I*I Innovation, Sciences et Innovation, Science and CA 3174675 A1 2021/11/04
Développement économique Canada Economic Development Canada
en 3174 675

Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office

t2 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13 A1

(86) Date de dépét PCT/PCT Filing Date: 2021/04/29 (51) CLInt./Int.Cl. CO7D 487/04(2006.01)
(87) Date publication PCT/PCT Publication Date: 2021/11/04 | (71) Demandeurs/Applicants:
(85) Entrée phase nationale/National Entry: 2022/10/04 RELAY THERAPEUTICS, INC., US;

D.E. SHAW RESEARCH, LLC, US
(86) N° demande PCT/PCT Application No.: US 2021/029882
(72) Inventeurs/Inventors:

(87) N° publication PCT/PCT Publication No.: 2021/222556 BOEZIO, ALESSANDRO, US:
(30) Priorités/Priorities: 2020/04/29 (US63/017,571); DIPIETRO, LUCIAN V., US;
2020/08/17 (USB3/066,489) FRIDRICH, CARY GRIFFIN, US;

GUNAYDIN, HAKAN, US;
KURUKULASURIYA, RAVI, US;
LESCARBEAU, ANDRE, US;

(74) Agent: GOWLING WLG (CANADA) LLP

(54) Titre : INHIBITEURS DE PISBKaET PROCEDE D'UTILISATION DE CEUX-CI
(54) Title: PI3Ka INHIBITORS AND METHODS OF USE THEREOF

(57) Abrégé/Abstract:

The present disclosure relates to novel compounds and pharmaceutical compositions thereof, and methods for inhibiting the
activity of PI3K-a enzymes with the compounds and compositions of the disclosure. The present disclosure further relates to, but is
not limited to, methods for treating disorders associated with PI3K-a signaling with the compounds and compositions of the
disclosure.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



CA 3174675 A1 2021/11/04

ey 3174 675
(13 A1

(72) Inventeurs(suite)/Inventors(continued): MADER, MARY M., US; MCLEAN, THOMAS H., US;
PIERCE, LEVI CHARLES THOMAS, US; RAYNOR, KEVIN DAVID, US; SHORTSLEEVES, KELLEY C., US;
TANG, YONG, US; TAYLOR, ALEXANDER M., US; WALTERS, W. PATRICK, US; ZHANG, HANMO, US;
GIORDANETTO, FABRIZIO, US; PECHERSKY, YAKOV, US; WANG, Ql, US; ATIENZA, BREN-JORDAN, CA;
BERTRAND-LAPERLE, MEGAN, CA; BURNIE, ANDREW J., CA; CHEN, FEI, CA; CHITALE, SAMPADA, CA,
GELOZIA, SHORENA, CA; GIGUERE, JEAN-BENOIT, CA; LANDAGARAY, ELODIE, CA; LARIVEE, ALEXANDRE, CA;
LEPITRE, THOMAS, CA; MAERTENS, GAETAN, CA; OUTIN, JOHANNE, CA; PAL, MOHAN, CA;
STURINO, CLAUDIO, CA; TANVEER, KASHIF, CA; THORAT, RAKESH, CA; VEMULA, NARESH, CA;
KRUEGER, ELAINE B., US; PAN, YUE, US; DENINNO, MICHAEL PAUL, US; BOUSQUET, YVES, CA;
JOBIN-DES LAURIERS, ANTOINE, CA; LEE, JESSICA, CA; MOHAMED, TAREK, CA



Date Submitted: 2022/10/04

CA App. No.: 3174675

Abstract:

The present disclosure relates to novel compounds and pharmaceutical compositions thereof, and
methods for inhibiting the activity of PI3K- enzymes with the compounds and compositions of the
disclosure. The present disclosure further relates to, but is not limited to, methods for treating
disorders associated with PI3K- signaling with the compounds and compositions of the disclosure.

CA 03174675 2022-10-4



DEMANDE OU BREVET VOLUMINEUX
LA PRESENTE PARTIE DE CETTE DEMANDE OU CE BREVET COMPREND
PLUS D’UN TOME.

CECI EST LE TOME 1 DE 5
CONTENANT LESPAGES 1 A 220

NOTE : Pour les tomes additionels, veuillez contacter le Bureau canadien des brevets

JUMBO APPLICATIONS/PATENTS

THIS SECTION OF THE APPLICATION/PATENT CONTAINS MORE THAN ONE
VOLUME

THIS IS VOLUME 1 OF 5
CONTAININGPAGES 1 TO 220

NOTE: For additional volumes, please contact the Canadian Patent Office

NOM DU FICHIER / FILE NAME :

NOTE POUR LE TOME / VOLUME NOTE:




WO 2021/222556 PCT/US2021/029882

PI3Ko INHIBITORS AND METHODS OF USE THEREOF

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application No. 63/017,571,
filed on April 29, 2020, and U.S. Provisional Application No.63/066,489, filed on August 17,
2020; the entirety of each of which is hereby incorporated by reference.

BACKGROUND

[0002] Phosphatidylinositol 3-kinases (PI3Ks) comprise a family of lipid kinases that
catalyze the transfer of phosphate to the D-3' position of inositol lipids to produce
phosphoinositol-3-phosphate (PIP), phosphoinositol-3,4-diphosphate (PIP2) and
phosphoinositol-3,4,5-triphosphate (PIP3), which, in turn, act as second messengers in
signaling cascades by docking proteins containing pleckstrin-homology, FYVE, Phox and
other phospholipid-binding domains into a variety of signaling complexes often at the plasma
membrane (Vanhaesebroeck et al., Annu. Rev. Biochem 70:535 (2001); Katso et al., Annu.
Rev. Cell Dev. Biol. 17:615 (2001)). Of the two Class 1 PI3K sub-classes, Class 1A PI3Ks
are heterodimers composed of a catalytic p1 10 subunit (alpha, beta, or delta isoforms)
constitutively associated with a regulatory subunit that can be p85 alpha, p55 alpha, p50
alpha, p85 beta, or p55 gamma. The Class 1B sub-class has one family member, a
heterodimer composed of a catalytic pl10 gamma subunit associated with one of two
regulatory subunits, p101 or p84 (Fruman et al., Annu Rev. Biochem. 67:481 (1998); Suire et
al., Curr. Biol. 15:566 (2005)). The modular domains of the p85/55/50 subunits include Src
Homology (SH2) domains that bind phosphotyrosine residues in a specific sequence context
on activated receptor and cytoplasmic tyrosine kinases, resulting in activation and
localization of Class 1A PI3Ks. Class 1B PI3K is activated directly by G protein-coupled
receptors that bind a diverse repertoire of peptide and non-peptide ligands (Stephens et al.,
Cell 89:105 (1997); Katso et al., Annu. Rev. Cell Dev. Biol. 17:615-675 (2001)).

[0003] Consequently, the resultant phospholipid products of Class I PI3Ks link upstream
receptors with downstream cellular activities including proliferation, survival, chemotaxis,
cellular trafficking, motility, metabolism, inflammatory and allergic responses, transcription
and translation (Cantley et al., Cell 64:281 (1991); Escobedo and Williams, Nature 335:85
(1988); Fantl et al., Cell 69:413 (1992)). In many cases, PIP; and PIP3 recruit Aid, the
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product of the human homologue of the viral oncogene v-Akt, to the plasma membrane
where it acts as a nodal point for many intracellular signaling pathways important for growth
and survival (Fantl et al., Cell 69:413-423 (1992); Bader et al., Nature Rev. Cancer 5:921
(2005); Vivanco and Sawyer, Nature Rev. Cancer 2:489 (2002)).

[0004] Aberrant regulation of PI3K, which often increases survival through Aid activation, is
one of the most prevalent events in human cancer and has been shown to occur at multiple
levels. The tumor suppressor gene PTEN, which dephosphorylates phosphoinositides at the 3'
position of the inositol ring, and in so doing antagonizes PI3K activity, is functionally deleted
in a variety of tumors. In other tumors, the genes for the p110 alpha isoform, PIK3CA, and
for Akt are amplified, and increased protein expression of their gene products has been
demonstrated in several human cancers. Furthermore, mutations and translocation of p85
alpha that serve to up-regulate the p85-p110 complex have been described in human cancers.
Finally, somatic missense mutations in PIK3CA that activate downstream signaling pathways
have been described at significant frequencies in a wide diversity of human cancers (Kang et
el., Proc. Natl. Acad. Sci. USA 102:802 (2005); Samuels et al., Science 304:554 (2004);
Samuels et al., Cancer Cell 7:561-573 (2005)). These observations show that deregulation of
phosphoinositol-3 kinase, and the upstream and downstream components of this signaling
pathway, is one of the most common deregulations associated with human cancers and
proliferative diseases (Parsons et al., Nature 436:792 (2005); Hennessey at el., Nature Rev.
Drug Disc. 4:988-1004 (2005)).

[0005] In view of the above, inhibitors of PI3K o would be of particular value in the
treatment of proliferative disease and other disorders. While multiple inhibitors of PI3Ks
have been developed (for example, taselisib, alpelisib, buparlisib and others), these molecules
inhibit multiple Class 1A PI3K isoforms. Inhibitors that are active against multiple Class 1A
PI3K isoforms are known as “pan-PI3K” inhibitors. A major hurdle for the clinical
development of existing PI3K inhibitors has been the inability to achieve the required level of
target inhibition in tumors while avoiding toxicity in cancer patients. Pan-PI3K inhibitors
share certain target-related toxicities including diarrhea, rash, fatigue, and hyperglycemia.
The toxicity of PI3K inhibitors is dependent on their isoform selectivity profile. Inhibition
of PI3Ka is associated with hyperglycemia and rash, whereas inhibition of PI3K3 or PI3Ky is
associated with diarrhea, myelosuppression, and transaminitis (Hanker et al., Cancer

Discovery (2019) PMID: 30837161. Therefore, selective inhibitors of PI3Ka may increase
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the therapeutic window, enabling sufficient target inhibition in the tumor while avoiding

dose-limiting toxicity in cancer patients.
SUMMARY

[0006] In some embodiments, the present disclosure provides a compound of formula I-1:

R2

R1
/
X xX—Q
\I’I /NH
\Z/ E
I-1

or a pharmaceutically acceptable salt thereof, wherein each of R!, R%, Q, E, X, Y, and Z is as

defined in embodiments and classes and subclasses herein.

[0007] In some embodiments, the present disclosure provides a compound of formula I:

R2 R1
/
XX
I /N H
~ Z/ E
1

or a pharmaceutically acceptable salt thereof, wherein each of R, R% Q,E, X, Y, and Z is as

defined in embodiments and classes and subclasses herein.

[0008] In some embodiments, the present invention provides a pharmaceutical composition
comprising a compound of formula I, or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier, adjuvant, or diluent.

[0009] In some embodiments, the present invention provides a method of treating a PI3K o~
mediated disorder comprising administering to a patient in need thereof a compound of

formula I, or composition comprising said compound.

[0010] In some embodiments, the present invention provides a process for providing a

compound of formula I, or synthetic intermediates thereof.

[0011] In some embodiments, the present invention provides a process for providing

pharmaceutical compositions comprising compounds of formula I.
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DETAILED DESCRIPTION
1. General Description of Certain Embodiments of the Invention

[0012] Compounds of the present invention, and pharmaceutical compositions thereof, are
useful as inhibitors of PI3K«a. In some embodiments, the present invention provides a

compound of formula I:

R1
/
XX Q
+| /NH
\Z/ E
I

or a pharmaceutically acceptable salt thereof, wherein:

E is -C(O)-, -C(RE)-, -C(RE)C(RE)z-, -C(S)-, -S(0)s., -OC(O)-, -N(RE)C(O)-, -C(O)N(RE)-,
or -C(RE)C(0)-;

Qis CH, C(RY), or N;

X is CH, C(R%), or N;

Y is CH, C(RY), or N;

Z is CH, C(R?), or N;

R'is -L-R!4;

R? is -L2-R?*;

each instance of RE is independently H or -LE-RE4;

R@is -L-RY;

R¥is -LX-RX4;

RY is -LY-RY%;

RZ is -L%-R?*; or

two instances of RF are taken together with their intervening atoms to form a 3-8 membered

saturated or partially unsaturated monocyclic ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; or an 8-12 membered saturated or partially

unsaturated bicyclic ring having 0-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur; wherein each ring is substituted with n instances of REEC;
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R© and R! are taken together with their intervening atoms to form a 4-8 membered
saturated or partially unsaturated monocyclic ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; or an 8-12 membered saturated or partially
unsaturated bicyclic ring having 0-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur; wherein each ring is substituted with p instances of R?!¢;

RY and R? are taken together with their intervening atoms to form a 4-7 membered partially
unsaturated or aromatic ring having 0-4 heteroatoms independently selected from

nitrogen, oxygen, and sulfur; wherein said ring is substituted with q instances of RY%C;

each of L', L2, LE, LQ LX, LY, and L? is independently a covalent bond, or a C1.4 bivalent
saturated or unsaturated, straight or branched hydrocarbon chain wherein one or two
methylene units of the chain are optionally and independently replaced by -CH(RL)-,
-C(RM2-, Cs. cycloalkylene, Cs.6 heterocycloalkylene, -N(R)-, -N(R)C(O)-, -N(R)C(NR)-,
-N(R)C(NOR)-, -N(R)C(NCN)-, -C(O)N(R)-, -N(R)S(O)2-, -S(O)2N(R)-, -O-, -C(O)-,
-0OC(0)~, -C(0)O-, -S-, ~-S(O)- , or -S(O)~;

R!4 is R” or R substituted by ! instances of R!C;

R?% is R or RE substituted by r? instances of RC;

REA is R or R substituted by 1° instances of REC;

R is R? or RB substituted by r* instances of RY;

R*A is R? or R® substituted by r° instances of R*C;

RYA is R? or RB substituted by r° instances of RYS;

R?* is R or R substituted by 1’ instances of RZC;

R is R* or RB substituted by 1° instances of RLC;

each instance of R? is independently oxo, deuterium, halogen, -CN, -NO,, -OR, -SFs, -SR,
-NRz2, -S(O)2R, -S(O)2NRy, -S(O)F, -S(O)R, -S(O)NRz, -S(O}NR)R, -C(O)R, -C(O)OR,
-C(O)NR2, -C(O)N(R)OR, -OC(O)R, -OC(O)NR37, -N(R)C(O)OR, -N(R)C(O)R,
-N(RYC(O)NR2, -N(R)YC(NR)NR3, -N(R)S(O)2NR2, -N(R)S(0O)2R, -P(O)Rz, -P(O)}R)OR,
or -B(OR);

each instance of R® is independently a C1.¢ aliphatic chain; phenyl; naphthyl; cubanyl;
adamantyl; a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur; an 8-10 membered bicyclic



WO 2021/222556 PCT/US2021/029882

heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; a 3-7 membered saturated or partially unsaturated monocyclic carbocyclic ring; a 5-
12 membered saturated or partially unsaturated bicyclic carbocyclic ring; a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; or a 7-12 membered saturated or
partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently

selected from nitrogen, oxygen, and sulfur;

each instance of R'C, R?C, RFC, RQC, RXC, RYC RZC RMC, RFEC RQIC and RY%C is
independently oxo, deuterium, halogen, -CN, -NO3, -OR, -SFs, -SR, -NR3, -S(O):R,
-S(0)2NR3, -S(O)2F, -S(O)R, -S(O)NR3, -S(O)}NR)R, -C(O)R, -C(O)OR, -C(O)NR3,
-C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR,
-N(R)C(NR)NR3, -N(R)S(O)2NR2, -N(R)S(O)2R, -P(O)R2, -P(O)(R)OR, -B(OR)», or an
optionally substituted group selected from Ci6 aliphatic, phenyl, a 3-7 membered saturated
or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring

having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur;

each instance of R is independently hydrogen, or an optionally substituted group selected
from Ci.¢ aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen,
and sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur; or

two R groups on the same nitrogen are taken together with their intervening atoms to form
a 4-7 membered saturated, partially unsaturated, or heteroaryl ring having 0-3
heteroatoms, in addition to the nitrogen, independently selected from nitrogen, oxygen,

and sulfur; and
each of n, p, q, 1!, 2, r°, 14, 1°, 1®, r/, and 1® is independently 0, 1, 2, 3, or 4.
2. Compounds and Definitions
[0013] Compounds of the present invention include those described generally herein, and are
further illustrated by the classes, subclasses, and species disclosed herein. As used herein, the
following definitions shall apply unless otherwise indicated. For purposes of this invention,

the chemical elements are identified in accordance with the Periodic Table of the Elements,

CAS version, Handbook of Chemistry and Physics, 75 Ed. Additionally, general principles
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of organic chemistry are described in “Organic Chemistry”, Thomas Sorrell, University
Science Books, Sausalito: 1999, and “March’s Advanced Organic Chemistry”, 5 Ed., Ed.:
Smith, M.B. and March, J., John Wiley & Sons, New York: 2001, the entire contents of

which are hereby incorporated by reference.

[0014] The term “aliphatic” or “aliphatic group”, as used herein, means a straight-chain (i.e.,
unbranched) or branched, substituted or unsubstituted hydrocarbon chain that is completely
saturated or that contains one or more units of unsaturation, or a monocyclic hydrocarbon or
bicyclic hydrocarbon that is completely saturated or that contains one or more units of
unsaturation, but which is not aromatic (also referred to herein as “carbocycle” or
“cycloaliphatic™), that has a single point of attachment to the rest of the molecule. Unless
otherwise specified, aliphatic groups contain 1-6 aliphatic carbon atoms. In some
embodiments, aliphatic groups contain 1-5 aliphatic carbon atoms. In other embodiments,
aliphatic groups contain 1-4 aliphatic carbon atoms. In still other embodiments, aliphatic
groups contain 1-3 aliphatic carbon atoms, and in yet other embodiments, aliphatic groups
contain 1-2 aliphatic carbon atoms. In some embodiments, “cycloaliphatic” (or
“carbocycle”) refers to a monocyclic Cs-Cs hydrocarbon that is completely saturated or that
contains one or more units of unsaturation, but which is not aromatic, that has a single point
of attachment to the rest of the molecule. Suitable aliphatic groups include, but are not
limited to, linear or branched, substituted or unsubstituted alkyl, alkenyl, alkynyl groups and
hybrids thereof such as (cycloalkylalkyl, (cycloalkenyl)alkyl or (cycloalkyl)alkenyl.

[0015] The term ““alkyl”, unless otherwise indicated, as used herein, refers to a monovalent
aliphatic hydrocarbon radical having a straight chain, branched chain, monocyclic moiety, or
polycyclic moiety or combinations thereof, wherein the radical is optionally substituted at
one or more carbons of the straight chain, branched chain, monocyclic moiety, or polycyclic
moiety or combinations thereof with one or more substituents at each carbon, wherein the one
or more substituents are independently C1-Cio alkyl. Examples of “alkyl” groups include
methyl, ethyl, propyl, isopropyl, butyl, iso-butyl, sec-butyl, tert-butyl, pentyl, hexyl, heptyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, norbornyl, and the like.

[0016] The term “lower alkyl” refers to a Ci.4 straight or branched alkyl group. Exemplary
lower alkyl groups are methyl, ethyl, propyl, isopropyl, butyl, isobutyl, and tert-butyl.

[0017] The term “lower haloalky!l” refers to a Ci.4 straight or branched alkyl group that is

substituted with one or more halogen atoms.
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[0018] The term “heteroatom”™ means one or more of oxygen, sulfur, nitrogen, phosphorus, or
silicon (including, any oxidized form of nitrogen, sulfur, phosphorus, or silicon; the
quaternized form of any basic nitrogen or; a substitutable nitrogen of a heterocyclic ring, for
example N (as in 3,4-dihydro-2H-pyrrolyl), NH (as in pyrrolidinyl) or NR" (as in N-
substituted pyrrolidinyl)).

[0019] The term ‘“‘unsaturated,” as used herein, means that a moiety has one or more units of

unsaturation.

[0020] As used herein, the term “Cis (or Cis, or Ci1.4) bivalent saturated or unsaturated,
straight or branched, hydrocarbon chain”, refers to bivalent alkylene, alkenylene, and

alkynylene chains that are straight or branched as defined herein,

[0021] The term “alkylene” refers to a bivalent alkyl group. An “alkylene chain” is a
polymethylene group, i.e., -(CH2)y—, wherein n is a positive integer, preferably from 1 to 6,
from 1 to 4, from 1 to 3, from 1 to 2, or from 2 to 3. A substituted alkylene chain is a
polymethylene group in which one or more methylene hydrogen atoms are replaced with a
substituent. Suitable substituents include those described below for a substituted aliphatic
group.

[0022] The term “alkenylene” refers to a bivalent alkenyl group. A substituted alkenylene
chain is a polymethylene group containing at least one double bond in which one or more
hydrogen atoms are replaced with a substituent. Suitable substituents include those described

below for a substituted aliphatic group.
[0023] The term “halogen” means F, Cl, Br, or L.

[0024] The term “aryl,” used alone or as part of a larger moiety as in “aralkyl,” “aralkoxy,”
or “aryloxyalkyl,” refers to monocyclic or bicyclic ring systems having a total of five to
fourteen ring members, wherein at least one ring in the system is aromatic and wherein each
ring in the system contains 3 to 7 ring members. The term “aryl” may be used
interchangeably with the term “aryl ring.” In certain embodiments of the present invention,
“aryl” refers to an aromatic ring system which includes, but is not limited to, phenyl,

biphenyl, naphthyl, anthracyl and the like, which may bear one or more substituents.

[0025] The terms “heteroaryl” or “heteroaromatic”, unless otherwise defined, as used herein
refers to a monocyclic aromatic 5-6 membered ring containing one or more heteroatoms, for
example one to three heteroatoms, such as nitrogen, oxygen, and sulfur, or an 8-10 membered

polycyclic ring system containing one or more heteroatoms, wherein at least one ring in the
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polycyclic ring system is aromatic, and the point of attachment of the polycyclic ring system
is through a ring atom on an aromatic ring. A heteroaryl ring may be linked to adjacent
radicals though carbon or nitrogen. Examples of heteroaryl rings include but are not limited
to furan, thiophene, pyrrole, thiazole, oxazole, isothiazole, isoxazole, imidazole, pyrazole,
triazole, pyridine, pyrimidine, indole, etc. For example, unless otherwise defined,

1,2,3,4-tetrahydroquinoline is a heteroaryl ring if its point of attachment is through the benzo

[0026] The terms “heterocyclyl” or “heterocyclic group”, unless otherwise defined, refer to a

ring, e.g.:

saturated or partially unsaturated 3-10 membered monocyclic or 7-14 membered polycyclic
ring system, including bridged or fused rings, and whose ring system includes one to four
heteroatoms, such as nitrogen, oxygen, and sulfur. A heterocyclyl ring may be linked to

adjacent radicals through carbon or nitrogen.

[0027] The term “‘partially unsaturated” in the context of rings, unless otherwise defined,
refers to a monocyclic ring, or a component ring within a polycyclic (e.g. bicyclic, tricyclic,
etc.) ring system, wherein the component ring contains at least one degree of unsaturation in
addition to those provided by the ring itself, but is not aromatic. Examples of partially
unsaturated rings include, but are not limited to, 3,4-dihydro-2H-pyran, 3-pyrroline, 2-
thiazoline, etc. Where a partially unsaturated ring is part of a polycyclic ring system, the
other component rings in the polycyclic ring system may be saturated, partially unsaturated,
or aromatic, but the point of attachment of the polycyclic ring system is on a partially
unsaturated component ring. For example, unless otherwise defined, 1,2,3,4-
tetrahydroquinoline is a partially unsaturated ring if its point of attachment is through the

piperidino ring, e.g.:
T
O
[0028] The term “‘saturated” in the context of rings, unless otherwise defined, refers to a 3-10

membered monocyclic ring, or a 7-14 membered polycyclic (e.g. bicyclic, tricyclic, etc.) ring

system, wherein the monocyclic ring or the component ring that is the point of attachment for
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the polycyclic ring system contains no additional degrees of unsaturation in addition to that
provided by the ring itself. Examples of monocyclic saturated rings include, but are not
limited to, azetidine, oxetane, cyclohexane, etc. Where a saturated ring is part of a polycyclic
ring system, the other component rings in the polycyclic ring system may be saturated,
partially unsaturated, or aromatic, but the point of attachment of the polycyclic ring system is
on a saturated component ring. For example, unless otherwise defined, 2-azaspiro[3.4]oct-6-

ene is a saturated ring if its point of attachment is through the azetidino ring, e.g.:

O

[0029] The terms “alkylene”, “arylene”, “cycloalkylene”, “heteroarylene”,
“heterocycloalkylene”, and the other similar terms with the suffix “-ylene” as used herein
refers to a divalently bonded version of the group that the suffix modifies. For example,

“alkylene” is a divalent alkyl group connecting the groups to which it is attached.

[0030] As used herein, the term “bridged bicyclic” refers to any bicyclic ring system, i.e.
carbocyclic or heterocyclic, saturated or partially unsaturated, having at least one bridge. As
defined by IUPAC, a “bridge” is an unbranched chain of atoms or an atom or a valence bond
connecting two bridgeheads, where a “bridgehead” is any skeletal atom of the ring system
which is bonded to three or more skeletal atoms (excluding hydrogen). In some
embodiments, a bridged bicyclic group has 7-12 ring members and 0-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur. Such bridged bicyclic groups are
well known in the art and include those groups set forth below where each group is attached
to the rest of the molecule at any substitutable carbon or nitrogen atom. Unless otherwise
specified, a bridged bicyclic group is optionally substituted with one or more substituents as
set forth for aliphatic groups. Additionally or alternatively, any substitutable nitrogen of a
bridged bicyclic group is optionally substituted. Exemplary bridged bicyclics include:

Ao Moy P D B
Do Dy P PP

10
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[0031] As described herein, compounds of the invention may contain “optionally substituted”
moieties. In general, the term “substituted,” whether preceded by the term “optionally” or
not, means that one or more hydrogens of the designated moiety are replaced with a suitable
substituent. Unless otherwise indicated, an “optionally substituted” group may have a
suitable substituent at each substitutable position of the group, and when more than one
position in any given structure may be substituted with more than one substituent selected
from a specified group, the substituent may be either the same or different at every position.
Combinations of substituents envisioned by this invention are preferably those that result in
the formation of stable or chemically feasible compounds. The term “‘stable,” as used herein,
refers to compounds that are not substantially altered when subjected to conditions to allow
for their production, detection, and, in certain embodiments, their recovery, purification, and

use for one or more of the purposes disclosed herein.

[0032] Suitable monovalent substituents on a substitutable carbon atom of an “optionally
substituted” group are independently halogen; —(CH2)o-4R°; —(CH2)0-4OR®; -O(CHz2)0-4R®, —
O—(CH2)0-4C(O)OR®; (CH2)0-4CH(OR®)2; ~(CH2)0-4SR°; |(CHz)o-4Ph, which may be
substituted with R°; «(CH2)0-4O(CHa2)o-1Ph which may be substituted with R®;

—CH=CHPh, which may be substituted with R°; —(CHz2)o-4O(CH2)o-1-pyridyl which may be
substituted with R°; -NO2; —CN; —N3; ~(CH2)0-4N(R°)2; —(CH2)o-4sN(R°)C(O)R®;
~N(R®)C(S)R®; <(CH2)o-4aN(R°)C(O)NR®2; -N(R°)C(S)NR°2; -(CHz2)0-4«N(R°)C(O)OR®;
-N(R*)N(R®)C(O)R?; -N(R°)N(R)C(O)NR®2; -N(R°)N(R°)C(O)OR®; —(CH2)0o-4C(O)R";
—C(S)R®; —(CH2)0o 4C(O)OR°; -(CHz2)o-4C(O)SR®; -(CH2)0o 4C(O)OSiR°3; (CHz2)o 4OC(O)R®;
—OC(O)(CH2)0-4SR?; —SC(S)SR°; (CH2)0-4SC(O)R?; «(CH2)0-4C(O)NR°2; —C(S)NR°2;
—C(S)SR®; —-SC(S)SR°®, -(CH2)0 4OC(O)NR; -C(O)N(OR)R®; —~C(O)C(O)R®;
—C(O)CH2C(O)R®; —C(NOR®)R®; -(CH2)0-4SSR°; ((CH2)0-4S(0)2R°; -(CH2)0-4S(0)20R°;
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~(CHz2)0-40S(0)2R®; —S(0)2NR°2; -(CH2)0-4S(O)R°; -N(R°)S(O)2NR°2; -N(R°)S(0)2R°;
—N(OR*)R?; —C(NH)NR°2; -P(O}(OR°)R®; -P(O)R°2; -OP(O)R°2; —OP(O)(OR®)2; —SiR°3;
—(C1-4 straight or branched alkylene)O-N(R®)2; or —(Ci-4 straight or branched
alkylene)C(O)O-N(R®)2, wherein each R° may be substituted as defined below and is
independently hydrogen, Ci-s aliphatic, —CH2Ph, —O(CH2)o-1Ph, -CH2-(5-6 membered
heteroaryl ring), or a 5—6—membered saturated, partially unsaturated, or aryl ring having 0—4
heteroatoms independently selected from nitrogen, oxygen, or sulfur, or, notwithstanding the
definition above, two independent occurrences of R®, taken together with their intervening
atom(s), form a 3—12—-membered saturated, partially unsaturated, or aryl mono— or bicyclic
ring having 0—4 heteroatoms independently selected from nitrogen, oxygen, or sulfur, which

may be substituted as defined below.

[0033] Suitable monovalent substituents on R° (or the ring formed by taking two independent
occurrences of R° together with their intervening atoms), are independently halogen, —
(CH2)0-2R®, —(haloR®), -(CH2)0-2OH, —(CH2)20R®, —(CH2)02CH(OR®)2;

-O(haloR*®), —CN, —N3, -(CH2)0-2C(O)R®, —(CH2)02C(O)OH, —(CH2)02C(O)OR®, (CH2)o-
2SR®, —(CH2)0-2SH, <(CH2)0-2NH2, —(CH2)0-2NHR®, -(CH2)0-2NR*2, -NO,, —SiR*3;, ~OSiR*3,
-C(O)SR®, —(C1_4 straight or branched alkylene)C(O)OR®, or —SSR*® wherein each R® is
unsubstituted or where preceded by “halo” is substituted only with one or more halogens, and
is independently selected from Ci_4 aliphatic, -CH2Ph, —O(CH32)o-1Ph, or a 5—6—membered
saturated, partially unsaturated, or aryl ring having 0—4 heteroatoms independently selected
from nitrogen, oxygen, or sulfur. Suitable divalent substituents on a saturated carbon atom of

R° include =0 and =S.

[0034] Suitable divalent substituents on a saturated carbon atom of an “optionally
substituted” group include the following: =0, =S, =NNR ", =NNHC(O)R", =NNHC(O)OR",
=NNHS(0):R", =NR", =NOR", ~O(C(R"2))2-30—, or —S(C(R"2))>-38—, wherein each
independent occurrence of R” is selected from hydrogen, C1-6 aliphatic which may be
substituted as defined below, or an unsubstituted 5-6-membered saturated, partially
unsaturated, or aryl ring having 0—4 heteroatoms independently selected from nitrogen,
oxygen, or sulfur. Suitable divalent substituents that are bound to vicinal substitutable
carbons of an “optionally substituted” group include: ~O(CR"2)>-30—, wherein each
independent occurrence of R” is selected from hydrogen, Ci¢ aliphatic which may be

substituted as defined below, or an unsubstituted 5—6—-membered saturated, partially

12



WO 2021/222556 PCT/US2021/029882

unsaturated, or aryl ring having 0—4 heteroatoms independently selected from nitrogen,

oxygen, or sulfur.

[0035] Suitable substituents on the aliphatic group of R” include halogen,

—R®, -(haloR*®), -OH, —OR*®, —O(haloR*®), —-CN, —C(O)OH, —C(O)OR®, -NH;, -NHR®,
—NR*;, or -NO», wherein each R® is unsubstituted or where preceded by “halo” is substituted
only with one or more halogens, and is independently Ci4 aliphatic, -CH2Ph, —O(CHz2)o-1Ph,
or a 5—6-membered saturated, partially unsaturated, or aryl ring having 0—4 heteroatoms

independently selected from nitrogen, oxygen, or sulfur.

[0036] Suitable substituents on a substitutable nitrogen of an “optionally substituted” group
include —Rf, -NR,, —-C(O)R', -C(O)ORT, -C(O)C(O)R', —-C(O)CH>C(O)R, -S(O)RT,
-S(0):NR, -C(S)NR T2, -C(NH)NR 2, or -N(R")S(0):R; wherein each R is independently
hydrogen, C1-¢ aliphatic which may be substituted as defined below, unsubstituted —OPh, or
an unsubstituted 5—6—membered saturated, partially unsaturated, or aryl ring having 0—4
heteroatoms independently selected from nitrogen, oxygen, or sulfur, or, notwithstanding the
definition above, two independent occurrences of R, taken together with their intervening
atom(s) form an unsubstituted 3—12—-membered saturated, partially unsaturated, or aryl
mono— or bicyclic ring having 0—4 heteroatoms independently selected from nitrogen,

oxygen, or sulfur.

[0037] Suitable substituents on the aliphatic group of R are independently halogen,

-R®, -(haloR®), -OH, —OR*, —-O(haloR*), —-CN, —-C(O)OH, —-C(O)OR*®, -NH2, -NHR®,
-NR*;, or -NO,, wherein each R® is unsubstituted or where preceded by “halo” is substituted
only with one or more halogens, and is independently C;_4 aliphatic, —~CH>Ph, ~O(CH2)o-1Ph,
or a 5—6—membered saturated, partially unsaturated, or aryl ring having 0—4 heteroatoms

independently selected from nitrogen, oxygen, or sulfur.

[0038] The term “isomer™ as used herein refers to a compound having the identical chemical
formula but different structural or optical configurations. The term “stereoisomer” as used
herein refers to and includes isomeric molecules that have the same molecular formula but
differ in positioning of atoms and/or functional groups in the space. All stereoisomers of the
present compounds (e.g., those which may exist due to asymmetric carbons on various
substituents), including enantiomeric forms and diastereomeric forms, are contemplated

within the scope of this disclosure. Therefore, unless otherwise stated, single stereochemical
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isomers as well as mixtures of enantiomeric, diastereomeric, and geometric (or

conformational) isomers of the present compounds are within the scope of the invention.

[0039] The term “tautomer” as used herein refers to one of two or more structural isomers
which exist in equilibrium and which are readily converted from one isomeric form to
another. It is understood that tautomers encompass valence tautomers and proton tautomers
(also known as prototropic tautomers). Valence tautomers include interconversions by
reorganization of some of the bonding electrons. Proton tautomers include interconversions
via migration of a proton, such as keto-enol and imine-enamine isomerizations. Unless
otherwise stated, all tautomers of the compounds of the invention are within the scope of the

invention.

[0040] The term ““isotopic substitution” as used herein refers to the substitution of an atom
with its isotope. The term “isotope” as used herein refers to an atom having the same atomic
number as that of atoms dominant in nature but having a mass number (neutron number)
different from the mass number of the atoms dominant in nature. It is understood that a
compound with an isotopic substitution refers to a compound in which at least one atom
contained therein is substituted with its isotope. Atoms that can be substituted with its
isotope include, but are not limited to, hydrogen, carbon, and oxygen. Examples of the
isotope of a hydrogen atom include 2H (also represented as D) and *H. Examples of the
isotope of a carbon atom include *C and “C. Examples of the isotope of an oxygen atom
include '%0. Unless otherwise stated, all isotopic substitution of the compounds of the
invention are within the scope of the invention. Such compounds are useful, for example, as
analytical tools, as probes in biological assays, or as therapeutic agents in accordance with the
present invention. In certain embodiments, for example, a warhead moiety, RV, of a

provided compound comprises one or more deuterium atoms.

[0041] As used herein, the term “pharmaceutically acceptable salt” refers to those salts which
are, within the scope of sound medical judgment, suitable for use in contact with the tissues
of humans and lower animals without undue toxicity, irritation, allergic response and the like,
and are commensurate with a reasonable benefit/risk ratio. Exemplary pharmaceutically
acceptable salts are found, e.g., in Berge, et al. (J. Pharm. Sci. 1977, 66(1), 1; and Gould,
P.L., Int. J. Pharmaceutics 1986, 33, 201-217; (each hereby incorporated by reference in its
entirety).
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[0042] Pharmaceutically acceptable salts of the compounds of this invention include those
derived from suitable inorganic and organic acids and bases. Examples of pharmaceutically
acceptable, nontoxic acid addition salts are salts of an amino group formed with inorganic
acids such as hydrochloric acid, hydrobromic acid, phosphoric acid, sulfuric acid and
perchloric acid or with organic acids such as acetic acid, oxalic acid, maleic acid, tartaric
acid, citric acid, succinic acid or malonic acid or by using other methods used in the art such
as ion exchange. Other pharmaceutically acceptable salts include adipate, alginate, ascorbate,
aspartate, benzenesulfonate, benzoate, bisulfate, borate, butyrate, camphorate,
camphorsulfonate, citrate, cyclopentanepropionate, digluconate, dodecylsulfate,
ethanesulfonate, formate, fumarate, glucoheptonate, glycerophosphate, gluconate,
hemisulfate, heptanoate, hexanoate, hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate,
lactate, laurate, lauryl sulfate, malate, maleate, malonate, methanesulfonate, 2—
naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate, palmitate, pamoate, pectinate,
persulfate, 3—-phenylpropionate, phosphate, pivalate, propionate, stearate, succinate, sulfate,

tartrate, thiocyanate, p—toluenesulfonate, undecanoate, valerate salts, and the like.

[0043] Salts derived from appropriate bases include alkali metal, alkaline earth metal,
ammonium and N*(Ci-salkyl)s salts. Representative alkali or alkaline earth metal salts
include sodium, lithium, potassium, calcium, magnesium, and the like. Further
pharmaceutically acceptable salts include, when appropriate, nontoxic ammonium,
quaternary ammonium, and amine cations formed using counterions such as halide,

hydroxide, carboxylate, sulfate, phosphate, nitrate, loweralkyl sulfonate and aryl sulfonate.

[0044] Pharmaceutically acceptable salts are also intended to encompass hemi-salts, wherein
the ratio of compound:acid is respectively 2:1. Exemplary hemi-salts are those salts derived
from acids comprising two carboxylic acid groups, such as malic acid, fumaric acid, maleic
acid, succinic acid, tartaric acid, glutaric acid, oxalic acid, adipic acid and citric acid. Other
exemplary hemi-salts are those salts derived from diprotic mineral acids such as sulfuric acid.
Exemplary preferred hemi-salts include, but are not limited to, hemimaleate, hemifumarate,

and hemisuccinate.

[0045] As used herein the term “about” is used herein to mean approximately, roughly,
around, or in the region of. When the term “about” is used in conjunction with a numerical
range, it modifies that range by extending the boundaries above and below the numerical
values set forth. In general, the term “about” is used herein to modify a numerical value

above and below the stated value by a variance of 20 percent up or down (higher or lower).

15



WO 2021/222556 PCT/US2021/029882

[0046] An “effective amount”, “sufficient amount” or “therapeutically effective amount™ as
used herein is an amount of a compound that is sufficient to effect beneficial or desired
results, including clinical results. As such, the effective amount may be sufficient, e.g., to
reduce or ameliorate the severity and/or duration of afflictions related to PI3K o signaling, or
one or more symptoms thereof, prevent the advancement of conditions or symptoms related
to afflictions related to PI3Ka signaling, or enhance or otherwise improve the prophylactic or
therapeutic effect(s) of another therapy. An effective amount also includes the amount of the

compound that avoids or substantially attenuates undesirable side effects.

[0047] As used herein and as well understood in the art, “treatment” is an approach for
obtaining beneficial or desired results, including clinical results. Beneficial or desired
clinical results may include, but are not limited to, alleviation or amelioration of one or more
symptoms or conditions, diminution of extent of disease or affliction, a stabilized (i.e., not
worsening) state of disease or affliction, preventing spread of disease or affliction, delay or
slowing of disease or affliction progression, amelioration or palliation of the disease or
affliction state and remission (whether partial or total), whether detectable or undetectable.
“Treatment” can also mean prolonging survival as compared to expected survival if not
receiving treatment. In some embodiments, treatment may be administered after one or more
symptoms have developed. In other embodiments, treatment may be administered in the
absence of symptoms. For example, treatment may be administered to a susceptible
individual prior to the onset of symptoms (e.g., in light of a history of symptoms and/or in
light of genetic or other susceptibility factors). Treatment may also be continued after

symptoms have resolved, for example to prevent or delay their recurrence.

[0048] The phrase “in need thereof” refers to the need for symptomatic or asymptomatic
relief from conditions related to PI3Ka signaling activity or that may otherwise be relieved

by the compounds and/or compositions of the disclosure.
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3. Description of Exemplary Embodiments

[0049] As described above, in some embodiments, the present invention provides a

compound of formula I-1:

Rz R1
/
X xX—Q
+| /N H
~ Z/ E
I-1

or a pharmaceutically acceptable salt thereof, wherein:

E is -C(0)-, -C(RP)z-, -C(RF):C(RP)z-, -C(S)-, -S(0)s., -OC(O)-, -N(RF)C(O)-, -C(O)N(RP)-,
or -C(RE),C(0)-;

Qis CH, C(RY), or N;
X is CH, C(RX), or N;
Y is CH, C(RY), or N;
Z is CH, C(R%), or N;
R'is -L-R!4;

R?is -L>-R*;

each instance of R¥ is independently H or -LE-RF4;
RQis -LO-R;

R¥is -LX-R*A;

RY is -LY-RY4;

RZis -L#-R%A; or

two instances of RE are taken together with their intervening atoms to form a 3-8 membered
saturated or partially unsaturated monocyclic ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; or an 8-12 membered saturated or partially
unsaturated bicyclic ring having 0-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur; wherein each ring is substituted with n instances of REEC;

RQ and R! are taken together with their intervening atoms to form a 4-8 membered

saturated or partially unsaturated monocyclic ring having 0-4 heteroatoms independently
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selected from nitrogen, oxygen, and sulfur; or an 8-12 membered saturated or partially
unsaturated bicyclic ring having 0-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur; wherein each ring is substituted with p instances of R?'¢;

RY and R? are taken together with their intervening atoms to form a 4-7 membered partially
unsaturated or aromatic ring having 0-4 heteroatoms independently selected from

nitrogen, oxygen, and sulfur; wherein said ring is substituted with q instances of RY%C;

each of L!, L2, LE, LR L%, LY, and L? is independently a covalent bond, or a C14 bivalent
saturated or unsaturated, straight or branched hydrocarbon chain wherein one or two
methylene units of the chain are optionally and independently replaced by -CH(R')-,
-C(RM)2-, Cs.6 cycloalkylene, Cs.¢ heterocycloalkylene, -N(R)-, -N(R)C(O)-, -N(R)C(NR)-,
-NR)C(NOR)-, -N(R)C(NCN)-, -C(O)N(R)-, -N(R)S(O)2-, -S(O)2N(R)-, -O-, -C(O)-,
-0C(O)-, -C(0)O-, -S-, -S(0)- , or -S(O)-;

R4 is R or RE substituted by r! instances of R!C;

R?* is R® or R substituted by 12 instances of R*;

REA is RA or RB substituted by 1° instances of RF¢;

R is R* or R® substituted by 1* instances of RC;

R*4 is R? or RE substituted by r° instances of RXC;

RYA is R* or R® substituted by 1° instances of RY;

RZ% is R* or RE substituted by 1’ instances of R%C;

R is R? or R substituted by r® instances of RL;

each instance of R? is independently oxo, deuterium, halogen, -CN, -NO», -OR, -SFs, -SR,
-NR2, -S(O)2R, -S(O):NRz2, -S(O)2F, -S(O)R, -S(O)NRz2, -S(OYNR)R, -S(O)}(NCN)R,
-S(NCN)R, -C(O)R, -C(O)OR, -C(O)NRz, -C(O)N(R)OR, -OC(O)R, ~-OC(O)NR2,
-N(RYC(O)OR, -N(R)C(O)R, -N(R)C(O)NRz, -N(R)C(NR)NR2, ~-N(R)S(0)NR2,
-N(R)S(O)R, -P(O)R2, -P(O)R)OR, or -B(OR),;

each instance of R® is independently a Ci.¢ aliphatic chain; phenyl; naphthyl; cubanyl;
adamantyl; a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; an 8-10 membered bicyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and

sulfur; a 3-7 membered saturated or partially unsaturated monocyclic carbocyclic ring; a 5-
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12 membered saturated or partially unsaturated bicyclic carbocyclic ring; a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; or a 7-12 membered saturated or
partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently

selected from nitrogen, oxygen, and sulfur;

each instance of R!¢, R?C, REC, RQC RXC RYC RZC RIC REEC ROQIC apnd RYZC g
independently oxo, deuterium, halogen, -CN, -NO», -OR, -SF;, -SR, -NR>, -S(O)2R,
-S(0)2NR2, -S(O)2F, -S(O)R, -S(O)NRz, -S(O)}NR)R, -C(O)R, -C(O)OR, -C(O)NRz>,
-C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR,
-N(R)C(NR)NR3, -N(R)S(O)2NR2, -N(R)S(O):2R, -P(O)R2, -P(O)(R)OR, -B(OR)2, or an
optionally substituted group selected from Cis aliphatic, phenyl, a 3-7 membered saturated
or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring

having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur;

each instance of R is independently hydrogen, or an optionally substituted group selected
from Ci aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen,
and sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur; or

two R groups on the same nitrogen are taken together with their intervening atoms to form

a 4-7 membered saturated, partially unsaturated, or heteroaryl ring having 0-3
heteroatoms, in addition to the nitrogen, independently selected from nitrogen, oxygen,
and sulfur; and

each ofn, p, q, 1!, 1%, 1, 1%, 1°, 1% 17, and 1¥ is independently 0, 1, 2, 3, 4, or 5.

[0050] In some embodiments, the present invention provides a compound of Formula 1-1,

wherein each of E, Q, X, Y, Z, R}, R2, RE, R R¥, RY, R?, R'A R?A, REA, RQA RXA RYA

RZA RL RA RB RlC RZC REC RQC RXC, RYC, RZC, RLC, REEC’ RQlC’ RYZC’ R, n, p, q, 1,.]’ 1‘2,

1, 1, 1% 17, and 1 is as defined below, and described in embodiments herein, both singly

and in combination.

[0051] In certain embodiments, RY¥A is -S(O)zR, -S(0)2NR32, -S(O)2F, -S(O)R, -S(O)NR3,

-S(O)YNR)R, -S(O)(NCN)R, or -S(NCN)R. In certain embodiments, R¥A is -S(O)(NR)R,

-S(O)(NCN)R, or -S(NCN)R. In certain embodiments, R¥4 is -S(O)(NCN)R or -S(NCN)R.
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In certain embodiments, RY# is -S(O)(NCN)R. In certain embodiments, RY# is -S(NCN)R.

In some embodiments, RY# is selected from the groups depicted in the compounds in Table 1.

[0052] In certain embodiments, R* is -S(O)2R, -S(0)2NRz2, -S(O)2F, -S(O)R, -S(O)NR>,
-S(O)(NR)R, -S(O)(NCN)R, or -S(NCN)R. In certain embodiments, R is -S(O}NR)R,
-S(O)(NCN)R, or -S(NCN)R. In certain embodiments, R? is -S(O)(NCN)R or -S(NCN)R.
In certain embodiments, R* is -S(O)}(NCN)R. In certain embodiments, R* is -S(NCN)R. In

some embodiments, R is selected from the groups depicted in the compounds in Table 1.

[0053] In certain embodiments, nis 1, 2, 3, 4, or 5. In certain embodiments, nis 2, 3, 4, or 5.
In certain embodiments, n is 3, 4, or 5. In certain embodiments, n is 4 or 5. In certain
embodiments, n is 5. In certain embodiments, n is selected from the values represented in the

compounds in Table 1.

[0054] In certain embodiments, pis 1, 2, 3, 4, or 5. In certain embodiments, p is 2, 3, 4, or 5.
In certain embodiments, p is 3, 4, or 5. In certain embodiments, p is 4 or 5. In certain
embodiments, p is 5. In certain embodiments, p is selected from the values represented in the

compounds in Table 1.

[0055] In certain embodiments, q is 1, 2, 3, 4, or 5. In certain embodiments, q is 2, 3, 4, or 5.
In certain embodiments, q is 3, 4, or 5. In certain embodiments, q is 4 or 5. In certain
embodiments, q is 5. In certain embodiments, q is selected from the values represented in the

compounds in Table 1.

[0056] In certain embodiments, 1 is 1, 2, 3, 4, or 5. In certain embodiments, r' is 2, 3, 4, or
5. In certain embodiments, r' is 3, 4, or 5. In certain embodiments, r' is 4 or 5. In certain
embodiments, 1! is 5. In certain embodiments, ! is selected from the values represented in

the compounds in Table 1.

[0057] In certain embodiments, 1° is 1, 2, 3, 4, or 5. In certain embodiments, 12 is 2, 3, 4, or
5. In certain embodiments, r? is 3, 4, or 5. In certain embodiments, r? is 4 or 5. In certain
embodiments, 1 is 5. In certain embodiments, 1* is selected from the values represented in

the compounds in Table 1.

[0058] In certain embodiments, 1° is 1, 2, 3, 4, or 5. In certain embodiments, r* is 2, 3, 4, or
5. In certain embodiments, r* is 3, 4, or 5. In certain embodiments, 1° is 4 or 5. In certain
embodiments, 1° is 5. In certain embodiments, 1 is selected from the values represented in

the compounds in Table 1.

20



WO 2021/222556 PCT/US2021/029882

[0059] In certain embodiments, 1* is 1, 2, 3, 4, or 5. In certain embodiments, r* is 2, 3, 4, or
5. In certain embodiments, r* is 3, 4, or 5. In certain embodiments, r* is 4 or 5. In certain
embodiments, 1*is 5. In certain embodiments, 1* is selected from the values represented in

the compounds in Table 1.

[0060] In certain embodiments, r° is 1, 2, 3, 4, or 5. In certain embodiments, r° is 2, 3, 4, or
5. In certain embodiments, r° is 3, 4, or 5. In certain embodiments, r° is 4 or 5. In certain
embodiments, 1° is 5. In certain embodiments, 1° is selected from the values represented in

the compounds in Table 1.

[0061] In certain embodiments, 1°is 1, 2, 3, 4, or 5. In certain embodiments, 1° is 2, 3, 4, or
5. In certain embodiments, 1 is 3, 4, or 5. In certain embodiments, 1° is 4 or 5. In certain
embodiments, 1° is 5. In certain embodiments, 1° is selected from the values represented in

the compounds in Table 1.

[0062] In certain embodiments, 1/ is 1, 2, 3, 4, or 5. In certain embodiments, r’ is 2, 3, 4, or
5. In certain embodiments, 1’ is 3, 4, or 5. In certain embodiments, r’ is 4 or 5. In certain
embodiments, 17 is 5. In certain embodiments, 1’ is selected from the values represented in

the compounds in Table 1.

[0063] In certain embodiments, 1% is 1, 2, 3, 4, or 5. In certain embodiments, 1% is 2, 3, 4, or
5. In certain embodiments, r° is 3, 4, or 5. In certain embodiments, r® is 4 or 5. In certain
embodiments, ¥ is 5. In certain embodiments, ¥ is selected from the values represented in

the compounds in Table 1.

[0064] As described above, in some embodiments, the present invention provides a

compound of formula I:

Rz R1
/
XX Q
I /NH
Y\Z/ E
I

or a pharmaceutically acceptable salt thereof, wherein:

E is -C(O)-, -C(RB)a-, -C(RE)2C(RF)a-, -C(S)-, -S(0)3., -OC(O)-, -N(RE)C(O)-, -C(O)N(RE)-,
or -C(RE»C(0)-;

Qis CH, C(R9), or N;
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X is CH, C(R®), or N;

Y is CH, C(RY), or N;

Z is CH, C(R?), or N;

R'is -L'-R'4;

R?is -L2-R?4;

each instance of RE is independently H or -LE-RE4;

RQis -LR-RQ4;

R* is -L*-R*4;

RY is -LY-RY%;

RZis -L%-R?%%; or

two instances of R¥ are taken together with their intervening atoms to form a 3-8 membered

saturated or partially unsaturated monocyclic ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; or an 812 membered saturated or partially

unsaturated bicyclic ring having 0-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur; wherein each ring is substituted with n instances of REEC;

RQ and R! are taken together with their intervening atoms to form a 4-8 membered
saturated or partially unsaturated monocyclic ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; or an 8-12 membered saturated or partially
unsaturated bicyclic ring having 0-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur; wherein each ring is substituted with p instances of R?!¢;

RY and RZ are taken together with their intervening atoms to form a 4-7 membered partially
unsaturated or aromatic ring having 0-4 heteroatoms independently selected from

nitrogen, oxygen, and sulfur; wherein said ring is substituted with q instances of RY%;

each of L!, L2, LE, LQ LX, LY, and LZ is independently a covalent bond, or a C1.4 bivalent
saturated or unsaturated, straight or branched hydrocarbon chain wherein one or two
methylene units of the chain are optionally and independently replaced by -CH(R)-,
-C(RY)2-, Cs.6 cycloalkylene, Cs.6 heterocycloalkylene, -N(R)-, -N(R)C(O)-, -N(R)C(NR)-,
-N(R)YC(NOR)-, -N(R)C(NCN)-, -C(O)N(R)-, -N(R)S(0)2-, -S(0)2N(R)-, -O-, -C(O)-,
-OC(0)-, -C(O)O-, -8-, -S(O)-, or -S(O)-;
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R! is R” or R® substituted by r! instances of R!;
R2A is R? or RE substituted by 12 instances of R%;
REA is R” or RE substituted by r° instances of REC;
RO is R* or RE substituted by r* instances of ROC;
R*A is R* or R® substituted by 1° instances of R*¢;
RYA is R? or RE substituted by 16 instances of RY;
RZA is R” or R substituted by 1’ instances of RZ;
R is R? or R® substituted by r® instances of RM;

each instance of R” is independently oxo, deuterium, halogen, -CN, -NO», -OR, -SFs, -SR,
-NR3, -S(O)2R, -S(0)2NRy2, -S(O)2F, -S(O)R, -S(O)NR2, -S(OYNR)R, -C(O)R, -C(O)OR,
-C(O)NR2, -C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R,
-N(RYC(O)NR2, -N(RYC(NR)NR2, -N(R)S(0)2NR2, -N(R)S(0)2R, -P(O)R2, -P(O}R)OR,
or -B(OR);

each instance of RE is independently a C).6 aliphatic chain; phenyl; naphthyl; cubanyl;
adamantyl; a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; an 8-10 membered bicyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; a 3-7 membered saturated or partially unsaturated monocyclic carbocyclic ring; a 5-
12 membered saturated or partially unsaturated bicyclic carbocyclic ring; a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; or a 7-12 membered saturated or
partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently

selected from nitrogen, oxygen, and sulfur;

each instance of R!C, R?C, REC, RQC RXC RYC RZC RIC, REEC ROQIC and RYZC s
independently oxo, deuterium, halogen, -CN, -NOa2, -OR, -SFs, -SR, -NR2, -S(O)2R,
-S(0)2NR2, -S(O)2F, -S(O)R, -S(O)NR2, -S(O)}(NR)R, -C(O)R, -C(O)OR, -C(O)NR2,
-C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR,
-N(R)C(NR)NR3, -N(R)S(0)2NR3, -N(R)S(O)2R, -P(O)R2, -P(O)(R)OR, -B(OR)a, or an
optionally substituted group selected from C aliphatic, phenyl, a 3-7 membered saturated

or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
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selected from nitrogen, oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring

having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur;

each instance of R is independently hydrogen, or an optionally substituted group selected
from C1.¢ aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen,
and sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur; or

two R groups on the same nitrogen are taken together with their intervening atoms to form
a 4-7 membered saturated, partially unsaturated, or heteroaryl ring having 0-3
heteroatoms, in addition to the nitrogen, independently selected from nitrogen, oxygen,

and sulfur; and
each ofn, p, q, 1!, 1%, 12, 4, 1°, 15, 17, and 1% is independently 0, 1, 2, 3, or 4.

[0065] As defined generally above, E is -C(0O)-, -C(RF)-, -C(RE,C(RE):-, C3.6
cycloalkylene, Cs.6 heterocycloalkylene, -C(S)-, -S(O)z-., -OC(O)-, -N(RF)C(O)-,
-C(O)N(RE)-, or -C(RE),C(0)-. In some embodiments, E is -C(0)-. In some embodiments, E
is -OC(0)- or -N(RF)C(0)-. In some embodiments, E is -C(RF),., C3. cycloalkylene, or Cs.6
heterocycloalkylene.

[0066] In some embodiments, E is -C(O)-, -OC(0)-, -N(RF)C(0)-, or -C(RE)C(0)-. In some
embodiments, E is -OC(0)-, -N(RF)C(0O)-, or -C(R¥),C(0)-. In some embodiments, E
is -C(0)- or -N(R®)C(O)-.

[0067] In some embodiments, E is -C(O)-, -C(RF),-, -C(S)-, or -S(O),.. In some
embodiments, E is -C(O)-, -C(RF)2-, or -C(S)-. In some embodiments, E is -C(O)- or -C(S)-.

[0068] In some embodiments, E is -C(RE),C(RE),-, Cs.6 cycloalkylene, Cs.6
heterocycloalkylene, -OC(O)-, -N(RE)C(O)-, -C(O)N(RE)-, or -C(RE),C(O)-. In some
embodiments, E is Ci.6 cycloalkylene or Ca.s heterocycloalkylene. In some embodiments, E
is ~-C(RERC(RE)-, -OC(O)-, -N(RE)C(O)-, -C(OIN(RE)-, or -C(RERC(O)-. In some
embodiments, E is -OC(0)-, -N(RF)C(O)-, -C(O)N(RF)-, or -C(RF),C(O)-. In some
embodiments, E is -OC(0)-, -N(RF)C(0)-, or -C(O)N(RF)-. In some embodiments, E

is -N(RE)C(0)- or -C(O)N(RE)-. In some embodiments, E is -N(H)C(O)- or -C(O)N(H)-. In
some embodiments, E is -N(CH3)C(O)- or -C(O)N(CH3)-.
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[0069] In some embodiments, E is -S(O)z-, -OC(0)-, -N(R¥)C(0O)-, or -C(O)N(RF)-. In some
embodiments, E is -C(O)-, -C(RE),-, -C(RE),C(RE),-, Cs.6 cycloalkylene, Cs.6
heterocycloalkylene, -C(S)-, or -C(RF),C(O)-. In some embodiments, E is -C(O)-, -C(RE);-,
-C(RE),C(RE),-, -C(S)-, or -C(RE),C(0)-. In some embodiments, E is -C(O)-, -C(S)-,

or -C(RE),C(0)-. In some embodiments, E is -C(RE),-, -C(RE),C(RE),-, or -C(RF),C(0)-. In
some embodiments, E is -C(RE),- or -C(RE),C(RY),-.

