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HETEROARYL COMPOUNDS

CROSS-REFERENCE
[0001] This application claims benefit of U.S. Provisional Patent Application No. 62/938,097

filed on November 20, 2019, which is incorporated herein by reference in its entirety.

BACKGROUND OF THE DISCLOSURE
[0002] YAP and TAZ are transcriptional co-activators of the Hippo pathway network and
regulate cell proliferation, migration, and apoptosis. Inhibition of the Hippo pathway promotes
YAP/TAZ translocation to the nucleus, wherein YAP/TAZ interact with transcriptional enhancer
associate domain (TEAD) transcription factors and coactivate the expression of target genes and
promote cell proliferation. Hyperactivation of YAP and TAZ and/or mutations in one or more
members of the Hippo pathway network have been implicated in numerous cancers. Described
herein are inhibitors associated with one or more members of the Hippo pathway network, such
as inhibitors of YAP/TAZ or inhibitors that modulate the interaction between YAP/TAZ and
TEAD.

SUMMARY OF THE DISCLOSURE
[0003] Provided herein are heteroaryl compounds and pharmaceutical compositions comprising
said compounds. In some embodiments, the subject compounds are useful for the treatment of
cancer.
[0004] In one aspect, the present disclosure provides a compound of Formula (A) or a

pharmaceutically acceptable salt or solvate thereof:

X

(R%)p

Formula (A)
wherein
ring A is a S-membered heteroaryl;
each A', A2, A3 and A*isindependently N or CR!;
each A°, A° A’ and A®is independently N or CR?; wherein at least one of A, A%, A’ A,
A5, A® A7 and A%is N;
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R is halogen, nitro, -CN, -O(C-Csfluoroalkyl), -S(C1-Csfluoroalkyl), -S(halogen)s, or
substituted or unsubstituted C1-Csfluoroalkyl;

each R'is independently H, halogen, -CN, -OR*, -SR* -NR*R* substituted or
unsubstituted C1-Csalkyl, substituted or unsubstituted C1-Cshaloalkyl, substituted or
unsubstituted C>-Csalkenyl, substituted or unsubstituted C,-Csalkynyl, substituted or
unsubstituted Ci1-Cgheteroalkyl, substituted or unsubstituted C3-Ciocycloalkyl,
substituted or unsubstituted C>-Cioheterocycloalkyl, substituted or unsubstituted
aralkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl;

each R?is independently H, halogen, -N3, -CN, -OR5, -SR’, -S§(=0),R’, -NR¥R*® -
C(=0)OR?, substituted or unsubstituted C1-Csalkyl, substituted or unsubstituted Ci-
Cshaloalkyl, substituted or unsubstituted C,-Csalkenyl, substituted or unsubstituted C»-
Csalkynyl, substituted or unsubstituted C1-Csheteroalkyl, substituted or unsubstituted
Cs-Ciocycloalkyl, substituted or unsubstituted C»>-Cioheterocycloalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted aryl, or substituted or unsubstituted
heteroaryl;

Yis O, S, or NR?:;

X is H, -CN, halogen, substituted or unsubstituted C1-Csalkyl, substituted or unsubstituted
C1-Cshaloalkyl, substituted or unsubstituted C,-Csalkenyl, substituted or unsubstituted
C»-Cealkynyl, substituted or unsubstituted C3-Ciocycloalkyl, substituted or
unsubstituted C>-Cioheterocycloalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, -L?-Y?, -L2-L3-Y?, or -L?-L3-L*-Y?;

each L? and L* is independently absent, substituted or unsubstituted C1-Csalkylene,
substituted or unsubstituted Cs3-Ciocycloalkylene, or substituted or unsubstituted C,-
Cioheterocycloalkylene;

L’ is -O-, -S-, -(S=0)-, -S(=0)2-, -NR?-, -(C=0)-, (C=0)0-, -O(C=0)-, -(C=0)NR’-, -
(C=0)NR?-O-, -O-NR*(C=0)-, -NR*(C=0)-, -NR*(C=0)NR*-, -O(C=0)NR*-, -
NR*(C=0)0-, -NR’S(=0);NR’-, -NR*S(=0);-, -S(=0),NR>-, -S§(=0),NR*-(C=0)-, -
(C=0)-NR*S(=0),-, -S(=0):NR*-(C=0)0-, -O(C=0)-NR*S(=0),-, -NR*S(=0),NR*-
(C=0)-, -(C=0)-NR’*S(=0):NR*-, -O(C=0)-NR’S(=0),-NR>-, -NR*S(=0),NR*-
(C=0)0-, -OS(=0);-, or -S(=0),0-;

Y?%is H, -CN, -N3, halogen, substituted or unsubstituted C;-Csalkyl, substituted or
unsubstituted C1-Cshaloalkyl, substituted or unsubstituted C»-Csalkenyl, substituted or
unsubstituted C>-Csalkynyl, substituted or unsubstituted C1-Csheteroalkyl, substituted
or unsubstituted C3-Ciocycloalkyl, substituted or unsubstituted C,-Cioheterocycloalkyl,

2.
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substituted or unsubstituted aralkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, -OR®, -(C=0)OR®, -NR®R®®, or -(C=0)NRR®;

each R?is independently H, -CN, -S(=0)2(C1-Csalkyl), or substituted or unsubstituted C-
Csalkyl,

or R? and Y? on the same N atom are taken together with the N atom to which they are
attached to form a substituted or unsubstituted N-containing heterocycle;

each R*, R* and R* is independently H, substituted or unsubstituted C1-Cealkyl,
substituted or unsubstituted C1-Cshaloalkyl, substituted or unsubstituted C;-
Csheteroalkyl, substituted or unsubstituted Cs-Ciocycloalkyl, substituted or
unsubstituted C»-Cioheterocycloalkyl, substituted or unsubstituted aralkyl, substituted
or unsubstituted aryl, or substituted or unsubstituted heteroaryl;

or R* and R*® on the same N atom are taken together with the N atom to which they are
attached to form a substituted or unsubstituted N-containing heterocycle;

each R3, R% and R is independently H, substituted or unsubstituted C1-Cealkyl,
substituted or unsubstituted C1-Cshaloalkyl, substituted or unsubstituted C;-
Csheteroalkyl, substituted or unsubstituted Cs3-Ciocycloalkyl, substituted or
unsubstituted C>-Cioheterocycloalkyl, substituted or unsubstituted aralkyl, substituted
or unsubstituted aryl, or substituted or unsubstituted heteroaryl;

or R and R*® on the same N atom are taken together with the N atom to which they are
attached to form a substituted or unsubstituted N-containing heterocycle; and

each R% R% and R® is independently H or substituted or unsubstituted C1-Csalkyl; and

or R® and R®® on the same N atom are taken together with the N atom to which they are
attached to form a substituted or unsubstituted N-containing heterocycle;

each R” is independently H, halogen, or substituted or unsubstituted C1-Csalkyl; and

pis 1,2, or3.

[0005] In another aspect, the present disclosure provides a compound of Formula (I) or a

pharmaceutically acceptable salt or solvate thereof:

X
—N

o N
8

A1 =z | N HYA \A7

I J\
2 4 5

A N

A CF,
Formula (I)
wherein

each Al, A2, A’ and A*is independently N or CR!;
_3-
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each A°, A5 A7 and A® is independently N or CR?; wherein at least one of A!, A2 A3 A* A
AS A7 and A®is N;
each R!is independently H, halogen, -CN, -OR*, -SR*, -NR*R* substituted or unsubstituted
C1-Cealkyl, substituted or unsubstituted C1-Cshaloalkyl, substituted or unsubstituted C»-
Cealkenyl, substituted or unsubstituted C2-Csalkynyl, substituted or unsubstituted Ci-
Csheteroalkyl, substituted or unsubstituted C3-Ciocycloalkyl, substituted or unsubstituted Ca-
Cioheterocycloalkyl, substituted or unsubstituted aralkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, or -L7-Y?;
each R?is independently H, halogen, -N3, -CN, -OR3, -SR’ -S(=0),R’, -NR**R*® -C(=0)OR?,
substituted or unsubstituted C1-Csalkyl, substituted or unsubstituted C1-Cshaloalkyl,
substituted or unsubstituted C>-Csalkenyl, substituted or unsubstituted C»-Cealkynyl,
substituted or unsubstituted C1-Csheteroalkyl, substituted or unsubstituted C3-Ciocycloalkyl,
substituted or unsubstituted C»-Cioheterocycloalkyl, substituted or unsubstituted aralkyl,
N=N
CF;.

2

substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, or

X is H, -CN, halogen, substituted or unsubstituted C1-Csalkyl, substituted or unsubstituted Ci-
Cshaloalkyl, substituted or unsubstituted Cz-Csalkenyl, substituted or unsubstituted C»-
Cealkynyl, substituted or unsubstituted Cs-Ciocycloalkyl, substituted or unsubstituted C-
Cioheterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, -L-Y!, -L2-13-Y?, -L2-L3-L*-Y?, -L°-L%-L*-Y?, or -LS-L°-L-Y?;

L!is substituted or unsubstituted C;-Csalkylene;

L?is absent, substituted or unsubstituted C1-Csalkylene, substituted or unsubstituted Cs-
Ciocycloalkylene, or substituted or unsubstituted C»-Cioheterocycloalkylene;

L’ is -O-, -S-, -(5=0)-, -S(=0):-, -NR’-, -(C=0)-, -(C=0)0-, -O(C=0)-, -(C=0)NR>-, -
(C=0)NR?*-O-, -O-NR*(C=0)-, -NR*(C=0)-, -NR*(C=0)NR*-, -O(C=0)NR*-, -
NR*(C=0)0-, -NR’S(=0):NR*-, -NR*’S(=0);-, -S(=0)2NR’-, -§(=0):NR*-(C=0)-, -(C=0)-
NR?S(=0);-, -S(=0):NR*-(C=0)0-, -O(C=0)-NR?S(=0),-, -NR*S(=0),NR*-(C=0)-, -
(C=0)-NR’S(=0):NR*-, -O(C=0)-NR’S(=0),-NR’-, -NR*S(=0),NR*-(C=0)0-, -0S(=0):-,
or -S(=0),0-;

L*is substituted or unsubstituted C;-Csalkylene;

L’ is substituted or unsubstituted C;-Csalkylene;

L® is substituted or unsubstituted C3-Ciocycloalkylene;

L’ is substituted or unsubstituted C;-Csalkylene;

