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(57) Abstract: The present disclosure describes methods of treating a subject suffering from cancer using a combination therapy
comprising (i) administering to the subject a therapeutically-effective amount of a compound that blocks SUMOylation in the subject;
and (ii) administering to the subject a therapeutically-effective amount of an anti-cancer agent that functions through a pathway other
than SUMOylation.
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COMBINATION THERAPY FOR TREATMENT OF CANCER
BACKGROUND

[001] SUMOylation is a reversible post-translational modification by small ubiquitin-like modifier
(SUMO). SUMOylation controls many cellular functions and plays a critical role in the regulation of
genome integrity, cell cycle progression, and the immune response. Three different enzyme components
are involved in the SUMOylation cascade including a SUMO-activating enzyme E1 (SUMO E1 or
SAE1/UBA2), an E2 enzyme (ubiquitin-conjugating enzyme 9 (UBC9)), and a limited set of E3 ligases.
The process of SUMOylation starts when SUMO E1 activates SUMO through ATP hydrolysis and forms
a thioester conjugate with SUMO. Next, SUMO is transferred and forms a new thioester conjugate with
E2. Finally, SUMO is attached to target proteins, a step catalyzed by an E3 ligase. Specific small
molecule inhibitors of the SUMO E1 enzyme have recently been developed that allow for the exploration
of pharmacological SUMOylation inhibitors as novel anticancer therapeutics. Inhibition of SUMOylation
by small molecules impairs cancer cell proliferation and triggers antitumor immune responses by
stimulating the interferon (IFN) response. An allosteric covalent mechanism to inhibit SUMO E1 has been
characterized, lending rationale towards the development of other novel pharmacological agents to block
SUMOylation.
[002] While many cancer therapeutics have shown efficacy as single agent treatments, combination

therapies offer potentially superior outcomes due to synergistic effects.

SUMMARY
[003] Provided herein is a method of treating cancer in a subject in need thereof, the method comprising:
(1) administering to the subject a therapeutically-effective amount of a compound that blocks
SUMOylation in the subject; and (ii) administering to the subject a therapeutically-effective amount of an
anti-cancer agent that functions through a pathway other than SUMOylation. In some embodiments, a
compound of the disclosure comprises a substituted 4,5,6,7-tetrahydrothieno[2,3-c]pyridine group,
wherein the compound blocks SUMOylation. In some embodiments, the compound binds to Uba2. In
some embodiments, the compound has an inhibitory effect on activating enzymes (E1) of SUMO.
[004] Disclosed herein is a method comprising: a) administering a therapeutically-effective amount of a
compound to a subject in need thereof, wherein the compound blocks SUMOylation in the subject; and b)
after the administering, observing that the administering increases an immune response in the subject

against a cancer.

BRIEF DESCRIPTION OF THE FIGURES
[005] FIG. 1 Tumor Growth Curve in the Mice in Different Groups. Data points represent means of
each group, and error bars represent standard errors of the mean (SEM, n=8). Group 1: [small circle]
Vehicle control p.o, (BIWx2weeks) Group 2: [square] Compound A 50 mg/kg, p.o. (BIWx2weeks)
Group 3: [triangle] rituximab 20 mg/kg, i.p. (BIWx2weeks) Group 4: [diamond] Compound A, 50 mg/kg,
p.o.+ Rituximab, 20 mg/kg.i.p. (BIWx2weeks) Group 5: [large circle] Compound A, 50 mg/kg, p.o.

(QDx2weeks). The y-axis measures tumor volume (mm?) for each group of animals per length of the
1
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experiment in days.
[006] FIG. 2 The Relative Change of Body Weights of the Mice in Different Groups (D1~D17). Data
points represent mean body weights of each group. Error bars represent standard errors of the mean (SEM,
n=8). Group 1: [small circle] Vehicle control p.o, (BIWx2weeks) Group 2: [square] Compound A 50
mg/kg, p.o. (BIWx2weeks) Group 3: [triangle] rituximab 20 mg/kg, i.p. (BIWx2weeks) Group 4:
[diamond] Compound A, 50 mg/kg, p.o.+ rituximab, 20 mg/kg.i.p. (BIWx2weeks) Group 5: [large circle]
Compound A, 50 mg/kg, p.o. (QDx2weeks). The y-axis reflects the RCBW for each group of animals in
percent change versus vehicle control per length of experiment in days.
[007] FIG. 3 Effect upon combination treatment with Compound A and decitabine in AML cell lines.
GDM-1 and MV4-11 cells were treated with indicated doses of Compound A and decitabine for 72-hrs,
and cell viability was measured to generate dose response curves. ICso values were calculated from
treatment with Compound A alone, and in combination with decitabine, and these values were used to
measure ZIP scores, see Table 4. Dose response graphs and ICsp calculations were generated using
GraphPad Prism 9 (ver. 9.4.0). ZIP scores were calculated using SynergyFinder 3.0
(https://synergyfinder.fim m.fi/synergy/2022 0701215205193938/).
[008] FIG.4 Combination of Compound A with anti-PD-1 therapy Inhibits TumorGrowth in a CT26
model of syngeneic colon cancer in BALB/c mice. Data points represent tumor volume curves for four
treatment groups. Group 1: [small circle] Vehicle control. Group 2: [triangle] Compound A 50 mg/kg,
Group 3: [square] antiPD-1 2.5 mg/kg, Group 4: [triangle] Compound A, 50 mg/kg, + antiPD-1 2.5
mg/kg The y-axis reflects the tumor volumes in mm? for each group of animals per length of experiment -
15 days [x-axis].
[009] FIG 5 Combination of Compound A with anti-PD-1 therapy Improves Survival in a CT26 model
of syngeneic colon cancer in BALB/c mice. Data points represent survival for four treatment groups.
Group 1: [small circle] Vehicle control. Group 2: [triangle] Compound A 50 mg/kg, Group 3: [square]
antiPD-1 2.5 mg/kg, Group 4: [triangle] Compound A, 50 mg/kg, + antiPD-1 2.5 mg/kg The y-axis
reflects the number of mice surviving as a percentage of the total in each group of animals per length of
experiment - 80 days [x-axis].
[010] FIG 6. Compound A Induces CD8* T Cell Infiltration in a CT26 model of syngeneic colon cancer
in BALB/c mice. The bar graph represents the percent of CD8+ as a percent of CD45/CD3 for the
treatment groups - Column 1: Vehicle control. Column 2: Compound A at 50 mg/kg.

DETAILED DESCRIPTION
[011] The present disclosure provides compounds and methods for blocking SUMOylation. The
combinations of the present disclosure include SUMO inhibitors and at least one other anti-cancer agent
that functions through a pathway other than SUMOylation. The SUMO inhibitors of the present disclosure
bind to Uba2. The SUMO inhibitors of the present disclosure have an inhibitory effect on activating
enzymes (E1) of SUMO.
[012] Disclosed here in is a method comprising: a) administering a therapeutically-effective amount
of a compound to a subject in need thereof, wherein the compound blocks SUMOylation in the subject;
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and b) after the administering, observing that the administering increases an immune response in the
subject against a cancer. In some embodiments, the method comprises after the administering,
obtaining a population of an immune cell in a biological sample obtained from the subject. In some
embodiments, the biological sample is obtained from a tumor. In some embodiments, the
administering increases a population of tumor infiltrating lymphocytes. In some embodiments, the
administering increases a population of CD8+ cells. In some embodiments, the population of the
immune cell is determined using a multiplexed immunofluorescence. In some embodiments, the
population of the immune cell is determined using flow cytometry. In some embodiments, the
population of the immune cell is determined using fluorescence activated cell sorting [FACS]. In
some embodiments, the population of the immune cell is determined using antibody staining.

[013] The disclosure further provides methods of treatment of a cancerous lesion or a tumor harboring a
SUMOylation.

[014] Cancer is a collection of related diseases characterized by uncontrolled proliferation of cells with
the potential to metastasize throughout the body. Cancer can be classified into five broad categories
including, for example: carcinomas, which can arise from cells that cover internal and external parts of the
body such as the lung, breast, and colon; sarcomas, which can arise from cells that are located in bone,
cartilage, fat, connective tissue, muscle, and other supportive tissues; lymphomas, which can arise in the
lymph nodes and immune system tissues; leukemia, which can arise in the bone marrow and accumulate
in the bloodstream; and adenomas, which can arise in the thyroid, the pituitary gland, the adrenal gland,
and other glandular tissues.

[015] Although different cancers can develop in virtually any of the body's tissues, and contain unique
features, the basic processes that cause cancer can be similar in all forms of the disease. Cancer begins
when a cell breaks free from the normal restraints on cell division and begins to grow and divide out of

control.

MECHANISM.

[016] SUMOylation is a reversible post-translational modification by small ubiquitin-like modifier
(SUMO). SUMOylation controls many cellular functions and plays a critical role in the regulation of
genome integrity, cell cycle progression, and the immune response (1). Three different enzyme
components are involved in the SUMOylation cascade including a SUMO-activating enzyme E1 (SUMO
E1 or SAE1/UBA?2), an E2 enzyme (ubiquitin-conjugating enzyme 9 (UBC9)), and a limited set of E3
ligases. The process of SUMOylation starts when SUMO E1 activates SUMO through ATP hydrolysis
and forms a thioester conjugate with SUMO. Next, SUMO is transferred and forms a new thioester
conjugate with E2. Finally, SUMO is attached to target proteins, a step catalyzed by an E3 ligase. Specific
small molecule inhibitors of the SUMO E1 enzyme have recently been developed that allow for the
exploration of pharmacological SUMOylation inhibitors as novel anticancer therapeutics. Inhibition of
SUMOylation by small molecules impairs cancer cell proliferation and triggers antitumor immune
responses by stimulating the interferon (IFN) response (2). An allosteric covalent mechanism to inhibit
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SUMO E1 was recently characterized (3), lending rationale towards the development of other novel
pharmacological agents to block SUMOylation.
[017] One embodiment of the disclosure includes compounds that block SUMOylation when used in

combination with other treatments for cancer.

Mechanism of compounds disclosed herein.

[018] To determine the ability of a compound of the disclosure to blocks SUMOylation, assays can be
employed to detect, for example, binding of a compound to Uba2, or an inhibitory effect on activating
enzymes (E1) of SUMO. Such assays are described in PCT application PCT/US22/73985.

[019] A compound of the disclosure can increase the inhibit SUMOylation by at least or up to about
0.1%, at least or up to about 0.2%, at least or up to about 0.3%, at least or up to about 0.4%, at least or up
to about 0.5%, at least or up to about 0.6%, at least or up to about 0.7%, at least or up to about 0.8%, at
least or up to about 0.9%, at least or up to about 1%, at least or up to about 2%, at least or up to about 3%,
at least or up to about 4%, at least or up to about 5%, at least or up to about 6%, at least or up to about 7%,
at least or up to about 8%, at least or up to about 9%, at least or up to about 10%, at least or up to about
11%, at least or up to about 12%, at least or up to about 13%, at least or up to about 14%, at least or up to
about 15%, at least or up to about 16%, at least or up to about 17%, at least or up to about 18%, at least or
up to about 19%, at least or up to about 20%, at least or up to about 21%, at least or up to about 22%, at
least or up to about 23%, at least or up to about 24%, at least or up to about 25%, at least or up to about
26%, at least or up to about 27%, at least or up to about 28%, at least or up to about 29%, at least or up to
about 30%, at least or up to about 31%, at least or up to about 32%, at least or up to about 33%, at least or
up to about 34%, at least or up to about 35%, at least or up to about 36%, at least or up to about 37%, at
least or up to about 38%, at least or up to about 39%, at least or up to about 40%, at least or up to about
41%, at least or up to about 42%, at least or up to about 43%, at least or up to about 44%, at least or up to
about 45%, at least or up to about 46%, at least or up to about 47%, at least or up to about 48%, at least or
up to about 49%, at least or up to about 50%, at least or up to about 51%, at least or up to about 52%, at
least or up to about 53%, at least or up to about 54%, at least or up to about 55%, at least or up to about
56%, at least or up to about 57%, at least or up to about 58%, at least or up to about 59%, at least or up to
about 60%, at least or up to about 61%, at least or up to about 62%, at least or up to about 63%, at least or
up to about 64%, at least or up to about 65%, at least or up to about 66%, at least or up to about 67%, at
least or up to about 68%, at least or up to about 69%, at least or up to about 70%, at least or up to about
71%, at least or up to about 72%, at least or up to about 73%, at least or up to about 74%, at least or up to
about 75%, at least or up to about 76%, at least or up to about 77%, at least or up to about 78%, at least or
up to about 79%, at least or up to about 80%, at least or up to about 81%, at least or up to about 82%, at
least or up to about 83%, at least or up to about 84%, at least or up to about 85%, at least or up to about
86%, at least or up to about 87%, at least or up to about 88%, at least or up to about 89%, at least or up to
about 90%, at least or up to about 91%, at least or up to about 92%, at least or up to about 93%, at least or

up to about 94%, at least or up to about 95%, at least or up to about 96%, at least or up to about 97%, at
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least or up to about 98%, at least or up to about 99%, at least or up to about 100%, at least or up to about
125%, at least or up to about 150%, at least or up to about 175%, at least or up to about 200%, at least or
up to about 225%, or at least or up to about 250% as compared to the amount of SUMOylation in the
absence of a compound of the disclosure.

