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PYRIDINE COMPOUNDS AS ALLOSTERIC SHP2 INHIBITORS

Cross Reference To Related Applications

[0001] This application claims the benefit of U.S. Provisional Application No.
62/449,529, filed January 23, 2017, the contents of which are incorporated herein by

reference in its entirety.

Field of the Disclosure

[0002] The present disclosure relates to inhibitors of protein tyrosine phosphatase SHP2
useful in the treatment of diseases or disorders. Specifically, this disclosure is concerned
with compounds and compositions inhibiting SHP2, methods of treating diseases associated

with SHP2, and methods of synthesizing these compounds.

Backeground of the Disclosure

[0003] SH2 domain-containing protein tyrosine phosphatase-2 (SHP2) is a non-receptor
protein tyrosine phosphatase encoded by the PTPNI1 gene that contributes to multiple
cellular functions including proliferation, differentiation, cell cycle maintenance and
migration. SHP2 is involved in signaling through the Ras-mitogen-activated protein kinase,

the JAK-STAT or the phosphoinositol 3- kinase-AKT pathways.

[0004] SHP2 has two N-terminal Src homology 2 domains (N-SH2 and C-SH2), a
catalytic domain (PTP), and a C-terminal tail. The two SH2 domains control the subcellular
localization and functional regulation of SHP2. The molecule exists in an inactive, self-
inhibited conformation stabilized by a binding network involving residues from both the N-
SH2 and PTP domains. Stimulation by, for example, cytokines or growth factors leads to

exposure of the catalytic site resulting in enzymatic activation of SHP2.

[0005] Mutations in the PTPNI1 gene and subsequently in SHP2 have been identified in
several human diseases, such as Noonan Syndrome, Leopard Syndrome, juvenile
myelomonocytic leukemias, neuroblastoma, melanoma, acute myeloid leukemia and cancers
of the breast, lung and colon. SHP2, therefore, represents a highly attractive target for the
development of novel therapies for the treatment of various diseases. The compounds of the

present disclosure fulfill the need for small molecules to that inhibit the activity of SHP2.

Summary of the Disclosure

[0006] The present disclosure relates to compounds capable of inhibiting the activity of

SHP2. The disclosure further provides a process for the preparation of compounds disclosed
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herein, pharmaceutical preparations comprising such compounds and methods of using such
compounds and compositions in the management of diseases or disorders associated with the

aberrant activity of SHP2.

[0007] One aspect of the disclosure relates to compounds of Formula I:

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y!is —S— or a direct bond,

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—NRHC(0)-, =S(0)2N(RH)—, -N(RHS(0)2—, -N(RH)C(O)N(R?)—, -N(RH)C(S)N(R?)-,
—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety is bound to R?;

R!is independently, at each occurrence, —H, D, —C1-Csalkyl, ~C2-Cesalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
—SR’, —S(0)2NRR®, —S(0)2R®, -NR’S(0)2NR’R®, -NR>S(0)2R®, ~S(O)NRR®, —-S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, halogen,
~NOz, oxo, -CN, —R’, -OR®, -NR°R® —SR’, ~S(0)2NR’R®, —S(0)2R’, -NR’S(0)2NR’R’,
—NR’S(0)2R®, —S(O)NR’RS, —~S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or
heteroaryl;

R? is “OR?, —CN, —C1-Csalkyl, —C2-Csalkenyl, —C4-Cscycloalkenyl,

—C2-Cealkynyl, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected
from the group consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O; wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
with one or more ~OH, halogen, -NOz, oxo, —-CN, —R> —~OR’ ~NR°R¢, —SR> —S(0):NR°R®,

2
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~S(0)2R’, -NR’S(0)2NR°R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R’, -NR’S(O)NR°R®,
—NR’S(O)RS, heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is
not attached via a nitrogen atom;

R?1is independently, at each occurrence, -H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R’ is independently, at each occurrence, —H, —-D, —C1-Csalkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more ~OH, halogen, -NO2, oxo, -CN, —R>, ~OR’ -NR°R¢, —SR?,
~S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR’R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R®,
~NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or heteroaryl;

R? is —C1-Csalkyl or a 3- to 12-membered monocyclic or polycyclic heterocycle,
wherein each alkyl or heterocycle is optionally substituted with one or more
—C1-Cealkyl, —OH, or -NHz; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, -OH, or —-NHa;

R*is —H, -D, or —C1-Csalkyl, wherein each alkyl is optionally substituted with one or
more —OH, —NH2, halogen, or oxo; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted
with oxo;

R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to
12-membered heterocycle, -OR’, —~SR”, halogen, -NR'R8, -NO2, or -CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.
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[0008] Another aspect of the disclosure relates to compounds of Formula II:

R2
SN
RY; I \
N _z YZ.R
R4
1I

2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—NRHC(0)-, =S(0)2N(RH)—, -N(RHS(0)2—, -N(RH)C(O)N(R?)—, -N(RH)C(S)N(R?)-,
—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety is bound to R?;

R!is independently, at each occurrence, —H, D, —C1-Csalkyl, ~C2-Cesalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
—SR’, —S(0)2NRR®, —S(0)2R®, -NR’S(0)2NR’R®, -NR>S(0)2R®, ~S(O)NRR®, —-S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, halogen,
~NOz, oxo, -CN, —R’, -OR®, -NR°R® —SR’, ~S(0)2NR’R®, —S(0)2R’, -NR’S(0)2NR’R’,
—NR’S(0)2R®, —S(O)NR’RS, —~S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or
heteroaryl;

R? is “OR?, —CN, —C1-Csalkyl, —C2-Csalkenyl, —C4-Cscycloalkenyl,

—C2-Cealkynyl, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected
from the group consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O; wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
with one or more —OH, halogen, -NO2, oxo, -CN, —R°>, -OR’, -NR’R® —SR’ —S(0)NR’R®,
~S(0)2R’, -NR’S(0)2NR°R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R’, -NR’S(O)NR°R®,
—NR’S(O)RS, heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is

not attached via a nitrogen atom;
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R?1is independently, at each occurrence, -H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R is independently, at each occurrence, —-H, -D,—C1-Cealkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more —OH, halogen, —-NO2, oxo, -CN, —R°>, -OR’, -NR’R®, —SR°,
~S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR’R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R®,
~NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or heteroaryl;

R? is ~C1-Csalkyl or a 3- to 12-membered monocyclic or polycyclic heterocycle,
wherein each alkyl or heterocycle is optionally substituted with one or more —C1-Cesalkyl,
—OH, or —-NHz; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, -OH, or —-NHa;

R*is —H, -D, or —C1-Csalkyl, wherein each alkyl is optionally substituted with one or
more —OH, —NH2, halogen, or oxo; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted
with oxo;

R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to
12-membered heterocycle, -OR’, —SR”, halogen, -NR'R8, -NO2, or -CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.

[0009] Another aspect of the disclosure relates to compounds of Formula I1I:

5
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and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—NRHC(0)-, =S(0)2N(RY—, -N(RHS(0)2—, -N(RHC(O)N(R?)—, -N(RHC(S)N(R-,
—C(0)0O—-, —0OC(0)—, —OC(O)N(R¥—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety is bound to R?;

R!is independently, at each occurrence, —H, —D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, -NO2z, -CN, ~NR°RS,
—SR’, —S(0)2NRR®, —S(0)2R®, -NR’S(0)2NR’R®, -NR>S(0)2R®, ~S(O)NRR®, —-S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, halogen,
~NO3, oxo, —-CN, —R® ~OR?, -NR°R¢, —=SR’, —~S(0)2NR’R®, —S(0)2R’, -NR’S(0)2NR’RS,
—NR’S(0)2R®, —S(O)NR’RS, —~S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or
heteroaryl;

R?is —OR®, —CN, —C1-Csalkyl, —C2-Csalkenyl, —C4-Cscycloalkenyl,

—C2-Cealkynyl, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected
from the group consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O; wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
with one or more ~OH, halogen, -NOz, oxo, —-CN, —R> —~OR’ ~NR°R¢, —SR> —S(0):NR°R®,
~S(0)2R’, -NR’S(0)2NR°R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R’, -NR’S(O)NR°R®,
—NR’S(O)RS, heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is
not attached via a nitrogen atom;

R?is independently, at each occurrence, —H, -D, —OH, —C3-Cscycloalkyl, or —Ci-

Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,

6
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wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R’is independently, at each occurrence, —H, -D,—C1-Csalkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more —OH, halogen, —-NO2, oxo, -CN, —R°>, -OR’, -NR’R®, —SR°,
—S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR°R®, -NR>S(0)2R®, —S(O)NR’RS, —~S(O)R?,
~NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or heteroaryl;

R? is —C1-Csalkyl or a 3- to 12-membered monocyclic or polycyclic heterocycle,
wherein each alkyl or heterocycle is optionally substituted with one or more —C1-Cesalkyl,
—OH, or —-NHz; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, -OH, or —-NHa;

R*is —H, -D, or —C1-Csalkyl, wherein each alkyl is optionally substituted with one or
more —OH, —NH2, halogen, or oxo; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted
with oxo;

R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to 12-
membered heterocycle, -OR’, —SR” halogen, -NR'R® —NO», or -CN;

R’ and R® are independently, at each occurrence, —H, —-D, —C1-Csalkyl, —~C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.

[0010] One aspect of the disclosure relates to compounds of Formula I-X:

7
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and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y!is —S— or a direct bond,

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—NRHC(0)-, =S(0)2N(RH)—, -N(RHS(0)2—, -N(RH)C(O)N(R?)—, -N(RH)C(S)N(R?)-,
—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety, as drawn, is bound to R?;

R!is independently, at each occurrence, —H, D, —C1-Csalkyl, ~C2-Cesalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
—SR’, —S(0)2NRR®, —S(0)2R®, -NR’S(0)2NR’R®, -NR>S(0)2R®, ~S(O)NRR®, —-S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, halogen,
~NOz, oxo, -CN, —R’, -OR®, -NR°R® —SR’, ~S(0)2NR’R®, —S(0)2R’, -NR’S(0)2NR’R’,
—NR’S(0)2R®, —S(O)NR’RS, —~S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or
heteroaryl;

R? is “OR?, —CN, —C1-Csalkyl, —C2-Csalkenyl, —C4-Cscycloalkenyl,

—C2-Cealkynyl, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected
from the group consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O; wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
with one or more —OH, halogen, -NO2, oxo, -CN, —R°>, -OR’, -NR’R® —SR’ —S(0)NR’R®,
~S(0)2R’, -NR’S(0)2NR°R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R’, -NR’S(O)NR°R®,
—NR’S(O)RS, heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is

not attached via a nitrogen atom;
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R?1is independently, at each occurrence, -H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R is independently, at each occurrence, —-H, -D,—C1-Cealkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more —OH, halogen, —-NO2, oxo, -CN, —R°>, -OR’, -NR’R®, —SR°,
~S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR’R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R®,
~NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or heteroaryl;

R? is —H, —C1-Csalkyl, or a 3- to 12-membered monocyclic or polycyclic heterocycle,
wherein each alkyl or heterocycle is optionally substituted with one or more —C1-Cesalkyl,
—OH, or —-NHz; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, -OH, or —-NHa;

R*is -H, -D, ~C1-Csalkyl, -NH-NHR® -NH-OR’ -O-NR°R® -NHR®,

-OR’, -NHC(O)R®, -NHC(O)NHR?, -NHS(O)2R°, -NHS(0):NHR?, -S(0)20H, -C(O)OR”,
—~C(O)NR’R, —S(0):NR’RS, C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O, or heteroaryl containing 1-5
heteroatoms selected from the group consisting of N, S, P, and O, wherein each alkyl,
cycloalkyl, or heterocyclyl is optionally substituted with one or more —OH, -NH3, halogen, or
ox0; wherein each aryl or heteroaryl is optionally substituted with one or more —OH, —NHbz,
or halogen; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted
with oxo; wherein the heterocycle optionally comprises —S(O)2— in the heterocycle;

R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to
12-membered heterocycle, -OR’, —SR”, halogen, -NR'R8, -NO2, or -CN;

R’ and R® are independently, at each occurrence, —H, —-D, —C1-Csalkyl, —~C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
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12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;
1,2, 3,4, 50r6; and

2 2 2 2 2

m is independently, at each occurrence
n is independently, at each occurrence, 0, 1,2,3,4,5,6,7,8,9, or 10.

2 2 2 2 2 2 2 2 2 2 2

[0011] One aspect of the disclosure relates to compounds of Formula I-Y:

R2

I-Y

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y!is —S— or a direct bond,

Y?is -NR*, -(CR*)m—, —C(0)—, ~C(R*}2NH-, -(CR*)mO—, —-C(O)N(R?)-,
—N(R*C(0)—, =S(0)2N(R?)—, -N(RHS(0)2—, -N(RHC(O)N(R?)—, -N(RHC(S)N(R¥)—,
—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety, as drawn, is bound to R¥;

R!is independently, at each occurrence, —H, —D, —C1-Csalkyl, —C2-Csalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
—SR’, —S(0)2NR°R®, —§(0)2R>, -NR’S(0)2NRR®, -NR’S(0)2R®, ~S(O)NR°R®, ~S(O)R?,
~NR3S(O)NR’R® ~NR’S(O)RS, -C(O)R’, or -CO2R>, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, halogen,
~NOz, oxo, -CN, —R’, -OR®, -NR°R® —SR’, ~S(0)2NR’R®, —S(0)2R’, -NR’S(0)2NR’R’,
—NR’S(0)2R®, —S(O)NR’RS, —~S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or
heteroaryl;

R?is —OR®, —CN, —C1-Csalkyl, —C2-Csalkenyl, —C4-Cscycloalkenyl,

—C2-Cealkynyl, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected
from the group consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O; wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
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with one or more —OH, halogen, -NO2, oxo, -CN, —R°>, -OR’, -NR’R® —SR’ —S(0)NR’R®,
~S(0)2R’, -NR’S(0)2NR°R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R’, -NR’S(O)NR°R®,
~NR3S(O)RS, heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is
not attached via a nitrogen atom;

R?1is independently, at each occurrence, -H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R is independently, at each occurrence, —-H, -D,—C1-Cealkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more —OH, halogen, —-NO2, oxo, -CN, —R°>, -OR’, -NR’R®, —SR°,
~S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR’R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R®,
~NR’S(O)NR’R®, -NR’S(O)R®, heterocycle, aryl, heteroaryl, -(CH2).OH, -C1-Csalkyl, -CF3,
-CHF>, or -CH2F;

R? is —H, —C1-Csalkyl, a 3- to 12-membered monocyclic or polycyclic heterocycle,
-C3-Cscycloalkyl, or -(CHz2)a-R®, wherein each alkyl, heterocycle, or cycloalkyl is optionally
substituted with one or more —C1-Cealkyl, -OH, -NHa, -OR®, -NHR®, -(CH2).OH,
heterocyclyl, or spiroheterocyclyl; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Cealkyl, —OH, -NH2>,
heteroaryl, heterocyclyl, -(CH2)aNH2, -COOR®, -CONHR®, -CONH(CH2).COOR®,
-NHCOOR?, -CF3, -CHF, or -CH>F;

R*is -H, -D, ~C1-Csalkyl, -NH-NHR® -NH-OR’ -O-NR°R® -NHR®,

-OR’, -NHC(O)R®, -NHC(O)NHR?, -NHS(O)2R°, -NHS(0):NHR?, -S(0)20H, -C(O)OR”,
-NH(CH2).OH, -C(O)NH(CH2).OH, -C(O)NH(CH2):R®, -C(O)R®, NH2, -OH, -CN,
—~C(O)NRRS, —S(0)2NRRS, C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O, or heteroaryl containing 1-5
heteroatoms selected from the group consisting of N, S, P, and O, wherein each alkyl,
cycloalkyl, or heterocyclyl is optionally substituted with one or more —OH, -NH3, halogen, or
ox0; wherein each aryl or heteroaryl is optionally substituted with one or more —OH, —NHbz,

or halogen; or
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R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted
with oxo; wherein the heterocycle optionally comprises —S(O)2— in the heterocycle;

R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to
12-membered heterocycle, -OR’, —~SR”, halogen, -NR'R8, -NO2, or -CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

1,2, 3,4, 50r6; and

2 2 2 2 2

m is independently, at each occurrence

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7,8,9, or 10.

2 2 2 2 2 2 2 2 2 2 2

[0012] One aspect of the disclosure relates to compounds of Formula I-Y that are of

Formula I-Y1:

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y!is —S— or a direct bond;

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—N(R*C(0)—, =S(0)2N(R?)—, -N(RHS(0)2—, -N(RHC(O)N(R?)—, -N(RHC(S)N(R¥)—,
—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
~C(S)N(R?-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety, as drawn, is bound to R?;

R!is independently, at each occurrence, —H, —D, —C1-Csalkyl, —C2-Csalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
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—SR’, —S(0)2NRR®, —S(0)2R®, -NR’S(0)2NR’R®, -NR>S(0)2R®, ~S(O)NRR®, —-S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, —NOa»,
oxo, -CN, -OR’, -NR’R®, —SR’ —S(0)2NR’R®, —-S(0)2R’, -NR’S(0)NR’R®, ~NR’S(0)2R°®,
—S(O)NR’RE, —S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or heteroaryl;

R? is ~OH, —~CN, —C1-Csalkyl, —C2-Csalkenyl, —Cs-Cscycloalkenyl, —C2-Csalkynyl,
—Cs-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected from the group
consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms selected from the
group consisting of N, S, P, and O; wherein each alkyl, alkenyl, cycloalkenyl, alkynyl,
cycloalkyl, heterocyclyl, or heteroaryl is optionally substituted with one or more —OH,
halogen, -NO2, oxo, -CN, —R’>, ~OR>, -NR’R® —SR’ —S(0):NR’R® ~S(0):R?,
~NR’S(0)2NR’R®, -NR’S(0)2R®, ~S(O)NR’R®, —S(O)R®, -NR>S(O)NR’R®, ~NR’S(O)R®,
heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is not attached via
a nitrogen atom,;

R?is independently, at each occurrence, —H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R is independently, at each occurrence, —-H, -D,—C1-Cealkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more —OH, halogen, —-NO2, oxo, -CN, —R°>, -OR’, -NR’R®, —SR°,
~S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR’R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R®,
~NR3S(O)NR’R®, ~NRS(O)RS, heterocycle, aryl, heteroaryl, ((CH2)sOH, -C1-Csalkyl, -CF3,
-CHF>, or -CH2F;

R? is —H, —C1-Csalkyl, a 3- to 12-membered monocyclic or polycyclic heterocycle,
-C3-Cscycloalkyl, or -(CHz2)a-R®, wherein each alkyl, heterocycle, or cycloalkyl is optionally
substituted with one or more —C1-Csalkyl, -OH, —-NH>, -OR®, -NHR®, -(CH:).OH,
heterocyclyl, or spiroheterocyclyl; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Cealkyl, —OH, -NH2>,
heteroaryl, heterocyclyl, -(CH2)aNH2, -COOR®, -CONHR®, -CONH(CH2).COOR®,
-NHCOOR?, -CF3, -CHF2, or -CH>F;
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R*is -H, -D, ~C1-Csalkyl, -NH-NHR® -NH-OR’ -O-NR°R® -NHC(O)R’,
-NHC(O)NHR® -NHS(0)2R’, -NHS(0)2NHR”, -S(0):0H, -C(O)OR’, -NH(CH2).OH,
-C(O)NH(CH2)aOH, -C(O)NH(CH2)4R®, -C(O)R?, -OH, -CN, ~C(O)NR’R®, —S(0)2NR’R®,
Cs-Cscycloalkyl, aryl, or heterocyclyl containing 1-5 heteroatoms selected from the group
consisting of N, S, P, and O, wherein each alkyl, cycloalkyl, or heterocyclyl is optionally
substituted with one or more —OH, —NHa, halogen, or oxo; wherein each aryl is optionally
substituted with one or more —OH, —NH2, or halogen; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to 12-
membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted with
oxo; wherein the heterocycle optionally comprises —S(O)2— in the heterocycle;

R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to 12-
membered heterocycle, -OR’, —SR” halogen, -NR'R® —NO», or -CN;

R’ and R® are independently, at each occurrence, —H, —-D, —C1-Csalkyl, —~C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.

[0013] One aspect of the disclosure relates to compounds of Formula I-Y that are of

Formula I-Y6:

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof, wherein:
A is a 5- to 12-membered monocyclic or polycyclic aryl or heteroaryl;

Ylis —S—;
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Y? is -NR?—; wherein the bond on the left side of Y2, as drawn, is bound to the
pyridine ring and the bond on the right side of the Y* moiety, as drawn, is bound to R?;

R? is combined with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Cealkyl, —OH, —NH3, -CF3,
-CHF3, or —-CHzF;

R!is independently, at each occurrence, —H, —C1-Csalkyl, ~OH, halogen, or -NR°R;

R? is —C1-Csalkyl or —OH;

R*is —H, —C1-Csalkyl, —C1-Cshaloalkyl, —C1-Cshydroxyalkyl, -CH.OH, —CF20H, or
—CHFOH, wherein alkyl is optionally substituted with one or more —OH, —NH2, halogen, or
0XO0; or

R’ and R° are each independently, at each occurrence, —H or —C1-Csalkyl; and

n is independently, at each occurrence, 1,2, 3,4, 5,6,7, 8,9, or 10.

[0014] One aspect of the disclosure relates to compounds of Formula I-Y that are of

Formula I-Y7:
1
N
(R, | ,
N ..R

I-Y7

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic aryl or heteroaryl;

Y!is a direct bond;

Y? is -NR?—; wherein the bond on the left side of Y2, as drawn, is bound to the
pyridine ring and the bond on the right side of the Y* moiety, as drawn, is bound to R?;

R? is combined with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Cealkyl, —OH, —NH3, -CF3,
-CHF3, or —-CHzF;

R!is independently, at each occurrence, —H, —C1-Csalkyl, —OH, halogen, or -NR°R®;

R? is —C1-Csalkyl or —OH;
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R*is —H, —C1-Csalkyl, —C1-Cshaloalkyl, —C1-Cshydroxyalkyl, -CH.OH, —CF20H, or
—CHFOH, wherein alkyl is optionally substituted with one or more —OH, —NH2, halogen, or
0XO0; or

R’ and R° are each independently, at each occurrence, —H or —C1-Csalkyl; and

n is independently, at each occurrence, 1, 2,3,4,5,6,7,8,9, or 10.

2 2 2 2 2 2 2 2 2 2

[0015] One aspect of the disclosure relates to compounds of Formula I-Z:

I-Z

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y'!is —S—, a direct bond, -NH-, —S(0)2-, —S(0)2-NH-, -C(=CHz)-, -CH-, or -S(0)-;

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—NRHC(0)-, =S(0)2N(RY—, -N(RHS(0)2—, -N(RHC(O)N(R?)—, -N(RHC(S)N(R-,
—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
~C(S)N(R?-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety, as drawn, is bound to R?;

R!is independently, at each occurrence, —H, —D, —C1-Csalkyl, —C2-Csalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
—SR®, =S(0)2NR°R®, -S(0)2R>, -NR’S(0)2NR°R®, -NR’S(0)2R®, —S(O)NR’R®, —~S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, halogen,
~NOz, oxo, -CN, —R’, -OR®, -NR°R® —SR’, ~S(0)2NR’R®, —S(0)2R’, -NR’S(0)2NR’R’,
~NR3S(0)2R¢, —S(O)NR RS, —-S(O)R>, -NR>S(O)NRRE, -NRS(O)R®, heterocycle, aryl, or
heteroaryl;

R?is “OR®, -CN, —C1-Csalkyl, ~C2-Csalkenyl, —Cs-Cscycloalkenyl, —C2-Csalkynyl,
-NHa, halogen, -C(O)OR?, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms

selected from the group consisting of N, S, P, and O, or heteroaryl containing 1-5
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heteroatoms selected from the group consisting of N, S, P, and O; wherein each alkyl,
alkenyl, cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more ~OH, halogen, -NO2, oxo, -CN, —R>, ~OR’ -NR°R¢, —SR?,
~S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR’R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R®,
~NR’S(O)NR’R®, -NR’S(O)R®, heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl
or heteroaryl is not attached via a nitrogen atom;

R?is independently, at each occurrence, —H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R’is independently, at each occurrence, —H, -D,—C1-Csalkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more —OH, halogen, —-NO2, oxo, -CN, —R°>, -OR’, -NR’R®, —SR°,
—S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR°R®, -NR>S(0)2R®, —S(O)NR’RS, —~S(O)R?,
~NR’S(O)NR’R®, -NR’S(O)R®, heterocycle, aryl, heteroaryl, -(CH2).OH, -C1-Csalkyl, -CF3,
-CHF>, or -CH2F;

R? is —H, —C1-Csalkyl, a 3- to 12-membered monocyclic or polycyclic heterocycle,
C3-Cscycloalkyl, or (CH2)a-R®, wherein each alkyl, heterocycle, or cycloalkyl is optionally
substituted with one or more —C1-Csalkyl, -OH, —-NH>, -OR®, -NHR®, -(CH:).OH,
heterocyclyl, or spiroheterocyclyl; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Cealkyl, —OH, -NH2>,
heteroaryl, heterocyclyl, -(CH2)aNH2, -COOR®, -CONHR®, -CONH(CH2).COOR®,
-NHCOOR?, -CF3, -CHF2, or -CH>F;

R*is -H, -D, ~C1-Csalkyl, -NH-NHR® -NH-OR’ -O-NR°R® -NHR®,

-OR’ -NHC(O)R®, -NHC(O)NHR?’, -NHS(0)2R?, -NHS(0)2NHR?, -S(0)20H, -C(O)OR?,
-NH(CH2).OH, -C(O)NH(CH2).OH, -C(O)NH(CH2):R®, -C(O)R®, NH2, -OH, -CN,
—~C(O)NR’R, —S(0):NR’RS, C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O, or heteroaryl containing 1-5
heteroatoms selected from the group consisting of N, S, P, and O, wherein each alkyl,

cycloalkyl, or heterocyclyl is optionally substituted with one or more —OH, -NH3, halogen, or
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ox0; wherein each aryl or heteroaryl is optionally substituted with one or more —OH, —NHbz,
or halogen; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted
with oxo; wherein the heterocycle optionally comprises —S(O)2— in the heterocycle;

R’ and R® are independently, at each occurrence —H, —D, —C1-Csalkyl, ~C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to
12-membered heterocycle, -OR’, —SR”, halogen, -NR'R8, -NO2, or -CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.

[0016] Another aspect of the disclosure relates to methods of treating a disease associated
with SHP2 modulation in a subject in need thereof, comprising administering to the subject
an effective amount of one or more compounds disclosed herein (e.g., compounds of Formula
L 1L, III, I-X, I-Y, or I-Z, and pharmaceutically acceptable salts, prodrugs, solvates, hydrates,

tautomers, or isomers thereof).

[0017] Another aspect of the disclosure relates to methods of inhibiting SHP2. The
method comprises administering to a patient in need thereof, an effective amount of one or
more compounds disclosed herein (e.g., compounds of Formula I, II, IIL, I-X, I-Y, or I-Z, and
pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or isomers

thereof).

[0018] Another aspect of the disclosure is directed to pharmaceutical compositions
comprising one or more compounds disclosed herein (e.g., compounds of Formula I, IT, II1, I-
X, I-Y, or I-Z, and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers,
or isomers thereof) and a pharmaceutically acceptable carrier. The pharmaceutically
acceptable carrier can further comprise an excipient, diluent, or surfactant. The
pharmaceutical composition can be effective for treating a disease associated with SHP2

modulation in a subject in need thereof.
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[0019] Another aspect of the disclosure relates to methods of treating a disease associated
with SHP2 modulation in a subject in need thereof, comprising administering to the subject
an effective amount of a pharmaceutical composition comprising one or more compounds
disclosed herein (e.g., compounds of Formula I, II, 111, I-X, I-Y, or I-Z, and pharmaceutically

acceptable salts, prodrugs, solvates, hydrates, tautomers, or isomers thereof).

[0020] Another aspect of the disclosure relates to methods of inhibiting SHP2 comprising
administering to a patient in need thereof, an effective amount of a pharmaceutical
composition comprising one or more compounds disclosed herein (e.g., compounds of
Formula I, IT, 1, I-X, I-Y, or I-Z, and pharmaceutically acceptable salts, prodrugs, solvates,

hydrates, tautomers, or isomers thereof).

[0021] Another aspect of the disclosure relates to one or more compounds disclosed
herein (e.g., compounds of Formula I, 11, 11, I-X, I-Y, or I-Z, and pharmaceutically
acceptable salts, prodrugs, solvates, hydrates, tautomers, or isomers thereof), for use in
treating or preventing a disease associated with SHP2 modulation. One aspect of the
disclosure relates to pharmaceutical compositions comprising one or more compounds
disclosed herein (e.g., compounds of Formula I, II, 111, I-X, I-Y, or I-Z, and pharmaceutically
acceptable salts, prodrugs, solvates, hydrates, tautomers, or isomers thereof), and a
pharmaceutically acceptable carrier, for use in treating of preventing a disease associated

with SHP2 modulation.

[0022] Another aspect of the disclosure relates to the use of one or more compounds
disclosed herein (e.g., compounds of Formula I, II, 111, I-X, I-Y, or I-Z, and pharmaceutically
acceptable salts, prodrugs, solvates, hydrates, tautomers, or isomers thereof), in the
manufacture of a medicament for treating or preventing a disease associated with SHP2
modulation. Another aspect of the disclosure relates to the use of pharmaceutical
compositions comprising one or more compounds disclosed herein (e.g., compounds of
Formula I, IT, 1, I-X, I-Y, or I-Z, and pharmaceutically acceptable salts, prodrugs, solvates,
hydrates, tautomers, or isomers thereof), and a pharmaceutically acceptable carrier, in the
manufacture of a medicament for treating or preventing a disease associated with SHP2

modulation.

[0023] Another aspect of the disclosure relates to one or more compounds disclosed
herein (e.g., compounds of Formula I, 11, 11, I-X, I-Y, or I-Z, and pharmaceutically

acceptable salts, prodrugs, solvates, hydrates, tautomers, or isomers thereof), for use as a
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medicament. Another aspect of the disclosure relates to pharmaceutical compositions

comprising one or more compounds disclosed herein (e.g., compounds of Formula I, IT, II1, I-
X, I-Y, or I-Z, and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers,
or isomers thereof), for use as a medicament. In some embodiments, the medicament is used

for treating or preventing a disease associated with SHP2 modulation.

[0024] The present disclosure also provides compounds and pharmaceutical compositions

that are useful in inhibiting SHP2.

Detailed Description of the Disclosure

[0025] In a first aspect, compounds of Formula I are described:

R2
A
A
(R1)n‘®/ | \
NP2 NP
R4
1

2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof, wherein A, R!, R?, R? R*, Y!, Y2, and n are described as above.

[0026] In another aspect, compounds of the Formula II are described:

R2
SN
RY; I \
N _~ Y2_R
R4
II

2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof, wherein A, R!, R?, R?, R* Y?, and n are described as above.

[0027] In another aspect, compounds of the Formula III are described:

R2
(R");
| A
3
NN R
R4
III
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and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof, wherein A, R!, R?, R?, R* Y2 and n are described as above.

[0028] One aspect of the disclosure relates to compounds of Formula I-X:

R2
Y']
A
(RU@ | \
NN R
R4
1-X

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof, wherein A, R!, R2, R?>, R* Y2, and n are described as above.

[0029] One aspect of the disclosure relates to compounds of Formula I-Y:

R2
Y']
A
(R1)n‘@/ | \
NN,
R4
I-Y

2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof, wherein A, R!, R2, R?>, R* Y2, and n are described as above.

[0030] One aspect of the disclosure relates to compounds of Formula I-Z:

Y.
(R1)n4@/

R2

1

| X

N _~# Y2,R3
R4

-7

2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof, wherein A, R!, R?, R?, R* Y?, and n are described as above.

[0031] The details of the disclosure are set forth in the accompanying description below.
Although methods and materials similar or equivalent to those described herein can be used

in the practice or testing of the present disclosure, illustrative methods and materials are now
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described. Other features, objects, and advantages of the disclosure will be apparent from the
description and from the claims. In the specification and the appended claims, the singular
forms also include the plural unless the context clearly dictates otherwise. Unless defined
otherwise, 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. All patents and

publications cited in this specification are incorporated herein by reference in their entireties.
General Information

[0032] The articles “a” and “an” are used in this disclosure and may refer to one or more
than one (i.e., to at least one) of the grammatical object of the article. By way of example, “an

element” may mean one element or more than one element.

[0033] The term “and/or” is used in this disclosure to possibly mean either “and” or “or”

unless indicated otherwise.

[0034] As used herein, “optional” or “optionally” may mean that the subsequently
described event or circumstance may or may not occur, and that the description includes
instances where the event or circumstance occurs and instances in which it does not. For
example, “optionally substituted aryl” may encompass both “aryl” and “substituted aryl” as
defined herein. It will be understood by those ordinarily skilled in the art, with respect to any
group containing one or more substituents, that such groups are not intended to introduce any
substitution or substitution patterns that are sterically impractical, synthetically non-feasible,

and/or inherently unstable.

[0035] The term “optionally substituted” is understood to possibly mean that a given
chemical moiety (e.g. an alkyl group) can (but is not required to) be bonded other substituents
(e.g. heteroatoms). For instance, an alkyl group that is optionally substituted may be a fully
saturated alkyl chain (i.e. a pure hydrocarbon). Alternatively, the same optionally substituted
alkyl group may have substituents different from hydrogen. For instance, it can, at any point
along the chain be bonded to a halogen atom, a hydroxyl group, or any other substituent
described herein. Thus the term “optionally substituted” may mean that a given chemical
moiety has the potential to contain other functional groups, but does not necessarily have any

further functional groups.

[0036] The term “aryl” may refer to cyclic, aromatic hydrocarbon groups that have 1 to 2
aromatic rings, including monocyclic or bicyclic groups such as phenyl, biphenyl or

naphthyl. Where containing two aromatic rings (bicyclic, etc.), the aromatic rings of the aryl
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group may be joined at a single point (e.g., biphenyl), or fused (e.g., naphthyl). The aryl
group may be optionally substituted by one or more substituents, e.g., 1 to 5 substituents, at
any point of attachment. Exemplary substituents include, but are not limited to, —H,
—halogen, —O-Ci-Csalkyl, —C1-Csalkyl, —OCa-Csalkenyl, —OCa-Csalkynyl, —Ca-Csalkenyl,
—C2-Cealkynyl, —OH, —OP(O)(OH)2, ~OC(0O)C1-Csalkyl, —C(O)Ci1-Csalkyl, —OC(O)OCi1-
Csalkyl, —NHz2, ~NH(C1-Csalkyl), ~N(C1-Csalkyl)2, =S(0)2-C1-Csalkyl, —S(O)NHC1-Csalky],
and —S(O)N(C1-Csalkyl)2. The substituents can themselves be optionally substituted.

[0037] Unless otherwise specifically defined, “heteroaryl” may mean a monovalent or
multivalent monocyclic aromatic radical or a polycyclic aromatic radical of 5 to 24 ring
atoms, containing one or more ring heteroatoms selected from N, S, P, and O, the remaining
ring atoms being C. Heteroaryl as herein defined also may mean a bicyclic heteroaromatic
group wherein the heteroatom is selected from N, S, P, and O. The term may also include
multiple condensed ring systems that have at least one such aromatic ring, which multiple
condensed ring systems are further described below. The term may also include multiple
condensed ring systems (e.g., ring systems comprising 2, 3 or 4 rings) wherein a heteroaryl
group, as defined above, can be condensed with one or more rings selected from heteroaryls
(to form for example a naphthyridinyl such as 1,8-naphthyridinyl), heterocycles, (to form for
example a 1, 2, 3, 4-tetrahydronaphthyridinyl such as 1, 2, 3, 4-tetrahydro-1,8-
naphthyridinyl), carbocycles (to form for example 5,6,7, 8-tetrahydroquinolyl) and aryls (to
form for example indazolyl) to form the multiple condensed ring system. The rings of the
multiple condensed ring system can be connected to each other via fused, spiro and bridged
bonds when allowed by valency requirements. It is to be understood that the individual rings
of the multiple condensed ring system may be connected in any order relative to one another.
It is also to be understood that the point of attachment of a multiple condensed ring system
(as defined above for a heteroaryl) can be at any position of the multiple condensed ring
system including a heteroaryl, heterocycle, aryl or carbocycle portion of the multiple
condensed ring system and at any suitable atom of the multiple condensed ring system
including a carbon atom and heteroatom (e.g., a nitrogen). The aromatic radical may be
optionally substituted independently with one or more substituents described herein.
Examples include, but are not limited to, furyl, thienyl, pyrrolyl, pyridyl, pyrazolyl,
pyrimidinyl, imidazolyl, isoxazolyl, oxazolyl, oxadiazolyl, pyrazinyl, indolyl, thiophen-2-yl,
quinolyl, benzopyranyl, isothiazolyl, thiazolyl, thiadiazolyl, benzo[d]imidazolyl, thieno[3,2-
b]thiophene, triazolyl, triazinyl, imidazo[1,2-b]pyrazolyl, furo[2,3-c]pyridinyl, imidazo[1,2-
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a]pyridinyl, indazolyl, 1-methyl-1H-indazolyl, pyrrolo[2,3-c]pyridinyl, pyrrolo[3,2-
c]pyridinyl, pyrazolo[3,4-c]pyridinyl, thieno[3,2-c]pyridinyl, thieno[2,3-c]pyridinyl,
thieno[2,3-b]pyridinyl, benzothiazolyl, indolyl, indolinyl, indolinony],
dihydrobenzothiophenyl, dihydrobenzofuranyl, benzofuran, chromanyl, thiochromanyl,
tetrahydroquinolinyl, dihydrobenzothiazine, dihydrobenzoxanyl, quinolinyl, isoquinolinyl,
1,6-naphthyridinyl, benzo[delisoquinolinyl, pyrido[4,3-b][1,6]naphthyridinyl, thieno[2,3-
b]pyrazinyl, quinazolinyl, tetrazolo[1,5-a]pyridinyl, [1,2,4]triazolo[4,3-a]pyridinyl,
isoindolyl, isoindolin-1-one, indolin-2-one, pyrrolo[2,3-b]pyridinyl, pyrrolo[3,4-b]pyridinyl,
pyrrolo[3,2-b]pyridinyl, imidazo[5,4-b]pyridinyl, pyrrolo[ 1,2-a]pyrimidinyl,
tetrahydropyrrolo[1,2-a]pyrimidinyl, 3,4-dihydro-2H-1A-pyrrolo[2,1-b]pyrimidine,
dibenzo[b,d]thiophene, pyridin-2-one, furo[3,2-c]pyridinyl, furo[2,3-c]pyridinyl, 1H-
pyrido[3,4-b][1,4]thiazinyl, 2-methylbenzo[d]oxazolyl, 1,2,3,4-tetrahydropyrrolo[1,2-
a]pyrimidyl, 2,3-dihydrobenzofuranyl, benzooxazolyl, benzoisoxazolyl, benzo[d]isoxazolyl,
benzo[d]oxazolyl, furo[2,3-b]pyridinyl, benzothiophenyl, 1,5-naphthyridinyl, furo[3,2-
b]pyridinyl, [1,2,4]triazolo[ 1,5-a]pyridinyl, benzo [1,2,3]triazolyl, 1-methyl-1H-
benzo[d][1,2,3]triazolyl, imidazo[1,2-a]pyrimidinyl, [1,2,4]triazolo[4,3-b]pyridazinyl,
quinoxalinyl, benzo[c][1,2,5]thiadiazolyl, benzo[c][1,2,5]oxadiazolyl, 1,3-dihydro-2H-
benzo[d]imidazol-2-one, 3,4-dihydro-2H-pyrazolo [1,5-b][1,2]oxazinyl, 3,4-dihydro-2H-
benzo[b][1,4]oxazinyl, 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridinyl, thiazolo[5,4-d]thiazolyl,
imidazo[2,1-b][1,3,4]thiadiazolyl, thieno[2,3-b]pyrrolyl, 3H-indolyl, benzo[d][1,3] dioxolyl,
pyrazolo[ 1,5-a]pyridinyl, and derivatives of any of the foregoing.

[0038] “Alkyl” may refer to a straight or branched chain saturated hydrocarbon. Ci-
Coalkyl groups contain 1 to 6 carbon atoms. Examples of a C1-Csalkyl group may include,
but are not limited to, methyl, ethyl, propyl, butyl, pentyl, isopropyl, isobutyl, sec-butyl and
tert-butyl, isopentyl and neopentyl.

[0039] The term “alkenyl” may mean an aliphatic hydrocarbon group containing a
carbon-carbon double bond and which may be straight or branched having about 2 to about 6
carbon atoms in the chain. Certain alkenyl groups may have about 2 to about 4 carbon atoms
in the chain. Branched may mean that one or more lower alkyl groups such as methyl, ethyl,
or propyl are attached to a linear alkenyl chain. Exemplary alkenyl groups include, but are
not limited to, ethenyl, propenyl, n-butenyl, and i-butenyl. A Cz-Cs alkenyl group is an

alkenyl group containing between 2 and 6 carbon atoms.
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[0040] The term “alkynyl” may mean an aliphatic hydrocarbon group containing a
carbon-carbon triple bond and which may be straight or branched having about 2 to about 6
carbon atoms in the chain. Certain alkynyl groups may have about 2 to about 4 carbon atoms
in the chain. Branched may mean that one or more lower alkyl groups such as methyl, ethyl,
or propyl are attached to a linear alkynyl chain. Exemplary alkynyl groups may include, but
are not limited to, ethynyl, propynyl, n-butynyl, 2-butynyl, 3-methylbutynyl, and n-pentynyl.

A C2-Cs alkynyl group is an alkynyl group containing between 2 and 6 carbon atoms.

[0041] The term “cycloalkyl” may mean monocyclic or polycyclic saturated carbon rings
containing 3-18 carbon atoms. Examples of cycloalkyl groups may include, without
limitations, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptanyl, cyclooctanyl,
norboranyl, norborenyl, bicyclo[2.2.2]octanyl, or bicyclo[2.2.2]octenyl. A C3-Cs cycloalkyl
is a cycloalkyl group containing between 3 and 8 carbon atoms. A cycloalkyl group may be

fused (e.g., decalin) or bridged (e.g., norbornane).

[0042] The term “cycloalkenyl” may mean monocyclic, non-aromatic unsaturated carbon
rings containing 4-18 carbon atoms. Examples of cycloalkenyl groups may include, without
limitation, cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclooctenyl, and norborenyl. A Ca-

Cs cycloalkenyl is a cycloalkenyl group containing between 4 and 8 carbon atoms.

[0043] In some embodiments, the terms “heterocyclyl” or “heterocycloalkyl” or
“heterocycle” may refer to monocyclic or polycyclic 3 to 24-membered rings containing
carbon and heteroatoms selected from oxygen, phosphorus, nitrogen, and sulfur and wherein
there are no delocalized 7 electrons (aromaticity) shared among the ring carbon or
heteroatoms. Heterocyclyl rings may include, but are not limited to, oxetanyl, azetidinyl,
tetrahydrofuranyl, pyrrolidinyl, oxazolinyl, oxazolidinyl, thiazolinyl, thiazolidinyl, pyranyl,
thiopyranyl, tetrahydropyranyl, dioxalinyl, piperidinyl, morpholinyl, thiomorpholinyl,
thiomorpholinyl S-oxide, thiomorpholinyl S-dioxide, piperazinyl, azepinyl, oxepinyl,
diazepinyl, tropanyl, and homotropanyl. A heteroycyclyl or heterocycloalkyl ring may also

be fused or bridged, e.g., can be a bicyclic ring.

[0044] In some embodiments “heterocyclyl” or “heterocycloalkyl” or “heterocycle” may
be a saturated, partially saturated or unsaturated, mono or bicyclic ring containing 3-24 atoms
of which at least one atom is chosen from nitrogen, sulfur or oxygen, which may, unless
otherwise specified, be carbon or nitrogen linked, wherein a —CHz— group can optionally be

replaced by a —C(O)- or a ring sulfur atom may be optionally oxidised to form the S-oxides.
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“Heterocyclyl” may be a saturated, partially saturated or unsaturated, mono or bicyclic ring
containing 5 or 6 atoms of which at least one atom is chosen from nitrogen, sulfur or oxygen,
which may, unless otherwise specified, be carbon or nitrogen linked, wherein a —CHz— group
can optionally be replaced by a —C(O)- or a ring sulfur atom may be optionally oxidised to
form S-oxide(s). Non-limiting examples and suitable values of the term “heterocyclyl” may
include thiazolidinyl, pyrrolidinyl, pyrrolinyl, 2-pyrrolidonyl, 2,5-dioxopyrrolidinyl, 2-
benzoxazolinonyl, 1,1-dioxotetrahydro thienyl, 2,4-dioxoimidazolidinyl, 2-oxo-1,3,4-(4-
triazolinyl), 2-oxazolidinonyl, 5,6-dihydro uracilyl, 1,3-benzodioxolyl, 1,2,4-oxadiazolyl, 2-
azabicyclo[2.2.1]heptyl, 4-thiazolidonyl, morpholino, 2-oxotetrahydrofuranyl,
tetrahydrofuranyl, 2,3-dihydrobenzofuranyl, benzothienyl, tetrahydropyranyl, piperidyl, 1-
oxo-1,3-dihydroisoindolyl, piperazinyl, thiomorpholino, 1,1-dioxothiomorpholino,
tetrahydropyranyl, 1,3-dioxolanyl, homopiperazinyl, thienyl, isoxazolyl, imidazolyl, pyrrolyl,
thiadiazolyl, isothiazolyl, 1,2,4-triazolyl, 1,3,4-triazolyl, pyranyl, indolyl, pyrimidyl,
thiazolyl, pyrazinyl, pyridazinyl, pyridyl, 4-pyridonyl, quinolyl and 1-isoquinolonyl.

[0045] As used herein, the term “halo” or “halogen” may mean a fluoro, chloro, bromo,

or iodo group.

[0046] The term “carbonyl” may refer to a functional group comprising a carbon atom
double-bonded to an oxygen atom. It can be abbreviated herein as “oxo,” as C(O), or as

C=0.

[0047] “Spirocycle” or “spirocyclic” may mean carbogenic bicyclic ring systems with
both rings connected through a single atom. The ring can be different in size and nature, or
identical in size and nature. Examples may include, but are not limited to, spiropentane,
spirohexane, spiroheptane, spirooctane, spirononane, or spirodecane. One or both of the
rings in a spirocycle can be fused to another carbocyclic, heterocyclic, aromatic, or
heteroaromatic ring. One or more of the carbon atoms in the spirocycle can be substituted
with a heteroatom (e.g., O, N, S, or P). A Cs-Ci2 spirocycle is a spirocycle containing
between 5 and 12 carbon atoms. One or more of the carbon atoms can be substituted with a

heteroatom.