[0070] In some embodiments, E is -C(RF);-. In some embodiments, E is -C(RE),C(RE)-. In
some embodiments, E is Cz cycloalkylene. In some embodiments, E is C3
heterocycloalkylene. In some embodiments, E is -C(S)-. In some embodiments, E is ~-S(O),-.
In some embodiments, E is -OC(O)-. In some embodiments, E is -N(RF)C(O)-. In some
embodiments, E is -N(H)C(O)-. In some embodiments, E is -N(CH3)C(O)-. In some
embodiments, E is -C(O)N(RE)-. In some embodiments, E is -C(O)N(H)-. In some
embodiments, E is -C(O)N(CH3)-. In some embodiments, E is -C(RF),C(O)-.

[0071] In some embodiments, E is selected from the groups depicted in the compounds in

Table 1.

[0072] As defined generally above, Q is CH, C(R?), or N. In some embodiments, Q is CH.
In some embodiments, Q is C(R?). In some embodiments, Q is N. In some embodiments, Q
is CH or C(R®). In some embodiments, Q is CH or N. In some embodiments, Q is C(R®) or
N. In some embodiments, Q is selected from the groups depicted in the compounds in Table
1.

[0073] As defined generally above, X is CH, C(R¥), or N. In some embodiments, X is CH.

In some embodiments, X is C(R¥). In some embodiments, X is N. In some embodiments, X
is CH or C(RX). In some embodiments, X is CH or N. In some embodiments, X is C(R*X) or
N. In some embodiments, X is selected from the groups depicted in the compounds in Table

1.

[0074] As defined generally above, Y is CH, C(RY), or N. In some embodiments, Y is CH.
In some embodiments, Y is C(RY). In some embodiments, Y is N. In some embodiments, Y
is CH or C(RY). In some embodiments, Y is CH or N. In some embodiments, Y is C(RY) or
N. In some embodiments, Y is selected from the groups depicted in the compounds in Table
1.

[0075] As defined generally above, Z is CH, C(R?), or N. In some embodiments, Z is CH.

In some embodiments, Z is C(R?). In some embodiments, Z is N. In some embodiments, Z
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is CH or C(R?%). In some embodiments, Z is CH or N. In some embodiments, Z is C(R%) or
N. In some embodiments, Z is selected from the groups depicted in the compounds in Table
1.

[0076] As defined generally above, R' is -L'-R!4 or RQ and R! are taken together with their
intervening atoms to form a 4-8 membered saturated or partially unsaturated monocyclic ring
having 0-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or an 8-12
membered saturated or partially unsaturated bicyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; wherein each ring is substituted
with p instances of R?€. In some embodiments, R! is -L!-R!2, In some embodiments, R! is
—RlA.

[0077] In some embodiments, R? and R! are taken together with their intervening atoms to
form a 4-8 membered saturated or partially unsaturated monocyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; or an 8-12 membered
saturated or partially unsaturated bicyclic ring having 0-4 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; wherein each ring is substituted with p instances of R?'€.
In some embodiments, R? and R! are taken together with their intervening atoms to form a 4-
8 membered saturated or partially unsaturated monocyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; wherein said ring is substituted
with p instances of R?!¢. In some embodiments, R and R! are taken together with their
intervening atoms to form an 8-12 membered saturated or partially unsaturated bicyclic ring
having 0-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein

said ring is substituted with p instances of RQ!C,

(R'%)q
[0078] In some embodiments, R! (i.e. —L!-R!* taken together) is , wherein R'¢

and 1! are as defined in the embodiments and classes and subclasses herein. In some

R1C (R1C)O-2
embodiments, R! (i.e. —L!-R'4 taken together) is , wherein R is as

defined in the embodiments and classes and subclasses herein. In some embodiments, R! (i.e.

R’IC R1C

—L!-R!4 taken together) is , wherein R1€ is as defined in the embodiments
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and classes and subclasses herein. In some embodiments, R! (i.e. —L!-R!# taken together) is

R1 C
R1C
, wherein R'¢ is as defined in the embodiments and classes and subclasses
R1C
herein. In some embodiments, R! (i.e. -L!-R!# taken together) is , wherein R!€ is
as defined in the embodiments and classes and subclasses herein.
R‘I C (R1 C) 0-2

[0079] In some embodiments, R! (i.e. -L!-R!# taken together) is ,
wherein each instance of R'¢ is independently halogen, -CN, -O-(optionally substituted Ci.6

aliphatic), or an optionally substituted Ci.¢ aliphatic. In some embodiments, R! (i.e. -L!-R!#*

R’IC (R’l C) 02
taken together) is , wherein each instance of R!¢ is independently halogen
or C13 aliphatic optionally substituted with 1-3 halogen. In some embodiments, R! (i.e. —

R1C
R1C

L!-R'A taken together) is , wherein each instance of R'C is independentl
g P y

halogen or C;.3 aliphatic optionally substituted with 1-3 halogen. In some embodiments, R*

i.e. -L'-R! taken together) is , wherein each instance of R'¢ is
£

independently halogen or Cj.3 aliphatic optionally substituted with 1-3 halogen. In some

R’IC
R1C

embodiments, R! (i.e. -L!-R'# taken together) is , wherein each instance of
g

R!€ is independently fluorine, chlorine, -CHs, -CHF2, or -CF3. In some embodiments, R! (i.e.

R1C
—L!-R!4 taken together) is , wherein R!C is halogen or Ci.3 aliphatic optionally

substituted with 1-3 halogen.
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F
Cl
[0080] In some embodiments, R! (i.e. -L!-R!# taken together) is . In some
embodiments, R! (i.e. -L!-R!A taken together) is
(R"%)
[0081] In some embodiments, R! (i.e. -L!-R!'# taken together) is , wherein R1¢

and 1! are as defined in the embodiments and classes and subclasses herein. In some

embodiments, R! (i.e. -L!-R!A taken together) is . In some embodiments, R! (i.e. —
ANy _T~(R'),
L!-R'* taken together) is . In some embodiments, R! (i.e. -L'-R'# taken
HN

together) is

[0082] In some embodiments, R! is selected from the groups depicted in the compounds in
Table 1.

[0083] As defined generally above, R? is -L>-R?*2. In some embodiments, R? (i.e. —-L>-R?**
taken together) is -N(R)C(0)-R?* or -R?*, wherein R and R? are as defined in the
embodiments and classes and subclasses herein. In some embodiments, R? (i.e. —-L?-R?*
taken together) is -N(R)C(0)-R?4, wherein R and R? are as defined in the embodiments and
classes and subclasses herein. In some embodiments, R? (i.e. -L2-R?” taken together)

is -N(H)C(O)-R?%, wherein R?” is as defined in the embodiments and classes and subclasses
herein. In some embodiments, R? (i.e. —-L2-R?# taken together) is -N(H)C(0)-R?4, wherein

R2?4 is RE substituted by r? instances of R?C. In some embodiments, R? is -R?A,

[0084] In some embodiments, R? is -N(H)C(O)-R?4, -N(H)C(O)N(H)-R?A, -C(O)N(H)-R>A,
-N(H)-R?4, -S(0):CHz-R?4, -CH2S(0)2-R?%, or -C(H)(CH3)OH. In some embodiments, R?
is -N(H)C(0)-R?*, -N(H)C(O)N(H)-R?A, or -N(H)-R?*. In some embodiments, R? is
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-C(O)N(H)-R?*, -CH2S(0)2-R?4, or -C(H)(CH3)OH. In some embodiments, R?
is -S(0)2CH2-R?*” or -CH>S(0),-R?A.

[0085] In some embodiments, R? is -N(H)C(O)N(H)-R?*A. In some embodiments, R?
is -C(O)N(H)-R**. In some embodiments, R? is -N(H)-R?%. In some embodiments, R?
is -S(0)CH>-R*A. In some embodiments, R? is -CH2S(0),-R?**. In some embodiments, R?

is -C(H)(CH3)OH.

(R%C),,

ONH

[0086] In some embodiments, R? (i.e. —L2-R%* taken together) is ~L , wherein

R%C and 12 are as defined in the embodiments and classes and subclasses herein. In some

RZC
RZC
o)
NH
embodiments, R? (i.e. -L>-R?* taken together) is ~L , wherein R%C is as defined in
the embodiments and classes and subclasses herein.
R2C
R2C
o)
NH
[0087] In some embodiments, R? (i.e. —L?-R?* taken together) is ~L , wherein

each instance of R?* is independently halogen, -CN, -O-(optionally substituted C1.s aliphatic),
or an optionally substituted Ci.¢ aliphatic. In some embodiments, R? (i.e. -L2-R?A taken

RZC
R2C

0]
NH

together) is ~L , wherein each instance of RC is independently halogen or C1.3

aliphatic optionally substituted with 1-3 halogen. In some embodiments, R? (i.e. -L.>-R**
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RZC
p_/RﬁZC
(@]

NH
taken together) is ~L
chlorine, -CHs, -CHF2, or -CF3. In some embodiments, R? (i.e. -L2-R?* taken together) is
2 R

S >/ E >/C|
0
NH
~L . In some embodiments, R? (i.e. -L2-R?* taken together) is
F. R

CF3
NH
~L.
CF, cl
NH
~L.

, wherein each instance of R?C is independently fluorine,

or

0
0 ONH

. In some embodiments, R? (i.e. ~L2-R?A taken together) is ~L

(R%),,

NH
[0088] In some embodiments, R? (i.e. —L?-R?* taken together) is ~L , wherein

R?C and 12 are as defined in the embodiments and classes and subclasses herein. In some

S
P
O

NH

embodiments, R? (i.e. —-L2-R?A taken together) is ~L . Insome embodiments, R? (i.e. —
RZC
S
0]
NH

L2-R?A taken together) is ~L , wherein R?C is as defined in the embodiments and

classes and subclasses herein.
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(R%C),,

Z-0

ONH

[0089] In some embodiments, R? (i.e. —L?-R?* taken together) is ~L , wherein

R?C and 12 are as defined in the embodiments and classes and subclasses herein. In some

embodiments, R? (i.e. -L.2-R? taken together) is . In some embodiments, R? (i.e. —

RZC

—

?
N

0]
NH
, wherein R?C is as defined in the embodiments and

<R2")QQj
N

oA

NH
, wherein

L2-R?% taken together) is

classes and subclasses herein.

[0090] In some embodiments, R? (i.e. -L?-R?” taken together) is
R?C€ and 12 are as defined in the embodiments and classes and subclasses herein. In some

e

o=

NH

embodiments, R? (i.e. —-L>-R?” taken together) is . In some embodiments, R? (i.e. —

RZC

N

o=
NH

L2-R?” taken together) is , wherein R? is as defined in the embodiments and

classes and subclasses herein.
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(R%C),,

ONH

[0091] In some embodiments, R? (i.e. —L?-R?* taken together) is ~L , wherein
R%¢ and 12 are as defined in the embodiments and classes and subclasses herein. In some
R2C
RZC

0
NH

embodiments, R? (i.e. -L.-R?* taken together) is ~L , wherein R%C is as defined in
the embodiments and classes and subclasses herein.
(R%°)2

O

NH
[0092] In some embodiments, R? (i.e. —L2-R%* taken together) is \/ ,

wherein R?C and 12 are as defined in the embodiments and classes and subclasses herein. In

RZC
(@]

- 2 . . VNH . Y
some embodiments, R? (i.e. -L2-R?A taken together) is , wherein R?C is as
defined in the embodiments and classes and subclasses herein.

N™ ™=
A |
/
N
H (Rzo)rz

[0093] In some embodiments, R? (i.e. -L?-R?” taken together) is ,

wherein R?® and 1* are as defined in the embodiments and classes and subclasses herein. In

N~ ™
I 2¢
AN R
H
some embodiments, R? (i.c. -L2-R?A taken together) is R2C , wherein R?C is

as defined in the embodiments and classes and subclasses herein.
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N
L e
N

[0094] In some embodiments, R? (i.e. —L?-R?” taken together) is H ,

wherein R?C and 12 are as defined in the embodiments and classes and subclasses herein. In

N RZC
Y
N

H RZC

some embodiments, R? (i.e. -L?-R?” taken together) is , wherein R?C is as

defined in the embodiments and classes and subclasses herein.

R2C R2C R2C
RZC
S S S
o O O O
NH NH NH NH

[0095] In some embodiments, R? is ) ) ,
2C

225227
S

" ~

NH NH NH NH NH
‘\< 3 \( b 1‘..< b “..( i 1\< Ed
= R2C
HN N R2C
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SV Ny

NH
RZC
S
O
NH
[0096] In some embodiments, R? is ~ . In some embodiments, R? is
RZC
RZC S ,S
o o N
NH NH
~ . In some embodiments, R? is ~ . In some embodiments, R? is
RZC
O O
(@) O
NH NH
~ . In some embodiments, R? is ~ . In some embodiments, R? is
RZC
o) R2C o)
@) (@]
NH NH
~ . In some embodiments, R? is ~
RZC R2C
o N
NH
[0097] In some embodiments, R? is X . In some embodiments, R? is
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RZC
R2C RQC
O:( N O:( N
NH NH
~ . In some embodiments, R? is ~ . In some embodiments, R?
RZC
RZC
R2C R2C
OQ( N (@) N
NH NH
is . In some embodiments, R? is ~ . In some embodiments,
R2C
RZC
RZC
OQ/\ N
NH
RZ%is ~
HN

o)
\<NH

[0098] In some embodiments, R? is . In some embodiments, R? is

N™ ™
oA~ N
4
g I
. In some embodiments, R? is H .
RZC

O. (®)
\(NH \<NH

[0099] In some embodiments, R? is . In some embodiments, R? is
R2C R2C

0 R2C O N
\<NH \(NH
In some embodiments, R? is . In some embodiments, R? is . In
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(@]
oW :

\,<NH \<NH
some embodiments, R? is . In some embodiments, R? is

[0100] In some embodiments, R? is selected from the groups depicted in the compounds in
Table 1.

[0101] As defined generally above, each instance of RE is independently H or -LE-REA; or
two instances of R are taken together with their intervening atoms to form a 3-8 membered
saturated or partially unsaturated monocyclic ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; or an 8-12 membered saturated or partially
unsaturated bicyclic ring having 0-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur; wherein each ring is substituted with n instances of REEC,

[0102] In some embodiments, each instance of R is independently H or -LE-REA, In some
embodiments, RE is H. In some embodiments, each instance of RE is independently -LE-RFA,
In some embodiments, each instance of RE is independently REA. In some embodiments,
each instance of RE is independently R?. In some embodiments, each instance of RE is

independently RB substituted by r* instances of REC.

[0103] In some embodiments, each instance of RE is independently H or C.6 aliphatic
substituted by 1’ instances of RE¢. In some embodiments, each instance of RE is
independently H or C1.3 aliphatic substituted by r? instances of RE¢. In some embodiments,
each instance of R¥ is independently H or Ci aliphatic substituted by r° instances of halogen.
In some embodiments, each instance of RE is independently H or C1.3 aliphatic. In some
embodiments, each instance of R¥ is independently H, -CHs, -CH2F, -CHF2-, or -CF3. In

some embodiments, each instance of RE is independently H or -CHs.

[0104] In some embodiments, each instance of R is independently C;. aliphatic substituted
by r* instances of RE¢. In some embodiments, each instance of RE is independently C;.3
aliphatic substituted by 1 instances of REC. In some embodiments, each instance of RF is
independently C13 aliphatic substituted by r> instances of halogen. In some embodiments,
each instance of RE is independently Ci.3 aliphatic. In some embodiments, each instance of
RE is independently -CHs, -CHF, -CHF»-, or -CF3. In some embodiments, RY is -CHs.
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[0105] In some embodiments, two instances of RE are taken together with their intervening
atoms to form a 3-8 membered saturated or partially unsaturated monocyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; or an 8-12 membered
saturated or partially unsaturated bicyclic ring having 0-4 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; wherein each ring is substituted with n instances of RFEC,
In some embodiments, two instances of RE are taken together with their intervening atoms to
form a 3-8 membered saturated or partially unsaturated monocyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said ring is
substituted with n instances of REEC. In some embodiments, two instances of RE are taken
together with their intervening atoms to form an 8-12 membered saturated or partially
unsaturated bicyclic ring having 0-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur; wherein said ring is substituted with n instances of REEC,

[0106] In some embodiments, RE is selected from the groups depicted in the compounds in
Table 1.

[0107] As defined generally above, RQ is -L2-R?* or R? and R! are taken together with their
intervening atoms to form a 4-8 membered saturated or partially unsaturated monocyclic ring
having 0-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or an 8-12
membered saturated or partially unsaturated bicyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; wherein said ring is substituted
with p instances of R%¢. In some embodiments, RQ is -L°-R®A. In some embodiments, R®
is —RQA,

[0108] In some embodiments, R? and R! are taken together with their intervening atoms to
form a 4-8 membered saturated or partially unsaturated monocyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; or an 8-12 membered
saturated or partially unsaturated bicyclic ring having 0-4 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; wherein said ring is substituted with p instances of RQ!C,
In some embodiments, R? and R! are taken together with their intervening atoms to form a 4-
8 membered saturated or partially unsaturated monocyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; wherein said ring is substituted
with p instances of RQ!¢, In some embodiments, R? and R! are taken together with their
intervening atoms to form an 8-12 membered saturated or partially unsaturated bicyclic ring
having 0-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein

said ring is substituted with p instances of R?'C.
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[0109] In some embodiments, R? is halogen, -CN, -NO», -OR, -SR, -NR3, -S(O)2R,

-S(O)2NR2, -S(O)2F, -S(O)R, -S(O)NR2, -S(O}NR)R, -C(O)R, -C(O)OR, -C(O)NR>,
-C(O)N(R)OR, -OC(O)R, ~-OC(O)NR2, -N(R)C(O)OR, -N(RYC(O)R, -N(RYC(O)NRz,
-N(R)C(NR)NR2, -N(R)S(0)2NR2, -N(R)S(O)2R, -P(O)R2, -P(O)}R)OR, or -B(OR)».

[0110] In some embodiments, R? is halogen, -CN, -OH, -O-(optionally substituted Ci-¢
aliphatic), or an optionally substituted Ci.s aliphatic. In some embodiments, R? is halogen, -
OH, or C).3 aliphatic optionally substituted with 1-3 halogen. In some embodiments, R? is
fluorine, chlorine, -OH, or -CH3. In some embodiments, R? is deuterium. In some

embodiments, R? is selected from the groups depicted in the compounds in Table 1.

[0111] As defined generally above, R¥ is -L*-R*A, In some embodiments, R* is -R¥4. In
some embodiments, R¥ is oxo, halogen, -CN, -NO2, -OR, -SR, -NR2, -S(O)2R, -S(0):NR2,
-S(O)2F, -S(O)R, -S(O)NR3, -S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NR3, -C(O)N(R)OR,
-OC(O)R, -OC(O)NR3, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR3, -N(R)C(NR)NR,
-N(R)S(O)2NRz, -N(R)S(O):R, -P(O)Ra, -P(O)R)OR, or -B(OR)z.

[0112] In some embodiments, R¥ is halogen, -CN, -OH, -O-(optionally substituted Ci-¢

aliphatic), or an optionally substituted Ci.¢ aliphatic. In some embodiments, R is halogen, -
OH, -O-(C1.3 aliphatic), or Ci.3 aliphatic, wherein each Ci.3 aliphatic is optionally substituted
with 1-3 halogen. In some embodiments, R is fluorine, chlorine, -OCH3, or -CH3. In some

embodiments, R* is selected from the groups depicted in the compounds in Table 1.

[0113] As defined generally above, RY is -LY-RY2 or RY and R? are taken together with their
intervening atoms to form a 4-7 membered partially unsaturated or aromatic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said ring is
substituted with q instances of R¥%C. In some embodiments, RY is —-LY-RYA, In some
embodiments, RY and R? are taken together with their intervening atoms to form a 4-7
membered partially unsaturated or aromatic ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; wherein said ring is substituted with q instances
of RY”C, In some embodiments, RY is selected from the groups depicted in the compounds in
Table 1.

[0114] As defined generally above, RZ is -LZ-R?* or RY and RZ are taken together with their
intervening atoms to form a 4-7 membered partially unsaturated or aromatic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said ring is

substituted with q instances of RY2C, In some embodiments, RZ is —LZ-RZ*. In some
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embodiments, RY and R? are taken together with their intervening atoms to form a 4-7
membered partially unsaturated or aromatic ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; wherein said ring is substituted with q instances
of RY%“. In some embodiments, R is selected from the groups depicted in the compounds in
Table 1.

[0115] As defined generally above, L! is a covalent bond, or a Ci.4 bivalent saturated or
unsaturated, straight or branched hydrocarbon chain wherein one or two methylene units of
the chain are optionally and independently replaced by -CH(RY)-, -C(R™),-, Cs6
cycloalkylene, Ca heterocycloalkylene, -N(R)-, -N(R)C(O)-, -C(O)N(R)-, -N(R)S(O)3-,
-S{O)N(R)-, -O-, ~-C(0O)-, -OC(0O)-, -C(O)O-, -S~-, -S(O)-, or -S(O)2-. In some embodiments,
L'is a covalent bond. In some embodiments, L' is a C1_4 bivalent saturated or unsaturated,
straight or branched hydrocarbon chain wherein one or two methylene units of the chain are
optionally and independently replaced by -CH(RY)-, -C(R),-, Cs.6 cycloalkylene, Ca.g
heterocycloalkylene, -N(R)-, -N(R)YC(O)-, -C(O)N(R)-, -N(R)S(0)2-, -S(0)N(R)-, -O-,
-C(0)-, -OC(0)-, -C(0)O-, -S-, -S(0)-, or -S(0)2-. In some embodiments, L! is a C14

bivalent saturated or unsaturated, straight or branched hydrocarbon chain.

[0116] In some embodiments, L' is a C1-; bivalent saturated or unsaturated hydrocarbon
chain wherein one or two methylene units of the chain are optionally and independently
replaced by -CH(RLY)-, -C(R1)2-, Cs. cycloalkylene, Cs.¢ heterocycloalkylene, -N(R)-,
-N(R)C(O)-, -C(O)N(R)-, -N(R)S(0)2-, -S(0)2N(R)-, -O-, -C(0O)-, -OC(O)-, -C(0)O-, -S-,
-S(0)-, or -S(O)2-. In some embodiments, L! is a C1-» bivalent saturated or unsaturated
hydrocarbon chain wherein one or two methylene units of the chain are optionally and
independently replaced by -CH(RY)-, -C(RM)2-, -N(R)-, -N(R)C(O)-, -C(O)N(R)-,
-N(R)S(0)2-, -S(0)N(R)-, or -O-. In some embodiments, L! is a C1.» bivalent saturated or
unsaturated hydrocarbon chain.In some embodiments, L' is selected from the groups depicted

in the compounds in Table 1.

[0117] As defined generally above, L? is a covalent bond, or a C;.4 bivalent saturated or
unsaturated, straight or branched hydrocarbon chain wherein one or two methylene units of
the chain are optionally and independently replaced by -CH(RY)-, -C(R)2-, Ci6
cycloalkylene, Cs.¢ heterocycloalkylene, -N(R)-, -N(R)C(O)-, -C(O)N(R)-, -N(R)S(O);-,
-S{0)2N(R)-, -O-, -C(0O)-, -OC(0)-, -C(O)O-, -S-, -S(0)-, or -S(O)2-. In some embodiments,
L2 is a covalent bond. In some embodiments, L? is a C1.4 bivalent saturated or unsaturated,

straight or branched hydrocarbon chain wherein one or two methylene units of the chain are
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optionally and independently replaced by -CH(RY)-, -C(R),-, C3.6 cycloalkylene, Cs.6
heterocycloalkylene, ~-N(R)-, -N(R)C(O)-, -C(O)N(R)-, -N(R)S(O)2-, -S(O)N(R)~, -O-,
-C(0)-, -OC(0)-, -C(0)O-, -S-, -S(0)-, or -S(O)2-. In some embodiments, L.? is a C14

bivalent saturated or unsaturated, straight or branched hydrocarbon chain.

[0118] In some embodiments, L? is a Ci-» bivalent saturated or unsaturated hydrocarbon
chain wherein one or two methylene units of the chain are optionally and independently
replaced by -CH(R)-, -C(RM),-, C3.6 cycloalkylene, Cs.¢ heterocycloalkylene, -N(R)-,
-NR)C(0O)-, -C(O)N(R)-, -N(R)S(O)2-, -S(0)2N(R)-, -O-, -C(0O)-, -OC(0)-, -C(0)O-, -S-,
-S(0)-, or -S(O),-. In some embodiments, L? is a Ci., bivalent saturated or unsaturated
hydrocarbon chain wherein one or two methylene units of the chain are optionally and
independently replaced by -CH(RD)-, -C(RL),-, -N(R)-, -N(R)C(O)-, -C(O)N(R)-,
N(R)S(O)2-, -S(0)2N(R)-, or -O-. In some embodiments, L? is a C1-» bivalent saturated or

unsaturated hydrocarbon chain.

[0119] In some embodiments, L? is -N(R)C(O)- or -N(R)C(O)N(R)-. In some embodiments,
L? is -N(H)C(O)- or -N(H)C(O)N(H)-. In some embodiments, L? is -N(R)C(O)-. In some
embodiments, L? is -N(H)C(O)-. In some embodiments, L? is -N(R)C(O)N(R)-. In some
embodiments, L? is -N(H)C(O)N(H)-. In some embodiments, L2 is -N(R)-. In some
embodiments, L? is -N(H)-. In some embodiments, L? is a covalent bond. In some

embodiments, L2 is selected from the groups depicted in the compounds in Table 1.

[0120] As defined generally above, LE is a covalent bond, or a C1.4 bivalent saturated or
unsaturated, straight or branched hydrocarbon chain wherein one or two methylene units of
the chain are optionally and independently replaced by -CH(R")-, -C(R)2-, C3.6
cycloalkylene, Cs.¢ heterocycloalkylene, -N(R)-, -N(R)C(O)-, -C(O)N(R)-, -N(R)S(O);-,
-S(O)N(R)-, -O-, -C(0)-, -OC(0)-, -C{O)O-, -S-, -8(0)-, or -S(O),-. In some embodiments,
LE is a covalent bond. In some embodiments, LE is a C1.4 bivalent saturated or unsaturated,
straight or branched hydrocarbon chain wherein one or two methylene units of the chain are
optionally and independently replaced by -CH(RY)-, -C(R)-, C3.5 cycloalkylene, C36
heterocycloalkylene, -N(R)-, -N(R)C(O)-, -C(O)N(R)-, -N(R)S(O)z-, -S(O)2N(R)-, -O-,
-C(0)-, -OC(0)-, -C(0)O-, -S-, -S(0)-, or -S(0)2-. In some embodiments, LE is a C1.4

bivalent saturated or unsaturated, straight or branched hydrocarbon chain.

[0121] In some embodiments, LF is a C1.2 bivalent saturated or unsaturated hydrocarbon

chain wherein one or two methylene units of the chain are optionally and independently
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replaced by -CH(R)-, -C(RM):-, C3.6 cycloalkylene, Cs.¢ heterocycloalkylene, -N(R)-,
-N(R)C(O)-, -C(O)N(R)-, -N(R)S(O)2-, -S(0)2N(R)-, -O-, -C(0O)-, -OC(0)-, -C(O)O-, -S-,
-S(0)-, or -S(O),-. In some embodiments, LE is a C;, bivalent saturated or unsaturated
hydrocarbon chain wherein one or two methylene units of the chain are optionally and
independently replaced by -CH(RY)-, -C(RM)2-, -N(R)-, -N(R)C(O)-, -C(O)N(R)-,
-N(R)S(O)2-, -S(0)2N(R)-, or -O-. In some embodiments, LE is a C;., bivalent saturated or
unsaturated hydrocarbon chain. In some embodiments, LF is selected from the groups

depicted in the compounds in Table 1.

[0122] As defined generally above, L? is a covalent bond, or a Ci.4 bivalent saturated or
unsaturated, straight or branched hydrocarbon chain wherein one or two methylene units of
the chain are optionally and independently replaced by -CH(RY)-, -C(RY)z-, C3.6
cycloalkylene, Cs.¢ heterocycloalkylene, -N(R)-, -N(R)C(O)-, -C(O)N(R)-, -N(R)S(0);-,
-S(OpNR)-, -O-, -C(0)-, -OC(0)-, -C(0)O-, -S-, -S(0)-, or -S(O)2-. In some embodiments,
LQis a covalent bond. In some embodiments, L? is a Ci.4 bivalent saturated or unsaturated,
straight or branched hydrocarbon chain wherein one or two methylene units of the chain are
optionally and independently replaced by -CH(RY)-, -C(R),-, C3.6 cycloalkylene, C3.
heterocycloalkylene, ~N(R)-, -N(R)C(O)-, -C(O)N(R)-, -N(R)S(O)2-, -S(0)2N(R)-, -O-,
-C(0)-, -OC(0)-, -C(0)O-, -S-, -S(0)-, or -S(O)2-. In some embodiments, L9 is a Ci.4

bivalent saturated or unsaturated, straight or branched hydrocarbon chain.

[0123] In some embodiments, L is a C1.» bivalent saturated or unsaturated hydrocarbon
chain wherein one or two methylene units of the chain are optionally and independently
replaced by -CH(R)-, -C(RM)-, C3.6 cycloalkylene, Cs.¢ heterocycloalkylene, -N(R)-,
-N(R)C(O)-, -C(O)N(R)-, -N(R)S(O)2-, -S(0)2N(R)-, -O-, -C(O)-, -OC(0O)-, -C(O)O-, -S-,
-S(0)- , or -S(0O),-. In some embodiments, L? is a C1.> bivalent saturated or unsaturated
hydrocarbon chain wherein one or two methylene units of the chain are optionally and
independently replaced by -CH(RY)-, -C(RM)2-, -N(R)-, -N(R)C(O)-, -C(O)N(R)-,
-N(R)S(0)z2-, -S(0)2N(R)-, or -O-. In some embodiments, L9 is a C;., bivalent saturated or
unsaturated hydrocarbon chain. In some embodiments, L? is selected from the groups

depicted in the compounds in Table 1.

[0124] As defined generally above, L* is a covalent bond, or a C1.4 bivalent saturated or
unsaturated, straight or branched hydrocarbon chain wherein one or two methylene units of
the chain are optionally and independently replaced by -CH(R")-, -C(R)2-, C3.6
cycloalkylene, Ca heterocycloalkylene, -N(R)-, -N(R)C(O)-, -C(O)N(R)-, -N(R)S(O)3-,
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-S(O):N(R)-, -O-, -C(0)-, -OC(0)-, -C(0)O-, -S-, -S(0)-, or -S(O)-. In some embodiments,
LX is a covalent bond. In some embodiments, LX is a C1.4 bivalent saturated or unsaturated,
straight or branched hydrocarbon chain wherein one or two methylene units of the chain are
optionally and independently replaced by -CH(RY)-, -C(R"),-, C3.6 cycloalkylene, Cs.6
heterocycloalkylene, -N(R)-, -N(R)C(O)-, -C(O)N(R)-, -N(R)S(O)z-, -S(O)2N(R)-, -O-,
-C(0)-, -OC(0)-, -C(0)O-, -S-, -S(0)-, or -S(0)2-. In some embodiments, L* is a Ci4

bivalent saturated or unsaturated, straight or branched hydrocarbon chain.

[0125] In some embodiments, L% is a C;.2 bivalent saturated or unsaturated hydrocarbon
chain wherein one or two methylene units of the chain are optionally and independently
replaced by -CH(RY)-, -C(R),-, Ci.6 cycloalkylene, Cs.6 heterocycloalkylene, -N(R)-,
-N(R)C(O)-, -C(O)N(R)-, -N(R)S(O)2-, -S(0)2N(R)-, -O-, -C(O)-, -OC(0)-, -C(O)O-, -S-,
-S(0)- , or -S(O)2-. In some embodiments, L* is a C1.» bivalent saturated or unsaturated
hydrocarbon chain wherein one or two methylene units of the chain are optionally and
independently replaced by -CH(RY)-, -C(RM),-, -N(R)-, -N(R)C(O)-, -C(O)N(R)-,
-N(R)S(0)2-, -S(0)2N(R)-, or -O-. In some embodiments, L*X is a C1.2 bivalent saturated or
unsaturated hydrocarbon chain. In some embodiments, LX is selected from the groups

depicted in the compounds in Table 1.

[0126] As defined generally above, LY is a covalent bond, or a C1.4 bivalent saturated or
unsaturated, straight or branched hydrocarbon chain wherein one or two methylene units of
the chain are optionally and independently replaced by -CH(RY)-, -C(RL),-, Cs.6
cycloalkylene, Cs.¢ heterocycloalkylene, -N(R)-, -N(R)C(O)-, -C(O)N(R)-, -N(R)S(O);-,
-S(O):N(R)-, -O-, -C(0)-, -OC(0)-, -C(O)O-, -S-, -S(0)-, or -S(0O)2-. In some embodiments,
LY is a covalent bond. In some embodiments, LY is a C1.4 bivalent saturated or unsaturated,
straight or branched hydrocarbon chain wherein one or two methylene units of the chain are
optionally and independently replaced by -CH(RY)-, -C(R)-, C3.6 cycloalkylene, Cs.6
heterocycloalkylene, ~-N(R)-, -N(R)C(O)-, -C(O)N(R)-, -N(R)S(O)2-, -S(O)2N(R)-, -O-,
-C(0)-, -OC(0)-, -C(0)O-, -S-, -S(0)-, or -S(O)2-. In some embodiments, LY is a C1.4

bivalent saturated or unsaturated, straight or branched hydrocarbon chain.

[0127] In some embodiments, LY is a Ci-2 bivalent saturated or unsaturated hydrocarbon
chain wherein one or two methylene units of the chain are optionally and independently
replaced by -CH(RY)-, -C(R),-, Ci.6 cycloalkylene, Cs.¢ heterocycloalkylene, -N(R)-,
-N(R)C(0)-, -C(O)N(R)-, -N(R)S(O)2-, -S(0)2N(R)-, -O-, -C(0O)-, -OC(O)-, -C(0)O-, -S-,

-S(0)- , or -S(O)2-. In some embodiments, LY is a C;» bivalent saturated or unsaturated
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hydrocarbon chain wherein one or two methylene units of the chain are optionally and
independently replaced by -CH(RY)-, -C(R")-, -N(R)-, -N(R)C(O)-, -C(O)N(R)-,
-N(R)S(0O)2-, -S(O)2N(R)-, or -O-. In some embodiments, LY is a Cy.2 bivalent saturated or

unsaturated hydrocarbon chain.

[0128] In some embodiments, LY is -C(H)2-, -CH(RY)-, -C(R%),-, C3.6 cycloalkylene, Cs.6
heterocycloalkylene, -N(R)-, -N(R)C(O)-, -C(O)N(R)-, -N(R)S(O)2-, -S(0)2N(R)-, -O-,
-C(0)-, -OC(0)-, -C(0)O-, -S-, -S(0)-, or -S(O)2-. In some embodiments, LY is -C(H),-,
-CH(R"Y-, -C(RM);-, -N(R)-, -N(R)C(0)-, -C(O)N(R)-, -N(R)S(0)2-, -S(0)2N(R)-, or -O-. In
some embodiments, LY is -C(H)2-, -N(R)-, -N(R)C(O)-, or -C(O)N(R)-. In some
embodiments, LY is -C(H)z-, -N(H)-, -N(H)C(O)-, or -C(O)N(H)-. In some embodiments, LY

is selected from the groups depicted in the compounds in Table 1.

[0129] As defined generally above, LZ is a covalent bond, or a C1-4 bivalent saturated or
unsaturated, straight or branched hydrocarbon chain wherein one or two methylene units of
the chain are optionally and independently replaced by -CH(R")-, -C(R™).-, C.6
cycloalkylene, Ca heterocycloalkylene, -N(R)-, -N(R)C(O)-, -C(O)N(R)-, -N(R)S(O),-,
-S{O)2N(R)-, -O-, -C(0O)-, -OC(0O)-, -C(O)O-, -S~-, -S(O)-, or -S(O)2-. In some embodiments,
L? is a covalent bond. In some embodiments, LZ is a C;.4 bivalent saturated or unsaturated,
straight or branched hydrocarbon chain wherein one or two methylene units of the chain are
optionally and independently replaced by -CH(RY)-, -C(RM)2-, C3.6 cycloalkylene, Cs
heterocycloalkylene, -N(R)-, -N(R)C(O)-, -C(O)N(R)-, -N(R)S(O)z-, -S(0)2N(R)-, -O-,
-C(0)-, -OC(0)-, -C(0)O-, -S-, -S(0)-, or -S(0O)2-. In some embodiments, L% is a C1.4

bivalent saturated or unsaturated, straight or branched hydrocarbon chain.

[0130] In some embodiments, LZ is a C1.» bivalent saturated or unsaturated hydrocarbon
chain wherein one or two methylene units of the chain are optionally and independently
replaced by -CH(RY)-, -C(R1),2-, Cs.6 cycloalkylene, Cs.¢ heterocycloalkylene, -N(R)-,
-N(R)YC(O)-, -C(O)N(R)-, -N(R)S(0)z2-, -8(0)2N(R)-, -O-, -C(0O)-, -OC(O)-, -C(0)O-, -S-,
-S(0)- , or -S(O)2-. In some embodiments, LZ is a C1-» bivalent saturated or unsaturated
hydrocarbon chain wherein one or two methylene units of the chain are optionally and
independently replaced by -CH(RY)-, -C(RM)2-, -N(R)-, -N(R)C(O)-, -C(O)N(R)-,
-N(R)S(0)2-, -S(0)N(R)-, or -O-. In some embodiments, LZ is a Ci» bivalent saturated or

unsaturated hydrocarbon chain.
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[0131] In some embodiments, L? is -C(H),-, -CH(RY)-, -C(R),-, Cs.6 cycloalkylene, C3.6
heterocycloalkylene, -N(R)-, -N(R)C(O)-, ~-C(O)N(R)-, -N(R)S(O)s-, -S(O)2N(R)-, -O-,
-C(0)-, -OC(0)-, -C(0)O-, -S-, -S(0)-, or -S(O)2-. In some embodiments, L.Z is -C(H),-,
-CH(RY)-, -C(R%)2-, -N(R)-, -N(R)C(O)-, -C(O)N(R)-, -N(R)S(O)2-, -S(0);N(R)-, or -O-. In
some embodiments, LZ is -C(H)z-, -N(R)-, -N(R)C(O)-, or -C(O)N(R)-. In some
embodiments, LZ is -C(H),-, -N(H)-, -N(H)C(O)-, or -C(O)N(H)-. In some embodiments, 1.Z

is selected from the groups depicted in the compounds in Table 1.

[0132] As defined generally above, R'# is R* or RE substituted by r! instances of R!¢. In
some embodiments, R4 is R, In some embodiments, R'* is R sybstituted by ! instances

of RIC.

[0133] In some embodiments, R' is phenyl; naphthyl; a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated
monocyclic carbocyclic ring; a 5-12 membered saturated or partially unsaturated bicyclic
carbocyclic ring; a 3-7 membered saturated or partially unsaturated monocyclic heterocyclic
ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-
12 membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein R!4 is

substituted by r! instances of RC.

[0134] In some embodiments, R!4 is phenyl substituted by r! instances of R'C. In some
embodiments, R'* is an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, wherein R!# is substituted by r!
instances of R!C. In some embodiments, R4 is phenyl or an 8-10 membered bicyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and

sulfur, wherein R!4 is substituted by r! instances of R'C.

[0135] In some embodiments, R'# is phenyl; naphthyl; a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; or a 3-7 membered saturated or partially

unsaturated monocyclic carbocyclic ring; wherein R4 is substituted by r! instances of R'C,
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[0136] In some embodiments, R'4 is phenyl substituted by r! instances of a group
independently selected from oxo, halogen, -CN, -NO», -OR, -SR, -NR»>, -S(O):R,
-S(0)2NR2, -S(O)2F, -S(O)R, -S(O)NR2, -S(O}INR)R, -C(O)R, -C(O)OR, -C(O)NR2,
-C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(RYC(O)YOR, -N(R)C(O)R, -N(R)C(O)NRy,
-N(R)C(NR)NR2, -N(R)S(0)2NR2, -N(R)S(O)2R, -P(O)R2, -P(O)(R)OR, -B(OR)2, and
optionally substituted C1.¢ aliphatic. In some embodiments, R!* is an 8-10 membered
bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, and sulfur, wherein R4 is substituted by 1! instances of a group independently
selected from oxo, halogen, -CN, -NO», -OR, -SR, -NR2, -S(0)2R, -S(O)2NR>, -S(O)F,
-S(O)R, -S(O)NRz, -S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NR2, -C(O)N(R)OR, -OC(O)R,
-OC(O)NRz, -N(RYC(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR2,
-N(R)S(O)2NRz, -N(R)S(O)2:R, -P(O)R2, -P(O)}R)OR, -B(OR )2, and optionally substituted
C1.6 aliphatic. In some embodiments, R'* is phenyl or an 8-10 membered bicyclic heteroaryl
ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur,
wherein R! is substituted by r! instances of a group independently selected from oxo,
halogen, -CN, -NO», -OR, -SR, -NR2, -S(O)2R, -S(O)2NR2, -S(O)2F, -S(O)R, -S(O)NR2,
-S(OYNR)R, -C(O)R, -C(O)OR, -C(O)NR2, -C(O)N(R)OR, -OC(O)R, ~-OC(O)NRa,
-N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(RYC(NR)NR3, -N(R)S(0)2NRa,
-N(R)S(O):R, -P(O)Rs, -P(O)(R)OR, -B(OR),, and optionally substituted Ci_¢ aliphatic.

[0137] In some embodiments, R'4 is phenyl substituted by 1-3 instances of R'®. In some
embodiments, R'* is phenyl substituted by 2 instances of R'C. In some embodiments, R! is

phenyl substituted by 1 instance of R'C.

[0138] In some embodiments, R!4 is phenyl substituted by 1-3 instances of a group
independently selected from halogen, -CN, -O-(optionally substituted Ci.¢ aliphatic), and an
optionally substituted C1.¢ aliphatic. In some embodiments, R!* is phenyl substituted by 1-3
instances of a group independently selected from halogen and Ci.3 aliphatic optionally
substituted with 1-3 halogen. In some embodiments, R'# is phenyl substituted by 1-3

instances of a group independently selected from fluorine, chlorine, -CHsz, ~-CHF», and -CFs.

[0139] In some embodiments, R!4 is phenyl substituted by 2 instances of a group
independently selected from halogen, -CN, -O-(optionally substituted C.¢ aliphatic), and an
optionally substituted C1.¢ aliphatic. In some embodiments, R'* is phenyl substituted by 2

instances of a group independently selected from halogen and Ci.3 aliphatic optionally
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substituted with 1-3 halogen. In some embodiments, R'# is phenyl substituted by 2 instances

of a group independently selected from fluorine, chlorine, -CHs, -CHF2, and -CFs.

[0140] In some embodiments, R' is phenyl substituted by one group selected from halogen,
-CN, -O-(optionally substituted Ci.¢ aliphatic), and an optionally substituted Ci.¢ aliphatic. In
some embodiments, R is phenyl substituted by one halogen or C1.3 aliphatic group
optionally substituted with 1-3 halogen. In some embodiments, R!4 is phenyl substituted by

one fluorine, chlorine, -CHs, -CHF», or -CFs.

Q(Rm)m
[0141] In some embodiments, R'4 is , wherein R'C and r! are as defined in the

embodiments and classes and subclasses herein. In some embodiments, R'# is

R1 Cc (R1 C)O—Z

, wherein R'¢ is as defined in the embodiments and classes and subclasses

R1C/@R1C
herein. In some embodiments, R is , wherein R'€ is as defined in the

embodiments and classes and subclasses herein. In some embodiments, R' is

R’IC
R1C

, wherein R'¢ is as defined in the embodiments and classes and subclasses

R“*?
herein. In some embodiments, R'* is wherein R'C is as defined in the

2

embodiments and classes and subclasses herein.

R109(R1 C)0_2
[0142] In some embodiments, R4 is , wherein each instance of R'€ is

independently halogen, -CN, -O-(optionally substituted Ci.s aliphatic), or an optionally

R‘lC (R’l C) 02
substituted C1.¢ aliphatic. In some embodiments, R'* is , wherein each

instance of R'“ is independently halogen or C1.3 aliphatic optionally substituted with 1-3
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R1C
R1C

halogen. In some embodiments, R!4 is , wherein each instance of R!¢ is
independently halogen or C,.3 aliphatic optionally substituted with 1-3 halogen. In some
R1C
R1C R1C
embodiments, R!* is , wherein each instance of R!C is independently
halogen or C1.3 aliphatic optionally substituted with 1-3 halogen. In some embodiments, R4

R1C
R1C

is , wherein each instance of R'€ is independently fluorine, chlorine, -CHs3, -

R1C
CHF>, or -CFs. In some embodiments, R'* is , wherein R'€ is halogen or Ci.3

aliphatic optionally substituted with 1-3 halogen.

F
Cl

[0143] In some embodiments, R is . In some embodiments, R!* is

(R1C)r1
[0144] In some embodiments, R is , wherein R'* and r! are as defined in the
embodiments and classes and subclasses herein. In some embodiments, R'# is . In

HN (R’I C)r1 HN

some embodiments, R' is . In some embodiments, R4 is

[0145] In some embodiments, R'4 is oxo, halogen, -CN, -NOa, -OR, -SR, -NR3, -S(O):R,
-S(O)2NR2, -S(O)2F, -S(O)R, -S(O)NR2, -S(O)Y(NR)R, -C(O)R, -C(O)OR, -C(O)NR>,
-C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NRa,
-N(R)C(NR)NR3, -N(R)S(O)2NR2, -N(R)S(O)2R, -P(O)R2, -P(O)(R)OR, -B(OR)2, or

deuterium.
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[0146] In some embodiments, R'4 is oxo, halogen, -CN, -NO,, -OR, -SR, -NR3, -S(O):R,
_S(0)2NR3, -S(O)F, -S(O)R, -S(O)NR3, -S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NRo,
-C(O)N(R)OR, -OC(O)R, -OC(O)NR», -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR»,
N(R)C(NR)NR3, -N(R)S(0):NRs, -N(R)S(O):R, -P(O)R2, -P(O)R)OR, or -B(OR)s.

[0147] In some embodiments, R4 is oxo. In some embodiments, R!4 is halogen. In some
embodiments, R is —CN. In some embodiments, R'* is -NO». In some embodiments, R'4
is -OR. In some embodiments, R is -SR. In some embodiments, R!# is -NR,. In some
embodiments, R'* is -S(O):R. In some embodiments, R'# is -S(0)NR,. In some
embodiments, R'* is -S(O);F. In some embodiments, R'* is -S(O)R. In some embodiments,
R!'# is -S(O)NR». In some embodiments, R!# is -S(O)}NR)R. In some embodiments, R'*

is -C(O)R. In some embodiments, R!4 is -C(O)OR. In some embodiments, R'* is -C(O)NR,.
In some embodiments, R'# is -C(O)N(R)OR. In some embodiments, R!# is -OC(O)R. In
some embodiments, R!* is -OC(O)NR». In some embodiments, R'* is -N(R)C(O)OR. In
some embodiments, R4 is -N(R)C(O)R. In some embodiments, R'* is -N(R)C(O)NR2. In
some embodiments, R4 is -N(R)C(NR)NR». In some embodiments, R'* is -N(R)S(O):NR..
In some embodiments, R4 is -N(R)S(O):R. In some embodiments, R is -P(O)R>. In some
embodiments, R'* is -P(O)(R)OR. In some embodiments, R'4 is -B(OR).. In some

embodiments, R' is deuterium.

[0148] In some embodiments, R'* is halogen, -CN, -NO», -OR, -SR, -NR3, -S(O)2R,

-S(0):NRa, -S(O)sF, -S(O)R, -S(O)NR3, -S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NRo,
-C(O)N(R)OR, -OC(O)R, -OC(O)NR, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR»,
N(R)C(NR)NR3, -N(R)S(O)2NR3, -N(R)S(O)2R, -P(O)R2, -P(O)(R)OR, or -B(OR ).

[0149] In some embodiments, R'2 is halogen, -CN, or -NO». In some embodiments, R4

is -OR, -SR, or -NR». In some embodiments, R is -S(O)2R, -S(0)2NR2, -S(O)F, -S(O)R,
-S(O)NR3, or -S(O)NR)R. In some embodiments, R'* is -C(O)R, -C(O)OR, -C(O)NRz,

or -C(O)N(R)OR. In some embodiments, R'4 is -OC(O)R or -OC(O)NR». In some
embodiments, R is -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR3, -N(R)C(NR)NR2,
-N(R)S(0):NR3, or -N(R)S(O):R. In some embodiments, R!* is -P(O)R2 or -P(O)(R)OR.
[0150] In some embodiments, R'* is -OR, -OC(O)R, or -OC(O)NR,. In some embodiments,
R'A is -SR, -S(O):R, -S(0):2NR3, -S(0),F, -S(O)R, -S(O)NR3, or -S(O)(NR)R. In some
embodiments, R is -NR», -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR3,
N(R)S(0)2NRs, or -N(R)S(O)R.
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[0151] In some embodiments, R'4 is -S(O):R, -S(0):NRy, or -S(0O),F. In some
embodiments, R'* is -S(O)R, -S(O)NR3, or -S(O)(NR)R. In some embodiments, R4 is -SR,
-S(O):R, or -S(O)R. In some embodiments, R is -S(0):NR3, -S(O)NR3, or -S(O)(NR)R. In
some embodiments, R'4 is -S(0):NRz or -S(O)NR». In some embodiments, R' is -SR,

-S(O)R, -S(0):NRy, or -S(O)R.

[0152] In some embodiments, R4 is -N(R)C(O)OR, -N(R)C(O)R, or -N(R)C(O)NR>. In
some embodiments, R4 is -N(R)S(0)2NR or -N(R)S(O);R. In some embodiments, R'4 is
-N(R)C(O)OR or -N(R)C(O)R. In some embodiments, R'* is -N(R)C(O)NR; or
-N(R)S(O):NR2. In some embodiments, R'* is -N(R)C(O)OR, -N(R)C(O)R, or
N(R)S(O):R.

[0153] In some embodiments, R!4 is -NR2, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)C(O)NRa.
In some embodiments, R'* is -NR2, -N(R)C(O)OR, or -N(R)C(O)R. In some embodiments,
R4 is -NR3, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O):R.

[0154] In some embodiments, R!# is a Ci.¢ aliphatic chain; phenyl; naphthyl; a 5-6
membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; an 8-10 membered bicyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered
saturated or partially unsaturated monocyclic carbocyclic ring; a 5-12 membered saturated or
partially unsaturated bicyclic carbocyclic ring; a 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; or a 7-12 membered saturated or partially unsaturated
bicyclic heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur; each of which is substituted by r! instances of RC.

[0155] In some embodiments, R!4 is a Ci.¢ aliphatic chain substituted by r! instances of RC.
In some embodiments, R'* is phenyl substituted by ! instances of R!“. In some
embodiments, R'* is naphthyl substituted by r! instances of R'¢. In some embodiments, R!A
is a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; wherein said ring is substituted by r! instances of R'®. In
some embodiments, R!4 is an 8-10 membered bicyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said ring is
substituted by r! instances of R'C. In some embodiments, R'* is a 3-7 membered saturated or

partially unsaturated monocyclic carbocyclic ring substituted by r! instances of R'¢. In some
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embodiments, R'* is a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic
ring substituted by 1! instances of R'C. In some embodiments, R!* is a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; wherein said ring is substituted by
r! instances of R!¢. In some embodiments, R'* is a 7-12 membered saturated or partially
unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently selected from

nitrogen, oxygen, and sulfur; wherein said ring is substituted by ! instances of RC.

[0156] In some embodiments, R'# is phenyl; naphthyl; a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; or an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r! instances of
RI€. In some embodiments, R!4 is a 3-7 membered saturated or partially unsaturated
monocyclic carbocyclic ring; a 5-12 membered saturated or partially unsaturated bicyclic
carbocyclic ring; a 3-7 membered saturated or partially unsaturated monocyclic heterocyclic
ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-
12 membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by r! instances of R'C.

[0157] In some embodiments, R!# is phenyl; naphthyl; a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring; or a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; each of which is substituted by ! instances of R'. In
some embodiments, R is a 5-6 membered monocyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; an 8-10 membered
bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic heterocyclic ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of

which is substituted by r! instances of R!C.

[0158] In some embodiments, R'4 is phenyl; a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7
membered saturated or partially unsaturated monocyclic carbocyclic ring; or a 3-7 membered

saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
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independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r'
instances of R'C. In some embodiments, R!4 is naphthyl; an 8-10 membered bicyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic ring; or a 7-12
membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by r! instances of R1¢.

[0159] In some embodiments, R'* is phenyl or naphthyl; each of which is substituted by r!
instances of R'C. In some embodiments, R'* is a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or an 8-10
membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; each of which is substituted by r! instances of R!€. In some
embodiments, R'4 is a 3-7 membered saturated or partially unsaturated monocyclic
carbocyclic ring or a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic
ring; each of which is substituted by r! instances of R'“. In some embodiments, R' is a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-12 membered
saturated or partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r'

instances of R'C.

[0160] In some embodiments, R'4 is phenyl or a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of
which is substituted by r! instances of R!C. In some embodiments, R!# is a 3-7 membered
saturated or partially unsaturated monocyclic carbocyclic ring or a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r! instances of
R'C. In some embodiments, R'* is naphthyl or an 8-10 membered bicyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of
which is substituted by r! instances of R!¢. In some embodiments, R'* is a 5-12 membered
saturated or partially unsaturated bicyclic carbocyclic ring or a 7-12 membered saturated or
partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r! instances of
RIC.
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[0161] In some embodiments, R'* is phenyl or a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring; each of which is substituted by r! instances of R
In some embodiments, R'* is naphthyl or a 5-12 membered saturated or partially unsaturated
bicyclic carbocyclic ring; each of which is substituted by r! instances of R'¢. In some
embodiments, R!'* is a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; or a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r! instances of
R!C. In some embodiments, R!4 is an 8-10 membered bicyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-12 membered
saturated or partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r'

instances of R'C,

[0162] In some embodiments, R'4 is a C1.¢ aliphatic chain; a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring; a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; a 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic
heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; each of which is substituted by r! instances of R!‘. In some embodiments, R'* is a C1-
s aliphatic chain; phenyl; naphthyl; a 3-7 membered saturated or partially unsaturated
monocyclic carbocyclic ring; or a 5-12 membered saturated or partially unsaturated bicyclic
carbocyclic ring; each of which is substituted by r! instances of R'C. In some embodiments,
R!4 is a Cy.6 aliphatic chain; phenyl; a 5-6 membered monocyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered
saturated or partially unsaturated monocyclic carbocyclic ring; or a 3-7 membered saturated
or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r! instances of
RIC.

[0163] In some embodiments, R'* is a Ci.¢ aliphatic chain, a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring, or a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; each of which is substituted by r! instances of R'*. In

some embodiments, R!4 is a C1.¢ aliphatic chain, a 3-7 membered saturated or partially
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unsaturated monocyclic carbocyclic ring, or a 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; each of which is substituted by ' instances of R'¢. In
some embodiments, R'* is a C1_¢ aliphatic chain, phenyl, or a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring; each of which is substituted by r! instances
of R'¢

[0164] In some embodiments, R'4 is selected from the groups depicted in the compounds in
Table 1.

[0165] As defined generally above, R* is R* or R® substituted by 1r? instances of R?*. In
some embodiments, R?4 is R, In some embodiments, R** is R® substituted by 1? instances
of R*C.

[0166] In some embodiments, R?2 is phenyl; naphthyl; cubanyl; adamantyl; a 5-6 membered
monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring; a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; a 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic
heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and

sulfur; wherein R?” is substituted by r? instances of R?C.

[0167] In some embodiments, R?* is phenyl; naphthyl; an 8-10 membered bicyclic heteroaryl
ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-
12 membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein R?* is
substituted by 1 instances of R*“. In some embodiments, R>* is phenyl; an 8-10 membered
bicyclic heteroaryl! ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic
heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; wherein R?* is substituted by r? instances of R%C. In some embodiments, R** is
phenyl or an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently

selected from nitrogen, oxygen, and sulfur; wherein R?2 is substituted by 12 instances of R?C.
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[0168] In some embodiments, R** is phenyl; naphthyl; an 8-10 membered bicyclic heteroaryl
ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-
12 membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein R?* is
substituted by 1 instances of a group independently selected from oxo,

halogen, -CN, -NOg, -OR, -SR, -NR3, -S(O)R, -S(0)2NR2, -S(O)F, -S(O)R, -S(O)NR2, -S(O
YINR)R, -C(O)R, -C(O)OR, -C(O)NR2, -C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)O
R, -N(R)C(O)R, -N(RYC(O)NR2, -N(R)C(NR)NR2, -N(R)S(O):NR2, -N(R)S(O)2R, -P(O)R>, -
P(O)(R)OR, -B(OR)2, and optionally substituted C1-¢ aliphatic. In some embodiments, R? is
phenyl; an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; or a 7-12 membered saturated or partially
unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; wherein R?* is substituted by 12 instances of a group
independently selected from oxo, halogen, -CN, -NOz, -OR, -SR, -NR32, -S(O)2R, -S(0O)2NR2,
-S(O)F, -S(O)R, -S(O)NR2, -S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NR,, ~-C(O)N(R)OR,
-OC(O)R, -OC(O)NR2, -N(R)YC(O)OR, -N(RYC(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR.,
-N(R)S(O)2NR2, -N(R)S(O)%R, -P(O)R2, -P(O)}R)OR, -B(OR)2, and optionally substituted
C1.¢ aliphatic. In some embodiments, R>* is phenyl or an 8-10 membered bicyclic heteroaryl
ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur;
wherein R? is substituted by 1? instances of a group independently selected from oxo,
halogen, -CN, -NO», -OR, -SR, -NR2, -S(O)2R, -S(0)2NR2, -S(O):F, -S(O)R, -S(O)NR2,
-S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NR3, -C(O)N(R)OR, -OC(O)R, -OC(O)NR2,
-N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NRz, -N(R)S(0O)2NRa,
-N(R)S(O):R, -P(O)R,, -P(O)(R)OR, -B(OR)2, and optionally substituted Ci.¢ aliphatic.

[0169] In some embodiments, R? is phenyl substituted by r? instances of R*C. In some
embodiments, R?* is phenyl substituted by r? instances of a group independently selected
from oxo, halogen, -CN, -NO», -OR, -SR, -NR3, -S(O)2R, -S(O)2NR2, -S(O)2F, -S(O)R,
-S(O)NR2, -S(OXNR)R, -C(O)R, -C(O)OR, -C(O)NR3, -C(O)N(R)OR, -OC(O)R,
-OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NRz2, -N(R)C(NR)NR>,
-N(R)S(O)2NR2, -N(R)S(O)2R, -P(O)R2, -P(O)R)OR, -B(OR),, and optionally substituted
C16 aliphatic.