[020] A compound described herein can bind SUMO E1 enzyme that is, for example, by at least or up
to about 0.1%, at least or up to about 0.2%, at least or up to about 0.3%, at least or up to about 0.4%, at
least or up to about 0.5%, at least or up to about 0.6%, at least or up to about 0.7%, at least or up to about
0.8%, at least or up to about 0.9%, at least or up to about 1%, at least or up to about 2%, at least or up to
about 3%, at least or up to about 4%, at least or up to about 5%, at least or up to about 6%, at least or up to
about 7%, at least or up to about 8%, at least or up to about 9%, at least or up to about 10%, at least or up
to about 11%, at least or up to about 12%, at least or up to about 13%, at least or up to about 14%, at least
or up to about 15%, at least or up to about 16%, at least or up to about 17%, at least or up to about 18%, at
least or up to about 19%, at least or up to about 20%, at least or up to about 21%, at least or up to about
22%, at least or up to about 23%, at least or up to about 24%, at least or up to about 25%, at least or up to
about 26%, at least or up to about 27%, at least or up to about 28%, at least or up to about 29%, at least or
up to about 30%, at least or up to about 31%, at least or up to about 32%, at least or up to about 33%, at
least or up to about 34%, at least or up to about 35%, at least or up to about 36%, at least or up to about
37%, at least or up to about 38%, at least or up to about 39%, at least or up to about 40%, at least or up to
about 41%, at least or up to about 42%, at least or up to about 43%, at least or up to about 44%, at least or
up to about 45%, at least or up to about 46%, at least or up to about 47%, at least or up to about 48%, at
least or up to about 49%, at least or up to about 50%, at least or up to about 51%, at least or up to about
52%, at least or up to about 53%, at least or up to about 54%, at least or up to about 55%, at least or up to
about 56%, at least or up to about 57%, at least or up to about 58%, at least or up to about 59%, at least or
up to about 60%, at least or up to about 61%, at least or up to about 62%, at least or up to about 63%, at
least or up to about 64%, at least or up to about 65%, at least or up to about 66%, at least or up to about
67%, at least or up to about 68%, at least or up to about 69%, at least or up to about 70%, at least or up to
about 71%, at least or up to about 72%, at least or up to about 73%, at least or up to about 74%, at least or
up to about 75%, at least or up to about 76%, at least or up to about 77%, at least or up to about 78%, at
least or up to about 79%, at least or up to about 80%, at least or up to about 81%, at least or up to about
82%, at least or up to about 83%, at least or up to about 84%, at least or up to about 85%, at least or up to
about 86%, at least or up to about 87%, at least or up to about 88%, at least or up to about 89%, at least or
up to about 90%, at least or up to about 91%, at least or up to about 92%, at least or up to about 93%, at
least or up to about 94%, at least or up to about 95%, at least or up to about 96%, at least or up to about
97%, at least or up to about 98%, at least or up to about 99%, at least or up to about 100%.

[021] A compound of the disclosure can be used, for example, to reduce cell proliferation or trigger
antitumor immune response in a subject.

Compounds of the disclosure.

[022] In some embodiments, a compound of the disclosure comprises a substituted 4,5,6,7-
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tetrahydrothieno[2,3-c]pyridine group, wherein the compound blocks SUMOylation. In some
embodiments, the compound binds to Uba2. In some embodiments, the compound has an inhibitory
effect on activating enzymes (E1) of SUMO.

[023] In some embodiments, the 4,5,6,7-tetrahydrothieno[2,3-c]pyridine group has a nitrile substituent at
a 2-position of the 4,5,6,7-tetrahydrothieno[2,3-c]pyridine group. The nitrile substituent is alternatively
described as a cyano group. In some embodiments, the compound has plasma protein binding of less than
about 99.5% or less than that of an analogous compound that lacks the cyano substituent.

[024] In some embodiments, the 4,5,6,7-tetrahydrothieno[2,3-c]pyridine group has an electrophilic
moiety at a 6-position of the 4,5,6,7-tetrahydrothieno|[2,3-c]pyridine group. In some embodiments, the
4,5,6,7-tetrahydrothieno[2,3-c]pyridine group has an unsubstituted or substituted C2 alkenylcarbonyl or
an unsubstituted or substituted C,¢ alkynylcarbonyl substituent at a 6-position of the 4,5,6,7-
tetrahydrothieno[2,3-c]pyridine group. In some embodiments, the 4,5,6,7-tetrahydrothieno|2,3-c]pyridine
group has an unsubstituted or substituted aminopropenylcarbonyl or an unsubstituted or substituted
aminobutenylcarbonyl substituent at a 6-position of the 4,5,6,7-tetrahydrothieno[2,3-c]pyridine group.
[025] In some embodiments, the 4,5,6,7-tetrahydrothieno[2,3-c]pyridine group comprises a substituted
phenyl substituent at a 4-position of the 4,5,6,7-tetrahydrothieno[2,3-c]pyridine group. In some
embodiments, a substituted pyrazole group is attached to the phenyl substituent.

[026] Non-limiting examples of compounds of the disclosure include compounds of the following

formula:

wherein ==== is a single bond or double bond;

wherein |, m, n are each independently an integer from O to 2;

wherein M is selected from CR?R?*, NR?, C=0, O, S=0, 0=S=0, and S;
wherein Y is selected from CR®R7, NR?, C=0, O, S=0, 0=S=0, and S;
wherein Z is CR?, or N;

wherein ring A is selected from

a) 5- or 6-membered partially saturated heterocyclyl,

b) 5- or 6-membered aryl or heteroaryl,

¢) 9-, 10- or 11-membered fused partially saturated heterocyclyl,

d) 9- or 10-membered fused heteroaryl,

¢) naphthyl, and

f) 4-, 5- or 6-membered cycloalkenyl;

wherein E is an electrophilic moiety, selected from:
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Wherein R! is selected from hydrogen, halogen, -C(X')s, -CHX!,, -CH>X!, -OCX;,
-OCH,X', -OCHX";, -CN, -SO,R", -SONR'“R'B, -NHC(O)NR!'“R®, -N(O)m1,
_NRMR'®, _]NHNR'"R'®, -C(O)R', -C(0)-OR', -C(O)NR'*R'®, -C(O)NHNR'*R'®,

-OR', -NR“SO,R'B, -N

RlAC(O)RlB, _

NR'C(O)OR'®, -N

R'“OR!B, -N3, substituted or

unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl,

substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, and substituted or

unsubstituted heteroaryl;
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Wherein R? is selected from hydrogen, halogen, -CX?;, -CHX?, -CHX?, -OCX?,
-OCH:X?, -OCHX?%, -CN, -SOpR*, -SO:NR**R*®, -NHC(O)NR**R*E, -N(O)np,
-NR**R?, -NHNR*R?®, -C(O)R*, -C(0)-OR**, -C(O)NR*R?*5, -C(O)NHNR*R?®,
-OR**, -NR**SO,R?, -NR*AC(O)R*®, -NR**C(0)OR*5, -NR**OR?®, -N3, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, and
substituted or unsubstituted heteroaryl; R! and R* substituents may optionally be joined to form a
substituted or unsubstituted cycloalkyl or heterocycloalkyl;

Wherein R? is selected from hydrogen, halogen, -CX?;, -CHX?,, -CH>X?, -OCX5;,
-OCH,X?, -OCHX?, -CN, -SO;R*, -SO:NR*R*E, -NHC(O)NR*RE, -N(O)m3,
-NR*R®, -NHNR**R*E, -C(O)R*, -C(0)-OR*, -C(O)NR**R”E, -OR**, -NR**SO,R*,
-NR**C(O)R?*8, -NR**C(O)OR’E, -NR¥*OR?B, -N3, substituted or unsubstituted alkyl, substituted
or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, and substituted or unsubstituted heteroaryl;

Wherein R*is selected from hydrogen, halogen, -CX*, -CHX*, -CH>X*, -OCX*;,
-OCH:X*, -OCHX*", -CN, -SOmR*, -SOuNR*R*, -NHC(O)NR*R*, -N(O)ms,
-NR*R*, -NHNR*R*, -C(O)R*, -C(0)-OR*, -C(O)NR*R"*E, -C(O)NHNR*R*®,
-OR™, -NR*'SO,R*®, -NR*AC(O)R*®, -NR**C(O)OR*E, -NR**OR*®, -N3, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl. R* and R* substituents may optionally be joined to form a
substituted or unsubstituted cycloalkyl or heterocycloalkyl;

Wherein R is selected from hydrogen, halogen, -CX%;, -CHX?,, -CH>X?, -OCX5s,
-OCH,X?, -OCHX?;, -CN, -SOwsR™, -SOsNR**R®, -NHC(O)NR**R’®, -N(O)us,
-NR*R’B, -NHNR*R*®, -C(O)R*, -C(0)-OR*, -C(O)NR**R*, -C(O)NHNR**R’E,
-OR3A, -NR*ASO,RB, -NR*AC(O)RB, -NR3*C(0O)ORE, -NR*OR?®, -N3, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, and
substituted or unsubstituted heteroaryl;

Wherein R is selected from hydrogen, halogen, -CX%, -CHX5,, -CH>X®, -OCX5;,
-OCH:X°, -OCHX®, -CN, -SOR®, -SO,sNR*R®, -NHC(O)NR**R®, -N(O)1s,
-NR®AR®B, -NHNRS*R®%, -C(O)R®, -C(0)-OR®, -C(O)NR*RE, -C(O)NHNROR®E,
-OR®, -NR®ASO,R®8, -NRCAC(O)R®B, -NRSAC(O)OR®E, -NRSOR®®8, -N3, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, and
substituted or unsubstituted heteroaryl;

Wherein R is selected from hydrogen, halogen, -CX’3, -CHX', -CHX", -OCX’;,
-OCH:X’, -OCHX;, -CN, -SOR"*, -SONR*R"®, -NHC(O)NR7*R", -N(O)ny7,
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-NR™R™, -NHNRR™, -C(O)R™, -C(0)-OR™, -C(O)NR"R"®, -C(O)NHNR*R"®,
-OR™, -NR™SO,R", -NR™C(O)R™®, -NR™C(O)OR™, -NR™OR"®, -N3, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, and
substituted or unsubstituted heteroaryl;

Wherein R? is selected from hydrogen, halogen, -CX?;, -CHX®,, -CHX?, -OCX?;,
-OCH:X?, -OCHX?,, -CN, -SOsR*, -SOsNR**R*, -NHC(O)NR*R*E, -N(O)ps,
-NR®* 878 _NHNR®*R®*E, -C(O)R**, -C(0)-OR®*, -C(O)NR®*R®E, -C(O)NHNR® R®E,
-OR®, -NR*SO,R®E, -NR*AC(O)R®E, -NR*AC(O)OR®?, -NR** OR®™, -N3, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, and
substituted or unsubstituted heteroaryl;

Wherein R’ is selected from hydrogen, halogen, -CX%, -CHX?,, -CH>X?, -OCX%;,
-OCH:X?, -OCHX?,, -CN, -SOwR**, -SOwNR?**R*®, -NHC(O)NR* R, -N(O)o,
-NRAR?B, -NHNR* R®E, -C(O)R%*, -C(0)-OR%*, -C(O)NR* R, -C(O)NHNRR?8,
-OR%A, -NR?ASO,R%E, -NRAC(O)R®E, -NR*AC(O)OR’®, -NR*2OR®, -N3, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, and
substituted or unsubstituted heteroaryl;