Y! is -N3, substituted or unsubstituted C3-Ciocycloalkyl, substituted or unsubstituted C»-Cio

heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl;
-4 -
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Y%is H, -CN, -N3, halogen, substituted or unsubstituted C;-Csalkyl, substituted or unsubstituted
C1-Cshaloalkyl, substituted or unsubstituted Cz-Cealkenyl, substituted or unsubstituted C»-
Csalkynyl, substituted or unsubstituted Ci-Csheteroalkyl, substituted or unsubstituted Cs-
Ciocycloalkyl, substituted or unsubstituted C,-Cioheterocycloalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, -OR®, -(C=0)OR®, -NR*R®®, or -(C=0)NR*R®;
Y?is -Si(R7)3;
each R’ is independently H, -CN, -S(=0)2(C1-Calkyl), or substituted or unsubstituted C-
Cealkyl,
or R¥ and Y? on the same N atom are taken together with the N atom to which they are attached
to form a substituted or unsubstituted N-containing heterocycle;
each R*, R* and R*" is independently H, substituted or unsubstituted C1-Csalkyl, substituted or
unsubstituted C1-Cshaloalkyl, substituted or unsubstituted Ci-Csheteroalkyl, substituted or
unsubstituted Cs3-Ciocycloalkyl, substituted or unsubstituted C»-Cioheterocycloalkyl,
substituted or unsubstituted aralkyl, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl;
or R* and R*® on the same N atom are taken together with the N atom to which they are attached
to form a substituted or unsubstituted N-containing heterocycle;
each R%, R% and R*® is independently H, substituted or unsubstituted C1-Csalkyl, substituted or
unsubstituted C1-Cshaloalkyl, substituted or unsubstituted Ci-Csheteroalkyl, substituted or
unsubstituted Cs3-Ciocycloalkyl, substituted or unsubstituted C»-Cioheterocycloalkyl,
substituted or unsubstituted aralkyl, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl;
or R* and R® on the same N atom are taken together with the N atom to which they are attached
to form a substituted or unsubstituted N-containing heterocycle; and
each R®, R%, and R® is independently H or substituted or unsubstituted C;-Csalkyl;
or R® and R® on the same N atom are taken together with the N atom to which they are attached
to form a substituted or unsubstituted N-containing heterocycle; and
each R’ is independently substituted or unsubstituted C;-Cealkyl.
[0006] Any combination of the groups described above for the various variables is
contemplated herein. Throughout the specification, groups and substituents thereof are chosen
by one skilled in the relevant field to provide stable moieties and compounds.
[0001] In another aspect, the present disclosure provides a compound or pharmaceutically
acceptable salt or solvate thereof, wherein the compound is a compound from Table 1, or a

pharmaceutically acceptable salt or solvate thereof.

-5-
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[0002] In another aspect, the present disclosure provides a pharmaceutical composition
comprising a pharmaceutically acceptable excipient and a compound disclosed herein or a
pharmaceutically acceptable salt or solvate thereof.

[0003] In another aspect, the present disclosure provides a method of inhibiting one or more of
proteins encompassed by, or related to, the Hippo pathway in a subject, comprising
administering to a subject a compound disclosed herein, or a pharmaceutically acceptable salt or
solvate thereof.

[0004] In another aspect, the present disclosure provides a method of inhibiting transcriptional
coactivator with PDZ binding motif/Yes-associated protein transcriptional coactivator

(TAZ/Y AP) in a subject comprising administering to a subject a compound disclosed herein, or
a pharmaceutically acceptable salt or solvate thereof. In some embodiments, the subject has
cancer, polycystic kidney disease, or liver fibrosis. In some embodiments, the cancer is selected
from mesothelioma, hepatocellular carcinoma, meningioma, malignant peripheral nerve sheath
tumor, Schwannoma, lung cancer, bladder carcinoma, cutaneous neurofibromas, prostate cancer,
pancreatic cancer, glioblastoma, endometrial adenosquamous carcinoma, anaplastic thyroid
carcinoma, gastric adenocarcinoma, esophageal adenocarcinoma, ovarian cancer, ovarian serous
adenocarcinoma, melanoma, and breast cancer.

[0005] In another aspect, the present disclosure provides a method of treating cancer in a subject
in need thereof comprising administering to the subject in need thereof a therapeutically
effective amount of a compound disclosed herein, or a pharmaceutically acceptable salt or
solvate thereof. In some embodiments, the cancer is selected from mesothelioma, hepatocellular
carcinoma, meningioma, malignant peripheral nerve sheath tumor, Schwannoma, lung cancer,
bladder carcinoma, cutaneous neurofibromas, prostate cancer, pancreatic cancer, glioblastoma,
endometrial adenosquamous carcinoma, anaplastic thyroid carcinoma, gastric adenocarcinoma,
esophageal adenocarcinoma, ovarian cancer, ovarian serous adenocarcinoma, melanoma, and
breast cancer.

[0006] In another aspect, the present disclosure provides a method of treating polycystic kidney
disease or liver fibrosis in a subject in need thereof comprising administering to the subject in
need thereof a therapeutically effective amount of a compound disclosed herein, or a

pharmaceutically acceptable salt or solvate thereof.

DETAILED DESCRIPTION OF THE DISCLOSURE
Certain Terminology
[0007] Unless defined otherwise, all technical and scientific terms used herein have the same

meaning as is commonly understood by one of skill in the art to which the claimed subject

-6-
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matter belongs. It is to be understood that the foregoing general description and the following
detailed description are exemplary and explanatory only and are not restrictive of any subject
matter claimed. In this application, the use of the singular includes the plural unless specifically
stated otherwise. It must be noted that, as used in the specification and the appended claims, the

singular forms “a,” “an” and “the” include plural referents unless the context clearly dictates

otherwise. In this application, the use of “or” means “and/or” unless stated otherwise.

2%
2

Furthermore, use of the term “including” as well as other forms, such as “include”, “includes,”
and “included,” is not limiting.

[0008] As used herein, in some embodiments, ranges and amounts are expressed as “about”
particular value or range. About also includes the exact amount. Hence “about 5 pL” means
“about 5 uL” and also S uL.” Generally, the term “about” includes an amount that is expected
to be within experimental error.

[0009] The section headings used herein are for organizational purposes only and are not to be
construed as limiting the subject matter described.

[0010] As used herein, the terms “individual(s)”, “subject(s)” and “patient(s)” mean any
mammal. In some embodiments, the mammal is a human. In some embodiments, the mammal is
a non-human. None of the terms require or are limited to situations characterized by the
supervision (e.g. constant or intermittent) of a health care worker (e.g. a doctor, a registered
nurse, a nurse practitioner, a physician’s assistant, an orderly, or a hospice worker).

[0011] Asused in the specification and appended claims, unless specified to the contrary, the
following terms have the meaning indicated below.

[0012] "Amino" refers to the -NH; radical.

[0013] "Cyano" refers to the -CN radical.

[0014] "Nitro" refers to the -NO; radical.

[0015] "Oxa" refers to the -O- radical.

[0016] "Oxo" refers to the =0 radical.

[0017] "Thioxo" refers to the =S radical.

[0018] "Imino" refers to the =N-H radical.

[0019] "Oximo" refers to the =N-OH radical.

[0020] "Alkyl" refers to a straight or branched hydrocarbon chain radical consisting solely of
carbon and hydrogen atoms, containing no unsaturation, having from one to fifteen carbon
atoms (e.g., C1-Cis alkyl). In certain embodiments, an alkyl comprises one to thirteen carbon
atoms (e.g., C1-Ci3 alkyl). In certain embodiments, an alkyl comprises one to eight carbon atoms
(e.g., C1-Cs alkyl). In other embodiments, an alkyl comprises one to five carbon atoms (e.g., C1-
Cs alkyl). In other embodiments, an alkyl comprises one to four carbon atoms (e.g., C1-Cs alkyl).

-7-
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In other embodiments, an alkyl comprises one to three carbon atoms (e.g., C1-Cs alkyl). In other
embodiments, an alkyl comprises one to two carbon atoms (e.g., C1-C; alkyl). In other
embodiments, an alkyl comprises one carbon atom (e.g., C; alkyl). In other embodiments, an
alkyl comprises five to fifteen carbon atoms (e.g., Cs-Cis alkyl). In other embodiments, an alkyl
comprises five to eight carbon atoms (e.g., Cs-Cs alkyl). In other embodiments, an alkyl
comprises two to five carbon atoms (e.g., C2-Cs alkyl). In other embodiments, an alkyl
comprises three to five carbon atoms (e.g., C3-Cs alkyl). In other embodiments, the alkyl group
is selected from methyl, ethyl, 1-propyl (n-propyl), 1-methylethyl (iso-propyl), 1-butyl (n-butyl),
I-methylpropyl (sec-butyl), 2-methylpropyl (iso-butyl), 1,1-dimethylethyl (zer#-butyl), 1-pentyl
(n-pentyl). The alkyl is attached to the rest of the molecule by a single bond. Unless stated
otherwise specifically in the specification, an alkyl group is optionally substituted by one or
more of the following substituents: halo, cyano, nitro, oxo, thioxo, imino, oximo,
trimethylsilanyl, -OR?, -
SR? -OC(0)-R?, -N(R%)z, -C(O)R?, -C(0)OR?, -C(O)N(R?p, -N(RHC(0O)OR?, -OC(0)- NR?R, -
N(RHC(O)RE, -N(RH)S(O)R! (where t is 1 or 2), -S(O)OR? (where t is 1 or 2), -S(O)R' (where t
is 1 or 2), and -S(O)IN(R?)2 (where tis 1 or 2), where each R? is independently hydrogen, alkyl,
fluoroalkyl, carbocyclyl, carbocyclylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl, or heteroarylalkyl, and each R is independently alkyl, fluoroalkyl, carbocyclyl,
carbocyclylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, or heteroarylalkyl.
[0021] "Alkoxy" refers to a radical bonded through an oxygen atom of the formula —O-alkyl,
where alkyl is an alkyl chain as defined above.
[0022] "Alkenyl" refers to a straight or branched hydrocarbon chain radical group consisting
solely of carbon and hydrogen atoms, containing at least one carbon-carbon double bond, and
having from two to twelve carbon atoms. In certain embodiments, an alkenyl comprises two to
eight carbon atoms. In other embodiments, an alkenyl comprises two to four carbon atoms. The
alkenyl is attached to the rest of the molecule by a single bond, for example, ethenyl (i.e., vinyl),
prop-1-enyl (i.e., allyl), but-1-enyl, pent-1-enyl, penta-1,4-dienyl, and the like. Unless stated
otherwise specifically in the specification, an alkenyl group is optionally substituted by one or
more of the following substituents: halo, cyano, nitro, oxo, thioxo, imino, oximo,
trimethylsilanyl, -OR?, -
SR? -OC(0)-R?, -N(R%)z, -C(O)R?, -C(0)OR?, -C(O)N(R?p, -N(RHC(0O)OR?, -OC(0)- NR?R, -
N(RHC(O)RE, -N(RH)S(O)R! (where t is 1 or 2), -S(O)OR? (where t is 1 or 2), -S(O)R' (where t
is 1 or 2), and -S(O)IN(R?)2 (where tis 1 or 2), where each R? is independently hydrogen, alkyl,
fluoroalkyl, carbocyclyl, carbocyclylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl,

