaning as
commonly understood by one of ordinary skill in the art to which this disclosure belongs. All
patents and publications cited in this specification are incorporated by reference.

[1245] The foregoing description has been presented only for the purposes of ilustration and 1s
not intended to limit the disclosure fo the precise form disclosed, but by the claims appended

hereto.
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Claims

1. A compound of Formula (0}

©)
an 1isomer thereof, or a pharmaceutically acceptable salt thereof, wherein:
X is CR% or N;
R¥is |, halogen, cyano, oxo, OH, Ci-Cs alkyl, C2-Cs alkenyl, C-Cs alkynyl, or Ci-Cs

alkoxy, wherein the Ci-Cs alkyl, Co-Cs alkenyl, Ci-Cs alkynyl or C-Cs alkoxy 15 optionally
substituted with one or more halogen, cyano, oxo, or OH;

W!is Nor CRY;

R%!is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C-Cs alkynyl,

W?is N or CRY?,

R%2 is H, halogen, C1-Cs alkyl, T2-Cs alkenyl, or Co-Cs alkynyl, wherein the C-Cs alkyl,
{-Cg alkenyl, or Co-Cs alkynyl is optionally substituted with one or more halogen;

W is Noor CRWY

R™ 35 H, hatogen, C-Cs alkyl, Co-Cs alkenyl, or 0o-Cs alkynyl;

Wis N or CRWS

R¥*is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or $(C1-Ce alkyl);

R'is H, C1-Co alkyl, C2-Cs alkenyl, C-Cs alkynyl, C1-Cy alkoxy, Cs-Cin cycloalkyl, 3- to
12-membered heterocyeloalkyl, Cs-Cio aryl, or 5- to 10-membered heteroaryl, wherein the C1-Cs
alkyl, C:-Cs alkenvl, (-Cs alkynyl, C1-Cs alkoxy, Ci-Ciz cycloalkyl, 3- to 12-membered
heterocycloaikyl, Ce-Cip aryl, or 5- to 10-membered heteroaryl is optionally substituted with one
or more R'?;

each R' independently is halogen, cvano, oxo, OH, NH,, NHC(=O0(C1-Cs alkyl), N{C-
Ce alkyly:, C1-Cs alkyl, Cr-Cs alkenyl, Co-Co alkynyl, Ci-Cs abkoxy, C:-Cip cyeloalkyl, 3- 10 12-

membered heterocycloalkyl, Cs-Crio arvl, or 5- to 10-membered heteroaryl;
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R? 15 H, halogen, cyano, oxo, OH, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or C1-Co
alkoxy;

R’ 15 H, halogen, cyano, oxo, OH, C1-Cs alkyl, C3-Cs alkenyl, C2-Cs alkynyl, or C1-Co
alkoxy; or

R' and RY together with the intervening atoms, form a 4- to 12-membered heterocycloalkyl
optionally substituted with one or more oxg;

X' s SNRMLE LCEOINRME D NRIICEQ)-F, SNRMCEOHO-F, NRIIN=C-F) -
NRMCENRM - NRMCENHINRY ) NRAMC(EOINRY - -S(=0RpNRM - or -NR¥IS(=0);-
* wherein ¥ denotes attachment to A;

R*! independently is H, S(=0RR™* Ci-Cs alkyl, C2-Cs alkenyl, Cr-Cs alkynyl, Ci-Cs
alkoxy, C3-C1p evcloalkyl, 3- to 12-membered heterocyeloalkyl, Ce-Cro aryl, or 5- to 10-membered
hetercaryl, wherein the C-Cs alkyl, Co-Cs alkenyl, C»-Cs alkvnyl Ci-Cs alkoxy, (-Cp
cycloalkyl, 3- to 12-membered heterocycloalkyl, Ce-Cio aryl, or 5~ to 10-membered heteroaryl is
optionally substituted with one or more RYY

each R*¥ independently is halogen, Ci-Ce alkyl, or 3- to 12-membered heterocycloalkyl,
wheremn the Ci1-Cs alkyl, or 3- to 12-membered heterocycloalkyl 1s optionally substituted with one
or more halogen;