29 CC

[0048] The term “spirocyclic heterocycle,” “spiroheterocyclyl,” or “spiroheterocycle” is
understood to possibly mean a spirocycle wherein at least one of the rings is a heterocycle

(e.g., at least one of the rings is furanyl, morpholinyl, or piperadinyl). A spirocyclic
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heterocycle can contain between 5 and 12 atoms, at least one of which is a heteroatom

selected from N, O, S and P.

[0049] The disclosure also includes pharmaceutical compositions comprising an effective
amount of one or more disclosed compounds and a pharmaceutically acceptable carrier. As
used herein “pharmaceutically acceptable carrier, diluent or excipient” may include without
limitation any adjuvant, carrier, excipient, glidant, sweetening agent, diluent, preservative,
dye/colorant, flavor enhancer, surfactant, wetting agent, dispersing agent, suspending agent,
stabilizer, isotonic agent, solvent, surfactant, or emulsifier that has been approved by the
United States Food and Drug Administration as being acceptable for use in humans or

domestic animals.

[0050] The disclosure may include pharmaceutically acceptable salts of the compounds
disclosed herein. Representative “pharmaceutically acceptable salts” may include, e.g., water-
soluble and water-insoluble salts, such as the acetate, amsonate (4,4-diaminostilbene-2,2-
disulfonate), benzenesulfonate, benzonate, bicarbonate, bisulfate, bitartrate, borate, bromide,
butyrate, calcium, calcium edetate, camsylate, carbonate, chloride, citrate, clavulariate,
dihydrochloride, edetate, edisylate, estolate, esylate, fiunarate, gluceptate, gluconate,
glutamate, glycollylarsanilate, hexafluorophosphate, hexylresorcinate, hydrabamine,
hydrobromide, hydrochloride, hydroxynaphthoate, iodide, sethionate, lactate, lactobionate,
laurate, magnesium, malate, maleate, mandelate, mesylate, methylbromide, methylnitrate,
methylsulfate, mucate, napsylate, nitrate, N-methylglucamine ammonium salt, 3-hydroxy-2-
naphthoate, oleate, oxalate, palmitate, pamoate, 1,1-methene-bis-2-hydroxy-3-naphthoate,
einbonate, pantothenate, phosphate/diphosphate, picrate, polygalacturonate, propionate, p-
toluenesulfonate, salicylate, stearate, subacetate, succinate, sulfate, sulfosalicylate, suramate,

tannate, tartrate, teoclate, tosylate, triethiodide, and valerate salts.

[0051] “Pharmaceutically acceptable salt” also includes both acid and base addition salts.
“Pharmaceutically acceptable acid addition salt” may refer to those salts which retain the
biological effectiveness and properties of the free bases, which are not biologically or
otherwise undesirable, and which may be formed with inorganic acids such as, but are not
limited to, hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and
the like, and organic acids such as, but not limited to, acetic acid, 2,2-dichloroacetic acid,
adipic acid, alginic acid, ascorbic acid, aspartic acid, benzenesulfonic acid, benzoic acid, 4-
acetamidobenzoic acid, camphoric acid, camphor-10-sulfonic acid, capric acid, caproic acid,

caprylic acid, carbonic acid, cinnamic acid, citric acid, cyclamic acid, dodecylsulfuric acid,
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ethane-1,2-disulfonic acid, ethanesulfonic acid, 2-hydroxyethanesulfonic acid, formic acid,
fumaric acid, galactaric acid, gentisic acid, glucoheptonic acid, gluconic acid, glucuronic
acid, glutamic acid, glutaric acid, 2-oxo-glutaric acid, glycerophosphoric acid, glycolic acid,
hippuric acid, isobutyric acid, lactic acid, lactobionic acid, lauric acid, maleic acid, malic
acid, malonic acid, mandelic acid, methanesulfonic acid, mucic acid, naphthalene-1,5-
disulfonic acid, naphthalene-2-sulfonic acid, 1-hydroxy-2-naphthoic acid, nicotinic acid, oleic
acid, orotic acid, oxalic acid, palmitic acid, pamoic acid, propionic acid, pyroglutamic acid,
pyruvic acid, salicylic acid, 4-aminosalicylic acid, sebacic acid, stearic acid, succinic acid,
tartaric acid, thiocyanic acid, p-toluenesulfonic acid, trifluoroacetic acid, undecylenic acid,

and the like.

[0052] “Pharmaceutically acceptable base addition salt” may refer to those salts that
retain the biological effectiveness and properties of the free acids, which are not biologically
or otherwise undesirable. These salts may be prepared from addition of an inorganic base or
an organic base to the free acid. Salts derived from inorganic bases may include, but are not
limited to, the sodium, potassium, lithium, ammonium, calcium, magnesium, iron, zing,
copper, manganese, aluminum salts and the like. For example, inorganic salts may include,
but are not limited to, ammonium, sodium, potassium, calcium, and magnesium salts. Salts
derived from organic bases may include, but are not limited to, salts of primary, secondary,
and tertiary amines, substituted amines including naturally occurring substituted amines,
cyclic amines and basic ion exchange resins, such as ammonia, isopropylamine,
trimethylamine, diethylamine, triethylamine, tripropylamine, diethanolamine, ethanolamine,
deanol, 2-dimethylaminoethanol, 2-diethylaminoethanol, dicyclohexylamine, lysine, arginine,
histidine, caffeine, procaine, hydrabamine, choline, betaine, benethamine, benzathine,
ethylenediamine, glucosamine, methylglucamine, theobromine, triethanolamine,
tromethamine, purines, piperazine, piperidine, N-ethylpiperidine, polyamine resins and the

like.

[0053] The term “tautomers” may refer to a set of compounds that have the same number
and type of atoms, but differ in bond connectivity and are in equilibrium with one another. A
“tautomer” is a single member of this set of compounds. Typically a single tautomer is

drawn but it may be understood that this single structure may represent all possible tautomers
that might exist. Examples include enol-ketone tautomerism. When a ketone is drawn it may

be understood that both the enol and ketone forms are part of the disclosure.
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[0054] The disclosure may include prodrugs of the compounds described herein. The
term “prodrug,” as used in this disclosure, may mean a compound which is convertible in
vivo by metabolic means (e.g., by hydrolysis) to a disclosed compound. Furthermore, as used
herein a prodrug may be a drug which is inactive in the body, but may be transformed in the
body typically either during absorption or after absorption from the gastrointestinal tract into
the active compound. The conversion of the prodrug into the active compound in the body

may be done chemically or biologically (i.e., using an enzyme).

[0055] The disclosure may include solvates of the compounds described herein. The
term “solvate” may refer to a complex of variable stoichiometry formed by a solute and
solvent. Such solvents for the purpose of the disclosure may not interfere with the biological
activity of the solute. Examples of suitable solvents may include, but are not limited to,
water, MeOH, EtOH, and AcOH. Solvates wherein water is the solvent molecule are
typically referred to as hydrates. Hydrates may include compositions containing
stoichiometric amounts of water, as well as compositions containing variable amounts of

water.

[0056] The disclosure may include isomers of the compounds described herein. The term
“isomer” may refer to compounds that have the same composition and molecular weight but
differ in physical and/or chemical properties. The structural difference may be in constitution
(geometric isomers) or in the ability to rotate the plane of polarized light (stereoisomers).
With regard to stereoisomers, the compounds of the present disclosure may have one or more
asymmetric carbon atom and may occur as racemates, racemic mixtures and as individual

enantiomers or diastereomers.

[0057] The disclosure may include stereoisomers of the compounds described herein. The
term “stereoisomers” may refer to the set of compounds which have the same number and
type of atoms and share the same bond connectivity between those atoms, but differ in three
dimensional structure. The term “stereoisomer” may refer to any member of this set of

compounds. For instance, a stereoisomer may be an enantiomer or a diastereomer.

[0058] In addition, the present disclosure may embrace all geometric and positional
isomers. For example, if a compound of the present disclosure incorporates a double bond or
a fused ring, both the cis- and trans-forms, as well as mixtures, are embraced within the scope

of the disclosure. If the compound contains a double bond, the substituent may be in the E or
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Z configuration. If the compound contains a disubstituted cycloalkyl, the cycloalkyl

substituent may have a cis or trans configuration.

[0059] The term “enantiomers” may refer to a pair of stereoisomers which are non-
superimposable mirror images of one another. The term “enantiomer” may refer to a single
member of this pair of stereoisomers. The term “racemic” may refer to a 1:1 mixture of a
pair of enantiomers. The disclosure may include enantiomers of the compounds described
herein. Each compound herein disclosed includes all the enantiomers that conform to the
general structure of the compound. The compounds may be in a racemic or enantiomerically
pure form, or any other form in terms of stereochemistry. In some embodiments the
compounds may be the (S)-enantiomer. In other embodiments the compounds may be the

(R)-enantiomer. In yet other embodiments, the compounds may be the (+) or (-) enantiomers.

[0060] In some embodiments, compounds and compositions of the disclosure may be
enriched to provide predominantly one enantiomer of a compound described herein. An
enantiomerically enriched mixture may comprise, for example, at least 60 mol percent of one
enantiomer, or more preferably at least 75, 80, 85, 90, 95, 96, 97, 98, 99, 99.5 or even 100
mol percent. In some embodiments, the compound described herein enriched in one
enantiomer may be substantially free of the other enantiomer, wherein substantially free may
mean that the substance in question makes up less than 10%, or less than 5%, or less than 4%,
or less than 3%, or less than 2%, or less than 1% as compared to the amount of the other
enantiomer, e.g., in the composition or compound mixture. For example, if a composition or
compound mixture contains 98 grams of a first enantiomer and 2 grams of a second
enantiomer, it would be said to contain 98 mol percent of the first enantiomer and only 2 mol

percent of the second enantiomer.

[0061] The term “diastereomers” may refer to the set of stereoisomers which cannot be
made superimposable by rotation around single bonds. For example, cis- and trans- double
bonds, endo- and exo- substitution on bicyclic ring systems, and compounds containing
multiple stereogenic centers with different relative configurations may be considered to be
diastereomers. The term “diastereomer” may refer to any member of this set of compounds.
In some examples presented, the synthetic route may produce a single diastereomer or a
mixture of diastereomers. The disclosure may include diastereomers of the compounds

described herein.
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[0062] In some embodiments, the compounds and compositions of the disclosure may be
enriched to provide predominantly one diastereomer of a compound disclosed herein. A
diastereomerically enriched mixture may comprise, for example, at least 60 mol percent of
one diastereomer, or more preferably at least 75, 99, 95, 96, 97, 98, 99, or even 100 mol

percent.

[0063] The compounds described herein further include all pharmaceutically acceptable
isotopically labeled compounds. An “isotopically” or “radio-labeled” compound may be a
compound where one or more atoms are replaced or substituted by an atom having an atomic
mass or mass number different from the atomic mass or mass number typically found in
nature (i.e., naturally occurring). For example, in some embodiments, in the compounds
described herein hydrogen atoms are replaced or substituted by one or more deuterium or
trittum. Certain isotopically labeled compounds of this disclosure, for example, those
incorporating a radioactive isotope, may be useful in drug and/or substrate tissue distribution
studies. The radioactive isotopes tritium, i.e., °H, and carbon 14, i.e., '*C, may be particularly
useful for this purpose in view of their ease of incorporation and ready means of detection.
Substitution with heavier isotopes such as deuterium, i.e., *H, may afford certain therapeutic
advantages resulting from greater metabolic stability, for example, increased in vivo half-life
or reduced dosage requirements, and hence may be preferred in some circumstances.
Suitable isotopes that may be incorporated in compounds described herein include but are not
limited to 2H (also written as D for deuterium), *H (also written as T for tritium), 'C, 1*C,
14C, BN, 5N, 150, 170, 180, 18F, 38, 3CI . #2Br, ™Br, Br, Br, %L, 1241, 15T, and B,
Substitution with positron emitting isotopes, such as ''C, ¥F, 1°0, and N, can be useful in

Positron Emission Topography (PET) studies.

[0064] An “effective amount” when used in connection with a compound may be an

amount effective for treating or preventing a disease in a subject as described herein.

[0065] The term “carrier,” as used in this disclosure, may encompass carriers, excipients,
and diluents and may mean a material, composition or vehicle, such as a liquid or solid filler,
diluent, excipient, solvent or encapsulating material, involved in carrying or transporting a

pharmaceutical agent from one organ, or portion of the body, to another organ, or portion of

the body of a subject.
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[0066] The term “treating” with regard to a subject, may refer to improving at least one
symptom of the subject’s disorder. Treating may include curing, improving, or at least

partially ameliorating the disorder.

[0067] The term “prevent” or “preventing” with regard to a subject may refer to keeping
a disease or disorder from afflicting the subject. Preventing may include prophylactic
treatment. For instance, preventing can include administering to the subject one or more
compounds disclosed herein before a subject is afflicted with a disease and the administration

will keep the subject from being afflicted with the disease.

[0068] The term “disorder” is used in this disclosure and may be used interchangeably

with, the terms disease, condition, or illness, unless otherwise indicated.

[0069] The term “administer,” “administering,” or “administration” as used in this
disclosure may refer to either directly administering one or more disclosed compounds or a
pharmaceutically acceptable salt of the one or more disclosed compounds or a composition
comprising one or more disclosed compounds to a subject, or administering a prodrug
derivative or analog of the one or more disclosed compounds or pharmaceutically acceptable
salts of the one or more disclosed compounds or compositions to the subject, which may form

an equivalent amount of active compound within the subject’s body.

[0070] A “patient” or “subject” may be a mammal, e.g., a human, mouse, rat, guinea pig,
dog, cat, horse, cow, pig, or non-human primate, such as a monkey, chimpanzee, baboon or

rhesus.

Compounds of the Disclosure

[0071] Compounds of the disclosure include compounds of Formula I, 1T, I11, I-X, I-Y, or
I-Z, and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers of any of the foregoing.

[0072] In one or more embodiments of the compounds of Formula I, the compound is of

the Formula I-A:
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and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof, wherein:

Ais aryl;

Y!is —S— or a direct bond,

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—NRHC(0)-, =S(0)2N(RY—, -N(RHS(0)2—, -N(RHC(O)N(R?)—, -N(RHC(S)N(R-,
—C(0)0O—-, —0OC(0)—, —OC(O)N(R¥—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,

—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety is bound to R?;

R!is independently, at each occurrence, —H, —D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, -NO2z, -CN, ~NR°RS,
—SR’, —S(0)2NRR®, —S(0)2R®, -NR’S(0)2NR’R®, -NR>S(0)2R®, ~S(O)NRR®, —-S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, halogen,
~NO3, oxo, —-CN, —R® ~OR?, -NR°R¢, —=SR’, —~S(0)2NR’R®, —S(0)2R’, -NR’S(0)2NR’RS,
—NR’S(0)2R®, —S(O)NR’RS, —~S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or
heteroaryl;

R?is —OR®, —CN, —C1-Csalkyl, —C2-Csalkenyl, —C4-Cscycloalkenyl,

—C2-Cealkynyl, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected
from the group consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O; wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
with one or more —OH, halogen, -NO2, oxo, -CN, —R°>, -OR’, -NR’R® —SR’ —S(0)NR’R®,
—S(0)2R%, -NR’S(0)2NR’R®, -NR’S(0)2R®, —S(O)NR’R, —~S(O)R’, -NR>S(O)NR’RS,
—NR’S(O)RS, heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is
not attached via a nitrogen atom;

R?1is independently, at each occurrence, -H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R is independently, at each occurrence, —-H, -D,—C1-Cealkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more —OH, halogen, —-NO2, oxo, -CN, —R°>, -OR’, -NR’R®, —SR°,
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~S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR’R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R®,
~NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or heteroaryl;

R? is ~C1-Csalkyl or a 3- to 12-membered monocyclic or polycyclic heterocycle,
wherein each alkyl or heterocycle is optionally substituted with one or more —C1-Cesalkyl,
—OH, or —-NHz; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, —OH, or -NHz;

R*is —H, -D, or —C1-Csalkyl, wherein each alkyl is optionally substituted with one or
more —OH, —NH2, halogen, or oxo; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted
with oxo;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —-C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to
12-membered heterocycle, -OR’, —SR”, halogen, -NR'R8, -NO2, or -CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.

[0073] In one or more embodiments of the compounds of Formula I, the compound is of

the Formula I-B:

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof, wherein:

A is heteroaryl;
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Y!is —S— or a direct bond,

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—NRHC(0)-, =S(0)2N(RH)—, -N(RHS(0)2—, -N(RH)C(O)N(R?)—, -N(RH)C(S)N(R?)-,
—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety is bound to R?;

R!is independently, at each occurrence, —H, D, —C1-Csalkyl, ~C2-Cesalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
—SR’, —S(0)2NRR®, —S(0)2R®, -NR’S(0)2NR’R®, -NR>S(0)2R®, ~S(O)NRR®, —-S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, halogen,
~NOz, oxo, -CN, —R’, -OR®, -NR°R® —SR’, ~S(0)2NR’R®, —S(0)2R’, -NR’S(0)2NR’R’,
—NR’S(0)2R®, —S(O)NR’RS, —~S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or
heteroaryl;

R? is “OR?, —CN, —C1-Csalkyl, —C2-Csalkenyl, —C4-Cscycloalkenyl,

—C2-Cealkynyl, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected
from the group consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O; wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
with one or more ~OH, halogen, -NOz, oxo, —-CN, —R> —~OR’ ~NR°R¢, —SR> —S(0):NR°R®,
~S(0)2R’, -NR’S(0)2NR°R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R’, -NR’S(O)NR°R®,
—NR’S(O)RS, heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is
not attached via a nitrogen atom;

R?is independently, at each occurrence, —H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R’is independently, at each occurrence, —H, -D,—C1-Csalkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more —OH, halogen, —-NO2, oxo, -CN, —R°>, -OR’, -NR’R®, —SR°,
—S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR°R®, -NR>S(0)2R®, —S(O)NR’RS, —~S(O)R?,
~NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or heteroaryl;
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R? is —C1-Csalkyl or a 3- to 12-membered monocyclic or polycyclic heterocycle,
wherein each alkyl or heterocycle is optionally substituted with one or more —C1-Cesalkyl,
—OH, or —-NHz; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, —OH, or -NHz;

R*is —H, -D, or —C1-Csalkyl, wherein each alkyl is optionally substituted with one or
more —OH, —NH2, halogen, or oxo; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted
with oxo;

R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to
12-membered heterocycle, -OR’, —~SR”, halogen, -NR'R8, -NO2, or -CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.

[0074] In one or more embodiments of the compounds of Formula I, the compound is of

the Formula I-C:

R2

Y']
X
(R“)r@/ |
N _# .R3

Y2
R4
I-C

2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y!is —S— or a direct bond,
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Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—NRHC(0)-, =S(0)2N(RY—, -N(RHS(0)2—, -N(RHC(O)N(R?)—, -N(RHC(S)N(R-,
—C(0)0O—-, —0OC(0)—, —OC(O)N(R¥—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety is bound to R?;

R!is independently, at each occurrence, —H, —D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, -NO2z, -CN, ~NR°RS,
—SR’, —S(0)2NRR®, —S(0)2R®, -NR’S(0)2NR’R®, -NR>S(0)2R®, ~S(O)NRR®, —-S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, —NOa»,
oxo, -CN, —OR’ -NR°R® —SR’ —S(0):NR’R, —§(0)2R>, -NR’S(0)2NR’R¢, -NR’>S(0)2R¢
—S(O)NR’RE, —S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or heteroaryl;

R? is ~OH, —~CN, —C1-Csalkyl, —C2-Csalkenyl, —Cs-Cscycloalkenyl, —C2-Csalkynyl,

2

—Cs-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected from the group
consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms selected from the
group consisting of N, S, P, and O; wherein each alkyl, alkenyl, cycloalkenyl, alkynyl,
cycloalkyl, heterocyclyl, or heteroaryl is optionally substituted with one or more —OH,
halogen, -NO2, oxo, -CN, —R’, ~OR’, -NR’R® —SR° —S(0):NR°R’, —S(0):R°,
~NR’S(0)2NR’R®, -NR’S(0)2R®, ~S(O)NR’R®, —S(O)R®, -NR>S(O)NR’R®, ~NR’S(O)R®,
heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is not attached via
a nitrogen atom,;

R?1is independently, at each occurrence, -H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R? is —C1-Csalkyl or a 3- to 12-membered monocyclic or polycyclic heterocycle,
wherein each alkyl or heterocycle is optionally substituted with one or more —C1-Cesalkyl,
—OH, or —-NHz; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, -OH, or —-NHa;

R*is —H, -D, or —C1-Csalkyl, wherein each alkyl is optionally substituted with one or

more —OH, —NH2, halogen, or oxo; or
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R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to 12-
membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted with
0XO0;

R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to 12-
membered heterocycle, -OR’, —SR’, halogen, -NR’R® ~NO3, or —-CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.

[0075] In one or more embodiments of Formula I-C, R* is —C1-Cealkyl, which is
optionally substituted with one or more —OH, —NH3, halogen, or oxo. In one or more
embodiments of Formula I-C, R* is —C1-Csalkyl, which is substituted with one or more —OH.
In certain such embodiments, R* is -CH>-OH. In one or more embodiments of Formula I-C,
R*is —H. In one or more embodiments of Formula I-C, R* is -C1-Cshaloalkyl or —Ci-

Cshydroxyalkyl. In one or more embodiments of Formula I-C, R* is -CF20H or -CHFOH.

[0076] In one or more embodiments of the compounds of Formula I-C, Y? is <(CR%)m—.
In one or more embodiments of the compounds of Formula I-C, Y? is -NR*-. In one or more
embodiments of the compounds of Formula I-C, Y'is —S—. In one or more embodiments of

the compounds of Formula I-C, Y' is a direct bond.

[0077] In one or more embodiments of Formula I-C, A is a monocyclic or polycyclic
cycloalkyl. In one or more embodiments of Formula I-C, A is a monocyclic or polycyclic
heterocycloalkyl. In one or more embodiments of Formula I-C, A is monocyclic or
polycyclic aryl. In one or more embodiments of Formula I-C, A is phenyl. In one or more
embodiments of Formula I-C, A is monocyclic or polycyclic heteroaryl. In one or more

embodiments of Formula I-C, A is pyridinyl.

[0078] In one or more embodiments of Formula I-C, n is independently, at each
occurrence, 0, 1, 2, or 3. In one or more embodiments of Formula I-C, n is independently, at

each occurrence, 1 or 2.
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[0079] In one or more embodiments of Formula I-C, R! is independently, at each
occurrence, —H, halogen or -NR’R®. In certain such embodiments, R> and R® are both —-H. In
one or more embodiments of Formula I-C, R! is independently, at each occurrence, —H,

methyl, fluoro, chloro, or -NHa.

[0080] In one or more embodiments of Formula I-C, R? is -OH. In one or more
embodiments of Formula I-C, R? is an optionally substituted —C1-Csalkyl. In certain such

embodiments, R? is methyl.
[0081] In one or more embodiments of Formula I-C, R?* is —H.

[0082] In one or more embodiments of Formula I-C, R? is an optionally substituted
—C1-Csalkyl. In one or more embodiments of Formula I-C, R? is an optionally substituted 3-
to 12-membered monocyclic or polycyclic heterocycle. In one or more embodiments of
Formula I-C, R? is an optionally substituted 3- to 12-membered monocyclic heterocycle. In
one or more embodiments of Formula I-C, R is an optionally substituted 5- to 12-membered

polycyclic heterocycle.

[0083] In one or more embodiments of Formula I-C, R’ and R? together with the atom to
which they are attached combine to form a 3- to 12-membered monocyclic heterocycle,
which is optionally substituted with one or more —Ci-Csalkyl, -OH, or -NHz. In one or more
embodiments of Formula I-C, R* and R? together with the atom to which they are attached
combine to form a 3- to 12-membered monocyclic heterocycle, which is optionally

substituted with one or more —C1-Csalkyl or -NHa.

[0084] In one or more embodiments of Formula I-C, R® and R? together with the atoms to
which they are attached combine to form a 3- to 12-membered polycyclic heterocycle, which
is optionally substituted with one or more —Ci-Csalkyl, -NHa, or -OH. In one or more
embodiments of Formula I-C, R’ and R? together with the atom to which they are attached
combine to form a 3- to 12-membered polycyclic heterocycle, which is optionally substituted

with one or more —C1-Cealkyl or —-NHa.

[0085] In one or more embodiments of Formula I-C, R® and R? together with the atoms to
which they are attached combine to form a 5- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl, -NH>, or -OH. In one or more
embodiments of Formula I-C, R* and R? together with the atoms to which they are attached
combine to form a 5- to 12-membered spiroheterocycle, which is optionally substituted with

one or more —Ci-Csalkyl or —-NHa.
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[0086] In one or more embodiments of Formula I-C, R® and R? together with the atoms to
which they are attached combine to form a 10- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl, -NH>, or -OH. In one or more
embodiments of Formula I-C, R* and R? together with the atoms to which they are attached
combine to form a 10- to 12-membered spiroheterocycle, which is optionally substituted with

one or more —Ci-Csalkyl or —-NHa.

[0087] In one or more embodiments of the compounds of Formula II, the compound is of

the Formula II-A:

R2
S
X
N A N R
R* Flaa
II-A

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof.

[0088] In one or more embodiments of the compounds of the Formula II-A, the

compound is of the Formula I1-A1:

SN
(R); NI
7 N
R* ®
II-A1

2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof, wherein:

B forms a 3- to 12-membered monocyclic or polycyclic heterocycle or a 5- to 12-
membered spiroheterocycle along with the nitrogen atom to which it is attached, wherein the
heterocycle or spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, —OH,

or —-NHa.

[0089] In one or more embodiments of the compounds of Formula II-A, the compound is

of the Formula II-A2:
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R2

S
X
<R1>r®/ |
N A

R4

N NH,
[I-A2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof.

[0090] In one or more embodiments of the compounds of Formula II-A, the compound is
of the Formula I1-A3:

R2
1 ° \
(R); N|
7 N
R4 NH,
1-A3 CHs

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof.

[0091] In one or more embodiments of the compounds of Formula II, the compound is of
the Formula II-B:

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof.

[0092] In one or more embodiments of the compounds of Formula II-B, the compound is
of the Formula II-B1:
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R2

S
x
RORS
R4

2

II-B1

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof, wherein:

B forms a 3- to 12-membered monocyclic or polycyclic heterocycle or a 5- to 12-
membered spiroheterocycle along with the carbon atom to which it is attached, wherein the
heterocycle or spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, —OH,

or —-NHa.

[0093] In one or more embodiments of the compounds of Formula II-B, the compound is

of the Formula II-B2:
R2
S
(R") I S H
n N / N

4
B2 R

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof.

[0094] In one or more embodiments of the compounds of Formula II-B, the compound is

of the Formula II-B3:
R2
1 ° | N
R
n N H
R4

1I-B3 5H

2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof.
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[0095] In one or more embodiments of the compounds of Formula II-B, the compound is

of the Formula II-B4:

2T

R2
SN X
(R"); |
N A
R4

I1-B4 CH;3

NH,

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof.

[0096] In one or more embodiments of the compounds of Formula II-B, the compound is

of the Formula II-B5:

2T

R2
S
1 | N
(RY);
N A
R4

II-B5

2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof.

[0097] In one or more embodiments of the compounds of Formula II-B, the compound is

of the Formula II-B6:

R2
S
1 | N
(R); Ne NH,
R4
1I-B6

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof.
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[0098] In one or more embodiments of the compounds of Formula II, the compound is of
the Formula II-C:

R2
SN
(R); N|
7 C
Re 2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof, wherein:

B forms a 3- to 12-membered monocyclic or polycyclic heterocycle, wherein the

heterocycle or spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, —OH,
or —-NH2

[0099] In one or more embodiments of the compounds of Formula II-C, the compound is
of the Formula II-C1:

R2
CHs
S
N NH
(R*)n‘@/ | 2
N _z C/N
4 Ha
nci R

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof.

[00100] In one or more embodiments of the compounds of Formula II, the compound is of
the Formula II-D:

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof, wherein:
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B forms a 3- to 12-membered monocyclic or polycyclic heterocycle, wherein the

heterocycle or spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, —OH,
or -NHa.

[00101] In one or more embodiments of the compounds of Formula II-D, the compound is

of the Formula II-D1;
R2
CHs,
S
1 N NH;
(R I
N N

4
mot ® O

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof.

[00102] In one or more embodiments of the compounds of Formula II, the compound is of

the Formula II-E:
R2
SN
(R"); I
N _~ 0
LE R* HN\O

|
R3

2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof.

[00103] In one or more embodiments of the compounds of Formula II, the compound is of
the Formula II-F:

R2
SN
(R"); I
N A
R4
II-F o

R3
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and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof.

[00104] In one or more embodiments of the compounds of Formula II, the compound is of

the Formula II-G:

Cl R?
c1|\s|\
N F N\ NH,
I1-G

2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof, wherein R? is an aryl or heteroaryl.

[00105] In one or more embodiments of the compounds of Formula II, the compound is of

the Formula II-H:
R2
SN
(R); | ,
AN NP,
R4

II-H

2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—NRHC(0)-, =S(0)2N(RY—, -N(RHS(0)2—, -N(RHC(O)N(R?)—, -N(RHC(S)N(R-,
—C(0)0O—-, —0OC(0)—, —OC(O)N(R¥—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety is bound to R?;

R!is independently, at each occurrence, —H, —D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, -NO2z, -CN, ~NR°RS,
—SR’, —S(0)2NRR®, —S(0)2R®, -NR’S(0)2NR’R®, -NR>S(0)2R®, ~S(O)NRR®, —-S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
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cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, —NOa»,
oxo, -CN, -OR’, -NR’R®, —SR’ —S(0)2NR’R®, —-S(0)2R’, -NR’S(0)NR’R®, ~NR’S(0)2R°®,
—S(O)NRRS, —S(O)R®, -NR>S(O)NR’R®, -NR’S(O)R®, heterocycle, aryl, or heteroaryl;

R? is -OH, —-CN, —C1-Csalkyl, —C2-Csalkenyl, —C4-Cscycloalkenyl,

—C2-Cealkynyl, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected
from the group consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O; wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, or heteroaryl is optionally substituted with
one or more —OH, halogen, -NOz, oxo, -CN, —R’, -OR’, -NR°R® —SR® —S(0)NR°R®,
~S(0)2R’, -NR’S(0)2NR°R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R’, -NR’S(O)NR°R®,
~NR3S(O)RS, heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is
not attached via a nitrogen atom;

R?1is independently, at each occurrence, -H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R? is —C1-Csalkyl or a 3- to 12-membered monocyclic or polycyclic heterocycle,
wherein each alkyl or heterocycle is optionally substituted with one or more —C1-Cesalkyl,
—OH, or —-NHz; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, -OH, or —-NHa;

R*is —H, -D, or —C1-Csalkyl, wherein each alkyl is optionally substituted with one or
more —OH, —NH2, halogen, or oxo; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted
with oxo;

R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to
12-membered heterocycle, -OR’, —SR”, halogen, -NR'R8, -NO2, or -CN;

R’ and R® are independently, at each occurrence, —H, —-D, —C1-Csalkyl, —~C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
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12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;
m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.

[00106] In one or more embodiments of Formula II-H, R* is —C1-Csalkyl, which is
optionally substituted with one or more —OH, —NH3, halogen, or oxo. In one or more
embodiments of Formula II-H, R* is —C1-Csalkyl, which is substituted with one or more —OH.
In certain such embodiments, R* is —CH2-OH. In one or more embodiments of Formula II-H,

R*is —H. In one or more embodiments of Formula II-H, R* is ~C1-Cshaloalkyl or —C1-

Cshydroxyalkyl. In one or more embodiments of Formula II-H, R* is -CF20H or -CHFOH.

[00107] In one or more embodiments of the compounds of Formula II-H, Y? is ~(CR*)m—.

In one or more embodiments of the compounds of Formula II-H, Y? is -NR?*-.

[00108] In one or more embodiments of Formula II-H, A is a monocyclic or polycyclic
cycloalkyl. In one or more embodiments of Formula II-H, A is a monocyclic or polycyclic
heterocycloalkyl. In one or more embodiments of Formula II-H, A is monocyclic or
polycyclic aryl. In one or more embodiments of Formula II-H, A is phenyl. In one or more
embodiments of Formula II-H, A is monocyclic or polycyclic heteroaryl. In one or more

embodiments of Formula II-H, A is pyridinyl.

[00109] In one or more embodiments of Formula II-H, n is independently, at each
occurrence, 0, 1, 2, or 3. In one or more embodiments of Formula II-H, n is independently, at

each occurrence, 1 or 2.

[00110] In one or more embodiments of Formula II-H, R! is independently, at each
occurrence, —H, halogen or -NR’R®. In certain such embodiments, R> and R® are both —-H. In
one or more embodiments of Formula II-H, R! is independently, at each occurrence, —H,

methyl, fluoro, chloro, or -NHa.

[00111] In one or more embodiments of Formula II-H, R? is -OH. In one or more
embodiments of Formula II-H, R? is an optionally substituted —C1-Csalkyl. In certain such

embodiments, R* is methyl.
[00112] In one or more embodiments of Formula II-H, R? is —H.

[00113] In one or more embodiments of Formula II-H, R? is an optionally substituted

~Ci1-Csalkyl. In one or more embodiments of Formula II-H, R? is an optionally substituted 3-
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to 12-membered monocyclic or polycyclic heterocycle. In one or more embodiments of
Formula II-H, R? is an optionally substituted 3- to 12-membered monocyclic heterocycle. In
one or more embodiments of Formula II-H, R? is an optionally substituted 5- to 12-membered

polycyclic heterocycle.

[00114] In one or more embodiments of Formula II-H, R* and R? together with the atom to
which they are attached combine to form a 3- to 12-membered monocyclic heterocycle,
which is optionally substituted with one or more —Ci-Csalkyl, -OH, or -NHz. In one or more
embodiments of Formula II-H, R* and R? together with the atom to which they are attached
combine to form a 3- to 12-membered monocyclic heterocycle, which is optionally

substituted with one or more —C1-Csalkyl or -NHa.

[00115] In one or more embodiments of Formula II-H, R? and R? together with the atoms
to which they are attached combine to form a 3- to 12-membered polycyclic heterocycle,
which is optionally substituted with one or more —Ci-Csalkyl, -NH2, or -OH. In one or more
embodiments of Formula II-H, R* and R? together with the atom to which they are attached
combine to form a 3- to 12-membered polycyclic heterocycle, which is optionally substituted

with one or more —C1-Csalkyl or -NH»

[00116] In one or more embodiments of Formula II-H, R* and R? together with the atoms
to which they are attached combine to form a 5- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl, -NH>, or -OH. In one or more

embodiments of Formula II-H, R? and R? together with the atoms to which they are attached
combine to form a 5- to 12-membered spiroheterocycle, which is optionally substituted with

one or more —Ci-Csalkyl or —-NHa.

[00117] In one or more embodiments of Formula II-H, R* and R? together with the atoms
to which they are attached combine to form a 10- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl, -NH>, or -OH. In one or more
embodiments of Formula II-H, R* and R? together with the atoms to which they are attached
combine to form a 10- to 12-membered spiroheterocycle, which is optionally substituted with

one or more —Ci-Csalkyl or —-NHa.

[00118] In one or more embodiments of the compounds of Formula III, the compound is

of the Formula III-A:

49
SUBSTITUTE SHEET (RULE 26)



WO 2018/136264 PCT/US2018/013018

R2
R,
| N
N _R3
7 N
R4 Ia
II1-A

2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof.

[00119] In one or more embodiments of the compounds of Formula III-A, the compound is
of the Formula III-A1:

R2
R
| X

N A
N B
M-Al RS

2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof, wherein

B forms a 3- to 12-membered monocyclic or polycyclic heterocycle or a 5- to 12-
membered spiroheterocycle along with the nitrogen atom to which it is attached, wherein the

heterocycle or spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, —OH,
or —-NHa.

[00120] In one or more embodiments of the compounds of Formula III-A, the compound is
of the Formula III-A2:

N A NH,

2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof.
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[00121] In one or more embodiments of the compounds of Formula III-A, the compound is

of the Formula III-A3:
R2

| x

N
= N
. NH,
m-A3 R

CHs

2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof.

[00122] In one or more embodiments of the compounds of Formula III, the compound is

of the Formula III-B:

R2
(R').
x
3
N A 2R
4
I1I-B

2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—NRHC(0)-, =S(0)2N(RH)—, -N(RHS(0)2—, -N(RH)C(O)N(R?)—, -N(RH)C(S)N(R?)-,
—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety is bound to R?;

R!is independently, at each occurrence, —H, D, —C1-Csalkyl, ~C2-Cesalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
—SR’, —S(0)2NRR®, —S(0)2R®, -NR’S(0)2NR’R®, -NR>S(0)2R®, ~S(O)NRR®, —-S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, —NOa»,
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oxo, -CN, -OR’, -NR’R®, —SR’ —S(0)2NR’R®, —-S(0)2R’, -NR’S(0)NR’R®, ~NR’S(0)2R°®,
—S(O)NR’RE, —S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or heteroaryl;

R? is ~OH, —CN, —C1-Csalkyl, —C2-Csalkenyl, —Cs-Cscycloalkenyl, —C2-Csalkynyl,
—Cs-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected from the group
consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms selected from the
group consisting of N, S, P, and O; wherein each alkyl, alkenyl, cycloalkenyl, alkynyl,
cycloalkyl, heterocyclyl, or heteroaryl is optionally substituted with one or more —OH,
halogen, -NO2, oxo, -CN, —R’, ~OR’, -NR’R® —SR° —S(0):NR°R’, —S(0):R°,
~NR’S(0)2NR’R®, -NR’S(0)2R®, ~S(O)NR’R®, —S(O)R®, -NR>S(O)NR’R®, ~NR’S(O)R®,
heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is not attached via
a nitrogen atom,;

R?1is independently, at each occurrence, -H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R? is —C1-Csalkyl or a 3- to 12-membered monocyclic or polycyclic heterocycle,
wherein each alkyl or heterocycle is optionally substituted with one or more —C1-Cesalkyl,
—OH, or —-NHz; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, -OH, or —-NHa;

R*is —H, -D, or —C1-Csalkyl, wherein each alkyl is optionally substituted with one or
more —OH, —NH2, halogen, or oxo; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted
with oxo;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —-C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to
12-membered heterocycle, -OR’, —SR”, halogen, -NR'R8, -NO2, or -CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;
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m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.

[00123] In one or more embodiments of Formula III-B, R* is —C1-Csalkyl, which is
optionally substituted with one or more —OH, —NH3, halogen, or oxo. In one or more
embodiments of Formula III-B, R* is —C1-Csalkyl, which is substituted with one or more —
OH. In certain such embodiments, R* is —-CH2-OH. In one or more embodiments of Formula
I1I-B, R*is —H. In one or more embodiments of Formula III-B, R* is —C1-Cshaloalkyl or —C1-
Cshydroxyalkyl. In one or more embodiments of Formula I1I-B, R* is -CF20H or -CHFOH.

[00124] In one or more embodiments of the compounds of Formula ITII-B, Y2 is (CR*)m—.

In one or more embodiments of the compounds of Formula III-B, Y? is -NR3-.

[00125] In one or more embodiments of Formula I1I-B, A is a monocyclic or polycyclic
cycloalkyl. In one or more embodiments of Formula III-B, A is a monocyclic or polycyclic
heterocycloalkyl. In one or more embodiments of Formula III-B, A is a monocyclic or
polycyclic aryl. In one or more embodiments of Formula III-B, A is phenyl. In one or more
embodiments of Formula III-B, A is monocyclic or polycyclic heteroaryl. In one or more

embodiments of Formula III-B, A is pyridinyl.

[00126] In one or more embodiments of Formula I1I-B, n is independently, at each
occurrence, 0, 1, 2, or 3. In one or more embodiments of Formula III-B, n is independently,

at each occurrence, 1 or 2.

[00127] In one or more embodiments of Formula III-B, R! is independently, at each
occurrence, —H, halogen or -NR’R®. In certain such embodiments, R> and R® are both —-H. In
one or more embodiments of Formula III-B, R! is independently, at each occurrence, —H,

methyl, fluoro, chloro, or -NHa.

[00128] In one or more embodiments of Formula III-B, R? is -OH. In one or more
embodiments of Formula III-B, R? is an optionally substituted —~C1-Csalkyl. In certain such

embodiments, R* is methyl.
[00129] In one or more embodiments of Formula I1I-B, R* is —H.

[00130] In one or more embodiments of Formula III-B, R? is an optionally substituted
—C1-Csalkyl. In one or more embodiments of Formula III-B, R? is an optionally substituted
3-to 12-membered monocyclic or polycyclic heterocycle. In one or more embodiments of

Formula III-B, R’ is an optionally substituted 3- to 12-membered monocyclic heterocycle. In
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one or more embodiments of Formula III-B, R? is an optionally substituted 5- to 12-

membered polycyclic heterocycle.

[00131] In one or more embodiments of Formula III-B, R* and R? together with the atom
to which they are attached combine to form a 3- to 12-membered monocyclic heterocycle,
which is optionally substituted with one or more —Ci-Csalkyl, -OH, or -NHz. In one or more
embodiments of Formula III-B, R? and R? together with the atom to which they are attached
combine to form a 3- to 12-membered monocyclic heterocycle, which is optionally

substituted with one or more —C1-Csalkyl or -NHa.

[00132] In one or more embodiments of Formula III-B, R* and R? together with the atoms
to which they are attached combine to form a 3- to 12-membered polycyclic heterocycle,
which is optionally substituted with one or more —Ci-Csalkyl, -NH2, or -OH. In one or more
embodiments of Formula III-B, R? and R? together with the atom to which they are attached
combine to form a 3- to 12-membered polycyclic heterocycle, which is optionally substituted

with one or more —C1-Cealkyl or —-NHa.

[00133] In one or more embodiments of Formula I1I-B, R* and R? together with the atoms
to which they are attached combine to form a 5- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl, -NH>, or -OH. In one or more
embodiments of Formula III-B, R? and R? together with the atoms to which they are attached
combine to form a 5- to 12-membered spiroheterocycle, which is optionally substituted with

one or more —Ci-Csalkyl or —-NHa.

[00134] In one or more embodiments of Formula III-B, R* and R? together with the atoms
to which they are attached combine to form a 10- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl, -NH>, or -OH. In one or more
embodiments of Formula III-B, R* and R? together with the atoms to which they are attached
combine to form a 10- to 12-membered spiroheterocycle, which is optionally substituted with

one or more —Ci-Csalkyl or —-NHa.

[00135] In one or more embodiments of the compounds of Formula I-X, the compound is

of the Formula I-X1:;
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R2

Y']
x
(R*)n‘@/ | s
N A ..R

Y2
R4
I-X1

2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y!is —S— or a direct bond,

Y?is -NR*, -(CR*)m—, —C(0)—, ~C(R*}2NH-, -(CR*)mO—, —-C(O)N(R?)-,
—NRHC(0)-, =S(0)2N(RY—, -N(RHS(0)2—, -N(RHC(O)N(R?)—, -N(RHC(S)N(R-,
—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety, as drawn, is bound to R?;

R!is independently, at each occurrence, —H, D, —C1-Csalkyl, ~C2-Cesalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
—SR’, —S(0)2NRR®, —S(0)2R®, -NR’S(0)2NR’R®, -NR>S(0)2R®, ~S(O)NRR®, —-S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, —NOa»,
oxo, -CN, -OR’, -NR’R®, —SR’ —S(0)2NR’R®, —-S(0)2R’, -NR’S(0)NR’R®, ~NR’S(0)2R°®,
—S(O)NR’RE, —S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or heteroaryl;

R? is -OH, —-CN, —C1-Csalkyl, —C2-Csalkenyl, —C4-Cscycloalkenyl,

—C2-Cealkynyl, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected
from the group consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O; wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, or heteroaryl is optionally substituted with
one or more —OH, halogen, —-NOz, oxo, -CN, —R>, -OR>, -NR°R¢, —SR> —S(0)2:NR’R®,
~S(0)2R®, -NR’S(0):NR°R® -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R’, -NR’S(O)NR’RE,
~NR’S(O)R, heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is
not attached via a nitrogen atom;

R?is independently, at each occurrence, —H, -D, —OH, —C3-Cscycloalkyl, or —Ci-

Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
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wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R? is —H, —C1-Csalkyl, or a 3- to 12-membered monocyclic or polycyclic heterocycle,
wherein each alkyl or heterocycle is optionally substituted with one or more —C1-Cesalkyl,
—OH, or —-NHz; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, -OH, or —-NHa;

R*is -H, -D, ~C1-Csalkyl, -NH-NHR® -NH-OR’ -O-NR°R® -NHC(O)R’,
-NHC(O)NHR®, -NHS(0)2R’, -NHS(0)2NHR?, -§(0)20H, -C(O)OR?, -C(O)NR°R®,
—~S(0)2NR°RS, C3-Cscycloalkyl, aryl, or heterocyclyl containing 1-5 heteroatoms selected
from the group consisting of N, S, P, and O, wherein each alkyl, cycloalkyl, or heterocyclyl is
optionally substituted with one or more —OH, —NHa, halogen, or oxo; wherein each aryl is
optionally substituted with one or more —OH, —NH2, or halogen; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to 12-
membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted with
oxo; wherein the heterocycle optionally comprises —S(O)2— in the heterocycle;

R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to 12-
membered heterocycle, -OR’, —SR” halogen, -NR'R® —NO», or -CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.

[00136] In one or more embodiments of Formula I-X1, R* is ~C1-Csalkyl, which is
optionally substituted with one or more —OH, —NH3, halogen, or oxo. In one or more
embodiments of Formula I-X1, R* is —C1-Csalkyl, which is substituted with one or more
—OH. In certain such embodiments, R* is -CH>-OH. In one or more embodiments of

Formula I-X1, R*is —H. In one or more embodiments of Formula I-X1, R* is —C1-

56
SUBSTITUTE SHEET (RULE 26)



WO 2018/136264 PCT/US2018/013018

Cshaloalkyl or —C1-Cshydroxyalkyl. In one or more embodiments of Formula I-X1, R* is
—CF20H or -CHFOH.

[00137] In one or more embodiments of the compounds of Formula I-X1, Y? is (CR%*)m—.
In one or more embodiments of the compounds of Formula I-X1, Y2 is -NR?-. In one or
more embodiments of the compounds of Formula I-X1, Y! is ~S—. In one or more

embodiments of the compounds of Formula I-X1, Y' is a direct bond.

[00138] In one or more embodiments of Formula I-X1, A is a monocyclic or polycyclic
cycloalkyl. In one or more embodiments of Formula I-X1, A is a monocyclic or polycyclic
heterocycloalkyl. In one or more embodiments of Formula I-X1, A is monocyclic or
polycyclic aryl. In one or more embodiments of Formula I-X1, A is phenyl. In one or more
embodiments of Formula I-X1, A is monocyclic or polycyclic heteroaryl. In one or more

embodiments of Formula I-X1, A is pyridinyl.

