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QUINOXALINE DERIVATIVES AND USES THEREOF

RELATED APPLICATIONS
[0001] The application claims priority to, and the benefit of, U.8. Provisional Application Nos.
63/146,312, filed on February 3, 2021, 63/223,255, filed on July 19, 2021, and 63/242,260, filed
September 9, 2021, the contents of each of which are incorporated herein by reference in their
entirety.
BACKGROUND

FGFR2Z and FGFR3 respectively, have been associated with several different types of cancers. A
variety of different inhtbitors for FGFR2 and/or FGFR3 have been developed for the treatment of
cancer, including FDA-approved drugs such as erdafitinib and pemigatinib. However, existing
inhibitors exhibit a variety of flaws that limit their effectiveness in the clinical. First, some of the
existing inhibitors target only FGFR2 and fail to inhibit FGFR3, limiting their ability to treat
certain types of cancers. Additionally, several of the existing inhibitors also target FGFR1, leading
to dose-limiting toxicities such as hyperphosphatemia. Finally, following administration of some
exigting inhibitors, many patients develop additional mutations in FGFR2 and/or FGFR3, referred
to as gatekeeper mutations, that results in resistance to the existing inhubttors. Thus, there is a long-
felt need n the art for new therapies that specifically target FGFR2 and FGFR3. The present
disclosure provides compositions and methods for preventing or treating cancer mn patients with
overexpression of and/or oncogenic mutations in FGFR2 and/or FGFR3, aond the FGFR2 and/or
FGFRS.

SUMMARY
[0003] In some aspects, the present disclosure provides a compound of Formula (I'):
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or a pharmaceutically acceptable salt or sterecisomer thereof, wherein:
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each =w== independently represenis a single bond or a double bond;

nisorl;

W1 is C(RYY) when connected to one double bond and one single bond, N(R"!} when
connected 10 two single bonds, or N when connecied 1o one double bond and one single bond;

RWYis H, C1-Cs alkyl, or -S(=0)-(C1-Cs alkyl);

W is C{RY?) when connected to one double bond and one single bond, N{RY?} or O
when connected to two single bonds, or N when connected to one double bond and one single
bond;

RW™2is H, C1-Cs alkyl, or -S{=0)2-(C1-Cs alkyl);

Wis C or N;

Wis CRY or N;

RW4 is H, halogen, cyano, Ci-Cs alkyl, or -S{=0):-(C1-Cs alkyl);

Wois CRW Y or N;

RW3 is H, halogen, cyano, Ci-Cs alkyl, or -S{=0):-(C1-Cs alkyl);

Weis C(RW®) when connected to one double bond and one single bond, N(RV®) when
connected to two single bonds, or N when connected to one double bond and one single bond;

RW6 is H, halogen, cyano, C1-Cs alkyl, C1-Cs alkoxyl, Ci-Ce haloalkyl, or -S(=0}:-(C1-Cs
alkyly;

Xlis Cor N;

X2 is N, O, or C(R*?);

R*? 15 H or C1-Cs alkyl;

X¥is N, O, or C(R™Y;

R* is H or C1-Cs alkyl;

R3 is H, halogen, cyano, NHz, -NH(C1-Cs alkyl}, -NHCEONWC1-Cs haloalkyl), -
NHCEO(C1-Cs allkyly, N(Cr-Cs alkyl), -8(=0)2-(Ci-Cs alkyl), -C(=0H, -C(=0}C1-Cs
alkyl}y, ~C{E=0Y(Ci1-Ce alkyly, Ci1-Cs alkyl, C2-Cs alkenyl, Co-Cs alkynyl, C1-Cs alkoxy, Cs-Caz
cycloalkyl, Cs-Ciz cycloalkenyl, 3~ to 12-membered heterocycloalkyl, 3- to 12-membered
heterocycloatkenyl, Ce-Cio aryl, or 5- 1o 10-membered heteroaryl, wherein the ~-NH{C1-Cs alkyl),
~NHCEOYC-Cs haloalkyl), -WNHC{=OYO(Ch-Ce alkyl), N(Ci-Ce alkyl)a, -8(=0)2-{C1-Cs alkyl},
~C(E=0H, -CEONCH-Cs alkyl), ~C(=0)0(Ci1-Cs alkyly, C1-Cs alkyl, C2-Co alkenyl, C2-Cs

alkynyi, Ci1-Ce alkoxy, C:-Cia cycloalkyl, C3-Ci cycloalkenyl, 3- to 12-membered
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heterocyeloalkyl, 3- to 12-membered heterocycloalkenyl, Ce-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 -NH(Ci-Cs alkyl), -
NHCEOO(C1-Cs alkyl), N(Ci-Ce alkyly, -S(=0p-{Ci-Ces alkyl), -C(=0)}Ci-Ces alkyl), -
C(E=O(Cr-Ce alkyly, Ci-Co alkeyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-Co alkoxy, Cs-Ciz cycloalkyl,
3- to 12-membered heterocyeloalkyl, Ce-Cro aryl, or 5- to 10-membered hetercaryl, wheremn the
NHC(=0)YO(C1-Co alkyl) 15 optionally substituted with one or more halogen;

R® is H, halogen, cyano, or C1-Cs alkyl;

RS is H, halogen, cyano, or Ci-Cs alkyl;

Y is absent, Ci-Co alkyl, C2-Cs alkenyl, or C1-Cs alkoxyl, wherein the Ci-Cs alkyl, C2-Co
alkenyl, or C1-Cs alkoxvl is optionally substituted with one or more halogen, oxo, cvane, -OH,
NHa, -NH(Ci-Co alkyD)-OH, Ci-Cs alkyl, C-Cs alkenyl, Ci1-Cs alkoxyl optionally substituted
with —{C1-Cs alkyiq{Ce-Cio aryl), or C3-Ciz cycloalkyl;

Z 18 absent, H, C3-Ciz cycloalkyl, Ci3-Cin cycloalkenyl, 3- to 12-membered
heterocycloalkyl, 3- to 12-membered heterocycloalkenyl, Ce-Cro aryl, or 5- to 10-membered
heteroaryl, wherein the Cs5-Ci2 cycloalkyl, Cs3-Ciz cycloalkenyl, 3- to 12-membered
heterocycloalkyl, 3~ to 1Z-membered heterocycloalkenyl, Cs-Cio aryl or 5- to 10-membered
hetercaryl, 1s optionally substituted with one or more R%;

each R? independently is oxo, halogen, cyano, -OH, =NRZ? NH:, NHRZ% NH(C:-Cs
alkyly, N(C1-Cs alkyl), -S(C1-Cs alkyl), -S(=0)(=NR?*}-(C1-Cs alkyl}, -S(=0)-(C1-Cs alkyl), -
S(=0Y2-{C2~Cs alkenyl}, -C(=0)(3~ to 12-membered heterocycloalkyl), ~-C(=0)NH{1-Cs alkyl}, -
C(=0NR?, -C(=0)-(C1-Cs alkyl), -C(=0)-(C2-Cs alkenyl), -C{=0)-(C1-Cs alkoxyl), Ci-Cs alkyl,
Co-Cs  alkenyl, Co-Co alkynyl, Ci1-Cs alkoxyl, Cs-Ciz cycloalkyl, 3- to 12-membered
heterocycloalkyl, or 5- to 10-membered heteroaryl, wherein the NH{C:1-Ce alkyl), N{C1-Cs alkyl)a,
~S(=0n~(C1-Cs alkyl), ~-C{=0)-{C1-Cs alkyl}, -C{=0}{T2-Cs alkenyl}, C1-Ce alkyl, C2-Cp alkenyl,
Ca-Co alkynyl, C1-Cs alkoxyl, C3-Ciz cveloalkyl, 3- 1o 12-membered heterocycloalkyl, or 5-t0 10-
membered heteroaryl is optionally substituted with one or more R*%;

each R* independently is H, oxo, halogen, cyano, -OH, NH2, NH(C1-Cs alkyl), N(C1-Ce
allkylys, -8(E=00R-(Ci-Cs alkyl}, -C(=0)-(C1-Cs alkyl), ~-CE=0Y-(Cr-Cs alkenyly, Ci-Co alkyl, C2-Cs
alkenyl, C2-Ce alkynyl, C1-Co alkoxvl, C3-Ciz cvcloalkyl, or 3- to 12-membered heterocycloalkyl,

wherein the NH(Ci-Cs alkyl), N(Ci-Cs alkyl)s, ~8(=0)2-(C1-Cs alkyl), -C(=0)-(C1-Cs alkyl), -
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C(=-(Ca-Cs alkenvl), Ti-Ce alkyl, Co-Co alkenyl, Cr-Cs alkvnyl, Ci1-Cs alkoxyl, C;-Ciz
cycloalkyl, or 3- to 12-membered heterocycloalkyl is optionally substituted with one or more R*Y;
and

each R® idependently is oxo, halogen, cyano, -OH, NHz, NH(Ci-Cs alkyl), N(C1-Cs
alkyly, -S(=0)-(C1-Co alkyl), ~-C(=0)-{C1-Co alkyl), ~-C{(=0}-(Ca-Co alkenvl), Ci-Co alkyl, Co-Co
alkenyl, C2-Cs alkynyl, or C1-Cs alkoxyl

[0004] In some aspects, the present disclosure provides compound of Formula (I}

/ WB@w‘i

lwum
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(D
or a pharmaceutically acceptable salt or stereotsomer thereof, wherein:
each ===z independently represents a single bond or a double bond;
nisOor1;

W!is C(RW') when connected to one double bond and one single bond, N(RY'} when
connected to two single bonds, or N when connected to one double bond and one single bond;

R¥tis H, C;-Cs alkyl, or -S(=0}:-(C1-Cs alkyl);

W2 1s C(R™?) when connected to one double bond and one single bond, N{R"?) when
connected to two single bonds, or N when connected to one double bond and one single bond,;

RW2 15 H, C1-Cs alkyl, or -S(=0)2-(C1-Cs alkyl);

Wois Cor N;

X'is CorN;

X?%is N, O, or C(R*%;

R*? is H or C1-Cs alkyl;

X*is N, O, or C(R®);

R* is H or C1-Cs alkyl;

R! is H, halogen, cyano, or C1-Cs alkyl,

R? is H, halogen, cyano, or C1-Ce alkyl;
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R is H, halogen, cyano, or Ci-Cs alkyl;

R*is H, halogen, cyano, or C1-Cs alkyl;

Y is absent or C1-Us alky] optionally substituted with one or more oxo or ~OH;

Z s H, C5-Cs cycloalkyl, or 3- to 8-membered heterocycloalkyl, wherein the C3-Cs
cycloalkyl or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R%,

each R? independently is oxo, halogen, cyano, -OH, NH), NH(C:i-Cs alkyl), N{Ci-Cs
alkyBz, -S(=0)2-(C1-Ce alkyl), -C(=0)(C1-Ce alkyl), ~-C(=0}-(C2-Cs alkenyl), Ci-Ce alkyl, C2-Cs
alkenvl, Co-Co alkynyl, Ci-Cs alkoxyl, Ti-Cs cycloalkyl, or 3- to 8-membered heterocycloalkyl,
wherein the NH(C1-Ce alkyl), N(C-Co alkyl), -S(=0)-(C1-Cs alkyl), -C(=0)-(Ci1-Cs alkyl), -
CEOC-Co alkenyl), Gi-Co alkyl, Co-Ce alkenyl, Cr-Cs alkynyl, Ci-Coe alkoxyl, Ci:-{s
cycloalkyl, or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R,

each R* independently is oxo, halogen, cyano, -OH, NH2, NH(Ci1-Cs alkyl), N(Ci-Cs
alkyty, -S(=0)2-(C-Cos alkyl), -C(=0)~(C:-Cs alkyl), ~-C{(=0)-(Cz2-Cs alkenyl), C1-Cs alkyl, C2-Cs
alkenyl, C2-Cs alkynyl, C1-Cs altkoxyl, C3-Cs cycloalkyl, or 3- to 8-membered heterocycloalkyl,
wherein the NH{C:1-Cs alkyl), N(Ci1-Ce alkyl), -8(=0):-C1-Cs alkvl), -C(=0)}-(Ci1-Cs alkyl), -
C(=0)-(C2-Ces alkenyl), Ci-Cs alkyl, C2-Ce alkenyl, C:-Ce alkynyl, Ci-Cs alkoxyl, Ci:-Cs
cycloalkyl, or 3- to 8-membered heterocycloalkyl! is optionally substituted with one or more R?%;
and

each R? independently is oxo, halogen, cyano, -OH, NHz, NH(C1-Cs alkyl), N(C:i-Cs
alkylyz, -S(=0)-(Ci-Cs alkyl}, ~-C(=0)-(C1-Cs alkyl), -C(=0}-(Co-Cs alkenyl), Ci~Cs alkyl, Co-Cs
alkenyl, C2-Cs alkvnyl, or C1-Cs alkoxyl.
[0005] In some aspects, the present disclosure provides an wsotopic derivative of a compound
described hersin.
[0006] In some aspects, the present disclosure provides a method of preparing a compound
described herein.
[0007] In some aspects, the present disclosure provides a pharmaceutical composition comprising
a compound described herein and one or more pharmaceutically acceptable carriers or excipients.
[0008T In some aspecis, the present disclosure provides a method of treating or preventing cancer
in a subject, the method comprising administering to the subject a therapeutically effective amount
of a compound described herein.

[0009] In some aspects, the present disclosure provides a compound described herein for treating

s



WO 2022/170122 PCT/US2022/015353

or preventing cancer in a subject.
(0010} In some aspects, the present disclosure provides a use of a compound described herein in
the manufacture of a medicament for treating or preventing cancer inn a subject.
[0011] 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 include the plural unless the context clearly
dictates otherwise. Although methods and materials similar or equivalent to those described herein
can be used in the practice or testing of the present disclosure, suitable methods and matenials are
described below. All publications, patent applications, patents and other references mentioned
herein are mcorporated 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 maternials, methods and examples are illustrative only and are not
mtended to be limiting. In the case of conflict between the chemical structures and names of the
compounds disclosed herein, the chemical structures will conirol.
[0012] Other features and advantages of the disclosure will be apparent from the following
detailed description and claims.

DETAILED DESCRIPTION
Compounds of the Present Disclosure

[0013] To some aspects, the present disclosure provides a compound of Formula (')

XZ

P oy,
Y ey |
VAR

)

or a pharmaceutically acceptable salt or sterecisomer thereof, wherein:

each ===z independently represents a single bond or a double bond;

nisDorl;

W is C(RYY) when connected to one double bond and one single bond, N(RV!) when
connected to two single bonds, or N when connected 1o one double bond and one single bond;

RWHis H, C1-Cs alkyl, or -8(=0)-{C1-Cs alkyl);

6
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W? is C(R%Y?) when connected to one double bond and one single bond, N(R%?) or O
when connected to two single bonds, or N when connected to one double bond and one single
bond;

RW2is H, Ci-Cs alkyl, or -8(=0)-(C1-Cs alkyl);

W3 is Cor N;

W*is CRWYY) or N;

R%% is H, halogen, cyano, C1-Cs alkyl, or -S{(=0}2-(C1-Cs alkyl);

W3is CRY )y or N

RW™? is H, halogen, cyano, C1-Cs alkyl, or -S(=0}-(Ci-Cs alkyl);

Wis C(R™) when connected to one double bond and one single bond, N(R¥®) when
connected to two single bonds, or N when connected to one double bond and one single bond;

RW¢is H, halogen, cyano, Ci-Cs alkyl, C1-Cs alkoxyl, C1-Cs haloalkyl, or -8S(=0}:-(Cs-Cs
alkyl);

X'is CorN;

X2is N, O, or C(R¥?);

R*? s H or C1-Ce alkyl;

X3 s N, Q, or C(R®):

R*® s H or C1-Cs alkyt;

R? is H, halogen, cyano, NHz, -NH(C1-Cs alky!), -NHC(=0)}C1-Cs haloalkyl), -
NHC(=0)Y0(C1-Cs alkyl), N(C1-Cs alkyl)z, ~-S(=0)~(Ci-Cs alkyl), -C(=0H, -C(=0)}{C1-Cs
alkyl), ~-C(=M0(Ci-Ce alkyl), C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C1-Cs alkoxy, C2-Ci2
cycloalkyl, C3-Ci cycloalkenyl, 3- to 12-membered heterocycloalkyl, 3- to 12-membered
heterocycloalkenyl, Ce-Cio aryl, or 5~ to 10-membered heteroaryl, wherein the -NH(C:-Ce alkyl},
~-NHC(=0)Ci-Ce haloalkyly, -NHCEOYO(Ci-Cs alkyly, N(C1-Cs alkyl)e, ~S(=00~(C1-Cs alkyl),
~CEOMH, -CE=ONHC-Ce alkyl), -CEO0(C1-Cs alkyl), Ci-Cs alkyl, C2-Cs alkenyl, C2-Ce
alkynyl, Ci-Cs alkoxy, Cs~C oycloalkyl, Cs-Co cycloatkenyl, 3~ to 12-membered
heterocycloalkyl, 3- to 12-membered heterocycloalkenyl, Cs-Cio aryl, or 5- to 10-membered
heteroaryl, is optionally substituted with one or more R™;

each R* independently is halogen, cvano, oxo, -OH, NH: -NH{C:i-Cs alkyl), -
NHC(=O0YXHCi-Cs alkyl}, N(Ci-Cs alkyl), -SE=02-(Ci-Ce alkyl), -C(=0X¥Ci-Cs alkyl), -
CEOYO(C1-Ce alkyl), Ci-CUs alkyl, C2-Cs alkenyl, Ca-Co alkynyl, C1-Us alkoxy, Ca-Ciz eycloalkyl,
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3~ to 12-membered heterocycloalkyl, Coe-Cro aryl, or 5- to 10-membered hetercaryl, wherein the
NHCEGYO(C1-Ce alloyl) 1s optionally substituted with one or more halogen;

R’ is H, halogen, cyano, or Ci-Cs alkyl;

R®is H, halogen, cyano, or Ci-Cs alkyl;

Y is absent, Ci-Cs alkyl, Ca-Cs alkenyl, or Ci-Us alkoxvl, wherein the C-Cs alkyl, C2-Cs
alkenvl, or Ci1-Cs alkoxyl is optionally substituted with one or more halogen, oxo, cyano, -OH,
NHy, -NH{C1-Ce alky13-OH, Ci1-Co alkyl, £3-Cs alkenyl, C1-Cs alkoxyl optionally substituted
with —(Ci-Co alky D Co-Croaryl), or Cs5-Ciz cycloalkyl;

Z 18 absent, H, Cs-Cix cycloalkyl, 5-Ciz cveloalkenyl, 3- to  12-membered
heterocycloalkyl, 3- to 12-membered heterocycloalkenyl, Co-Cro aryl, or 5- to 10-membered
heteroaryl, wherein the C:-Ci1z eycloalkyl, C-Cix cycloalkenyl, 3- to  12-membered
heterocycloalkyl, 3- to 12-membered heterocvcloalkenyl, Cs-Cio aryl or 5~ to 10-membered
heteroaryl, is optionally substituted with one or more R%;

each RZ independently is oxo, halogen, cyano, -OH, =NR? NH,, NHR®® NH(C:-Cs
alkyl), N(C1-Cs alkyl)z, -8$(C1-Cs alkyl), -S(=0}=NRZ-(C1-Cs alkyl), -S(=0n-(C1-Cs alkyl), -
S(=032-{Co-Cs alkenyl), -C(=0)(3- to 12-membered heterocycloalkyl), -C(=0)NH{C1-Cs alky]), -
C{=0)NR? -C(=0)-(C1-Cs alkyl), -C(=0)-(C2-Cs alkenyl), ~-C(=0)-{C1-Cs alkoxyly, Ci-Cs alkyl,
Ca-Cs  alkenyl, C3-Co alkynyl, Ci-Cs alkoxyl, Cs-Ciz cycloalkyl, 3- to 12-membered
heterocycloalkyl, or 5- to 10-membered heteroaryl, wherein the NH{C:1~-Cs alkyl), N{C1-Cs alkyl)e,
-S(=0)-{C1-Cs alkyl), -C=0)-(C1-Cs alkyl), ~C(=0)-(Ca-Ce alkenyl}, C1~-Cs alkyl, C:-Cs alkenyl,
Co-Co alkynyl, Ci-Cs alkoxyl, Ca-Ciz eycloalkyl, 3~ to 12-membered heterocycloalkyl, or 5-10 10~
membered heteroary! is optionally substituted with one or more R%%,

each R* independently is H, oxo, halogen, cyano, ~-OH, NHz, NH(C1-Cs alkyl), N(C1-Cs
alkylyz, ~-S(=0)2~(C1-Ce alkyl), ~-C(=0)(C1-Cs alkyl), ~-C=0Y(Ca-Co alkenyt), Ci-Ce alkyl, C2-Ce
alkenyl, C2-Cs alkynyl, Ci-Cs alkoxyl, C3-Ciz cvcloalkyl, or 3~ to 12-membered heterocycloalkyl,
wherein the NBH{C1-Cs alkyl), N(Ci-Cs alkyl)s, -S(=0)~(Ci-Cs alkyl), -C(=0}~(Ci-Cs alkyly, -
C{=0)-{C2-Cs alkenyl), Ci-Cs alkyl, C:-Cs alkenyl, Co-Cs alkynyl, Ci-Ce alkoxyl, C3-Cu
cycloalkyl, or 3- to 12-membered heterocycloalkyl is optionally substituted with one or more R*;

and
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each R* independently is oxo, halogen, cyano, -OH, NHz, NH{C1-Cs alkyl), N(C1-Cs
alkyl)s, -8(=0)2-(C1-Ce alkyl), ~C(=0)-(C1-Cs alkyl), ~C(=0)-(C2-Cs alkenyl), Ci-Cs alkyl, C2-Cs
alkenyl, C2-Co alkynyl, or C1-Us alkoxyl.

[0014] In some aspects, the present disclosure provides a compound of Formula (1)

i
3 4
/X\ \ \WE R'i
N
N 4
ra \E;i';’:xﬁ R

ey

or a pharmaceutically acceptable salt or sterecisomer thereof, wherein:

each ===% independently represents a single bond or a double bond;

nisOorl;

W' is C(R™Y when connected to one double bond and one single bond, N{(RY') when
connected o two single bonds, or N when connected to one double bond and one single bond;

RWlis H, C1-Cs alkyl, or -S(=0)-(C1-Cs alkyl);

W is C{RW?) when connected to one double bond and one single bond, N(RY*) when
connected to two single bonds, or N when connected 1o one double bond and one single bond;

R%Y2 is H, C;-Cs alkyl, or -S(=0}:-(C1-Cs alkyl);

Wi is Cor N;

XlisCorN;

X2 is N, O, or C(R*?);

R*¥?is H or C1-Ce alkyl;

X35 N, O, or C(R™);

R® s H or C1-Cs alkyl;

R! is H, halogen, cyano, or Ci-Cs alkyl;

R? is H, halogen, cyano, or C:i-Cs alkyl;

R? is H, halogen, cyano, or Ci-Ce alkyl;

R* is H, halogen, cyano, or C1-Cs alkyl;

Y is absent or {1-Cs alkyl optionally substituted with one or more oxo or ~(OH;

3
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Z s H, Cs-Cs cyeloalkyl, or 3- to 8-membered heterocycloalkyl, wherein the C3-Cq
cycloalkyl or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R%;

each R? independently is oxo, halogen, cyano, -OH, NH;, NH(C:-Cs alkyl), N{(C1-Cs
alkyly, ~-8(=00-(Ci-Cs alkyl}, ~-C(=0)-(C1-Cs alkyl), -C(=03-(Ca-Cs alkenyly, Ci-Cs alkyl, C2-Cs
alkenvl, Cz-Cs alkynyl, Ci-Co alkoxyl, Cs-Ce cycloalkyl, or 3- to 8-membered heterocycloalkyl,
wherein the NH(Ci-Ce alkyl), N(Ci-Ce alkyl), -S(=0}2-(Ci-Cs alkyl), ~-C(=0)-(C1-Cs alkyl), -
C(=-(Co-Cs alkenyl), Ci-Cs abkyl, Cr-Ce alkenyl, C2-Coe alkynyl, Ci-Ce alkoxyl, C3-Ce
cycloalkyl, or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R%Y

each R* independently is oxo, halogen, cyano, -OH, NHz, NH(C1-Cs alkyl), N(Ci-Cs
alkyy, ~-S(=0)2-(Ci-Cs alkyl}, -C(=0)(Ci-Cs alkyl), ~-C(=0)-(C2-Cs alkenyl), Ci-Cs alkyl, C2-Cs
alkenyl, C2-Cs alkynyl, Ci-Cs alkoxyl, C5-Cs cycloalkyl, or 3- to 8-membered heterocycloalkyl,
wherein the NH(Ci-Cs alkyl), N(Ci-Cs alkyl), -S(=00<Ci-Cs alkyl}, -C(=0)-(Ci-Cs alkyl), -
CEO(Co-Ce alkenyly, Ci-Ce alkyl, Cr-Cs alkenyl, C:-Cs alkynyl, Ci-Cs alkoxyl, Cs-Csg
cycloalkyl, or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R,
and

each R? independently is oxo, halogen, cyano, -OH, NH2, NH(Ci-Cs alkyl), N(C1-Cs
alkyty, -S(=0)2-(C-Cs alkyl), ~-C(=0)~-(Ci-Cs alkyl), ~-C(=0)-(C2-Cs alkenyl}y, Ci-Cs altkyl, C2-Cs
alkenyl, Ci-Cs allynyl, or C1-Cs alkoxyl.
[0015] Tn some aspects, the present disclosure provides a compound of Formula (), or a
pharmaceutically acceptable salt or stereoisomer thereof, wherein:

each ==== independently represents a single bond or a double bond;

nis O

W!is C(RVY) when connected to one double bond and one single bond, N(RY') when
connected to two single bonds, or N when connected to one double bond and one single bond;

RV is H

W2 is C(RWY?) when connected to one double bond and one single bond, N(R%?) or O
when connected o two single bonds, or N when connected to one double bond and one single
bond;

R%?is H;

W3 s N;

Wwtis C(RWY;
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R%% is H or halogen;

W is C(R™);

R™’ is H or halogen;

Wis C(R™®) when commected to one double bond and one single bond, N(RY®) when
connected to two single bonds, or N when connected to one double bond and one single bond;

RW8is H or C1-Cs alkyl;

Xtis N;

X2 is C(R®%y;

R*? is H or C1-Cs alkyl;

X3 is CR®Y;

R 18 H or C1-Cs alkyl;

R*is H, halogen, cyano, NH:, NHC(=0)O(C1-Cs alkyl}, -S(=0h-(C1-Cs alkyl), -
C{(=0NCi-Cs alkyl, -C(=0YO(C-Co alkyl), Ci-Co alkyl, C2-Cs alkenyl, Cs3-Ci2 cycloalkyl, 3- to
1Z-membered heterocycloalkyl, 3- to 12-membered heterocycloalkenvl, or 5- to 10-membered
heteroaryl, wherein the NHC{(=0)Y{(C1-Cs alkyl), -S(=00-(C1-Cs alkyl}, -C(=0}C1-Cs alkyl}, -
C{=0YO(C1-Cs alkyl), Ci-Cs alkyl, 3- to 12-membered heterocycloalkyl, 3- to 12-membered
heterocycloalkenyl, or 5- to 10-membered heteroarvl, is optionally substituted with one or more
Ri=

each R* independently is halogen, oxo, NHC(=0)YO(C1-Cs alkyl), -S(=00-(C:1-Cs alkyl),
C{=0XC1-Cs alkyl), -CEOYO(C-Ce alkyly, Ci-Cs alkyl, or C2-Cs alkenyl, wherein the -
NHCE=OYO{Ci1-Cs alkyl), ~-S{=00-(Ci-Co alkyl), ~-C{=0}C:1-Cs alky), ~-C(=OY3{Ci-Cs alkyl), Ci~
Ce alkyl, or T2-Cs alkenyl 1s optionally substituted with one or more halogen;

R*is H or C1-Cs alkyl;

R® is H or halogen;

Y is absent, Ci1-Ce alkyl, Co-Cs alkenyl, or C1-Ce alkoxyl, wherein the C1-Ce alkyl, C2-Ce
alkenyl, or Ci1-Cs alkoxyl is optionally substituted with one or more halogen, oxo, cyano, -OH,
NHaz, Ci-Cs altkyl, C2-Cs alkenyl, C1-Ce alkoxyl optionally substituted with ~{Ci-Ce alky W Cs-
Croaryl), or Cs-Ciz cycloalkyl;

Z is absent, (Us-Cuz cycloalkyl, 3- to 12-membered heterocycloallkyl, 3~ to 12-membered

heterocycloalkenyl, Cs-Cio arvl, or 5- to 10-membered hetercaryl, wherein the Cs-Ciz cycloalkyl,
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3~ to 12-membered heterocycloalkyl, 3- to 12-membered heterocycloalkenyl, Cs-Cro aryior 5-to
10-membered heteroaryl is optionally substituted with one or more R¥;

each R? independently is oxo, halogen, -OH, =NR* NH;, NHR?% NH(C;-Ce alkyl), N(C-
Cs alkyl)a, -S(Ci-Cs alkyl), -SEOW=NRY-(C1-Cs alkyl), -S(=0)2~(C1-Cs alkyl), -S(=0)-(C2-Cs
alkenyl), -C(=0YNH(C1-Cs alkyl), -C(=0INR*, -C(=0}-(C1-Cs alkyl), -C(=0)-(C2-Cs alkenyl), -
C{E=O(Cr-Cs atkoxyly, C1-Cs alkyl, C-Cs alkenyl, Ci1-Cs alkoxyl, Cs-Ciuz cycloalkyl, 3- to 12-
membered heterocycloalkyl, or 5- 10 10-membered heteroaryl, wherein the NH{C1-Cs alkyl),
N(C1-Cs alkyl), -S(Ci-Cs alkyl), -SEOW=NRPY-(Cr-Cs alkyl), -S(=0)-(C1-Cs alkyl), -8(=0)z-
(C2-Cs alkenyl), -C(=OINH(Ci-Cs alkyl), -C(=O)NR# -C(=0)-(Ci-Cs alkyl}, -C(=0)}-{C2-Cs
alkenyl), ~-C(=0)~(C1-Cs alkoxyl), Ci-Cs alkyl, Ca-Us alkenyl, $i-Cs alkoxyl, U3-Chz cycloalkyl,
3- to 12-membered heterocycloalkyl, or 5- to 10-membered heteroaryl is optionally substituted
with one or more R%?;

each R% independently is H, oxo, halogen, cyano, ~-OH, NHz, NH(C-Cs alkyl), N(Ci-Cs
alkylys, ~S(=0-(C1-Cs alkyl), ~-C(=0)(C1-Cs alkyl), C1-Cs alkyl, C2-Cs alkenyl, C1-Cs alkoxyl,
Cs-Ci2 eycloalkyl, or 3- to 12-membered heterocycloalkyl, wherein the NH{C:-Cs alkyl), N{Ci-Cs
alkyhyz, ~S{(=0)-(C1-Cs alkyl}, -C(=0)-{Ci1-Ce alkyl), C1-Cs alkyl, Co-Co alkenyl, Ci1-Cs alkoxyl,
Cs-Ciz cycloalkyl, or 3- to 12-membered heterocycloaltkyl is optionally substituted with one or
more R?"; and

each R® independently is oxo, halogen, -OH.
[0016] In some aspects, the present disclosure provides a compound of Formula (I) or a
pharmaceutically acceptable salt or sterecisomer thereof, wherein:

each === independently represents a single bond or a double bond,;

nisdorl;

W!is C(RYY or N(R™1) when connected to two single bonds, or C or N when connected
to one double bond and one single bond;

RWig H, C1-Cs alkyl, or -8(=0)2-(C1-Cs alkyl);

W?is CRYY) or N(R™?) when connected to two single bonds, or C or N when connected
to one double bond and one single bond,

RY? is H, C1-Cs alkyl, or -S(=0)-(C1-Cs alkyl);

W3is Cor N;

XYis Cor N;

12



WO 2022/170122 PCT/US2022/015353

X*is N, O, or C(R*%);

R*? is H or C1-Cs alkyl;

X?is N, O, or C(R®);

R® is H or C1-Cs alkyl;

R!is H, halogen, cyano, or Ci-Cs alkyl;

R? is H, halogen, cyano, or C1-Cs alkyl;

R? is H, halogen, cyano, or Ci-Cs alkyl;

R*is H, halogen, cyano, or C1-Cs alkyl;

Y is absent or Ci-Cs alkyl optionally substituted with one or more oxo or ~-OH;

£ 18 (3-Cy cycloalkyl or 3- to 8-membered heterocycloalkyl, wherein the C5-Cs cycloalkyl
or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R%;

each R? independently is oxo, halogen, cyano, -OH, NHz, NH(C:-Cs alkyl), N(C:i-Cs
alkyty, -S(=0)2-(C-Cs alkyl), -C(=0)-(C:-Cs alkyl), ~-C{(=0)-(C2-Cs alkenyl), C1-Cs alkyl, C2-Cs
alkenyl, Cz-Cs alkynyl, C1-Cs altkoxyl, C5-Cs cycloalkyl, or 3~ to 8-membered heterocycloalkyl,
wherein the NH{C:1-Cs alkyl), N(Ci1-Ce alkyl), -8(=0):-C1-Cs alkvl), -C(=0)}-(Ci1-Cs alkyl), -
C(=0)-(C2-Ces alkenyl), Ci-Cs alkyl, C2-Ce alkenyl, C:-Ce alkynyl, Ci-Cs alkoxyl, Ci:-Cs
cycloalkyl, or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R%%,

each RZ independently is oxo, halogen, cyano, -OH, NH2, NH(C:1-Cs alkyl), N(C1-Cs
alkyl), -S(=0):-(C:-Cs alkyl}, ~-C(=0)-(C1-Cs alkyl), ~-C{(=0}-(Cs-Cs alkenvl), Ci-Cs alkyl, C2-Cs
alkenyl, C2-Cs alkyuovl, C1-Cs alkoxyl, Cs-Cs cycloalkyl, or 3~ to 8-membered heterocycloalkyl,
wherein the NH(C1-Cs alkyl), N(Ci1-Ce alkyl)e, ~-8(=0):2~-{C1-Cs alkyl), ~-C(=0)(C1-Cs alkyl), ~
C=M-(C2-Co alkenyl), Ci-Cs alkyl, Cx-Cs alkenyl, Cx-Ce alkynyl, Ci-Cs alkoxyl, C:-Cs
cycloalkyl, or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R?Y;
and

each R? mdependently is oxo, halogen, cyano, -OH, NHz, NH(C:i-Cs alkyl), N(C:1-Cs
alkyly, ~S8(=0)2~(Ci~Ce alkyl), ~C(=0)(Ci-Cs alkyl), ~C(=0)-(C2-Cs alkenyl), Ci~Ce alkyl, C2-Ce
alkenyl, C2-Cs alkynyl, or C1-Ce alkoxyl.
[0017] In some aspects, the present disclosure provides a compound of Formula () or a
pharmaceutically acceptable salt or sterecisomer thereof, wherein:

each === independently represents a single bond or a double bond;

nisOorl;



WO 2022/170122 PCT/US2022/015353

W' is C(R™Y or N(RY") when connected to two single bonds, or C or N when connected
to one double bond and one single bond;

RWbig H, C1-Cs alkyl, or -S(=0)~(C1-Cs alkyl);

W2 is CRWY?) or N(RY?) when connected to two single bonds, or € or N when connected
to one double bond and one single bond;

RW2is H, C1-Cs alkyl, or -S(=0)-(C1-Cs alkyl);

Whis Cor N;

X'is Cor N;

X*is N, O, or C(R*);

R* is H or Ci-Cs alkyl;

X%is N, O, or C(R™);

R™ is H or Ci-Cs alkyl;

R'!is H, halogen, cyano, or Ci-Cs alkyl;

R? is H, halogen, cyano, or C1-Cs alkyl;

R* is H, halogen, cyano, or C1-Cs alkyl;

R*is H, halogen, cyano, or C1-Cs alkyl;

Y 15 Ci-Us alkyl optionally substituted with one or more oxo or -OH;

Z 13 C3-Cs cycloalkyl or 3- to 8-membered heterocycloalkyl, wheremn the Ci-Cs cveloalkyl
or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more RZ;

each R? independently is oxo, halogen, cyano, -OH, NHz, NH(C:1-Cs alkyl), N(C1-Cs
alkyth, -S(=0)2-(C:-Cs alkyl), ~-C(=0)~(Ci~Cs alkyl), ~C(=0)-(C2-Cs alkenyl), Ci-Cs atkyl, C2-Cs
alkenyl, Cz2-Ce alkynyl, Ci-Cs alkoxyl, C3-Ce cycloalkyl, or 3- t0 8-membered heterocycloalkyl,
wherein the NH(Ci1-Ce alkyl), N(Ci-Ce alkylp, ~-S(=01-(Ci-Cs alkyl), ~C(=0)-(C1-Cs alkyl), -
CEO(C-Cs alkenyl), Ci1-Cs alkyl, CT2-Cs alkenyl, C2-Ce alkynyl, Ci-Cs alkoxyl, C:-Cs
cycloalkyl, or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R%%;

each R% independently is oxo, halogen, cyano, -OH, NH2, NH(C1-Cs alkyl), N(C1-Ce
allkyl)e, ~8S(=02-(Ci-Cs alkyly, ~-CEGY-(Ci-Cs alkyl), ~C(=03-(Ca-Cs alkenyl)y, Ci-Cs alkyl, C2-Cs
alkenyl, C2-Cs alkynvl, Ci-Ce alkoxyl, C3-Ce gycloaltkyl, or 3~ to 8-membered heterocycloalkyl,
wherein the NH(Ci-Ce alkyl), N(Ci-Ce alkyl)e, ~-S(=0}2-(Ci-Cs alkyl), -C(=0)-(C1-Cs alkyl), -
C(=0-(Ca-Co alkenyly, Ci-Ce alkyl, C2-Cs alkenyl, Ci-Ce alkynyl, Ci1-Cs alkoxyl, 5-Cs
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cycloalkyl, or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R
and

each R* independently is oxo, halogen, cyano, -OH, NHa, NH(C-Cs allyl), N(Ci-Ce
alkyly, ~-8(=00-(Ci-Cs alkyl}, ~-C(=0)-(C1-Cs alkyl), -C(=03-(Ca-Cs alkenyly, Ci-Cs alkyl, C2-Cs
alkenvl, Cz-Co alkynyl, or C-Cs alkoxyl.

Variables n, W, R”', W2, R%2, W, W, R"S, w3, R"?, W*, and R""

(0018} In some embodiments, each === independently represents a single bond or a double bond.
[0019] In some embodimentis, each === mdependently represents a single bond. In some
embodiments, each === independently represents a double bond.

[0020] In some embodiments, n 1s 0. In some embodiments, nis 1.

[0021] In some embodiments, W' is C(RY'} when connected to one double bond and one single
bond, N(R%¥') when connected to two single bonds, or N when connected to one double bond and
one single bond.

[0022] In some embodiments, W' is C(RY!) when connected to one double bond and one single
bond.

[0023] In some embodiments, W! is N(RW!) when connected to two single bonds.

[0024] In some embodiments, W' is N when connected to one double bond and one single bond.
[0025] Tn some embodiments, W is C(RY!) or N(RWH).

[0026] In some embodiments, W' is C(RY?). Tn some embodiments, W' is CH.

[0027] In some embodiments, W! is N(RW!). In some embodiments, W' is NF.

[0028] In some embodiments, W! is N(-8(=0)-(C1-Cs alkyl)). Tn some embodiments, W! is N(-
S(=0)-CHa).

[0029] In some embodiments, W!is N,

[0030] In some embodiments, RV is HL

[0031] In some embodiments, RY?! is C1-Ce alkyl or -S(=0)2-(C1-Cs alkyl).

[0032] In some embodiments, RV is C1-Cs alkyl.

[0033] In some embodiments, R™! is -S(=0)-(Ci-Cs alkyl). In some embodiments, R is -
S(=0)-CHa.

[0034] n some embodiments, W? is C{R%?} when connected to one double bond and one single

bond, N(RY?) when connected to two single bonds, or N when connected to one double bond and
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one single bond.

[0035] In some embodiments, W? is C{RY?) when connected to one double bond and one single
bond.

[0036] In some embodiments, W? is N(RY?) when connected to two single bonds.

[0037] In some embodiments, W* is N when connected to one double bond and one single bond.
[0038] In some embodiments, W? is C{RV?} or N(RW?).

[0039] In some embodiments, W? is C(RY?). In some embodiments, W? is CH.

[0040] In some embodiments, W2 is N(R%?). In some embodiments, W? is NH.

[0041] In some embodiments, W? is N{(-S(=0):-(C1-Cs alkyl}). In some embodiments, W? is N(-
S(=0),-CHs).

[0042] In some embodiments, W2 is N.

[0043] In some embodiments, R%? is H.

[0044] In some embodiments, R%? is Cy-Cs alkyl or -S(=0)~(C1-Cs alkyl).

[0045] In some embodiments, RV is C1-Cs alkyl.

[0046] In some embodiments, RVY? is -8(=0)-(Ci-Cs alkyl). In some embodiments, R%? is -
S(=0}-CHs.

[0047] In some embodiments, W7 is C. In some embodiments, W* is N.

[0048] In some embodiments, W* s C(RY%). In some embodiments, W* is CH. In some
embodiments, W* is C(halogen).

[0049] In some embodiments, W is N.

[0050] In some embodiments, R%* is H.

[0051] In some embodiments, R™* is halogen, eyano, Ci-Ce alky! or -S(=0%2-(C1-Cs alkyl).

RW* is halogen or cyano.

[0052] In some embodiments,
[0053] In some embodiments, RY* is halogen. In some embodiments, R¥ is F, CI, Br, or L In
some embodiments, R%* is F. In some embodiments, RY* is Cl. In some embodiments, RY* is Br.
In some embodiments, RV is L.

[0054] Tn some embodiments, RV is cyano.

[0055] In some embodiments, R¥* is C1-Cs alkyl.

[0056] In some embodiments, RY* is -8(=0)-(Ci-Cs alkyl). In some embodiments, RY* is -
S{=0)2-CHs.

[0057] In some embodiments, W’ is C(RY®). In some embodiments, W’ is CH. In some
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embodiments, W* is Cthalogen).

[0058] In some embodiments, W” is N.

[0059] In some embodiments, R¥® is H.

[0060] In some embodiments, RV is halogen, cyano, Ci-Cs alkyl or -8(=0)2-{C1-Cs alkyl).
[0061] In some embodiments, R¥® is halogen or cyano.

[0062] In some embodiments, R™ is halogen. In some embodiments, RY> is F, CI, Br, or L. In
some embodiments, RY® is F. In some embodiments, RY® is CL In some embodiments, RV is Br.
In some embodiments, RV is L.

[0063] In some embodiments, RY is cyano.

[0064] In some embodiments, R™” is C1-Cs alkyl.

[0065] In some embediments, R™Y’ is -S(=0)-(C:i-Cs alkyl). In some embodiments, R" is -
S(=0)-CHs.

[0066] In some embodiments, W is C(RY®) when connected to one double bond and one single
bond, N(RV®) when connected to two single bonds, or N when connected to one double bond and
one single bond.

[0067] In sorne embodiments, W® is C(RVY®) when connected to one double bond and one single
bond.

[0068] In some embodiments, W° is N(RW®) when connected to two single bonds.

[0069] In some embodiments, W% is N when connected to one double bond and one single bond.
[0070] In some embodiments, W° is C(RY®) or N(RW®).

[0071] In some embodiments, W is C(RY%). In some embodiments, W® 1s CH.

[0072] In some embodiments, W is N(R™®). In some embodiments, W¢ is NH.

[0073] In some embodiments, W® is N{-8(=:0)2-(C1-Cs alkyl}}. In some embodiments, W¢ is N(-
S(=0)2-CHs).

[0074] In some embodiments, W® s N.