A 18 C1-Cs alkyl, C3-Cip eycloalkyl, 3- to 12-membered heterocycloalkyl, Cs-Cio aryl, S-
to 10-membered heteroaryl, (C1-Cs alkyl}-(Cs-Cyz evcloalkyly, -(C1-Cs alky -3~ to 1 Z-membered
heterocycloalkyl), ~(Ci-Ce alkyD-(Co-Cio aryl), or ~{(Ci-Co alkyvl)-{5~ to 10~-membered hetercaryl),
wherein the C-Cs alkyl, Cs-Ci2 cycloalkyl, 3- to 12-membered heterocycloalkyl, Ce-Cio aryl, 5-
to 10-membered hetercaryl, -(Cy-Cs alkyl-(Cs-Crz eycloalkyl), (Ci-Cs alkyly-(3- 1o 12-membered
heterocycloalkyl), ~(Ci-Cs alkyD-{Ts-Cio aryl), or «{(C1-Cs alkyl}-(5- to 10-membered heteroaryl)
is optionally substituted with one or more R

each R* independently is halogen, cyano, oxo, OH, ORA! NH,, NHRAL N(RA,, (=N)RAL
C1-Cs alkyl, Cr-Ce alkenyl, Cr-Cs alkynyl, Ci1-Cs alkoxy, Ca-Crz cycloalkyl, 3~ to 12-membered
heterocycloaikyl, Cs-Cio aryl, or 3- to 10-membered heteroaryl, wherein the C-Cs alkyl, (-Cs
alkenyl, Co-Ce alkynyl, C1-Cs alkoxy, T3-Cro cycloalkyl, 3- to 12-membered heterocycloalkyl, Ce-
Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one or more R*Y;

each R*' independently is halogen, cyano, oxo, OH, OR*, NH, NHR™, N{R*),
CEORM, C1-Cs alkyl, Cr-Cs alkenyl, Cr-Cs alkynyl, C1-Cs alkoxy, Ts-Cia cycloalkyl, 3- to 12-
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<

membered heterocycloalkyl, Cs-Cio arvi, or 5- to 10-membered heteroaryl, wherein the Ci-Cs
alkvl, €-Cs alkenyl, C-Cs alkvnyl C1-Cs alkoxy, Us-Ci cycloalkyl, 3- to 12-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one
or more R*; and

each R independently is halogen, cyano, OH, NH,, N(R*y, C(=0R?, C1-Cs alkyl, Ca-
Cs alkenyl, or Cr-Ce alkynvl,

wherein R 15 €1-Cs alkyl, C2-Cs alkenyl, or Cr-Cs alkynyl.

2. A compound of Formula (I'):

(I}
an isomer thereof, or a pharmaceutically acceptable salt thereof, wherein:
W' is N or CRV
RW™!is H, halogen, C1-Cs alkyl, C2-Ce alkenyl, or C2-Cs alkynyl;
Wis N or CRVA,
R™? is H, halogen, C1-Cs alleyl, C2-Cs alkenyl, or C2-Cs alkynyl, wherein the C1-Cs alkvl,

C5-Cs alkenyl, or Co-Cs alkynyl 1s optionally substituted with one or more halogen;

W is N or CRY;

R™3 is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or Cr-Cs alkynyl,

W is Nor CRY

R%*is H, halogen, C1-Cs alkyl, C-Cs alkenyl, C2-Co alkynyl, or ${C-Cs atkyl);