[0170] In some embodiments, R?>* is phenyl substituted by 1-3 instances of a group
independently selected from halogen, -CN, -O-(optionally substituted Ci.¢ aliphatic), and an
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optionally substituted C1.¢ aliphatic. In some embodiments, R?** is phenyl substituted by 1-3
instances of a group independently selected from halogen and Ci.3 aliphatic optionally
substituted with 1-3 halogen. In some embodiments, R>* is phenyl substituted by 1-3

instances of a group independently selected from fluorine, chlorine, -CH3, -CHF2, and -CF3.

[0171] In some embodiments, R?>* is phenyl substituted by 2 instances of a group
independently selected from halogen, -CN, -O-(optionally substituted C1.¢ aliphatic), and an
optionally substituted C1.¢ aliphatic. In some embodiments, R?** is phenyl substituted by 2
instances of a group independently selected from halogen and Ci.s aliphatic optionally
substituted with 1-3 halogen. In some embodiments, R>* is phenyl substituted by 2 instances

of a group independently selected from fluorine, chlorine, -CHs, -CHF3, and -CF3.

[0172] In some embodiments, R** is an 8-10 membered bicyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein R?* is
substituted by 12 instances of R?“. In some embodiments, R?” is an 8-10 membered bicyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; wherein R?* is substituted by 12 instances of a group independently selected from oxo,
halogen, -CN, -NO», -OR, -SR, -NR2, -S(O)22R, -S(O)2NR2, -S(O)2F, -S(O)R, -S(O)NR2,
-S(O)}NR)R, -C(O)R, -C(O)OR, -C(O)NR3, -C(O)N(R)OR, -OC(O)R, -OC(O)NR>,
-N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NRz, -N(R)C(NR)NR2, -N(R)S(O)2NR2,
-N(R)S(0O):R, -P(O)R,, -P(O)R)OR, -B(OR)2, and optionally substituted Ci_¢ aliphatic.

[0173] In some embodiments, R** is an 8-10 membered bicyclic heteroaryl ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein R?* is
substituted by 1 instances of R*“. In some embodiments, R?>* is an 8-10 membered bicyclic
heteroaryl ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; wherein R?* is substituted by r? instances of a group independently selected from oxo,
halogen, -CN, -NOa, -OR, -SR, -NRz2, -S(O)zR, -S(0):NRz, -S(O)2F, -S(O)R, -S(O)NR2,
-S(O)Y(NR)R, -C(O)R, -C(O)OR, -C(O)NR:3, -C(OIN(R)OR, -OC(O)R, -OC(O)NR2,
-NR)YC(O)OR, -N(R)C(O)R, -N(R)YC(O)NR2, -N(RY)C(NR)NR3, -N(R)S(O)2NR2,
-N(R)S(O):R, -P(O)R2, -P(OXR)OR, or -B(OR)2, and optionally substituted Ci.s aliphatic.
[0174] In some embodiments, R?2 is an 8-10 membered bicyclic heteroaryl ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein R?4 is

substituted by 0-2 instances of a group independently selected from halogen, -CN, -O-

(optionally substituted C.s aliphatic), and an optionally substituted Ci.¢ aliphatic. In some
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embodiments, R?** is an 8-10 membered bicyclic heteroaryl ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; wherein R?* is substituted by 0-2
instances of a group independently selected from halogen and C;.3 aliphatic optionally
substituted with 1-3 halogen. In some embodiments, R?* is an 8-10 membered bicyclic
heteroaryl ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; wherein R?* is substituted by 0-2 instances of a group independently selected from

fluorine, chlorine, -CHj3, -CHF», and -CFs.
[0175] In some embodiments, R? is:
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[0176] In some embodiments, R* is oxo, halogen, -CN, -NOa, -OR, -SR, -NR2, -S(O):R,
-S(0)2NRy, -S(0)F, -S(O)R, -S(O)NR2, -S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NR,
-C(O)N(R)OR, -OC(O)R, -OC(O)NR3, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR»,
N(R)C(NR)NR2, -N(R)S(O):NR3, -N(R)S(O)2R, -P(O)Rs, -P(O)(R)OR, -B(OR), or

deuterium.

:x:z: \:z

R* is

« T (R

embodiments, R** is . In some embodiments, R* is

[0177] In some embodiments, R?2 is oxo, halogen, -CN, -NO,, -OR, -SR, -NR>, -S(O):R,
_S(0)2NR3, -S(O)F, -S(O)R, -S(O)NR3, -S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NR.,
-C(O)N(R)OR, -OC(O)R, -OC(O)NRs, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NRy,
N(R)C(NR)NR2, -N(R)S(0):NR3, -N(R)S(O)2R, -P(O)R3, -P(O)(R)OR, or -B(OR),.

[0178] In some embodiments, R?* is oxo. In some embodiments, R?* is halogen. In some
embodiments, R** is —CN. In some embodiments, R?* is -NO;. In some embodiments, R?*
is -OR. In some embodiments, R>* is -SR. In some embodiments, R*>* is -NR,. In some
embodiments, R?* is -S(O):R. In some embodiments, R** is -S(0)NR». In some
embodiments, R?* is -S(O)2F. In some embodiments, R** is -S(O)R. In some embodiments,
R?4 is -S(O)NR7. In some embodiments, R** is -S(O)(NR)R. In some embodiments, R?*

is -C(O)R. In some embodiments, R?** is -C(O)OR. In some embodiments, R** is -C(O)NRa.
In some embodiments, R?* is -C(O)N(R)OR. In some embodiments, R?* is -OC(O)R. In
some embodiments, R** is -OC(O)NR». In some embodiments, R?* is -N(R)C(O)OR. In
some embodiments, R?* is -N(R)C(O)R. In some embodiments, R?* is -N(R)C(O)NRz. In
some embodiments, R?* is -N(R)C(NR)NR>. In some embodiments, R?* is -N(R)S(O)2NR..
In some embodiments, R** is -N(R)S(O):R. In some embodiments, R** is -P(O)R». In some
embodiments, R** is -P(O)(R)OR. In some embodiments, R>* is -B(OR),. In some

embodiments, R* is deuterium.
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[0179] In some embodiments, R?4 is halogen, -CN, -NO, -OR, -SR, -NR, -S(O):R,

_S(0)2NR3, -S(O)F, -S(O)R, -S(O)NR3, -S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NRo,
-C(O)N(R)OR, -OC(O)R, -OC(O)NR», -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR»,
N(R)C(NR)NR3, -N(R)S(0):NRs, -N(R)S(O):R, -P(O)R2, -P(O)R)OR, or -B(OR)s.

[0180] In some embodiments, R?** is halogen, -CN, or -NO». In some embodiments, R>*
is -OR, -SR, or -NR». In some embodiments, R** is -S(0)2R, -S(0)2NRz, -S(O):F, -S(O)R,
-S(O)NRy, or -S(O)NR)R. In some embodiments, R** is -C(O)R, -C(O)OR, -C(O)NR>,
or -C(O)N(R)OR. In some embodiments, R?* is -OC(O)R or -OC(O)NR2. In some
embodiments, R* is -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NRs, -N(R)C(NR)NRx,
-N(R)S(0):NRz2, or -N(R)S(O):R. In some embodiments, R?* is -P(O)R2 or -P(O)(R)OR.

[0181] In some embodiments, R?** is -OR, -OC(O)R, or -OC(O)NR>. In some embodiments,
R?* is -SR, -S(0)2R, -S(0)2NR2, -S(0).F, -S(O)R, -S(O)NRz2, or -S(O)(NR)R. In some
embodiments, R? is -NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR2,
N(R)S(O)2NRy, or -N(R)S(O)R.

[0182] In some embodiments, R?A is -S(0)2R, -S(0)2NR2, or -S(O):F. In some
embodiments, R?* is -S(O)R, -S(O)NR3, or -S(O)(NR)R. In some embodiments, R?>4 is -SR,
-S(O):R, or -S(O)R. In some embodiments, R** is -S(0)2NRz2, -S(O)NR2, or -S(O}NR)R. In
some embodiments, R?* is -S(0)2NR> or -S(O)NR2. In some embodiments, R?* is -SR,

-S(O)R, -S(0):NRs, or -S(O)R.

[0183] In some embodiments, R? is -N(R)C(O)OR, -N(R)C(O)R, or -N(R)C(O)NR>. In
some embodiments, R?* is -N(R)S(0)2NRz or -N(R)S(O):R. In some embodiments, R*A is
-N(R)C(O)OR or -N(R)C(O)R. In some embodiments, R>* is -N(R)C(O)NR: or
-N(R)S(O):NR2. In some embodiments, R** is -N(R)C(O)OR, -N(R)C(O)R, or
-N(R)S(O)2R.

[0184] In some embodiments, R?A is -NR», -N(R)C(O)OR, -N(R)C(O)R, or -N(R)C(O)NR.
In some embodiments, R2# is -NR2, -N(R)C(O)OR, or -N(R)C(O)R. In some embodiments,
R24 is -NRa, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O):R.

[0185] In some embodiments, R?* is a C1.6 aliphatic chain; phenyl; naphthyl; cubanyl;
adamantyl; a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; an 8-10 membered bicyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and

sulfur; a 3-7 membered saturated or partially unsaturated monocyclic carbocyclic ring; a 5-12
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membered saturated or partially unsaturated bicyclic carbocyclic ring; a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; or a 7-12 membered saturated or
partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by 1 instances of
R?*“.

[0186] In some embodiments, R?A is a C;.¢ aliphatic chain substituted by r* instances of R?C.
In some embodiments, R>* is phenyl substituted by r? instances of R*“. In some
embodiments, R?* is naphthyl substituted by r* instances of R*“. In some embodiments, R?A
is cubanyl substituted by 12 instances of R?. In some embodiments, R?* is adamantyl
substituted by 1 instances of R?C. In some embodiments, R? is a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; wherein said ring is substituted by 12 instances of R*C. In some embodiments, R?* is
an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; wherein said ring is substituted by r? instances of R?, In
some embodiments, R?* is a 3-7 membered saturated or partially unsaturated monocyclic
carbocyclic ring substituted by 12 instances of R?C. In some embodiments, R*4 is a 5-12
membered saturated or partially unsaturated bicyclic carbocyclic ring substituted by r?
instances of R*“. In some embodiments, R?* is a 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; wherein said ring is substituted by r? instances of R?“. In
some embodiments, R?* is a 7-12 membered saturated or partially unsaturated bicyclic
heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and

sulfur; wherein said ring is substituted by r? instances of R%C.

[0187] In some embodiments, R?* is phenyl; naphthyl; a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; or an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by 1 instances of
R%¢. In some embodiments, R?* is cubanyl; adamantyl; a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring; a 5-12 membered saturated or partially unsaturated
bicyclic carbocyclic ring; a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and

sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic heterocyclic ring
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having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of

which is substituted by r* instances of R*C.

[0188] In some embodiments, R? is phenyl; naphthyl; cubanyl; adamantyl; a 3-7 membered
saturated or partially unsaturated monocyclic carbocyclic ring; or a 5-12 membered saturated
or partially unsaturated bicyclic carbocyclic ring; each of which is substituted by 1* instances
of R%C. In some embodiments, R** is a 5-6 membered monocyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; an 8-10 membered
bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic heterocyclic ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of

which is substituted by r* instances of R%C.

[0189] In some embodiments, R? is phenyl; a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7
membered saturated or partially unsaturated monocyclic carbocyclic ring; or a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r?
instances of R?C. In some embodiments, R?# is naphthyl; cubanyl; adamantyl; an 8-10
membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; a 5-12 membered saturated or partially unsaturated bicyclic
carbocyclic ring; or a 7-12 membered saturated or partially unsaturated bicyclic heterocyclic
ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each

of which is substituted by r? instances of R*“.

[0190] In some embodiments, R?A is phenyl or naphthyl; each of which is substituted by 1*
instances of R%C. In some embodiments, R?4 is a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or an 8-10
membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; each of which is substituted by 1 instances of R*“. In some
embodiments, R* is a 3-7 membered saturated or partially unsaturated monocyclic
carbocyclic ring or a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic
ring; each of which is substituted by r? instances of R*C. In some embodiments, R** is a 3-7

membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
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heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-12 membered
saturated or partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r?

instances of R%C.

[0191] In some embodiments, R?** is phenyl or a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of
which is substituted by 1? instances of R?C. In some embodiments, R** is a 3-7 membered
saturated or partially unsaturated monocyclic carbocyclic ring or a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r* instances of
R%“. In some embodiments, R** is naphthyl or an 8-10 membered bicyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of
which is substituted by r? instances of R?C. In some embodiments, R?4 is cubanyl;
adamantyl; a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic ring; or a
7-12 membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by r* instances of R*C.

[0192] In some embodiments, R?>* is phenyl or a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring; each of which is substituted by 12 instances of R%¢.
In some embodiments, R?* is naphthyl; cubanyl; adamantyl; or a 5-12 membered saturated or
partially unsaturated bicyclic carbocyclic ring; each of which is substituted by 12 instances of
R%C. In some embodiments, R?* is a 5-6 membered monocyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r?
instances of R*C. In some embodiments, R?* is an 8-10 membered bicyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; ora 7-12
membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by r? instances of R%¢.

[0193] In some embodiments, R?A is a Ci.¢ aliphatic chain; cubanyl; adamantyl; a 3-7
membered saturated or partially unsaturated monocyclic carbocyclic ring; a 5-12 membered

saturated or partially unsaturated bicyclic carbocyclic ring; a 3-7 membered saturated or
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partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; or a 7-12 membered saturated or partially
unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; each of which is substituted by r* instances of R*C. In some
embodiments, R?* is a Cy.¢ aliphatic chain; phenyl; naphthyl; cubanyl; adamantyl; a 3-7
membered saturated or partially unsaturated monocyclic carbocyclic ring; or a 5-12
membered saturated or partially unsaturated bicyclic carbocyclic ring; each of which is
substituted by 1° instances of R?C. In some embodiments, R?* is a Ci_¢ aliphatic chain;
phenyl; a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated
monocyclic carbocyclic ring; or a 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,

oxygen, and sulfur; each of which is substituted by r* instances of R*C.

[0194] In some embodiments, R?>4 is a Ci. aliphatic chain, cubanyl, adamantyl, a 3-7
membered saturated or partially unsaturated monocyclic carbocyclic ring, or a 5-12
membered saturated or partially unsaturated bicyclic carbocyclic ring; each of which is
substituted by 1 instances of R?C. In some embodiments, R?# is a C1.6 aliphatic chain, a 3-7
membered saturated or partially unsaturated monocyclic carbocyclic ring, or a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r?
instances of R*C. In some embodiments, R?A is a C;.6 aliphatic chain, phenyl, or a 3-7
membered saturated or partially unsaturated monocyclic carbocyclic ring; each of which is

substituted by r? instances of R2C.

[0195] In some embodiments, R* is selected from the groups depicted in the compounds in
Table 1.

[0196] As defined generally above, RE4 is R or RE substituted by r* instances of RFC. In
some embodiments, RFA is RA, In some embodiments, RE# is RE substituted by r* instances
of REC,

[0197] In some embodiments, each instance of RE4 is independently Ci.6 aliphatic substituted
by 1’ instances of REC. In some embodiments, each instance of REA is independently Ci.3
aliphatic substituted by 1 instances of REC. In some embodiments, each instance of REA is

independently C;.3 aliphatic substituted by 1° instances of halogen. In some embodiments,
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each instance of R4 is independently C;.3 aliphatic. In some embodiments, each instance of
RFA is independently -CHs, -CH2F, -CHF»-, or -CF3. In some embodiments, RE4 is -CHs.

[0198] In some embodiments, RE4 is selected from the groups depicted in the compounds in
Table 1.

[0199] As defined generally above, R%* is R” or R® substituted by r* instances of R2¢. In
some embodiments, R®* is R2. In some embodiments, R®* is RB substituted by r* instances
of RQC,

[0200] In some embodiments, R?4 is oxo, halogen, -CN, -NO,, -OR, -SR, -NR», -S(O):R,
_S(0)2NR3, -S(O)F, -S(O)R, -S(O)NR3, -S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NRy,
-C(O)N(R)OR, -OC(O)R, -OC(O)NRs, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NRy,
N(R)C(NR)NR3, -N(R)S(0):2NR2, -N(R)S(O):R, -P(O)R2, -P(O)(R)OR, -B(OR), or

deuterium.

[0201] In some embodiments, R®4 is oxo, halogen, -CN, -NO», -OR, -SR, -NR3, -S(O):R,
_S(0)2NR3, -S(O):F, -S(O)R, -S(O)NR2, -S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NRz,
-C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR3,
N(R)C(NR)NR3, -N(R)S(0);NRs, -N(R)S(O):R, -P(O)R2, -P(O)R)OR, or -B(OR),.

[0202] In some embodiments, R4 is oxo. In some embodiments, R? is halogen. In some
embodiments, R is —CN. In some embodiments, R?* is -NO>. In some embodiments, R®*
is -OR. In some embodiments, R?* is -SR. In some embodiments, R?* is -NR». In some
embodiments, R% is -S(O),R. In some embodiments, R is -S(0)NR>. In some
embodiments, R%* is -S(O),F. In some embodiments, R%* is -S(O)R. In some embodiments,
R%4 is -S(O)NR,. In some embodiments, R%* is -S(O)(NR)R. In some embodiments, R
is -C(O)R. In some embodiments, R? is -C(O)OR. In some embodiments, R4

is -C(O)NR2. In some embodiments, R?* is -C(O)N(R)OR. In some embodiments, R

is -OC(O)R. In some embodiments, R%* is -OC(O)NR2. In some embodiments, R4

is -N(R)C(O)OR. In some embodiments, R?* is -N(R)C(O)R. In some embodiments, R4
is -N(R)C(O)NR2. In some embodiments, R%* is -N(R)C(NR)NR:. In some embodiments,
R4 is -N(R)S(O):NR,. In some embodiments, R%* is -N(R)S(O):R. In some embodiments,
R?% is -P(O)R2. In some embodiments, R4 is -P(O)(R)OR. In some embodiments, R

is -B(OR),. In some embodiments, R4 is deuterium.

[0203] In some embodiments, R%* is halogen, -CN, -NO3, -OR, -SR, -NR2, -S(O):R,
-S(0)sNRy, -S(O):F, -S(O)R, -S(O)NR», -S(O)NR)R, -C(O)R, -C(O)OR, -C(O)NR,
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-C(O)N(R)OR, -OC(O)R, -OC(O)NR3, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NRa,
N(R)C(NR)NRg, -N(R)S(0):NR2, -N(R)S(O)2R, -P(O)R, -P(O)(R)OR, or -B(OR),.

[0204] In some embodiments, R4 is halogen, -CN, or -NO». In some embodiments, R4
is -OR, -SR, or -NR». In some embodiments, R%4 is -S(O)2R, -S(0)2NR2, -S(O):F, -S(O)R,
-S(O)NR2, or -S(O)}NR)R. In some embodiments, R%* is -C(O)R, -C(O)OR, -C(O)NR3,
or -C(O)N(R)OR. In some embodiments, R?* is -OC(O)R or -OC(O)NR>. In some
embodiments, R% is -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR>, -N(R)C(NR)NR>,
-N(R)S(0)2NRz2, or -N(R)S(O)R. In some embodiments, R4 is -P(O)R; or -P(O)(R)OR.

[0205] In some embodiments, R4 is -OR, -OC(O)R, or -OC(O)NR2. In some embodiments,
R4 is -SR, -S(0)2R, -S(0):NR3, -S(0)2F, -S(O)R, -S(O)NR2, or -S(O)NR)R. In some
embodiments, R?* is -NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NRz, -N(R)C(NR)NR2,
-N(R)S(0O)2NR2, or -N(R)S(O):R.

[0206] In some embodiments, R%* is -S(O)2R, -S(0):NR2, or -S(O):F. In some
embodiments, R% is -S(O)R, -S(O)NRz, or -S(O)(NR)R. In some embodiments, R% is -SR,
-S(O)R, or -S(O)R. In some embodiments, R% is -S(0)NR2, -S(O)NR2, or -S(O)}NR)R.
In some embodiments, R4 is -S(0).NR> or -S(O)NR2. In some embodiments, R%* is -SR,
_S(O):R, -S(0):NRa, or -S(O)R.

[0207] In some embodiments, R4 is -N(R)C(O)OR, -N(R)C(O)R, or -N(R)C(O)NRz. In
some embodiments, R is -N(R)S(O):NR; or -N(R)S(O):R. In some embodiments, R%* is
-N(R)C(O)OR or -N(R)C(O)R. In some embodiments, R is -N(R)C(O)NR: or
-N(R)S(O):NR2. In some embodiments, R?* is -N(R)C(O)OR, -N(R)C(O)R, or
N(R)S(O):R.

[0208] In some embodiments, R4 is -NR», -N(R)C(O)OR, -N(R)C(O)R, or -N(R)C(O)NR..
In some embodiments, R%* is -NR», -N(R)C(O)OR, or -N(R)C(O)R. In some embodiments,
R is -NR3, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O)2R.

[0209] In some embodiments, R% is a C1.¢ aliphatic chain; phenyl; naphthyl; a 5-6
membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; an 8-10 membered bicyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered
saturated or partially unsaturated monocyclic carbocyclic ring; a 5-12 membered saturated or
partially unsaturated bicyclic carbocyclic ring; a 3-7 membered saturated or partially

unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
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from nitrogen, oxygen, and sulfur; or a 7-12 membered saturated or partially unsaturated
bicyclic heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur; each of which is substituted by r* instances of R2¢.

[0210] In some embodiments, R%4 is a C1 aliphatic chain substituted by 1* instances of RQC,
In some embodiments, R%* is phenyl substituted by r* instances of RC. In some
embodiments, R4 is naphthyl substituted by 1* instances of R, In some embodiments, R?*
is a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; wherein said ring is substituted by r* instances of R%. In
some embodiments, R? is an 8-10 membered bicyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said ring is
substituted by r* instances of R?C. In some embodiments, R®4 is a 3-7 membered saturated
or partially unsaturated monocyclic carbocyclic ring substituted by r* instances of R?C. In
some embodiments, R®* is a 5-12 membered saturated or partially unsaturated bicyclic
carbocyclic ring substituted by 1* instances of R?C. In some embodiments, R4 is a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said ring is
substituted by r* instances of R2¢. In some embodiments, R%4 is a 7-12 membered saturated
or partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; wherein said ring is substituted by r* instances of
REC.

[0211] In some embodiments, R?4 is phenyl; naphthyl; a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated
monocyclic carbocyclic ring; a 5-12 membered saturated or partially unsaturated bicyclic
carbocyclic ring; a 3-7 membered saturated or partially unsaturated monocyclic heterocyclic
ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-
12 membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by r* instances of R?C.

[0212] In some embodiments, R®4 is phenyl; naphthyl; a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and

sulfur; or an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently
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selected from nitrogen, oxygen, and sulfur; each of which is substituted by r* instances of
R2C. In some embodiments, R% is a 3-7 membered saturated or partially unsaturated
monocyclic carbocyclic ring; a 5-12 membered saturated or partially unsaturated bicyclic
carbocyclic ring; a 3-7 membered saturated or partially unsaturated monocyclic heterocyclic
ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-
12 membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by r* instances of RC,

[0213] In some embodiments, R?* is phenyl; naphthyl; a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring; or a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; each of which is substituted by r* instances of R2¢. In
some embodiments, R4 is a 5-6 membered monocyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; an 8-10 membered
bicyclic heteroaryl ring having 1-4 heteroatorns independently selected from nitrogen,
oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic heterocyclic ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of

which is substituted by r* instances of R?¢.

[0214] In some embodiments, R%* is phenyl; a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7
membered saturated or partially unsaturated monocyclic carbocyclic ring; or a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r*
instances of R2¢. In some embodiments, R? is naphthyl; an 8-10 membered bicyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic ring; or a 7-12
membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by r* instances of R?C.

[0215] In some embodiments, R%* is phenyl or naphthyl; each of which is substituted by r*
instances of R%¢. In some embodiments, R4 is a 5-6 membered monocyclic heteroaryl ring

having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or an 8-10
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membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; each of which is substituted by r* instances of R%C. In some
embodiments, R®* is a 3-7 membered saturated or partially unsaturated monocyclic
carbocyclic ring or a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic
ring; each of which is substituted by r* instances of R2C. In some embodiments, R%* is a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-12 membered
saturated or partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r*

instances of RQC,

[0216] In some embodiments, R?4 is phenyl or a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of
which is substituted by r* instances of RC. In some embodiments, R%* is a 3-7 membered
saturated or partially unsaturated monocyclic carbocyclic ring or a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r* instances of
R2C. In some embodiments, R?* is naphthyl or an 8-10 membered bicyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of
which is substituted by r* instances of R2¢. In some embodiments, R% is a 5-12 membered
saturated or partially unsaturated bicyclic carbocyclic ring or a 7-12 membered saturated or
partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently

selected from nitrogen, oxygen, and sulfur; each of which is substituted by r* instances of
RCC,

[0217] In some embodiments, R%4 is phenyl or a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring; each of which is substituted by r* instances of R?C.
In some embodiments, R?* is naphthyl or a 5-12 membered saturated or partially unsaturated
bicyclic carbocyclic ring; each of which is substituted by * instances of R2¢. In some
embodiments, R is a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; or a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r* instances of
RC¢. In some embodiments, R% is an 8-10 membered bicyclic heteroaryl ring having 1-4

heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-12 membered
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saturated or partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r*

instances of RQC,

[0218] In some embodiments, R%4 is a C1 aliphatic chain; a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring; a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; a 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic
heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; each of which is substituted by r* instances of R®“. In some embodiments, R%* is a
Ci.6 aliphatic chain; phenyl; naphthyl; a 3-7 membered saturated or partially unsaturated
monocyclic carbocyclic ring; or a 5-12 membered saturated or partially unsaturated bicyclic
carbocyclic ring; each of which is substituted by r* instances of R2C. In some embodiments,
R is a C1.¢ aliphatic chain; phenyl; a 5-6 membered monocyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered
saturated or partially unsaturated monocyclic carbocyclic ring; or a 3-7 membered saturated
or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r* instances of
RO

[0219] In some embodiments, R®4 is a C.6 aliphatic chain, a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring, or a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; each of which is substituted by r* instances of R%C. In
some embodiments, R?* is a C1 aliphatic chain, a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring, or a 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; each of which is substituted by 1* instances of R?“. In
some embodiments, R?* is a C1. aliphatic chain, phenyl, or a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring; each of which is substituted by r* instances
of RV,

[0220] In some embodiments, R®4 is selected from the groups depicted in the compounds in

Table 1.
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[0221] As defined generally above, R** is R* or R® substituted by r° instances of RX¢. In
some embodiments, R*# is R, In some embodiments, R** is R substituted by 1° instances
of RXC.

[0222] In some embodiments, R¥4 is oxo, halogen, -CN, -NO», -OR, -SR, -NR3, -S(O):R,
-S(0)2NR2, -S(O):F, -S(O)R, -S(O)NR2, -S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NR,
-C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR3,
“N(R)C(NR)NR3, -N(R)S(0);NRz2, -N(R)S(O)2R, -P(O)R2, -P(O)(R)OR, -B(OR),, or

deuterium.

[0223] In some embodiments, R*4 is oxo, halogen, -CN, -NO2, -OR, -SR, -NR», -S(O):R,
-S(0O)2NR2, -S(0)2F, -S(O)R, -S(O)NR2, -S(OYNR)R, -C(O)R, -C(O)OR, -C(O)NR2>,
-C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2,
-N(R)C(NR)NR2, -N(R)S(O)2NR2, -N(R)S(O)2R, -P(O)R2, -P(O)(R)OR, or -B(OR)x.

[0224] In some embodiments, R** is oxo. In some embodiments, R** is halogen. In some
embodiments, R*# is -CN. In some embodiments, R** is -NO». In some embodiments, R*#
is -OR. In some embodiments, R** is -SR. In some embodiments, R** is -NR2. In some
embodiments, R*# is -S(0);R. In some embodiments, R¥# is -S(0)NR,. In some
embodiments, R*# is -S(0)2F. In some embodiments, R*4 is -S(O)R. In some embodiments,
R*A is -S(O)NR2. In some embodiments, R** is -S(O)(NR)R. In some embodiments, R*4
is -C(O)R. In some embodiments, R*# is -C(O)OR. In some embodiments, R*#

is -C(O)NR2. In some embodiments, R*# is -C(O)N(R)OR. In some embodiments, RX4

is -OC(O)R. In some embodiments, R*A is -OC(O)NR;. In some embodiments, R**

is -N(R)C(O)OR. In some embodiments, RX* is -N(R)C(O)R. In some embodiments, R**
is -N(R)C(O)NRz. In some embodiments, R* is -N(R)C(NR)NR;. In some embodiments,
R*4 is -N(R)S(O):NR». In some embodiments, R*# is -N(R)S(O)2R. In some embodiments,
R*A is -P(O)R>. In some embodiments, R*# is -P(O)(R)OR. In some embodiments, RX*

RXA

is -B(OR). In some embodiments, is deuterium.

[0225] In some embodiments, R*# is halogen, -CN, -NO2, -OR, -SR, -NR2, -S(O):R,
-S(0O):NR3, -S(O)2F, -S(O)R, -S(O)NR2, -S(O}NR)R, -C(O)R, -C(O)OR, -C(O)NR2,
-C(O)N(R)OR, -OC(O)R, -OC(O)NRz, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR3,
-N(R)C(NR)NR2, -N(R)S(O)2NR>, -N(R)S(O)2R, -P(O)R2, -P(O)(R)OR, or -B(OR)2.

[0226] In some embodiments, R*# is halogen, -CN, or -NO». In some embodiments, R**

is -OR, -SR, or -NR,. In some embodiments, RX# is -S(O)2R, -S(O):NR2, -S(O)2F, -S(O)R,
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-S(O)NRy, or -S(O)}NR)R. In some embodiments, R* is -C(O)R, -C(O)OR, -C(O)NR3,
or -C(O)N(R)OR. In some embodiments, R*# is -OC(O)R or -OC(O)NR,. In some
embodiments, R** is -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR,
-N(R)S(0)2NRz2, or -N(R)S(O):R. In some embodiments, R** is -P(O)R; or -P(O)(R)OR.

[0227] In some embodiments, R*4 is -OR, -OC(O)R, or -OC(O)NR». In some embodiments,
R*A is -SR, -S(O)2R, -S(0)2NRz2, -S(O):F, -S(O)R, -S(O)NR>, or -S(O)(NR)R. In some
embodiments, R is -NRy, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR;, -N(R)C(NR)NRz,
N(R)S(O)NR3, or -N(R)S(O):R.

[0228] In some embodiments, R** is -S(O)2R, -S(0)2NR2, or -S(O)F. In some
embodiments, R*# is -S(O)R, -S(O)NR2, or -S(O)(NR)R. In some embodiments, R** is -SR,
-S(O)2R, or -S(O)R.. In some embodiments, R*# is -S(0)2NR2, -S(O)NRz, or -S(O)(NR)R.
In some embodiments, R*¥* is -S(0)2NR2 or -S(O)NR2. In some embodiments, R* is -SR,

-S(O)R, -S(0):NRy, or -S(O)R.

[0229] In some embodiments, R** is -N(R)C(O)OR, -N(R)C(O)R, or -N(R)C(O)NRz. In
some embodiments, R*# is -N(R)S(O):NRz or -N(R)S(O):R. In some embodiments, R*4 is
-N(R)C(O)OR or -N(R)C(O)R. In some embodiments, R** is -N(R)C(O)NR: or
-N(R)S(O):NR>. In some embodiments, R** is -N(R)C(O)OR, -N(R)C(O)R, or
“N(R)S(O)2R.

[0230] In some embodiments, RX# is -NR2, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)C(O)NRo.
In some embodiments, R** is -NR2, -N(R)C(O)OR, or -N(R)C(O)R. In some embodiments,
R4 is “NR3, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O):R.

[0231] In some embodiments, R** is a C1_¢ aliphatic chain; phenyl; naphthyl; a 5-6
membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; an 8-10 membered bicyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered
saturated or partially unsaturated monocyclic carbocyclic ring; a 5-12 membered saturated or
partially unsaturated bicyclic carbocyclic ring; a 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; or a 7-12 membered saturated or partially unsaturated
bicyclic heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur; each of which is substituted by r° instances of R*¢.
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[0232] In some embodiments, R*4 is a C.¢ aliphatic chain substituted by r° instances of R**.
In some embodiments, R*¥* is phenyl substituted by r° instances of RX¢. In some
embodiments, R*# is naphthyl substituted by 1° instances of R*“, In some embodiments, RX4
is a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; wherein said ring is substituted by 1° instances of R*¢. In
some embodiments, R*# is an 8-10 membered bicyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said ring is
substituted by r’ instances of RX¢. In some embodiments, R** is a 3-7 membered saturated
or partially unsaturated monocyclic carbocyclic ring substituted by r° instances of RX¢. In
some embodiments, R*# is a 5-12 membered saturated or partially unsaturated bicyclic
carbocyclic ring substituted by 1° instances of R*C. In some embodiments, R** is a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said ring is
substituted by 1’ instances of RX®. In some embodiments, R*A is a 7-12 membered saturated
or partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; wherein said ring is substituted by r° instances of
RXC,

[0233] In some embodiments, R*4 is phenyl; naphthyl; a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated
monocyclic carbocyclic ring; a 5-12 membered saturated or partially unsaturated bicyclic
carbocyclic ring; a 3-7 membered saturated or partially unsaturated monocyclic heterocyclic
ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-
12 membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by r° instances of RXC.

[0234] In some embodiments, R*# is phenyl; naphthyl; a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; or an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r’ instances of
R*¢. In some embodiments, R** is a 3-7 membered saturated or partially unsaturated

monocyclic carbocyclic ring; a 5-12 membered saturated or partially unsaturated bicyclic
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carbocyclic ring; a 3-7 membered saturated or partially unsaturated monocyclic heterocyclic
ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-
12 membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by r° instances of RXC.

[0235] In some embodiments, R*4 is phenyl; naphthyl; a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring; or a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; each of which is substituted by r° instances of RXC. In
some embodiments, R*# is a 5-6 membered monocyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; an 8-10 membered
bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic heterocyclic ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of

which is substituted by r° instances of R*¢,

[0236] In some embodiments, RX# is phenyl; a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7
membered saturated or partially unsaturated monocyclic carbocyclic ring; or a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r°
instances of R*C. In some embodiments, R*# is naphthyl; an 8-10 membered bicyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic ring; or a 7-12
membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by 1’ instances of RXC.

[0237] In some embodiments, RX* is phenyl or naphthyl; each of which is substituted by 1°
instances of R*C. In some embodiments, R* is a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or an 8-10
membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; each of which is substituted by r° instances of R*¢. In some

embodiments, R*# is a 3-7 membered saturated or partially unsaturated monocyclic
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carbocyclic ring or a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic
ring; each of which is substituted by r° instances of RX®. In some embodiments, R* is a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-12 membered
saturated or partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r°

instances of RXC,

[0238] In some embodiments, R** is phenyl or a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of
which is substituted by r° instances of R*X. In some embodiments, R** is a 3-7 membered
saturated or partially unsaturated monocyclic carbocyclic ring or a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r° instances of
R*¢. In some embodiments, R** is naphthyl or an 8-10 membered bicyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of
which is substituted by 1° instances of RXC. In some embodiments, R*4 is a 5-12 membered
saturated or partially unsaturated bicyclic carbocyclic ring or a 7-12 membered saturated or
partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r’° instances of
RXC.

[0239] In some embodiments, R*4 is phenyl or a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring; each of which is substituted by r° instances of RX¢.
In some embodiments, R*4 is naphthyl or a 5-12 membered saturated or partially unsaturated
bicyclic carbocyclic ring; each of which is substituted by 1° instances of RX¢. In some
embodiments, R** is a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; or a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r° instances of
R*C. In some embodiments, R*# is an 8-10 membered bicyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-12 membered
saturated or partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r°

instances of R¥C,
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[0240] In some embodiments, R*4 is a C).¢ aliphatic chain; a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring; a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; a 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic
heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; each of which is substituted by r° instances of RXC. In some embodiments, R** is a
Ci.6 aliphatic chain; phenyl; naphthyl; a 3-7 membered saturated or partially unsaturated
monocyclic carbocyclic ring; or a 5-12 membered saturated or partially unsaturated bicyclic
carbocyclic ring; each of which is substituted by 1° instances of R*C, In some embodiments,
R*A is a Ci.¢ aliphatic chain; phenyl; a 5-6 membered monocyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered
saturated or partially unsaturated monocyclic carbocyclic ring; or a 3-7 membered saturated
or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r’ instances of
RXC.

[0241] In some embodiments, R*4 is a C1.6 aliphatic chain, a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring, or a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; each of which is substituted by r° instances of RXC. In
some embodiments, R*# is a C1. aliphatic chain, a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring, or a 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; each of which is substituted by 1° instances of R, In
some embodiments, R*# is a C1.¢ aliphatic chain, phenyl, or a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring; each of which is substituted by r° instances
of R*€,

[0242] In some embodiments, R** is selected from the groups depicted in the compounds in
Table 1.

[0243] As defined generally above, RY* is R” or R substituted by r° instances of RY®. In

RYA

some embodiments, is RA. In some embodiments, RY¥ is RE substituted by 1° instances

of RYC,
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[0244] In some embodiments, R¥4 is oxo, halogen, -CN, -NO», -OR, -SR, -NR3, -S(O):R,
-S(O)2NR2, -S(O)2F, -S(O)R, -S(O)NR2, -S(O}NR)R, -C(O)R, -C(O)OR, -C(O)NR>,
-C(O)N(R)OR, -OC(O)R, ~-OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR3,
-N(R)C(NR)NR2, -N(R)S(0)2NRz, -N(R)S(O)2R, -P(O)R2, -P(O)(R)OR, -B(OR),, or R®
selected from a Cj.¢ aliphatic chain; phenyl; a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7
membered saturated or partially unsaturated monocyclic carbocyclic ring; and a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said R is

substituted by 1° instances of RYC.

[0245] In some embodiments, RY# is halogen, -CN, -OR, -NR», -C(O)R, -C(O)OR,
-C(O)NR2, -N(R)C(O)R, or RE selected from a Cj.¢ aliphatic chain; phenyl; a 5-6 membered
monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated monocyclic
carbocyclic ring; and a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and

sulfur; wherein said RE is substituted by r° instances of RYC.

[0246] In some embodiments, RY# is halogen, -CN, -OR, -NR3, -C(O)R, -C(O)OR,
-C(O)NR2, -N(R)C(O)R, or RE selected from a Ci.¢ aliphatic chain; a 5-6 membered
monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated monocyclic
carbocyclic ring; and a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; wherein said R is substituted by r° instances of R¥€. In some embodiments, R¥4 is
halogen or R® selected from a Ci.6 aliphatic chain; a 5-6 membered monocyclic heteroaryl
ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7
membered saturated or partially unsaturated monocyclic carbocyclic ring; and a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said R® is

substituted by r° instances of RYC.

[0247] In some embodiments, RY# is halogen or R® selected from a Ci.4 aliphatic chain; a 5-6
membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from

nitrogen, oxygen, and sulfur; a 3-5 membered saturated or partially unsaturated monocyclic
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carbocyclic ring; and a 3-5 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; wherein said R is substituted by r° instances of RYC. In some embodiments, RY is
halogen or R® selected from a Ci_4 aliphatic chain; a 5-6 membered monocyclic heteroaryl
ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-5
membered saturated or partially unsaturated monocyclic carbocyclic ring; and a 3-5
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said RE is
substituted by r° instances of a group independently selected from oxo, halogen, -CN, -NO»,
-OR, -8R, -NR3, -S(O)2R, -S(O)2NR3, -S(O)F, -S(O)R, -S(O)NR3, -S(O}NR)R, -C(O)R,
-C(O)OR, -C(O)NR32, -C(OIN(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R,
-N(R)C(O)NR2, -N(R)C(NR)NRz, -N(R)S(0)2NR2, -N(R)S(O)2R, -P(O)R2, -P{(O}XR)OR,
-B(OR),, and optionally substituted Cj.¢ aliphatic.

RY% is halogen or RE selected from a Ci.4 aliphatic chain; a 5-6

[0248] In some embodiments,
membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; a 3-5 membered saturated or partially unsaturated monocyclic
carbocyclic ring; and a 3-5 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; wherein said R is substituted by r° instances of a group independently selected from
halogen, -CN, -OH, -O-(optionally substituted Ci3 aliphatic), and an optionally substituted
Ci3 aliphatic. In some embodiments, R¥” is halogen or R® selected from a Ci.4 aliphatic
chain; a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; a 3-5 membered saturated or partially unsaturated
monocyclic carbocyclic ring; and a 3-5 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; wherein said R® is substituted by 1 instances of a group independently
selected from halogen, -OH, -O-(C1.3 aliphatic), and C1.3 aliphatic, wherein each Ci.3
aliphatic is optionally substituted with 1-3 halogen. In some embodiments, R¥2 is halogen or
RE selected from a C).4 aliphatic chain; a 5-6 membered monocyclic heteroaryl ring having 1-
4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-5 membered
saturated or partially unsaturated monocyclic carbocyclic ring; and a 3-5 membered saturated
or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently

selected from nitrogen, oxygen, and sulfur; wherein said R® is substituted by r° instances of a
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group independently selected from fluorine, chlorine, -OH, -OCH3, -OCF3, -CHa, -CHF», and
-CFs.

[0249] In some embodiments, RY is halogen or R® selected from a Ci.4 aliphatic chain and a
3-5 membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said RE is
substituted by r° instances of a group independently selected from halogen, -OH, -O-(C1-3
aliphatic), and Ci.3 aliphatic, wherein each Ci.3 aliphatic is optionally substituted with 1-3
halogen. In some embodiments, R¥# is halogen or R® selected from a Ci4 aliphatic chain
and a 3-5 membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-
2 heteroatoms independently selected from nitrogen and oxygen; wherein said R® is
substituted by 1° instances of a group independently selected from fluorine, chlorine, -OH, -
OCHs, -OCF3, -CHs, -CHF2, and -CFs.

[0250] In some embodiments, RY# is halogen or a C1.4 aliphatic chain substituted by -OH and

0-3 fluorine.

[0251] In some embodiments, RY2 is halogen, -CN, -OR, -NR», -C(O)R, -C(O)OR,
-C(O)NR2, or -N(R)C(O)R. In some embodiments, R¥4 is halogen.

[0252] In some embodiments, RY# is a C1.6 aliphatic chain; phenyl; a 5-6 membered
monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated monocyclic
carbocyclic ring; or a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and

R¥*isa Cis

sulfur; wherein R4 is substituted by r° instances of R¥®. In some embodiments,
aliphatic chain; a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring; or a 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected

from nitrogen, oxygen, and sulfur; wherein RY# is substituted by r° instances of RYC.

[0253] In some embodiments, R¥4 is a C14 aliphatic chain; a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; a 3-5 membered saturated or partially unsaturated monocyclic carbocyclic ring; or a 3-
5 membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2

heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein RY# is
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substituted by 1° instances of RYC. In some embodiments, R¥# is a C1.4 aliphatic chain; a 5-6
membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; a 3-5 membered saturated or partially unsaturated monocyclic
carbocyclic ring; or a 3-5 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; wherein RY2 is substituted by r° instances of a group independently selected from oxo,
halogen, -CN, -NOa, -OR, -SR, -NRz, -S(O)22R, -S(0)2NRz, -S(O):F, -S(O)R, -S(O)NR2,
-S(O)Y(NR)R, -C(O)R, -C(O)OR, -C(O)NR3, -C(OIN(R)OR, -OC(O)R, -OC(O)NR2,
-N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR2, -N(R)S(O):NR2,
-N(R)S(O):R, -P(O)R2, -P(O)}(R)OR, -B(OR)2, and optionally substituted C1.6 aliphatic.

[0254] In some embodiments, RY2 is a C14 aliphatic chain; a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; a 3-5 membered saturated or partially unsaturated monocyclic carbocyclic ring; or a 3-
5 membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein RYA is
substituted by r° instances of a group independently selected from halogen, -CN, -OH, -O-
(optionally substituted Ci3 aliphatic), and an optionally substituted Ci.3 aliphatic. In some
embodiments, RY” is a C1.4 aliphatic chain; a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-5
membered saturated or partially unsaturated monocyclic carbocyclic ring; or a 3-5 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; wherein RY# is substituted by r°
instances of a group independently selected from halogen, -OH, -O-(C1.3 aliphatic), and C1.3
aliphatic, wherein each Ci.3 aliphatic is optionally substituted with 1-3 halogen. In some
embodiments, RY” is a C1.4 aliphatic chain; a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-5
membered saturated or partially unsaturated monocyclic carbocyclic ring; or a 3-5 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; wherein R¥4 is substituted by r°
instances of a group independently selected from fluorine, chlorine, -OH, -OCH3, -OCFs, -
CH3, -CHF2, and -CFs.

[0255] In some embodiments, RY# is a C14 aliphatic chain or a 3-5 membered saturated or

partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
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selected from nitrogen, oxygen, and sulfur; wherein R¥4 is substituted by r° instances of a
group independently selected from halogen, -OH, -O-(C1_3 aliphatic), and C1.s aliphatic,
wherein each Ci_3 aliphatic is optionally substituted with 1-3 halogen. In some embodiments,
RYA is a Cy.4 aliphatic chain or a 3-5 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen and oxygen;
wherein RY# is substituted by r° instances of a group independently selected from fluorine,
chlorine, -OH, -OCH3, -OCF3, -CH3, -CHF», and -CF3. In some embodiments, RYA is a C1.4
aliphatic chain substituted by -OH and 0-3 fluorine.

[0256] In some embodiments, RY2 is oxo, halogen, -CN, -NO2, -OR, -SR, -NR», -S(O):R,
-S(0):NRz, -S(O)F, -S(O)R, -S(O)NR2, -S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NR,
-C(O)N(R)OR, -OC(O)R, -OC(O)NRs, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR»,
-N(R)C(NR)NR3, -N(R)S(0)2NR2, -N(R)S(O)2R, -P(O)R2, -P(O)(R)OR, -B(OR),, or

deuterium.

[0257] In some embodiments, RY2 is oxo, halogen, -CN, -NO2, -OR, -SR, -NR2, -S(O):R,
-S(0)2NRs, -S(O):F, -S(O)R, -S(O)NRs, -S(O)NR)R, -C(O)R, -C(O)OR, -C(O)NR,
-C(O)N(R)OR, -OC(O)R, -OC(O)NRz, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NRy,
N(R)C(NR)NR2, -N(R)S(O):NR2, -N(R)S(O):R, -P(O)Ra, -P(O)(R)OR, or -B(OR).
[0258] In some embodiments, RY4 is oxo. In some embodiments, R¥# is halogen. In some
embodiments, RY» is —.CN. In some embodiments, RY# is -NO,. In some embodiments, RYA
is -OR. In some embodiments, R¥* is -SR. In some embodiments, RY* is -NR». In some
embodiments, RY” is -S(O);R. In some embodiments, RY* is -S(0)NR;. In some
embodiments, RY* is -S(O)F. In some embodiments, R¥* is -S(O)R. In some embodiments,
RY4 is -S(O)NR». In some embodiments, R¥4 is -S(O)NR)R. In some embodiments, RY4

is -C(O)R. In some embodiments, RY# is -C(O)OR. In some embodiments, RY

is -C(O)NR2. In some embodiments, RY? is -C(O)N(R)OR. In some embodiments, RYA

is -OC(O)R. In some embodiments, R¥4 is -OC(O)NR2. In some embodiments, R¥4

is -N(R)C(O)OR. In some embodiments, R¥4 is -N(R)C(O)R. In some embodiments, R¥4

is -N(R)C(O)NR2. In some embodiments, RY# is -N(R)C(NR)NR>. In some embodiments,
RYA is -N(R)S(O)2NR2. In some embodiments, RY4 is -N(R)S(O):R. In some embodiments,
RY4 is -P(O)R>. In some embodiments, RYA is -P(O)(R)OR. In some embodiments, RY4

is -B(OR),. In some embodiments, R¥* is deuterium.
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[0259] In some embodiments, RY4 is halogen, -CN, -NO», -OR, -SR, -NR3, -S(O):R,
_S(0)2NR3, -S(O)F, -S(O)R, -S(O)NR3, -S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NRo,
-C(O)N(R)OR, -OC(O)R, -OC(O)NR», -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR»,
N(R)C(NR)NR3, -N(R)S(0):NRs, -N(R)S(O):R, -P(O)R2, -P(O)R)OR, or -B(OR)s.

RY4 is halogen, -CN, or -NO». In some embodiments, RYA

[0260] In some embodiments,
is -OR, -SR, or -NR». In some embodiments, RY# is -S(O)2R, -S(O):NR2, -S(O)F, -S(O)R,
-S(O)NRy, or -S(O)NR)R. In some embodiments, R¥4 is -C(O)R, -C(O)OR, -C(O)NR3,
or -C(O)N(R)OR. In some embodiments, RY* is -OC(O)R or -OC(O)NR,. In some
embodiments, RY? is -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NRy, -N(R)C(NR)NRx,

-N(R)S(0)2NR3, or -N(R)S(O)R. In some embodiments, RY# is -P(O)R2 or -P(O)(R)OR.

[0261] In some embodiments, R¥4 is -OR, -OC(O)R, or -OC(O)NR:2. In some embodiments,
RYA is -SR, -S(O)2R, -S(0)2NRz2, -S(O):F, -S(O)R, -S(O)NR>, or -S(O)}NR)R. In some
embodiments, RY is -NRa, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR3, -N(R)C(NR)NR>,
N(R)S(O)2NRy, or -N(R)S(O)R.

[0262] In some embodiments, RY* is -S(O)2R, -S(0)2NR2, or -S(O)F. In some
embodiments, RY2 is -S(O)R, -S(O)NR2, or -S(O)(NR)R. In some embodiments, R¥ is -SR,
-S(O):R, or -S(O)R. In some embodiments, RY* is -S(0)2NR2, -S(O)NR2, or -S(O)(NR)R.
In some embodiments, RY is -S(0)2NR2 or -S(O)NR2. In some embodiments, R¥# is -SR,

-S(O)R, -S(0):NRs, or -S(O)R.

[0263] In some embodiments, RY* is -N(R)C(O)OR, -N(R)C(O)R, or -N(R)C(O)NR,. In
some embodiments, RY4 is -N(R)S(O):NR: or -N(R)S(O):R. In some embodiments, R¥4 is
-N(R)C(O)OR or -N(R)C(O)R. In some embodiments, R¥4 is -N(R)C(O)NR: or
-N(R)S(O):NR2. In some embodiments, RY* is -N(R)C(O)OR, -N(R)C(O)R, or
“N(R)S(O):R.

[0264] In some embodiments, RY# is -NR2, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)C(O)NRo.
In some embodiments, RY# is -NR2, -N(R)C(O)OR, or -N(R)C(O)R. In some embodiments,
RYA is -NRy, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O):R.

[0265] In some embodiments, R¥* is a C1_¢ aliphatic chain; phenyl; naphthyl; a 5-6
membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; an 8-10 membered bicyclic heteroary! ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered

saturated or partially unsaturated monocyclic carbocyclic ring; a 5-12 membered saturated or
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partially unsaturated bicyclic carbocyclic ring; a 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; or a 7-12 membered saturated or partially unsaturated
bicyclic heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; each of which is substituted by r° instances of RY®.

[0266] In some embodiments, RY4 is a C.¢ aliphatic chain substituted by r° instances of RYC.

In some embodiments, RY*

is phenyl substituted by r° instances of RYC. In some
embodiments, RY” is naphthyl substituted by 1° instances of RY®, In some embodiments, RYA
is a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; wherein said ring is substituted by r° instances of R¥¢. In
some embodiments, RY# is an 8-10 membered bicyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said ring is
substituted by r° instances of RYC. In some embodiments, RYA is a 3-7 membered saturated
or partially unsaturated monocyclic carbocyclic ring substituted by r° instances of RY®. In
some embodiments, R¥# is a 5-12 membered saturated or partially unsaturated bicyclic
carbocyclic ring substituted by 1° instances of RYC. In some embodiments, R¥A is a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said ring is
substituted by r° instances of RY®. In some embodiments, R¥A is a 7-12 membered saturated
or partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; wherein said ring is substituted by r° instances of
RYC.

[0267] In some embodiments, R¥4 is phenyl; naphthyl; a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated
monocyclic carbocyclic ring; a 5-12 membered saturated or partially unsaturated bicyclic
carbocyclic ring; a 3-7 membered saturated or partially unsaturated monocyclic heterocyclic
ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-
12 membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by r® instances of RY*.
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[0268] In some embodiments, RY4 is phenyl; naphthyl; a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; or an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r° instances of
RYC. In some embodiments, RY* is a 3-7 membered saturated or partially unsaturated
monocyclic carbocyclic ring; a 5-12 membered saturated or partially unsaturated bicyclic
carbocyclic ring; a 3-7 membered saturated or partially unsaturated monocyclic heterocyclic
ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-
12 membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by r° instances of RYC.

[0269] In some embodiments, RY# is phenyl; naphthyl; a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring; or a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; each of which is substituted by r° instances of RYC. In
some embodiments, RYA is a 5-6 membered monocyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; an 8-10 membered
bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic heterocyclic ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of

which is substituted by 1° instances of RY®.

[0270] In some embodiments, R¥4 is phenyl; a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7
membered saturated or partially unsaturated monocyclic carbocyclic ring; or a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r°
instances of RY®. In some embodiments, RY# is naphthyl; an 8-10 membered bicyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic ring; ora 7-12
membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by 1° instances of RYC,
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[0271] In some embodiments, RY# is phenyl or naphthyl; each of which is substituted by ¢
instances of RYC. In some embodiments, RY# is a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or an 8-10
membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; each of which is substituted by r® instances of RY¢. In some
embodiments, R¥* is a 3-7 membered saturated or partially unsaturated monocyclic
carbocyclic ring or a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic
ring; each of which is substituted by r° instances of RYC. In some embodiments, RY” is a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-12 membered
saturated or partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r®

instances of RYC,

[0272] In some embodiments, RY* is phenyl or a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of
which is substituted by ° instances of RY®. In some embodiments, RY4 is a 3-7 membered
saturated or partially unsaturated monocyclic carbocyclic ring or a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r° instances of
RYC, In some embodiments, RY* is naphthyl or an 8-10 membered bicyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of
which is substituted by 1° instances of RY¢. In some embodiments, RY2 is a 5-12 membered
saturated or partially unsaturated bicyclic carbocyclic ring or a 7-12 membered saturated or
partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r® instances of
RYC.

[0273] In some embodiments, R¥* is phenyl or a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring; each of which is substituted by 1° instances of RYC.
In some embodiments, R¥# is naphthyl or a 5-12 membered saturated or partially unsaturated
bicyclic carbocyclic ring; each of which is substituted by 1° instances of RYC. In some
embodiments, RY# is a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; or a 3-7 membered saturated or

partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
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selected from nitrogen, oxygen, and sulfur; each of which is substituted by r° instances of
RYC. In some embodiments, RY* is an 8-10 membered bicyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-12 membered
saturated or partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r°

instances of RYC,

[0274] In some embodiments, RY4 is a C1.¢ aliphatic chain; a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring; a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; a 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic
heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; each of which is substituted by r° instances of RYC. In some embodiments, RY” is a
Ci.6 aliphatic chain; phenyl; naphthyl; a 3-7 membered saturated or partially unsaturated
monocyclic carbocyclic ring; or a 5-12 membered saturated or partially unsaturated bicyclic
carbocyclic ring; each of which is substituted by 1° instances of RYC. In some embodiments,
RYA is a Ci.¢ aliphatic chain; phenyl; a 5-6 membered monocyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered
saturated or partially unsaturated monocyclic carbocyclic ring; or a 3-7 membered saturated
or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r° instances of
RYC.

[0275] In some embodiments, RY4 is a C1.6 aliphatic chain, a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring, or a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; each of which is substituted by r® instances of RYC. In
some embodiments, R¥” is a C1. aliphatic chain, a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring, or a 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; each of which is substituted by r° instances of RY®. In

some embodiments, RY4

is a C1¢ aliphatic chain, phenyl, or a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring; each of which is substituted by r° instances

of RYC,
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[0276] In some embodiments, R¥* is an 8-10 membered bicyclic heteroaryl ring having 1, 2,
or 3 heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said ring
is substituted by 1° instances of RYC. In some embodiments, RY# is an 8-10 membered
bicyclic heteroaryl ring having 2 or 3 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; wherein said ring is substituted by r° instances of RYC. In some
embodiments, RY# is an 8-10 membered bicyclic heteroaryl ring having 1, 2, or 3 nitrogen
atoms; wherein said ring is substituted by 1° instances of RYC. In some embodiments, RYA is
an 8-10 membered bicyclic heteroaryl ring having 2 or 3 nitrogen atoms; wherein said ring is

substituted by r° instances of RYC,

[0277] In certain embodiments, RY# is imidazo[1,2-a]pyrazinyl, [1,2,4]triazolo[1,5-
alpyridinyl, or pyrazolo[1,5-a]pyrimidinyl; each of which is substituted by 1° instances of
RYC. In certain embodiments, RY# is imidazo[1,2-alpyrazinyl substituted by 1 instances of
RYC. In certain embodiments, RYA is [1,2,4]triazolo[1,5-alpyridinyl substituted by r°
instances of RYC. In certain embodiments, RY# is pyrazolo[1,5-alpyrimidinyl substituted by

r® instances of RYC,

[0278] In certain embodiments, RY is imidazo[1,2-a]pyrazin-6-yl, [1,2,4]triazolo[1,5-
alpyridin-6-yl, or pyrazolo[1,5-a]pyrimidin-5-yl; each of which is substituted by r° instances
of RYC. In certain embodiments, RY* is imidazo[ 1,2-a]pyrazin-6-yl substituted by r°
instances of RYC. In certain embodiments, RYA is [1,2,4]triazolo[1,5-a]pyridin-6-yl
substituted by 1° instances of RYC. In certain embodiments, RY# is pyrazolo[1,5-alpyrimidin-

5-yl substituted by 1° instances of RY®,

[0279] In certain embodiments, RY is imidazo[1,2-a]pyrazin-6-yl, [1,2,4]triazolo[1,5-
alpyridin-6-yl, or pyrazolo[1,5-a]pyrimidin-5-yl. In certain embodiments, RY* is
imidazo[ 1,2-a]pyrazin-6-yl. In certain embodiments, RY” is [1,2,4]triazolo[1,5-a]pyridin-6-

yl. In certain embodiments, RY# is pyrazolo[1,5-a]pyrimidin-5-yl.