[00139] In one or more embodiments of Formula I-X1, n is independently, at each
occurrence, 0, 1, 2, or 3. In one or more embodiments of Formula I-X1, n is independently,

at each occurrence, 1 or 2.

[00140] In one or more embodiments of Formula I-X1, R! is independently, at each
occurrence, —H, halogen or -NR’R®. In certain such embodiments, R> and R® are both —-H. In
one or more embodiments of Formula I-X1, R! is independently, at each occurrence, —H,

methyl, fluoro, chloro, or -NHa.

[00141] In one or more embodiments of Formula I-X1, R? is -OH. In one or more
embodiments of Formula I-X1, R? is an optionally substituted —C1-Csalkyl. In certain such

embodiments, R* is methyl.
[00142] In one or more embodiments of Formula I-X1, R* is —H.

[00143] In one or more embodiments of Formula I-X1, R? is an optionally substituted
—C1-Csalkyl. In one or more embodiments of Formula I-X1, R? is an optionally substituted 3-
to 12-membered monocyclic or polycyclic heterocycle. In one or more embodiments of
Formula I-X1, R’ is an optionally substituted 3- to 12-membered monocyclic heterocycle. In
one or more embodiments of Formula I-X1, R? is an optionally substituted 5- to 12-

membered polycyclic heterocycle.

[00144] In one or more embodiments of Formula I-X1, R? and R? together with the atom

to which they are attached combine to form a 3- to 12-membered monocyclic heterocycle,
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which is optionally substituted with one or more —Ci-Csalkyl, -OH, or -NHz. In one or more
embodiments of Formula I-X1, R? and R? together with the atom to which they are attached
combine to form a 3- to 12-membered monocyclic heterocycle, which is optionally

substituted with one or more —C1-Csalkyl or -NHa.

[00145] In one or more embodiments of Formula I-X1, R? and R? together with the atoms
to which they are attached combine to form a 3- to 12-membered polycyclic heterocycle,
which is optionally substituted with one or more —Ci-Csalkyl, -NH2, or -OH. In one or more
embodiments of Formula I-X1, R? and R? together with the atom to which they are attached
combine to form a 3- to 12-membered polycyclic heterocycle, which is optionally substituted

with one or more —C1-Cealkyl or —-NHa.

[00146] In one or more embodiments of Formula I-X1, R? and R? together with the atoms
to which they are attached combine to form a 5- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl, -NH>, or -OH. In one or more
embodiments of Formula I-X1, R? and R? together with the atoms to which they are attached
combine to form a 5- to 12-membered spiroheterocycle, which is optionally substituted with

one or more —Ci-Csalkyl or —-NHa.

[00147] In one or more embodiments of Formula I-X1, R? and R? together with the atoms
to which they are attached combine to form a 10- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl, -NH>, or -OH. In one or more
embodiments of Formula I-X1, R? and R? together with the atoms to which they are attached
combine to form a 10- to 12-membered spiroheterocycle, which is optionally substituted with

one or more —Ci-Csalkyl or —-NHa.

[00148] In one or more embodiments of the compounds of Formula I-Y, the compound is

of the Formula I-Y1:

I-Y1

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof, wherein:
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A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y!is —S— or a direct bond;

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—N(R*C(0)—, =S(0)2N(R?)—, -N(RHS(0)2—, -N(RHC(O)N(R?)—, -N(RHC(S)N(R¥)—,
—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
~C(S)N(R?-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety, as drawn, is bound to R?;

R!is independently, at each occurrence, —H, —D, —C1-Csalkyl, —C2-Csalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
—SR®, =S(0)2NR°R®, -S(0)2R>, -NR’S(0)2NR°R®, -NR’S(0)2R®, —S(O)NR’R®, —~S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, —NOa»,
oxo, -CN, -OR’, -NR’R®, —SR’ —S(0)2NR’R®, —-S(0)2R’, -NR’S(0)NR’R®, ~NR’S(0)2R°®,
—S(O)NRRS, —S(O)R®, -NR>S(O)NR’R®, -NR’S(O)R®, heterocycle, aryl, or heteroaryl;

R? is ~OH, —~CN, —C1-Csalkyl, —C2-Csalkenyl, —Cs-Cscycloalkenyl, —C2-Csalkynyl,
—Cs-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected from the group
consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms selected from the
group consisting of N, S, P, and O; wherein each alkyl, alkenyl, cycloalkenyl, alkynyl,
cycloalkyl, heterocyclyl, or heteroaryl is optionally substituted with one or more —OH,
halogen, -NO2, oxo, -CN, —R’, ~OR’, -NR’R® —SR° —S(0):NR°R’, —S(0):R°,
~NR’S(0):NR°R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R>, -NR’S(O)NR’R® -NR’S(O)R®,
heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is not attached via
a nitrogen atom,;

R?1is independently, at each occurrence, -H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R is independently, at each occurrence, —-H, -D,—C1-Cealkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more ~OH, halogen, -NO2, oxo, -CN, —R>, ~OR’ -NR°R¢, —SR?,
~S(0):NR°R®, —S(0)2R>, -NR’S(0):NR°R® -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R’,
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~NR’S(O)NR’R®, -NR’S(O)R®, heterocycle, aryl, heteroaryl, -(CH2).OH, -C1-Csalkyl, -CF3,
-CHF>, or -CH2F;

R3 is —-H, —C1-Csalkyl, a 3- to 12-membered monocyclic or polycyclic heterocycle,
-C3-Cscycloalkyl, or -(CHz2)a-R®, wherein each alkyl, heterocycle, or cycloalkyl is optionally
substituted with one or more —C1-Cealkyl, -OH, -NHa, -OR®, -NHR®, -(CH2).OH,
heterocyclyl, or spiroheterocyclyl; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Cealkyl, —OH, -NH2>,
heteroaryl, heterocyclyl, -(CH2)aNH2, -COOR®, -CONHR®, -CONH(CH2).COOR®,
-NHCOOR?, -CF3, -CHF, or -CH>F;

R*is -H, -D, ~C1-Csalkyl, -NH-NHR® -NH-OR’ -O-NR°R® -NHC(O)R’,
-NHC(O)NHR® -NHS(0)2R’, -NHS(0)2NHR”, -S(0):0H, -C(O)OR’, -NH(CH2).OH,
-C(O)NH(CH2).OH, -C(O)NH(CH2).R®, -C(O)R?, -OH, -CN, —C(O)NR’R®, —-S(0)NR’R®,
Cs-Cscycloalkyl, aryl, or heterocyclyl containing 1-5 heteroatoms selected from the group
consisting of N, S, P, and O, wherein each alkyl, cycloalkyl, or heterocyclyl is optionally
substituted with one or more —OH, —NHa, halogen, or oxo; wherein each aryl is optionally
substituted with one or more —OH, —NH2, or halogen; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to 12-
membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted with
oxo; wherein the heterocycle optionally comprises —S(O)2— in the heterocycle;

R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to 12-
membered heterocycle, -OR’, —SR” halogen, -NR'R® —NO», or -CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.
[00149] In one or more embodiments of Formula I-Y1, R* is —C1-Csalkyl, which is

optionally substituted with one or more —OH, —NH3, halogen, or oxo. In one or more
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embodiments of Formula I-Y 1, R* is ~C1-Csalkyl, which is substituted with one or more
—OH. In certain such embodiments, R* is -CH>-OH. In one or more embodiments of
Formula I-Y1, R*is —H. In one or more embodiments of Formula I-Y1, R* is —Ci-
Cshaloalkyl or —C1-Cshydroxyalkyl. In one or more embodiments of Formula I-Y1, R* is
—CF20H or -CHFOH.

[00150] In one or more embodiments of the compounds of Formula I-Y1, Y? is (CR%)m—.
In one or more embodiments of the compounds of Formula I-Y1, Y2 is -NR?-. In one or
more embodiments of the compounds of Formula I-Y1, Y! is ~S—. In one or more

embodiments of the compounds of Formula I-Y1, Y' is a direct bond.

[00151] In one or more embodiments of Formula I-Y1, A is a monocyclic or polycyclic
cycloalkyl. In one or more embodiments of Formula I-Y1, A is a monocyclic or polycyclic
heterocycloalkyl. In one or more embodiments of Formula I-Y1, A is monocyclic or
polycyclic aryl. In one or more embodiments of Formula I-Y1, A is phenyl. In one or more
embodiments of Formula I-Y'1, A is monocyclic or polycyclic heteroaryl. In one or more

embodiments of Formula I-Y1, A is pyridinyl.

[00152] In one or more embodiments of Formula I-Y1, n is independently, at each
occurrence, 0, 1, 2, or 3. In one or more embodiments of Formula I-Y'1, n is independently,

at each occurrence, 1 or 2.

[00153] In one or more embodiments of Formula I-Y1, R! is independently, at each
occurrence, —H, halogen or -NR’R®. In certain such embodiments, R> and R® are both —-H. In
one or more embodiments of Formula I-Y1, R! is independently, at each occurrence, —H,

methyl, fluoro, chloro, or -NHa.

[00154] In one or more embodiments of Formula I-Y1, R? is -OH. In one or more
embodiments of Formula I-Y 1, R? is an optionally substituted —C1-Csalkyl. In certain such

embodiments, R* is methyl.
[00155] In one or more embodiments of Formula I-Y'1, R*is —H.

[00156] In one or more embodiments of Formula I-Y1, R? is an optionally substituted
—C1-Csalkyl. In one or more embodiments of Formula I-Y1, R? is an optionally substituted 3-
to 12-membered monocyclic or polycyclic heterocycle. In one or more embodiments of
Formula I-Y1, R’ is an optionally substituted 3- to 12-membered monocyclic heterocycle. In
one or more embodiments of Formula I-Y1, R? is an optionally substituted 5- to 12-

membered polycyclic heterocycle.
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[00157] In one or more embodiments of Formula I-Y1, R? and R? together with the atom
to which they are attached combine to form a 3- to 12-membered monocyclic heterocycle,
which is optionally substituted with one or more —C1-Cealkyl, -NHz, -OH, —CF3, —CHF3, or
—CH>F. In one or more embodiments of Formula I-Y1, R? and R? together with the atom to
which they are attached combine to form a 3- to 12-membered monocyclic heterocycle,
which is optionally substituted with one or more —C1-Cealkyl or -NHz. In one or more
embodiments of Formula I-Y1, R* and R? together with the atom to which they are attached
combine to form a 3- to 12-membered monocyclic heterocycle, which is optionally
substituted with one or more —C1-Csalkyl, -OH, —NHp, heteroaryl, heterocyclyl, -(CH2)nNH2,
-COORP, -CONHR®, -CONH(CH2)n.COOR?, -NHCOOR?, -CF3, -CHF>, or -CH,F.

[00158] In one or more embodiments of Formula I-Y 1, R? and R? together with the atoms
to which they are attached combine to form a 3- to 12-membered polycyclic heterocycle,
which is optionally substituted with one or more —C1-Cealkyl, -NHz, -OH, —CF3, —CHF3, or
—CH>F. In one or more embodiments of Formula I-Y1, R? and R? together with the atom to
which they are attached combine to form a 3- to 12-membered polycyclic heterocycle, which
is optionally substituted with one or more —Ci1-Csalkyl or -NHz. In one or more
embodiments of Formula I-Y 1, R? and R? together with the atom to which they are attached
combine to form a 3- to 12-membered polycyclic heterocycle, which is optionally substituted
with one or more —C1-Cealkyl, ~OH, —~NH2, heteroaryl, heterocyclyl, -(CH2)uNH>, -COOR®,
-CONHRY®, -CONH(CH2)sCOOR®, -NHCOOR?, -CF3, -CHF2, or -CH2F .

[00159] In one or more embodiments of Formula I-Y1, R? and R? together with the atoms
to which they are attached combine to form a 5- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl, -NHz, -OH, —CF3, —-CHF2, or —-CHF.

In one or more embodiments of Formula I-Y1, R* and R? together with the atoms to which
they are attached combine to form a 5- to 12-membered spiroheterocycle, which is optionally
substituted with one or more —C1-Csalkyl or -NH2. In one or more embodiments of Formula
I-Y1, R? and R® together with the atom to which they are attached combine to form a 5- to
12-membered spiroheterocycle, which is optionally substituted with one or more —Ci1-Csalkyl,
—OH, —-NHa, heteroaryl, heterocyclyl, -(CH2)aNH2, -COOR®, -CONHR?,
-CONH(CH2)sCOOR®, -NHCOOR?, -CF3, -CHF3, or -CH>F.

[00160] In one or more embodiments of Formula I-Y1, R? and R? together with the atoms
to which they are attached combine to form a 10- to 12-membered spiroheterocycle, which is

optionally substituted with one or more —C1-Csalkyl, -NHz, -OH, —CF3, —-CHF2, or —-CHF.
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In one or more embodiments of Formula I-Y 1, R? and R? together with the atoms to which
they are attached combine to form a 10- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl or -NH2. In one or more embodiments
of Formula I-Y1, R? and R?® together with the atom to which they are attached combine to
form a 10- to 12-membered spiroheterocycle, which is optionally substituted with one or
more —C1-Csalkyl, -OH, -NHa, heteroaryl, heterocyclyl, (CH2)aNH2, -COOR®, -CONHR?,
-CONH(CH2)sCOOR®, -NHCOOR?®, -CF3, -CHF2, or -CH2F.

[00161] In one or more embodiments of the compounds of Formula I-Y or I-Y1, the

compound is of the Formula I-Y2:

R2
SN
(R") |
n 3
N _~ N,R
R4 Flaa
1-Y2

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof.

[00162] In one or more embodiments of Formula I-Y2, A is a monocyclic or polycyclic
heterocycloalkyl. In one or more embodiments of Formula I-Y2, A is monocyclic or
polycyclic aryl. In one or more embodiments of Formula I-Y2, A is phenyl. In one or more
embodiments of Formula I-Y2, A is monocyclic or polycyclic heteroaryl. In one or more

embodiments of Formula I-Y2, A is pyridinyl.

[00163] In one or more embodiments of Formula I-Y2, n is independently, at each
occurrence, 0, 1, 2, or 3. In one or more embodiments of Formula I-Y2, n is independently,

at each occurrence, 1 or 2.

[00164] In one or more embodiments of Formula I-Y2, R! is independently, at each
occurrence, —H, halogen or -NR’R®. In certain such embodiments, R> and R® are both —-H. In
one or more embodiments of Formula I-Y2, R! is independently, at each occurrence, —H,

methyl, fluoro, chloro, or -NHa.

[00165] In one or more embodiments of Formula I-Y2, R? is -OH. In one or more
embodiments of Formula I-Y2, R? is an optionally substituted —C1-Csalkyl. In certain such

embodiments, R* is methyl.
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[00166] In one or more embodiments of Formula I-Y2, R* is ~C1-Csalkyl, which is
optionally substituted with one or more —OH, —NH3, halogen, or oxo. In one or more
embodiments of Formula I-Y2, R* is —-C1-Csalkyl, which is substituted with one or more
—OH. In certain such embodiments, R* is -CH>-OH. In one or more embodiments of
Formula I-Y2, R*is —H. In one or more embodiments of Formula I-Y2, R* is —C1-
Cshaloalkyl or —C1-Cshydroxyalkyl. In one or more embodiments of Formula I-Y2, R* is
—CF20H or -CHFOH.

[00167] In one or more embodiments of Formula I-Y2, R? and R? together with the atom
to which they are attached combine to form a 3- to 12-membered monocyclic heterocycle,
which is optionally substituted with one or more —C1-Cealkyl, -NHz, -OH, —CF3, —CHF3, or
—CH2F. In one or more embodiments of Formula I-Y2, R? and R? together with the atom to
which they are attached combine to form a 3- to 12-membered monocyclic heterocycle,
which is optionally substituted with one or more —C1-Cealkyl or -NHz. In one or more
embodiments of Formula I-Y2, R? and R? together with the atom to which they are attached
combine to form a 3- to 12-membered monocyclic heterocycle, which is optionally
substituted with one or more —C1-Csalkyl, -OH, —NHp, heteroaryl, heterocyclyl, -(CH2)nNH2,
-COORP, -CONHR®, -CONH(CH2)n.COOR?, -NHCOOR?, -CF3, -CHF>, or -CH,F.

[00168] In one or more embodiments of Formula I-Y2, R? and R? together with the atoms
to which they are attached combine to form a 3- to 12-membered polycyclic heterocycle,
which is optionally substituted with one or more —C1-Cealkyl, -NHz, -OH, —CF3, —CHF3, or
—CH>F. In one or more embodiments of Formula I-Y2, R? and R? together with the atom to
which they are attached combine to form a 3- to 12-membered polycyclic heterocycle, which
is optionally substituted with one or more —Ci1-Csalkyl or -NHz. In one or more
embodiments of Formula I-Y2, R and R? together with the atom to which they are attached
combine to form a 3- to 12-membered polycyclic heterocycle, which is optionally substituted
with one or more —C1-Cealkyl, ~OH, —~NH2, heteroaryl, heterocyclyl, -(CH2)uNH>, -COOR®,
-CONHRY®, -CONH(CH2),COOR®, -NHCOOR?, -CF3, -CHF2, or -CH>F.

[00169] In one or more embodiments of Formula I-Y2, R? and R? together with the atoms
to which they are attached combine to form a 5- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl, -NHz, -OH, —CF3, —-CHF2, or —-CHF.
In one or more embodiments of Formula I-Y2, R? and R? together with the atoms to which
they are attached combine to form a 5- to 12-membered spiroheterocycle, which is optionally

substituted with one or more —C1-Csalkyl or -NH2. In one or more embodiments of Formula
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I-Y2, R? and R® together with the atom to which they are attached combine to form a 5- to
12-membered spiroheterocycle, which is optionally substituted with one or more —Ci1-Csalkyl,
—OH, -NH>, heteroaryl, heterocyclyl, -(CH2)aNHz, -COOR®, -CONHR®,
-CONH(CH2)sCOOR®, -NHCOOR?, -CF3, -CHF3, or -CH>F.

[00170] In one or more embodiments of Formula I-Y2, R? and R? together with the atoms
to which they are attached combine to form a 10- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl, -NHz, -OH, —CF3, —-CHF2, or —-CHF.
In one or more embodiments of Formula I-Y2, R? and R? together with the atoms to which
they are attached combine to form a 10- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl or -NH2. In one or more embodiments
of Formula I-Y2, R and R® together with the atom to which they are attached combine to
form a 10- to 12-membered spiroheterocycle, which is optionally substituted with one or
more —C1-Csalkyl, -OH, -NHa, heteroaryl, heterocyclyl, (CH2)aNH2, -COOR®, -CONHR?,
-CONH(CH2)sCOOR®, -NHCOOR?, -CF3, -CHF3, or -CH>F.

[00171] In one or more embodiments of the compounds of the Formula I-Y or I-Y1, the

compound is of the Formula I-Y3:

I-Y3

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof, wherein:

B forms a 3- to 12-membered monocyclic or polycyclic heterocycle or a 5- to 12-
membered spiroheterocycle along with the nitrogen atom to which it is attached, wherein the
heterocycle or spiroheterocycle is optionally substituted with one or more —C1-Cealkyl, -OH,
—NH3, —CF3, —CHF2, or —CH2F. In certain such embodiments, the heterocycle or

spiroheterocycle is optionally substituted with one or more —C1-Csalkyl or -NH>.

[00172] In one or more embodiments of Formula I-Y3, A is a monocyclic or polycyclic
heterocycloalkyl. In one or more embodiments of Formula I-Y3, A is monocyclic or

polycyclic aryl. In one or more embodiments of Formula I-Y3, A is phenyl. In one or more
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embodiments of Formula I-Y3, A is monocyclic or polycyclic heteroaryl. In one or more

embodiments of Formula I-Y3, A is pyridinyl.

[00173] In one or more embodiments of Formula I-Y3, n is independently, at each
occurrence, 0, 1, 2, or 3. In one or more embodiments of Formula I-Y3, n is independently,

at each occurrence, 1 or 2.

[00174] In one or more embodiments of Formula I-Y3, R! is independently, at each
occurrence, —H, halogen or -NR’R®. In certain such embodiments, R> and R® are both —-H. In
one or more embodiments of Formula I-Y3, R! is independently, at each occurrence, —H,

methyl, fluoro, chloro, or -NHa.

[00175] In one or more embodiments of Formula I-Y3, R? is -OH. In one or more
embodiments of Formula I-Y3, R? is an optionally substituted —C1-Csalkyl. In certain such

embodiments, R* is methyl.

[00176] In one or more embodiments of Formula I-Y3, R* is —C1-Csalkyl, which is
optionally substituted with one or more —OH, —NH3, halogen, or oxo. In one or more
embodiments of Formula I-Y3, R* is —-C1-Csalkyl, which is substituted with one or more
—OH. In certain such embodiments, R* is -CH>-OH. In one or more embodiments of
Formula I-Y3, R*is —H. In one or more embodiments of Formula I-Y3, R* is —C1-
Cshaloalkyl or —C1-Cshydroxyalkyl. In one or more embodiments of Formula I-Y3, R* is
—CF20H or -CHFOH.

[00177] In one or more embodiments of the compounds of Formula I-Y or I-Y1, the

compound is of the Formula I-Y4:

R2
(R1)n
| x
N _~# N/R3
R4 Flaa
1-Y4

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof.

[00178] In one or more embodiments of Formula I-Y4, A is a monocyclic or polycyclic

heterocycloalkyl. In one or more embodiments of Formula I-Y4, A is monocyclic or

66
SUBSTITUTE SHEET (RULE 26)



WO 2018/136264 PCT/US2018/013018

polycyclic aryl. In one or more embodiments of Formula I-Y4, A is phenyl. In one or more
embodiments of Formula I-Y4, A is monocyclic or polycyclic heteroaryl. In one or more

embodiments of Formula I-Y4, A is pyridinyl.

[00179] In one or more embodiments of Formula I-Y4, n is independently, at each
occurrence, 0, 1, 2, or 3. In one or more embodiments of Formula I-Y4, n is independently,

at each occurrence, 1 or 2.

[00180] In one or more embodiments of Formula I-Y4, R! is independently, at each
occurrence, —H, halogen or -NR’R®. In certain such embodiments, R> and R® are both —-H. In
one or more embodiments of Formula I-Y4, R! is independently, at each occurrence, —H,

methyl, fluoro, chloro, or -NHa.

[00181] In one or more embodiments of Formula I-Y4, R? is -OH. In one or more
embodiments of Formula I-Y4, R? is an optionally substituted —C1-Csalkyl. In certain such

embodiments, R* is methyl.

[00182] In one or more embodiments of Formula I-Y4, R* is —C1-Csalkyl, which is
optionally substituted with one or more —OH, —NH3, halogen, or oxo. In one or more
embodiments of Formula I-Y4, R* is —C1-Csalkyl, which is substituted with one or more
—OH. In certain such embodiments, R* is -CH>-OH. In one or more embodiments of
Formula I-Y4, R* is —H. In one or more embodiments of Formula I-Y4, R* is —C1-
Cshaloalkyl or —C1-Cshydroxyalkyl. In one or more embodiments of Formula I-Y4, R* is
—CF20H or -CHFOH.

[00183] In one or more embodiments of Formula I-Y4, R? and R? together with the atom
to which they are attached combine to form a 3- to 12-membered monocyclic heterocycle,
which is optionally substituted with one or more —C1-Cealkyl, -NHz, -OH, —CF3, —CHF3, or
—~CH2F. In one or more embodiments of Formula I-Y4, R? and R? together with the atom to
which they are attached combine to form a 3- to 12-membered monocyclic heterocycle,
which is optionally substituted with one or more —C1-Cealkyl or -NHz. In one or more
embodiments of Formula I-Y4, R? and R? together with the atom to which they are attached
combine to form a 3- to 12-membered monocyclic heterocycle, which is optionally
substituted with one or more —C1-Csalkyl, -OH, —NHp, heteroaryl, heterocyclyl, -(CH2)nNH2,
-COORP, -CONHR®, -CONH(CH2)n.COOR?, -NHCOOR?, -CF3, -CHF>, or -CH,F.

[00184] In one or more embodiments of Formula I-Y4, R? and R? together with the atoms

to which they are attached combine to form a 3- to 12-membered polycyclic heterocycle,
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which is optionally substituted with one or more —C1-Cealkyl, -NHz, -OH, —CF3, —CHF3, or
—CH>F. In one or more embodiments of Formula I-Y4, R? and R? together with the atom to
which they are attached combine to form a 3- to 12-membered polycyclic heterocycle, which
is optionally substituted with one or more —Ci1-Csalkyl or -NHz. In one or more
embodiments of Formula I-Y4, R? and R? together with the atom to which they are attached
combine to form a 3- to 12-membered polycyclic heterocycle, which is optionally substituted
with one or more —C1-Cesalkyl, -OH, -NHa, heteroaryl, heterocyclyl, -(CHz2)aNH2, -COOR?,
-CONHRY®, -CONH(CH2),COOR®, -NHCOOR?, -CF3, -CHF2, or -CH>F.

[00185] In one or more embodiments of Formula I-Y4, R? and R? together with the atoms
to which they are attached combine to form a 5- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl, -NHz, -OH, —CF3, —-CHF2, or —-CHF.

In one or more embodiments of Formula I-Y4, R? and R? together with the atoms to which
they are attached combine to form a 5- to 12-membered spiroheterocycle, which is optionally
substituted with one or more —C1-Csalkyl or -NH2. In one or more embodiments of Formula
I-Y4, R3 and R? together with the atom to which they are attached combine to form a 5- to
12-membered spiroheterocycle, which is optionally substituted with one or more —Ci1-Csalkyl,
—OH, —-NHa, heteroaryl, heterocyclyl, -(CH2)aNH2, -COOR®, -CONHR?,
-CONH(CH2)sCOOR®, -NHCOOR?, -CF3, -CHF3, or -CH>F.

[00186] In one or more embodiments of Formula I-Y4, R? and R? together with the atoms
to which they are attached combine to form a 10- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl, -NHz, -OH, —CF3, —-CHF2, or —-CHF.
In one or more embodiments of Formula I-Y4, R? and R? together with the atoms to which
they are attached combine to form a 10- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl or -NH2. In one or more embodiments
of Formula I-Y4, R? and R?® together with the atom to which they are attached combine to
form a 10- to 12-membered spiroheterocycle, which is optionally substituted with one or
more —C1-Csalkyl, -OH, -NHa, heteroaryl, heterocyclyl, (CH2)aNH2, -COOR®, -CONHR?,
-CONH(CH2)sCOOR®, -NHCOOR?®, -CF3, -CHF2, or -CH2F.

[00187] In one or more embodiments of the compounds of the Formula I-Y or I-Y1, the

compound is of the Formula I-Y5:
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N
" ’\Q
B
R4
[-Y5

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof, wherein:

B forms a 3- to 12-membered monocyclic or polycyclic heterocycle or a 5- to 12-
membered spiroheterocycle along with the nitrogen atom to which it is attached, wherein the
heterocycle or spiroheterocycle is optionally substituted with one or more —C1-Cealkyl, -OH,
—NH3, —CF3, —CHF2, or —CH2F. In certain such embodiments, the heterocycle or

spiroheterocycle is optionally substituted with one or more —C1-Csalkyl or -NH>.

[00188] In one or more embodiments of Formula I-Y5, A is a monocyclic or polycyclic
heterocycloalkyl. In one or more embodiments of Formula I-Y5, A is monocyclic or
polycyclic aryl. In one or more embodiments of Formula I-YS, A is phenyl. In one or more
embodiments of Formula I-Y5, A is monocyclic or polycyclic heteroaryl. In one or more

embodiments of Formula I-Y5, A is pyridinyl.

[00189] In one or more embodiments of Formula I-YS5, n is independently, at each
occurrence, 0, 1, 2, or 3. In one or more embodiments of Formula I-Y5, n is independently,

at each occurrence, 1 or 2.

[00190] In one or more embodiments of Formula I-Y5, R! is independently, at each
occurrence, —H, halogen or -NR’R®. In certain such embodiments, R> and R® are both —-H. In
one or more embodiments of Formula I-Y5, R! is independently, at each occurrence, —H,

methyl, fluoro, chloro, or -NHa.

[00191] In one or more embodiments of Formula I-Y5, R? is -OH. In one or more
embodiments of Formula I-Y5, R? is an optionally substituted —C1-Csalkyl. In certain such

embodiments, R? is methyl.

[00192] In one or more embodiments of Formula I-Y5, R* is —C1-Csalkyl, which is
optionally substituted with one or more —OH, —NH3, halogen, or oxo. In one or more
embodiments of Formula I-Y5, R* is —C1-Csalkyl, which is substituted with one or more

—OH. In certain such embodiments, R* is -CH>-OH. In one or more embodiments of
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Formula I-Y5, R*is —H. In one or more embodiments of Formula I-Y5, R* is —C1-
Cshaloalkyl or —C1-Cshydroxyalkyl. In one or more embodiments of Formula I-Y5, R* is
—CF20H or -CHFOH.

[00193] The present disclosure provides a compound of Formula I-Y2 or I-Y4 having one,

two, three, four, or more of the following features:
a) A is monocyclic or polycyclic aryl;
b) nisindependently, at each occurrence, 1 or 2;

c) Rlisindependently, at each occurrence, —H, optionally substituted —C1-Csalkyl,
halogen, or —-NH2;

d) R?is an optionally substituted —C1-Csalkyl, such as methyl, or -OH;

e) R?and R?together with the atom to which they are attached combine to form a 3- to
12-membered monocyclic or polycyclic heterocycle, which is optionally substituted

with one or more —C1-Csalkyl, —OH, or —-NH2; and
f) R*is -CH2-OH.

[00194] The present disclosure provides a compound of Formula I-Y2 or I-Y4 having one,

two, three, four, or more of the following features:
a) A is phenyl;
b) nisindependently, at each occurrence, 1 or 2;

c) Rlisindependently, at each occurrence, —H, optionally substituted —C1-Csalkyl,
halogen, or —-NH2;

d) R?is an optionally substituted —C1-Csalkyl, such as methyl, or -OH;

e) R’ and R®together with the atom to which they are attached combine to form a 3- to
12-membered monocyclic or polycyclic heterocycle, which is optionally substituted

with one or more —C1-Csalkyl, —OH, or —-NH2; and
f) R*is -CH2-OH.

[00195] The present disclosure provides a compound of Formula I-Y2 or I-Y4 having one,

two, three, four, or more of the following features:
a) A is monocyclic or polycyclic heteroaryl;

b) nisindependently, at each occurrence, 1 or 2;
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c) Rlisindependently, at each occurrence, —H, optionally substituted —C1-Csalkyl,
halogen, or —-NH2;

d) R?is an optionally substituted ~C1-Csalkyl, such as methyl, or -OH;

e) R’ and R®together with the atom to which they are attached combine to form a 3- to
12-membered monocyclic or polycyclic heterocycle, which is optionally substituted

with one or more —C1-Csalkyl, —OH, or —-NH2; and
f) R*is -CH2-OH.

[00196] The present disclosure provides a compound of Formula I-Y2 or I-Y4 having one,

two, three, four, or more of the following features:
a) A is pyridinyl;
b) nisindependently, at each occurrence, 1 or 2;

c) Rlisindependently, at each occurrence, —H, optionally substituted —C1-Csalkyl,
halogen, or —-NH2;

d) R?is an optionally substituted —C1-Csalkyl, such as methyl, or -OH;

e) R?and R?together with the atom to which they are attached combine to form a 3- to
12-membered monocyclic or polycyclic heterocycle, which is optionally substituted

with one or more —C1-Csalkyl, —OH, or —-NH2; and
f) R*is -CH2-OH.

[00197] The present disclosure provides a compound of Formula I-Y2 or I-Y4 having one,

two, three, four, or more of the following features:
a) A is monocyclic or polycyclic aryl;
b) nisindependently, at each occurrence, 1 or 2;

c) Rlisindependently, at each occurrence, —H, optionally substituted —C1-Csalkyl,
halogen, or —-NH2;

d) R?is an optionally substituted —C1-Csalkyl, such as methyl, or -OH;

e) R’ and R®together with the atom to which they are attached combine to form a 5- to
12-membered spiroheterocycle, which is optionally substituted with one or more

—C1-Cealkyl, —OH, or -NHz; and

f) R*is -CH-OH.
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[00198] The present disclosure provides a compound of Formula I-Y2 or I-Y4 having one,

two, three, four, or more of the following features:

a)
b)

©)

d)

f)

A is phenyl;
n is independently, at each occurrence, 1 or 2;

R!is independently, at each occurrence, —H, optionally substituted —C1-Csalkyl,
halogen, or —-NH2;

R? is an optionally substituted —~C1-Csalkyl, such as methyl, or -OH;

R? and R? together with the atom to which they are attached combine to form a 5- to
12-membered spiroheterocycle, which is optionally substituted with one or more

—C1-Cealkyl, —OH, or -NHz; and

R*is —-CH»-OH.

[00199] The present disclosure provides a compound of Formula I-Y2 or I-Y4 having one,

two, three, four, or more of the following features:

a)
b)

©)

d)

f)

[00200] The present disclosure provides a compound of Formula I-Y2 or I-Y4 having one

A 1s monocyclic or polycyclic heteroaryl;
n is independently, at each occurrence, 1 or 2;

R!is independently, at each occurrence, —H, optionally substituted —C1-Csalkyl,
halogen, or —-NH2;

R? is an optionally substituted —C1-Csalkyl, such as methyl, or -OH;

R? and R? together with the atom to which they are attached combine to form a 5- to
12-membered spiroheterocycle, which is optionally substituted with one or more

—C1-Cealkyl, —OH, or -NHz; and

R*is -CH2-OH.

2

two, three, four, or more of the following features:

a)
b)

©)

A is pyridinyl;
n is independently, at each occurrence, 1 or 2;

R!is independently, at each occurrence, —H, optionally substituted —C1-Csalkyl,
halogen, or —-NH2;
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d) R?is an optionally substituted —C1-Csalkyl, such as methyl, or -OH;

e) R’ and R®together with the atom to which they are attached combine to form a 5- to
12-membered spiroheterocycle, which is optionally substituted with one or more

—C1-Cealkyl, —OH, or -NHz; and
f) R*is -CH2-OH.

[00201] The present disclosure provides a compound of Formula I-Y3 or I-Y5 having one,

two, three, four, or more of the following features:
a) A is monocyclic or polycyclic aryl;
b) nisindependently, at each occurrence, 1 or 2;

c) Rlisindependently, at each occurrence, —H, optionally substituted —C1-Csalkyl,
halogen, or —-NH2;

d) R?is an optionally substituted —C1-Csalkyl, such as methyl, or -OH;

e) Bisa3-to 12-membered monocyclic or polycyclic heterocycle, which is optionally

substituted with one or more —C1-Csalkyl, -OH, or —-NHxz; and
f) R*is -CH2-OH.

[00202] The present disclosure provides a compound of Formula I-Y3 or I-Y5 having one

2

two, three, four, or more of the following features:
a) A is phenyl;
b) nisindependently, at each occurrence, 1 or 2;

c) Rlisindependently, at each occurrence, —H, optionally substituted —C1-Csalkyl,
halogen, or —-NH2;

d) R?is an optionally substituted —C1-Csalkyl, such as methyl, or -OH;

e) Bisa3-to 12-membered monocyclic or polycyclic heterocycle, which is optionally

substituted with one or more —C1-Csalkyl, -OH, —NH>; and
f) R*is -CH2-OH.

[00203] The present disclosure provides a compound of Formula I-Y3 or I-Y5 having one

2

two, three, four, or more of the following features:

a) A is monocyclic or polycyclic heteroaryl;
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b) nisindependently, at each occurrence, 1 or 2;

c) Rlisindependently, at each occurrence, —H, optionally substituted —C1-Csalkyl,
halogen, or —-NH2;

d) R?is an optionally substituted —C1-Csalkyl, such as methyl, or -OH;

e) Bisa3-to 12-membered monocyclic or polycyclic heterocycle, which is optionally

substituted with one or more —C1-Csalkyl, -OH, or —-NHxz; and
f) R*is -CH2-OH.

[00204] The present disclosure provides a compound of Formula I-Y3 or I-Y5 having one,

two, three, four, or more of the following features:
a) A is pyridinyl;
b) nisindependently, at each occurrence, 1 or 2;

c) Rlisindependently, at each occurrence, —H, optionally substituted —C1-Csalkyl,
halogen, or —-NH2;

d) R?is an optionally substituted —C1-Csalkyl, such as methyl, or -OH;

e) Bisa3-to 12-membered monocyclic or polycyclic heterocycle, which is optionally

substituted with one or more —C1-Csalkyl, -OH, or —-NHxz; and
f) R*is -CH2-OH.

[00205] The present disclosure provides a compound of Formula I-Y3 or I-Y5 having one,

two, three, four, or more of the following features:
a) A is monocyclic or polycyclic aryl;
b) nisindependently, at each occurrence, 1 or 2;

c) Rlisindependently, at each occurrence, —H, optionally substituted —C1-Csalkyl,
halogen, or —-NH2;

d) R?is an optionally substituted ~C1-Csalkyl, such as methyl, or -OH;

e) Bisa 5-to 12-membered spiroheterocycle, which is optionally substituted with one or

more —C1-Csalkyl, —OH, or —-NH3z; and

f) R*is -CH-OH.
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[00206] The present disclosure provides a compound of Formula I-Y3 or I-Y5 having one,
two, three, four, or more of the following features:

a) A is phenyl;
b) nisindependently, at each occurrence, 1 or 2;

c) Rlisindependently, at each occurrence, —H, optionally substituted —C1-Csalkyl,
halogen, or —-NH2;

d) R?is an optionally substituted ~C1-Csalkyl, such as methyl, or -OH;

e) Bisa 5-to 12-membered spiroheterocycle, which is optionally substituted with one or

more —C1-Csalkyl, —OH, or —-NH3z; and
f) R*is -CH2-OH.

[00207] The present disclosure provides a compound of Formula I-Y3 or I-Y5 having one,

two, three, four, or more of the following features:
a) A is monocyclic or polycyclic heteroaryl;
b) nisindependently, at each occurrence, 1 or 2;

c) Rlisindependently, at each occurrence, —H, optionally substituted —C1-Csalkyl,
halogen, or —-NH2;

d) R?is an optionally substituted —C1-Csalkyl, such as methyl, or -OH;

e) Bisa 5-to 12-membered spiroheterocycle, which is optionally substituted with one or

more —C1-Csalkyl, —OH, or —-NH3z; and
f) R*is -CH2-OH.

[00208] The present disclosure provides a compound of Formula I-Y3 or I-Y5 having one,

two, three, four, or more of the following features:
a) A is pyridinyl;
b) nisindependently, at each occurrence, 1 or 2;

c) Rlisindependently, at each occurrence, —H, optionally substituted —C1-Csalkyl,
halogen, or —-NH2;

d) R?is an optionally substituted —C1-Csalkyl, such as methyl, or -OH;
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e) Bisa 5-to 12-membered spiroheterocycle, which is optionally substituted with one or

more —C1-Csalkyl, —OH, or —-NH2>; and
f) R*is -CH2-OH.

[00209] In one or more embodiments of the compounds of Formula I-Y or Formula I-Y1,

the compound is of Formula I-Y6:

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic aryl or heteroaryl;

Y!is —S—;

Y? is -NR?—; wherein the bond on the left side of Y2, as drawn, is bound to the
pyridine ring and the bond on the right side of the Y? moiety, as drawn, is bound to R¥;

R? is combined with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Cealkyl, —OH, —NH3, -CF3,
-CHF3, or —-CHzF;

R!is independently, at each occurrence, —H, —C1-Csalkyl, —OH, halogen, or -NR°R®;

R? is —C1-Csalkyl or —OH;

R*is —H, —C1-Csalkyl, —C1-Cshaloalkyl, —C1-Cshydroxyalkyl, -CH.OH, —CF20H, or
—CHFOH, wherein alkyl is optionally substituted with one or more —OH, —NH2, halogen, or
0XO0; or

R’ and R° are each independently, at each occurrence, —H or —C1-Csalkyl; and

n is independently, at each occurrence, 1,2, 3,4, 5,6,7, 8,9, or 10.

[00210] In one or more embodiments of Formula I-Y6, R* is —C1-Csalkyl, which is
optionally substituted with one or more —OH, —NH3, halogen, or oxo. In one or more
embodiments of Formula I-Y6, R* is —C1-Csalkyl, which is substituted with one or more —

OH. In one or more embodiments of Formula I-Y6, R* is -CH2-OH. In one or more
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embodiments of Formula I-Y6, R* is —H. In one or more embodiments of Formula I-Y6, R*
is —C1-Cehaloalkyl or —C1-Cshydroxyalkyl. In one or more embodiments of Formula I-Y6,
R* is -CF20H or -CHFOH.

[00211] In one or more embodiments of Formula I-Y6, R? is -OH. In one or more
embodiments of Formula I-Y6, R? is —C1-Cealkyl. In certain such embodiments, R* is

methyl.

[00212] In one or more embodiments of Formula I-Y6, A is monocyclic or polycyclic aryl.
In one or more embodiments of Formula I-Y6, A is phenyl. In one or more embodiments of
Formula I-Y6, A is monocyclic or polycyclic heteroaryl. In one or more embodiments of

Formula I-Y6, A is pyridinyl.

[00213] In one or more embodiments of Formula I-Y6, n is independently, at each
occurrence, 0, 1, 2, or 3. In one or more embodiments of Formula I-Y6, n is independently, at

each occurrence, 1 or 2.

[00214] In one or more embodiments of Formula I-Y6, R! is independently, at each
occurrence, —H, halogen or -NR’R®. In certain such embodiments, R> and R® are both —-H. In
one or more embodiments of Formula I-Y6, R! is independently, at each occurrence, —H,

methyl, fluoro, chloro, or -NHa.

[00215] In one or more embodiments of Formula I-Y6, R? and R? together with the atom
to which they are attached combine to form a 3- to 12-membered monocyclic heterocycle,
which is optionally substituted with one or more —C1-Cealkyl, -NHz, -OH, —CF3, —CHF3, or
—CH>F. In one or more embodiments of Formula I-Y6, R? and R? together with the atom to
which they are attached combine to form a 3- to 12-membered monocyclic heterocycle,

which is optionally substituted with one or more —C1-Cealkyl or -NHa.

[00216] In one or more embodiments of Formula I-Y6, R? and R? together with the atoms
to which they are attached combine to form a 3- to 12-membered polycyclic heterocycle,
which is optionally substituted with one or more —C1-Cealkyl, -NHz, -OH, —CF3, —CHF3, or
—CH>F. In one or more embodiments of Formula I-Y6, R? and R? together with the atom to
which they are attached combine to form a 3- to 12-membered polycyclic heterocycle, which

is optionally substituted with one or more —C1-Cesalkyl or -NH>.

[00217] In one or more embodiments of Formula I-Y6, R? and R? together with the atoms
to which they are attached combine to form a 5- to 12-membered spiroheterocycle, which is

optionally substituted with one or more —C1-Csalkyl, -NHz, -OH, —CF3, —-CHF2, or —-CHF.
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In one or more embodiments of Formula I-Y6, R? and R? together with the atoms to which
they are attached combine to form a 5- to 12-membered spiroheterocycle, which is optionally

substituted with one or more —C1-Csalkyl or -NHa.

[00218] In one or more embodiments of Formula I-Y6, R? and R? together with the atoms
to which they are attached combine to form a 10- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl, -NHz, -OH, —CF3, —-CHF2, or —-CHF.
In one or more embodiments of Formula I-Y6, R* and R? together with the atoms to which
they are attached combine to form a 10- to 12-membered spiroheterocycle, which is

optionally substituted with one or more —C1-Csalkyl or —-NHa.

[00219] In one or more embodiments of the compounds of Formula I-Y or Formula I-Y1,

the compound is of Formula I-Y7:

I-Y7

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic aryl or heteroaryl;

Y!is a direct bond;

Y? is -NR?—; wherein the bond on the left side of Y2, as drawn, is bound to the
pyridine ring and the bond on the right side of the Y* moiety, as drawn, is bound to R?;

R? is combined with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Cealkyl, —OH, —NH3, -CF3,
-CHF3, or —-CHzF;

R!is independently, at each occurrence, —H, —C1-Csalkyl, —OH, halogen, or -NR°R®;

R? is —C1-Csalkyl or —OH;

R*is —H, —C1-Csalkyl, —C1-Cshaloalkyl, —C1-Cshydroxyalkyl, -CH.OH, —CF20H, or
—CHFOH, wherein alkyl is optionally substituted with one or more —OH, —NH2, halogen, or
0XO0; or

R’ and R® are each independently, at each occurrence, —H or —C1-Csalkyl; and
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n is independently, at each occurrence, 1,2, 3,4, 5,6,7, 8,9, or 10.

[00220] In one or more embodiments of Formula I-Y7, R* is —C1-Csalkyl, which is
optionally substituted with one or more —OH, —NH3, halogen, or oxo. In one or more
embodiments of Formula I-Y7, R* is —C1-Csalkyl, which is substituted with one or more
—OH. In one or more embodiments of Formula I-Y7, R* is -CH>-OH. In one or more
embodiments of Formula I-Y7, R*is —H. In one or more embodiments of Formula I-Y7, R*
is —C1-Cehaloalkyl or —C1-Cshydroxyalkyl. In one or more embodiments of Formula I-Y7,
R*is -CF20H or -CHFOH.

[00221] In one or more embodiments of Formula I-Y7, R? is -OH. In one or more
embodiments of Formula I-Y7, R? is —C1-Csalkyl. In certain such embodiments, R? is

methyl.

[00222] In one or more embodiments of Formula I-Y7, A is monocyclic or polycyclic aryl.
In one or more embodiments of Formula I-Y7, A is phenyl. In one or more embodiments of
Formula I-Y7, A is monocyclic or polycyclic heteroaryl. In one or more embodiments of

Formula I-Y7, A is pyridinyl.

[00223] In one or more embodiments of Formula I-Y7, n is independently, at each
occurrence, 0, 1, 2, or 3. In one or more embodiments of Formula I-Y7, n is independently,

at each occurrence, 1 or 2.

[00224] In one or more embodiments of Formula I-Y7, R! is independently, at each
occurrence, —H, halogen or -NR’R®. In certain such embodiments, R> and R® are both —-H. In
one or more embodiments of Formula I-Y7, R! is independently, at each occurrence, —H,

methyl, fluoro, chloro, or -NHa.

[00225] In one or more embodiments of Formula I-Y7, R? and R? together with the atom
to which they are attached combine to form a 3- to 12-membered monocyclic heterocycle,
which is optionally substituted with one or more —C1-Cealkyl, -NHz, -OH, —CF3, —CHF3, or
—CH2F. In one or more embodiments of Formula I-Y7, R? and R? together with the atom to
which they are attached combine to form a 3- to 12-membered monocyclic heterocycle,

which is optionally substituted with one or more —C1-Cealkyl or -NHa.