Wherein R'? is selected from hydrogen, halogen, -CX'%, -CHX'%, -CH,X'?, -OCX'%,
-OCH:X', -OCHX',, -CN, -SOun10R'*, -SOy1oNR'**R!%®, -NHC(O)NR'**R'%®, -N(O)m10,
-NR!*AR!B _NHNR!*R'E -C(O)R'™, -C(0)-OR'", -C(O)NR'*R!%8,
-C(O)NHNR!AR!E QR4 -NR'*ASO,R!™B, -NR'®AC(O)R'*E, -NR'*AC(O)OR'E,
-NR'"“QOR'%B, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl;

Wherein R!! is selected from hydrogen, halogen, -CX!'5, -CHX!!,, -CH,X!!, -OCX!15,
-OCH:X", -OCHX",, -CN, -SOu R4, -SO,1i1NR"4R!"B, -NHC(O)NR"4R"E, -N(O)m11,
-NRU"ARMB _NHNR'"R!"B_-C(O)R"4, -C(0)-OR"4, -C(O)NR!"*R!B,
-C(O)NHNR!"AR!"B _OR"A -NR'"ASO,R"E, -NR'"AC(O)R'"B, -NR'"AC(O)OR!"E,
-NR"AQR!B, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl;

Wherein R" is selected from hydrogen, halogen, -CX'?;, -CHX'%, -CH,X", -OCX!%,
-OCH:X"%, -OCHX'%, -CN, -SOn2R', -SOy1,NR'*4R 2, -NHC(O)NR'**R'?E, -N(O)m12,
-NR?AR'E _NHNRR'E, -C(O)R"™*, -C(0)-OR™*, -C(O)NR'**R!*8,
-C(O)NHNR'R"E, -.OR'*4 -NR"*ASO,R"*8, -NR"*AC(O)R'*E, -NR'**C(O)OR "5,
-NR>*OR'"B, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
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substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl;

Wherein R" is selected from hydrogen, halogen, -CX";, -CHX'%,, -CH,X", -OCX";,
-OCH:X", -OCHX",, -CN, -SOn13R", -SO,1;3NRPARE, -NHC(O)NRPARE, -N(O)m13,
-NRPARPE -NHNRPARVE, -C(O)RP4, -C(0)-ORP4, -C(O)NR4R !B,
-C(O)NHNRARE -OR"™, -NRPASO,RB, -NRPAC(O)R"E, -NRPAC(O)OR"E,
-NR"P*OR"®B, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl;

Wherein R is selected from hydrogen, halogen, -CX';, -CHX',, -CH,X!", -OCX!45,
-OCH:X", -OCHX",, -CN, -SOq1sR™, -SO,1sNR™AR"B, -NHC(O)NR"AR"E, -N(O)m14,
-NRMARMB _NHNR'"ARM"B, -C(O)R'*, -C(0)-OR"~, -C(O)NRMARMB,
-C(O)NHNRMARMB _OR™A, -NRM“ASO,RME, -NRMAC(O)RB, -NR“AC(O)ORM™E,
-NRMAQR!B, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl;

Wherein RY is selected from hydrogen, halogen, -CX'%;, -CHX %, -CH>X"?, -OCX";,
-OCH2X", -OCHX",, -CN, -SO415R "4, -SO,1sNR"*R"®, -NHC(O)NR"*R"®, -N(O)m1s,
-NR*4R!3B, _NHNR'4RE, .C(O)R"4, -C(0)-OR 4, -C(O)NR*4R 3B,
-C(O)NHNRPAR!B _QR'5* -NRPASO,R!?B, -NRPAC(O)R'*B, -NRPAC(O)OR "B,
-NRAQRB, _Nj, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl;

R!¢ is selected from hydrogen, halogen, -CX'6;, -CHX'%,, -CH,X'6, -OCX !5,
-OCH,X'¢, -OCHX'%, -CN, -SOpnisR'**, -SO,16NR'**R'%®, -NHC(O)NR'**R®®, -N(O) s,
-NRIARIB _NHNR!AR!E -C(O)R!®A, -C(0)-OR'6A, -C(O)NRI6AR!6B,
-C(O)NHNR!®ARI6B _QR!64 -NRI!ASO,R!B, -NRAC(O)R!E, -NR!®AC(O)OR'E,
-NR!®40OR!6B, N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl;

R' is selected from hydrogen, halogen, -CX'5, -CHX'",, -CH,X", -OCX5,
-OCH:X", -OCHX";, -CN, -SOu7R'4, -SO,17NRAR!E, -NHC(O)NR'"4R'"E, -N(O)m17,
-NRAR!'B, _.NHNR'*R'"B, -C(O)R'"*, -C(0)-OR"%, -C(O)NR!"*R!"B,
-C(O)NHNR'AR!B_ -OR'"A, -NR"ASO,R!"E, -NR"AC(O)R'"B, -NR""AC(O)OR'"E,
-NR!"OR'7B, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or

unsubstituted aryl, and substituted or unsubstituted heteroaryl;
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R is selected from hydrogen, halogen, -CX'®;, -CHX'®,, -CH,X '8, -OCX";,
-OCH,X'®, -OCHX'®,, -CN, -SO1sR ™4, -SOysNR™R ™8 _NHC(O)NR"®AR'®E, -N(O)m1s,
-NR¥AR'™E _NHNR"™AR'™E -C(O)R™*, -C(0)-OR™4, -C(O)NR'®4R'®8,
-C(O)NHNR AR!E QR84 -NR'™ASO,R'™B, -NR'™AC(O)R'™E, -NR"™*AC(O)OR'*5,
-NRA0OR'™®B, -Nj, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl; R'” and R substituents may
optionally be joined to form a substituted or unsubstituted cycloalkyl or heterocycloalkyl;

RY is selected from hydrogen, halogen, -CX'%, -CHX',, -CH,X", -OCX";,
-OCH:X", -OCHX",, -CN, -SOn9R ™4, -SO,1sNRPAR !B, -NHC(O)NRYAR"E, -N(O)m19,
-NRPPARPB .NHNR"*R"E, -C(O)R"™*, -C(0)-OR"™4, -C(O)NRR!®B,
-C(O)NHNRAR!B -OR™A, -NRPASO,R"E, -NRPAC(O)R "B, -NRAC(O)ORE,
-NRAQR"B, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl;

R? is selected from hydrogen, halogen, -CX?%, -CHX?’,, -CH,X?°, -OCX?;,
-OCH:X?, -OCHX?,, -CN, -SOm0R?, -SO,20NR?*R*®, -NHC(O)NR*R**5, -N(O)n20,
-NR?AR%E _NHNR*R¥*5, -C(O)R**™, -C(0)-OR**, -C(O)NR*R*®,
-C(O)NHNR?R*E QR4 -NR*ASO,R*8, -NR*AC(O)R*E, -NR**C(O)OR*E,
-NR*OR?*®, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl; R'” and R*® substituents may
optionally be joined to form a substituted or unsubstituted cycloalkyl or heterocycloalkyl;

R?*! is selected from hydrogen, halogen, -CX?';, -CHX?',, -CH>X*, -OCX?'3,
-OCH:X?!, -OCHX?;, -CN, -SOmniR*'4, -SO21NR*4R*E, -NHC(O)NR*4R*'E, -N(O)np1,
-NRZ4R?B, .NHNR?*“R?*'B, -C(O)R*'4, -C(0)-OR*'A, -C(O)NR**R*'B,
-C(O)NHNR*'AR?!B| -OR*'A, -NR*'ASO,R*'E, -NR*AC(O)R?'B, -NR*'*C(O)OR>'E,
-NR?'A0QR?'B, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl;

R* is selected from hydrogen, halogen, -CX?%, -CHX?%, -CH,X??, -OCX?%,
-OCH,X?%, -OCHX?*,, -CN, -SOmR*4, -SO2:NR#4R*E, -NHC(O)NR*4R*E, -N(O)m22,
-NR*AR*B, .NHNR*R*E,-C(O)R**, -C(0)-OR*4, -C(O)NR*R*8,
-C(O)NHNR*AR*?®, -OR**A, -NR*ZASOQ,R*E, -NR*AC(0O)R**B, -NR**C(O)OR*E,
-NR**0OR?*®, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl; R*' and R** substituents may

optionally be joined to form a substituted or unsubstituted cycloalkyl or heterocycloalkyl;
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wherein R* is selected from hydrogen, halogen, -CX*3, -CHX*,, -CH>X%, -OCX*,
-OCH,X?, -OCHX%,, -CN, -SO13R*4, -SOy23NRZ4R*E, -NHC(O)NR*AR*E, -N(O)m23,
-NR#ZAR*E, -NHNR**R*E, -C(O)R**, -C(0)-OR*4, -C(O)NR**R*®,
-C(O)NHNR*AR*E, -OR**, -NR#ASO,R*B, -NRZAC(O)R*E, -NR*Z*C(0O)OR>E,
-NR**OR?*®, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl;

wherein R* is selected from hydrogen, halogen, -CX*4, -CHX?%,, -CH,X*, -OCX?%;,
-OCH,X*, -OCHX*,, -CN, -SOm4R**, -SO2sNR#4R*E, -NHC(O)NR***R*E, -N(O)m24,
-NR*AR*B _NHNR*R*8_-C(O)R**, -C(0)-OR*~, -C(O)NR* R*®B,
-C(O)NHNR*AR**®, -OR*A, -NR**SO,R*E, -NR¥*AC(O)R**B, -NR**C(O)OR*,
-NR*AQR*B, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl;

wherein R? is selected from hydrogen, halogen, -CX*;, -CHX?,, -CH>X%, -OCX?;,
-OCH:X?*, -OCHX?,, -CN, -SOnsR¥4, -SO,2sNRP4R*B, -NHC(O)NR>4R>E, -N(O)nyps,
-NR¥*R*® -NHNR**R*®, -C(O)R**, -C(0)-OR**, -C(O)NR**R*®,
-C(O)NHNR>2R*® _OR>*, -NR¥AS0,R*®, -NR¥*C(O)R*®B, -NR¥AC(O)OR>E,
-NR>AQR>B, _Nj3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl;

wherein R is selected from hydrogen, halogen, -CX?;, -CHX?%,, -CH»X?, -OCX?;,
-OCH>X*, -OCHX?, -CN, -SOn26R**, -SO,26NR**R**, -NHC(O)NR***R*%, -N(O)m2s,
-NR**R**®, -NHNR***R**, -C(O)R***, -C(0)-OR**, -C(O)NR**R**,
-C(O)NHNR? R*® _QR*4, -NR*AS0,R*B, -NR*AC(O)R*®, -NR*AC(O)OR>E,
-NR¥40OR?*8, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl;

wherein R%’ is selected from hydrogen, halogen, -CX?*"5, -CHX?’,, -CH,X%, -OCX?%5,
-OCH,X?, -OCHX?5, -CN, -SOm7R*™4, -SO27NR¥4R*"®, -NHC(O)NR*"*R?*"E, -N(O)m27,
-NR*AR*’B, .NHNR?*R?B, -C(O)R?"*, -C(0)-OR?"%, -C(O)NR*"*R*"B,
-C(O)NHNR*AR*®, -OR*"A, -NR*ASO,R*’E, -NR*AC(O)R*"B, -NR**C(O)OR*"E,
-NR?’A0R?’B, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl;

Wherein R* is selected from hydrogen, halogen, -CX?;, -CHX?%,, -CH,X?, -OCX?%;,
-OCH:X%, -OCHX?,, -CN, -SOmsR*™, -SO2sNR*®4R*®, -NHC(O)NR**R*B, -N(O)m2s,
-NR#AR#E _NHNR*AR#*E, -C(O)R**, -C(0)-OR*4, -C(O)NR*®*R*®,
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-C(O)NHNR*#AR#E _OR*4, -NR*#ASO,R*B, -NR*AC(O)R*E, -NR***C(O)OR*E,

-NR*A0OR*B, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl;

Wherein R¥ is selected from hydrogen, halogen, -CX*, -CHX?*%,, -CH,X*, -OCX%3,

-OCH:X%, -OCHX%,, -CN, -SOmoR¥%, -SO20NR#AR*®, -NHC(O)NR®*R*®, -N(O)m29,
-NR¥AR#E, -NHNR**R#B, -C(O)R**, -C(0)-OR*¥4, -C(O)NR®*R*®,