[0075] In some embodiments, RW® 15 H.

[0076] In some embodiments, R¥® is halogen, cyano, C1-Ce alkyl, Ci-Cs alkoxyl, Ci-Ce haloalkyl,
or ~S{=0)2-{C1-Cs alkyl}.

[0077] In some embodiments, R™* is halogen or cyano.

[0078] In some embodiments, RY® is halogen. In some embodiments, R¥¢ is F, CI, Br, or L In

some embodiments, RV® is F. In some embodiments, RY¢ is C1. In some embodiments, RY® is Br.
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In some embodiments, RV is 1.

[0079] In some embodiments, RY? is cyano.

[0080] In some embodiments, R¥® is C1-Cs alkyl.

[00&1] In some embodiments, RV® is C1-Cs alkoxy.

[0082] In some embodiments, R¥® is C1-Cs haloalkyl.

[0083] In some embodiments, RW® is -8(=0)-(Ci-Cs alkyl). In some embodiments, R™! is -

S{=(2-CHs.
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Variables X', X°, R X3, and RS

[0085] In some embodiments, X! is C. In some embodiments, X' is N.

[0086] In some embodiments, X? is N. In some embodiments, X% is O.

[0087] In some embodiments, X* is C(R*?). In some embodiments, X* is CH. In some
embodiments, X? is C(C1-Cs alkyl). In some embodiments, X? is C(CHjs).

[0088] In some embodiments, R*? is H.

[0089] In some embodiments, R*? is C1-Cs allkyl. In some embodiments, R*? is CHs.

[0090] In some embodiments, X> is N. In some embodiments, 3C 15 O.

[0091] In some embodiments, X° is C(R®). In some embodiments, X° is CH. In some
embodiments, X is C(C1-Cs alkyl). In some embodiments, X° is C(CH3).

[0092] In some embodiments, R™® is H.

[0093] In some embodiments, R* is C;-Cs alkyl. In some embodiments, R*® is CHa.

[0094] In some embodiments, X' is N, X% is C(R*), and X° is C(R™).

[0095] In some embodiments, XC is C, X2 is C(R™), and X is O.

R
%2 )%I/‘%z
#-x{ \Y&% N Y
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K N
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Variables R, 2, R®, R R4 RS and R®

>

[0101] In some embodiments,

0102} In some embodiments, R' 15 H.
(01021 I bodi R'isH
[0103] In some embodiments, R! is halogen, cyano, or C1-Cs alkyl.
[0104] In some embodiments, R! is halogen. In some embodiments, R is F or CL.
n some embodiments, R’ is F. In some embodiments, R is CL
01051 1 bodi RlisF. 1 bodi R'is CI
[0106] In some embodiments, R' is cyano.
[0107] In some embodiments, R! is C1-Cs alkyl. In some embodiments, R' is CHs.
N some embodiments, K° 15 H.
[0108] 1 bodi R*isH
[0109] In some embodiments, R? is halogen, cyano, or C1-Ce alkyl.
[0110] In some embodiments, R* is halogen. In some embodiments, R is F or CL
[0111] In some embodiments, R? is ¥. In some embodiments, R* is Cl.
. n some embodiments, R” is cyano.
[0112]1 1 bodi R?is ¢
[0113] In some embodiments, R? is C1-Cs alkyl. In some embodiments, R? is CHs.
[0114] In some embodiments, R® is H, halogen, cyano, NHa, -NH(C1-Cs alkyl), -NHC(=0)C1-Cs
haloalkyl), -NHC(=OYO(C-Cs alkyl), N(Ci-Cs alkyl)e, -SEOR-(Ci-Cs alkyl), -C(=0O)H, -
C(=0WCi1-Co alkyl), -CE=0YO(Ci-Ce alkyl), C1-Cs alkyl, C2-Co alkenyl, Co-Cs alkynyl, Ci-Ce
alkoxy, C3-Ci2 cycloalkyl, Cs-Cin2 cycloalkenyl, 3- to 12-membered heterocycloalkyl, 3- to 12-
membered heterocycloalkenyl, Co-Cro arvl, or 5~ to 10~-membered hetercaryl, wherein the -NH{(Ci-~

Co alkyl), -NHC(=0)Ci-Cs haloalkyl), -NHC(=OW0(C-Cs alkyl), N{Ci-Cs alkyl)s, -S(=0R-(Ch-
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Co alkyl), ~-C(=O)H, -C(E=ONCi-Co alkyl), -C=0Y0(C1-Co alkyl), Ci-Cs alkyl, C2-Cs alkenyl, Co-
Cs alkynyl, Ci-Ce alkoxy, C:-Ciz cycloalkyl, Cs-Ciz cycloalkenyl, 3- to 12-membered
heterocvcloalkyl, 3- to 12-membered heterocyeloalkenyl, Cs-Cio aryl, or 5- to 10-membered
heteroaryl, is optionally substituted with one or more R

[0115] In some embodiments, R? is H, halogen, cyvano, NHa, -NH(C1-Cs alkyl), -NHC(=0)}C1-Cs
haloalkyl), -NHC(E=EOYO(C-Cs alkyl), N{C1-Cs alkyl), -SE=OR-(Ci-Cs alkyl), -C(=0)}H, -
C(=ONCI-Co alkyl), -C(=0){(C;-Cs alkyl), C1-Cs alkyl, Co-Cs alkenyl, C2-Cs alkynyl, Ci-Cs
alkoxy, Cs-Ciz cveloalkyl, Ci-Cn cycloalkenyl, 3- 10 12-membered heterocycloalkyvl, 3- 10 12-
membered heterocycloalkenyl, Cs-Cho arvl, or 5- to 10-membered heteroaryl.

[0116] In some embodiments, R® is H.

[0117] In some embodiments, R* is halogen, cyano, NH», -NH(C1-Cs alkyl}, -NHC(=0)C1-Cs
haloalkyl}, ~-NHC(=OY0(Ch-Cs alkyly, N(Ci1-Cs alkyly, -SEOR-(Ci-Cs alkyl), -C(=0)H, -
CEONC1-Co alkyl), -CE=EOYO{Ci-Cs alkyly, €1-Cs alkyl, C2-Co alkenyl, Cr-Cs alkynyl, Ci-Cs
alkoxy, Cs-Ci cyecloalkyl, Cs-Cir cycloalkenyl, 3- to 12-membered heterocycloalkyl, 3- to 12-
membered heterocycloalkenyl, Cs-Cio arvl, or 5- to 10-membered heteroaryl, wherein the -NH{C1-
Ce alkyl), -NHC(=0)C1-Cs haloalkyl}, -NHC{=0)O(C:-Cs alkyl), N(Ci-Cs alkyl)z, -S(=0n-(Ci-
Cs alky]D), ~-CE=OH, -CEOWC-Cs alkyl), -CECY(C-Ce alkyl), C1-Cs alkyl, C2-Cs alkenyl, Tz~
Co alkynyl, Ci-Cs alkoxy, Ci-Cr cycloalkyl, C3-Ciz cveloalkenyl, 3- to 12-membered
heterocycloalkyl, 3~ to 12-membered heterocycloalkenyl, Ce-Cio aryl, or 5- to 10-membered
hetercaryl, is optionally substituted with one or more R*.

[0118] In some embodiments, R is halogen, cyano, NHz, -NH{(C1-Cs alkyD), -NHC(=0)C:1-Cs
haloalkyl), -NHC(=OYXCi-Cs alkyl}, N(Ci1-Cs alkylyz, -S(=0)-«(C:i-Ce alkyl), -C{=03H, -
C{=0}C1-Cs alkyl), -C(=030{C1-Cs alkyl}, Ci-Cs alkyl, T2-Cs alkenyl, Ca-Cs alkynyl, Ci-Cs
alkoxy, C3-Ciz cycloalkyl, C-Ciz cycloalkenyl, 3- to 12-membered heterocycloalkyl, 3- to 12-
membered heterocyceloalkenyl, Ce-Cro aryl, or 5- to 10-membered heterparyl.

[0119] In some embodiments, R’ is halogen, cyano, NHa, -NH(Ci-Ce atkyl), -NHC(=0)}C1-Cs
haloalkyl), ~-NHC(E=EOO(C-Ce alkyl), N(Ci-Cs alkyl), -SEORA(Ci-Cs alkyl), ~-C(=0)H, -
CEOWC-Co alkyly, or ~C=OYO(Cr-Co alkyl), wherein the -NH{Ch-Ce alkyl), -NHC(HEOKC1-Ce
haloalkyl}y, -NHC(=EOO(C-Cs alkyl), N(Cw-Cs alkyl), -SE=OR-(Ci-Cs alkyl), -C(=0)H, -
C(=0WC1-Cs alkyl), or -C(=0YC:-Cs alkyl) is optionally substituted with one or more R*.
[0120] In some embodiments, R® is halogen, cyano, NHaz, -NH(C1-Cs alkyl), -NHC(EOWC-Cs
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haloalkyl), -NHC(=0)Y{Ci-Cs alkyl), N(Ci-Cs alkyDas, -S(=0)-(Ci-Ce alkyl), -C{=O0}H, -
C{(=0)C1-Cs alkyl}, or -C{=0)Y{Ci1-Cos alkyh).

[0121] In some embodiments, R* is NHz, -NH{Ci-Cs alkyl), -NHC(=0XC1-Cs haloalkyl), -
NHCE00(C1-Ce alkyl), N{Ci-Ce alkyl)z, -S(=0)-(C1-Cs alkyl), -C(=H, -C{=0HC1-Cs alkyl),
or -C(E=OYO(C-Cs alkyl), wherein the -NH{C:i-Ce alkyly, -NHC{=0}Ci-Cs haloalkyl}, -
NHC(E=OY0(C-Cs alkyl), N(C1-Ce alkyl)z, -S(=0)~(C1-Cs alkyl), -C(=0H, -C{=0}Ci-Cs alkyl),
or -C(=0)YNC1-Cs alkyl) is optionally substituted with one or more R,

[0122] In some embodiments, R* is NHz, -NH(C1-Cs alkyl), -NHC(=0YCi-Cs haloalkyl), -
NHC(=0)O(Ci-Cs alkyl), N(Ci-Cs alkyl}yz, -S(=0):~(Ci-Cs alkyl}, -C(=O)H, -C(=0}C:-Cs alkyl),
or ~C{(=0YO(C1-Cs alkyl).

[0123] In some embodiments, R} is NHz, -NH(Ci-Cs alkyl), -NHC(E=0)Ci-Cs haloalkyl), -
NHC(E=OYO(C1-Co alkyl), or N(C-Co alkyl), wherein the -NBH(Ci-Cs alkyly, -NHC(=0OWC-Cs
haloalkyl), -NHC(=0)Y0(C1-Cs alkyl), or N(Ci-Cs alkyl)z 1s optionally substituted with one or more
R*®

[0124] In some embodiments, R’ is NHz, -NH(C:i-Cs alkyl), -NHC(=0)C1-Cs haloalkyl), -
NHC(=0)Y{C1-Cs alkyl), or N(C1-Cs alkyih.

[0125] In some embodiments, R 1s NHz.

[0126] In some embodiments, R* is -NH(C1-Cs alky!) optionally substituted with one or more R*,
[0127] In some embodiments, R? is -NH(C1-Cs alkyl).

[0128] In some embodiments, R® is -NHC(=0)(C1-Cs haloalkyl} optionally substituted with one
or more R,

[0129] In some embodiments, R® is -NHC(=0OXC1-Cs haloalkyl).

[0130] In some embodiments, R? is -NHC{=0)Y{C1-Cs alkyl) optionally substituted with one or
more R

[0131] In some embodiments, R* is -NHC{(=0)YO{C1-Cs alkyl).

[0132] In some embodiments, R® is N{C1-Cs alkyl)2 optionally substituted with one or more R3,
[0133] In some embodiments, R® is N(C1-Cs atkyl)z.

[0134] In some embodiments, R? is -8(=0)2-(C1-Cs alkyl), -C(=OH, -C(=0)C1-Cs alkyl), or -
C(=0YO(C1-Ce alkyl}, wherem the -S(=0)3-(Ci1-Cs alkyl}, -C(=0H, -C(=0)C1-Cs alkyl), or -
C(=0Y3(C1-Cs alkyl) is optionally substituted with one or more R™.

[0135] In some embodiments, R® is -S(=0)2-(C1-Cs alkyl), -C(=OH, -C=OWCi1-Co alkyl), or -
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C{=0)O(C1-Co alkyl}.

[0136] In some embodiments, R® is -8(=0)2-(C1-Cs alkyl) optionally substituted with one or more
R

[0137] In some embodiments, R’ is -S(=0)-(C1-Cs alkyl).

[0138] In some embodiments, R® is -C(=0)H.

[0139] In some embodiments, R* is ~-C(=0}C1-Cs alkyl) optionally substituted with one or more
R

[0140] In some embodiments, R’ is -C{=0}C1-Cs alkyl).

[0141] In some embodiments, R is -C(=0)Y0(C1-Cs alkyl) optionally substituted with one or more
R,

[0142] In some embodiments, R is -C(=0YO(C1-Cs alkyl).

[0143] In some embodiments, R? is Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci1-Cs alkoxy, Ca-
Ciz cycloalkyl, C3-Cy2 cycloalkenyl, 3- 1o 12-membered heterocycloalkyl, 3- to 12-membered
heterocycloalkenyl, Co-Cro aryl, or 5- to 10-membered heteroaryl, wherein the C1-Cs alkyl, Ca-Cs
alkenyl, C:-Cs alkynyl, Ci-Cs alkoxy, C3-Cr2 cycloalkyl, C3-Ci2 cycloalkenyl, 3- to 12-membered
heterocycloalkyl, 3- to 12-membered heterocycloalkenyl, Cs-Cio aryl, or 5- to 10-membered
heteroaryl, is optionally substituted with one or more R

[0144] In some embodiments, R> 1s C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C1-Cs alkoxy, Cs-
Ciz eyeloatkyl, Cs-Ciz cycloalkenyl, 3- to 12-membered heterocycloalkyl, 3- to 12-membered
heterocycloalkenyl, Cs-Cio arvl, or 5- to 10-membered hetercaryl

[0145] In some embodiments, R* is C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or C1-Cs alkoxy,
wherein the C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkvnvl, or C1-Cs alkoxy is optionally substituted
with one or more R,

[0146] In some embodiments, R is C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or C1-Cs alkoxy.
[0147] In some embodiments, RY is C1-Cs alkyl optionally substituted with one or more R3%,
[0148] In some embodiments, R® is C2-Cs alkenyl optionally substituted with one or more R,
[0149] In some embodiments, R® is C2-Cs alkenyl.

[0150] In some embodiments, R® is C2-Cs alkyny! optionally substituted with one or more R¥
[0151] In some embodiments, R® is C2-Cs alkynyl.

[0152] In some embodiments, R? is C1-Cs alkoxy optionally substituted with one or more R

[0153] In some embodiments, R® is (1-Cs alkoxy.

2
e



WO 2022/170122 PCT/US2022/015353

[0154] In some embodiments, R® is C3-Ci2 cycloalkyl, Cs-Ciz cycloalkenyl, 3- to 12-membered
heterocycloalkyl, 3- to 12-membered heterocycloalkenyl, Co-Cro aryl, or 5- to 10-membered
heteroarvl, wherein the C3-Cuz cycloalkyl, Cs-Ciz cyvcloalkenyl, 3- to  12-membered
heterocycloaltkyl, 3- to 12-membered heterocycloalkenyl, Co-Cro arvl, or 3- to 10-membered
heteroarvl, is optionally substituted with one or more R*,

[0155] In some embodiments, R® is {3-Ci2 cycloalkyl, (3-Ci2 cycloalkenyl, 3- to 12-membered
heterocveloalkyl, 3- to 12-membered heterocycloalkenyl, Cs-Cio aryl, or 5 to 10-membered
heteroaryl.

[0156] In some embodiments, R® is C3-Ci2 cycloalkyl optionally substituted with one or more R™.
[0157] In some embodiments, R® is C3-Ciz cycloalkyl.

[0158] In some embodiments, R* is C3-C1z cycloalkenyl optionally substituted with one or more
R

[0159] In some embodiments, R* is C3-Ci2 cycloalkenyl.

[0160] In some embodiments, R® is 3- to 12-membered heterocycloalkyl optionally substituted
with one or more R*

[0161] In sorme embodiments, R® is 3- to 12-membered heterocycloaltkyl.

[0162] In some embaodiments, R is 3- to 12-membered heterocycloalkenyl optionally substituted
with one or more R,

[0163] In some embodiments, R? is 3- to 12-membered heterocycloalkenyl.

[0164] In some embodiments, R? is Cs-Cio aryl optionally substituted with one or more R
[0165] In some embodiments, R? is Cs-Cio aryl.

[0166] In some embodiments, R? is 5- to 10-membered heteroaryl optionally substituted with one
or more R

[0167] In some embodiments, R® is 5- to 10-membered heteroaryl.

[0168] In some embodiments, RY is halogen, ¢yano, or C1-Cs alkyl.

[0169] In some embodiments, R® is halogen. In some embodiments, R3 is F or CL

[0170] Tn some embodiments, R? is F. In some embodiments, R is CL

[0171] In some embodiments, R® is cyano.

[0172] In some embodiments, R? is C1-Cs alkyl. In some embodiments, R% is CHs.

[0173] In some embodiments, each R* independently is halogen, cyano, oxo, -OH, NH:z, -NH(C:-

Cs atkyl), -NHOEOYO(C1-Cs alkyl), N(C1-Cs alky s, -8(=0)2-(C1-Cs alkyl), -C(=ONC1-Cs alkyl),
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CE=O0(C-Cs alkyl), Ci-Ce alkyl, C-Cs alkenvl, Ci-Cs alkynyl, Ci-Ce alkoxy, C3-Ciz
cycloalkyl, 3- to 12-membered heterocycloalkyl, Ce-Cio aryl, or 5- to 1¢-membered heteroaryl,
wherein the -NH{C1-Cs alkyl), -NHC(EOYO(C1-Cs alkyl), N(Ci-Co alkyl)s, -8(=0)~{(C1-Cs alkyl),
~CE=0XC1-Cs alkyl), ~-CEOYMCi-Ce alkyl), Ci-Cs alkyl, C2-Cs alkenyl, C2-Co alkynyl, Ci-Cs
alkoxy, Cs-Ciz cycloalkyl, 3- to 12-membered heterocycloalkyl, Co-Cio aryl, or 5- to 10-membered
heteroaryl is optionally substituted with one or more halogen.

[0174] In some embodiments, each R* independently is halogen, cyano, oxo, -OH, NHa, -NH(C)-
Cs alkyl), -NHC{=0YM{Ci1-Ce alkyl), N{C1-Cs alkyl, -S(=010-(Ci-Cs alkyl}, -CEOWCH-Cs atkyl),
C{(=O(Ci-Cs  alkyh, Ci-Ce alkyl, C»-Cs alkenvl, Ci-Ce alkynyl, Ci-Cs alkoxy, C3-Ciz
cycloalkyl, 3- to 12-membered heterocycloalkyl, Ce-Cio aryl, or 5- to 10-membered heteroaryl,
wherein the NHC(=0)YO{C1-Cs alkyl} is optionally substituted with one or more halogen.

[0175] In some embadiments, each R*® independently is halogen, cyano, oxo, -OH, NHa, -NH{(C1-
Cs alkyl), -NHC(=OYO(C1-Cs alkyl), N(Ci-Cs alky )z, -S(=0)2-(C1-Cs alkyl}, ~-C(=0WC1-Cs alkyl),
or ~C(=0Y0(C1-Cs alkyl), wherein the NHC(=OY0{C1-Cs alkyl) is optionally substituted with one
or more halogen.

[0176] In sorme embodiments, each R™ independently is halogen, cvano, oxo, or -OH.

[0177] In some ernbodiments, each R*® independently is halogen. In some embodiments, each R*
independently is cyano. In some embodiments, each R* independently is oxo. In some
embodiments, each R* independently is -OH.

[0178] In some embodiments, each R™ independently is NHz, -NH{(C1-Cs alkyl), -NHC(=0)Y0(C1-
Cs alkyl), N(C1~Cs alkyl)z, -S(=0)2-(C:-Cs alkyl), ~-C(=0¥Ci-Cs alkyl}, or -C(=0)3{C:-Cs alkyl),
wherein the NHC(=0)Y{C1-Cs alkyl) 1s optionally substituted with one or more halogen.

[0179] In some embodiments, each R’ independently is NHa.

[0180] In some embodiments, each R™ independently 1s -NH{C1-Cs alkyl).

[0181] In some embodiments, each R3* independently is -NHC(=OY(Ci-Cs alkyl) optionally
substituted with one or more halogen.

[0182] In some embodiments, each R* independently is -NHC(=0)YMC1-Ce alkyl).

[0183] In some embodiments, each R™ independently is N{(C1-Cs alkyl).

[0184] In some embodiments, each R* independently is -S(=0)2-(C1-Cs alkyl).

[0185] In some embodiments, each R™ independently is -C{(=0)}C1-Cs alkyl}.

[0186] In some embodiments, each R* independently is -C(=0)O(C1-Cs alkyl).
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[0187] Insome embodiments, each R* independently is C1-Cs alkyl, Ca-Co alkenyl, Co-Ces alkynyl,
or C1-Ce alkoxy.

[0188] In some embodiments, each R™ independently is C1-Cs alkyl.

[0189] In some embodiments, each R™ independently is C:-Cs alkenyl.

[0190] In some embodiments, each R™ independently is (2-Cs alkynyl.

[0191] In some embodiments, each R* independently is C1-Cs alkoxy.

[0192] In some embodiments, each R* independently is C3-C12 cycloalkyl, 3- to 12-membered
heterocycloalkyl, Ce-Cro aryl, or 5- to 10-membered hetercaryl

[0193] In some embodiments, each R* independently is C3-Chz cycloalkyl.

[0194] In some embodiments, each R* independently is 3- to 12-membered heterocycloalkyl.
[0195] In some embodiments, each R™ independently is Cs-Cho aryl.

[0196] In some embodiments, each R independently is 5- to 10-membered heteroaryl.
[0197] In some embodiments, R* is H.

[0198] In some embodiments, R* is halogen, cyano, or C1-Cs alkyl.

[0199] In some embodiments, R? is halogen. In some embodiments, R* is F or CL.

[0200] In sorne embodiments, RY is F. In some erabodiments, R* is CL

[0201] In some embodiments, R? is cyano.

[0202] In some embodiments, R* is C1-Cs alkyl. In some embodiments, R* is CHa.

[0203] In some embodiments, R® is H.

[0204] In some embodiments, R is halogen, cyano, or C1-Cs alkyl.

[0205] In some embodiments, R” is halogen. In some embodiments, R® is F or CL.

[0206] In some embodiments, R is F. In some embodiments, R is CL

[0207] In some embodiments, R’ is cyano.

[0208] In some embodiments, R> is C1-Cs alkyl. In some embodiments, R® is CHa.

[0209] In some embodiments, R is H.

[0210] In some embodiments, R® is halogen, cyano, or C1-Cs alkyl.

[0211] In some embodiments, R® is halogen. Tn some embodiments, R®is F or CL

[0212] In some embodiments, R® is F. In some embodiments, R® is Cl.

[0213] In some embodiments, R® is cyano.

[0214] In some embodiments, R® is Ci-Cs alkyl. In some embodiments, R® is CHa.

26



WO 2022/170122 PCT/US2022/015353

Variables Y, %, R%, R*, and R*®

[0215] In some embodiments, Y is absent, Ci-Cs alkyl, C2-Cs alkenyl, or Ci-Co alkoxyl, wherein
the C1-Cs alkyl, Ca-Co alkenyl, or C1-Cs alkoxyl is optionally substituted with one or more halogen,
oxo, cyane, ~OH, NH,, -NH(Ci-Ce alky}-OH, C1-Co alkyl, Ca-Cs alkenyl, Ci1-Co alkoxyl optionally
substituted with —(C1-Cs alkyl ¥ Co-Cioaryl), or C:-Ciz cycloalkyl.

[0216] In some embodiments, Y is absent.

[0217] In some embodiments, Y is C1-Cs alkyl, Cr-Cs alkenyl, or C1-Cs alkoxyl, wherein the Ci-
Cs alkyl, Cr-Co alkenyl, or C1-Cs alkoxyvl is optionally substituted with one or more halogen, oxo,
cyano, ~OH, NH, -NH(Ci1-Cs alky-OH, Ci-Cs alkyl, C2-Cs alkenyl, Ci-Cs alkoxyl optionally
substituted with —{C1-Cs alky)}{Cs-Croaryl}, or Cs-Cr cycloalkyl.

[0218] In some embodiments, Y is C1-Cs alkyl, C2-Cs alkenyl, or C1-Cs alkoxyl.

[0219] In some embodiments, Y is Ci-Ce alkyl optionally substituted with one or more halogen,
oxo, cvane, ~OH, NH», -NH{Ci-Cs alkyH-OH, C1-Cs alkyl, C2-Cs alkenyl, Ci-Cs alkoxyl

[0220] In some embodiments, Y 1s C1-Cs alkyl. In some embodiments, Y 1s ~-CHz-.

[0221] Insome embodiments, Y is C1-Cs alkyl optionally substituted with one or more oxo, cyano,
or ~OH.

[0222] Tu some embodiments, Y 1s C1-Cs alkyl optionally substituted with one or more oxo.
[0223] In some embodiments, Y 1s C1-Cs alkyl substituted with one or more oxo.

[0224] To some embodiments, Y is methyl optionally substituted with one or more oxo.

[0225] In some embodiments, Y is methyl substituted oxo, 7.e., Y is -C(=0)-.

[0226] To some embodiments, Y is C1-Cs alkyl optionaily substituted with one or more cyano.
[0227] In some embodiments, Y is C1-Cs alkyl substituted with one or more cyano.

[0228] In some embodiments, Y is methyl optionally substituted with one or more cyang.

[0229] In some embodiments, Y is U1-Cs alkyl optionaily substituted with one or more -OH.
[0230] In some embodiments, Y is C1-Cs alkyl substituted with one or more -QOFL

[0231] In some embodiments, Z 1 H.

[0232] In some embodiments, Z is Cs-Ciz cycloalkyl, Cs-Ciz cycloalkenyl, 3~ to 12-membered
heterocycloatkyl, 3- to 12-membered heterccycloalkenyl, Ce-Cio aryi, or 5- to 10-membered
hetercaryl, wherein the C5-Ciz cycloalkyl, Us-Ciz cycloalkenyl, 3- to 12Z-membered
heterocycloalkyl, 3- to 12Z-membered heterocycloalkenyl, Ce-Cio aryl or 5- to 10-membered

heteroaryl, is optionally substituted with one or more R%.
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[0233] In some embodiments, Z is {3-Ciz cycloalkyl, Cs-Ciz cycloalkenyl, 3- to 12-membered
heterocycloalkyl, 3- to 12-membered heterocycloalkenyl, Co-Cro aryl, or 5- to 10-membered
heteroaryl.

[0234] In some embodiments, Z is C3-Ciz cycloalkyl optionally substituted with one or more R?.
[0235] In some embodiments, Z is {3-Ciz cycloalkyl.

102361 In some embodiments, 7 18 (3-Cre oycloalkeny! optionally substituted with one or more
R*,

[0237] In some embodiments, Z is C3-Ciz cycloalkenyl.

[0238] In some embodiments, Z is 3- 10 12-membered heterocycloalkyl optionally substituted with
one or more RZ.

[0239] In some embodiments, 7 is 3- to 12-membered heterocycloalkyl.

(02407 In some embodiments, Z 1s 3- to 12-membered heterocycloalkenyl optionally substituted
with one or more RZ.

[0241] In some embodiments, Z is 3~ to 12-membered heterocycloalkenyl.

[0242] In some embodiments, Z is Co-Cio aryl optionally substituted with one or more RZ.

(0243} In some embodiments, 2 is Ce-Cio aryl.

[0244] Tun some embodiments, Z 1s 5- to 10-membered hetercaryl optionally substituted with one
or more RZ,

[0245] To some embodiments, £ is 5- to 10-membered heteroaryl,

[0246] In some embodiments, Z 5 Cs-Cs cyeloalkyl or 3- to 8-membered heterocycloalkyl,
wherein the Cs~Cs cycloalkyl or 3- 10 §-membered heterocycloalkyl is optionally substituted with
one or more RZ.

[0247] In some embodiments, Z 15 C3-Cs cycloalkyl or 3- to 8-membered heterocycloalkyl
[0248] In some embodiments, 2 is Us-Cs cyeloalkyl or 3- to 8membered heterocycloalkyl,
wherein the C3-Cg cycloalkyl or 3- {0 8-membered heterocycloalkyl 1s substituted with one or more
RZ.

[0249] In some embodiments, 7 is C3-Cs cycloalkyl optionally substituted with one or more R%.
[0250] In some embodiments, Z 18 C5-Cs eycloalkyl.

[0251] In some embodiments, Z is Ca-Cs cyeloalkyl substituted with one or more R”.

[0252] In some embodiments, Z is cyclopropy! optionally substituted with one or more R%.

[0253] In some embodiments, Z is cyclobutyl optionally substituted with one or more R%,

o)
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[0254] In some embodiments, 7 is cyclohexyl optionally substituted with one or more R%.

(02551 In some embodiments, Z is 3~ to &-membered heterocycloalkyl optionally substituted with
one or more R%.

[0256] In some embodiments, Z i3 3- to 8-membered heterocycloaltkyl.

[0257] In some embodiments, Z 18 3- to &membered heterocycloalkyl substituted with one or
more R%.

[0258] In some embodiments, Z is azetidinyl or oxetanyl, wherein the azetidinyl or oxetanyi is
optionally substituted with one or more R%.

[0259] In some embodiments, 7 is azetidinyl or oxetanyl.

[0260] In some embodiments, Z is azetidinyl or oxetanyl, wherein the azetidinyl or oxetanyi is
substituted with one or more R?.

[0261] In some embodiments, Z is pyrrolidinyl or tetrahydrofuranyl, wherein the pyrrolidinyl or
tetrahydrofuranyl is optionally substituted with one or more R%.

[0262] In some embodiments, Z is pyrrolidiny] or tetrahydrofuranyl.

[0263] In some embodiments, Z s pyrrolidinyl or tetrahydrofuranyl, wherein the pyrrolidinyl or
tetrabhydrofuranyl is substituted with one or more RZ.

[0264] Tn some embodiments, Z i1s piperidiny! or tetrahydropyranyl, wherein the piperidinyl or
tetrahydropyranyl is optionally substituted with one or more RZ,

[0265] To some embodiments, £ is piperidiny] or tetrabvdropyranyl,

[0266] In some embodiments, Z 15 piperidinyl or tetrahydropyranyl, wherein the piperidinyl or
tetrahydropyranyl is substituted with one or more R%.

[0267] In some embodiments, each R? independently is oxo, halogen, cyano, -OH, =NR?%*, NHa,
NHRZ, NH(C1-Cs alky!),N(C1-Cs alkyl)z, -S(C1-Cs alkyl), -S(=0}=NRZ)-(C1-Cs alkyl), -8(=0)2-
(Ci1-Cs alkyl), -S{=0n-(C2-Cs alkenyl), -C(=0¥3- to 12-membered heterocycloalkyl), -
C(=OINH(C1-Cs alkyl), ~-C(=0YNRZ, -C(=0)-(C1-Cs alkyl), -C(=0)-(C2-Cs alkenyl), -C(=0)-(C:-
Ce alkoxyl), C1-Cs alkyl, Ca-Cs alkenyl, C2-Cs alkynyl, C1-Cs alkoxyl, Cs-Ciz oycloalkyl, 3~ to 12-
membered heterocyeloalkyl, or 5~ to 10-membered heteroaryl, wherein the NH{C1-Cs alkyl},
N(Ci1-Cs alkyl), -SE0R-(C-Ce alkyl), ~CEOHC1-Cs alkyl), ~CEOW(C-Co alkenyt), C1-Cs
alkyl, 2-Cs alkenvl, U2-Cs alkynyl, Ci-Ce alkoxyl, Cs-Ciz cycloalkyl, 3- to 12-membered
heterocycloalkyl, or 5- to 10-membered heteroaryl is optionally substituted with one or more R%,

[0268] In some embodiments, each R” independently is oxo, halogen, cyano, -OH, =NR® NH>,
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NHR# NH(C1-Cs alkyl),N(C1-Cs alkyl)z, -S(Ci-Ce alkyl), -S{(=O}=NR*)-(C1-Cs alkyl), -S(=0)-
{(Ci-Cs  alley), -S(=0n-(C2-Cos alkenyl), -C(=0}3- to 12-membered heterocycloalkyl), -
C(=OINH(C1-Co alkyl), -CEOINRA -C(=0)-(Cr-Cs alkyl), -C(=0)-(Ca-Cs alkenyl), -C(=0}-(Cs-
Ce alkonyl}, C1-Cs alkyl, Cr-Cs alkenyl, Co-Cs alkynyl, Ci-Cs alkoxyl, Cs-Ciz eyvcloalkyl, 310 12~
membered heterocycloalkvl, or 5- to 10-membered hetercaryl.

[0269] In some embodiments, each R? independently is oxo, halogen, cvano, -OH.

[0270] In some embodiments, each R® independently is R is oxo.

[0271] In some embodiments, each R” independently is R is halogen. In some embodiments, each
R? independently is ¥ or CL

[0272] In some embodiments, each R* independently is F. In some embodiments, each R?
independently is CL

[0273] In some embodiments, each R* independently is cyano. In some embodiments, each R”
mdependently i1s -OH.

[0274] In some embodiments, each R? independently is =NR%* In some embodiments, each R®
independently is NHR?,

[0275] In some embodiments, each RZ independently is NHz, NH(C1-Cs alkyl), or N(C1-Ce alkyl)z,
wherein the NH(C1-Cs alkyl} or N(C1-Cs alkyl), is optionally substituted with one or more R%,
[0276] In some embodiments, each R? independently is NHz.

[0277] In some embodiments, each R? independently is NH(C1-Cs alkyl), or N(C1-Cs alkyl),
wherein the NH{C1-Cs alkyl) or N(C1-Cs alkyl)z is optionally substituted with one or more R%,
[0278] In some embodiments, each R? independently 1s NH(C1-Cs alkyl), or N{C1-Cs alkyl)z.
[0279] In some embodiments, each R? independently is NH(Ci-Cs alkyl), or N(C1-Cs alkyl),
wherein the NH{C1-Cs alkyl) or N(C1-Cs alkyl)2 is substituted with one or more R®?

[0280] In some embodiments, each RZ independently is -S{(=0)-(C1-Cs alkyl) optionally
substituted with one or more R,

[0281] In some embodiments, each R independently 15 -8(=0)2-{C1-Cs altkyl).

[0282] In some embodiments, each R* independently is ~S(=0)2-CHs.

[0283] In some embodiments, each R? independently is -S(Ci-Cs alky!) optionally substituted with
one or more R%

[0284] In some embodiments, each R? independently is -S{C1-Cs alkyl} substituted with one or

more R%.
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[0285] In some embodiments, each R” independently is -S{C1-Cs allkyl).
substituted with one or more R%%.

[0287] In some embodiments, each R independently is -S(=NR%*}-(C1-Cs alkvl) substituted with
one or more R™,

[0288] In some embodiments, each R? independently is -S(=NR*"}-(C:-Cs alkyl).

[0289] In some embodiments, each R® independently is -S{C2-Cs alkenyl) optionally substituted
with one or more R*,

[0290] In some embodiments, each R independently is -S{C2-Cs alkenyl) substituted with one or
more R%,

[0291] In some embodiments, each R independently is -S{C2-Cs alkeny]).

[0292] In some embodiments, at least one R? is -C(=0}-(Ci-Cs alkyl) or -C{(=0)-(C2-Cs alkenyl),
wherein the ~-C(=0}-(Ci-Cs alkyl) or ~-C(=0)-(C>-Cs alkenyl) is optionally substituted with one or
more R%,

[0293] In some embodiments, each R” independently is -C{=0)~(Ci-Cs alkyl} or ~-C{(=0)-(C2-Cs
alkenyl).

[0294] In some embodiments, each RZ independently is ~-C(=0)~-(C1-Ce alkyl).

[0295] In some embodiments, each R? independently is -C(=0)-(C1-Cs alkyl).

[0296] In some embodiments, each R? independently is -C(=0)-CH=CHa,

[0297] In some embodiments, each R? independently is -C(=0)-(C:1-Cs alkyl) or -C(=0)-{C2-Cs
alkenyl}), wherein the -C(=0}-(C1-Cs alkyl) or ~-C(=0}-(C2-Cs alkenyl} is substituted with one or
more R%%

[0298] In some embodiments, each RZ independently is -S(=0}2-(C2-Cs alkenyl), -C(=0)(3-to 12-
membered heterocycloalkyl}, -CE=OINH(C-Cs alkyl), -C(=0INRZ, -C(=0)-(C1-Cs alkyl), -
C{=0)-{Co-Cs alkenyl), or -CE=0{Ci-Cs alkoxryl), wheremn the ~-8S(=01-(C:-Cs alkenyl), -
C(=0)(3- to 12-membered heterocycloalkyl), ~-C(=O)NH(C1-Cs alkyl}), ~-C(=0INR™, -C(=0)-(Cs-
Cs alkyly, -C(=0)-(C:-Cs alkenyl), or ~-C{(=0)«(C1-Ce alkoxyl) is optionally substituted with one or
more R%,

[0299] In some embodiments, each R” independently is -S(=0)-(C2-Co alkenyl), -C(=0)3-t0 12-
membered heterocycloalkyl), -CEOWH(CI-Cs alkyl), -C=0INR, -C(=0)-(Ci-Cs alkyl), -
CEOY{Cr-Cs alkenyly, or -C{=0){C1-Cs alkoxyi).
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[0300] In some embodiments, each R? independently is -S(=0n-(Cz-Cs alkenyl} optionally
substituted with one or more R*?.

[0301] In some embodiments, each R” independently is -S{=0)2-{{2-Cs alkenyl).

[0302] In some embodiments, each R? independenily is -C{=0)3- to 12-membered
heterocycloalkyl) optionally substituted with one or more R%.

[0303] In some embodiments, each R® independently is -C(=0}3- to 12-membered
heterocycloalkyl).

[0304] In some embodiments, each R* independently is -C{=O)NH(Ci-Cs alkyl) optionally
substituted with one or more R%®

[0305] In some embodiments, each R? independently is -C(=0)NH({C1-Cs alkyl).

[0306] In some embodiments, each R independently is -C(=0)NR**.

[0307] In some embodiments, each R? independently is -C(=0)-(Ci-Cs alkyl) optionally
substituted with one or more R%%,

[0308] In some embodiments, each R? independently is C{(=0)-(C1-Cs alkyl).

[0309] In some embodiments, each RZ independently is -C(=0)~(C2-Cs alkenyl) optionally
substituted with one or more R#%.

[0310] In some embodiments, each R? independently is ~-C(=0)-(C2-Cs alkenyl).

[0311] In some embodiments, each R? independently is -C{=0)-(C:-Cs alkoxyl) optionally
substituted with one or more R%2

[0312] In some embodiments, each R® independently is -C(=0)-(C1-Cs alkoxyl).

[0313] In some embodiments, each R” independently is 5- to 10-membered heteroary! optionally
substituted with one or more R%?,

[0314] In some embodiments, each R? independently is 5- to 10-membered heteroaryl.

[0315] Insome embodiments, each RZ independently 1s C1-Cs alkyl, C2-Cs alkenyl, C2-Ce alkynyl,
or C1-Cs alkoxyl, wherein the Ci-Ce alkyl, C2-Cs alkenyl, Co-Cs alkynyl, or Ci1-Cs alkoxyl is
optionally substituted with one or more R%®

[0316] In some embodiments, each R? independently is Ci-Cs alkyl optionally substituted with
one or more R4,

[0317] In some embodiments, each R” independently is C1-Cs alkyl.

[0318] In some embodiments, each R” independently is C1-Cs alkyl substituted with one or more

32



WO 2022/170122 PCT/US2022/015353

[0319] In some embodiments, each R” independently is C2-Ce alkeny! optionally substituted with
one or more R%.

[0320] In some embodiments, each R® independently is C2-Ce alkenyl.

[0321] Insome embodiments, each R? independently is C2-Ce alkeny] substituted with one or more
R*.

[0322] In some embodiments, each R* independently is (2-Cs alkynyl optionally substituted with
one or more R**,

[0323] In some embodiments, each R” independently is C2-Cs alkynyl.

[0324] In some embodiments, each R® independently is C2-Cs alkynyl substituted with one or
more R%,

[0325] In some embodiments, each R? independently is Ci-Cs alkoxyl is optionally substituted
with one or more R*?.

[0326] In some embodiments, each R? independently is Ci-Cs alkoxyl.

[0327] In some embodiments, each R” independently is Ci-Cs alkoxyl is substituted with one or
more R%2

[0328] In some embodiments, each RZ independently is C3-Cr2 eycloalkyl or 3- to 12-membered
heterocycloalkyl, wherein the (3-Ci2 cycloalkyl or 3- to 12-membered heterocycloalkyl 1s
optionally substituted with one or more R%?,

[0329] In some embodiments, each R independently is C3-Cs cycloalkyl or 3- to 8-membered
heterocycloalkyl, wherein the C3-Cs eyveloalkyl or 3- to 8-membered heterocycloalky] 1s optionally
substituted with one or more R%

[0330] In some embodiments, each RZ independently is C3-Ciz cycloalkyl optionally substituted
with one or more R¥%,

[0331] In some embodiments, each RZ independently is C2-Ciz eycloalkyl.

[0332] In some embodiments, each RZ independently is C3-C12 cycloalkyl substituted with one or
more R,

[0333] In some embodiments, each R* independently is Cs-Cs cveloalky!l optionally substituted
with one or more R“

[0334] In some embodiments, each R” independently is C3-Cs cycloalkyl.

[0335] In some embodiments, each R independently is C3-Cs cycloalkyl substituted with one or

more R%.
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[0336] In some embodiments, each R? independently is 3- to 12-membered heterocycloalkyl
optionally substituted with one or more R*?,

[0337] In some embodiments, each R independently is 3- to 12-membered heterocycloalkyl.
[0338] In some embodiments, each R® independently is 3- to 12Z-membered heterocycloalkyl
substituted with one or more R%?.

[0339] In some embodiments, each R* independently is 3- to 8-membered heterocycloalkyl
optionally substituted with one or more R%,

[0340] In some embodiments, each R” independently is 3- to 8-membered heterocycloalkyl.
[0341] In some embodiments, each R# independently is 3- to R8-membered heterocycloalkyl
substituted with one or more R*".

[0342] In some embodiments, each R independently is H, oxo, halogen, cyano, -OH, NH»,
NH(C:i-Cs alkyly, N(C1-Cs alkyil)r, -S(=0)0-(Ci-Cs alkyl), -C(=0Y(C:-Cs alkyl), -C(=0-(C2-Cs
alkenyl), Ci-Cs alkyl, C2-Cs alkenyl, Ca-Co alkynyl, Ci-Cs alkoxyl, Cs-Ciz cycloalkyl, or 3~ to 12~
membered heterocycloalkyl, wherein the NH{Ci-Cs alkyl), N{Ch-Co alkyl)y, -S(=00-(C-Cs
alkyl), -C(=0)-(C1-Cs alky), -C(=0)-(C2-Co alkenvl), Ci1-Co alkyl, C:-Ce alkenvl, C2-Co alkynyl,
C1-Ce alkoxyl, C3-Ciz cycloalkyl, or 3- to 12-membered heterocycloalkyl is optionally substituted
with one or more RV,

[0343] In some embodiments, each R%® independently is H, oxo, halogen, cyano, -OH, NHz,
NH(C1-Cs alkyl), N(Ci-Cs alkyl)e, -S(=0)2-(Ci-Cs alkyl), -C(=0)-(C1-Cs alkyl), -C(=0)-(C2-Cs
alkenyl), Ci1-Cs alkyl, Co-Ce alkenyl, Cz-Co alkynyl, C1-Cs alkoxyl, Cs-Ciz cycloalkyl, or 3- to 12-
membered heterocycloalkyl.