[00226] In one or more embodiments of Formula I-Y7, R? and R? together with the atoms
to which they are attached combine to form a 3- to 12-membered polycyclic heterocycle,
which is optionally substituted with one or more —C1-Cealkyl, -NHz, -OH, —CF3, —CHF3, or

—CH>F. In one or more embodiments of Formula I-Y7, R? and R? together with the atom to
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which they are attached combine to form a 3- to 12-membered polycyclic heterocycle, which

is optionally substituted with one or more —C1-Cesalkyl or -NH>.

[00227] In one or more embodiments of Formula I-Y7, R? and R? together with the atoms
to which they are attached combine to form a 5- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl, -NHz, -OH, —CF3, —-CHF2, or —-CHF.
In one or more embodiments of Formula I-Y7, R? and R? together with the atoms to which
they are attached combine to form a 5- to 12-membered spiroheterocycle, which is optionally

substituted with one or more —C1-Csalkyl or -NHa.

[00228] In one or more embodiments of Formula I-Y7, R? and R? together with the atoms
to which they are attached combine to form a 10- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl, -NHz, -OH, —CF3, —-CHF2, or —-CHF.
In one or more embodiments of Formula I-Y7, R? and R? together with the atoms to which
they are attached combine to form a 10- to 12-membered spiroheterocycle, which is

optionally substituted with one or more —C1-Csalkyl or —-NHa.

[00229] In one or more embodiments of the compounds of Formula I-Z, the compound is

of the Formula [-Z1:

I-Z1

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or
isomers thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y!is —S—, a direct bond, -NH-, —S(O)2-, —S(0)2-NH-, ~C(=CH2)-, -CH-, or -S(0)-;

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—N(RHC(0)—, =S(0)2N(RH—, -N(RHS(0)2—, -N(RHC(O)N(R?)—, -N(RHC(S)N(R?)—,
—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety, as drawn, is bound to R?;
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R!is independently, at each occurrence, —H, —D, —C1-Csalkyl, —C2-Csalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
—SR®, =S(0)2NR°R®, -S(0)2R>, -NR’S(0)2NR°R®, -NR’S(0)2R®, —S(O)NR’R®, —~S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, —NOa»,
oxo, -CN, -OR’, -NR’R®, —SR’ —S(0)2NR’R®, —-S(0)2R’, -NR’S(0)NR’R®, ~NR’S(0)2R°®,
—S(O)NRRS, —S(O)R®, -NR>S(O)NR’R®, -NR’S(O)R®, heterocycle, aryl, or heteroaryl;

R? is ~OH, —~CN, —C1-Csalkyl, —C2-Csalkenyl, —Cs-Cscycloalkenyl, ~C2-Csalkynyl, F,
Br, I, —-Cs3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected from the
group consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms selected from
the group consisting of N, S, P, and O; wherein each alkyl, alkenyl, cycloalkenyl, alkynyl,
cycloalkyl, heterocyclyl, or heteroaryl is optionally substituted with one or more —OH,
halogen, -NO2, oxo, -CN, —R’, ~OR’, -NR’R® —SR° —S(0):NR°R’, —S(0):R°,
~NR’S(0)2NR’R®, -NR’S(0)2R®, ~S(O)NR’R®, —S(O)R®, -NR>S(O)NR’R®, ~NR’S(O)R®,
heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is not attached via
a nitrogen atom,;

R?1is independently, at each occurrence, -H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R is independently, at each occurrence, —-H, -D,—C1-Cealkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more ~OH, halogen, -NO2, oxo, -CN, —R>, ~OR’ -NR°R¢, —SR?,
~S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR’R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R®,
~NR’S(O)NR’R®, -NR’S(O)R®, heterocycle, aryl, heteroaryl, -(CH2).OH, -C1-Csalkyl, -CF3,
-CHF>, or -CH2F;

R3 is —-H, —C1-Csalkyl, a 3- to 12-membered monocyclic or polycyclic heterocycle,
-C3-Cscycloalkyl, or -(CHz2)a-R®, wherein each alkyl, heterocycle, or cycloalkyl is optionally
substituted with one or more —C1-Cealkyl, -OH, -NHa, -OR®, -NHR®, -(CH2).OH,
heterocyclyl, or spiroheterocyclyl; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or

spiroheterocycle is optionally substituted with one or more —C1-Cealkyl, —OH, -NH2>,
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heteroaryl, heterocyclyl, -(CH2)aNH2, -COOR®, -CONHR®, -CONH(CH2).COOR®,
-NHCOOR?, -CF3, -CHF2, or -CH>F;

R*is —H, -D, —~C1-Csalkyl, -NH-NHR?’, -NH-OR?, -O-NR°R®, -NHC(O)R?,
-NHC(O)NHR® -NHS(0)2R’, -NHS(0)2NHR”, -S(0):0H, -C(O)OR’, -NH(CH2).OH,
-C(O)NH(CH2).OH, -C(O)NH(CH2).R®, -C(O)R?, -OH, -CN, —C(O)NR’R®, —-S(0)NR’R®,
Cs-Cscycloalkyl, aryl, or heterocyclyl containing 1-5 heteroatoms selected from the group
consisting of N, S, P, and O, wherein each alkyl, cycloalkyl, or heterocyclyl is optionally
substituted with one or more —OH, —NHa, halogen, or oxo; wherein each aryl is optionally
substituted with one or more —OH, —NH2, or halogen; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to 12-
membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted with
oxo; wherein the heterocycle optionally comprises —S(O)2— in the heterocycle;

R’ and R° are independently, at each occurrence -H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to 12-
membered heterocycle, -OR’, —SR” halogen, -NR'R® —NO», or -CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.

[00230] In one or more embodiments of Formula I-Z1, R* is -C1-Csalkyl, which is
optionally substituted with one or more —OH, —NH3, halogen, or oxo. In one or more
embodiments of Formula I-Z1, R* is —C1-Csalkyl, which is substituted with one or more —
OH. In certain such embodiments, R* is —-CH2-OH. In one or more embodiments of Formula
I-Z1,R*is —-H. In one or more embodiments of Formula I-Z1, R* is —C1-Cshaloalkyl or —Ci-

Cshydroxyalkyl. In one or more embodiments of Formula I-Z1, R* is -CF20H or -CHFOH.

[00231] In one or more embodiments of the compounds of Formula I-Z1, Y? is (CR®)m—.
In one or more embodiments of the compounds of Formula I-Z1, Y? is -NR*-. In one or
more embodiments of the compounds of Formula I-Z1, Y!is —S—. In one or more

embodiments of the compounds of Formula I-Z1, Y' is a direct bond.
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[00232] In one or more embodiments of Formula I-Z1, A is a monocyclic or polycyclic
cycloalkyl. In one or more embodiments of Formula I-Z1, A is a monocyclic or polycyclic
heterocycloalkyl. In one or more embodiments of Formula I-Z1, A is monocyclic or
polycyclic aryl. In one or more embodiments of Formula I-Z1, A is phenyl. In one or more
embodiments of Formula I-Z1, A is monocyclic or polycyclic heteroaryl. In one or more

embodiments of Formula I-Z1, A is pyridinyl.

[00233] In one or more embodiments of Formula I-Z1, n is independently, at each
occurrence, 0, 1, 2, or 3. In one or more embodiments of Formula I-Z1, n is independently, at

each occurrence, 1 or 2.

[00234] In one or more embodiments of Formula I-Z1, R! is independently, at each
occurrence, —H, halogen or -NR’R®. In certain such embodiments, R> and R® are both —-H. In
one or more embodiments of Formula I-Z1, R! is independently, at each occurrence, —H,

methyl, fluoro, chloro, or -NHa.

[00235] In one or more embodiments of Formula I-Z1, R? is -OH. In one or more
embodiments of Formula I-Z1, R? is an optionally substituted ~C1-Csalkyl. In certain such

embodiments, R* is methyl.

[00236] In one or more embodiments of Formula I-Z1, R? and R? together with the atom to
which they are attached combine to form a 3- to 12-membered monocyclic heterocycle,
which is optionally substituted with one or more —C1-Cealkyl, -NHz, -OH, —CF3, —CHF3, or
—~CH2F. In one or more embodiments of Formula I-Z1, R? and R? together with the atom to
which they are attached combine to form a 3- to 12-membered monocyclic heterocycle,
which is optionally substituted with one or more —C1-Cealkyl or -NHz. In one or more
embodiments of Formula I-Z1, R? and R? together with the atom to which they are attached
combine to form a 3- to 12-membered monocyclic heterocycle, which is optionally
substituted with one or more —C1-Csalkyl, -OH, —NHp, heteroaryl, heterocyclyl, -(CH2)nNH2,
-COORP, -CONHR®, -CONH(CH2)n.COOR?, -NHCOOR?, -CF3, -CHF>, or -CH,F.

[00237] In one or more embodiments of Formula I-Z1, R? and R? together with the atoms
to which they are attached combine to form a 3- to 12-membered polycyclic heterocycle,
which is optionally substituted with one or more —C1-Cealkyl, -NHz, -OH, —CF3, —CHF3, or
—CH2F. In one or more embodiments of Formula I-Z1, R? and R? together with the atom to
which they are attached combine to form a 3- to 12-membered polycyclic heterocycle, which

is optionally substituted with one or more —Ci1-Csalkyl or -NHz. In one or more
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embodiments of Formula I-Z1, R? and R? together with the atom to which they are attached
combine to form a 3- to 12-membered polycyclic heterocycle, which is optionally substituted
with one or more —C1-Cesalkyl, -OH, -NHa, heteroaryl, heterocyclyl, -(CHz2)aNH2, -COOR?,
-CONHRY®, -CONH(CH2),COOR®, -NHCOOR?, -CF3, -CHF2, or -CH>F.

[00238] In one or more embodiments of Formula I-Z1, R? and R? together with the atoms
to which they are attached combine to form a 5- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl, -NHz, -OH, —CF3, —-CHF2, or —-CHF.

In one or more embodiments of Formula I-Z1, R? and R? together with the atoms to which
they are attached combine to form a 5- to 12-membered spiroheterocycle, which is optionally
substituted with one or more —C1-Csalkyl or -NH2. In one or more embodiments of Formula
I-Z1, R? and R? together with the atom to which they are attached combine to form a 5- to 12-
membered spiroheterocycle, which is optionally substituted with one or more —C1-Csalkyl,
—OH, —-NHa, heteroaryl, heterocyclyl, -(CH2)aNH2, -COOR®, -CONHR?,
-CONH(CH2)sCOOR®, -NHCOOR?, -CF3, -CHF3, or -CH>F.

[00239] In one or more embodiments of Formula I-Z1, R? and R? together with the atoms
to which they are attached combine to form a 10- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl, -NHz, -OH, —CF3, —-CHF2, or —-CHF.
In one or more embodiments of Formula I-Z1, R? and R? together with the atoms to which
they are attached combine to form a 10- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl or -NH2. In one or more embodiments
of Formula I-Z1, R? and R?® together with the atom to which they are attached combine to
form a 10- to 12-membered spiroheterocycle, which is optionally substituted with one or
more —C1-Csalkyl, -OH, -NHa, heteroaryl, heterocyclyl, (CH2)aNH2, -COOR®, -CONHR?,
-CONH(CH2)sCOOR®, -NHCOOR?®, -CF3, -CHF2, or -CH2F.

[00240] In one or more embodiments of Formula I-Z1, R* is —H.

[00241] In one or more embodiments of Formula I-Z1, R? is an optionally substituted
—C1-Csalkyl. In one or more embodiments of Formula I-Z1, R? is an optionally substituted 3-
to 12-membered monocyclic or polycyclic heterocycle. In one or more embodiments of
Formula I-Z1, R? is an optionally substituted 3- to 12-membered monocyclic heterocycle. In
one or more embodiments of Formula I-Z1, R? is an optionally substituted 5- to 12-

membered polycyclic heterocycle.
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[00242] In one or more embodiments of Formula I, IT, IIT, I-X, I-Y, or I-Z, A is a 5- to 12-
membered monocyclic or polycyclic cycloalkyl. In one or more embodiments of Formula I,
IL, 11T, I-X, I-Y, or I-Z, A is a monocyclic or polycyclic heterocycloalkyl. In one or more
embodiments of Formula I, IL, 111, I-X, I-Y, or I-Z, A is monocyclic or polycyclic aryl. In
one or more embodiments of Formula I, 11, 1T, I-X, I-Y, or I-Z, A is monocyclic or
polycyclic heteroaryl. In one or more embodiments of Formula I, II, IIL, I-X, I-Y, or I-Z, A is

phenyl. In one or more embodiments of Formula I, 11, III, I-X, I-Y, or I-Z, A is pyridinyl.

[00243] In one or more embodiments of Formula I, I-X, I-Y, or I-Z, Y' is —=S—. In one or

more embodiments of Formula I, I-X, I-Y, or I-Z, Y! is a direct bond.

[00244] In one or more embodiments of Formula I, II, III, I-X, I-Y, or I-Z, Y2 is -NR?*-.

In one or more embodiments of Formula L, I, III, I-X, I-Y, or I-Z, Y? is (CR*)u—. In one or
more embodiments of Formula I, II, III, I-X, I-Y, or I-Z, Y? is —-C(O)~. In one or more
embodiments of Formula I, IL, IIL, I-X, I-Y, or I-Z, Y? is -C(R*)2NH- or -(CR*)mO—-. In one
or more embodiments of Formula I, II, I, I-X, I-Y, or I-Z, Y? is —C(O)N(R?)-,
—N(RHC(0)—, =S(0)2N(R?H—, -N(RHS(O)2—, -N(RHC(S)—, or —C(S)N(R?)—. In one or more
embodiments of Formula I, IL, IIL, I-X, I-Y, or I-Z, Y? is -N(R*)C(O)N(R?)-,
—N(RHC(S)N(R?)—, —OC(O)N(R¥-, -N(RH)C(O)O—, or —-C(O)N(R*O-. In one or more
embodiments of Formula I, IL, IIL, I-X, I-Y, or I-Z, Y? is -C(0)O—, —OC(O)-, or -OC(0)O-.

[00245] In one or more embodiments of Formula I, II, I1I, I-X, I-Y, or I-Z, Rl is
independently, at each occurrence, selected from —H, optionally substituted —C1-Csalkyl,
halogen, -OH, —CN, and -NR’R®. In one or more embodiments of Formula I, II, III, I-X, I-
Y, or I-Z, R! is independently, at each occurrence, selected from —H, optionally substituted
—C1-Csalkyl, halogen, -OH, and -NR°R®. In one or more embodiments of Formula I, IL, III,
I-X, I-Y, or I-Z, R! is independently, at each occurrence, selected from —H, optionally
substituted —C1-Csalkyl, halogen, and -NR°R®. In one or more embodiments of Formula I, II,
I, I-X, I-Y, or I-Z, R! is independently, at each occurrence, selected from —H, methyl,
fluoro, chloro, bromo, and -NHz. In one or more embodiments of Formula I, II, IIL, I-X, I-Y,
or I-Z, Rl is independently, at each occurrence, selected from —H, methyl, fluoro, chloro, and
—NH>. In one or more embodiments of Formula I, II, IIT, I-X, I-Y, or I-Z, R! is —-H. In one or
more embodiments of Formula I, II, III, I-X, I-Y, or I-Z, R! is independently, at each
occurrence, —H or halogen. In certain such embodiments, the halogen is chloro. In one or
more embodiments of Formula I, II, III, I-X, I-Y, or I-Z, R! is independently, at each

occurrence, —H or —NHb.
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[00246] In one or more embodiments of Formula I, II, III, I-X, I-Y, or I-Z, R?is -OH. In
one or more embodiments of Formula L, I, III, I-X, I-Y, or I-Z, R? is an optionally substituted
—C1-Cealkyl. In certain such embodiments, the —C1-Cealkyl is methyl. In one or more
embodiments of Formula I, II, IIT, I-X, I-Y, or I-Z, R?is —-CN. In one or more embodiments
of Formula L, I, I1I, I-X, I-Y, or I-Z, R? is an optionally substituted —C2-Csalkenyl. In one or
more embodiments of Formula I, II, III, I-X, I-Y, or I-Z, R? is an optionally substituted —Cs-
Cscycloalkenyl. In one or more embodiments of Formula I, IL, III, I-X, I-Y, or I-Z, R? is an
optionally substituted —C2-Csalkynyl. In one or more embodiments of Formula I, II, III, I-X,
I-Y, or I-Z, R* is optionally substituted —C3-Cscycloalkyl. In one or more embodiments of
Formula I, IL, 11T, I-X, I-Y, or I-Z, R? is aryl. In one or more embodiments of Formula I, II,
101, I-X, I-Y, or I-Z, R? is an optionally substituted heterocyclyl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O. In one or more embodiments of
Formula I, II, 11T, I-X, I-Y, or I-Z, R? is an optionally substituted heteroaryl containing 1-5

heteroatoms selected from the group consisting of N, S, P, and O.

[00247] In one or more embodiments of Formula I, IT, III, I-X, I-Y, or I-Z, R®is —H. In
one or more embodiments of Formula I, II, III, I-X, I-Y, or I-Z, R*is —OH. In one or more
embodiments of Formula I, I, ITI, I-X, I-Y, or I-Z, R?is an optionally substituted
—Cs-Cscycloalkyl. In one or more embodiments of Formula L, I, III, I-X, I-Y, or I-Z, R?is an

optionally substituted —C1-Csalkyl.

[00248] In one or more embodiments of Formula I, II, III, I-X, I-Y, or I-Z, R?is H. In one
or more embodiments of Formula I, II, 11T, I-X, I-Y, or I-Z, Ris an optionally substituted Ci-
Cs alkyl. In one or more embodiments of Formula I, II, III, I-X, I-Y, or I-Z, R%is an
optionally substituted —C3-Cscycloalkyl. In one or more embodiments of Formula I, II, IIT, I-
X, I-Y, or I-Z, Ris an optionally substituted —C2-Csalkenyl. In one or more embodiments of
Formula I, IT, 11T, I-X, I-Y, or I-Z, RPis an optionally substituted heterocyclyl containing 1-5

heteroatoms selected from the group consisting of N, S, P, and O.

[00249] In one or more embodiments of Formula I, II, III, I-X, I-Y, or I-Z, R? is an
optionally substituted —C1-Csalkyl. In one or more embodiments of Formula I, 11, 111, I-X| I-
Y, or I-Z, R? is an optionally substituted 3- to 12-membered monocyclic or polycyclic
heterocycle. In one or more embodiments of Formula I, II, III, I-X, I-Y, or I-Z, R? is an
optionally substituted 3- to 12-membered monocyclic heterocycle. In one or more
embodiments of Formula I, IL, IIL, I-X, I-Y, or I-Z, R? is an optionally substituted 5- to 12-

membered polycyclic heterocycle.
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[00250] In one or more embodiments of Formula I, II, III, I-X, I-Y, or I-Z, R*is —-H. In
one or more embodiments of Formula I, II, I, I-X, I-Y, or I-Z, R* is —C1-Csalkyl. In one or
more embodiments of Formula I, II, III, I-X, I-Y, or I-Z, R* is —~C1-Csalkyl substituted with
one or more —OH, -NH>, halogen, or oxo. In one or more embodiments of Formula I, IT, 11,
I-X, I-Y, or I-Z, R* is —C1-Csalkyl substituted with ~OH. In one or more embodiments of
Formula L IL, 111, I-X, I-Y, or I-Z, R* is -CH2OH. In one or more embodiments of Formula I,

IL, 111, I-X, I-Y, or I-Z, R* is -CF20H or -CHFOH,

[00251] In one or more embodiments of Formula I, II, III, I-X, I-Y, or I-Z, R? and R?
together with the atom to which they are attached combine to form an optionally substituted
3-to 12-membered monocyclic heterocycle. In one or more embodiments of Formula I, 11,
101, I-X, I-Y, or I-Z, R and R? together with the atoms to which they are attached combine to
form an optionally substituted 3- to 12-membered polycyclic heterocycle. In one or more
embodiments of Formula I, IL, IIL, I-X, I-Y, or I-Z, R? and R? together with the atoms to
which they are attached combine to form an optionally substituted 5- to 12-membered

spiroheterocycle.

[00252] In one or more embodiments of Formula L, II, III, I-X, I-Y, or I-Z, R and R*
together with the atom to which they are attached combine to form an optionally substituted
monocyclic or polycyclic 3- to 12-membered cycloalkyl. In one or more embodiments of
Formula I, IL, 11T, I-X, I-Y, or I-Z, R? and R* together with the atom to which they are
attached combine to form an optionally substituted monocyclic or polycyclic 3- to 12-

membered heterocycle.

[00253] In one variation of Formula I, IL, IIL, I-X, I-Y, or I-Z, R? is —C1-Csalkyl and R* is
H. In certain instances of Formula I, II, III, I-X, I-Y, or I-Z, R? is -C1-Csalkyl and R* is
—C1-Csalkyl. In certain instances of Formula L, I, I1I, I-X, I-Y, or I-Z, R? is —C1-Csalkyl and
R*is —C1-Csalkyl substituted with one or more —OH, -NHa, halogen, or oxo. In certain
instances of Formula I, IL, IIL, I-X, I-Y, or I-Z, R? is —C1-Csalkyl and R* is —C1-Csalkyl
substituted with —OH. In certain such embodiments, R* is -CH,OH.

[00254] In one variation of Formula I, IL, III, I-X, I-Y, or I-Z, R? is -OH and R*is H. In
certain instances of Formula L, II, III, I-X, I-Y, or I-Z, R? is —OH and R* is —C1-Csalkyl. In
certain instances of Formula L, IT, III, I-X, I-Y, or I-Z, R? is -OH and R* is —C1-Csalkyl

substituted with one or more —OH, —NH2, halogen, or oxo. In certain instances of Formula I,
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IL, 11T, I-X, I-Y, or I-Z, R? is —OH and R* is —C1-Csalkyl substituted with ~OH. In certain
such embodiments, R* is -CH>OH.

[00255] In one variation of Formula L, IL, III, I-X, I-Y, or I-Z, Y'is S and A is a 5- to 12-
membered monocyclic or polycyclic cycloalkyl. In certain instances of Formula I, IL, IIT, I-
X, I-Y, or I-Z, Y'is S and A is a monocyclic or polycyclic heterocycloalkyl. In certain
instances of Formula I, IL, IIL, I-X, I-Y, or I-Z, Y'is S and A is monocyclic or polycyclic aryl.
In certain instances of Formula L, IL, ITL, I-X, I-Y, or I-Z, Y'is S and A is monocyclic or
polycyclic heteroaryl. In certain instances of Formula I, IL, IIL, I-X, I-Y, or I-Z, Y'is Sand A
is phenyl. In certain instances of Formula I, IL, III, I-X, I-Y, or I-Z, Y'is S and A is
pyridinyl.

[00256] In one variation of Formula I, II, 11T, I-X, I-Y, or I-Z, Y! is a direct bond and A is
a 5-to 12-membered monocyclic or polycyclic cycloalkyl. In certain instances of Formula I,
IL, 11T, I-X, I-Y, or I-Z, Y' is a direct bond and A is a monocyclic or polycyclic
heterocycloalkyl. In certain instances of Formula L, IL, III, I-X, I-Y, or I-Z, Y' is a direct
bond and A is monocyclic or polycyclic aryl. In certain instances of Formula I, I, 111, I-X, I-
Y, orI-Z, Y' is a direct bond and A is monocyclic or polycyclic heteroaryl. In certain
instances of Formula I, IL, IIL, I-X, I-Y, or I-Z, Y' is a direct bond and A is phenyl. In certain
instances of Formula I, IL, IIL, I-X, I-Y, or I-Z, Y' is a direct bond and A is pyridinyl.

[00257] In one or more embodiments, a compound of the present disclosure (e.g., a

compound of Formula L, II, IIT, I-X, I-Y, or I-Z) can be selected from:
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and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers of any of the foregoing.

[00258] In one or more embodiments, a compound of the present disclosure (e.g., a

compound of Formula L, II, IIT, I-X, I-Y, or I-Z) can be selected from:
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Methods of Synthesizing the Disclosed Compounds

[00259] The compounds of the present disclosure may be made by a variety of methods,
including standard chemistry. Suitable synthetic routes are depicted in the schemes given

below.

[00260] The compounds of any of the formulae described herein may be prepared by
methods known in the art of organic synthesis as set forth in part by the following synthetic
schemes and examples. In the schemes described below, it is well understood that protecting
groups for sensitive or reactive groups are employed where necessary in accordance with
general principles or chemistry. Protecting groups are manipulated according to standard
methods of organic synthesis (T. W. Greene and P. G. M. Wuts, “Protective Groups in
Organic Synthesis,” Third edition, Wiley, New York 1999). These groups are removed at a
convenient stage of the compound synthesis using methods that are readily apparent to those
skilled in the art. The selection processes, as well as the reaction conditions and order of their

execution, shall be consistent with the preparation of compounds of the present disclosure.

[00261] Those skilled in the art will recognize if a stereocenter exists in any of the
compounds of the present disclosure. Accordingly, the present disclosure may include both
possible stereoisomers (unless specified in the synthesis) and includes not only racemic
compounds but the individual enantiomers and/or diastereomers as well. When a compound
is desired as a single enantiomer or diastereomer, it may be obtained by stereospecific
synthesis or by resolution of the final product or any convenient intermediate. Resolution of
the final product, an intermediate, or a starting material may be affected by any suitable
method known in the art. See, for example, “Stereochemistry of Organic Compounds” by E.

L. Eliel, S. H. Wilen, and L. N. Mander (Wiley-Interscience, 1994).

Preparation of Compounds

[00262] The compounds described herein may be made from commercially available

starting materials or synthesized using known organic, inorganic, and/or enzymatic processes.

[00263] The compounds of the present disclosure can be prepared in a number of ways
well known to those skilled in the art of organic synthesis. By way of example, compounds of
the present disclosure can be synthesized using the methods described below, together with
synthetic methods known in the art of synthetic organic chemistry, or variations thereon as
appreciated by those skilled in the art. These methods include but are not limited to those

methods described below.
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Scheme 1. General synthesis of 5-amino-2-thioaryl-(or thioheteroaryl)-3-methylpyridines
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[00264] A general synthesis of 5-amino-2-thioaryl-(or thioheteroaryl)-3-methylpyridines is
outlined in Scheme 1. 2,5-dibromo-3-methylpyridine can be coupled to a substituted aryl- or
heteroaryl 1-thiol in the presence of a copper catalyst (e.g., Cul). The resulting thioether can
then be coupled to a substituted primary or secondary amine to give a S-amino-2-thioaryl-(or
thioheteroaryl)-3-methylpyridines. Additional deprotection and/or functionalization steps can

be required to produce the final compound.

Scheme 2. General Synthesis of 5-amino-2-aryl-(or heteroaryl)-3-methylpyridines
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[00265] A general synthesis of S-amino-2-aryl-(or heteroaryl)-3-methylpyridines is
outlined in Scheme 2. 2,5-dibromo-3-methylpyridine can be coupled to a substituted aryl- or
heteroaryl boronic acid in the presence of a palladium catalyst (e.g., Pd(dppf)Cl2). The
resulting biaryl intermediate can then be coupled to a substituted primary or secondary amine
to give S-amino-2-aryl-(or heteroaryl)-3-methylpyridines. Additional deprotection and/or

functionalization steps can be required to produce the final compound.

Scheme 3. General Synthesis of Synthesis of 5-amino-2-aryl-(or heteroaryl)-6-
methylhydroxy-3- methylpyridines and 5-amino-2- thioaryl- (orthioheteroaryl) -6-
methylhydroxy-3-methylpyridines
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[00266] A general synthesis of 5-amino-2-thioaryl-(or thioheteroaryl)-6-methylhydroxy-3-
methylpyridines is outlined in Scheme 3. 5-Amino-2-thioaryl-(or thioheteroaryl)-3-
methylpyridines can be brominated followed by cabonylation. The resulting ester
intermediate can be subsequently reduced to produce S-amino-2-thioaryl-(orthioheteroaryl)-
6-methylhydroxy-3-methylpyridines. Additional deprotection and/or functionalization steps

can be required to produce the final compound.
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Scheme 4. General Synthesis of Synthesis of 5-amino-2-aryl-(or heteroaryl)- 6-
methylhydroxy -3- hydroxypyridines and 5-amino-2-thioaryl-(or thioheteroaryl) -6-
methylhydroxy-3- hydroxypyridines
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[00267] A general synthesis of Synthesis of 5-amino-2-aryl-(or heteroaryl)- 6-
methylhydroxy -3- hydroxypyridines and 5-amino-2- thioaryl- (or thioheteroaryl) -6-
methylhydroxy-3- hydroxypyridines is outlined in Scheme 4. 2,5-dibromo-3-
benzyloxypyridine can be coupled to a substituted aryl-(or heteroaryl) boronic acid or a
substituted aryl- or heteroaryl 1-thiol. The resulting intermediate can then be coupled to a
substituted primary or secondary amine to give a S-amino-3-benzyloxy pyridines. Subsequent
bromination, followed by carbonylation would result in 102ormation 5-amino-2-aryl-(or
heteroaryl)- 6-carboxyethyl -3- benzylhydroxy pyridines and S-amino-2- thioaryl- (or
thioheteroaryl) -6-carboxyethyl -3- benzylhydroxy pyridines. The resulting ester intermediate
can be subsequently reduced. Additional deprotection and/or functionalization steps can be

required to produce the final compound.
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Methods of Using the Disclosed Compounds and Compositions
Methods and Uses of the Disclosure

[00268] Another aspect of the disclosure relates to methods of treating a disease associated
with SHP2 modulation in a subject in need thereof. The methods may involve administering
to a patient in need of treatment for diseases or disorders associated with SHP2 modulation
an effective amount of one or more compounds of the present disclosure (e.g., compounds of
Formula I, IT, 1, I-X, I-Y, or I-Z, and pharmaceutically acceptable salts, prodrugs, solvates,
hydrates, tautomers, or isomers thereof), or of one or more pharmaceutical compositions of
the present disclosure. In some embodiments, the disease can be, but is not limited to
Noonan Syndrome, Leopard Syndrome, juvenile myelomonocytic leukemias, neuroblastoma,
melanoma, acute myeloid leukemia and cancers of the breast, lung and colon. SHP2 is an
important downstream signaling molecule for a variety of receptor tyrosine kinases, including
the receptors of platelet-derived growth factor (PDGF-R), fibroblast growth factor (FGF-R)
and epidermal growth factor (EGF-R). SHP2 is also an important downstream signaling
molecule for the activation of the mitogen activated protein (MAP) kinase pathway which
can lead to cell transformation, a prerequisite for the development of cancer. Knock-down of
SHP?2 significantly inhibited cell growth of lung cancer cell lines with SHP2 mutation or
EMLA4/ALK translocations as well as EGFR amplified breast cancers and esophageal cancers.
SHP?2 is also activated downstream of oncogenes in gastric carcinoma, anaplastic large-cell

lymphoma and glioblastoma.

[00269] In addition, SHP2 plays a role in transducing signals originating from immune
checkpoint molecules, including but not limited to programmed cell death protein 1 (PD-1)
and cytotoxic T-lymphocyte-associated protein 4 (CTLA-4). In this context, modulation of

SHP2 function can lead to immune activation, specifically anti-cancer immune responses.

[00270]  Another aspect of the disclosure is directed to a method of inhibiting SHP2. The
method involves administering to a patient in need thereof an effective amount of one or
more compounds of the present disclosure (e.g., compounds of Formula I, IT, I11, I-X, I-Y, or
I-Z, and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or

isomers thereof), or of one or more pharmaceutical compositions of the present disclosure.

[00271] The present disclosure relates to compounds or compositions disclosed herein that
are capable of modulating the activity of (e.g., inhibiting) SHP2. The present disclosure also

relates to the therapeutic use of such compounds and compositions.
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[00272] One or more disclosed compounds or compositions can be administered in
effective amounts to treat or prevent a disorder and/or prevent the development thereof in
subjects. In some embodiments, SHP2 is inhibited after treatment with less than 1000 nM of
a compound of the disclosure. In some embodiments, SHP2 is inhibited after treatment with
about 10 nM to about 100 nM of a compound of the disclosure. In some embodiments, SHP2
is inhibited after treatment with 10 nM to 100 nM of a compound of the disclosure. In some
embodiments, SHP2 is inhibited after treatment with less than 10 nM of a compound of the

disclosure.

[00273] One or more disclosed compounds or compositions can be administered in
effective amounts to treat or prevent a disorder and/or prevent the development thereof in
subjects. In some embodiments, SHP2 is inhibited after treatment with less than 1000 nM of
a compound of the disclosure. In some embodiments, SHP2 is inhibited after treatment with
about 1 nM to about 10 nM of a compound of the disclosure. In some embodiments, SHP2 is
inhibited after treatment with about 10 nM to about 100 nM of a compound of the disclosure.
In some embodiments, SHP2 is inhibited after treatment with about 100 nM to about 10 uM

of a compound of the disclosure.

[00274] Another aspect of the present disclosure relates to a one or more compounds of the
present disclosure (e.g., compounds of Formula I, II, II1, I-X, I-Y, or I-Z, and
pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or isomers
thereof), or one or more compositions of the present disclosure for use in treating or
preventing a disease associated with SHP2 modulation. In some embodiments, the disease is
Noonan Syndrome, Leopard Syndrome, juvenile myelomonocytic leukemias, neuroblastoma,
melanoma, acute myeloid leukemia and cancers of the breast, lung and colon. SHP2 is an
important downstream signaling molecule for a variety of receptor tyrosine kinases, including
the receptors of platelet-derived growth factor (PDGF-R), fibroblast growth factor (FGF-R)
and epidermal growth factor (EGF-R). SHP2 is also an important downstream signaling
molecule for the activation of the mitogen activated protein (MAP) kinase pathway which
can lead to cell transformation, a prerequisite for the development of cancer. Knock-down of
SHP?2 significantly inhibited cell growth of lung cancer cell lines with SHP2 mutation or
EMLA4/ALK translocations as well as EGFR amplified breast cancers and esophageal cancers.
SHP?2 is also activated downstream of oncogenes in gastric carcinoma, anaplastic large-cell

lymphoma and glioblastoma.
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[00275] In another aspect, the present disclosure relates to the use of one or more
compounds of the present disclosure (e.g., compounds of Formula I, II, IT1, I-X, I-Y, or I-Z,
and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or isomers
thereof), in the manufacture of a medicament for treating or preventing a disease. In some

embodiments, the disease is associated with SHP2 modulation.

[00276] In another aspect, the present disclosure relates to one or more compounds of the
present disclosure (e.g., compounds of Formula I, II, II1, I-X, I-Y, or I-Z, and
pharmaceutically acceptable salts, prodrugs, solvates, hydrates, tautomers, or isomers
thereof), for use as a medicament. In some embodiments, the medicament is used for treating

or preventing a disease associated with SHP2 modulation.

[00277] In one aspect, the present disclosure relates to one or more compositions
comprising one or more compounds of the present disclosure (e.g., compounds of Formula I,
IL, 111, I-X, I-Y, or I-Z, and pharmaceutically acceptable salts, prodrugs, solvates, hydrates,
tautomers, or isomers thereof), for use as a medicament. In some embodiments, the

medicament is used for treating or preventing a disease associated with SHP2 modulation.
Pharmaceutical Compositions and Modes of Administration of the Disclosure

[00278] Another aspect of the present disclosure relates to pharmaceutical compositions
comprising one or more compounds of the present disclosure and a pharmaceutically
acceptable carrier. The pharmaceutically acceptable carrier can further include an excipient,

diluent, or surfactant.

[00279] Compositions of the disclosure can be prepared according to conventional mixing,
granulating or coating methods, respectively, and the present pharmaceutical compositions
can contain from about 0.1% to about 99%, from about 5% to about 90%, or from about 1%

to about 20% of one or more of the disclosed compounds by weight or volume.

[00280] Administration of the disclosed compounds and compositions may be
accomplished via any mode of administration for therapeutic agents. These modes may
include systemic or local administration such as oral, nasal, parenteral, intravenous,

transdermal, subcutaneous, vaginal, buccal, rectal or topical administration modes.

[00281] Depending on the intended mode of administration, the disclosed compounds or
pharmaceutical compositions can be in solid, semi-solid or liquid dosage form, such as, for
example, injectables, tablets, suppositories, pills, time-release capsules, elixirs, tinctures,

emulsions, syrups, powders, liquids, suspensions, or the like, sometimes in unit dosages and
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consistent with conventional pharmaceutical practices. Likewise, they can also be
administered in intravenous (both bolus and infusion), intraperitoneal, subcutaneous or
intramuscular form, and all using forms well known to those skilled in the pharmaceutical

arts.

[00282] Illustrative pharmaceutical compositions may include tablets and gelatin capsules
comprising one or more compounds of the present disclosure and a pharmaceutically
acceptable carrier, such as, but not limited to, a) a diluent, e.g., purified water, triglyceride
oils, such as hydrogenated or partially hydrogenated vegetable oil, or mixtures thereof, corn
oil, olive oil, sunflower oil, safflower oil, fish oils, such as EPA or DHA, or their esters or
triglycerides or mixtures thereof, omega-3 fatty acids or derivatives thereof, lactose, dextrose,
sucrose, mannitol, sorbitol, cellulose, sodium, saccharin, glucose and/or glycine; b) a
lubricant, e.g., silica, talcum, stearic acid, its magnesium or calcium salt, sodium oleate,
sodium stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium chloride
and/or polyethylene glycol; for tablets also; ¢) a binder, e.g., magnesium aluminum silicate,
starch paste, gelatin, tragacanth, methylcellulose, sodium carboxymethylcellulose,
magnesium carbonate, natural sugars such as glucose or beta-lactose, corn sweeteners, natural
and synthetic gums such as acacia, tragacanth or sodium alginate, waxes and/or
polyvinylpyrrolidone, if desired; d) a disintegrant, e.g., starches, agar, methyl cellulose,
bentonite, xanthan gum, algiic acid or its sodium salt, or effervescent mixtures; e) absorbent,
colorant, flavorant and sweetener; f) an emulsifier or dispersing agent, such as Tween 80,
Labrasol, HPMC, DOSS, caproyl 909, labrafac, labrafil, peceol, transcutol, capmul MCM,
capmul PG-12, captex 355, gelucire, vitamin E TGPS or other acceptable emulsifier; and/or
g) an agent that enhances absorption of the compound such as cyclodextrin, hydroxypropyl-

cyclodextrin, PEG400, PEG200.

[00283] Liquid, particularly injectable, compositions can, for example, be prepared by
dissolution, dispersion, etc. For example, one or more of the disclosed compounds are
dissolved in or mixed with a pharmaceutically acceptable solvent such as, for example, water,
saline, aqueous dextrose, glycerol, ethanol, and the like, to thereby form an injectable isotonic
solution or suspension. Proteins such as albumin, chylomicron particles, or serum proteins

can be used to solubilize the disclosed compounds.

[00284] One or more disclosed compounds or compositions can be also formulated as a
suppository that can be prepared from fatty emulsions or suspensions; using polyalkylene

glycols such as propylene glycol, as the carrier.
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[00285] One or more disclosed compounds or compositions can also be administered in
the form of liposome delivery systems, such as small unilamellar vesicles, large unilamellar
vesicles and multilamellar vesicles. Liposomes can be formed from a variety of
phospholipids, containing cholesterol, stearylamine or phosphatidylcholines. In some
embodiments, a film of lipid components is hydrated with an aqueous solution of drug to a
form lipid layer encapsulating the drug, as described for instance in U.S. Pat. No. 5,262,564,

the contents of which are hereby incorporated by reference.

[00286] One or more disclosed compounds or compositions can also be delivered by the
use of monoclonal antibodies as individual carriers to which the disclosed compounds are
coupled. The disclosed compounds can also be coupled with soluble polymers as targetable
drug carriers. Such polymers can include polyvinylpyrrolidone, pyran copolymer,
polyhydroxypropylmethacrylamide-phenol, polyhydroxyethylaspanamidephenol, or
polyethyleneoxidepolylysine substituted with palmitoyl residues. Furthermore, the one or
more disclosed compounds can be coupled to a class of biodegradable polymers useful in
achieving controlled release of a drug, for example, polylactic acid, polyepsilon caprolactone,
polyhydroxy butyric acid, polyorthoesters, polyacetals, polydihydropyrans,
polycyanoacrylates and cross-linked or amphipathic block copolymers of hydrogels. In some
embodiments, one or more disclosed compounds are not covalently bound to a polymer, e.g.,

a polycarboxylic acid polymer, or a polyacrylate.

[00287] One or more disclosed compounds or compositions can be delivered by parental
administration. Parental injectable administration is generally used for subcutaneous,
intramuscular or intravenous injections and infusions. Injectables can be prepared in
conventional forms, either as liquid solutions or suspensions or solid forms suitable for

dissolving in liquid prior to injection.
Dosage Regimens of the Disclosure

[00288] The dosage regimen utilizing one or more disclosed compounds or compositions
may be 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 or hepatic function of the patient; and the particular disclosed
compound employed. A physician or veterinarian of ordinary skill in the art can readily
determine and prescribe the effective amount of the drug required to prevent, counter or

arrest the progress of the condition.
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[00289] Effective dosage amounts of the disclosed compounds, when used for the
indicated effects, may range from about 0.5 mg to about 5000 mg of the disclosed
compounds as needed to treat the condition. Compositions for in vivo or in vitro use can
contain about 0.5, 5, 20, 50, 75, 100, 150, 250, 500, 750, 1000, 1250, 2500, 3500, or 5000 mg
of the disclosed compounds, or, in a range of from one amount to another amount in the list
of doses. In some embodiments, the compositions are in the form of a tablet that can be

scored.

[00290] If desired, the effective daily dose of one or more compounds or compositions of
this disclosure may be administered as one, two, three, four, five, six, or more sub-doses
administered separately at appropriate intervals throughout the day, optionally, in unit dosage
forms. In some embodiments of this disclosure, the one or more compounds or compositions
of this disclosure, or mixtures thereof, may be administered two or three times daily. In some
embodiments, the one or more compounds or compositions of this disclosure will be

administered once daily.

[00291] In some embodiments, one or more compounds or compositions described herein
may be used alone or together or conjointly administered, or used in combination, with
another type of therapeutic agent. Conjoint administration or used in combination may refer
to any form of administration of two or more different therapeutic compounds or
compositions such that the second compound or composition is administered while the
previously administered therapeutic compound or composition is still effective in the body.
For example, the different therapeutic compounds or compositions can be administered either
in the same formulation or in a separate formulation, either simultaneously, sequentially, or
by separate dosing of the individual components of the treatment. In some embodiments, the
different therapeutic compounds or compositions can be administered within one hour, 12
hours, 24 hours, 36 hours, 48 hours, 72 hours, or a week of one another. Thus, an individual
who receives such treatment can benefit from a combined effect of different therapeutic

compounds or compositions.
Kits

[00292] In some embodiments, this disclosure also provides a pharmaceutical package or
kit comprising one or more containers filled with at least one compound or composition of
this disclosure. Optionally associated with such a container(s) can be a notice in the form

prescribed by a governmental agency regulating the manufacture, use or sale of
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pharmaceuticals or biological products, which notice reflects (a) approval by the agency of
manufacture, use or sale for human administration, (b) directions for use, or both. In some
embodiments, the kit comprises at least two containers, at least one of which contains at least
one compound or composition of this disclosure. In some embodiments, the kit contains at
least two containers, and each of the at least two containers contains at least one compound or

composition of this disclosure.

[00293] In some embodiments, the kit includes additional materials to facilitate delivery of
the subject compounds and compositions. For example, the kit may include one or more of a
catheter, tubing, infusion bag, syringe, and the like. In some embodiments, the compounds
and compositions may be packaged in a lyophilized form, and the kit includes at least two
containers: a container comprising the lyophilized compounds or compositions and a
container comprising a suitable amount of water, buffer, or other liquid suitable for

reconstituting the lyophilized material.

[00294] The foregoing applies to any of the compounds, compositions, methods, and uses
described herein. This disclosure specifically contemplates any combination of the features of
such compounds, compositions, methods, and uses (alone or in combination) with the

features described for the various kits described in this section.

Exemplary Embodiments

[00295] Some embodiments of this disclosure are Embodiment I, as follows:

[00296] Embodiment I-1. A compound of the Formula I:

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y!is —S— or a direct bond;

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—N(R*C(0)—, =S(0)2N(R?)—, -N(RHS(0)2—, -N(RHC(O)N(R?)—, -N(RHC(S)N(R¥)—,
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—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety is bound to R?;

R!is independently, at each occurrence, —H, —D, —C1-Csalkyl, —C2-Csalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
—SR’, —S(0)2NRR®, —S(0)2R®, -NR’S(0)2NR’R®, -NR>S(0)2R®, ~S(O)NRR®, —-S(O)R”,
~NR3S(O)NR’R® ~NR’S(O)RS, -C(O)R’, or -CO2R>, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, halogen,
~NOz, oxo, -CN, —R’, -OR®, -NR°R® —SR’, ~S(0)2NR’R®, —S(0)2R’, -NR’S(0)2NR’R’,
—NR’S(0)2R®, —S(O)NR’RS, —~S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or
heteroaryl;

R?is —OR®, —CN, —C1-Csalkyl, —C2-Csalkenyl, —C4-Cscycloalkenyl,

—C2-Cealkynyl, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected
from the group consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O; wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
with one or more —OH, halogen, -NO2, oxo, -CN, —R°>, -OR’, -NR’R® —SR’ —S(0)NR’R®,
~S(0)2R’, -NR’S(0)2NR°R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R’, -NR’S(O)NR°R®,
—NR’S(O)RS, heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is
not attached via a nitrogen atom;

R?1is independently, at each occurrence, -H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R is independently, at each occurrence, —-H, -D,—C1-Cealkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more ~OH, halogen, -NO2, oxo, -CN, —R>, ~OR’ -NR°R¢, —SR?,
~S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR’R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R®,
~NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or heteroaryl;

R? is —C1-Csalkyl or a 3- to 12-membered monocyclic or polycyclic heterocycle,
wherein each alkyl or heterocycle is optionally substituted with one or more —C1-Cesalkyl,

—OH, or —-NHz; or

104
SUBSTITUTE SHEET (RULE 26)



WO 2018/136264 PCT/US2018/013018

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, —OH, or -NHz;

R*is —H, -D, or —C1-Csalkyl, wherein each alkyl is optionally substituted with one or
more —OH, —NH2, halogen, or oxo; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to 12-
membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted with
0XO0;

R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to 12-
membered heterocycle, -OR’, —SR” halogen, -NR'R® —NO», or -CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.
[00297] Embodiment I-2. The compound of Embodiment I-1, wherein A is a 5- to 12-
membered monocyclic or polycyclic cycloalkyl.

[00298] Embodiment I-3. The compound of Embodiment I-1, wherein A is a monocyclic

or polycyclic heterocycloalkyl.