-C(O)NHNR¥AR*B, -OR¥A, -NR¥PASO,R¥E, -NR¥AC(0O)R**B, -NR¥*C(O)OR>®,

-NR¥AQR?B, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl;

R¥ is selected from hydrogen, halogen, -CX3%, -CHX?%,, -CH,X?°, -OCX?3%,

-OCH,X™, -OCHX™, -CN, -SOw30R*4, -SO30NR*R*®, -NHC(O)NR**AR*E, -N(O)m30,
-NR¥AR¥B _NHNR¥*AR¥E, -C(O)R¥**, -C(0)-OR¥4, -C(O)NR*R*B,

-C(O)NHNRAR?®_ - OR¥4, -NR¥4SO,R¥*E, -NR¥AC(O)R*B, -NR¥4C(O)OR¥E, -NRAQOR™®, -
N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl;

Each RlA, RlB, RZA, RZB, R3A, R3B, R4A, R4B, RSA, RSB, R6A, R6B, R7A, R7B, RSA, RSB, R9A, R9B, RlOA’
RlOB’ RllA’ RllB’ R12A, R12B, RBA, RBB, R14A, R14B, RlSA’ RlSB’ R16A, R16B, R17A, R17B, RlSA, RlSB,
R19A, R19B, RZOA’ RZOB’ R21A, R21B, R22A, R22B, R23A, R23B, R24A, R24B, RZSA’ RZSB’ R26A, R26B, R27A,
R*7B, R#A R#B R¥A R¥B, R¥4 R¥ g independently selected from hydrogen, -CX3, -CHX, -
CH:X, -C(O)OH, -C(O)NH,, -CN, -OH, -NH;, -COOH,

-CONHa, -NO3, -SH, -SOsH, -SO4H, -SO:NH>, -NHNH>, -ONH;, -NHC=(O)NHNH>,
[INHC=(O)NH,, -NHSO:H, -NHC=(O)H, -NHC(O)OH, -NHOH, -OCXj3, -OCHX,

-OCH>X, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, or substituted or unsubstituted heteroaryl;

wherein R'* and R!B substituents bonded to the same nitrogen atom may optionally be joined to form
a substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl; R* and
R?B substituents bonded to the same nitrogen atom may optionally be joined to form a substituted
or unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl; R** and R*B
substituents bonded to the same nitrogen atom may optionally be joined to form a substituted or
unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl; R3* and R°® substituents
bonded to the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R® and R®® substituents bonded to the
same nitrogen atom may optionally be joined to form a substituted or unsubstituted

heterocycloalkyl or substituted or unsubstituted heteroaryl; R™ and R substituents bonded to the
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same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R** and R®® substituents bonded to the
same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R** and R*® substituents bonded to the
same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R'* and R'*® substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R4 and RMB substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R?* and R!?8 substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R™** and R'*8 substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R™** and R substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R™** and R'*B substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R'® and R!B substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R and R'7® substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R™* and R'®® substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R* and R'® substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R*** and R?%® substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R*'* and R*'B substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R*** and R?*?8 substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R*** and R**® substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R*** and R**8 substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R** and R**® substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted

heterocycloalkyl or substituted or unsubstituted heteroaryl; R** and R*8 substituents bonded to
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the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R** and R*’® substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R*** and R*" substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R*** and R*® substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R3** and R*® substituents bonded to
the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl;

Wherein each m1, m2, m3, m4, m5, m6, m7, m8, m9, m10, m11, m12, m13, m14, m15, m16, m17,
ml18, m19, m20, m21, m22, m23, m24, m25, m26, m27, m28, m29, and m30 are independently 1
or2;

wherein each v1, v2, v3, v4, v5, v6, v7, v8, v9, v10, v11, v12, v13, v14, v15, v16, v17, v18, v19, v20,
v21,v22,v23, v24, v25, v26, v27, v28, v29 and v30 are independently 1 or 2;

wherein each nl, n2, n3, n4, n5, n6, n7, n8, n9, n10, n11, n12, n13, n14, n15, n16, n17, n18, n19, n20,
n21, n22, n23, n24, n25, n26, n27, n28, n29 and n30 are independently an integer from 0 to 2; and

wherein each X, X', X2, X3, X*, X®, X6, X7, X8, X°, X0, X!, X2, X3, X!, X12, X16 XV X8 X9 X%,
X2, X2, X3, X%, X5, X%, X7, X%, X¥ and X* are independently -Cl, -Br, -1 or —F.

[027] Insome embodiments,1is 1; misO;andnis 1.

[028] In some embodiments, Z is N.

[029] In some embodiments, ring A is selected from 5-membered heteroaryl, wherein ring A is
optionally substituted with one or more substituent groups.

[030] In some embodiments, R is selected from substituted or unsubstituted aryl, and substituted or
unsubstituted heteroaryl.

[031] In some embodiments, ring A is selected from thienyl, furanyl, pyrrolyl, thiazolyl, oxazolyl,
imidazolyl, pyrazolyl, isoxazolyl, triazolyl and isothiazolyl, wherein ring A is optionally
substituted with one or more substituent groups.

[032] In some embodiments, ring A is selected from

R10 R10
N N N N
7 G 7 s
N\)I o) N\)I s RO~ | R1o—¢ I
0 = S S 0
R10 R10
R10 F;li R! R10
N >\'/. -~ S
R0~ | N\\N N ) Rio-¢ | RO | S :
N DS >%\ 8
Rt R R R R
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[033] In some embodiments, R is selected from substituted or unsubstituted phenyl, substituted or
unsubstituted cycloalkyl and substituted or unsubstituted 5- or 6-membered heteroaryl.

[034] In some embodiments, R is selected from substituted or unsubstituted phenyl, substituted or

unsubstituted cyclopentyl, substituted or unsubstituted cyclohexyl and substituted or unsubstituted

pyridyl.

[035] Insome embodiments, E is 0 R'® , 0 or

[036] In some embodiments, E is selected from -C(=0)CH=CH,, -C(=0)-ethynyl, -C(=0)CH=CHCF;,
-C(=0)CH=CHCHF>, -C(=0)CH=CHCH,F, 4-(dimethylamino)but-2-en-1-one and -C(=0)CH:Br.

[037] In some embodiments, M is CR’R*.
[038] In some embodiments, Y is CR°R’.

[039] Non-limiting examples of compounds of the disclosure include compounds of the following

formula

16
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RS R (VII)

wherein

Zis N, or CR?%;
W is selected from NR'2, O, S, S=0, 0=S=0, and Se;
ring B is selected from
a) 5- or 6-membered cycloalkyl, saturated or partially saturated heterocyclyl,
b) 5- or 6-membered aryl or heteroaryl,
¢) 9-, 10- or 11-membered fused partially saturated heterocyclyl,
d) 9- or 10-membered fused heteroaryl,
¢) naphthyl, and
f) 4-, 5- or 6-membered cycloalkenyl;

Eis selected from an electrophilic moiety, selected from

R20 R;B 3 R18 ™ R
I 17 117 l17
CN /\ /NWR O R xR
R17 O R" O R O R
4 N 17 ST ';;—\; '1';_\\' 4 \R17
R20 i R® R 3 17 T 17 e 18
./N\”_/X\Rw N R7 /Ojs\)\/ﬁ DR R Ng /R
O R /O"S\\O\ 0" O Rie 0" 0 Rt 0'6 R19
R1®
T T TR Thae T
o] 0O o] o o} o)
anﬁm A2 R2! R22 R21 Re2 Re! Rz R21 ;:‘{22 F|12°|é;21 A2
- CN X X X ctN 0
(o] o (0] o] (o] O R=
o R2! R22 R2! R22 R2! 22 R2! R22 RY O o 0 mer
N
" %923 \n)<c')za Y<j— 24 ﬁg- a7 Wﬁﬂm Yﬁiﬂze
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R!is selected from hydrogen, halogen, -CX's, -CHX',, -CH>X', -OCX'3, -OCH,X',

-OCHX",, -CN, -SOmR", -SONR'"R'™8, -NHC(O)NR'"R'™®, -N(O)mi, -NRR'E,

-NHNR'"R'®, -C(O)R'*, -C(0)-OR'*, -C(O)NR!*R'E, -C(O)NHNR'R'E, -OR'A,

-NR!2SO,R!B, -NR!AC(O)R!'E, -NR!'AC(O)OR !B, -NR!2OR!B, -Nj3, substituted or unsubstituted alkyl,

substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or

unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, rand substituted or unsubstituted

heteroaryl;

R? is selected from hydrogen, halogen, -CX?;, -CHX?,, -CH,X?, -OCX?3, -OCH,X?,

-OCHX?,, -CN, -SOiR*, -SO:NR*RE, -NHC(O)NR*R, -N(O)p3, -NR**RE,

-NHNR*R?E, -C(O)R*, -C(0)-OR*, -C(O)NR**R”E, -OR**, -NR**SO,R*,

-NR*AC(O)R?*®, -NR**C(O)OR?B, -NR*OR?8, -N3, substituted or unsubstituted alkyl, substituted or

unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted

heterocycloalkyl, substituted or unsubstituted aryl, and substituted or unsubstituted heteroaryl;

R*is selected from hydrogen, halogen, -CX*;, -CHX%, -CH>X*, -OCX*;, -OCH,X",

-OCHX*", -CN, -SO0R*, -SOuNR*R*E, -NHC(O)NR*R*, -N(O)4, -NR*R*,

-NHNR*R*, -C(O)R*, -C(0)-OR*, -C(O)NR*R*E, -C(O)NHNR*R*, -OR**,

-NR*SO,R*®, -NR**C(O)R*®, -NR**C(O)OR*®, -NR**OR"5, -N3, substituted or unsubstituted alkyl,

substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or

unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, and substituted or unsubstituted

heteroaryl; R’ and R® substituents may optionally be joined to form a substituted or unsubstituted

cycloalkyl or heterocycloalkyl;

R® is selected from hydrogen, halogen, -CX®, -CHXS,, -CH>X®, -OCXS5;, -OCH,XS,

-OCHXS5,, -CN, -S0.6R%, -SOcNR*R%E, -NHC(O)NROR®, -N(O)ps, -NRARE,

-NHNRS4R®E, -C(O)R®, -C(0)-OR®*, -C(O)NR*RE, -C(O)NHNRRE, -OR®,

-NRSO,R%, -NRAC(O)RE, -NR*AC(O)OR®E, -NRS*OR®E, -Nj3, substituted or unsubstituted alkyl,
18
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substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, and substituted or unsubstituted
heteroaryl;

R’ is selected from hydrogen, halogen, -CX’s, -CHX',, -CH>X’, -OCX’3, -OCH,X,

-OCHX’, -CN, -SOR"™, -SO7NR™R’8, -NHC(O)NR"R™, -N(O)u7, -NR™RE,

-NHNR R, -C(O)R™, -C(0)-OR™, -C(O)NRR’8, -C(O)NHNR'*R’, -OR"4,

-NR*SO,R", -NR*C(O)R"®, -NR"*C(O)OR", -NROR®, -N3, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, and substituted or unsubstituted
heteroaryl;

R’ is selected from hydrogen, halogen, -CX®%;, -CHX®,, -CH,X?, -OCX?3, -OCH,X?,

-OCHX?,, -CN, -SOwR%, -SONRR?E, -NHC(O)NR? R, -N(O)no, -NR* R,

-NHNR®AR®E, -C(O)R%*, -C(0)-OR%*, -C(O)NR* R, -C(O)NHNRR®, -ORA,

-NR°ASO,R%8, -NR*AC(O)R®E, -NR*AC(O)OR®, -NR*20OR®8, -N3, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, and substituted or unsubstituted
heteroaryl;

R!%is selected from hydrogen, halogen, -CX'%;, -CHX'%, -CH,X'?, -OCX'%;, -OCH,X"°,

-OCHX',, -CN, -SOn10R "%, -SOy1oNR!4R '8, _-NHC(O)NR'**R'® -N(O)mio,

-NR!9AR!B _NHNR!"AR!'E -C(O)R'*, -C(0)-OR', -C(O)NR'*AR!%B,

-C(O)NHNR!AR'B QR4 _NR!*ASO,R'®, -NR'PAC(O)R'*E, -NR'®AC(O)OR ',

-NR'"0OR!%®, N, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl;