[0280] In some embodiments, R¥* is a 5-6 membered monocyclic heteroaryl ring having 1,
2, or 3 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 5-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1 or 2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by r° instances of RYC.

[0281] In some embodiments, RY is a 5-6 membered monocyclic heteroaryl ring having 1,

2, or 3 heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said
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RY4 is a 5-membered

ring is substituted by 1° instances of RY®. In some embodiments,
monocyclic heteroaryl ring having 1, 2, or 3 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; wherein said ring is substituted by r° instances of R¥C. In some
embodiments, RY* is a 5-membered monocyclic heteroaryl ring having 1 or 2 heteroatoms
independently selected from nitrogen and oxygen; wherein said ring is substituted by 1°
instances of RYC. In some embodiments, RY is a 6-membered monocyclic heteroaryl ring

having 1 or 2 nitrogen atoms; wherein said ring is substituted by r° instances of RYC.

[0282] In certain embodiments, RY* is pyrazolyl or imidazolyl, each of which is substituted
by 1° instances of RY. In certain embodiments, RY# is pyrazolyl substituted by r° instances
of RYC, In certain embodiments, RY# is imidazolyl substituted by 1° instances of RY". In
certain embodiments, RY2 is pyrazol-4-yl or imidazol-4-yl, each of which is substituted by r®
instances of RYC. In certain embodiments, RYA is pyrazol-4-yl substituted by 1° instances of

RYC, In certain embodiments, RY” is imidazol-4-y1 substituted by r° instances of RYC.
y Y

[0283] In some embodiments, RY* is a 3-7 membered partially unsaturated monocyclic
heterocyclic ring having 1 or 2 heteroatoms independently selected from nitrogen, oxygen,
and sulfur; wherein said ring is substituted by 1° instances of RY®. In some embodiments,
RYA is a 3-7 membered saturated monocyclic heterocyclic ring having 1 or 2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; wherein said ring is substituted by

1% instances of RYC,

[0284] In some embodiments, RY2 is a 5-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1 or 2 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; wherein said ring is substituted by r° instances of RYC. In some
embodiments, RY2 is a 5-7 membered saturated monocyclic heterocyclic ring having 1 or 2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said ring is

substituted by r° instances of RYC. In some embodiments, R¥4A

is a 5-7 membered partially
unsaturated monocyclic heterocyclic ring having 1 or 2 heteroatoms independently selected

from nitrogen, oxygen, and sulfur; wherein said ring is substituted by r° instances of RY¢,

[0285] In some embodiments, R¥* is a 6-membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1 or 2 heteroatoms independently selected from nitrogen
and oxygen; wherein said ring is substituted by 1° instances of RY®, In some embodiments,
RYA is a 6-membered saturated monocyclic heterocyclic ring having 1 or 2 heteroatoms

independently selected from nitrogen and oxygen; wherein said ring is substituted by r°
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RY4 is a 6-membered partially unsaturated

instances of RYC. In some embodiments,
monocyclic heterocyclic ring having 1 or 2 heteroatoms independently selected from nitrogen
and oxygen; wherein said ring is substituted by r° instances of RYC. In some embodiments,

A is pyridin-2(1H)-onyl substituted by 0, 1, 2, or 3 instances of RYC. In some

embodiments, RY is pyridin-2(1H)-on-5-yl substituted by 0, 1, 2, or 3 instances of RYC.
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[0290] In some embodiments, R¥4 is selected from the groups depicted in the compounds in

Table 1.

[0291] As defined generally above, R#* is R? or R substituted by 17 instances of R%C. In
some embodiments, R# is R*. In some embodiments, RZ* is RE substituted by r’ instances

of R%C,

[0292] In some embodiments, R is oxo, halogen, -CN, -NO», -OR, -SR, -NR3, -S(O)2R,
-S(O):2NR2, -S(O)2F, -S(O)R, -S(O)NR2, -S(O)}NR)R, -C(O)R, -C(O)OR, -C(O)NR2,
-C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(RYC(O)OR, -N(R)YC(O)R, -N(R)C(O)NR3,
-N(R)C(NR)NR2, -N(R)S(0)2NRz, -N(R)S(O)2R, -P(O)R2, -P(O)}R)OR, -B(OR)2, or R?
selected from a Ci.¢ aliphatic chain; phenyl; a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7
membered saturated or partially unsaturated monocyclic carbocyclic ring; and a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said R? is

substituted by 1’ instances of RZC,

[0293] In some embodiments, R4 is halogen, -CN, -OR, -NR», -C(O)R, -C(O)OR,
-C(O)NR2, -N(R)C(O)R, or RE sclected from a Ci.6 aliphatic chain; a 3-7 membered saturated
or partially unsaturated monocyclic carbocyclic ring; and a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; wherein said R® is substituted by 1’ instances of
RZ¢. In some embodiments, R?* is halogen or RE selected from a C1.4 aliphatic chain; a 3-5
membered saturated or partially unsaturated monocyclic carbocyclic ring; and a 3-5
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said R® is
substituted by 1’ instances of a group independently selected from oxo, halogen, -CN, -NO,,
-OR, -SR, -NR3, -S(O)2R, -S(0)2NR3, -S(O)F, -S(O)R, -S(O)NR2, -S(OXNR)R, -C(O)R,
-C(O)OR, -C(O)NR2, -C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R,
-N(R)C(O)NR2, -N(R)C(NR)NR?2, -N(R)S(O)2NR2, -N(R)S(O)2R, -P(O)R2, -P(O)(R)OR,
or -B(OR), and optionally substituted Ci.¢ aliphatic.

[0294] In some embodiments, R is halogen or RE selected from a Ci.4 aliphatic chain; a 3-5
membered saturated or partially unsaturated monocyclic carbocyclic ring; and a 3-5

membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
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heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said R? is
substituted by 1’ instances of a group independently selected from halogen, -OH, -O-(C;.3
aliphatic), and C;.3 aliphatic, wherein each C;.3 aliphatic is optionally substituted with 1-3
halogen. In some embodiments, R”* is halogen or R® selected from a Ci.4 aliphatic chain; a
3-5 membered saturated or partially unsaturated monocyclic carbocyclic ring; and a 3-5
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said R® is
substituted by r’ instances of a group independently selected from fluorine, chlorine, -OH, -
OCH3, -OCF3, -CHs, -CHF2, and -CF3.

[0295] In some embodiments, R?A is halogen, -CN, -OR, -NR3, -C(O)R, -C(O)OR,
-C(O)NR2, or -N(R)C(O)R. In some embodiments, R is halogen.

[0296] In some embodiments, R%4 is a C1.¢ aliphatic chain; a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring; or a 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; wherein R”* is substituted by r’ instances of R““. In some
embodiments, R“* is a C1.4 aliphatic chain; a 3-5 membered saturated or partially unsaturated
monocyclic carbocyclic ring; or a 3-5 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; wherein R%% is substituted by r’ instances of a group independently
selected from oxo, halogen, -CN, -NO3, -OR, -SR, -NR>, -S(O)2R, -S(O):2NR», -S(O),F,
-S(O)R, -S(O)NR2, -S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NR2, -C(O)N(R)OR, -OC(O)R,
-OC(O)NRz2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)YC(O)NR2, -N(RYC(NR)NR2,
-N(R)S(O)2NR2, -N(R)S(O)R, -P(O)R2, -P(OXR)OR, -B(OR)2, and optionally substituted
C1.6 aliphatic.

[0297] In some embodiments, R?A is a C1.4 aliphatic chain; a 3-5 membered saturated or
partially unsaturated monocyclic carbocyclic ring; or a 3-5 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; wherein R?* is substituted by r’ instances of a group
independently selected from halogen, -OH, -O-(C1.3 aliphatic), and C1.3 aliphatic, wherein
cach C.3 aliphatic is optionally substituted with 1-3 halogen. In some embodiments, R% is a
C1.4 aliphatic chain; a 3-5 membered saturated or partially unsaturated monocyclic
carbocyclic ring; or a 3-5 membered saturated or partially unsaturated monocyclic

heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
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sulfur; wherein R?* is substituted by r’ instances of a group independently selected from
fluorine, chlorine, ~-OH, -OCH3, -OCFs3, -CH3s, -CHF2, and -CFs.

[0298] In some embodiments, R? is oxo, halogen, -CN, -NO2, -OR, -SR, -NR2, -S(O):R,
-S(O)2NR2, -S(O)2F, -S(O)R, -S(O)NR2, -S(O)Y(NR)R, -C(O)R, -C(O)OR, -C(O)NR2,
-C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR»,
-N(R)C(NR)NR2z, -N(R)S(O)2NRz2, -N(R)S(O)2R, -P(O)R2, -P(O)(R)OR, -B(OR)2, or

deuterium.

[0299] In some embodiments, R?* is oxo, halogen, -CN, -NOa, -OR, -SR, -NR3, -S(O):R,
-S(O)NR2, -S(0)F, -S(O)R, -S(O)NR2, -S(OYNR)R, -C(O)R, -C(O)OR, -C(O)NR2,
-C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR»,
-N(R)C(NR)NR2, -N(R)S(O)2NR2, -N(R)S(O)2R, -P(O)R2, -P(O)}(R)OR, or -B(OR)a.

[0300] In some embodiments, R** is oxo. In some embodiments, R%* is halogen. In some
embodiments, R?* is —-CN. In some embodiments, R%* is -NO,. In some embodiments, RZA
is -OR. In some embodiments, R?" is -SR. In some embodiments, RZ* is -NR». In some
embodiments, R%* is -S(O):R. In some embodiments, R** is -S(0):NR2. In some
embodiments, R?* is -S(O),F. In some embodiments, R?* is -S(O)R. In some embodiments,
R%A is -S(O)NR2. In some embodiments, RZ* is -S(O)(NR)R. In some embodiments, RZA
is -C(O)R. In some embodiments, R%* is -C(O)OR. In some embodiments, R%4

is -C(O)NRz. In some embodiments, R?* is -C(O)N(R)OR. In some embodiments, R%*

is -OC(O)R. In some embodiments, R?2 is -OC(O)NR,. In some embodiments, R“*

is -N(R)C(O)OR. In some embodiments, R?* is -N(R)C(O)R. In some embodiments, RZ*
is -N(R)C(O)NR3. In some embodiments, R is -N(R)C(NR)NR;. In some embodiments,
RZA is -N(R)S(O):NR>. In some embodiments, R%* is -N(R)S(O)2R. In some embodiments,
RZ%A is -P(O)Rz. In some embodiments, R%* is -P(O)(R)OR. In some embodiments, RZA

is -B(OR),. In some embodiments, R** is deuterium.

[0301] In some embodiments, RZ* is halogen, -CN, -NO., -OR, -SR, -NR2, -S(O)R,
-S(0):NRy, -S(O):F, ~-S(O)R, -S(O)NRa, -S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NR,
-C(O)N(R)OR, -OC(O)R, -OC(O)NRs, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NRy,
N(R)C(NR)NR2, -N(R)S(O)2NR2, -N(R)S(O):R, -P(O)R3, -P(O)R)OR, or -B(OR),.

[0302] In some embodiments, R* is halogen, -CN, or -NO,. In some embodiments, R*4
is -OR, -SR, or -NR». In some embodiments, R4 is -S(0)2R, -S(0)2NR2, -S(O):F, -S(O)R,
-S(O)NR2, or -S(O)(NR)R. In some embodiments, R?* is -C(O)R, -C(O)OR, -C(O)NR>,
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or -C(O)N(R)OR. In some embodiments, R?* is -OC(O)R or -OC(O)NR». In some
embodiments, R is -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR,
-N(R)S(0):NR2, or -N(R)S(O)R. In some embodiments, RZ* is -P(O)R2 or -P(O)(R)OR.

[0303] In some embodiments, R“ is -OR, -OC(O)R, or -OC(O)NR>. In some embodiments,
RZA is -SR, -S(O)2R, -S(0)2NR>, -S(O)F, -S(O)R, -S(O)NR», or -S(O)NR)R. In some
embodiments, R% is -NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR2,
-N(R)S(O)2NR2, or -N(R)S(O)R.

[0304] In some embodiments, R?A is -S(O):R, -S(0)2NR3, or -S(O)>F. In some
embodiments, R# is -S(O)R, -S(O)NR2, or -S(O)(NR)R. In some embodiments, R** is -SR,
-S(O)R, or -S(O)R. In some embodiments, R?* is -S(0)NR2, -S(O)NR, or -S(O}(NR)R. In
some embodiments, RZ* is -S(O)2NR2 or -S(O)NR2. In some embodiments, R? is -SR,

-S(O)R, -S(O)2NR2, or -S(O)R.

[0305] In some embodiments, RZA is -N(R)C(O)OR, -N(R)C(O)R, or -N(R)C(O)NRz. In
some embodiments, RZ* is -N(R)S(O):NRz or -N(R)S(O)R. In some embodiments, R is
-N(R)C(O)OR or -N(R)C(O)R. In some embodiments, R** is -N(R)C(O)NR2 or
-N(R)S(0):NR>. In some embodiments, R is -N(R)C(O)OR, -N(R)C(O)R, or
N(R)S(O):R.

[0306] In some embodiments, R%* is -NR», -N(R)C(O)OR, -N(R)C(O)R, or -N(R)C(O)NR..
In some embodiments, R%* is -NR», -N(R)C(O)OR, or -N(R)C(O)R. In some embodiments,
R%A is -NR3, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O)R.

[0307] In some embodiments, R”* is a C1.6 aliphatic chain; phenyl; naphthyl; a 5-6
membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; an 8-10 membered bicyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered
saturated or partially unsaturated monocyclic carbocyclic ring; a 5-12 membered saturated or
partially unsaturated bicyclic carbocyclic ring; a 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; or a 7-12 membered saturated or partially unsaturated
bicyclic heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur; each of which is substituted by r’ instances of R#C.

[0308] In some embodiments, RZ* is a C1.¢ aliphatic chain substituted by 1’ instances of RZ°.

In some embodiments, R%* is phenyl substituted by 1’ instances of RZC. In some
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embodiments, R?* is naphthyl substituted by r’ instances of R*“. In some embodiments, R%*
is a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; wherein said ring is substituted by r’ instances of R“C. In
some embodiments, R“* is an 8-10 membered bicyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein said ring is
substituted by 1’ instances of R“C. In some embodiments, R“* is a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring substituted by 17 instances of RZC. In some
embodiments, R?* is a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic
ring substituted by 17 instances of R*“. In some embodiments, R%* is a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; wherein said ring is substituted by
1’ instances of R““. In some embodiments, R“* is a 7-12 membered saturated or partially
unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently selected from

nitrogen, oxygen, and sulfur; wherein said ring is substituted by r’ instances of R%.

[0309] In some embodiments, R%A is phenyl; naphthyl; a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated
monocyclic carbocyclic ring; a 5-12 membered saturated or partially unsaturated bicyclic
carbocyclic ring; a 3-7 membered saturated or partially unsaturated monocyclic heterocyclic
ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-
12 membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by r’ instances of RZC.

[0310] In some embodiments, R%* is phenyl; naphthyl; a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; or an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by 1 instances of
RZC. In some embodiments, R%* is a 3-7 membered saturated or partially unsaturated
monocyclic carbocyclic ring; a 5-12 membered saturated or partially unsaturated bicyclic
carbocyclic ring; a 3-7 membered saturated or partially unsaturated monocyclic heterocyclic
ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-

12 membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
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heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by r’ instances of RZ“,

[0311] In some embodiments, R%* is phenyl; naphthyl; a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring; or a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; each of which is substituted by 1’ instances of RZ“. In
some embodiments, R?* is a 5-6 membered monocyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; an 8-10 membered
bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic heterocyclic ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of

which is substituted by 1’ instances of RZC,

[0312] In some embodiments, R?* is phenyl; a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7
membered saturated or partially unsaturated monocyclic carbocyclic ring; or a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r’
instances of RZ“. In some embodiments, RZA is naphthyl; an 8-10 membered bicyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic ring; ora 7-12
membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by r’ instances of R#C.

[0313] In some embodiments, RZ* is phenyl or naphthyl; each of which is substituted by 1’
instances of RZ“, In some embodiments, R?* is a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or an 8-10
membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; each of which is substituted by 1’ instances of RZ“. In some
embodiments, R?* is a 3-7 membered saturated or partially unsaturated monocyclic
carbocyclic ring or a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic
ring; each of which is substituted by 1’ instances of R“. In some embodiments, R”* is a 3-7

membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
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heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-12 membered
saturated or partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r’

instances of RZC.

[0314] In some embodiments, R%A is phenyl or a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of
which is substituted by 17 instances of R?“. In some embodiments, R4 is a 3-7 membered
saturated or partially unsaturated monocyclic carbocyclic ring or a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r’ instances of
RZC. In some embodiments, R%* is naphthyl or an 8-10 membered bicyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of
which is substituted by 17 instances of RZC. In some embodiments, RZ4 is a 5-12 membered
saturated or partially unsaturated bicyclic carbocyclic ring or a 7-12 membered saturated or
partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by 17 instances of
R*C.

[0315] In some embodiments, RZ* is phenyl or a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring; each of which is substituted by 1’ instances of RZ°.
In some embodiments, RZ* is naphthyl or a 5-12 membered saturated or partially unsaturated
bicyclic carbocyclic ring; each of which is substituted by 1’ instances of R“C. In some
embodiments, RZ* is a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; or a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r’ instances of
R”C. In some embodiments, R“* is an 8-10 membered bicyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-12 membered
saturated or partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r’

instances of RZ“,

[0316] In some embodiments, R?A is a C1.¢ aliphatic chain; a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring; a 5-12 membered saturated or partially

unsaturated bicyclic carbocyclic ring; a 3-7 membered saturated or partially unsaturated
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monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic
heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; each of which is substituted by r’ instances of R“C. In some embodiments, R?A is a
C1.6 aliphatic chain; phenyl; naphthyl; a 3-7 membered saturated or partially unsaturated
monocyclic carbocyclic ring; or a 5-12 membered saturated or partially unsaturated bicyclic
carbocyclic ring; each of which is substituted by 17 instances of R“C. In some embodiments,
RZA is a C1 aliphatic chain; phenyl; a 5-6 membered monocyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered
saturated or partially unsaturated monocyclic carbocyclic ring; or a 3-7 membered saturated
or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r’ instances of
R*C,

[0317] In some embodiments, R%* is a C1.¢ aliphatic chain, a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring, or a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; each of which is substituted by 17 instances of RZ¢, In
some embodiments, R“* is a C1.¢ aliphatic chain, a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring, or a 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; each of which is substituted by 1’ instances of R?. In
some embodiments, R”* is a C1_¢ aliphatic chain, phenyl, or a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring; each of which is substituted by r’ instances
of R%¢,

[0318] In some embodiments, R4 is selected from the groups depicted in the compounds in
Table 1.

[0319] As defined generally above, R" is R* or RE substituted by r® instances of R**. In
some embodiments, Rl is R4, In some embodiments, R" is R® substituted by r® instances of
R™C.

[0320] In some embodiments, R" is oxo, halogen, -CN, -NO,, -OR, -SR, -NR3, -S(O)2R,
-S(0)2NRy, -S(0)F, -S(O)R, -S(O)NRs, -S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NR,
-C(O)N(R)OR, -OC(O)R, -OC(O)NRs, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR3,
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N(R)C(NR)NRz, -N(R)S(0)2NRz, -N(R)S(O)2R, -P(O)R, -P(O)(R)OR, -B(OR),, or

deuterium.

[0321] In some embodiments, R is oxo, halogen, -CN, -NOa, -OR, -SR, -NR3, -S(O):R,
-S(O)2NR2, -S(O)2F, -S(O)R, -S(O)NR2, -S(O)Y(NR)R, -C(O)R, -C(O)OR, -C(O)NR2,
-C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR»,
-N(R)C(NR)NR32, -N(R)S(O)2NR2, -N(R)S(O)2R, -P(O)R2, -P(O)(R)OR, or -B(OR)x.

[0322] In some embodiments, R" is oxo. In some embodiments, R is halogen. In some
embodiments, R" is -CN. In some embodiments, R is -NO,. In some embodiments, R" is -
OR. In some embodiments, R" is -SR. In some embodiments, R* is -NR2. In some
embodiments, R™ is -S(O):R. In some embodiments, R" is -S(O):NR». In some
embodiments, R is -S(O):F. In some embodiments, R is -S(O)R. In some embodiments,
Rl is -S(O)NR.. In some embodiments, RY is -S(O)(NR)R. In some embodiments, R™

is -C(O)R. In some embodiments, R" is -C(O)OR. In some embodiments, R" is -C(O)NRa.
In some embodiments, R™ is -C(O)N(R)OR. In some embodiments, R" is -OC(O)R. In some
embodiments, R® is -OC(O)NR». In some embodiments, R™ is -N(R)C(O)OR. In some
embodiments, R® is -N(R)C(O)R. In some embodiments, R! is -N(R)C(O)NR2. In some
embodiments, R® is -N(R)C(NR)NR:. In some embodiments, R" is -N(R)S(O);NR>. In
some embodiments, RY is -N(R)S(O):R. In some embodiments, R is -P(O)R>. In some
embodiments, R! is -P(O)(R)OR. In some embodiments, R® is -B(OR).. In some

embodiments, R" is deuterium.

[0323] In some embodiments, RT is halogen, -CN, -NO,, -OR, -SR, -NR3, -S(O):R,

-S(O)2NRa2, -S(0)2F, -S(O)R, -S(O)NR2, -S(OYNR)R, -C(O)R, -C(O)OR, -C(O)NRz,
-C(O)N(R)OR, -OC(O)R, -OC(O)NRz, -N(R)YC(O)OR, -N(R)C(O)R, -N(R)C(O)NR3,
-N(RY)C(NR)NR2, -N(R)S(O0):NR3, -N(R)S(O)2R, -P(O)R2, -P(O)(R)OR, or -B(OR)s,.

[0324] In some embodiments, R is halogen, -CN, or -NO». In some embodiments, R™

is -OR, -SR, or -NR>. In some embodiments, R is -S(O)2R, -S(0)2NR2, -S(O).F, -S(O)R,
-S(O)NR3, or -S(O)}NR)R. In some embodiments, R™ is -C(O)R, -C(O)OR, -C(O)NRy,
or -C(O)N(R)OR. In some embodiments, Rt is -OC(O)R or -OC(O)NR2. In some
embodiments, R is -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR>,
-N(R)S(0)2NR3, or -N(R)S(O)R. In some embodiments, R" is -P(O)Rz or -P(O)(R)OR.

[0325] In some embodiments, R is -OR, -OC(O)R, or -OC(O)NR2. In some embodiments,
RM is -SR, -S(O)%R, -S(0)2NR2, -S(O)2F, -S(O)R, -S(O)NR2, or -S(O)(NR)R. In some

97



WO 2021/222556 PCT/US2021/029882

embodiments, R" is -NR,, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR3, -N(R)C(NR)NR>,
-N(R)S(0)2NR2, or -N(R)S(O):R.

[0326] In some embodiments, R" is -S(O)2R, -S(0)2NRz2, or -S(0O)2F. In some embodiments,
R is -S(O)R, -S(O)NR3, or -S(O}NR)R. In some embodiments, R" is -SR, -S(O):R,

or -S(O)R. In some embodiments, R™ is -S(O)NR>, -S(O)NR2, or -S(O)}(NR)R. In some
embodiments, R is -S(0):NR: or -S(O)NR:z. In some embodiments, R™ is -SR, -S(O):R,
-S(0)2NR2, or -S(O)R.

[0327] In some embodiments, RL is -N(R)C(O)OR, -N(R)C(O)R, or -N(R)C(O)NR,. In
some embodiments, R* is -N(R)S(0O):NR: or -N(R)S(O):R. In some embodiments, R" is
-N(R)C(O)OR or -N(R)C(O)R. In some embodiments, R is -N(R)C(O)NR; or
-N(R)S(O):NR>. In some embodiments, R" is -N(R)C(O)OR, -N(R)C(O)R, or
-N(R)S(O)2R.

[0328] In some embodiments, R! is -NR3, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)C(O)NRa.
In some embodiments, RL is -NR2, -N(R)C(O)OR, or -N(R)C(O)R. In some embodiments,
R is -NR2, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(0O)2R.

[0329] In some embodiments, R is a C1.6 aliphatic chain; phenyl; naphthyl; a 5-6 membered
monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring; a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; a 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic
heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and

sulfur; each of which is substituted by r® instances of R'*,

[0330] In some embodiments, R™ is a C1 aliphatic chain substituted by 1® instances of R™€,
In some embodiments, R is phenyl substituted by 1* instances of R*C. In some
embodiments, R" is naphthyl substituted by 1® instances of R*C. In some embodiments, R" is
a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; wherein said ring is substituted by r® instances of R'C. In
some embodiments, R" is an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur; wherein said ring is substituted by
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r® instances of RC. In some embodiments, R" is a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring substituted by 1® instances of R'C. In some
embodiments, R is a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic
ring substituted by 1° instances of R*“. In some embodiments, R is a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; wherein said ring is substituted by
¥ instances of R'C. In some embodiments, R" is a 7-12 membered saturated or partially
unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently selected from

nitrogen, oxygen, and sulfur; wherein said ring is substituted by 1° instances of R™C,

[0331] In some embodiments, R" is phenyl; naphthyl; a 5-6 membered monocyclic heteroaryl
ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; an 8-
10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated monocyclic
carbocyclic ring; a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic
ring; a 3-7 membered saturated or partially unsaturated monocyclic heterocyclic ring having
1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-12
membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by r® instances of RIC.

[0332] In some embodiments, R™ is phenyl; naphthyl; a 5-6 membered monocyclic heteroaryl
ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or an
8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; each of which is substituted by r° instances of R**. In some
embodiments, R" is a 3-7 membered saturated or partially unsaturated monocyclic
carbocyclic ring; a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic
ring; a 3-7 membered saturated or partially unsaturated monocyclic heterocyclic ring having
1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; ora 7-12
membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by 1% instances of R,

[0333] In some embodiments, R" is phenyl; naphthyl; a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring; or a 5-12 membered saturated or partially

unsaturated bicyclic carbocyclic ring; each of which is substituted by r® instances of RX¢. In
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some embodiments, R™ is a 5-6 membered monocyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; an 8-10 membered
bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic heterocyclic ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of

which is substituted by 1® instances of RIC,

[0334] In some embodiments, R" is phenyl; a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7
membered saturated or partially unsaturated monocyclic carbocyclic ring; or a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r®
instances of R*“. In some embodiments, R" is naphthyl; an 8-10 membered bicyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic ring; or a 7-12
membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of which is

substituted by r® instances of RIC.

[0335] In some embodiments, R™ is phenyl or naphthyl; each of which is substituted by r°
instances of R**. In some embodiments, R" is a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or an 8-10
membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; each of which is substituted by 1® instances of R**. In some
embodiments, R is a 3-7 membered saturated or partially unsaturated monocyclic
carbocyclic ring or a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic
ring; each of which is substituted by r® instances of R*. In some embodiments, R" is a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-12 membered
saturated or partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r®

instances of R,
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[0336] In some embodiments, R™ is phenyl or a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of
which is substituted by r® instances of R'C. In some embodiments, R" is a 3-7 membered
saturated or partially unsaturated monocyclic carbocyclic ring or a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r® instances of
R'C. In some embodiments, R" is naphthyl or an 8-10 membered bicyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; each of
which is substituted by r® instances of R*“. In some embodiments, R* is a 5-12 membered
saturated or partially unsaturated bicyclic carbocyclic ring or a 7-12 membered saturated or
partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r® instances of
R

[0337] In some embodiments, R™ is phenyl or a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring; each of which is substituted by r* instances of R,
In some embodiments, R is naphthyl or a 5-12 membered saturated or partially unsaturated
bicyclic carbocyclic ring; each of which is substituted by r® instances of RXC. In some
embodiments, R is a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; or a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r® instances of
RC. In some embodiments, R" is an 8-10 membered bicyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-12 membered
saturated or partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; each of which is substituted by r®

instances of RMC,

[0338] In some embodiments, R is a C.¢ aliphatic chain; a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring; a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; a 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic
heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and

sulfur; cach of which is substituted by r® instances of RIC. In some embodiments, R is a Ci.6
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aliphatic chain; phenyl; naphthyl; a 3-7 membered saturated or partially unsaturated
monocyclic carbocyclic ring; or a 5-12 membered saturated or partially unsaturated bicyclic
carbocyclic ring; each of which is substituted by 1® instances of R*C. In some embodiments,
R is a C1 aliphatic chain; phenyl; a 5-6 membered monocyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered
saturated or partially unsaturated monocyclic carbocyclic ring; or a 3-7 membered saturated
or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; each of which is substituted by r® instances of
R,

[0339] In some embodiments, R is a C;.¢ aliphatic chain, a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring, or a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; each of which is substituted by r® instances of RC. In
some embodiments, R is a C1.¢ aliphatic chain, a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring, or a 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur; cach of which is substituted by 1® instances of RIC, In
some embodiments, R is a C1.6 aliphatic chain, phenyl, or a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring; each of which is substituted by 1® instances
of RIC.

[0340] In some embodiments, R is selected from the groups depicted in the compounds in
Table 1.

[0341] As defined generally above, each instance of R* is independently oxo, deuterium,
halogen, -CN, -NOz, -OR, -SF5s, -SR, -NR2, -S(O)2R, -S(O):NR3, -S(O):F, -S(O)R, -S(O)NR3,
-S(OYNR)R, -C(O)R, -C(O)OR, -C(O)NR3, -C(O)N(R)OR, -OC(O)R, -OC(O)NR>,
-N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR2, -N(R)S(O):NR2,
-N(R)S(O)2R, -P(O)R2, -P(O)R)OR, or -B(OR)z.

[0342] In some embodiments, each instance of R is independently oxo, halogen, -CN,
-NO3y, -OR, -SFs, -SR, -NR2, -S(O)2R, -S(O)2NRz2, -S(O)2F, -S(O)R, -S(O)NR2, -S(OXNR)R,
-C(O)R, -C(O)OR, -C(O)NR,, -C(O)N(R)OR, -OC(O)R, ~-OC(O)NR2, -N(R)YC(O)OR,
-N(R)C(O)R, -N(RYC(O)NR3, -N(RYC(NR)NR2, -N(R)S(O):NR2, -N(R)S(O22R, -P(O)R2,
-P(OXR)OR, or -B(OR).
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[0343] In some embodiments, R* is oxo. In some embodiments, R is halogen. In some
embodiments, R® is —-CN. In some embodiments, R* is -NO,. In some embodiments, R is
—OR. In some embodiments, R? is —SFs. In some embodiments, R* is —~SR. In some
embodiments, R* is -NR,. In some embodiments, R* is -S(O)2R. In some embodiments, R*
is -S(O):NR». In some embodiments, R* is -S(O),F. In some embodiments, R* is -S(O)R.
In some embodiments, R* is -S(O)NR2. In some embodiments, R* is -S(O)}(NR)R. In some
embodiments, R* is -C(O)R. In some embodiments, R* is -C(O)OR. In some embodiments,
R” is -C(O)NR». In some embodiments, R* is -C(O)N(R)OR. In some embodiments, R*

is -OC(O)R. In some embodiments, R* is -OC(O)NR». In some embodiments, R*

is -N(R)C(O)OR. In some embodiments, R* is -N(R)C(O)R. In some embodiments, R*

is -N(R)C(O)NR2. In some embodiments, R* is -N(R)C(NR)NR2. In some embodiments, R*
is -N(R)S(0)2NR:. In some embodiments, R* is -N(R)S(O)R. In some embodiments, R*
is -P(O)R2. In some embodiments, R is -P(O)(R)OR. In some embodiments, R*

is -B(OR).. In some embodiments, R* is deuterium.

[0344] In some embodiments, R* is halogen, -CN, -NO», -OR, -SR, -NR>, -S(O)2R,

-S(0)2NR2, -S(0)2F, -S(O)R, -S(O)NR2, -S(OYNR)R, -C(O)R, -C(O)OR, -C(O)NR2>,
-C(O)N(R)OR, -OC(O)R, -OC({O)NRz, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2,
-N(R)C(NR)NR2, -N(R)S(O)2NR2, -N(R)S(O)2R, -P(O)R2, -P(O)}(R)OR, or -B(OR)x.

[0345] In some embodiments, R* is halogen, -CN, or -NO,. In some embodiments, R*

is -OR, -SR, or -NR3. In some embodiments, R* is -S(O)2R, -S(O):NR3, -S(0).F, -S(O)R,
-S(O)NR3, or -S(O)NR)R. In some embodiments, R* is -C(O)R, -C(O)OR, -C(O)NR2,
or -C(O)N(R)OR. In some embodiments, R is -OC(O)R or -OC(O)NR>. In some
embodiments, R# is -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR2,
-N(R)S(0):2NRz, or -N(R)S(O):R. In some embodiments, R* is -P(O)R: or -P(O)(R)OR.

[0346] In some embodiments, R* is -OR, -OC(O)R, or -OC(O)NRz. In some embodiments,
R is -SR, -S(O):R, -S(0)2NR3, -S(0)2F, -S(O)R, -S(O)NR>, or -S(O)(NR)R. In some
embodiments, R? is -NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR, -N(R)C(NR)NR>,
-N(R)S(O):NR3, or -N(R)S(O):R.

[0347] In some embodiments, R* is -S(O)2R, -S(0O)2NRy, or -S(O),F. In some embodiments,
R4 is -S(O)R, -S(O)NR3, or -S(O)}NR)R. In some embodiments, R* is -SR, -S(O)::R, or
-S(O)R. In some embodiments, R* is -S(0)2NRz2, -S(O)NR>, or -S(O)(NR)R. In some
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embodiments, R? is -S(0)2NR; or -S(O)NR». In some embodiments, R* is -SR, -S(O):R,
-S(0):NRy, or -S(O)R.

[0348] In some embodiments, R* is -N(R)C(O)OR, -N(R)C(O)R, or -N(R)C(O)NR2. In
some embodiments, R? is -N(R)S(O):NR; or -N(R)S(O);R. In some embodiments, R* is
-N(R)C(O)OR or -N(R)C(O)R. In some embodiments, R* is -N(R)C(O)NR: or
-N(R)S(O):NR2. In some embodiments, R* is -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O)R.

[0349] In some embodiments, R* is -NR2, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)C(O)NRo.
In some embodiments, R* is -NR2, -N(R)C(O)OR, or -N(R)C(O)R. In some embodiments,
R# is -NRz2, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O)2R.

[0350] In some embodiments, R* is selected from the groups depicted in the compounds in
Table 1.

[0351] As defined generally above, each instance of RE is independently a C1.6 aliphatic
chain; phenyl; naphthyl; cubanyl; adamantyl; a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; an 8-10
membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated monocyclic
carbocyclic ring; a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic
ring; a 3-7 membered saturated or partially unsaturated monocyclic heterocyclic ring having
1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or a 7-12
membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4

heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0352] In some embodiments, R® is a C1.¢ aliphatic chain. In some embodiments, R? is
phenyl. In some embodiments, RE is naphthyl. In some embodiments, R is cubanyl. In
some embodiments, R® is adamantyl. In some embodiments, R® is a 5-6 membered
monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, and sulfur. In some embodiments, RE is an 8-10 membered bicyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, R is a 3-7 membered saturated or partially unsaturated monocyclic
carbocyclic ring. In some embodiments, R? is a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring. In some embodiments, RE is a 3-7 membered saturated
or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently

selected from nitrogen, oxygen, and sulfur. In some embodiments, R® is a 7-12 membered
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saturated or partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0353] In some embodiments, R® is phenyl; naphthyl; a 5-6 membered monocyclic heteroaryl
ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; an 8-
10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; a 3-7 membered saturated or partially unsaturated monocyclic
carbocyclic ring; a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic
ring; a 3-7 membered saturated or partially unsaturated monocyclic heterocyclic ring having
1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur; ora 7-12
membered saturated or partially unsaturated bicyclic heterocyclic ring having 1-4

heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0354] In some embodiments, R is phenyl; naphthyl; a 5-6 membered monocyclic heteroaryl
ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or an
8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur. In some embodiments, R? is a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring; a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; a 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic
heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0355] In some embodiments, R® is phenyl; naphthyl; a 3-7 membered saturated or partially
unsaturated monocyclic carbocyclic ring; or a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring. In some embodiments, RE is a 5-6 membered
monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; or a 7-12 membered saturated or partially
unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently selected from

nitrogen, oxygen, and sulfur.
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[0356] In some embodiments, R® is phenyl; a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; a 3-7
membered saturated or partially unsaturated monocyclic carbocyclic ring; or a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur. In some embodiments, RE is
naphthyl; an 8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; or a 7-12 membered saturated or partially unsaturated
bicyclic heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur.

[0357] In some embodiments, R® is phenyl or naphthyl. In some embodiments, R® is a 5-6
membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; or an 8-10 membered bicyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, R is a 3-7 membered saturated or partially unsaturated monocyclic
carbocyclic ring or a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic
ring. In some embodiments, RE is a 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic
heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0358] In some embodiments, R® is phenyl or a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, R® is a 3-7 membered saturated or partially unsaturated monocyclic
carbocyclic ring or a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur. In some embodiments, R? is naphthyl or an 8-10 membered bicyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, R® is a 5-12 membered saturated or partially unsaturated bicyclic carbocyclic
ring or a 7-12 membered saturated or partially unsaturated bicyclic heterocyclic ring having

1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0359] In some embodiments, R® is phenyl or a 3-7 membered saturated or partially

unsaturated monocyclic carbocyclic ring. In some embodiments, R® is naphthyl or a 5-12
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membered saturated or partially unsaturated bicyclic carbocyclic ring. In some embodiments,
RE is a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; or a 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur. In some embodiments, R® is an 8-10 membered bicyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic heterocyclic ring

having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0360] In some embodiments, R® is a Ci.¢ aliphatic chain; a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring; a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring; a 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic
heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur. In some embodiments, R is a C1.¢ aliphatic chain; phenyl; naphthyl; a 3-7 membered
saturated or partially unsaturated monocyclic carbocyclic ring; or a 5-12 membered saturated
or partially unsaturated bicyclic carbocyclic ring. In some embodiments, RB is a Ci6
aliphatic chain; phenyl; a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring; or a 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected

from nitrogen, oxygen, and sulfur.

[0361] In some embodiments, R is a C1.¢ aliphatic chain, a 3-7 membered saturated or
partially unsaturated monocyclic carbocyclic ring, or a 5-12 membered saturated or partially
unsaturated bicyclic carbocyclic ring. In some embodiments, R® is a Cy.¢ aliphatic chain, a 3-
7 membered saturated or partially unsaturated monocyclic carbocyclic ring, or a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, RB is a Ci. aliphatic chain, phenyl, or a 3-7 membered saturated or partially

unsaturated monocyclic carbocyclic ring.

[0362] In some embodiments, R® is selected from the groups depicted in the compounds in
Table 1.
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[0363] As defined generally above, each instance of R!® is independently oxo, deuterium,
halogen, -CN, -NOgz, -OR, -SR, -NR2, -S(O):R, -S(O)2NR2, -S(O).F, -S(O)R, -S(O)NR2,
-S(OYNR)R, -C(O)R, -C(O)OR, -C(O)NR2, -C(ON(R)OR, -OC(O)R, -OC(O)NR2,
-N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(RYC(NR)NRz, -N(R)S(O)2NR2,
-N(R)S(O):R, -P(O)R2, -P(O)(R)OR, -B(OR);, or an optionally substituted group selected
from Ci.¢ aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0364] In some embodiments, each instance of R'C is independently oxo,

halogen, -CN, -NO2, -OR, -SR, -NR3, -S(O)2:R, -S(O):NR2, -S(O)F, -S(O)R, -S(O)NR2,
-S(O)YNR)R, -C(O)R, -C(O)OR, -C(O)NR3, -C(ON(R)OR, -OC(O)R, -OC(O)NRa,
-N(R)C(O)OR, -N(R)C(O)R, -N(R)YC(O)NR2, -N(RYC(NR)NR3, -N(R)S(0O)2NRa,
-N(R)S(O):R, -P(O)R3, -P(O)(R)OR, -B(OR),, or an optionally substituted group selected
from Ci.¢ aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0365] In some embodiments, each instance of R!C is independently oxo, halogen, -CN,
-NOz, -OR, -SR, -NR3, -S(O)2R, -S(O)2NRz, -S(O)F, -S(O)R, -S(O)NR2, -S(O)(NR)R,
-C(O)R, -C(O)OR, -C(O)NR2, -C(O)N(R)OR, -OC(O)R, -OC(O)NR3, -N(R)C(O)OR,
-N(R)YC(O)R, -N(R)C(O)NR2, -N(RYC(NR)NR2, -N(R)S(O)2NR2, -N(R)S(O)2R, -P(O)Rz,
-P(O)(R)OR, or -B(OR),. In some embodiments, each instance of R!€ is independently an
optionally substituted group selected from Ci.s aliphatic, phenyl, a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring

having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0366] In some embodiments, R'C is oxo. In some embodiments, R'€ is deuterium. In some
embodiments, each instance of R!C is independently halogen. In some embodiments, R is -
CN. In some embodiments, R!€ is -NO,. In some embodiments, R is -OR. In some
embodiments, R!C is -SR. In some embodiments, R'¢ is -NR,. In some embodiments, R'¢
is -S(O)2R. In some embodiments, R'¢ is -S(0)2NR2. In some embodiments, R'¢ is -S(O).F.

In some embodiments, R'® is -S(O)R. In some embodiments, R!C is -S(O)NR». In some
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embodiments, R'¢ is -S(O)(NR)R. In some embodiments, R! is -C(O)R. In some
embodiments, R!€ is -C(O)OR. In some embodiments, R!€ is -C(O)NR>. In some
embodiments, R'€ is -C(O)N(R)OR. In some embodiments, R' is -OC(O)R. In some
embodiments, R!¢ is -OC(O)NRz. In some embodiments, R!€ is -N(R)C(O)OR. In some
embodiments, R'¢ is -N(R)C(O)R. In some embodiments, R!¢ is -N(R)C(O)NR>. In some
embodiments, R!¢ is -N(R)C(NR)NR». In some embodiments, R!¢ is -N(R)S(O)NR;. In
some embodiments, R!C is -N(R)S(O)%:R. In some embodiments, R!C is -P(O)R>. In some

embodiments, R!C is -P(O)(R)OR. In some embodiments, R!€ is -B(OR)».

[0367] In some embodiments, each instance of R!€ is independently halogen, -CN, -NO3,
-OR, -SR, -NR3, -S(O):R, -S(0);NRy, -S(O),F, -S(O)R, -S(O)NR3, -S(O)NR)R, -C(O)R,
-C(O)OR, -C(O)NR3, -C(O)N(R)OR, -OC(O)R, -OC(O)NRz, -N(R)C(O)OR, -N(R)C(O)R,
N(R)C(O)NR3, -N(R)C(NR)NR2, -N(R)S(0)2NR3, -N(R)S(O):R, -P(O)Ra, -P(O)(R)OR,
or -B(OR),.

[0368] In some embodiments, each instance of R!€ is independently halogen, -CN, or -NOx.
In some embodiments, each instance of R'C is independently -OR, -SR, or -NR». In some
embodiments, each instance of R!¢ is independently -S(O):R, -S(O):NR3, -S(0O),F, -S(O)R,
-S(O)NR3, or -S(O)NR)R. In some embodiments, each instance of R!¢ is independently
-C(O)R, -C(O)OR, -C(O)NR3, or -C(O)N(R)OR. In some embodiments, each instance of R!¢
is independently -OC(O)R or -OC(O)NR2. In some embodiments, each instance of R!¢ is
independently -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR3, -N(R)C(NR)NR3,
-N(R)S(0):NR2, or -N(R)S(O):R. In some embodiments, each instance of R'¢ is
independently -P(O)R2 or -P(O)(R)OR.

[0369] In some embodiments, each instance of R!¢ is independently -OR, -OC(O)R, or
-OC(O)NR;. In some embodiments, each instance of R!C is independently -SR, -S(O):R,
-S(O)2NRa2, -S(O),F, -S(O)R, -S(O)NR3, or -S(O)(NR)R. In some embodiments, each
instance of R!¢ is independently -NR», -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR.,
“N(R)C(NR)NR2, -N(R)S(O)2NR2, or -N(R)S(O):R.

[0370] In some embodiments, each instance of R¢ is independently -S(O):R, -S(O):NR>,

or -S(O)F. In some embodiments, each instance of R!¢ is independently -S(O)R, -S(O)NR>,
or -S(O}NR)R. In some embodiments, each instance of R! is independently -SR, -S(O)2R,
or -S(O)R. In some embodiments, each instance of R® is independently -S(O):NR2,
-S(O)NR2, or -S(O)YNR)R. In some embodiments, each instance of R'€ is independently
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-S(0):NR; or -S(O)NR». In some embodiments, each instance of R!€ is independently
-SR, -S(O)2R, -S(O)2NR3, or -S(O)R.

[0371] In some embodiments, each instance of R!¢ is independently -N(R)C(O)OR,
-N(R)C(O)R, or -N(R)C(O)NR;. In some embodiments, each instance of R'C is
independently -N(R)S(O):NR: or -N(R)S(O):R. In some embodiments, each instance of R'C
is independently -N(R)C(O)OR or -N(R)C(O)R. In some embodiments, each instance of R!¢
is independently -N(R)YC(O)NR> or -N(R)S(O):NR». In some embodiments, each instance of
R is independently -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O)zR.

[0372] In some embodiments, each instance of R'¢ is independently -NR2, -N(R)C(O)OR,
-N(R)C(O)R, or -N(R)C(O)NR>. In some embodiments, each instance of R'C is
independently -NR2, -N(R)C(O)OR, or -N(R)C(O)R. In some embodiments, each instance of
R!€ is independently -NR2, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O)2R.

[0373] In some embodiments, each instance of R! is independently an optionally substituted
Ci-¢ aliphatic. In some embodiments, each instance of R!€ is independently an optionally
substituted phenyl. In some embodiments, each instance of R!¢ is independently an
optionally substituted 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur. In some embodiments, each instance of R!€ is independently an optionally substituted
5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected

from nitrogen, oxygen, and sulfur.

[0374] In some embodiments, each instance of R!¢ is independently an optionally substituted
C1.¢ aliphatic or an optionally substituted 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur. In some embodiments, each instance of R!C is independently an
optionally substituted phenyl or an optionally substituted 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0375] In some embodiments, each instance of R'€ is independently an optionally substituted
C1-s aliphatic or an optionally substituted phenyl. In some embodiments, each instance of R1¢
is independently an optionally substituted 3-7 membered saturated or partially unsaturated

monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
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oxygen, and sulfur, or an optionally substituted 5-6 membered monocyclic heteroaryl ring

having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0376] In some embodiments, each instance of R'€ is independently an optionally substituted
group selected from phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0377] In some embodiments, each instance of R!¢ is independently a C1.¢ aliphatic. In some
embodiments, R!C is phenyl. In some embodiments, each instance of R!C is independently a
3-7 membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, each instance of R! is independently a 5-6 membered monocyclic heteroaryl

ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0378] In some embodiments, each instance of R!¢ is independently a C1.¢ aliphatic or a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, each instance of R!C is independently phenyl or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0379] In some embodiments, each instance of R!€ is independently a C).¢ aliphatic or
phenyl. In some embodiments, each instance of R'¢ is independently a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0380] In some embodiments, each instance of R!€ is independently phenyl, a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0381] In some embodiments, each instance of R!€ is independently halogen, -CN, -O-

(optionally substituted Cy.¢ aliphatic), or an optionally substituted Ci.6 aliphatic. In some
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embodiments, each instance of R!€ is independently halogen, -CN, -O-(C1.6 aliphatic), or C1.
aliphatic; wherein each Ci. aliphatic is optionally substituted with one or more halogen
atoms. In some embodiments, each instance of R'C is independently halogen or C13 aliphatic
optionally substituted with 1-3 halogen. In some embodiments, each instance of R!¢ is

independently fluorine, chlorine, -CH3s, -CHF,, or -CF3.

[0382] In some embodiments, each instance of R!C is independently oxo, halogen, -CN,
-NOa2, -OR, -SR, -NR2, -S(O)2R, -S(O)2NR2, -S(O)2F, -S(O)R, -S(O)NR2, -S(O)(NR)R,
-C(O)R, -C(O)OR, -C(O)NR2, -C(O)N(R)OR, -OC(O)R, ~-OC(O)NR2, -N(R)YC(O)OR,
-N(R)C(O)R, -N(R)C(O)NR2, -N(RYC(NR)NR2, -N(R)S(O)2NR2, -N(R)S(O)2R, -P(O)R2,
-P(O)R)OR, -B(OR);, or optionally substituted C1.¢ aliphatic.

[0383] In some embodiments, cach instance of R! is independently selected from the groups

depicted in the compounds in Table 1.

[0384] As defined generally above, each instance of R?¢ is independently oxo, deuterium,
halogen, -CN, -NOg, -OR, -SR, -NRz2, -S(O)2R, -S(0)2NRz2, -S(O)2F, -S(O)R, -S(O)NR2,
-S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NR2, -C(OIN(R)OR, -OC(O)R, -OC(O)NR2,
-NR)YC(O)OR, -N(R)C(O)R, -N(R)YC(O)NR2, -N(RY)C(NR)NR3, -N(R)S(O):NR2,
-N(R)S(O):R, -P(O)R2, -P(O)(R)OR, -B(OR)a, or an optionally substituted group selected
from Ci.¢ aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0385] In some embodiments, each instance of R?¢ is independently oxo,

halogen, -CN, -NOz2, -OR, -SR, -NRz2, -S(O)2R, -S(O)2NR2, -S(O)2F, -S(O)R, -S(O)NR2,
-S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NR2, -C(O)N(R)OR, -OC(O)R, -OC(O)NR2,
-N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR>, -N(R)S(O):NRo,
-N(R)S(O):R, -P(O)R2, -P(O)(R)OR, -B(OR):, or an optionally substituted group selected
from Cj¢aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0386] In some embodiments, each instance of R?¢ is independently oxo, halogen, -CN,
“NO», -OR, -SR, -NRa, -S(O)R, -S(O)2NRz, -S(O)2F, -S(O)R, -S(O)NRa, -S(O)(NR)R,
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-C(O)R, -C(O)OR, -C(O)NR,, -C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR,
-N(R)C(O)R, -N(R)C(O)NR2, -N(RYC(NR)NR>, -N(R)S(O)2NR2, -N(R)S(O2:R, -P(O)R2,
-P(O)(R)OR, or -B(OR),. In some embodiments, each instance of R? is independently an
optionally substituted group selected from Cy_s aliphatic, phenyl, a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring

having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0387] In some embodiments, R*C is oxo. In some embodiments, R* is deuterium. In some
embodiments, each instance of R?C is independently halogen. In some embodiments, R% is -
CN. In some embodiments, R?C is -NO,. In some embodiments, R?C is -OR. In some
embodiments, R?¢ is -SR. In some embodiments, R? is -NR,. In some embodiments, R*¢
is -S(O):R. In some embodiments, R%¢ is -S(0):NR». In some embodiments, R%¢ is -S(O)F.
In some embodiments, R%C is -S(O)R. In some embodiments, R% is -S(O)NR». In some
embodiments, R%¢ is -S(O)(NR)R. In some embodiments, R?C is -C(O)R. In some
embodiments, R*C is -C(O)OR. In some embodiments, R*¢ is -C(O)NR2. In some
embodiments, R* is -C(O)N(R)OR. In some embodiments, R*C is -OC(O)R. In some
embodiments, R%C is -OC(O)NRa. In some embodiments, R*C is -N(R)C(O)OR. In some
embodiments, R?*C is -N(R)C(O)R. In some embodiments, R*¢ is -N(R)C(O)NR>. In some
embodiments, R*C is -N(R)C(NR)NR:. In some embodiments, R*" is -N(R)S(0)NR,. In
some embodiments, R*C is -N(R)S(O):R. In some embodiments, R%¢ is -P(O)R>. In some

embodiments, R%¢ is -P(O)(R)OR. In some embodiments, R?¢ is -B(OR)y.

[0388] In some embodiments, each instance of R2¢ is independently halogen, -CN, -NO»,
_OR, -SR, -NR3, -S(O):R, -S(0):NRs, -S(O)F, -S(O)R, -S(O)NR, -S(O)NR)R, -C(O)R,
-C(O)OR, -C(O)NR3, -C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R,
“N(R)C(O)NR3, -N(R)C(NR)NRz, -N(R)S(0)2NR:, -N(R)S(O):R, -P(O)Rs, -P(O)(R)OR,
or -B(OR)a.

[0389] In some embodiments, each instance of R?¢ is independently halogen, -CN, or -NO,.
In some embodiments, each instance of R?C is independently -OR, -SR, or -NR2. In some
embodiments, each instance of R?C is independently -S(O):R, -S(O)2NRz2, -S(0).F, -S(O)R,
-S(O)NR3, or -S(O)(NR)R. In some embodiments, each instance of R2C is independently
-C(O)R, -C(O)OR, -C(O)NR2, or -C(O)N(R)OR. In some embodiments, each instance of R*C
is independently -OC(O)R or -OC(O)NR>. In some embodiments, each instance of R%C is
independently -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NRz,
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-N(R)S(O):NR3, or -N(R)S(O):R. In some embodiments, each instance of R?C is
independently -P(O)R: or -P(O)(R)OR.

[0390] In some embodiments, each instance of R*C is independently -OR, -OC(O)R, or
-OC(O)NR;,. In some embodiments, each instance of R%C is independently -SR, -S(O)2R,
-S{O)2NR2, -S(O)2F, -S(O)R, -S(O)NR3, or -S(O)Y(NR)R. In some embodiments, each
instance of R?“ is independently -NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2,
N(R)C(NR)NR2, -N(R)S(O)2NRz, or -N(R)S(O)2R.

[0391] In some embodiments, each instance of R%¢ is independently -S(O)2R, -S(O):NR>,

or -S(O).F. In some embodiments, each instance of R? is independently -S(O)R, -S(O)NR>,
or -S(O)NR)R. In some embodiments, each instance of R?C is independently -SR, -S(O)2R,
or -S(O)R. In some embodiments, each instance of R%C is independently -S(O)2NRz,
-S(O)NR2, or -S(O)(NR)R. In some embodiments, each instance of R%¢ is independently
-S(0):NR; or -S(O)NR». In some embodiments, each instance of R* is independently

-SR, -S(O)2R, -S(O)2NR3, or -S(O)R.

[0392] In some embodiments, each instance of R?¢ is independently -N(R)C(O)OR,
-N(R)C(O)R, or -N(R)C(O)NR>. In some embodiments, each instance of R*C is
independently -N(R)S(O):NR2 or -N(R)S(O)2R. In some embodiments, each instance of R?C
is independently -N(R)C(O)OR or -N(R)C(O)R. In some embodiments, each instance of R*¢
is independently ~-N(R)YC(O)NR> or -N(R)S(O);NR». In some embodiments, each instance of
R?C is independently -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O):R.

[0393] In some embodiments, each instance of R?¢ is independently -NR», -N(R)C(O)OR,
N(R)C(O)R, or -N(R)C(O)NR>. In some embodiments, each instance of R*C is
independently -NR2, -N(R)C(O)OR, or -N(R)C(O)R. In some embodiments, each instance of
R?C is independently -NR2, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O)R.

[0394] In some embodiments, each instance of R?¢ is independently an optionally substituted
Ci-¢aliphatic. In some embodiments, each instance of R%€ is independently an optionally
substituted phenyl. In some embodiments, each instance of R?¢ is independently an
optionally substituted 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur. In some embodiments, each instance of R*C is independently an optionally substituted
5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected

from nitrogen, oxygen, and sulfur.
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[0395] In some embodiments, each instance of R*C is independently an optionally substituted
Cis aliphatic or an optionally substituted 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur. In some embodiments, each instance of R*® is independently an
optionally substituted phenyl or an optionally substituted 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0396] In some embodiments, each instance of R*C is independently an optionally substituted
C1.¢ aliphatic or an optionally substituted phenyl. In some embodiments, each instance of R?¢
is independently an optionally substituted 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur, or an optionally substituted 5-6 membered monocyclic heteroaryl ring

having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0397] In some embodiments, each instance of R*C is independently an optionally substituted
group selected from phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0398] In some embodiments, each instance of R*¢ is independently a C1.¢ aliphatic. In some
embodiments, R?C is phenyl. In some embodiments, each instance of R?C is independently a
3-7 membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, each instance of R?¢ is independently a 5-6 membered monocyclic heteroaryl

ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0399] In some embodiments, each instance of R*“ is independently a C.¢ aliphatic or a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, each instance of R** is independently phenyl or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0400] In some embodiments, each instance of R*“ is independently a C).s aliphatic or

phenyl. In some embodiments, each instance of R?* is independently a 3-7 membered
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saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0401] In some embodiments, each instance of R%C is independently phenyl, a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0402] In some embodiments, each instance of R?¢ is independently halogen, -CN, -O-
(optionally substituted Ci.¢ aliphatic), or an optionally substituted Ci.¢ aliphatic. In some
embodiments, each instance of R?C is independently halogen, -CN, -O-(C1-6 aliphatic), or C1-6
aliphatic; wherein each Ci.s aliphatic is optionally substituted with one or more halogen
atoms. In some embodiments, each instance of R?C is independently halogen or C1.3 aliphatic
optionally substituted with 1-3 halogen. In some embodiments, each instance of R% is

independently fluorine, chlorine, -CHs3, ~-CHF3, or -CF3.

[0403] In some embodiments, cach instance of R?¢ is independently oxo, halogen, -CN,
-NOg, -OR, -SR, -NRz, -S(O)2R, -8(0)2NR2, -S(O)2F, -S(O)R, -S(O)NRz, -S(O)(NR)R,
-C(O)R, -C(O)OR, -C(O)NR2, -C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR,
-NR)YC(O)R, -N(R)C(O)NR2, -N(RYC(NR)NR2, -N(R)S(O)2NR2, -N(R)S(O2:R, -P(O)R>,
-P(O)}R)OR, -B(OR);, or optionally substituted C;.¢ aliphatic.

[0404] In some embodiments, each instance of R?¢ is independently selected from the groups

depicted in the compounds in Table 1.