[00299] Embodiment I-4. The compound of Embodiment I-1, wherein A is monocyclic or
polycyclic aryl.

[00300] Embodiment I-5. The compound of Embodiment I-1, wherein A is monocyclic or
polycyclic heteroaryl.

[00301] Embodiment I-6. The compound of any one of Embodiments I-1 to I-5, wherein
Y'!is S

[00302] Embodiment I-7. The compound of any one of Embodiments I-1 to I-5, wherein
Y'is a direct bond.
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[00303] Embodiment I-8. The compound of any one of Embodiments I-1 to I-7, wherein
Y?is —-NR*-.

[00304] Embodiment I-9. The compound of any one of Embodiments I-1 to I-7, wherein
Y? is (CR*)m—.

[00305] Embodiment I-10. The compound of any one of Embodiments I-1 to I-7, wherein
Y? is ~C(O)-.

[00306] Embodiment I-11. The compound of any one of Embodiments I-1 to I-7, wherein
Y?is -C(R¥)2NH- or -(CR*)mO-.

[00307] Embodiment I-12. The compound of any one of Embodiments I-1 to I-7, wherein
Y? is =C(O)N(R*)-, —N(R*C(0)-, —=S(0)2N(R?)—, -N(R)S(0)2—, -N(R*C(S)-, or
—C(S)N(R?)-.

[00308] Embodiment I-13. The compound of any one of Embodiments I-1 to I-7, wherein
Y? is -N(R*)C(O)N(R?)—, -N(R)C(S)N(R?)—, ~OC(O)N(R?*)—, -N(R*C(0)O-, or
—C(O)N(RHO-.

[00309] Embodiment I-14. The compound of any one of Embodiments I-1 to I-7, wherein
Y? is ~C(0)0-, ~OC(0)~, or —OC(0)O-.

[00310] Embodiment I-15. The compound of any one of Embodiments I-1 to I-14, wherein
R?is -OR®.

[00311] Embodiment I-16. The compound of any one of Embodiments I-1 to I-14, wherein
R? is —C1-Cealkyl.

[00312] Embodiment I-17. The compound of any one of Embodiments I-1 to I-14, wherein
R?is -CN.

[00313] Embodiment I-18. The compound of any one of Embodiments I-1 to I-14, wherein
R? is ~C2-Cealkenyl.

[00314] Embodiment I-19. The compound of any one of Embodiments I-1 to I-14, wherein
R? is ~C4-Cscycloalkenyl.

[00315] Embodiment I-20. The compound of any one of Embodiments I-1 to I-14, wherein
R? is —C2-Cealkynyl.

[00316] Embodiment I-21. The compound of any one of Embodiments I-1 to I-14, wherein
R? is —~C3-Cscycloalkyl.
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[00317] Embodiment I-22. The compound of any one of Embodiments I-1 to I-14, wherein
R? is aryl.
[00318] Embodiment I-23. The compound of any one of Embodiments I-1 to I-14, wherein

R? is heterocyclyl containing 1-5 heteroatoms selected from the group consisting of N, S, P,

and O.

[00319] Embodiment I-24. The compound of any one of Embodiments I-1 to I-14, wherein
R? is heteroaryl containing 1-5 heteroatoms selected from the group consisting of N, S, P, and

O.

[00320] Embodiment I-25. The compound of any one of Embodiments I-1 to [-24, wherein
R?*is —H.

[00321] Embodiment I-26. The compound of any one of Embodiments I-1 to [-24, wherein
R?*is ~OH.

[00322] Embodiment I-27. The compound of any one of Embodiments I-1 to [-24, wherein
R?1is —C3-Cscycloalkyl.

[00323] Embodiment I-28. The compound of any one of Embodiments I-1 to [-24, wherein
R?1s —C1-Cealkyl.

[00324] Embodiment I-29. The compound of any one of Embodiments I-1 to [-28, wherein
Ris -H.

[00325] Embodiment I-30. The compound of any one of Embodiments I-1 to [-28, wherein

R’is an optionally substituted C1-Cs alkyl.

[00326] Embodiment I-31. The compound of any one of Embodiments I-1 to [-28, wherein
RPis an optionally substituted —C3-Cscycloalkyl.

[00327] Embodiment I-32. The compound of any one of Embodiments I-1 to [-28, wherein
R’is an optionally substituted —C2-Csalkeny].

[00328] Embodiment I-33. The compound of any one of Embodiments I-1 to [-28, wherein
RPis heterocyclyl containing 1-5 heteroatoms selected from the group consisting of N, S, P,

and O.

[00329] Embodiment I-34. The compound of any one of Embodiments I-1 to [-33,
wherein R? is an optionally substituted —C1-Csalky].
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[00330] Embodiment I-35. The compound of any one of Embodiments I-1 to I-33, wherein

R’ is an optionally substituted 3- to 12-membered monocyclic or polycyclic heterocycle.

[00331] Embodiment I-36. The compound of any one of Embodiments I-1 to I-33, wherein

R’ is an optionally substituted 3- to 12-membered monocyclic heterocycle.

[00332] Embodiment I-37. The compound of any one of Embodiments I-1 to I-33, wherein

R’ is an optionally substituted 5- to 12-membered polycyclic heterocycle.

[00333] Embodiment I-38. The compound of any one of Embodiments I-1 to I-33, wherein
R? and R? together with the atom to which they are attached combine to form an optionally

substituted 3- to 12-membered monocyclic heterocycle.

[00334] Embodiment I-39. The compound of any one of Embodiments I-1 to I-33, wherein
R? and R? together with the atoms to which they are attached combine to form an optionally

substituted 3- to 12-membered polycyclic heterocycle.

[00335] Embodiment I-40. The compound of any one of Embodiments I-1 to I-33, wherein
R? and R? together with the atoms to which they are attached combine to form an optionally

substituted 5- to 12-membered spiroheterocycle.

[00336] Embodiment I-41. The compound of any one of Embodiments I-1 to [-24 or I-29
to I-37, wherein R* and R* together with the atom to which they are attached combine to form

an optionally substituted monocyclic or polycyclic 3- to 12-membered cycloalkyl.

[00337] Embodiment I-42. The compound of any one of Embodiments I-1 to [-24 or I-29
to I-37, wherein R? and R* together with the atom to which they are attached combine to form

an optionally substituted monocyclic or polycyclic 3- to 12-membered heterocycle.

[00338] Embodiment I-43. A compound of the Formula I-A:

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof, wherein:

Ais aryl;
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Y!is —S— or a direct bond,

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—NRHC(0)-, =S(0)2N(RH)—, -N(RHS(0)2—, -N(RH)C(O)N(R?)—, -N(RH)C(S)N(R?)-,
—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety is bound to R?;

R!is independently, at each occurrence, —H, D, —C1-Csalkyl, ~C2-Cesalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
—SR’, —S(0)2NRR®, —S(0)2R®, -NR’S(0)2NR’R®, -NR>S(0)2R®, ~S(O)NRR®, —-S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, halogen,
~NOz, oxo, -CN, —R’, -OR®, -NR°R® —SR’, ~S(0)2NR’R®, —S(0)2R’, -NR’S(0)2NR’R’,
—NR’S(0)2R®, —S(O)NR’RS, —~S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or
heteroaryl;

R? is “OR?, —CN, —C1-Csalkyl, —C2-Csalkenyl, —C4-Cscycloalkenyl,

—C2-Cealkynyl, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected
from the group consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O; wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
with one or more ~OH, halogen, -NOz, oxo, —-CN, —R> —~OR’ ~NR°R¢, —SR> —S(0):NR°R®,
~S(0)2R’, -NR’S(0)2NR°R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R’, -NR’S(O)NR°R®,
—NR’S(O)RS, heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is
not attached via a nitrogen atom;

R?is independently, at each occurrence, —H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R’is independently, at each occurrence, —H, -D,—C1-Csalkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more —OH, halogen, —-NO2, oxo, -CN, —R°>, -OR’, -NR’R®, —SR°,
—S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR°R®, -NR>S(0)2R®, —S(O)NR’RS, —~S(O)R?,
~NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or heteroaryl;
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R? is —C1-Csalkyl or a 3- to 12-membered monocyclic or polycyclic heterocycle,
wherein each alkyl or heterocycle is optionally substituted with one or more —C1-Cesalkyl,
—OH, or —-NHz; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, —OH, or -NHz;

R*is —H, -D, or —C1-Csalkyl, wherein each alkyl is optionally substituted with one or
more —OH, —NH2, halogen, or oxo; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to 12-
membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted with
0XO0;

R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to 12-
membered heterocycle, -OR’, —SR’, halogen, -NR’R® ~NO3, or —-CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.

[00339] Embodiment I-44. A compound of the Formula I-B:

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof, wherein:

A is heteroaryl;

Y!is —S— or a direct bond,

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—NRHC(0)-, =S(0)2N(RY—, -N(RHS(0)2—, -N(RHC(O)N(R?)—, -N(RHC(S)N(R-,
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—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety is bound to R?;

R!is independently, at each occurrence, —H, —D, —C1-Csalkyl, —C2-Csalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
—SR’, —S(0)2NRR®, —S(0)2R®, -NR’S(0)2NR’R®, -NR>S(0)2R®, ~S(O)NRR®, —-S(O)R”,
~NR3S(O)NR’R® ~NR’S(O)RS, -C(O)R’, or -CO2R>, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, halogen,
~NOz, oxo, -CN, —R’, -OR®, -NR°R® —SR’, ~S(0)2NR’R®, —S(0)2R’, -NR’S(0)2NR’R’,
—NR’S(0)2R®, —S(O)NR’RS, —~S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or
heteroaryl;

R?is —OR®, —CN, —C1-Csalkyl, —C2-Csalkenyl, —C4-Cscycloalkenyl,

—C2-Cealkynyl, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected
from the group consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O; wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
with one or more —OH, halogen, -NO2, oxo, -CN, —R°>, -OR’, -NR’R® —SR’ —S(0)NR’R®,
~S(0)2R’, -NR’S(0)2NR°R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R’, -NR’S(O)NR°R®,
—NR’S(O)RS, heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is
not attached via a nitrogen atom;

R?1is independently, at each occurrence, -H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R is independently, at each occurrence, —-H, -D,—C1-Cealkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more ~OH, halogen, -NO2, oxo, -CN, —R>, ~OR’ -NR°R¢, —SR?,
~S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR’R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R®,
~NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or heteroaryl;

R? is —C1-Csalkyl or a 3- to 12-membered monocyclic or polycyclic heterocycle,
wherein each alkyl or heterocycle is optionally substituted with one or more —C1-Cesalkyl,

—OH, or —-NHz; or
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R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, —OH, or -NHz;

R*is —H, -D, or —C1-Csalkyl, wherein each alkyl is optionally substituted with one or
more —OH, —NH2, halogen, or oxo; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to 12-
membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted with
0XO0;

R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to 12-
membered heterocycle, -OR’, —SR” halogen, -NR'R® —NO», or -CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.

[00340] Embodiment I-45. A compound of the Formula II:

R2
SN
RY; I \
N _~ Y2_R
R4
II

2

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—NRHC(0)-, =S(0)2N(RY—, -N(RHS(0)2—, -N(RHC(O)N(R?)—, -N(RHC(S)N(R-,
—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
~C(S)N(R?-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety is bound to R?;
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R!is independently, at each occurrence, —H, —D, —C1-Csalkyl, —C2-Csalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
—SR®, =S(0)2NR°R®, -S(0)2R>, -NR’S(0)2NR°R®, -NR’S(0)2R®, —S(O)NR’R®, —~S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, halogen,
~NOz, oxo, -CN, —R’, -OR®, -NR°R® —SR’, ~S(0)2NR’R®, —S(0)2R’, -NR’S(0)2NR’R’,
~NR3S(0)2R¢, —S(O)NR RS, —-S(O)R>, -NR>S(O)NRRE, -NRS(O)R®, heterocycle, aryl, or
heteroaryl;

R?is —OR®, —CN, —C1-Csalkyl, —C2-Csalkenyl, —C4-Cscycloalkenyl,

—C2-Cealkynyl, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected
from the group consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O; wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
with one or more —OH, halogen, -NO2, oxo, -CN, —R°>, -OR’, -NR’R® —SR’ —S(0)NR’R®,
—S(0)2R%, -NR’S(0)2NR’R®, -NR’S(0)2R®, —S(O)NR’R, —~S(O)R’, -NR>S(O)NR’RS,
—NR’S(O)RS, heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is
not attached via a nitrogen atom;

R?1is independently, at each occurrence, -H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R is independently, at each occurrence, —-H, -D,—C1-Cealkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more —OH, halogen, —-NO2, oxo, -CN, —R°>, -OR’, -NR’R®, —SR°,
~S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR’R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R®,
~NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or heteroaryl;

R? is ~C1-Csalkyl or a 3- to 12-membered monocyclic or polycyclic heterocycle,
wherein each alkyl or heterocycle is optionally substituted with one or more —C1-Cesalkyl,
—OH, or —-NHz; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or

spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, -OH, or —-NHa;
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R*is —H, -D, or —C1-Csalkyl, wherein each alkyl is optionally substituted with one or
more —OH, —NH2, halogen, or oxo; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to 12-
membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted with
0XO0;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —-C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to 12-
membered heterocycle, -OR’, —SR” halogen, -NR'R® —NO», or -CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.

[00341] Embodiment I-46. The compound Embodiment 1-45, where the compound is of

the Formula IT-A:
R2
SN
RY; I \
N _~ N,R
R4 Flaa
II-A

2

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof.

[00342] Embodiment I-47. The compound of Embodiment I-46, where the compound is of
the Formula ITI-A1:
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or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer

thereof, wherein:

B forms a 3- to 12-membered monocyclic or polycyclic heterocycle or a 5- to 12-
membered spiroheterocycle along with the nitrogen atom to which it is attached, wherein the

heterocycle or spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, —OH,
or —-NHa.

[00343] Embodiment I-48. The compound of Embodiment I-46, wherein the compound is
of the Formula I1-A2:

R2

S
AN
(RU;@/ |
N A NH,

N
R4
1I-A2

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof.

[00344] Embodiment I-49. The compound of Embodiment I-46, wherein the compound is
of the Formula I1-A3:

R2
1 ° \
(R); N|
7 N
R4 NH»
1-A3 CHs

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof.

[00345] Embodiment I-50. The compound of Embodiment I-45, wherein the compound is
of the Formula II-B:

115
SUBSTITUTE SHEET (RULE 26)



WO 2018/136264 PCT/US2018/013018

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof.

[00346] Embodiment I-51. The compound of Embodiment I-50, wherein the compound is

of the Formula II-B1:
R2
SN
(R'); NI P
R

II-B1

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer

thereof, wherein:

B forms a 3- to 12-membered monocyclic or polycyclic heterocycle or a 5- to 12-
membered spiroheterocycle along with the carbon atom to which it is attached, wherein the
heterocycle or spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, —OH,

or —-NHa.

[00347] Embodiment I-52. The compound of Embodiment I-50, wherein the compound is
of the Formula I1-B2:

R2

S
1 | N
R} H
N A N

4
B2 R

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer

thereof.
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[00348] Embodiment I-53. The compound of Embodiment I-50, wherein the compound is
of the Formula I1-B3:

R2
S
R") | = H
n N / N
R4

11-B3 5H

2

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer

thereof.

[00349] Embodiment I-54. The compound of Embodiment I-50, wherein the compound is
of the Formula I1-B4:

2T

R2
S
A
(R’ )r@/ |
N A
R4

I1-B4 CHj

NH,

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer

thereof.

[00350] Embodiment I-55. The compound of Embodiment I-50, wherein the compound is
of the Formula II-B5:

2T

R2
SN
(R"); I
N A
R4
1I-B5

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer

thereof.
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[00351] Embodiment I-56. The compound of Embodiment I-50, wherein the compound is
of the Formula II-B6:

R2

1 ° | N

(RY); N o NH,
R4

1I-B6

2

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof.

[00352] Embodiment I-57. The compound of Embodiment I-45, wherein the compound is
of the Formula II-C:

R2
S
AN
"
7 C
Re 2

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer

thereof, wherein:

B forms a 3- to 12-membered monocyclic or polycyclic heterocycle, wherein the

heterocycle or spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, —OH,
or —-NH2

[00353] Embodiment I-58. The compound of Embodiment I-57, wherein the compound is
of the Formula II-C1:

R2
CHs
s
x NH
(R); I 2
Nz C,N
4 Ha
nci R
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or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof.

[00354] Embodiment I-59. The compound of Embodiment I-57, wherein the compound is
of the Formula II-D:

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer

thereof, wherein:

B forms a 3- to 12-membered monocyclic or polycyclic heterocycle, wherein the

heterocycle or spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, —OH,
or -NHa.

[00355] Embodiment I-60. The compound of Embodiment I-57, wherein the compound is
of the Formula II-D1:

R2
CH;
)
1 N NH,
(R"): I
N _# N
R* O

II-D1

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof.

[00356] Embodiment I-61. The compound of Embodiment I-45, wherein the compound is
of the Formula II-E:
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R2

S
x
(R1)n‘@/ |
N _A__0

4
I-E R* HN

~

0O
|

R3

2

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof.

[00357] Embodiment I-62. The compound of Embodiment I-45, wherein the compound is

of the Formula II-F:

R2
SN X
(R); I
N A
4
nr R

0O
|

R3

2

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof.

[00358] Embodiment I-63. The compound of Embodiment I-45, wherein the compound is

of the Formula II-G:

II-G

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof, wherein R? is aryl or heteroaryl.

[00359] Embodiment I-64. A compound of the Formula III:
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or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—NRHC(0)-, =S(0)2N(RY—, -N(RHS(0)2—, -N(RHC(O)N(R?)—, -N(RHC(S)N(R-,
—C(0)0O—-, —0OC(0)—, —OC(O)N(R¥—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety is bound to R?;

R!is independently, at each occurrence, —H, —D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, -NO2z, -CN, ~NR°RS,
—SR’, —S(0)2NRR®, —S(0)2R®, -NR’S(0)2NR’R®, -NR>S(0)2R®, ~S(O)NRR®, —-S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, halogen,
~NO3, oxo, —-CN, —R® ~OR?, -NR°R¢, —=SR’, —~S(0)2NR’R®, —S(0)2R’, -NR’S(0)2NR’RS,
—NR’S(0)2R®, —S(O)NR’RS, —~S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or
heteroaryl;

R?is —OR®, —CN, —C1-Csalkyl, —C2-Csalkenyl, —C4-Cscycloalkenyl,

—C2-Cealkynyl, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected
from the group consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O; wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
with one or more ~OH, halogen, -NOz, oxo, —-CN, —R> —~OR’ ~NR°R¢, —SR> —S(0):NR°R®,
~S(0)2R’, -NR’S(0)2NR°R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R’, -NR’S(O)NR°R®,
—NR’S(O)RS, heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is
not attached via a nitrogen atom;

R?is independently, at each occurrence, —H, -D, —OH, —C3-Cscycloalkyl, or —Ci-

Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
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wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R’is independently, at each occurrence, —H, -D,—C1-Csalkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more —OH, halogen, —-NO2, oxo, -CN, —R°>, -OR’, -NR’R®, —SR°,
—S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR°R®, -NR>S(0)2R®, —S(O)NR’RS, —~S(O)R?,
~NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or heteroaryl;

R? is —C1-Csalkyl or a 3- to 12-membered monocyclic or polycyclic heterocycle,
wherein each alkyl or heterocycle is optionally substituted with one or more —C1-Cesalkyl,
—OH, or —-NHz; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, -OH, or —-NHa;

R*is —H, -D, or —C1-Csalkyl, wherein each alkyl is optionally substituted with one or
more —OH, —NH2, halogen, or oxo; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to 12-
membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted with
0XO0;

R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to 12-
membered heterocycle, -OR’, —SR” halogen, -NR'R® —NO», or -CN;

R’ and R® are independently, at each occurrence, —H, —-D, —C1-Csalkyl, —~C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.

[00360] Embodiment I-65. The compound of Embodiment I-64, wherein the compound is
of the Formula III-A:
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R2
R,
| N
N _R3
7 N
R4 Ia
II1-A

2

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof.
[00361] Embodiment I-66. The compound of Embodiment I-65, wherein the compound is
of the Formula III-A1:

R2

| X

N A
N B
M-Al  R¢

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer

thereof, wherein

B forms a 3- to 12-membered monocyclic or polycyclic heterocycle or a 5- to 12-
membered spiroheterocycle along with the nitrogen atom to which it is attached, wherein the
heterocycle or spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, —OH,

or —-NHa.

[00362] Embodiment I-67. The compound of Embodiment I-65, wherein the compound is
of the Formula III-A2:

N A NH,

2

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof.
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[00363] Embodiment I-68. The compound of Embodiment I-65, wherein the compound is
of the Formula I1I-A3:

R2
(R )=
SN
N
= N
m-a3 ® e
CH,

2

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof.

[00364] Embodiment I-69. A compound selected from the group consisting of

oy,
TR

CHs
cl S
Cl NN NH,
R)
OH

Cl CH,
pegsw
N ANy NH,
R

124
SUBSTITUTE SHEET (RULE 26)



WO 2018/136264 PCT/US2018/013018

CHs
cl N
NN NH,
ij)
OH
cl X
N N NH,
| |ij)
OH
S A
N
cl NN
& NH,
CHs , and
OH
S A
ol N NH,
R)
Cl

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer

thereof.

[00365] Embodiment I-70. A pharmaceutical composition comprising a compound of any

one of Embodiments I-1 to I-69 and a pharmaceutically acceptable carrier.

[00366] Embodiment I-71. A method of treating a disease associated with SHP2
modulation in a subject in need thereof, comprising administering to the subject an effective

amount of a compound of any one of Embodiments I-1 to 1-69.

[00367] Embodiment I-72. The method of Embodiment I-71, wherein the disease is
selected from Noonan Syndrome, Leopard Syndrome, juvenile myelomonocytic leukemias,

neuroblastoma, melanoma, acute myeloid leukemia and cancers of the breast, lung and colon.

[00368] Embodiment I-73. A compound of any one of Embodiments I-1 to I-69 for use in

treating or preventing a disease associated with SHP2 modulation.
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[00369] Embodiment I-74. Use of a compound of any one of Embodiments I-1 to I-69 in
the manufacture of a medicament for treating or preventing a disease associated with SHP2

modulation.

[00370] Embodiment I-75. A compound of the Formula I-X:

I-X

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y!is —S— or a direct bond,

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—N(RHC(0)—, =S(0)2N(RH—, -N(RHS(0)2—, -N(RHC(O)N(R?)—, -N(RHC(S)N(R?)—,
—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety, as drawn, is bound to R?;

R!is independently, at each occurrence, —H, D, —C1-Csalkyl, ~C2-Cesalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
—SR’, —S(0)2NRR®, —S(0)2R®, -NR’S(0)2NR’R®, -NR>S(0)2R®, ~S(O)NRR®, —-S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, halogen,
~NOz, oxo, -CN, —R’, -OR®, -NR°R® —SR’, ~S(0)2NR’R®, —S(0)2R’, -NR’S(0)2NR’R’,
—NR’S(0)2R®, —S(O)NR’RS, —~S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or
heteroaryl;

R? is “OR?, —CN, —C1-Csalkyl, —C2-Csalkenyl, —C4-Cscycloalkenyl,

—C2-Cealkynyl, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected
from the group consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O; wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
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with one or more —OH, halogen, -NO2, oxo, -CN, —R°>, -OR’, -NR’R® —SR’ —S(0)NR’R®,
~S(0)2R’, -NR’S(0)2NR°R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R’, -NR’S(O)NR°R®,
~NR3S(O)RS, heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is
not attached via a nitrogen atom;

R?1is independently, at each occurrence, -H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R is independently, at each occurrence, —-H, -D,—C1-Cealkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more —OH, halogen, —-NO2, oxo, -CN, —R°>, -OR’, -NR’R®, —SR°,
~S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR’R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R®,
~NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or heteroaryl;

R? is —H, —C1-Csalkyl, or a 3- to 12-membered monocyclic or polycyclic heterocycle,
wherein each alkyl or heterocycle is optionally substituted with one or more —C1-Cesalkyl,
—OH, or —-NHz; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Csalkyl, -OH, or —-NHa;

R*is -H, -D, ~C1-Csalkyl, -NH-NHR® -NH-OR’ -O-NR°R®, -NHR?, -OR”,
-NHC(O)R’, -NHC(O)NHR’, -NHS(O)2R®, -NHS(0):NHR?®, -S(0)20H, -C(O)OR?,
—~C(O)NR’R, —S(0):NR’RS, C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O, or heteroaryl containing 1-5
heteroatoms selected from the group consisting of N, S, P, and O, wherein each alkyl,
cycloalkyl, or heterocyclyl is optionally substituted with one or more —OH, -NH3, halogen, or
ox0; wherein each aryl or heteroaryl is optionally substituted with one or more —OH, —NHbz,
or halogen; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to 12-
membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted with

oxo; wherein the heterocycle optionally comprises —S(O)2— in the heterocycle;
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R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to 12-
membered heterocycle, -OR’, —SR’, halogen, -NR’R® ~NO3, or —-CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

1,2, 3,4, 50r6; and

2 2 2 2 2

m is independently, at each occurrence
n is independently, at each occurrence, 0, 1,2,3,4,5,6,7,8,9, or 10.

2 2 2 2 2 2 2 2 2 2 2

[00371] Embodiment I-76. A compound of the Formula I-Y:

R2

Y']
A
(R*)r@/ | ,
N / fR

Y2
R4
I-Y

2

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y!is —S— or a direct bond;

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—NRHC(0)-, =S(0)2N(RY—, -N(RHS(0)2—, -N(RHC(O)N(R?)—, -N(RHC(S)N(R-,
—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
~C(S)N(R?-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety, as drawn, is bound to R?;

R!is independently, at each occurrence, —H, —D, —C1-Csalkyl, —C2-Csalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
—SR®, =S(0)2NR°R®, -S(0)2R>, -NR’S(0)2NR°R®, -NR’S(0)2R®, —S(O)NR’R®, —~S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, halogen,
~NOz, oxo, -CN, —R’, -OR®, -NR°R® —SR’, ~S(0)2NR’R®, —S(0)2R’, -NR’S(0)2NR’R’,
~NR3S(0)2R¢, —S(O)NR RS, —-S(O)R>, -NR>S(O)NRRE, -NRS(O)R®, heterocycle, aryl, or
heteroaryl;
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R?is —OR®, —CN, —C1-Csalkyl, —C2-Csalkenyl, —C4-Cscycloalkenyl,

—C2-Cealkynyl, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected
from the group consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O; wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
with one or more —OH, halogen, -NO2, oxo, -CN, —R°>, -OR’, -NR’R® —SR’ —S(0)NR’R®,
—S(0)2R%, -NR’S(0)2NR’R®, -NR’S(0)2R®, —S(O)NR’R, —~S(O)R’, -NR>S(O)NR’RS,
—NR’S(O)RS, heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is
not attached via a nitrogen atom;

R?1is independently, at each occurrence, -H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R is independently, at each occurrence, —-H, -D,—C1-Cealkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more —OH, halogen, —-NO2, oxo, -CN, —R°>, -OR’, -NR’R®, —SR°,
~S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR’R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R®,
~NR’S(O)NR’R®, -NR’S(O)R®, heterocycle, aryl, heteroaryl, -(CH2).OH, -C1-Csalkyl, -CF3,
-CHF3, or —-CHzF;

R? is —H, —C1-Csalkyl, a 3- to 12-membered monocyclic or polycyclic heterocycle,
C3-Cscycloalkyl, or (CH2)a-R®, wherein each alkyl, heterocycle, or cycloalkyl is optionally
substituted with one or more —C1-Cealkyl, -OH, -NHa, -OR®, -NHR®, -(CH2).OH,
heterocyclyl, or spiroheterocyclyl; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Cealkyl, —OH, -NH2>,
heteroaryl, heterocyclyl, -(CH2)aNH2, -COOR®, -CONHR®, -CONH(CH2).COOR?,
-NHCOOR?, -CF3, -CHF>, or -CH>F;

R*is -H, -D, ~C1-Csalkyl, -NH-NHR® -NH-OR’ -O-NR°R® -NHR®,

-OR’, -NHC(O)R®, -NHC(O)NHR?, -NHS(O)2R°, -NHS(0):NHR?, -S(0)20H, -C(O)OR”,
-NH(CH2):OH, -C(O)NH(CH2).OH, -C(O)NH(CH2):R?, -C(O)R®, NH2, -OH, -CN,
—~C(O)NR’R, —S(0):NR’RS, C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms

selected from the group consisting of N, S, P, and O, or heteroaryl containing 1-5
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heteroatoms selected from the group consisting of N, S, P, and O, wherein each alkyl,
cycloalkyl, or heterocyclyl is optionally substituted with one or more —OH, -NH3, halogen, or
ox0; wherein each aryl or heteroaryl is optionally substituted with one or more —OH, —NHbz,
or halogen; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to 12-
membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted with
oxo; wherein the heterocycle optionally comprises —S(O)2— in the heterocycle;

R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to 12-
membered heterocycle, -OR’, —SR’, halogen, -NR’R® ~NO3, or —-CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

1,2, 3,4, 50r6; and

2 2 2 2 2

m is independently, at each occurrence

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7,8,9, or 10.

2 2 2 2 2 2 2 2 2 2 2

[00372] Embodiment I-77. A compound of the Formula I-Z:

R2

Y']
(R") | S
" N ..R®

Y2
R4
1-Z

2

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y!is —S—, a direct bond, -NH-, —S(O)2-, —~S(0)2-NH-, ~C(=CH2)-, -CH-, or -S(O)-;

Y?is -NR*, -(CR*)m—, —C(0)—, ~C(R*}2NH-, -(CR*)mO—, —-C(O)N(R?)-,
—N(R*C(0)—, =S(0)2N(R?)—, -N(RHS(0)2—, -N(RHC(O)N(R?)—, -N(RHC(S)N(R¥)—,
—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
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—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety, as drawn, is bound to R?;

R!is independently, at each occurrence, —H, D, —C1-Csalkyl, ~C2-Cesalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
—SR’, —S(0)2NRR®, —S(0)2R®, -NR’S(0)2NR’R®, -NR>S(0)2R®, ~S(O)NRR®, —-S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, halogen,
~NOz, oxo, -CN, —R’, -OR®, -NR°R® —SR’, ~S(0)2NR’R®, —S(0)2R’, -NR’S(0)2NR’R’,
—NR’S(0)2R®, —S(O)NR’RS, —~S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or
heteroaryl;

R? is “OR?, —CN, —C1-Csalkyl, —C2-Csalkenyl, —C4-Cscycloalkenyl,

—C2-Csalkynyl, -NHz, halogen, -C(O)OR®, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-
5 heteroatoms selected from the group consisting of N, S, P, and O, or heteroaryl containing
1-5 heteroatoms selected from the group consisting of N, S, P, and O; wherein each alkyl,
alkenyl, cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more —OH, halogen, —-NO2, oxo, -CN, —R°>, -OR’, -NR’R®, —SR°,
~S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR’R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R®,
~NR’S(O)NR’R®, -NR’S(O)R®, heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl
or heteroaryl is not attached via a nitrogen atom;

R?is independently, at each occurrence, —H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R’is independently, at each occurrence, —H, -D,—C1-Csalkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more —OH, halogen, —-NO2, oxo, -CN, —R°>, -OR’, -NR’R®, —SR°,
—S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR°R®, -NR>S(0)2R®, —S(O)NR’RS, —~S(O)R?,
~NR’S(O)NR’R®, -NR’S(O)R®, heterocycle, aryl, heteroaryl, -(CH2).OH, -C1-Csalkyl, -CF3,
-CHF3, or —-CHzF;

R? is —H, —C1-Csalkyl, a 3- to 12-membered monocyclic or polycyclic heterocycle,
Cs-Cscycloalkyl, or ((CH2)a-R®, wherein each alkyl, heterocycle, or cycloalkyl is optionally
substituted with one or more —C1-Cealkyl, -OH, -NHa, -OR®, -NHR®, -(CH2).OH,

heterocyclyl, or spiroheterocyclyl; or
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R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Cealkyl, —OH, -NH2>,
heteroaryl, heterocyclyl, -(CH2)aNH2, -COOR®, -CONHR®, -CONH(CH2).COOR®,
-NHCOOR?, -CF3, -CHF>, or -CH>F;

R*is -H, -D, ~C1-Csalkyl, -NH-NHR® -NH-OR’ -O-NR°R® -NHR®,

-OR’ -NHC(O)R®, -NHC(O)NHR?’, -NHS(0)2R?, -NHS(0)2NHR?, -S(0)20H, -C(O)OR?,
-NH(CH2).OH, -C(O)NH(CH2).OH, -C(O)NH(CH2):R®, -C(O)R®, NH2, -OH, -CN,
—~C(O)NR’R, —S(0):NR’RS, C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O, or heteroaryl containing 1-5
heteroatoms selected from the group consisting of N, S, P, and O, wherein each alkyl,
cycloalkyl, or heterocyclyl is optionally substituted with one or more —OH, -NH3, halogen, or
ox0; wherein each aryl or heteroaryl is optionally substituted with one or more —OH, —NHbz,
or halogen; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to 12-
membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted with
oxo; wherein the heterocycle optionally comprises —S(O)2— in the heterocycle;

R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to 12-
membered heterocycle, -OR’, —SR” halogen, -NR'R® —NO», or -CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.

[00373] Some embodiments of this disclosure are Embodiment II, as follows:

[00374] Embodiment II-1. A compound of Formula I-Y1:
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I-Y1

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y!is —S— or a direct bond,

Y?is -NR*, -(CR*)m—, —C(0)—, ~C(R*}2NH-, -(CR*)mO—, —-C(O)N(R?)-,
—NRHC(0)-, =S(0)2N(RY—, -N(RHS(0)2—, -N(RHC(O)N(R?)—, -N(RHC(S)N(R-,
—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety, as drawn, is bound to R?;

R!is independently, at each occurrence, —H, D, —C1-Csalkyl, ~C2-Cesalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
—SR’, —S(0)2NRR®, —S(0)2R®, -NR’S(0)2NR’R®, -NR>S(0)2R®, ~S(O)NRR®, —-S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, —NOa»,
oxo, -CN, -OR’, -NR’R®, —SR’ —S(0)2NR’R®, —-S(0)2R’, -NR’S(0)NR’R®, ~NR’S(0)2R°®,
—S(O)NR’RE, —S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or heteroaryl;

R? is -OH, —-CN, —C1-Csalkyl, —C2-Csalkenyl, —C4-Cscycloalkenyl,

—C2-Cealkynyl, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected
from the group consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O; wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, or heteroaryl is optionally substituted with
one or more —OH, halogen, —-NOz, oxo, -CN, —R>, -OR>, -NR°R¢, —SR> —S(0)2:NR’R®,
~S(0)2R’, -NR’S(0)2NR°R®, -NR’S(0)2R®, ~S(O)NR’R®, —~S(O)R’, -NR’S(O)NR°R®,
—NR’S(O)RS, heterocycle, aryl, or heteroaryl; and wherein the heterocyclyl or heteroaryl is
not attached via a nitrogen atom;

R?is independently, at each occurrence, —H, -D, —OH, —C3-Cscycloalkyl, or —Ci-

Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
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wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R’is independently, at each occurrence, —H, -D,—C1-Csalkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more —OH, halogen, —-NO2, oxo, -CN, —R°>, -OR’, -NR’R®, —SR°,
—S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR°R®, -NR>S(0)2R®, —S(O)NR’RS, —~S(O)R?,
~NR’S(O)NR’R®, -NR’S(O)R®, heterocycle, aryl, heteroaryl, -(CH2).OH, -C1-Csalkyl, -CF3,
-CHF3, or —-CHzF;

R? is —H, —C1-Csalkyl, a 3- to 12-membered monocyclic or polycyclic heterocycle,
-C3-Cscycloalkyl, or -(CH2)a-R®, wherein each alkyl, heterocycle, or cycloalkyl is optionally
substituted with one or more —C1-Cealkyl, -OH, -NHa, -OR®, -NHR®, -(CH2).OH,
heterocyclyl, or spiroheterocyclyl; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Cealkyl, —OH, -NH2>,
heteroaryl, heterocyclyl, -(CH2)aNH2, -COOR®, -CONHR®, -CONH(CH2).COOR®,
-NHCOOR?, -CF3, -CHF>, or -CH>F;

R*is -H, -D, ~C1-Csalkyl, -NH-NHR® -NH-OR’ -O-NR°R® -NHC(O)R’,
-NHC(O)NHR?®, -NHS(0)2R’, -NHS(0):NHR?, -S(0)20H, -C(0)OR®, -NH(CH2)xOH,
-C(O)NH(CH2).OH, -C(O)NH(CH2).R®, -C(O)R?, -OH, -CN, —C(O)NR’R®, —-S(0)NR’R®,
Cs-Cscycloalkyl, aryl, or heterocyclyl containing 1-5 heteroatoms selected from the group
consisting of N, S, P, and O, wherein each alkyl, cycloalkyl, or heterocyclyl is optionally
substituted with one or more —OH, —NHa, halogen, or oxo; wherein each aryl is optionally
substituted with one or more —OH, —NH2, or halogen; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to 12-
membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted with
oxo; wherein the heterocycle optionally comprises —S(O)2— in the heterocycle;

R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to 12-
membered heterocycle, -OR’, —SR’, halogen, -NR’R® ~NO3, or —-CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
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12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;
m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.
[00375] Embodiment II-2. The compound of Embodiment II-1, wherein Y? is -NR?-.
[00376] Embodiment II-3. The compound of Embodiment II-1, wherein Y? is <(CR%)m—.

[00377] Embodiment II-4. The compound of any one of Embodiments II-1 to II-3,
wherein Y'is —S—.
[00378] Embodiment II-5. The compound of any one of Embodiments II-1 to II-3,

wherein Y' is a direct bond.

[00379] Embodiment II-6. The compound of any one of Embodiments II-1 to II-5,
wherein R? is an optionally substituted 3- to 12-membered monocyclic or polycyclic

heterocycle.

00380 Embodiment II-7. The compound of Embodiment II-6, wherein R? is an
[ I p ,

optionally substituted 3- to 12-membered monocyclic heterocycle.

[00381] Embodiment II-8. The compound of Embodiment II-6, wherein R* is an
optionally substituted 3- to 12-membered polycyclic heterocycle.

[00382] Embodiment II-9. The compound of any one of Embodiments II-1 to II-8,

wherein R?1s —H.

[00383] Embodiment II-10. The compound of any one of Embodiments II-1 to II-5,
wherein R’ and R? together with the atom to which they are attached combine to form a 3- to
12-membered monocyclic heterocycle, which is optionally substituted with one or more
—C1-Csalkyl, —OH, —NH>, heteroaryl, heterocyclyl, -(CH2)nNH2, -COOR®, -CONHR?®,
-CONH(CH2)sCOOR®, -NHCOOR?®, -CF3, -CHF2, or -CH2F.

[00384] Embodiment II-11. The compound of any one of Embodiments II-1 to II-5,
wherein R’ and R? together with the atoms to which they are attached combine to form a 3- to
12-membered polycyclic heterocycle, which is optionally substituted with one or more
—C1-Csalkyl, -OH, -NHa, heteroaryl, heterocyclyl, (CH2)aNH2, -COOR®, -CONHR®,
-CONH(CH2)sCOOR®, -NHCOOR?, -CF3, -CHF3, or -CH>F.
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[00385] Embodiment II-12. The compound of any one of Embodiments II-1 to II-5,
wherein R’ and R? together with the atoms to which they are attached combine to form a 5- to
12-membered spiroheterocycle, which is optionally substituted with one or more —Ci1-Csalkyl,
—OH, —-NHa, heteroaryl, heterocyclyl, -(CH2)aNH2, -COOR®, -CONHR?,
-CONH(CH2)sCOOR®, -NHCOOR?, -CF3, -CHF3, or -CH>F.

[00386] Embodiment II-13. The compound of Embodiment II-12, wherein R? and
R? together with the atoms to which they are attached combine to form a 10- to 12-membered
spiroheterocycle, which is optionally substituted with one or more —C1-Csalkyl, -OH, —NH>,
heteroaryl, heterocyclyl, -(CH2)aNH2, -COOR®, -CONHR®, -CONH(CH2).COOR®,
-NHCOOR?®, -CF3, -CHF, or -CH>F.

[00387] Embodiment II-14. The compound of any one of Embodiments II-10 to II-
13, wherein R®is -H.

[00388] Embodiment II-15. The compound of any one of Embodiments II-10 to II-
13, wherein RPis an optionally substituted -C1-Cealkyl.

[00389] Embodiment II-16. The compound of any one of Embodiments II-10 to II-
13, wherein RPis an optionally substituted —C3-Cscycloalkyl.

[00390] Embodiment II-17. The compound of any one of Embodiments II-10 to II-
13, wherein RPis an optionally substituted —C2-Csalkenyl.

[00391] Embodiment II-18. The compound of Embodiment I1-1 or II-2, wherein the

compound is a compound of Formula I-Y6:

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic aryl or heteroaryl;

Y!is —S—;

Y? is -NR?—; wherein the bond on the left side of Y2, as drawn, is bound to the

pyridine ring and the bond on the right side of the Y* moiety, as drawn, is bound to R?;
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R? is combined with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Cealkyl, —OH, —NH3, -CF3,
-CHF3, or —-CHzF;

R!is independently, at each occurrence, —H, —C1-Csalkyl, —OH, halogen, or -NR°R®;

R? is —C1-Csalkyl or —OH;

R*is —H, —C1-Csalkyl, ~C1-Cshaloalkyl, —~C1-Cshydroxyalkyl, -CH20OH, ~CF20H, or
—CHFOH, wherein alkyl is optionally substituted with one or more —OH, —NH2, halogen, or
0XO0; or

R’ and R° are each independently, at each occurrence, —H or —C1-Csalkyl; and

n is independently, at each occurrence, 1,2, 3,4, 5,6,7, 8,9, or 10.

[00392] Embodiment II-19. The compound of Embodiment I1-1 or II-2, wherein the

compound is a compound of Formula I-Y7:

R2

Y1
N
N / ﬂR

Y2
R4
1-Y7

2

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic aryl or heteroaryl;

Y!is a direct bond,

Y? is -NR?—; wherein the bond on the left side of Y2, as drawn, is bound to the
pyridine ring and the bond on the right side of the Y? moiety, as drawn, is bound to R¥;

R? is combined with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Cealkyl, —OH, —NH3, -CF3,
-CHF3, or —-CHzF;

R!is independently, at each occurrence, —H, —C1-Csalkyl, —OH, halogen, or -NR°R®;

R? is —C1-Csalkyl or —OH;
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R*is —H, —C1-Csalkyl, —C1-Cshaloalkyl, —C1-Cshydroxyalkyl, -CH.OH, —CF20H, or
—CHFOH, wherein alkyl is optionally substituted with one or more —OH, —NH2, halogen, or
0XO0; or

R’ and R° are each independently, at each occurrence, —H or —C1-Csalkyl; and

n is independently, at each occurrence, 1,2, 3,4, 5,6,7, 8,9, or 10.

[00393] Embodiment II-20. The compound of Embodiment I1-18 or II-19, wherein
R’ and R? together with the atom to which they are attached combine to form a 3- to 12-

membered monocyclic heterocycle, which is optionally substituted with one or more —Ci-

Cealkyl, -OH, —NHa, -CF3, -CHF2, or —-CHF.

[00394] Embodiment II-21. The compound of Embodiment I1-18 or II-19, wherein
R? and R? together with the atoms to which they are attached combine to form a 3- to 12-

membered polycyclic heterocycle, which is optionally substituted with one or more —Ci-

Cealkyl, -OH, —NHa, -CF3, -CHF2, or —-CHF.

[00395] Embodiment I1-22. The compound of Embodiment I1-18 or II-19, wherein
R? and R? together with the atoms to which they are attached combine to form a 5- to 12-

membered spiroheterocycle, which is optionally substituted with one or more —C1-Csalkyl,

—OH, —-NH23, -CF3, -CHF2, or —-CHyF.

[00396] Embodiment I1-23. The compound of Embodiment I1-22, wherein R? and
R? together with the atoms to which they are attached combine to form a 10- to 12-membered
spiroheterocycle, which is optionally substituted with one or more —C1-Csalkyl, -OH, —NH>,
-CF3, -CHF2, or —CH>F.

[00397] Embodiment II-24. The compound of any one of Embodiments II-1 to II-

17, wherein A is a monocyclic or polycyclic cycloalkyl.

[00398] Embodiment II-25. The compound of any one of Embodiments II-1 to II-

17, wherein A is a monocyclic or polycyclic heterocycloalkyl.

[00399] Embodiment II-26. The compound of any one of Embodiments II-1 to II-

23, wherein A is a monocyclic or polycyclic aryl.

[00400] Embodiment II-27. The compound of any one of Embodiments II-1 to II-

23, wherein A is a monocyclic or polycyclic heteroaryl.

[00401] Embodiment I1-28. The compound of Embodiment I11-26, wherein A is
phenyl.
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[00402] Embodiment I1-29. The compound of Embodiment 11-27, wherein A is
pyridinyl.
[00403] Embodiment II-30. The compound of any one of Embodiments II-1 to II-

29, whereinnis 1 or 2.

[00404] Embodiment II-31. The compound of any one of Embodiments II-1 to II-
30, wherein R is independently, at each occurrence, —-H, —C1-Csalkyl, halogen, or -NR°R®.

[00405] Embodiment II-32. The compound of any one of Embodiments II-1 to II-

31, wherein R is independently, at each occurrence, —H, methyl, fluoro, chloro, or -NHa.

[00406] Embodiment II-33. The compound of any one of Embodiments II-1 to II-
32, wherein R? is —OH.

[00407] Embodiment II-34. The compound of any one of Embodiments II-1 to II-
32, wherein R? is —C1-Csalkyl.

[00408] Embodiment II-35. The compound of Embodiment I1-34, wherein R? is
methyl.
[00409] Embodiment II-36. The compound of any one of Embodiments II-1 to II-

35, wherein R* is -C1-Csalkyl, which is optionally substituted with one or more -OH, —-NH>,

halogen, or oxo.

[00410] Embodiment I1-37. The compound of Embodiment II-36, wherein R* is -C1-

Coalkyl, which is substituted with one or more —OH.

[00411] Embodiment II-38. The compound of Embodiment 1I-37, wherein R* is
—CH»-OH.
[00412] Embodiment II-39. The compound of any one of Embodiments II-1 to II-

35, wherein R* is -H.

[00413] Embodiment II-40. The compound of any one of Embodiments II-1 to II-
36, wherein R* is -CF20H or -CHFOH.