[0344] In some embodiments, each R™ independently is HL

[0345] In some embodiments, each R?* independently is oxo, halogen, cvano, ~OH.

[0346] In some embodiments, each R independently is oxo.

[0347] In some embodiments, each R%® independently is halogen. In some embodiments, each R%?
ndependently is F or CL

[0348] In some embodiments, each R* independently is F. In some embodiments, each R™
independently 1s CL

[0349] In some embodiments, each R? independently is cyano.

[0350] In some embodiments, each R* independently is -OH.

[0351] In some embodiments, each R*™ independently is NHz, NH{C:i-Ce alkyl), or N(Ci-Cs
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alkyl}z, wherein the NH{C:1-Cs alkyl) or N{C1-Cs alkyl): is optionally substituted with one or more
R,

[0352] In some embodiments, each R independently is NHz.

[0353] In some embodiments, each R? independently is NH(C:1-Cs alkyl), or N(C1-Cs alkyl),
wherein the NH(C1-Cs alkyl) or N(Ci-Cs alkyl)z is optionally substituted with one or more R,
[0354] In some embodiments, each R?® independently is NH(Ci-Cs alkyl}, or N(C;-Ce alkyl)z.
[0355] In some embodiments, each R% independently is NH{Ci-Cs alkyl), or N(C1-Cs alkyl)s,
wherein the NH{C1-Cs alkyl} or N(C1-Cs alkyl): is substituted with one or more R*?,

[0336] In some embodiments, each R* independently is -S{(=0)-~(Ci-Cs alkyl) optionally
substituted with one or more R*.

[0357] In some embodiments, each R* independently is -S(=0)2-(C1-Cs alkyl).

[0358] In some embodiments, each R?® independently is -S(=0)2-CHj.

[0359] In some embodiments, each R independently is -S{=0):-(C1-Cs alkyl) substituted with
one or more RZ,

[0360] In some embodiments, each RZ* independently is ~-C(=0)-(Ci-Cs alkyl) or -C(=0}-(C2-Cs
alkenyl), wherein the -C(=0)-(C1-Cs alkyl) or -C(=0)-(C2-Ce alkenyl} 13 optionally substituted
with one or more RV,

[0361] In some embodiments, each R® independently is -C{(=0}-(C1-Cs alkyl) or -C(=0)-(C2-Cs
alkenyl).

[0362] In some embodiments, each R™ independently is -C(=0)-(C1-Cs alkyl).

[0363] In some embodiments, each R% independently is ~C{(=0)~(C1-Cs alkyl).

[0364] In some embodiments, each R™ independently is -C(=0)-CH=CHa.

[0365] In some embodiments, each R%* independently is -C{(=0)-(C1-Cs alkyl) or ~-C(=0}~(C2-Cs
alkenyl}, wherein the -C(=-{C1-Cs alkyl} or ~C(=0)-{C2-Cs alkenyl} is substituied with one or
more R?Y,

[0366] In some embodiments, each R% independently is Ci-Cs alkyl, C2-Cs alkenyl, C2-Ce
alkynvl, or C1-Cs alkoxyl, wherein the Ci-Cs alkyl, Co-Cs alkenyl, C2-Cs alkynyl, or C1-Cs alkoxyl
is optionally substituted with one or more R™,

[0367] In some embodiments, each R* independently is Ci1-Co alkyl optionally substituted with
one or more R*®.

[0368] In some embodiments, each R* independently is C1-Cs alkyl
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[0369] In some embodiments, each R™ independently is C1-Cs alkyl substituted with one or more
R,

[0370] In some embodiments, each R** independently is C2-Cs alkeny] optionally substituted with
one or more R,

[0371] In some embodiments, each R* independently is C2-Ce alkenyl.

[0372] In some embodiments, each R* independently is (C2-Cs alkenyl substituted with one or
more R,

[0373] In some embodiments, each R* independently is C2-Cs alkynyl optionally substituted with
one or more R*®.

[0374] In some embodiments, each R%® independently is (2-Cs alkynyl.

[0375] In some embodiments, each R* independently is C2-Ce alkynyl substituted with one or
more R%",

[0376] In some embodiments, each R% independently is C1-Cs alkoxy! is optionally substituted
with one or more RZP.

[0377] In some embodiments, each R% independently is C1-Cs alkoxyl.

[0378] In some embodiments, each R?* independently is Ci-Cs alkoxyl is substituted with one or
more R,

[0379] In some embodiments, each R%* independently is C3-Ciz cycloalkyl or 3- to 12-membered
heterocycloalkyl, wherein the Cs-Ci2 cycloalkyl or 3- to 12-membered heterocyeloalkyl is
optionally substituted with one or more R?®.

[0380] In some embodiments, each R® independently is C3-Ciz cycloalkyl optionally substituted
with one or more RZY,

[0381] In some embodiments, each R%* independently is Cs-C12 eycloaltkyl.

[0382] In some embodiments, each R** independently 1s C3-C12 cycloalkyt substituted with one or
more R?Y,

[0383] In some embodiments, each R® independently is 3- to 12-membered heterocycloalkyl
optionally substituted with one or more R*P.

[0384] In some embodiments, each R* independently is 3- to 12-membered heterocycloalkyl,
[0385] In some embodiments, each R*® independently is 3- to 12-membered heterocycloalkyl
substituted with one or more R*Y.

[0386] In some embodiments, each R* independently is (3-Cs cycloalkyl or 3- to 8-membered
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heterocycloalkyl, wherein the Cs-Cs cvcloalkyl or 3- to §-membered heterocycloalkyl is optionally
substituted with one or more R*.

[0387] In some embodiments, each R™ independently is C3-Cz cycloalkyl optionally substituted
with one or more R*Y,

[0388] In some embodiments, each R* independently is C:-Ca cycloalkyl.

[0389] In some embodiments, each R%® independently is Cs-Cs cycloalky! substituted with one or
more R,

[0390] In some embodiments, each R™ independently is 3- to %-membered heterocycloalkyl
optionally substituted with one or more R?®.

[0391] In some embodiments, each R*® independently is 3- to 8-membered heterocycloalkyl.
[0392] In some embodiments, each R* independently is 3- to 8-membered heterocycloalkyl
substituted with one or more R%".

[0393] In some embodiments, each R*® independently is oxo, halogen, cyano, -OH, NH:, NH(C-
Cs alleyl), N(C3-Cs alkyly, -S(=00-(C;-Cs atkyl), ~-C(=0Y-(C1-Cs alkyl), -C=0-(Ca-Co alkenyl),
C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or Ci1-Ce alkoxyl.

[0394] In some embodiments, each R* independently is oxo, halogen, cyano, or -OH.

[0395] In some embodiments, each R?’ independently is oxo.

[0396] In some embodiments, each R?" independently is halogen. In some embodiments, each R?
mdependently 1s F or CL

[0397] In some embodiments, each R?’ independently is F. In some embodiments, each R%®
independently is Cl.

[0398] In some embodiments, each R? independently is cyano. In some embodiments, each R®
independently 15 -OH.

[0399] In some embodiments, each R independently is NHz, NH{C1-Cs alkyl), or N(Ci-Cs
alkyho.

[0400] In some embodiments, each R™ independently is NHa.

[0401] In some embodiments, each R*® independently is NH{C1-Cs alkyl).

[0402] In some embodiments, each R independently is N{(C1-Cs alkyl)a.

[0403] In some embodiments, each R*® independently is -S(=0)-(C1-Cs alkyl).

[0404] In some embodiments, each R independently is -C{(=0)-(C1-Cs alkyl} or -C(=0)-(C2-Cs

alkenyl).
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[0405] In some embodiments, each R* independently is -C(=0)-(C-Cs alkyl}.

[0406] In some embodiments, each R*? independently is -C(=0)-{C2-Cs alkenyl).

[0407] In some embodiments, each R*Y independently is -C(=0)-CH=CHa.

[0408] In some embodiments, each R™ independently is Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs
alkynvl, or C1-Cs alkoxyl

[0409] In some embodiments, each R”® independently is C1-Cs alkyl.

[0410] In some embodiments, each R*” independently is C2-Ce alkenyl.

[0411] In some embodiments, each R™ independently is C2-Cs alkynyl.

[0412] In some embodiments, each R*” independently is Ci-Cs alkoxyl.

Exemplary Embodiments of the Compounds

[0413] In some embodiments, the compound is of Formula (I’):

sté}w

i
E
L ,z

wi R?

¥y,
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Y--»-)( ;
'“"X‘?'

m [—
o

or a pharmaceutically acceptable salt or sterecisomer thereof.

[0414] In some embodiments, the compound is of Formula {(I-a), (I-b), (I-¢), or (I-d}:

. CI

z "‘x3
{1-a)
o N/'\>—_
/ o
Y~-~x1
z w-“x3
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or a pharmaceutically acceptable salt or sterecisomer thereof.

[0415] In some embodiments, the compound is of Formula (I}

RZ
M ,.q
o TRy = LW
R 1 | o *
/» ¢ /J
Yooy N /\0 = w2 TR?
/ N 3
Z /LR)Qi R .
{n

or a pharmaceutically acceptable salt or sterecisomer thereof.
[0416] In some embodiments, the compound 15 of Formula (I1-a), ({T-b), (II-c}, or {Ji-d):

RZ
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(1-d)

or a pharmaceutically acceptable salt or stereoisomer thereof

[0417] In some embodiments, the compound is a compounds described in Table I and I, or a
pharmaceutically acceptable salt or sterecisomer thereof.

[0418] In some embodiments, the compound is a compounds described in Table I and I, or a
pharmaceutically acceptable salt thersof

[0419] In some embodiments, the compound is a compounds described in Table I and 1L

[0420] In some embodiments, the compound is a compounds described in Table H, or a
pharmaceutically acceptable salt or stereocisomer thereof.

[0421] In some embodiments, the compound is a compounds described in Table I, or a
pharmaceutically acceptable salt thereof.

[0422] In some embodiments, the compound is a compounds described in Table I1.
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[04231 In some embodiments, the compound is a compounds described in Table I, or a
pharmaceutically acceptable salt or steresisomer thereof

[0424] In some embodiments, the compound is a compounds described in Table I, or a
pharmaceutically acceptable salt thereof.

[0425] In some embodiments, the compound is a compounds described in Table L.
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{64267 In some aspects, the present disclosure provides a compound being an solopic derivative
{e.g. izotopicatiyv labeled compormd) of any one of the compounds disclosed berein.

4277 In some embodiments, the componnd is an isotopdc derivative of any one of the compownds
described in Table I and Table 11 or 2 phavmaceutically acceptabide salf thergofl

{428] In come embodiiments, the comapound ix an isptopic derivative of any one of the conpounds

desoribed in Tabde I and IL
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[0429] In some embodiments, the compound 15 an isotopic derivative of any one of the compounds
described in Table I, or a pharmaceutically acceptable salt thereof.

[0430] In some embodiments, the compound 18 an isotopic derivative of any one of the compounds
described in Table 1.

[0431] In some embodiments, the compound is an isotopic derivative of any one of the compounds
described in Table ll, or a pharmaceutically acceptable salt thereof,

[0432] In some embodiments, the compound is an isotopic derivative of any one of the compounds
described in Table IL

[0433] It is understood that the isotopic derivative can be prepared using any of a variety of art-
recognized techniques. For example, the isotopic derivative can generally be prepared by carrying
out the procedures disclosed in the Schemes and/or in the Examples described herein, by
substituting an isotopically labeled reagent for a non-isotopically labeled reagent.

[0434] In some embodimenis, the isotopic derivative is a deuterium labeled compound.

[0435] In some embodiments, the isotopic derivative is a deuterium labeled compound of any one
of the compounds of the Formulae disclosed herein.

[0436] In some embodiments, the compound 1s a deuterium labeled compound of any one of the
compounds described i Table I and Table 11, or a pharmaceutically acceptable salt thereof.
(04371 In some embodiments, the compound is a deuterium labeled compound of any one of the
compounds described in Table T and Table I

[0438] In some embodiments, the compound s a deuteriura labeled compound of any one of the
compounds described in Table I, or a pharmaceutically acceptable salt thereof.

[0439] In some embodiments, the compound is a deuterium labeled compound of any one of the
compounds described in Table L.

[0440] In some embodiments, the compound 1s a deuterium labeled compound of any one of the
compounds described i Table [0, or a pharmaceutically acceptable salt thereof.

[0441] In some embodiments, the compound is a deuterium labeled compound of any one of the
compounds described in Table IL

[0442] It 15 understood that the deuterium labeled compound comprises a deuterium atom having
an abundance of deuterium that is substantially greater than the natural abundance of deuterium,
which s 0.015%.

[0443] In some embodiments, the deuterium labeled compound has a deuterium enrichment factor

1358
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for each deuterium atom of at least 3500 (52.59% dewterium incorporation at each deuterium atom),
at least 4000 (60% deuterium incorporation), at least 4500 (67.5% deuterium incorporation), at
ieast 5000 (75% deutertum), at least 5500 (82.5% deuterium incorporation), at least 6000 (80%
deuterium mcorporation}, at least 63333 (95% deutertum incorporation), at least 6466.7 (97%
deuterium incorporation), at least 6600 {(99% deuterium incorporation}, or at least 6633.3 (99.5%
deuterium incorporation). As used herein, the term “deuterium enrichment factor” means the ratio
between the deuterium abundance and the natural abundance of a deuterium.

(04447 ¥t1s understood that the deuterium labeled compound can be prepared using any of a variety
of art-recognized techniques. 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.

[0445] A compound of the invention or a pharmaceutically acceptable salt or solvate thereof that
contains the aforementioned deuterium atom(s) is within the scope of the invention. Further,
substitution with deuterium {i.e., 2H) may afford certain therapeutic advantages resulting from
greater metabolic stability, e g., increased in vive half-life or reduced dosage requirements.
[0446] For the avoidance of doubt it 1s to be understood that, where in this specification a group
18 qualified by “described heren”, the said group encompasses the first occurring and broadest
definition as well as each and all of the particular definitions for that group.

[0447] A suitable pharmaceutically acceptable salt of a compound of the disclosure s, for
example, an acid-addition salt of a compound of the disclosure which 15 sufficiently basic, for
example, an acid-addition salt with, for example, an inorganic or organic acid, for example
hydrochloric, hydrobromic, sulphuric, phosphorie, trifluorcacetic, formic, citric methane
sulphonate or maleic acid. In addition, a suitable pharmaceutically acceptable salt of a compound
of the disclosure which 13 sufficiently acidic i1s an alkali metal salt, for example a sodium or
potassium salt, an alkaline earth metal salt, for example a calctom or magnesium salt, an
ammonium salt or a salt with an organsic base which affords a pharmaceutically acceptable cation,
for example a salt with methylamine, dimmethylamine, disthylamine, trimethylamine, piperidine,
morpholine or tris-(2-hydroxyethyljamine.

(04487 1t will be understood that the compounds of the present disclosure and any
pharmaceutically acceptable salis thereof, comprise sterecisomers, mixtures of stercoisomers,

polymorphs of all isomeric forms of said compounds.
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(04497 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
i space. Isomers that differ in the arrangement of their atoms in space are termed “sterecisomers.”
Sterecisomers that are not mirror images of one another are termed “diasterecisomers,” and
sterecisomers that are non-superimposable mirror images of each other are termed “enantiomers”
or sometimes oplical isomers. A mixture containing equal amounts of mndividual enantiomeric
forms of opposite chirality 1s fermed a “racemic mixture.”

[0450] As used herein, the term “chiral center” refers to a carbon atom bonded to four nonidentical
substituents.

[0451] 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 either 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 S) 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 in accordance
with the Sequence Rule of Cahn, Ingold and Prelog. (Cahn et af., Angew. Chem. Inter. Fdit. 1966,
5, 3835; errata 511; Cabn et ol , Angew. Chem. 1966, 78, 413; Cahn and Ingold, J. Chem. Soc. 1951
{London), 612; Cahn et al,, Experientia 1956, 12, 81; Cahn, J. Chem. Fduc. 1964, 41, 116).
[0452] As used herein, the term “geometric 1somer” means the diastereomers that owe thewr
existence to hindered rotation about double bonds or a cycloalkyl linker {e.g., 1,3-cvclobutyl).
These configurations are differentiated in 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 Cahn-Ingold-Prelog rules.

(04531 It is to be understood that the compounds of the present disclosure may be depicied as
different chiragl isomers or geometric 1somers. It 15 also to be understood that when compounds
have chiral isomeric or geometric 1womeric forms, all isomeric forms are intended to be inchided
i the scope of the present disclosure, and the naming of the compounds does not exclude any
isomeric forms, 1t being understood that not all isomers may have the same level of activity,
[0454] 1t 1s to be understood that the structures and other compounds discussed in this disclosure
include all atropic isomers thereof. 1t 1s also to be understood that not all atropic isomers may have

the same level of activity.
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[0455] As used herein, the term “atropic isomers” are a type of steresisomer in which the atoms
of two 1somers 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 techniques,
it has been possible to separate mixtures of two atropic isomers in select cases.

104561 As used herein, the term “tautomer”™ 15 one of two or more structural isomers that exist in
equilibrium and 13 readily converted from one isomeric form to ancther. This conversion resulis
m the formal migration of a hydrogen atom accompanied by a switch of adjacent conjugated
double bonds. Tautomers exist as a maxture of a tautomeric set in 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 iterconvertible by tautomerisations is called tautomerism. Of the
various types of tautomerism that are possible, two are commonly observed. In keto-enol
tamtomerism a simultaneocus shift of electrons and a hydrogen atom occurs. Ring-chain
tautomerism arises as a result of the aldehyde group (-CHO) in a sugar chain molecule reacting
with one of the hydroxy groups (-OH) in the same molecule to give it a cyvche (ring-shaped) form
as exhibited by glucose.

[0457] It is to be understood that the compounds of the present disclosure may be depicted as
different tautomers. Tt should also be understood that when compounds have tautomeric forms, all
tautoreric forms are intended to be included in 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.

(04581 Compounds that have the same molecular formula but differ in the nature or sequence of
bonding of their atoms or the arrangement of their atoms in space are termed “isomers”. Isomers
that differ in the arrangement of their atoms in space are termed “sterecisomers”, Stereoisomers
that are not murror images of one another are termed “diastereomers” and those that are
non-superimposable miurror images of each other are termed “enantiomers”. When a compound
has an asymmetric center, for example, it is bonded to four different groups, a pair of enantiomers
18 possible. An enantiomer can be characterized by the absolute configuration of its asymmetric
center and 18 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

161



WO 2022/170122 PCT/US2022/015353

levorotatory {Le., as {+) or (-)}-isomers respectively). A chiral compound can exist as either
mdividual enantiomer or as a mixture thereof. A mixture containing equal proportions of the
enantiomers is called a “racemic mixture”.

[0459] The compounds of this disclosure may possess one or more asymmetric centers; such
compounds can therefore be produced as individual (R)- or (8)-sterecisomers or as mixtures
thereof. Unless indicated otherwise, the description or naming of a particular compound in the
spectfication and claims i1s intended to include both individual enantiomers and mixtures, racenic
or otherwise, thereof. The methods for the determination of stereochemistry and the separation of
stereoisomers are well-known in the art (see discussion in Chapter 4 of “Advanced Organic
Chemmistry”, 4th edition J. March, John Wiley and Sons, New York, 2001), for example by
synthesis from optically active starting matenials or by resolution of a racemic form. Some of the
compounds of the disclosure may have geometric isomeric centers (E- and Z- isomers). It is to be
understood that the present disclosure encompasses all optical, diasterecisomers and geometric
isomers and mixtures thereof that possess inflammasome inhibitory activity.

[0460] The present disclosure also encompasses compounds of the disclosure as defined herein
which comprise one or more isotopic substitutions.

[0461] Tt 15 to be understood that the compounds of any Formula described herein include the
compounds themselves, as well as their salts, and their solvates, if applicable. A salt, for example,
can be formed between an amon and a positively charged group (e.g., amino) on a substituted
compound disclosed herem. Suitable amions include chionde, bronmude, iodide, sulphate,
bisulphate, sulphamate, nitrate, phosphate, citrate, methanesulphonate, trifluoroacetate, glutamate,
glucuronate, glutarate, malate, maleate, succmate, fumarate, tartrate, tosylate, salicviate, lactate,
naphthalenesulphonate, and acetate (e.g., trifluoroacetate}.

[0462] As used herein, the term “pharmaceutically acceptable anion” refers to an anion suitable
for forming a pharmaceutically accepiable salt. Likewise, a salt can also be formed between a
cation and a negatively charged group (e.g., carboxylate)} on a substituted compound disclosed
heremn. Swiable cations include sodium ion, potassium ion, magnesium ion, calcium ion, and an
ammonium cation such as tetramethylammonium ion or diethylamine ion.  The substituted
compounds disclosed herein also include those salis containing quaternary nitrogen atoms.

(04631 It is to be understood that the compounds of the present disclosure, for exampls, 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 include monochydrates,
dihydrates, etc. Nonlimiting examples of solvates include ethanol solvates, acetone solvates, etc.
[0464] 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 i1s 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 in which the water retains its molecular state ag HaO.
[0465] As used herein, the term “analog” refers to a chemical compound that is structurally sinular
to ancther but differs shightly 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.
[0466] As used herein, the term “derivative” refers to compounds that have a common core
structure and are substituted with various groups as described herein,

[0467] As used herein, the term “bicisostere” 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 atoms. The
objective of a bioisosteric replacement is to create g new compound with similar biological
properties to the parent compound. The bioisosteric replacement may be physicochemically or
topologically based. Exaroples of carboxylic acid bioisosteres include, but are not limited {o, acyl
sulphonamides, tetrazoles, sulphonates and phosphonates. See, e g, Patani and LaVoie, Chen.
Rev. 96, 3147-3176, 1996,

[0468] It 15 also to be understood that certain compounds of the present disclosure may exist in
solvated as well as unsolvated forms such as, for example, hyvdrated forms. A suitable
pharmaceutically acceptable solvate is, for example, a hydrate such as hemi-hydrate, a mono-
hydrate, a3 di-hydrate or a tri-hydrate. 1t is to be understood that the disclosure encompasses all
such solvated forms that possess inflammasome mhibitory activity.

(04691 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 imhibitory activity. It is 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
Transform (DRIFT) spectroscopy, Near Infrared (NIR) spectroscopy, solution and/or solid state
miclear magnetic resonance spectroscopy. The water content of such crysialline materials may be
determined by Kar! Fischer analysis.

[0470] Compounds of the present disclosure may exist in a number of different tavtomeric forms
and references to compounds of the present disclosure include all such forms. For the avoidance
of doubt, where a compound can exist in one of several tautomeric forms, and only one is
specifically described or shown, all others are nevertheless embraced by Formula (I}. Examples
of tautomeric forms include keto-, enol-, and enolate-forms, as 1, for example, the following
tauwtomeric  pairs.  keto/enol  (illustrated below), imine/enamine, amide/imino alcohol,

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

7o W JOH N o
~—C—C. e C=C = Cc=C’

AN 7 ~ H s N

keto anot anoiate

[0471] Compounds of the present disclosure containing an armine function may alse form N-
oxides. A reference herein to a compound disclosed herein that contains an amine function also
includes the N-oxide. Where a compound contains several amine functions, one or more than one
nifrogen atom may be oxidised to form an N-oxide. Particular examples of N-oxides are the N-
oxides of a terliary amine or a nitrogen atom of a nitrogen-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 Organic
Chemuistry, 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-chloroperoxybenzoic acid (mUPBA), for example, in an inert
solvent such as dichloromethane.

[0472} 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 pharmacokinetic properties of a
compound of the disclosure. A prodrug can be formed when the compound of the disclosure

contains a suitable group or substituent to which a property-modifying group can be attached.
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Examples of prodrugs include derivatives containing i vive cleavable alkyl or acyl substituents at
the sulphonylurea group in a compound of the any one of the Formulae disclogsed herein.

(04731 Accordingly, the present disclosure includes those compounds of the present disclosure as
defined hereinbefore when made available by organic synthesis and when made available within
the human or arumal body by way of cleavage of a prodrug thereof. Accordingly, the present
disclosure meludes 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.

[0474] A suitable pharmaceutically acceptable prodrug of a compound of the present disclosure is
one that is based on reasonable medical judgment as being suitable for administration to the human
or animal body without undesirable pharmacoclogical activities and without undue toxicity. Various
forms of prodrug have been described, for example in the following documents: a) Methods in
Enzymelogy, 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 S “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 (19388); £ N. Kakeva, 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,

[0475] A suitable pharmaceutically acceptable prodrug of a compound of the present disclosure
that possesses a hydroxy group is, for example, an in vive cleavable ester or ether thereof. An in
vive 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 is cleaved in the human or
animal body to produce the parent hydroxy compound. Suttable pharmaceutically acceptable ester
forming groups for a hydroxy group include inorganic esters such as phosphate esters {including
phosphoramidic cyclic esters). Further suitable pharmaceutically acceptable ester forming groups
for a hydroxy group include Ci-Cio alkanoy! groups such as acetyl, benzovi, phenylacetyl and
substituted benzoyl and phenylacetyl groups, Ci1-Cwo alkoxycarbonyl groups such as

ethoxycarbonyl, N,N-{C1-Cs alkylcarbamoyl, 2-dialkylaminoacetyl and 2-carboxyacety! groups.
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Examples of ring substituents on the phenylacetyl and benzovl groups include ammomethyl, N-
alkylaminomethyl, N, N-dialkylaminomethyl, morpholinomethyl, piperazin-1-ylmethyl and 4-{C1-
Cs alkylipiperazin-1-ylmethyl. Swuitable pharmaceutically acceptable ether forming groups for a
hydroxy group include a-acyloxyalkyl groups such as acetoxymethyl and pivaloyloxymethyl
Sroups.

[0476] A suitable pharmaceutically acceptable prodrug of a compound of the present disclosure
that possesses a carboxy group 1s, for example, an in vive cleavable amide thereof, for example an
amide formed with an amine such as ammonia, a Cigalkylamine such as methylamine, a (Ci-Ca
alkylhamine such as dimethylamine, N-ethyl-N-methylamine or diethylamine, a C1-C4q alkoxy-{2-~
Cs alkylamine such as 2-methoxyethylamine, a phenyl-Ci-Cy alkylamine such as benzylamine and
amino acids such as glycine or an ester thereof.

[0477] A suitable pharmaceutically acceptable prodrug of a compound of the present disclosure
that possesses an amino group is, for example, an /n vive cleavable amide derivative thereof,
Suitable pharmaceutically acceptable amides from an amino group include, for example an amide
formed with C1-Cro alkanovl groups such as an acetyl, benzovl, phenylacetyl and substituted
benzovl and phenvlacetyl groups. Examples of ring substituents on the phenvylacetyl and benzoyl
groups include aminomethyl, N-alkylaminomethyl, N N-dialkvlaminomethyl, morpholinomethyl,
piperazin-1-ylmethyl, and 4-(Ci-Cs alkyvhpiperazin-1-yimethyl

[0478] 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 herembefore, 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

[0479] In some aspects, the present disclosure provides a method of preparing a compound
disclosed herein.

[0480] In some aspects, the present disclosure provides a method of preparing a compound,
comprising one orf more steps as described herein.

[0481] In some aspects, the present disclosure provides a compound cbtainable by, or obtained

by, or directly obtained by a method for preparing a compound described herein.
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[0482] In some aspects, the present disclosure provides an intermediate being suitable foruse ina
method for preparing a compound described herein.

[0483] The compounds of the present disclosure can be prepared by any suitable technigue known
in the art. Particular processes for the preparation of these compounds are described further in the
accompanying examples.

[0484] 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 conditions, 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.
(04857 It 13 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.

[0486] 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 materials, it may be desirable
to protect certain substituent groups to prevent their undesired reaction. The skilled chenmust 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 many 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
in guestion, such methods being chosen so as to effect removal of the protecting group with the
mintmum disturbance of groups elsewhere in the molecule. Thus, if reactants inchude, for example,
groups such as amino, carboxy or hyvdroxy 1t may be desirable to protect the group in some of the
reactions mentioned herein.

[0487] By way of example, a suitable protecting group for an amino or alkylamino group is, for
example, an acyl group, for example an alkanoyl group such as acetyl, an alkoxycarbony! group,
for example a methoxycarbonyl, ethoxycarbonyl, or tbutoxycarbonyl group, an
aryimethoxycarbonyl group, for example benzyvloxycarbonyl, or an aroyl group, for example
benzoyl The deprotection condifions for the above protecting groups necessarily vary with the
choice of protecting group. Thus, for example, an acyl group such as an alkanoy! or alkoxycarbonyl

group or an arovl group may be removed by, for example, hydrolysis with a suitable base such as
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an alkali metal hydroxide, for example hithium or sodium hydroxide. Alternatively an acyl group
such as a tert-butoxycarbonyl group may be removed, for example, by treatment with a suniable
actd as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an
arvimethoxycarbonyl group such as a benzyloxvearbonyl 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 18, for example, a phthaloyl group which may be removed by treatment with an alkylamine,
for example dimethylaminopropylamine, or with hydrazine.

[0488] A suitable protecting group for a hydroxy group is, for example, an acyl group, for example
an alkanoy! group such as acetyl, an aroyl group, for example benzoyl, or an arylmethyl group, for
example benzyl The deprotection conditions for the above protecting proups 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 alkali
metal hvdroxide, for example lithiom, sodium hydroxide or ammonia. Alternatively an arylmethyl
group such as a benzy! group may be removed, for example, by hydrogenation over a catalyst such
as palladium on carbon.

[0489] 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 sodium hvdroxide, 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 trifluorcacetic acid, or for
example a benzyl group which may be removed, for example, by hyvdrogenation over a catalyst
such as palladivm on carbon.

(04901 Once a compound of the present disclosure has been synthesized by any one of the
processes defined herein, the processes may then further comprise the additional steps of: (1)
removing any proteciing groups present; (i1} converting the compound of the present disclosure
wto another compound of the present disclosure; (111) forming a pharmaceutically acceptable salt,
hydrate or solvate thereof, and/or (iv) forming a prodrug thereof

[0491] The resultant compounds of the present disclosure can be isolated and purified using
techniques well known in the art.

(0492} Convenienily, the reaction of the compounds is 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 limited to hydrocarbons, such as hexane, petroleum ether, benzene,
toluene or xylene; chiorinated hydrocarbons, such as trichlorethylene, 1,2-dichloroethane,
tetrachloromethane, chloroform or dichloromethane; alcohols, such as methanol, ethanol,
isopropancl, n-propanocl, n-butanocl or teri-butancl; ethers, such as diethyl ether, ditsopropyl ether,
tetrahydrofuran (THF), Z-methyltetrahydrofuran, cyvclopentyimethyl ether (CPME), methyl tert-
butyl ether (MTBE)} or dioxane; glycol ethers, such as ethyiene glycol monomethyl or monosthyl
ether or sthylene glvcol dimethyl ether (diglyme}; ketones, such as acetone, methylisobutyliketone
{(MIBK} or butanone; amides, such as acetamide, dimethylacetamide, dimethylformamide (DMF)
or N-methylpvrrolidinone (NMP); nitriles, such as acetonitrile; sulphoxides, such as dimethyl
sulphoxide (DMSO); nitro compounds, such as nitromethane or nitrobenzene; esters, such as ethyl
acetate or methyl acetate, or mixtures of the said solvents or mixtures with water.

[0493] The reaction temperature is suitably between about -100 °C and 300 °C, depending on the
reaction step and the conditions used.

[0494] Reaction imes are generally in the range between a fraction of a minute and several days,
depending on the reactivity of the respective compounds and the respective reaction conditions.
Sustable reaction times are readily determinable by methods known 1 the art, for example reaction
monitoring. Based on the reaction temperatures given above, suitable reaction times generally lie
in the range between 10 minutes and 48 hours,

[0495] 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
in 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.

(04961 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 in the accompanying examples. The skilled person will easily recognize which kind
of reagents and reactions conditions are to be used and how they are 1o 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
svnthesized by reacting other compounds of the present disclosure under suitable conditions, for
instance, 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 applyving standard
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synthetic methods, like reduction, oxidation, addition or subsiitution 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; suitable protecting

g

groups as well as methods
for introducing and removing them are well-known to the person skilled in the art of chemical
synthesis and are described, in more detall, in, eg, PGM Wuts, T'W. Greene, “Greene’s
Protective Groups in Organic Synthesis”, 4th edition (2006} (John Wiley & Sons}.

[0497] General routes for the preparation of a compound of the application are described in

Scheme 1 and Scheme 2.
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Biological Assays

[0498] 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 bioclogical activity. For example, the molecules can be
characterized by conventional assays, including but not limited to those assays described below,
to determine whether they have a predicted activity, binding activity and/or binding specificity.
[0499] Furthermore, high-throughput screening can be used to speed up analysis using such
assays. As aresult, it can be possible to rapidly screen the molecules described herein for activity,

using techmiques known in the art. General methodologies for performing high-throughput
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screening are described, for example, in Deviin (1998} High Throughput Screening, Marcel
Dekker; and U.S. Patent No. 5,763,263, High-throughput assays can use one or more different
assay techniques including, but not limited to, those described below.

[0500} Various in vitro or in vivo biclogical assays are may be sustable for detecting the effect of
the compounds of the present disclosure. These in vitro or in vivo biological assays can include,
but are not limited to, enzymatic activity assays, electrophoretic mobility shift assays, reporter
gene assays, in viiro cell viability assays, and the assays described herein.

(05011 In some embodiments, the biclogical assay assess the ability of the compounds to inhibit
cell proliferation.

[0502] Insome embodiments, cells (e g, SNU-16 (FGFRZ2-amplification) cells) may be suspended
and dispensed in plates. In some embodiments, cells {e.g., UM-UC-14 (FGFR3-8249C) cells) may
be suspended and dispensed in plates. In some embodiments, cells (e.g, DMS-114 (FGFR1
overexpression) cells} may by suspended and dispensed in plates. In some embodiments, cells
{e.g., RT-112 (FGFR3-Tacc3 fusion) cells) may be suspended and dispensed in plates. In some
embodimenis, to determine the effect of the compounds of the present disclosure on cell
proliferation, cells {e.g., SNU-16, UM-UC-14, DMS-114 and RT112 cells) may be incubated
the presence of vehicle control (e.g., DMSO) or a compound of the present disclosure at varying
concentrations and the inhibition of cell growth may be determined by luminescent quantification
{e.g., of intracellular ATP countent using CellTuer(Glo), according to the manufacturers protocol.
In some embodiments, 1o determine the ICso values, the vehicle-treated cells were normalized as
viable cells and the growth was analyzed using a software {e.g., the CDD Vault software

(Collaborative Drrug Dhiscovery, Burlingame, CA))

Pharmaceutical Compositions

(05031 In some aspects, the present disclosure provides a pharmaceutical composition comprising
a compound of the present disclosure as an active ingredient.

[0504] 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
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
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Table IL

[05051 As used herein, the term “composition” 15 intended to encompass a product comprising the
specified ingredients in the specified amounts, as well as any product which results, directly or
indirectly, from combunation of the specified ingredients in the specified amounis.

[0506] The compounds of present disclosure can be formulated for oral administration in forms
such as tablets, capsules {each of which includes sustained release or timed release formulations),
pills, powders, gramules, elixirs, tinctures, suspensions, syrups and emulsions. The compounds of
present disclosure on can also be formulated for intravenous (bolus or in-fusion), intraperitoneal,
topical, subcutaneous, intramuscular or transdermal {e.g., patch) administration, all using forms
well known to those of ordinary skill in the pharmaceutical arts.

[0507] The formulation of the present disclosure may be in the form of an agueous sclution
comprising an aqueous vehicle, The aqueous vehicle component may comprise water and at least
one pharmaceutically acceptable excipient. 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,

(0508} Any suitable solubility enhancing agent can be used. Examples of a solubility enhancing
agent include cyclodextrin, such as those selected from the group consisting of hydroxypropyl-B3-
cyclodextrin,  methyl-B-cyclodextrin, randomly  methylated-B-cyclodextrin,  ethylated-B-
cvelodextrin, triacetyl-Breyvelodextrin, peracetylated-B-cyclodextrin, carboxymethyl-§-
cyclodextrin, hydroxyethyl-B-cyclodextrin, 2-hydroxy-3-(trimethylammonio)propyl-B-
cyclodextrin, glicosyi-B-cyclodextrin,  sulphated B-cyclodextrin (8-B-CD), maltosyl--
cyclodextrin, Broyclodextrin sulphobutyl  ether, branched-B-cyclodextrin, hydroxypropyl-y-
cyclodextrin, randomly methylated-y-cyclodextrin, and trimethyl-y-cyclodextrin, and mixiures
thereof.

[0509] Any suitable chelating agent can be used. Examples of a suitable chelating agent include
those selected from the group consisting of ethyvlenediaminetetraacetic acid and metal salts thereof,
disodium edetate, trisodium edetaie, and tetrasodium edetate, and mixtures thereot

[0510] Any suitable preservative can be used. Examples of a preservative include those selecied
from the group consisting of quaternary ammonium salts such as benzalkonium halides {preferably
benzalkonium chloride}, chlorhexidine gluconate, benzethonium chloride, cetyl pyndmium

chloride, benzyl bromide, phenylmercury nitrate, phenylmercury acetate, phenylmercury
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necdecanoate, merthiolate, methylparaben, propylparaben, sorbic acid, potassium sorbate, sodium
benzoate, sodium propionate, ethyl p-hydronybenzoate, propylamimopropyl biguanide, and butyl-
p-hydroxybenzoate, and sorbic acid, and mixtures thereof.

[0511] The agueous 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 glycol (such as
propylene glycol, diethylene glycol, triethylene glveol), glycerol, dextrose, glycerin, mannitol,
potassium chlioride, and sodium chloride, and a mixture thereof,

[0512] The aqueous vehicle may also coniain a viscosity/suspending agent.  Suttable
viscosity/suspending agents include those selected from the group consisting of cellulose
derivatives, such as methyl cellulose, ethyl cellulose, hydroxyethyicellulose, polyvethyiene glycols
{(such as polyethvlene glvcol 300, polyethyvlene glycol 400), carboxymethyl cellulose,
hydroxypropylmethy!l cellulose, and cross-linked acrylic acid polvmers {carbomers), such as
polymers of acryhc acid cross-linked with polvalkenyl ethers or divinyl glycol (Carbopols ~ such
as Carbopol 934, Carbopol 934, Carbopol 971, Carbopol 974 and Carbopol 974P), and a mixture
thereof.

[0513] 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 8.3, particularly about 6.0 1o about 8.5, about 7.0 to
about 8.5, about 7.2 to 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 modifying agent is typically a mineral acid or metal
hydroxide base, selected from the group of potassium hydroxide, sodium hydroxide, and
hydrochloric acid, and mixtures thereof, and preferably sodium hydroxide and/or hvdrochloric
acid. These acidic and/or basic pH modifying agents are added to adjust the formulation to the
target accepiable pH range. Hence it may not be necessary to 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.

[0514] The aqueous vehicle may also contain a buffering agent to stabilize the pH. When used,
the buffer is selected from the group consisting of a phosphate buffer (such as sodium dihydrogen
phosphate and disodiom hydrogen phosphate), a borate buffer (such as boric acid, or salts thereof
including disodium tetraborate), a citrate buffer {such as citric acid, or salts thereof including
sodinm citrate), and s-aminocaproic acid, and mixtures thereof.

[0515] The formulation may further comprise a wetting agent. Suitable classes of wetting agents
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include those selected from the group consisting of polyoxypropylene-polyvoxyethylene block
copolymers (poloxamers}, polyethoxviated ethers of castor oils, polvoxvethylenated sorbitan
esters {polysorbates), polymers of oxyethylated octyl phenol (Tyloxapol), polvoxyl 40 stearate,
fatty acid glycol esters, fatty acid glyceryl esters, sucrose fatty esters, and polvoxyvethylene fatty
esters, and mixtures thereof.

[0516] Oral compositions generally include an inert diluent or an edible pharmaceutically
accepiable carrier. They can be enclosed in gelatin capsules or compressed into tablets. For the
purpose of oral therapeutic admumsiration, the active compound can be incorporated with
excipients and used in the form of tablets, troches, or capsules. Oral compositions can alsc 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 microcrysialline 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 ghdant 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,

[0517] According 1o a further aspect of the disclosure there is provided a pharmaceutical
composition which comprises a compound of the disclosure as defined hereinbefore, or a
pharmaceutically acceptable salt, hvdrate or solvate thereof, in association with a pharmaceutically
acceptable difuent or carrier

[051&] The compositions of the disclosure may be in a form suttable for oral use (for example as
tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, gels, or
aqueous or oily solutions or suspensions}, for administration by inhalation (for example as a finely
divided powder or a liguid aerosol), for administration by msufflation (for example as a finely
divided powder) or for parenteral adminisiration (for example as a sterile aqueous or oily solation
for mtravenous, subcutaneous, intramuscular, intraperitoneal or mniramuscular dosing or as a
suppostiory for rectal dosing).

[0519] The compositions of the disclosure may be obtained by conventional procedures using
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conventional pharmaceutical excipients, well known in the art. Thus, compositions intended for
oral use may contain, for example, one or more coloring, sweetening, flaveoring and/or preservative
agents.

[0520] An effective amount of a compound of the present disclosure for use in therapy is an
amount sufficient 1o treat or prevent an nflammasome related condition referred 1o heremn, slow
its progression and/or reduce the symptoms associated with the condition.

[05211 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 or patient and the route of administration, according to well-known

principles of medicine.

Methods of Use

[0522] 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 at least one compound of the present disclosure, or a pharmaceutically acceptable salt thereof.
[0523] In some aspects, the present disclosure provides methods of treating or preventing cancer
i a subject, the method comprising administening to the subject a therapeutically effective amount
of a compound of the present disclosure, or a pharmaceutically acceptable salt thereof.

[0524] To some aspects, the present disclosure provides methods of treating or preventing cancer
in a subject, the method comprising admunistering to the subject a corapound of the present
disclosure, or a pharmaceutically acceptable salt thereof

[0525] 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 at least
one compound of the present disclosure, or a pharmaceutically acceptable salt thereof.

[0526] 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.

[0527] In some aspects, the present disclosure provides methods of treating cancer in a subject,
the method comprising administering to the subject a compound of the present disclosure, or a
pharmaceutically acceptable salt thereof.

[0528] In some aspects, the present disclosure provides at least one compound of the present
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disclosure, or a pharmaceutically acceptable salt thereof, for treating or preventing cancer in a
subject.

[0529] 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.

[0530] 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.

[0531] 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.

[0532] 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.

[0533] 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 preventing cancer in a subject.

[0534] 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 cancer in a subject.

[0535] 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.

[0536] Tn 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
in a subject.

[0537] In some aspects, the present disclosure provides a use of 2 compound of the present
disclosure, or a pharmaceutically acceptable salt thergof, for ireaiing or preventing cancer in a
subject.

[0538] In some aspects, the present disclosure provides a use of at least one compound of the
present disclosure, or a pharmaceutically accepiable salt thereof, for treating cancer in a subject.
[0539] In some aspects, the present disclosure provides a use of a compound of the present
disclosure, or a pharmaceutically acceptable salt thereof, for treating cancer in a subject.

[0540] In some aspects, the present disclosure provides methods of treating or preventing cancer
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in a subject, the method comprising administering o the subject a therapsutically effective amount
of a pharmaceutical composition comprising at least one compound of the present disclosure, ora
pharmaceutically acceptable salt thereof

[0541] In some aspects, the present disclosure provides methods of treating or preventing cancer
in a subject, the method comprising administering o the subject a therapeutically effective amount
of a pharmaceutical composition comprising a compound of the present disclosure, or a
pharmaceutically acceptable salt thereof.

[0542] In some aspects, the present disclosure provides methods of treating or preventing cancer
i 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.
[0543] 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
pharmaceutical composition comprising at least one compound of the present disclosure, or a
pharmaceutically acceptable salt thereof

[0544] In some aspects, the present disclosure provides methods of treating cancer in a subject,
the method comprising admunistering to the subject a therapeutically effective amount of a
pharmaceutical composition comprising a compound of the present disclosure, or a
pharmaceutically acceptable salt thereof.