-8-
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heteroaryl, or heteroarylalkyl, and each R is independently alkyl, fluoroalkyl, carbocyclyl,
carbocyclylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, or heteroarylalkyl.
[0023] "Alkynyl" refers to a straight or branched hydrocarbon chain radical group consisting
solely of carbon and hydrogen atoms, containing at least one carbon-carbon triple bond, having
from two to twelve carbon atoms. In certain embodiments, an alkynyl comprises two to eight
carbon atoms. In other embodiments, an alkynyl has two to four carbon atoms. The alkynyl is
attached to the rest of the molecule by a single bond, for example, ethynyl, propynyl, butynyl,
pentynyl, hexynyl, and the like. Unless stated otherwise specifically in the specification, an
alkynyl group is optionally substituted by one or more of the following substituents: halo, cyano,
nitro, oxo, thioxo, imino, oximo, trimethylsilanyl, -OR? -

SR? -OC(0)-R?, -N(R%)z, -C(O)R?, -C(0)OR?, -C(O)N(R?p, -N(RHC(0O)OR?, -OC(0)- NR?R, -
N(RHC(O)RE, -N(RH)S(O)R! (where t is 1 or 2), -S(O)OR? (where t is 1 or 2), -S(O)R' (where t
is 1 or 2), and -S(O)IN(R?)2 (where tis 1 or 2), where each R? is independently hydrogen, alkyl,
fluoroalkyl, carbocyclyl, carbocyclylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl, or heteroarylalkyl, and each R is independently alkyl, fluoroalkyl, carbocyclyl,
carbocyclylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, or heteroarylalkyl.
[0024] "Alkylene" or "alkylene chain" refers to a straight or branched divalent hydrocarbon
chain linking the rest of the molecule to a radical group, consisting solely of carbon and
hydrogen, containing no unsaturation and having from one to twelve carbon atoms, for example,
methylene, ethylene, propylene, n-butylene, and the like. The alkylene chain is attached to the
rest of the molecule through a single bond and to the radical group through a single bond. In
some embodiments, the points of attachment of the alkylene chain to the rest of the molecule
and to the radical group are through one carbon in the alkylene chain or through any two carbons
within the chain. In certain embodiments, an alkylene comprises one to eight carbon atoms (e.g.,
C1-Csg alkylene). In other embodiments, an alkylene comprises one to five carbon atoms (e.g.,
C1-Cs alkylene). In other embodiments, an alkylene comprises one to four carbon atoms (e.g.,
C1-C4 alkylene). In other embodiments, an alkylene comprises one to three carbon atoms (e.g.,
C1-Cs alkylene). In other embodiments, an alkylene comprises one to two carbon atoms (e.g.,
C1-C; alkylene). In other embodiments, an alkylene comprises one carbon atom (e.g., Ci
alkylene). In other embodiments, an alkylene comprises five to eight carbon atoms (e.g., Cs-Cg
alkylene). In other embodiments, an alkylene comprises two to five carbon atoms (e.g., C2-Cs
alkylene). In other embodiments, an alkylene comprises three to five carbon atoms (e.g., C3-Cs
alkylene). Unless stated otherwise specifically in the specification, an alkylene chain is
optionally substituted by one or more of the following substituents: halo, cyano, nitro, oxo,
thioxo, imino, oximo, trimethylsilanyl, -OR?, -
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SR? -OC(0)-R?, -N(R%)z, -C(O)R?, -C(0)OR?, -C(O)N(R?p, -N(RHC(0O)OR?, -OC(0)- NR?R, -
N(RHC(O)RE, -N(RH)S(O)R! (where t is 1 or 2), -S(O)OR? (where t is 1 or 2), -S(O)R' (where t
is 1 or 2), and -S(O)IN(R?)2 (where tis 1 or 2), where each R? is independently hydrogen, alkyl,
fluoroalkyl, carbocyclyl, carbocyclylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl, or heteroarylalkyl, and each R is independently alkyl, fluoroalkyl, carbocyclyl,
carbocyclylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, or heteroarylalkyl.
[0025] "Aryl" refers to a radical derived from an aromatic monocyclic or multicyclic
hydrocarbon ring system by removing a hydrogen atom from a ring carbon atom. The aromatic
monocyclic or multicyclic hydrocarbon ring system contains only hydrogen and carbon from
five to eighteen carbon atoms, where at least one of the rings in the ring system is fully
unsaturated, i.e., it contains a cyclic, delocalized (4n+2) n—electron system in accordance with
the Hiickel theory. The ring system from which aryl groups are derived include, but are not
limited to, groups such as benzene, fluorene, indane, indene, tetralin, and naphthalene. Unless
stated otherwise specifically in the specification, the term "aryl" or the prefix "ar-" (such as in
"aralkyl") is meant to include aryl radicals optionally substituted by one or more substituents
independently selected from alkyl, alkenyl, alkynyl, halo, fluoroalkyl, cyano, nitro, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted aralkenyl, optionally
substituted aralkynyl, optionally substituted carbocyclyl, optionally substituted carbocyclylalkyl,
optionally substituted heterocyclyl, optionally substituted heterocyclylalkyl, optionally
substituted heteroaryl, optionally substituted
heteroarylalkyl, -R°>-CN, -RP>-OR?, -R*-OC(0)-R?, -R*>-OC(0)-OR? -RP-OC(0)-N(R?),, -RP-N(R?
)2, -RP-C(O)R?, -RP-C(O)OR?, -RP-C(O)N(R?), -RP-O-R°-C(O)N(R?),, -RP>-N(R¥)C(O)OR?, -R®-
N(RHC(O)R? -RP-N(R*)S(O)R? (where tis 1 or 2), -RP-S(O)OR? (where t is 1 or
2), -RP-S(O)R? (where tis 1 or 2), and -R®-S(O)N(R?), (where t is 1 or 2), where each R? is
independently hydrogen, alkyl, fluoroalkyl, cycloalkyl, cycloalkylalkyl, aryl (optionally
substituted with one or more halo groups), aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, or
heteroarylalkyl, each R® is independently a direct bond or a straight or branched alkylene or
alkenylene chain, and R° is a straight or branched alkylene or alkenylene chain, and where each
of the above substituents is unsubstituted unless otherwise indicated.
[0026] "Aryloxy" refers to a radical bonded through an oxygen atom of the formula —O-aryl,
where aryl is as defined above.
[0027] "Aralkyl" refers to a radical of the formula -R®-aryl where R is an alkylene chain as
defined above, for example, methylene, ethylene, and the like. The alkylene chain part of the
aralkyl radical is optionally substituted as described above for an alkylene chain. The aryl part of

the aralkyl radical is optionally substituted as described above for an aryl group.
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[0028] "Aralkenyl" refers to a radical of the formula —R%-aryl where R¢ is an alkenylene chain
as defined above. The aryl part of the aralkenyl radical is optionally substituted as described
above for an aryl group. The alkenylene chain part of the aralkenyl radical is optionally
substituted as defined above for an alkenylene group.

[0029] "Aralkynyl" refers to a radical of the formula -R°®-aryl, where R°® is an alkynylene chain
as defined above. The aryl part of the aralkynyl radical is optionally substituted as described
above for an aryl group. The alkynylene chain part of the aralkynyl radical is optionally
substituted as defined above for an alkynylene chain.
[0030] "Carbocyclyl" refers to a stable non-aromatic monocyclic or polycyclic hydrocarbon
radical consisting solely of carbon and hydrogen atoms, and in some embodiments, include
fused or bridged ring systems, having from three to fifteen carbon atoms. In certain
embodiments, a carbocyclyl comprises three to ten carbon atoms. In other embodiments, a
carbocyclyl comprises five to seven carbon atoms. The carbocyclyl is attached to the rest of the
molecule by a single bond. In some embodiments, the carbocyclyl is saturated, (i.e., containing
single C-C bonds only) or unsaturated (i.e., containing one or more double bonds or triple
bonds.) A carbocyclyl radical is also referred to as "cycloalkyl." In some embodiments,
cycloalkyl radical is fused with an aromatic ring (in which case the cycloalkyl is bonded through
a non-aromatic ring carbon atom). Examples of monocyclic cycloalkyls include, e.g.,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclopentenyl,
cyclohexenyl, cycloheptenyl, and cyclooctenyl. In certain embodiments, a cycloalkyl comprises
three to eight carbon atoms (e.g., C3-Cs cycloalkyl). In other embodiments, a cycloalkyl
comprises three to seven carbon atoms (e.g., C3-C7 cycloalkyl). In other embodiments, a
cycloalkyl comprises three to six carbon atoms (e.g., C3-Cs cycloalkyl). In other embodiments, a
cycloalkyl comprises three to five carbon atoms (e.g., C3-Cs cycloalkyl). In other embodiments,
a cycloalkyl comprises three to four carbon atoms (e.g., C3-C4 cycloalkyl). Polycyclic
carbocyclyl radicals include, for example, adamantyl, norbornyl (i.e., bicyclo[2.2.1]heptanyl),
norbornenyl, decalinyl, 7,7-dimethyl-bicyclo[2.2.1]heptanyl, and the like. Unless otherwise
stated specifically in the specification, the term "carbocyclyl" is meant to include carbocyclyl
radicals that are optionally substituted by one or more substituents independently selected from
alkyl, alkenyl, alkynyl, halo, fluoroalkyl, oxo, thioxo, cyano, nitro, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted aralkenyl, optionally substituted aralkynyl,
optionally substituted carbocyclyl, optionally substituted carbocyclylalkyl, optionally substituted
heterocyclyl, optionally substituted heterocyclylalkyl, optionally substituted heteroaryl,
optionally substituted
heteroarylalkyl, -CN, -R°>-OR? -R®-OC(0)-R?, -R>-OC(0)-OR?, -R*-OC(0)-N(R?),, -RP>-N(R?),,
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-RP-C(O)R?, -RP-C(O)OR?, -R*-C(O)N(R%),, -RP-O-R°-C(O)N(R?),, -RP-N(R*)C(0)OR?, -RP-N(
RHC(O)R?, -RP-N(RHS(O)R? (where tis 1 or 2), -RP-S(O)OR? (where t is 1 or 2), -R>-S(O)R?
(where tis 1 or 2), and -RP-S(O}N(R?), (where t is 1 or 2), where each R*is independently
hydrogen, alkyl, fluoroalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, or heteroarylalkyl, each RP is independently a direct bond or a
straight or branched alkylene or alkenylene chain, and R is a straight or branched alkylene or
alkenylene chain, and where each of the above substituents is unsubstituted unless otherwise
indicated.