[00414] Embodiment I1-41. A compound, or a pharmaceutically acceptable salt,

prodrug, solvate, hydrate, tautomer, or isomer thereof, selected from the group consisting of:
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[00415] Embodiment I1-42. A compound, or a pharmaceutically acceptable salt,

prodrug, solvate, hydrate, tautomer, or isomer thereof, selected from the group consisting of:

Example
OH
Cl
1 Cl
Cl
Cl
2
Cl | N
3 Cl Nz N
HoN
Me
Cl
4 Cl
5
6
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[00416] Embodiment I1-43.

A pharmaceutical composition comprising a compound

of any one of Embodiments II-1 to I1-42, or a pharmaceutically acceptable salt, prodrug,

solvate, hydrate, tautomer, or isomer thereof, and a pharmaceutically acceptable carrier.
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[00417] Embodiment I1-44. A method of treating a disease associated with SHP2
modulation in a subject in need thereof, comprising administering to the subject an effective
amount of a compound of any one of Embodiments II-1 to I1-42, or a pharmaceutically

acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer thereof.

[00418] Embodiment I1-45. The method of Embodiment II-44, wherein the disease
is selected from Noonan Syndrome, Leopard Syndrome, juvenile myelomonocytic leukemias,

neuroblastoma, melanoma, acute myeloid leukemia and cancers of the breast, lung and colon.

[00419] Embodiment I1-46. A compound of any one of Embodiments I1-1 to 11-42,
or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer thereof,

for use as a medicament.

[00420] Embodiment I1-47. A compound of any one of Embodiments I1-1 to 11-42,
or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer thereof,

for use in treating or preventing a disease associated with SHP2 modulation.

[00421] Embodiment I1-48. Use of a compound of any one of Embodiments II-1 to
I1-42, or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof, in the manufacture of a medicament for treating or preventing a disease associated

with SHP2 modulation.

[00422] Embodiment I1-49. A method of treating a disease associated with SHP2
modulation in a subject in need thereof, comprising administering to the subject an effective

amount of a pharmaceutical composition of Embodiment I1-43.

[00423] Embodiment II-50. The method of Embodiment I1-49, wherein the disease
is selected from Noonan Syndrome, Leopard Syndrome, juvenile myelomonocytic leukemias,

neuroblastoma, melanoma, acute myeloid leukemia and cancers of the breast, lung and colon.

[00424] Embodiment II-51. A pharmaceutical composition of Embodiment 11-43 for

use as a medicament.

[00425] Embodiment II-52. A pharmaceutical composition of Embodiment 11-43 for

use in treating or preventing a disease associated with SHP2 modulation.

[00426] Embodiment II-53. Use of a pharmaceutical composition of Embodiment
I1-43 in the manufacture of a medicament for treating or preventing a disease associated with

SHP2 modulation.
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Examples

[00427] The disclosure is further illustrated by the following examples and synthesis
examples, which are not to be construed as limiting this disclosure in scope or spirit to the
specific procedures herein described. It is to be understood that the examples are provided to
illustrate certain embodiments and that no limitation to the scope of the disclosure is intended
thereby. It is to be further understood that resort may be had to various other embodiments,
modifications, and equivalents thereof which may suggest themselves to those skilled in the
art without departing from the spirit of the present disclosure and/or scope of the appended

claims.

[00428] Definitions used in the following examples and elsewhere herein are:

CH:Cl,, DCM Methylene chloride, Dichloromethane
CH3CN, MeCN Acetonitrile

Cul Copper (I) iodide

DIPEA Diisopropylethyl amine

DMF N,N-Dimethylformamide

EtOAc Ethyl acetate

hr hour

H20 Water

HCI Hydrochloric acid

K3PO4 Potassium phosphate (tribasic)
MeOH Methanol

NaxSO4 Sodium sulfate

NMP N-methyl pyrrolidone

Pd(dppf)Cl2 [1,1'-Bis(diphenylphosphino)ferrocene]dichloropalladium(Il)
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Example 1. Synthesis of 5-[(4R)-4-amino-8-azaspiro[4.5]decan-8-y1]-2-(2,3-
dichlorophenyl)-6-(hydroxymethyl)pyridin-3-ol.

_OH
OBn Cl B
Na2003 I BnBr, K,CO4 | ¢l OH
| X —_— X S ———
No H,0,25 °c1on DMF,25 °C, 3h N' _ Pd(dppfCly, K3PO,
Br Br CH,CN, H,0,
120 °C, 2h
o)
1]
“S\|< OBn
HNQ@ ci o g
Cl NN N 7< NBS,DCM
- = s —_—
cl tBuONa,Binap,Pd,(dba)s, 25°C,1h
Br tol, 120 °C, 3h
OBn
OBn
X
Cl X Cl |

| N~ NHBoc
N NH, _Boc,0,DCM - Cl N A Pd(dppfCl,, CO
: 25 °C,0.5h Br Et;N, MeOH
o 80 °C 2h

OBn OBn
LiBH,, THF
N = N yHBoc 4 Cl N~ N NHBoc
40 °C, 2h 3
OH
Hel Cl | AN
conc.
3 Cl N_= N NH;,
90 °C, 0.5h }
OH

Step 1

[00429] To a solution of 5-bromopyridin-3-ol (24 g, 137.9 mmol) in H20 (300 mL) was
added Na2COs3 (29.2 g, 275.86 mmol) and I (35.0 g, 137.93 mmol). The mixture was stirred
at 25 °C for 10 hrs. The reaction mixture was quenched by the addition of HCI (1 N) 100 mL
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at 0 °C (pH = 6), extracted with EtOAc and the combined organic layers were washed

with brine, dried with Na2SQOu, filtered and concentrated under reduced pressure to afford
crude 5-bromo-2-iodo-pyridin-3-ol (30 g) as a yellow solid which was submitted to the next
step without further purification. LCMS (ESI): m/z [M+H] calcd for CsH4BrINO: 299 8;
found 299 8.

Step 2.

[00430] To a solution of 5-bromo-2-iodo-pyridin-3-ol (29 g, 96.7 mmol) in DMF (400
mL) was added K2COs (20.0 g, 145.05 mmol) and benzyl bromide (18.2 g, 106.37 mmol, 12
mL). The mixture was stirred at 25 °C for 3 hrs. The reaction mixture was diluted

with H20 (200 mL) and extracted with EtOAc. The combined organic layers were washed
with brine, dried over Na2SQOs, filtered and concentrated under reduced pressure. The crude
residue was purified by column chromatography to afford 3-benzyloxy-5-bromo-2-iodo-
pyridine (33 g, 88 % yield) as a red solid. 'H NMR (400 MHz, Chloroform-d) & ppm 8.10 (s,
1 H) 7.48-7.34 (m, 5 H) 7.15 (s, 1 H) 5.16 (s, 2 H).

Step 3.

[00431] To a solution of 3-benzyloxy-5-bromo-2-iodo-pyridine (1.2 g, 3.08 mmol) and
(2,3-dichlorophenyl)boronic acid (588 mg, 3.08 mmol) in CH3CN (20 mL) and H20 (2

mL) was added K3POs (2 g, 9.24 mmol) and Pd(dppf)Cl2*CH:2Cl2 (252 mg, 308.0 umol) at 25
°C under N2. The mixture was stirred at 120 °C for 2 hrs. The reaction mixture was diluted
with H2O 20 mL and extracted with EtOAc. The combined organic layers were washed

with brine 100 mL, dried over Na2SOs, filtered and concentrated under reduced pressure.

The remaining residue was purified by column chromatography to afford 3-benzyloxy-5-
bromo-2-(2,3-dichlorophenyl)pyridine (700 mg, 1.71 mmol, 56 % yield) as a colorless oil. 'H
NMR (400 MHz, Chloroform-d) 6 ppm 8.36 (s, 1 H) 7.51-7.47 (m, 2 H) 7.34-7.26 (m, 6 H)
5.09 (s, 2 H).

Step 4.

[00432] To a solution of 3-benzyloxy-5-bromo-2-(2,3-dichlorophenyl)pyridine (680 mg,
1.66 mmol) and N-[(4R)-8-azaspiro[4.5]decan-4-yl]-2-methyl-propane-2-sulfinamide (643
mg, 2.49 mmol) in toluene (10 mL) was added ~-BuONa (319 mg, 3.32 mmol) , [1-(2-
diphenylphosphanyl-1-naphthyl)-2-naphthyl]-diphenyl-phosphane (103 mg, 166 umol) and
Pdz(dba)s (76 mg, 83 pmol) at 25 °C under N2. The mixture was stirred at 120 °C for 3 hrs.

The reaction mixture was concentrated under reduced pressure and the remaining residue was
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purified by column chromatography to afford N-[(4R)-8-[5-benzyloxy-6-(2,3-
dichlorophenyl)-3-pyridyl]-8-azaspiro[4.5]decan-4-yl]-2-methyl-propane-2-sulfinamide (700
mg, 72 % yield) as a yellow solid. LCMS (ESI): m/z [M+H] calcd for C31H33CI2N30aS:
586.2; found 586.1.

Step S.

[00433] To a solution of N-[(4R)-8-[5-benzyloxy-6-(2,3-dichlorophenyl)-3-pyridyl]-8-
azaspiro[4.5]decan-4-yl]-2-methyl-propane-2-sulfinamide (1.15 g, 1.96 mmol) in DCM (15
mL) was added NBS (1.05 g, 5.88 mmol) at 0 °C. The mixture was stirred at 25 °C for 1 hr.
The reaction mixture was quenched by the addition of saturated NaHSOs3 (5 mL). To the
solution was then added TEA (540 mg, 5.3 mmol, 740.2 pL) and Boc20 (777 mg, 3.56 mmol,
818 uL). The resulting mixture was stirred at 25 °C for 0.5 hrs. The reaction mixture was
concentrated under reduced pressure and the crude residue was purified by column
chromatography to afford ferr-butyl N-[(4R)-8-[S-benzyloxy-2-bromo-6-(2,3-
dichlorophenyl)-3-pyridyl]-8-azaspiro[4.5]decan-4-yl]carbamate (900 mg, 76 % yield) as a
yellow oil. 'TH NMR (400 MHz, Chloroform-d) & ppm 7.49 - 7.33 (m, 1 H) 7.32 - 7.28 (m, 9
H) 5.09 (s, 1 H) 4.42 - 4.54 (m, 1 H) 3.85-3.83 (d, J=7.95 Hz, 1 H) 3.36 - 3.24 (m, 1 H) 2.85-
2.80 (t,J=10.27 Hz, 1 H) 1.95—1.76 (m, 1 H) 1.90 — 1.87 (m, 1 H) 1.81 - 1.62 (m, 3 H) 1.60
-1.52 (m, 3 H) 1.49 - 1.45 (m, 10 H); LCMS (ESI): m/z [M+H] calcd for C3H36BrClaN;Os:
662.1; found 662.0.

Step 6.

[00434] To a solution of (R)-fert-butyl (8-(5-(benzyloxy)-2-bromo-6-(2,3-
dichlorophenyl)pyridin-3-yl)-8-azaspiro[4.5]decan-1-yl)carbamate (700 mg, 1.06

mmol) in MeOH (10 mL) and THF (10 mL) was added Pd(dppf)Clz (155 mg, 212 pmol) and
EtsN (322 mg, 3.18 mmol, 441 pL) at 25°C. The mixture was stirred at 80 °C for 2 hrs under
CO (50 psi). The reaction mixture was filtered and the filtrate was concentrated under
reduced pressure. The remaining residue was purified by column chromatography to afford
(R)-methyl 5-(benzyloxy)-3-(1-((fert-butoxycarbonyl)amino)-8-azaspiro[4.5]decan-8-yl)-6-
(2,3-dichlorophenyl)picolinate (400 mg, 59 % yield) as a red solid. '"H NMR (400 MHz,
Chloroform-d) 6 ppm 7.40-7.38 (dd, /=7.89, 1.53 Hz, 1 H) 7.25-7.14 (m, 8 H) 6.83 (s, 1 H)
5.05(s,2H)4.39-4.36 (d, /=9.05 Hz, 1 H) 3.83 - 3.70 (m, 3 H) 3.19-3.16 (d, /=7.95 Hz, 1 H)
2.87-2.85(dd, J=17.55,13.02 Hz, 2 H) 2.83 - 2.82 (m, 2 H) 2.02-1.95 (m, 1 H) 1.88 - 1.52
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(m, 7H) 1.59-1.38 (m, 10 H); LCMS (ESI): m/z [M+H] calcd for C34H10CI2N30Os: 640.2;
found 640.1.

Step 7.

[00435] To a solution of (R)-methyl 5-(benzyloxy)-3-(1-((fert-butoxycarbonyl)amino)-8-
azaspiro[4.5]decan-8-y1)-6-(2,3-dichlorophenyl)picolinate (400 mg, 624.4 umol) in THF (5
mL) was added LiBH4 (27 mg, 1.25 mmol) at 0 °C. The mixture was stirred at 40 °C for 2
hrs. The reaction mixture was quenched by addition H2O (5 mL) at O °C, and extracted

with EtOAc. The combined organic layers were washed with brine, dried over NazSOs,
filtered and concentrated under reduced pressure to afford (R)-fert-butyl (8-(5-(benzyloxy)-6-
(2,3-dichlorophenyl)-2-(hydroxymethyl)pyridin-3-yl)-8-azaspiro[4.5]decan-1-yl)carbamate
(350 mg, crude) as a yellow oil. LCMS (ESI): m/z [M+H] calcd for C33H40C12N304: 612.2;
found 612.2

Step 8.

[00436] A solution of fert-butyl N-[(4R)-8-[5-benzyloxy-6-(2,3-dichlorophenyl)-2-
(hydroxymethyl)-3-pyridyl]-8-azaspiro[4.5]decan-4-yl]carbamate (200 mg, 326.49 umol) in
HCI/MeOH (5.00 mL, 4 N) was stirred at 90 °C for 0.5 hrs. The reaction mixture was
concentrated under reduced pressure and the resulting residue was purified by prep-HPLC to
afford 5-[(4R)-4-amino-8-azaspiro[4.5]decan-8-y1]-2-(2,3-dichlorophenyl )-6-
(hydroxymethyl)pyridin-3-ol (100 mg, 236.77 umol, 73 % yield) as a white solid. 'H NMR
(400 MHz, Chloroform-d) 6 ppm 8.53 (s, 1 H) 7.57-7.54 (m, 1 H) 7.36-7.31 (d, 2 H) 7.30-
7.06 (m, 1 H) 4.66 (s, 2 H) 3.26 - 3.14 (m, 3 H) 2.92-2.86 (m, 2 H) 1.90-1.85 (m, 2 H) 1.84-
1.57 (m, 10 H); LCMS (ESI): m/z [M+H] calcd for C21H26C12N302: 422.1; found 422.1.
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Example 2. Synthesis of 5-[(1R)-1-amino-8-azaspiro[4.5]decan-8-y1]-2-[(2,3-
dichlorophenyl)sulfanyl]-6-(hydroxymethyl)pyridin-3-ol.

HN®
OBn CI (jo
|

| SN Cl .
N _~ 1,10- phenanthrolme tBuONa,binap,Pd,(dba)s,
Cul,K3POy, toluene, 120C

Br

dioxane, 70C

Cl OBn
Cl S
0 NBS,Boc20 |
I > N =
TEA,DCM, 20C N
Br
Cl OBn
” ° | S LiBH
Pd(dppf)Cly, CO No B
- N : THF,70C
TEA MeOH
o)

\

EtOAc, 50C MeO
cl s | N conc.HCI cl S
|
N = 100C N

Step 1.

[00437] To a mixture of 3-(benzyloxy)-5-bromo-2-iodopyridine (5.0 g, 12.82 mmol) and
2,3-dichlorobenzenethiol (2.3 g, 12.82 mmol) in dioxane (50 mL) under N2 was added Cul
(244 mg, 1.28 mmol), K5PO4 (3.3 g, 15.38 mmol) and 1,10-phenanthroline (231 mg, 1.28
mmol). The mixture was stirred at 70 °C for 3 hrs,then poured into 50 mL of H20 and the
aqueous phase was extracted with EtOAc. The combined organic phases were washed with
brine, dried with anhydrous Na2SOu, filtered and concentrated in vacuum. The residue was

purified by silica gel chromatography to give 3-(benzyloxy)-5-bromo-2-((2,3-
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dichlorophenyl)thio)pyridine (4.6 g, 81 % yield). '"H NMR (400 MHz, Chloroform-d) § ppm
8.10(d, J=17.10Hz, 1 H) 7.59-7.37 (m, 7H) 7.37 - 7.16 (m, 2 H) 5.22 (d, J=17.54 Hz, 2 H).

Step 2.

[00438] In a microwave tube 3-(benzyloxy)-5-bromo-2-((2,3-dichlorophenyl)thio)pyridine
(1.1 g, 2.49 mmol) , N-[(4R)-8-azaspiro[4.5]decan-4-yl]-2-methyl-propane-2-sulfinamide
(967 mg, 3.74 mmol), --BuONa (479 mg, 4.99 mmol), Pd2(dba)s; (114 mg, 124.67 pmol)

and BINAP (155 mg, 249.34 umol) were dissolved in toluene (10 mL). The sealed tube was
heated at 120 °C for 3 hrs in the microwave after which the reaction mixture was cooled to
room temperature and poured into 100 mL of H20. The organic phase was washed

with brine, dried over anhydrous NaxSOs, filtered and concentrated under vacuum. The crude
residue was purified by silica gel chromatography to give (R)-N-((R)-8-(5-(benzyloxy)-6-
((2,3-dichlorophenyl)thio)pyridin-3-yl)-8-azaspiro[4.5]decan-1-yl)-2-methylpropane-2-
sulfinamide (5.1 g, 83 % yield) as a yellow solid. Note: 4 identical reactions were carried out
in parallel and combined for work up and purification.'H NMR (400 MHz, Chloroform-d) &
ppm 7.92 (d, J=2.32 Hz, 1 H) 7.39 - 7.31 (m, 3 H) 7.30 - 7.25 (m, 3 H) 7.03 (t, J=7.95 Hz, 1
H) 6.94 (dd, J=7.95, 1.10 Hz, 1 H) 6.76 (d, /=2.32 Hz, 1 H) 5.11 (s, 2 H) 3.57 (t, J=12.90 Hz,
2 H) 3.43 - 3.34 (m, 1 H) 3.22 (d, J=5.26 Hz, 1 H) 3.01-2.87 (m, 2 H) 2.20 - 2.09 (m, 1 H)
1.94 (td, J=12.53, 4.40 Hz, 1 H) 1.88 - 1.65 (m, 5 H) 1.58 - 1.51 (m, 1 H) 1.46 (d, J=13.57
Hz, 2 H) 1.25 (s, 9 H).

Step 3.

[00439] To a solution of (R)-N-((R)-8-(5-(benzyloxy)-6-((2,3-dichlorophenyl)thio)pyridin-
3-yl)-8-azaspiro[4.5]decan-1-yl)-2-methylpropane-2-sulfinamide (3.0 g, 4.85 mmol) in DCM
(50 mL) was added NBS (2.6 g, 14.55 mmol) and the reaction was stirred at 20 °C for 2 hrs.
Then TEA (1.47 g, 14.55 mmol, 2 mL) and Boc20 (2.12 g, 9.70 mmol, 2.2 mL) were added
and the mixture was stirred for 1 additional hr. The reaction mixture was poured into H20
and extracted with DCM. The combined organic phases were washed with brine, dried with
anhydrous NaxSOy, filtered and concentrated under vacuum. The crude residue was purified
by silica gel chromatography to give (R)-fert-butyl (8-(5-(benzyloxy)-2-bromo-6-((2,3-
dichlorophenyl)thio)pyridin-3-yl)-8-azaspiro[4.5]decan-1-yl)carbamate (2.4 g, 3.42 mmol, 71
% yield).
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Step 4.

[00440] To a solution of (R)-fert-butyl (8-(5-(benzyloxy)-2-bromo-6-((2,3-
dichlorophenyl)thio)pyridin-3-yl)-8-azaspiro[4.5]decan-1-yl yl)carbamate (2.37 g, 3.42
mmol) in MeOH (30mL) and EtOAc (30 mL) was added Pd(dppf)Cl2 (250 mg, 342 umol)
and TEA (692 mg, 6.84 mmol, 947 uL). After sealing the reaction vessel the resulting
suspension was degassed. The head space of the reaction was evacuated and backfilled with
CO several times. The mixture was stirred under CO (50 psi) at 50 °C for 15 hrs, then filtered
and concentrated under vacuum. The crude residue was purified silica gel chromatography to
give (R)-methyl 5-(benzyloxy)-3-(1-((fert-butoxycarbonyl)amino)-8-azaspiro[4.5]decan-8-
y1)-6-((2,3-dichlorophenyl)thio)picolinate (1.5 g, 65 % yield). LCMS (ESI): m/z [M +H]
calculated for C34H40C12N30sS: 672.2; found 672.1; 'H NMR (400 MHz, Chloroform-d) &
ppm 7.38 - 7.27 (m, 5 H) 7.24 - 7.18 (m, 2 H) 7.06 — 6.97 (m, 2 H) 6.83 (s, 1 H) 5.13 (s, 2 H)
4.45 (br d, J=9.54 Hz, 1 H) 3.92 - 3.86 (m, 3 H) 3.86 - 3.76 (m, 1 H) 3.29 - 3.16 (m, 2 H)
3.01-2.89 (m, 2 H) 2.16-2.07 (m, 1 H) 1.95 - 1.85 (m, 1 H) 1.79- 1.62 (m, 5 H) 1.47 (s, 9 H).

Step S.

[00441] To a solution of methyl (R)-methyl 5-(benzyloxy)-3-(1-((tert-
butoxycarbonyl)amino)-8-azaspiro[4.5]decan-8-y1)-6-((2,3-dichlorophenyl)thio)picolinate
(1.4 g, 2.08 mmol) in THF (25 mL) was added LiBH4 (272 mg, 12.48 mmol). After stirring at
70 °C for 2 hrs the reaction was cooled to room temperature, poured into H20 and extracted
with EtOAc. The combined organic phases were washed with brine, dried with anhydrous
NaxSOq, filtered and concentrated under vacuum. The crude residue was purified by silica
gel chromatography to give (R)-fert-butyl (8-(5-(benzyloxy)-6-((2,3-dichlorophenyl)thio)-2-
(hydroxymethyl)pyridin-3-yl)-8-azaspiro[4.5]decan-1-yl)carbamate (1.04 g, 78 % yield). 'H
NMR (400 MHz, Chloroform-d) & ppm 7.44 - 7.32 (m, 6 H) 7.31 - 7.26 (m, 1 H) 7.16 - 7.10
(m, 1 H) 6.94 (s, 1 H) 5.16 (s, 2 H) 4.57 - 4.52 (m, 2 H) 4.42 (br d, J=9.17 Hz, 1 H) 3.84 -
3.67 (m, 2 H) 2.95 - 2.85 (m, 2 H) 2.71 (t, J=11.19 Hz, 2 H) 2.14 - 2.06 (m, 1 H) 1.88 - 1.78
(m, 1 H) 1.77 - 1.59 (m, 5 H) 1.49 - 1.43 (m, 9 H). LCMS (ESI): m/z [M +H] calculated for
C33H40C12N3048: 644 .2; found 644 2.
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Step 6.

[00442] A solution of (R)-fert-butyl (8-(5-(benzyloxy)-6-((2,3-dichlorophenyl)thio)-2-
(hydroxymethyl)pyridin-3-yl)-8-azaspiro[4.5]decan-1-yl)carbamate (500 mg, 775.61

umol) in conc. HCI (15 mL) was heated to 100 °C for 2 hrs and then cooled to room
temperature, filtered and concentrated under reduced pressure. The residue was purified by
prep-HPLC to afford 5-[(1R)-1-amino-8-azaspiro[4.5]decan-8-y1]-2-[(2,3-
dichlorophenyl)sulfanyl]-6-(hydroxymethyl)pyridin-3-ol (60 mg, 17 % yield) as a white
solid. 'TH NMR (400 MHz, Methanol-ds) § ppm 7.28 (dd, J=7.89, 1.32 Hz, 1 H) 7.07 (4,
J=8.11Hz, 1 H) 6.94 (s, 1 H) 6.81 (dd, /=8.33, 1.32 Hz, 1 H) 4.58 - 4.55 (m, 2 H) 3.19 - 3.05
(m,3H)2.86(t,/~11.84Hz,2H)2.19-2.09(m, 1 H)2.04 (s, 1 H) 1.93-1.57 (m, 7 H) 1.56
- 1.43 (m, 2 H). LCMS (ESI): m/z [M +H] calculated for C21H26CI12N302S: 454.1; found
454.1.

Example 3. Synthesis of 5-[(1R)-1-amino-8-azaspiro[4.5]decan-8-y1]-2-(2,3-
dichlorophenyl)pyridin-3-ol.

OBn OH
Cl AN Cl | N
N _ Cl N._~ N
_conc.HCI HCI
90 °C,0.5h
H,>N
O/’

[00443] A solution of (R)-N-((R)-8-(5-(benzyloxy)-6-(2,3-dichlorophenyl)pyridin-3-yl)-8-
azaspiro[4.5]decan-1-yl)-2-methylpropane-2-sulfinamide (700 mg, 1.19 mmol) in conc. HCI
(10 mL) was stirred at 90 °C for 0.5 hrs. The solution was concentrated under reduced
pressure. The remaining residue was purified by prep-HPLC to afford 5-[(1R)-1-amino-8-
azaspiro[4.5]decan-8-yl]-2-(2,3-dichlorophenyl)pyridin-3-ol (61 mg, 13 % yield) as a white
solid. 'TH NMR (400 MHz, Chloroform-d) & ppm 8.421 (s, 1 H) 7.738-7.795 (m, 1 H) 7.471-
7.491 (d, 1 H) 7.193-7.289 (m, 2 H) 6.811 (s, 1 H) 3.561 -3.651 (m, 2 H) 3.164-3.198 (m, 1
H)2.917-2.974 (m, 2 H) 1.701-1.814 (m, 1 H) 1.489 — 1.690 (m, 9 H). LCMS (ESI): m/z
[M+H] calcd for C20H24CIaN30: 392.1; found 392.3
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Example 4. Synthesis of {3-[(1R)-1-amino-8-azaspiro[4.5]decan-8-yl]-6-(2,3-
dichlorophenyl)-5-methylpyridin-2-yl jmethanol.

CI HN,\87<
CI A

Me
Br N -
N Pd(OAc)s, K2003PPh3 N P t-BuONa, binap
Br CH3CN, MeOH, sz(dba)g,
50 °C, 24h toluene, 120 °C,3h
M
Me ©
Cl
Cl NBS,Boc,0 I
Cl »
TEA, DCM
20 °C,3h
Me
Cl ~N .
| LiBH
Pd(dppf)Cl,, CO Cl Nz N NHBoc —>4
o X THF,70°C,2h
TEA, MeOH,EtOAc
50 °C,15h © (l)
' Me
Me Me
Cl B HCIMeOH = D
Cl N~ N NHBoc © - Cl
J 20 °C,2h
OH
Step 1.

[00444] A mixture of 2,5-dibromo-3-methylpyridine (5.0 g, 19.93 mmol), (2,3-
dichlorophenyl)boronic acid (4.2 g, 21.92 mmol), Pd(OAc)2 (447 mg, 1.99 mmol), PPhs (1.1
g, 3.99 mmol), and K2COs (5.5 g, 39.86 mmol) in CH3CN (150 mL) and MeOH (75 mL) was
stirred at S0 °C under nitrogen atmosphere for 24 hrs. The reaction mixture was poured into

50 mL of H20 and the aqueous phase was extracted with EtOAc. The combined organic

154
SUBSTITUTE SHEET (RULE 26)



WO 2018/136264 PCT/US2018/013018

phases were washed with brine, dried with anhydrous Na>SOs, filtered and concentrated
under reduced pressure. The resulting residue was purified by column chromatography to
afford 5-bromo-2-(2,3-dichlorophenyl)-3-methylpyridine (5.1 g, 81 % yield) as a light yellow
oil. 'HNMR (400 MHz, Chloroform-d) & ppm 8.57 (d, J=9.21 Hz, 1 H) 7.76 (d, J=8.77 Hz,
1 H) 7.52 (t, J=8.33 Hz, 1 H) 7.35 - 7.25 (m, 1 H) 7.23 - 7.15 (m, 1 H) 2.13 (d, J=9.21 Hz, 3
H).

Step 2.

[00445] A mixture of 5-bromo-2-(2,3-dichlorophenyl)-3-methylpyridine (900 mg, 2.84
mmol), N-[(4R)-8-azaspiro[4.5]decan-4-yl]-2-methyl-propane-2-sulfinamide (1.1 g, 4.26
mmol), 7-BuONa (546 mg, 5.68 mmol), Pd2(dba)3 (130 mg, 141.9 pmol) and BINAP (177
mg, 284 umol) in toluene (12 mL) was heated at 120 °C for 3 hrs. The reaction mixture was
poured into S0 mL of H2O and the aqueous phase was washed with EtOAc. The combined
organic phase were washed with brine, dried with anhydrous Na2SOs, filtered and
concentrated under reduced pressure. The resulting residue was purified by column
chromatography to afford (R)-N-((R)-8-(6-(2,3-dichlorophenyl)-5-methylpyridin-3-yl1)-8-
azaspiro[4.5]decan-1-yl)-2-methylpropane-2-sulfinamide (4.0 g, 95 % yield) as a white solid.
'H NMR (400 MHz, Methanol-ds) & ppm 8.08 (d, J=2.69 Hz, 1 H) 7.61 (dd, J=8.01, 1.41 Hz,
1 H) 7.43 - 7.37 (m, 1 H) 7.33 (d, J=2.57 Hz, 1 H) 7.26 (dd, J=7.64, 1.41 Hz, 1 H) 3.73 (td,
J=7.83,3.79 Hz, 2 H) 2.96 (qd, J=12.25,2.75 Hz, 2 H) 2.12 - 2.03 (m, 4 H) 1.96 - 1.62 (m, 5
H) 1.61 - 1.38 (m, 3 H) 1.27 - 1.20 (m, 9 H).

Step 3.

[00446] To a mixture of (R)-N-((R)-8-(6-(2,3-dichlorophenyl)-5-methylpyridin-3-yl)-8-
azaspiro[4.5]decan-1-yl)-2-methylpropane-2-sulfinamide (4 g, 8.09 mmol) in DCM (50 mL)
was added NBS (4.32 g, 24.27 mmol) at 20 °C and stirred for 2 hrs. To the mixture was
added TEA (2.46 g, 24.27 mmol, 3.3 mL) and Boc20 (3.53 g, 16.18 mmol, 3.72 mL) at 20 °C
and stirred for 1hr. The reaction mixture was poured into 100 mL of H2O and the aqueous
phase was washed with DCM. The combined organic phases were washed with brine, dried
with anhydrous Na2SOu, filtered and concentrated under reduced pressure. The resulting
residue was purified by column chromatography to afford (R)-fers-butyl (8-(2-bromo-6-(2,3-
dichlorophenyl)-5-methylpyridin-3-yl)-8-azaspiro[4.5]decan-1-yl)carbamate (1.4 g, 30 %
yield) as a white solid. 'H NMR (400 MHz, Chloroform-d) § ppm 7.50 (dd, J=7.89, 1.75 Hz,
1 H) 7.21 - 7.18 (m, 3 H) 4.47 (br d, J=9.65 Hz, 1 H) 3.83 (d, J=7.89 Hz, 1 H) 3.42 - 3.25 (m,
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2 H) 2.87 (t, J=10.30 Hz, 2 H) 2.15 - 2.06 (m, 3 H) 1.96 (t, J=12.06 Hz, 2 H) 1.83 - 1.64 (m,
16 H) LCMS (ESI): m/z [M +Na] calculated for C2sH32BrCl2N30ONa: 592.1; found 592.0.

Step 4.

[00447] To a solution of (R)-fert-butyl (8-(2-bromo-6-(2,3-dichlorophenyl)-5-
methylpyridin-3-yl)-8-azaspiro[4.5]decan-1-yl)carbamate (1.4 g, 2.46 mmol) in MeOH (20
mL) and EtOAc (20 mL) was added TEA (498 mg, 4.9 mmol, 681 pL) and Pd(dppf)Cl2 (180
mg, 246 pmol) under N2. The suspension was degassed under vacuum and purged with CO
several times. The resultant mixture was stirred under CO (50 psi) at 50 °C for 15 hrs. The
reaction mixture was filtered and the filtrate was concentrated under reduced pressure. The
resultant residue was purified by column chromatography to afford (R)-methyl 3-(1-((zert-
butoxycarbonyl)amino)-8-azaspiro[4.5]decan-8-y1)-6-(2,3-dichlorophenyl)-5-
methylpicolinate (1 g, 1.82 mmol, 74 % yield) as a yellow solid. 'H NMR (400 MHz,
Chloroform-d) & ppm 7.48 (dd, J=7.70, 1.96 Hz, 1 H) 7.28 (m, 2 H) 7.25 - 7.23 (m, 1 H) 7.22
(d, J=2.08 Hz, 1 H) 4.45 (br d, J=9.29 Hz, 1 H) 3.96 - 3.89 (m, 3 H) 3.87 - 3.71 (m, 1 H) 3.34
-3.20 (m, 2 H) 3.04-2.89 (m, 2 H) 2.14 (s, 3 H) 2.09 (dd, J=12.96, 5.50 Hz, 1 H) 1.95 - 1.85
(m, 1 H) 1.79 - 1.63 (m, 4 H) 1.46 (s, 10 H). LCMS (ESI): m/z [M +H] calculated for
C28H36C12N304: 548.2; found 548.2.

Step S.

[00448] To a solution of (R)-methyl 3-(1-((ferz-butoxycarbonyl)amino)-8-
azaspiro[4.5]decan-8-y1)-6-(2,3-dichlorophenyl)-5-methylpicolinate (800 mg, 1.46 mmol) in
THF (15 mL) was added LiBH4 (191 mg, 8.76 mmol) in one portion, and the resultant
mixture was stirred at 70 °C for 2 hrs. The reaction mixture was poured into 30 mL of H2O
and the aqueous phase was washed with EtOAc. The combined organic phases were washed
with brine, dried with anhydrous NaxSOs, filtered and concentrated under reduced pressure.
The resultant residue was purified by column chromatography to afford (R)-tert-butyl (8-(6-
(2,3-dichlorophenyl)-2-(hydroxymethyl)-5-methylpyridin-3-yl)-8-azaspiro[4.5]decan-1-
yl)carbamate (570 mg, 75 % yield) as a white solid. '"H NMR (400 MHz, Chloroform-d) &
ppm 7.52 (dd, J=8.01, 1.16 Hz, 1 H) 7.31 - 7.28 (m, 2 H) 7.23 - 7.18 (m, 1 H) 4.73 (s,2 H)
4.57 (brs, 1 H) 4.46 (d, J=9.41 Hz, 1 H) 3.82 (br d, J=8.19 Hz, 1 H) 3.04 (d, J=4.52 Hz, 2 H)
2.88-2.79 (m, 2 H) 2.14 (s, 3H) 2.11 - 2.06 (m, 1 H) 1.94 - 1.85 (m, 1 H) 1.80 - 1.62 (m, 4
H) 1.48 (s, 10 H). LCMS (ESI): m/z [M +H] calculated for C27H36C12N303: 520.2; found
520.2.
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Step 6.

[00449] A solution of (R)-fert-butyl (8-(6-(2,3-dichlorophenyl)-2-(hydroxymethyl)-5-
methylpyridin-3-yl)-8-azaspiro[4.5]decan- 1-yl)carbamate (520 mg, 1 mmol) in HCI/MeOH
(10 mL) was stirred at 20 °C for 2hrs. The reaction was filtered and the filtrate concentrated
under reduced pressure. The resultant residue was purified by prep-HPLC to afford {3-[(1R)-
1-amino-8-azaspiro[4.5]decan-8-yl]-6-(2,3-dichlorophenyl)-5-methylpyridin-2-yl }methanol
(210 mg, 50 % yield) as a white solid. 'H NMR (400 MHz, Methanol-ds) § ppm 7.62 (dd,
J=8.11,1.53 Hz, 1 H) 7.54 (s, 1 H) 7.41 (t, J=7.67 Hz, 1 H) 7.27 (dd, J/=7.67, 1.53 Hz, 1 H)
474 (brd, J/=3.95Hz,2H)3.30-3.24(m, 1 H)3.24-3.10 (m, 2 H) 2.96 (brt, /<11.62 Hz, 2
H)2.23 (brs, 1H)2.12(s,3 H) 1.99-1.69 (m, 7H) 1.60 (br t, /=11.62 Hz, 2 H). LCMS
(ESI): m/z [M +H] calculated for C22H23CIaN30: 420.2; found 420.1.

Example 5. Synthesis of (1R)-8-[6-(2,3-dichlorophenyl)-5-methylpyridin-3-yl]-8-

azaspiro[4.5]decan-1-amine.

Me Me
Cl

HCI/EtOAc  ClI

Cl > Cl

[00450] A mixture of (R)-N-((R)-8-(6-(2,3-dichlorophenyl)-5-methylpyridin-3-yl)-8-
azaspiro[4.5]decan-1-yl)-2-methylpropane-2-sulfinamide (770 mg, 1.5 mmol) in HCI/EtOAc
(20 mL) was stirred at 25 °C under N for 3 hrs. The reaction mixture was filtered and
concentrated under reduced pressure. The resulting residue was purified by prep-HPLC to
afford (R)-8-(6-(2,3-dichlorophenyl)-5-methylpyridin-3-yl)-8-azaspiro[4.5]decan-1-amine
(190 mg, 31 % yield) as a white solid. '"H NMR (400 MHz, Methanol-d4) & ppm 8.09 (d,
J=2.43 Hz, 1 H) 7.61 (d, /=8.16 Hz, 1 H) 7.33 - 7.42 (m, 2 H) 7.24 (d, /=7.72 Hz, 1 H) 3.65 -
3.79 (m, 2 H)3.25 (t, J=6.73 Hz, 1 H) 3.21-3.27 (m, 1 H)2.97 - 3.07 (m, 2 H) 2.17 - 2.29
(m, 1 H)2.09 (s,3 H) 1.68 - 1.92 (m, 8 H)1.53 - 1.65 (m, 2 H) LCMS (ESI): m/z [M +H]
calculated for C21H26C12N3: 390.1; found 390.1.
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Example 6. Synthesis of {3-[(1R)-1-amino-8-azaspiro[4.5]decan-8-yl]-6-[(2,3-
dichlorophenyl)sulfanyl]-5-methylpyridin-2-yl }methanol.

Cl

Cl \K
Me
Br. | N
Nz Br [P)tlilg(éi:aé?o))((:nnetphos tBuONa,Binap,Pdx(dba)s,
100°C. 2h toluene,120 °C,3h

\©/ \@ s HCI/EtOA \©/ ﬁ _Boc0_
C
:] HN' 7L J NH2 TEA DCM

cl Me
cl S N
NN~ N: NHBoc N = fBOC

X
_Pd(dppf)Clz.CO CO LlBH4 \©/ N|
N Z HBoc N NHBoc
TFA MeOH :
OH

Cl Me
Cl S
HCI/MeOH | o
. No _~ NH,
N B
Step 1.

[00451] To a solution of 2,3-dichlorobenzenethiol (2.57 g, 14.35 mmol) and 2,5-dibromo-
3-methyl-pyridine (3 g, 11.96 mmol) in dioxane (30 mL) was added Pd2(dba)s; (110 mg, 120
umol), Xantphos (138 mg, 239 umol) and DIPEA (3.1 g, 23.92 mmol, 4.2 mL) at 25 °C
under N2. The reaction mixture was stirred at 90 °C for 3 hrs. The reaction mixture was

concentrated under reduced pressure and the resulting residue was purified by column
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chromatography to afford 5-bromo-2-(2, 3-dichlorophenyl) sulfanyl-3-methyl-pyridine (2.8 g,
67 % yield) as a white solid. 'H NMR (400 MHz, Chloroform-d) & ppm 8.27-8.26 (d, J=2.08
Hz, 1 H) 7.59-7.48 (d, J=1.59 Hz, 1 H) 7.45-7.39 (dd, J=8.01, 1.53 Hz, 1 H) 7.39-7.37 (dd,
J=7.82,1.47Hz, 1 H) 7.37 - 7.18 (m, 1 H) 2.37 (s, 3 H).

Step 2.

[00452] To a solution of 5-bromo-2-(2,3-dichlorophenyl)sulfanyl-3-methyl-pyridine (1 g,
2.86 mmol) and N-[(4R)-8-azaspiro[4.5]decan-4-yl]-2-methyl-propane-2-sulfinamide (961
mg, 3.72 mmol) in toluene (10 mL) was added #-BuONa (550 mg, 5.72 mmol), [1-(2-
diphenylphosphanyl-1-naphthyl)-2-naphthyl]-diphenyl-phosphane (178 mg, 286 pmol) and
Pdz(dba)s (131 mg, 143 pmol) at 25 °C. The reaction mixture was stirred at 130 °C for 3 hrs.
The reaction mixture was concentrated under reduced pressure and the resulting crude residue
was purified by column chromatography to afford N-[(4R)-8-[6-(2, 3-dichlorophenyl)
sulfanyl-5-methyl-3-pyridyl]-8-azaspiro [4.5] decan-4-yl]-2-methyl-propane-2-sulfinamide
(1.5 g, 50 % yield) as a yellow oil.

Step 3.

[00453] A solution of N-[(4R)-8-[6-(2,3-dichlorophenyl)sulfanyl-5-methyl-3-pyridyl]-8-
azaspiro[4.5]decan-4-yl]-2-methyl-propane-2-sulfinamide (1.50 g, 2.85 mmol) in HCI/EtOAc
(20 mL) was stirred at 25 °C for 0.5 hrs. The reaction mixture was concentrated under
reduce pressure to afford crude (4R)-8-[6-(2,3-dichlorophenyl)sulfanyl-5-methyl-3-pyridyl]-
8-azaspiro[4.5]decan-4-amine (1.5 g, crude, HCI salt) as a yellow solid. The crude residue
was used in the next step without further purification. LCMS (ESI): m/z [M+H] calcd for
C21H26C12N3S: 422.1; found 422.0.

Step 4.

[00454] To a solution of (4R)-8-[6-(2, 3-dichlorophenyl) sulfanyl-5-methyl-3-pyridyl]-8-
azaspiro [4.5] decan-4-amine (1.5 g, 3.55 mmol) in DCM (15 mL) was added Boc20 (1.16 g,
5.33 mmol, 1.2 mL) and TEA (1.1 g, 10.65 mmol, 1.5 mL). The reaction mixture was stirred
at 25 °C for 1 hr. The reaction mixture was concentrated under reduced pressure and the
crude residue was purified by column chromatography (to afford zers-butyl N-[(4R)-8-[6-(2,
3-dichlorophenyl) sulfanyl-5-methyl-3-pyridyl]-8-azaspiro [4.5] decan-4-yl]carbamate (600
mg, 32 % yield) as a yellow oil. LCMS (ESI): m/z [M+H] calcd for C26H34CI2N302S: 522.2;
found 522.1.
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Step S.

[00455] To a solution of fert-butyl N-[(4R)-8-[6-(2,3-dichlorophenyl)sulfanyl-5-methyl-3-
pyridyl]-8-azaspiro[4.5]decan-4-yl]carbamate (600 mg, 1.15 mmol) in DCM (8 mL) was
added NBS (409.35 mg, 2.30 mmol) at 0°C . The reaction mixture was stirred at 25 °C for 1
hr. The reaction mixture was concentrated under reduced pressure and the resulting residue
was purified by column chromatography to afford zers-butyl N-[(4R)-8-[2-bromo-6-(2, 3-
dichlorophenyl) sulfanyl-5-methyl-3-pyridyl]-8-azaspiro [4.5] decan-4-yl] carbamate (300
mg, 43 % yield) as a yellow oil. LCMS (ESI): m/z [M+H] calcd for C26H33BrCl2N3O:S:
602.1; found 602.0.

Step 6.

[00456] To a solution of fert-butyl N-[(4R)-8-[2-bromo-6-(2,3-dichlorophenyl)sulfanyl-5-
methyl-3-pyridyl]-8-azaspiro[4.5]decan-4-yl]carbamate (400mg, 665 umol) in THF (SmL)
and MeOH (5 mL) was added Pd(dppf)Cl2 (97 mg, 133 pmol) and TEA (202 mg, 2.00
mmol, 277 L) at 20 °C. The mixture was stirred at 50 °C for 1 hr under CO (50 psi). The
reaction mixture was concentrated under reduced pressure and the resulting crude residue was
purified by column chromatography (SiO2, Petroleum ether: Ethyl acetate=30: 1 to 10: 1) to
afford methyl 3-[(4R)-4-(fert-butoxycarbonylamino)-8-azaspiro [4.5] decan-8-yl]-6-(2, 3-
dichlorophenyl) sulfanyl-5-methyl-pyridine-2-carboxylate (500 mg, crude) as a yellow solid.
The crude residue was used in the next step without further purification. LCMS (ESI): m/z
[M+H] calcd for C28H36CI2N304S: 580.2; found 580.1.

Step 7.

[00457] To a solution of methyl 3-[(4R)-4-(fert-butoxycarbonylamino)-8-azaspiro [4.5]
decan-8-yl]-6-(2, 3-dichlorophenyl) sulfanyl-5-methyl-pyridine-2-carboxylate (500 mg, 861
umol) in THF (20 mL) was added LiBH4 (38 mg, 1.72 mmol) at 0 °C. The mixture was
stirred at 35 °C for 2 hrs. The reaction mixture was quenched by the addition of H20 (5 mL)
at 0 °C, diluted with H20 (20 mL) and extracted with EtOAc. The combined organic layers
were washed with brine, dried over NaxSQu, filtered and concentrated under reduced pressure
to afford fert-butyl N-[(4R)-8-[6-(2, 3-dichlorophenyl) sulfanyl-2-(hydroxymethyl)-5-
methyl-3-pyridyl]-8-azaspiro [4.5] decan-4-yl]carbamate (400 mg, crude) as a yellow solid.
The crude residue was used in the next step without further purification. LCMS (ESI): m/z
[M+H] calcd for C27H36CI2N303SH: 552.2; found 552.0.
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Step 8.

[00458] A solution of fert-butyl N-[(4R)-8-[6-(2, 3-dichlorophenyl) sulfanyl-2-
(hydroxymethyl)-5-methyl-3-pyridyl]-8-azaspiro [4.5] decan-4-yl] carbamate (400 mg, 724
umol) in HCI/MeOH (10 mL) was stirred at 25 °C for 0.5hrs. The reaction mixture was
concentrated under reduced pressure and the remaining residue was purified by prep-HPLC
to afford {3-[(1R)-1-amino-8-azaspiro[4.5]decan-8-y1]-6-[(2,3-dichlorophenyl)sulfanyl]-5-
methylpyridin-2-yl }methanol (76 mg, 23 % yield) as a white solid. 'H NMR (400 MHz,
Chloroform-d) & ppm 8.53 (s,1 H)7.46-7.43 (m, 1 H) 7.20-7.16 (m, 2 H) 7.05-7.03 (m, 2 H)
458 (s,2H)3.24-321 (m, 1 H)2.92-3.08 (m, 2 H) 2.89-2.86 (m, 2 H) 2.35 (s, 2 H) 1.88 -
1.86 (m, 1 H) 1.85-1.54 (m, 10 H). LCMS (ESI): m/z [M+H] calcd for C22H23CI12N30S:
452.1; found 452.1.