[0545] To some aspects, the present disclosure provides methods of treating cancer in a subject,
the method comprising administering to the subject a pharmaceutical composition comprising a
compound of the present disclosure, or & pharmaceutically acceptable salt thereof

[0546] In some aspects, the present disclosure provides a pharmaceutical composition comprising
at least one compound of the present disclosure, or a pharmaceutically acceptable salt thereof, for
treating or preventing cancer in a subject.

(05471 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 or
preventing cancer in a subject.

[0548] In some aspects, the present disclosure provides a pharmaceutical composition comprising
at least one compound of the present disclosure, or a pharmaceutically acceptable salt thereof, for
treating cancer in a subject.

[0549] In some aspects, the present disclosure provides a pharmaceutical composition comprising
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a compound of the present disclosure, or a pharmaceutically acceptable salt thereof, for treating
cancer in a subject.

[0550] 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 or preventing cancer in a subject.

[0551] 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 a3 medicament for treating or preventing cancer in a subject.

(0532} 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.

[0553] 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 cancer in a subject.

[0554] 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 or preventing cancer in a subject.

[0555] In some aspects, the present disclosure provides a use of a pharmaceutical composition
comprising a compound of the present disclosure, or g pharmaceutically acceptable salt thereof,
for treating or preventing cancer in a subject.

[0556] In some aspects, the present disclosure provides a use of a pharmaceutical composition
comprising at least one compound of the present disclosure, or 3 pharmaceutically acceptable sal
thereof, for treating cancer in a subject.

[05571 In some aspects, the present disclosure provides a use of a pharmaceutical composition
comprising a compound of the present disclosure, or a pharmaceutically accepiable salt thereof,
for treating cancer in a subject.

[0S58] 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 at least one compound of the present disclosure, or a
pharmaceutically acceptable salt thereof.

[0559] In some aspects, the present disclosure provides methods of treating or preventing cancer
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in a subject, the method comprising administering o the subject a therapsutically effective amount
of a pharmaceutical kit comprising a compound of the present disclosure, or a pharmaceutically
acceptable salt thereof.

(0560} In some aspects, the present disclosure provides methods of treating or preventing cancer
inn 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

[0561] In some aspects, the present disclosure provides methods of treating cancer in a subject,
the method comprising admunistering 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.

[0562] 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
pharmaceutical kit comprising a compound of the present disclosure, or a pharmaceutically
acceptable salt thereof.

[0563] In some aspects, the present disclosure provides methods of treating 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.

[0564] 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
or preventing cancer in a subject.

[0565] Tn 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.

105661 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 in a subject,

[0567] In some aspects, the present disclosure provides a pharmaceutical kit comprising a8
compound of the present disclosure, or a pharmaceutically acceptable salt thereof, for treating
cancer in a subject.

(05681 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
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the manufacture of a medicament for treating or preventing cancer in a subject.

10569} 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.

[0570] In some aspects, the present disclosure provides a use of a pharmaceutical kit comprising
at least one compound of the present disclosure, or 2 pharmaceutically accepiable salt thereof, in
the manufacture of a medicament for treating cancer in a subject.

(05711 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.

[0572] 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.

[0573] 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 cancer in a subject.

[0574] Tu 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.

[0575] 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
cancer in a subject,

(05761 FGFR2 is a human gene located on chromosome 10 that encodes for a protein known as
FGFR2, FGFR3 1s a human gene located on chromosome 4 that encodes for a protein known as
FGFR3. Both FGFR2 and FGFR3 are produced in a variety of different isoforms through
alternative splicing. The "b isoforms” are primarily expressed in epithelial tissues while the "¢
isoforms” are primarily expressed mesenchymal tissues.

[0577] FGFRZ and FGFR3 are members of the fibroblast growth factor receptor family. Members
of the fibroblast growth factor receptor family are proteins that are located on the cellular surface
and bind to various members of the fibroblast growth factor (FGF) family of proteins. FGFRZ and

FGFR3 have an extracellular ligand domain, composed of three immunoglobulin-like domains, a

181



WO 2022/170122 PCT/US2022/015353

single transmembrane helix domain, and an intracellular tyrosine kinase domain. Upon binding of
an FGF ligand to extracellular hgand domains, the receptors dimernize, and the intracellular tyrosine
kinase domamns within the dimer cross-phosphorylate each other, thereby activating the kinases
domains, allowing them 1o subsequently bind to adaptor proieins and phosphoryviate other
ntracellular signaling molecules. Members of the fibroblast growth factor receptor family are
known to regulate various cellular process including, but not himited to, proliferation and
differentiation, particularly within the context of development and tissue repatr.

[0578] Overexpression of FGFR2 has been implicated in a variety of different cancers, including,
but not limited to, gastric cancer and triple negative breast cancer.

[0579] Overexpression of F(GGFR3 has been implicated in a variety of different cancers, including,
but not limited to, lung cancer and bladder cancer.

[0580] Mutations in the FGFR2Z gene, which produce mutant FGFR2 proteins, have been
unplicated in a variety of different cancers, including, but not limited to, endometrial carcinoma
and lung cancer.

[0581] Mutations in the FGFR3 gene, which produce mutant FGFR3 proteins, have been
mmplicated in a variety of different cancers, mcluding, but not lumited to, bladder cancer.

[0582] Fusions of the FGFR2 gene, which produce fusions of FGFR2Z proteins, have been
mmplicated in a variety of different cancers, imcluding, but not limited to, bladder cancer and
mtrahepatic cholangiocarcinoma.

[0583] Fusions of the FGFR3 gene, which produce fusions of FGFR3 proteins, have been
mnplicated in a variety of different cancers, including, but not limited to, bladder cancer and
ghioblastoma,

[0584] In some embodiments, the subject 1s 2 mammal.

[0585] In some embodiments, the subject 15 a human,

[0586] In some embodiments, the subject has previcusly undergone at least one round of anti-
cancer therapy. In some embodiments, the subject has previously undergone at least one round of
anti~cancer therapy and has acquired resistance to ireatment with the anti-cancer therapy. In some
embodiments, the anti-cancer therapy can comprise the adminisiration of at least one of futibatinib,
pemigatinib, erdafitinib, infigratinib, Debio-1347.

(05871 In some embodiments, the cancer is characterized by at least one oncogenic mutation in

the FGFR2 gene.
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[0588] In some embodiments, the cancer is characterized by at least one oncogenic mutation in
the FGFR3 gene.

[0589] It is understood that a cancer that is characterized by at least one oncogenic mutation in the
FGFR2 gene and/or FGFRS3 gene is a cancer that 1s typically associated with at least one oncogenic
mutation in the FGFR2 gene and/or FGFR3I gene, including, but not limited to, cancers whose
primary oncogenic activity is thought to be driven by the at least one oncogenic mutation in the
FGER2 gene and/or FGFR3 gene.

[0590] In some embodiments, the cancer is characterized by overexpression of the FGFR2 gene.
[0591] In some embodiments, the cancer is characterized by overexpression of the FGFR3 gene.
[0592] Tt i1s understood that a cancer that is characterized by overexpression of the FGFR2 pene
and/or F(ZFR3 gene 15 a cancer that is typically associated with the overexpression of the FGFR2
gene and/or FGFR3 gene, including, but not limited 1o, cancers whose primary oncogenic activity
1s thought to be driven by the overexpression of the FGFR2 gene and/or FGFR3 gene.

[0593] In some embodiments, the cancer is characterized by at least one oncogenic variant of
FGFR2.

[0594] In some embodiments, the cancer is characterized by at least one oncogenic variant of
FGFR3.

[0595] Tt is understood that a cancer that 1s characterized by least one oncogenic variant of FGFR2
and/or FGFR3 s a cancer that is typically associated with at least one oncogenic vaniant of FGFR2
and/or FGFR3, mcluding, but not limatted to, cancers whose primary oncogenic activity is thought
to be driven by the at least one oncogenic variant of FGFR2 and/or FGFR3.

[0596] In some embodiments, the cancer is characterized by overexpression of FGFR2,

[0597] In some embodiments, the cancer 15 characterized by overexpression of FGFR3.

[OS98] It is understood that a cancer that is characterized by overexpression of FGFR2 and/or
FGEFR3S is a cancer that is typically associated with overexpression of FGFR2 and/or FGFR3,
cluding, but not himited to, cancers whose primary oncogenic activity is thought to be driven by
overexpression of FGFR2 and/or FGFR3.

[0599] 1 is understood that an oncogenic variant of FGFRZ is an FGFRZ protein that comprises
at least one oncogenic mutation and that is produced as the result of the expression of a FGFRZ
gene that comprises at least one oncogenic mutation

[0600] It is understood that an oncogenic variant of FGFR3 15 an FGFR3 protein that comprises
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at least one oncogenic mutation and that is produced as the result of the expression of a FGFR3
gene that comprises at least one oncogenic mutation.

[0601] In some embodiments, the subject has at least one oncogenic mutation in the FGFR2 gene.
[0602] In some embodiments, the subject has at least one oncogenic mutation in the ¥GFRS gene.
[0603] In some embodiments, the subject has at least one tumor and/or cancerous cell that
expresses an oncogenic variant of FGFR2.

[0604] In some embodimenis, the subject has at least one tumor and/or cancerous cell that
expresses an oncogenic variant of FGFR3.

[0605] In some embodiments, the subject has at least one tumor and/or cancerous cell that
overexpresses FGEFR2.

[0606] In some embodiments, the subject has at least one tumor and/or cancerous cell that
overexpresses FGFR3.

[0607] As would be appreciated by the skilled artisan, in the context of a gene {(e.g. FGFR2 and/or
FGFR3), an oncogenic mutation can include, but is not limited to a mutation that results in the
substitution of one amino acid for another at a specific position within FGFRZ and/or FGFR3, a
mutation that results in the substitution of one or more amino acids for one or more amino acids
between two specific positions within FGFR2 and/or FGFR3, a mutation that results in aninsertion
of one or more amino acids between two positions within FGFR2 and/or FGFR3, a mutation that
results in the deletion of one more anuno acids between two positions within FGFR2 and/or
FGFR3, and mutation that results in a fusion of FGFR2 and/or FGFR3, 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 is not hmited to, a
missense mutation, a nonsynonymous mittation, an mnsertion of one or more nucleotides, a deletion
of one or more nucleotides, an inversion and a deletion-insertion. As would be appreciated by the
skilled artisan, in the context of a gene (e.g. FGRF2 and/or FGFR3}, the gene can have one or
more of the aforementioned types of oncogenic mutations, including combinations of different
types of oncogenic mutations,

[0608] As would be appreciated by the skilled artisan, in the context of a protein (e.g. FGFR2
and/or FGFR3)}, an oncogenic mutation, but 15 not limited to, the substituiion of one amino acid
for another at a specific position within FGFR2Z and/or FGFR3, the substitution of one or more

amino acids for one or more amino acids between two specific positions within FGFRZ and/or

184



WO 2022/170122 PCT/US2022/015353

FGFR3, an insertion of one or more amino acids between two positions within FGFR2 and/or
FGFR3, a deletion of one more aming acids between two positions within FGFR2 and/or FGFR3,
and a fusion of FGFR2 and/or FGFR3, or portion thereof, with ancther protein, or portion thereof,
or any combination thereof. As would be appreciated by the skilled artisan, in the context of a
protein {e.g. FGFR2 and/or FGFR3}, the protein can have one or more of the aforementioned types
of oncogenic mutations, including combmations of different types of oncogenic mutations.
[0609] In some embodimenis, an oncogenic mutation of FGFR2 can be any of the FGFR2
mutations put forth in Table 1a. In some embodiments, an oncogenic mutation of FGFR2 canbea
gatekeeper mutation that results in resistance to the existing inhibitors, wherein the gatekeeper
mutation is V3651 or V363F.
Table 1a. FGFRZ mutations

8252W VA65F /5651
V35651 N350K

[0610] In some embodiments, an oncogenic mutation of FGFR3 can be any of the FGFR3
mutations put torth in Table 1b. In some embodiments, an oncogenic mutation of FGFR3 can be
a gatekeeper mutation that results in resistance to the existing inhibitors, wherein the gatekeeper
mutation is V555M, V5551, or V555F.

Table 1b. FGFR3 mutations
S249C | Tace3 fusion | VS5SL
V555F | V555M

[0611] To some embodiments, an oncogenic variant of FGFR2 can be any of the FGFR2 variants
put forth in Table 1c¢.

Table 1c. FGFR2 oncogenic variants

FGFRZ-8252W FGEFR2-VS56SF FGFRZ-8232W+VSaSF
FGFR2-V 5651 FGFR2-NSS0K FOGFR2-8252WAHV 5631

FGRF2-V5651

[0612] In some embodiments, an oncogenic variant of FGFR3 can be any of the FGFR3 variants
put forth in Table 1d.
Table 1d. FGFR3 oncogenic variants

FGFR3-8249C FGFR3-Tacce3 fusion FGEFR3-8249C+VES55M
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FGFR3-V5355F FGER3-8249C+V555F FGER3-5249C+VSSSL
FGFR3-V555L FGEFR3-V555M

[0613] To some embodiments, an oncogenic variant of FGFR2 can comprise a gatekeeper mutation
that results in resistance to the existing inhibitors, wherein the gatekeeper mutation is V5651 or
VS65F.
[0614] In some embodiments, an oncogenic variant of FGFR3 can comprise a gatekeeper mutation
that resulis in resistance to the existing inhubitors, wherein the gatekeeper mutation s V355M,
V5551 or V555F
[0615] As used herein, the term "activating mutation” refers to any oncogenic mutation that results
inn at least one of. a) increased higand binding of FGFR2 and/or FGFR3, b) ligand-independent
dimerization and activation of FGFR2 and/or FGFR3; and ¢} increased kinase activity of FGFR2
and/or FGFR3.
[0616] In some embodiments, the cancer is a carcinoma, a lymphoma, a blastoma, a sarcoma, a
feukemia, a brain cancer, a breast cancer, a blood cancer, a bone cancer, g lung cancer, 3 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.
[0617] In some embodiments, the cancer is adrenocortical carcinoma, bladdsr urothelial
carcinoma, breast imvasive carcinoma, cervical sgquamous cell carcinoma, endocervical
adenocarcinoma, cholangiocarcinoma, colon adenccarcmoma, vmphoid neoplasm diffuse large
B-cell lymphoma, esophageal carcinoma, glioblastoma multiforme, head and neck squamous cell
carcinoma, kidney chromophobe, kidney renal clear cell carcinoma, kidney renal papillary cell
carcinoma, acute myeloid leukenua, brain lower grade ghoma, hver hepatocellular carcinoma,
tung adenocarcinoma, lung sguamous cell carcinoma, mesothelioma, ovarian  serous
eystadenocarcinoma, pancreatic adenocarcinoma, pheochromocyioma, paraganglioma, prostate
adenocarcinoma, recium  adenocarcinoma, sarcoma, skin  cutanecus melanoma, stomach
adenocarcinoma, festicular  germ cell  tumors, thyroid  carcinomas,  thymorna,  uterine
carcinosarcoma, uveal melanoma. Other examples include breast cancer, lung cancer, lymphoma,

melanoma, liver cancer, colorectal cancer, ovanan cancer, bladder cancer, renal cancer or gastric
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cancer. Further examples of cancer include neurcendocring cancer, non-small cell lung cancer
{NSCLC), small cell lung cancer, thyroid cancer, endomeirial cancer, biliary cancer, esophageal
cancer, anal cancer, salivary, cancer, vidvar cancer, cervical cancer, Acute lvmphoblastic leokemia
{ALLY, Acute myeloid leukemia {AML), Adrenal gland tumors, Anal cancer, Bile duct cancer,
Bladder cancer, Bone cancer, Bowel cancer, Bramn tumors, Breast cancer, Cancer of unknown
primary {CUP), Cancer spread to bone, Cancer spread 1o brain, Cancer spread to liver, Cancer
spread to hung, Carcmnoid, Cervical cancer, Children's cancers, Chronic bymphocytio leukemia
{CLL), Chrome myeloid levkemia (UML), Colorecial cancer, Ear cancer, Endometrial cancer, Eye
cancer, Follicular dendnitic cell sarcoma, Gallbladder cancer, Gastric cancer, Gastro esophageal
sunction cancers, Germ cell tumars, Gestational trophoblastic disease (GIT)), Hatry cell leukenua,
Head and neck cancer, Hodgkin lymphoma, Kapost's sarcoma, Kidney cancer, Larvngeal cancer,
Leukemia, Gastric lnitiy plastica, Liver cancer, Lung cancer, Lyvmphoma, Malignant
schwannoma, Mediastinal germ cell tumors, Melanoma skin cancer, Men's cancer, Merkel cell
skin cancer, Mesothelioma, Molar pregnancy, Mouth and oropharvngeal cancer, Myeloma, Nasal
and paranasal sinus cancer, Nasopharyngeal cancer, Meurcblastoma, Neurcendocrine tumors,
Non-Hodgkin tymphoma (NHL), Esophageal cancer, Ovanan cancer, Pancreatic cancer, Penile
cancer, Persistent trophoblastic disease and chonocarcinoma, Pheochromocyvioma, Prostate
cancer, Pseudomyxoma peritonei, Rectal cancer. Retinoblastoma, Sabivary gland cancer,
Secondary' cancer, Sigoet cell cancer, Skin cancer, Small bowel cancer, Soft fissue sarcoma,
Stomach cancer, T cell childhood non Hodglan Iymphoma (NHL), Testicular cancer, Thymus
gland cancer, Thyroid cancer, Tongue cancer, Tonsil cancer, Tumors of the adrenal gland, Uterine
cancer. Yaginal cancer, Valval cascer, Wilms' tomor, Womb cancer and Oynaecological cancer,
BExamples of cancer also imclude, but are not hmited 1o, Hematologic malignancies, Lymphoma,
Cutaneons T-cell tymphoma, Perrpheral Tecelf lymphoma, Hodgkin's Iymphoma, Non-Hodgkin’s
ymphorng, Multiple myeloma, Chrome ymphooytic leukernia, chronig mveloid leskemia, acute
mveloid  leukemia, Myelodysplastic  syndromes, Myelofibrosis, Bibary  wact  cancer,
Hepatocellular cancer, Colorectal cancer, Breast cancer, Lung ¢ancer, Non-small cell lung cancer,
Ovarian cancer, Thyred Carcinoma, Benal Cell Carcinoma, Pancreatic cancer, Bladder canger,
skinn cancer, malignant melanoma, merkel cell carcimoma, Uveal Melapoma or (lioblastoma
multiforme.

[0618] In some embodiments, the cancer is gastric cancer, triple negative breast cancer,
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melanoma, hepatobiliary cancer, cancer of unknown primary, esophagogasiric cancer, cervigal
cancer, head and neck cancer, CNS cancer, brain cancer, NSCLC, ovarian cancer, breast cancer,
soft tissue sarcoma, pancreatic cancer, prosiate cancer, renal cell carcinoma, thyroid cancer, lung

cancer, bladder cancer, endometrial carcinoma, intrahepatic cholangiocarcinoma or glioblastoma.

Definitions

[0619] Unless otherwise stated, the following terms used in the specification and claims have the
following meanings set cut below.

[0620] Without wishing to be limited by this statement, 1t 1s understood that, while various options
for variables are described herein, the disclosure mtends to encompass operable embodiments
having combinations of the options. The disclosure may be interpreted as excluding the non-
operable embodiments caused by certain combmations of the options.

[0621] tis to be understood that a compound of the present disclosure may be depicted in a neutral
form, a cationic form {e.g., carryving one or more positive charges), or an anionic form {(e.g.,
carrying one or more negative charges), all of which are intended to be included i the scope of
the present disclosure. For example, when a compound of the present disclosure is depicted in an
anionic form, 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 1s depicted in an amonic form, it should be understood that such depiction also
refers to various salts (e.g., sodium salt) of the anionic form of the compound.

[0622] A “therapeutically effective amount” means the amount of a compound that, when
administered 1o 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, etc., of the mammal t0 be treated.

[06231 As used herem, “alkyl”, “C1, Ca, s, Co, Ts or Ts alky?” or “Ci-Cos alkyl” 15 intended to
mclude Ci, o, Cs, Cs, Cs or Cs straight chain (Jinear) saturated aliphatic hydrocarbon groups and
Cs, Ca, Cs or Us branched saturated aliphatic hydrocarbon groups. For example, C-Cy alkyl i3
intends to include C;, C,, €y, Cy, Cs and C; alkyl groups. Examples of alkyl include, moieties
having from one to six carbon atoms, such as, but not limited to, methyl, ethyl, n-propyl, i-propyl,
n-butyl, s-butyl, t-butyl, n-pentyl, i-pentyl or n-hexyl. In some embodiments, a straight chain or

branched alky! has six or fewer carbon atoms {e.g., C1-Cs for straight chain, C3-Cs for branched
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chain}, and in another embodiment, a straight chain or branched alkkyl has four or fewer carbon
atoms.

[0624] As used herein, the term “optionally substituted alkyl” refers to unsubstitoted alkyl or alkyl
having designated substituents replacing one or more hydrogen atoms on one or more carbons of
the hydrocarbon backbone. Such substituents can mclude, for example, alkyl, alkenyl, alkynyl,
halogen, hydroxyl, alkvlcarbonvioxy, arvlcarbonyloxy, alkoxycarbonvloxy, arviexycarbonyloxy,
carboxylate, alkyicarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbony!, alkylaminocarbonyl,
dialkkvlaminocarbonyl, alkyithiocarbonyl, alkexyl, phosphate, phosphonato, phosphinato, aminoe
(including alkylamino, dialkylamino, arvlamino, diarylamino and alkvlarylamino), acylamino
(including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino,
sulphhydryl, alkylthio, arylthio, thiocarboxvlate, sulphates, alkyisulphinyl, sulphonato,
sulphamoyl, sulphonamido, nitro, trifluoromethyl, cyano, azido, heterocycelyl, alkvlaryl, or an
aromatic or hetercaromatic moiety.

[0625] As used herein, the term “alkenvy!” includes unsaturated aliphatic groups analogous in
length and possible substitution to the alkyls described above, but that contain at least one double
bond. For exarople, the term “alkenyl” includes straight chain alkenyl groups {e.g., ethenyl,
propenyl, butenyl, pentenyl, hexenyl, heptenvl, octenyl, nonenyl, decenyl), and branched alkenyl
groups. In certain embodiments, a straight chain or branched alkenyl group has six or fewer carbon
atoms in 1ts backbone (e.g., C2-Cs for straight chain, Cs~Ce for branched chain}. The term “Co-Ce”
includes alkenyl groups containing two to six carbon atoms. The term “Cs-Cs” includes alkenyl
groups contamning three to six carbon atoms,

[0626] As used herein, the term “optionally substituted alkenyl” refers to unsubstituted alkenyl or
alkenyl having designated substituents replacing one or more hydrogen atoms on one or more
hydrocarbon backbone carbon atoms. Such substituents can include, for example, alkyl, alkeny],
alkynvi, halogen, hydroxyl, alkylcarbonyloxy, arvicarbonylory, alkoxycarbonyloxy,
arvioxycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl,
alkviaminocarbonyl, diatkylaminocarbonyl, alkvlthiocarbonyl, alkoxyl, phosphate, phosphonato,
phosphinato, amino {including alkviamino, dialtkylamine, arylamino, diarylamino and
alkylarylamino}, acylamino (including allylcarbonyiamino, aryicarbonylamine, carbamovl and
ureido), amidino, imino, sulphhvdryl, alkyithio, arylthio, thiocarboxylate, sulphates,

alkyisulphinyl, sulphonato, sulphamoyl, sulphonamide, nitro, triffuoromethyl, cyano,
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heterocyelyl, alkvlaryl, or an aromatic or hetercaromatic moiety.

106271 As used herein, the term “alkynyl” 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, “alkyvnyl” mcludes straight chain alkynyl groups {e.g., ethynyl, propynyl,
butynyl, pentynyl, hexyayl, heptynyl, octynyl, nonynyl, decynyl), and branched alkynyl groups.
In certain embodiments, a straight chain or branched alkynyl group has six or fewer carbon atoms
in its backbone {e.g., C2-Cs for straight chain, Us-Ce for branched chain). The term “Ca-Ce”
mcludes alkynyl groups containing two to six carbon atoms. The term “Cs-Cs” includes alkynyl
groups containing three to six carbon atoms. As used herein, “Cu-Cs alkenylene linker” or “Co-Co
alkynylene linker” is intended to include Co, Cs, Ca, Cs or Cos cham (linear or branched} divalent
unsaturated aliphatic hydrocarbon groups. For example, €,-C; alkenylene linker is intended to
include Cz, Cs, C4, Cs and Cs alkenylene linker groups.

[0628] As used herein, the term “optionally substituted alkynyl” refers to unsubstituted alkynyl or
alkynyl having designated substituents replacing one or more hydrogen atoms on one or more
hydrocarbon backbone carbon atoms. Such substituents can include, for example, alkyl, alkenvl,
alkynyl,  Thalogen, hydroxyl, alkylearbonyvloxy, aryicarbonyloxy, alkoxycarbonvioxy,
arvioxycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato,
phosphinato, amino {including alkyviamino, dialkylamine, arylamino, diarylamino and
alkvlarylamino), acylamino (including alkvlcarbonyiamino, arylcarbonylamine, carbamoyl and
ureido), amidino, inuno, sulphhydryl, alkyvlthio, arylthio, thiocarboxylate, alkylsulphinyl,
sulphonato, sulphamoyl, sulphonamido, nitro, trifluoromethyl, cvano, azido, heterocyclyl,
alkylaryl, or an aromatic or heteroaromatic moiety.

[0629] Other optionally substituted moteties (such as optionally substituted cycloalkyl,
heterocycloalkyl, aryl, or hetercaryl} mnclude both the unsubstibuted moieties and the moieties
having ong or more of the designated substituents. For example, substituted heterocycloalkyl
includes those substituted with one or more alkyl groups, such as 2,2,.6,6-tetramethyl-piperidinyl
and 2,2.6,6-tetramethyi-1,2,3 6-tetrahydropyridinyl

*3

[0630] As used herein, the term “cycloalkyl” refers to a saturated or partially onsaturated
hydrocarbon monocyclic or polyeyclic {e.g., fused, bridged, or spiro rings) system having 3 to 30

carbon atoms {e.g., C3-Ciz, Us-C, or C3-Cs). Examples of cycloalky! include, but are not limited
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to, cyclopropyl, cvelobuiyl, cyclopentyl, cyclohexvl, cyecloheptyl, cvclooctyl, cyclopentenyl,
cyclohexenyl, cycloheptenvl, 1,23 4-tetrahvdronaphthalenyl, and adamantyl In the case of
polyeyclic cycloalkyl, only one of the rings 1n the cvcloalkyl needs to be non-aromatic.

[06311 As used herein, the term “heterocycloalkyl” refers 1o a saturated or partially unsaturated 3-
8 membered monocyclic, 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, 8, P,orSel, eg,l1ori-20ri1-3 ori-4ori-5orl1-6heteroatoms, oreg 1,2, 3,4,
3, or & heteroatoms, independently selected from the group consisting of nitrogen, oxygen and
sulphur, unless specified otherwise. Examples of heterocycloalkyl groups include, but are not
limited to, piperidinyl, piperazinyl, pyrrolidinyl, dioxanyl, tetrahydrofuranyl, isoindelinyl,
indolinyl, imidazelidinvl, pyrazolidinyl, oxazolidinyl, isoxazolidinyl, triazolidinyl, oxiranyl,
azetidinvl, oxetanyl, thietanyl, 1,2,3 6-tetrahydropyridinyl, tetrahydropyranyl, dihydropyranyl,
pyranvl, morpholinyl, tetrahydrothiopyranyl, 1, 4-diazepanyl, 1,4-oxazepanyl, 2-oxa-5-
azabicyclo[2.2. 1]heptanyl, 2.5-diazabicvelo[2.2. 1lheptanyl, 2-oxa-G-azaspiro[3. 3Theptanyl, 2,6-
diazaspiro[3.3Jheptanvi, 1,4-dioxa-8-azaspiro[4.Sidecanyl, 1 4-dioxaspiro{d Sldecanvi, 1-
oxaspirol4.5ldecanyl, 1-azaspirof4.Sldecanyl, 3'H-spirofcyclohexane-1, 1 -isobenzofuran]-yl, 7H-
spirofcyclohexane-1,5'-furo[3 4-blpyridin]-yl, 3'H-spirofcyclohexane-1, U'-furo[3,4-clpyridinl-yl,
3-azabicyclof3.1.0Thexanyl, 3-azabicyclo[3.1.0thexan-3-y1, 1,4,5,6-tetrahydropyrrolo]3,4-
clpyrazolvl, 3,4,5,6,7,8-hexabydropyrido{d,3-djpyrimidinyl, 4,5,6,7-tetrabhydro-1H-pyrazolo[3,4-
clpynidinyl, 5,6,7 8-tetrahydropyrido[4,3-d]pyrimidinyl, 2-azaspiro{3.3}heptanyl, 2-methyl-2-
azaspiro{3.3 theptanyl, 2~azaspiro[3. Sinonanyl, 2-methyl-2-azaspiro]3.5nonanyl, 2-
azaspiro{4. 5]decanyl, 2-methyl-2-azaspirof4.5}decanyl, 2-oxa-azaspiro[3.4joctanyl, 2-oxa-
azaspiro[3.4Joctan-6-vl, and the like. In the case of muliicychic heterocycloalkyl, only one of the
rings in  the  heterocycloalkyl needs to  be  sonaromatic {eg, 4,567
tetrahy drobenzofclisoxazolyl).

[0632] As used herein, the term “aryl” includes groups with aromaticity, inchiding “conjugated,”
or multicychic systems with one or more aromatic rings and do not contain any heteroatom in the
ring structure. The term aryl includes both monovalent species and divalent species. Examples of
aryl groups include, but are not limited to, phenyl, biphenyl, naphthy! and the like. Conveniently,
an ary! is phenyl

10633 As used herein, the term “heteroaryi” is intended to include a stable 5-, 6-, or 7-membered
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monoevelic or 7-, &, 9+, 10-, 11- or 1Z2-membered bicvclic aromatic heterocychic ring which
consisis of carbon atoms and one or more hetercatoms, ¢.g., 1 or 1-2 or 1-3 or 1-4 or 1-5 or 1-6
heteroatoms, or eg, 1, 2, 3, 4, 5, or 6 hetercatoms, independently selected from the group
consisting of nitrogen, oxygen and sulphur. The nitrogen atom may be substituted or unsubstituted
(i.e., N or NR wherein R is H or other substituents, as defined). The nitrogen and sulphur
heteroatoms may optionally be oxidised (.., N—O and S(O)p, where p=1 or 2). Itis to be noted
that total number of 8 and O atowms in the aromaiic heterocycle is not more than 1. Examples of
heteroaryl groups include pyrrole, furan, thiophene, thiazole, isothiazole, imidazole, triazole,
tetrazole, pyrazole, oxazole, isoxazole, pyridine, pyrazine, pyridazine, pyrimidine, and the like.
Heteroaryl 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-tetrahydrobenzofclisoxazolyvl).

[0634] Furthermore, the terms “aryl” and “hetercaryl” include multicyclic aryl and heteroaryl
groups, e.g., tricychic, bicyclic, e.g., naphthalene, benzoxazole, benzodioxazole, benzothiazole,
benzommidazole, benzothiophene, quinoline, 1soquinoline, naphthyridine, indole, benzofuran,
purine, deazapurine, indohizine.

(06351 The cycloalkyl, heterocycloalkyl, arvl, or heteroaryl ring can be substituted at one or more
ring positions {e.g., the ring-forming carbon or hetercatom such as N} with such substituents as

halogen, hvdroxyl, alkoxy,

described above, for example, alkyl, alkenyl, alkvaoyvl, i,
alkvlcarbonyloxy, arvicarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyvloxy, carboxylate,
alkylcarbonyl, alkviaminocarbonvl, aralkylaminocarbonyl, alkenvlaminocarbonyl, alkyicarbonyl,
arylcarbonvl, aralkyicarbonyl, alkenylcarbonyl, alkoxycarbonyl, aminocarbonyl,
alkylthiocarbonyl, phosphate, phosphonato, phosphinato, amino (including alkylamino,
dialkylamino, arylamino, diarvlamine and alkylarvlamine), acviamino {inclading
alkylcarbonylamino, arvlcarbonvlamino, carbamovl and ureids), amidino, 1mino, sulphhydryl,
alkylthio, arylthio, thiocarboxylate, sulphates, alkylsulphinyl, sulphonato, sulphamoyl,
sulphonamido, nitro, trifluoromethyl, cvano, azido, heterocyelyl, alkylaryl, or an aromatic or
heteroaromatic moiety. Aryl and heteroaryl groups can also be fused or bridged with alicyelic or
heterocyelic rings, which are not aromatic s0 as to form a multicyclic system {e.g., tetralin,
methylenedioxyphenyl such as benzo{d}f 1,3 ]dwoxole-5-y1).

[0636] As used herein, the term “substituted,” means that any one or more hydrogen atoms on the

designated atom i3 replaced with a selection from the indicated groups, provided that the
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designated atom’s normal valency 18 not excesded, and that the substitution resulis in 3 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, (=N or
N=N}. “Stable compound” and “stable structure” are meant to indicate a compound that is
sufficiently robust to survive isclation to a useful degree of purity from a reaction mixture, and
formulation into an efficacious therapeuiic agent.

[06371 When a bond to a substituent 1s shown 10 cross a bond connecting two atoms in a ring, then
such substituent may be bonded to any atom in the ring. When a substituent 1s 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 siable
compounds.

[0638] When any variable (e.g.. R) cccurs more than one time in any constituent or formula fora
compound, its definition at each occurrence is independent of its definition at every other
occurrence. Thus, for example, if a group is shown to be substituted with 0-2 R moteties, then the
group may optionally be substituted with up to two R moieties and R at each occurrence s selected
independently from the definition of R, Also, combinations of substituents and/or variables are
permissible, but only if such combinations result in stable compounds.

[0639] As used herein, the term “hydroxy” or “hydroxyl” includes groups with an -OH or -0
[0640] As used herein, the term “halo” or “halogen” refers to fluoro, ¢hloro, bromo and iodo.
[0641] The term “haloalky!l” or “haloatkoxyl” refers to an alkyl or alkoxyl substituted with one or
more halogen atoms.

106421 As used herein, the term “optionally substituted haloalkyl” refers to unsubstituted haloalkyl
having designated substituents replacing one or more hvdrogen atoms on one or more hydrocarbon
backbone carbon atoms. Such substituents can include, for example, alkyl, alkenyl, alkynyl,
halogen, hydroxyl, alkylcarbonyloxy, arvicarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy,
carboxvlate, alkylcarbonyl, arvicarbonyl, alkoxycarbonyl, aminocarbonyl, alkyiaminocarbonyl,
dialkcylaminocarbonyl, alkvithiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
(including alkylamino, dialkylamino, arviamino, diarylamino and alkvlarylamino), acylamino

{including alkylcarbonylamino, arylcarbonylamino, carbamoyl and wreido), amidine, imino,
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sulphhydryl,  alkylthio, arylthio, thiocarboxviate, suiphates, alkyisulphinyl, sulphonato,
sulphamoyl, sulphonamide, nitre, triffucromethyl, cyano, azido, heterocyclyl, alkviaryl, or an
aromatic or heteroaromatic moiety.

[0643] As used herein, the term “alkoxy”™ or “alkoxyl” includes substitited and unsubsttuted
alkyl, alkenyl and alkynyl groups covalently inked te an oxygen atom. Examples of alkoxy groups
or atkoxyl 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,
alkylearbonyloxy, arylcarbonvioxy, alkoxycarbonyloxy, arvioxycarbonyioxy, carboxylate,
alkylcarbonyl, arvicarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkvithiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino
(including alkylamino, dialkylamino, arylamineo, diarviamine, and alkylarylaming), acylamino
(including alkylcarbonylamino, arylcarbonviamino, carbamoyl and ureido), anudino, imino,
sulphhydryl, alkylthio, aryithio, thiocarboxvlate, sulphates, alkyisulphinyl, sulphonato,
sulphamoyl, sulphonamide, mitro, trifluoromethyl, cvano, azido, heterocvcelyl, alkylaryl, or an
aromatic or heteroaromatic moieties. Examples of halogen substituted alkoxy groups include, but
are not luted to, fluoromethoxy, difluoromethoxy, trifluocromethoxy, chloromethoxy,
dichloromethoxy and trichloromethoxy.

[0644] As used herein, the expressions “one or more of A, B, or C,)” “one ormore A, B, or 7

EE N

“one or more of A, B, and C,” “one or more A, B, and C,” “selected from the group consisting of
A, B, and C7, “selected from A, B, and C”, and the like are used interchangeably and all referto a
selection from a group consisting of A, B, and/or O, 1.¢., one or more As, ong or more Bs, one or
more s, or any combination thereof, unless indicated otherwise.

[0645] It is 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 various disclosed compounds of the present disclosure according to
the following schemes as well as those shown in the Examples.

(06461 It is to be understood that, throughout the description, where compositions are described
as having, including, or comprising specific components, it is contemplated that compositions also
congsist 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
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essentially of, or consist of, the recited processing steps. Further, it should be undersiood 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 simultanecusly.

[0647] 1t is 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 it may be deswrable in certain instances to further convert the compound to a
pharmaceutically acceptable salt thereof.

[0648] It is to be understood that compounds of the present disclosure can be prepared in a variety
of ways using commercially available starting matenials, compounds known in the literature, or
from readily prepared mtermediates, by emploving standard svnthetic methods and procedures
either known to those skilled in the art, or which will be apparent to the skilled artisan in light 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 literature or from standard textbooks in the field. Although not Iimited to any
one or several sources, classic texts such as Smith, M. B., March, ., 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 Svmrhesis, 3% edition, John
Wiley & Sons: New York, 1999; R. Larock, Comprehensive Organic Transformations, VCH
Publishers (1989); L. Fieser and M. Fieser, Fieser and Fieser's Reagents for Ovganic Synthesis,
John Wiley and Sons (1994); and L. Paquette, ed., Encyclopedia of Reagenis for Organic
Synthesis, Jobhn Wiley and Sons (1995}, incorporated by reference herein, are useful and
recognized reference textbooks of organic synthesis known to those in the art

106491 One of ordinary skill in the art will note that, during the reaction sequences and synthetic
schemes described heremn, the order of certain steps may be changed, such as the introduction and
removal of protecting groups. One of ordinary skill n the art will recognize that cerfain groups
may require protection from the reaction conditions via the use of protecting groups. Protecting
groups may also be used to differentiate similar functional groups in molecules. A list of protecting
groups and how to introduce and remove these groups can be found in Greene, TW., Wuts, P.GG.
M., Protective Groups in Organic Synthesis, 3" edition, John Wiley & Sons: New York, 1999.

[06507 1tis to be understood that, unless otherwise stated, any description of a method of treatment
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includes 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 rodents and other disease
models.

[0651] As used herein, the term “subject” includes human and non-human animals, as well as
cell hines, cell cultures, tissues, and organs. In some embodiments, the subject 1s 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.

[0652] As used herein, the term “subject in need thereof” refers to a subject having a disease or
having an increased risk of developing the disease. A subject in need thereof can be one who has
been previously diagnosed or wdentified as having a disease or disorder disclosed herein. A
subject in need thereof can also be one who is 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 (i.e, a subject who is
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 (1.e., a disease or
disorder disclosed herein that does not respond or has not yet responded to treatment). The
subject may be resistant at start of treatment or may become resistant during treatment. In some
embodiments, the subject in need thereof received and failed all known effective therapies fora
disease or disorder disclosed herein. In some embodiments, the subject in need thereof received
at teast one prior therapy.

[0653] As used herein, 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
administration of a compound of the present disclosure, or a pharmaceutically acceptable salt,
polymorph or solvate thereof, to alleviate the symptoms or complications of a disease, condition
or disorder, or {0 eliminate the disease, condition or disorder. The term “treat” can also include
treatment of a cell i2 vigro or an animal model.

(063547 1t 1s to be understood that a 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.

196



WO 2022/170122 PCT/US2022/015353

2% <4

[0655] As used herein, the term “preventing,” “prevent,” or “protecting against” describes

g,
reducing or eliminating the onset of the symptoms or complications of such disease, condition or
disorder.

[0656] 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.

[0657] 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 limiting the
disclosure 10 one or another isomer, tautomer, regioisomer or stereoisomer, nor does it exclude
mixtures of isomers, tautomers, regicisomers or stereoisomers; however, it will be understood
that a given isomer, tautomer, regioisomer Or stereoisomer may have a higher level of activity
than another isomer, tautomer, regiolsomer or stereoisomer.

[0658] It 1s to be understood that one skilled in the art may refer to general reference texts for
detailed descriptions of known techniques discussed herein or equivalent techniques. These texts
include Ausubel er al., Current Proiocols in Molecular Biclogy, John Wiley and Sons, Inc. (2005},
Sambrook et al., Molecular Cloning, A Laboratory Manual (3% edition), Cold Spring Harbor
Press, Cold Spring Harbor, New York (2000); Coligan et al., Current Protocols in Immunology,
John Wiley & Sons, NY . Enna ¢f al., Current Protocols in Pharmacology, John Wiley & Sons,
NY., Fingl et «l, The Pharmacological Basis of Therapeutics (1973), Remington’s
Pharmaceutical Sciences, Mack Publishing Co., Easton, PA, 18® edition (1990). These texts can,
of course, also be referred to in making or using an aspect of the disclosure.

[0659] 1t is to be understood that the present disclosure also provides pharmaceutical composiiions
comprising any compound described herein in combination with at least one pharmaceutically
acceptable excipient or carrier.

[0660] As used herein, the term “pharmaceutical composition” i3 g 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 i unit dosage form. The umit dosage

form 1s any of a variety of forms, mcluding, for example, a capsule, an IV bag, a tablet, a single
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pump on an aerosol inhaler or a vial. The guantity of active ingredient {e.g., a formulation of the
disclosed compound or salt, hydrate, soclvate or isomer thereof) m a unit dose of composition is an
effective amount and s varied according to the particnlar treatment involved. One skilled in the
art will appreciate that it is sometimes necessary to make routine varnations 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, intravenous, inframuscular, intraperitoneal, mmhalational, buccal,
sublingual, intrapleural, intrathecal, intranasal, and the like. PDosage forms for the topical or
transdermal adminisiration of a compound of this disclosure include powders, sprays, ointments,
pastes, creams, lotions, gels, solutions, patches and mhalants. In one embodiment, the active
compound is mixed under sterile conditions with a pharmaceutically acceptable carrier, and with
any preservatives, buffers, or propellants that are required.

[0661] As used herein, the term “pharmaceutically acceptable” refers to those compounds, anions,
cations, materials, 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 comphcation,
commensurate with a reasonable benefit/risk ratio.

[0662] As used herein, the term “pharmaceutically acceptable excipient” means an excipient that
15 useful 10 preparing a pharmaceutical composition that is generally safe, non-toxic and neither
biologically nor otherwise undesirable, and includes excipient that is acceptable for veterinary use
as well as human pharmaceutical use. A “pharmaceutically acceptable excipient” as used in the
specification and claims includes both one and more than one such excipient.

[06631] It 15 1o be understood that a pharmaceutical composition of the disclosure 15 formulated to
be compatible with its intended route of administration. Examples of routes of admimistration
mclude parenteral, e.g., iniravenous, intradermal, subcutanecus, oral (e.g., ingestion)}, inhalation,
transdermal (topical), and transmucosal adminmistration.  Solotions or suspensions used for
parenteral, mtradermal, or subcutanecus application can include the following components: a
sterile diluent such as water for injection, saline solution, fixed oils, polyethylene giyeols,
glycerine, propylene glycol or other synthetic solvenis; antibacterial agents such as benzyl alcohol
or methy] parabens; antioxidants such as ascorbic acid or sodium bisulphite; chelating agents such

as ethylenediaminetetraacetic acid; buffers such as acetates, citrates or phosphates, and agents for
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the adjusiment of tonicity such as sodium chloride or dextrose. The pH can be adjusted with acids
or bases, such as hydrochloric acid or sodium hydroxide. The parenteral preparation can be
enclosed in ampoules, disposable syringes or multiple dose vials made of glass or plastic.