[0031] "Carbocyclylalkyl" refers to a radical of the formula —R°-carbocyclyl where R® is an
alkylene chain as defined above. The alkylene chain and the carbocyclyl radical are optionally
substituted as defined above.

[0032] "Halo" or "halogen" refers to bromo, chloro, fluoro, or iodo substituents.

[0033] '"Fluoroalkyl" refers to an alkyl radical, as defined above, that is substituted by one or
more fluoro radicals, as defined above, for example, trifluoromethyl, difluoromethyl,
fluoromethyl, 2,2 2-trifluoroethyl, 1-fluoromethyl-2-fluoroethyl, and the like. In some
embodiments, the alkyl part of the fluoroalkyl radical is optionally substituted as defined above
for an alkyl group.

[0034] "Heterocyclyl" or “heterocycle” refers to a stable 3- to 18-membered non-aromatic ring
radical that comprises two to fifteen carbon atoms and from one to six heteroatoms each
independently selected from nitrogen, oxygen, and sulfur. In some embodiments, heterocyclyl
radical comprises two to twelve carbon atoms. Unless stated otherwise in the specification, the
heterocyclyl radical is a monocyclic, bicyclic, tricyclic, or tetracyclic ring system, which include
fused, bridged, or spiro ring systems in some embodiments. In some embodiments, when fused
with an aryl or a heteroaryl ring, the heterocyclyl is bonded through a non-aromatic ring atom.
The heteroatoms in the heterocyclyl radical are optionally oxidized. One or more nitrogen
atoms, if present, are optionally quaternized. In some embodiments, heterocyclyl radical
comprises 2-12 C atoms, 0-6 N atoms, 0-4 O atoms, and 0-4 S atoms. In some embodiments,
heterocyclyl radical comprises 2-10 C atoms, 0-4 N atoms, 0-2 O atoms, and 0-2 S atoms. In
some embodiments, heterocyclyl radical comprises 2-8 C atoms, 0-3 N atoms, 0-1 O atoms, and
0-1 S atoms. In some embodiments, heterocyclyl radical is a saturated or partially unsaturated 3-
7 membered monocyclic, 6-10 membered bicyclic, or 13-16 membered polycyclic (e.g., tricyclic
or tetracyclic) ring system having 1, 2, 3, or 4 heteroatom ring members each independently
selected from N, O, and S. In some embodiments, heterocyclyl radical comprises 1 or 2
heteroatom ring members each independently selected from N, O, and S. In some embodiments,

the heterocyclyl is attached to the rest of the molecule through any atom of the ring(s). In some
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embodiments, the heterocyclyl is saturated, (i.e., containing single bonds only) or partially
unsaturated (i.e., containing one or more double bonds or triple bonds.) A heterocyclyl radical is
also referred to as "heterocycloalkyl." Examples of such heterocycloalkyl radicals include, but
are not limited to, dioxolanyl, thienyl[ 1,3]dithianyl, tetrahydroquinolyl, tetrahydroisoquinolyl,
decahydroquinolyl, decahydroisoquinolyl, imidazolinyl, imidazolidinyl, isothiazolidinyl,
isoxazolidinyl, morpholinyl, dihydroindolyl, octahydroindolyl, octahydroisoindolyl,
2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, oxazolidinyl, piperidinyl, piperazinyl,
4-piperidonyl, pyrrolidinyl, pyrazolidinyl, quinuclidinyl, thiazolidinyl, tetrahydrofuryl,
trithianyl, tetrahydropyranyl, thiomorpholinyl, thiamorpholinyl, 1-oxo-thiomorpholinyl, and
1,1-dioxo-thiomorpholinyl. Unless stated otherwise specifically in the specification, the term
"heterocyclyl" is meant to include heterocyclyl radicals as defined above that are optionally
substituted by one or more substituents selected from alkyl, alkenyl, alkynyl, halo, fluoroalkyl,
oxo0, thioxo, cyano, nitro, optionally substituted aryl, optionally substituted aralkyl, optionally
substituted aralkenyl, optionally substituted aralkynyl, optionally substituted carbocyclyl,
optionally substituted carbocyclylalkyl, optionally substituted heterocyclyl, optionally
substituted heterocyclylalkyl, optionally substituted heteroaryl, optionally substituted
heteroarylalkyl, -CN, -R*>-CN
, -RP-OR? -RP-OC(0)-R? -R*>-OC(0)-OR?, -RP-OC(0)-N(R?),, -RP-N(R?),, -RP-C(O)R?, -RP-C(
0)OR?, -R*-C(O)N(R?);,, -RP-0-R°-C(O)N(R?), -RP-N(R*)C(O)OR?, -R>-N(R*)C(O)R?, -R>-N(R
HS(0)R? (where tis 1 or 2), -RP-S(O)OR? (where tis 1 or 2), -RP-S(O)R? (where t is 1 or 2),
and -R°-S(O)}N(R?), (where tis 1 or 2), where each R*is independently hydrogen, alkyl,
fluoroalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
or heteroarylalkyl, each R® is independently a direct bond or a straight or branched alkylene or
alkenylene chain, and R° is a straight or branched alkylene or alkenylene chain, and where each
of the above substituents is unsubstituted unless otherwise indicated.

[0035] “Heteroalkyl” refers to an alkyl group in which one or more skeletal atoms of the alkyl
are selected from an atom other than carbon, e.g., oxygen, nitrogen (e.g. -NH-, -N(alkyl)-,
sulfur, or combinations thereof. A heteroalkyl is attached to the rest of the molecule at a carbon
atom of the heteroalkyl. In one aspect, a heteroalkyl is a Ci-Csheteroalkyl. In some
embodiments, the alkyl part of the heteroalkyl radical is optionally substituted as defined for an
alkyl group.

[0036] "Heterocyclylalkyl" refers to a radical of the formula —R®-heterocyclyl where R® is an
alkylene chain as defined above. If the heterocyclyl is a nitrogen-containing heterocyclyl, the
heterocyclyl is optionally attached to the alkyl radical at the nitrogen atom. The alkylene chain
of the heterocyclylalkyl radical is optionally substituted as defined above for an alkylene chain.
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The heterocyclyl part of the heterocyclylalkyl radical is optionally substituted as defined above
for a heterocyclyl group.
[0037] "Heteroaryl" refers to a radical derived from a 3- to 18-membered aromatic ring radical
that comprises two to seventeen carbon atoms and from one to six heteroatoms selected from
nitrogen, oxygen, and sulfur. As used herein, in some embodiments, the heteroaryl radical is a
monocyclic, bicyclic, tricyclic, or tetracyclic ring system, wherein at least one of the rings in the
ring system is fully unsaturated, i.e., it contains a cyclic, delocalized (4n+2) n—electron system
in accordance with the Hiickel theory. Heteroaryl includes fused or bridged ring systems. The
heteroatom(s) in the heteroaryl radical is optionally oxidized. One or more nitrogen atoms, if
present, are optionally quaternized. The heteroaryl is attached to the rest of the molecule through
any atom of the ring(s). Examples of heteroaryls include, but are not limited to, azepinyl,
acridinyl, benzimidazolyl, benzindolyl, 1,3-benzodioxolyl, benzofuranyl, benzooxazolyl,
benzo[d]thiazolyl, benzothiadiazolyl, benzo[5][1,4]dioxepinyl, benzo[b][1,4]oxazinyl,
1,4-benzodioxanyl, benzonaphthofuranyl, benzoxazolyl, benzodioxolyl, benzodioxinyl,
benzopyranyl, benzopyranonyl, benzofuranyl, benzofuranonyl, benzothienyl (benzothiophenyl),
benzothieno[3,2-d]pyrimidinyl, benzotriazolyl, benzo[4,6]imidazo[ 1,2-a]pyridinyl, carbazolyl,
cinnolinyl, cyclopenta[d]pyrimidinyl, 6,7-dihydro-5H-cyclopenta[4,5]thieno[2,3-d]pyrimidinyl,
5,6-dihydrobenzo[h]quinazolinyl, 5,6-dihydrobenzo[h]cinnolinyl, 6,7-dihydro-5H-
benzo[6,7]cyclohepta[ 1,2-c]pyridazinyl, dibenzofuranyl, dibenzothiophenyl, furanyl, furanonyl,
furo[3,2-c]pyridinyl, 5,6,7,8,9,10-hexahydrocycloocta[d]pyrimidinyl,
5,6,7,8,9,10-hexahydrocycloocta[d]pyridazinyl, 5,6,7,8,9,10-hexahydrocycloocta[d]pyridinyl,
isothiazolyl, imidazolyl, indazolyl, indolyl, indazolyl, isoindolyl, indolinyl, isoindolinyl,
isoquinolyl, indolizinyl, isoxazolyl, 5,8-methano-5,6,7,8-tetrahydroquinazolinyl, naphthyridinyl,
1,6-naphthyridinonyl, oxadiazolyl, 2-oxoazepinyl, oxazolyl, oxiranyl,