Rbis H, C-Ce alkyl, 0-Ce allenyl, Cr-Cs alkynyl, C1-Ts alkoxy, C3-Chz eycloalkyl, 3- to
1Z-membered heterocycloalkyl, Cs-Cio aryl, or 5- to 10-membered hetercaryl, wherein the Ci-Cs
alkyl, Co-Co alkenyl, Cr-Cs alkynyi, Ci-Ce alkonry, Cs-Cp cycloalkyl, 3- to 12-membered
heterocycloaikyl, Ce-Cio aryl, or 5- to 10-membered heteroaryl 15 optionally substituted with one

or more R',
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each R’ independently is halogen, cyano, oxo, OH, NH,, NHO(=0Y0(C1-Cs alkyl), N(Cy-
Cs alkyly, Ci1-Cs alkyl, C3-Cs alkenyl, C2-Cs alkynyl, Ci-Cs atkoxy, U3-Cpr cycloalkyl, 3- to 12-
membered heterocycloalkyl, Ce-Cio aryl, or 5- to 10-membered hetercarvi;

R? is H, halogen, cyano, oxo, OH, Ci-Cs alkyl, 0r-Ce alkenyl, Co-Ca alkynyl, or -
alkoxy;

R? is H, halogen, cyano, oxo, OH, Ci-Cs alkyl, Co-Cs alkenyl, Co-Cs alkynyl, or C1-Cs
alkoxy; or

R’ and R, together with the intervening atoms, form a 4- to 12-membered heterocycloalkyl
optionally substituted with one or more oxo;

X' is WNRME D LCEOINRE-E NRMCEORE, -NRYCEOW-H, NREUN=C-*, -
NRUCENRY Y- NRYCENHINRY* NRYICEOINRY - S(=0nNRY* o -NRYUS(=0),-
* wherein * denotes atiachment to A;

R*! independently is H, S(=01LR™?, Ci-Cs alkyl, C2-Cs alkenyl, C2-Co alkynyl, C1-Cs
alkoxy, Cs~-Cyz cycloalkyl, 3- to 12-membered heterocycloalkyl, Cs-Cio aryl, or 5- 1o 1G~-membered
heteroaryl, wherein the Ci-Ce alkyl, Co-Ce alkenyl, Co-Ce alkynyl, C-Cs alkoxy, C:-Ci
cycloatkyl, 3- to 12-membered heterocycloalkyl, Co-Cro arvl, or §- to 10-membered heteroarvl s
optionally substituted with one or more R¥!%:

each RX! independently is halogen, C1-Cs alkyl, or 3- to 12-membered heterocycloalkyl,
wherein the Cy-Ce alkyl, or 3- to 12-membered heterocycloalkyl is optionally substituted with one
or more halogen;

Ats Ci-Cs alkyl, C5-Cyz cycloalkyl, 3- to 12-membered heterocycloalkyl, Ce-Cio aryl, 5-
to 10-membered hetercaryl, -(Cy-Cs alkyl-(Cs-Crz eycloalkyl), (Ci-Cs alkyly-(3- 1o 12-membered
heterocycloalkyl), «(Ci-Cs alkyl-(Cs-Cio aryl), or -(Ci-Cs alkyli-(5- to 10-membered heteroaryl),
wheren the C-Ce alkyl, C3-Chz cyeloalkyl, 3~ to 12-membered heterocycloalkyl, Ce~Cio aryl, 5-
to 10-membered heteroaryl, (C1-Cs alky}-(Cs-Cin cycloalkyl), (Cr-Co alkyl}-(3- to 1 2-membered
heterocycloallyl), «(Ci-Co alkyl{Co-Chro aryl}, or {1~ alkyh-(5- to 10-membered heteroaryl)
is optionally substituted with one or more R?;

each R* independently is halogen, cyano, oxo, OH, ORM NH,, NHRM N(R M), (=N)RY,
{-Ce alkyl, Cp-Cs alkenyl, $r-Cs alkynyl, Ci-Cs alkoxy, Ts-Ch cycloalkyl, 3- 1o 12-membered

heterocveloalkyl, Co-Cro arvl, or 5- to 10-membered hetercaryl, wherein the Ci-Cs ablyl, Co-Cs
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alkenyl, Co-Cs alkynyl, C1-Cs alkoxy, Us-Coo cycloalkyl, 3- to 12-membered heterocycloalkyl, Ce-
Cio arvl, or 5- to 10-membered heteroaryl is optionally substituted with one or more R