[0664] 1t is to be understood that a compound or pharmaceutical composition of the disclosure can
be administered t© a subject in many of the well-known methods currently used for
chemotherapeutic treatment. For example, a compound of the disclosure may be injected inio the
blood stream or body cavities or taken orally or applied 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.2., a disease or disorder disclosed
herein} and the health of the patient should preferably be closely monitored during and for a
reasonable period after treatment.

[0665] As used herein, the term “therapeutically effective amount”, refers to an amount of a
pharmaceutical agent to treat, ameliorate, or prevent an identified disease or condition, or to exhibit
a detectable therapeutic or inhibitory effect. The effect can be detected by any assay method
known in 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 condition; and the therapeutic or combination
of therapeutics selected for administration. Therapeutically effective amounts for a given situation
can be determined by routine experimentation that 1s within the skill and judgment of the chinician,
[0666] Tt 15 to be understood that, for any compound, the therapeutically effective amount can be
estimated initially either in cell culture assays, e. g, of neoplastic cells, or inarmimal 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 administration in humans. Therapeutic/prophylactic efficacy and
toxicity may be determined by standard pharmaceutical procedures in cell cultures or experimental
animals, e.g., EDso {the dose therapeutically effective in 50% of the population) and LDsoe {the
dose lethal to 50% of the population}. The dose ratio between toxic and therapeutic effects 15 the
therapeutic index, and 1t can be expressed as the ratio, LDso/EDso. Pharmaceutical compostiions
that exhibit large therapeutic indices are preferred. The dosage may vary within this range
depending upon the dosage form emploved, sensitivity of the patient, and the route of
administration.

[0667] Dosage and adminisiration are adjusted to provide sufficient levels of the active agent(s)
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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 admimstration, drug combination(s), reaction sensitivities, and
tolerance/response to therapy. Long-acting pharmaceutical compositions may be administered
every 3 to 4 days, every week, or once every two weeks depending on half-life and clearance rate
of the particular formulation.

[0668] The pharmaceutical compositions containing active compounds of the present disclosure
may be manufactured in a manner that is generally known, e g., by means of conventional mixing,
dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping, or
Iyophilising processes. Pharmaceutical compositions may be formulated in a conventional manner
using one or more pharmaceutically acceptable carriers comprising excipients and/or auxiliaries
that facilitate processing of the active compounds inio preparations that can be used
pharmaceutically. Of course, the appropriate formulation is dependent upon the route of
administration chosen.

[0669] Pharmaceutical compositions suitable for injectable use include sterile agueous solutions
{where water soluble) or dispersions and sterile powders for the extemporanecus preparation of
sterile mjectable solutions or dispersion. For intravenous administration, suttable carriers include
physiological saline, bacteriostatic water, Cremophor EL™ (BASF, Parsippaoy, N.J.} or phosphate
buffered saline (PBS). In all cases, the composition must be sterile and should be fluid to the
extent 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 coniaining, for example, water,
ethanol, polvol {for example, glyvcerol, propyiene glveol, and liquid polyethylene glycol, and the
like), 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 n the case of
dispersion and by the use of surfactants. Prevention of the action of microorganismas can be
achieved by various antibacterial and antifungal agents, for example, parabens, chlorcbutanol,
phenol, ascorbic acid, thimerosal, and the bke. In many cases, it will be preferable to include
isotonic agents, for example, sugars, polyalcobols such as mannitol and sorbitol, and sodium
chloride in the composition. Prolonged absorption of the injectable compositions ¢an be brought

about by including in the composition an agent which delays absorption, for example, aluminum
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monostearate and gelatin.

10670} Sterile injectable solutions can be prepared by incorporating the active compound in the
required amount in an appropriate solvent with one or a combination of ingredients enumerated
above, as required, followed by filiered sterilisation. Generally, dispersions are prepared by
incorporating the active compound into a sterile vehicle that containg a basic dispersion medium
and the required other ingredients from those enumerated above. In the case of sterile powders for
the preparation of sterile injectable 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 sterile-filtered solution thereof.

[0671] Oral compositions generally include an inert diluent or an edible pharmaceutically
accepiable carrier. They can be enclosed in gelatin capsules or compressed into tablets. For the
purpose of oral therapeutic admimsiration, the active compound can be incorporated with
excipients and used in the form of tablets, troches, or capsules. Oral composttions 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 mgredients, 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,

[0672] For administration 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.

[0673] Systemic administration can also be by transmucosal or transdermal means. For
transmucosal or transdermal administration, penetrants appropriate to the barrier to be permeated
are used in the formulation. Such penetrants are generally known in the art, and include, 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 ointments, sablves, gels,
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or creams as generally known in the art.

10674} The active compounds can be prepared with pharmaceutically acceptable carriers that will
protect the compound against rapid elimination from the body, such as a controlied release
formulation, including mmplants and microencapsulated delivery sysiems. Biodegradable,
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglyeolic
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 liposomes
targeted to infected cells with monoclonal antibodies to viral antigens) can also be used as
pharmaceutically acceptable carriers. These can be prepared according to methods known to those
skilled in the art, for example, as described in U.S. Pat. No. 4,522,811,

[0675] It is especially advantageous to formulate oral or parenteral compositions i dosage unit
form for ease of administration and uniformuty of dosage. Dosage unit 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 in association with the required pharmaceutical carrier. The specification for
the dosage unit forms of the disclosure are dictated by and directly dependent on the unique
characteristics of the active compound and the particular therapeutic effect to be achieved.

[0676] Tn therapeutic applications, the dosages of the pharmaceutical compositions used in
accordance with the disclosure vary depending on the agent, the age, weight, and clinical condition
of the recipient patient, and the experience and judgment of the chlinician or practifioner
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/kyg per day to about 5000 mg/kg per day. In
preferred aspects, dosages can range from about 1 mg/kg per day to about 1800 mg/kg per day. In
an aspect, the dose will be i the range of about 0.1 mg/day o 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 about 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
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the chinician or other qualified observer. Improvement in survival and growth indicates regression.
As used herem, the term “dosage effective manner”™ refers to amount of an active compound (o
produce the desired biglogical effect in a subject or cell.

[0677] 1t 1s 10 be understood that the pharmaceutical compositions can be included in a container,
pack, or dispenser together with instructions for administration.

[06781 1t is to be understood that, for the compounds of the present disclosure being capable of
further forming salts, all of these forms are also contemplated within the scope of the claimed
disclosure.

[0679] As used herein, the term “pharmaceutically acceptable salis” 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 pharmaceutically acceptable salis include, but are not hmited o,
mineral or organic acid salts of basic residues such as anmunes, alkali or organic salts of acidic
residues such as carboxylic acids, and the like. The pharmaceutically acceptable salts include the
conventional non-toxic salis or the quaternary ammonium salts of the parent compound formed,
for example, from non-toxic inorganic or organic acids. For example, such conventional non-toxic
salts include, but are not limated to, those derived from inorganic and organic acids selected from
2-acetoxybenzoic, 2-hydroxyethane sulphonic, acetic, ascorbic, benzene sulphonic, benzoic,
bicarbonic, carbonic, cirie, edetic, ethane disulphonic, 1,2-ethane sulphomic, fumaric,
glucoheptonic, glucomie, glutamice, glveolic, glycollvarsanilic, hexylresorcinic, hydrabamic,
hydrobromic, hydrochloric, hydroiodic, hydroxymaleic, hydroxyunaphthoic, isethionic, lactic,
lactobionic, lauryt sulphonic, maleic, malic, mandelic, methane sulphonic, napeylic, nitric, oxalic,
pamoic, pantothenic, phenviacetic, phosphoric, polvgalacturonic, propionic, salioylie, stearic,
subacetic, succinic, sulphamic, solphamlic, sulphuric, tannic, tartaric, toluene sulphonic, and the
commonly occurring amine acids, e.2., glycine, alanmine, phenylalanine, arginine, ete.

[OGR0T In some embodiments, the pharmaceutically acceptable salt 13 a sodiwrn salt, a potassium
salt, a calcium salt, a magnesium salt, a diethylamme salt, a choline salt, a2 meglomune salt, a
benzathine salt, 2 tromethamine salt, an ammonia salt, an arginine salt, or a lysine salt.

[0681] Gther examples of pharmaceutically acceptable salis include hexanoic acid, cyclopentane
propionic acid, pyvruvic acid, malonic acid, 3-(4-hydroxybenzoylibenzoic acid, cinnamic acid, 4-
chiorobenzenesulphonic  acid, 2-naphthalenesulphonic  acid, 4-toluenesulphonic  acid,

camphorsulphonic acid, 4-methylbicyclo-[2.2.2]-oct-2~ene-1 -carboxylic acid, 3-phenylpropionic
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actd, trimethylacetic acid, tertiary butylacetic acid, muconic acid, and the like. The present
disclosure also encompasses salis formed when an acidic proton present in the parent compound
either 15 replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum
on; or coordinates with an organic base such as ethanclamine, diethanolamineg, inethanclamine,
romethamine, N-methylglucamine, and the like. In the salt form, 1t 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 1.3,

[0682] 1t is to be understood that all references to pharmaceutically acceptable salts include solvent
addition forms (solvates} or crystal forms (polymorphs) as defined herein, of the same salt.
(06831 The compounds, or pharmaceutically acceptable salis thereof, are administered orally,
nasally, transdermally, pulmonary, inhalationally, buccally, sublingually, intraperitoneally,
subcutaneously, intramuscularly, intravenously, rectally, intrapleurally, inirathecally and
parenterally. In one embodiment, the compound 15 admuinistered orally. One skilled in the art will
recognize the advantages of certain routes of administration.

[0684] 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 condition to be treated; the route of administration; the renal and hepatic function of the
patient; and the particular compound or salt thereof ermploved. An ordinarily skilled physician or
veterinarian can readily determine and prescribe the effective amount of the drug required to
prevent, counter, or arrest the progress of the condition.

[O685] Techniques for formulation and administration of the disclosed compounds of the
disclosure can be found in Remington: the Science and Practice of Pharmacy, 19 edition, Mack
Publishing Co., Easton, PA (19953, In an embodiment, the compounds described herein, and the
pharmaceutically acceptable salts thereof, are used in pharmaceutical preparations in combination
with a pharmaceuatically acceptable camrer or diluent  Suitable pharmaceutically acceptable
carriers include inert solid fillers or dilvents and sterile agqueous or organic solutions. The
compounds will be present in such pharmaceutical compositions in amounts sufficient to provide
the desired dosage amount in the range described herein.

[0686] All perceniages 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
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present disclosure. The examples do not limit the claimed disclosure. Based on the present
disclosure the skilled artisan can identify and employ other componenis and methodology useful
for practicing the present disclosure.

[0687] 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 hmiting the
disclosure to one or another isomer, tautomer, regioisomer or siereoisomer, nor does it exclude
mixtures of isomers, tautomers, reginisomers 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, regioisomer or sterecisomer.

[0688] As would be appreciated by the skilled artisan, the FGFR2 gene ts commouly referred to
as one of FGFRZ, fibroblast growth jactor recepror 2, BEK, JWS, BBIDS, CEK3, CEDI, ECTI,
KGFR, TKI4, TK25, BFR-1, CD332, cluster of differentiation 332 and K-SAM. Thus, these terms
are used herein interchangeably to refer to the F{ZFRZ gene.

[0689] As would be appreciated by the skilled artisan, the FGFRZ protein, encoded by the FGFR2
gene, is commonly referred to as one of FGFR2, fibroblast growth factor receptor 2, BEK, JTWS,
BBDS, CEK3, CFD1, ECT!, KGFR, TK14, TK25, BFR-1, CD332, cluster of differentiation 332
and K-SAM. Thus, these terms are used herein mterchangeably to refer to the FGFR2 proten.
[0690] As used herein, the term FGFR2 can refer to any isoform of the FGFR2 protein, including,
but not limited to, FGFR2-TIB and FGFR2-TIIC.

[0691] As would be appreciated by the skilled artisan, the FGFR3 gene ts commouly referred to
as one of FGFR3, fibroblast growth factor recepior 3, ACH, CI3333, cluster of differentiation 333,
CEE2, HSFGFR3EX and JTK4. Thus, these terms are used herein interchangeably to refer 1o the
BRAF gene.

106921 As would be appreciated by the skilled artisan, the FGFR3 protein, encoded by the FGFR3
gene, 15 commonly referred to as one of FGFR3, fibroblast growth factor receptor 3, ACH, D333,
cluster of differentiation 333, CEK2, HSFGFR3EX and JTK4. Thus, these terms are used herein
interchangeably to refer to the FGFR3 protein.

[0693] As used herein, the term FGFR2 can refer to any isoform of the FGFR2 protein, including,
but not limited to, FGFR2Z-IIB and FGFR2-UIC,

(06947 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
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herein by reference. Citation of publications and patent documents 15 not intended as an admission
that any is pertinent prior art, nor does it constitute any admission as 1o 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 invention can be practiced in a variety of embodiments and that the
foregomg description and examples below are for purposes of 1lustration and not limitation of the

claims that follow.

FExemplory Embodimenis

[0695] Embodiment 1. A compound of Formula (')

@)

or a pharmaceutically acceptable salt or sterecisomer thereof, wherein:

each === mdependently represents a single bond or a double bond;

nisOor 1;

W is C(RY') when connected to one double bond and one single bond, N(RY') when
connected to two single bonds, or N when connected 1o one double bond and one single bond;

RWis H, C-Cs alkyl, or -S(=0):~(C1-Cs alkyl};

W2 is C(R%?) when connected to one double bond and one single bond, N(R%?) or O
when connected to two single bonds, or N when connected to one double bond and one single
bond;

RW2is H, Ci-Cs alkyl, or -$(=0)-(C1-Cs alkyl};

Whis Cor N;

Whis C(RWH or N;

RW4is H, halogen, cyano, C1-Cs alkyl, or -S(=0)-(C:-Cs alkyl);

Wois C(RY ) or N

RW? is H, halogen, cyano, C1-Cs alkyl, or -S(=0)-(C:-Cs alkyl);
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W is C{RW®) when connected to one double bond and one single bond, N{RY®} when
connected (o two single bonds, or N when connected to one double bond and one single bond;

RWY® is H, halogen, cyano, C1-Cs alkyl, C1-Cs alkoxyl, Ci1-Cs haloalkyl, or -S{=0)2-(C1-Cs
alkyvh;

¥'is CorN;

X% is N, O, or C(R*%);

R** is H or C1-Cs alkyl;

X3 is N, O, or C(R™Y;

R* is H or C1-Cs alkyl;

R? is H, halogen, cyano, NHz, -NH(C1-Cs alkyl), -NHC(=0)(C1-Cs haloalkyl), -
NHC(=OY0{(Cy-Ce alkyl), N(C1-Cs alkyl), -S(=00-(Ci-Co alkyl), -CE=EOMH, -C(EONC1-Ce
alkyhy, -C(=O00(Cr-Ce alkyD), C1-Cs alkyl, C2-Cs alkenyl, C2-Co alkynyl, Ci-Cs alkoxy, C3-Ciz
cyvcloalkyl, Cs-Chz cycloalkenvyl, 3- to 12-membered heterocycloalkyl, 3- to 12-membered
heterocvcloalkenyl, Co-Cio aryl, or 5- to 10-membered hetercaryi, wherein the -NH{C;-Ce alkyl),
~NHC(=0}Ci-Cs haloalky ), -NHC(=O00(Cr-Cs alkyl), N(C1-Co alkyDz, -S(=03-(Ci-Cs alkyl),
-CE=0H, ~-CEONC-Cs alkvly, -C(=0)0(Ci-Ce alkyl), C1-Cs alkyl, C2-Co alkenyl, C2-Cs
alkynyl, Ci-Ce alkoxy, C:-Cr2 cycloalkyl, Cs-Crz cycloalkenyl, 3- to 12-membered
heterocycloalkyl, 3~ to 12-membered heterocyeloalkenyl, Co-Cio arvl, or 5- to 10-mermbered
heteroarvl, is optionally substituted with one or more R,

each R* independently is halogen, cyano, oxo, -OH, NHz, -NH(C1-Cs alkyl), -
NHCEOYO(C1-Cs alkyl), N{Ci-Cs alkylyz, -8(=0n~(Ci-Cs alkyl), ~-C(=0)YCi-Ce alkyl), -
C=MC(C1-Cs alkyl), Ci-Co alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C1-Co alkoxy, Cs5~Ciz cycloalkyl,
3~ to 12-membered heterocycloalkyl, Cs-Cio aryl, or 5- to 10-membered heteroaryl, wherein the
NHC(=GY(Ci-Ce alkyl) 15 optionally substituted with one or more halogen;

R? is H, halogen, cyano, or Ci1-Ce alkyl;

R® is H, halogen, cyano, or C1-Cs alkyl;

Y is absent, C1-Ce alkyl, Co-Cs alkenyl, or Ci-Cs alkoxyl, wherein the Ci1-Ce alkyl, £2-Cs
alkenyl, or C1-Cs alkoxyl is optionally substituted with one or more halogen, oxo, cyano, -0,
NHz, -NH(C1-Co alkyD-OH, Ci-Cs alkyl, C2-Cs alkenyl, C1-Co alkoxyl optionally substituted
with —{C1-Cs alkyl}{(Cs-Croaryl), or C3-Ciz cycloalkyl;
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Z 18 absent, H, C:-Ciz cycloalkyl 5-Ci cveloalkenyl, 3~ to  12-membered
heterocycloalkyl, 3- to 12-membered heterocycloalkenyl, Co-Cro aryl, or 5- to 10-membered
heteroarvl, wherein the C3-Cuz cycloalkyl, Cs-Ciz cyvcloalkenyl, 3- to  12-membered
heterocycloalkyl, 3- to 12-membered heterocycloalkenyl, Cs-Cio aryl or 5- to 10-membered
heteroaryl, is optionally substituted with one or more R

each R? independently is oxo, halogen, cvano, -OH, =NR* NH,;, NHR?**, NH(C:i-Cs
alkyD), N(Ci-Cs alkyl), -S(C1-Ce alkyl), -S(=OW=NRP-(C-Cs alkyl), -S(=0n-(C1-Cs alkyl), -
S(=0)2-{Co-Co alkenyl}, -C{=0)(3- to 12-membered heterocycloalkyl), -C(=CNH{C1-Cs allcyl), -
C(=O)NR# -C(=0)-(C1-Cs alkyl), -C(=0}-(C2-Cs alkenyl), -C(=0)}-(C1-Cs alkoxyl), Ci-Cs alkyl,
C2-Cs  alkenyl, C3-Cs alkynyl, Ci-Cs alkoxyl, C:-Ciz cycloalkyl, 3~ to 12-membered
heterocycloalkyl, or 5- to 10-membered hetercaryl, wherein the NH{C1-Cs alkyl), N(C-Co alkyl)a,
-S(=0-(Cr-Co alkyl), -C(=0)-(C1-Cs alkyl), -C(=0}-(C2-Cs alkenyl), Ci-Co alkyl, C2-Cs alkenyl,
Co-Cs atkynyl, C1-Co alkoxyl, C3-Ciz cvcloalkyl, 3~ to 12-membered heterocycloalkyl, or 5- 10 10-
membered heteroaryl is optionally substituted with one or more R%¥,

each R™ independently is H, oxo, halogen, cvano, -OH, NHz, NH(C1-Cs alkyl), N(C:-Cs
alkylyz, ~S(=0)-(Ci-Cs alkyl), -C(=0)-(C1-Cs alkyl), -C(=0)-(Ca-Cs alkenyl), Ci-Cs alkyl, Ca-Cs
alkenyl, C2-Cs alkvnyl, Ci-Cs alkoxyl, C3-Ciz cycloalkyl, or 3~ to 12-membered heterocycloalkyl,
wherein the NH(C-Cs alkyl), N(Ci-Ce alkyll, -S(=0)-(C:1-Cs alkyl}, -C(=0}-(C1-Cs alkyl), -
C(=0)-(C2-Cs alkenvl), Ci-Cs alkyl, C:-Cs alkenyl, (C2-Cs alkynyl, Ci-Cs alkoxyl, C3-Ciz
cycloalkyl, or 3- to 12-membered heterocycloalkyl is optionally substituted with one or more R*Y,
and

each R independently is oxo, halogen, cyano, -OH, NHz, NH{C1-Cs alkyl), N(C1-Cs
alkyty, -S(=0)2-(C:-Cs alkyl}, ~-C(=0)}~-(C1-Cs alkyl}, ~C{=0}-{C2-Cs alkenyl}y, Ci-Cs alkyl, C2-Cs
alkenyl, Cz-Ce alkynyl, or C1-Cs alkkoxyl.

[0696] Embodiment 2. A compound of Formula (I):
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ey

or a pharmaceutically accepiable salt or steresisomer thereof, wherein:

each ==== independently represents a single bond or a double bond;

nisOorl;

Wlis C(R™Y or N(RY) when connected to two single bonds, or C or N when connected
to one double bond and one single bond;

R¥Vis H, C1-Ce alkyl, or -S{=0)2-(C1-Cs alkyl);

Wis CRY?) or N(R™?) when connected to two single bonds, or € or N when connected
to one double bond and one single bond;

RW¥?is H, C-Cs alkyl, or -S(=0)-(C1-Cs alkyl};

Wiis Cor N;

XlisCorN;

X*is N, O, or C(R*?);

R*?is H or Ci-Cs alkyl;

X3is N, O, or CR®);

R® s H or C1-Ce alkyl;

R! is H, halogen, cyano, or Ci-Cs alkyl;

R? is H, halogen, cyano, or Ci-Cs alkyl;

R? is H, halogen, cyano, or Ci-Cs alkyl;

R* is H, balogen, cyano, or C1-Cs alkyl;

Y 18 absent or C1-Cs alkyl optionally substituted with one or more oxo or ~OH;

Z is H, Cs-Cx cycloalkyl, or 3- to 8-membered heterocycloalkyl, wherein the Cs-Cs
cycloalkyl or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more RZ;

each RZ independently is oxo, halogen, cyano, -OH, NHz, NH(C:-Cs alkyl), N(C1-Cs
alkyh, ~-8(=012-(C1-Cs alkyl}, ~-C(=0)-(C1-Cs alkyl), ~-C{=0}-(Cs~-Ts alkenyl}), C:-Cs alkyl, C2-Cs
alkenyl, Cz-Cs alkynyl, C1-Cs alkoxyl, Cs-Cs cyeloalkyl, or 3~ to 8-membered heterccycloatkyl,
wherein the NH(Ci-Ce alkyl), N(Ci-Ce alkyl), -S(=00-(Ci-Cs alkyl), -C(=0)-(C1-Cs alkyl), -
CEM-(Co-Co alkenyl), Ci-Cs alkyl, Co-Cs alkenyl, Ci-Coe alkynyl, Ci-Cs alkoxyl, Cs5-Ce
cycloalkyl, or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R4%;

each R* independently is oxo, halogen, cyano, -OH, NHz, NH{C1-Cs alkyl), N{(Ci-Ce
alkyly, ~-8(=0)2-(Ci-Ce alkyl}, ~-C(=0)-(C1-Cs alkyl), ~-CE=OY-(Co-Cs alkenyl), Ci-Cs alkyl, C2-Cs
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alkenvl, C2-Cs alkynvl, Ci-Cs alkoxyl, C3-Ce cycloalkyl, or 3- to 8-membered heterocycloalkyl,
wherein the NH(Ci-Cs alkyl), N(Ci-Cs alkyl)z, -S(=0}2-(Ci-Cs alkyl), -C(=0)-(C1-Cs alkyl), -
CEOM(Co-Cs  alkenyl), Ci-Ce alkyl, C2-Cs alkenyl, Co-Ce alkynyl, Ci-Us alkoxyl, C3-Ce
cycloalkyl, or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R?Y;
and

each R? independently is oxo, halogen, cvano, -OH, NHa, NH(Ci-Ce alkyl), N(Ci-Cs
alkyl}z, -S(=0)-(C1-Ce alkyl), ~-C(=0)-(C1-Co alkyl), -C(=0}-(C2-Cs alkenyl), C1-Co alkyl, C2-Co
alkenyl, C2-Cs alkynyl, or Ci-Co alkoxyl
[0697] Embodiment 3. The compound of any one of the preceding embodiments, wherein:

each === independently represents a single bond or a double bond;

nisOorl;

W!is CRW!) or N(RYY when connected to two single bonds, or C or N when connected
to one double bond and one single bond;

RWis H, Ci-Cs alkyl, or -8(=0)-(C1-Cs alkyl};

W2 is C(R™?) or N(RW?) when connected to two single bonds, or C or N when connected
to one double bond and one single bond;

RW2is H, C1-Cs alkyl, or -S(=0)-(C1-Cs alkyl);

Wois Cor N;

Xlis Cor N;

X2 is N, O, or C(R*?);

R*? 15 H or C1-Cs alkyl;

X¥is N, O, or C(R™Y;

R* is H or C1-Cs alkyl;

R! is H, halogen, cyano, or Ci-Cs alkyl;

R? is H, halogen, cyano, or Ci-Ce alkyl;

R3 is H, halogen, cyano, or C1-Cs alkyl;

R* is H, halogen, cyano, or Ci-Cs alkyl;

Y is absent or Ci-Cs alkyl optionally substituted with one or more oxo or -OH,

£ 18 C3-Cs oycloalkyl or 3- to 8-membered heterocycloalkyl, wherein the C5-Cs cycloalkyl

or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R%;
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each R* independently is oxo, halogen, cyano, -OH, NH:, NH(C:-Cs alkyl), N(C1-Cs
alkyty, -S(=0)2-(Ci-Cs alkyl}, -C(=0)-(C1-Cs alkyl), -C{(=0}-(C2-Cs alkenyl}, Ci-Cs alkyl, C2-Cs
alkenyl, C2-Cs alloynyl, Ci-Co alkoxyl, C5-Ce cycloalky], or 3- to 8-membered heterocycloalkyl,
wherein the NH(Ci-Ce alkyl), N(Ci-Co alkylle, ~-S(=032-(Ci-Cs alkyl}), ~-C(=0)-(C1-Cs alkyl), -
C(=0)-(C2-Co alkenyl), Ci-Ce alkyl, C2-Cs alkenyl, Ci:-Ce alkynyl, Ci-Cs alkoxyl, Cs-Ce
cycloalkyl, or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R%,

each R* independently is oxo, halogen, cyano, -OH, NH,, NH(C\-Cs alkyl), N(Ci-Cs
allkylys, -8(E0N-(Ci-Cs alkyl}, ~-CEOY-(Cr-Cs alkyl), ~CE0Y-(Co-Cs alkenyly, Ci-Cs alkyl, C2-Cs
alkenyl, C2-Cs alkvnyl, Ci-Ce alkoxyvl, Cs-Ca cycloalkyl, or 3- to 8-membered heterocycloalkyl,
wherein the NH(Ci-Cs alkyl), N(Ci-Ce alkyl)e, -S(=0)-<(Ci-Ce alkyl), ~-C(=0)-(Ci-Cs alkyl), -
C(=EO(C-Ce alkenyly, Ci-Co alkyl, Ci-Cs alkenyl, C-Ce alkynyl, Ci-Cs alkoxyl, C3-Cs
cycloalkyl, or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R?Y;
and

each R? independently is oxo, halogen, cyano, -OH, NHa, NH(Ci-Cs atkyl), N(Ci-Cs
alkyly, -S(=0)-(C1-Cs alkyl}, ~-C(=0)-(C1-Cs alkyl), ~-C(=03(Ca-Cs alkenvl), Ci-Cs alkyl, C2-Cs
alkenyl, C:-Cs alloynyl, or C1-Cs alkoxyl
[0698] Embodiment 4. The compound of any one of the preceding embodiments, wherein:

each === independently represents a single bond or a double bond;

nisDorl;

W!is CRYY or N(RW!) when connected to two single bonds, or C or N when connected
to one double bond and one single bond;

RWYis H, C1-Cs alkyl, or -8{=0)-(C1-Cs alkyl);

W2 is C(RY?) or N(RW?) when connected to two single bonds, or C or N when connected
to one double bond and one single bond,

R¥2is H, C1-Cs alkyl, or -S(=0n-(C1-Cs alkyl);

W3is Cor N;

Xtis Cor N;

X*is N, O, or C(R*%);

R*? is H or C1-Cs alkyl;

X%is N, O, or C(R™Y;

R* is H or C1-Cs alkyl;
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R! is H, halogen, cyano, or Ci-Cs alkyl;

R? is H, halogen, cyano, or C1-Cs alkyl;

R’ is H, halogen, cyano, or Ci-Cs alkyl;

R*is H, halogen, cyano, or C1-Cs alkyl;

Y is C1-Co alleyl optionally substituted with one or more oxo or -OH;

Z 1s Cs-Cs cycloalkyl or 3- to 8-membered heterocycloalkyl, wherein the Cs-Cs cycloalkyl
or 3~ to 8-membered heterocycloalkyl is optionally substituted with one or more R%;

each R” independently is oxo, halogen, cvano, -OH, NHz, NH(C:i-Cs alkyl), N(C1-Cs
alkylh, -S(=0)2-{C1-Cs alkyl), ~-C(=0)~(Ci-Cs alkyl), ~-C{(=0)~-(C2-Cs alkenyl), Ci-Cs alkyl, C2-Cs
alkenyl, Cs-Co alkynyl, C1-Cs alkoxyl, C3-Cs cycloalkyl, or 3- to 8-membered heterocycloalkyl,
wherein the NH(C1-Cs alkyl), N(C1-Co alkyl), -S(=0):~-(C1-Cs alkyl), -C(=0)-(C1-Cs alkyl), -
C(=O)(Car-Co alkenyl), Ci-Co alkyl, Co-Cs alkenyl, Cx-Cs alkyvnyl, Ci-Ces alkoxyl, Ci:-Cs
cycloalkyl, or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R%%;

each R% independently is oxo, halogen, cyano, -OH, NH2, NH(C:-Cs atkyl), N(Ci-Cs
alkyly, -S(=0)-(C1-Cs alkyl}, ~-C(=0)-(C1-Cs alkyl), ~-C(=03(Ca-Cs alkenvl), Ci-Cs alkyl, C2-Cs
alkenyl, C2-Cs alkyunyl, C1-Cs alkoxyl, Cs-Cs cycloatkyl, or 3~ to 8-membered heterocycloalkyl,
wherein the NH{C:-Ce alkyl), N(C1-Co alkyl), -S(=0):~(C:-Cs alkyl), ~-C(=0)-(Ci-Ce alkyl), -
C(=-(Cx-Co alkenyl), Ci-Ce alkyl, Co-Cs alkenyl, C:-Ce alkynyl, Ci-Cs alkoxyl, C3:-Cs
cycloalkyl, or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R?%;
and

each R? independently is oxo, halogen, cyano, ~-OH, NHz, NH(C:1-Cs alkyl), N(C:i-Cs
alkyiyz, ~S8(=0)2~(Ci~Ce alkyl), ~C(=0)(C1-Ce alkyl), ~-C=0)-(Ca-Co alkenyl), Ci-Ce alkyl, C2-Ce
alkenyl, C2-Cs alkynyl, or C1-Cs alkoxyl.

[0699] Embodiment 5. The compound of any one of the preceding embodiments, wherein

R2
R2 ‘ R2
. ] M RW’E
= W?’%}}W“ | | \> R’ NN
Al T H—re
PO S Rwe R N |

[0700] Embodiment 6. The compound of any one of the preceding embodiments, wherein
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~a T w‘

/'}"2 Wz 1 iS /’1‘-& N R,E or »‘:(22 . N

o

07017 Embodiment 7. The compound of any one of the preceding embodiments, wheremn
g gl

RXZ

5“~x1 \7/“5 5“’“ .

A
W K RX®.

51

[0702] Embodiment 8. The compound of any one of the preceding embodiments, wherein

- - ‘z?z, ‘%f
Fx{ \f "EMN/\j/ =N N
__«wxﬁ \ e \ i \ o,
N N N

is s N , or

- ;?““‘N %{

N

[0703] Embodiment 9. The compound of any one of the preceding embodiments, wheremn

RXQ
. £
;NX \r/ "§ N o
N'“an is NMO

[0704] Embodiment 10. The compound of any one of the preceding embodiments, wherein

. N

is N-"

e

[0705] Embodiment 11. The compound of any one of the preceding embodiments, wherein R is
[0706] Embodiment 12. The compound of any one of the preceding embodiments, wherein R' is

halogen, cyano, or C1-Cs alkyl
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[0707] Embodiment 13
C1-Cs alkyl

(0708} Embodiment 14
CH.

[0709] Embodiment 15
H.

[0710] Embodiment 16

PCT/US2022/015353

. The compound of any one of the preceding embodiments, wherein R

. The compound of any one of the preceding embodiments, wherein R

. The compound of any one of the preceding embodiments, wherein R? i

. The compound of any one of the preceding embodiments, wherein R? i

halogen, cyano, or C1-Cs alkyl

(0711} Embodiment 17
[0712] Embodiment 18

. The compound of any one of the preceding embodiments, wherein R i

. The compound of any one of the preceding embodiments, wherein R i

halogen, cyano, or C1-Cs alkyl

[0713] Embodiment 19
halogen.

[0714] Embodiment 20
ClL

[0715] Embodiment 21
C1-Cs alkyl

[0716] Embodiment 22
CHa.

[0717] Embodiment 23
H

[0718] Embodiment 24

. The compound of any one of the preceding embodiments, whereinR® i

. The compound of any one of the preceding embodiments, wherein R i

. The compound of any one of the preceding embodiments, wherein R? i

. The compound of any one of the preceding embodiments, wherein R? 1

. The compound of any one of the preceding embodiments, wherein R* i

. The compound of any one of the preceding embodiments, wherein R* 1

halogen, cyano, or C1-Cs alkyl.

[0719] Embodiment 25

halogen.

. The compound of any one of the preceding embodiments, wherein R* 1

[0720] Embodiment 26. The compound of any one of the preceding embodiments, wherein RY is

CL

[0721] Embodiment 27. The compound of any one of the preceding embodiments, wherein R* is

C1-Ce alkyl.

[0722] Embodiment 28. The compound of any one of the preceding embodiments, wherein R? is
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CHi.

107231 Embodiment 29. The compound of any one of the preceding embodiments, wherem Y is
absent.

[0724] Embodiment 30. The compound of any one of the preceding embodiments, wherein Y is
C1-Ce alkyl optionally substituted with one or more oxo or -OH.

[0725] Embodiment 31. The compound of any one of the preceding embodiments, wherein Y is
C1-Cs alkyl

[0726] Embodiment 32. The compound of any one of the preceding embodiments, wherein Y 1s -
CHz-.

[0727] Embodiment 33. The compound of any one of the preceding embodiments, wherein Y is
C1-Cs alkyl substituted with one or more -OH.

[0728] Embodiment 34, The compound of any one of the preceding embodiments, wherein Z is
H

[0729] Embodiment 35, The compound of any one of the preceding embodiments, wherein Z is
Cs-Cs cycloalkyl or 3- to 8-membered heterocycloalkyl, wherein the C3-Cs cveloalkyl or 3- 10 8-
membered heterocycloalkyl is optionally substituted with one or more RZ.

[0730] Embodiment 36. The compound of any one of the preceding emsbodiments, wherein Z 18
azetidiny! or oxetanyl, wherein the azetidinyl or oxetanyl is optionally substituted with one or more
RZ.

[0731] Embodiment 37. The compound of any one of the preceding embodiments, wherein Z i
azetidinyl or oxetanyl.

[0732] Embodiment 38 The compound of any one of the preceding embodiments, wherein Z i
pyrrolidinyl or tetrahydrofuranyl, wherein the pyrrolidiny]l or tetrahydrofuranyl is optionally
substituted with one or more RZ.

[0733] Embodiment 39. The compound of any one of the preceding embodiments, wherein Z i3
pyrrolidingl or tetrahydrofuranyl.

[0734] Embodiment 40. The compound of any one of the preceding embodiments, wherein Z is
piperidinyl or tetrahydropyranyl, wherein the piperidinyl or tetrahydropyranyl is optionally
substituted with one or more R%.

(0735} Embodiment 41, The compound of any one of the preceding embodiments, wherein £ is

piperidinyl or tetrahydropyranyl.
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[0736] Embodiment 42. The compound of any one of the preceding embodiments, wherein at least
one R” is oxo, halogen, cyano, -GH.

[0737] Embodiment 43. The compound of any one of the preceding embodiments, wherein at least
one R% is NHz, NH(C1-Cs alkyl), or N(C1-Cs alkyl)z, wherein the NH(C1-Cs alkyl) or N(C1-Cs
alkyl}: is optionally substituted with one or more R%,

[0738] Embodiment 44. The compound of any one of the preceding embodiments, wherein at least
one R? is -S(=0)2-(C1-Cs alkyl) optionally substituted with one or more R,

[0739] Embodiment 45, The compound of any one of the preceding embodiments, wherein at least
one R% is -C(=0)-(Ci-Cs atkyl) or -C(=0}-(C2-Cs alkenyl), wherein the -C(=0)-(C1-Cs alkyl) or -
C(=0)-(C2-Cs alkenyl) is optionally substituted with one or more R%.

[0740] Embodiment 46. The compound of any one of the preceding embodiments, wherein at least
one R? is -C(=0)-CH=CHo.

[0741] Embodiment 47. The compound of any one of the preceding embodiments, wherein at least
one R is C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, or Ci-Cs alkoxyl, wherein the Ci-Co alkyl,
C2-Cs alkenyl, C2-Cs alkynyl, or Ci-Cs alkoxy! is optionally substituted with one or more R,
(0742} Bmbodiment 48. The compound of any one of the preceding embodiments, wherein at least
one RZ is Ci1-Cs alkyl optionally substituted with one or more R%.

[0743] Embodiment 49, The compound of any one of the preceding embodiments, wherein at least
one RZ 15 C3-Cs cycloalkyl or 3- to 8-membered heterocycloalkyl, wherein the Ca-Cs cycloalkyl or
3- to 8-membered heterocycloalkyl is optionally substituted with one or more R,

[0744] Embodiment 50. The compound of any one of the preceding emnbodiments, wherein at least
one R s oxo, halogen, cyano, or -OH.

[0745] Embodiment 51. The compound of any one of the preceding embodiments, wherein at least
one R™ ig NHa2, NH(C1-Cs alkyl), or N(C1-Cs alkyi), wherein the NH(C1-Cs alkyl} or N(C1-Ce
alkyl) is optionally substituted with one or more RZ,

[0746] Embodiment 52. The compound of any one of the preceding embodiments, wherein at least
one R* is -S(=0)2~(C1-Cs alkyl) optionally substituted with one or more R?Y,

[0747] Embodiment 53, The compound of any one of the preceding embodiments, wherein at least
one R ig -C(=0)-(C1-Cs alkyl) or -C{(=0)}-(C2-Cs alkenyl), wherein the -C{(=0)-(C1-Cs alkyl) or
-C(=0)-(C2-Cs atkenyl) is optionally substituted with one or more R®,

[0748] Embodiment 54. The compound of any one of the preceding embodiments, wherein at least
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one R* ig -C(=0)-CH=CHa.

10749} Embodiment 55. The compound of any one of the preceding embodiments, wherein at least
one R% is C1-Cs alkyl, Co-Cs alkenyl, C2-Cs alkynyl, or C1-Cs alkoxyl, wherein the C1-Cs alkyl,
C2-Cs alkenyl, C2-Cs alkynyl, or C1-Cs alkoxyl is optionally substituted with one or more R?,
[0750] Embodiment 56. The compound of any one of the preceding embodiments, wherein at least
one R is C3-Cs cycloalkyl or 3- to 8-membered heterocycloalkyl, wherein the C3-Cs cycloalkyl
or 3~ to 8-membered heterocycloalkyl is optionally substituted with one or more R,

[0751] Embodiment 537. The compound of any one of the preceding embodiments, wherein at least
one R?" is oxo, halogen, cyano, or -OH.

[0752] Embodiment 58. The compound of any one of the preceding embodiments, wherein at least
one R" is NHz, NH{C:-Cs alkyl), or N{C1-Cs alkyl)h.

[0753] Embodiment 59. The compound of any one of the preceding embodiments, wherein at least
one R? is -S(=0)-(C1-Cs alkyl).

[0754] Embodiment 60. The compound of any one of the preceding embodiments, wherein at least
ong R? is -C(=0)-(C1-Cs alkyl} or ~-C(=0}-(C2-Cs alkenyl).

[0755] BEmbodiment 61. The compound of any one of the preceding embodiments, wherein at least
one R? is -C(=0)-CH=CHa.

[0756] Embodiment 62. The compound of any one of the preceding embodiments, wherein at least
one R% is C1-Cs alkyl, C2-Cs alkenyl, C2-Ce alkynyl, or C1-Cs alkoxyl.

[0757] Embodiment 63. The compound of any one of the preceding embodiments, being of

Formula (I-a), (I-b), (I-¢}, or (I-d):
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(1-b)

4
Y (x\
M--.X \

(I-d)
or a pharmaceutically acceptable salt or steresisomer thereof.
[0758] Embodiment 64. The compound of any one of the preceding embodiments, being of

Formula (1)
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{an
or a pharmaceutically accepiable salt or sterecisomer thereof
[0759] Embodiment 65. The compound of any one of the preceding embodiments, being of

Formula (d1-a), (1I-b), (1i-¢}, or (I-d}:
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(i-dj

or a pharmaceutically acceptable salt or sterecisomer thereof.

[0760] Embodiment 66. The compound of any one of the preceding embodiments, being selected
from the compounds described in Table I and Table I, or a pharmaceutically acceptable salt or
stereoisomer thereof

[0761] Embodiment 67. An isotopic derivative of the compound of any one of the preceding
embodiments.

(0762} Embodiment 68. A method of preparing the compound of any one of the preceding
embodimenis.

[0763] Embodiment 69. A pharmaceutical composition comprising the compound of any one of
the preceding embodiments and one or more pharmaceutically acceptable carriers or excipients.
[0764] Embodiment 70. 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 embodiments.
[0765] Embodiment 71. A compound of any one of the preceding embodiments for treating or
preventing cancer in a subject.

[0766] Embodiment 72. Use of the compound of any one of the preceding embodiments m the
manufacture of a medicament for treating or preventing cancer in a subject.

[0767] Embodiment 73. Use of the compound of any one of the preceding embodiments for
treating or preventing cancer in a subject.

[0768] Embodiment 74. The method, compound, or use of any one of embodiments 70-73,
wherein the subject iz a huroan,

[0769] Embodiment 75, The method, compound, or use of any one of embodiments 70-74,
wherein the subject has previously undergone at least one round of anti-cancer therapy.

[0770] Embodiment 76. The method, compound, or use of any one of embodiments 70-75,

wherein the cancer 1s characterized by at least one oncogenic mutation in the FGFRZ gene.
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[0771] Embodiment 77. The method, compound, or use of any one of embodiments 70-75,
wherein the cancer 1s characterized by at least one oncogenic mutation in the FGFRE gene.
(0772} Embodiment 78 The method, compound, or use of any one of embodiments 70-75,
wherein the cancer is characterized by overexpression of the FGFRZ gene,

[0773] Embodiment 79. The method, compound, or use of any one of embodiments 70-75,
wherein the cancer is characterized by overexpression of the FGFR 3 gene.

[0774] Embodiment 80. The method, compound, or use of any one of embodiments 70-75,
wherein the cancer is characterized by at least one oncogenic vanant of FGFR2,

[0775] Embodiment 81. The method, compound, or use of any one of embodiments 70-75,
wherein the cancer i1s characterized by at least one oncogenic varnant of FGFR3.