5,6,6a,7

,8,9,10,10a-octahydrobenzo[h]quinazolinyl, 1-phenyl-1H-pyrrolyl, phenazinyl,
phenothiazinyl, phenoxazinyl, phthalazinyl, pteridinyl, purinyl, pyrrolyl, pyrazolyl,
pyrazolo[3,4-d]pyrimidinyl, pyridinyl, pyrido[3,2-d]pyrimidinyl, pyrido[3,4-d]pyrimidinyl,
pyrazinyl, pyrimidinyl, pyridazinyl, pyrrolyl, quinazolinyl, quinoxalinyl, quinolinyl,
isoquinolinyl, tetrahydroquinolinyl, 5,6,7,8-tetrahydroquinazolinyl,
5,6,7,8-tetrahydrobenzo[4,5]thieno[2,3-d]pyrimidinyl,
6,7,8,9-tetrahydro-SH-cyclohepta[4,5]thieno[2,3-d]pyrimidinyl,
5,6,7,8-tetrahydropyrido[4,5-c]pyridazinyl, thiazolyl, thiadiazolyl, triazolyl, tetrazolyl, triazinyl,
thieno[2,3-d]pyrimidinyl, thieno[3,2-d]pyrimidinyl, thieno[2,3-c]pridinyl, and thiophenyl (i.e.
thienyl). Unless stated otherwise specifically in the specification, the term "heteroaryl" is meant

to include heteroaryl radicals as defined above which are optionally substituted by one or more
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substituents selected from alkyl, alkenyl, alkynyl, halo, fluoroalkyl, haloalkenyl, haloalkynyl,
oxo0, thioxo, cyano, nitro, optionally substituted aryl, optionally substituted aralkyl, optionally
substituted aralkenyl, optionally substituted aralkynyl, optionally substituted carbocyclyl,
optionally substituted carbocyclylalkyl, optionally substituted heterocyclyl, optionally
substituted heterocyclylalkyl, optionally substituted heteroaryl, optionally substituted
heteroarylalkyl, -R°-OR?, -R>-OC(0)-R?, -R*>-OC(0)-OR?, -RP-OC(0)-N(R?),, -R>-N(R?),, -RP-C
(O)R?, -RP-C(O)OR?, -RP-C(O)N(R?)p, -RP-O-R¢-C(O)N(R%), -RP-N(R*)C(O)OR?, -RP-N(R*)C(
O)R? -RP-N(R?S(O)R? (where tis 1 or 2), -R®-S(O)OR? (where t is 1 or 2), -R>-S(O)R? (where
tis 1 or 2), and -RP-S(O)N(R%), (where t is 1 or 2), where each R? is independently hydrogen,
alkyl, fluoroalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl, or heteroarylalkyl, each R is independently a direct bond or a straight or branched
alkylene or alkenylene chain, and R€ is a straight or branched alkylene or alkenylene chain, and
where each of the above substituents is unsubstituted unless otherwise indicated.

[0038] "N-heteroaryl" refers to a heteroaryl radical as defined above containing at least one
nitrogen and where the point of attachment of the heteroaryl radical to the rest of the molecule is
through a nitrogen atom in the heteroaryl radical. An N-heteroaryl radical is optionally
substituted as described above for heteroaryl radicals.

[0039] "C-heteroaryl" refers to a heteroaryl radical as defined above and where the point of
attachment of the heteroaryl radical to the rest of the molecule is through a carbon atom in the
heteroaryl radical. A C-heteroaryl radical is optionally substituted as described above for
heteroaryl radicals.

[0040] "Heteroarylalkyl" refers to a radical of the formula —R®-heteroaryl, where R€ is an
alkylene chain as defined above. If the heteroaryl is a nitrogen-containing heteroaryl, the
heteroaryl is optionally attached to the alkyl radical at the nitrogen atom. The alkylene chain of
the heteroarylalkyl radical is optionally substituted as defined above for an alkylene chain. The
heteroaryl part of the heteroarylalkyl radical is optionally substituted as defined above for a
heteroaryl group.

[0041] In some embodiments, the compounds disclosed herein contain one or more
asymmetric centers and thus give rise to enantiomers, diastereomers, and other stereoisomeric
forms that are defined, in terms of absolute stereochemistry, as (R)- or (5)-. Unless stated
otherwise, it is intended that all stereoisomeric forms of the compounds disclosed herein are
contemplated by this disclosure. When the compounds described herein contain alkene double
bonds, and unless specified otherwise, it is intended that this disclosure includes both £ and Z
geometric isomers (e.g., cis or frans). Likewise, all possible isomers, as well as their racemic
and optically pure forms, and all tautomeric forms are also intended to be included. The term
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"geometric isomer" refers to £ or Z geometric isomers (e.g., cis or trans) of an alkene double
bond. The term "positional isomer" refers to structural isomers around a central ring, such as
ortho-, meta-, and para- isomers around a benzene ring.

[0042] A "tautomer" refers to a molecule wherein a proton shift from one atom of a molecule
to another atom of the same molecule is possible. The compounds presented herein, in certain
embodiments, exist as tautomers. In circumstances where tautomerization is possible, a chemical
equilibrium of the tautomers will exist. The exact ratio of the tautomers depends on several
factors, including physical state, temperature, solvent, and pH. Some examples of tautomeric

equilibrium include:
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[0043] "Optional" or "optionally" means that a subsequently described event or circumstance
may or may not occur and that the description includes instances when the event or circumstance
occurs and instances in which it does not. For example, "optionally substituted aryl" means that
the aryl radical may or may not be substituted and that the description includes both substituted
aryl radicals and aryl radicals having no substitution.

[0044] "Pharmaceutically acceptable salt" includes both acid and base addition salts. A
pharmaceutically acceptable salt of any one of the compounds described herein is intended to
encompass any and all pharmaceutically suitable salt forms. Pharmaceutically acceptable salts of
the compounds described herein are optionally pharmaceutically acceptable acid addition salts
and pharmaceutically acceptable base addition salts.

[0045] "Pharmaceutically acceptable acid addition salt" refers to those salts which retain the
biological effectiveness and properties of the free bases, which are not biologically or otherwise
undesirable, and which are formed with inorganic acids such as hydrochloric acid, hydrobromic
acid, sulfuric acid, nitric acid, phosphoric acid, hydroiodic acid, hydrofluoric acid, phosphorous
acid, and the like. Also included are salts that are formed with organic acids such as aliphatic

mono- and dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy alkanoic acids, alkanedioic

-16 -



WO 2021/102204 PCT/US2020/061387
acids, aromatic acids, aliphatic and aromatic sulfonic acids, etc. and include, for example, acetic acid,
trifluoroacetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, maleic acid, malonic
acid, succinic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic
acid, methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid, and the
like. Exemplary salts thus include sulfates, pyrosulfates, bisulfates, sulfites, bisulfites, nitrates,
phosphates, monohydrogenphosphates, dihydrogenphosphates, metaphosphates, pyrophosphates,
chlorides, bromides, iodides, acetates, trifluoroacetates, propionates, caprylates, isobutyrates,
oxalates, malonates, succinate suberates, sebacates, fumarates, maleates, mandelates, benzoates,
chlorobenzoates, methylbenzoates, dinitrobenzoates, phthalates, benzenesulfonates,
toluenesulfonates, phenylacetates, citrates, lactates, malates, tartrates, methanesulfonates, and the
like. Also contemplated are salts of amino acids, such as arginates, gluconates, and galacturonates (see,
for example, Berge SM. et al., "Pharmaceutical Salts," Journal of Pharmaceutical Science, 66:1-
19 (1997), which is hereby incorporated by reference in its entirety). In some embodiments, acid
addition salts of basic compounds are prepared by contacting the free base forms with a sufficient
amount of the desired acid to produce the salt according to methods and techniques with which a
skilled artisan is familiar.

[0046] "Pharmaceutically acceptable base addition salt" refers to those salts that retain the
biological effectiveness and properties of the free acids, which are not biologically or otherwise
undesirable. These salts are prepared from addition of an inorganic base or an organic base to
the free acid. In some embodiments, pharmaceutically acceptable base addition salts are formed with
metals or amines, such as alkali and alkaline earth metals or organic amines. Salts derived from
inorganic bases include, but are not limited to, sodium, potassium, lithium, ammonium, calcium,
magnesium, iron, zinc, copper, manganese, aluminum salts, and the like. Salts derived from
organic bases 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, for example, isopropylamine, trimethylamine, diethylamine, triethylamine,
tripropylamine, ethanolamine, diethanolamine, 2-dimethylaminoethanol, 2-diethylaminoethanol,
dicyclohexylamine, lysine, arginine, histidine, caffeine, procaine, N,N-dibenzylethylenediamine,
chloroprocaine, hydrabamine, choline, betaine, ethylenediamine, ethylenedianiline, N-
methylglucamine, glucosamine, methylglucamine, theobromine, purines, piperazine, piperidine,
N-ethylpiperidine, polyamine resins, and the like. See Berge et al., supra.

[0047] Asused herein, "treatment" or "treating " or "palliating" or "ameliorating" are used
interchangeably herein. These terms refer to an approach for obtaining beneficial or desired
results including, but not limited to, therapeutic benefit and/or a prophylactic benefit. By
"therapeutic benefit" is meant eradication or amelioration of the underlying disorder being
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treated. Also, a therapeutic benefit is achieved with the eradication or amelioration of one or
more of the physiological symptoms associated with the underlying disorder such that an
improvement is observed in the patient, notwithstanding that the patient is afflicted with the
underlying disorder in some embodiments. For prophylactic benefit, in some embodiments, the
compositions are administered to a patient at risk of developing a particular disease, orto a
patient reporting one or more of the physiological symptoms of a disease, even though a
diagnosis of this disease has not been made.

[0048] "Prodrug" is meant to indicate a compound that is converted under physiological
conditions or by solvolysis to a biologically active compound described herein. Thus, the term
"prodrug" refers to a precursor of a biologically active compound that is pharmaceutically
acceptable. In some embodiments, a prodrug is inactive when administered to a subject, but is
converted in vivo to an active compound, for example, by hydrolysis. The prodrug compound
often offers advantages of solubility, tissue compatibility or delayed release in a mammalian
organism (see, e.g., Bundgard, H., Design of Prodrugs (1985), pp. 7-9, 21-24 (Elsevier,
Amsterdam).

[0049] A discussion of prodrugs is provided in Higuchi, T., et al., "Pro-drugs as Novel
Delivery Systems," A.C.S. Symposium Series, Vol. 14, and in Bioreversible Carriers in Drug
Design, ed. Edward B. Roche, American Pharmaceutical Association and Pergamon Press, 1987,
both of which are incorporated in full by reference herein.