each R*' independently is halogen, cyano, oxo, OH, OR?, NH, NHR* N{R*),
CEQIR?, C1-Co alkyl, Cr-Co alkenyl, 0-Cs alkynyl, C1-Co alkoxy, Cs-Cir eycloalkyl, 3- to 12-
membered heterocycloalkyl, Co-Cio aryl, or 5- to0 10-membered hetercaryl, wherein the Ci-Cs
alkyl, C3-Cs alkenyl, C:-Cs alkynyl C1-Cs alkoxy, (3-Ci cycloalkyl, 3- to 12-membered
heterocycloalkyl, Cs-Cie aryl, or 5- to 10-membered hetercaryl is optionally substituted with one
or more R*?; and

each R* independently is halogen, cyano, OH, NH,, N(R*);, C(=0R*, C1-Cs alkyl, Ca-
Cs alkenyl, or $r-Cs alkynvl,

wherein R*? is C1-Cs alkyl, €2-Cs alkenyl, or Co-Cs alkynyl.

3. A compound of Formula (I};

an isomer thereof, or a pharmaceutically acceptable sali thereof, wherein:

Wis N or CRVE

RY!is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl;

W2 is N or CRY%;

RY? is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl, wherein the C1-Cs alkyl,
Cr-Cs atkenyl, or Co-Ce alkynyl is optionally substituted with one or more halogen;

W is N or CRW?;

R™3 is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C-Cs alkynyl;

WHis N or CRW,

R¥*1is H, halogen, C1-Cs alkyl, C-Cs alkenyl, C2-Cs alkynyl, or 8{C-Cs atkyl);

R!is H, C1-Cs alkyl, C-Cs alkenyl, C2-Cs alkyuyl, C1-Cs alkoxy, C3-Cs cycloatkyl, 3- to
8-membered heterocycloalkyl, Ce-Cio arvl, or 3~ to 10-membered hetercaryl, wheren the C-Cs

albyl, Cr-Cs alkenyl, C:-Cs alkynyl, Ci-Cs alkoxy, C2-Cy cycloalkyl, 3- to 8-membered

R
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heterocycloaikyl, Cs-Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one
or more R

each R’ independently is halogen, cyano, oxo, OH, NH,, NHO(=0)Y0{C1-Ce alkyl), N(Ci-
Cs atkyly, O1-Ce alkyl, C2-Cs alkenyl, Co-Cs alkynyl, Ci-Cs alkony, Cs-Cs cycloalkyl, 3- to &-
membered heterocycloalkyl, Ce-Cio aryl, or 5- to 10-membered hetercaryl;

R?is H, cyane, oxo, OH, C1-Cs alkyl, C3-Cs alkenyl, C:-Cs alkynyl, or C1-Cs alkoxy;

X' s SNRMLE LCEOINRME D NRIICEQ)-F, SNRMCEOHO-F, NRIIN=C-F) -
NRMCENH-*, -NRYCENHNR - NRYCEOINRY - -S(=0HpNR * or -NRY§(=0)-#,
wherein * denotes attachment to A;

RX is H, S(=01R™M* C1-Cs alkyl, C-Cs alkenyl, Co-Ce alkynyl, C1-Cs atkoxy, 3-Cs
cycloalkyl, 3- to 8-membered heterocycloalkyl, Ce-Cio aryl, or 5- to 10-membered heteroarvl,
wherein the Ci-Cs alkyl, Co-Cs alkenyl, C2-Cs alkynyl, Ci-Co alkoxy, C3-Cg cycloalkyl, 3- to §-
membered heterocycloalkyl, Ce-Cio aryl, or 3- to 10-membered heteroary! is optionally substituted
with one or roore R¥i2,

each R*¥ independently is hatogen, C1-Cs alkyl, or 3- to §-membered heterocycioalkyl,
wherein the $-Cs alkvl, or 3- to 8-membered heterocveloalkyl s optionally substituted with one
or more halogen;