R!" is selected from hydrogen, halogen, -CX''5, -CHX'',, -CH X!, -OCX";, -OCH,X"!,

-OCHX'",, -CN, -SOu11R"4, -SO11NRM'ARM"B _NHC(O)NRM"'AR"B, -N(O) 11,

-NR'"R!"B _NHNR"4R!"B, -C(O)R"4, -C(0)-OR"*, -C(O)NR"*RE,

-C(O)NHNR!"AR!"B _OR"A, -NR"4SO,R"E, -NR!"'AC(O)R!"B, -NR"*C(O)OR"E,

-NR!AQR!"B, -Nj3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl;

R!? is selected from hydrogen, halogen, -CX'%;, -CHX!2, -CH,X!2, -OCX!'%;, -OCH,X"2,

-OCHX'%, -CN, -SOu12R "4, -SO1oNRI?AR 2B _-NHC(O)NR*AR'?B, -N(O)m12,

-NR!*AR!?B, _NHNR"*"R"*B, -.C(O)R"*, -C(0)-OR"™*, -C(O)NR"**R'?8,

-C(O)NHNR'R"E, -.OR'*4 -NR"*ASO,R"*8, -NR"*AC(O)R'*E, -NR'**C(O)OR "5,

-NR"0OR"™®, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted

aryl, and substituted or unsubstituted heteroaryl;
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R' is selected from hydrogen, halogen, -CX'’s, -CHX'",, -CH,X", -OCX"7;, -OCH»X"7,

-OCHX",, -CN, -SOm17R"4, -SOy;sNR7ARE, .-NHC(O)NR'"AR'®, -N(O)m17,

-NR'AR'E _NHNR'AR'E, -C(O)R', -C(0)-OR"™, -C(O)NR'R!"B,

-C(O)NHNR'AR'B_-OR'7#, -NR'"4SO,R'"8, -NRAC(O)R'B, -NR'"AC(O)OR'®,

-NR'7OR'"®, -N, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl;

R!8 is selected from hydrogen, halogen, -CX'%;, -CHX!3,, -CH,X 8, -OCX!8;, -OCH,X'8,

-OCHX"™,, -CN, -SOy1sR'*4, -SO,1sNR#AR 18 _NHC(O)NR'®AR®B, -N(O) s,

-NR'BARBE _NHNR'®AR®E, _C(O)R"™®A, -C(0)-OR"™®A, -C(O)NR'®AR'®E,

-C(O)NHNR®AR®E _QR'¥A, -NR'®ASO,R B, -NRBAC(O)R'®8, -NR'®A*C(O)OR"*E,

-NRBAQR™B, N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl; R!® and R'® substituents may optionally be joined to form
a substituted or unsubstituted cycloalkyl or heterocycloalkyl;

R is selected from hydrogen, halogen, -CX'%, -CHX',, -CH,X", -OCX";, -OCH,X",

-OCHX",, -CN, -SOn19R ™4, -SOy1sNRPARYE, -NHC(O)NR™4R"E, -N(O)m19,

-NRPARYE _NHNRMAR™E, -C(O)R"™4, -C(0)-ORM4, -C(O)NRMAR'B,

-C(O)NHNRMARY™B -OR"™4, -NRYASO,R"E, -NRPAC(O)R"™E, -NRAC(O)OR"™,

-NR"*OR"B, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl; R'® and R' substituents may optionally be joined to form
a substituted or unsubstituted cycloalkyl or heterocycloalkyl;

R? is selected from hydrogen, halogen, -CX*;, -CHX?%, -CH,X*, -OCX*;, -OCH»X*°,

-OCHX?,, -CN, -SOmoR*4, -SOy20NR?4R**E, -NHC(O)NR**R*® -N(O)m20,

-NR¥ARB _NHNRX4R*B, -C(O)R*4, -C(0)-OR***, -C(O)NR*AR*E,

-C(O)NHNR? R _-OR*A, -NR**SO,R*E, -NR*?AC(0O)R*®, -NR**C(O)OR**E,

-NR?°A0QR?%B, N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl;

R* is selected from hydrogen, halogen, -CX?!5, -CHX?!,, -CH,X?!, -OCX?'5, -OCH,X?,

-OCHX?'5, -CN, -SOpi1R*'4, -SO» NR*AR?B, -NHC(O)NR*'AR*'B, -N(O) o1,

-NR?R?B, _NHNR?*'“R?*'B, -C(O)R?'4, -C(0)-OR?*'%, -C(O)NR?'AR*'B,

-C(O)NHNR?'AR*'B_ -OR?'A, -NR*'*SO,R?'E, -NR*'AC(O)R*'B, -NR*'*C(O)OR?'E,

-NR*'“OR?'B, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl; R* and R*' substituents may optionally be joined to form

a substituted or unsubstituted cycloalkyl or heterocycloalkyl;
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R**is selected from hydrogen, halogen, -CX*, -CHX?%, -CH,X*, -OCX?;, -OCH»X*?,
-OCHX%,, -CN, -SOmR*?4, -SOyuNR#ZAR*E, -NHC(O)NR*?4R*E, -N(O)m22,
-NR#AR*E, -NHNR*4R*E, -C(O)R**4, -C(0)-OR**, -C(O)NR**R*8,
-C(O)NHNR*AR*B, -OR*#, -NR**SO,R*E, -NRZAC(0O)R*E, -NR*AC(0O)OR*®,
-NR*20OR**®, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl;
R* is selected from hydrogen, halogen, -CX?**5, -CHX?,, -CH,X?*, -OCX%;, -OCH,X%,
-OCHX?*,, -CN, -SOp3R*4, -SO23NR¥?AR*>E, -NHC(O)NR¥AR*B, -N(O)p3,
-NR#ZAR*B, _-NHNR*4R*B, -C(O)R*4, -C(0)-OR**, -C(O)NR**R>E,
-C(O)NHNR>*R*B -OR*4, -NR¥*SO,R*E, -NR¥AC(0)R*®, -NR**C(0O)OR>",
-NR>AQR?>B, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl;
R* is selected from hydrogen, halogen, -CX*, -CHX?*%,, -CH,X*, -OCX?%, -OCHX*,
-OCHX?*,, -CN, -SOpsR*A, -SOaNR*AR*E, -NHC(O)NR*R**®, -N(O) 24,
-NR#AR*E, -NHNR*AR*E, -C(O)R*4, -C(0)-OR*, -C(O)NR*R*B,
-C(O)NHNR*AR*B -OR*#, -NR*SO,R*E, -NR*AC(O)R*E, -NR**C(0O)OR*%,
-NR**0OR**®, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl;
R? is selected from hydrogen, halogen, -CX*, -CHX?%, -CH>X%, -OCX>;, -OCH,X%,
-OCHX?,, -CN, -SOmnsR**, -SO,2sNR**R>®, -NHC(O)NR**R*®, -N(O) s,
-NR**R*®, -NHNR>*R*>®, -C(O)R**, -C(0)-OR**, -C(O)NR**R*®,
-C(O)NHNR>AR*B _OR>2, -NR¥ASO,R*®, -NRZ*C(O)R*B, -NR*¥AC(O)OR>E,
-NR>20R>B, -N, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl;
R is selected from hydrogen, halogen, -CX?%;, -CHX?%,, -CH,X?, -OCX?%;, -OCH»X?,
-OCHX?,, -CN, -SOmsR?4, -SOy2sNR¥*AR?E, .-NHC(O)NRZARXE -N(O)mos,
-NRZAR?B _NHNR?AR2E, -C(O)R?*4, -C(0)-OR?A, -C(O)NR?AR*E,
-C(O)NHNR?ARB QR4 -NR?AS0Q,R*E, -NR*AC(O)R*E, -NR¥*AC(Q)OR*E,
-NRZ*40OR?%B, -N, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl;
R* is selected from hydrogen, halogen, -CX*’s, -CHX?'5, -CH,X*, -OCX?5, -OCH»X*’,
-OCHX?,, -CN, -SOp27R?4, -SOyNR¥AR?E, -NHC(O)NR?*R*®, -N(O)m27,
-NRZAR?B, .-NHNR*AR?’E, -C(O)R*"4, -C(0)-OR*™, -C(O)NR**R*"B,
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-C(O)NHNR27AR27B, -OR27A, -NR27ASOQR27B, -NR27AC(O)R27B, -NR27AC(O)OR27B,
-NR?20OR?"®, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted

aryl, and substituted or unsubstituted heteroaryl;

R? is selected from hydrogen, halogen, -CX?%;, -CHX?,, -CH,X?, -OCX?;, -OCH,X%,

-OCHX?,, -CN, -SOpsR*4, -SOsNR?#AR*E | _-NHC(O)NR?AR*B, -N(O)ps,

-NR#ARZE _NHNR#®AR*B, -C(O)R*4, -C(0)-OR*%, -C(O)NR*AR*E,

-C(O)NHNRZ?AR*®8 _OR*A, -NR¥ASO,R*E, -NR¥AC(O)R**B, -NR***C(O)OR*E,

-NR?A0R*8, N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, or substituted and unsubstituted heteroaryl;

R¥ is selected from hydrogen, halogen, -CX%;, -CHX>,, -CH,X%, -OCX%;, -OCH»X*,

-OCHX?;, -CN, -SOm9eR¥4, -SOy2NR¥AR*E, -NHC(O)NR®AR*®, -N(O)ma9,

-NR#AR#B, .-NHNR¥AR#", -C(O)R*4, -C(0)-OR¥%, -C(O)NR¥*R¥"B,

-C(O)NHNR¥AR#B, -OR¥4, -NR¥ASO,R*B, -NR¥PAC(O)R*B, -NR¥AC(0O)OR>®,

-NR®20OR*®, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl;

R is selected from hydrogen, halogen, -CX*;, -CHX?", -CH,X*, -OCX™;, -OCH»X"°,

-OCHX?,, -CN, -SOy;30R*4, -SO30NRAR® | -NHC(O)NR*R*®, -N(O) 30,

-NR¥*AR¥E _NHNR¥*AR¥*B, -C(O)R*4, -C(0)-OR**%, -C(O)NRAR¥E,

-C(O)NHNRAR®_ _OR¥4, -NR¥4SO,R¥*E, -NR¥AC(O)R*B, -NR**C(O)OR¥E,

-NR**AQR?%B, N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl;

R is selected from hydrogen, halogen, -CX?!5, -CHX?!,, -CH,X?!, -OCX?315, -OCH,X?!,

-OCHX?!,, -CN, -SO;1R¥4, -SO NRARE, -NHC(O)NR'AR'B, -N(O) 31,

-NR¥ARE _NHNR¥4R¥B, -C(O)R*'4, -C(0)-OR*'%, -C(O)NRARB,

-C(O)NHNRMAR?B -OR4, -NR*'“SO,R¥B, -NR*'AC(O)R¥E, -NR*AC(0O)OR™E,

-NR**OR?'®, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl;

R?*?is selected from hydrogen, halogen, -CX*;, -CHX?%, -CH,X?, -OCX™;, -OCH»X",

-OCHX™,, -CN, -SOuR*4, -SOy3NR¥R*E, -NHC(O)NR*AR¥E, -N(O)m32,

-NR*AR*E, _-NHNR*4R*E, -C(O)R*4, -C(0)-OR**, -C(O)NR***R*B,

-C(O)NHNR*AR*B -OR*4, -NR**SO,R*E, -NR*¥*AC(0O)R*E, -NR*AC(0O)OR*®,

-NR**0OR??®, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
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or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, or substituted and unsubstituted heteroaryl;

R* is selected from hydrogen, halogen, -CX*;, -CHX?%,, -CH,X*, -OCX™;, -OCH,X",

-OCHX™,, -CN, -SO.33R*4, -SOy33NR¥#4AR*E, -NHC(O)NR*AR*E, -N(O)m33,

-NRPAR*E _NHNR*AR*E, -C(O)R*4, -C(0)-OR**, -C(O)NR**R*B,

-C(O)NHNR*AR¥B -OR*4, -NR**ASO,R*8, -NR¥AC(O)R*E, -NR¥AC(0O)OR*®,

-NR*¥*OR*®, -N3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl;

R* is selected from hydrogen, halogen, -CX3%, -CHX?*,, -CH,X?**, -OCX?3*, -OCH,X*,