[0050] The term "prodrug" is also meant to include any covalently bonded carriers, which
release the active compound iz vivo when such prodrug is administered to a mammalian subject.
In some embodiments, prodrugs of an active compound, as described herein, are prepared by
modifying functional groups present in the active compound in such a way that the
modifications are cleaved, either in routine manipulation or in vivo, to the parent active
compound. Prodrugs include compounds wherein a hydroxy, amino, or mercapto group is
bonded to any group that, when the prodrug of the active compound is administered to a
mammalian subject, cleaves to form a free hydroxy, free amino, or free mercapto group,
respectively. Examples of prodrugs include, but are not limited to, acetate, formate, and
benzoate derivatives of alcohol or amine functional groups in the active compounds and the like.
Compounds

[0051] In some embodiments, the compounds disclosed herein are heteroaryl compounds.
[0052] In one aspect, the present disclosure provides a compound of Formula (A) or a

pharmaceutically acceptable salt or solvate thereof:
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Formula (A)

wherein

ring A is a S-membered heteroaryl;

each A', A2, A3 and A*isindependently N or CR!;

each A°, A° A’ and A®is independently N or CR?; wherein at least one of A, A%, A’ A,
A5, A® A7 and A%is N;

R is halogen, nitro, -CN, -O(C-Csfluoroalkyl), -S(C1-Csfluoroalkyl), -S(halogen)s, or
substituted or unsubstituted C1-Csfluoroalkyl;

each R'is independently H, halogen, -CN, -OR*, -SR* -NR*R* substituted or
unsubstituted C1-Csalkyl, substituted or unsubstituted C1-Cshaloalkyl, substituted or
unsubstituted C>-Csalkenyl, substituted or unsubstituted C,-Csalkynyl, substituted or
unsubstituted Ci1-Cgheteroalkyl, substituted or unsubstituted C3-Ciocycloalkyl,
substituted or unsubstituted C>-Cioheterocycloalkyl, substituted or unsubstituted
aralkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl;

each R?is independently H, halogen, -N3, -CN, -OR5, -SR’, -S§(=0),R’, -NR¥R*® -
C(=0)OR?, substituted or unsubstituted C1-Csalkyl, substituted or unsubstituted Ci-
Cshaloalkyl, substituted or unsubstituted C,-Csalkenyl, substituted or unsubstituted C»-
Csalkynyl, substituted or unsubstituted C1-Csheteroalkyl, substituted or unsubstituted
Cs-Ciocycloalkyl, substituted or unsubstituted C»>-Cioheterocycloalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted aryl, or substituted or unsubstituted
heteroaryl;

Yis O, S, or NR?:;

X is H, -CN, halogen, substituted or unsubstituted C1-Csalkyl, substituted or unsubstituted
C1-Cshaloalkyl, substituted or unsubstituted C,-Csalkenyl, substituted or unsubstituted
C»-Cealkynyl, substituted or unsubstituted C3-Ciocycloalkyl, substituted or
unsubstituted C>-Cioheterocycloalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, -L?-Y?, -L2-L3-Y?, or -L?-L3-L*-Y?;
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each L? and L* is independently absent, substituted or unsubstituted C1-Csalkylene,
substituted or unsubstituted Cs3-Ciocycloalkylene, or substituted or unsubstituted C,-
Cioheterocycloalkylene;

L’ is -O-, -S-, -(S=0)-, -S(=0)2-, -NR?-, -(C=0)-, (C=0)0-, -O(C=0)-, -(C=0)NR’-, -
(C=0)NR?-O-, -O-NR*(C=0)-, -NR*(C=0)-, -NR*(C=0)NR*-, -O(C=0)NR*-, -
NR*(C=0)0-, -NR’S(=0);NR’-, -NR*S(=0);-, -S(=0),NR>-, -S§(=0),NR*-(C=0)-, -
(C=0)-NR*S(=0),-, -S(=0):NR*-(C=0)0-, -O(C=0)-NR*S(=0),-, -NR*S(=0),NR*-
(C=0)-, -(C=0)-NR’*S(=0):NR*-, -O(C=0)-NR’S(=0),-NR>-, -NR*S(=0),NR*-
(C=0)0-, -OS(=0);-, or -S(=0),0-;

Y?%is H, -CN, -N3, halogen, substituted or unsubstituted C;-Csalkyl, substituted or
unsubstituted C1-Cshaloalkyl, substituted or unsubstituted C»-Csalkenyl, substituted or
unsubstituted C>-Csalkynyl, substituted or unsubstituted C1-Csheteroalkyl, substituted
or unsubstituted C3-Ciocycloalkyl, substituted or unsubstituted C,-Cioheterocycloalkyl,
substituted or unsubstituted aralkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, -OR®, -(C=0)OR®, -NR®R®®, or -(C=0)NRR®;

each R?is independently H, -CN, -S(=0)2(C1-Csalkyl), or substituted or unsubstituted C-
Csalkyl,

or R? and Y? on the same N atom are taken together with the N atom to which they are
attached to form a substituted or unsubstituted N-containing heterocycle;

each R*, R* and R* is independently H, substituted or unsubstituted C1-Cealkyl,
substituted or unsubstituted C1-Cshaloalkyl, substituted or unsubstituted C;-
Csheteroalkyl, substituted or unsubstituted Cs-Ciocycloalkyl, substituted or
unsubstituted C-Cioheterocycloalkyl, substituted or unsubstituted aralkyl, substituted
or unsubstituted aryl, or substituted or unsubstituted heteroaryl;

or R* and R*® on the same N atom are taken together with the N atom to which they are
attached to form a substituted or unsubstituted N-containing heterocycle;

each R3, R% and R is independently H, substituted or unsubstituted C1-Cealkyl,
substituted or unsubstituted C1-Cshaloalkyl, substituted or unsubstituted C;-
Csheteroalkyl, substituted or unsubstituted Cs-Ciocycloalkyl, substituted or
unsubstituted C>-Cioheterocycloalkyl, substituted or unsubstituted aralkyl, substituted
or unsubstituted aryl, or substituted or unsubstituted heteroaryl;

or R and R on the same N atom are taken together with the N atom to which they are
attached to form a substituted or unsubstituted N-containing heterocycle; and

each R% R% and R® is independently H or substituted or unsubstituted C1-Csalkyl; and
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or R® and R®® on the same N atom are taken together with the N atom to which they are
attached to form a substituted or unsubstituted N-containing heterocycle;
each R” is independently H, halogen, or substituted or unsubstituted C1-Csalkyl; and
pis 1,2, or3.
[0053] In another aspect, the present disclosure provides a compound of Formula (I), or a

pharmaceutically acceptable salt or solvate thereof:

X

.
\

O N

SR e
A\AS’A A\Ae
Formula (I)
wherein
each Al, A2, A’ and A*is independently N or CR!;
each A°, A5 A7 and A® is independently N or CR?; wherein at least one of A!, A2 A3 A* A
A° A7 and A®is N;
each R!is independently H, halogen, -CN, -OR*, -SR*, -NR*R* substituted or unsubstituted
C1-Cealkyl, substituted or unsubstituted C1-Cshaloalkyl, substituted or unsubstituted C»-
Cealkenyl, substituted or unsubstituted C2-Csalkynyl, substituted or unsubstituted Ci-
Csheteroalkyl, substituted or unsubstituted C3-Ciocycloalkyl, substituted or unsubstituted Ca-
Cioheterocycloalkyl, substituted or unsubstituted aralkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, or -L7-Y?;
each R?is independently H, halogen, -N3, -CN, -OR3, -SR’ -S(=0),R’, -NR**R*® -C(=0)OR?,
substituted or unsubstituted C1-Csalkyl, substituted or unsubstituted C1-Cshaloalkyl,
substituted or unsubstituted C>-Csalkenyl, substituted or unsubstituted C»-Cealkynyl,
substituted or unsubstituted C1-Csheteroalkyl, substituted or unsubstituted C3-Ciocycloalkyl,
substituted or unsubstituted C»-Cioheterocycloalkyl, substituted or unsubstituted aralkyl,
N=N
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, or CF3 ;
X is H, -CN, halogen, substituted or unsubstituted C1-Csalkyl, substituted or unsubstituted Ci-
Cshaloalkyl, substituted or unsubstituted Cz-Csalkenyl, substituted or unsubstituted C»-
Cealkynyl, substituted or unsubstituted Cs;-Ciocycloalkyl, substituted or unsubstituted C-
Cioheterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted

heteroaryl, -L-Y!, -L2-13-Y?, -L2-L3-L*-Y?, -L°-L%-L*-Y?, or -LS-L°-L-Y?;
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L!is substituted or unsubstituted C;-Csalkylene;

L?is absent, substituted or unsubstituted C1-Csalkylene, substituted or unsubstituted Cs-
Ciocycloalkylene, or substituted or unsubstituted C»-Cioheterocycloalkylene;

L’ is -O-, -S-, -(5=0)-, -S(=0):-, -NR’-, -(C=0)-, -(C=0)0-, -O(C=0)-, -(C=0)NR>-, -
(C=0)NR?*-O-, -O-NR*(C=0)-, -NR*(C=0)-, -NR*(C=0)NR*-, -O(C=0)NR*-, -
NR*(C=0)0-, -NR’S(=0):NR*-, -NR*’S(=0);-, -S(=0)2NR’-, -§(=0):NR*-(C=0)-, -(C=0)-
NR?S(=0);-, -S(=0):NR*-(C=0)0-, -O(C=0)-NR?S(=0),-, -NR*S(=0),NR*-(C=0)-, -
(C=0)-NR’S(=0):NR*-, -O(C=0)-NR’S(=0),-NR’-, -NR*S(=0),NR*-(C=0)0-, -0S(=0):-,
or -S(=0),0-;

L*is substituted or unsubstituted C;-Csalkylene;

L’ is substituted or unsubstituted C;-Csalkylene;

L® is substituted or unsubstituted C3-Ciocycloalkylene;

L’ is substituted or unsubstituted C;-Csalkylene;

Y! is -N3, substituted or unsubstituted C3-Ciocycloalkyl, substituted or unsubstituted C»-Cio
heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl;

Y%is H, -CN, -N3, halogen, substituted or unsubstituted C;-Csalkyl, substituted or unsubstituted
C1-Cshaloalkyl, substituted or unsubstituted Cz-Cealkenyl, substituted or unsubstituted C»-
Csalkynyl, substituted or unsubstituted Ci-Csheteroalkyl, substituted or unsubstituted Cs-
Ciocycloalkyl, substituted or unsubstituted C,-Cioheterocycloalkyl, substituted or
unsubstituted aralkyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, -OR®, -(C=0)OR®, -NR*R®®, or -(C=0)NR*R®;