[0405] As defined generally above, each instance of REC is independently oxo, deuterium,
halogen, -CN, -NOa, -OR, -SR, -NRz3, -S(O)2R, -S(0):NRz, -S(O):F, -S(O)R, -S(O)NR2,
-S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NR3, -C(OIN(R)OR, -OC(O)R, -OC(O)NR2,
-NR)YC(O)OR, -N(R)C(O)R, -N(R)YC(O)NR2, -N(R)C(NR)NR3, -N(R)S(0O):NR2,
-N(R)S(O):R, -P(O)R>, -P(O)}R)OR, -B(OR)3, or an optionally substituted group selected
from Ci.¢ aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.
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[0406] In some embodiments, each instance of REC is independently oxo, deuterium, halogen,
-CN, -NO3, -OR, -SR, -NR3, -S(O)2R, ~-S(0O)2NR2, -S(O)F, -S(O)R, -S(O)NR2, ~-S(O)(NR)R,
-C(O)R, -C(O)OR, -C(O)NR2, -C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)
C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR2, -N(R)S(O)2NR2, -N(R)S(O)zR, -P(O)R2, -P(O)(R)
OR, or -B(OR),;. In some embodiments, each instance of REC is independently oxo,
deuterium, halogen, -CN, -NO3, -OR, -NR3, -C(O)R, -C(O)OR, -C(O)NR,, -OC(O)R,
-N(R)C(O)R, or -N(R)S(O):R. In some embodiments, each instance of R¥C is independently
deuterium, halogen, -CN, -OR, or -NR». In some embodiments, each instance of REC is
independently deuterium or halogen. In some embodiments, each instance of R¥C is

independently halogen.

[0407] In some embodiments, each instance of REC is independently an optionally substituted
group selected from Ci¢ aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0408] In some embodiments, each instance of REC is independently selected from the groups

depicted in the compounds in Table 1.

[0409] As defined generally above, each instance of R2¢ is independently oxo, deuterium,
halogen, -CN, -NO3, -OR, -SR, -NR3, -S(O):R, -S(0)2NR3, -S(O)F, -S(O)R, -S(O)NR3,
-S(O)NR)R, -C(O)R, ~-C(O)OR, -C(O)NR:2, -C(OIN(R)OR, -OC(O)R, ~-OC(O)NR2,
-N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, ~-N(R)C(NR)NR3, -N(R)S(O)2NR,
-N(R)S(O):R, -P(O)R,, -P(O)(R)OR, -B(OR);, or an optionally substituted group selected
from Ci.¢ aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0410] In some embodiments, each instance of R?¢ is independently oxo,

halogen, -CN, -NO», -OR, -SR, -NR2, -S(O)22R, -S(O)2NR2, -S(O).F, -S(O)R, -S(O)NR2,
-S(O)Y(NR)R, -C(O)R, -C(O)OR, -C(O)NR3, -C(O)N(R)OR, -OC(O)R, -OC(O)NR>,
-N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR2, -N(R)S(O)>NR2,
-N(R)S(O):R, -P(O)R,, -P(O)(R)OR, -B(OR),, or an optionally substituted group selected

from Ci.¢ aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
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heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0411] In some embodiments, each instance of ROC is independently oxo, halogen, -CN,
-NO2, -OR, -SR, -NR2, -S(O)2R, -S(O)2NR2, -S(O)2F, -S(O)R, -S(O)NR2, -S(O)(NR)R,
-C(O)R, -C(O)OR, -C(O)NR2, -C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR,
-N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR3, -N(R)S(0O)2NR2, -N(R)S(O)R, -P(O)R>,
-P(O)(R)OR, or -B(OR),. In some embodiments, each instance of R9¢ is independently an
optionally substituted group selected from Ci_s aliphatic, phenyl, a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring

having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0412] In some embodiments, R is oxo. In some embodiments, R?C is deuterium. In some
embodiments, each instance of R? is independently halogen. In some embodiments, R9C is -
CN. In some embodiments, R2C is -NO,. In some embodiments, R is -OR. In some
embodiments, R9" is -SR. In some embodiments, R%¢ is -NR,. In some embodiments, R
is -S(O):R. In some embodiments, R2C is -S(0)NR,. In some embodiments, RC

is -S(O)2F. In some embodiments, R°C is -S(O)R. In some embodiments, R%¢ is -S(O)NR2.
In some embodiments, R is -S(O)(NR)R. In some embodiments, R®C is -C(O)R. In some
embodiments, R9C is -C(O)OR. In some embodiments, R°C is -C(O)NR>. In some
embodiments, R is -C(O)N(R)OR. In some embodiments, R is -OC(O)R. In some
embodiments, R®C is -OC(O)NR». In some embodiments, R°C is -N(R)C(O)OR. In some
embodiments, R2C is -N(R)C(O)R. In some embodiments, R2¢ is -N(R)C(O)NR2. In some
embodiments, R9C is -N(R)C(NR)NR>. In some embodiments, R?¢ is -N(R)S(O)NR,. In
some embodiments, R?¢ is -N(R)S(O):R. In some embodiments, R is -P(O)R2. In some
embodiments, R9C is -P(O)(R)OR. In some embodiments, R is -B(OR)..

[0413] In some embodiments, each instance of R9C is independently halogen, -CN, -NO»,
-OR, -SR, -NR3, -S(O)2R, -S(0)2NR3, -S(0)2F, -S(O)R, -S(O)NR2, -S(O}NR)R, -C(O)R,
-C(O)OR, -C(O)NR3, -C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R,
-N(R)C(O)NR2, -N(R)C(NR)NR3, -N(R)S(O):NR3, -N(R)S(O)2R, -P(O)R3, -P(OXR)OR,
or -B{OR)..
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[0414] In some embodiments, each instance of R?¢ is independently halogen, -CN, or -NOa.
In some embodiments, each instance of R2¢ is independently -OR, -SR, or -NR,. In some
embodiments, each instance of R is independently -S(0)2R, -S(O)2NR3, -S(O).F, -S(O)R,
-S(O)NRz, or -S(O)NR)R. In some embodiments, each instance of R is independently
-C(O)R, -C(O)OR, -C(O)NR2, or -C(O)N(R)OR. In some embodiments, each instance of
R?¢ is independently -OC(O)R or -OC(O)NR3. In some embodiments, each instance of R%¢
is independently -N(R)C(O)OR, -N(R)YC(O)R, -N(R)C(O)NR2, -N(RYC(NR)NR3,
-N(R)S(0):NR3, or -N(R)S(O):R. In some embodiments, each instance of R°C is
independently -P(O)R2 or -P(O)(R)OR.

[0415] In some embodiments, each instance of R2¢ is independently -OR, -OC(O)R, or
-OC(O)NR;. In some embodiments, each instance of R is independently -SR, -S(O):R,
-S(O)2NR3, -S(O),F, -S(O)R, -S(O)NR3, or -S(O)(NR)R. In some embodiments, each
instance of R?C is independently -NR», -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR3,
-N(R)C(NR)NR2, -N(R)S(0)2NR2, or -N(R)S(O)2R.

[0416] In some embodiments, each instance of R9C is independently -S(0)2R, -S(0)2NR>,

or -S(O)F. In some embodiments, each instance of R?C is independently -S(O)R, -S(O)NR»,
or -S(O)}NR)R. In some embodiments, each instance of R?C is independently -SR, -S(O)2R,
or -S(O)R. In some embodiments, each instance of R is independently -S(0)2NRy,
-S(O)NR3, or -S(O)NR)R. In some embodiments, each instance of R9C is independently
-S(0)NR: or -S(O)NR». In some embodiments, each instance of R is independently

-SR, -S(O)R, -S(0)2NR3, or -S(O)R.

[0417] In some embodiments, each instance of RC is independently -N(R)C(O)OR,
-N(R)C(O)R, or -N(R)C(O)NR». In some embodiments, each instance of R?¢ is
independently -N(R)S(O):NR:z or -N(R)S(O):R. In some embodiments, each instance of R%¢
is independently -N(R)C(O)OR or -N(R)C(O)R. In some embodiments, each instance of R%C
is independently -N(R)C(O)NR: or -N(R)S(O):NR». In some embodiments, each instance of
RQC is independently -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O):R.

[0418] In some embodiments, each instance of R?C is independently -NR2, -N(R)C(O)OR,
-N(R)C(O)R, or -N(R)C(O)NR2. In some embodiments, each instance of R?¢ is
independently -NR3, -N(R)YC(O)OR, or -N(R)C(O)R. In some embodiments, each instance of
R%€ is independently -NR2, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O):R.
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[0419] In some embodiments, each instance of R2¢ is independently an optionally substituted
Ci-saliphatic. In some embodiments, each instance of R?C is independently an optionally
substituted phenyl. In some embodiments, each instance of RRC is independently an
optionally substituted 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur. In some embodiments, each instance of R9 is independently an optionally
substituted 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms independently

selected from nitrogen, oxygen, and sulfur.

[0420] In some embodiments, each instance of R?C is independently an optionally substituted
Cisaliphatic or an optionally substituted 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur. In some embodiments, each instance of R?° is independently an
optionally substituted phenyl or an optionally substituted 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0421] In some embodiments, each instance of R2¢ is independently an optionally substituted
Ci.¢ aliphatic or an optionally substituted phenyl. In some embodiments, each instance of
R%€ is independently an optionally substituted 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur, or an optionally substituted 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and

sulfur.

[0422] In some embodiments, each instance of R9C is independently an optionally substituted
group selected from phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0423] In some embodiments, each instance of R2¢ is independently a Ci. aliphatic. In some
embodiments, R°¢ is phenyl. In some embodiments, each instance of R% is independently a
3-7 membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2

heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
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embodiments, each instance of R?C is independently a 5-6 membered monocyclic heteroaryl

ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0424] In some embodiments, each instance of R is independently a C1. aliphatic or a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, each instance of R is independently phenyl or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0425] In some embodiments, each instance of R is independently a C1. aliphatic or
phenyl. In some embodiments, each instance of R is independently a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0426] In some embodiments, each instance of R9C is independently phenyl, a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0427] In some embodiments, each instance of R?° is independently selected from the groups

depicted in the compounds in Table 1.

[0428] As defined generally above, each instance of R is independently oxo, deuterium,
halogen, -CN, -NO», -OR, -SR, -NR3, -S(O)22R, -S(O)2NR2, -S(O)2F, -S(O)R, -S(O)NR>,
-S(O)YNR)R, -C(O)R, -C(O)OR, -C(O)NR3, -C(ON(R)OR, -OC(O)R, -OC(O)NRa,
-N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(RYC(NR)NR3, -N(R)S(0)2NR,
-N(R)S(O):R, -P(O)R,, -P(O)(R)OR, -B(OR),, or an optionally substituted group selected
from Ci.¢ aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0429] In some embodiments, each instance of R*¢ is independently oxo,
halogen, -CN, -NO3, -OR, -SR, -NR2, -S(O):R, -S(0);NR2, -S(O):F, -S(O)R, -S(O)NR>,
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-S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NR2, -C(OIN(R)OR, -OC(O)R, -OC(O)NR,
-N(R)C(O)OR, -N(R)C(O)R, -N(R)YC(O)NR2, -N(R)C(NR)NRz, -N(R)S(O):NR2,
-N(R)S(O):2R, -P(O)R2, -P(O)(R)OR, -B(OR)., or an optionally substituted group selected
from Cj.¢aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0430] In some embodiments, each instance of R*C is independently oxo, halogen, -CN,
-NOg2, -OR, -SR, -NR3, -S(O)2R, -S(O)2NR2, -S(O)2F, -S(O)R, -S(O)NR2, -S(O)(NR)R,
-C(O)R, -C(O)OR, -C(O)NR2, -C(O)N(R)OR, -OC(O)R, ~-OC(O)NRz, -N(R)C(O)OR,
-N(R)C(O)R, -N(RYC(O)NR2, -N(R)YC(NR)NR3, -N(R)S(O):NR2, -N(R)S(O)2R, -P(O)R2,
-P(O)(R)OR, or -B(OR),. In some embodiments, each instance of R*C is independently an
optionally substituted group selected from Ci.6 aliphatic, phenyl, a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring

having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur,

[0431] In some embodiments, R is oxo. In some embodiments, R*C is deuterium. In some
embodiments, each instance of R*¢ is independently halogen. In some embodiments, RX¢ is -
CN. In some embodiments, R* is -NO,. In some embodiments, R*¢ is -OR. In some
embodiments, RX€ is -SR. In some embodiments, RXC is -NR,. In some embodiments, RX¢
is -S(O):R. In some embodiments, R** is -S(0);NR». In some embodiments, R*¢

is -S(O)F. In some embodiments, R*C is -S(O)R. In some embodiments, R¥¢ is -S(O)NRa,.
In some embodiments, RX is -S(O)(NR)R. In some embodiments, R*C is -C(O)R. In some
embodiments, R*C is -C(O)OR. In some embodiments, RXC is -C(O)NR,. In some
embodiments, R*C is -C(O)N(R)OR. In some embodiments, RXC is -OC(O)R. In some
embodiments, R*¢ is -OC(O)NR2. In some embodiments, R*C is -N(R)C(O)OR. In some
embodiments, R*C is -N(R)C(O)R. In some embodiments, RX¢ is -N(R)C(O)NR. In some
embodiments, RX¢ is -N(R)C(NR)NR,. In some embodiments, R*¢ is -N(R)S(O)NR;. In
some embodiments, RX¢ is -N(R)S(O):R. In some embodiments, RXC is -P(O)R2. In some

embodiments, RX is -P(O)(R)OR. In some embodiments, RX¢ is -B(OR)z.

[0432] In some embodiments, each instance of R*C is independently halogen, -CN, -NO»,
-OR, -SR, -NRz2, -S(0)2R, -S(O)2NR2, -S(O)2F, -S(O)R, -S(O)NR2, -S(O)(NR)R, -C(O)R,
-C(O)OR, -C(O)NR2, -C(OIN(R)OR, -OC(O)R, -OC(O)NR3, -N(R)C(O)OR, -N(R)C(O)R,
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-N(R)C(O)NR2, -N(R)C(NR)NR3, -N(R)S(0)NR3, -N(R)S(O)2R, -P(O)R53, -P(O}XR)OR,
or -B{OR),.

[0433] In some embodiments, each instance of R*C is independently halogen, -CN, or -NOx.
In some embodiments, each instance of R* is independently -OR, -SR, or -NR. In some
embodiments, each instance of R*C is independently -S(O)2R, -S(0)NR2, -S(O).F, -S(O)R,
-S(O)NR2, or -S(O)(NR)R. In some embodiments, each instance of R*C is independently
-C(O)R, -C(O)OR, -C(O)NR>, or -C(O)N(R)OR. In some embodiments, each instance of
RX*C is independently -OC(O)R or -OC(O)NR:. In some embodiments, each instance of R*XC
is independently -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR3,
-N(R)S(0)2NR3, or -N(R)S(O):R. In some embodiments, each instance of RXC is
independently -P(O)R: or -P{(O)(R)OR.

[0434] In some embodiments, each instance of R*C is independently -OR, -OC(O)R, or
-OC(O)NR;. In some embodiments, each instance of R*¢ is independently -SR, -S(O)2R,
-S(O)2NR2, -S(O)2F, -S(O)R, -S(O)NR2, or -S(O}NR)R. In some embodiments, each
instance of R*¢ is independently -NR3, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR>,
-N(R)C(NR)NR2, -N(R)S(0)2NR2, or -N(R)S(O)R.

[0435] In some embodiments, each instance of RX¢ is independently -S(O)2R, -S(O):NRo,

or -S(O)F. In some embodiments, each instance of R*C is independently -S(O)R, -S(O)NRo,
or -S(O)(NR)R. In some embodiments, each instance of R*¢ is independently -SR, -S(O)2R,
or -S(O)R. In some embodiments, each instance of R¥X¢ is independently -S(0)2NRz,
-S(O)NR3, or -S(O)NR)R. In some embodiments, each instance of R is independently
-S(0):NR; or -S(O)NR;. In some embodiments, each instance of R*C is independently

-SR, -S(O)2R, -S(0)2NR>, or -S(O)R.

[0436] In some embodiments, each instance of R*C is independently -N(R)C(O)OR,
-N(R)C(O)R, or -N(R)C(O)NRz. In some embodiments, each instance of R*¢ is
independently -N(R)S(O)2NR2 or -N(R)S(O)2R. In some embodiments, each instance of RX¢
is independently -N(R)C(O)OR or -N(R)C(O)R. In some embodiments, each instance of R*C
is independently -N(R)C(O)NR: or ~-N(R)S(O)NR>. In some embodiments, each instance of
RXC is independently -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O)R.

[0437] In some embodiments, each instance of R*C is independently -NR», -N(R)C(O)OR,
-N(R)C(O)R, or -N(R)C(O)NR2. In some embodiments, each instance of R*¢ is
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independently -NR2, -N(R)C(O)OR, or -N(R)C(O)R. In some embodiments, each instance of
R*€ is independently -NR2, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O)R.

[0438] In some embodiments, each instance of R is independently an optionally substituted
Ci.¢ aliphatic. In some embodiments, each instance of R*C is independently an optionally
substituted phenyl. In some embodiments, each instance of RXC is independently an
optionally substituted 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur. In some embodiments, each instance of R*C is independently an optionally
substituted 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms independently

selected from nitrogen, oxygen, and sulfur.

[0439] In some embodiments, each instance of RXC is independently an optionally substituted
C1.¢ aliphatic or an optionally substituted 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur. In some embodiments, each instance of R*¢ is independently an
optionally substituted phenyl or an optionally substituted 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0440] In some embodiments, each instance of R*C is independently an optionally substituted
Ci.¢ aliphatic or an optionally substituted phenyl. In some embodiments, each instance of
R*€ is independently an optionally substituted 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur, or an optionally substituted 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0441] In some embodiments, each instance of R*¢ is independently an optionally substituted
group selected from phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0442] In some embodiments, each instance of R*C is independently a C1. aliphatic. In some
embodiments, R*¢ is phenyl. In some embodiments, each instance of R*C is independently a

3-7 membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
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heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, each instance of R*¢ is independently a 5-6 membered monocyclic heteroaryl

ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0443] In some embodiments, each instance of R*C is independently a C1.¢ aliphatic or a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, each instance of R*C is independently phenyl or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0444] In some embodiments, each instance of R*C is independently a C1.¢ aliphatic or
phenyl. In some embodiments, each instance of R¥¢ is independently a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0445] In some embodiments, each instance of R*C is independently phenyl, a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0446] In some embodiments, each instance of R** is independently selected from the groups

depicted in the compounds in Table 1.

[0447] As defined generally above, each instance of RY¢ is independently oxo, deuterium,
halogen, -CN, -NO,, -OR, -SR, -NR3, -S(O)2R, -S(O)2NRz, -S(O)F, -S(O)R, -S(O)NR2,
-S(O)YNR)R, -C(O)R, -C(O)OR, -C(O)NR3, -C(O)N(R)OR, -OC(O)R, -OC(O)NRo,
-N(R)YC(O)OR, -N(R)C(O)R, -N(R)YC(O)NR2, -N(RYC(NR)NR3, -N(R)S(O):NR2,
-N(R)S(O):R, -P(O)R3, -P(O)(R)OR, -B(OR),, or an optionally substituted group selected
from Ci.¢ aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.
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[0448] In some embodiments, each instance of RY¢ is independently oxo,

halogen, -CN, -NO3, -OR, -SR, -NR3, -S(O)2R, -S(0)2NR3, -S(O)F, -S(O)R, -S(O)NR3,
-S(OYNR)R, -C(O)R, -C(O)OR, -C(O)NR2, -C(ON(R)OR, -OC(O)R, -OC(O)NR2,
-N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(RYC(NR)NRz, -N(R)S(O)2NR2,
-N(R)S(O):R, -P(O)R2, -P(O)(R)OR, -B(OR);, or an optionally substituted group selected
from Ci.¢ aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0449] In some embodiments, each instance of RYC is independently oxo, halogen, -CN,
-NO2, -OR, -SR, -NR3, -S(O)2R, -S(O)2NR2, -S(O)F, -S(O)R, -S(O)NR2, -S(O}NR)R,
-C(O)R, -C(O)OR, -C(O)NRy, -C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(RYC(O)OR,
-NR)YC(O)R, -N(RYC(O)NR2, -N(RYC(NR)NR2, -N(R)S(O)2NR2, -N(R)S(O2:R, -P(O)R2,
-P(O)(R)OR, or -B(OR),. In some embodiments, each instance of RY® is independently an
optionally substituted group selected from Ci.6 aliphatic, phenyl, a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring

having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0450] In some embodiments, RYC is oxo. In some embodiments, RY* is deuterium. In some
embodiments, each instance of RYC is independently halogen. In some embodiments, RY is -
CN. In some embodiments, RYC is -NO,. In some embodiments, RY¢ is -OR. In some
embodiments, R¥ is -SR. In some embodiments, R¥C is -NR,. In some embodiments, RY¢
is -S(O)2R. In some embodiments, RYC is -S(0):NR2. In some embodiments, RY¢

is -S(O),F. In some embodiments, R¥C is -S(O)R. In some embodiments, RY® is -S(O)NR..
In some embodiments, RY is -S(O)(NR)R. In some embodiments, RY¢ is -C(O)R. In some
embodiments, RYC is -C(O)OR. In some embodiments, RY¢ is -C(O)NR2. In some
embodiments, RY¢ is -C(O)N(R)OR. In some embodiments, RY¢ is -OC(O)R. In some
embodiments, RYC is -OC(O)NR,. In some embodiments, RY¢ is -N(R)C(O)OR. In some
embodiments, RYC is -N(R)C(O)R. In some embodiments, RY® is -N(R)C(O)NR,. In some
embodiments, RY® is -N(R)C(NR)NR,. In some embodiments, RY® is -N(R)S(O)NR,. In
some embodiments, RY® is -N(R)S(O):R. In some embodiments, RYC is -P(O)R». In some

embodiments, RY® is -P(O)(R)OR. In some embodiments, RY¢ is -B(OR)..
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[0451] In some embodiments, each instance of RYC is independently halogen, -CN, -NO»,
-OR, -SR, -NR3, -S(O):R, -S(0)2NR3, -S(O),F, -S(O)R, -S(O)NRz, -S(O)(NR)R, -C(O)R,
-C(O)OR, -C(O)NR3, -C(O)N(R)OR, -OC(O)R, -OC(O)NRz, -N(R)C(O)OR, -N(R)C(O)R,
N(R)C(O)NRs, -N(R)C(NR)NR3, -N(R)S(O):NR2, -N(R)S(O):R, -P(O)Rz, -P(O)(R)OR,
or -B(OR);.

[0452] In some embodiments, each instance of R¥C is independently halogen, -CN, or -NOa.
In some embodiments, each instance of RY¢ is independently -OR, -SR, or -NR,. In some
embodiments, each instance of RYC is independently -S(0)2R, -S(0)NR3, -S(O).F, -S(O)R,
-S(O)NRz, or -S(O)(NR)R. In some embodiments, each instance of RYC is independently
-C(O)R, -C(O)OR, -C(O)NR2, or -C(O)N(R)OR. In some embodiments, each instance of
RY€ is independently -OC(O)R or -OC(O)NR,. In some embodiments, each instance of R¥¢
is independently -N(R)YC(O)OR, -N(R)C(O)R, -N(R)C(O)NR7, -N(R)C(NR)NR,,
-N(R)S(0)2NR3, or -N(R)S(O):R. In some embodiments, each instance of RYC is
independently -P(O)R> or -P(O}R)OR.

[0453] In some embodiments, each instance of R¥¢ is independently -OR, -OC(O)R, or
-OC(O)NR;. In some embodiments, each instance of RY® is independently -SR, -S(O):R,
-S{O):NR3, -S(O):F, -S(O)R, -S(O)NR3, or -S(O)(NR)R. In some embodiments, each
instance of RY¢ is independently -NR3, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR>,
“N(R)C(NR)NR3, -N(R)S(0):NR2, or -N(R)S(O)2R.

[0454] In some embodiments, each instance of RYC is independently -S(O)2R, -S(0)2NR>,

or -S(O)F. In some embodiments, each instance of RY® is independently -S(O)R, -S(O)NR2,
or -S(O)NR)R. In some embodiments, each instance of RYC is independently -SR, -S(O)2R,
or -S(O)R. In some embodiments, each instance of RY is independently -S(O)>NRy,
-S(O)NR3, or -S(O)NR)R. In some embodiments, each instance of RYC is independently
-S(0):NR3 or -S(O)NR». In some embodiments, each instance of RYC is independently

-SR, -S(O):R, -S(0)2NR>, or -S(O)R.

[0455] In some embodiments, each instance of R¥¢ is independently -N(R)C(O)OR,
N(R)C(O)R, or -N(R)C(O)NR;. In some embodiments, each instance of RYC is
independently -N(R)S(O):NR; or -N(R)S(O):R. In some embodiments, each instance of RY®
is independently -N(R)C(O)OR or -N(R)C(O)R. In some embodiments, each instance of RYC
is independently -N(R)C(O)NR> or -N(R)S(O)NR>. In some embodiments, each instance of
RYC is independently -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O):R.
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[0456] In some embodiments, each instance of R¥¢ is independently -NR», -N(R)C(O)OR,
-N(R)C(O)R, or -N(R)C(O)NRz. In some embodiments, each instance of RY¢ is
independently -NR2, -N(R)C(O)OR, or -N(R)C(O)R. In some embodiments, each instance of
RYC is independently -NR2, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O):R.

[0457] In some embodiments, each instance of RY¢ is independently an optionally substituted
Ci-saliphatic. In some embodiments, each instance of R¥C is independently an optionally
substituted phenyl. In some embodiments, each instance of RY¢ is independently an
optionally substituted 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur. In some embodiments, each instance of R¥® is independently an optionally
substituted 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms independently

selected from nitrogen, oxygen, and sulfur.

[0458] In some embodiments, each instance of R¥¢ is independently an optionally substituted
Cis aliphatic or an optionally substituted 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur. In some embodiments, each instance of RY® is independently an
optionally substituted phenyl or an optionally substituted 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0459] In some embodiments, each instance of R¥¢ is independently an optionally substituted
Cis aliphatic or an optionally substituted phenyl. In some embodiments, each instance of
RYC is independently an optionally substituted 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur, or an optionally substituted 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0460] In some embodiments, each instance of R¥¢ is independently an optionally substituted
group selected from phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.
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[0461] In some embodiments, each instance of RY¢ is independently a C1.¢ aliphatic. In some
embodiments, RY® is phenyl. In some embodiments, each instance of R¥C is independently a
3-7 membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, each instance of RYC is independently a 5-6 membered monocyclic heteroaryl

ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0462] In some embodiments, each instance of R¥¢ is independently a C1.¢ aliphatic or a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, each instance of RY" is independently phenyl or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0463] In some embodiments, each instance of R¥¢ is independently a C1.¢ aliphatic or
phenyl. In some embodiments, each instance of RYC is independently a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0464] In some embodiments, each instance of R¥C is independently phenyl, a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0465] In some embodiments, each instance of RYC is independently oxo, halogen, -CN,
-NOg2, -OR, -SR, -NR2, -S(O)2R, -S(O)2NRz2, -S(O)2F, -S(O)R, -S(O)NR2, -S(O)(NR)R,
-C(O)R, -C(O)OR, -C(O)NR2, -C(O)N(R)OR, ~-OC(O)R, -OC(O)NRz, ~-N(R)YC(O)OR,
-N(R)C(O)R, -N(R)C(O)NR2, -N(R)YC(NR)NR2, -N(R)S(O)2NR2, -N(R)S(O)22R, -P(O)R2,
-P(O)R)OR, -B(OR);, or optionally substituted C1.¢ aliphatic.

[0466] In some embodiments, each instance of R¥* is independently halogen, -CN, -OH,
-O-(optionally substituted Ci.3 aliphatic), or an optionally substituted Ci.3 aliphatic. In some

embodiments, each instance of RY is independently halogen, -OH, -O-(C1.3 aliphatic), or

C13 aliphatic, wherein each Ci.3 aliphatic is optionally substituted with 1-3 halogen. In some
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embodiments, each instance of RYC is independently fluorine, chlorine, -OH, -OCHj3, -OCF3,
-CHs3, -CHF3, or -CF3. In some embodiments, each instance of RYC is independently fluorine
or -OH.

[0467] In some embodiments, each instance of R¥* is independently oxo, halogen, -CN, -
OH, -O-(optionally substituted C1.3 aliphatic), or an optionally substituted Ci.3 aliphatic. In
some embodiments, each instance of RYC is independently oxo, halogen, -CN, -OH, -O-(C1-3
aliphatic), or C1.3 aliphatic, wherein each Ci.; aliphatic is optionally substituted with one or
more halogen atoms. Insome embodiments, each instance of RYC is independently oxo,
halogen, -CN, -OH, -O-(C1 aliphatic), or C1.3 aliphatic, wherein each C1.3 aliphatic is
optionally substituted with 1-3 halogen. In some embodiments, each instance of RYC is
independently oxo, fluorine, chlorine, -CN, -OH, -OCH3s, -OCF3, -CHs, -CHF», or -CF3. In
some embodiments, each instance of RYC is independently oxo, -CN, fluorine, or -OH. In
some embodiments, each instance of RYC is independently oxo, -CN, -CHs3, or -CHF». In

some embodiments, each instance of RYC is independently -CN, -CH3, or -CHF>.

[0468] In some embodiments, each instance of RYC is independently selected from the groups

depicted in the compounds in Table 1.

[0469] As defined generally above, each instance of RZC is independently oxo, deuterium,
halogen, -CN, -NO2, -OR, -SR, -NR2, -S(O)2R, -S(O)2NR3, -S(O)2F, -S(O)R, -S(O)NR>,
-S(OYNR)R, -C(O)R, -C(O)OR, -C(O)NR2, -C(OIN(R)OR, -OC(O)R, -OC(O)NR2,
-N(R)C(O)OR, -N(R)C(O)R, -N(RYC(O)NR2, -N(R)C(NR)NRz, -N(R)S(O)2NR2,
-N(R)S(O)zR, -P(O)R2, -P(O)}R)OR, -B(OR)., or an optionally substituted group selected
from Cj.¢aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0470] In some embodiments, each instance of RZC is independently oxo,

halogen, -CN, -NOz, -OR, -8R, -NRz3, -S(O)2R, -S(0)2NR2, -S(O)F, -S(O)R, -S(O)NR3,
-S(OY}NR)R, -C(O)R, -C(O)OR, ~-C(O)NR2, -C(ON(R)OR, -OC(O)R, ~-OC(O)NR.,
-N(R)C(O)OR, -N(R)C(O)R, -N(RYC(O)NRz, -N(RYC(NR)NR>, -N(R)S(O)2NR2,
-N(R)S(O):R, -P(O)R,, -P(O)(R)OR, -B(OR);, or an optionally substituted group selected
from Ci.¢ aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic

heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
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sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0471] In some embodiments, each instance of R* is independently oxo, halogen, -CN,
-NO2, -OR, -SR, -NR3, -S(O)2R, -S(O)2NR2, -S(O)2F, -S(O)R, -S(O)NR2, -S(O)(NR)R,
-C(O)R, -C(O)OR, -C(O)NR2, -C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR,
-N(R)C(O)R, -N(R)C(O)NR2, -N(R)YC(NR)NR2, -N(R)S(O)2NR2, -N(R)S(O)2R, -P(O)R2,
-P(O)(R)OR, or -B(OR),. In some embodiments, each instance of R%* is independently an
optionally substituted group selected from Ci.s aliphatic, phenyl, a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring

having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0472] In some embodiments, RZ* is oxo. In some embodiments, R* is deuterium. In some
embodiments, each instance of RZ* is independently halogen. In some embodiments, R is -
CN. In some embodiments, R%C is -NO,. In some embodiments, R?¢ is -OR. In some
embodiments, R“C is -SR. In some embodiments, R“C is -NR». In some embodiments, R%¢
is -S(O)R. In some embodiments, RZ¢ is -S(O)NR2. In some embodiments, RZ is -S(O),F.
In some embodiments, R%“ is -S(O)R. In some embodiments, RZ® is -S(O)NR,. In some
embodiments, R%¢ is -S(O)(NR)R. In some embodiments, RZ¢ is -C(O)R. In some
embodiments, RZC is -C(O)OR. In some embodiments, RZ* is -C(O)NR». In some
embodiments, R%C is -C(O)N(R)OR. In some embodiments, RZ* is -OC(O)R. In some
embodiments, RZ is -OC(O)NR2. In some embodiments, R?C is -N(R)C(O)OR. In some
embodiments, RZ is -N(R)C(O)R. In some embodiments, RZC is -N(R)C(O)NR,. In some
embodiments, R%“ is -N(R)C(NR)NR>. In some embodiments, R“C is -N(R)S(O):NR2. In
some embodiments, RZ¢ is -N(R)S(O);R. In some embodiments, R is -P(O)R,. In some

embodiments, RZC is -P(O)(R)OR. In some embodiments, RZC is -B(OR)..

[0473] In some embodiments, each instance of R?* is independently halogen, -CN, -NOa,
-OR, -SR, -NR3, -S(O):R, -S(0)2NR3, -S(O)sF, -S(O)R, -S(O)NRs, -S(O)(NR)R, -C(O)R,
-C(O)OR, -C(O)NR3, -C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R,
“N(R)C(O)NR2, -N(R)C(NR)NR2, -N(R)S(O)2NR3, -N(R)S(O)zR, -P(O)Ra, -P(O)R)OR,
or -B(OR),.

[0474] In some embodiments, each instance of R%C is independently halogen, -CN, or -NOx.

In some embodiments, each instance of R?* is independently -OR, -SR, or -NR». In some
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embodiments, each instance of R?C is independently -S(O):R, -S(O)2NR3, -S(O),F, -S(O)R,
-S(O)NR3, or -S(O)(NR)R. In some embodiments, each instance of RZ is independently
-C(O)R, -C(O)OR, -C(O)NR2, or ~-C(O)N(R)OR. In some embodiments, each instance of
RZC is independently -OC(O)R or -OC(O)NRz. In some embodiments, each instance of RZ¢
is independently -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR3,
-N(R)S(0)2NR2, or -N(R)S(O)R. In some embodiments, each instance of R% is
independently -P(O)R: or -P(O)(R)OR.

[0475] In some embodiments, each instance of R“C is independently -OR, -OC(O)R, or
-OC(O)NR:. In some embodiments, each instance of RZC is independently -SR, -S(O):R,
-S(0):NR2, -S(O)2F, -S(O)R, -S(O)NRy, or -S(O)}NR)R. In some embodiments, each
instance of RZC is independently -NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR3,
N(R)C(NR)NR3, -N(R)S(0):NR2, or -N(R)S(O)2R.

[0476] In some embodiments, each instance of R*C is independently -S(O):R, -S(0O):NRz2,

or -S(O)F. In some embodiments, each instance of RZC is independently -S(O)R, -S(O)NR2,
or -S(O)NR)R. In some embodiments, each instance of RZC is independently -SR, -S(O)2R,
or -S(O)R. In some embodiments, each instance of R“C is independently -S(O),NRy,
-S(O)NR3, or -S(O)NR)R. In some embodiments, each instance of R%C is independently
-S(0):NR; or -S(O)NR,. In some embodiments, each instance of RZ is independently

-SR, -S(O)2R, -S(0O)2NR3, or -S(O)R.

[0477] In some embodiments, each instance of R”C is independently -N(R)C(O)OR,
-N(R)C(O)R, or -N(R)C(O)NR>. In some embodiments, each instance of RZC is
independently -N(R)S(O);NR; or -N(R)S(O):R. In some embodiments, each instance of RZ¢
is independently -N(R)C(O)OR or -N(R)C(O)R. In some embodiments, each instance of R%¢
is independently -N(R)C(O)NR: or -N(R)S(0);NR». In some embodiments, each instance of
RZ€ is independently -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O):R.

[0478] In some embodiments, each instance of R*C is independently -NR2, -N(R)C(O)OR,
-N(R)C(O)R, or -N(R)C(O)NR». In some embodiments, each instance of RZC is
independently -NR7, -N(R)C(O)OR, or -N(R)C(O)R. In some embodiments, each instance of
RZ€ is independently -NR2, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O):R.

[0479] In some embodiments, each instance of R#C is independently an optionally substituted
Ci-saliphatic. In some embodiments, each instance of R** is independently an optionally

substituted phenyl. In some embodiments, each instance of R“C is independently an
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optionally substituted 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur. In some embodiments, each instance of R“C is independently an optionally substituted
5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected

from nitrogen, oxygen, and sulfur.

[0480] In some embodiments, each instance of R*C is independently an optionally substituted
C1ealiphatic or an optionally substituted 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur. In some embodiments, each instance of RZC is independently an
optionally substituted phenyl or an optionally substituted 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0481] In some embodiments, each instance of R# is independently an optionally substituted
Ci-s aliphatic or an optionally substituted phenyl. In some embodiments, each instance of R%¢
is independently an optionally substituted 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur, or an optionally substituted 5-6 membered monocyclic heteroaryl ring

having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0482] In some embodiments, each instance of R““ is independently an optionally substituted
group selected from phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0483] In some embodiments, each instance of R#C is independently a C1.¢ aliphatic. In some
embodiments, R%“ is phenyl. In some embodiments, each instance of R* is independently a
3-7 membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, each instance of R%“ is independently a 5-6 membered monocyclic heteroaryl

ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0484] In some embodiments, each instance of R#C is independently a C1.¢ aliphatic or a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2

heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
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embodiments, each instance of R%“ is independently phenyl or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0485] In some embodiments, each instance of R%C is independently a C1.¢ aliphatic or
phenyl. In some embodiments, each instance of RZC is independently a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0486] In some embodiments, each instance of R%C is independently phenyl, a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0487] In some embodiments, each instance of R** is independently oxo, halogen, -CN,
“NO,, -OR, -SR, -NRa, -S(O)R, -S(O):NR3, -S(O)F, -S(O)R, -S(O)NR3, -S(O)(NR)R,
-C(O)R, -C(O)OR, -C(O)NRa, -C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR,
_N(R)C(O)R, -N(R)C(O)NR3, -N(R)C(NR)NR3, -N(R)S(0):NR2, -N(R)S(O)R, -P(O)R,
-P(O)(R)OR, -B(OR),, or optionally substituted C;.¢ aliphatic.

[0488] In some embodiments, each instance of RZC is independently halogen, -CN, -OH,
-O-(optionally substituted C;.3 aliphatic), or an optionally substituted C;.3 aliphatic. In some
embodiments, each instance of RZ“ is independently halogen, -OH, -O-(C1.5 aliphatic), or
Ci1.3 aliphatic, wherein each Ci.3 aliphatic is optionally substituted with 1-3 halogen. In some
embodiments, each instance of RZC is independently fluorine, chlorine, -OH, -OCHj3, -OCF3,
-CHs, -CHF2, or -CF3. In some embodiments, each instance of R%C is independently fluorine
or -OH.

[0489] In some embodiments, each instance of R%C is independently selected from the groups
depicted in the compounds in Table 1.

[0490] As defined generally above, each instance of RC is independently oxo, deuterium,
halogen, -CN, -NOa», -OR, -SR, -NR3, -S(O)2R, -S(O)2NRz2, -S(O)F, -S(O)R, -S(O)NR>,
-S(O)YNR)R, -C(O)R, -C(O)OR, -C(O)NR3, -C(O)N(R)OR, -OC(O)R, -OC(O)NRa,
-N(R)YC(O)OR, -N(R)C(O)R, -N(RYC(O)NR2, -N(RYC(NR)NR3, -N(R)S(O)2NR2,
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-N(R)S(O):R, -P(O)R>, -P(O)(R)OR, -B(OR):, or an optionally substituted group selected
from Ci¢ aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0491] In some embodiments, each instance of RXC is independently oxo,

halogen, -CN, -NO3, -OR, -SR, -NR3, -S(O):R, -S(0)2NR3, -S(O)F, -S(O)R, -S(O)NR3,
-S(O)NR)R, -C(O)R, -C(O)OR, -C(O)NR2, -C(ON(R)OR, -OC(O)R, ~-OC(O)NR2,
-N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NRz, -N(R)S(O)2NR,
-N(R)S(O)zR, -P(O)R>, -P(O)(R)OR, -B(OR);, or an optionally substituted group selected
from Ci¢ aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0492] In some embodiments, each instance of RLC is independently oxo, halogen, -CN,
-NOg, -OR, -SR, -NR3, -S(O)2R, -S(O)2NR2, -S(O),F, -S(O)R, -S(O)NR2, -S(O}NR)R,
-C(O)R, -C(O)OR, -C(O)NR2, -C(O)N(R)OR, -OC(O)R, -OC(O)NRz, -N(RYC(O)OR,
-N(R)C(O)R, -N(RYC(O)NR2, -N(RYC(NR)NR2, -N(R)S(O)2NR2, -N(R)S(O)2R, -P(O)R2,
-P(O)(R)OR, or -B(OR),. In some embodiments, each instance of RC is independently an
optionally substituted group selected from Ci.6 aliphatic, phenyl, a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring

having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0493] In some embodiments, R is oxo. In some embodiments, R is deuterium. In some
embodiments, each instance of R is independently halogen. In some embodiments, R is -
CN. In some embodiments, R'C is -NO,. In some embodiments, R'C is -OR. In some
embodiments, R¢ is -SR. In some embodiments, R:C is -NR». In some embodiments, RX¢
is -S(O)R. In some embodiments, R is -S(0);NR». In some embodiments, RC is -S(O).F.
In some embodiments, R'C is -S(O)R. In some embodiments, R is -S(O)NR2. In some
embodiments, R'C is -S(O)(NR)R. In some embodiments, R*C is -C(O)R. In some
embodiments, R is -C(O)OR. In some embodiments, R is -C(O)NR2. In some
embodiments, R is -C(O)N(R)OR. In some embodiments, R is -OC(O)R. In some
embodiments, RC is -OC(O)NR;. In some embodiments, R is -N(R)C(O)OR. In some
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embodiments, R is -N(R)C(O)R. In some embodiments, R-C is -N(R)C(O)NR,. In some
embodiments, R is -N(R)C(NR)NR». In some embodiments, R is -N(R)S(O);NR,. In
some embodiments, RC is -N(R)S(O);R. In some embodiments, R is -P(O)R,. In some

embodiments, RC is -P(O)(R)OR. In some embodiments, RC is -B(OR),.

[0494] In some embodiments, each instance of R is independently halogen, -CN, -NO»,
-OR, -SR, -NRz, -S(O)2R, -S(0)2NRz, -S(O)F, -S(O)R, -S(O)NRz, -S(OXNR)R, -C(O)R,
-C(O)OR, -C(O)NR,, -C(O)N(R)OR, -OC(O)R, -OC(O)NR3, -N(R)C(O)OR, -N(R)C(O)R,
-NR)C(O)NRz, -N(R)C(NR)NR3, -N(R)S(O):NR3, -N(R)S(O)2R, -P(O)R>3, -P(O}XR)OR,
or -B{OR)..

[0495] In some embodiments, each instance of RC is independently halogen, -CN, or -NOx.
In some embodiments, each instance of R is independently -OR, -SR, or -NR». In some
embodiments, each instance of R'C is independently -S(O):R, -S(O)2NR2, -S(O).F, -S(O)R,
-S(O)NR3, or -S(O)NR)R. In some embodiments, each instance of R is independently
-C(O)R, -C(O)OR, -C(O)NR2, or -C(O)N(R)OR. In some embodiments, each instance of
R€ is independently -OC(O)R or -OC(O)NR». In some embodiments, each instance of R™¢
is independently -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR3,
-N(R)S(0)2NR2, or -N(R)S(O):R. In some embodiments, each instance of R is
independently -P(O)R: or -P(O)(R)OR.

[0496] In some embodiments, each instance of R is independently -OR, -OC(O)R, or
-OC(O)NR:2. In some embodiments, each instance of R'C is independently -SR, -S(O):R,
-S{0)2NR2, -S(O)2F, -S(O)R, -S(O)NR3, or -S(O)}NR)R. In some embodiments, each
instance of R is independently -NR», -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NRy,
N(R)C(NR)NR3, -N(R)S(0);NR>, or -N(R)S(O)2R.

[0497] In some embodiments, each instance of RC is independently -S(O)2R, -S(O):NR>,

or -S(O)F. In some embodiments, each instance of RIC is independently -S(O)R, -S(O)NR>,
or -S(O)NR)R. In some embodiments, each instance of R'C is independently -SR, -S(O)2R,
or -S(O)R. In some embodiments, each instance of R is independently -S(O)NRy,
-S(O)NRg, or -S(O)(NR)R. In some embodiments, each instance of R is independently
-S(0):NR; or -S(O)NR». In some embodiments, each instance of R is independently

-SR, -S(O):R, -S(O)2NR3, or -S(O)R.

[0498] In some embodiments, each instance of R is independently -N(R)C(O)OR,
-N(R)C(O)R, or -N(R)C(O)NR>. In some embodiments, each instance of R is
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independently -N(R)S(O):NR: or -N(R)S(O):R. In some embodiments, each instance of R:¢
is independently -N(R)C(O)OR or -N(R)C(O)R. In some embodiments, each instance of R™C
is independently -N(R)YC(O)NR> or -N(R)S(O);NR>. In some embodiments, each instance of
R is independently -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O).R.

[0499] In some embodiments, each instance of R is independently -NR», -N(R)C(O)OR,
-N(R)C(O)R, or -N(R)C(O)NR2. In some embodiments, each instance of R-C is
independently -NR2, -N(R)C(O)OR, or -N(R)C(O)R. In some embodiments, each instance of
RIC is independently -NR», -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O)2R.

[0500] In some embodiments, each instance of R is independently an optionally substituted
Ci.¢ aliphatic. In some embodiments, each instance of R is independently an optionally
substituted phenyl. In some embodiments, each instance of R:C is independently an
optionally substituted 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur. In some embodiments, each instance of R is independently an optionally substituted
5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected

from nitrogen, oxygen, and sulfur.

[0501] In some embodiments, each instance of R is independently an optionally substituted
Ci-s aliphatic or an optionally substituted 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur. In some embodiments, each instance of R'C is independently an
optionally substituted phenyl or an optionally substituted 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0502] In some embodiments, each instance of RC is independently an optionally substituted
C1.¢ aliphatic or an optionally substituted phenyl. In some embodiments, each instance of R*¢
is independently an optionally substituted 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur, or an optionally substituted 5-6 membered monocyclic heteroaryl ring

having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0503] In some embodiments, each instance of RC is independently an optionally substituted
group selected from phenyl, a 3-7 membered saturated or partially unsaturated monocyclic

heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
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sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0504] In some embodiments, each instance of R is independently a C1.¢ aliphatic. In some
embodiments, R*C is phenyl. In some embodiments, each instance of R*C is independently a
3-7 membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, each instance of R is independently a 5-6 membered monocyclic heteroaryl

ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0505] In some embodiments, each instance of R is independently a C1.¢ aliphatic or a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, each instance of R is independently phenyl or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0506] In some embodiments, each instance of R is independently a C1.¢ aliphatic or
phenyl. In some embodiments, each instance of R is independently a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0507] In some embodiments, each instance of R is independently phenyl, a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0508] In some embodiments, each instance of R is independently selected from the groups
depicted in the compounds in Table 1.

[0509] As defined generally above, each instance of REEC

halogen, -CN, -NO», -OR, -SR, -NR3, -S(O)2R, -S(O):NR2, -S(O)F, -S(O)R, -S(O)NR2,
-S(O)YNR)R, -C(O)R, -C(O)OR, -C(O)NR2, -C(O)N(R)OR, -OC(O)R, -OC(O)NRa,
-N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(RYC(NR)NR3, -N(R)S(0O)2NRa,
-N(R)S(O):R, -P(O)R3, -P(O)(R)OR, -B(OR),, or an optionally substituted group selected

is independently oxo, deuterium,
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from Ci.¢ aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur.

[0510] In some embodiments, each instance of REEC

halogen, -CN, -NOz, -OR, -SR, -NR32, -S(O)2R, -S(O)2NR2, -S(O)F, -S(O)R, -S(O)NR2,
-S(OYNR)R, -C(O)R, -C(O)OR, -C(O)NR>, -C(O)N(R)OR, -OC(O)R, -OC(O)NR>,
-N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR>, -N(R)S(O)2NR2,
-N(R)S(O):2R, -P(O)R2, -P(O)(R)OR, or -B(OR)2. In some embodiments, each instance of
REEC is independently oxo, deuterium, halogen, -CN, -NO,, -OR, -NR>, -C(O)R, -C(O)OR,

-C(O)NR3, -OC(O)R, -N(R)C(O)R, or -N(R)S(O);R. In some embodiments, each instance of
REEC

is independently oxo, deuterium,

is independently deuterium, halogen, -CN, -OR, or -NR». In some embodiments, each
instance of RFEC is independently deuterium or halogen. In some embodiments, each instance
of REEC is independently halogen.

[0511] In some embodiments, each instance of REEC

is independently an optionally
substituted group selected from Cy_s aliphatic, phenyl, a 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-

4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0512] In some embodiments, each instance of RFEC is independently selected from the

groups depicted in the compounds in Table 1.

[0513] As defined generally above, each instance of R?'¢ is independently oxo, deuterium,
halogen, -CN, -NOz2, -OR, -SR, -NRz2, -S(O)2R, -S(O)2NR2, -S(O)2F, -S(O)R, -S(O)NR2,
-S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NR2, -C(O)N(R)OR, -OC(O)R, -OC(O)NR2,
-N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(R)C(NR)NR>, -N(R)S(O):NRo,
-N(R)S(O):R, -P(O)R2, -P(O)(R)OR, -B(OR):, or an optionally substituted group selected
from Cj¢aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0514] In some embodiments, each instance of R?'€ is independently oxo,
halogen, -CN, -NO, -OR, -SR, -NRa, -S(O):R, -S(O):NRa, -S(O)oF, -S(O)R, -S(O)NRo,
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-S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NR2, -C(OIN(R)OR, -OC(O)R, -OC(O)NR,
-N(R)C(O)OR, -N(R)C(O)R, -N(R)YC(O)NR2, -N(R)C(NR)NRz, -N(R)S(O):NR2,
-N(R)S(O):2R, -P(O)R2, -P(O)(R)OR, -B(OR)., or an optionally substituted group selected
from Cj.¢aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0515] In some embodiments, each instance of R is independently oxo, halogen, -CN,
-NOg2, -OR, -SR, -NR3, -S(O)2R, -S(O)2NR2, -S(O)2F, -S(O)R, -S(O)NR2, -S(O)(NR)R,
-C(O)R, -C(O)OR, -C(O)NR2, -C(O)N(R)OR, -OC(O)R, ~-OC(O)NRz, -N(R)C(O)OR,
-N(R)C(O)R, -N(RYC(O)NR2, -N(R)YC(NR)NR3, -N(R)S(O):NR2, -N(R)S(O)2R, -P(O)R2,
-P(O)(R)OR, or -B(OR),. In some embodiments, each instance of R9!¢ is independently an
optionally substituted group selected from Ci.6 aliphatic, phenyl, a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring

having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur,

[0516] In some embodiments, R?'C is oxo. In some embodiments, R?'C is deuterium. In
some embodiments, each instance of R?!C is independently halogen. In some embodiments,
RQ€ is -CN. In some embodiments, R?'€ is -NO,. In some embodiments, R?'C is -OR. In
some embodiments, R?€ is -SR. In some embodiments, R?!C is -NR,. In some
embodiments, R?'C is -S(O):R. In some embodiments, R?'C is -S(O),NR,. In some
embodiments, R is -S(0),F. In some embodiments, R?'C is -S(O)R. In some
embodiments, R?'C is -S(O)NR2. In some embodiments, R?!€ is -S(O)(NR)R. In some
embodiments, R?C is -C(O)R. In some embodiments, R?!€ is -C(O)OR. In some
embodiments, R?!€ is -C(O)NR,. In some embodiments, R?'C is -C(O)N(R)OR. In some
embodiments, R?!€ is -OC(O)R. In some embodiments, R is -OC(O)NR2. In some
embodiments, R?!¢ is -N(R)C(O)OR. In some embodiments, R?!C is -N(R)C(O)R. In some
embodiments, R?!¢ is -N(R)C(O)NR». In some embodiments, R?'¢ is -N(R)C(NR)NR,. In
some embodiments, R?'C is -N(R)S(O):NR:. In some embodiments, R?!¢ is -N(R)S(O):R.
In some embodiments, R2'€ is -P(O)R2. In some embodiments, R2'€ is -P(O)(R)OR. In

some embodiments, R?!€ is -B(OR)..

[0517] In some embodiments, each instance of R is independently halogen, -CN, -NO»,
-OR, -SR, -NR3, -S(O):R, -S(0);NRy, -S(O)F, -S(O)R, -S(O)NR3, -S(O)NR)R, -C(O)R,
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-C(O)OR, -C(O)NR2, -C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R,
-N(R)C(O)NR2, -N(R)C(NR)NR3z, -N(R)S(O):NR>, -N(R)S(O)2R, -P(O)R2, -P(O}R)OR,
or -B(OR),.

[0518] In some embodiments, each instance of RQ!C is independently halogen, -CN, or -NO,.
In some embodiments, each instance of R2€ is independently -OR, -SR, or -NR». In some
embodiments, each instance of R is independently -S(O)2R, -S(0O)2NR2, -S(O)2F, -S(O)R,
-S(O)NRy, or -S(O)}NR)R. In some embodiments, each instance of R2'¢ is independently
-C(O)R, -C(O)OR, -C(O)NR2, or -C(O)N(R)OR. In some embodiments, each instance of
RR!€ is independently -OC(O)R or -OC(O)NR». In some embodiments, each instance of
RQIC i independently -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NRx, -N(R)C(NR)NR2,
-N(R)S(0)2NR3, or -N(R)S(O)R. In some embodiments, each instance of R%€ is
independently -P(O)R: or -P{(O)(R)OR.

[0519] In some embodiments, each instance of R?'¢ is independently -OR, -OC(O)R, or
-OC(O)NR:2. In some embodiments, each instance of R?'€ is independently -SR, -S(O)2R,
-S{O)2NR2, -S(O)2F, -S(O)R, -S(O)NR3, or -S(O)(NR)R. In some embodiments, each
instance of R is independently -NR», -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NRz,
N(R)C(NR)NR3, -N(R)S(0);NR2, or -N(R)S(O)2R.

[0520] In some embodiments, each instance of R is independently -S(O)2R, -S(0)>NR2,
or -S(O)F. In some embodiments, each instance of R?'C is independently -S(O)R,
-S(O)NR2, or -S(O)(NR)R. In some embodiments, each instance of R2'€ is independently
-SR, -S(O):R, or -S(O)R. In some embodiments, each instance of R2'€ is independently
-S(0):NR3, -S(O)NR3, or -S(O)}NR)R. In some embodiments, each instance of R?!C is
independently -S(O):NR; or -S(O)NRz. In some embodiments, each instance of R2€ is
independently -SR, -S(O):R, -S(O)NR3, or -S(O)R.

[0521] In some embodiments, each instance of R2'¢ is independently -N(R)C(O)OR,
-N(R)C(O)R, or -N(R)C(O)NR>. In some embodiments, each instance of R?!€ is
independently -N(R)S(O):NR: or -N(R)S(O):R. In some embodiments, each instance of
R?!€ is independently -N(R)C(O)OR or -N(R)C(O)R. In some embodiments, each instance
of R®!¢ is independently -N(R)C(O)NR:z or -N(R)S(O):NR,. In some embodiments, each
instance of R2'C is independently -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O):R.

[0522] In some embodiments, each instance of R2!¢ is independently -NR2, -N(R)C(O)OR,
-N(R)C(O)R, or -N(R)C(O)NR>. In some embodiments, each instance of R?'€ is
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independently -NR2, -N(R)C(O)OR, or -N(R)C(O)R. In some embodiments, each instance of
R?'€ is independently -NR2, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O)2R.

[0523] In some embodiments, each instance of R2!€ is independently an optionally
substituted C1.¢ aliphatic. In some embodiments, each instance of R2'€ is independently an
optionally substituted phenyl. In some embodiments, each instance of R2'€ is independently
an optionally substituted 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur. In some embodiments, each instance of R?! is independently an optionally
substituted 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms independently

selected from nitrogen, oxygen, and sulfur.

[0524] In some embodiments, each instance of R2!€ is independently an optionally
substituted Ci.6 aliphatic or an optionally substituted 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur. In some embodiments, each instance of R?1¢ is
independently an optionally substituted phenyl or an optionally substituted 5-6 membered
monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur.

[0525] In some embodiments, each instance of R is independently an optionally
substituted Ci.¢ aliphatic or an optionally substituted phenyl. In some embodiments, each
instance of R is independently an optionally substituted 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur, or an optionally substituted 5-6 membered
monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur.

[0526] In some embodiments, each instance of R2!¢ is independently an optionally
substituted group selected from phenyl, a 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0527] In some embodiments, each instance of RQ!¢ is independently a C1. aliphatic. In
some embodiments, R?!C is phenyl. In some embodiments, each instance of RQIC is

independently a 3-7 membered saturated or partially unsaturated monocyclic heterocyclic
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ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur. In
some embodiments, each instance of R?!C is independently a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0528] In some embodiments, each instance of R2!¢ is independently a C1.6 aliphatic or a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, each instance of R?'€ is independently phenyl or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0529] In some embodiments, each instance of R is independently a C 1.6 aliphatic or
phenyl. In some embodiments, each instance of R is independently a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0530] In some embodiments, each instance of R?!€ is independently phenyl, a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur, or a 5-6 membered
monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur.

[0531] In some embodiments, each instance of R2'¢ is independently selected from the

groups depicted in the compounds in Table 1.

[0532] As defined generally above, each instance of RYZC is independently oxo, deuterium,
halogen, -CN, -NOa, -OR, -SR, -NRz3, -S(O)2R, -S(0):NRz, -S(O):F, -S(O)R, -S(O)NR2,
-S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NR3, -C(OIN(R)OR, -OC(O)R, -OC(O)NR2,
-NR)YC(O)OR, -N(R)C(O)R, -N(R)YC(O)NR2, -N(R)C(NR)NR3, -N(R)S(0O):NR2,
-N(R)S(O):R, -P(O)R>, -P(O)}R)OR, -B(OR)3, or an optionally substituted group selected
from Ci.¢ aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.
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[0533] In some embodiments, each instance of RY#C is independently oxo,

halogen, -CN, -NO3, -OR, -SR, -NR3, -S(O)2R, -S(0)2NR3, -S(O)F, -S(O)R, -S(O)NR3,
-S(OYNR)R, -C(O)R, -C(O)OR, -C(O)NR2, -C(ON(R)OR, -OC(O)R, -OC(O)NR2,
-N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR2, -N(RYC(NR)NRz, -N(R)S(O)2NR2,
-N(R)S(O):R, -P(O)R2, -P(O)(R)OR, -B(OR);, or an optionally substituted group selected
from Ci.¢ aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur.

[0534] In some embodiments, each instance of RY#¢

NO3, -OR, -SR, -NRa, -S(O):R, -S(0)2NRa, -S(O)2F, -S(O)R, -S(O)NRs, -S(O)(NR)R,
-C(O)R, -C(O)OR, -C(O)NRs, -C(O)N(R)OR, -OC(O)R, -OC(O)NR3, -N(R)C(O)OR,
N(R)C(O)R, -N(R)C(O)NRz, -N(R)C(NR)NR3, -N(R)S(0);NR2, -N(R)S(O):R, -P(O)R3,
-P(O)(R)OR, or -B(OR),. In some embodiments, each instance of RYZ® is independently an

is independently oxo, halogen, -CN,

optionally substituted group selected from Ci.6 aliphatic, phenyl, a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur.