-OCHX?*,, -CN, -SOy3sR*A, -SO s NRMAR*E, -NHC(O)NR*AR*B, -N(O) 34,

-NR*AR*B _NHNR*AR*B, -C(O)R**, -C(0)-OR**, -C(O)NR*AR*E,

-C(O)NHNR*AR*E -OR¥A, -NR*ASO,R*E, -NR*AC(O)R*®, -NR**C(O)OR*®,

-NR*A0R*B, -Nj3, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl;

R is selected from hydrogen, halogen, -CX?*%;, -CHX?%, -CH>X*, -OCX?%;, -OCH,X*,

-OCHX?,, -CN, -SOusR**, -SO,3sNR**R*®, -NHC(O)NR¥*R*®, -N(O) s,

-NR*4R*B _NHNR*2R*B _C(O)R*24, -C(0)-OR*4, -C(O)NR¥»AR*B,

-C(O)NHNR*»AR*B _QR*4, -NR¥ASO,R*B, -NR¥*C(Q)R*®, -NR¥AC(O)OR*E,

-NR*A0R*B, _N, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl;

Each RlA, RlB, R3A, R3B, R4A, R4B, R6A, R6B, R7A, R7B, R9A, R9B, RlOA’ RlOB’ RllA’ RllB’ R17A, R17B, R18A,
RlSB, R19A, R19B, RZOA’ RZOB’ RZlA’ RZlB, R22A, R22B, R23A, RZSB’ R24A, R24B, RZSA’ RZSB’ R26A, R26B, R27A, R27B,
R?8A R2B RPA R¥B R0A RIB R3A RIB RIA RIB RPA RIB RIMA RMB RIFA R¥B g independently
selected from hydrogen, -CXs, -CHX., -CH2X, -C(O)OH, -C(O)NH,, -CN, -OH, -NH,, -COOH,
-CONHa, -NO3, -SH, -SOsH, -SO4H, -SO>NH,, -NHNH,, -ONH>, -NHC=(O)NHNH;, -NHC=(O)NH,,
-NHSO:H, -NHC=(O)H, -NHC(O)OH, -NHOH, -OCXj;, -OCHX,, -OCH>X, substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted
heteroaryl;

R!'A and R!® substituents bonded to the same nitrogen atom may optionally be joined to form a substituted
or unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl; R** and R?® substituents
bonded to the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R** and R*® substituents bonded to the same
nitrogen atom may optionally be joined to form a substituted or unsubstituted heterocycloalkyl or

substituted or unsubstituted heteroaryl; R®* and R®® substituents bonded to the same nitrogen atom may
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optionally be joined to form a substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted
heteroaryl; R™ and R substituents bonded to the same nitrogen atom may optionally be joined to form a
substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl; R% and R*®
substituents bonded to the same nitrogen atom may optionally be joined to form a substituted or
unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl; R** and R'*® substituents
bonded to the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R'** and R'*® substituents bonded to the same
nitrogen atom may optionally be joined to form a substituted or unsubstituted heterocycloalkyl or
substituted or unsubstituted heteroaryl; R'* and R'*® substituents bonded to the same nitrogen atom may
optionally be joined to form a substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted
heteroaryl; R!®4 and R!6® substituents bonded to the same nitrogen atom may optionally be joined to form
a substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl; R4 and R'7B
substituents bonded to the same nitrogen atom may optionally be joined to form a substituted or
unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl; R®¥* and R!®8 substituents
bonded to the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R4 and R'*® substituents bonded to the same
nitrogen atom may optionally be joined to form a substituted or unsubstituted heterocycloalkyl or
substituted or unsubstituted heteroaryl; R*** and R*® substituents bonded to the same nitrogen atom may
optionally be joined to form a substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted
heteroaryl; R*'* and R*'® substituents bonded to the same nitrogen atom may optionally be joined to form
a substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl; R*** and R**®
substituents bonded to the same nitrogen atom may optionally be joined to form a substituted or
unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl; R** and R**® substituents
bonded to the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R*** and R**® substituents bonded to the same
nitrogen atom may optionally be joined to form a substituted or unsubstituted heterocycloalkyl or
substituted or unsubstituted heteroaryl; R*** and R**® substituents bonded to the same nitrogen atom may
optionally be joined to form a substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted
heteroaryl; R4 and R?® substituents bonded to the same nitrogen atom may optionally be joined to form
a substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl; R*”* and R*’8
substituents bonded to the same nitrogen atom may optionally be joined to form a substituted or
unsubstituted heterocycloalkyl or substituted or unsubstituted heteroaryl; R*** and R?®® substituents
bonded to the same nitrogen atom may optionally be joined to form a substituted or unsubstituted
heterocycloalkyl or substituted or unsubstituted heteroaryl; R?®4 and R*® substituents bonded to the same
nitrogen atom may optionally be joined to form a substituted or unsubstituted heterocycloalkyl or
substituted or unsubstituted heteroaryl; R** and R**® substituents bonded to the same nitrogen atom may
optionally be joined to form a substituted or unsubstituted heterocycloalkyl or substituted or unsubstituted

heteroaryl;
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Each m1, m3, m4, m6, m7, m9, m10, m11, m17, m18, m19, m20, m21, m22, m23, m24, m25, m26, m27,
m28, m29, m30, m31, m32, m33, m34 and m35 is independently 1 or 2;

Each v1, v3, v4, v6, v7, v9, v10, v11, v17, v18, v19, v20, v21, v22, v23, v24, v25, v26, v27, v28, v29,
v30, v31, v32, v33, v34 and v35 is independently 1 or 2;

Each nl, n3, n4, n6, n7, n9, n10, n11, n17, n18, n19, n20, n21, n22, n23, n24, n25, n26, n27, n28, n29,
n30, n31, n32, n33, n34 and n33 is independently an integer from 0 to 2; and

Each X!, X3, X*, X6, X7, X?, X0, X!, X7, X8 X9 X0, X2, X2, X2, X, X*, X, X7, X®, X¥, X3,
X3 X32, X3, X34, and X* is independently -Cl, -Br, -1 or —F.

[040] In some embodiments, ring B is selected from thienyl, furanyl, pyrrolyl, thiazolyl, oxazolyl,
imidazolyl, pyrazolyl, isoxazolyl, triazolyl and isothiazolyl, wherein Ring B is optionally substituted with
one or more substituents.

[041] In some embodiments, ring B is selected from phenyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, and triazinyl, wherein ring B is optionally substituted with one or more substituent groups.

[042] In some embodiments, ring B is selected from

Raa Raa R33 Raa
32 32 32
R32 R34 R32 | N R34 R | SN R | Ny R34 RWR:M
N N
RO R35 R31 N R Y ReS RV Y R T
R33 R33 R33
34 R¥ N 34 R32
Nl)\(ﬁ s R . N|)§N
Rm)\fN N e - R31)\(LR35
R';7 4 R2é
AN /\’H<
X
[043] In some embodiments, E is 0 R'® , 0 or O .

[044] In some embodiments, E is selected from -C(=0)CH=CH,, -C(=0)-ethynyl, -C(=0)CH=CHCF;,
-C(=0)CH=CHCHF:, -C(=0)CH=CHCH-F, 4-(dimethylamino)but-2-en-1-one and -C(=0O)CH,Br.

[045] In some embodiments, W is S.

[046] In some embodiments, R' is selected from hydrogen, fluoro, chloro, substituted or unsubstituted
Ci6 alkyl, substituted or unsubstituted Ci.¢ heteroalkyl, substituted or unsubstituted Cs.¢ cycloalkyl,
substituted or unsubstituted 3-6 membered heterocycloalkyl, substituted or unsubstituted 6-10 membered
aryl, and substituted or unsubstituted 5-10 membered heteroaryl; and R' is selected from hydrogen,
fluoro, chloro, substituted or unsubstituted Ci.¢ alkyl, substituted or unsubstituted C,.¢ heteroalkyl,
substituted or unsubstituted Cs cycloalkyl, substituted or unsubstituted 3-6 membered heterocycloalkyl,
substituted or unsubstituted 6-10 membered aryl, and substituted or unsubstituted 5-10 membered
heteroaryl.

[047] Non-limiting examples of compounds of the disclosure include compounds of the following
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formula

R38

/ R37
S NN(

O [XIA]
wherein R%* is H, halo, Ci-Cs4 alkyl, C,-C4 alkenyl or Cs-Cs cycloalkyl,
R?7 is substituted or unsubstituted C>-C alkenyl or C>-Cs4 alkynyl; and

R is selected from substituted or unsubstituted nitrogen containing 5-membered heteroaryl,
substituted or unsubstituted nitrogen containing 5- or 6- membered partially unsaturated
heterocyclyl and substituted or unsubstituted nitrogen containing 6-10 membered heteroaryl;
provided R*® is not 4-pyridyl; or an isomer or stereoisomer of any of the foregoing, or a mixture

thereof.

[048] In some embodiments, R* is selected from substituted or unsubstituted nitrogen containing 5-
membered heteroaryl selected from pyrazolyl, isoxazolyl, isothiazolyl, pyrrolyl, thiazolyl, triazolyl and
imidazolyl; substituted or unsubstituted nitrogen containing 6- membered heteroaryl selected from
pyridinyl, pyrimidinyl and pyrazinyl; substituted or unsubstituted nitrogen containing 5-membered
partially unsaturated heterocyclyl selected from pyrrolinyl, and imidazolidinyl; and substituted or

unsubstituted dihydropyridinyl.

[049] In some embodiments, R* is selected from chloro, methyl, ethyl, isopropyl, allylyl, and
cyclopropyl;.

[050] In some embodiments, R* is selected from substituted 5-pyrazolyl, substituted 4-pyrazolyl,
substituted 1-pyrazolyl, substituted or unsubstituted 4-isoxazolyl, substituted or unsubstituted 4-
isothiazolyl, substituted or unsubstituted 3-pyrrolyl, substituted or unsubstituted 5-thiazolyl, substituted or
unsubstituted S-imidazolyl, substituted or unsubstituted 1-imidazolyl, substituted or unsubstituted

[1,2,4]triazol-5-yl, substituted or unsubstituted 3-pyridyl, and substituted or unsubstituted 5-pyrimidinyl.