A 18 C1-Cs alkyl, Cs-Ce eveloalkyl, 3~ to 8-membered heterocycloalkyl, Co-Cro aryl, 3- 1o
10~-membered hetercaryl, ~(Ci-Ce alky)-{T3-Ca cycloalkyl), «{Ci-Cs alkyD-(3- to 8-membered
heterocycloalkyl), ~(Ci-Ce alkyD-(Co-Cio aryl), or ~{C-Co alkyvl)-(5~ to 10~-membered hetercaryl),
wherein the Ci-Cs alkyl, C5-Cs cycloalkyl, 3- to 8-membered heterocycloalkyl, Ce-Cio aryl, 5- to
10-membered heteroaryl, -(Ch-Cs alky)-(Cs-Cs cycloalkyl), (Ci-Cs alky}-(3- to 8~-membered
heterocycloalkyl), ~(Ci-Cs alkyD-{Ts-Cio aryl), or «{(C1-Cs alkyl}-(5- to 10-membered heteroaryl)
is optionally substituted with one or more R

each R* independently is halogen, cyano, oxo, OH, ORA! NH,, NHRAL N(RA,, (=N)RAL
C1-Cs alkyl, Co-Cg alkenyl, $-Co alkynyl, Ci-Cs alkoxy, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloaikyl, Cs-Cio aryl, or 3- to 10-membered heteroaryl, wherein the C-Cs alkyl, (-Cs
alkenyl, Co-Cs alkynyl, C1-Cs alkoxy, T3-Cs eycloalkyl, 3- to &-membered heterocycloalkyl, Ce-
Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one or more R*Y;

each R*' independently is halogen, cyano, oxo, OH, OR?, NH, NHR™, N{R*),
C(=ORM, C1-Cs alkyl, Co-Cs alkenyl, (3-Cg alkynyl, C1-Ce alkoxy, Cs-Cs cycloalkyl, 3- to 8-
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membered heterocycloalkyl, Cs-Cio arvi, or 5- to 10-membered heteroaryl, wherein the Ci-Cs
alkvl, C:-Cs alkenyl, Co-Cs allvnyl, Ci-Cs alkoxy, C3-Cs cvcloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one
or more R*; and

each R independently is halogen, cyano, OH, NH,, N(R*y, C(=0R?, C1-Cs alkyl, Ca-
Cs alkenyl, or Cr-Ce alkynvl,

wherein R 15 €1-Cs alkyl, C2-Cs alkenyl, or Cr-Cs alkynyl.

4. The compound of claim 1, being of Formula (1)

()

an isomer thereof, or a pharmaceutically acceptable sali thereof, wherein:

Xis CR% or N;

R¥ is H, halogen, cyano, oxo, OH, Ci-Cs alkyl, €2-Cs alkenyi, Cr-Cs alkynyl, or €1-Cs
alkoxy, wherein the C1-Cs alkyl, Co-Cs alkenyl, {2-Cs alkynyl, or Ci1-Ce alkoxy 15 optionally
substituted with one or more halogen, cyans, oxo, or OH;

Wis N or CRVE

RY!is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl;

W2 is N or CRY%;

RY? is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl, wherein the C1-Cs alkyl,
Cr-Cs atkenyl, or Co-Ce alkynyl is optionally substituted with one or more halogen;

W is N or CRW?;

R™3 is H, halogen, C1-Cs alkyl, C2-Cs alkenyl, or C-Cs alkynyl;

WHis N or CRW,

R¥*1is H, halogen, C1-Cs alkyl, C-Cs alkenyl, C2-Cs alkynyl, or 8{C-Cs atkyl);

R!is H, C1-Cs alkyl, C-Cs alkenyl, C2-Cs alkyuyl, C1-Cs alkoxy, C3-Cs cycloatkyl, 3- to
8-membered heterocycloalkyl, Ce-Cio arvl, or 3~ to 10-membered hetercaryl, wheren the C-Cs

albyl, Cr-Cs alkenyl, C:-Cs alkynyl, Ci-Cs alkoxy, C2-Cy cycloalkyl, 3- to 8-membered