RYZC RYZC

[0535] In some embodiments, is 0x0. In some embodiments, is deuterium. In

some embodiments, each instance of RY%C

RYZC jg -CN. In some embodiments, RY%C ig -NO». In some embodiments, RY4C is -OR. In
RYZC

is independently halogen. In some embodiments,
some embodiments, is -SR. In some embodiments, RY2C is -NR». In some
embodiments, RY?C is -S(O):R. In some embodiments, RY2C is -S(0)2NR>. In some
embodiments, RY2C is -S(O),F. In some embodiments, RY#€ is -S(O)R. In some
embodiments, RYC is -S(O)NR,. In some embodiments, RY2¢ is -S(O)(NR)R. In some
embodiments, RY*C is -C(O)R. In some embodiments, RY*C is -C(O)OR. In some
embodiments, RY?C is -C(O)NR2. In some embodiments, RY*¢ is -C(O)N(R)OR. In some
embodiments, RY2C is -OC(O)R. In some embodiments, RYZC is -OC(O)NR>. In some
embodiments, RY4¢ is -N(R)C(O)OR. In some embodiments, RY4¢ is -N(R)C(O)R. In some
embodiments, RYZC is -N(R)C(O)NRz. In some embodiments, RY%C is -N(R)C(NR)NRz. In
some embodiments, RY2C is -N(R)S(O):NR>. In some embodiments, RYZ® is -N(R)S(O):R.
In some embodiments, RY#C is -P(O)R2. In some embodiments, RY?* is -P(O)(R)OR. In

some embodiments, RYZC is -B(OR ).
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[0536] In some embodiments, each instance of R¥%C is independently halogen, -CN, -NO3,
-OR, -SR, -NR3, -S(O):R, -S(0)2NR3, -S(O),F, -S(O)R, -S(O)NRz, -S(O)(NR)R, -C(O)R,
-C(O)OR, -C(O)NR3, -C(O)N(R)OR, -OC(O)R, -OC(O)NRz, -N(R)C(O)OR, -N(R)C(O)R,
N(R)C(O)NRs, -N(R)C(NR)NR3, -N(R)S(O):NR2, -N(R)S(O):R, -P(O)Rz, -P(O)(R)OR,
or -B(OR);.

[0537] In some embodiments, each instance of R¥%¢ is independently halogen, -CN, or -NO».
In some embodiments, each instance of RY#* is independently -OR, -SR, or -NR». In some
embodiments, each instance of R¥2C is independently -S(O):R, -S(0):NRz, -S(O),F, -S(O)R,
-S(O)NRz, or -S(O)(NR)R. In some embodiments, each instance of RY€ is independently
-C(O)R, -C(O)OR, -C(O)NR2, or -C(O)N(R)OR. In some embodiments, each instance of
RY%¢ is independently -OC(O)R or -OC(O)NR». In some embodiments, each instance of
RYZC is independently -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NRz, -N(R)C(NR)NR3,
-N(R)S(0)2NR3, or -N(R)S(O)R. In some embodiments, each instance of RYZC is
independently -P(O)R> or -P(O}R)OR.

[0538] In some embodiments, each instance of RY*“ is independently -OR, -OC(O)R, or
-OC(O)NR;. In some embodiments, each instance of RY2C is independently -SR, -S(O)2R,
-S{O):NR3, -S(O):F, -S(O)R, -S(O)NR3, or -S(O)(NR)R. In some embodiments, each
instance of RY#C is independently -NR, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR3,
“N(R)C(NR)NR3, -N(R)S(0):NR2, or -N(R)S(O)2R.

[0539] In some embodiments, each instance of RY*C is independently -S(O)2R, -S(O)2NRz,
or -S(O)F. In some embodiments, each instance of RY#C is independently -S(O)R,
-S(O)NRz, or -S(O)(NR)R. In some embodiments, each instance of RY2¢ is independently
-SR, -S(O)2R, or -S(O)R. In some embodiments, each instance of RY4C is independently
-S(0)NR2, -S(O)NR3, or -S(O)}NR)R. In some embodiments, each instance of RY#C is
independently -S(0)NR:z or -S(O)NR2. In some embodiments, each instance of RY%C is
independently -SR, -S(O)2R, -S(O)NR», or -S(O)R.

[0540] In some embodiments, each instance of RY* is independently -N(R)C(O)OR,
N(R)C(O)R, or -N(R)C(O)NR». In some embodiments, each instance of RY% is
independently -N(R)S(O)>NR2 or -N(R)S(O):R. In some embodiments, each instance of
RY%C is independently -N(R)C(O)OR or -N(R)C(O)R. In some embodiments, each instance
of RY?C is independently -N(R)C(O)NR: or -N(R)S(0)2NRz. In some embodiments, each
instance of RY2C is independently -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O):R.
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[0541] In some embodiments, each instance of RY#* is independently -NR2, -N(R)C(O)OR,
-N(R)C(O)R, or -N(R)C(O)NR,. In some embodiments, each instance of RY** is
independently -NR2, -N(R)C(O)OR, or -N(R)C(O)R. In some embodiments, each instance of
RYZC is independently -NRa, -N(R)C(O)OR, -N(R)C(O)R, or -N(R)S(O)R.

[0542] In some embodiments, each instance of RYC is independently an optionally
substituted C1-¢ aliphatic. In some embodiments, each instance of RY#C is independently an
optionally substituted phenyl. In some embodiments, each instance of RY#* is independently
an optionally substituted 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur. In some embodiments, each instance of R¥“C is independently an optionally
substituted 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur.
[0543] In some embodiments, each instance of RY#C is independently an optionally
substituted C1.¢ aliphatic or an optionally substituted 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur. In some embodiments, each instance of RY*C is
independently an optionally substituted phenyl or an optionally substituted 5-6 membered
monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur.

[0544] In some embodiments, each instance of RY* is independently an optionally
substituted Ci_¢ aliphatic or an optionally substituted phenyl. In some embodiments, each
instance of R¥2¢ is independently an optionally substituted 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur, or an optionally substituted 5-6 membered
monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, and sulfur.

RY?C is independently an optionally

[0545] In some embodiments, each instance of
substituted group selected from phenyl, a 3-7 membered saturated or partially unsaturated

monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.
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[0546] In some embodiments, each instance of RY# is independently a C1.¢ aliphatic. In

RYZC is phenyl. In some embodiments, each instance of RY#C is

some embodiments,
independently a 3-7 membered saturated or partially unsaturated monocyclic heterocyclic
ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur. In

RYZC is independently a 5-6 membered monocyclic

some embodiments, each instance of
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and

sulfur.

[0547] In some embodiments, each instance of RY?C is independently a C1_¢ aliphatic or a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some

RY%C is independently phenyl or a 5-6 membered monocyclic

embodiments, each instance of
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and

sulfur.

[0548] In some embodiments, each instance of RY? is independently a Ci.¢ aliphatic or
phenyl. In some embodiments, each instance of RY*“ is independently a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, or a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and

sulfur.

[0549] In some embodiments, each instance of RY* is independently phenyl, a 3-7
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur, or a 5-6 membered
monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur.

[0550] In some embodiments, each instance of R¥#* is independently selected from the

groups depicted in the compounds in Table 1.

[0551] As defined generally above, each instance of R is independently hydrogen, or an
optionally substituted group selected from Ci.s aliphatic, phenyl, a 3-7 membered saturated or
partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring
having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur; or two R

groups on the same nitrogen are taken together with their intervening atoms to form a 4-7

147



WO 2021/222556 PCT/US2021/029882

membered saturated, partially unsaturated, or heteroaryl ring having 0-3 heteroatoms, in

addition to the nitrogen, independently selected from nitrogen, oxygen, and sulfur.

[0552] In some embodiments, R is hydrogen or an optionally substituted group selected from
C1.6 aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur. In some embodiments, two R
groups on the same nitrogen are taken together with their intervening atoms to form a 4-7
membered saturated, partially unsaturated, or heteroaryl ring having 0-3 heteroatoms, in

addition to the nitrogen, independently selected from nitrogen, oxygen, and sulfur.

[0553] In some embodiments, R is hydrogen. In some embodiments, R is an optionally
substituted group selected from Ci.¢ aliphatic, phenyl, a 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-
4 heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, R is hydrogen, Cy.¢ aliphatic, phenyl, a 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur, or a 5-6 membered monocyclic heteroaryl ring having 1-4

heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0554] In some embodiments, R is an optionally substituted Ci.¢ aliphatic. In some
embodiments, R is an optionally substituted phenyl. In some embodiments, R is an
optionally substituted 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur. In some embodiments, R is an optionally substituted 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur.

[0555] In some embodiments, R is an optionally substituted Ci.s aliphatic or an optionally
substituted 3-7 membered saturated or partially unsaturated monocyclic heterocyclic ring
having 1-2 heteroatoms independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, R is an optionally substituted phenyl or an optionally substituted 5-6
membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from

nitrogen, oxygen, and sulfur,

148



WO 2021/222556 PCT/US2021/029882

[0556] In some embodiments, R is an optionally substituted C1.¢ aliphatic or an optionally
substituted phenyl. In some embodiments, R is an optionally substituted 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, or an optionally substituted 5-6
membered monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from

nitrogen, oxygen, and sulfur.

[0557] In some embodiments, R is an optionally substituted group selected from phenyl, a 3-
7 membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur, and a 5-6 membered
monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur.

[0558] In some embodiments, R is a Cigaliphatic. In some embodiments, R is phenyl. In
some embodiments, R is a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen, and
sulfur. In some embodiments, R is a 5-6 membered monocyclic heteroaryl ring having 1-4

heteroatoms independently selected from nitrogen, oxygen, and sulfur.

[0559] In some embodiments, R is a Cigaliphatic or a 3-7 membered saturated or partially
unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently selected
from nitrogen, oxygen, and sulfur. In some embodiments, R is phenyl or a 5-6 membered
monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur.

[0560] In some embodiments, R is a Ci.¢ aliphatic or phenyl. In some embodiments, R is a 3-
7 membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur, or a 5-6 membered
monocyclic heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur.

[0561] In some embodiments, R is phenyl, a 3-7 membered saturated or partially unsaturated
monocyclic heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen,
oxygen, and sulfur, or a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur.

[0562] In some embodiments, two R groups on the same nitrogen are taken together with

their intervening atoms to form a 4-7 membered saturated, partially unsaturated, or heteroaryl
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ring having 1-3 heteroatoms, in addition to the nitrogen, independently selected from
nitrogen, oxygen, and sulfur. In some embodiments, two R groups on the same nitrogen are
taken together with their intervening atoms to form a 4-7 membered saturated, partially

unsaturated, or heteroaryl ring having no additional heteroatoms other than said nitrogen.

[0563] In some embodiments, two R groups on the same nitrogen are taken together with
their intervening atoms to form a 4-7 membered saturated ring having 0-3 heteroatoms, in
addition to the nitrogen, independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, two R groups on the same nitrogen are taken together with their intervening
atoms to form a 4-7 membered partially unsaturated ring having 0-3 heteroatoms, in addition
to the nitrogen, independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, two R groups on the same nitrogen are taken together with their intervening
atoms to form a 4-7 membered heteroaryl ring having 0-3 heteroatoms, in addition to the

nitrogen, independently selected from nitrogen, oxygen, and sulfur,

[0564] In some embodiments, two R groups on the same nitrogen are taken together with
their intervening atoms to form a 4-7 membered saturated ring having 1-3 heteroatoms, in
addition to the nitrogen, independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, two R groups on the same nitrogen are taken together with their intervening
atoms to form a 4-7 membered partially unsaturated ring having 1-3 heteroatoms, in addition
to the nitrogen, independently selected from nitrogen, oxygen, and sulfur. In some
embodiments, two R groups on the same nitrogen are taken together with their intervening
atoms to form a 4-7 membered heteroaryl ring having 1-3 heteroatoms, in addition to the

nitrogen, independently selected from nitrogen, oxygen, and sulfur.

[0565] In some embodiments, two R groups on the same nitrogen are taken together with
their intervening atoms to form a 4-7 membered saturated ring having no additional
heteroatoms other than said nitrogen. In some embodiments, two R groups on the same
nitrogen are taken together with their intervening atoms to form a 4-7 membered partially
unsaturated ring having no additional heteroatoms other than said nitrogen. In some
embodiments, two R groups on the same nitrogen are taken together with their intervening
atoms to form a 4-7 membered heteroaryl ring having no additional heteroatoms other than

said nitrogen.

[0566] In some embodiments, R is selected from the groups depicted in the compounds in
Table 1.
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[0567] As defined generally above, nis 0, 1, 2, 3, or 4. In some embodiments, n is 0. In
some embodiments, n is 1. In some embodiments, n is 2. In some embodiments, nis 3. In
some embodiments, n is 4. In some embodiments, n is 0 or 1. In some embodiments, n is 0,
1, or 2. In some embodiments, nis 0, 1, 2, or 3. In some embodiments, nis 1 or 2. In some
embodiments, nis 1, 2, or 3. In some embodiments, nis 1, 2, 3, or 4. In some embodiments,
nis 2 or 3. In some embodiments, n is 2, 3, or 4. In some embodiments, n is 3 or 4. In some

embodiments, n is selected from the values represented in the compounds in Table 1.

[0568] As defined generally above, pis 0, 1, 2, 3, or 4. In some embodiments, p is 0. In
some embodiments, p is 1. In some embodiments, p is 2. In some embodiments, p is 3. In
some embodiments, p is 4. In some embodiments, p is 0 or 1. In some embodiments, p is 0,
1, or 2. In some embodiments, p is 0, 1, 2, or 3. In some embodiments, pis 1 or 2. In some
embodiments, p is 1, 2, or 3. In some embodiments, p is 1, 2, 3, or 4. In some embodiments,
pis 2 or 3. In some embodiments, p is 2, 3, or 4. In some embodiments, p is 3 or 4. In some

embodiments, p is selected from the values represented in the compounds in Table 1.

[0569] As defined generally above, q is 0, 1, 2, 3, or 4. In some embodiments, ¢ is 0. In
some embodiments, q is 1. In some embodiments,  is 2. In some embodiments, q is 3. In
some embodiments, ¢ is 4. In some embodiments, ¢ is 0 or 1. In some embodiments, ¢ is 0,
1, or 2. In some embodiments, q is 0, 1, 2, or 3. In some embodiments, q is 1 or 2. In some
embodiments, qis 1, 2, or 3. In some embodiments, q is 1, 2, 3, or 4. In some embodiments,
qis 2 or 3. In some embodiments, q is 2, 3, or 4. In some embodiments, ¢ is 3 or 4. In some

embodiments, q is selected from the values represented in the compounds in Table 1.

[0570] As defined generally above, ' is 0, 1, 2, 3, or 4. In some embodiments, 1! is 0. In
some embodiments, r! is 1. In some embodiments, r! is 2. In some embodiments, r' is 3. In
some embodiments, r! is 4. In some embodiments, r' is 0 or 1. In some embodiments, r! is 0,
1, or 2. In some embodiments, ' is 0, 1, 2, or 3. In some embodiments, r! is 1 or 2. In some
embodiments, r! is 1, 2, or 3. In some embodiments, r! is 1, 2, 3, or 4. In some
embodiments, 1! is 2 or 3. In some embodiments, r! is 2, 3, or 4. In some embodiments, r! is
3 or 4. In some embodiments, r! is selected from the values represented in the compounds in

Table 1.

[0571] As defined generally above, 12 is 0, 1, 2, 3, or 4. In some embodiments, r*is 0. In
some embodiments, r* is 1. In some embodiments, 1 is 2. In some embodiments, 1% is 3. In

some embodiments, 12 is 4. In some embodiments, 1 is 0 or 1. In some embodiments, 12 is 0,
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1, or 2. In some embodiments, r*is 0, 1, 2, or 3. In some embodiments, r* is 1 or 2. In some
embodiments, 12 is 1, 2, or 3. In some embodiments, 1’ is 1, 2, 3, or 4. In some
embodiments, 1 is 2 or 3. In some embodiments, 12 is 2, 3, or 4. In some embodiments, r° is
3 or 4. In some embodiments, 1° is selected from the values represented in the compounds in
Table 1.

[0572] As defined generally above, ° is 0, 1, 2, 3, or 4. In some embodiments, 1° is 0. In
some embodiments, r° is 1. In some embodiments, r° is 2. In some embodiments, r° is 3. In
some embodiments, r° is 4. In some embodiments, r° is 0 or 1. In some embodiments, t° is 0,
1, or 2. In some embodiments, 1’ is 0, 1, 2, or 3. In some embodiments, r’ is 1 or 2. In some
embodiments, 1’ is 1, 2, or 3. In some embodiments, 1’ is 1, 2, 3, or 4. In some
embodiments, r° is 2 or 3. In some embodiments, r° is 2, 3, or 4. In some embodiments, r° is
3 or 4. In some embodiments, r* is selected from the values represented in the compounds in
Table 1.

[0573] As defined generally above, t*is 0, 1, 2, 3, or 4. In some embodiments, r*is 0. In
some embodiments, r* is 1. In some embodiments, r* is 2. In some embodiments, r* is 3. In
some embodiments, r* is 4. In some embodiments, 1* is 0 or 1. In some embodiments, r* is 0,
1, or 2. In some embodiments, r* is 0, 1, 2, or 3. In some embodiments, r* is 1 or 2. In some
embodiments, r* is 1, 2, or 3. In some embodiments, r* is 1, 2, 3, or 4. In some
embodiments, 1* is 2 or 3. In some embodiments, r* is 2, 3, or 4. In some embodiments, r* is
3 or 4. In some embodiments, r* is selected from the values represented in the compounds in

Table 1.

[0574] As defined generally above, r° is 0, 1, 2, 3, or 4. In some embodiments, 1° is 0. In
some embodiments, r° is 1. In some embodiments, 1’ is 2. In some embodiments, r is 3. In
some embodiments, 1’ is 4. In some embodiments, r° is 0 or 1. In some embodiments, 1’ is 0,
1, or 2. In some embodiments, r° is 0, 1, 2, or 3. In some embodiments, 1° is 1 or 2. In some
embodiments, 1° is 1, 2, or 3. In some embodiments, r° is 1, 2, 3, or 4. In some
embodiments, 1° is 2 or 3. In some embodiments, r° is 2, 3, or 4. In some embodiments, r° is
3 or 4. In some embodiments, 1° is selected from the values represented in the compounds in

Table 1.

[0575] As defined generally above, 1°is 0, 1, 2, 3, or 4. In some embodiments, r®is 0. In
some embodiments, 1®is 1. In some embodiments, 1° is 2. In some embodiments, 1® is 3. In

some embodiments, 1° is 4. In some embodiments, 1° is 0 or 1. In some embodiments, t° is 0,
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1, or 2. In some embodiments, r®is 0, 1, 2, or 3. In some embodiments, ° is 1 or 2. In some
embodiments, r®is 1, 2, or 3. In some embodiments, r®is 1, 2, 3, or 4. In some

embodiments, r° is 2 or 3. In some embodiments, r° is 2, 3, or 4. In some embodiments, r° is
3 or 4. In some embodiments, 1° is selected from the values represented in the compounds in

Table 1.

[0576] As defined generally above, 1’ is 0, 1, 2, 3, or 4. In some embodiments, 1’ is 0. In
some embodiments, 1’ is 1. In some embodiments, 1’ is 2. In some embodiments, 1’ is 3. In
some embodiments, 1’ is 4. In some embodiments, r’ is 0 or 1. In some embodiments, 1’ is 0,
1, or 2. In some embodiments, r’ is 0, 1, 2, or 3. In some embodiments, 1’ is 1 or 2. In some
embodiments, r’ is 1, 2, or 3. In some embodiments, r’ is 1, 2, 3, or 4. In some
embodiments, r’ is 2 or 3. In some embodiments, r’ is 2, 3, or 4. In some embodiments, 1’ is
3 or 4. In some embodiments, r’ is selected from the values represented in the compounds in

Table 1.

[0577] As defined generally above, 1*is 0, 1, 2, 3, or 4. In some embodiments, r® is 0. In
some embodiments, ¥ is 1. In some embodiments, r® is 2. In some embodiments, 1 is 3. In
some embodiments, rf is 4. In some embodiments, r° is 0 or 1. In some embodiments, r® is 0,
1, or 2. In some embodiments, ¥ is 0, 1, 2, or 3. In some embodiments, r* is 1 or 2. In some
embodiments, r¥ is 1, 2, or 3. In some embodiments, r¥is 1, 2, 3, or 4. In some
embodiments, 1 is 2 or 3. In some embodiments, r® is 2, 3, or 4. In some embodiments, 3 is
3 or 4. In some embodiments, 1 is selected from the values represented in the compounds in

Table 1.

[0578] In some embodiments, the present invention provides a compound of formula I

wherein E is -C(O)-, thereby forming a compound of formula II:

R2

R1
[
) S Q\
] NH
Y\Z/
(o]
I

or a pharmaceutically acceptable salt thereof, wherein each of Q, R!, R%, X, Y, and Z is as

defined in embodiments and classes and subclasses herein.
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[0579] In some embodiments, the present invention provides a compound of formula II

wherein Q is CH, thereby forming a compound of formula III:

RZ R1
2
é P NH
~Z
11

or a pharmaceutically acceptable salt thereof, wherein each of R!,R?% X, Y, and Z is as

defined in embodiments and classes and subclasses herein.

[0580] In some embodiments, the present invention provides a compound of formula IT

wherein Q is N, thereby forming a compound of formula I'V:

R2 R1
1
N
)|<l NH
Y~ Z/
(@]
v

or a pharmaceutically acceptable salt thereof, wherein each of R', R%, X, Y, and Z is as

defined in embodiments and classes and subclasses herein.

[0581] In some embodiments, the present invention provides a compound of formula II

wherein X, Y, or Z is CH, thereby forming a compound of formula V, VI, or VII:

R2 R1 R2 R1 R2 R1
/ / /
XA XX XX
NH u\ NH ] NH
v\zr/ Z/’ Yo L2
(o] (o) ()
A\Y VI \all

or a pharmaceutically acceptable salt thereof, wherein each of R!, R?, Q, X, Y, and Z is as

defined in embodiments and classes and subclasses herein.
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[0582] In some embodiments, the present invention provides a compound of formula I1

wherein X, Y, or Z is N, thereby forming a compound of formula VIII, IX, or X;

R2 /R1 R2 /R1 R2 /R1
N QA XX XX
] NH ] NH Ui NH
Y\Z/ N\Z/ Y\N/
(o] (o] (o]
VIII IX X

or a pharmaceutically acceptable salt thereof, wherein each of R!, R?, Q, X, Y, and Z is as

defined in embodiments and classes and subclasses herein.

[0583] In some embodiments, the present invention provides a compound of formula III

wherein X, Y, or Z is CH, thereby forming a compound of formula XI, XTI, or XIII:

Rz R1 Rz R1 Rz R‘I
~ > =
l H x|k NH 0 NH
Y Z/ Z/ Yo 2
O
X1 XII X111

or a pharmaceutically acceptable salt thereof, wherein each of R!, R%, X, Y, and Z is as

defined in embodiments and classes and subclasses herein.

[0584] In some embodiments, the present invention provides a compound of formula IIT

wherein X, Y, or Z is N, thereby forming a compound of formula XIV, XV, or XVI

R2 R’I R2 R1 R2 R1
N AN X
@ _ NH )IE' _ NH iﬁ P NH
~Z ~Z N
(@] O (@]
X1V XV XVI

or a pharmaceutically acceptable salt thereof, wherein each of R!, R%, X, Y, and Z is as

defined in embodiments and classes and subclasses herein.
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[0585] In some embodiments, the present invention provides a compound of formulas XII,
XIIIL, XV, and XVI wherein X is CH, thereby forming a compound of formula XVII, XVIII,
XIX, or XX:

Rz R1 R2 R1
N e
| NH | NH
= Yoz
z
o] 0
XVI1I XVIII
R2 R1 R2 R1
I ~ NH | D NH
N»..Z/ Y\N/
o) 0
XIX XX

or a pharmaceutically acceptable salt thereof, wherein each of R!, R2, X, Y, and Z is as

defined in embodiments and classes and subclasses herein.

[0586] In some embodiments, the present invention provides a compound of formula I
wherein E is -OC(O)-, -N(RE)C(0)-, or -C(RF),C(O)-, thereby forming a compound of
formula XXI, XXII, or XXIII, respectively:

R? R1
R2 R1 Q. '
& *,[ S
NH Y<
\ RE RE
XXI XXII XXII

or a pharmaceutically acceptable salt thereof, wherein each of Q, R!, R%, RE, X, Y, and Z is as

defined in embodiments and classes and subclasses herein.
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[0587] In some embodiments, the present invention provides a compound of formula XXI,

XXII, or XXIIH wherein Q is CH, thereby forming a compound of formula XXIV, XXV, or

XXVl respectively:
) 1 R2 R1 R2 R'l
R2 R
X"y NH X~ X" NH
XXy NH Y A N
¥ Z- N "0 ~z o)
~ o~ o RE RE RE
XXIV XXV XXVI

or a pharmaceutically acceptable salt thereof, wherein each of R!, R%, RE, X, Y, and Z is as

defined in embodiments and classes and subclasses herein.

[0588] In some embodiments, the present invention provides a compound of formula I1I, XI,
X1I, XIII, XTIV, XV, XVI, XVII, XVIII, XIX, XX, XXIV, XXV, or XXV], having the
depicted stereochemistry at Q when Q is CH, thereby forming a compound of formula
XXV, XXVIIT, XXIX, XXX, XXXI, XXXII, XXX, XXXTV, XXXV, XXXVI, XXXVII,
XXXV, XXXIX, or XXXX respectively:

XXXIV XXXV XXXV1 XXXV
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RZ2 R! 1

2 1 H R® R
R R NG X
: ’ﬁ)\/E\NH X7 X" NH
X NH Y~ 7 PN v

N o Y<_Z
2PN \E R
Z (@) O R R R
XXXVII XXXIX XXXX
or a pharmaceutically acceptable salt thereof, wherein each of R!, R?, RE, X, Y, and Z is as

defined in embodiments and classes and subclasses herein.

[0589] In some embodiments, the present invention provides a compound of formula
XXVIIIL:

XXVIII

or a pharmaceutically acceptable salt thereof, wherein each of R!, R, Y, and Z is as defined

in embodiments and classes and subclasses herein.

[0590] In some embodiments, the present invention provides a compound of formula XXXV:

R? R’
S
Ye NH
o)
XXXV

or a pharmaceutically acceptable salt thereof, wherein each of R!, R% and Y is as defined in

embodiments and classes and subclasses herein.

[0591] In some embodiments, the present invention provides a compound of formula
XXXVIL

XXXVII
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or a pharmaceutically acceptable salt thereof, wherein each of R!, R?, and Y is as defined in

embodiments and classes and subclasses herein.

[0592] In some embodiments, the present invention provides a compound of formula I, I, 111,
IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, XTIV, XV, XVI, XVII, XVIII, XIX, XX, XXI,
XXII, XXTIII, XXIV, XXV, XXVI, XXVII, XXVIII, XXIX, XXX, XXXI, XXXII, XXXIII,
XXXIV, XXXV, XXXV, XXXVII, XXXVII, XXXIX, or XXXX, wherein L is a covalent
bond, and R? is -N(R)C(0)-R?%, -N(R)-R?4, or -R?4,

[0593] In some embodiments, the present invention provides a compound of formula I, T1, I1I,
IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, XTIV, XV, XVI, XVII, XVIII, XIX, XX, XXI,
XXII, XXTII, XXIV, XXV, XXVI, XXVII, XXVIII, XXIX, XXX, XXXI, XXXII, XXXIII,
XXXIV, XXXV, XXXVI, XXXVII, XXXVIII, XXXIX, or XXXX, wherein L' is a covalent
bond, and R? is -N(R)C(0O)-R?*~. In some embodiments, the present invention provides a
compound of formula I, II, IIL, IV, V, VI, VII, VIIIL, IX, X, XI, XII, XIII, XIV, XV, XVI,
XVII, XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI, XXVII, XXVIII, XXIX,
XXX, XXXI, XXXII, XXXIIT, XXXTV, XXXV, XXXVI, XXXVII, XXXVIII, XXXIX, or
XXXX, wherein L! is a covalent bond, and R? is -N(R)-R?~. In some embodiments, the
present invention provides a compound of formula I, II, III, IV, V, VI, VII, VIII, IX, X, XI,
XII, XTIIT, XTIV, XV, XVI, XVII, XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI,
XKXVII, XXV, XXTIX, XXX, XXXI, XXXII, XXXIII, XXXIV, XXXV, XXXVI, XXXVII,
XXXVIII, XXXIX, or XXXX, wherein L' is a covalent bond, and R? is -R?2.

[0594] In some embodiments, the present invention provides a compound of formula I, II, 111,
1V, V, VI, VII, VIII, IX, X, XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX, XXI,
XXII, XXIII, XXIV, XXV, XXVI, XXVII, XXVIII, XXIX, XXX, XXXI, XXXII, XXXIII,
XXXIV, XXXV, XXXVI, XXXVII, XXXVIII, XXXIX, or XXXX, wherein L! is a covalent
bond, and R? is -N(H)C(O)-R?4, -N(H)-R?A, or -R?A. In some embodiments, the present
invention provides a compound of formula I, IT, II1, IV, V, VI, VII, VIII, IX, X, XI, XII, XIII,
X1V, XV, XVI, XVII, XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI, XXVII,
XXVIIL XXIX, XXX, XXXI, XXXII, XXXIII, XXXIV, XXXV, XXXVI, XXXVII,
XXXVII, XXXIX, or XXXX, wherein L! is a covalent bond, and R? is -N(H)C(0O)-R?A. In
some embodiments, the present invention provides a compound of formula 1, 11, HI, IV, V,
VI, VII, VIII, IX, X, XTI, XII, XIII, XTIV, XV, XVI, XVII, XVIII, XIX, XX, XXI, XXII,
XXIIT, XXIV, XXV, XXVI, XXVII, XXVIII, XXTX, XXX, XXXI, XXXII, XXXIII,
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XXXIV, XXXV, XXXVI, XXXVII, XXXVIII, XXXIX, or XXXX, wherein L! is a covalent
bond, and R? is -N(H)-R?~.

[0595] In some embodiments, the present invention provides a compound of formula I, I, 111,
IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, XTIV, XV, XVI, XVII, XVIII, XIX, XX, XXI,
XXII, XXTIII, XXIV, XXV, XXVI, XXVII, XXVIII, XXIX, XXX, XXXI, XXXII, XXXIII,
XXXIV, XXXV, XXXVI, XXXVII, XXXVII, XXXIX, or XXXX, wherein Y is C(R¥4), L!
is a covalent bond, and R? is -N(R)C(O)-R?”. In some embodiments, the present invention
provides a compound of formula I, IT, I1I, IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, X1V,
XV, XVI, XVII, XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI, XXVII, XXVIII,
XXIX, XXX, XXXI, XXXII, XXXIIT, XXXIV, XXXV, XXXVI, XXXVII, XXXVIII,
XXXIX, or XXXX, wherein Y is C(RY4), L! is a covalent bond, and R? is -N(R)-R?2. In
some embodiments, the present invention provides a compound of formula I, II, III, IV, V,
VI, VII, VIII, IX, X, XI, XII, XIII, XTIV, XV, XVI, XVII, XVIII, XIX, XX, XXI, XXII,
XXIII, XXTV, XXV, XXVI, XXVII, XXVIII, XXIX, XXX, XXXI, XXXII, XXXIII,
XXXIV, XXXV, XXXVI, XXXVII, XXXVIII, XXXIX, or XXXX, wherein Y is C(R¥4), L!

is a covalent bond, and R? is -R?#,

[0596] In some embodiments, the present invention provides a compound of formula I, II, III,
1v, V, VI, VII, VIII, IX, X, XI, XII, XIII, XTIV, XV, XVI, XVII, XVIII, XIX, XX, XXI,
XXII, XXIII, XXIV, XXV, XXVI, XXVII, XXVIII, XXIX, XXX, XXXI, XXXII, XXXIII,
XXXIV, XXXV, XXXVI, XXXVII, XXXVIII, XXXIX, or XXXX, wherein Y is C(RY%), L!
is a covalent bond, and R? is -N(H)C(0)-R?*, -N(H)-R?4, or -R?A, In some embodiments, the
present invention provides a compound of formula I, 11, II1, IV, V, VI, VII, VIII, IX, X, XI,
XII, XIII, X1V, XV, XVI, XVII, XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI,
XXVII, XXVIII, XXIX, XXX, XXXI, XXXII, XXXIII, XXXIV, XXXV, XXXVI, XXXVII,
XXXVII, XXXIX, or XXXX, wherein Y is C(RY*), L! is a covalent bond, and R?

is -N(H)C(O)-R?*”. In some embodiments, the present invention provides a compound of
formula I, 11, III, IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, XIV, XV, XVI, XVII, XVIII,
XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI, XXVII, XXVIII, XXIX, XXX, XXXI,
XXXII, XXX, XXXTV, XXXV, XXXVI, XXXVII, XXXVII, XXXIX, or XXXX,
wherein Y is C(RYA), L! is a covalent bond, and R? is -N(H)-R?A,

[0597] In some embodiments, the present invention provides a compound of formula I, II, 111,
IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX, XXI,
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XXII, XXIII, XXIV, XXV, XXVI, XXVII, XXVIII, XXIX, XXX, XXXI, XXXII, XXXIII,
XXXIV, XXXV, XXXV, XXXVIL, XXXVII, XXXIX, or XXXX, wherein Y is C(RY4).

[0598] In some embodiments, the present invention provides a compound of formula I, 11, 111,
IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, XTIV, XV, XVI, XVII, XVIII, XIX, XX, XXI,
XXII, XXTIII, XXIV, XXV, XXVI, XXVII, XXVIII, XXIX, XXX, XXXI, XXXII, XXXIII,
XXXIV, XXXV, XXXV, XXXVII, XXXVII, XXXIX, or XXXX, wherein L is a covalent
bond (i.e. R! is -R'4),

[0599] In some embodiments, the present invention provides a compound of formula I, T1, I1I,
IV, VvV, VI, VIL, VIII, IX, X, XI, XII, XIII, XTIV, XV, XVI, XVII, XVIII, XIX, XX, XXI,
XXII, XXIII, XXIV, XXV, XXVI, XXVII, XXVIII, XXIX, XXX, XXXI, XXXII, XXXIII,
XXXIV, XXXV, XXXVI, XXXVII, XXXVIII, XXXIX, or XXXX, wherein R?

is -N(R)C(0)-R?A, -N(R)-R?4, or -R?*. In some embodiments, the present invention provides
a compound of formula I, II, 11, IV, V, VI, VIL, VI, IX, X, XL, XII, XIII, XIV, XV, XV,
XVII, XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI, XXVII, XXVIII, XXIX,
XXX, XXXI, XXXII, XXXIII, XXXIV, XXXV, XXXVI, XXXVII, XXXVIII, XXXIX, or
XXXX, wherein R? is -N(R)C(O)-R?~. In some embodiments, the present invention provides
a compound of formula I, IL, ITI, IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, XIV, XV, XVI,
XVII, XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI, XXVII, XXVIII, XXIX,
XXX, XXXI, XXXII, XXXIII, XXXIV, XXXV, XXXVI, XXXVII, XXXVIII, XXXIX, or
XXXX, wherein R? is -N(R)-R?”. In some embodiments, the present invention provides a
compound of formula I, I, II1, IV, V, VI, VI, VIII, IX, X, XI, XII, XIII, XIV, XV, XVI,
XVII, XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI, XXVII, XXVIII, XXIX,
XXX, XXX, XXXII, XXXIII, XXXIV, XXXV, XXXVI, XXXVII, XXXVIII, XXXIX, or
XXXX, wherein R? is -R?A.

[0600] In some embodiments, the present invention provides a compound of formula I, T1, I1I,
IV, Vv, VI, VII, VIII, IX, X, XI, XII, XIII, XTIV, XV, XVI, XVII, XVIII, XIX, XX, XXI,
XXII, XXIII, XXTIV, XXV, XXVI, XXVII, XXVIII, XXIX, XXX, XXXI, XXXII, XXXIII,
XXXIV, XXXV, XXXVI, XXXVII, XXXVIII, XXXIX, or XXXX, wherein R?

is -N(H)C(0)-R?*%, -N(H)-R?4, or -R?~. In some embodiments, the present invention provides
a compound of formula I, II, 111, IV, V, VI, VIL, VIIL, IX, X, X1, XII, XIII, XIV, XV, XV,
XVII, XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI, XXVII, XXVIII, XXIX,
XXX, XXXI, XXXII, XXXIII, XXXIV, XXXV, XXXVI, XXXVII, XXXVIII, XXXIX, or
XXXX, wherein R? is -N(H)C(O)-R?2. In some embodiments, the present invention provides
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a compound of formula L, I1, 111, IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, XIV, XV, XVI,
XVIIL, XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI, XXVII, XXVIII, XXIX,
XXX, XXXI, XXX, XXXII, XXXIV, XXXV, XXXVI, XXXVII, XXXVII, XXXIX, or
XXXX, wherein R? is -N(H)-R?2,

[0601] In some embodiments, the present invention provides a compound of formula I, I1, 111,
IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX, XXI,
XXII, XX1III, XXIV, XXV, XXVI, XXVII, XXVIII, XXIX, XXX, XXXI, XXXII, XXXIII,
XXXIV, XXXV, XXXVI, XXXVII, XXXVIII, XXXIX, or XXXX, wherein Y is C(RY%),

[0602] Examples of compounds of the present invention include those listed in the Tables
and exemplification herein, or a pharmaceutically acceptable salt, stereoisomer, or mixture of
stereoisomers thereof. In some embodiments, the present invention comprises a compound
selected from those depicted in Table 1, below, or a pharmaceutically acceptable salt,
stereoisomer, or mixture of stereoisomers thereof. In some embodiments, the present
invention provides a compound set forth in Table 1, below, or a pharmaceutically acceptable
salt thereof. In some embodiments, the present invention provides a compound set forth in
Table 1, below,

Table 1. Representative Compounds of the Invention with Bioactivity Data.

E‘g ADP | MCF
o Structure SMILES H NMR MS | -Glo | 10A
) ICs0 | ICse
CclecceclC | 1H NMR (400 MHz,
INC(=0)c2 | DMSO-d6) 10.09 (s,
ccce(NC(=0 | 1H), 9.02 (s, 1H),
% Ye3escdecee | 7.94-8.07 (m, 2H),
c34)c12 7.52 - 7.72 (m, 4H),
N 07 "NH 0 7.32-7.46 (m, 2H), 339' B B
Q NH 7.04-7.15 (m, 1H),
6.91-7.00 (m, 2H),
© 6.62 (br s, 1H), 6.02
(s, 1H), 2.07-2.30 (m,
3 H)
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Cclcceece | 1H NMR (400 MHz,
ICINC(= | DMSO-d6) 10.37 (s, 1
FF O)c2ccee | H) 9.06 (s, 1H) 7.88 (br
F (NC(=0) | d, 8.59Hz, 1 H)7.65-
F c3cc(F)ec | 7.69 (m, 1 H) 7.61 (t,
_ O (c3)CEF)( | 758 Hz, 1 H) 7.51 (d, | 429
5 0P NH F)F)cl2 | 7.58 Hz, 1 H) 7.47 (bt 3 B
d, 8.84 Hz, 1 H) 7.33
O NH (brd, 1.26 Hz, 1 H)
7.02 - 7.08 (m, 1 H)
0 6.91 - 7.00 (m, 2H)
5.89 (brs, 1 H) 1.93 -
2.35 (m, 3H)
O=C(Ncl | 1H NMR (400 MHz,
s cecc2C(= | DMSO-d6) 10.33 (s, 1
P O)NCc12 | H) 8.53 - 8.67 (i, 2 H)
— )elesc2ee | 8.31-847 (m, 1 H) 309.
N 07 NH ceel2 8.09 (brd, 6.57 Hz, 1 17 - E
- H) 7.79 (br dd, 3.54,
2.53Hz, 1 H) 7.36 -
) 7.63 (m, 4 H) 4.43 (s, 2
H)
Cclcccee | 1H NMR (400 MHz,
s 1[C@H] | DMSO-d6) 10.10 (s, 1
P INC(=0) | H)9.04 (s, 1 H) 7.96 -
c2ccee(N | 8.14 (m, 2 H) 7.54 - 399
T 07 NH O C(=0)c3 | 7.74 (m, 4 H) 7.31 - 23 C
O “:H cscdecee | 7.53 (m, 2 H) 6.89 -
c34)c12 | 7.16 (m, 3H) 6.46 -
) 6.83 (m, 1 H) 6.04 (s, 1
H) 2.19 (brs, 2 H)
Cclcccee | 1H NMR (400 MHz,
1[C@@ i DMSO-d6) 10.10 (s, 1
s H]INC(= | H)9.04 (s, 1 H) 7.99 -
P O)c2ecec | 8.09 (m, 2 H) 7.57 -
INCE=0) { 7.69 (m, 4 H) 7.37 - 399
on 0" NH c3cscdee | 7.45 (m, 2 H) 7.07 - 23 A B
@;’H cec3dcl | 7.13 (m, 1H) 7.02 (d,
2 7.33 Hz, 1 H) 6.95 -
) 7.01 (m, 1 H) 6.53 -
6.72 (m, 1 H) 6.04 (s, 1
H) 2.05 - 2.32 (m, 3 H)
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CNC(=O | 1H NMR (400 MHz,
Yelec2C( | DMSO-d6) 10.15-
=0)NC(c | 10.31 (m, 1H), 9.11-
2c(NC(= | 9.22 (m, 1H), 8.63-8.81
5 O)c2csc3 | (m, 1H), 8.12-8.15 (m,
7 cceee23) | 1H), 8.08-8.18 (m, 2H),
o 0% NH O clclcee | 8.04-8.10 (m, 2H), 456 A A
* cclC 8.04-8.09 (m, 2H),
o O NH 7.97-8.03 (m, 1H), 7.70
T { (s, 1H), 7.33-7.49 (m,
- 2H), 6.91-7.17 (m, 5H),
5.96-6.18 (m, 1H),
2.73-3.00 (n, 4H),
2.11-2.26 (mn, 3H)
Cclceece | '"H NMR (400 MHz,
1ICINC(= | DMSO-ds) 5 10.41 (s,
s O)c2ncce | 1H), 9.43 (s, 1H), 8.77
P (NC=0) | (d,J=5.3Hz, 1H), §
c3cscdec | 8.01-8.06 (m, 1H), 7.98 | 400. |
= 07 NH cee3d)el | (brd,J=7.1 Hz, 1H), 5 | B
oY 2 7.75 (s, 1H), 7.64 (d, J %
N =53 Hz, 1H), 7.36-
o 7.45 (m, 2H), 6.98-7.16
(m, 4H), 6.09 (s, 1H),
2.26 (br s, 3H). ,
O=C(Ncl | 1H NMR (400 MHz,
cecc2C(= | DMSO0-d6) 10.13 (5, 1
/S O)NC(cl | H), 9.06 (s, 1 H), 8.16-
_ O Sholoss | 811G 1M 794G |35 g
1 0% NH - > > /- >
* 2cceccl2 i 1H),7.55-7.71 (m, 3 3
O NH H), 7.40-7.51 (m, 2 H),
3 7.12-7.26 (m, 3 H),
6.98-7.10 (m, 2 H),
5.86 (s, 1 H)
Clclecce | 'H NMR (400 MHz,
¢ICINC( | DMSO-ds) 3 10.50 (s,
=0)c2nce | 1H), 9.46 (br s, 1H),
¢(NC(=O i 8.76 (d,.J=5.3 Hz,
o )c3cscdec | 1H), 8.08-8.14 (m, 1H),
Qj)Lnn cce34)cl | 8.02-8.07 (m, 1H), 7.95 | 420.
= s— cl 2 s, 1H), 758 (d,J=53 | » B
N Il NH Hz, 1H), 7.39-7.47 (m,
% 2H), 7.29-7.33 (m, 1H),
7.24 (td, J=17.6,1.6
Hz, 1H), 7.10-7.17 (m,
1H), 6.16-6.27 (m, 1H),
5.75 (s, 1H).
O Cclccece
1CINC(= 318.
E v 0)Oc2cc 2 E
O /'j'\\"' cc(Brcl i
0~ o 2
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Cclccece : TH NMR (400 MHz,
1CINC(= i DMSO-d6) 9.94 (s,
O)c2ccee | 1H), 9.03 (s, 1H), 7.63-
(NC(=0) { 7.54 (im, 3H), 7.24-7.16
O ¢3ccecd4O | (m, 2H), 7.05 (1d, 7.3,
CCCc34) i 1.4 Hz, 1H), 6.94 (t, 7.8
- O cl2 Hz, 1H), 6.76 (dd, 8.2, | 399
= 07 NH 1.2 Hz, 1H), 6.53 (br.s, | 3 E
@ . 1H), 6.10 (dd, 7.5, 1.1
Hz, 1H), 6.05 (br. s,
) 1H), 4.14-3.99 (m, 2H),
2.30 (br. s, 3H), 2.17 (1,
59 Hz, 1H), 2.13 (1, 5.7
Hz, 1H), 1.80-1.62 (m,
2H).
Cclccecee : 1TH NMR (400 MHz,
1CINC(= | DMSO-d6) 10.32 (s,
O)c2ccce | 1H), 9.07 (s, 1H), 7.87
e F (NC(=0) | (t, 6.8 Hz, 1H), 7.68
E c3ccec(c i (dd, 7.5, 1.1 Hz, 1H),
. 3F)C(F)( | 7.61 (., 7.6 Hz, 1H),
o Q F)F)cl2 | 752(dd,7.7,08Hz, | 429 g
o 0% NH 1H), 7.35 (t, 7.8 Hz, 3
O o 1H), 7.19 (td, 7.4, 1.3
Hz, 1H), 7.13 (d, 6.9
o Hz, 1H), 7.08-6.96 (m,
2H), 6.59 (br s, 1H),
5.96 (s, 1H), 2.43-2.08
(br s, 3H).
Cclcccce | 1H NMR (400 MHz,
ICINC(= | DMSO-d6) 10.15 (s,
" O)c2ccce | 1H), 9.05 (s, 1H), 8.58
_N (NC(=0) i (d, 8.2 Hz, 1H), 8.29
c3nsc4cc i (d, 8.2 Hz, 1H), 7.80 400.
= 07 NH (3 cec34)el | (dd, 7.6, 1.2 Hz, 1H), 5 B B
O - 2 7.74-7.55 (m, 4H),
7.06-6.93 (m, 2H), 6.89
') (t, 13.3 Hz, 1H), 6.68
(brs, 1H), 6.12 (s, 1H),
2.40-2.10 (br s, 3H).
| COclcce
o]
3 O c(nl)-
N NS clecec2C 331. E
= (FO)NC( 4
O NH c12)clee
ey ceelC
8 Fclecee( | 'H NMR (400 MHz,
P C2NC(= : DMSO-ds) 6 10.61 (s,
—_ F O)c3ncce | 1H), 9.49 (s, 1H), 8.76 | 422.
= 07 NH . (NC(=0) | (d,J=5.1 Hz, 1H), 5 B
& T NH cdcscSee | 8.11-8.17 (m, 1H),
S\ cccds)c2 | 8.05-8.09 (m, 1H), 8.05
o 3)c1F (s, 1H), 7.61 (d, J=5.3
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Hz, 1H), 7.41-7.48 (m,
2H), 7.25-7.34 (m, 1H),
6.98-7.05 (m, 1H), 6.82
(brt,J=7.1 Hz, 1H),
6.11 (s, 1H).

PCT/US2021/029882

Cclceeee | IHNMR (400 MHz,
ICINC(= | DMSO-d6) 11.05 (s,
E O)c2cece i 1H), 9.08 (s, 1H), 7.71
Fi': O (NC=0) | (d, 7.3 Hz, 1H), 7.61 (t,
= 0% "NH C(FH)YF : 7.6 Hz, 1H), 7.48 (dd, 335 E
N )el2 7.8, 0.8 Hz, 1H), 7.24-
O NH 7.08 (m, 2H), 7.10-6.95
o] (m, 1H), 6.53 (br. s,
1H), 5.86 (s, 1H), 2.27
(br. s, 3H) |
Cclccece | 1H NMR (400 MHz,
1CINC(= | DMSO-d6) 9.35 (s,
O)c2ccce i 2H), 9.02 (s, 2H), 8.07
NG (NC(=0) | (d, 8.3 Hz, 2H), 7.98
_N c3nn(C)c | (p, 3.8 Hz, 2H), 7.72 ,
4deccee34 | (d, 8.6 Hz, 2H), 7.60-
E 07 NH O )el2 7.52 (m, 4H), 7.45 (dd, | 397 E
O NH 11.4, 4.0 Hz, 2H), 7.31- :
7.25 (m, 2H), 7.13-7.01
o] (m, 4H), 6.98 (t, 7.3
Hz, 2H), 6.87-6.49 (m,
2H), 6.12 (s, 2H), 4.08
(s, 6H), 2.30 (br s, 3H)
COclcee | THNMR (400 MHz,
cc1CINC | DMSO-d6) 10.00 (br s,
(=0)c2cc | 1H), 8.86 (s, 1H), 8.38
s cc(NC(= | (brs, 1H), 8.18 (dd,
P O)c3esc4 § 6.1, 3.0 Hz, 1H), 8.01-
— D cceec34) | 8.07 (m, 1H), 7.98 (s, | 415. b
= 07 NH o cl12 1H), 7.59-7.65 (m, 2H), | 4
O NH/ 7.50-7.58 (m, 1H),
7.35-7.44 (m, 2H),
(o} 7.07-7.21 (m, 1H), 6.80
(d, 8.3 Hz, 1H), 6.63-
6.76 (m, 2H), 6.15 (s,
1H), 3.20-3.50 (m, 3H)
o Cclccece
F P ICINC(=
O)c2ccce
z o (3 NCCO) oo B
O NH c3cocdce
c(F)ce34)
o} cl2
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F, Cclcecce
Q 1CINC(=

A O)c2ccee

07 "NH O (NC(=0) 5 . ¢

c3cocdce

O NH (F)cec34)
cl2

0T1

o Cclccece
F AN 1CINC(=

O)c2ceee
0% NH O (I\)TC(=O) 402. D
O NH c3nocdcc
c(F)ce34)
o) cl2

121

Fclecee(] | 'H NMR (400 MHz,
C@@H] | DMSO-des) 3 10.60 (s,
2NC(=0) | 1H), 9.49 (s, 1H), 8.77

g c3ncce(N | (d,J=35.4Hz, 1H),

7 . C(=0)c4 | 8.11-8.16 (m, 1H),

P NH Q/ cscSccee | 8.05-8.09 (m, 1H), 8.05 | 422 B

SN c45)c23) (s, 1H),7.60(d, J=54 | 4 |

T NH c1F Hz, 1H), 7.41-7.48 (m,

N 2H), 7.25-7.34 (m, 1H),
6.98-7.05 (m, 1H), 6.82

(brt,J = 7.0 Hz, 1H),

6.12 (s, 1H).

Fclecee([ { 'H NMR (400 MHz,
C@H]2N | DMSO-ds) 6 10.60 (br
C(=0)c3 s, 1H), 9.49 (s, 1H),
s ncce(NC( § 8.76 (brd, J= 5.4 Hz,
_ =O)cdesc | 1H), 8.10-8.18 (m, 1H),
F S5cceccds § 807 (brd,J=3.9 Hz, 422.
07 NH )e23)clF | 1H), 8.05 (s, 1H), 7.61 4 D
(brd,J=5.1Hz, 1H),
744 (dt, J=4.6,23
S Hz, 2H), 7.24-7.35 (m,
1H), 6.97-7.06 (m, 1H),
6.82 (brt,J = 6.8 Hz,
1H), 6.12 (s, 1H).

Cclcceee | 1H NMR (400 MHz,
LCINC(= i DMSO-d6) 13.65 (s,
O)c2ccce | 1H), 9.62 (s, 1H), 9.00
NH (NC(=0) : (s, 1H), 8.07 (d, 8.2 Hz,
_N c3n[nH]c | 1H), 7.87 (dd, 6.7, 2.2
D 4cceee34 | Hz, 1H), 7.62-7.52 (m, | 383
0”7 NH Yel2 3H), 7.44-7.37 (m, 1H), | 3 E
O " 7.28-7.20 (m, 1H),
7.02-6.96 (m, 2H),
') 6.96-6.88 (br s, 1H),
6.66 (br s, 1H), 6.15 (s,
1H), 2.30 (br s,3H)
(formate salt)

(441

€71

Yol
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[2H]C1( i 1H NMR (400 MHz,

s NC(=O)c | DMSO-d6) 10.09 (s,

P 2ccce(N | 1H), 9.01 (s, 1H), 8.03-

C(=0)c3 | 7.95 (m, 2H), 7.66-7.51 | 400.

cscdecee | (m, 4H), 7.43-732 (m, | 4 A B

O ® c34)c12) | 2H), 7.07 (td, 7.4, 1.4
clceeecl | Hz, 1H), 7.02-6.88 (m,

S C 2H), 6.55 (br s, 1H),

2.16 (brs, 3H).

s Ccleccece
F P 1CINC(=

O)c2cece
0% ™NH O (I\?C(=O) 417. B B
O NH c3cscdec
c(F)ec34)
o) cl2

ST
Q
z

o

)

971

Nen Cclecece

O ICINC(=
= i
s NH O)c2cece 367. . E
= O NH (Nc3ccde 4

ccecdnn3

Cclccece 3
A 1CINC(=
Ao Y O)c2ccce 8L
(N¢3ne(C 4
O NH Jc4eceee
4n3)cl2
Cclcceee | 1TH NMR (400 MHz,
1CINC(= | DMSO-d6) 10.12-
O)c2ce(B | 10.35 (m, 1H), 9.13-
s DecNC( | 9.35 (m, 1H), 7.96-8.08
P =0)c3csc | (m, 2H), 7.80-7.87 (im,
O 4cccec34 | 1H), 7.71-7.78 (m, 1H),
07 NH )el2 7.56-7.68 (m, 1H), 477 A A
O " 7.32-7.49 (m, 2H),
o 7.05-7.14 (m, 1H),
0 6.88-7.05 (m, 2H),
6.44-6.82 (m, 1H),
5.91-6.11 (m, 1H),
1.82-2.38 (m, 3H)

Ccleceece | THNMR (400 MHz,
H 1CINC(= i DMSO-d6) 11.91 (s,

N O)c2ccec | 1H), 10.54 (s, 1H), 9.10
o (NC(=0) | (s, 1H). 7.69 (dd, 7.5,
. Q c3ce(=0) | 1.1 Hz, 1H),7.62(t, 7.6 | 410 E

[nH]c4cc | Hz, 1H), 7.55-7.46 (m,
O NH cee34)cl | 2H), 7.30 (d, 7.7 Hz,

2 1H), 7.27- 7.15 (m,
° 3H), 7.12-7.02 (m, 2H),

8T1

6C1

0€-1
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1H), 5.63 (d, 2.0 Hz,
1H), 2.33 (br. s, 3H).
s OCI(NC(
P =0)c2nce
— c(NC(=0 438.
& 0”7 "NHpg F )e3cscdec 5 E
d T F cce3d)cl
SN 2)clceec(
O F)c1F
Clclccee | '"HNMR (400 MHz,
c1[C@H] | DMSO-de) 5 10.50 (s,
INC(=0) i 1H), 9.46 (br s, 1H),
c2ncce(N § 8.76 (d,J =53 Hz,
a Q C(=0)c3 | 1H), 8.08-8.14 (m, 1H),
— QYU\NH Y cscdecce | 8.02-8.07 (m, 1H), 7.95 | 4200. b
& R c34)cl2 | (s, 1H),7.58(d,J=53 | 5
N I NH Hz, 1H), 7.39-7.47 (m, %
) 2H), 7.29-7.33 (m, 1H),
724 d,J=7.6,1.6
Hz, 1H), 7.10-7.17 (m,
1H), 6.16-6.27 (m, 1H),
5.75 (s, 1H).
Clclcece | 'TH NMR (400 MHz,
cl[C@@ | DMSO-ds) 5 10.50 (s,
HJINC(= i 1H), 9.46 (br s, 1H),
O)c2ncee | 8.76 (d,J = 5.3 Hz, :
2 (NC(=0) i 1H), 8.08-8.14 (m, 1H),
— QE)LNH o c3cscdec | 8.02-8.07 (m, 1H), 7.95 | 420, B B
& s— A s cce3d)el | (s, 1H), 7.58 (A, J=53 | 4
N I NH 2 Hz, 1H), 7.39-7.47 (m,
% 2H), 7.29-7.33 (m, 1H),
724 (td,J=76,1.6
Hz, 1H), 7.10-7.17 (m,
1H), 6.16-6.27 (m, 1H),
5.75 (s, 1H).
Cclcceee | 1H NMR (400 MHz,
1CINC(= : DMSO-d6) 9.70-9.85
O)c2ce(N | (m, 1H), 8.68-8.80 (m,
8 Yee(NC(= | 1H), 8.42-8.56 (m, 1H),
4 O)c3csc4 | 7.93-8.08 (m, 2H), 7.55
3 0P NH O ceeee34) i (s, 1H), 7.31-7.45 (m, 414 A B
£ cl2 2H), 6.87-7.11 (m, 3H),
O NH 6.73-6.85 (m, 2H),
HN 6.56-6.73 (m, 1H),
5.76-5.90 (m, 1H),
5.38-5.61 (m, 2H),
2.03-2.24 (m, 2H)
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s COclccc
(NC(E=0)
— O c2cse3ce 429
& 0 "NH cce23)c2 4 A B
’ e S
O)cl2)cl
o © cceeelC

Ccleccee {| 1TH NMR (400 MHz,
1CINC(= { DMSO-d6) 10.20 (s,
O)c2ccce | 1H), 9.02 (s, 1H), 7.85
(NCF=O) { (brd, 8.34 Hz, 1H),
c3cscde( | 7.76 (s, 1H), 7.64-7.67

o
Q)\NH O F)ceee34 | (m, 1H), 7.60 (t, 7.45
F ) )el2 Hz, 1H), 7.53-7.57 (m, | 417 g

[
& S O N 1H), 7.43 (dt, 5.43, 303
8.02 Hz, 1H), 7.30 (dd, %

o 7.83,10.10 Hz, 1H),

7.05-7.10 (m, 1H),
6.94-7.01 (m, 2H),
6.55-6.67 (m, 1H), 6.00
(s, 1H)

Cclceece | IHNMR (400 MHz,
1[C@H] : DMSO-d6) 10.20 (s,
INC(=0) | 1H), 9.02 (s, 1H), 7.85
c2ccce(N | (brd, 8.34 Hz, 1H),
CEO)e3 | 7.76 (s, 1H), 7.63-7.68

o
Qj)\NH Q cscde(Fye | (m, 1H), 7.59-7.62 (m,
F / \ cee34)cl i 1H), 7.51-7.57 (m, 1H), | 417- g

)
! S Sabs
3 N 2 743 (dt, 5.43,8.02Hz, | 25
1H), 7.28-7.34 (m, 1H),
o 7.04-7.11 (m, 1H),

6.93-7.02 (m, 2H),
6.55-6.66 (m, 1H), 6.00
(s, 1H), 2.07-2.25 (m,

Cclececee | THNMR (400 MHz,
1[C@@ i DMSO-d6) 10.20 (s,
H]INC(= i 1H), 9.02 (s, 1H), 7.85
O)c2ccee | (brd, 834 Hz, 1H),

o (NC(=0) | 7.76 (s, 1H), 7.63-7.68
Q]/\LNH O c3cscde( | (m, 1H), 7.59-7.62 (m, 417
a E s ] - F)ccee34 | 1H), 7.51-7.57 (m, 1H), : B B
& O NH )el2 743 (dt, 5.43,8.02 Hz, | 23
1H), 7.28-7.34 (m, 1H),
° 7.04-7.11 (m, 1H),

6.93-7.02 (m, 2H),
6.55-6.66 (m, 1H), 6.00
(s, 1H), 2.07-2.25 (m,
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CNclce2 | 1H NMR (400 MHz,
C(=O)N | DMSO-d6) 9.76-9.94
C(c2c(N | (m, 1H), 8.71-8.85 (m,
s C(=0)c2 | 1H), 8.39-8.52 (m, 1H),
P csc3cecee | 7.93-8.08 (m, 2H),
c23)cl)e | 7.52-7.66 (m, 1H),
§ 0”7 NH O lccceelC | 7.26-7.46 (m, 3H), 428 A B
6.90-7.16 (m, 4H),
N O N 6.59-6.85 (m, 4H),
H ) 6.00-6.18 (m, 2H),
5.77-5.90 (m, 1H),
2.70-2.85 (m, 3H),
2.03-2.29 (m, 3H)
Ccleccee | 1TH NMR (400 MHz,
1CINC(= | DMSO-d6) 9.98-10.14
O)c2ce(N | (m, 1H), 8.68-8.84 (m,
e F Yoo(NC(= | 1H), 8.44-8.59 (m, 1H),
- F O)c3ce(F | 7.75-7.93 (m, 1H),
Yee(e3)C( | 7.36-7.51 (m, 1H), g
= O F)F)F)cl | 7.22-7.36 (m, 1H), 444 A B
3 07 "NH 2 6.98-7.08 (m, 1H), ;
O " 6.85-6.97 (m, 1H),
HaN 6.68-6.85 (m, 2H),
0 6.43-6.68 (m, 2H),
5.62-5.79 (m, 1H),
5.42-5.60 (m, 1H),
2.01-2.26 (m, 3H)
Ccleceece | IHNMR (400 MHz,
° ICINC(= | DMSO-d6) 9.07 (s,
_N O)c2cece i 1H), 7.86 (d, 8.8 Hz,
— O (NC(=0) : 2H), 7.77-7.67 (m, 2H), | 384.
& 07 NH c3nocdec | 7.63 (d, 4.3 Hz, 2H), 3 E
O NH ccc3d)el | 7.49(t, 7.8 Hz, 1H),
2 7.03-6.84 (m, 3H), 6.61
) (brs, 1H), 6.05 (s, 1H),
2.42-1.87 (m, 3H).
COclcee | 1H NMR (400 MHz,
2sce(C(= | DMSO-d6) 10.08 (s,
O)Nc3cc | 1H), 9.04 (s, 1H), 7.89
N s ccd4C(=0 | (d, 8.9 Hz, 1H), 7.78
° P YNC(c34) | (d, 2.5 Hz, 1H), 7.66
- c3cceee3 : (dd, 7.1, 1.5 Hz, 1H)., 429
& 07 NH C)c2cl | 7.62 (s, 1H), 7.60 (d, 3 D

7.2 Hz, 1H), 7.57 (dd,
7.7, 1.5 Hz, 1H), 7.12-
7.03 (m, 2H), 7.03-6.90
(m, 2H), 6.61 (s, 1H),
6.03 (s, 1H), 3.79 (s,

3H), 2.18 (br s, 3H).