[051] In some embodiments, R*® is selected from 3-trifluoromethyl-pyrazol-4-yl, 1-isopropyl-3-
trifluoromethyl-pyrazol-4-yl, 1-ethyl-3-trifluoromethyl-pyrazol-4-yl, 1-methyl-3-difluoromethyl-pyrazol-
4-yl, 1-butyl-3-trifluoromethyl-pyrazol-4-yl, 1-methoxymethyl-3-trifluoromethyl-pyrazol-4-yl, 1-propyl-
3-trifluoromethyl-pyrazol-4-yl, 1,3-dimethyl-pyrazol-4-yl, 1,3,5-trimethyl-pyrazol-4-yl, 1-methyl-3-
cyclopropyl-pyrazol-4-yl, 1-methyl-3-trifluoromethyl-pyrazol-4-yl, 1-ethyl-3-amino-pyrazol-4-yl, 1-ethyl-
3-methoxy-pyrazol-4-yl, 1-hydroxyethyl-3-trifluoromethyl-pyrazol-4-yl, 1-[2-hydroxypropyl]-3-
trifluoromethyl-pyrazol-4-yl, 1-[2-hydroxyisobutyl]-3-trifluoromethyl-pyrazol-4-yl, 1-methoxyethyl-3-
trifluoromethyl-pyrazol-4-yl, 1-[N,N-dimethylaminoethyl]-3-trifluoromethyl-pyrazol-4-yl, 1-[N-
methylaminocarbonylmethyl]-3-trifluoromethyl-pyrazol-4-yl, 1-[N-methylaminocarbonylethyl]-3-
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trifluoromethyl-pyrazol-4-yl, 1-[N,N-dimethylaminocarbonylmethyl]-3-trifluoromethyl-pyrazol-4-yl, 1-
aminocarbonylmethyl-3-trifluoromethyl-pyrazol-4-yl, 1-methylcarbonylaminoethyl-3-trifluoromethyl-
pyrazol-4-yl, 1-methylcarbonylaminobutyl-3-trifluoromethyl-pyrazol-4-yl, 1-aminocarbonylethyl-3-
trifluoromethyl-pyrazol-4-yl, 1-aminocarbonylpropyl-3-trifluoromethyl-pyrazol-4-yl, 1-
aminocarbonylisopropyl-3-trifluoromethyl-pyrazol-4-yl, 1-cyanopropyl-3-trifluoromethyl-pyrazol-4-yl, 1-
[N,N-dimethylaminocarbonylethyl]-3-trifluoromethyl-pyrazol-4-yl, 1-carboxyethyl]-3-trifluoromethyl-
pyrazol-4-yl, 1-carboxymethyl]-3-trifluoromethyl-pyrazol-4-yl, 1-methoxycarbonylmethyl]-3-
trifluoromethyl-pyrazol-4-yl, 1-ethyl-3-carboxy-pyrazol-4-yl, 1-ethyl-5-carboxy-pyrazol-4-yl, 1-ethyl-3-
methylaminocarbonyl-pyrazol-4-yl, 1-ethyl-3-[N,N-dimethylaminocarbonyl]-pyrazol-4-yl, 1-ethyl-5-
methylaminocarbonyl-pyrazol-4-yl, 1-ethyl-5-[N,N-dimethylaminocarbonyl]-pyrazol-4-yl, 1-benzyl-3-
methyl-pyrazol-4-yl, 1-(cyclopropylmethyl)-3-trifluoromethyl-pyrazol-4-yl, 1-cyclopropyl-3-
trifluoromethyl-pyrazol-4-yl, 1-[1-methylazetidin-3-yl]-3-trifluoromethyl-pyrazol-4-yl, 1-[1-
methylpyrrolidin-3-yl]-3-trifluoromethyl-pyrazol-4-yl, 1-[1-methylpiperidin-3-yl]-3-trifluoromethyl-
pyrazol-4-yl, 1-[1-methylpiperidin-4-yl]-3-trifluoromethyl-pyrazol-4-yl, 1-(3-pyridinylmethyl)-3-methyl-
pyrazol-4-yl, 1-(2-pyridinylmethyl)-3-methyl-pyrazol-4-yl, 1-[2-pyridyl]-3-methyl-pyrazol-4-yl, 1-
methyl-5-pyrazolyl, 1-ethyl-5-trifluoromethylpyrazol-4-yl, 1,3-dimethyl-5-pyrazolyl, 1-methyl-3-
cyclopropyl-pyrazol-5-yl, 1-methyl-4-pyrazolyl, 1-ethyl-3-methylpyrazol-4-yl, 1,5-dimethyl-4-pyrazolyl,
1,3,5-trimethyl-4-pyrazolyl, 1-methyl-3-pyrazolyl, 4-methyl-3-pyrazolyl, 1-methyl-[1,2,4]triazol-3-yl, 4-
bromo-2-methyl-[1,2.4]triazol-5-yl, 4-bromo-2-ethyl-[1,2.4]triazol-5-yl, 1-methyl-[1,2,4]triazol-5-yl, 4-
isothiazolyl, 4-methyl-2-oxazolyl, isoxazol-4-yl, 2,4-dimethylthiazol-5-yl, 3,5-dimethylisoxazol-4-yl, 2-
methyl-5-thiazolyl and 4-methyl-5-thiazolyl.

[052] Insome embodiments, R* is selected from 5-pyrimidinyl, 2-methyl-5-pyrimidinyl, 4-methyl-5-
pyrimidinyl, 4,6-dimethoxy-5-pyrimidinyl, 4,6-dimethyl-5-pyrimidinyl, 4-triflouromethyl-5-pyrimidinyl,
4-pyrimidinyl, 2-methyl-4-pyrimidinyl, 4-methyl-6-pyrimidinyl, 2,4-dimethyl-6-pyrimidinyl, 3-pyridinyl,
2-pyridinyl, 4-methyl-2-pyridinyl, 2-triflouromethyl-3-pyridinyl, 4-triflouromethyl-3-pyridinyl, 2-methyl-
3-pyridinyl, 2,5-dimethyl-3-pyridinyl, 2,6-dimethyl-3-pyridinyl, 2,4-dimethyl-3-pyridinyl, 2-ethyl-3-
pyridinyl, 5-methyl-3-pyridinyl, 2-ethoxy-3-pyridinyl, 2-ethoxy-5-methyl-3-pyridinyl, 2-methoxy-3-
pyridinyl, 2-methoxy-6-methyl-3-pyridinyl, 2-ethoxy-6-methyl-3-pyridinyl, 2-isopropoxy-3-pyridinyl, 2-
(3-pentoxy)-3-pyridinyl, 2-methoxyethoxy-3-pyridinyl, 2-cyclopropoxy-3-pyridinyl, 2-cyclopentyloxy-3-
pyridinyl, 2-cyclohexloxy-3-pyridinyl, 2-fluoro-3-pyridinyl, 2-chloro-3-pyridinyl, 2-phenyl-3-pyridinyl,
2-flouro-3-methyl-5-pyridinyl, 2-flouro-3-chloro-5-pyridinyl, 3-fluoro-5-pyridinyl, 3-chloro-5-pyridinyl,
2-chloro-4-methyl-5-pyridinyl, 2-methoxy-5-pyridinyl, 3-methoxy-5-pyridinyl, 2-ethoxy-5-pyridinyl, 3-
ethoxy-5-pyridinyl, 3-triflouromethyl-5-pyridinyl, 3-ethyl-5-pyridinyl, 2,3-dimethyl-5-pyridinyl, 2-(2-
hydroxymethylpyrrolidin-1-yl)-5-pyridinyl, 2-(morpholin-1-yl)-3-chloro-5-pyridinyl, 2-
(dimethylaminoethoxy)-5-pyridinyl, 2-(2-dimethylaminomethylpyrrolidin-1-yl)-5-pyridinyl, 2-phenyl-5-
pyridinyl, 2-methyl-6-pyridinyl, 2,4-dimethyl-6-pyridinyl and 2-ethyl-6-pyridinyl.
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[053] Insome embodiments, R* is selected from substituted or unsubstituted tetrahydroquinolinyl,
substituted or unsubstituted 1-pyrrolin-3-yl, substituted or unsubstituted 1-imidazolidinyl, and substituted

or unsubstituted dihydropyridin-3-yl.

[054] In some embodiments, R* is selected from 4-isoquinolinyl, 1-methoxy-4-isoquinolinyl, 1-chloro-
4-isoquinolinyl, 6-methyl-4-isoquinolinyl, 1-0x0-2-methyl-4-isoquinolinyl, 3-quinolinyl, 4-quinolinyl, 5-
pyrrolopyridinyl, [1,3,3a]-triazainden-5-yl, 1-ethyl-3-pyrrolopyridinyl, and 1-methyl-5-pyrrolopyridinyl.
[055] Insome embodiments, R* is selected from ethenyl, fluoroethenyl, propynyl,
dialkylaminopropenyl, alkylaminopropenyl, aminopropenyl and nitrogen-containing heterocyclyl-
propenyl.

[056] Non-limiting examples of compounds of the disclosure include compounds of the following

formula

R44
R42
A\ 0
I
N.
R43 R41
R 74 |
S NYRW
o) X1V

wherein R is selected from H, halo, Ci-Cs alkyl, C»-C; alkenyl and Cs-Cs cycloalkyl,

R is substituted or unsubstituted C>-C, alkenyl, or C>-C;4 alkynyl; and

R* is selected from H, Cy6 alkyl, Ci¢ hydroxyalkyl, Ci. alkoxyalkyl, Ci.¢ alkylamino-Cy.¢ alkyl, Ci.6
alkylaminocarbonyl-Ci alkyl, aminocarbonyl-Cy alkyl, Ci¢ alkoxycarbonyl-Ci¢ alkyl, carboxy-
Ci6 alkyl, Ci alkylcarbonylamino-Ci alkyl, Ci6 cyanoalkyl, Cs.s cycloalkyl, Cs6 cycloalkyl-Ci.
s alkyl, aryl-Cy. alkyl, substituted or unsubstituted 5 or 6 membered heteroaryl-C alkyl,
substituted or unsubstituted 5 or 6 membered heterocyclyl and substituted or unsubstituted 5 or 6
membered heteroaryl;

R* is selected from H, carboxy, amino, Cy6 alkyl, C;.3 haloalkyl, Cy.6 alkoxy, Cy.¢ alkylamino, Cy.¢
alkylaminocarbonyl, and Cs¢ cycloalkyl;

R* is selected from H, carboxy, Ci.4 alkyl, Ci.3 haloalkyl, and Cy¢ alkylaminocarbonyl; or an isomer
or stereoisomer of any of the foregoing, and

R* is one or more substituents selected from H, halo, alkoxy and hydroxy; or a mixture thereof or a

pharmaceutically acceptable salt thereof.

[057] Inone embodiment, R* is selected from H, ethyl, isopropyl, butyl, propyl, methyl, Ds-methyl, 1-
hydroxyethyl, 2-hydroxymethylethyl, 1-hydroxy-2,2-dimethylethyl, 2-hydroxypropyl, 2-hydroxy-2-
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methylpropyl, methoxymethyl, methoxyethyl, dimethylaminoethyl, carboxymethyl, carboxyethyl,
methoxycarbonylmethyl, dimethylaminocarbonylmethyl, dimethylaminocarbonylethyl,
methylaminocarbonylethyl, methylaminocarbonylmethyl, aminocarbonylmethyl, aminocarbonylethyl,
aminocarbonyl-1,1-dimethylmethyl, methylcarbonylaminoethyl, 1-methylcarbonylamino-2.2-
dimethylethyl, 2-cyano-2-methylethyl, cyanomethyl, cyanoethyl, cyclopropyl, cyclopropylmethyl, benzyl,
3-pyridinylmethyl, 2-pyridinylmethyl, 4-oxazolylmethyl, oxadiazol-5-ylmethyl, 1-methylazetidin-3-yl, 1-
methylpyrrolidin-3-yl, 1-methylpiperidin-4-yl, 1-methylpiperidin-3-yl, 3,5-difluoro-4-pyridyl, 3-chloro-4-
pyridyl, 4-pyridyl and 2-pyridyl.

[058] In one embodiment, R* is H, chloro, methyl, ethyl, isopropyl, propenyl, trifluoromethyl, 2-furyl,
2-pyridinyl, or cyclopropyl.

[059] In one embodiment, R? is selected from ethenyl, fluoroethenyl, fluoropropenyl, propynyl,
dialkylaminopropenyl, alkylaminopropenyl, aminopropenyl, substituted or unsubstituted 3-7 membered
nitrogen-containing heterocyclyl-ethenyl and substituted or unsubstituted 3-7 membered nitrogen-
containing heterocyclyl-propenyl.

[060] In one embodiment, R¥ is azetidin-1-ylpropenyl, 1-methylpyrrolidin-2-ylethenyl,
dimethylaminopropenyl, methylaminopropenyl, piperidin-1-ylpropenyl, 4-hydroxy-piperidin-1-ylpropenyl,
pyrrolidin-1-ylpropenyl, 3-hydroxypyrrolidin-1-ylpropenyl, morpholin-1-ylpropenyl, or aminopropenyl.

[061] In one embodiment, R* is selected from H, trifluoromethyl, difluoromethyl, methyl, ethyl,

methoxy, amino, dimethylamino, carboxy. methylaminocarbonyl, dimethylaminocarbonyl, and
cyclopropyl.
[062] In one embodiment, R* is selected from H, trifluoromethyl, methyl, ethyl, carboxy, cyano and

methylaminocarbonyl.

[063] In one embodiment, R* is one or more substituents selected from H, hydroxy, fluoro and

methoxyl.