Example 7. Synthesis of (1R)-8-{6-[(2,3-dichlorophenyl)sulfanyl]-5-methylpyridin-3-yl }-8-

azaspiro[4.5]decan-1-amine.

ReE ﬁ@g ey ﬁ@@z

[00459] A mixture of (R)-N-((R)-8-(6-((2,3-dichlorophenyl)thio)-5-methylpyridin-3-y1)-8-
azaspiro[4.5]decan-1-yl)-2-methylpropane-2-sulfinamide (500 mg, 949 umol) in HCI/MeOH
(5mL) was stirred at 15 °C for 1 hr. The mixture was concentrated under reduced pressure
and the resulting crude residue was purified by prep-HPLC to afford (R)-8-(6-((2,3-
dichlorophenyl)thio)-5-methylpyridin-3-yl)-8-azaspiro[4.5]decan-1-amine (170 mg, 42 %
yield) as a yellow solid. 'H NMR (400 MHz, Methanol-d«) & ppm 8.36 (s, 1H), 8.00 (s,
1H),7.49 (d, /=8.0 Hz, 1 H), 7.25 (t, /=8.0 Hz, 1 H), 6.85 (d, /=8.0 Hz, 1 H), 4.02-3.92 (m, 2
H), 3.30-3.23 (m, 2 H), 2.44 (s, 3H), 2.25-1.20 (m, 1 H), 1.93-1.63 (m, 10 H). LCMS (ESI):
m/z [M +H] calculated for C21H26C12N3S: 422.1; found 422.0.
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Example 8. Synthesis of 5-(4-amino-4-methylpiperidin-1-yl)-2-[(2,3-dichlorophenyl)
sulfanyl]pyridin-3-ol.

Cl
Cl SH
OBn
NaCOs I | BnBr, K,CO3 |
| o H,0, 25C | S DMF, 25C I h g
2L, .
N = N - N _ Cul, K3PO4 .
Br Br Br 1.10-phenanthroline
dioxane, 70C
HN
OBn ©<NHBOC OBn
Me S
S N X | AN
N _~ tBUONa, binap, Pdy(dba); c NN
Cl Br toluene, 120C
Cl Cl Me
NHBoc
OH
S
conc.HCI | N
S —— N
90 C Cl Z N
Cl Me
NH,

Step 1.

[00460] To a solution of S5-bromopyridin-3-ol (5.0 g, 28.7 mmol) in H20 (300 mL) was
added Na;COs (6.1 g, 57.5 mmol) and I» (7.3 g, 28.7 mmol). The mixture was stirred at 25
°C for 3 hrs. The reaction mixture was extracted with EtOAc and the combined organic
layers were washed with brine, dried over Na2SOs, filtered and concentrated under reduced
pressure. The crude residue was purified by silica gel chromatography to give 5-bromo-2-
iodopyridin-3-ol (7.5 g, 87 % yield). '"H NMR (400 MHz, Chloroform-d) § ppm 8.09 (s,1H)
7.39 (s, 1 H).

Step 2.

[00461] To a solution of 5-bromo-2-iodopyridin-3-ol (4g, 13.34 mmol) in DMF (20

mL) was added K2COs (2.77 g, 20.01 mmol) and bromomethylbenzene (2.51 g, 14.67 mmol,
1.74 mL). The mixture was stirred at 25 °C for 3 hrs, after which the reaction mixture was
diluted with H20 and extracted with EtOAc. The combined organic layers were washed with

brine, dried over Na2SOs, filtered and concentrated under reduced pressure. The crude
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residue was purified by column chromatography to give 3-(benzyloxy)-5-bromo-2-
iodopyridine (3.2 g, 62 % yield). "H NMR (400 MHz, Chloroform-d) § ppm 8.21 (s, 1 H)
7.47-7.59 (m, SH) 7.36 (s, 1 H) 5.27 (s, 2 H).

Step 3.

[00462] To a solution of 3-(benzyloxy)-5-bromo-2-iodopyridine (3.2 g, 8.2 mmol) and 2,3-
dichlorobenzenethiol (1.5 g, 8.2 mmol) in dioxane (30 mL) was added Cul (156 mg, 820
umol), KsPOu4 (2.1 g, 9.8 mmol) and 1,10-phenanthroline (148 mg, 820 umol) at 25 °C. The
mixture was stirred at 70 °C for 3 hrs. The reaction mixture was cooled to room temperature,
diluted with H2O (10 mL) and extracted with EtOAc. The combined organic layers were
washed with brine, dried over NaxSOys, filtered and concentrated under reduced pressure. The
crude residue was purified by silica gel chromatography to give 3-(benzyloxy)-5-bromo-2-
((2,3-dichlorophenyl)thio)pyridine (2.80 g, 77 % yield). 'H NMR (400 MHz, Chloroform-d)
O ppm 8.04 (s, 1 H) 7.48-7.49 (m, 2 H) 7.41-7.47 (m, 4 H) 7.18-7.20 (m, 1 H) 5.16 (s, 2 H).

Step 4.

[00463] To a solution of 3-(benzyloxy)-5-bromo-2-((2,3-dichlorophenyl)thio)pyridine (1
g, 2.27 mmol) and fert-butyl N-(4-methyl-4-piperidyl)carbamate (632 mg, 2.95 mmol)

in toluene (10 mL) was added ~-BuONa (436 mg, 4.54 mmol), [1-(2-diphenylphosphanyl-1-
naphthyl)-2-naphthyl]-diphenyl-phosphane (141 mg, 227 umol) and Pd2(dba); (104 mg,
113.5 pmol). The mixture was stirred at 120 °C for 3 hrs under microwave conditions. After
cooling to room temperature the reaction mixture was concentrated and the residue was
purified by silica gel chromatography to give fers-butyl (1-(5-(benzyloxy)-6-((2,3-
dichlorophenyl)thio)pyridin-3-yl)-4-methylpiperidin-4-yl)carbamate(300 mg, 23 % yield). 'H
NMR (400 MHz, Chloroform-d) 6 ppm 7.92 (s, 1 H) 7.29 - 7.37 (m, 3 H) 6.95 - 7.03 (m, 2 H)
6.76 (s, 1 H)5.12 (s,2H) 3.36 -3.39 (m, 2 H) 3.09-3.14 (m, 2 H) 2.14 - 2.17 (m, 2 H) 1.69 -
1.76 (m, 2 H) 1.47 (s, 9 H) 1.41 (s, 3 H).

Step S.

[00464] HCI (10 mL, conc.) was added to tert-butyl (1-(5-(benzyloxy)-6-((2,3-
dichlorophenyl)thio)pyridin-3-yl)-4-methylpiperidin-4-yl)carbamate (200 mg, 348.09 pumol).
The mixture was stirred at 90 °C for 20 min. The reaction mixture was cooled to room
temperature and lyophilized. The residue was purified by prep-HPLC to give 5-(4-amino-4-
methylpiperidin-1-y1)-2-((2,3-dichlorophenyl)thio)pyridin-3-ol (60 mg, 45 % yield). 1H
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NMR (400 MHz, Chloroform-d) 6 ppm 8.449 (s, 1 H) 7.806 (s, 1 H) 7.205 - 7.225 (m, 1 H)
6.969 — 7.009 (m, 1 H) 6.819 (s, 1 H) 6.535-6.555 (m, 1 H) 3.566-3.598 (m, 2 H) 3.117-3.181
(m, 2 H) 1.821 - 1.848 (m, 4 H) 1.383 (s, 3 H). LCMS (ESI): m/z [M+H] calcd for
C17H20C12N30S: 384.1; found 384.1.

Example 9. Synthesis of 5-[(1R)-1-amino-8-azaspiro[4.5]decan-8-y1]-2-[(2,3-
dichlorophenyl)sulfanyl]pyridin-3-ol.

QQ g Qi
ﬁs tBuONa, BINAP, sz(dba)3 ﬁ

toluene, 130C

Cl

OH
S

conc.HCI |
—_— N =~

90C Cl

Cl
Step 1.

[00465] To a solution of 3-(benzyloxy)-5-bromo-2-((2,3-dichlorophenyl)thio)pyridine (1
g, 2.27 mmol) and N-[(4R)-8-azaspiro[4.5]decan-4-yl]-2-methyl-propane-2-sulfinamide (763
mg, 2.95 mmol) in toluene (10 mL) was added ~-BuONa (436 mg, 4.54 mmol), BINAP (141
mg, 227 umol) and Pda(dba); (104 mg, 114 pmol). The mixture was stirred at 130 °C for 3
hrs under microwave conditions. The reaction mixture was cooled to room temperature and
the solvent was removed under reduced pressure. The residue was purified by silica gel
column chromatography to give (K)-N-((R)-8-(5-(benzyloxy)-6-((2,3-dichlorophenyl)thio)
pyridin-3-yl)-8-azaspiro[4.5]decan-1-yl)-2-methylpropane-2-sulfinamide (200 mg, 14 %
yield). '"H NMR (400 MHz, Chloroform-d) § ppm 7.89 (s, 1 H) 7.29 - 7.34 (m, 4 H) 7.00 -
7.02 (t,J=7.95Hz, 1 H)6.90 - 6.98 (d, J=7.95Hz, 1 H) 6.74 (s, 1 H) 5.03 (s, 2 H) 3.51 - 3.58
(m,2H)3.35-3.36(m, 1H)3.20-321(d,J=5.01 Hz, 1 H)2.90 - 2.96 (m, 2 H) 1.63 -1.79
(m, 13 H) 1.44 (s, 9 H).
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Step 2.

[00466] A mixture of (R)-N-((R)-8-(5-(benzyloxy)-6-((2,3-dichlorophenyl)thio)pyridin-3-
yl)-8-azaspiro[4.5]decan-1-yl)-2-methylpropane-2-sulfinamide (200 mg, 323 pmol) and conc.
HCI (10 mL) was stirred at 90 °C for 20 min and then cooled to room temperature and
lyophilized. The residue was purified by preparative HPLC to give (R)-5-(1-amino-8-
azaspiro[4.5]decan-8-yl)-2-((2,3-dichlorophenyl)thio)pyridin-3-ol (53 mg, 125 pmol, 39 %
yield) as a white solid. 'H NMR (400 MHz, Chloroform-d) § ppm 7.77 (d, /=221 Hz, 1 H)
7.18 -7.19 (d, /=7.94 Hz, 1 H) 6.95-6.99 (t, /=8.05 Hz, 1 H) 6.78 (s, 1 H) 6.49-6.51 (d,
J=8.16 Hz, 1 H) 3.58 -3.67 (m, 2 H) 3.11 -3.15 (t,/=6.73 Hz, 1 H) 2.92 - 298 (m, 2 H) 2.12
(m, 1 H) 1.44 - 1.75 (m, 9 H). . LCMS (ESI): m/z [M+H] calcd for C20H24C12N3OS: 424.1;
found 424.0.
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Example 10. Synthesis of 2-[(2-amino-3-chloropyridin-4-yl)sulfanyl]-5-[(3S, 45)-4-amino-3-
methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-6-(hydroxymethyl)pyridin-3-ol.
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Step 1.

[00467] To a solution of methyl 5-bromo-3-fluoro-pyridine-2-carboxylate (1.5 g, 6.41
mmol) in i-PrOH (30 mL) was added DIEA (8.3 g, 64.10 mmol, 11 mL) and fert-butyl N-(4-
methyl-4-piperidyl)carbamate (1.51 g, 7.05 mmol). The mixture was heated to 70 °C for 5 hrs
and then concentrated under reduced pressure. The crude residue was purified by silica gel
chromatography to give methyl 5-bromo-3-[4-(tert-butoxycarbonylamino)-4-methyl-1-
piperidyl]pyridine-2-carboxylate (2.5 g, 5.84 mmol, 91 % yield). "H NMR (400 MHz,
Methanol-ds) & ppm 8.15 (d, /=1.76 Hz, 1 H) 7.75 (d, /=1.98 Hz, 1 H) 3.92 (s, 3 H) 3.09 —
298 (m,4H)2.14 (brd, /<1323 Hz,2 H) 1.72 - 1.60 (m, 2 H) 1.43 (s, 9 H) 1.34 (s, 3 H).

Step 2.

[00468] To a solution of methyl 5-bromo-3-[4-(fert-butoxycarbonylamino)-4-methyl-1-
piperidyl]pyridine-2-carboxylate (2.5 g, 5.84 mmol) in dioxane (37 mL) was added 4,4,5,5-
tetramethyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1,3,2-dioxaborolane (2.22 g,
8.76 mmol), KOAc (1.15 g, 11.67 mmol) and Pd(dppf)Cl2-CH2Cl2 (477 mg, 584 pmol). The
reaction mixture was stirred at 85 °C for 2 hrs, cooled to room temperature and filtered. The
filtrate was concentrated under reduced pressure and the the crude residue was purified by
reversed-phase column to give [5-[4-(ferf-butoxycarbonylamino)-4-methyl-1-piperidyl]-6-
methoxycarbonyl-3-pyridyl]boronic acid (1.2 g, 52 % yield) as yellow solid. LCMS (ESI):
m/z [M +H] calculated for C1sH20BN3Os: 394.2; found 394.3; 'H NMR (400 MHz,
Methanol-ds) & ppm 8.23 (br's, 1 H) 7.97 (s, 1 H) 3.99 - 3.93 (m, 3 H) 3.13 - 3.01 (m, 4 H)
2.17 (br d, J=12.35 Hz, 2 H) 1.74 - 1.65 (m, 2 H) 1.44 (s, 9 H) 1.36 - 1.33 (m, 3 H).

Step 3.

[00469] H:0:(1.04 g, 9.15 mmol, 880 uL, 30% purity) was added slowly to a solution of
[5-[4-(tert-butoxycarbonylamino)-4-methyl-1-piperidyl]-6-methoxycarbonyl-3-
pyridyl]boronic acid (1.2 g, 3.05 mmol) in DCM (12 mL) at 0 °C. The reaction was warmed
to room temperature and stirred for Shrs. The mixture was quenched with sat. aq. Na2S203
and adjusted to pH <7 with 1IN HCI. The mixture was extracted with EtOAc. The organic
layer was washed with brine, dried over Na:SOs, filtered and the solvent was evaporated.

The residue was purified by silica gel chromatography to give methyl 3-[4-(tert-
butoxycarbonylamino)-4-methyl-1-piperidyl]-5-hydroxy-pyridine-2-carboxylate (0.83 g, 74
% yield). LCMS (ESI): m/z [M +H] calculated for C18H28N3Os: 366.2; found 366.2; '"H NMR
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(400 MHz, Methanol-ds) & ppm 7.68 (d, J/=2.21 Hz, 1 H) 6.92 (d, J=2.43 Hz, 1 H) 3.88 (s, 3
H)3.08 —2.91 (m, 4 H) 2.19 - 2.08 (m, 2 H) 1.76 - 1.65 (m, 2 H) 1.43 (s, 9 H) 1.34 (s, 3 H).

Step 4.

[00470] To a solution of methyl 3-[4-(zert-butoxycarbonylamino)-4-methyl-1-piperidyl]-5-
hydroxy-pyridine-2-carboxylate (0.83 g, 2.27 mmol) in DMF (16 mL) was added 1-
(chloromethyl)-4-methoxy-benzene (534 mg, 3.41 mmol, 464 pL) and K2COs (942 mg, 6.81
mmol). The reaction was stirred at 50 °C for 6 hrs and then partitioned between water and
EtOAc. The combined organic fractions were washed with brine and then dried with Na2SOu,
filtered and concentrated under vacuum. The crude residue was purified by silica gel
chromatography to give methyl 3-[4-(fert-butoxycarbonylamino)-4-methyl-1-piperidyl]-5-
[(4-methoxyphenyl)methoxy |pyridine-2-carboxylate (1.1 g, 99 % yield). LCMS (ESI): m/z
[M +H] calculated for C26H3sN3Os: 486.3; found 486.3; 'H NMR (400 MHz, Methanol-d4)$
ppm 7.84 (br's, 1 H) 7.37 (br d, J=7.58 Hz, 2 H) 7.09 (br s, 1 H) 6.93 (br d, J=7.46 Hz, 2 H)
5.13 (brs, 2 H) 3.88 (brs, 3 H) 3.78 (br s, 3 H) 2.98 (br s, 4 H) 2.85 (brs, 3 H) 2.13 (br d,
J=12.10 Hz, 2 H) 1.78 - 1.65 (m, 2 H) 1.43 (br s, 9 H) 1.34 (br s, 3 H).

Step S.

[00471] To a solution of methyl 3-[4-(fert-butoxycarbonylamino)-4-methyl-1-piperidyl]-5-
[(4-methoxyphenyl)methoxy]pyridine-2-carboxylate (1.1 g, 2.27 mmol) in DMF (10 mL) was
added NBS (403 mg, 2.27 mmol). The reaction was stirred at 20 °C for 3 hrs and then poured
into sat. aq. Na2S203 aqueous. The mixture was extracted with EtOAc. The organic layer
was washed with brine, dried over NaxSQy, filtered and the solvent was evaporated under
reduced pressure. The crude residue was purified by silica gel chromatography to give
methyl 6-bromo-3-[4-(fert-butoxycarbonylamino)-4-methyl-1-piperidyl]-5-[(4-
methoxyphenyl)methoxy Jpyridine-2-carboxylate (1 g, 78 % yield). 'H NMR (400 MHz,
Methanol-ds) & ppm 7.39 (d, J=8.77 Hz, 2 H) 7.06 (s, 1 H) 6.93 (d, J=8.77 Hz, 2 H) 5.19 (s, 2
H) 3.87 (s, 3 H) 3.79 (s, 3 H) 3.00 (br d, J=15.79 Hz, 4 H) 2.13 (br d, J=13.15 Hz, 2 H) 1.72 -
1.60 (m, 2 H) 1.44 (s, 9 H) 1.33 (s, 3 H). LCMS (ESI): m/z [M +H] calculated for
C26H35BrN3Os: 564.2; found 564 .2.

Step 6.

[00472] Methyl 6-bromo-3-[4-(fert-butoxycarbonylamino)-4-methyl-1-piperidyl]-5-[(4-
methoxyphenyl) methoxy|pyridine-2-carboxylate (0.5 g, 885 umol), 2-amino-3-chloro-
pyridine-4-thiol (285 mg, 1.77 mmol), 1,10-phenanthroline (32 mg, 177.16 pumol), K3PO4
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(376 mg, 1.77 mmol) and Cul (17 mg, 89 umol) were weighed into a microwave tube and
dioxane (5 mL) was added. The sealed tube was heated at 130 °C for 3 hrs in the microwave.
The cooled to room temperature and partitioned between water and EtOAc. The aqueous
phase was extracted with EtOAc and the combined organic fractions were washed with brine
and then dried with NaxSQs, filtered and concentrated under reduced pressure. The crude
residue was purified by silica gel chromatography to give methyl 6-[(2-amino-3-chloro-4-
pyridyl)sulfanyl]-3-[4-(zert-butoxycarbonylamino)-4-methyl-1-piperidyl]-5-[(4-
methoxyphenyl)methoxy|pyridine-2-carboxylate (0.41 g, 72 % yield). LCMS (ESI): m/z [M
+H] calculated for C31H39CIN5O6S: 644 .3; found 644 2.

Step 7.

[00473] To a solution of methyl 6-[(2-amino-3-chloro-4-pyridyl)sulfanyl]-3-[4-(tert-
butoxycarbonylamino)-4-methyl-1-piperidyl]-5-[(4-methoxyphenyl)methoxy|pyridine-2-
carboxylate (0.36 g, 559 umol) THF (2 mL) was added LiBH4 (37 mg, 1.68 mmol). The
reaction was stirred at 40 °C for 2hrs upon which HCI (1 mL) was added at room temperature
and the mixture was stirred for 4 more hrs at 30 °C. The mixture was adjusted to pH = 7 with
NaHCO:3, filtered and the solvent was removed under reduced pressure. The residue was
purified by prep-HPLC to give 2-[(2-amino-3-chloro-4-pyridyl)sulfanyl]-5-(4-amino-4-
methyl-1-piperidyl)-6-(hydroxymethyl)pyridin-3-ol (23 mg, 10 % yield) as a white solid. 'H
NMR (400 MHz, Methanol-ds) & ppm 8.56 - 8.27 (m, 1 H) 7.63 - 7.40 (m, 1 H) 7.16 - 7.00
(m, 1 H) 5.97 - 5.71 (m, 1 H) 4.65 - 4.49 (m, 2 H) 3.24 (br d, J=13.08 Hz, 2 H) 3.07 — 2.99
(m, 2 H) 2.06 — 1.88 (m, 4 H) 1.62 - 1.35 (m, 3 H). LCMS (ESI): m/z [M +H] calculated for
C17H23CIN5028S: 396.1; found 396.2.
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Example 11. Synthesis of 5-(4-amino-4-methylpiperidin-1-yl)-2-(2,3-dichlorophenyl)-6-
(hydroxymethyl)pyridin-3-ol.

OPMB OPMB
| Cl Cl | N
N~ >
cl N
N Pd(PPhs)s , Na,COs5 2SN
MeO o NHBoc DME/H,0, 85C Moo ° NHBoc
Me € Me
cl
cl
OH
1. LiBH4, THF, 25C N
2. HCl, 50C NF# Q
NH
HO 2

Me

Step 1.

[00474] To a solution of methyl 6-bromo-3-[4-(fert-butoxycarbonylamino)-4-methyl-1-
piperidyl]-5-[(4-methoxyphenyl)methoxy |pyridine-2-carboxylate (0.2 g, 354 umol) in DME
(5 mL) was added (2,3-dichlorophenyl)boronic acid (101 mg, 531 pmol), Na2COs3 (75 mg,
709 pumol), H20 (1 mL) and Pd(PPhs)4 (82 mg, 71 umol). The reaction was stirred at 85 °C
for 3 hrs. After cooling to room temperature water was added and the aqueous layer was
extracted with ethyl acetate. The combined organic fractions were washed with brine and
then dried with. After filtration the solvent was removed under reduced pressure and the
crude residue was purified by silica gel chromatography to give methyl 3-[4-(fert-
butoxycarbonylamino)-4-methyl-1-piperidyl]-6-(2,3-dichlorophenyl)-5-[ (4-
methoxyphenyl)methoxy]pyridine-2-carboxylate (0.15 g, 67 % yield). 'H NMR (400 MHz,
Methanol-ds) & ppm 7.55 (dd, J=7.94, 1.54 Hz, 1 H) 7.36 - 7.31 (m, 1 H) 7.28 - 7.18 (m, 4 H)
6.87 (s, 1 H) 6.84 (s, 1 H) 5.12 (s, 2 H) 3.87 (s, 3 H) 3.76 (s, 3 H) 3.14 - 3.02 (m, 4 H) 2.16
(brd, J=13.01 Hz, 2 H) 1.75 - 1.66 (m, 2 H) 1.45 (s, 9 H) 1.36 (s, 3 H). %). LCMS (ESI): m/z
[M +H] calculated for C32H38C12N30s: 630.2; found 630.3.

Step 2.

[00475] To a solution of methyl 3-[4-(fert-butoxycarbonylamino)-4-methyl-1-piperidyl]-6-
(2,3-dichlorophenyl)-5-[(4-methoxyphenyl)methoxy |pyridine-2-carboxylate (0.15 g, 238
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umol) in THF (2 mL) was added LiBHa (16 mg, 714 pmol). The reaction was stirred at 50
°C for 2 hrs. HCI (conc) was added and the mixture wasstirred for another 2hrs at 50 °C. The
mixture was cooled to room temperature, adjusted to pH = 7 with aq.sat. NaHCOs, filtered
and concentrated under reduced pressure. The residue was purified by preparative HPLC to
give 5-(4-amino-4-methyl-1-piperidyl)-2-(2,3-dichlorophenyl)-6-(hydroxymethyl)pyridin-3-
ol (49 mg, 129 umol, 54 % yield). '"H NMR (400 MHz, Methanol-d4) & ppm 7.55 (m, 1 H)
7.33 (m, 2 H) 7.08 (s, 1 H) 4.65 (m, 2 H) 3.12 (m, 2 H) 3.00 (m, 2 H) 1.85 (m, 4 H) 1.34 (s, 3
H). LCMS (ESI): m/z [M +H] calculated for CisH22C12N302: 382.1; found 382.1.

Example 12. Synthesis of {3-[(3S,45)-4-amino-3-methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-
6-(2,3-dichlorophenyl)-5-methylpyridin-2-yl jmethanol.

NH;
Me Me H%
Br Br +Me
~ | TMS-diazomethane Z O
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0% NOH 0" o”
Me
Br.
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Na,COs3, Pd(PPh3),, 3
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Step 1.

[00476] To a solution of 6-bromo-3-chloro-5-methylpyridine-2-carboxylic acid (200

mg, 798 umol) in a 1:1 mix of methanol (4 mL) : methylene chloride (4 mL) at 0 °C was
added trimethylsilyldiazomethane (1.19 mL, 2.39 mmol) slowly until the exotherm subsides
and then allowed to stir for an additional 15 min warming to room temperature. The

resulting reaction mixture was concentrated in vacuo and the residue was purified by flash
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chromatography using 0-50% EtOAc/Hex to yield the desired product methyl 6-bromo-3-
chloro-5-methylpyridine-2-carboxylate (210 mg, 99 % yield). LCMS (ESI): m/z [M +H]
calculated for CsHsCIBrNOz: 263.9; found 264.1.

Step 2.

[00477] To a solution of ethyl 3-fluoro-5-methylpyridine-2-carboxylate (210 mg, 793
umol) in DMA (3.96 mL) was added N-[(3S,45)-8-chloro-3-methyl-2-oxa-8-
azaspiro[4.5]decan-4-yl]chloranamine (208 mg, 872 umol) and DIPEA (690 pL, 3.96
mmol). The reaction mixture was stirred at 120 °C overnight. The resulting reaction mixture
was concentrated in vacuo, removing most of the DMA before purifiying. The residue was
purified by flash chromatography using 0-10% MeOH/CH2Cla to 20% MeOH to yield the
desired product methyl 3-[(3S,45)-4-amino-3-methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-6-
bromo-5-methylpyridine-2-carboxylate (300 mg, 95 % yield). LCMS (ESI): m/z [M +H]
calculated for C17H25BrN303: 398.1; found 398.3.

Step 3.

[00478] A solution of methyl 3-[(3S,45)-4-amino-3-methyl-2-oxa-8-azaspiro[4.5]decan-8-
yl]-6-bromo-5-methylpyridine-2-carboxylate (315 mg, 790 umol) in methylene chloride (8
mL) was cooled to -78°C before slowly adding in 1M solution of DIBAL-H (3.9 mL, 3.9
mmol) in DCM. The reaction mixture was stirred at -78 °C for 1 hr. The resulting reaction
mixture was diluted with Rochelle salt and CH2Cl>. The mixture was stirred at room
temperature for 3hrs before separating the organic layer, drying it over MgSOs, filterting, and
then concentrating in vacuo. The residue was purified by flash chromatography using 0-10%
MeOH/CHxCl: to yield the desired product, {3-[(3S,4S)-4-amino-3-methyl-2-oxa-8-
azaspiro[4.5]decan-8-yl]-6-bromo-5-methylpyridin-2-yl ymethanol (210 mg, 72 % yield).
LCMS (ESI): m/z [M +H] calculated for Ci6H2sBrN3Oz2: 370.1; found 370.1.

Step 4.

[00479] To a solution of {3-[(3S,4S)-4-amino-3-methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-
6-bromo-5-methylpyridin-2-yl jmethanol (70 mg, 0.189 mmol) and (2,3-
dichlorophenyl)boronic acid (72 mg, 0.378 mmol) in DME (0.9 mL, 0.2 M) and H20 (0.2
mL, 1 M) was added Na,COs (41 mg, 0.378 mmol), then Pd(PPhs)4 (22 mg, 0.019 mmol) was
added to the reaction mixture. The mixture was stirred at 100 °C for 1hr. At which point the
reaction mixture was concentrated under reduced pressure. Purification by prep-HPLC

afforded {3-[(3S$,45)-4-amino-3-methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-6-(2,3-
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dichlorophenyl)-5-methylpyridin-2-yl ymethanol (38 mg, 46% yield) as white solid. '"H NMR
(500 MHz, Methanol-ds) § 7.58 (dd, J= 8.1, 1.6 Hz, 1H), 7.53 (s, 1H), 7.39 — 7.35 (m, 1H),
722(dd, J=7.7, 1.6 Hz, 1H), 4.64 (s, 2H), 433 — 4.25 (m, 1H), 3.93 (d, J=9.1 Hz, 1H),
3.83 (d,J=9.0 Hz, 1H), 3.50 — 3.35 (m, 3H), 3.06 — 2.90 (m, 2H), 2.20 (s, 3H), 2.02 — 1.92
(m, 2H), 1.86 (d, /= 12.2 Hz, 1H), 1.75 — 1.70 (m, 1H), 1.30 (d, J = 6.5 Hz, 3H). LC-MS
(ESI): m/z [M + H]+ calculated for C22HasCl12N302: 436.2; found 436.3.

Example 13. Synthesis of {6-[(2-amino-3-chloropyridin-4-yl)sulfanyl]-3-[(3S, 45)-4-amino-
3-methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-5-methylpyridin-2-yl }methanol.

Me
Br % Cl
N | HoN (A SK
I
N~
HO
Cl Me
Pd,(dba);, XantPhos HoaN x-S\ ”
. . |
i-ProNEt, dioxane No N\l
120 °C, MW

[00480] To a microwave vial was added {3-[(3S,45)-4-amino-3-methyl-2-oxa-8-
azaspiro[4.5]decan-8-yl]-6-bromo-5-methylpyridin-2-yl }methanol (70 mg, 0.189 mmol), 3-
chloro-4-(potassiosulfanyl)pyridin-2-amine (75 mg, 0.377 mmol), tris(dibenzylideneacetone)
dipalladium (17 mg, 0.0189 mmol) , xantphos (21 mg, 0.038 mmol) ,and N,N-
diisopropylethylamine (0.01 mL, 0.567 mmol). The mixture was evacuated under house vac
for 15 min before degassed dioxane (1.9 mL, 0.1 M) was added. The reaction vial was
evacuated and purged with N2 three times before stirring under microwave conditions at

130 °C for 2 hrs. The reaction mixture was concentrated under reduced pressure and
subjected to column. Purification by reverse phase column chromatography to aftord 6-[(2-
amino-3-chloropyridin-4-yl)sulfanyl]-3-[(3S,45)-4-amino-3-methyl-2-oxa-8-
azaspiro[4.5]decan-8-yl]-5-methylpyridin-2-yl } methanol (43 mg, 0.096 mmol, 51 % yield) as
white solid. 'H NMR (500 MHz, Methanol-d4) & 7.84 (s, 1H), 7.56 (d, J = 5.6 Hz, 1H), 5.75
(d,J=5.5Hz, 1H), 4.58 (s, 2H), 4.29 (qd, J= 6.5, 4.2 Hz, 1H), 3.93 (d, J = 9.0 Hz, 1H), 3.83
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(d, J=9.0 Hz, 1H), 3.67 — 3.50 (m, 2H), 3.38 (d, J = 4.2 Hz, 1H), 3.02 (dddd, J =343, 13 3,
11.0, 2.7 Hz, 2H), 2.45 (s, 3H), 2.01 — 1.91 (m, 2H), 1.89 — 1.82 (m, 1H), 1.71 (ddt, J = 12.7,
4.5,2.4 Hz, 1H), 1.30 (d, J = 6.5 Hz, 3H); LC-MS (ESI): m/z [M + H]+ calculated for
C21H29CIN502S: 450.2; found 450.3.

Example 14. Synthesis of [3-(4-amino-4-methylpiperidin-1-yl)-6-(2,3-dichlorophenyl)-5-
methylpyridin-2-ylmethanol.

Me Me HN

NHBoc
| X CHgl, K,CO4 | X
N > No
F DMF.nt F DIEA, i-PrOH
90 °C NHBoc

MeO” YO MeO” SO MeO

Cl
Me Cl

NBS | B(OH),

——— NN >
DMF, rt Pd(PPh)., N
OvNHBoc (PPhs)s, Na;COs

DME/H,0, 85 °C

Cl Cl
Cl
Me cl Me
| N LiBH,4 SN
> |
N _ ]
= Q THF, 0-40 °C N~ Q
NHBoc NHBoc
MeO 0 Me OH Me
Cl
Cl
Me
HCI/MeOH SN
> |
0 N
25°C F N
NH,
OH Me

[00481] To a solution of 3-fluoro-5-methyl-pyridine-2-carboxylic acid (1.5 g, 9.6 mmol) in
DMF (10 mL) was added CH3I (6.2 g, 43.5 mmol, 2.7 mL) and K2CO3 (3.6 g, 26.1 mmol).

Step 1.
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The reaction mixture was stirred at 25 °C for 16 hrs. The reaction was diluted with water and
extracted with EtOAc. The combined organic phase was washed with brine, dried over
anhydrous NaxSQy, filtered and concentrated under reduced pressure. The crude residue was
purified by silica gel chromatography to give methyl 3-fluoro-5-methylpicolinate (1.4 g, 85
% yield). LCMS (ESI): m/z [M +H] calculated for CsHoFNO2: 170.0; found 170.0.

Step 2.

[00482] To a solution of methyl 3-fluoro-5-methylpicolinate (500 mg, 2.96 mmol) in i-
PrOH (8 mL) was added fert-butyl N-(4-methyl-4-piperidyl)carbamate (696 mg, 3.25 mmol)
and DIEA (1.9 g, 14.7 mmol, 2.6 mL). The reaction mixture was stirred at 90 °C for 16 hrs.
All volatiles were removed under reduced pressure and the crude residue was purified by
silica gel chromatography to give methyl 3-(4-((zert-butoxycarbonyl)amino)-4-
methylpiperidin-1-yl)-5-methylpicolinate (650 mg, 60 % yield). "H NMR (400 MHz,
Chloroform-d) & ppm 8.08 (s, l H) 7.21 (s, 1 H) 436 (s, 1 H)3.95(s,3H)3.14-2.94 (m, 5
H)2.34(s,3H)2.09(d, /<13.33 Hz,2H) 1.86-1.74 (m, 2 H) 1.44 (s, 9H) 1.41 (s, 3 H).
LCMS (ESI): m/z [M +H] calculated for C19H30N304: 364.2; found 364.3;

Step 3.

[00483] To a solution of methyl 3-(4-((tert-butoxycarbonyl)amino)-4-methylpiperidin-1-
yl)-5-methylpicolinate (250 mg, 687 pmol) in DMF (1 mL) was added NBS (146 mg, 825
umol) at 0 °C. The reaction mixture was stirred at O °C for 5 min, then another portion of
NBS (61 mg, 343 umol) was added and the reaction mixture was stirred at 25 °C for 0.5 hr.
The reaction mixture was quenched by addition aq. sat. Na2SO3 and H2O. The mixture was
filtered and concentrated under reduced pressure. The crude residue was purified by silica gel
chromatography to give methyl 6-bromo-3-(4-((fert-butoxycarbonyl)amino)-4-
methylpiperidin-1-yl)-5-methylpicolinate (175 mg, 57 % yield). '"H NMR (400 MHz,
Chloroform-d) & ppm 7.25 (s, 1 H)4.33 (s, 1 H)3.93 (s, 3 H)3.11 -2.93 (m, 4 H) 2.38 (s, 3
H) 2.09 (d, J=13.82 Hz, 2 H) 1.82 - 1.74 (m, 2 H) 1.44 (s, 9 H) 1.40 (s, 3 H). LCMS (ESI):
m/z [M +H] calculated for C19H20BrN3O4: 442.0; found 442 2.

Step 4.
[00484] To a solution of methyl 6-bromo-3-(4-((fert-butoxycarbonyl)amino)-4-

methylpiperidin-1-yl)-5-methylpicolinate (140 mg, 316 umol) in DME (2 mL) was added
(2,3-dichlorophenyl)boronic acid (91 mg, 474 umol), Na2CO3 (67 mg, 633 umol) in H20
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(0.4 mL) and Pd(PPhs)s (37 mg, 32 umol). The mixture was stirred at 85 °C for 16 hrs and
then concentrated under reduced pressure. The crude residue was purified by silica gel
chromatography to give methyl 3-(4-((fert-butoxycarbonyl)amino)-4-methylpiperidin-1-yl)-
6-(2,3-dichlorophenyl)-5-methylpicolinate (85 mg, 52 % yield). '"H NMR (400 MHz,
Chloroform-d) & ppm 7.54 -7.45 (m, 1 H) 732 -7.18 (m, 3 H) 4.38 (br s, 1 H) 3.92 (s, 3 H)
3.22-3.00 (m, S H) 2.14 (s, 4 H) 1.89 - 1.76 (m, 2 H) 1.46 (s, 9 H) 1.42 (s, 3 H). LCMS
(ESI): m/z [M +H] calculated for C2sH32C12N304: 508.0; found 508.1;

Step S.

[00485] To a solution of methyl 3-(4-((fert-butoxycarbonyl)amino)-4-methylpiperidin-1-
y1)-6-(2,3-dichlorophenyl)-5-methylpicolinate (80 mg, 157 pmol) in THF (2 mL) was added
LiBHa (7 mg, 314 umol) at 0 °C. The reaction mixture was stirred at 40 °C for 1 hr. The
reaction was quenched by the careful addition of MeOH (2 ml) and the solvent was removed
under reduced pressure. The reaction mixture was concentrated to give ferz-butyl (1-(6-(2,3-
dichlorophenyl)-2-(hydroxymethyl)-5-methylpyridin-3-yl)-4-methylpiperidin-4-yl )carbamate
(76 mg, crude) as a white solid which was directly used without further purification. LCMS
(ESI): m/z [M +H] calculated for C24H32C12N303: 480.0; found 480.0.

Step 6.

[00486] A mixture of fert-butyl (1-(6-(2,3-dichlorophenyl)-2-(hydroxymethyl)-5-
methylpyridin-3-yl)-4-methylpiperidin-4-yl)carbamate (74 mg, 154 pmol) in HCI/MeOH (2
mL) was stirred at 25 °C for 1 hr. The reaction mixture was concentrated and the crude
residue was purified by pre-HPLC to give (3-(4-amino-4-methylpiperidin-1-yl)-6-(2,3-
dichlorophenyl)-5-methylpyridin-2-yl)methanol (17 mg, 29 % yield). 'H NMR (400 MHz,
Methanol-ds) & ppm 8.53 (brs, 1 H) 7.62 (d,/J=8.16 Hz, 1 H) 7.57 (s, 1 H) 7.40 (t, /=7.83
Hz, 1 H)7.26(dd,/=7.61,143Hz, 1H)4.72(d,/J=551Hz, 2H)3.19(d, /=13.01 Hz, 2
H)3.11-298 (m, 2 H)2.12 (s, 3 H) 2.07 - 1.87 (m, 4 H) 1.48 (s, 3 H). LCMS (ESI): m/z [M
+H] calculated for Ci19H24C12N30: 380.1; found 380.1.
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Example 15. Synthesis of {6-[(2-amino-3-chloropyridin-4-yl)sulfanyl]-3-(4-amino-4-
methylpiperidin-1-yl)pyridin-2-yl jmethanol.

SH
Me N
Br. N A

| X

N Ay NH, N y N -
OvNHBOC 1,10- phenanthrolme NH2 QvNHBOC
MeO @] Cul,K3PO,

Me
dioxane, 130 °C

LIBH4 HCI/MeOH

N = N =
0 o]
THF, 40 °C H, OvNHBoc 25°C

\

Me
NS
N> NP Q
NHy M:Hz
Step 1.

[00487] To a solution of 2-amino-3-chloro-pyridine-4-thiol (154 mg, 960 umol) in dioxane
(3 mL) was added methyl 6-bromo-3-(4-((fert-butoxycarbonyl)amino)-4-methylpiperidin-1-
yl)-5-methylpicolinate (170 mg, 384 pmol), K3sPO4 (163 mg, 768 umol), 1,10-
phenanthroline (14 mg, 77 umol) and Cul (7 mg, 38 umol). The reaction mixture was stirred
at 130 °C for 4 hrs and then cooled to room temperature, concentrated under reduced pressure
and then purified by silica gel chromatography to give methyl 6-((2-amino-3-chloropyridin-4-
yD)thio)-3-(4-((fert-butoxycarbonyl)amino)-4-methylpiperidin-1-yl)-5-methylpicolinate (82
mg, 41 % yield). LCMS (ESI): m/z [M +H] calculated for C24H33CINsO4S: 522.0; found
522.1.
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Step 2.

[00488] To a solution of methyl 6-((2-amino-3-chloropyridin-4-yl)thio)-3-(4-((tert-
butoxycarbonyl)amino)-4-methylpiperidin-1-yl)-5-methylpicolinate (80 mg, 157 umol) in
THF (2 mL) was added LiBH4 (7 mg, 314 umol) at 0 °C. The reaction mixture was stirred at
40 °C for 1hr upon which the reaction was quenched by careful addition of MeOH (2ml) at
room temperature. The mixture was concentrated to give fert-butyl (1-(6-((2-amino-3-
chloropyridin-4-yl)thio)-2-(hydroxymethyl)-5-methylpyridin-3-yl)-4-methylpiperidin-4-
yl)carbamate (76 mg, crude) which was directly used without further purification. LCMS
(ESI): m/z [M +H] calculated for C23H33CINsO3S: 494.0; found 494.4.

Step 3.

[00489] A mixture of zert-butyl (1-(6-((2-amino-3-chloropyridin-4-yl)thio)-2-
(hydroxymethyl)-5-methylpyridin-3-yl)-4-methylpiperidin-4-yl)carbamate (76 mg, 153
umol) in HCI/MeOH (2 mL) was stirred at 25 °C for 0.5hr. The reaction mixture was
concentrated under reduced pressure and then purified by pre-HPLC to give (6-((2-amino-3-
chloropyridin-4-yl)thio)-3-(4-amino-4-methylpiperidin-1-yl)-5-methylpyridin-2-yl)methanol
(11 mg, 17 % yield) as a yellow solid "H NMR (400 MHz, Methanol-ds) § ppm 7.87 (s, 1 H)
7.65(d,/J=685Hz 1 H)629(d,/J=685Hz, 1 H)482(s,2H)3.38(s,2H)3.24-3.13
(m,2H)2.50(s,3 H)2.20-1.95 (m, 4 H) 1.53 (s, 3 H). LCMS (ESI): m/z [M +H]
calculated for C1sH2sCINsOS: 394.1; found 394.2.
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Example 16. Synthesis of [S-[(2-amino-3-chloro-4-pyridyl)sulfanyl]-2-[(3S,4S5)-4-amino-3-
methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-6-methyl-3-pyridyl |methanol.

HN NH,
) § M
N CHal, KZCO?’: 2 ) > NF N NHBoc
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0”0 . OH .
I o} o}
Step 1.

[00490] To a stirred solution of 2-chloro-6-methyl-pyridine-3-carboxylic acid (1 g, 5.83
mmol) in DMF (4 mL) was added K2CO3 (2.2 g, 15.74 mmol) and CH3I (3.7 g, 26.23 mmol,
1.6 mL) at 20 °C. The reaction mixture was stirred at 20 °C for 3 hrs. The reaction was
diluted with water (40 mL) and extracted with EtOAc. The combined organic layers were
dried over MgSOs, filtered and the filtrate was concentrated under reduced pressure. The
resulting residue was purified by silica gel chromatography to afford methyl 2-chloro-6-
methyl-pyridine-3-carboxylate (1 g, 92 % yield) as a white solid. '"H NMR (400 MHz,
Methanol-ds) & ppm 8.13 (d, J=7.89 Hz, 1 H) 7.49 - 7.22 (m, 1 H) 3.91 (s, 3 H) 2.54 (s, 3 H).
LCMS (ESI): m/z [M +H] calculated for CsHoCINO2: 186.0; found 186.1.

Step 2.

[00491] To a solution of methyl 2-chloro-6-methyl-pyridine-3-carboxylate (0.14 g, 754
umol) in 7-PrOH (4 mL) was added (35, 45)-3-methyl-2-oxa-8-azaspiro[4.5]decan-4-amine
(220 mg, 905.14 umol, 2 HCI salt), and DIEA (975 mg, 7.54 mmol, 1.3 mL) at 20 °C. The

reaction mixture was stirred at 110 °C for 12hrs. To the reaction mixture was added Boc,O
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(658 mg, 3.02 mmol, 693 uL) and the mixture was stirred at 20 °C for 2 hrs. The mixture
was diluted with water (15 mL) and extracted with EtOAc. The combined organic fractions
were washed with brine, dried with Na2SOs, filtered and concentrated under reduced
pressure. The resulting residue was purified by silica gel chromatography to afford methyl 2-
[(3S,45)-4-(tert-butoxycarbonylamino)-3-methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-6-methyl-
pyridine-3-carboxylate (90 mg, 28 % yield) as a white solid. "H NMR (400 MHz, Methanol-
ds) & ppm 7.86 (d, J=7.83 Hz, 1 H) 6.96 - 6.81 (m, 1 H) 6.68 - 6.57 (m, 1 H) 4.21 (dt,
J=11.34,5.52 Hz, 1 H) 3.96 - 3.90 (m, 1 H) 3.84 (s, 3 H) 3.73 - 3.68 (m, 1 H) 3.66 - 3.62 (m,
1 H)3.59 -3.55 (m, 1 H) 3.51 - 3.43 (m, 1 H) 3.34 (s, 3 H) 3.22 - 3.09 (m, 1 H) 2.43 (s, 3 H)
1.85-1.71 (m, 2 H) 1.64 - 1.56 (m, 2 H) 1.45 - 1.44 (m, 9 H) 1.14 - 1.10 (m, 3 H). LCMS
(ESI): m/z [M +H] calculated for C22H34N30s: 420.2; found 420.4

Step 3.