171




172

WO 2021/222556 PCT/US2021/029882
Ccelccece | 1H NMR (400 MHz,
1CINC(= i DMSO-d6) 8.95 (s,
O)c2ccee | 1H), 8.37 (s, 1H), 7.68
Q_) (NC(=0) | (d, 8.0 Hz, 1H), 7.60-
. N3CCcdc | 7.50 (m, 2H), 7.47-7.35
cecc3d)e | (m, 1H), 7.19-7.06 (m, | 384,
z P O 12 3H), 7.02 (d, 7.3 Hz, 3 A B
O " 1H), 6.95 (t, 7.1 Hz,
1H), 6.88 (td, 7.4, 1.0
) Hz, 1H), 6.54 (s, 1H),
5.88 (s, 1H), 3.68-3.50
(m, 1H), 3.01-2.80 (m,
3H), 2.07 (s, 3H).
Ccleccee | 1TH NMR (400 MHz,
1CINC(= | DMSO-d6) 10.63 (s,
O)c2cece i 1H), 8.87 (s, 1H), 7.52
(NC(=0) i (dd, 7.4, 1.2 Hz, 1H),
N o N3CC(= | 7.47 (t, 7.5 Hz, 1H),
@ Y O)Ncdec | 7.32 (dd, 7.6, 1.0 Hz,
N cee34)cl | 1H), 7.19-7.06 (m, 3H), | 411 |
E 0P NH O 2 7.01-6.94 (m, 1H), 690 i 4 | E
(dd, 8.0, 1.4 Hz, 1H),
O NH 6.60 (t, 7.8 Hz, 1H),
Y 5.91 (s, 1H), 5.84 (d,
7.3 Hz, 1H), 4.30 (d,
16.3 Hz, 1H), 3.75 (t,
12.4 Hz, 1H), 2.42-2.10
(m, 3H)
Cclceece | 1TH NMR (400 MHz,
1CINC(= | DMSO-d6) 8.96 (s,
O)c2ccce | 1H), 8.31 (s, 1H), 7.71
(NC(=0) i (d, 8.1 Hz, 1H), 7.56-
W N3CC(C) | 7.51 (m, 2H), 7.50-7.44
N (C)cdeee i (m, 1H), 7.19-7.07 (m,
T oA i O cc34)c12 | 3H), 7.03 (d, 7.4 Hz, 422- D D
» 1H), 6.99-6.89 (m, 2H),
O NH 6.56 (br. s, 1H), 5.93 (s,
1H), 3.36 (d, 9.9 Hz,
© 1H), 2.78 (d, 9.8 Hz,
1H), 2.19 (br. s, 3H),
1.17 (s, 3H), 1.13 (s,
3H).
N=N o Ccelecece
A 1CINC(=
O)c2ceec
g 07 NH O ch(zo) 400 . B D
O NH c3cscden
ccc34)el
o) 2
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NN Cclcccce
SN Nf ICINC(=
—_ O)c2ceec 417.
:ﬁ 0% "NH O (NC(=0) > E
O NH c3cncdcee
¢(Chcn3
) 4)c12
= N=N Cclecccee
I N A ICINC(=
—_ O)c2ccce 417.
& o {2 (NC(=0) 2 P
g] NH c3cnndce
c(Chce34
o} )cl2
Cclecene | '"HNMR (400 MHz,
1ICINC(= | DMSO-ds) 5 10.13 (s,
O)c2cece | 1H), 9.03 (s, 1H), 8.18
8 NC(=0) | (dd,J=47, 14Hz,
4 N c3cscdec | 1H), 8.11-8.16 (m, 1H),
T o nb N cce34)cl | 8.01-8.07 (m, 1H), 7.89 | 400 = o
e 2 (s, 1H), 7.78-7.85 (m, 4
NH 3H), 7.60-7.65 (m, 1H),
{ 7.51-7.59 (m, 2H), 7.13
(dd,J=7.7, 4.7 Hz,
1H), 6.18 (s, 1H), 2.17-
2.26 (m, 3H)
Cclecceee | ITHNMR (400 MHz,
ICINC(= | DMSO-d6) 9.6-9.9 (m,
O)c2ce(N i 1H), 8.7-8.9 (m, 1H),
8 Icc(NC(= | 8.4-8.6 (m, 1H), 8.2-8.3
N O)c3nsc4 | (m, 1H), 7.6-7.8 (m,
a 0P NH O cccec34) | 1H), 7.5-7.6 (m, 1H), 415 A A
) cl2 7.1-7.2 (m, 1H), 6.9-7.0
O NH (m, 3H), 6.7-6.8 (m,
HN { 1H), 6.5-6.7 (m, 1H),
5.8-6.0 (m, 1H), 5.4-5.6
(m, 2H), 2.1-2.4 (m,
3H)
Cclccece | 1TH NMR (400 MHz,
1CINC(= | DMSO-d6) 9.8-9.9 (m,
s O)c2ce(N | 1H), 8.8-9.0 (m, 1H),
p C3COC3 i 7.9-8.1 (m, 2H), 7.6-7.7
D O Yec(NC(= | (m, 1H), 7.3-7.5 (m,
o O)c3csc4 | 2H), 6.9-7.1 (m, 2H), 470 A A
= O NH cceee34) | 6.7-6.9 (m, 2H), 6.5-6.7
HN cl2 (m, 2H), 5.8-5.9 (m,
o 1H), 4.8-5.0 (n, 2H),
- 4.6-4.7 (m, 1H), 4.4-4.5
(m, 1H), 3.9-4.3 (m,
2H), 2.1-2.3 (m, 3H)
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CC(=0) | 1HNMR (400 MHz,
Nclee2C | DMSO-d6) 10.2-10.4
(=O)NC( | (m, 1H), 10.0-10.2 (i,
s c2c(NC( | 1H), 8.9-9.1 (m, 1H),
Z =0)c2csc | 8.0-8.1 (m, 1H), 7.9-8.0
— 0P NH O 3cceeec23 | (m, 1H), 7.8-7.9 (m,
n yelelece | 1H), 7.5-7.7 m, 2H), | 456 = A A
O NH cclC 7.3-7.5 (m, 1H), 6.9-7.2
HN (m, 1H), 6.5-6.8 (m,
Ao o 1H), 5.9-6.0 (m, 1H),
2.3-2.4 (m, 1H), 2.1-2.2
(m, 1H), 2.1-2.1 (m,
1H), 2.1-2.2 (m, 6H)
CC(C)Nc | 1H NMR (400 MHz,
lcc2C(= i DMSO-d6) 9.8-9.9 (m,
3 O)NC(c2 | 1H), 8.7-8.8 (m, 1H),
O c(NC(=O | 8.2-8.4 (m, 1H), 7.9-8.1 g
E 0% NH )e2ese3ee | (m, 3H), 7.6-7.8 (m, 456 | A A
A cee23)el) | 3H), 7.3-7.5 (m, 2H), §
O NH cleeceel | 6.9-7.2 (m, 2H), 6.5-6.7
i”,\ Y C (m, 1H), 5.7-6.0 (m,
2H), 2.1-2.3 (m, 3H),
1.0-1.2 (m, 6H)
Cclccecee | 1TH NMR (400 MHz,
e F 1CINC(= | DMSO-d6) 10.0-10.1
- F O)c2ce(B | (m, 1H), 8.6-8.8 (m,
ee(NC( i 1H), 7.7-7.9 (m, 1H),
= O =O)c3ce( | 7.4-7.5 (m, 1H),7.2-73 | 507 | B B
A 0™ "NH F)ee(c3) | (m, 1H), 6.9-7.1 (m,
O " C(F)(F)F | 3H), 6.8-6.8 (m, 1H),
Br )12 6.7-6.8 (m, 1H), 6.5-6.6
0 (m, 1H), 5.6-5.8 (m,
1H), 1.8-2.3 (m, 3H)
Cclececee | 1TH NMR (400 MHz,
1CINC(= | DMSO-d6) 8.92 (s,
O)c2ccee | 1H), 8.57 (s, 1H), 7.52-
(NC(=0) | 7.41 (m, 2H), 7.41-7.32
@(j N3CCCc | (m, 1H), 7.22-6.99 (m,
N 4cccec34 | 4H), 6.86 (td, 7.4, 1.2
- P NH O Y12 Hz, 1H), 6.78 (t, 7.7 3970 p
o Hz, 1H), 6.47 (br s, 9
O NH 1H), 6.32 (d, 8.0 Hz,
S 1H), 5.90 (s, 1H), 3.44-
3.35 (m, 1H), 3.15-3.06
(m, 1H), 2.67-2.49 (m,
2H), 2.40-2.07 (brs,
3H), 1.74-1.47 (n, 2H).
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Cclcecece i TH NMR (400 MHz,
ICINC(= i DMSO-d6) 10.2-10.5

P - O)c2ce(N | (m, 1H), 8.8-9.1 (m,
F S(C)(=0) | 1H), 8.3-8.5 (m, 1H),
X?/ O =0)ce(N | 7.7-7.9 (m, 1H), 7.4-7.5

C(=0)c3 | (m, 1H), 7.3-7.4 (m, 522 B
cc(F)ce(c | 1H), 7.2-7.3 (m, 1H),
O NH 3)CE)F) | 7.0-7.1 (m, 1H), 6.9-7.0
\ F)c12 (m, 2H), 6.6-6.7 (m,
o=y=° 2H), 5.7-5.9 (m, 1H),
2.8-3.1 (m, 3H), 2.1-2.3
(m, 3H)

Clclecen i 'H NMR (400 MHz,

c1CINC( i DMSO-ds) 6 10.14 (s,
=0)c2cce i 1H), 9.08 (s, 1H), 8.28
c¢(NC(E=O i (dd,J=1.52,4.55 Hz,

9¢1
o]
4
I

8 )c3cscdee | 1H), 8.17-8.24 (m, 1H),
N cce34)cl | 7.98-8.06 (m, 2H), 7.72
o P ~ni Nee 2 (dd,J=139,821Hz, | 420 p
3 c 1H), 7.60-7.66 (m, 1H), | 3 |
NH 7.56 (t.J = 7.58 Hz,

1H), 7.47 (dd, J = 1.01,
7.58 Hz, 1H), 7.38-7.44
(m, 2H), 7.25 (dd, J =
4.55,8.08 Hz, 1H),
6.30-6.57 (m, 1H).

n

Cclecece
1CINC(=
O)c2ceec
. (NC(=0) B

c3cocdc(

Q
P
NH
F)ce(F)ee
O N 34)c12

8¢-1

F. O F Cclccecce
T \?/ 1CINC(=
O)c2ccce 427.
0% “NH D (NC(=0) 4 D
O NH c¢3ce(Fee
(OCH

Cclccece | TH NMR (400 MHz,
ICINC(= i DMSO-d6) 8.93 (d, 3.3

e F H O)c2ccce i Hz, 1H), 8.56 (s, 1H),
A N:I (NC(E=0) | 8.47 (s, 1H), 7.52-7.45
N3CCNC i (m, 2H), 7.32-7.24 (m,

651

P (CHCE | 1H), 7.21-7.11 (m, 2H), | 418 g
o~ NH (F)F)cl2 | 7.07-6.97 (m, 1H), 647 | 2
@ NH (brs, 1H), 5.89 (s, 1H),
3.72-3.59 (m, 1H), 3.53
° (d, 10.8 Hz, 1H), 3.20-
3.40 (m., 2 H), 2.85-

09-1
4
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(m, 1H), 2.62-2.52 (m,
1H), 2.40-2.25 (m, 3H).
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19-1

91

Cclceece
1CINC(=
O)c2cecc
NCEO)
c3cendee
cce34)cl
2

Cclceccce
1CINC(=
O)c2ccce
(N)cl2

1H NMR (400 MHz,
DMSO-d6) 9.24 (s,
1H), 8.97 (s, 1H), 8.36
(dt, 6.9, 1.1 Hz, 1H),
8.04 (d, 9.1 Hz, 1H),
7.68 (dd, 6.2, 2.7 Hz,
1H), 7.56 (s, 1H), 7.58-
7.53 (m, 1H), 7.45 (d,
3.0 Hz, 1H), 7.05-7.00
(m, 2H), 6.99-6.96 (m,
1H), 6.92 (td, 7.4, 1.4
Hz, 1H), 6.89 (d, 3.1
Hz, 1H), 6.77 (td, 6.8,
1.3 Hz, 1H), 6.61 (brs,
1H), 6.15 (s, 1H), 2.22

1H NMR (400 MHz,
DMSO-d6) 8.79 (s,
1H), 7.23 (t, 7.6 Hz,
1H), 7.21-7.19 (m, 2H),
7.09 (dt, 8.5, 4.3 Hz,
1H), 6.96 (dd, 7.4, 0.8
Hz, 1H), 6.79 (dd, 7.9,
0.8 Hz, 1H), 6.78 (br s,
1H), 5.68 (s, 1H), 4.62
(s, 2H), 2.35 (br s, 3H).

382.

€91

Cclceece
1CINC(=
O)c2ceec
NCE=0O)
c¢3cscden
cnc34)cl
2

1H NMR (400 MHz,
DMSO-d6) 10.53 (s,
1H), 9.63 (s, 1H), 9.19
(s, 1H), 9.13 (s, 1H),
8.91 (s, 1H), 8.25 (d,
5.8 Hz, 1H), 7.76-7.58
(m, 2H), 7.13 (d, 7.5
Hz, 1H), 7.04 (t, 7.5
Hz, 1H), 6.90 (t, 7.2
Hz, 1H), 6.54 (br s,
1H), 6.12 (s, 1H), 2.49-
2.24 (br s, 3H).

400.
46

F9-1

Cclccece
1-
nl[nH]c(
=0)c2cce
c(N)cl2

1H NMR (400 MHz,
CDCI3) 8.03 (s, 1H),
7.43-7.37 (m, 1H),
7.36-7.33 (m, 1H), 7.29
(d, 3.5 Hz, 2H), 7.21
(dd, 7.9, 0.7 Hz, 1H),
6.96 (t, 7.5 Hz, 1H),
6.62 (dd, 7.4, 0.7 Hz,
1H), 2.19 (s, 3H).

239.
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Cclecece | TH NMR (400 MHz,
1[C@H] | DMSO-d6) 10.0-10.1
. F INC(=0) | (m, 1H), 8.7-8.9 (m,
- F c2cc(N)c | 1H), 8.3-8.6 (m, 1H),
c¢(NC(E=O0 | 7.7-8.0 (m, 2H), 7.2-7.5
7 O Ye3ee(F)e | (m, 2H), 7.0-7.1 (m, 444 . D
h 07 "hH c(€3)C(F) | 1H), 6.9-7.0 (m, 1H),
O o (F)F)cl2 | 6.81 (s, 1H), 6.72 (brs,
HaN 1H), 6.6-6.7 (m, 1H),
o 5.6-5.7 (m, 1H), 5.4-5.6
(m, 1H), 2.1-2.3 (m,
3H)
Cclcceee | 1H NMR (400 MHz,
1I[C@@ | DMSO-d6) 10.0-10.1
e F H]INC(= | (m, 1H), 8.7-8.9 (m,
> F O)c2cc(N | 1H), 8.3-8.6 (m, 11,
Yoo(NC(= | 7.7-8.0 (m, 2H), 7.2-7.5
= @\ O)c3ce(F | (m, 2H), 7.0-7.1 (m, 444 . A
& 07 NH % Yee(€3)C( | 1H), 6.9-7.0 (m, 1H),
/@‘;’H F)(F)F)cl | 6.81 (s, 1H), 6.72 (br s,
HaN 2 1H), 6.6-6.7 (m, 1H),
0 5.6-5.7 (m, 1H), 5.4-5.6
(m, 1H), 2.1-2.3 (m,
3H)
Cclcccece | 1H NMR (400 MHz,
1CINC(= | DMSO-d6) 10.22 (s,
O)c2cece | 1H), 9.05 (s, 1H), 7.87
(NC(=0) | (d, 8.1 Hz, 1H), 7.64 (t,
/S c3cscdec | 7.4 Hz, 1H), 7.60 (d,
cc(F)e34) | 7.4 Hz, 1H), 7.54 (d,
= " P Q c12 74Hz, 1H), 744 d. | Y7 p
A 8.0, 4.8 Hz, 1H), 7.23 2
O NH dd, 9.3, 6.3 Hz, 2H),
{ 7.18 (t, 6.0 Hz,1H),
7.08 (t, 7.5 Hz, 1H),
6.70 (br s, 1H), 6.65 (br
s, 1H), 6.00 (s, 1H),
2.22 (br s, 3H).
Cclccecee | 1TH NMR (400 MHz,
1- DMSO-d6) 11.01 (s,
nl[nHlc( i 1H), 9.70 (s, 1H), 8.23-
s =0)c2cce | 8.12 (m, 1H), 8.02-7.93
4 ¢(NC(=0 | (m, 1H), 7.70 (dd, 8.0,
T - Q Ye3escdee | 0.9 Hz,1H), 7.59 (s, 400.
% N cce34)el | 1H), 7.44-7.34 (m, 2H), | 2
C[‘{NH 2 731(d, 7.1 Hz, 1H),
$ 7.18-7.11 (m, 2H),
7.09-7.04 (m, 1H),
7.03-6.93 (m, 2H), 2.06
(s, 3H).
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Cclecece | TH NMR (400 MHz,
c 1CINC(= | DMSO-d6) 9.43 (s,

{ O)c2ccee | 1H), 8.98 (s, 1H), 8.24
(NC(=0) | (d, 6.9 Hz, 1H), 8.14

c3ce(Chn | (d, 8.9 Hz, 1H), 7.64- | 416. 1 g

deceee34 | 7.54 (m, 3H), 7.15(dd, | 2

691
O,
Z
X

O . Yel2 9.0, 6.6 Hz, 1H), 7.05-
6.89 (m, 5H), 6.60 (br
° s, 1H), 6.11 (s, 1H),
2.20 (br s, 3H).

FC(F)(F) { 1H NMR(400 MHz,
Oclecccee | CD3CN)8.75(d, 5.3
1CINC(= { Hz, 1H), 8.53 (s, 1H),

]
P O)c2ncee | 8.27-8.21 (m, 1H),
— E (NCFO) | 7.99-7.93 (m, 1H), 7.72 | 470. |
2 07 NH AF c3cscdce | (d, 5.4 Hz, 1H),7.66(, | » @ D
SN\ F cee34)cl | 1H), 7.50-7.42 (m, 3H), f
N7 2 7.38-7.32 (m, 1H),
o 7.27-7.18 (m, 2H), 7.15
(td, 7.6, 1.2 Hz, 1H),
6.11 (s, 1H).

Fclece(F | 1H NMR (400 MHz,
Ye(e)C1 | CD3CN) 8.76 (dd, 5.2,

S . NC(=0)c | 0.5 Hz, 1H), 8.70 (s,
Z 2ncce(N | 1H), 8.29-8.26 (m, 1H), i
o o NH C(=0)c3 | 7.99-7.96 (m, 1H), 7.81 | 422. .
et N F cscdeece | (s, 1H), 7.64 (d, 5.3 Hz, 2
| ] n c34)cl2 i 1H), 7.51-7.45 (m, 3H),
N 7.01-6.96 (m, 2H),
6.85-6.79 (m, 1H), 6.09
(s, 1H).

Cclcceee {| TH NMR (400 MHz,
l[C@ i DMSO-d6) 10.15 (s,

s H]INC(= i 1H), 9.05 (s, 1H), 8.58
N O)c2ccce | (d, 8.2 Hz, 1H), 8.29
— (NC(=0) | (d, 8.2 Hz, 1H), 7.80 400.
3 07 NH c3nscdec | (dd, 7.6, 1.2 Hz, 1H), 5 A
@:‘\:ﬁﬁ coc34)cl | 7.74-7.55 (m, 4H),
2 7.06-6.93 (m, 2H), 6.89
o (t, 13.3 Hz, 1H), 6.68

(brs, 1H), 6.12 (s, 1H),
2.40-2.10 (br s, 3H).

Ccleceece | THNMR (400 MHz,
1[C@H] : DMSO-d6) 10.15 (s,
INC(=0) { 1H), 9.05 (s, 1H), 8.58
c2ccec(N | (d, 8.2 Hz, 1H), 8.29
C(=0)e3 i (d, 8.2 Hz, 1H), 7.80 400.
nscdccee | (dd, 7.6, 1.2 Hz, 1H), ) C
c34)cl12 7.74~7.55 (m, 4H),
7.06-6.93 (m, 2H), 6.89
(t, 13.3 Hz, 1H), 6.68
(brs, 1H), 6.12 (s, 1H),
2.40-2.10 (br s, 3H).

€L1
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Cclcecce | 1H NMR (400 MHz,
1ICINC(= | DMSO-d6) 10.27 (s,
O)c2ccee | 1H), 9.29 (d, 0.7 Hz,
(NC(=0) | 1H), 9.04 (s, 1H), 8.46
=N g c¢3cscdec | (d, 5.6 Hz, 1H), 8.10
Ny A nee34)cl | (dd, 5.6, 1.0 Hz, 1H),
- O 2 7.85 (s, 1H), 7.68 (dd, | 400.
I 0”7 NH 7.4,1.2 Hz, 1H), 7.62 3 D
O N (t, 7.5 Hz, 1H), 7.54
(dd, 7.7, 1.2 Hz, 1H),
) 7.07-7.00 (m, 1H), 6.95
(dt, 11.5, 5.2 Hz, 2H),
6.62 (br s, 1H), 6.01 (s,
1H), 2.06 (m,
3H)+89% pure by LC |
CNC(=0 i 1H NMR (400 MHz,
Yelcc2C( | DMSO-d6) & 10.24 (s,
=0)N[C | 1H) 9.17 (s, 1H) 8.76
s @@H](c | (q, J=4.21 Hz, 1H) 8.15
P 2c(NC(= ! (d, J=1.52 Hz, 1H) 8.06 3
. O O)c2csc3 | -8.10 (m, 2H) 8.01 - | 456, |
3 07 "NH - cceee23) | 8.05 (m, 1H) 7.71 (s, ;D
O N cleclcce | 1H) 7.36 - 7.48 (m, 2H)
© cclC 7.08 - 7.13 (m, 1H)
_NH o 6.96 - 7.05 (m, 2H)
6.08 (s, 1H) 2.84 (4,
J=4.55 Hz, 3H) 1.99 -
2.34 (m, 2H)
CNC(=0 | 1H NMR (400 MHz,
)elee2C( | DMSO-d6) 6 10.24 (s,
=0)N[C | 1H) 9.17 (s, 1H) 8.76
s @H](c2c | (q, J=4.21 Hz, 1H) 8.15
2 (NC(=0) | (d, J=1.52 Hz, 1H) 8.06
c2csc3cc | -8.10 (m, 2H) 8.01 - 456.
; 07 "NH Q\ cce23)cl) | 8.05 (m, 1H) 7.71 (s, 1 A A
NH clceececl | 1H) 7.36 - 7.48 (m, 2H)
‘\/Gj‘( C 7.08 - 7.13 (m, 1H)
~NH ° 6.96 - 7.05 (m, 2H)
6.08 (s, 1H) 2.84 (d,
J=4.55 Hz, 3H) 1.99 -
2.34 (m, 2H)
CNclee( | 1H NMR(400 MHz,
Nc2esc3e i DMSO-d6) 8.35 (s,
cece23)e | 1H), 8.15 (s, 1H), 7.93-
O c2C(NC( | 7.85 (m, 1H), 7.82-7.76
— H =O)c12)c | (m, 1H), 7.37-7.29 (m, | 400.
3 sg O NH leceeelC | 2HD), 7.19 (s, 1H), 7.16- | 3
7.07 (m, 3H), 6.97 (d,
N, O 7.0 Hz, 1H), 6.51 (q,
5.1 Hz, 1H), 6.17 (4,
1.5 Hz, 1H), 6.02 (s,
1H), 5.64 (s, 1H), 2.74
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(d, 5.1 Hz, 3H), 2.33 (s,
3H).

COclcece | TH NMR (400 MHz,
¢2scc(C( : DMSO-d6) 9.96 (s,
=0)Nc3c : 1H), 9.04 (s, 1H), 7.66-
cecdC(= | 7.58 (m, 2H), 7.55

/S O)NC(c3 | (ddd, 5.2, 4.5, 1.1 Hz,
_ —0 O Hc3ccee | 2H), 7.36 (t, 8.0 Hz, 429
2 07 "NH c3C)cl2 | 1H), 7.28-7.18 (m, 2H), | 3 E
O " 7.10 (t, 7.1 Hz, 1H),
6.94 (d, 7.6 Hz, 1H),
) 6.67 (s, 1H), 6.44 (s,

1H), 6.04 (s, 1H), 3.81
(s, 3H), 2.41-2.00 (m,

T

COclecc | IH NMR (400 MHz,
2c(csc2c i DMSO-d6) 10.04 (s,
o/ DCEO) | 1H), 9.03 (s, 1H), 7.92
Nclceee? i (d, 89 Hz, 1H), 7.65

3 CCON (. 6522Hz 1H), |
o D C(cl12)l i 7.61(d, 7.7 Hz, 1H), )
° 07 NH cececlC | 7.57 (n,2H), 7.48 (s, 3
1H), 7.09 (td, 7.4, 1.3
O NH Hz, 1H), 6.98 (m, 3H),
O 6.60 (br s, 1H), 6.03 (s,
1H), 3.82 (s, 3H), 2.34-
1.92 (m, 3H).
Cclccecee i TH NMR (400 MHz,
ICL(C)N i DMSO-d6) 8.96 (s,
s C(E=0)c2 i 1H), 8.88 (s, 1H), 8.11-
P ccce(NC( | 8.05 (m, 1H), 8.05-7.99
—_ =0)c3csc | (m, 1H), 7.73 (dd, 7.8, | 413.
& 0 "NH O 4cccee34 | 0.7 Hz, 1H), 7.71-7.65 3 E
O . )12 (m, 3H), 7.58 (t, 7.6
Hz, 1H), 7.43-7.37 (m,
o 2H), 7.12-7.05 (m, 2H),

7.05-7.00 (m, 1H), 1.98
(s, 3H), 1.63 (s, 3H).

Cclecece | ITHNMR (400 MHz,

ICINC(= | DMSO-d6) 10.20 (s,

F O)c2cece | 1H), 9.05 (s, 1H), 8.28

o (NC(=0) i (s, 1H), 7.68 (dd, 7.5,

P c3cocd4c( | 1.1 Hz, 1H), 7.62 (t, 7.6

O F)ee(Cl)e | Hz, 1H), 7.57 (dd, 10.6, | 435 A

NH c34)c12 | 1.9 Hz, 1H), 7.49 (m, 2

O - 2H), 7.04 (d, 7.5, 1.3

Hz, 1H), 6.94 (dd, 12.8,

) 6.9 Hz, 2H), 6.60 (br s,

1H), 5.96 (s, 1H), 2.16

Cl
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CNIC(c2 | 1HNMR (400 MHz,
c(ccec2N | DMSO-d6) 10.18 (s,
C(=0)c2 | 1H), 10.10 (s, 0.62H),
csc3ccee | 8.31-8.16 (m, 0.65H),
¢23)Cl= | 8.13-7.97 (m, 13.1, 7.0,
O)clecee | 2.5 Hz, 3H), 7.78 (s,
clC 0.64 H), 7.76 (s, 1H),
7.68 (td, 7.2, 0.9 Hz,
. 1.78H), 7.64-7.55 (m, | 413,
& 1.8H), 7.51 (d, 7.0 Hz, 3 E
0.67H), 7.49-7.35 (m,
5H), 7.21-6.94 (m, 5H),
6.83 (t, 7.5 Hz, 0.65 H),
6.29 (dd, 7.7, 1.2 Hz,
1H), 6.00 (s, 1H), 5.78
(s, 0.65H), 2.77 (s,
1.84H), 2.74 (s, 3H),
2.32 (s, 3H), 1.39 (s,
1.87H)
Fecleee(C | 'H NMR (400 MHz,
s De(e1)Cl | DMSO-ds) 5 10.38 (br
N E NC(=0)c i s, 1H), 9.12 (br s, 1H),
— O 2ccee(N i 8.63 (d,J=8.08 Hz, 438, |
& 0% NH - C(=0)c3 | 1H), 8.30 (d, J = 8.34 3 A A
O w nscdccee | Hz, 1H), 7.53-7.82 (m, 3
c34)c12 | 6H), 7.16-7.31 (m, 1H),
o 6.92-7.06 (m, 1H),
6.07-6.29 (m, 1H).
Fclccee( § 'TH NMR (400 MHz,
s F)c1CIN | DMSO-ds) 5 10.49 (s,
N C(=0)c2 | 1H), 9.01 (s, 1H), 8.64
- F O ccce(NC( i (d,/=8.1 Hz, 1H), 8.30 | 4272,
& 07 NH F =O)c3nsc | (d, J =83 Hz, 1H), 3 D
O " 4ccccc34 | 7.50-7.76 (m, SH), 7.18
Yel2 (tt, J =8.3, 6.6 Hz, 1H),
o 6.78 (brt,J =7.8 Hz,
2H), 6.21 (s, 1H).
Cnlnce( | 'HNMR (400 MHz,
8 C2NC(= | DMSO-de) 5 10.45 (s,
N N O)c3ceec | 1H), 9.08 (s, 1H), 8.61
o o A F (NC(=0) | (d,J=8.1 Hz, 1H), 418- D
n & F cdnscSce | 8.16-8.39 (m, 1H),
NH cood5)c2 | 7.47-7.81 (m, 5H), 7.01
{ 3)c1C(F) | (s, 1H), 6.07 (s, 1H),
(F)F 3.69 (d, J =0.8 Hz, 3H).
Q Cclceece i THNMR (400 MHz,
HN F ICINC(= i DMSO-d6) 12.48 (br s,
X O)c2ccce | 1H), 9.85 (s, 1H), 9.00
T O (NCE=0) | (s, 1H), 7.50-7.70 (m, | /8 g
& 07 NH c3c[nHlc | 2H), 7.26-7.47 (m, 3H), | 28
O N (=0)c(F) | 6.88-7.14 (m, 3H), 6.53
c3)cl2 | (brd,3.90 Hz, 1H),
o]
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5.84 (br s, 1H), 1.86-
2.35 (m, 3H)

PCT/US2021/029882

L81

Cclceece
1CINC(=
O)c2ec(C
NCE=0)
OCO)(C
YO)ce(NC
(=0)c3cs
cdceccce3
Hcl2

528

88-1

Cclcecce
1CINC(=
O)c2ee(C
N)ec(NC

(=0O)c3cs

cdcecee3

Hcl2

428 |

681

06-1

ClCa@
H|(NC(=
0)OCO)
(O)CO)xclc
c2C(=0)
NC(c2¢(
NC(E=0)¢
2csc3cce
cc23)cl)e
lcececlC

NC(c2¢(
NC(=0)c
2csc3cce
cc23)cl)e
lcececlC

442

542

1671

Cclccece
1[C@H]
INC(=0)
c2cc(N)ec
c(NC(=0
)c3nsc4e
ccec34)c
12

1H NMR (400 MHz,
DMSO0-d6) 9.6-9.9 (m,
1H), 8.7-8.9 (m, 1H),
8.4-8.6 (m, 1H), 8.2-8.3
(m, 1H), 7.6-7.8 (m,
1H), 7.5-7.6 (m, 1H),
7.1-7.2 (m, 1H), 6.9-7.0
(m, 3H), 6.7-6.8 (m,
1H), 6.5-6.7 (m, 1H),
5.8-6.0 (m, 1H), 5.4-5.6
(m, 2H), 2.1-2.4 (m,

3H)

415

182
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Cclecece | TH NMR (400 MHz,
1[C@@ : DMSO-d6) 9.6-9.9 (m,
H]INC(= | 1H), 8.7-8.9 (m, 1H),

s 0)c2cc(N | 8.4-8.6 (m, 1H), 8.2-8.3
N Yee(NC(= | (m, 1H), 7.6-7.8 (m,
E 07 NH O)c3nsc4 § 1H), 7.5-7.6 (m, 1H), 415 A A
~ fbs cceec34) | 7.1-7.2 (m, 1H), 6.9-7.0
/@:‘?NH cl2 (m, 3H), 6.7-6.8 (m,
HoN § 1H), 6.5-6.7 (m, 1H),

5.8-6.0 (m, 1H), 5.4-5.6
(m, 2H), 2.1-2.4 (m,

3H)
Clclee(N | 'H NMR (400 MHz,
2 C(=0)c2 | DMSO-de) 5 10.53 (s,
{ nsc3ccee | 1H), 9.65 (s, 1H), 8.67 |
o 07 NH ¢23)c2C( | (d, 1H), 8.32 (d, 1H), 42565- A
“w Py a NC(=O)c | 7.98 (s, 1H), 7.69 (t, z
o L NH 2nl)clec | 1H), 7.62 (t, 1H), 7.33
o NN ceelCl | (d, 1H), 7.22 (t, 1H),

S SOOI SO /L5430 % = ) [SUIN VNS U S
Clclccee | 'HNMR (400 MHz,
c¢1CINC( i DMSO-ds) 6 13.20 (br
—O)c2ne( | s, 1H), 10.48 (s, 1H),
co(NC(= | 9.46 (s, 1H), 8.69 (d, J
O)c3nscd | = 8.1 Hz, 1H), 8.41 (br
cccec34) s, 1H), 8.33 (d,J=8.1 487.
c12)- Hz, 1H), 8.10 (br s, 3 B
clen[nH] § 1H), 8.07 (s, 1H), 7.60-
cl 7.73 (m, 3H), 7.30 (d, J
=78 Hz, 1H), 7.15-
7.21 (m, 1H), 7.09-7.14
(m, 1H), 6.29 ppm (br
s, 1H).

CCICN( | 1H NMR (400 MHz,
C(=O)N¢ | DMSO-d6) 8.92 (s,
2ccee3C( | 1H), 8.39 (s, 1H), 8.33
—O)NC(c | (s, 1H), 8.27 (s, 1H),
23)c2ccc | 7.70 (d, 8.1 Hz, 1H),
cc2C)c2c | 7.62 (m, 1H), 7.53-7.48
ccecl2 | (m, 2H), 7.46-7.32 (m,

Q_f 2H), 7.22 (t, 7.4 Hz,
1H), 7.15-7.03 (m, 3H),

N
6.99 (d, 7.4 Hz, 1H), | 398.
e O 6.96-6.84 (m, 2H), 6.79 | 3 B

O . @, 8.7 Hz, 1), 6.54 (br
s, 1H), 6.25 (t, 12.4 Hz,
o 1H), 6.17 (s, 0.24H),
5.87 (s, 1H), 3.79 (4,
9.8 Hz, 1H), 3.74 (s,
1H), 3.66 (s, 1H), 3.22-
3.01 (m, 2H), 2.04 (s,
3H), 1.33 (d, 6.8 Hz,
1H), 1.18 (d, 6.2 Hz,

r6 1

£671

183



WO 2021/222556 PCT/US2021/029882

2H), 1.07 (d, 6.7 Hz,
1H).
Cclccecee {| 1TH NMR (400 MHz,
1CINC(= | DMSO-d6) 8.97 (s,
O)c2ccec : 1H), 8.49 (s, 1H), 7.60-
(NC(=0) | 7.51 (m, 2H), 7.43 (dd,
’Q_) N3CCe4c | 11.1, 2.1 Hz, 1H), 7.39
F N ce(Fee3 | (dd, 7.1, 1.7 Hz, 1H),
4)c12 7.13 (ddd, 7.4, 6.7, 3.5 | 402
2 PN C ] Hz, 2H), 7.02 (d, 7.4 5 B
0 - Hz, 1H), 6.95 (t, 7.3
Hz, 1H), 6.69 (ddd, 9.2,
o 8.3,2.5 Hz, 1H), 6.57
(brs, 1H), 5.86 (s, 1H),
3.83-3.55 (m, 1H),
3.01-2.78 (m, 3H), 2.15
(m, 3H)
Cclcccee | 1TH NMR (400 MHz,
- 1[C@H] i DMSO-d6) 10.08 (s,
INC(=0) i 1H), 8.98 (s, 1H), 8.18
F Q c2ccce(N i (s, 1H), 7.61 (d, 7.6 Hz,
_ 7 C(=0)c3 | 1H), 7.55 (t, 7.6 Hz, 417, |
& P NH O cocdc(F) | 1H), 7.45 (d, 7.6 Hz, 3  E
s cc(F)ec3 | 1H), 7.37 (t, 7.6 Hz, i
O NH 4)c12 1H), 7.25 (d, 7.6 Hz,
{ 1H), 6.99-6.87 (m, 3H),
5.90 (s, 1H), 2.10 (s,
3H)
Cclecece | 1H NMR (400 MHz,
- 1[C@@  DMSO-d6) 10.08 (s,
H]INC(= | 1H), 8.98 (s, 1H), 8.18
E Q O)c2ccee § (s, 1H), 7.61 (d, 7.6 Hz,
— 7 (NC(=0) | 1H), 7.55 (t, 7.6 Hz, 417.
o P NH c3cocde( | 1H), 7.45 (d, 7.6 Hz, 3 B
s Fyoc(F)ee | 1H), 7.37 (t, 7.6 Hz,
@\/;NH 34)c12 1H), 7.25 (d, 7.6 Hz,
3 1H), 6.99 - 6.87 (m,
3H), 5.90 (s, 1H), 2.10
(s, 3H)
Fclecee( | 'TH NMR (400 MHz,
g CDhclCl | DMSO-ds) 5 10.25-
7 O NC(=0)c | 10.42 (m, 1H), 8.82-
T N . 2ccce(N | 9.15 (m, 1H), 8.22-8.71 | 438 =
3 C(=0)c3 | (m,2H), 747773 (m, | 2
O NH nscdccce | 4H), 6.77-7.24 (m, 3H),
\ c34)cl2 | 6.25-6.42 (m, 1H),
3.97-4.18 (m, 1H).
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Cclecece | TH NMR (400 MHz,
1CINC(= | CD3CN) 8.27 (brs,
O)c2cc(C | 1H), 8.23-8.14 (m, 1H),
% =C)cc(N | 8.00-7.91 (m, 1H),
P C(=0)c3 | 7.83-7.76 (m, 2H),
— O cscdecee | 7.49-7.40 (m, 2H), 7.34 | 425
= 07 NH c34)c12 | (s, 1H), 7.28 (s, 1H), 3 A C
= O - 7.16 (m, 1H), 7.05 (m,
~ 2H), 6.91 (dd, 17.6,
b 11.0 Hz, 1H), 6.04 (s,
1H), 5.97 (d, 17.6 Hz,
1H), 5.41 (d, 10.9 Hz,
1H), 2.18 (s, 3H).
Clelence | 1H NMR (400 MHz,
c1CINC( i DMSO-d6) 10.23 (s,
=0)c2cce | 1H), 9.13 (s, 1H), 8.40
s c(NC(=0 | (s, 1H), 8.24 (d, 4.9 Hz, ,
7 =N )c3csc4ee | 1H), 8.18-8.13 (m, 1H),
o NN cee34)cl | 8.04-7.99 (m, 1H), 797 | 420- . p
= ol 2 (s, 1H), 7.67 (dd, 7.5, 2
NH 1.2 Hz, 1H), 7.61 (t, 7.6
§ Hz, 1H), 7.49 (dd, 7.7,
1.1 Hz, 1H), 7.42-7.37
(m, 2H), 6.86 (br s,
1H), 6.09 (s, 1H). ‘
Fcleee(C | 1H NMR (400 MHz,
2NC(=0) | DMSO-d6) 10.19 (s,
s - c3ccece(N | 1H), 9.06 (s, 1H), 8.36
P C(=0)c4 i (s, 1H), 8.12-8.06 (m,
bt O cscSccee | 1H), 8.03-7.98 (m, 1H), | 437.
= 0% NH o c45)c23) | 7.96 (s, 1H), 7.66-7.55 | o A
e 0 - o(Chcl i (m,2H), 7.49 (dd, 7.8,
1.0 Hz, 1H), 7.42-7.34
S (m, 2H), 7.22 (dd, 8.9,
2.7 Hz, 1H), 6.97 (s,
1H), 6.11 (s, 1H).
Nelceee2 | 1H NMR (400 MHz,
cln(Cclc | DMSO-d6) 10.57 (s,
cceeDn | 1H), 7.26-7.14 (m, 3H),
- NH, r@ H]c2=0 | 7.14-7.09 (m, 2H), 6.85 | 240
=2 N (dd, 7.9, 0.9 Hz, 1H), 2 E
< 6.77 (t, 7.6 Hz, 1H),
o 6.61 (d, 7.5 Hz, 1H),
5.32 (s, 2H), 5.16 (s,
2H).
F Cclccece | TH NMR (400 MHz,
LCINC(= | DMSO-d6) 8.94 (s,
F O)c2ccce | 1H), 8.58 (s, 1H), 7.54
- B ) (NC=0) | dd,7.5,15Hz 1H), [ ¥0 g
£ 07 NH N3CCede | 7.51 (t, 7.4 Hz, 1H), 3
O NH 3cc(F)ec | 7.34(dd, 7.4, 1.5 Hze,
4F)cl2 | 1H),7.27(d,10.5,1.8

Hz, 1H), 7.10 (td, 8.3,

185



WO 2021/222556 PCT/US2021/029882

4.1 Hz, 1H), 7.01 (d,
7.3 Hz, 1H), 6.93 (t, 7.8
Hz, 1H), 6.70 (td, 9.5,
2.2 Hz, 1H), 6.61-6.38
(m, 1H), 5.80 (s, 1H),
3.75-3.62 (m, 1H),
2.97-2.78 (m, 3H),
2.34-1.80 (m, 3H).
s Cclccece
F _N ICINC(=
i O)c2ccce
= 0% NH O (NC(=0) 418 B
e O NH c3nscdce
c(F)ce34)
o] cl2 \
Cclc(F)e | 'H NMR (400 MHz,
ccclCIN { DMSO-ds) 6 10.17 (s,
s C(=0)c2 | 1H), 9.07 (s, 1H), 8.56
N ccce(NC( § (brd,J=8.1 Hz, 1H), ;
— O F =0)c3nsc | 8.29 (d,J =8.3 Hz, IH), | 418. |
~ 0% NH 4cccec34 | 7.78 (brd, J=7.3 Hz, 3 B
< O w )el2 1H), 7.50-7.70 (m, 4H), f
6.76-7.01 (m, 2H),
o 6.30-6.65 (m, 1H),
6.02-6.25 (m, 1H),
1.67-2.42 (m, 3H).
CCOclnc i 1H NMR (400 MHz,
]\ c(cclFHC i DMSO0-d6) 10.10 (s,
o (=O)Nc1 | 1H), 9.02 (s, 1H), 7.96
N F ceec2C(= | (s, 1H), 7.45-7.70 (m,
- L~ O)NC(c1 | 4H), 7.03-7.10 (m, 1H), | 406.
= O 2)cleece | 6.91-7.02 (m, 2H), 39 E
= 0™ "nH clC 6.47-6.67 (m, 1H), 5.89
O NH (brs, 1H), 4.42 (q,
6.91 Hz, 2H), 1.98-2.31
o (m, 3H), 1.34 (t, 7.08
Hz, 3H)
Cnlce(en i 'H NMR (400 MHz,
D- DMSO-ds) 8 10.44 (s,
clee(NC( i 1H), 9.46 (br s, 1H),
=0)c2nsc | 8.68 (brd,./J=8.1 Hz,
3cceec23 | 1H), 8.40 (s, 1H), 8.33
b )C2C(NC i (brd,J=8.5 Hz, 1H), 501.
= (=0)c2nl | 8.04 (d,J=7.3 Hz, 4 B
*® Yeleceee | 2H), 7.35-7.75 (m, 3H),
1C1 7.31 (brd,J= 7.8 Hz,
1H), 7.19 (brt,J = 8.3
Hz, 1H), 7.08-7.15 (i,
1H), 6.30 (br s, 1H),
3.94 (s, 3H).
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CC(C)Oc | 1H NMR (400 MHz,
Ince(ccl { DMSO-d6) 10.09 (s,
)\ F)C(=0) | 1H), 9.02 (s, 1H), 7.95
] Nclceee2 i (s, 1H), 7.63-7.68 (m,
e i CEON i 1H), 7.59 (t, 7.57 Hz,
it L~ C(cl2)cl : 1H), 7.46-7.55 (m, 2H), | 420.
= O cececlC | 7.03-7.10 (m, 1H), 45 E
° 07 "NH 6.90-7.02 (m, 2H),
O - 6.45-6.68 (m, 1H), 5.89
(brs, 1H), 5.34 (td,
o 6.13, 12.39 Hz, 1H),
1.94-2.28 (m, 3H), 1.33
(d, 6.10 Hz, 6H)
Ccleccee | 1TH NMR (400 MHz,
1CINC(= | DMSO-d6) 8.93 (s,
O)c2cece | 1H), 8.48 (s, 1H), 7.63
C,,Q—) (NC(=0) | (d, 1.5 Hz, 1H), 7.55-
N N3CCcdc | 7.47 (m, 2H), 7.35 (dd,
o) oPnH O ce(Choc3 | 7.2, 1.7 Hz, 1H), 7.14- | 418 g
= 4)c12 7.06 (m, 2H), 6.98 (d, 30
0 NH 7.4 Hz, 1H), 6.95-6.86
$ (m, 2H), 6.60 (br s,
1H), 5.82 (s, 1H), 3.71-
3.56 (m, 1H), 2.96-2.76
(m, 3H), 2.11 (s, 3H). ‘
CCO)C i 1H NMR (400 MHz,
Oclnce(c | DMSO-d6) 10.10 (s,
\f cIF)C(= i 1H),9.02 (s, 1H), 7.96
o O)Nclce | (s, 1H), 7.62-7.67 (m,
NS F cc2C(=0 i 1H), 7.47-7.62 (m, 3H),
o = YNC(c12) | 7.04-7.12 (m, 1H), B4 g
= - O clecceel | 6.89-7.02 (m, 2H), 45
C 6.42-6.68 (m, 1H), 5.89
O NH (brs, 1H), 4.16 @,
6.83 Hz, 2H), 1.93-2.29
o (m, 4H), 0.97 (d, 6.59
Hz, 6H)
Cclcecee | 1H NMR (400 MHz,
- 1CINC(= | DMSO-d6) 10.25 (s,
E O)c2ccce | 1H), 9.04 (s, 1H), 7.64~-
F (NC(=0) | 7.69 (m, 1H), 7.55-7.62
i \g‘\ c3cc(F)ce : (m, 2H), 7.52 (d, 7.57 411.
= 07 NH O (c3)C(F) | Hz, 1H), 7.39 (s, 1H), 39 D
» F)c12 7.15-7.26 (m, 1H),
G] NH 6.86-7.10 (m, 4H), 6.59
S (br d, 7.08 Hz, 1H),
5.91 (br s, 1H), 3.31 (s,
1H), 1.94-2.35 (m, 3H)
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Cnlcc(en | 'H NMR (400 MHz,
1)- DMSO-ds) 6 10.43 (br
clece(NC( | s, 1H), 945 (brs, 1H),
=0)c2nsc | 8.67 (brd,J=5.9 Hz,
3cceec23 (i 1H), 8.39 (s, 1H), 8.32
)e2[C@ i (brd,J=8.1Hz, 1H),
o @H](NC | 8.04 (d,J=11.5Hz, 0L 4
o (=0)c2nl | 2H), 7.66-7.74 (m, 1H), | 3
deleceee | 7.62 (brd,J= 7.1 Hz,
1C1 1H), 7.31 (brd,J =78
Hz, 1H), 7.16-7.23 (m,
1H), 7.13 (br t,J = 7.1
Hz, 1H), 6.29 (br s,
1H), 3.94 (s, 3H).
Cnlcc(en | 'H NMR (400 MHz,
- DMSO-ds) & 10.44 (br
clcc(NC( | s, 1H), 9.46 (br s, 1H),
=0)c2nsc | 8.68 (brd,.J= 7.6 Hz,
3ccecc23 | 1H), 8.39 (s, 1H), 8.32
)e2[C@H | (brd,J =83 Hz, 1H), i
- J(NC(=O i 8.04 (d,J=9.0 Hz, 0L
N Ye2nl)el | 2H),7.66-7.74 (m, 1H), | 4
cceeclCl | 7.57-7.66 (m, 1H), 7.31
(brd,J =78 Hz, 1H),
7.16-7.23 (n, 1H), 7.13
(brt,J=7.3Hz, 1H),
6.30 (br s, 1H), 3.94 (s,
3H).
Cclceece | 1TH NMR (400 MHz,
ICINC(= | CDCI3) 8.46 (brs,
O)c2cc(c | 1H), 8.26 (br s, 1H),
c(NC(E=O | 7.88 (s, 1H), 7.86 (d,
i )c3csc4ee | 1.4 Hz, 1H), 7.76 (s, 479,
= cce34)cl | 1H), 7.49-7.40 (m, 3H), | ¢ A
o 2)- 7.36 (d, 7.3 Hz, 1H),
clenn(C) | 7.24-7.21 (m, 1H), 6.85
cl (s. 1H), 6.35 (s, 1H),
5.87 (s, 1H), 3.97 (s,
3H), 1.55 (s, 3H)
Cclcceee | 1TH NMR (400 MHz,
1ICINC(= | DMSO-d6) 10.37 (s,
O)c2cc(c | 1H), 9.38 (s, 1H), 8.61
s ¢(NC(=0 | (d, 8.2 Hz, 1H), 8.31
N )e3nscde | (d, 8.2 Hz, 1H), 8.22
- Q ceec3d)e | (d, 1.4 Hz, 1H), 8.11 425
= 07 NH 12)C#N | (d, 1.3 Hz, 1H), 7.73- 5 A
a O " 7.64 (m, 1H), 7.63-7.57
B (m, 1H), 7.02-6.95 (m,
NZ ) 2H), 6.91 (t, 7.0 Hz,
1H), 6.63 (br s, 1H),
6.23 (s, 1H), 2.27 (br s,
3H).
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Cclecece | TH NMR (400 MHz,

1- DMSO-d6) 11.71-
nl[nH]c( i 11.31 (m, 1H), 9.89 (s,
=0)c2ccc | 1H), 8.57-8.50 (m, 1H),
c(NC(=O | 8.24 (dt, 8.3, 0.8 Hz,

8 )e3nscde | 1H), 7.70 (dd, 8.0, 0.7
N ccoc34)c | Hz, 1H), 7.63 (ddd, 8.2,
o P~NH Q 12 70,12 Hz, 1H), 755 | 401 =
- @:: (ddd, 7.0, 4.7, 1.1 Hz, 2
NH 2H), 7.18 (dd, 7.7, 1.4
( Hz, 1H), 7.13 (t, 7.7
Hz, 1H), 6.98 (d, 7.4
Hz, 1H), 6.88 (dt, 7.6,
3.9 Hz, 1H), 6.83 (td,
7.4, 1.4 Hz, 1H), 2.06
(s, 3H).
O=C(Ncl | 1H NMR (400 MHz,
ceec2eln | DMSO-d6) 11.05 (br
(Ccleece s, 1H), 10.48 (s, 1H),
8 cDnH]c | 8.54 (s, 1H), 8.42-8.33 ,
7 2=0)cles | (m, 1H), 8.11-8.03 (m,
o P N ,/Q c2ceccel | 1H), 7.60 (dd, 8.0, 1.0 4(;0- E
= d 2 Hz, 1H), 7.48-7.42 (m,
NH 2H), 7.28 (d, 7.0 Hz,
§ 1H), 7.19-7.11 (m, 3H),
7.10-7.03 (m, 1H),
7.01-6.94 (m, 2H), 5.34
(s, 2H).
Cclceece | 1TH NMR (400 MHz,
1ICINC(= | DMSO-d6) 9.97 (s,
O)c2clc( | 1H), 8.96 (s, 1H), 8.06-
s NC(=0)c | 7.98 (m, 2H), 7.60 (s,
H lesc3cee | 1H), 7.45 (d, 8.0 Hz,
A [ ccl3)cee | 1H), 7.43-7.35 (m, 3H),

2CCO 7.09 (td, 7.5, 1.3 Hz, M3 4
1H), 6.99 (dd, 16.6, 73 | 3
Hz, 2H), 6.62 (s, 1H),
° 5.94 (s, 1H), 4.68 (t,
oy 5.3 Hz, 1H), 3.75-3.63
(m, 2H), 339 (dt, 13.3,
6.8 Hz, 1H), 3.30-3.21
(m, 1H), 2.18 (s, 2H).