Y?is -Si(R7)3;

each R’ is independently H, -CN, -S(=0)2(C1-Calkyl), or substituted or unsubstituted C-
Cealkyl;

or R¥ and Y? on the same N atom are taken together with the N atom to which they are attached
to form a substituted or unsubstituted N-containing heterocycle;

each R*, R* and R*" is independently H, substituted or unsubstituted C1-Csalkyl, substituted or
unsubstituted C1-Cshaloalkyl, substituted or unsubstituted Ci-Csheteroalkyl, substituted or
unsubstituted Cs3-Ciocycloalkyl, substituted or unsubstituted C»-Cioheterocycloalkyl,
substituted or unsubstituted aralkyl, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl;

or R* and R*® on the same N atom are taken together with the N atom to which they are attached
to form a substituted or unsubstituted N-containing heterocycle;

each R%, R% and R*® is independently H, substituted or unsubstituted C1-Csalkyl, substituted or
unsubstituted C1-Cshaloalkyl, substituted or unsubstituted Ci-Csheteroalkyl, substituted or

-2



WO 2021/102204 PCT/US2020/061387
unsubstituted Cs3-Ciocycloalkyl, substituted or unsubstituted C»-Cioheterocycloalkyl,
substituted or unsubstituted aralkyl, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl;

or R* and R® on the same N atom are taken together with the N atom to which they are attached
to form a substituted or unsubstituted N-containing heterocycle; and

each R®, R%, and R® is independently H or substituted or unsubstituted C;-Csalkyl;

or R® and R® on the same N atom are taken together with the N atom to which they are attached
to form a substituted or unsubstituted N-containing heterocycle; and

each R’ is independently substituted or unsubstituted C;-Cealkyl.

[0054] In some embodiments, A® is N. In some embodiments, A® is CR?. In some

embodiments, A®is N. In some embodiments, A® is CR2. In some embodiments, A is N. In

some embodiments, A’ is CR?. In some embodiments, A® is N. In some embodiments, A® is

CR”.

[0055] Insome embodiments, A°is CR?; ASis CR? A’ is CR?; and A®is CR?. In some

embodiments, A” is N; A®is CR%, A7 is CR?; and A®is CR?. In some embodiments, A’ is CR?;

A®is N; A7 is CR?; and A® is CR2. In some embodiments, A’ is CR%;, A%is CR%;, A’ is N; and A®

is CR2. In some embodiments, A’ is CR?; A%is CR?; A7 is CR%; and A®is N.

[0056] In some embodiments, a compound of Formula (A) has a structure of Formula (A-1):

X
(R%),
(R?)n
A" | g =4 /|
[
A% _A*
X R

Formula (A-1)
wherein, Yis O, S, or NH; and nis 1, 2, 3, or 4.
[0057] In some embodiments, Y is O. In some embodiments, Y is S. In some embodiments, Y
is NH.

[0058] In some embodiments, a compound of Formula (A) has a structure of Formula (Ia):

X
.
\
o N
H (R?),
A Z )
AZ\ ,A4 \ |
AS R

Formula (Ia)
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wherein, nis 1, 2, 3, or 4.
[0059] In some embodiments, a compound of Formula (A) has a structure of Formula (Ia-1):

X

o)
A1
x

—N
\
/ N
H (R
SRR
R1)\rN NN
R1
Formula (Ia-1)

wherein, nis 1, 2, 3, or 4.

[0060] In some embodiments, a compound of Formula (A) has a structure of Formula (Ib):

X
\
N—N
[\
Ny N
H (R2),
A1/ | \@\
|
AR LAY
Sps NS

Formula (Ib)
wherein, nis 1, 2, 3, or 4.

[0061] In some embodiments, a compound of Formula (A) has a structure of Formula (Ib-1):

X
\
N—N
[\
N N
H (R?),
A” | Z ) |
N
R N x R
R1

Formula (Ib-1)

wherein, nis 1, 2, 3, or 4.
[0062] Insome embodiments, Al is N. In some embodiments, A' is CR?. In some
embodiments, A% is N. In some embodiments, A? is CR2. In some embodiments, A’ is N. In
some embodiments, A’ is CR?. In some embodiments, A* is N. In some embodiments, A* is
CR?.
[0063] In some embodiments, a ring comprising A!, A%, A%, and A* variables is a 6-membered
heteroaryl ring. In some embodiments, a ring comprising A!, A2, A’ and A* variables is a 6-

membered heteroaryl ring comprising 1-4 N ring atoms. In some embodiments, a ring
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comprising A', A%, A% and A* variables is a 6-membered heteroaryl ring comprising 1-2 N ring
atoms. In some embodiments, a ring comprising A, A% A’ and A* variables is pyridine,
pyridazine, pyrimidine, pyrazine, or triazine. In some embodiments, a ring comprising A!, A2,

A3, and A? variables is pyridine. In some embodiments, a ring comprising A, A%, A3 and A*

W

A1/ \135’ |N R1 _ N\‘Sé
| RITY |
: : : - AL 3’A4 1 17 1
variables is pyrazine. In some embodiments, is R , RN R
a ~, =z ~ H = ~, = ~,
| ¥ N | ¥ RI_A N Y N Y
Na R1 R1 NS R1 | ‘35‘ N%rN R1J\(N
R R! R SNN R R’
r T, T ..
H ’ ~, ‘e ~, H
N?Z N\‘fé E | éé E |N ; NJ\(N\;
ISy TR SN
RV N7 TR R’ R ,or R" "N’ , and each R'is

independently H, halogen, -CN, -OR*, -SR*, -NR*R* substituted or unsubstituted C1-Cealkyl,
substituted or unsubstituted C1-Cshaloalkyl, substituted or unsubstituted C1-Csheteroalkyl,
substituted or unsubstituted Cs3-Ciocycloalkyl, substituted or unsubstituted C,-

Cioheterocycloalkyl, substituted or unsubstituted aralkyl, substituted or unsubstituted aryl, or

is
R’ H H

=z | \{é NZ ] \;
R1 N R1J\(N

R or R , and each R'is independently H, halogen, -CN, -OR*, -SR*, -
NR*R*, substituted or unsubstituted C1-Csalkyl, substituted or unsubstituted C1-Cshaloalkyl,
substituted or unsubstituted C1-Csheteroalkyl, substituted or unsubstituted C3-Ciocycloalkyl,
substituted or unsubstituted C»-Cioheterocycloalkyl, substituted or unsubstituted aralkyl,
substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl. In some

v v,V
wan.

H R! H /H/H
A1J\(N\fy Z [ > N~ I ¥

A, A : .
A3 is R’ or R , and each R'is independently H,

embodiments,
halogen, -CN, -OCH3, or -CHs.
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[0064] In some embodiments, a compound of Formula (A) or Formula (A-1) has a structure of

Formula (A-2):

X
(R*)p

H (R?)

NZ ] N ¥ "

R N X
R
Formula (A-2)
wherein, nis 1, 2, 3, or 4.
[0065] In some embodiments, a compound of Formula (A) or Formula (A-1) has a structure of

Formula (A-3):

X

(R®)p

H (R?)
R 3 N s "

R N X
R
Formula (A-3)
wherein, nis 1, 2, 3, or 4.
[0066] In some embodiments, a compound of Formula (A) or Formula (A-1) has a structure of

Formula (A-4):

R N X
R
Formula (A-4)
wherein, nis 1, 2, 3, or 4.
[0067] In some embodiments, a compound of Formula (A) or Formula (I) has a structure of

Formula (Ic):
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X
e
\
H (R%)n
NZ | ) |
N
R? N \ CF,

Formula (Ic)
wherein, nis 1, 2, 3, or 4.

[0068] In some embodiments, a compound of Formula (A) or Formula (I) has a structure of

Formula (Id):
X
.
\

R! H (R?),
e | 7, |
N
R! N \ CF;
R1
Formula (Id)

wherein, nis 1, 2, 3, or 4.
[0069] In some embodiments, each R'is independently H, halogen, -CN, -OR*, -SR*, -
NR*R*, substituted or unsubstituted C1-Casalkyl, substituted or unsubstituted C1-Cshaloalkyl,
substituted or unsubstituted C1-Csheteroalkyl, substituted or unsubstituted C3-Cscycloalkyl,
substituted or unsubstituted C,-Csheterocycloalkyl, substituted or unsubstituted benzyl,
substituted or unsubstituted phenyl, or substituted or unsubstituted monocyclic heteroaryl. In
some embodiments, each R'is independently H, halogen, substituted or unsubstituted C;-
Caalkyl, or substituted or unsubstituted Ci-Cshaloalkyl. In some embodiments, each R'is
independently H, F, Cl, Br, I, -CH3 -CH,CHj3, -CH>CH>CHj3, -CH(CH3),, -CH,CH>CH>CH3, -
CH,CH(CH3),, -C(CHa)3, -CH;F, -CHF,, -CF3, or -CH,CF3. In some embodiments, each R'is H.
[0070] In some embodiments, ring A is a S-membered heteroaryl comprising 1-4 N, 0-1 O,
and 0-1 S ring atoms. In some embodiments, ring A is a S-membered heteroaryl comprising 2-4
N ring atoms. In some embodiments, ring A is a S-membered heteroaryl comprising 2 N ring
atoms. In some embodiments, ring A is a S-membered heteroaryl comprising 3 N ring atoms. In
some embodiments, ring A 1s a S-membered heteroaryl comprising 4 N ring atoms. In some
embodiments, ring A is a S-membered heteroaryl comprising 1 N and 1 O ring atoms. In some
embodiments, ring A is a S-membered heteroaryl comprising 1 N and 1 S ring atoms. In some

embodiments, ring A is a S-membered heteroaryl comprising 2 N and 1 O ring atoms. In some
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embodiments, ring A is a S-membered heteroaryl comprising 2 N and 1 S ring atoms. In some

z
X ) N R} RS\,)I
®% XN X‘N,>f X‘N% *N \N
¥4 RZ RZ RZ N/ RZ RZ>/

embodiments, oy is R
R? R? 0] g$?.