[00492] To a solution of methyl 2-[(3S,45)-4-(fert-butoxycarbonylamino)-3-methyl-2-oxa-
8-azaspiro[4.5]decan-8-yl]-6-methyl-pyridine-3-carboxylate (0.18 g, 429 umol) in DMF (5
mL) was added NBS (84 mg, 472 umol) at 20 °C. The reaction was stirred at 20 °C for 1 hr.
The mixture was quenched with sat. aq. Na2S203 and the mixture was extracted with EtOAc.
The combined organic layers were washed with brine, dried over Na2SOs4, and filtered. The
filtrate was concentrated under reduced pressure. The remaining residue was purified by
silica gel chromatography to afford methyl 5-bromo-2-[(3S,45)-4-(tert-
butoxycarbonylamino)-3-methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-6-methyl-pyridine-3-
carboxylate (0.14 g, 65 % yield) as a white solid. 'TH NMR (400 MHz, Methanol-ds) § ppm
8.09—7.88 (m, 1 H)4.28 - 4.17 (m, 1 H) 3.95 -3.92 (m, 1 H) 3.91 - 3.88 (m, 1 H) 3.85 (s, 3
H)3.73-3.68 (m, 1 H)3.66 - 3.61 (m, 1 H) 3.59 - 3.56 (m, 1 H) 3.52 - 3.43 (m, 2 H) 3.40 -
3.33 (m, 1 H)3.24 - 3.13 (m, 2 H) 2.49 (s, 3 H) 1.76 - 1.68 (m, 2 H) 1.62 - 1.56 (m, 2 H) 1.45
-1.44 (m, 9H) 1.14 - 1.10 (m, 3 H). LCMS (ESI): m/z [M +H] calculated for C2:H33BrN3Os:
498.2, 500.2; found 498.2, 500.2.

Step 4.

[00493] A mixture of methyl 5-bromo-2-[(3S,45)-4-(tert-butoxycarbonylamino)-3-methyl-
2-oxa-8-azaspiro[4.5]decan-8-yl]-6-methyl-pyridine-3-carboxylate (60 mg, 120 pmol), 2-
amino-3-chloro-pyridine-4-thiol (39 mg, 241 umol), 1,10-Phenanthroline (4 mg, 24 pmol),
K3PO4 (51 mg, 241 umol) and Cul (2 mg, 12 umol) in dioxane (2 mL) was heated at 140 °C

for 48 hrs. The mixture was diluted with water and the mixture was extracted with EtOAc.
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The combined organic fractions were washed with brine, dried with NaxSOs, filtered and the
filtrate was concentrated under reduced pressure. The resulting residue was purified by silica
gel chromatography to afford methyl 5-[(2-amino-3-chloro-4-pyridyl)sulfanyl]-2-[(3S, 4S5)-4-
(tert-butoxycarbonylamino)-3-methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-6-methyl-pyridine-3-
carboxylate (20 mg, 29 % yield) as a white solid. LCMS (ESI): m/z [M +H] calculated for
C27H37CINsOsS: 578.2; found 578.3.

Step S.

[00494] To a solution of methyl 5-[(2-amino-3-chloro-4-pyridyl)sulfanyl]-2-[(3S,45)-4-
(tert-butoxycarbonylamino)-3-methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-6-methyl-pyridine-3-
carboxylate (20 mg, 35 umol) in THF (1 mL) was added LiBHs (2 mg, 104 umol) at 20 °C.
The reaction was stirred at 50 °C for 12hrs. To the reaction mixture was added HCI (0.3 mL)
at 20 °C, and the reaction was stirred at 30 °C for 2Zhrs. The mixture was adjusted to pH =7
with NaHCO:3, filtered and the filtrate was concentrated under reduced pressure. The
remaining residue was purified by prep-HPLC to afford [5-[(2-amino-3-chloro-4-
pyridyl)sulfanyl]-2-[(3S, 45)-4-amino-3-methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-6-methyl-3-
pyridylJmethanol (4.3 mg,, 28 % yield) as a white solid. '"H NMR (400 MHz, Methanol-d4) &
ppm 8.63 - 8.40 (m, 1 H) 7.86 - 7.80 (m, 1 H) 7.58 - 7.53 (m, 1 H) 5.76 - 5.73 (m, 1 H) 4.60 -
4.52 (m, 2 H)4.32-4.22 (m, 1 H)3.94 - 3.87 (m, 1 H) 3.82 - 3.75 (m, 1 H) 3.60 - 3.35 (m, 2
H) 3.25 (brd, J=3.67 Hz, 1 H) 3.11 —2.93 (m, 2 H) 2.44 (s, 3 H) 1.99 - 1.87 (m, 2 H) 1.85 -
1.77 (m, 1 H) 1.70 (br d, J=11.74 Hz, 1 H) 1.27 (d, J=6.48 Hz, 3 H). LCMS (ESI): m/z [M
+H] calculated for C21H29CIN502S: 450.2; found 450.2.
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Example 17. Synthesis of {2-[(3S,45)-4-amino-3-methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-
5-(2,3-dichlorophenyl)-6-methylpyridin-3-yl }methanol.
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Step 1.

[00495] To a solution of methyl 5-bromo-2-[(3S,45)-4-(tert-butoxycarbonylamino)-3-
methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-6-methyl-pyridine-3-carboxylate (50 mg, 100
umol) in DME (1 mL) was addded (2,3-dichlorophenyl)boronic acid (29 mg, 151 umol),
Na2COs (21mg, 201 pmol), H20 (0.2 mL) and Pd(PPhs)s (23 mg, 20 umol). The reaction was
stirred at 85 °C for 3 hrs. After cooling to room temperature the mixture was diluted with
water and the organic layer was extracted with ethyl acetate. The combined organic phases
were washed with brine and then dried over NaxSO4. After filtration the solvent was removed
under reduced pressure and the crude residue was purified by silica gel chromatography to
give methyl 2-[(3S,4S5)-4-(tert-butoxycarbonylamino)-3-methyl-2-oxa-8-azaspiro[4.5]decan-
8-y1]-5-(2,3-dichlorophenyl)-6-methyl-pyridine-3-carboxylate (30 mg, 53 % yield). 'H NMR
(400 MHz, Methanol-ds) & ppm 7.72 (s, 1 H) 7.57 (br d, J=6.61 Hz, 1 H) 7.36 (s, 1 H) 7.23
(brd, J=7.72 Hz, 1 H) 6.94 (br d, J=9.92 Hz, 1 H) 4.27 - 4.20 (m, 2 H) 3.97 (br s, 1 H) 3.85
(s, 3 H) 3.74 (br d, J=9.70 Hz, 2 H) 3.67 (br d, J=8.16 Hz, 1 H) 3.48 (br s, 2 H) 2.18 (s, 3 H)
1.78 - 1.72 (m, 2 H) 1.60 (br s, 3 H) 1.45 (br d, J=3.31 Hz, 9H) 1.15 - 1.11 (m, 3 H). LCMS
(ESI): m/z [M +H] calculated for C2sH36C12N304: 564.2; found 564 .4.
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Step 2.

[00496] To a solution of methyl 2-[(3S,45)-4-(tert-butoxycarbonylamino)-3-methyl-2-oxa-
8-azaspiro[4.5]decan-8-yl]-5-(2,3-dichlorophenyl)-6-methyl-pyridine-3-carboxylate (30 mg,
53 pmol) in THF (1 mL) was added LiBH4 (4 mg, 159 umol). The reaction was stirred at 50
°C for 2hrs. HCI (conc.) was then added and the mixture was stirred at 20 °C for 3 hrs. The
mixture was adjusted to pH =7 with NaHCO3, filtered and the solvent removed under reduced
pressure. The crude residue was purified by preparative HPLC to give [2-[(3S,45)-4-amino-
3-methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-5-(2,3-dichlorophenyl)-6-methyl-3-
pyridylJmethanol (3 mg, 13% yield). 1H NMR (400 MHz, Methanol-ds) 6 ppm 7.57 (dd,
J=8.05, 1.43 Hz, 1 H) 7.52 (s, 1 H) 7.36 (t, J=7.83 Hz, 1 H) 7.21 (dd, J=7.72, 1.32 Hz, 1 H)
4.63(s,2H)430-423(m, 1 H)3.88(d,J=8.82Hz, 1 H)3.77 (d, J=8.82 Hz, 1 H) 3.43 -
3.34(m,2H)3.23-288(m,3 H)2.19(s,3 H) 1.92 (brd, J=573 Hz,2 H) 1.81 - 1.69 (m, 2
H) 1.25 (d, J=6.62 Hz, 3 H). LCMS (ESI): m/z [M +H] calculated for C22H2sC12N302: 436.2;
found 436.2.
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Example 18. Synthesis of 5-[(3S,45)-4-amino-3-methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-2-
(2,3-dichlorophenyl)-6-(hydroxymethyl)pyridin-3-ol.

NH
Br HN T 2 Br
AN -+Me _
l 0] | N B,Piny, AcOK
NF N A NHBoc
F DIEA,i-PrOH,Boc,0 > Pd(dppf),Cl,
0O~ "OMe MeO 0 aiMe Dioxane, 85 °C

H,05

DCM

Cl
S~
O NBS
K,CO5, DMF DMF
50 °C, 6h
Cl
Cl
o)
_OH
EIS /\©\
OH
Pd(PPhs)s
Na2CO3
DME
1. LiBH,, THF  Cl
Cl
2. con.HCI
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Step 1.

[00497] To a solution of methyl 5-bromo-3-fluoro-pyridine-2-carboxylate (0.5 g, 2.14
mmol) in i-PrOH (10 mL) was added (35, 45)-3-methyl-2-oxa-8-azaspiro[4.5]decan-4-amine
(649 mg, 2.67 mmol, HCI salt) and DIEA (2.8 g, 21.37 mmol, 3.7 mL) at 20 °C. The reaction
mixture was stirred at 110 °C for 12hrs. Boc2O (933 mg, 4.27 mmol, 982 uL) was then added
to this mixture, and the resulting mixture was stirred at 20 °C for 2 hrs. The mixture was
partitioned between water and EtOAc and the organic layer was washed with brine, dried
with Na2SOs4, filtered and concentrated under reduced pressure. The resulting residue was
purified by column chromatography to afford methyl 5-bromo-3-[(3S,45)-4-(tert-
butoxycarbonylamino)-3-methyl-2-oxa-8-azaspiro[4.5]decan-8-yl|pyridine-2-carboxylate (1
g, 97 % yield) as a white solid. '"H NMR (400 MHz, Methanol-d4) & ppm 8.22 (s, 1 H) 7.79
(s, 1 H)4.28 -4.18 (m, 1 H)3.92 (s, 3 H) 3.74 - 3.55 (m, 2 H) 3.24 - 3.14 (m, 1 H) 3.10 -
3.00 (m, 2 H) 2.96 - 2.87 (m, 1 H) 1.92 - 1.73 (m, 3 H) 1.70 - 1.58 (m, 2 H) 1.46 (s, 9 H) 1.13
(d, J/=6.39 Hz, 3 H). LCMS (ESI): m/z [M +H] calculated for C21H31BrN3Os: 484.1; found
484.1.

Step 2.

[00498] To a solution of methyl 5-bromo-3-[(3S,45)-4-(tert-butoxycarbonylamino)-3-
methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]pyridine-2-carboxylate (1 g, 2.06 mmol) in dioxane
(15 mL) was added 4,4,5,5-tetramethyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1,3,2-dioxaborolane (786 mg, 3.10 mmol), KOAc (405 mg, 4.13 mmol) and
Pd(dppf)Cl2.CH2Cl2 (169 mg, 206 pmol) at 20 °C. The reaction mixture was stirred at 85 °C
for 2 hrs. The reaction mixture was filtered and the filtrate was purified by reversed-phase
column chromatography to afford [5-[(3S, 45)-4-(tert-butoxycarbonylamino)-3-methyl-2-oxa-
8-azaspiro[4.5]decan-8-yl]-6-methoxycarbonyl-3-pyridyl]boronic acid (0.4 g, 43 % yield) as
a white solid. '"H NMR (400 MHz, Methanol-d4) & ppm 8.26 (brs, 1 H) 7.87 - 7.72 (m, 1 H)
6.88 (brd, /~10.58 Hz, 1 H)4.26-4.17 (m, 1 H) 3.92 (s, 3 H) 3.75-3.71 (m, 1 H) 3.69 -
3.64(m, 1 H)3.34(s,2H)3.21-3.12(m, 1 H)3.05(brs,2H)2.94-282(m, 1 H) 1.92 -
1.75(m,3 H)1.70-1.60 (m, 1 H) 1.46 (s, 9H) 1.13 (d, /=6.17 Hz, 3 H). LCMS (ESI): m/z
[M +H] calculated for C21H33BN30O7: 450.2; found 450.4.

Step 3.

[00499] H:0: (303 mg, 2.67 mmol, 257 pL, 30% purity) was added slowly to the solution
of [5-[(3S,45)-4-(tert-butoxycarbonylamino)-3-methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-6-
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methoxycarbonyl-3-pyridyl]boronic acid (0.4 g, 890 pmol) in DCM (2 mL) at 0 °C. The
reaction mixture was stirred at 20 °C for Shrs. The mixture was quenched with sat.Na>S203
aqueous (40 mL) and adjusted to pH <7 with 1N HCl. The mixture was extracted with
EtOAc and the organic layer was washed with brine, dried over Na:SOs, filtered and
concentrated under reduced pressure. The remaining residue was purified by column
chromatography to afford methyl 3-[(3S,45)-4-(fert-butoxycarbonylamino)-3-methyl-2-oxa-
8-azaspiro[4.5]decan-8-yl]-5-hydroxy-pyridine-2-carboxylate (0.27 g, 72 % yield) as a white
solid. 'H NMR (400 MHz, Methanol-ds) & ppm 7.70 (s, 1 H) 6.94 - 6.90 (s, 1 H) 4.26 - 4.19
(m, 1 H) 3.98 -3.92 (m, 1 H) 3.88 (s, 3 H) 3.74 - 3.69 (m, 1 H) 3.65 - 3.61 (m, 1 H) 3.16 -
3.09 (m, 1 H) 3.05-2.96 (m, 2 H) 2.90 - 2.81 (m, 1 H) 1.93 - 1.78 (m, 3 H) 1.71 - 1.62 (m, 1
H) 1.46 (s, 9 H) 1.13 (d, J=6.39 Hz, 3 H). LCMS (ESI): m/z [M +H] calculated for
C21H32N306: 422.2; found 422.4.

Step 4.

[00500] To a solution of methyl 3-[(3S,45)-4-(fert-butoxycarbonylamino)-3-methyl-2-oxa-
8-azaspiro[4.5]decan-8-yl]-5-hydroxy-pyridine-2-carboxylate (0.27 g, 641 pmol) in DMF (6
mL) was added 1-(chloromethyl)-4-methoxy-benzene (150mg, 961 pmol, 131 pL) and
K2COs3 (266mg, 1.92 mmol) at 25 °C. The reaction was stirred at 50 °C for 6 hrs. The
mixture was diluted with water (15ml), extracted with EtOAc. The combined organic
fractions were washed with brine, dried with NaxSOys, filtered and concentrated under reduced
pressure. The resulting residue was purified by column chromatography to afford methyl 3-
[(3S,45)-4-(tert-butoxycarbonylamino)-3-methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-5-[ (4-
methoxyphenyl)methoxy Jpyridine-2-carboxylate (0.33 g, 95 % yield) as a white solid. 'H
NMR (400 MHz, Methanol-ds) & ppm 7.84 (s, 1 H) 7.39 - 7.35 (m, 2 H) 7.09 (s, 1 H) 6.96 -
6.92 (m, 2 H) 5.17 - 5.10 (m, 2 H) 4.26 - 421 (m, 1 H) 3.97 - 3.94 (m, 1 H) 3.89 (s, 3 H) 3.79
(s,3 H)3.73-3.69 (m, 1 H)3.66 - 3.61 (m, 1 H) 3.20 - 3.11 (m, 1 H) 3.07 - 3.00 (m, 2 H)
2.88 (brs, 1 H) 1.94-1.77 (m, 4 H) 1.70 - 1.61 (m, 1 H) 1.46 (s, 9 H) 1.13 (d, J=6.14 Hz, 3
H). LCMS (ESI): m/z [M +H] calculated for C20H40N307: 542.3; found 542 .4.

Step S.

[00501] To a solution of methyl 3-[(3S,45)-4-(fert-butoxycarbonylamino)-3-methyl-2-oxa-
8-azaspiro[4.5]decan-8-yl]-5-[(4-methoxyphenyl )methoxy |pyridine-2-carboxylate (0.23 g,
424 pmol) in DMF (3 mL) was added NBS (76 mg, 425 umol) at 20 °C. The reaction was

stirred at 20 °C for Smin. The mixture was quenched with sat.Na2S203 aqueous and the
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resulting mixture was extracted with EtOAc. The organic layer was washed with brine, dried
over NaxSQOys, filtered and concentrated under reduced pressure. The resulting residue was
purified by column chromatography to afford methyl 6-bromo-3-[(3S,4S5)-4-(tert-
butoxycarbonylamino)-3-methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-5-[(4-
methoxyphenyl)methoxy Jpyridine-2-carboxylate (0.3 g, 85 % yield) as a white solid. 'H
NMR (400 MHz, Methnaol-ds) & ppm 7.95 (s, 1 H) 7.39 (d, J=8.60 Hz, 2 H) 7.10 - 7.05 (m, 1
H) 6.94 (d, J=8.60 Hz, 2 H) 5.19 (s, 2 H) 4.26 - 4.19 (m, 1 H) 3.98 - 3.92 (m, 1 H) 3.87 (s, 3
H) 3.80 (s, 3 H) 3.73 - 3.69 (m, 1 H) 3.62 (d, J=8.60 Hz, 1 H) 3.20 - 3.12 (m, 1 H) 3.03 (ddd,
J=11.74,7.99,3.20 Hz, 2 H) 2.93 - 2.87 (m, 1 H) 2.68 (s, 2 H) 1.91 - 1.73 (m, 3 H) 1.63 (dt,
J=12.79,3.97 Hz, 1 H) 1.46 (s, 9H) 1.19 - 1.11 (m, 3 H). LCMS (ESI): m/z [M +H]
calculated for C29H39BrN307: 620.2; found 620.3.

Step 6.

[00502] To a solution of methyl 6-bromo-3-[(3S,45)-4-(fert-butoxycarbonylamino)-3-
methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-5-[(4-methoxyphenyl)methoxy |pyridine-2-
carboxylate (0.1 g, 161.15 umol) in DME (2 mL) was added (2,3-dichlorophenyl)boronic
acid (46 mg, 242 pmol), Na2COs (34 mg, 322 umol), H2O (0.4 mL) and Pd(PPhs)s (37 mg,
32 umol) at 20 °C. The reaction mixture was stirred at 85 °C for 3 hrs. The mixture was
diluted with water (5ml) and the organic layer was extracted with EtOAc. The combined
organic fractions were washed with brine, dried with Na2SOs, filtered and concentrated under
reduced pressure. The resulting residue was purified by silica gel chromatography to afford
methyl 3-[(3S, 4S)-4-(tert-butoxycarbonylamino)-3-methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-
6-(2,3-dichlorophenyl)-5-[(4-methoxyphenyl)methoxy |pyridine-2-carboxylate (0.05 g, 45 %
yield) as a white solid. 'H NMR (400 MHz, Methanol-d+) § ppm 7.57 - 7.54 (m, 1 H) 7.33 (t,
J=772Hz, 1 H) 7.27 (dd, J=7.61, 1.65Hz, 1 H) 7.24 - 7.21 (m, 3 H) 6.86 (d, J=8.60 Hz, 2 H)
512(s,2H)427-423 (m, 1 H)3.98 (brd, J=4.19 Hz, 1 H) 3.87 (s, 3 H) 3.76 (s, 3 H) 3.73
(brd,J=838 Hz, 1 H) 3.66 (brd, J=8.60 Hz, 1 H) 3.23 (brs, 1 H) 3.11 (br d, J=10.58 Hz, 2
H)2.97 (brd,J=1235Hz, 1H) 1.94-1.80 (m, 3 H) 1.68 (brs, 1 H) 1.48 (s, 8 H) 1.15 (d,
J=6.39 Hz, 3 H). LCMS (ESI): m/z [M +H] calculated for C3sH42C12N307: 686.2; found
686.3

Step 7.

[00503] To a solution of methyl 3-[(3S,45)-4-(fert-butoxycarbonylamino)-3-methyl-2-oxa-
8-azaspiro[4.5]decan-8-yl]-6-(2,3-dichlorophenyl)-5-[ (4-methoxyphenyl)methoxy |pyridine-
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2-carboxylate (50 mg, 73 umol) in THF (1 mL) was added LiBHas (5 mg, 219 umol) at 20 °C.
The reaction was stirred at 50 °C for 2hrs. To the mixture was added HCI (0.3 mL) at 20 °C,
and the resulting mixture was stirred at 50 °C for 2hrs. The mixture was adjusted to pH =7
with NaHCO:3, filtered and the filtrate was concentrated under reduced pressure. The
remaining residue was purified by prep-HPLC to afford 5-[(3S, 45)-4-amino-3-methyl-2-oxa-
8-azaspiro[4.5]decan-8-yl]-2-(2,3-dichlorophenyl)-6-(hydroxymethyl)pyridin-3-ol (6 mg, 18
% yield) as a white solid. 'H NMR (400 MHz, Methanol-ds) 6 ppm 8.49 (br s, 1 H) 7.57 (d,
J=8.33 Hz, 1 H) 7.39 - 7.28 (m, 2 H) 7.06 (s, 1 H) 4.67 (s, 2 H) 4.32 - 4.24 (m, 1 H) 3.93 (d,
J=9.21 Hz, 1 H) 3.83 (d, J=8.77 Hz, 1 H) 3.37 (br d, J=3.95 Hz, 1 H) 3.26 - 3.16 (m, 2 H)
2.88-2.72 (m, 2 H) 2.05— 1.96 (m, 2 H) 1.93 - 1.87 (m, 1 H) 1.74 (br d, J=12.28 Hz, 1 H)
1.30 (d, J=6.14 Hz, 3 H). LCMS (ESI): m/z [M +H] calculated for C21H26C12N305: 438.1;
found 438.1

Example 19. Synthesis of 2-[(2-amino-3-chloro-4-pyridyl)sulfanyl]-5-[(3S, 45)-4-amino-3-
methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-6-(hydroxymethyl)pyridin-3-ol.

OPMB ¢l OPMB
H,N SH
Br- SN | N X S X
| N A NI pZ NI =
N~ N ?jHBoc - Cl N !:\JHBOC
o 1,10-Phenanthroline,Cul, NH, o OM o
O™ OMe g K4PO,,dioxane, 130 °C,3h e g
OH
IS
1. LiBH,, THF Ne AL No 2

2 aqHCl “ \ 2
. aq.
NH2 HO v
O

[00504] A solution of Methyl 6-bromo-3-[(3S, 45)-4-(fert-butoxycarbonylamino)-3-

Step 1.

methyl-2-oxa-8-azaspiro[4.5]decan-8-yl]-5-[(4-methoxyphenyl)methoxy]pyridine-2-
carboxylate (0.2 g, 322 umol), 2-amino-3-chloro-pyridine-4-thiol (104mg, 645 umol), 1,10-
Phenanthroline (12 mg, 65 pmol), K3sPO4 (137mg, 645 pmol) and Cul (6 mg, 32 umol) in
dioxane (4 mL) was heated at 130 °C for 3 hrs. The mixture was diluted with water (15 mL),
and extracted with EtOAc. The combined organic fractions were washed with brine, dried

with Na2SOs4, filtered and concentrated under reduced pressure. The resulting residue was
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purified by silica gel chromatography to afford methyl 6-[(2-amino-3-chloro-4-
pyridyl)sulfanyl]-3-[(3S, 45)-4-(tert-butoxycarbonylamino)-3-methyl-2-oxa-8-
azaspiro[4.5]decan-8-yl]-5-[(4-methoxyphenyl)methoxy |pyridine-2-carboxylate (0.1 g, 44 %
yield) as a white solid. 'H NMR (400 MHz, Methnaol-d4) & ppm 7.15 - 7.09 (m, 3 H) 6.94 -
6.90 (m, 1 H) 6.85-6.81 (m,2H) 599 (brs, 1 H) 5.10 (s, 2 H) 4.27 - 420 (m, 1 H) 4.00 —
394 (m, 1 H)3.88(s,3H)3.77 (s,3 H)3.72 (d, /=8.82 Hz, 1 H) 3.66 - 3.62 (m, 1 H) 3.34 (5,
1H)325(brd, /<7.94Hz, 1H)3.17-3.10(m,2H) 1.90-1.79 (m,3 H) 1.72-1.62 (m, 1
H) 1.47 (s, 9H) 1.15 (d, /=6.39 Hz, 3 H). LCMS (ESI): m/z [M +H] calculated for
C34H43CINs0O7S: 700.2; found 700.3.

Step 2.

[00505] To a solution of methyl 6-[(2-amino-3-chloro-4-pyridyl)sulfanyl]-3-[(3S,45)-4-
(tert-butoxycarbonylamino)-3-methyl-2-oxa-8-azaspiro[4.5]decan-8-y1]-5-[(4-
methoxyphenyl)methoxy |pyridine-2-carboxylate (0.1 g, 143 pmol) in THF (3 mL) was added
LiBHa4 (9 mg, 428 umol) at 20 °C. The reaction was stirred at 50 °C for 2 hrs. To this
mixture was added HCI (1 mL) at 20 °C, and the reaction was stirred at 30 °C for 4 hrs. The
reaction mixture was adjusted to pH =7 with NaHCOs, filtered and the resultant filtrate was
concentrated under reduced pressure. The remaining residue was purified by prep-HPLC to
afford 2-[(2-amino-3-chloro-4-pyridyl)sulfanyl]-5-[(3S, 45)-4-amino-3-methyl-2-oxa-8-
azaspiro[4.5]decan-8-yl]-6-(hydroxymethyl)pyridin-3-ol (8 mg, 12 % yield) as a white solid.
'H NMR (400 MHz, Methnaol-ds) & ppm 7.52 (d, J=5.51 Hz, 1 H) 7.05 — 6.93 (m, 1 H) 5.93
(d,J=5.73 Hz, 1 H) 4.61 (s, 2 H) 4.32 - 4.17 (m, 1 H) 3.85 (d, J=8.82 Hz, 1 H) 3.73 (d,
J=8.82 Hz, 1 H) 3.26 - 3.05 (m, 3 H) 2.94 - 2.71 (m, 2 H) 2.02 — 1.86 (m, 2 H) 1.83 - 1.65 (m,
2 H) 1.23 (d, J=6.39 Hz, 3 H). LCMS (ESI): m/z [M +H] calculated for C20H27CINsO5S:
452.1; found 452.1.

Additional Compounds

[00506] Compounds of the present disclosure were prepared according to the synthetic
schemes provided herein. The table below shows compounds and the mass spectrometry

results.
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Biological Examples — SHP2 Allosteric Inhibition Assay

[00507] Without wishing to be bound by theory, SHP is allosterically activated through
binding of bis-tyrosyl-phosphorylated peptides to its Src Homology 2 (SH2) domains. The
latter activation step leads to the release of the auto-inhibitory interface of SHP2, which in
turn renders the SHP2 protein tyrosine phosphatase (PTP) active and available for substrate
recognition and reaction catalysis. The catalytic activity of SHP2 was monitored using the

surrogate substrate DIFMUP in a prompt fluorescence assay format.

[00508] The phosphatase reactions were performed at room temperature in 96-well black
polystyrene plate, flat bottom, non-binding surface (Corning, Cat # 3650) using a final
reaction volume of 100 pL and the following assay buffer conditions: 50 mM HEPES, pH
7.2, 100 mM NaCl, 0.5 mM EDTA, 0.05% P-20, 1 mM DTT.

[00509] The inhibition of SHP2 by compounds of the disclosure (concentrations varying
from 0.00005-10 uM) was monitored using an assay in which 0.2 nM of SHP2 was incubated
with 0.5 uM of Activating Peptide 1 (sequence: H2N-LN(pY)IDLDLV(dPEG8)LST
(pPY)ASINFQK-amide) or Activating Peptide 2 (sequence: H2N-LN(pY)AQLWHA(dPEGS)
LTI(pY)ATIRRF-amide). After 30-60- minutes incubation at 25 °C, the surrogate substrate
DiFMUP (Invitrogen, Cat # D6567) was added to the reaction and activity was determined by
a kinetic read using a microplate reader (Envision, Perkin-Elmer or Spectramax M5,
Molecular Devices). The excitation and emission wavelengths were 340 nm and 450 nm,
respectively. Initial rates were determined from a linear fit of the data, and the inhibitor dose
response curves were analyzed using normalized ICso regression curve fitting with control

based normalization.

[00510] In some embodiments, compounds of the disclosure tested in the assay described
above demonstrated an activity of less than 1000 nM. In some embodiments, compounds of
the disclosure tested in the assay described above demonstrated an activity of about 10 nM to
about 100 nM. In some embodiments, compounds of the disclosure tested in the assay
described above demonstrated an activity of 10 nM to 100 nM. In some embodiments,
compounds of the disclosure tested in the assay described above demonstrated an activity of

less than 10 nM.

[00511] One or more disclosed compounds or compositions can be administered in

effective amounts to treat or prevent a disorder and/or prevent the development thereof in
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subjects. In some embodiments, SHP2 is inhibited after treatment with less than 1000 nM of
a compound of the disclosure. In some embodiments, SHP2 is inhibited after treatment with
about 1 nM to about 10 nM of a compound of the disclosure. In some embodiments, SHP2 is
inhibited after treatment with about 10 nM to about 100 nM of a compound of the disclosure.
In some embodiments, SHP2 is inhibited after treatment with about 100 nM to about 10 uM

of a compound of the disclosure.
[00512] Using the above-protocol, SHP2 inhibition measured as set forth in Table 1.

Table 1: SHP2 Inhibition of Tested Compounds

SHP2
Allosteric

Example Biochem:
ICs0 (nM)

OH

1 210

2 37

3 740

4 69

5 210
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Equivalents

[00513] While the present disclosure has been described in conjunction with the specific
embodiments set forth above, many alternatives, modifications and other variations thereof
will be apparent to those of ordinary skill in the art. All such alternatives, modifications and

variations are intended to fall within the spirit and scope of the present disclosure.
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Claims:

1. A compound of Formula I-Y1:

I-Y1

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic cycloalkyl, heterocycloalkyl, aryl,
or heteroaryl;

Y!is —S— or a direct bond,

Y? is -NR%-, «(CR%)u—, ~C(0)—, ~C(R*)2NH-, «(CR*)mO—, ~C(O)N(R?)-,
—NRHC(0)-, =S(0)2N(RH)—, -N(RHS(0)2—, -N(RH)C(O)N(R?)—, -N(RH)C(S)N(R?)-,
—C(0)0O—-, —0OC(0)—, —OC(O)N(RH—, -N(RHC(0)O—, —C(O)N(RHO—, -N(RHC(S)-,
—~C(S)N(R?)-, or -OC(0)O—; wherein the bond on the left side of Y2, as drawn, is bound to
the pyridine ring and the bond on the right side of the Y? moiety, as drawn, is bound to R?;

R!is independently, at each occurrence, —H, D, —C1-Csalkyl, ~C2-Cesalkenyl,
—C4-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, ~OH, halogen, —-NO2, -CN, -NR’R®,
—SR’, —S(0)2NRR®, —S(0)2R®, -NR’S(0)2NR’R®, -NR>S(0)2R®, ~S(O)NRR®, —-S(O)R”,
~NR’S(O)NR’R®, -NR’S(O)R®, -C(O)R’, or -CO2R’, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionally substituted with one or more —OH, —NOa»,
oxo, -CN, -OR’, -NR’R®, —SR’ —S(0)2NR’R®, —-S(0)2R’, -NR’S(0)NR’R®, ~NR’S(0)2R°®,
—S(O)NR’RE, —S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or heteroaryl;

R? is -OH, —-CN, —C1-Csalkyl, —C2-Csalkenyl, —C4-Cscycloalkenyl,

—C2-Cealkynyl, —C3-Cscycloalkyl, aryl, heterocyclyl containing 1-5 heteroatoms selected
from the group consisting of N, S, P, and O, or heteroaryl containing 1-5 heteroatoms
selected from the group consisting of N, S, P, and O; wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkyl, heterocyclyl, or heteroaryl is optionally substituted with
one or more —OH, halogen, -NOz, oxo, -CN, —R’, -OR’, -NR°R® —SR® —S(0)NR°R®,
—S(0)2R?, -NR’S(0)2NR°RS,
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—NR’S(0)2R®, —S(O)NR’RS, —~S(O)R’, -NR’S(O)NR’R®, -NR’S(O)RS, heterocycle, aryl, or
heteroaryl; and wherein the heterocyclyl or heteroaryl is not attached via a nitrogen atom;

R?is independently, at each occurrence, —H, -D, —OH, —C3-Cscycloalkyl, or —Ci-
Coalkyl, wherein each alkyl or cycloalkyl is optionally substituted with one or more —NHz,
wherein 2 R? together with the carbon atom to which they are both attached, can combine to
form a 3- to 8-membered cycloalkyl;

R’is independently, at each occurrence, —H, -D,—C1-Csalkyl, —C3-Cscycloalkyl,
—C2-Cealkenyl, or heterocyclyl containing 1-5 heteroatoms selected from the group consisting
of N, S, P, and O; wherein each alkyl, cycloalkyl, alkenyl, or heterocycle is optionally
substituted with one or more —OH, halogen, —-NO2, oxo, -CN, —R°>, -OR’, -NR’R®, —SR°,
—S(0)2NR°R®, —S(0)2R’, -NR’S(0)2NR°R®, -NR>S(0)2R®, —S(O)NR’RS, —~S(O)R?,
~NR’S(O)NR’R®, -NR’S(O)R®, heterocycle, aryl, heteroaryl, -(CH2).OH, -C1-Csalkyl, -CF3,
-CHF>, or -CH2F;

R? is —H, —C1-Csalkyl, a 3- to 12-membered monocyclic or polycyclic heterocycle,
-C3-Cscycloalkyl, or -(CH2)a-R®, wherein each alkyl, heterocycle, or cycloalkyl is optionally
substituted with one or more —C1-Cealkyl, -OH, -NHa, -OR®, -NHR®, -(CH2).OH,
heterocyclyl, or spiroheterocyclyl; or

R? can combine with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Cealkyl, —OH, -NH2>,
heteroaryl, heterocyclyl, -(CH2)aNH2, -COOR®, -CONHR®, -CONH(CH2).COOR®,
-NHCOOR?, -CF3, -CHF2, or -CH>F;

R*is -H, -D, ~C1-Csalkyl, -NH-NHR® -NH-OR’ -O-NR°R® -NHC(O)R’,
-NHC(O)NHR?®, -NHS(0)2R’, -NHS(0)NHR?, -S(0):0H, -C(O)OR’, -NH(CH2).OH,
-C(O)NH(CH2).OH, -C(O)NH(CH2).R®, -C(O)R?, -OH, -CN, —C(O)NR’R®, —-S(0)NR’R®,
Cs-Cscycloalkyl, aryl, or heterocyclyl containing 1-5 heteroatoms selected from the group
consisting of N, S, P, and O, wherein each alkyl, cycloalkyl, or heterocyclyl is optionally
substituted with one or more —OH, —NHa, halogen, or oxo; wherein each aryl is optionally
substituted with one or more —OH, —NH2, or halogen; or

R? and R*, together with the atom or atoms to which they are attached, can combine to
form a monocyclic or polycyclic C3-Ciacycloalkyl or a monocyclic or polycyclic 3- to 12-
membered heterocycle, wherein the cycloalkyl or heterocycle is optionally substituted with

oxo; wherein the heterocycle optionally comprises —S(O)2— in the heterocycle;
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R’ and R° are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cs-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, a monocyclic or polycyclic 3- to 12-
membered heterocycle, -OR’, —SR’, halogen, -NR’R® ~NO3, or —-CN;

R’ and R® are independently, at each occurrence, —H, -D, —C1-Csalkyl, —C2-Csalkenyl,
—Cas-Cscycloalkenyl, —C2-Csalkynyl, —C3-Cscycloalkyl, or a monocyclic or polycyclic 3- to
12-membered heterocycle, wherein each alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one or more —OH, —SH, -NHz, -NOz, or —-CN;

m is independently, at each occurrence, 1, 2, 3, 4, 5 or 6; and

n is independently, at each occurrence, 0, 1,2,3,4,5,6,7, 8,9, or 10.

2. The compound of claim 1, wherein Y? is -NR?®-.

3. The compound of claim 1, wherein Y? is ~(CR%)m—.

4. The compound of any one of claims 1-3, wherein Y' is —S—.

5. The compound of any one of claims 1-3, wherein Y! is a direct bond.

6. The compound of any one of claims 1-5, wherein R? is an optionally substituted 3- to

12-membered monocyclic or polycyclic heterocycle.

7. The compound of claim 6, wherein R? is an optionally substituted 3- to 12-membered

monocyclic heterocycle.

8. The compound of claim 6, wherein R? is an optionally substituted 3- to 12-membered

polycyclic heterocycle.
9. The compound of any one of claims 1-8, wherein R is —H.

10.  The compound of any one of claims 1-5, wherein R? and R? together with the atom to
which they are attached combine to form a 3- to 12-membered monocyclic heterocycle,
which is optionally substituted with one or more —C1-Cealkyl, -OH, —NH3, heteroaryl,
heterocyclyl, -(CH2)aNH2, -COOR®, -CONHR®, -CONH(CH2)oCOOR?, -NHCOOR?, -CF3,
-CHF?3, or -CH2F.

11.  The compound of any one of claims 1-5, wherein R? and R? together with the atoms to
which they are attached combine to form a 3- to 12-membered polycyclic heterocycle, which

is optionally substituted with one or more —Ci-Csalkyl, -OH, -NHb, heteroaryl, heterocyclyl,
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-(CH2)sNH2, -COOR?, -CONHR®, -CONH(CH2),COOR®, -NHCOOR?, -CF3, -CHF, or
-CH»F.

12.  The compound of any one of claims 1-5, wherein R? and R? together with the atoms to
which they are attached combine to form a 5- to 12-membered spiroheterocycle, which is
optionally substituted with one or more —C1-Csalkyl, -OH, -NH>, heteroaryl, heterocyclyl,
-(CH2)sNH2, -COOR?, -CONHR®, -CONH(CH2),COOR®, -NHCOOR?, -CF3, -CHF, or
-CHyF.

13. The compound of claim 12, wherein R* and R? together with the atoms to which they
are attached combine to form a 10- to 12-membered spiroheterocycle, which is optionally
substituted with one or more —C1-Csalkyl, -OH, —NHp, heteroaryl, heterocyclyl, -(CH2)nNH2,
-COORP, -CONHR®, -CONH(CH2)n.COOR?, -NHCOOR?, -CF3, -CHF>, or -CH,F.

14. The compound of any one of claims 10-13, wherein R®is -H.

15.  The compound of any one of claims 10-13, wherein R?is an optionally substituted
-C1-Cealkyl.

16.  The compound of any one of claims 10-13, wherein R?is an optionally substituted

—Cs-Cscycloalkyl.

17.  The compound of any one of claims 10-13, wherein R®is an optionally substituted

—C2-Cealkenyl.

18. The compound of claim 1 or 2, wherein the compound is a compound of Formula I-
Yo:
R2
1
1 Y \
(R I ,
ANZ NP,
R4
I-Y6

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof, wherein:
A is a 5- to 12-membered monocyclic or polycyclic aryl or heteroaryl;

Ylis —S—;
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Y? is -NR?—; wherein the bond on the left side of Y2, as drawn, is bound to the
pyridine ring and the bond on the right side of the Y* moiety, as drawn, is bound to R?;

R? is combined with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Cealkyl, —OH, —NH3, -CF3,
-CHF3, or —-CHzF;

R!is independently, at each occurrence, —H, —C1-Csalkyl, ~OH, halogen, or -NR°R;

R? is —C1-Csalkyl or —OH;

R*is —H, —C1-Csalkyl, —C1-Cshaloalkyl, —C1-Cshydroxyalkyl, -CH.OH, —CF20H, or
—CHFOH, wherein alkyl is optionally substituted with one or more —OH, -NH>, halogen, or
0XO0; or

R’ and R° are each independently, at each occurrence, —H or —C1-Csalkyl; and

n is independently, at each occurrence, 1,2, 3,4, 5,6,7, 8,9, or 10.

19. The compound of claim 1 or 2, wherein the compound is a compound of Formula I-
Y7
R2
1
N
(R); I ,
ANZ NP
R4
I-Y7

2

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer
thereof, wherein:

A is a 5- to 12-membered monocyclic or polycyclic aryl or heteroaryl;

Y!is a direct bond;

Y? is -NR?—; wherein the bond on the left side of Y2, as drawn, is bound to the
pyridine ring and the bond on the right side of the Y* moiety, as drawn, is bound to R?;

R? is combined with R? to form a 3- to 12-membered monocyclic or polycyclic
heterocycle or a 5- to 12-membered spiroheterocycle, wherein each heterocycle or
spiroheterocycle is optionally substituted with one or more —C1-Cealkyl, —OH, —NH3, -CF3,
-CHF3, or —-CHzF;

R!is independently, at each occurrence, —H, —C1-Csalkyl, —OH, halogen, or -NR°R®;

198
SUBSTITUTE SHEET (RULE 26)



WO 2018/136264 PCT/US2018/013018

R? is —C1-Csalkyl or —OH;

R*is —H, —C1-Csalkyl, —C1-Cshaloalkyl, —C1-Cshydroxyalkyl, -CH.OH, —CF20H, or
—CHFOH, wherein alkyl is optionally substituted with one or more —OH, —NH2, halogen, or
0XO0; or

R’ and R° are each independently, at each occurrence, —H or —C1-Csalkyl; and

n is independently, at each occurrence, 1,2, 3,4, 5,6,7, 8,9, or 10.

20.  The compound of claim 18 or 19, wherein R? and R? together with the atom to which
they are attached combine to form a 3- to 12-membered monocyclic heterocycle, which is

optionally substituted with one or more —C1-Csalkyl, -OH, —NHa, -CF3, -CHF2, or —CH2F.

21.  The compound of claim 18 or 19, wherein R* and R? together with the atoms to which
they are attached combine to form a 3- to 12-membered polycyclic heterocycle, which is

optionally substituted with one or more —C1-Csalkyl, -OH, —NHa, -CF3, -CHF2, or —CH2F.

22, The compound of claim 18 or 19, wherein R? and R? together with the atoms to which
they are attached combine to form a 5- to 12-membered spiroheterocycle, which is optionally

substituted with one or more —C1-Csalkyl, -OH, —NHa, -CF3, -CHF2, or —-CHF.

23. The compound of claim 22, wherein R* and R? together with the atoms to which they
are attached combine to form a 10- to 12-membered spiroheterocycle, which is optionally

substituted with one or more —C1-Csalkyl, -OH, —NHa, -CF3, -CHF2, or —-CHF.

24, The compound of any one of claims 1-17, wherein A is a monocyclic or polycyclic
cycloalkyl.

25. The compound of any one of claims 1-17, wherein A is a monocyclic or polycyclic
heterocycloalkyl.

26. The compound of any one of claims 1-23, wherein A is a monocyclic or polycyclic
aryl.

27. The compound of any one of claims 1-23, wherein A is a monocyclic or polycyclic
heteroaryl.

28. The compound of claim 26, wherein A is phenyl.

29. The compound of claim 27, wherein A is pyridinyl.
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30. The compound of any one of claims 1-29, whereinnis 1 or 2.

31.  The compound of any one of claims 1-30, wherein R is independently, at each

occurrence, —H, —C1-Csalkyl, halogen, or -NR’RS.

32.  The compound of any one of claims 1-31, wherein R is independently, at each

occurrence, —H, methyl, fluoro, chloro, or -NHa.

33. The compound of any one of claims 1-32, wherein R? is —OH.

34. The compound of any one of claims 1-32, wherein R? is —C1-Csalky].
35. The compound of claim 34, wherein R? is methyl.

36.  The compound of any one of claims 1-35, wherein R* is -C1-Cealkyl, which is

optionally substituted with one or more —OH, —NH2, halogen, or oxo.

37.  The compound of claim 36, wherein R* is -C1-Csalkyl, which is substituted with one

or more —OH.

38.  The compound of claim 37, wherein R* is -CH2-OH.

39.  The compound of any one of claims 1-35, wherein R* is -H.

40. The compound of any one of claims 1-36, wherein R* is -CF20H or -CHFOH.

41. A compound, or a pharmaceutically acceptable salt, prodrug, solvate, hydrate,

tautomer, or isomer thereof, selected from the group consisting of

OH
Cl | N
Cl Nz N
O
(R

H,N
cl OH
CI\©/S N
N~ NH,
N SR
OH
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42.

CH;

Cl X

Cl = :

Cl
CI\©/S

Q@ 2

Cl X

Cl / :
Cl X

Cl Z i

tautomer, or isomer thereof, selected from the group consisting of

PCT/US2018/013018

A compound, or a pharmaceutically acceptable salt, prodrug, solvate, hydrate,

Example

Cl
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Cl | A
Cl N
= N
HoN
Me
Cl

Cl
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OH
S | S
9 N
Cl Z
Cl
OH
X S X
10 N N
Cl N
NH NH
2 ho 2
Cl
Cl
OH
11 7
N
L
NH,
HO Ve
Me
Cl /l
12 Cl N« N [_\sz
HO Me
O 2
Cl Me
H,N A S |
13 N~ Nx N NH>
HO |||Me
O 2
Cl
Cl
Me
14 B
N
7 N
NH,
OH Me
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15

16

17

18

19

43, A pharmaceutical composition comprising a compound of any one of claims 1-42, or
a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer, or isomer thereof, and

a pharmaceutically acceptable carrier.

44, A method of treating a disease associated with SHP2 modulation in a subject in need
thereof, comprising administering to the subject an effective amount of a compound of any
one of claims 1-42, or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, tautomer

2

or isomer thereof.
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45. The method of claim 44, wherein the disease is selected from Noonan Syndrome,
Leopard Syndrome, juvenile myelomonocytic leukemias, neuroblastoma, melanoma, acute

myeloid leukemia and cancers of the breast, lung and colon.

46. A compound of any one of claims 1-42, or a pharmaceutically acceptable salt,

prodrug, solvate, hydrate, tautomer, or isomer thereof, for use as a medicament.

47. A compound of any one of claims 1-42, or a pharmaceutically acceptable salt,
prodrug, solvate, hydrate, tautomer, or isomer thereof, for use in treating or preventing a

disease associated with SHP2 modulation.

48.  Use of a compound of any one of claims 1-42, or a pharmaceutically acceptable salt,
prodrug, solvate, hydrate, tautomer, or isomer thereof, in the manufacture of a medicament

for treating or preventing a disease associated with SHP2 modulation.

49. A method of treating a disease associated with SHP2 modulation in a subject in need
thereof, comprising administering to the subject an effective amount of a pharmaceutical

composition of claim 43.

50. The method of claim 49, wherein the disease is selected from Noonan Syndrome,
Leopard Syndrome, juvenile myelomonocytic leukemias, neuroblastoma, melanoma, acute

myeloid leukemia and cancers of the breast, lung and colon.
51. A pharmaceutical composition of claim 43 for use as a medicament.

52. A pharmaceutical composition of claim 43 for use in treating or preventing a disease

associated with SHP2 modulation.

53.  Use of a pharmaceutical composition of claim 43 in the manufacture of a medicament

for treating or preventing a disease associated with SHP2 modulation.
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