[064] Non-limiting examples of compounds of the disclosure include compounds of any one of the

following formulae

1V or

wherein

R! is substituted or unsubstituted C»-Cs alkenyl, or substituted or unsubstituted C,-Cs alkynyl;
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RS is selected from H, Ci6 alkyl, C24 alkynyl, Cy.¢ hydroxyalkyl, Ci.¢ alkoxyalkyl, Ci.¢ alkylamino-C;.
s alkyl, Ci¢ alkylaminocarbonyl-Ci alkyl, aminocarbonyl-Ci alkyl, Ci.¢ alkoxycarbonyl-Ci6
alkyl, carboxy-Ci.¢ alkyl, Ci alkylcarbonylamino-Cis alkyl, Ci.s cyanoalkyl, Ci¢ haloalkyl, Cis
alkylsulfonyl, Cs cycloalkyl, Cs cycloalkyl-Ci¢ alkyl, aryl-Ci¢ alkyl, substituted or
unsubstituted 5 or 6 membered heteroaryl-Ci.¢ alkyl, substituted or unsubstituted 5 or 6 membered
heterocyclyl and substituted or unsubstituted 5 or 6 membered heteroaryl;

R’ is selected from H, carboxy, amino, Ci.6 alkyl, C; 3 haloalkyl, Cy ¢ alkoxy, Ci. alkylamino, C.6
alkylaminocarbonyl, and Cs¢ cycloalkyl;

R¥is selected from H, carboxy, cyano, Ci.4 alkyl, Cy3 haloalkyl, and Ci. alkylaminocarbonyl;

R’ is selected from H, halo, hydroxy, Ci.s alkyl, Ci3 haloalkyl, cyano, amino, C.3 alkylcarbonylamino,
C13 alkylsulfonylamino, and Cy3 alkylaminocarbonylamino;

R!9 is selected from H, halo, hydroxy, Ci.5 alkyl, Ci3 haloalkyl, cyano, amino, Cy3
alkylcarbonylamino, Cis alkylsulfonylamino, and C;3 alkylaminocarbonylamino; and

R!" is selected from H, halo, hydroxy, Ci.5 alkyl, Ci3 haloalkyl, cyano, amino, Cy3
alkylcarbonylamino, Ci alkylsulfonylamino, and C;s alkylaminocarbonylamino;

or an isomer or stereoisomer of any of the foregoing, or a mixture thereof or a pharmaceutically

acceptable salt thereof.

[065] Insome embodiments, R' is selected from C»-Cs alkenyl, halo-substituted C,-Cs alkenyl; alkoxy
substituted C»-Cs alkenyl; dialkylamino substituted C»-Cs alkenyl, alkylamino substituted C»-Cs alkenyl,
amino substituted C»-Cs alkenyl, hydroxy substituted amino-C»-Cs alkenyl, phenyl substituted amino-Cs-
Cs alkenyl, amino substituted C»-Cs alkynyl, dialkylamino substituted C,-C¢ alkynyl, alkylamino
substituted C»-Cs alkynyl, alkoxy substituted C>-C¢ alkynyl, substituted or unsubstituted 3-7 membered
nitrogen-containing heterocyclyl- substituted C»-C¢ alkynyl, substituted or unsubstituted 3-7 membered
cycloalkyl- substituted C»-Cs alkenyl, substituted or unsubstituted 3-7 membered oxygen-containing
heterocyclyl- substituted C»-Cs alkenyl, substituted or unsubstituted 3-7 membered oxygen-containing
heterocyclyl- substituted C»-Cs alkynyl, substituted or unsubstituted 3-7 membered nitrogen-containing
heterocyclyl- substituted C»-Cs alkenyl, and substituted or unsubstituted 3-7 membered cycloalkyl-
substituted C»-Cs alkynyl .

[066] In some embodiments, R! is selected from ethenyl, fluoropropenyl, 3,3-difluoropropenyl, 3,3,3-
trifluoropropenyl, 3,3,3-trifluoroprop-1-enyl, alkoxypropenyl, dialkylaminopropenyl, alkylaminopropenyl,
aminopropenyl, 3-amino-4-hydroxy-butenyl, 3-amino-4-phenyl-butenyl, dialkylaminobutenyl,
alkylaminobutenyl, aminobutenyl, dialkylaminopentenyl, alkylaminopentenyl, aminopentenyl,
aminopropynyl, dialkylaminopropynyl, alkylaminopropynyl, methoxypropynyl, substituted or
unsubstituted 3-7 membered nitrogen-containing heterocyclyl-propynyl, substituted or unsubstituted 3-7
membered cycloalkyl-ethenyl, substituted or unsubstituted 3-7 membered cycloalkyl-propenyl, substituted
or unsubstituted 3-7 membered nitrogen-containing heterocyclyl-ethynyl, substituted or unsubstituted 3-7

membered nitrogen-containing heterocyclyl-propynyl, substituted or unsubstituted 3-7 membered oxygen-
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containing heterocyclyl-ethenyl, substituted or unsubstituted 3-7 membered oxygen-containing
heterocyclyl-propenyl, substituted or unsubstituted 3-7 membered nitrogen-containing heterocyclyl-
ethenyl, substituted or unsubstituted 3-7 membered nitrogen-containing heterocyclyl-propenyl, substituted
or unsubstituted 3-7 membered cycloalkyl-ethynyl, substituted or unsubstituted 3-7 membered cycloalkyl-
propynyl, substituted or unsubstituted 3-7 membered cycloalkyl-ethynyl, and substituted or unsubstituted

3-7 membered cycloalkyl-propynyl.

[067] Insome embodiments, R' is selected from ethenyl, fluoropropenyl, 3,3-difluoropropenyl, 3,3,3-
trifluoropropenyl, 3,3,3-trifluoroprop-1-enyl, methoxypropenyl, ethoxypropenyl, aminopropenyl, 3-
amino-butenyl, 3-methylamino-butenyl, 3-amino-4-hydroxy-butenyl, 3-methylamino-4-methoxy-butenyl,
3-amino-4-phenyl-butenyl, 3-amino-pentenyl, aminopropynyl, methoxypropynyl, dimethylaminopropenyl,
di(d1,d2,d3-methyl)aminopropenyl, diethylaminopropenyl, 3-(N,N-dimethylamino)-3-phenyl-propenyl, 3-
(N,N-dimethylamino)-3-cyclopropyl-propenyl, (cyclopropylamino)propenyl, bicyclo[1.1.1]pent-1-
ylamino, (1-methylcyclopropylamino)propenyl, (3-methyloxetan-3-yl)aminopropenyl, (3-
methyltetrahydrofur-3-yl)aminopropenyl, (4-methyl-tetrahydropyran-4-yl)aminopropenyl,
methylaminopropenyl, N-benzyl-N-methylaminopropenyl, N-(tert-butyl)aminopropenyl, N-sec-
butylaminopropenyl, N-butylaminopropenyl, N-(isopropyl)aminopropenyl, N-(d2-
isopropyl)aminopropenyl, ethylaminopropenyl, N-[3,3-difluorocyclobutylJaminopropenyl, 1-
hydroxymethyl-1-methyl-ethylaminopropenyl, 3-dimethylamino-butenyl, 3-(N-methylamino)-butenyl,
methylaminobutenyl, N,N-dimethylaminobutenyl, piperidin-2-ylpropenyl, pyrrolidin-1-ylpropenyl, 3-
methyl-oxetan-3-ylpropenyl, 4-methyl-tetrahydropyran-4-ylpropenyl, piperidin-2-ylethenyl, pyrrolidin-2-
ylethenyl, azetidin-2-ylethenyl, morpholin-3-ylethenyl, 1-methylpyrrolidin-2-ylethenyl, 3-
methylpyrrolidin-5-ylethenyl, 3-ethylpyrrolidin-5-ylethenyl, 2-methylpyrrolidin-5-ylethenyl, 2,2-
dimethylpyrrolidin-5-ylethenyl, 3-methoxypyrrolidin-5-ylethenyl, 3-fluoropyrrolidin-5-ylethenyl, 3,3-
difluoropyrrolidin-5-ylethenyl, 5-azaspiro[2.4]heptan-6-ylethenyl, 2-azabicyclo[3.1.0]hexan-3-ylethenyl,
3,3-dimethylpyrrolidin-5-ylethenyl, 3-methylpyrrolidin-1-ylpropenyl, 2-methylpyrrolidin-1-ylpropenyl, 1-
methylcarbonylpyrrolidin-3-ylethenyl, 2-carboxypyrrolidin-1-ylpropenyl, 3-carboxypyrrolidin-1-
ylpropenyl, tetrahydrofur-3-ylpropenyl, dimethylaminopropynyl, methylaminopropynyl, 2-amino-2-
methylbutynyl, 2-(1-amino-cyclopropyl)-ethynyl, 2-(1-amino-cyclobutyl)-ethynyl, 2-(1-amino-
cyclopentyl)-ethynyl, azetidin-2-ylethynyl, pyrrolidin-2-ylethynyl, pyrrolidin-3-ylethynyl, 2-methyl-
pyrrolidin-2-ylethynyl, 4-methyl-piperazin-1-ylpropynyl, and piperidin-3-ylethynyl.

[068] In some embodiments, R is selected from H, ethyl, isopropyl, butyl, propyl, methyl, propynyl, 1-
hydroxyethyl, 2-hydroxymethylethyl, 1-hydroxy-2,2-dimethylethyl, 2-hydroxypropyl, 2-hydroxy-2-
methylpropyl, methoxymethyl, methoxyethyl, dimethylaminoethyl, carboxymethyl, carboxyethyl,
carboxypropyl, methoxycarbonylmethyl, ethoxycarbonylmethyl, ethoxycarbonylethyl,
cthoxycarbonylpropyl, dimethylaminocarbonylmethyl, dimethylaminocarbonyl-1-ethyl,
methylaminocarbonyl-1-ethyl, methylaminocarbonylethyl, methylaminocarbonylmethyl,

aminocarbonylmethyl, aminocarbonylethyl, 1-aminocarbonylethyl, aminocarbonyl-1,1-dimethylmethyl,
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methylcarbonylaminoethyl, 1-methylcarbonylamino-2,2-dimethylethyl, 2-cyano-2-methylethyl,
cyanomethyl, 2-cyanoethyl, 1-cyanoethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl,
methylsulfonyl, cyclopropyl, cyclopropylmethyl, benzyl, 4-pyridinylethyl, 2-pyridinylethyl, 3-
pyridinylmethyl, 2-pyridinylmethyl, 4-oxazolylmethyl, 1,3,4-oxadiazol-2-yl]methyl, 1,2,4-oxadiazol-2-
ylJmethyl 1-methylazetidin-3-yl, 1-methylpyrrolidin-3-yl, 1-methylpiperidin-4-yl, 1-methylpiperidin-3-yl,
5-methoxypyrimidin-4-yl, 2-amino-4-pyridyl, 3-chloro-5-fluoro-4-pyridyl, 3,5-difluoro-4-pyridyl, 3-
fluoro-2-pyridyl, 3-methoxy-2-pyridyl, 3-fluoro-4-pyridyl, 3-chloro-4-pyridyl, 4-pyridyl and 2-pyridyl.

[069] Insome embodiments, R” is selected from H, trifluoromethyl, difluoromethyl, 1,1-difluoroethyl,
methyl, ethyl, methoxy, amino, dimethylamino, carboxy. methylaminocarbonyl, dimethylaminocarbonyl,

and cyclopropyl.

[070] In some embodiments, R? is selected from H, trifluoromethyl, methyl, ethyl, carboxy, cyano and

methylaminocarbonyl.
[071] In some embodiments, R is selected from H, fluoro, chloro, methyl, and cyano.

[072] Insome embodiments, R is selected from H, fluoro, methylcarbonylamino, chloro, amino,

hydroxy, methyl, difluoromethyl, methylsulfonylamino, and methylaminocarbonylamino.
[073] In some embodiments, R!''is H or fluoro.

[074] In some embodiments, R® is ethyl; R7 is trifluoromethyl; and R® is H.

[075] In some embodiments, R® is methyl; R7 is trifluoromethyl; and R® is H.

[076] In some embodiments, R®is H; R” is trifluoromethyl; and R® is H.

[077] In some embodiments, R® is 3,5-difluoropyridin-4-yl; R is trifluoromethyl; and R® is H.
[078] In some embodiments, R! is substituted ethenyl.

[079] Insome embodiments, R' is dimethylaminopropenyl.

[080] Insome embodiments, R! is methylaminopropenyl.

[081] Insome embodiments, R' is 3,3-difluoropropenyl.

[082] Insome embodiments, R' is 2-(azetin-2-yl)ethenyl.

[083] Insome embodiments, R! is 2-(2-methyl-pyrrolidiny-5-yl)ethenyl.

[084] In some embodiments, R! is 3-(methylamino)butenyl.

[085] In some embodiments, R! is ethylaminopropenyl.

[086] In some embodiments, R! is 2-(3-methoxypyrrolidiny-5-yl)ethenyl.

[087] In some embodiments, R! is 2-(3-fluoropyrrolidiny-5-yl)ethenyl.

[088] Insome embodiments, R!is 2-(pyrrolidiny-2-yl)ethenyl.

32



WO 2024/086194 PCT/US2023/035367
[089] In some embodiments, R' is aminopropenyl.
[090]