[0776] Embodiment 82, The method, compound, or use of any one of embodiments 70-75,
wherein the cancer is characterized by overexpression of FGFR2.

[0777] Embodiment 83. The method, compound, or use of any one of embodiments 70-75,
wherein the cancer is characterized by overexpression of FGFR3,

[0778] Embodiment 84. The method, compound, or use of any one of embodiments 70-83,
wherein the cancer 1s a carcinoma, a lymphoma, a blastoma, a sarcoma, a leukemaia, a brain cancer,
a breast cancer, a blood cancer, a bone cancer, a lung cancer, a skin cancer, a hiver cancer, an
ovarian cancer, a bladder cancer, a renal cancer, a kidney cancer, a gastric cancer, a thyroud cancer,
a pancreatic cancer, an esophageal cancer, a prostate cancer, a cervical cancer, a uterine cancer, a
stomach cancer, a soft tissue cancer, a larvngeal cancer, a small intestine cancer, a testicular cancer,
an anal cancer, a vulvar cancer, g joint cancer, an oral cancer, a pharynx cancer or a colorectal
cancer.

[0779] Embodiment 85, The method, compound, or use of anyv one of embodiments 70-83,
wherein the cancer is adrenocortical carcinoma, bladder urothelial carcinoma, breast invasive
carcinoma, corvical SQUAMOUS cell carcinoma, endocervical adenocarcinoma,
cholangiocarcinoma, colon adenocarcinoma, lymphoid neoplasm diffuse large B-cell lymphoma,
esophageal carcinoma, ghoblastoma multiforme, head and neck sguamous cell carcinoma, kidney
chromophobe, kidney renal clear cell carcinoma, kidney renal papillary cell carcinoma, acute
myeloid leukemia, bram lower grade glioma, liver hepatocellular carcinoma, lung
adenocarcinoma, lung squamous cell  carcinoma, mesothelioma, ovarian  serous

cystadenccarcinoma, pancreatic adenocarcinoma, pheochromocyioma, paraganghioma, prosiate
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adenocarcinoma, rectum adenccarcinoma, sarcoma, skin cutaneocus melanoma, stomach
adenocarcinoma, testicular germ cell tumors, thyroid carcinoma, thymoma, uterine
carcingsarcoma, uveal melanoma. Other examples inchude breast cancer, lung cancer, lymphoma,
melanoma, liver cancer, colorectal cancer, ovarian cancer, bladder cancer, renal cancer or gastric
cancer. Further examples of cancer include neurcendocrine cancer, non-small cell lung cancer
{(NSCLC)

A

small cell lung cancer, thyroid cancer, endometrial cancer, biliary cancer, esophageal
cancer, anal cancer, salivary, cancer, vulvar cancer, cervical cancer, Acute lvmphoblastic lenkemia
{ALL), Acute myeloid leukemia (AML), Adrenal gland tumors, Anal cancer, Bile duct cancer,
Bladder cancer, Bone cancer, Bowel cancer, Brain tumors, Breast cancer, Cancer of unknown
primary (CUP), Cancer spread to bone, Cancer spread to brain, Cancer spread to liver, Cancer
spread to lung, Carcinoid, Cervical cancer, Children's cancers, Chronic lvmphocytic leukemia
(CLL), Chrome myeloid leukemia (CML), Colorectal cancer, Ear cancer, Endometrial cancer, Eye
cancer, Follicular dendritic cell sarcoma, Gallbladder cancer, Gastric cancer, Gastro esophageal
junction cancers, Germ cell tumors, Gestational trophoblastic disease (GI'T)), Hairy cell leukemia,
Head and neck cancer, Hodgkin lymphoma, Kapost’'s sarcoma, Kidney cancer, Laryngeal cancer,
Leuvkema, Gastric hinitis plastica, Laver cancer, Lung cancer, Lymphoma, Malignant
schwannoma, Mediastinal germ cell tumors, Melanoma skin cancer, Meu's cancer, Merkel cell
skin cancer, Mesothelioma, Molar pregnancy, Mouth and oropharyngeal cancer, Myeloma, Nasal
and paranasal sinus cancer, Nasopharvngeal cancer, Neurcblastoma, Neurcendocrine tumors,
Non-Hoedgkin lymphoma (NHL), Esophageal cancer, Ovanan cancer, Pancreatic cancer, Peunile
cancer, Persistent trophoblastic disease and choriocarcinoma, Pheochromocyitoma, Prostate
cancer, Pseudomyxoma peritonei, Rectal cancer. Retinoblastoma, Sabivary gland cancer,
Secondary' cancer, Signet cell cancer, Skin cancer, Small bowel cancer, Soft tissue sarcoma,
Stomach cancer, T cell childhood non Hodgkin lymphoma (NHL), Testicular cancer, Thymus
gland cancer, Thyroid cancer, Tongue cancer, Tonsil cancer, Tumors of the adrenal gland, Uterine
cancer. Vaginal cancer, Vulval cancer, Wilms' tumor, Womb cancer and Gynaecological cancer,
Examples of cancer also include, but are not limited to, Hematologic malignancies, Lymphoma,

“utaneous T-cell lymphoma, Peripheral T-cell lymphoma, Hodgkin’s lymphoma, Non-Hodgkin’s
lymphoma, Multiple myeloma, Chrome lymphocytic leukemia, chronic myeloid leukemia, acute
myeloid  leukemia, Myelodysplastic syndromes, Myvelofibrosis, Biliary tract cancer,

Hepatocellular cancer, Colorectal cancer, Breast cancer, Lung cancer, Non-smaH cell lung cancer,
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Ovarian cancer, Thyroid Carcinoma, Renal Cell Carcinoma, Pancreatic cancer, Bladder cancer,
skin cancer, malignant melanoma, merkel cell carcinoma, Uveal Melanoma or Glioblastoma
multiforme.

[0780] Embodiment 86. The method, compound, or use of any one of embodiments 70-83,
wherein the cancer 18 gastric cancer, triple negative breast cancer, melanoma, hepatobibiary cancer,
cancer of unknown primary, esophagogastric cancer, cervical cancer, head and neck cancer, CINE
cancer, brain cancer, NSCLC, ovarian cancer, breast cancer, soft tissue sarcoma, pancreatic cancer,
prostate cancer, renal cell carcinoma, thyrotd cancer, lung cancer, bladder cancer, endometrial

carcinoma, intrahepatic cholangiocarcinoma or ghoblastoma.

EXAMPLES

[0781] For exemplary purpose, salts of the compounds of Formula (I") and (I} are synthesized and
tested in the examples. It is understood that neutral compounds of Formula (I") and (1) may be
similarly synthesized and tested using the exemplary procedures described in the examples.
Further, it s understood that the salis (e. g, sodium salt) of the compounds of Formula (I") and (I)
may be converted to the corresponding neutral compounds using routine techniques n the art {e.g.,
pH adjustment and, optionally, extraction (e.g., into an aquecus phase)).

[0782] Compounds of Formula (I") and (I) can be prepared using the methods detailed herein
Those skilled in the art may be able to envisage alternative syathetic routes, using a varnety of
starting materials and reagents to prepare the disclosed compounds of Formula (I") and (I} and to
make further modifications. For exemplary purpose, salis of some of the compounds of Formula
(1"} and (I) are synthesized and tested in the examples. It 13 understood that neutral compounds of
Formula (I’) and (I} may be similarly synthesized and tested using the exemplary procedures
described in the examples. Further, it 18 anderstood that the salts {e.g., hydrochloride salt} of the
compounds of Formula (I") and (I} may be converted to the corresponding neutral compounds
using routine techniques in the art {e.g., pH adjustment and, optionally, exiraction (e.g., into an
aquecus phase}).

[0783] Abbreviations:

ag. Aqueous
ACN Acetonitrile
'"H NMR Proton nuciear magnelic resonance spectroscopy
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CDCls Deuterated chloroform

DM Dichloromethane

DMEF Dimethylformamide

DMSG-ds Hexadeuterodimethyisuifoxade

EiCAc Ethvl acetate

ed. Equivalenis

h Hour{s)

HPLO high performance liquud chromatography
LC-MS Liguid chromatography-mass spectrometry
min Minute(s)

prep-HPLC  preparative high performance hiquid chromatography
EuN Triethylamine

TFA Trifluoroacetic acid

THF Tetrahydrofuran

TLC Thin layer chromatography

Y Yield

Synthesis of Mmrmedmws

Intermediate 1 and 34: 8&-chiore-7-{{Z-methyl-1-{(2-(irimethyisilyD)ethoxy)methyl)-1H-
benzo{d}imidazol-6-yhoxy)-2-(I-{piperidin-4-yl)-1 H-pyrazel-4-yhiguinoxalinge and fers-butyl
4-{4-{8-chiore-7-{{Z-methyl-1-{{Z-(frimethylsilyljethoxy)methyl)-1H-benzo{d]imidazol-6-
yhoxylquinoxalin-2-yh-1H-pyrazol-1-yDpiperidine-1-carboxylate

NP FF N
oo ). Stap 4 N Target A - J% \L i T y—
- - —_——— - -
\__/oH \_ /o Boo—N }N/Q‘] NS o SN
\. i i SEM
e Gi

Btep 2

nt-34

M PN
= o
Step 3 — J” | L T -
TR i T R N T
A \N"‘fj o] BEM
Ravet

[0784] Step 1. reri-Butyl 4-(tosvloxy)piperidine-1-carboxylate

[0785] To a solution of terr-butyl 4-hydroxypiperidine-1-carboxylate (500 mg, 2.48 mmol) in
dichloromethane (10 mi) was added triethylamine (754 mg, 7.45 mmol} and p-toluenesulfonyl
chloride (947 mg, 4.97 mmol). The mixture was stirred at 25 °C for 16 h. On completion, the
mixture was poured into water {50 mL) and extracted with ethyl acetate (30 mL x 3}. The organic
lavers were washed with 1 M hydrochloric acid (10 mL) and concentrated under reduced pressure,
The residue was purified by columo chromatography (sihca gel, petroleum  ether/ethyl
acetate=10/1 to 3/1) to give terr-butyl 4-(tosyloxy)piperidine-1-carboxylate (600 mg, 1.69 mmol,

67%) as a white solid.
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[0786] Step 2. tevt-Butyl 4-{4-[8-chloro-7-[ 2-methy{-3-(2-
trimethylisitylethoxymethvl)benzimidazol-5-yljoxy-quinoxalin-2-yl|pyrazol-1-ylipiperidine-1-
carboxylate

[0787] To a solution of 2-[[6-[5-chloro-3-(1H-pyrazol-4-yDquinoxalin-6-ylloxy-2-methyi-
benzimidazol-1-yljmethoxy jethyl-trimethyl-silane (1 g, 1.97 mmol) in N, N-dimethyl formamide
{10 mbl) was added cesium carbonate {(1.29 g, 3.94 mmol} and zers-butyl 4-(p-
tolylsulfonyloxy)piperidine-1-carboxylate (841 mg, 2.37 mmol}. The mixture was stirred at 80 °C
for 3 h. The reaction mixture was diluted with water (10 mL} and extracted with ethyl acetate (20
mi x 3}. The combined organic lavers were washed with saturated brine (20 mL x 3), dried over
anhydrous sodium sulfate, filtered and concentrated in vacuo to give fert-butyl 4-[4-[8-chloro-7-
[2-methyi-3-(2-trimethyisilylethoxymethyibenzimidazol-5-yljoxy-quinoxalin-2-ylipyrazol-1-
vl]piperidine-1-carboxylate (2 g, crude} as a yellow oil. 'TH NMR (400 MHz, CD:;0D) §9.29(d, J
=28 Hz, 1H}, 8.76 (s, 1H), 848 (s, 1H), 774 (dd, /=72, 88 Hz, 1H), 756 (d, /=80 Hz, 1H),
748 (dd, J=9.2, 11.2 Hz, 1H), 738 (dd, J=2.0, 138 Hz, 1H), 7.23 - 7.16 (m, 1H), 5.79 - 5.64
(m, 2H}, 4.38 (d, /=132 Hz, ZH), 3 .80 - 3.36 (m, 4H), 2.29 - 2.08 {m, 4H), 1.62 - 1.54 (m, SH),
1.08 - 0.81 (m, 2H), 0.13 -0.08 (m, 9H); mz ES+ [M+H]" 690.4.

[O788] Step 3. 2-[[6-[S-chioro-3-[1-(4-piperidyDpyrazol-d-yiquinoxalin-6-yljoxy-2-methyl-
benzimidazol-1-ylmethoxylethyl-trimethyl-silane

[07891 To a solution of fert-butyl 4-[4-[8-chloro-7-[ 2-methyl-3-(2-
trimethy lsilylethoxymethyl ybenzimidazol-S-ylloxy-quinoxalin-2-yllpyrazol-1-ylpiperidine-1-
carboxylate (2 g, 2.90 mmol} in dichloromethane (20 ml} was added trifluorcacetic acid (4 mL),
The mixture was stirred at 25 °C for 2 h. The reaction mixture was concentrated in vacuo. The
residue was purified by reversed-phase HPLC (mobile phase: [water {0.225% formic acid)-
acetonttrile], (B%. 50%-55%, 10 min) to give 2-[[{6-[S-chloro-3-[1-{4d-piperidyDipyrazol-4-
yliquinoxalin-S-yljoxy-2-methyi-benzimidazol-1-yijmethoxy lethyl-trimethyl-silane (700 mg,
1.19 mmol, 41%) as a yellow solid. 'H NMR (400 MHz, CD:OD): § = 9.28 (s, 1H}, 8.73 (s, 1H),
8.46 (s, 1), 8.08 - 7.93 (m, 1H), 7.77 - 7.70 (m, 1H), 7.54 - 7.43 (m, 1H), 7.40 - 7.38 (m, 1H),
7.32 - 7.08 (m, 1H}, 5.82 - 5.39 (m, 2H), 4.62 - 4.45 (m, 1H), 3.83 - 3.60 {m, 2H), 3.40 - 3.17 {(m,
2ZH)Y, 2.99 - 2,86 (m, 2H), 2.77 (4, J = 6.4 Hz, 3H}), 2.37 - 2.26 {m, 2H), 1.09 - 0.83 (m, 2H), 0.08
(s, OH); mz BS+ [MH+H]™ 590.1.
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Intermediate 2: 2-{i-{Azetidin-3-yi}- 1 H-pyrazol-4-y1}-B-chlore-7-{(Z-methyl-1-((2-
{trimethylsilyllethoxy)methyl}-1H-benzold]imidazol-6-yijoxyguinoxaling

Targot A~ l . Boomy > 'M\[/E ];j ):j: Y Smp2 N\> 7 :l\/]jx\ ~ E.j: ‘o
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[0790] Step 1. fert-Butyl 3-(4-(8-chloro-7-{{Z-methvl-1-{{2-(trimethylsilyDethoxyImethyl}- 1 H-
benzo|djimidazol-6-yhoxyqunoxalin-2-vh-1 H-pyrazol-1-yhazetidine- 1 -carboxylate

[0791] To a solution of 2-[[6-[5-chloro-3-(1H-pyrazol-4-yhquinoxalin-6-yljoxy-2-methyl-
benzimidazol-1-ylmethoxy jethyi-trimethyl-silane(2 g, 3.94 mmol}, tert-butyl 3-iodoazetidine-1-
carboxylate {1.67 g, 592 mmol} in N, N-dimethyl formamide (20 mL) was added potassium
carbonate {1.09 g, 7.89 mumol}. The mixture was stirred at 60 °C for 32 h. The reaction mixture
was quenched by addition water (200 mL) at 20 °C, and then diluted with ethyl acetate (200 mL)
and extracted with ethyl acetate (200 mL x 3). The combined organic lavers were washed with
water (100 mL x 2}, dried over anhydrous sodium sulfate, filtered and concentrated under reduced
pressure. The residue was purified by colummn chromatography (petroleum ether/ethyl acetate=10/1
to /1) to give tert-butyl 3-{4-[8-chloro-7-[ 2-methyl-3-(2-
trimethylsilylethoxymethyhbenzimidazol-5-yl]oxy-quinoxalin-2-vllpyrazol-1-yljazetidine-1-
carboxylate (2.70 g, 3.67 mmol, 93%) as a yellow solid. m/z ES+ [M+H]" 662 4.

[0792] Step 2. 2-{1-(azetidin-3-y})- 1 H-pyrazol-4-y1)-8-chloro-7-((2~-methy -1 -((2-
{trimethylsilyDethoxy)ymethyi}-1H-benzoldlimidazol-6-yHoxyquinoxaline

[0793] A solution of teri-buty] 3-[4-[8-chloro-7-[2~-methyl-3-(2-
trimethylsilylethoxymethylybenzimidazol-S-yljoxy-quinoxalin-2-yljpyrazol-1-yljazetidine- 1 -
carboxylate (2.5 g, 3.77 mmol) in tnfluoroacetic acid (2 ml) and dichloromethane (20 mlL) was
stirred at 25 °C for 16 h, The reaction nuxture was guenched with saturated sodium bicarbonate
(50 mL) at 25 °C, and then diluted with dichloromethane (50 ml) and extracted with
dichloromethane (50 ml. x 3}. The combined organic layers were washed with water {20 mL x 2},
dried over anhydrous sodiam sulfate, filtered and concentrated under reduced pressure to give 2-
{1-(azetidin-3-y1}-1 H-pyrazol-4-y}-8-chloro-7-{{ 2-methy - 1 -{2-{trimethyisilyDethoxy methy1)-
1H-benzo| djimidazol-6-yhoxy)qumoxaline (2.0 g, 2.49 mmol, 66%) as a yellow solid. TH NMR
(400 MHz, DMSQO-d6) & = 9.48 - 937 (m, 1), 9.27 - 9.01 (m, 1H), 886 (s, 1H}, 8.60 (5, 1H),
807(d, J=92Hz (H), 784 (4, J=92Hz IH), 756 - 748 (in, 2H), 7.31 {dd, J =24, § 8 Hz,
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1H), 5.66 - 5.49 (m, 1H), 4.70 (s, 1H), 460 - 439 (m, 4H), 4.02 (q, J = 7.2 Hz, ZH)}, 1.98 (s, 2H)},
m/z BES+ [MHH]T 562 4.
Intermediate 3: 5-{{{fert-ButyldiphenylsilyDoxymethyl}-1,2-thiazinane 1,1-dioxide
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[0794] Step 1. Methy! 2-{cyanomethyDacrylate

[0795] To a solution of methyl methyl 2-(bromomethyllacrylate {23.0 g, 128 mmol),
trimethylsilylformonitrile (127 g, 128 mmol} in acetonitrile (300 mL) was added
tetrabutylammonium fluoride (I M in THF, 128 .48 mL} dropwise at 25 °C, the mixtare was stirred
at 25 °C for 1 h. The mixture was concentrated under reduced pressure. The residue was purified
by column chromatography (silica gel, petroleum ether/ethyl acetate=3/1) to give methy! 2-
(cyanomethylacrylate (13.0 g, 103 mmol, 80%) as a colourless oil. *H NMR (400 MHz, CDCls)
8640 (d, J=08Hz 1H), 6.01 (5, 1H), 3.75 (d, /= 0.8 Hz, 3H), 3.35 (s, 2H).

[0796] Step 2. Methy! 3-(benzyvithio}-2-(cyanomethy)propanoate

[0797] To a solution of methyl 2-(cyanomethyhacrylate (6.50 g, 51.9 mmol) in tetrabydrofuran
(80 mL} was added triethylamine {(15.7 g, 155 mumol} and phenylmethanethiol (7.74 g, 62.3 mmol),
the mixture was stirred at 20 °C for 1 h. The reaction mixture was diluted with water {250 mL)
and extracted with ethyl acetate (3 < 150 mL). The combined organic lavers were dried over
anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The residue was
purified by column chromatography {silica gel, petroleum ether:ethyl acetate=30:1 to 15:1} to give
methyl 3~{benzylthio}-2-(cyanomethylpropanoate (22.0 g, 88.2 nimol, 85%) as a colorless oil.
[0798] Step 3. 4-Amino-2-((benzylthioymethyDbutan-1-0]

[0799] To a solution of methyl 3-(benzylthio}-2-(cyvanomethyDpropanoate (10.0 g, 40.1 mmol) in
tetrahydrofuran (200 L) was carefully added bithium aluminum bydnde (4.57 g, 120 mwmol)
portion-wise at 0 °C. The mixture was stirred at 25 °C for 1 h. The mixture was carefully quenched

with sodium sulfate decahydride (10 g) and water (5 mlL.). The resulting precipitate was filtered.
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The filirate was dried over sodium sulfate, filtered and concentrated in vacuo to give 4-aming-2-
{{benzylthioymethyhibutan-1-0l (9 g, crude} as a yellow oil.

[OB00] Step 4. 4-(Benzylthio)-3-(((teri-butyldiphenylsilyoxy)methylbutan-1-amine

[0801] A solution of 4-amino-2-{{benzvlthioymethyl)butan-1-0l (7 g, 31.0 mmol), rert-
butylchlorodimethyisilane (8.54 g, 31.0 mmol), imidazole (3.17 g, 46.5 mmol} in dichloromethane
{50 mL) was stirred at 25 °C for 16 h. The mixture was poured into water (20 mL} and extracted
with ethyl acetate (3 x 30 mL). The organic lavers were dried with sodium sulfate, filtered and
concentrated under reduced pressure. The residue was purified by reversed-phase HPLC (0.1%
formic acid condition) to give 4-(benzylthio)-3-({{terr-butyldiphenylsilyloxy)methylbutan-1-
amine (6.60 g, 14.2 mmol, 45%) as a yellow oil. m/z ES+ [M+H]™ 464.2.

[0802] Step 5. 4-Ammo-2-({{rerr-butyldiphenvisilyhoxyYmethyDbutane-1-sulfonyl chloride
[0803] To a solution of 4-(benzylthio}-3-(((rer-butyldiphenvisilyhoxymethyhbutan-1-amine (3
g, 6.47 mmol} in acetic acid (30 mL) and water (9 mL) was added N-chlorosuccinimide (2.59 g,
19.4 mmol). The reaction was stirred at 25 °C for 0.5 h. The mixture was concentrated under
reduced pressure to give 4-amino-2-({({(fer-butyldiphenylsilylyoxyviymethylbutane-1-sulfonyl
chloride (2.80 g, crude) as a yellow o1l

[0804] Step 6. Methyl 3-(benzyithio)-2-{cvanomethyipropancate

(08057 A solution of 4-amino-2-[[fere-butyl{diphenylsilylloxymethylbutane-1-sulfonyl chloride
(2.8 g, 6.36 mmol) and triethvlamine (1.93 g, 19.0 mmol) in dichloromethane (30 ml.) was stirred
at 25 °C for 16 h. The mixture was concentrated under reduced pressure. The residue was purified
by column chromatography {silica gel, petroleum ether/ethyl acetate=1/0 to 3/1) to give 5-({{rert~
butyldiphenyisityDoxyimethyi}-1,2-thiazinane 1, -dioxade (1 g, 2.48 mmol, 38%) as a white solid.
1H NMR (400 MHz, CDCl:) § 7.64 (d, J = 7.2 Hz, 4H), 7.56 - 7.36 (m, 7TH), 3.73 - 3.26 (m, 4H),
2.82(t,J=12.8 Hz, 1H), 2.52 (5, 1H), 1.55 - 1.38 (m, 2H), 1.13 - 1.04 (m, 9H).

Intermediate 4 and 3: 3-(4-(8-Chlore-7-{{Z-methyl-1-{((Z-(rimethylsilyl)ethoxy)methyl)- 1 H-
benzo[dimidazol-6-yhoxylquinoxalin-2-yi}- Hi-pyrazob-1-yvieyclobutan-1-one and 3-(4-(8-
chloro-7-((2-methyl-1H-benzo{dlimidazol-6-yhoxy)quinoxalin-2-yl - 1 H-pyrazol-1-

yheyelobutan-1-one
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[OB0O6] Step 1. 2-(1-(5,8-Dhoxaspirof3 4]octan-2-y1}-1 H-pyrazol-4-yi}-8-chloro-7-({2-methyi-1-
({2-(trimethylsilyDethoxymethy)- 1 H-benzo[djimidazol-6-yDoxy)quinoxaline
[O807] To a solution of 2-[[6-[5-chlore-3-(1H-pyrazol-d-yvhquinoxalin-6-yljoxy-2-methyl-
benzimidazol-1-yHmethoxy Jethyl-trimethyl-silane {830 mg, 165 mmol} and 2-bromo-5,3-
dioxaspirol3 4loctane (350 mg, 1.80 mmol} in N N-dimethv! formamide (9 mL) was added
potassium carbonate (680 mg, 4.90 mmol} and potassium iodide (27.0 mg, 165 umol). The mixture
was stirred at 100 °C for 12 h. The reaction mixture was diluted with water (30 mL)} and extracted
with ethyl acetate (100 mL = 3). The combined organic layers were washed with brine (25 mL =
2}, dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The
residue was purified by column chromatography (dichloromethane:methanol= 100:1 to 10:1} to
give 2-{1-(5,8-dioxaspirof3.4}octan-2-y1}- 1 H-pyrazol-4-yh)-&-chloro-7-((2-methyi-1 - ({2~
{trimethyisilyDethoxyymethyl}- 1 H-benzo[d]imidazol-6-yDoxyiguinoxaline (680 mg, 1.05 mmol,
64%) as a yellow solid. m/z ES+ [M+H] 619.1.
[OBOS] Step 2. 3-[4-[8-Chloro-7-{2-methyl-3-(2-trimethylisilylethoxymethyl }benzimidazol-5-
yiloxy-quinoxalin-2-yi}pyrazol-1-yijcyclobutanone
fO809] To a solution of 2-[[6-[5-chlore-3-[1-(5,8-dioxaspirof3.4]octan-2-vDpyrazol-4-
yvllquinoxalin-6-yljoxy-2-methyl-benzinndazol-1-yljmethoxylethyl-trimethyvi-silane (680 mg,
1.10 mmol) in dichloromethane (6.8 mL) and water (0.5 mL) was added formic acid {(8.30 g, 180
mmol). The mixture was stured at 40 °C for 12 h. The reaction muxture was coucentrated under
reduced pressure and then diluted with water (20 mL). The mixture was adjusted to pH = 8~9 with
saturated sodium bicarbonate (30 mL), and then extracted with ethyl acetate (100 mL » 3). The
combined organic layers were washed with brine (25 ml. x 2}, dried over anhydrous sodium
sulfate, filtered and concentrated under reduced pressure to give 3-[4-[8-chloro-7-[2-methyl-3-(2-

trimethyisilviethoxymethyDbenzimidazol-5-yvljoxv-quinoxalin-2-vlipyrazol- 1-vijeyclobutanone
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(550 mg, crude) as a white solid. m/z ES+ [M+H]" 575.3.
[0810] Step 3. 3-[4-[8-Chloro-7-[(2-methyl-3H-benzimidazol-5-yoxy]quinoxalin-2-yl}pyrazol-
1-ylleyclobutanone
[0811] A sclution of 3-[4-[8-chloro-7-{2-methyl-3-(2-trimethylsilylethoxymethvi)benzimidazol-
S-yljoxy-guinoxalin-2-ylpyrazol-1-yljcyclobutanone (350 mg, 0.61 mmel) in trifluoroacetic acid
(3.5 mL}) was stirred at 25 °C for (.5 h. The reaction mixture was concentrated under reduced
pressure and then diluted with water (30 mL). The mixture was adjusted to pH = 9 with sat. sodium
carbonate solution and then extracted with ethyl acetate (100 mL x 2). The combined organic
layers were washed with brine (S0 mL), dried over sodium sulfate, filtered and concentrated under
reduced pressure to give 3-[4-[8-chloro-7-[(2-methyl-3H-benzimidazol-5-yloxy]quinoxalin-2-
yllpyrazol-1-yilcyclobutanone (300 mg, crude) as a white solid. 'H NMR (400 MHz, DMSO-ds)
§=933 (s, 1H), 895 (s, 1H), 845 (s, 1H), 796 (d, /=92 Hz, 1H), 752 (d, /= 88 Hz, 1H), 7.33
(d, J=9.2 Hz, 1H), 7.23 (d, J = 2.0 Hz, 1H), 6.96 (dd, /= 2.4, 8.8 Hz, 1H), 5.41 - 5.31 (m, 1H),
3.70 - 3.64 (m, 4H), 2.50 (s, 3H); m/z BS+ [M+H] 445.0.
Intermediate LN 2-(1-{ Azetidin-3-v1}- 1H-pyrazol-4-vi}-8-chloro-7-((2-methyl- 1 H-
benzo{dlimidazol-6-yloxyiquinoxaline
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[0812] Step 1. ferr-Butyl 3-{4-[8-chloro-7-[2-methyl-3-(2-
trimethylsitylethoxymethylibenzimidazol-5-yljoxy-quinoxalin-2-vljpvrazol-1-yljazetidine-1-
carboxylate

fO813] To a solution of 2Z-[[6-[S-chloro-3-(1H-pyrazol-4-yhiquinoxalin-6-yljoxy-2-methyl-
benzimidazol-1 -ylimethoxy Jethyl-trimethyl-silane (I g, 1.97 mmol) in N N-dimethylformamide
{15 ml) was added cesium carbonate {(1.29 g, 3.94 mmnol} and rfers-butyl 3-iodoazetidine-1-
carboxylate (614 mg, 2.17 mmol). The mixture was stirred at 50 °C for 12 h. The reaction mixture
was diluted with water (50 ml.) and extracted with ethyl acetate (40 mL x 3). The combined
organic layers were dried over anhydrous sodium sulfate, concentrated under reduced pressure.
The residue was purified by prep-HPLC {(column: Phenomenex Luna C18 150%40 mun*1Sum;
mobile phase: [water (0.1% TFA)-acetonitrile]; (B%: 35%-65%, 11 min) to give fert-butyl 3-[4-

[&-chloro-7-[2-methyl-3-C-trimethylsilvlethoxymethyDbenzimidazol-S-yljoxy-quinoxalin-2-
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ylipyrazol-1-yljazetidine-i-carboxylate (800 mg, 1.21 mmol, 61%) as a white solid. m/z ES+
V17 662.4.

[0B14] Step 2. 2-{1-(Azetidin-3-yl)pyrazol-4-y1]-8B-chlore-7-[(2-methyi-3H-benzimidazol-5-
yhoxylquinoxaline

[OB1I51 A mixture of tert-butyl 3-f4-[B-chloro-7-[2-methyl-3-(2-
trimethyisilylethoxymethvlYbenzimidazol-5-yljoxy-quinoxalin-2-yljpyrazol-1-yljazetidine-1 -
carboxylate (790 mg, 1.19 mmoeol} in trifluorcacetic acid (3 mL) was stirred at 25 °C for 6 h. The
reaction mixture was concentrated under reduced pressure to give 2-[1-{azetidin-3-ylpyrazoi-4-
y1}-8-chloro-7-[(2-methvl-3H-benzimidazol-5-vhoxylquinoxaline (500 mg, crude, TFA saltjas a
vellow solid. *H NMR (400 MHz, DMSO-ds) § = 9.37 (s, 1H), 9.26 (d, /= 6.4 Hz, 1H), 8.86 (s,
1H), 8539 (s, 1H), 802(d, /=92 Hz, 1H), 772 -7.63 (m, 1H), 742 (d, J=92 Hz, 1H), 7.37(d,
J=24Hz 1H), 7.15 - 7.09 (m, 1H), 5.64 - 5.54 (m, 1H), 454 - 439 (m, 4H), 2.64 (s, 3H);, m~Zz
BS+ [M+1]7432.2.

Intermediate 7; ferf-Butyl N-feri-butexycarbenyl-V-{3,5-difluoro-2-nitro-phenyl}carbamate
E
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[0316] Step 1. feri-Butyl N-fert-butoxycarbonyl-N-(3, 5-difluoro-2-nitro-phenyl) carbamate
[0817] To a solution of 3, S-difluoro-Z-nitro-amline (500 mg, 2.87 mmol} in dichloromethane (8
mb.) was added 4-dimethylaminopyridine (35.1 mg, 287 umol), di-ferr-butyl dicarbonate (1.25 g,
5.74 mmol) and triethylamine (872 mg, 8.62 mmol), the mixture was stirred at 25 °C for 2 h. The
reaction mixture was concentrated under reduced pressure. The residue was purified by column
chromatography (petroleum ether/ethyl acetate=10/1 to 4/1} to give fer-buiyl N-rert-
butoxycarbonyl-N-(3,3-difluore-2-nitro-phenyljcarbamate (800 mg, 1.34 mmol, 74%) as a yellow
solid. "H NMR (400 MHz, CDC1:) § 7.35 - 6.98 (m, 1H), 6.94 - 6.82 (m, 1H), 1.44 (s, 18H).
Intermediate 8: (3,3-Diflucrecyclobutyl) methyl methanesulfonate
{/""‘GH Step 1 fﬁMs
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[0818] Step 1. (3.3-DufluorocyclobutyDmethylmethanesulfonate
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[0819] To a solution of (3,3-diflucrocyclobutylimethanol {5 g, 41.0 mmol) and triethylamine (10.4
g, 102 mimol} in dichloromethane (60 mL) was added methanesulfonyl chloride (7.04 g, 61.4
mmol, 475 mb) at 0 °C, the mixture was stirred at 20 °C for T h. The reaction mixture was
quenched with water (15 mL), and then extracted with ethyi acetate {3 = 50 mL). The combined
organic lavers were washed with brine, dried over sodium sulfate, filtered and concentrated under
reduced pressure to give (3,3-difluorocyclobutylimethyimethanesulfonate {9 g, crude) as a yellow
oil. 'H NMR (400 MHz, CDCl3) §4.25 (d, J= 6.4 Hz, 2H), 3.03 (d, J = 1.2 Hz, 3H), 2.79 - 2.65
{m, 2H), 2.63 - 2.50 (m, 1H}, 2.49 - 2.32 {(m, ZH).

Intermediate 9, 18 and 11: 7-brome-2-(1-(tetrahydro-2H-pyran-2-vi)-1H-pyrazol-4-
vilquinoxaline and 3-(1-((3,3-difluorocyclebutyl}ymethyl}-1H-pyrazol-4-yl)quinoxalin-6-ol
and 5~chlor0—3—(i—((S,’&—diﬁuoracvciobnﬁ'})memvﬂ)- 1H-pyrazol-4-yhguinoxalin-6-of
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[0B20] Step 1. 7-Bromo-2-{1-{ietrahydro-2H-pyran-2-y)- 1 H-pyrazol-4-yljquinoxaline
[0821] To a mixture of 7-bromo-2-chloro-quinoxaline (3 g, 12.3 umol) and 1-tetrahydropyran-2-
yl-4-(4.4.5 S-tetramethyl-1,3,2-dioxaborolan-2-y}pyrazole {3.61 g, 13.0 umol) in dioxane (30
mL) and water {6 mL) was added potassium acetate (3.63 g, 37.0 umoi} and cyclopenta-2, 4-dien-
1-yi{diphenyliphosphane; dichloropalladivm;iron(il) (302 mg, 1.23 umol}. The mixture was stirred
at 60 °C for 12 hours under nitrogen. On completion, the mixture was quenched with water (100
mL) and extracted with ethy] acetate (125 mL x 3). The combined organic phases were dried over
anhydrous sodium sulfate, filtered and concentrated and the residue was purified by column
chromatography (petroleum ether ethyl acetate = 30:1 to 0:1) to give 7-bromo-2-(1-(tetrahydro-
2H-pyran-2-vi)-1H-pyrazol-4-yDquinoxaline (2.80 ¢, crude) as a vellow solid. 'H NMR (400
MHz, CDClsy 8 9.06 (s, 1H), 841 (5, 1H), 829 - 820 (m, ZH), 792 (d, /=8.8 Hz, 1H), 7.76 (dd,
J=20,88Hz 1H), 554 -545(m, 1H),421 -408 (m, 1H), 3.83-372(m, 1H), 2.23 - 2.15 (m,
2H), 212 - 2.06 (m, 1H), 1.76 - 1.66 {m, 3H).
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[0822] Step 2. 7-Bromo-2-(1H-pyrazol-4-ylquinoxaline

[0823] To a solution of 7-bromo-2-{1-tetrahvdropyran-2-vipyrazol-d-yhquinoxaline {(5.20 g, 14.5
mmol} in dichloromethane (60 mL} was added iriftuoroacetic acid (20 mi), the mixture was stirred
at 20 °C for 1 h. The reaction mixture was concentrated under reduced pressure. The residue was
diluted with saturated sodium bicarbonate solution (100 mL)} and extracted with ethyl acetate (3 =
60 mL). The combined organic layers were dried over sodium sulfate, filtered and concentrated
under reduced pressure to give 7-bromo-2-(1H-pyrazol-4-yhiquinoxaline {5 g, crude} as a black
solid. m/z ES+ [M+H]™ 274.7.

[0824] Step 3. 7-Bromo-2-(1-((3,3-difluorocy clobutyimethy)- 1 H-pvrazol-4-ylquinoxaline
[0825] To a solution of 7-bromo-2-(1H-pyrazol-d-yhguinoxaline (2.30 g, 8.36 mmol} in NN-
dimethylformamide (40 ml) was added potassium carbonate (2.31 g, 16.7 mmol} and (3,3-
diftuorocyvelobutylymethyl methanesulfonate (1.67 g, 8.36 mmol), the mixture was stirred at 80 °C
for 12 h. The reaction mixture was diluted with water (200 mL} and extracted with ethy! acetate
(3 x 200 mL). The combined organic layers were dried over sodium sulfate, filtered and
concentrated under reduced pressure. The residue was purnified by column chromatography
{petroleum ether/ethyl acetate=5/1 to 1/1) to give a residue. The residue was triturated with
petroleum ethev/ethyl acetate (20:1, 40 ml) at 20 °C for 30 min to give 7-bromo-2-(1-({3,3-
diftuorocyclobutylimethyl -1 H-pyrazol-4-yhquinoxaline (800 mg, 2.11 mmol, 12%) as a yellow
solid. 'H NMR (400 MHz, DMSO-ds) 5 9.43 - 9.31 (m, 1H), 8.73 (5, 1H), 8.34 (5, 1H}, 8.20(d, J
= 2.0 Hz, 1H), 7.99 (d, ./ = 8.8 Hz, 1H), 7.88 (dd, /= 2.0, 8.8 Hz, 1H), 4.37 (d, J = 6.0 Hz, 2H),
3.30 (s, 1H), 2.77 - 2.57 (m, 4H); m/z ES+ [M+H] 378.8.

[0326] Step 4. 3-{1-((3,3-Difluorocyciobutyl) methyl)-1 H-pyrazol-d-y1) quinoxalin-6-o0l

[0827] A mxture of 7-bromo-2-[1-{(3,3-diflucrocyclobutymethyl]pyrazol-4-yi]qumoxahine
(600 mg, 1.58 nunol), tnis{dibenzyhideneacetone)dipalladium (145mg, 158 wmol), dirers-butyl-{2-
{2,4,6~ir1igsopropyliphenyhphenyliphosphane (67.2 mg, 158 umol) and potassium hydroxide {888
mwg, 15.8 mmol) in dioxane {10 mL) and water (2 ml.} was degassed and purged with mitrogen for
3 umes, and then the mixture was stirred at 100 °C for 1 h under nitrogen atmosphere. The mixture
was concentrated under reduced pressure. The residue was purified by column chromatography
{petroleum ether/ethyl acetate=5/1 to 1/1) to give 3-(1-((3,3-diflucrocyclobutylimethyl)-14-
pyrazol-4-yhiquinoxalin-6-ol (400 mg, 1.26 mmol, 68%) as a yellow solid. 'H NMR (400 MHz,
DMSO-d6} §= 10.69 - 10.25 (m, 1H), 9.05 (s, 1H), 8.66 (s, 1H), 8.28 (s, 1H), 7.86 (d, /= 9.2 Hz,
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1H), 7.28(dd, J=24,92Hz 1H), 7.18(d, /=24 Hz 1H} 434 (d, /=56 Hz, 2H),2.75-2.56
{(m, 4H), 2.47 (s, 1H}, m/z ES+ [M+H]"317.1.

[0B28] Step 5. 5-Chloro-3-(1-{((3,3-difluorocyclobutylymethyl}-1 H-pyrazol-d-yhqunoxalin-6-ol

[0829] To a solution of 3-[1-[(3,3-diflucrocyclobutylmethvl} pyrazol-4-vijquinoxalin-6-ol {400
mg, 1.26 mmol) in chloroform {5 mL} was added N-chlorosuccinimide (338 mg, 2.53 mmuol),
nickel chloride (164 mg, 1.26 mmol} and triethylamine (128 mg, 1.26 mmol}. The mixture was
stirred at 60 °C for 2 h. The reaction mixture was concentrated under reduced pressure. The residue
was purified by column chromatography (petroleum ether/ethyl acetate=5/1 to 1/1) to give 3-
chloro-3-(1-(3,3-difluorocyclobutyDmethyl)-1 H-pyrazol-4-yDquinoxalin-6-0l (500 mg, 1.43
mmol, 95%) as a vellow solid. "H NMR (400 MHz, DMSO-ds) § =9.14 (s, 1H), 8.69 (s, 1H), 8.32
(s, 1H), 786 (d, /=92 Hz, 1H), 748 (d, /=92 Hz, 1H), 437 (d, /=60 Hz, ZH), 3.16 (s, 1H),
277 - 2.59 {m, 4H); m/z BS+ [M+H]" 351.0.

Intermediate 12: ford-Butyl N-ferf-butoxycarbonylh-V-{5-fluorc-2-nitro-phenyljearbamate
- NO2
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[0830] Step 1. rert-Butyl N-reri-butoxycarbonyl-N-(5-fluoro-2-nitro-phenylicarbamate

[0B31] To a solution of 5-fluoro-2-nitro-aniline (10 g, 64.1 umol} in dichloromethane (100 mL)
was added di-fers-buty! dicarbonate (28.0 g, 128 umol), triethylamine {19.5 g, 192 umol} and N, N-
dimethylpyridin-d-amine (783 mg, 6.41 umol}. The mixture was stirred at 20 °C for 1 h. On
completion, the reaction mixture was concentrated under reduced pressure. The residue was
purified by column chromatography {petroleum ether/ethyl acetate = 10/1 to 8/1) to give tert-buiyl
N-teri-butoxycarbonyl-N-(5-flucro-2-nitro~-phenycarbamate {20 g, 56.1 umol, 88%) as a vellow
solid. 'H NMR (400 MHz, CDCl5) § = 8.14 (dd, J = 5.6, 9.2 Hz, 1H), 7.23 - 7.14 (m, 1H), 7.05
(dd, J=2.8, 8.4 Hz, 1H), 1.40 (s, 18H).

Intermediate  13: 2-{4-(&-chloro-7-{(2-methyl-1-((2-(irimethylsilyljethoxy)methyl}- 1 H-
benrzo{d]imidazol-6-vijoxyquinoxalin-2-yi)- 1 H-pyrazol-1-yliethyl methanesulfonate
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[0832] Step 1. 2-[4-[8-Chloro-7-{2-methyl-3-(2-trimethylsilylethoxymethyl)benzimidazol-S-
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ylloxy-quinoxalin-2-ylipyrazol-i-yljethanol

[0833] To a mixture of 2-[[6-[5-chloro-3-(1H-pyrazol-4-vhquinoxalin-6-yljoxy-2-methyl-
benzimidazol-1-ylimethoxylethyl-trimethyl-silane (2 g, 3.94 mmol) and 2-bromoethanol (1.48 g,
11.83 mmol, 840 pb) in N N-dimethylformamide (15 ml) was added potassium carbonate {1.64
g, 11.83 mmoi}. The mixture was then heated to 80 °C and stirred for 16 h. On completion, the
reaction mixture was quenched with water {150 mi.} at 20 °C, and then extracted with ethyl acetate
{100 mL x 3). The combined organic layers were washed with water (50 mL x 2), dried over
anhydrous sodium suifate, filtered and concentrated under reduced pressure. The residue was
purified by column chromatography {(dichloromethane:methanol = 100:1 to 20:1}o give 2-[4-[8-
chloro~7-[2-methyl-3-(2-trimethylsilylethoxymethyi) benzimidazol-5-yljoxy-quinoxalin-2-
vilpyrazol-1-yljethanol (2.5 g, 3.86 mmol, 98%) as a yellow oil. m/z BS+ [M-+H]" 551.4.