R
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heterocycloaikyl, Cs-Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one
or more R

each R’ independently is halogen, cyano, oxo, OH, NH,, NHO(=0)Y0{C1-Ce alkyl), N(Ci-
Cs atkyly, O1-Ce alkyl, C2-Cs alkenyl, Co-Cs alkynyl, Ci-Cs alkony, Cs-Cs cycloalkyl, 3- to &-
membered heterocycloalkyl, Ce-Cio aryl, or 5- to 10-membered hetercaryl;

R?is H, cyane, oxo, OH, C1-Cs alkyl, C3-Cs alkenyl, C:-Cs alkynyl, or C1-Cs alkoxy;

X' s SNRMLE LCEOINRME D NRIICEQ)-F, SNRMCEOHO-F, NRIIN=C-F) -
NRMCENH-*, -NRYCENHNR - NRYCEOINRY - -S(=0HpNR * or -NRY§(=0)-#,
wherein * denotes attachment to A;

RX is H, S(=01R™M* C1-Cs alkyl, C-Cs alkenyl, Co-Ce alkynyl, C1-Cs atkoxy, 3-Cs
cycloalkyl, 3- to 8-membered heterocycloalkyl, Ce-Cio aryl, or 5- to 10-membered heteroarvl,
wherein the Ci-Cs alkyl, Co-Cs alkenyl, C2-Cs alkynyl, Ci-Co alkoxy, C3-Cg cycloalkyl, 3- to §-
membered heterocycloalkyl, Ce-Cio aryl, or 3- to 10-membered heteroaryl is optionally substituted
with one or roore R¥i2,

each R*¥ independently is hatogen, C1-Cs alkyl, or 3- to §-membered heterocycioalkyl,
wherein the $-Cs alkvl, or 3- to 8-membered heterocveloalkyl s optionally substituted with one
or more halogen;

A 18 C1-Cs alkyl, Cs-Ce eveloalkyl, 3~ to 8-membered heterocycloalkyl, Co-Cro aryl, 3- 1o
10~-membered hetercaryl, ~(Ci-Ce alky)-{T3-Ca cycloalkyl), «{Ci-Cs alkyD-(3- to 8-membered
heterocycloalkyl), ~(Ci-Ce alkyD-(Co-Cio aryl), or ~{C-Co alkyvl)-(5~ to 10~-membered hetercaryl),
wherein the Ci-Cs alkyl, C5-Cs cycloalkyl, 3- to 8-membered heterocycloalkyl, Ce-Cio aryl, 5- to
10-membered heteroaryl, -(Ch-Cs alky)-(Cs-Cs cycloalkyl), (Ci-Cs alky}-(3- to 8~-membered
heterocycloalkyl), ~(Ci-Cs alkyD-{Ts-Cio aryl), or «{(C1-Cs alkyl}-(5- to 10-membered heteroaryl)
is optionally substituted with one or more R

each R* independently is halogen, cyano, oxo, OH, ORA! NH,, NHRAL N(RA,, (=N)RAL
C1-Cs alkyl, Co-Cg alkenyl, $-Co alkynyl, Ci-Cs alkoxy, C3-Cs cycloalkyl, 3- to 8-membered
heterocycloaikyl, Cs-Cio aryl, or 3- to 10-membered heteroaryl, wherein the C-Cs alkyl, (-Cs
alkenyl, Co-Cs alkynyl, C1-Cs alkoxy, T3-Cs eycloalkyl, 3- to &-membered heterocycloalkyl, Ce-
Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one or more R*Y;

each R*' independently is halogen, cyano, oxo, OH, OR?, NH, NHR™, N{R*),
C(=ORM, C1-Cs alkyl, Co-Cs alkenyl, (3-Cg alkynyl, C1-Ce alkoxy, Cs-Cs cycloalkyl, 3- to 8-
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membered heterocycloalkyl, Cs-Cio arvi, or 5- to 10-membered heteroaryl, wherein the Ci-Cs
alkvl, C:-Cs alkenyl, Co-Cs allvnyl, Ci-Cs alkoxy, C3-Cs cvcloalkyl, 3- to 8-membered
heterocycloalkyl, Cs-Cio aryl, or 5- to 10-membered heteroaryl is optionally substituted with one
or more R*; and

each R independently is halogen, cyano, OH, NH,, N(R*y, C(=0R?, C1-Cs alkyl, Ca-
Cs alkenyl, or Cr-Ce alkynvl,

wherein R* is €1-Cs alkyl, {2-Cs alkenyl, or C2-Ce alkynyl.