Nx N & x—C T % 0"

AN X—N)ﬁ/a4 X~ T XN \7)2 \S\/N = I cud
R? , , = , R? , Rz’ N- ,
X

st

x—C S % (R?)
‘S\/N X‘-&I X\<\Sm/‘zsw P
R* , R? or NN Tn some embodiments, s is
Ry
, \j)l 0" s

X— T XN ) X— N X— g

N-N - N~ , N~ , or NN n some embodiments,
X X

(R, N W)z o % (R,
XN X— N
is - or NN Insome embodiments, i is
X

ot (R, Nj;a
X‘<\ W/ X—N\' =

N-N" In some embodiments, s is N=N

[0071] In some embodiments, R?is H, halogen, -N3, -CN, -OR’, -SR3, -S(=0);R, -NR*¥*R™, -
C(=0)OR’, substituted or unsubstituted C1-Csalkyl, substituted or unsubstituted C1-Cshaloalkyl,
substituted or unsubstituted Ci-Csheteroalkyl, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl. In some embodiments, R?is H, halogen, -N3, -CN, -OR’, -SR’, -
S(=0)R’ -NR¥R® -C(=0)OR?, substituted or unsubstituted C1-Csalkyl, substituted or
unsubstituted C1-Cashaloalkyl, substituted or unsubstituted Ci-Csheteroalkyl, substituted or
unsubstituted benzyl, substituted or unsubstituted phenyl, or substituted or unsubstituted
monocyclic heteroaryl; and each R*, R% and R is independently H, or substituted or
unsubstituted C1-Csalkyl. In some embodiments, R?is H, halogen, -N3, -OR’, -S(=0):R’, -
C(=0)OR?’, substituted or unsubstituted Ci-Csalkyl, or substituted or unsubstituted C;-
Cshaloalkyl. In some embodiments, each R?is independently H, halogen, -N3, -OR®, -S(=0),R’,
-C(=0)OR?’, substituted or unsubstituted Ci-Csalkyl, or substituted or unsubstituted Ci-
Cahaloalkyl. In some embodiments, each R?is independently H, halogen, -OR®, substituted or

unsubstituted Ci-Csalkyl, or substituted or unsubstituted C1-Cshaloalkyl. In some embodiments,
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each R%is independently H, F, Cl, -OCF3, or -CF3. In some embodiments, each R?is
independently H, F, or Cl. In some embodiments, each R*is H.

[0072] In some embodiments, a compound of Formula (A) has a structure of Formula (A-4):

X

(R%)p

Formula (A-4)
wherein, Y is O, S, or NH.
[0073] In some embodiments, a compound of Formula (A) or Formula (I) has a structure of

Formula (Ie):

X
.
\
o) N
H
A”? N\O\
I
2 4
A\AS’A .
Formula (Ie).

[0074] In some embodiments, a compound of Formula (A) has a structure of Formula (If):

Formula (If).
[0075] In some embodiments, X is substituted or unsubstituted Ci-Csalkyl, substituted or
unsubstituted Ci-Cshaloalkyl, substituted or unsubstituted C,-Csalkenyl, substituted or
unsubstituted C,-Csalkynyl, substituted or unsubstituted Cs-Ciocycloalkyl, substituted or
unsubstituted C,-Cioheterocycloalkyl, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl. In some embodiments, X is substituted or unsubstituted C1-Csalkyl,
substituted or unsubstituted C1-Cshaloalkyl, substituted or unsubstituted C»-Cioheterocycloalkyl,
substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl. In some
embodiments, X is substituted or unsubstituted C1-Csalkyl, substituted or unsubstituted C-
Cshaloalkyl, substituted or unsubstituted Cs-Ciocycloalkyl, substituted or unsubstituted Ca-
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Cioheterocycloalkyl, or substituted or unsubstituted heteroaryl. In some embodiments, X is
substituted or unsubstituted C1-Cealkyl, substituted or unsubstituted Cs-Ciocycloalkyl, or
substituted or unsubstituted C»-Cioheterocycloalkyl. In some embodiments, X is substituted or
unsubstituted Ci-Csalkyl. In some embodiments, X is -CH3, -CH>CH3, -CH,CH>CHj, -
CH(CH3),, -CH,CH>CH>CH3, -CH,CH(CHs),, or -C(CHs)3. In some embodiments, X is
substituted C1-Csalkyl.

[0076] In some embodiments,
X is C1-Csalkyl substituted with 1, 2, or 3 substituents each independently selected from -
OR!, -(C=0)R!!, NR!(C=0)R!!, (C=0)OR!!, -NR!}(C=0)OR!, -O(C=0)OR! -NRM4R!"?®
-(C=0)NR!'?R!!® or -O(C=0)NR!"*R!'®: wherein

each R!! is independently H or substituted or unsubstituted C;-Csalkyl;

each R!' and R is independently H, -CN, -OR'2, -SR'?, substituted or unsubstituted C;-
Cealkyl, or substituted or unsubstituted C1-Cshaloalkyl; or

R!'? and R are taken together with the N atom to which they are attached to form a substituted
or unsubstituted N-containing heterocycle; and

each R'? is independently H or substituted or unsubstituted C;-Cealkyl.

[0077] In some embodiments,

X is C1-Csalkyl substituted with 1, 2, or 3 substituents each independently selected from -OR!!,
NR!}(C=0)R!, -NR'(C=0)OR!, -O(C=0)OR!!, -NR!*R!"* or-(C=0)NR'4R!': wherein

each R!! is independently H or substituted or unsubstituted C;-Csalkyl;

each R!' and R is independently H, -CN, -OR'2, -SR'?, substituted or unsubstituted C;-
Cealkyl, or substituted or unsubstituted C1-Cshaloalkyl; or

R!'? and R are taken together with the N atom to which they are attached to form a substituted
or unsubstituted N-containing heterocycle; and

each R'? is independently H or substituted or unsubstituted C;-Cealkyl.

[0078] In some embodiments,

X is C1-Cealkyl substituted with -NR!'*R!": wherein

each R!'? and R is independently H, -CN, or substituted or unsubstituted C1-Csalkyl; or

R!'? and R are taken together with the N atom to which they are attached to form a substituted
or unsubstituted N-containing heterocycle.

[0079] In some embodiments, X is Ci-Csalkyl substituted with -NH», -N(H)CH3, -

N(H)CH:CHs, -N(H)CH>CH,CHs, -N(H)CH(CH3)2, -N(H)cyclopropyl, -N(CN)CH3, -

N(CN)CH:CHj3, -N(CN)CH2CH:CH3, -N(CN)CH(CHs)2, or -N(CN)cyclopropyl.

[0080] In some embodiments, X is substituted or unsubstituted C1-Cshaloalkyl. In some

embodiments, X is -CHyF, -CHF», -CF3, -CF,CH3, or -CH,CFj3,
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[0081] In some embodiments, X is substituted or unsubstituted Cs3-Cscycloalkyl. In some
embodiments, X is substituted or unsubstituted cyclopropyl, substituted or unsubstituted
cyclobutyl, substituted or unsubstituted cyclopentyl, or substituted or unsubstituted cyclohexyl.
[0082] In some embodiments, X is substituted or unsubstituted C>-Csheterocycloalkyl. In
some embodiments, X is substituted or unsubstituted C,-Csheterocycloalkyl comprising 0-2 N,
0-2 O, and 0-2 S ring atoms. In some embodiments, X is substituted or unsubstituted C»-
Csheterocycloalkyl comprising 1-2 N ring atoms. In some embodiments, X is substituted or
unsubstituted C,-Csheterocycloalkyl comprising 1 N ring atom. In some embodiments, X is
substituted or unsubstituted C,-Csheterocycloalkyl comprising 2 N ring atoms. In some
embodiments, X is substituted or unsubstituted aziridinyl, substituted or unsubstituted azetidinyl,
substituted or unsubstituted pyrrolidinyl, substituted or unsubstituted pyrrolidinonyl, substituted
or unsubstituted piperidinyl, substituted or unsubstituted oxetanyl, substituted or unsubstituted
tetrahydrofuranyl, substituted or unsubstituted tetrahydropyranyl, substituted or unsubstituted
thietanyl, substituted or unsubstituted tetrahydrothienyl, substituted or unsubstituted
tetrahydrothiopyranyl, substituted or unsubstituted morpholinyl, or substituted or unsubstituted
piperazinyl, substituted or unsubstituted 1,3-dioxolanyl, substituted or unsubstituted 1,3-
dioxolan-2-onyl, substituted or unsubstituted oxazolidinonyl, substituted or unsubstituted
imidazolidin-2-onyl, or substituted or unsubstituted oxadiazolonyl. In some embodiments, X is
substituted or unsubstituted pyrrolidinyl, substituted or unsubstituted pyrrolidinonyl, substituted
or unsubstituted piperidinyl, substituted or unsubstituted 1,3-dioxolanyl, substituted or
unsubstituted 1,3-dioxolan-2-onyl, substituted or unsubstituted oxazolidinonyl, substituted or
unsubstituted oxadiazolidinonyl, substituted or unsubstituted isoxazolidinonyl, substituted or
unsubstituted imidazolidin-2-onyl, or substituted or unsubstituted oxadiazolonyl. In some
embodiments, X is pyrrolidinyl, pyrrolidinonyl, oxazolidinonyl, isoxazolidinonyl, or
imidazolidin-2-onyl, each substituted with 1, 2, 3, or 4 substituents each independently selected
from F, -OH, -CN, substituted or unsubstituted C1-Csalkyl, substituted or unsubstituted Ci-
Csalkoxy, substituted or unsubstituted C1-Cshydroxyalkyl, substituted or unsubstituted Ci-
Csalkylamino, and substituted or unsubstituted C1-Csaminoalkyl. In some embodiments, X is
pyrrolidinyl, pyrrolidinonyl, oxazolidinonyl, isoxazolidinonyl, or imidazolidin-2-onyl, each
substituted with 1, 2, 3, or 4 substituents each independently selected from F, -OH, -CN, C;-
Csalkyl, C1-Csalkoxy, Ci1-Cshydroxyalkyl, C1-Csalkylamino, and C1-Csaminoalkyl. In some
embodiments, X is pyrrolidinyl, pyrrolidinonyl, oxazolidinonyl, isoxazolidinonyl, or
imidazolidin-2-onyl, each substituted with 1 or 2 substituents each independently selected from
F, -OH, -CN, -CHs, -CH>CH3, -OCHs, and -OCH>CH3. In some embodiments, X comprises a
stereocenter. In some embodiments, the stereocenter is in the R-configuration. In some
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embodiments, the stereocenter is in the S-configuration. In some embodiments, the R-isomer of
X is provided in at least 20%, 30%, 40%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 88%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, 99.5%, or 99.9% excess over the S-
isomer. In some embodiments, the S-isomer of X is provided in at least 20%, 30%, 40%, 50%,

55%, 60%, 65%, 70%, 75%, 80%, 85%, 88%. 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,

98%, 99%, 99.5%, or 99.9%