[0834] Step 2. 2-[4-[8-Chloro-7-[2-methyl-3-(2-trimethylsilylethoxvmethyDbenzimidazol-5-
vljoxy-gunoxalin-2-ylpvrazol-1-yljethyl methanesulfonate

(08351 To a mixture of 2-{4-[{&-chloro~7-[2-methvi-3-(2-
trimethylsilylethoxymethyDbenzimidazol-5-ylloxy-quinoxalin-2-ylipyrazol-1-yllethanol (2.5 g,
4.54 mwmol} in dichloromethane (30 mL) was added triethylamine (1.38 g, 13.61 munol) and
methanesulfonyl chloride (1.04 g, 9.07 mmol) at 0 °C. The mixtore was stured at 0 °Cfor 2h On
completion, the reaction mixture was quenched with water {30 mL) at 0 °C, and then extracted
with dichloromethane (30 ml. x 3). The combined organic layers were washed with brine (30 mL
% 2}, dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure to give
2-f4-[8~-chloro-7-[2~-methyl-3-(2-trimethyisilylethoxymethyDhbenzimidazol-5-yil]oxy-guinoxalin-
2-yiipyrazol-1-yljethyl methanesulfonate (2.6 g, 3.64 mmol, 80%) as a yellow oil. mZz ER+
IMHH]T 629.4.

intermediate 14, 23 and 15 fert-Butyl (35,45)-4-(4-(B-chiovoe-7-({Z-methyl-1-{(2-
{trimethylsilyDethoxyimethyl)-1H-benzo[d]imidazol-6-yhoxy Jquinoxalin-2-yI)- 1 H-pyrazol-
-y )3-3-fluoropiperidine-1~carboxylate, g~chloro-2-{1-{(35,48)-3-fluoropiperidin-4-y1}-1H-
pyrazol-d-yh-7-((2-methyl-1-{(2-(trimethyisilyBethoxy ymethyl -1 H-benzold Jimidazol-6-
yhoxykuinoxaline and 8&-chlore-2-(1-((35,458)-3-fluoropiperidin-4-yi}-1 H~pyrazol-d-yi}-7-{{2-

methyl-1H-benzo[dlimidazol-6-yDoxy)quinoxaline
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[0836] Step 1. (38,4R)-terr-Butyl 3-fluoro-4- ({(methylsulfonyl)oxyIpiperidine-1-carboxylate
[0837] To a solution of (38,4R)-fert-butyl 3-fluoro-4-hydroxypiperidine-1-carboxvlate (500 mg,
2.28 mmwol) in dichloromethane (5 mL} was added methanesulfonyl chloride (392 mg, 3.42 mmol)
and triethylamine (692 mg, .84 mmol)}, the muxture was stirred at O °C for 0.5 h. The reaction
mixture was quenched with water (10 mb.) and extracted with dichloromethane (3 » 20 mL). The
combined organic layers were washed with brine (3 x 10 mL)}, dried over anhydrous sodium
sulfate, filtered and concentrated under reduced pressure to give (35,4R)-teri-butyl 3-fluoro-4-
{{methylsulfonyl)oxy)piperidine-1-carboxylate {720 mg, crude) as an orange solid. 'H NMR (400
MHz, DMSGO-ds) 6 499 - 492 (m, 1TH), 491 - 483 (m, 1H), 413 - 4.02 (m, 1H)}, 3.88 {5, 1H),
3.26(s, 3H), 3.24 -3.07 (m, 1H), 3.06 - 2.86 (m, 1H), 1.91 - 1.77 (m, 2H), 1.39 (s, OH).
[0838] Step 2. (38,45)-terr-Butyl 4-{4-{8-chloro-7-((2-methyl-1 -({2-
{trimethylisilyDethoxyymethyl)-1 H-benzo[dlimidazol-6-yDoxyiquinoxalin-2-y1)- 1 H-pyrazol-1-
v)}-3-fluoropiperidine-1-carboxylate
[0839] To a solution of §-Chloro-7-((2-methyl-1-{{2-(trimethylsilyl}ethoxy ymethyl})- 1 H-benzo|d]
midazol-6-vhoxy)-2-(1 H-pyrazol-4-yhguinoxaline (600 mg, 1.18 mumol) . NN-
dimethylformamide (4 mL) was added potassium carbonate (491 mg, 3.55 mmol) and (35,4R)-
tert-butyl 3-fluoro-4-({methylsulfonyl} oxy)piperidine-1-carboxylate (704 mg, 2.37 muool), the
mixture was stirred at 100 °C for 12 h. The reaction mixture was quenched with water (0.5 ml}
and concentrated under reduced pressure and the residue was purified by reversed-phase HPLC
(0. 1% formuc acid condition, 85-90% acetonitrile, 5 muin) to give (38,45)-fert-butyl 4-(4-(8-chloro-
T-{(2-methyl-1-((2-(Irimethyisilylethoxyymethy D)~ 1 F-benzol djimidazol-6-yDoxy Jqumoxalin-2-
yi}-1 H-pyrazol-1-y}-3-fluoropiperidine-1 ~carboxylate (600 mg, 849 umol, 72%) as an off-white
solid. 'H NMR (400 MHz, DMSO-d6} 6 9.33 (d, J = 3.6 Hz, 1H), 887 (s, 1H), 8.44 (s, 1H), 8 -
7.95 {m, THy, 7.70 - 7.57 (m, 14}, 7.47 - 7.29 {m, 2H), 7.10 - 6.99 {m, 1H), 5.65 - 552 {m, 2H),
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501-480(m, 1H}, 478-470(m, 1H), 4.41 -4.27 {(m, 1H), 410 -3.96{m, 1H), 3.57 - 3.46 (m,
2H), 3.10- 2,93 (m, 2H), 2.57 (4, J = 6.8 Hz, 3H), 2.17 - 2 (i, 2H), 1.45 (s, OH), 0.87 - 0.77 (i,
2H), -0.06 - -0.15 (m, 9H); m/z BS+ [M+H]" 708.3.

[0840] Step 3. 8-Chloro-2-(1-{((35,45)-3-fluoropiperidin-d-y1}-1H-pyrazol-4-yi}-7-{(2-methyl-1-
{((2-(rimethylsilyDethoxy)methyl)- 1 H-benzo|[dlimidazol-6-yDoxy Yquinoxaline

[0841] A  solution of (3548 -rere-buty]l  4-(4-(B-chloro-7-{{(Z-methyi-1-{{2-{trimethylsilvl)
ethoxy)methyl}-1H-benzo[dhmidazol-6-vhoxviquinoxalin-2-vl)-1 H-pyrazol-1-y1}-3-
fluoropiperidine-1-carboxylate (300 mg, 424 umol) in dichloromethane {1 mL) and trifluorcacetic
acid (0.1 mlL) was stirred at 25 °C for 1.5 h. The reaction mixture was concentrated under reduced
pressure to give 8-chloro-2-(1-{((35,45)-3-fluoropiperidin-4-y}-1 H-pyrazok-4-y)-7-((2-methyl-1-
{(2-(trimethyisilyDethoxymethyl)- 1 H-benzo[dimidazol-&-yvhoxy)quinoxaline (250 mg, crude) as
a vellow oil. '"H NMR (400 MHz, DMSQO-d6) 8 = 9.52 - 9.45 (m, 1H), 8.89 (s, 1H), 8.53 (s, 1H),
8.43 (s, 2H), 8.10 (d, J = 9.2 Hz, 1H), 7.83 - 7.72 (m, 1H), 7.60 - 7.42 (m, 2H), 7.25 - 7.12 (m,
1H}), 581 - 5.61 (m, 2H), 4.77 - 466 (m, 1H), 417 (q, J=7.2Hz, 1H}, 3.63 (d, J=7.6 Hz, 3H),
3.52-343(m, 3H),3.17-3.05(m, ZH), 2.71 (d, /=64 Hz, 3H), 2.37 - 2.25 {m, 3H}, 1.02 - 0.90
{m, 2H}, 0.09 - 0.01 (m, 9H); m2z ES+ [M+H]" 608 3.

[0842] Step 4. B8-Chloro-2-(1-((35,48)-3-fluoropiperidin-4-y)- Lif-pyrazol-4-y1}-7-({2-methyl-
1H-benzoldlimidazol-6~-vhoxy)guinoxaline

[0843] To a solution of 8&-chloro-2-(1-((35,45)-3-fluoropiperidin-4-y -1 F-pyrazol-4-y[}-7-((2-
methyl-1-((2-(trimethylsilyDethoxy)methyl}-1 H-benzo[dimidazol-6-vhoxy)quinoxaline {250
mg, 411 umol) in tetrahydrofuran (2 mL) was added pynidine hydroftuoride (407 mg, 4.11 mmol),
the mixture was stirred at 80 °C for 1 h. The reaction mixture was concentrated under reduced
pressure and the residue was purified by reversed-phase HPLC {0.1% formic acid condition, 30%-
40% acetoniirile, 5 min) to give 8-chloro-2-(1-((35,45}-3-fluoropiperidin-4-y1}-1 H-pyrazol-4-y1)-
7-{{Z-methyl-1 H-benzo[djimidazol-6-yDoxylquinoxaline (120 myg, 251 umol, 535%) as an off-
white sohid. m/z ES+ [M+H] 478.2.

Intermediate 16: (2-Methyb-1-(2-(trimethylsilyhethoxyymethyl)- 1 H-benzo|d]imidazol-6-

yhboronic acid
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[0844] Step 1. 6-Bromo-2-methyl-1-((2-{trimethyisilyDethoxy)methyl}-1H-benzo{d}imidazole
[0845] To a solution of S-bromo-2-methyl-1 H-benzimidazole (20 g, 94.8 mmol) in THF (400 mL)
was added NaH (7.58 g, 189 mmol, 60% in mineral oil) portion-wise at 0 “C. The reaction was
stirred at O °C for 0.5 h. Then (2-(chloromethoxy}ethyi}trimethylsilane (23.7 g, 142 mmol, 25 mL}
was added dropwise at 0 °C. The mixture was stirred at 25 °C for 1.5 h. On completion, The
reaction mixture was slowly poured into ice water (700 mL}, and then extracted with ethyl acetate
(300 mkL x 4). The combined organic lavers were washed with brine (100 mL x 2), dried over
sodium sulfate, filtered and concentrated under reduced pressure to give 6-bromo-2-methyl-1-({2-
(trimethylsilylethoxyymethyvl}-1 H-benzold]imidazole (39 g, crude, mixture of regic-isomers) as a
white solid. '"H NMR (400 MHz, DMSO-d6) 8= "7.87 (5, 0.5H), 7.73 (5, 0.5H), 7.58 (d, /= 8.4 Hz,
0.5H), 7.48(d, J=84 Hz, 0.5H), 736 (dd,.7=8.4, 1 2Hz, 0.5SH), 7.34 (dd, /= 8.4, 1.2 Hz, 0.5H),
5.58 (s, 2H}, 3.60 — 3.50 (m, 4H), 2.65 — 2.47 {(m, 6H), 0.90 —0.70 (m, 4H), 0.10 —-0.80 (m, 18H};
m/z BS+ [M+H]" 341 1.

[0846] Step 2, 2-Methyl-6-{4,4,5, S-tetramethyl-1.3,2-dioxaborolan-2-v1)}- 1-{({2-
(trimethylsilyDethoxyymethy}-1H-benzo{d]imidazole

[0847] To a solution of 2-[{5-bromo-2-methyl-benzimidazol- 1 -vhmethoxy Jethyl-trimethyl-silane
{39.29 g, 115 mmol, mixture of regio-isomers) and 4,4,5 S-tetramethyl-2-{4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-y1)-1,3,2-dioxaborolane (87.69 g, 345 mmol) in dioxane (600 ml) was
added potassium  acetate (3389 g 345 mmol} and cyclopenta-2,4-dien-1-
vl{diphenylphosphane;dichloropalladium;ivon(I1) (8.42 g, 11.51 mmol). The mixture was stirred
at 60 °C for 12 h under nitrogen. On completion, the reaction mixture was concentrated under
vacuum and the residue was purified by column chromatography (silica gel, petroleum ether/ethyl
acetate=10/1 to 0/1} to give Z-methyl-6-{4,4,5 5-tetramethyl-1,3,2-dioxaborolan-2-y1}-1-{{2-
(trimethylsilyDethoxy ymethyl}-1 H-benzoldlimidazole (44.2 g, 114 mmol, 99%, mixture of regio-
isomers) as a yellow solid. m/z ES+ [M+H]" 389.3.

[0848] Step 3. {2-Methyl-1-((2-(trimethylsilyDethoxy ymethy -1 H-benzo[d hmidazol-6-
yhboronic acid

[0849] To a solution of trimethyl-{2-[[2-methyl-5-(4,4,5,5-tetramethyl-1,3,2~-dioxaborolan-2~
yiYbenzimidazol-1-ylimethoxylethyljsilane (23 g, 64.37 mmol)} in tetrahydrofuran (230 mb} and
water (250 mbL} was added sodivm periodate (41.30 g, 193 mmol} and ammonium acetate (14.89

g, 193 mumol). The mixture was stirred at 30 °C for 12 h. On completion, the reaction mixtire was
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filtered and the filtrate was extracted with ethyl acetate (300 mL x 4). The combined organic lavers
were washed with sat. sodium sulfite (250 mL x 2), dried over sodium sulfate, filtered and
concentrated under reduced pressure. The residue was purified by reversed-phase HPLC {column:
1.D.100 mm*H400 mm, mobile phase: {water (10 mM ammonium bicarbonate}-acetonitrile];
(B%: 20-75%, 40min; 75%, 35 min} to give (2-methyl-1-((2-(trimethyisilylethoxy)methy{)-1H-
benzo[d}imidazol-6-yl}boronic acid (8.2 g, 26.78 mmol, 42%) as a white solid. 'H NMR (400
MHz, DMSO-d6y 0= 8.01 (d, J=72Hz, 1H), 794 (5, 1H), 7.92 (s, 1H), 7.67 - 7.60 {(m, 1H), 7.52
{(d,/=84Hz 05H), 748 (d, /=84 Hz, 0.5H), 556 (d, /=4.0Hz, 2H), 3.52 (g, J=7.6 Hz, ZH),
2.56(d,.J=4.4Hz, 3H), 0.84 (dd, /= 14.0, 8. 0 Hz, 2H), -0.09 (d, J = 2.0Hz, 9H); m/z ES+ [M+H]"
3072

Intermediate 17, 20 and 30: 8-Bromo-2-(1-({(3.3-difluorocycisbutyl)methyl)-1H-pyrazol-4-
vy 7-{(Z-methyi-1-{(Z-(trimethylsilylethoxy)methyi)- 1 H-benzo{djimidazol-6-
vhexyguinoexaline, 3-(1-{tetrahydro-2H-pyran-2-yi)- 1 H-pyrazel-4-yliguinoxalin-6-ol and 8-
brome-7-((2-methyk-1-{(2~-(trimethyizsilylethoxy imethyl}- 1 H-benzold}imidazol-6-yHoxy)-2-
{1H-pyrazoel-4-ylquinoxaline
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[0850] Step 1. 3-(1-(Tetrahydro-2H-pyran-2-y1}- 1 H-pyrazol-4-yDquinoxalin-6-ol

[0851] To a solution of 7-bromo-2-(1 ~tetrahydropyran-2-yipyrazol-4-yhguinoxaline (480 g, 13.6
mmol) in dioxane (50 mlL.) and water (25 mlL) was added tris{dibenzylideneacetone}dipatiadium
(1.25 g, 1.36 mumol), ditert-butyl-[2-(2,4,6-triisopropylphenyhphenyljphosphane (579 mg, 1.36
mmol) and potassium hydroxide (7.65 g, 136 mmol). The nixture was degassed and purged with

nitrogen for 3 times, and then stirred at 100 °C for 3 h under nitrogen. The reaclion mixture was
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concentrated under reduced pressure. The residue was purified by column chromatography (silica
gel, petroleum ether/ethyl acetate = 10/1 to 1/1) to give 3-(1-(tetrahydro-2H-pyran-2-y1}-1/4-
pyrazol-4-yhquinoxalin-6-0l (1.70 g, 5.39 mmol, 39%) as a yellow solid. 'H NMR (400 MHz,
DMSO-de) 8 ==10.44 (s, 1H}, 9.10 (s, 1H), 878 (s, 1H), 8.28 (5, 1H), 7.87 (4, /=8 8 Hz, 1H), 7.29
(dd, J=24,92Hz, 1H)}, 720(d, /=24 Hz 1H), 5.50(dd, /= 20,96 Hz, 1H},3.97(d, /=116
Hz, 1H), 3.72 - 3.62 (m, 1H), 2.22 - 2.10 (m, 1H), 2.03 - 1.92 (m, 2H), 1.77 - 1.64 (m. 1H), 1.58
(d, J= 3.6 Hz, 2H), m/z ES+ [M+H|"297.1.

[0852] Step 2. 5-Bromo-3-(1-(tetrahydro-2H-pyran-2-y1)-1 H-pyrazol-4-ylquinoxalin-6-ol
[0853] To a solution of 3-(I-tetrahydropyran-2-ylpyrazol-4-ylyquinoxalin-6-0l (1.70 g, 574
mmol) in chloroform (34 mL) was added N-bromosuccimimide {1.53 g, 8.61 ramol), dichloronickel
(744 mg, 574 mmol) and triethylamine (581 mg, 5.74 mmol}. The mixture was stirred at 60 °C
for 2 h. The reaction mixture was cooled to 25 °C and filtered. The filtrate was washed with
saturated sodium bicarbonate solution (2 x SO ml), dried over sodium sulfate, filtered and
concentrated to give S-bromo-3-(1-(tetrahydro-2H-pyran-2-yh-1H-pyrazol-4-yyquinoxalin-6-o0l
(2.80 g, crude) as a yellow solid. 'H NMR (400 MHz, DMSO-ds) § = 9.13 (s, 1H), 8.79 (s, 1H),
831(s, 1H), 7.87(d,/J=92Hz, 1H), 746 (d, J=92Hz, 1H), 554 (dd, /=20, 9.6 Hz, 1H), 402
~3.96 {(m, 1H},3.74 -3.61 (m, 1H), 2.19 - 2.0% {m, TH), 2.04 - 1.93 {m, 2H), 1.77 - 1.66 (m, 1H),
1.61 - 1.54 (m, 2H).

[O854] Step 3. &-Bromo-7-{{2-methyl-1-{(2-(trimethvlsilyDethoxy ymethyl)- 1 -
benzo|djumdazol-6-yhoxy }-2-(1-(tetrahydro-2H-pyran-2-y1i- L H-pyrazol-4-vhquinoxaline

[0855] To a solution of 5-bromo-3-(1-tetrahydropyran-2-ylpyrazol-d-yhguinoxalin-6-0l (1.40 g,
3.73 mmol} and [2-methyl-1-(2-trimethyisilylethoxymethyDbenzimidazol-S-yillboronic acid {1.22
g, 3.99 mmol} in 1,2-dimethoxyethane {30 mL} was added cesium carbonate {2.67 g, 8.21 mmol),
4A MS (1.50 gyand copper(I]) acetate (813 mg, 4.48 mumol). The mixture was stirred at 60 °C for
6 h under oxygen aimosphere. The reaction mixture was filtered and concentrated under reduced
pressure. The residue was purified by column chromatography {silica gel, petroleum ether/ethyl
acetate = 1/1 to 1/5) to give &-bromo-7-((2-methyl-1-((2-(trimethylsilyDethoxy ymethyly-1H-
benzo|djimidazol-6-yoxy }-2-{ 1 -(tetrahydro-2H-pyran-2-y13- 1 H-pyrazol-d-yhquinoxaline (670
mg, 980 umol, 26%) as a vellow solid. m/z ES+ [M+H]" 637 2.

[0856] Step 4. 8-Bromo-7-({2-methy-1-((2-(tnimethyvlsitylethoxy ymethyl)- 14~

benzo|djinudazol-6-yljoxy}-2-(1 H-pyrazol-4-yliquinoxaline
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[0B57] To a solution of 2-[[6-][5-bromo-3-(1tetrahydropyran-2-ylpyrazol-4-yliquinoxalin-6-
yljoxy-2-methyl-benzimidazol-1-yljmethoxy jethyi-trimethyl-silane (670 mg, 1.05 mmol} in
methano! (7 mL) was added hydrochloric acid (1 M, 7 mL}, the mixture was stirred at 25 °C for
12 h. The reaction mixture was diluted with saturated sodium bicarbonate solution (26 mL} and
extracted with ethyl acetate (3 x 15 mL)}. The combined organic layers were dried over sodium
sulfate, filtered and concentrated under reduced pressure. The residue was purified by column
chromatography (silica gel, petroleum ether/ethyl acetate = 1/3 to 0/1) to give 8-bromo-7-((2-
methyl-1-{(2-{trimethylsilyl}ethoxyimethyi}-1H-benzo[d|imidazol-6-yhoxy}-2-(1 H-pyrazol-4-
vijquinoxaline (360 mg, 587 umol, 55%}) as a yellow oil. m/z ES+ [M+H]" 553.1.

[0858] Step 8. 8-Bromo-2-(1-((3,3-difluorocyclobutylimethyl}-1H-pyrazol-4-y1)}-7-({2-methyl-1-
{(2-(trimethylsilyDethoxvimethyl)- 1TH-benzo[djimidazol-6-yDoxy)quinoxaline

[0859] To a solution of 2-[[6-[5-bromo-3-(1H-pyrazol-4-vhquinoxalin-6-yljoxy-2-methvl-
benzimidazol-1-yljmethoxyjethyl-trimethyl-silane (290 mg, 526 umol) and (3,3~
diftuorocyclobutylymethyl methanesulfonate {158 mg, 789 umol) in N N-dimethylformamide (6
mbL} was added potassium carbonate (218 mg, 1.58 mmol}. The mixture was stirred at 80 °C for 3
h. The reaction mixture was poured into water (20 mL) and extracted with ethyl acetate (15 mL ~
3). The combined organic layers were washed with brine (20 ml. x 2}, dried over anhvdrous
sodiumn sulfate, filtered and concentrated under reduced pressure to give &-bromo-2-(1-((3,3-
difluorocyclobutyDmethyD-1H-pyrazol-4-y)-7-(2-methy - 1-((2-(irimethy Isity Dethoxy ymethyl)-
{H-benzo[dlimidazol-6-yoxy)quinoxaline (430 mg, crude) as a yellow solid. m2z ES+ [M+H]"
657.2.

Intermediate 183: §-Chloro-7-{(7-fluoro-2-methyl 1-(C-(irimethyisilyDethoxy)methyl)-1H-

benzoldimidazol-6-vijoxy)}-2-(1H-pyrazol-4-yhguinoxaline
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[0860] Step 1. 5-Chloro-3-(1-(tetrahvdro-2H-pyran-2-yh-1 H-pyrazol-4-viquinoxalin-6-ol
[0861] To a solution of 3-(I-tetrahydropyran-2-ylpyrazol-4-yhquinoxalin-6-0l (4.50 g, 152
mmol) in chloroform (90 ml) was added 1-chloropyrrolidine-2,5-dione (4.06 g, 30.4 mmol),
dichloronickel (1.97 g, 15.2 mmol} and dusopropylethylamine (2.94 g, 22 8 mmol). The nuxture
was stirred at 60 °C for 2 h. On completion, the reaction mixture was filtered and concenirated
under reduced pressure. The residue was purified by column chromatography (petroleum
ether/ethyl acetate = 1/1 to 0/1} to give 2-chlore-3-(2-fluoro-S-methoxyphenoxy }-6-nitroaniline {7
g, 21.2 munol, 70% vield) as a vellow solid. 'H NMR (400 MHz, DMSO-d6) 8 = 11.05 (s, 1H),
9.19 (s, 1H), 8.80 (s, 1H), 8.32 (s, 11}, 7.87 (d, /=92 Hz, 1H), 7.50(d, J= 9.2 Hz, 1H), 5.53 (dd,
J=20,96Hz, 1H},398(d, J=12.8 Hz, 1H), 372 - 3.64 (m, 1H), 2.21 - 2.09 {(m, 1H), 2.04 -
1.98 (m, 2H), 1.77 - 1.66 {m, 1H), 1.61 -~ 1.54 {(m, 2ZH), m/z ES+ [M+H]" 331.0.
[0862] Step 2.  3~((5-Chloro-3-(1-{tetrahydro-2H-pyran-2-y}-1 H-pyrazol-4-yquinoxalin-6-
yhoxy)-2-fluoro-6-mitroaniline
[0863] To a solution of S-chlore-3-(1-tetrahydropyran-2-ylpyrazot-4-ylquinoxalin-6-0l (5.90 g,
17.8 mamol} and 2,3-difluoro-6-nitro-anthine (3.11 g, 17.8 mmol) in N N-dimethyHformamide (160
mL) was added potassium carbonate (4.93 g, 357 mmol}. The mixture was stirred at 130 °C for 4
h. On completion, the reaction mixture was poured into water (400 mL) and extracted with ethyl
acetate {200 mlL. x 33, The combined organic layers were washed with brine {200 mL x 2), dried
over anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The residue was

purified by column chromatography {petroleum ether/ethyl acetate = 10/1 to O/1). The resulting
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solid was triturated with petroleum ether/ethyi acetate {1/2, 30 mL) to give 3-chloro-4-(2-fluoro-
5-methoxyphenoxy }benzene-1,2-diamine (6.59 g, 12.2 mmol, 69%]) as a yellow solid. 'H NMR
{400 MHz, DMREO-d5) § = 9.44 (s, 1H), 890 (s, TH), 838 (5, 1H), 8.09(d, /=92 Hz, 1H)}, 7.86
(dd, J = 1.6, 9.6 Hz, 1H), 7.69 (d, /= 9.2 Hz, 1H), 748 (s, 2H), 6.27 {dd, J = 7.6, 9.6 Hz, 1H),
556(dd, /=2.0,9.6Hz, 1H),3.99(d, J=11.6 Hz, 1H),3.74-3.66 (m, 1H), 2.21 - 2.10 (m, 1H),
2.04 - 1.93 (m, 2H), 1.78 - 1.67 (m, 1H), 1.62 - 1.55 (m, 2H): m/z ES+ [M+H]" 485.1.

[0864] Step 3.  4-((5-Chloro-3-(1-(tetrahydro-2H-pyran-2-y)}-1 H-pyrazol-4-ylquinoxalin-6-
vhoxy}-3-fluorobenzene-1,2-diamine

[0865] To a solution of 3-[S-chloro-3-(1-tetrahydropyran-2-vipyrazol-4-yhDguinoxalin-6-yljoxy-
2-fluoro-6-nitro-aniline {6.59 ¢, 13 .6 mmol) in ethanol (80 mL) and water {40 ml) was added
ammonium chloride (7.27 g, 136 mmol) and iron powder (3.80 g, 68 0 mmol). The mixture was
stirred at 60 °C for 12 h. On completion, the reaction mixture was filtered and concentrated under
reduced pressure. The residue was diluted in water {100 mL) and exiracted with dichloromethane
(150 mi, x 3). The combined organic layers were dried over anhydrous sodium sulfate, filtered
and concentrated under reduced pressure. The residue was purified by column chromatography
{petroleum ether/ethyl acetate = 3/1 to 1/2) to give 4-({S-chioro-3-(1-(tetrahydro-2H-pyran-2-y1)-
1H-pyrazol-4-yDquinoxalin-6-yDoxy)-3-fluorobenzene-1,2-diamine (4.40 g, 9.38 mmol, 69%) as
a yellow solid. '"H NMR (400 MHz, DMSG-d6) 8 = 9.32 (s, 1H), 8.86 (s, 1H), 8.37 (5, 1H), 7.94
(6, J=92Hz 1H), 723 (1, J=92Hz, 1H), 6.42 - 531 {m, 2H), 555 (dd, J= 2.4, 96 He, 1H),
4.84 (s, 2H), 4.72 (s, 2H), 4.02 - 3.95 (m, 1H), 3.74 - 3.66 (m, 1H), 2.21 - 2.11 (m, 1H), 2.06 - 1.97
{m, 2ZH), 1.78 - 1.67 (m, 1H), 1.62 - 1.55 (m, 2H); m/z ES+ [M+H]" 455.1.

[0366] Step 4. 8-Chloro-7-({7-fluoro-2-methyl-1H-benzofdimidazol-6-yNoxy}-2-(1 -(tetrahy dro-
2ZH-pyran-2-y1)-1H-pyrazol-4-yliquinoxaline

{0B67] To a solution of 4-{5-chloro-3-(1-tetrahydropyran-2-yipyrazol-4-yhgqumoxalin-6-ylloxy-
3-fluoro-benzene-1,2-diamine {4.40 g, 9.67 mmol} and 1,1, 1-trimethoxyethane (5.81 g, 484
mmol} in methanol (100 mL) was added sulfamic acid (1.88 g, 19.4 mmol). The mixture was
stirred at 25 °C for 1 h. On completion, the reaction muxture was quenched with saturated aquecus
sodium bicarbonate (20 ml)}, then diluied with water (200 ml.) and extracted with ethyl acetate
{200 mi. x 3). The combined organic layers were dried over anhydrous sodium sulfate, filtered
and concentrated under reduced pressure to  give 8-chloro-7-({7-fluoro-2Z-methyvl-1H-

benzo|djimidazol-6-ylioxy}-2-(1-{tetrabhydro-2H-pyran-2-y1}-1 H-pyrazol-4-yhiquinoxaline (4.80
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g, crude) as a vellow solid. m/z BES+ [M+H]™ 479.0.

[0808] Step 5. g-Chioro-7-{{7-fluoro-2-methy - 1-{(2-(trimethylsilylethoxy ymethyl}-1H-
benzofdlimidazol-6-yoxy)-2-(1-(tetrahyvdro-2H-pyran-2-y1}-1 H-pyrazol-4-vhquinoxaline

[0869] To a solution of &-chloro-7-{(4-fluoro-2-methyl-3H-benzimidazol-3-yloxy1-2-(1-
tetrahydropyran-2-vipyrazol-d-yDquinoxaline (2.60 g, 5.43 mmol} in tetrahydrofuran (60 mL} was
added sodium hydride (543 mg, 13.6 mmol, 60% in mineral oil} portion-wise at 0 °C. The mixture
was then stirred at 0 °C for 0.5 h. Then a solution of (2-{chloromethoxy)ethyhirimethylsilane (1.36
g, 8.14 mmel) in anhydrous tetrahydrofuran (5 mL} was added dropwise at 0 °C. The mixture was
stirred at 25 °C for 1 h. On completion, the reaciion mixture was poured into 50 mL of water and
extracted with ethyl acetate (30 mL x 3}). The combined organic layers were dried over anhydrous
sodium sulfate, filtered and concentrated under reduced pressure. The residue was purified by
column chromatography (petroleum ether/ethyl acetate = 1/1 to 0/1) to give 8~chloro-7-{{7-fluoro-
2-methyl-1-{(2-(trimethylsilyDethoxy)methyl)- 1 H-benzo[dimidazol-6-yDoxy)-2-(1 -(tetrahydro-
ZH-pyran-2-vl)-1H-pyrazol-4-yliquinoxaline (2.90 g, 4.76 mmol, 88%) as a vellow solid. m/z ES+
[M+H]" 6092,

[0870] Step 6. 8-Chloro-7-{(7-fluoro-2-methy - 1 -{(2-(irimethyisilyDethoxy)methy )-1H-
benzo[dlimidazol-6-yloxy}-2-(1H-pyrazol-4-yhquinoxaline

[0871] To a solution of 2-[[6-[5-chloro-3-(1-tetrabhydropyran-2-yipyrazol-4-yDquinoxalin-6-
yljoxy-7-fluoro-2-methyi-benzmimidazol- -yl methoxylethyl-trimethyl-silane {2.90 g, 4.76 mumol)
m methanol (29 ml) was added aqueous hydrochloric acid (1 N, 29 mL). The mixture was stirred
at 25 °C for 12 h. The reaction mixture was basified with saturated aqueous sodium bicarbonate
until pH = 8 and extracted with ethyl acetate (580 mi % 3). The combined organic layers were dried
over anhydrous sodium sulfaie, filtered and concentrated under reduced pressure to give 8-chloro-
7-((7-fluoro-Z-methyl-1-((2-(trimethylsilyDethoxy)methy [}- 1H-benzo[ djimidazol-6-yHoxy }-2-
{(1H-pyrazol-4-ylquinoxaline (2.60 g, crude) as a white solid. m/z ES™ [M+H]™ 525.2.
Intermediate 19: 3-(4-(8-Chlovo-7-({(7-fluoro-2-methyl-1-((2-(trimethylsilylethoxyhmethyl)-
iH-benzol[d]imidazol-6-yloxyquinoxalin-2-yi}- 1 H-pyrazol-1-yl)eyclobutan-1-one
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[0872] Step 1. 2-(1-(5,3-Dioxaspiro[3 4joctan-2-y1)- 1 H-pyrazol-4-y1}-8-chloro-7-((7-fluoro-2-
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methyl-1-((2-{trimethylsily Dethoxy)methyl}- 1 H-benzo|d]imidazol-6-yDoxy)quinoxaline

[0873] To a solution of 2-[{6-[5-chloro-3-(1H-pyrazol-4-yDquinoxalin-6-yljoxy-7-fluoro-2-
methyl-benzimidazol-1-yljmethoxy Jethyl-trimethyl-silane (500 mg, 952 pmol) and 2-bromo-5,8-
dioxaspirol3.4loctane (276 mg, 1.43 mmol) in N N-dimethylformamide (8 mL) was added
potassium carbonate (395 mg, 2.86 mmol) and potassium iodide (15.8 mg, 95.2 pmol). The
mixture was stirred at 100 °C for 24 h. On completion, the reaction mixture was poured into water
(30 mL} and extracted with ethyl acetate (20 mL x 3}. The combined organic layers were washed
with brine (20 mL), dried over anhydrous sodium sulfate, filtered and concentrated under reduced
pressure. The residue was purified by column chromatography (silica gel, petroleum ether / ethyl
acetate = 3/1 10 1/3) to give 2-(1-(5,8~dioxaspiro] 3.4joctan-2-y1}- | H-pyrazol-4-yi}-8-chloro-7-({7-
fluore-2-methyi-1-((2-(trimethylsilyethoxyymethyl)- 1 H-benzo[djimidazol-6-
vl)oxy}quinoxaline (460 mg, 686 umol, 72%) as a vellow solid. "H NMR (400MHz, DMSQ-d6)
59.32 (d, J = 2.8 Hz, 1H), 8.82 (s, 1H), 8.42 (s, 1H), 7.95 (dd, J = 2.4, 9.2 Hz, 1H), 7.56 - 7.44
(m, 1H), 728 - 712 (im, 2H), 563 (d, /= 10.4 Hz, 2H), 489 (t, /= 8.0 Hz, 1H), 3.96 - 3.84 {(m,
4H), 3.59 - 3.54 (m, 2H), 2.95 - 2.79 (m, 4H}, 2.61 (d, J=7.2 Hz, 3H), 0.87 - 0.80 (m, 2ZH), 0.07
(s, 4H), 0.13 (s, 5H);, m/z ES+[M+H]" 637.2.

[0874] Step 2. 3-(4-(&-Chloro-7-({7-fluoro-2-methyl-1-({ 2-(trimethylsilyDethoxy yoethyl)- 1H-
benzofdlimidazol-6-yhoxyyquinoxalin-2-y1)-1 H-pyrazol-1-ylicyclobutanone

[0875]1 To a solution of 2-[[6-[5-chloro-3-[1-(5,8-dioxaspirof3. 4]octan-2-yDipyrazol-4-
yljquinoxalin-6-vljoxy-7-fluoro~2~-methyl-benzimidazol-1-vlmethoxylethyvi-trimethyl-silane
(360 mg, 565 umol) in dichloromethane (1.8 mL) and water (0.5 ml) was added formic acad (4.39
g, 95.4 mmol, 3.6 mL}. The mixture was stirred at 40 °C for 12 h. The reaction mixture was
concentrated under reduced pressure. The residue was diluted with water (10 mL) and then
adjusted to pH 3~9 with saturated aqueocus sodium bicarbonate. Then the mixture was exiracted
with ethyl acetate {20 mL x 2). The combined organic layers were dried over anhydrous sodium
sulfate, filtered and concentrated under reduced pressure. The residue was purified by column
chromatography (silica gel, petroleum ether / ethyl acetate = 3/1 1o 1/3) to give 3~(4-{8-chloro-7-
{({7-fluore-2-methyl-1-({2-(trimethylsilyDethoxymethyi}- 1 H-benzo[djimidazoi-6-
yhoxyquinoxalin-2-yi}-1H-pyrazol-1-yhcyclobutanone (280 mg, 467 umol, 83%) as a vellow ail.
m/z ES+ [M+H] 593.2.
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Intermediate 2%: 7-{{5,7-Difluoro-2-methyl- 1-{C-(trimethylsilyljethoxy)methyi}- 1H-
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[O&76] Step i. 2,4-Difluoro-6-nitro-3-{{3-(1 -(tetrahvdro-2H-pyran-2-y1}- 1 H-pyrazol-4-
yhguinoxalin-&-yDoxyjaniline

[O877] To a solution of 3-(1-tetrahydropyran-2-yipyrazol-4-yDguinoxaiin-6-ol {3 g, 10.1 mmol)
in 1-methylpiperidin-2-one {30 mL} was added cesium carbonate {(6.60 g, 20.3 mmol} and 2,3,4-
trifluoro-6-nitro-aniline (1.94 g, 10.1 mmol}. The mixtore was stirred at 110 °C for 2 b On
completion, the reaction mixture was diluted with water (100 mL.). The resulting precipitate was
colfected by filtration to give 24-difluoro-6-nitro-3-((3-(1-(tetrahydro-2H-pyran-2-y1)-1H-
pyrazol-4-yDiquinoxalin-6-yl}oxylaniline (3.9 g, crude} as a brown solid. 'H NMR {400 MHz,
DMSO-d6)  9.30 (s, 1H), 8.83 (s, 1H), 8.28 (s, 1H), .14 - 7.95 (m, 2H), 7.69 (dd, J = 2.8, 9.2
Hz, 1H), 749 (5, 2H), 7.39(d, J= 2.8 Hz, 1H), 5.49{(dd, J=2.4, 100 Hz, 1H}, 3.95(d, /= 11.6
Hz, 1H}, 3.75-3.63 (m, 1H), 2.14 - 2.08 {(m, 1H}, 2.02 - 1.95 (m, ZH)}, 1.78 - 1.64 (m, 1H), 1.61 -
1.51 (m, 2H); m/z ES+ [MHH]T 4692,

[0878] Step 2. 3,5-Difluoro-4-{(3~(1-(tetrahydro-2H-pyran-2-yl}-1H-pyrazol-4-yjquinoxalin-6-
yhoxyibenzene-1,2-diamine

[0879] To a solution of 2 4-difluoro-G-nitro-3-((3-(1-(tetrahydro-2ZH-pyran-2-yi}-1 H-pyrazol-4-
yhquinoxalin-G-vhoxyjaniline (3.9 g, 8.33 mmol} in ethanol (60 mL} and water (6 mL.) was added
wron powder (2.32 p, 41.6 mmol) and ammonium chloride (4. 45 g, 83.3 mmol). The mixture was
stirred at 60 °C for 2 h. On completion, the reaction mixture was filtered. The filirate was
concentrated under reduced pressure to give 3,5-difluoro-4-{(3-(1 ~(tetrahyvdro-2H-pyran-2-y1}-1H-
pyrazol-d-yhguinoxalin-6-ylyoxy)lbenzene-~1,2-diamine (5 g, crude) as a yellow solid. m/z ES+
[MHHTT 439.0.

[O880] Step 3. 7-((5,7-Difluoro-2-methyl-1H-benzofdjimidazol-6-yDoxy)}-2-(1 (tetrahydro-2H-
pyran-2-v)}-1H-pyrazol-4-vljquinoxaline

fO881] To a solution of 35-difluore-4-{(3-(1 ~(tetrahydro-2H-pyran-2-y- 1 H-pyrazol-4-
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yhguinoxalin-6-yDoxy)benzene-1,2-diamine (5 g, 11.4 mmol} in methanol (80 mL) was added
1,1, 1-trimethoxyethane (6.85 g, 57.0 mmol) and sulfamic acid {(2.21 g, 22.8 mmo}}. The mixture
was stirred at 20 °C for 2 h. On completion, the reaction mixture was concentrated under reduced
pressure. The residue was purified by column chromatography {ethyl acetate/methano! = 1/0 to
10/1) to give 7-{(5,7-difluoro-2-methyl-1H-benzofdjimidazol-6-vloxy}-2-(1-{tetrahydro-2H-
pyran-2-y1}-1H-pyrazol-4-yl)quinoxaline (3.9 g, 6.75 mmol, 59%) as a yellow solid. 'H NMR (400
MHz, CDCl3) 8 8.96 (5, 1H), 8.43 - 7.93 (m, 3H), 7.71 - 7.40 (m, 2H), 7.11 (s, 1H), 5.43 (s, 1H),
4,06 (d, J =104 Hz, 1H), 3.86 (s, 3H), 3.81 -3.64 (m, 1H), 2.17 - 1.97 (m, 3H), 1.77 - 1.536 (m,
3H); m/z ES+ [M+H] 463 3.