(i

The compound of any one of the preceding claims, wherein:
Ww'is CRW;

R™'is H, halogen, or C1-Cs alkyl;

W2is N or CRV

RW™? is H, halogen, or C1-Cs alkyl;

W is N or CRW?:

RY* s H, or halogen;

W*is N or CRV

R™4 s H, or halogen;

Riis H, or Ci-Ce alkyl, wherein the Ci-Cs alkyl is optionally substituted with one or more

each R™ is cyano;

R? is H, or cyano;

X g SNREL* LCEOINRYLE ) NREC(=0)-*, or -NREC(=NH)-*, wherein * denotes
attachment {0 A;

R is H;

A 13 Co-Cro aryl, 5- to 10-membered heteroaryl, (Ui-Ce alkyl}-(3- to 8-membered
heterocycloalkyl), or «{C1-Ce alkyl3-(5- to 10-membered heteroaryl), wherein the Co-Cio aryi, 5-
io 10-membered heteroaryl, -{(Ci-Cs alkyl}-(3- to 8-membered heterocycioalkyl), or «(C1-Cs alkyl)-
(5- to 10-membered heteroaryl) is optionally substituted with one or more R”;

each R” independently is halogen, OH, ORY NHR*!, N(R*"),, C)-Ce alkyl, Ci-Cs alkoxy,
or {5-Cs cycloalkyl, wherein the C1-Cs alkyl, C1-Cs alkoxy, or Ci-Cg cycloalkyl is optionally

substituted with one or more R*;
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each R*! independently is halogen, cyane, oxo, OH, OR* NH., or C:i-Co alkyl, wherein
the (1-Cs alkyl is optionally substituted with one or more R*; and

each R** independently is halogen, OH, or C1-Cs alkyl.

6. The compound of any one of the preceding claims, wherein R’ is H, Ci-Cs alkyl, C2-Cs
alkenyl, Cr-Cs alkynyl, or C1-Ce alkoxy, wherein the Ci-Cs alkyl, Co-Cs alkenyl, C2-Cs atkynyl,

or £1-Cs alkoxy is optionally substituted with one or more R'%.

3

The compound of any one of the preceding claims, wherein R'? is ¢yano.

8. The compound of any one of the preceding claims, wherein R? is H or cyano.
9. The compound of any one of the preceding claims, wherein R’ is H or cyano.
10. The compound of any one of the preceding claims, wherein X! 1s -NRX\-* _NR*C(=0)-

* C(=0)NRMA o NRMIC(=NH)-*, wherein * denotes attachment to A,

11 The compound of any one of the preceding claims, wherein R* is H or C-Cs alkyl

optionally substituted with one or more R*®

12. The compound of any one of the preceding clatms, wherein R*! 15 halogen, C1-Cs alkyl,
or 3- to B-membered heterocycloalkyl, wherein the Ci-Cs alkyl, or 3- to 8-membered

heterocycloalkyl 15 optionally substituted with one or more halogen.

13. The compound of any one of the preceding claims, wherein A 18 Cs-Cho aryl, 5- to 10-
membered heteroaryl, -(C1-Cs alkyl-(5- to 10-membered heteroarvly, or «{(C1-Cs alkyl}-(3- 1o 12~
membered heterccycloalkyly, wherein the Co-Cio aryl, 3~ to 10-membered hetercaryl, «(Ci-Cs
alkyl3-(5- to 10~-membered heteroaryl}, or ~{C1~Ce alky)-{3- to 12-membered heterocycloalkyl} s

optionally substituted with one or more R
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14. The compound of any of the preceding claims, wherein R* is halogen, cyano, OH, O(R),
NHRA N(RM Y, C1-Cq alkyl, Ci-Cs alkoxy, or C3-C o cycloalkyl, wherein the (1-Cs alkyl, Ci-Cs

alkoxy, or C:-Ciz cyeloalkyl is optionally substituted with one or more R

18, The compound of any of the preceding claims, wherein R*! is halogen, cyano, oxo, (OH,

ORM NH», or Ci-Cs alky! optionally substituted with one or more R,

16. The compound of any of the preceding claims, wherein R** is halogen, OH, or C1-Cs alkyl.
17. The compound of any of the preceding claims, wherein the compound is of Formula (I-a),

(I-b}, (I-¢), (i-d}, (I-e), or {I-f):

(I-¢)
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W‘}‘“W?WZ ;
(1-e)
NC /E\E / Q\R‘
o x“\\ﬂ/wl\ S iN
W |
(-f)

or a pharmaceutically acceptable salt or sterecisomer thereof.

18, The compound of any of the preceding claums, wherein the compound 1s of Formula (I-g),

(i"h}r (Ll)~ (i'j)a (H“k)» (i'nv (E“nll é\I-n\’v (E"O)‘, (1'}’3}3 ’(I“QL (I-I’), (I"“’) or (I"i)
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or 3 pharmaceutically acceptable salt or stereoisomer thereof

19 The compound of any of the preceding claims, wherem the compound 1s of Formula (I~u),

{I-v}, (I-wy, or (I-x):
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(-}

or a pharmaceutically acceptable salt or steresisomer thereof.

20. The compound of any of the preceding claims, wherein the compound is selected from
the compounds described in Table I or Table I, or a pharmaceutically acceptable salt or

sterenisomer thereof

21. A pharmaceutical composition comprising the compound of any one of the preceding

claims and one or more pharmaceutically acceptable carriers or excipients.

22. A method of treating or preventing cancer in a subject the method comprising

administering to the subject a compound of any one of the preceding claims.

23 The compound of any one of the preceding claims for treating or preventing cancer in a
subject.
24, Use of the compound of any one of the preceding claims in the manufacture of a

medicament for treating or preventing cancer in a subject.

2s. The method, compound, or use of any one of the preceding claims, wherein the cancer is

characterized by at least one oncogenic muiation in the BRAF gene.
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26 The method, compound, or use of any one of the preceding claims, wherein the cancer is

characterized by at least one oncogenic variant of B-Raf.

27. The method, compound, or use of any one of the preceding claims, wherein the subject has

at least one oncogenic mutation in the SRAF gene.

28 The method, compound, or use of any one of the preceding claims, wherein the subject has

at least one tumor and/or cancerous cell that expresses an oncogenic vartant of B-Raf.

29 The method, compound, or use of any one of the preceding claims, wherein the oncogenic

mutation 18 a class 1, a class I or a class I mutation.

30, The method, compound, or use of any one of the preceding claims, wherein the oncogenic

variant of B-Raf can be any of the B-Raf variants put forth in Table 1h.

31. The method, compound, or use of any one of the preceding claims, wherein the canceris a
hematological cancer, solid cancer, melanoma, breast cancer, head and neck cancer,
esophagogasiric cancer, stomach and small intestine cancer, lung cancer, mesothelioma,
hepatobiliary cancer, pancreatic cancer, kidney cancer, colorectal cancer, endometnial cancer,
cervical cancer, ovarian cancer, bladder cancer, prostate cancer, soft tissue sarcoma, CNS and
brain cancer, thyroid cancer, non-small cell hung cancer (NSCLC), colorectal cancer, melanoma,
thyroid cancer, histiocytosis, small bowel cancer, gastromntestinal newrcendocrine cancer,
carcinoma of unknown primary, non-melanoma skin cancer, prostate cancer, gastric cancer, non-

Hodgkin's lymphoma, papillary thyroid carcinoma or ghoblastoma.