[0882] Step 4. 7-((5,7-Difluoro-2-methyl-1-{((2-(trimethylsilyDethoxy ymethyl)-1H-
benzo{dlimidazol-6-yDoxy)-2-(1-(tetrahydro-2H-pyran-2-y1}- 1 H-pyrazol-4-yhquinoxaline

[0883] To a solution of 7-((57-difluoro-2-methyl-1H-benzo[djunidazol-6-yloxy)-2-(1-
(tetrahydro-2H-pyran-2-y1}-1H-pyrazol-4-vljquinoxaline (2.0 g, 432 mmol} in anhydrous
tetrahydrofuran (60 mL) was added sodium hydride {1.04 g, 26.0 mmol, 60% in mineral oil) at
0 °C. The mixture was stirred at 0 °C for 2 h. Then {2-{chloromethoxyjethy Dtrimethyisilane (865
myg, 3. 19 mmol) was added. The mixture was stirred at 20 °C for 14 h. On completion, the reaction
muxture was quenched with water (50 ml) and extracted with ethyl acetate (50 mlL x 3}). The
combined organic layvers were dried over anhydrous sodium sulfate, filtered and concentrated
under reduced pressure. The residue was purified by column chromatography (petroleum ether /
ethyl acetate = 1/1 to 0/1) to give 7-((5,7-difluoro-2-methyl-1-({ 2-(trimnethyistlyethoxy yraethy )~
1H-benzo[dlimidazol-6-yoxy)-2-(1 {tetrabydro-2H-pyran-2-y1)- | H-pyrazol-4-vDquinoxaline
(600 mg, 810 umol, 19%} as a vellow solid. m/z ES+ [M+18]" 593 .4,

[0884] Step 5. 7-((5,7-Dnfluoro-2-methyi-1-((2-{trimethylsilyDethoxy ymethyly- 1 H-
benzofdjimidazol-6-yhHoxy }-2-{ 1 H-pyrazol-4-yDHguinoxaline

[O885] To a solution of 7-((5,7-difluooro-2-methyl-1-{((2~{trimethylsilyjethoxy ymethylj-1H-
benzofdjimidazol-6-yDoxy)-2-(1 -(tetrahydro-2H-pyran-2-yi3- 1 H-pyrazol-4-yhquinoxaline (430
mg, 759 umol) in methanol (5§ mL} was added hydrochloric acid {1 M, 4.5 mL). The mixture was
stirred at 20 °C for 2 h. On compleiion, the reaction mixture was concentrated under reduced
pressure 1o give 7-{(5,7-difluoro-2~-methyi-1-{(2-(trimethylsiivDethoxy methyi}-1H-
benzo[d]imidazol-6-yyoxy)-2-( 1 H-pyrazol-4-y)quinoxaline (600 mg, crude) as a yellow solid. 'H

NMR (400 MHz, CDCl) 6 9,45 - 8.96 (m, 1H), 8.61 - 8.51 (i, 1H), 8.30 (s, 1H), 8.18 - 7.99 (m,
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1H), 7.75 - 7.54 (m, 1H), 7.27 (s, 1H), 7.26 - 7.13 (m, 1), 5.90 - 5.37 (m, 2H), 3.76 - 3.49 {(m,
2H), 3.10 - 2.70 (m, 3H), 1.06 - 0.78 (m, 2D, 0.06 - -0.08 (m, OH); m/z ES+ [M+H]™ 509.3,

Intermediate 22: 4.4-Difluorocyclohexyl methanesuifonate

:>me-s S, ;:)(n}mcsws
int-22

[O886] Step 1. 4. 4-Difluorocyclohexyl methanesulfonate
[0887] To a solution of 4,4-difluorocyclohexanol (500 mg, 3.67 mmol} and triethylamine (743
mg, 7.35 mmol} in dichloromethane (1 mL) was added methanesulfonyl chloride (631 mg, 5.51
mmol). The mixture was stirred at 0 °C for 1 h. The mixture was poured into water (50 mL) and
extracted with ethv! acetate (30 mL x 3). The organic layers were dried over sodium sulfate, filtered
and concentrated under reduced pressure. The residue was purified by column chromatography
{silica gel, petroleurns ether/ethyl acetate=1/0 to 3:1) to give 4,4-diflucrocyclohexyl
methanesulfonate (750 mg, 3.50 mmol, 95%) as a colourless oil. TH NMR (400 MHz, CDCl) &
4.95 - 4.92 (m, 1H), 3.07 (s, 3H), 2.13 - 1.87 (m, 8H).
Intermediate 23:  4-{{4-(8-Chlore-7-{(Z-methyl- 1-{(2-(trimethyisilyl)ethoxy)methyl}- 1 H-
benzoldjimidazol-6-yhoxyquinoxalin-2-y)- 1 H-pyrazob-1-yDmethyDeyclohexan-1~one
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[0888] Step 1. 1 4-Dioxaspiro[4. 5]decan-8-yimethyl methanesulfonate

N 2 N
=2 = . -
LI -
L i
o SEM
int-23

[0889] To a solution of 1,4-dioxaspiro[4 5ldecan-8&-yimethanol (500 mg, 2.90 mmol} and
triethylamine (582 mg, 5.75 mmol} m dichloromethane {5 mL) was added methanesuifonyl
chloride {444 mg, 3.88 mmol}. The mixture was stirred at 0 °C for I h. The mixture was quenched
with water (10 mi} and extracted with ethy! acetate (12 ml. x 3}. The combined organic phases
were dried over anhydrous sodium  sulfate, filtered and concenirated to give 1.4-

dioxaspiro[4. S]decan-8-ylmethyl methanesulfonate (850 mg, crude} as a yellow oil. TH NMR (400
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MHz, CDCl3) 8 4.05 - 3.95 (m, 2H), 3.94 - 3.88 (5, 4H), 2.99 {5, 3H), 1.85 - 1.72 (m, 5H), 1.54 -
1.51 {m, 1H), 136 - 1.31 (m, 1H).

[OB90] Step 2. 2-{{6-[5-Chloro-3-{1-(1,4-dioxaspiro{4. 5 decan-8-ylmethyi)pyrazol-4-
vliquinoxalin-6-yljoxy-2-methyl-benzimidazol-1-yljmethoxylethyl-trimethyi-silane

[0891] To a solution of 1,4-dioxaspiro[4.5]decan-8-yimethyvl methanesulfonate (370 mg, 1.48
mmol) and  2-[[6-[5-chloro-3-(1 H-pyrazol-d-yHguinoxalin-&-yijoxy-2-methyl-benzimidazol-1-
ylimethoxylethyl-trimethyl-silane (500 mg, 986 umol) in N, N-dimethylformamide {8 mL} was
added potasstum carbonate (300 mg, 2.17 mmol). The mixture was stirred at 80 °C for 12 h. The
mixture was quenched with water (5 mL) and extracted with ethyl acetate (8 mL x 3} The
combined organic phase was dried over anhydrous sodium sulfate, filtered and concentrated to
give 2-[[6-[5-chiore-3-[1-(1,4-dioxaspiro[4. 5]decan-8-yimethypvrazol-4-yllquinoxalin-6-
yvljoxy-2-methyl-benzimidazol-1-ylimethoxylethyi-trimethyl-silane (900 mg, crude} as a yellow
oil. m/z ES+ [MHH]™ 661.3.

[0892] Step 3. 4-[[4-[8-Chloro-7-{2-methyl-3-(2-trimethylsilylethoxymethyvDbenzimidazol-5-
ylioxy-gunoxalin-2-yllpyrazol-1-ylimethylicyclohexanone

[0893] To a solution of 2-[[6-[S-chioro-3-[1-(1 4-dioxaspiro[4.5]decan-8-yIimethylpyrazol-4-
vliquinoxalin-G-ylloxy-Z-methyvl-benzimidazol-1-vlimethoxylethyvl-ttimethyl-silane (900 mg,
1.36 rmamol) in dichloromethane {4 ml.} was added formic acid (4 mL). The mixture was stirred at
25 °C for 8 h. The maxture was concentrated under reduced pressure. The residue was dissolved
m water (2 mL) and adjusted to pH = 7 with sat. sodium bicarbonate solution. Then the mixture
was extracted with ethyl acetate (10 ml. x 3). The combined organic phase was dried over
anhydrous sodium sulfate, filtered and concentrated to give 4-[[4-[8-chloro-7-[2-methyl-3-(2-
irimethyisitylethoxymethyhbenzimidazol-5-vlloxy-quinosalin-2-vljpyrazol-1-
yljmethyltcyclohexanone (780 mg, crude) as a yellow oil. sz ES+ [M+H]" 617.3.

Intermediate 24:  3-{{(4-(B-Chloro-7-({Z-methyl-1-(2-(trimethylsilyDethoxy)methyh-1H-
benzo[dlimidazol-6-yhoxyquinoxalin-2-yh- 1 H-pyrazob-1-yhmethyheyclobutan-t-one

N SN Sh s SeWe s

[0894] Step 1. 2-[[6-[5-Chloro-3-[1-{(3,3-dimethoxycyclobutyDmethyllpyrazol-4-yljquinoxalin-

Target &

/Gwlrﬂ

o
i a4

&-ylloxy-2Z-methyi-benzimidazol-1-ylimethoxylethyl-trimethyl-silane
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[0B95] To a solution of 2Z-[[6-[3-chloro-3-(1H-pyrazol-4-yhiquinoxalin-6-yljoxy-2-methyl-
benzimidazol-1-ylmethoxy jethyl-trimethyl-silane (150 mg, 296 umol} and (3,3-
dimethoxycyclobutylymethyl methanesulfonate (79.6 mg, 355 umol} in N N-dimethyHormamide
{1.5 mL) was added potassium carbonate (123 mg, 887 umol) and potassium iodide (49.1 mg, 296
umol), the mixture was stirred at 80 °C for 16 h. The reaction mixture was diluted with water (3
mL) and extracted with ethyl acetate (3 x 3 mL}. The combined organic layers were washed with
brine (3 x 3 mL), dried over sodium sulfate, filiered and concentrated in vacue to give 2-[[6-[5-
chloro-3-[1-{(3,3-dimethoxyeyvclobutyDmethyljpyrazoi-4-vijguinoxalin-6-yljoxy-2-methyl-
benzimidazol-1-vijmethoxviethyl-trimethyl-silane (180 mg, crude) as a vellow oil. mz ES+
[VEHHTT 635.3.

[0896] Step 2. 3-[[4-[8-Chloro-7-{2-methyl-3-(2-trimethylsilylethoxymethyl benzimidazol-5-
vlloxy-quinoxalin-2-yllpyrazol-1-ylimethyllcyvclobutanone

[0897] To a solution of 2-[[6-{S-chloro-3-[1-[(3,3~dimethoxycyclobutylymethyl]pyrazol-4-
vljquinoxalin-6-yljoxy-2-methyi-benzimidazol-1-vljmethoxyjethyi-trimethyl-silane (180 mg,
283 umol) in dichloromethane (1 mL) was added formic acid (13.6 mg, 283 umol), the mixture
was stirred at 25 °C for 2 h. The reaction mixture was concentrated /n vacuo. The residue was
washed with saturated sodium bicarbooate solution {3 mlL) and then extracted with ethyl acetate
(3 x 5 mL). The combined organic layers were washed with brine (3 x § mL), dried over sodium
sulfate, filtered and concentrated in vacuo to  give 3-[[4-[8-chloro-7-[2-methyl-3-(2-
trimethylsilylethoxymethyl ybenzimidazol-5-yljoxy-quinoxalin-2-yljpyrazol-1-
vllmethyl]cyclobutanone (110 mg, crude) as a vellow gum. 'H NMR (400 MHz, DMSO-ds) § 9.31
(d, J=44H=z 1H), 8.77 (s, 1}, 338 (5, 1H), 7.98 - 7.93 {m, 2H)}, 7.70 - 7.56 (m, 1H), 748 - 7.26
{m, 2H), 7.11 - 6.96 (m, 1H}, 5.75 - 530 (m, 2H), 4.49 (br d, /= 6.4 Hz, 2H}, 3.58 - 3.45 (m, 2H),

{m, 2H), -0.05 - -0.17 {m, 9H); m/z ES+ [M+H]|" 589.3
Intermediate 25: fert-Buityl 4-(4-(8-chloro-7-{(2-methyl- 1-{((2-(trimethylsilyhethoxy hmethyl)-
iH-benzol[djimidazol-6-yl)oxy }quinoxalin-2-yi}- 1 H-pyrazol-1-yi)-<4-(2-

hydroxyeihyl)piperidine-1-carboxylate
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[0398] Step 1. rere-Butyl 4-(4-(8-chloro-7-((2-methyl-1-((2-(rimethyisilyDethoxymethyl)- 1 H-
benzofdlimidazol-6-yljoxy)quinoxalin-2-yl -1 H-pyrazol- 1-y1)-4-(2-ethoxy-2-
oxoethyl}piperidine-1-carboxylate

[0899] To a solution of 2-[[6-[5-chloro-3-(1H-pyrazol-d-yhHguinoxalin-6-yljoxy-2-methyl-
benzimidazol-1-ylimethoxy Jethyl-trimethyl-silane (1 g, 1.97 mmol) 10 acetonitrile (10 mlL.) was
added ferr-butyl 4-{2-ethoxy-2-oxo-ethylidene)piperidine-1-~-carboxylate (595 mg, 2.21 mmol} and
1,8-diazabicyclo] 5.4.0lundec-7-ene (330 mg, 2.17 mmol). The mixtore was stirred at 60 °C for 24
h. The reaction mixture was concentrated under reduced pressure. The residue was purified by
column chromatography (silica gel, dichloromethane/methanol = 1/0 to 80/1) to give fers-butyl 4-
{4-{8-chloro-7-((2-methyl-1-(2-(trimethylsilyDethoxy methy)- 1 H-benzo{ djimidazol-6-
yhoxyyquinoxalin-2-y)-1H-pyrazol-1-y1}-4-2-ethoxy-2-oxoethy Upipenidine- L-carboxylate (900
mg, 1.04 mmol, 53%) as a yellow solid. m/z ES+ [M+H]" 776.5.

[0900] Step 2. reri-Butyl 4-(4-(8-chlore-7-{((Z-methyl-1-((2-{trimethyisilyDethoxy Ymethy)-1H-
benzo[djimidazol-6-yljoxyquinoxalin-2-vi-1 H-pyrazol-1-yD-4-( 2-hydroxyethylpiperidime-1 -
carboxvlate

[0901] To a solution of rert-butyl 4-{4-{8-chloro~7-| 2~-methyl-3-(2-
trimethylsilylethoxymethylibenzimidazol-S-ylloxy-quinoxalin-2-y!ljpyrazol-1-yi}-4-( 2-ethoxy-2-
oxo-ethyhpiperidine-1-carboxylate (700 mg, 902 pmeol} in tetrahydrofuran (14 mL) was added
diisobutyl aluminium hydride {1 M in toluene, 2.7 mL} at 0 °C. The mixture was stirred at ¢ °C
for 1.5 h. The reaction mixture was carefully quenched with water (30 mL) and extracted with
ethyl acetate (20 mL x 3). The combined organic lavers were dried over sodium sulfate, filtered
and concentrated under reduced pressure. The residue was purified by column chromatography
{stlica gel, dichloromethane/methanol = 1/0 to 80/1) to give ferf-butyl 4-(4-(8-chloro-7-((2-
methyl-1-((2-(trimethylsilyDethoxyimethy}-1H-benzo[dimidazol-6-yHoxyyquinoxalin-2-y1}-
1H-pyrazol-1-vD)-4-(2-hydroxvethyhpiperidine-1-carboxylate (350 myg, 451 umol, 50%) as a
vellow solid. m/z ES+ [M+H]™ 734.1.
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Intermediate 26: 2-(1-((2-Azabicycle[2.2.1Theptan-S-vijmethyl}-1 H-pyrazol-4-vyi}-8§-chioro-
T-{{2-methyi-1-{(Z-(trimethyisilyDethoxy)methyl}- 1 H-benzo|d]imidazol-6-

yhexylquinexaline
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[0902] Step 1. rer-Butyl S-(hyvdroxymethyl)-2-azabicyclof 2. 2.1 jheptane-2-carboxylate

(09031 To a solution of 2-(teri-butoxycarbonyl)-2-azabicyclo]2.2. 1 theptane-S-carboxylic acid
{500 mg, 2.07 mmol) in tetrahydrofuran (6 mL)} was added borane-tetrahydrofuran complex (1 M,
12.4 mL) dropwise at G °C. The mixtore was stirred at 25 °C for 12 h. On completion, the reaction
mixture was carefully quenched with methanol (60 mL) at 25 °C, and then stirred at 60 °C for 30
min. The reaction was concentrated under reduced pressure. The residue was purified by prep-
TLC {silica gel, petroleum ether/ethyl acetate = 1/1} to give fert-butyl S-(hydroxymethyl}-2-
azabicyclo[2.2. 1 Theptane-2-carboxylate (460 mg, 2.03 mmol, 78%) as a vellow oil. TH NMR (400
MHz, DMSO-ds) 84.55 (t, /=48 Hz, TH}, 3.95(d, /= 8.8 Hz, 1H), 3.50- 337 (m, 1H), 3.28 -
3.18 (m, 2H), 3.05 - 2.94 (m, 1H), 248 (5, 1H), 2.11 (dt, /= 5.6, 9.6 Hz, 1H), 1.76 - 1.539 (m, 2H),
1.52-1.42 {m, 1H), 1.39 (s, OH), 1.0 - 0.89 {m, 1H).

[0904] Step 2.  rert-Butyl  S5-(({methylsulfonyloxyymethyi}-2-azabicyclo{2.2.1}heptane-2-
carboxylaie

[0905] To a solution of fert-butyl S-(thydroxymethyl}-2-azabicyclof2.2.1Theptane-2-carboxylate
{460 mg, 2.02 mmol} in dichioromethane (6 mL) was added triethyiamine (614 mg, 6.07 mmol,
0.845 mL) and methanesulfonyl chloride (348 mg, 3.04 mmol, 0.235 mL}. The mixture was stirred
at 0 °C for 1 h. On completion, the reaction mixture was quenched with water (10 ml) and
extracted with dichloromethane (20 mL x 3). The combined organic layers were washed with brine
(10 mL x 3), dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure

to give reri-butyl  S-{{{methvisulfonyDoxy)methyi}-2-azabicyclo[2.2 1Theptane-2-carboxylate
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Claims
1. A compound of Formula {I"):
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or a pharmaceutically acceptable salt or steregisomer thereof, wherein:

each === independently represents a single bond or a double bond;

nisOor i,

Wtis C(R™Y when connected to one double bond and one single bond, N(RY') when
connecied to two single bonds, or N when connecied to one double bond and one single bond;

RWlig H C1-Ce allyl, or -S{(=0p0-(C1-Cs alkvyl);

Wis C(RYY) when connected to one double bond and one single bond, N(RY) or O
when connected to two single bonds, or W when connected to one doubke bond and one single
bond;

RY? is H, C1-Ce alkyl, or -S{=0)-(C1-Cs alkyl);

Wis Cor N

Wis CR™yor N

R¥* {5 H., halogen. cyano, Ci-Cs alkyl, or -S{=0)2-(C:-Cs alkyl);

Wis C{RWYY) or N

RW? is H, halogen, cyano, Ci-Cs alkyl, or -S{=0)2-{C1-Cs alkyl);

W is C{RY®) when connected to one double bond and one single bond, N(RY®} when
connecied 1o two single bonds, or N when connected to one double bond and one single bond;

RW%is H, halogen, cyano, C1-Cs alkyl, Ci-Ce alkoxyl, Ci1-Ce haloalkyl, or -S{=0)2-{C1-Cs
alkyly

XlisCor N;

X*is N, O, or C(R™y;

R™ is H or C1-Cs alkyl;

X' ig N, O, or C(REY;
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R™ is H or C1-Co allkyl:

R is H, halogen, cyano, NHz, -NH(C1-Ce alkyl), -NHCO{(=O0OWC1-Cs haloalkyl}, -
NHC{(=OWHC-Cs alkyly, N{C1-Cs allkyl)z, -S{=00-(Cr-Co alkyl), -C(=0)H, -CEORTCI1-Cs
alkyl), -C(=OY0{CH-Cs alloyl}, C-Cs alkyl, C2-Cs atkenyl, Ca-Co alkynyl, Ci-Co alkoxy, Cai-Cuz
cycloalkyl, C-Cr cyeloatkenyl, 3- to 12-membered heterocycloalkyl, 3- to 12-membered
heterocycloalkenyl, Ce-Cio aryl, or 5- to 10-membered hetercaryl, wherein the -NEH(C1-Cs alkyl),
MNHC(-OY C1-Ce haloalkyly, -NHCOOYWO(Ci-Cos alkyly, N(C1-Ce alkyl), ~S(-On-{C1-Co alkyl),
-C(=0, -C(=0HT-Co alkyl), -CEOO(C-Cs alkyl), C-Cs alkyl, C2-Cs alkenyl, C2-Cs
alkynvl, Ci-Cs alkoxy, Cz:-Chz cycloalkyl, Ci-Ciz eycloalkenyl, 3- 10 12-membered
heterocycloalkyl, 3- to 12-membered heterocycloalkenyl, Cs-Cro aryl, or 5- to 10-membered
heteroaryl, is optionally substituted with one or more R°%;

each R independently is halogen, cvane, oxo, -OH, NH. -NH{Ci-Cs alkyl), -
NHC(=O)YO(C1-Ce alkyly, N{C-Co alkyl), -SEOR(Ci-Ce alkyly, -CEOYC-Cs alkyl),
CECYO(CH-Co alkyl), Ci-Co alkyl, C2-Co alkenyl, Tr-Co alkynyl, C1-Co alkoxy, C3-Ciz oycloalkyl,
3- 1o 12-membered heterocycloalkyl, Cs-Cio arvl, or 3- to 10-membered heteroaryl, wherein the
NHC(=0)Y0(C1-Cs alkyl) 15 optionally substituted with one or more halogen;

R® is H, halogen, cyano, or C1-Ce alkyl:

R® is H, halogen, cyano, or C1-Cs alkyl;

Y 15 absent, Ci-Cs alkyl, Co-Ce alkenvl, or Ci-Cs alkoxyl, whereun the Ci-Cs alkyl, Co-Ce
alkenvl, or C1~-Co alkoxyl 1s optionally substituted with one or more halogen, oxo, cyano, ~OH,
NHz, -NH{(C:1-Cs alkyD-OH, C1-Cs atkyi, C2-Cs alkenyl C1-Cs alkoxyl optionally substituted
with —{C1-Cs alky ) (Ce-Croaryl), or Ca-Ciz cyeloalkyl;

Z 1s absent, H

Cs-Cir cyoloalkyl, C-Ciz cycloalkenyi, 3- to  12-membered

heterocycloalkyl, 3- to 12-membered heterocycloatkenyl, Ce-Cho arvl, or 5- to 1G-membered
heteroaryl, wherein the 3-Ciz cycloalkyl, Cs5-Ciz ovcloalkenyl, 3- o 12-membered
heterocycloalkyl, 3- to 12-membered heterocycloalkenvi, Ce-Cic arvl or 5- o 10-membered
heteroaryl, is optionally substituted with one or more RY;

each R” independently is oxo, halogen, cvano, -OH, =NR?*, NH;, NHR* NH{{1-Cs
alkyl), N(Ci-Ce alkyly, -S(Ci-Cs alky), -S(=0)=NR*3-{C1-Cs alkyl), -S(=0)-(C1-Cs alkyl), -
S{=OR-(Co-Cs alkenyly, -C(=0¥N3- to 12-membered heterocycloalkyl), -C(=OINH(C1-Cs alkyly, -
C(=O)NR -C(=0)-(Ci-Ce alkyl), -C(=0)-{C2-Cs alkenyl), ~-C(=0}-(C1-Cs alkoxyl}, Ci-Ce alkyl,
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C-Ce  alkenyl, C2-Cs alkvovl, Ci-Ce alkoxyl, C3-Ciz cycloalkyl, 3- to 12-membered

heterocycloalkyl, or 5- to 10-membsered hetercaryl, wherein the NH{C1-Cs alkyl), N{C:-Cs alkylls,
“S{=0-{C-Cs alkyl), -CEO(Ci-Co alkyly, ~-C(EG(C-Co alkenyl), Ci-Cs alkyl, Ca-Co alkenyl,
Cr-Us alkynvl, Ci-Ce alkoxyl, C3-Ciz cycloalkyl, 3- to 12-membered heterocycloalkyi, or S-10 10-
memberead heteroaryl is optionally substituted with one or more R*%;

each R independently is H, oxo, halogen, cyans, -OH, NH, NH{(C1-Cs alkyl), N(C:-Cs
alkyly, -S{—~0)2-{C1-Ce alkyl), -C(—0)-(C1-Co alkyl}, ~-C(~0)-(C2-Co alkenyl), C1-Co alkyl, C3-Cs
alkenyl, Cr-Cs alkynvi, Ci-Cs alkoxyl, Cs-Cir eycloalkyl, or 3- to 12-membered heterocycloalkyl,
wherein the NI{Ch-Co alkyl), N{C1-Cs alkyl), -8(=0)2-{C1-Cs alkyl), -CE(C-Cn alkyl), -
C(=0)-{Cr-Co alkenyly, Ci-Us alkyl, Ca-Co alkenyl, C2-Cs alkyonyl, Ci-Ce alkoxyl, Ci-Cn
cycloalkyl, or 3- to 12-membered heterocycloalkyl is optionally substituted with one or more R“P;
and

cach R* independently is oxo, halogen, ecyano, -OH, NHz, NH{C-Cs alkyl), N{C1-Cs
alkyiy, -S(=01n-{Ci-Cs allyl), -C(=0)(C1-Cs alkyl), -C=0)-(Ca-Co alkenyl), Ci-Cs allyl, 6-Cs
alkenyl, C2-Cs alkynyl, or C1-Cs alkoxyl.

2. The compound of claim 1, wherem:
each === independently represents a single bond or a double bond;
nis {3

W'is C(RY!YY when connected to one double bond and one single bond, N(RY") when
connected to two single bonds, or N when connected (o one double bond and one single bond;

R™ g H:

W2 is C(RY?) when connected to one double bond and one single bond, N(R¥Y) or O
when connected to two single bonds, or N when connected to one double bond and one single
bond;

R™2 45 H;

W is N,

W is C(R™,

RY*is H or halogen;

W2 is C{RWS)

RWS is H or halogen;
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Wois (R W) when connected to one double bond and one single bond, N{RY®} when
connected o two single bonds, or N when connected to one double bond and one single bond,;

RY* is H or C1-Ce alkyl;

Xbig N;

X s O(R*y:

R* is H or C1-Cs alkyl;

X is O(R™Y):

RN s H or C-Cs alkyl;

R7 is M, halogen, cyano, NH:, NHC(E=OY{(C-Co alkyl), -S{(=0)-(Ci-Cs alkyl), -
C(=0XC-Cs alkyl), -C(=0Ci-Co alkyly, Ci-Cn alkyl, Co-Cs alkenyl, C5-Chz cycloalkyl, 3- to
12-membered heterocycloalkyl, 3- to 1Z2-membered heterocycloalkenyl, or 5- to 10-membered
hetercaryl, wherein the NHC(=0YO{C1-Ce alky ]}, -Si=0n-{Ch-Cs alkyD}, -CEOWC-Cs alkyl), -
CEOYO(C-Cs allyly, Ci-Cs alkyl, 3- to 12-membered heterocycloalkyl, 3- to 12-membered
heteracycloalkenyl, or 5- to 10-membered hetercaryl, 15 opiionally substituted with one or maore
R¥:

each R independently is halogen, oxo, NHC(=010(C1-Cs alkyl), -8(=0)-(C1-Cs alkyl),
~C{=0OHC1-Cs alkyl), -CEOO(C1-Ce alkyl), Ci-Co alkyl, or $o-Cs alkenyl, wherein the -
NHC(=OYO(C1-Co alkyl), -S(=0)-(C1-Ce atkyly, -C(=0NC1-Co alkyl), -C(=030(C1-Cs alkyly, C1-
Cs alkyl, or C2-Cs alkenyl 1s optionally substituted with one or more halogen;

R is H or C1-Cs alkyl:

R®1s H or halogen;

Y 1s absent, Ci-Cs alkyl, C2-Cs alkenyl, or Ci-Cs alkoxyl, wherein the C1-Cs alkyl, C2-Cs
alkenyl, or C1-Ce alkoxyl is optionally substituted with one or more halogen, oxo, cyano, ~0OH,
N, C1-Cs alkyi, 0o alkenvl, C1-Cs alkoxyl optionally substituted with —{C-Cs alky i Ces-
Croaryl)y, or C3-Ciz cyeloalkyl;

£ s absent, Ci-Ciz eveloalleyl, 3- to 12-membered heterocycloalkyl, 3~ to 12-membered
heterocycloalkenyl, Ce-Cro arvl, or 5- to 10-membered hetercaryl, wherein the C3-Ciz eyvcloalkyl,
3- 10 [ Z-membered heterocycloalkyl, 3- to 12-membered heterocycloalkenyl, Co-Cro arvli or 5-10
10-membered heteroaryl is optionally substituted with one or more RY;

each R” independently is oxo, halogen, -OH, =NR NH,, NHR“ NH(C-Ce alkyl), N(Ci-
Cs alleyl)a, -S(Ci-Co alkyl), -S(=0}=NR)-(C;-Cs alkyl), -S{=0)2-(C1-Cs alkyl), -S(=0h-(C2-Cs
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alkenyl), -C(=ONH{C1-Cs alkyl), -CEOINRE -CO(=0)-(C1-Co alky ), -CEOY-(C2-Co alkenyl),
C(E=0Y-(C1-Cs alkoxyly, Ci-Cs alkyl, Cr-Co alkenyl, C1-Co alkoxyl, Ca-Cr cycioalkyl, 3- to 12-
membered heterocycloalkyl, or 5- to 10-membered hetercaryl, wherein the NH{C-Cs alkyl),
N(C1-Co alkylla, -S(C1-Ce alkyl), -SEOWENRP(C-Cs alkyl), -S{(=0pR-(C1-Cs alkyl), -S(=0)-
(C2-Ce alkenyl), -CEOINH(CH-Cs alkyl), -CEOWNRD LCEON(C-Ce alkyl), -C(=0(C-Cs
alkenyl), ~-C(=01-{C1-Cs alkoxyly, C1-Cs alkyl, C2-Cs alkenyl, C1-Cs alkoxyl, Us-Chz oycloalkyl,
3- to 12-membered heteroccycloalkyl, or 5- to 10-membered helercarvl is optionally substituied
with one or more R

each R™ independently is H, oxo, halogen, cyvano, -OH, NH:, NH(C:-Cs alkyl), N{Ci-Cs
alkyiy, -S{ZO‘)z-((L‘q—(L‘,(; alkyly, -C(=0}-(Ci-Cs alkyl), Ci-Co alkyl, C2-Cs alkenyl, $i-Cs alkoxyl,
Cs-Cyr evcloalkyl, or 3- to 1 2-membered heterocyeloalkvl, wherein the NH{C:-Co alky i) N{Cs-Co
alkvhy, -S{(=0n-{T1-Cs alkyl), -C(=0{Ci-Ce alkyl}, Ci-Co alkyl, €2-Cs alkenyl, C-Cs alkoxyl,
Ca-Cin cveloalkyl, or 3- to 12-membered heterocycloalkyi is optionally substituted with one or
more R?"; and

each R?" independently is oxo, halogen, -OH.

3. A compound of Formula {1
N %\
N3 \ // W3 W1
P N RN 2’J\ 1
Yoy M () W R
N 4
Z \5{5::;)(3 R3 R
I
or a pharmaceutically acceptable salt or sterecisomer thereof, wherein:
cach ==== mdependently represents a single bond or a double bond;
nisDor i,

W
W!is CR™ or N{RY1) when connected to two single bonds, or € or N when connected
to one double bond and one single bond;

RWYis H, C1-Cs alkyl, or -8(=0p-{C1-Cs alkyl);
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W2 15 C(R™2) or N{RW?) when connected to two single bonds, or C or N when connected
to one double bond and one single bond;

RY? is H, C1-Cs alloyl, or -S{=0)-{C1-Cs alkyl);

Whis C or N,

X'isCor N;

X% is N, O, or SRy,

R* is H or C1-Ce alkyi;

X is N, O, or T{RYY);

R is H or $1-Cs alkyl;

R'is H, halogen, cyano, or C1-Ce alkyl;

R? is H, halogen, cvano, or Ci-Ce alkyl;

R? is H, halogen, cyano, or C1-Cs atkyl;

R*is H, halogen, cvano, or Ci-Cs alkyl:

Y 15 absent or C1-Cs alkyl optienally substituted with one or more oxo or -OH;

Z 1s H, 3-Cs cycloalkyl, or 3- to 8-membered heterocycloalkyl, wherein the C3-Cs
cycloatkyl or 3~ to 8-membered heterocyeloalkyl is optionally substituted with one or more R%

each R” independently is oxo, halogen, cyano, -OH, NH», NH(C:1-Ce alkyh, N(Ci-Cs
alkylyz, ~S(=0)2-{C1-Cs alkyl), ~-C(=0)-(C1-Cs alkyl), -C(=0-(Ca-Co alkenyl), C1-Ce alkyl, Ca-Co
alkenyl, C2-Cs alkynvl, Ci-Ce alkoxyl, C:-Cs cycloalkyl, or 3- to B-membered heterocycloalkyl,
wherein the NH{Ci-Ce alkvl}, N(Ci-Co alkyll, ~-S(=00-(Ci-Ce alkyl), ~-C=OHCi-Cs alkyly, -
CE=OW(Co-Co alkenyl), Ci-Ce alkyl, Co-Ce alkenyl, C2-Cs alkynyl, Ci1-Ca alkoxyl, Ci-Cs
cycloalkyl, or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R%,

each R independently is oxo, halogen, cyano, 08, NHz, NI(Ci-Cs alkyl), N(C:-Cs
alkyly, -S(=00-{C-Ce alkyl), ~C=0{C1-Cn alkyl), ~-CE=03-(Co-Co alkenyl), C-Co alkyl, C5-Cs
alkenyl, C2-Ce atkynyl, Ci-Cs alkoxyl, T:-Cs cycloalkyl, or 3- to 8-membered heterocycloalkyl,
wheramn the NH{C-Cs alkyl}, N(C1-Co allkyl)e, ~-S(=0)-(C:i-Cs alkyl), -CEORC-COs alkyly, -
C{=0){C2-Cs alkenyl}, Ci-Cs alkyl, C:-Co alkenyl., C2-Us alkynyl, C1-Ce alkoxyl, Cs-(s
cycloalkyl, or 3- to 8-membered heterocyeloalkyl is optionally substituted with one or more R,
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each R*" independently is oxo, halogen, eyano, -OH, Ny, NH{C1-Ce alkyl), N(C1-Cs
alkyiy, -8(=010-(Ci-Cs alkyly, -C(=0-(C-Cs alkyl), -CEO-(Ca-Cs alkkenyly, Ci-Cs alkyl, C2-Cs
alkenyl, Cz2-Ce alkynyl, or C1-Cs alkoxyl

4. The compound of claim 3, wheremy:

each === independently represents a single bond or a double bond;

nisOor i

Wis CRYY or N(R™Y when connected to two single bonds, or C or N when connected
to one double bond and one single bond;

R¥ s H, Ci-Co alkyl, or -8(=03-(C1-Cs alkyl);

W2 is C(R™) or N(RY?) when connected to two single bonds, or C or N when connected
to one double bond and one single bond;

RY2is H, C1-Cs alkyl, or -S{=0R-(C1-Cs alkyl);

Wois Cor N;

X'is CorN;

X%is N, O, or C(R*?);

R* s H or C1-Cs alkyl;

X s N, O, or C(R®);

R**is H or C1-Cs alkyl;

R'is H, balogen, cyano, or C1-Cs alkyl;

R”is H, halogen, cyano, or C1-Ce alleyt;

R? is H, halogen, cyano, or C1-Cs alkyl;

R*is H, halogen, cyano, or {1-Cs alky;

Y 1s absent or (C1-Cs alkyl optionally substituted with one or more oxo or -OF;

Z.1s (03-Cs cyeloalkyl or 3- to B-membered heterocycloalkyl, wherein the Us-Us oycloalkyt
or 3- to 8-membered heterocycloalkyl s optionally substituted with one or more R,

each R independently is oxo, halogen, cvano, -OH, NH,, NH(C-Ce alkyl), N{C-Co
alkviy, -S{=0n-{C1-Ce alkyl}, ~-C{=O-{T1-Ce alkyl), ~-CEOMC-Cs alkenvl), C1-Ce alkyl, C-Co
alkenyl, C-Ce atkynyl, C1-Cs alkoxyl, Ca-Cs cycloalkyl, or 3- to 8-membered heterocycloalkyl,
wherein the WNH{C1-Cs alkyl), N(C1-Cs abkvlle, -S(=00n-{C1-Ce alleyl), -C(=0(C-Cs alkyly, -
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C{=0(C2-Cs alkenyl), Ci-Ce alkyl, C2-Ce alkenyl, C2-Ce alkynyl, Ci-UCe alkoxyl, Ci-Ce
cycloatkyl or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R

each R* independently is oxo, halogen, cyano, -OH, Ny, NH{C1-Cs alkyl), N(Ci-Ce
alkyhy, -S(EOR-(Ci-Cs alkyly, ~C{=0(C1-Cs alkyl), -CE=O{C2-0s alkenvyly, Ci-Us atkyl, C2-Cs
alkenyl, Ca-Cs alkynvi Ci-Ce alkoxyl, Ci-Ce cycloabkyl or 3- to 8-membered heterocycloalkyl,
wheremn the NH{C1-Cs alkyl), N(Ci-Co alkyly, -S¢=0)2-(Ci-Co alkyl), -C(=0}(C1-Ce alkyl), -
C(—O 3 (C2-Ce alkenyl), Ci1-Cs alkyl, C2-Ce alkenyl, C2-Ce¢ alkynyl, Ci-Cs alkoxyl, C3-Ce
cycloalkyl, or 3- to B-membered heterocycloalkyl is optionally substituted with one or more R?Y;
and

each R?" independently is oxo, halogen, cyane, -OH, NH:, NH(Ci-Co alkyl), N(Ci-Cs
alleyl)a, -8(=0)2~{1-Co alkyly, ~C(=031-{C1-Co alkyly, ~-C(=0)-{C2-Cs alkenyt}, C1-Cs alkyl, 2-Cs
alkenvl, C2-Us alkvnyl, or C1-Cs alkoxyl

S, The compound of claim 3, wherein:

each ===z mndependently represents a single bond or a double bond;

nisOor i;

Wis CRYY or N(RWY!Y) when connected to two single honds, or C or N when connected
to one double bond and one single bond;

RWis H, C1-Cs alkyl, or -S{(=0%-(C1-Cs alkyl);

W2 is C(RY?y or N(RY?) when connected to two single bonds, or C or N when connected
to one double bond and one single bond;

RY?2 s H, C1-Cs alkyl, or -8{=0)-(C1-Cs alkyl};

Wis Cor N

XlisCorN;

X2ig N, O, or O(R™):

R¥ 15 H or C1-Ce alkyl;

X is N, O, or ORYY):

R is H or C1-Cs alkyl;

R’ is H, halogen, cyano, or C1-Ce alkyl;

R? is M, halogen, cyano, or Ci-Cs alkyl;

R is H, halogen, cyano, or C1-Ce alkyl;
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R*is H, halogen, cvano, or Ci-Cs alkyl

Y is Ci-Cs alkyl optionally substituted with one or more oxo or ~-OH;

Z 15 C3-Ce oycloalkyl or 3- to &-membered hetersoyeloalkyl, wherein the C3-Cs cycloatkyl
or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R%;

each R” independently is oxo, halogen, cyano, -OH, NH», NH(C:-Ce alkyl), N{C1-Ce
alkvl, -8(=01n-(Ci-Cs alkyl), -C(=0)-(C1-Cs alkyl), -C(=0)-(Ca-Ts alkenyl), Ci-Cs alkyl, C2-Cs
alkenyl, C2-Cs alkynvi, Ci-Cs alkoxyl, C3-Cy cycloalkyl, or 3- to S-membered heterccycloalkyl,
wherein the NH{C-Cs alkyl}, N(Ci-Ce alkylys, -3(=0n-(Ci-Cs alkyl}, ~-C(=0W(C:1-Cs alkyl), -
C(=0-(2-Cs alkenyly, Ci-Co allkyl C-Co alkenyl, $o-Cs alkynyl, Ci-Ca alkoxyl C:-Ca
cycloatkyl, or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more R,

each R™ independently is oxo, halogen, cyano, -OH, NH;, NH{C1-Cs alkyl), N(Ci-Cs
alkvhy, -S(=0n-{Ci-Cs alkyl}, -C{=0{C1-Ts alkyl}, -C{=0-{T2-Cs alkenvly, Ci-Cs alkyl, C2-Cs
alkenyl, Ca-Cs altkvnvi, Ci-Co alkoxyl, Ci-Cs cyeloalkyl, or 3- to 8-membered heterocycloalkyl,
wherein the NH{C-Ce alkyl), N{Ci-Co alkylk, -S(=032-(C:-Ce alkyl), -C(=03-{C1-Co alkyh, -
C(=0-(Co-Cs alkenyly, Ci-Ce alkyl, Cz-Co alkenvl, C:-Cs alkynyl, Ci-Cs alkoxyl, C:-Cs
cycloatkyl, or 3- to 8-membered heterocycloalkyl is optionally substituted with one or more RZY;
and

each R?" independently is oxo, halogen, cyano, -OH, NH», NH(Ci-Cs alkyl), N{C1-Cs
alky Do, -S(=0)2~(C1-Cs alkyly, ~-C(=03-(C1~-Cs alkyl}, ~C(=0)-(C2-Cs alkenyl), Ci-Cs alkyl, C2-Cs
alkenyl, C2-Cs alkynyl, or Ci1-Cs alkoxyl
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e - - . . .
. The compound of any one of the preceding claims, wherein

is
Rz
o l /::'“\‘N
N o
or = N TR
2 -
IX\ 1%2
_‘5_%}(1\
N .;::_X:§
7. The compound of any one of the preceding claims, wherein N is
RXZ
):‘:\\W“E{ e /)\\/‘2{ LEZ{
?S»-.N _S;-__ ™ ) § I _‘SSSM ™3
NT"gxs N N N
sz
;m /l:\ K ) gsm NS . 5 ‘(\\\{/ﬁ’?{
N\ N d N
N , or
8. The compound of any one of the preceding claims, wherein R s H.
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alkyl.

i0.

11.

alkyl.

12.

13.

alkyl.

14,

1

-3

The compound of any one of the preceding claims, wherein R* is halogen, cyano, or C1-Cs

The compound of any one of the preceding claims, wherein R? is HL.

The compound of any one of the preceding claims, wherein R? is halogen, cyans, or C1-Cs

The compound of any one of the preceding claims, wherein R’ is H

e - - : : - 3 ~
The compound of any one of the preceding clauns, wherein R’ 15 halogen, cyano, or Ci1-Co

i p . . . A . -
The compound of any one of the preceding claims, wherein R 15 H.

The compound of any one of the preceding claims, wherein R* ig halogen, cvane, or C1-Cs

The compound of any one of the preceding claims, wherein Y is absent,

The compound of any one of the preceding claims, wherem Y 18 {1-Cs altky! optionally

substituted with one or more oxo or ~OH.

18

19

The compound of any one of the preceding claims, wherein 7. 1s absent,

The compound of any one of the preceding claims, wherem 2 18 Cs-Chz eycloalkyl, C-Ca

cycloalkenyl, 3- to 12-membered heterocycloalkyl, 3- to 1 2-membered heterccycloatkenyl, Co-

Cio aryl, or 5~ to 10-membered hetercaryl, wherein the C3-Ciz cycloalkyl, C3-Ciz cycloalkenyl, 3-

to 12-membered heterocycloalkyl, 3- 1o 12-membered heterocycloalkenyl, Co-Croaryl or 5-t0 10-

membered heteroaryl, is optionally substituted with one or more R®.

CA 03207475 2023-8-3
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~

20. The compound of any one of the preceding claims, being of Formula (I-a}, (I-b), {I-¢}, (I-

dy, (1, (F-a), (1-by, (Ji-c), or (i-d):

RZ
ol N
[ e
xz \ N
Ry
YWX‘E\ \W2
7 \\\,..—"X:% R
N :
{1-a}
RE
N
~ ~ = N AN
; )\ R1
/’><‘2 - ’:‘/ "’f - \ \N
me’!\‘ \\\T N O
z PEESIC R
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(I-d)
RZ
UM
’/‘Q\\\\ // h \W‘i
RX2 E i n ;i
T -
. A N R ST R
Z/ N RS
M RX3
(1)
RZ
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(H-d)

or & pharmaceutically accepiable salt or steresisomer thereof.

21, The compound of any one of the preceding claims, being selected from the compounds

described in Table I and Table 1, or a pharmaceutically acceptable salt or steresisomer thereof.

22. A pharmaceutical composition comprising the compound of any one of the preceding

claims and one or more pharmaceutically acceptable carmers or excipients.

23. 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.

24 A compeound of any one of the preceding claims for treating or preventing Cancer in a
subject.
25, Use of the compound of any one of the preceding claims in the manufacture of a

medicament for freating or preventing cancer in a subject,

26, Use of the coropound of any one of the preceding claims for treating or preventing cancer

mn a subject.

27. The method, compound, or use of any one of claims 23-26, wherein the subject has

previously undergone at least one round of anti-cancer therapy.
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28, The method, compound, or use of any one of claims 23-27, wherein the cancer is

characterized by at least one oncogenic mutation in the FGFERZ gene or the FGFR3 gene.
Y g g 2

29, The method, compound, or use of any one of claims 23-27, wherein the cancer is

characterized by overexpression of the #(7#R2 gene or the F{7HR3 gene.

30. The method, compound, or use of any one of clains 23-27, wherein the cancer 1s

characterized by at feast one oncogenic variant of FGFR2 or FGFR3.

31 The method, compound, or use of any one of claims 23-30, wherein the cancer s a
carcinoma, a fymphoma, a blastoma, a sarcoma, a leukenua, g bram 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 thyvroid cancer, a pancreatic cancer, an
esophageal cancer, a prostate cancer, a cervical cancer, a uterine cancer, a stomach cancer, a soft
tissue cancer, a laryvngeal 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,
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