Ccleccee | THNMR (400 MHz,
ICINC(= i DMSO-d6) 10.04 (s,

6111
§9
z

P O)c2clc( | 0.8 H), 10.03 (s, 1H),
O NC(=0)c | 9.21 (s, 1H), 9.16 (s,
0% NH lesc3cec | 0.8H), 8.02 (dd, 6.5, 459,

cel3)cec | 2.5 Hz, 4H), 7.68-7.57 | 2 B
2C(0)CO i (m, 4H), 7.52 (dd, 8.1,
Y 4.3 Hz, 2H), 7.45-7.35

HO (m, 4H), 7.16-7.06 (m,

OH 2H), 6.99 (dd, 16.2, 7.3

0TTT
\49
z
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1H), 6.00 (d, 6.7 Hz,
2H), 5.77 (d, 5.9 Hz,
1H), 5.68 (d, 6.3 Hz,
0.8H), 5.56 (1d, 6.6, 4.6
Hz, 0.8H), 5.47 (td, 6.7,
4.9 Hz, 1H), 4.77 (dd,
9.8, 5.6 Hz, 2H), 4.57
(s, 1H), 3.66-3.56 (m,
2H), 3.56-3.42 (m, 2H),
2.19 (br s, 5H)..
Cclcceee : 1TH NMR (400 MHz,
1ICINC(= i DMSO-d6) 10.25 (s,
s O)c2ce(c | 1H), 9.16 (s, 1H), 8.69-
_N ¢c(NC(=0 | 8.81 (m, 1H), 8.54-8.62
O )e3nscde | (m, 1H), 8.24-8.34 (m, §
e O™ "NH ccee3d)e | 2H), 8.13(d, 1.22Hz, | 507, |
- 12)C(=0) | 1H), 7.63-7.71 (m, 1H), | 38 = A A
= o O NH NCC(F)F | 7.53-7.62 (m, 1H),
N P 6.85-7.02 (m, 3H),
l 6.60-6.79 (m, 1H), 6.15
F F (brs, 1H), 2.82 (d, 4.39
Hz, 3H), 2.10-2.41 (m,
3H)
FC(F)clc i 'H NMR (400 MHz,
cceclCl | DMSO-ds) 6 10.14 (s,
NC(E=O)e | 1H), 9.16 (s, 1H), 8.56
S 2ccce(N (d, J =8.08 Hz, 1H),
_N C(=0)c3 | 8.22-8.33 (m, 1H), 7.82
— D nscdccee i (dd,J=1.14,7.71 Hz, | 436,
- 07 NH . ¢34)cl2 i 1H), 7.59-7.72 (m, 3H), | 3 A B
2 O P 7.56 (ddd, J =0.88,
7.07, 8.21 Hz, 1H),
) 7.39-7.59 (m, 1H), 7.35
(d,J=7.83 Hz, 1H),
7.21-7.32 (m, 2H), 6.75
(brs, 1H), 6.18 (s, 1H).
CNC(=0O | 1H NMR (400 MHz,
Yelee2C( | DMSO-d6) 10.28 (s,
=0)NC(c | 1H), 9.13-9.25 (m, 2H),
5y 2c(NC(= | 8.52-8.64 (m, 1H),
7 O)c2nsc3 | 8.26-8.36 (m, 2H), 8.20
o N O ccoce23) | (s, 1H), 7.67 (brt, 7.57 | 71 A
3 cDeleee | Hz, 1H), 7.54-7.61 (m, | 41
o O NH celC 1H), 6.86-7.01 (m, 3H),
T, Y 6.66-6.78 (m, 1H),
- 6.10-6.24 (m, 2H), 3.72
(tt, 4.76, 15.38 Hz,
2H), 2.10-2.40 (m, 3H)
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e F Felece(C | 1H NMR (400 MHz,
- F Dee1)C1 i DMSO-d6) 10.3-11.0
_ F NC(=0)c i (m, 1H), 9.0-9.4 (m,
o 0 2¢ce(Brce | 1H), 8.3-8.6 (m, 1H), 545 A B
R 0™ "NH - (NC(=0) i 7.5-8.1 (m, 3H), 7.2-7.4
O NH c3ce(Fyee | (m, 1H), 7.0-7.2 (m,
Br (©3)CE)( | 1H), 6.5-6.9 (m, 2H),
o F)F)cl2 | 5.7-6.1 (m, 1H)
Nclee2C | 1H NMR (500 MHz,
F F (=O)NC( | DMSO-d6) 10.1-10.3
%9/': c2c(NC( i (m, 1H), 8.8-8.9 (m,
_ R =0)c2ce( | 1H), 7.9-8.0 (m, 1H),
= O F)ec(c2) | 7.6-7.8 (m, 1H), 7.6-7.6 | 482 | A A
D3 o~ NH - C(F)(F)F | (m, 1H), 7.2-7.4 (m,
O NH YeDelee( | 2H), 7.0-7.1 (m, 1H),
HoN F)ccclCl | 6.8-6.9 (m, 1H), 6.66
o (s, 1H), 5.7-5.9 (m,
1H), 5.5-5.7 (m, 2H)
NCclec2 | 1H NMR (400 MHz,
- C(=0O)N i DMSO-d6) 10.3-10.6
F F C(c2c(N | (m, 1H), 9.0-9.3 (m,
%(Ef . C(=0)c2 | 1H), 7.9-8.0 (m, 1H), |
b ce(Fee(e | 7.7-7.8 (m, 1H), 7.6-7.7
= 07 NH O 2)CEF)F) | (m, 2H), 7.4-7.5 (m, 496 1 A
a ¢ F)cl)cle | 1H), 7.2-7.3 (m, 2H), '
O NH c(F)ccel | 7.0-7.1 (m, 1H), 6.6-6.8
i, % Cl (m, 1H), 5.8-6.1 (m,
1H), 5.3-5.6 (m, 1H),
4.4-4.8 (m, 2H)
CC(=O)c i 1H NMR (400 MHz,
. 1cc2C(= i DMSO-d6) 10.5-10.8
F F O)NC(c2 | (m, 1H), 9.2-9.5 (m,
%(E( . c(NC(=O | 1H), 8.4-8.6 (m, 1H),
— Ye2ee(F)e | 8.2-8.3 (m, 1H), 7.93
= 0P NH O c(€2)C(F) | (brd, 1H, 8.1Hz),76- | 509 | A
~ cl @®F)xe i 7.8 (m, 2H), 7.2-7.5
O NH lec(F)eee i (m, 1H), 6.9-7.2 (m,
T X 1C1 1H), 6.6-6.9 (m, 1H),
5.9-6.2 (m, 1H), 2.7-2.8
(m, 3H)
CC(C)(O i 1H NMR (400 MHz,
Yelec2C( | DMSO-d6) 10.4-10.6
=0)NC(c i (m, 1H), 8.9-9.2 (m,
2c(NC(= | 1H), 7.9-8.0 (m, 1H),
— O)c2¢e(F | 7.7-7.8 (m, 2H), 7.6-7.7
o Yee(€2)C( | (m, 1H), 7.5-7.6 (m, 525 A
*® F)(F)F)cl | 1H), 7.2-7.4 (m, 1H),
Yelee(F)e | 6.9-7.1 (im, 1H), 6.3-6.9
celCl (m, 1H), 5.9-6.1 (m,

1H), 5.2-5.4 (m, 1H),
1.4-1.6 (m, 6H)
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COclcce | 1H NMR (400 MHz,
2snc(C(= | DMSO-d6) 10.07 (s,
O)Nc3ce | 1H), 9.05 (s, 1H), 8.17
o S cc4C(=0 | (d, 9.0 Hz, 1H), 8.10
_ 7 O YNC(c34) i (d, 2.4 Hz, 1H), 7.83 430
N 0P NH c¢3ceeec3 | (dd, 7.6, 1.1 Hz, 1H), : E
2 C)c2cl | 7.68-7.55 (m, 2H), 732 | 2
O NH (dd, 9.0, 2.5 Hz, 1H),
Y 7.02-6.83 (m, 3H), 6.69
(brs, 1H), 6.13 (s, 1H),
3.86 (s, 3H), 2.42-2.02
(m, 3H).
CCI(NC( | 1H NMR (400 MHz,
s =0)c2cce | DMSO-d6) 9.23 (s,
P c(NC(=0 | 1H), 9.13 (s, 1H), 8.14- |
— )c3cscdee | 8.09 (m, 2H), 8.07-8.02 | 399 |
o 07 NH O ccedd)el | (m, 1H), 7.68(dd, 7.0, | 3 = E
< O ® 2)clccee i 1.6 Hz, 1H), 7.64-7.56 |
cl (m, 2H), 7.43-7.39 (m,
) 2H), 7.28-7.18 (m, 5H),
1.97 (s, 3H).
Cclccecee | 1TH NMR (400 MHz,
1CINC(= | DMSO-d6) 10.11 (s,
O)c2ce(C | 1H), 9.02 (s, 1H), 8.57
s O)cc(NC i (d, 8.2 Hz, 1H), 8.29
N (=O)c3ns | (d, 8.2 Hz, 1H), 7.78 (s, s
— O cdeecee3 | 1H), 7.67 (ddd, 8.2, 430.
o 0™ "hH 4cl2 7.1, 1.1 Hz, 1H), 7.61 5 A
= O NH (s, 1H), 7.58 (t, 7.6 Hz,
1H), 7.02-6.95 (m, 2H),
OH o 6.91 (t, 7.1 Hz, 1H),
6.68 (br s, 1H), 6.09 (s,
1H), 5.45 (s, 1H), 2.25
(br s, 3H).
Ccleceece | 1THNMR (400 MHz,
ICINC(= i DMSO-d6) 10.45 (br
O)c2cle( | s, 1H), 9.48 (s, 1H),
NC(=0)c i 8.08 (d, 8.2 Hz, 1H),
lesc3cec | 8.02 (dd, 12.5, 5.5 Hz,
o ccl3)cec | 2H), 7.81 (d, 8.2 Hz, 424. 0
% 2C#N 1H), 7.65 (s, 1H), 7.46 2
7.33 (m, 2H), 7.12 (dd,
13.8, 6.8 Hz, 1H), 7.01
(dd, 15.2, 7.3 Hz, 1H),
6.58 (brs, 1H), 6.10 (s,
1H), 2.23 (br s, 3H).
s Celee(Cl | 1H NMR (400 MHz,
_N & YecclCl | DMSO-d6) 10.27 (s,
— D NCE=O)e | 1H), 9.06 (s, 1H), 8.55 | 433 |
= 0”7 NH 2ccce(N | (d, 8.2 Hz, 1H), 8.31 7 D
«@ O N C(E=0)e3 i (d, 8.3 Hz, 1H), 7.75
nscdecce | (dd, 7.6, 1.1 Hz, 1H),
) c34)cl2 | 7.73-7.55 (m, 4H), 7.01 \
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(d, 2.0 Hz, 1H), 6.95
(d, 7.3 Hz, 1H), 6.65
(br s, 1H), 6.07 (s, 1H),
2.22 (br s, 3H).
COCclce | 1H NMR (400 MHz,
2C(=O0)N i CD30D) (s, 1H), 8.13
C(c2¢c(cl i (d, 7.8 Hz, 0.40H), 7.98
YN(C)C(= | (d, 7.9 Hz, 1H), 7.90 (s,
O)clnsc2 | 0.33H), 7.66 (s, 1H),
cceecl2) | 7.64-7.47 (m, 2H),
clccececl | 7.44-7.01 (m, 4H), 6.73
o C (brs, 0.55H), 637 (br | 8 g
£ s, 0.53H), 6.03 (br s, 3
0.31H), 4.67 (s, 0.35H),
4.58-4.48 (m, 0.34H),
4.36 (s, 1.37H), 3.50
(d, 8.6 Hz, 1H), 3.08
(brs, 2H), 2.94 (br s,
0.56H), 2.64 (br s, 2H),
1.29 (s, 1.12H).
CC(=O)c i 1H NMR (400 MHz,
lcc2C(= i DMSO-d6) 10.1-10.5
O)NC(c2 | (m, 1H), 8.9-9.2 (i,
S F ¢(NC(=0 i 1H), 8.5-8.7 (mn, 1H),
4 )e2nsc3c | 8.2-8.3 (m, 1H), 7.8-7.9 §
N OP~NH O ccee23)e | (m, 1H), 7.7-7.8 (m, 480 | C
% ci Delec(F) | 1H), 7.6-7.7 (m, 1H),
O NH ccclCl | 7.5-7.6 (m, 1H), 7.1-7.3
I S (m, 1H), 6.9-7.0 (m,
1H), 6.0-6.3 (mn, 1H),
5.6-5.8 (m, 1H), 2.5
(m, 3H)
CC(C)© | 'H NMR (400 MHz,
Yelee2C( | DMSO-ds) 6 10.1-10.5
=O)NC(c | (m, 1H), 8.9-9.2 (m,
2c(NC(= i 1H), 8.5-8.7 (m, 1H),
O)c2nsc3 | 8.2-8.3 (m, 1H), 7.8-7.8
— cceee23) | (m, 1H), 7.6-7.7 (m,
= cDelee( | 1H), 7.5-7.6 (m, 1H), 49 A
* F)ceelCl i 7.2-7.3 (m, 1H), 6.9-7.0
(m, 1H), 6.4-6.9 (m,
1H), 6.0-6.2 (n, 1H),
5.6-5.7 (m, 1H), 5.1-5.3
(m, 1H), 1.3-1.6 (m,
6H).
FC(F)clc | 'H NMR (400 MHz,
SN . ce(Fecl § DMSO-ds) 5 10.25 (s,
7 CINC(= i 1H),9.17 (s, 1H), 8.54
= 07 NH O O)c2ccee | (d. J =8.05 Hz, 1H), B4
9 F (NC(=0) | 8.26 (d,J =8.30 Hz, 4
O NHF c3nscdec | 1H), 7.11-8.09 (m, 7H),
S cee34)cl | 7.05 (dt, J =2.44, 8.42
2
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Hz, 1H), 6.35-6.65 (m,
1H), 6.13 (s, 1H).
FC(F)cle | 'H NMR (400 MHz,
cc(F)ccl | DMSO-ds) 8 10.44 (s,
e F CINC(= i 1H),9.14 (s, 1H), 7.90-
- F O)c2cece i 8.00 (m, 1H), 7.83-7.90
F (NC(=0) i (m, 1H), 7.67-7.74 (mm,
o O c3ce(F)ee | 1H), 7.58-7.67 (m, 2H), | 483 4
3 07 "NH F (c3)CF)( i 7.52-7.57 (m, 1H), 4
O W F)F)cl2 | 7.47-7.52 (m, 1H),
7.40-7.47 (m, 1H), 7.16
o (dt, J =2.44, 8.42 Hz,
1H), 6.24-6.62 (m, 1H),
5.77-6.15 (m, 1H).
Cclceece | ITH NMR (400 MHz,
1ICINC(= | DMSO-d6) 10.09 (s,
O)c2ce(c | 0.5H), 10.07 (s, 0.5H),
c(NC(=O i 8.95 (s, 1H), 7.98 (m,
S )c3cscdee | 2H), 7.64 (s, 0.5H),
P cee34)cl | 7.62 (s, 0.5H), 7.55 (d,
. O 2)CO)C | 149 Hz, 2H), 736 (m, | 458 |
= 0" "NH 0 2H), 7.05 (d, 7.5 Hz, 7 A
© O NH 1H), 6.96 (m, 12.5, 5.3 %
Ho Hz, 2H), 6.56 (br s,
OH o 1H), 5.97 (s, 1H), 5.46
(d, 4.4 Hz, 1H), 4.80
(sets of d, 5.8 Hz, 1H),
4.65 (m, 1H), 3.50 (m,
2H), 2.15 (s, 3H).
Ccleceee | THNMR (400 MHz,
1CINC(= | DMSO-d6) 10.25-
s O)c2cle( | 10.10 (m, 1H), 9.38 (s,
% NC(=0)c | 1H), 8.02 (d, 7.2 Hz,
bt 0P~ NH O lesc3ece | 2H), 7.62 (d, J=16.0 429. A
e ccl3)cec | Hz, 3H), 7.46-7.35 (m, 3
< O NH 2CN 2H), 7.11 (1, 7.2 Hz,
1H), 7.06-6.95 (m, 2H),
HoN ° 6.61 (s, 1H), 6.07 (s,
1H), 4.47 (s, 2H), 2.23
(s, 3H).
Cclcceee | 1H NMR (400 MHz,
1CINC(= | DMSO-d6) 10.19 (s,
O)c2cc(c | 1H), 9.61 (s, 1H), 9.29
c(NC(=0 i (s, 1H), 9.08 (s, 1H),
)c3cscdee | 8.09-8.03 (m, 1H),
o coe34)cl | 8.02-7.97 (m, 2H), 7.84 | 465,
= 2)- d, 1.5Hz, 1H), 7.66 (s, | B
clenocl | 1H), 7.42-7.34 (m, 2H),
7.05 (td, 7.4, 1.3 Hz,
1H), 7.01-6.91 (m, 2H),
6.00 (s, 1H), 1.20 (s,
3H). ‘
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i - Cclcecce
F 1ICINC(=
— O)c2nece
.;'T. 0% ~NH (NC=0) 4:;0. B
) c3cc(F)ee
| \/ NH (e3)CF)(
N F)F)c12
(o]
s CN(O)cl
N ncc(INC(
=0)c2nsc
N 0% ™ NH 3cceee23 444. B
& N )e2C(NC 43
N N (=0)c12)
N, O clceeecl
PN C
Fcleee(C | 1H NMR (400 MHz,
De(c1)C1 | DMSO-d6) 10.3-10.6
s NCE=O0)e | (m, 1H), 9.2-9.4 (m,
N F 2cc(Br)ce | 1H), 8.5-8.7 (m, 1H),
— O (NC(=0) | 8.2-8.3 (m, 1H), 7.9-8.0 | 518
= 0% NH . c3nscdee | (m, 1H), 7.75 (s, 1H), 9 A C
= cee3d)el | 7.6-7.7 (m, 1H), 7.5-7.6 i
. O NA 2 (m, 1H), 7.2-7.3 (m,
) 1H), 6.9-7.0 (m, 1H),
6.5-6.9 (m, 1H), 6.0-6.2
(m, 1H)
Cclcceee | THNMR (400 MHz,
ICINC(= i DMSO-d6) 8.87 (s,
O)c2ccece | 1H), 8.13 (d, 8.2 Hz,
(NCc3ns | 1H), 7.83 (d, 8.2 Hz,
s cdcecee3 | 1H), 7.55 (t, 7.7 Hz,
QE‘N 4)c12 1H), 7.31 (1, 7.7 Hz,
— 2H), 7.23 (d, 4.2 Hz, 386. |
= NH O 2H), 7.04-7.02 (m, 2 3 E
22 O - Hz, 2H), 6.89 (d, 8.2
Hz, 1H), 6.74 (m, 1H),
) 6.82-6.60 (m, 1H), 5.80
(s, 1H), 5.30 (s, 1H),
4.71 (ddd, 21.1, 16.1,
5.4 Hz, 2H), 2.40 (br s,
3H).
COCclce | 1H NMR (400 MHz,
2C(=O)N | CDCI3) 8.93(d, 7.5
s C(c2¢(N | Hz, 1H), 8.81 (s, 1H),
N C(=0)c2 | 8.45 (s, 1H), 7.95 (d,
— O nsc3ccee | 7.8 Hz, 1H), 7.77 (s, 444,
= 0™ "NH c23)cl)e | 1H), 7.56 (dtd, 16.2, > A C
o O NH leceeelC | 7.0, 1.2 Hz, 2H), 7.23
(s, 1H), 7.15 (s, 1H),
_O o 6.52 (s, 1H), 5.98 (br s,
1H), 4.62 (s, 2H), 3.47
(s, 3H), 1.78 (br s, 3H).
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Cclccece : TH NMR (400 MHz,
1CINC(= i DMSO-d6) 9.34 (s,
O)c2ncce | 1H), 8.83 (brs, 1H),
Q_) (NC(=0) ' 8.64 (d, 5.3 Hz, 1H),
N3CCc4c | 7.64 (d, 7.8 Hz, 1H),
e ﬁ\ cecc3d)ec | 742 (d, 5.4 Hz, 1H), 385.
= 0% NH 12 7.18-7.07 (m, 3H), 4 B
~ SN\ 7.04-6.95 (m, 2H), 6.92
N7 (t, 7.1 Hz, 1H), 6.55 (br
0 s, 1H), 5.90 (s, 1H),
3.62-3.52 (m, 1H),
3.01-2.78 (m, 3H), 2.11
(br s, 3H)
Ccleccee | 1TH NMR (400 MHz,
1CINC(= | DMSO-d6) 9.33 (s,
O)c2ncce | 1H), 9.06 (br s, 1H),
F (NC(=0) i 8.63 (d, 5.3 Hz, 1H),
Q_) N3CCede | 7.33 (d, 5.3 Hz, 1H), ,
F 3ce(F)ec | 7.26 (d, 10.3 Hz, 1H),
= j’\ 4F)c12 | 7.12(td, 7.4, 1.0 Hz, 21 -
% 0”7 NH 1H), 6.96 (dd, 17.5,7.5 | 2
~N Hz, 2H), 6.75 (1d, 9.5,
N 2.2 Hz, 1H), 6.63-6.40
o (m, 1H), 5.82 (s, 1H),
3.74-3.57 (m, 1H),
3.02-2.82 (m, 2H), 2.76
(m, 1H), 2.13 (m, 3H).
Ccleceece | IHNMR (400 MHz,
1CINC(= : DMSO-d6) 10.78 (s,
O)c2cle( i 1H), 10.25 (Brs, 1H),
s NC(=0)c | 9.80 (s, 1H), 8.33 (d,
v lesc3cece | 8.3 Hz, 1H), 8.06-8.01
— 0P NH O ccl3)cee | (m, 2H), 7.78 (d, 8.4 442,
~ 2C(N)=0 i Hz, 1H), 7.73 (s, 1H), 3 A
v @ NH 7.68-7.58 (m, 1H),
7.45-7.36 (m, 2H), 7.12
HN"So (td, 7.7, 0.9 Hz, 1H),
7.07-6.97 (m, 2H), 6.60
(Brs, 1H), 6.12 (s, 1H),
2.23 (Br s, 3H).
CNCEO : 1H NMR (400 MHz,
Yelece(N | DMSO-d6) 11.20 (s,
s C(=0)c2 | 1H), 10.22 (s, 1H), 9.82
Z csc3cece | (s, 1H), 8.33 (d, 7.9 Hz,
O ¢23)c2C( i 1H), 8.03 (d, 6.2 Hz,
= 0~ "NH NC(=O)c | 2H), 7.77 (d, 8.1 Hz, 4$56. 4
& O N 12)clcce | 1H), 7.62 (s, 1H), 7.41 3
cclC (s, 2H), 7.11 (d, 7.1 Hz,
o © 1H), 7.07-6.93 (m, 2H),

6.61 (Brs, 1H), 6.13 (s,
1H), 2.91 (s, 3H), 2.23

(br s, 3H).
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Cclcecce | 1H NMR (400 MHz,
1CINC(= | DMSO-d6) 9.90 (s,
- O)c2cece  1H), 9.31 (dt, 1.7, 0.8
C,@=\N (NC(=0) | Hz, 1H), 9.03 (s, 1H),
_ I c¢3nccdec | 7.87(dd, 9.6, 0.9 Hz, al7
N 0P NH O c(Chen3 | 1H), 7.82(dd, 7.5, 1.3 ) E
A 4)cl2 Hz, 1H), 7.64-7.56 (m,
O NH 3H), 7.19 (dd, 9.5, 1.8
S Hz, 1H), 6.99-6.93 (m,
2H), 6.91-6.86 (m, 1H),
6.67 (brs, 1H), 6.11 (s,
1H), 2.26 (br. s, 3H).
Cclcceee | 1H NMR (400 MHz,
1- DMSO-d6) 11.12 (br
nl[nH]c( | s, 1H), 9.98 (s, 1H),
=0)c2cce | 8.28 (dd, 9.1, 4.8 Hz,
E % c(NC(=0 | 1H), 8.11 (dd, 9.7, 2.5 ,
_ Z )e3nsc4e | Hz, 1H), 7.66 (dd, 8.0, 4l0
N O ™~NH Q cc(Fec3 | 0.7 Hz, 1H), 7.55 (1d, 5 i D
> N 4)cl2 8.8,2.6 Hz, 1H), 7.45
[ ] NH (d, 7.2 Hz, 1H), 7.15-
S 7.08 (m, 2H), 6.92 (d,
7.5 Hz, 1H), 6.81 (td,
7.5, 1.3 Hz, 1H), 6.74
(td, 7.5, 1.3 Hz, 1H),
2.04 (s, 3H).
Ceclcee( | 1H NMR (400 MHz,
NC(=0)c i DMSO-d6) 9.98 (s,
s 2csc3cec | 1H), 8.93 (s, 1H), 8.06-
P ¢c23)c2C i 7.99 (m, 2H), 7.61 (s,
- O (NC(=0) : 1H), 7.45-7.35 (m, 3H), | 413.
= 0% NH c12)clec | 7.34 (d, 8.0 Hz, 1H), 3 B
e O N ceelC 7.08 (td, 7.5, 1.3 Hz,
1H), 6.98 (m, 2H), 6.62
o (brs, 1H), 5.95 (s, 1H),
2.69 (s, 3H), 2.19 (br s,
3H).
OCclcc2 | 1H NMR (400 MHz,
C(=O)N | DMSO-d6) 10.2-10.6
S E C(c2c(N i (m, 1H), 8.9-9.3 (in,
7 C(=0)c2 : 1H), 8.5-8.8 (m, 1H),
N 0P NH O nsc3ccec | 8.2-83 (m, 1H), 8.1-84 | 468 @ A
& ci ¢23)ce | (m, 1H), 7.5-7.8 (m,
O NH lec(F)ece § 4H), 7.2-7.4 (m, 1H),
Y 1C1 6.9-7.1 (m, 1H), 5.9-6.3
OH (m, 1H), 5.4-5.6 (m,
1H), 4.5-4.8 (m, 2H)
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COclcee | TH NMR (500 MHz,
(CNCe2¢c | DMSO-d6) 3.64-3.77
¢3C(=0) | (m, 2H), 3.79-3.91 (m,
NC(c3¢( i 1H), 5.98-6.24 (m, 1H),
S . NC(=0)c i 6.78-6.95 (m, 1H),
N 3nscdece | 6.95-7.06 (m, 1H),
N 0P~NH O cc34)c2)c | 7.17-7.33 (m, 1H), 587 | A B
o I\ ol §2ce(F)ece | 7.48-7.63 (m, 1H),
O\J O NH 2Checl | 7.63-7.81 (m, 1H),
{ 8.05-8.19 (m, 1H),
8.23-8.37 (m, 1H),
8.53-8.74 (m, 1H),
8.93-9.22 (m, 1H)
10.21-10.57 (m, 1H)
. CNC(=O | 1H NMR (400 MHz, 3
F F Yelee2C( i CDCI3) 8.60 (s, 1H),
F =0)NC(c | 8.15(d, 1.4 Hz, 1H),
— O 2c(NC(= | 7.51-7.42 (m, 2H), 7.34 | 486. |
= 07 NH O)c2cc(F | (d, 7.5 Hz, 1H), 7.22 37 A
a Yee(e2)C( | (d, 8.3 Hz, 5H), 6.43 (s, %
o O NH F)F)F)cl | 1H), 6.33 (s, 1H), 5.93
NH 0 Yeleecee | (s, 1H), 3.06 (d, 4.8 Hz,
- 1C 3H)
Clelece( | 'H NMR (400 MHz,
S o CDc(cl) | DMSO-ds) 5 10.17-
N CINC(= | 10.60 (m, 1H), 8.89- s
N N O O)c2ccee | 9.28 (m, 1H), 8.65 (br | ¥4+ A
2 ci (NC(=0) i d,J=8.05Hz. 1H), 3
O NH c3nscdec | 830 (d, J=8.05 Hz,
§ cce34)el | 1H), 6.82-8.02 (m, 7H),
2 5.74-6.69 (m, 2H).
Clclncee | 'H NMR (400 MHz,
s cICINC( | DMSO-ds) 5 10.32-
N =0)c2ccc | 10.59 (m, 1H), 8.97-
— /BN ¢(NC(E=0 § 931 (m, 1H), 8.62 (br | 421,
o o7 N N Ye3nscde | d,J=8.30 Hz, 1H), 3 D
® - cece34)e | 8.22-8.37 (m, 1H),
12 8.04-8.22 (m, 1H),
S 6.82-7.88 (m, 7H),
5.87-6.53 (m, 1H).
Fclee(Cl | 'H NMR (400 MHz,
%N £ F Ye(celF) i DMSO-ds) 8 10.21-
7 CINC(= | 10.54 (m, 1H), 8.95-
o oPNH D O)c2ccee | 9.30 (m, 1H), 8.62(d,J | 461 A
7 cl (NC(=0) | =8.05Hz, 1H), 831, | %
C] NH c3nscdce | J =830 Hz, 1H), 6.86-
{ cee3d)el | 7.83 (m, 7H), 6.00-6.27
2 (m, 1H)
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Clclcene | 'HNMR (400 MHz,

s c1CINC( i DMSO-ds) 8 10.53 (s,
_ NN =0)c2cce | 1H), 9.10 (br s, 1H),
o o c(NC(=O : 8.63 (d,J =8.30 Hz, 21 -
2 ci Yo3nscde | 1H), 7.91-8.40 (m, 3H), | 3
NH ccec3de | 7.44-7.78 (m, 5H), 7.30
S 12 (d,J=5.13 Hz, 1H),

6.01-6.31 (m, 1H).

Fcleee(C | '"H NMR (400 MHz,
De(e)C1 : DMSO-de) 6 13.21 (br
NCE=O)e | s, 1H), 10.85 (br s, 1H),
2nc(cc(N | 9.44 (br s, 1H), 8.43 (br
C(=0)c3 is, 1H), 8.12 (brs, 1H),

o co(Fyee(c | 7.97 (brd, J=41Hz, | 3% A B
o 3)CEF) i 1H), 7.63-7.87 (m, 3H), | 4+ |
F)cl2)- | 7.34 (brdd,J=88,5.1
clen[nH] | Hz, 1H), 7.09 (td, J =
cl 8.4,2.9 Hz, 1H), 6.75-
6.96 (m, 1H), 5.98 (br
s, 1H). |
Cnlcc(en | 'H NMR (400 MHz,
- DMSO-ds) 5 10.84 (br
clce(NC( i s, 1H), 9.44 (br s, 1H),
=0)c2cc( | 8.40 (s, 1H), 8.05 (s,
F)ec(c2) | 1H), 7.97 (brd,J=6.6 ;
o\ C(F)FF | Hz, 1H), 7.62-7.79 (m, | 248 | 4
3 Yc2C(NC | 3H), 7.34 (br dd, J = 4

(=0)c2nl { 8.8, 5.1 Hz, 1H), 7.09
elee(E)e | (td,J= 8.4, 2.9 Hz,
cclCl 1H), 6.81-6.97 (m, 1H),
5.98 (br s, 1H), 3.93 (s,

CNC(=0O i 1H NMR (400 MHz,
Yelcc2C( | DMSO-d6) 10.28 (s,

. =O)N[C | 1H), 9.13-9.25 (m, 2H),
%N @H](c2c | 8.52-8.64 (m, 1H),

(NC(=0) | 8.26-8.36 (n, 2H), 8.20

o Q c2nsc3ce | (s, 1H), 7.67 (brt, 7.57 | 71 A

cce23)el) | Hz, 1H), 7.54-7.61 (m, | 41

clcccecl | 1H), 6.86-7.01 (m, 3H),
C 6.66-6.78 (m, 1H),

6.10-6.24 (m, 2H), 3.72
(tt, 4.76,15.38 Hz,

2H), 2.10-2.40 (m, 3H)

CNCE=O | 1H NMR (400 MHz,

€91-1
o]
) z g
I 173

s Yelec2C( | DMSO-d6) 10.28 (s,
N =O)N[C i 1H), 9.13-9.25 (m, 2H),
— O @@H](c | 8.52-8.64 (m, 1H), 457
= O™ "NH 2c(NC(= | 8.26-8.36 (m, 2H), 820 | 4] D D
= O o O)c2nse3 i (s, 1H), 7.67 (br t, 7.57
o cccee23) | Hz, 1H), 7.54-7.61 (m,
_NH ° cDelece | 1H), 6.86-7.01 (m, 3H),

cclC 6.66-6.78 (m, 1H),
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6.10-6.24 (m, 2H), 3.72
(tt, 4.76, 15.38 Hz,
2H), 2.10-2.40 (m, 3H)

s Cclcecce
N 1[C@H]
INCE=0)
NH O

c2ce(ec( 507.
ebs NC(E=0)e 38
o] O NH 3nscdcce
HN o cc34)cl2
1 )C=ON
F7F CC(FF
s Cclecece
_N 1[Ca@

Q H]INC(=
o7 NH O)c2ce(c 507. |
abe c(NC(=0 g | A A

)c3nsc4c
HN o ccec34)c
j\ 12)C(=0)
FOOF NCC(F)F
FC(F)cle | 1H NMR (400 MHz,
cc(F)ecl] | DMSO-d6) 10.25 (s,
C@H]IN i 1H), 9.17 (s, 1H), 8.54
S - C(=0)c2 i (d. 8.05 Hz, 1H), 8.26
N ccoe(NC( | (d, 8.30 Hz, 1H), 7.74
O NH O

911

9911

=0)c3nsc | (d, 7.32 Hz, 1H), 7.65 452 A B

L9T-1

A 4ceeec34 | (td, 7.38, 15.01 He,
O NHF Yel2 2H), 7.47-7.56 (m, 1H),
735 (br dd, 5.61, 8.54
Hz, 1H), 7.05 (dt, 2.44,
8.42 Hz, 1H), 6.34-6.62
(m, 1H), 6.13 (s, 1H)

FC(F)cle | 1H NMR (400 MHz,
cc(F)cel[ | DMSO-d6) 10.25 (s,
C@@H] | 1H),9.17 (s, 1H), 8.54
S INC(=0) i (d, 8.05 Hz, 1H), 8.26
N c2ccce(N i (d, 8.30 Hz, 1H), 7.74
0P NH C(=0)e3 (i (d, 7.32 Hz, 1H), 7.65 452 A
S F nscdeece | (td, 7.38, 15.01 Hz,
@NH F c34)c12 i 2H), 7.47-7.56 (m, 1H),
7.35 (br dd, 5.61, 8.54
Hz, 1H), 7.05 (dt, 2.44,

8.42 Hz, 1H), 6.34-6.62
(m, 1H), 6.13 (s, 1H)

r F FC(F)cle | 1H NMR (400 MHz,
F cc(Pecl[ | DMSO-d6) 10.44 (s,
R C@H]IN | 1H), 9.14 (s, 1H), 7.90-
C(=0)c2 | 8.00 (m, 1H),7.83-790 { 483 | D
! F ccco(NC( | (m, 1H), 7.67-7.74 (m,
O NLF =0)c3ce( | 1H), 7.58-7.67 (m, 2H),
F)ee(c3) | 7.52-7.57 (m, 1H),

8911

691-1
Q
z
I
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CEEF | 7.40-7.47 (m, 1H), 7.16
Y12 (dt, 2.44, 8.42 Hz, 1H),
6.24-6.62 (m, 1H),
5.77-6.15 (m, 1H)

FC(F)cle | 1THNMR (400 MHz,
cc(F)ccl] { DMSO-d6) 10.44 (s,
C@w@H] : 1H), 9.14 (s, 1H), 7.90-

F
F
F F INC(=0) i 8.00 (m, 1H), 7.83-7.90
R c2ccce(N | (m, 1H), 7.67-7.74 (m,
C(=0)c3 | 1H), 7.58-7.67 (m, 2H), | 483 A

i F cc(F)ce(c | 7.52-7.57 (m, 1H),
@:(‘:LF 3)CEF)F) | 7.47-7.52 (m, 1H),

OLTT
Q
z
I

F)c12 7.40-7.47 (m, 1H), 7.16
o (dt, 2.44, 8.42 Hz, 1H),
6.24-6.62 (m, 1H),
5.77-6.15 (m, 1H)

F cl Fclee(Cl
\9/ Yee(eDHC(
=O)Nclc 416.
07 ™NH D

cnc2C(= 2
O)NC(c1

LT 1
o

=Ry
N Dclcece
o cl1Cl

s Clclccce
N c1CINC(
=0)c2nce o

o 421 B

c(NC(E=0
)c3nsc4c
ccec34)c
o 12

L1l

NH

m

F. Cl Felee(Cl
\g::j/ Yee(eDHC(
=0)Nclc
O™ "NH cnc2C(= 418 D

O)NC(cl
2)clceee(

LT
1

F Felec(ee(
; F e DC(E)(
PRCE
F O)Nclce 4520 p
- nc2CE=0 2
= YNC(c12)
NZ clccee(F)
o clF

PLT
Q
4
4

s Feclecee(
N C2NC(=
F O)c3ncce
0% "NH (NC(=0) 421 C
> cdnscSce
NZ cccd5)c2
o 3)c1F

SLI-1
N
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(m, 1H), 6.47 (br. s,
1H), 5.94 (s, 1H), 2.32
(br. s, 3H), 1.50-1.45
(m, 1H), 1.42-1.33 (m,
6H), 1.32-1.21 (m, 6H).

WO 2021/222556 PCT/US2021/029882
Cclecece | TH NMR (400 MHz,
1CINC(= | DMSO-d6) 9.45 (s,
O)c2cene | 1H), 8.70 (d, 4.9 Hz,
8 (NC(=0) | 1H), 8.42 (d, 8.4 Hz,
N c3nscdec | 1H), 8.37 (s, 1H), 8.30 ,
o P NH cee3del | (d, 8.2 Hz, 1H), 7.72 401+ o
3 2 d,49Hz, 1H),7.67¢ | 2
NN 7.0 Hz, 1H), 7.58 (t, 7.7
& { Hz, 1H), 7.04-6.92 (m,
2H), 6.92-6.83 (m, 1H),
6.60 (br s, 1H), 6.23 (s,
1H), 2.22 (br s, 3H).
Cclcceee | 1H NMR (400 MHz,
LCINC(= i DMSO-d6) 9.35 (s,
O)c2ncec | 1H), 8.95 (brs, 1H),
FQ-; (NC(=0) | 8.66 (d, 5.3 Hz, 1H), |
N N3CCedc | 7.43-7.38 (m, 2H),
o oA nH co(F)ee3 | 7.20-7.09 (m, 2H), 403,
3 § 4)c12 7.01-6.96 (m, 2H), 3
| | nH 6.79-6.70 (n, 1H),
N 6.55(br s, 1H), 5.88 (s,
1H), 3.68-3.61 (m, 1H),
3.03-2.75 (m, 3H),
2.29-2.00 (m, 3H).
Cclcccece | 1H NMR (400 MHz,
. 1- DMSO-d6) 11.08 (s,
F . nl[nHlc( i 1H), 10.13 (s, 1H), 7.84
F =0)c2cce | (d, 8.5 Hz, 1H), 7.72
bt ’\9/ c(NC(=0 i (dd, 8.0, 0.9 Hz, 1H), 428
ey 0P NH Q )e3ce(F)e | 7.48 (s, 1H), 7.44 (d, 3 C
% N ¢(€3)C(F) | 9.1 Hz, 1H), 7.25 (dd,
[T e (F)F)cl2 | 7.3,0.8 Hz, 1H), 7.14
{ (t, 7.8 Hz, 1H), 7.11-
7.06 (m, 2H), 7.01-6.92
(m, 2H), 2.03 (s, 3H).
Cclceece | IHNMR (400 MHz,
1CINC(= i DMSO-d6) 8.97 (s,
O)c2ccec i 1H), 8.75 (s, 1H), 7.57-
(NC(=0) | 7.54 (m, 1H), 7.53-7.49
C34CCC | (m, 1H), 7.45 (dd, 7.5,
o @ (CC3)CC | 1.4 Hz, 1H), 718 (d, | 375 p
3 o” 4)c12 4.0 Hz, 2H), 7.06-6.98 3
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Cclcecce | 1H NMR (400 MHz,
1ICINC(= | DMSO-d6) 10.02 (br
E O)c2ceee § s, 1H), 9.14 (d, 4.0 Hz,
_ (NC(=0) | 1H), 9.03 (s, 1H), 7.84
F‘Q:\N c3nccde( | (d, 0.8 Hz, 1H), 7.78
bt 7 F)ce(F)en | (dd, 7.6, 1.2 Hz, 1H), 419.
% OINH O 34)c12 | 7.65-7.62 (m, 1H), 3 E
< 7.62-7.57 (m, 1H), 7.44
O NH (ddd, 10.6, 8.8, 1.8 Hz,
O 1H), 6.99-6.92 (m, 2H),
6.90-6.85 (m, 1H), 6.68
(br s, 1H), 6.10 (s, 1H),
2.23 (brs, 3H).
Ccleccee | 1TH NMR (400 MHz,
1CINC(= | DMSO-d6) 10.06 (s,
O)c2ce(C | 1H), 8.93 (s, 1H), 8.62-
s CO)ce(N | 8.38 (m, 2H), 8.03-7.95
P C(=0)c3 | (m, 2H), 7.62 (s, 1H), g
— O cscdeece | 7.47 (s, 1H), 7.41-7.32 | 440
= 07 NH c34)cl2 i (m,3H), 7.05(t, 7.8 8 A
= 'O - Hz, 1H), 6.99-6.90 (in,
Ho 1H), 6.57 (br s, 1H),
) 5.95 (s, 1H), 4.71 (br s,
1H), 3.71-3.61 (m, 2H),
2.92-2.77 (m, 2H), 2.14
(s, 3H).
Fcleee(C | 'HNMR (500 MHz,
De(e1)C1 | DMSO-ds) 8 13.20 (br
NC(=0)c | s, 1H), 10.69 (br s, 1H),
2nc(cc(N i 9.44 (brs, 1H), 8.42 (br
o C(=0)c3 is, 1H), 8.11 (brs, 1H), | 500 g
% cc(F)ce( | 7.88 (brs, 1H), 7.57- 4
Chc3)el | 7.83 (m, 3H), 7.36-7.43
2)- (m, 2H), 7.14 (td, J =
clen[nH] i 8.4, 3.1 Hz, 1H), 5.99
cl (br s, 1H).
CSclnc2 | 1H NMR (400 MHz,
. C(=O)N | DMSO-d6) 9.63 (br s,
F F C(c2¢c(N | 1H), 7.84 (br d, 7.58
F C(=0)c2 | Hz, 1H), 7.64 (br d,
i cc(F)ce(c | 9.09 Hz, 1H), 7.59 (s, 497.
% 0P NH 2)CEF) i 1H), 7.15-7.23 (m, 3 D
w NN cl Fnlcle | 1H),7.07-7.15 (m, 1H),
L NH ceeelCl 7.03 (brt, 6.95 Hz,
SN 1H), 6.83-6.97 (m, 1H),
6.51 (s, 1H), 5.98 (br s,
1H), 2.60 (s, 3H)
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FF Nelnc2C
F (=0O)NC(
c2c(NC(
=0)c2cc( 466. C
F)ee(c2) 4
C(F)(F)F
HoN” N )nl)clcce
o cclCl

OCclecc2 : 1H NMR (DMSO-d6,
C(=O)N i 400 MHz) 10.4-10.6

8I-1
o]
4
T

~  F C(c2c(N | (m, 1H), 9.09.2 (m,
?? - C(=0)c2 | 1H), 7.9-8.0 (m, 1H),
e cc(Fec(c | 7.7-7.8 (m, 1H), 7.5-7.7
% 07 NH O )CE)F) | (m, 2H), 7.4-7.5 (m, 497 A
o c Fyelcle | 1H), 7.2-7.4 (m, 1H), <
O NH c(F)ecel | 7.0-7.1 (m, 1H). 6.5-6.8
L Y cl (m, 1H), 5.9-6.2 (m,

1H), 5.3-5.6 (m, 1H),
4.4-4.9 (m, 2H)

Cnlce(en | '"H NMR (400 MHz,
1)- DMSO-ds) 6 10.84 (br
clcc(NC( i s, 1H), 9.44 (br s, 1H),
=0)c2cc( | 8.40 (s, 1H), 8.05 (s,
F)ce(c2) 1H), 7.97 (br d, J = 6.6

N C(FYF)F i Hz, 1H), 7.62-7.79 (m, | 248
x Ye2[C@H | 3H), 7.34 (brdd, J = 3
J(NC(=O : 8.8,5.1 Hz, 1H), 7.09
ye2nl)el i (td,J=8.4,2.9 Hz,
cc(F)ceel | 1H), 6.81-6.97 (m, 1H),
Cl 5.98 (br s, 1H), 3.93 (s,
3H).
Cnlcc(en | 'H NMR (400 MHz,
1)- DMSO-ds) 5 10.84 (br
clcc(NC( i s, 1H), 9.44 (br s, 1H),
=0)c2cc( | 8.40 (s, 1H), 8.05 (s,
F)ce(c2) | 1H), 7.97 (brd,J = 6.6
= C(F)F)F | Hz, 1H), 7.62-7.79 (m, | 238 | A
3 )e2[C@ : 3H), 7.34 (brdd,J = 4
@H](NC | 8.8,5.1 Hz, 1H), 7.09
(=O)c2nl | (td,J= 8.4, 2.9 Hz,
Yelee(F)e i 1H), 6.81-6.97 (m, 1H),
cclCl 5.98 (brs, 1H), 3.93 (s,
3H).
Fcleo(ce( | 1H NMR (500 MHz,
F CF3 ¢DHC(F)( | DMSO-d6) 11.55 (s,
FFC(= | 1H), 9.47 (s, 1H), 8.34
_ O)Nclee | (d, 8.24 Hz, 1H), 8.12
= 0P NH cc2C(=0 | (s, 1H), 8.06 (br dd, 44l g
& .O YNC3(CC | 6.71, 7.93 Hz, 2H), 07
O NH cdcccee3 | 7.57 (t, 7.93 Hz, 1H),
4)c12 7.40 (d, 7.63 Hz, 1H),
o 7.26-7.33 (m, 1H), 7.15

(t, 732 Hz, 1H), 7.01
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(d, 7.32 Hz, 1H), 6.79
(d, 7.32 Hz, 1H), 3.12-
3.27 (m, 2H), 2.51-2.57
(m, 1H), 2.39-2.46 (m,
1H)
CC(C)(O | 1H NMR (400 MHz,
. Yelec2C( | DMSO-d6) 10.4-10.6
F E =O)N[C | (m, 1H), 8.9-9.2 (m,
F . @H](c2¢ | 1H), 7.9-8.0 (m, 1H),
— (NC(=0) i 7.7-7.8 (m, 2H), 7.6-7.7
= OGP NH Q c2ce(F)ee | (m, 1H), 7.5-7.6 (m, 525 0 A A
h Sbs O (©2)CEF)( | 1H), 7.2-7.4 (m, 1H),
HO NH F)F)clc | 6.9-7.1 (m, 1H), 6.3-6.9
Y lec(F)eee | (m, 1H), 5.9-6.1 (m,
1C1 1H), 5.2-5.4 (m, 1H),
1.4-1.6 (m, 6H)
CC(C)(©O | 1H NMR (400 MHz,
Yelcc2C( | DMSO-d6) 10.4-10.6
=O)N[C | (m, 1H), 8.9-9.2 (m,
@@H](c | 1H), 7.9-8.0 (m, 1H),
— 2c(NC(= | 7.7-7.8 (m, 2H), 7.6-7.7
2 O)c2ce(F i (m, 1H), 7.5-7.6 (m, 5250 D
< Yee(e2)C( | 1H), 7.2-7.4 (m, 1H), |
F)F)F)cl | 6.9-7.1 (m, 1H), 6.3-6.9
elee(F)e | (m, 1H), 5.9-6.1 (m,
cclCl 1H), 5.2-5.4 (m, 1H),
1.4-1.6 (m, 6H)
CC(C)(O | 'H NMR (400 MHz,
Yelec2C( | DMSO-ds) 8 10.1-10.5
=0)N[C | (m, 1H), 8.9-9.2 (mm,
@@H](c | 1H), 8.5-8.7 (m, 1H),
2c(NC(= | 8.2-8.3 (m, 1H), 7.8-7.8
- O)c2nsc3 | (m, 1H), 7.6-7.7 (m,
2 cceec23) | 1H), 7.5-7.6 (m, 1H), 49 . C
- cDelee( | 7.2-7.3 (m, 1H), 6.9-7.0
F)eeelCl | (m, 1H), 6.4-6.9 (m,
1H), 6.0-6.2 (m, 1H),
5.6-5.7 (m, 1H), 5.1-5.3
(m, 1H), 1.3-1.6 (m,
6H).
CC(C)(O | 1H NMR (400 MHz,
Yelee2C( | DMSO-d6) 10.1-10.5
=O)N[C | (m, 1H), 8.9-9.2 (m,
s @H](c2c | 1H), 8.5-8.7 (m, 1H),
_N R (NC(=0) i 8.2-8.3 (m, 1H), 7.8-7.8
— | Q c2nsc3ce | (m, 1H), 7.6-7.7 (m,
2 O7TNH cce23)cl) | 1H), 7.5-7.6 (m, 1H), 49 A A
» g clee(F)ec | 7.2-7.3 (m, 1H), 6.9-7.0
HO N c1Cl (m, 1H), 6.4-6.9 (m,
o 1H), 6.0-6.2 (m, 1H),
5.6-5.7 (m, 1H), 5.1-5.3
(m, 1H), 1.3-1.6 (m,
6H)
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Fcleee(C | 'THNMR (400 MHz,
DeeD[C | DMSO-ds) 8 13.21 (br
@H]INC | s, 1H), 10.85 (br s, 1H),
(=0)c2nc | 9.44 (brs, 1H), 8.43 (br
(cc(NC(= | s, 1H), 8.12 (br s, 1H),
o O)c3cc(F | 797 (brd,J=4.1Hz, | 3% p
b Yoe(€3)C( | 1H), 7.63-7.87 (m, 3H), | 4
F)(F)F)cl | 7.34 (brdd, J =838, 5.1
2)- Hz, 1H), 7.09 (id, J =
clen[nH] i 8.4, 2.9 Hz, 1H), 6.75-
cl 6.96 (m, 1H), 5.98 (br
s, 1H).
Feleee(C | '"H NMR (400 MHz,
DeeD[C | DMSO-ds) 8 13.21 (br
@@H]1 s, 1H), 10.85 (brs, 1H),
NC(=0)c | 9.44 (brs, 1H), 8.43 (br
2nc(ce(N | s, 1H), 8.12 (br s, 1H),
= C(=0)c3 | 797 (brd,J=41Hz, | 34 A
¥ ce(Fyec(c | 1H), 7.63-7.87 (m, 3H), | 4+
3)CF)F) | 7.34 (brdd, J=838, 5.1
F)c12)- | Hz, 1H), 7.09 (td, J =
clen[nH] ;| 8.4,2.9 Hz, 1H), 6.75-
cl 6.96 (m, 1H), 5.98 (br
s, 1H).
Fcleee(C | 'TH NMR (500 MHz,
DeEeD[C | DMSO-ds) & 13.20 (br
@H]INC | s, 1H), 10.69 (br s, 1H),
(=O)c2nc | 9.44 (brs, 1H), 8.42 (br
= (co(NC(= | s, 1H), 8.11 (brs, 1H), | 290 = p
53 O)c3ce(F | 7.88 (brs, 1H), 7.57- 4
Yee(Cl)c3 | 7.83 (m, 3H), 7.36-7.43
Yc12)- (m, 2H), 7.14 (td, J =
clen[nH] | 8.4,3.1 Hz, 1H), 5.99
cl (br s, 1H).
Feleee(C § '"H NMR (500 MHz,
DeeD[C | DMSO-ds) 6 13.20 (br
F cl @@H]1 s, 1H), 10.69 (brs, 1H),
R NC(=0)c i 9.44 (brs, 1H), 8.42 (br
i Q 2nc(cc(N | s, 1H), 8.11 (brs, 1H), | 500.
= Ho3 C(=0)c3 | 7.88 (brs, 1H), 7.57- 4 A
a ce(Fee( | 7.83 (m, 3H), 7.36-7.43
CDc3)cl | (m, 2H), 7.14 (td, J =
2)- 8.4,3.1 Hz, 1H), 5.99
clen|nH] | (brs, 1H).
cl
O=C(Ncl | 1H NMR (400 MHz,
%N cccc2C(= | DMSO-d6) 10.46 (s,
7 O)NC(cl i 1H),9.21 (s, 1H), 8.65 ,
o N O 2clecee | (dt,8.1,09Hz, 1H), | 4L p
G \Y c1C#N)c | 831 (dt, 8.2, 0.9 Hz, 2
O NH Insc2cce | 1H), 7.72-7.62 (m, 4H),
S ccl2 7.62-7.56 (m, 2H), 7.35
(td, 7.6, 1.2 Hz, 1H),
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7.27 (td, 7.6, 1.3 Hz,
1H), 7.23-7.12 (br s),
6.15 (s)
o COclcee | 1H NMR (400 MHz,
c2c(cscl  : DMSO-d6) 10.10 (s,
s 2)CE=0) | 1H), 9.03 (s, 1H), 7.70-
- Z Ncleeee2 | 7.52 (m, 5H), 7.35 (., 429
S oPNH Q C(=O)N | 8.0 Hz, 1H), 7.09 (id, 3 E
C(cl2)cl | 7.4, 1.0, 1H), 7.01-6.95
O NH ccceclC | (m, 3H), 6.55 (brs,
{ 1H), 6.00 (s, 1H), 3.96
(s, 3H), 2.12 (br s, 3H).
Celecece | THNMR (400 MHz,
1CINC(= | DMSO-d6) 9.35 (s,
O)c2ncee | 1H), 9.00 (br s, 1H),
=N (NC(=0) | 8.66 (d, 5.3 Hz, 1H),
A N3CCc4 | 8.04 (dd, 4.9, 1.4 Hz, ;
- j\ nccec34) | 1H), 7.85 (d, 7.8 Hz, 386. |
e 07 “NH cl12 1H), 7.39 (d, 5.3 Hz, ;3 E
h x 1H), 7.22-7.07 (m, 2H),
| P 6.98 (d, 7.5 Hz, 2H),
o 6.54 (brs, 1H), 5.87 (s,
1H), 3.71-3.60 (m, 1H),
3.10-2.81 (m, 3H),
2.29-1.94 (m, 3H).
Ccleccee | 1TH NMR (400 MHz,
1CINC(= | DMSO-d6) 10.72 (br
O)c2ccce | s, 1H), 9.07 (s, 1H),
(NC(=0) | 7.94(dd, 9.0, 0.4 Hz,
c °\N c3nocdee § 1H), 7.79 (dd, 9.0, 2.1
# ¢(Chece34 | Hz, 1H), 7.73 (br s,
o OP~NH O )el2 1H),7.71dd,7.2,1.3 |83
2 Hz, 1H), 7.63 (t, 7.5 3
0 NH Hz, 1H), 7.59 (dd, 7.8,
{ 1.2 Hz, 1H), 7.02-6.93
(m, 2H), 6.93-6.85 (m,
1H), 6.64 (br s, 1H),
6.02 (s, 1H), 2.20 (br s,
3H).
Cclceeece | 1TH NMR (400 MHz,
ICINCc | DMSO-d6) 8.85-8.80
2ccce(N (m, 1H), 8.77 (s, 1H),
C(=0)c3 | 8.10(dt, 8.2, 0.8 Hz,
nscdccee | 1H), 7.90 (d, 8.2 Hz,
2 O c34)cl2 | 1H), 7.62 (ddd, 8.2,
= ¥ ONH 7.0, 1.2 Hz, 1H), 7.56 326 D
= (ddd, 8.2, 7.0, 1.2 Hz,

1H), 7.40 (t, 7.5 Hz,
1H), 7.23 (dd, 7.5, 0.8
Hz, 1H), 7.14-7.02 (m,
3 H), 6.96 (dd, 7.5, 1.2
Hz, 1H), 5.91 (s, 1H),

4.42 (d, 14.0 Hz, 1H),
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4.32'(d, 14.0 Hz, 1H).
2.42 (s, 3H)..
Cclcccee { 1TH NMR (400MHz,
1CINC(= | CDCI3) 890 (d, 7.7
0)c2cc(C | Hz, 1H), 8.87 (s, 1H),
s S(C)(=0) | 8.59 (s, 1H), 7.94 (d,
2N =Q)cc(N | 7.8 Hz, 1H), 7.79 (d,
- P ni O C(=0)c3 | 1.2 Hz, 1H), 7.72-7.62 | 497
2 nscdecee | (m, 1H), 7.60-7.50 (m, | 3 A A
S O NH c34)c12 | 3H), 7.46 (td, 7.4, 3.0
Hz, 1H), 7.17 (brs,
o=s=0  © 1H), 6.65 (s, 1H), 6.00
(br s, 1H), 4.41 (s, 2H),
2.89 (s, 3H), 2.16 (s,
1H), 1.24 (br s, 3H). \
Cclccece | 1H NMR (400 MHz,
1CINC(= | DMSO-d6) 10.10 (s,
O)c2cle( | 1H), 9.22 (s, 1H), 8.58
8 NC(=0)c i (d, 8.2 Hz, 1H), 8.30
N Insc3cee | (d, 8.2 Hz, 1H), 7.76
o 07 NH O ccl3)eee | (dd, 21.4, 8.4 Hz 2H), | 480.
4 2Br 7.70-7.64 (m, 1H), 1
0 NH 7.61-7.54 (m, 1 H),
S 7.01-6.94 (m, 2H), 6.91
Br (m, 1 H), 6.69 (brs,
1H), 6.08 (s, 1H), 2.24
(br s, 3H)
O=C(Ncl | 1H NMR (400 MHz,
cccc2C(= | DMSO-d6) 10.90 (s,
O)NC(C3 | 1H), 8.72 (s, 1H), 8.70
CCCCC3 | (d, 8.3 Hz, 1H), 8.37
8 )el2)clns | (d, 8.2 Hz, 1H), 7.75-
N c2ccecel | 7.69 (m, 2H), 7.64 (t,
o - 2 7.6 Hz, 1H),7.57-7.50 {392
= (m, 2H), 4.89 (s, 1H), 2
NH 2.09-1.97 (m, 1H), 1.62
{ (m, 2H), 1.48 (d, 8.6
Hz, 2H), 1.34 (qd, 12.2,
9.4 Hz, 1H), 0.91 (t, 8.6
Hz, 2H), 0.87 (m, 1H),
0.71 (t, 8.7 Hz, 2H).
Cclccece | TH NMR (400 MHz,
ICINC(= i DMSO-d6) 10.03 (br s,
s O)c2cle( | 1H), 9.06 (s, 1H), 8.59
! NC(=0)c i (d, 8.1 Hz, 1H), 8.29
Insc3cce i (d, 8.2 Hz, 1H), 8.11
o o7 NH O ccld)cee | (dd, 17.9, 11.2 Hz, 1H), | 26 g
57 2C=C 7.90 (d, 8.4 Hz, 1H), 3
Q NH 7.79 (d, 8.3 Hz, 1H),
O 7.67 (t, 7.2 Hz, 1H),
7.58 (t, 7.4 Hz, 1 H),
7.06-6.94 (m, 2H),
6.93-6.90 (m, 1H), 6.71
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(br s, 1H), 6.14-5.98
(m, 2H), 5.45 (d, 11.9
Hz, 1H), 2.25 (brs,
3H).
FC(F)clc | 1H NMR (400 MHz,
ce(F)ecl | DMSO-d6) 10.55 (s,
i CINC(= | 1H), 9.33 (s, 1H), 7.94
p F O)c2ce(B | (d, 8.2 Hz, 1H), 7.87
R Dec(NC( | (d, 1.7 Hz, 1H), 7.78
= O =0)c3ce( | (d, 1.7 Hz, 1H), 7.67 561
g 0" "NH r F)ee(e3) | (d, 8.9 Hz, 1H), 7.58 (s, | P
Q F C(F)(F)F | 1H), 7.50 (dd, 8.8, 5.6
Br )el2 Hz, 1H), 7.22 (td, 8.4,
o 2.7 Hz, 1H), 7.11 (s,
1H), 6.57 (s, 1H), 6.02
(s, 1H).
CC(=0) | 1HNMR (400 MHz,
. NCclec2 | DMSO-d6) 10.3-10.7
F . C(=O)N | (m, 1H), 8.8-9.3 (m,
%9/ . C(c2c(N | 1H), 7.9-8.0 (m, 1H),
. C(=0)c2 | 7.7-7.8 (m, 1H), 7.6-7.7
2 0% NH O ce(F)ee(e | (m, 2H), 7.4-7.5 (m, 538 . B
= o cl 2)CF)F) | 2H), 7.3-7.3 (m, 1H), f
H\\,!,/ O NH FeDele | 7.0-7.1 (m, 1H), 5.8-6.1
Y c(P)ccl | (m, 1H), 5.2-5.6 (m,
Cl 1H), 4.4-4.8 (m, 2H),
2.0-2.1 (m, 3H)
Felec(ee( | 1H NMR (400 MHz,
¢DHC(F)( | DMSO-d6) 10.75 (brs,
e F FF)C(= | 1H), 9.48 (brs, 1H),
D F O)Nclce i 8.78 (d, 5.13 Hz, 1H),
nc2C(=0 | 7.94 (brd, 8.54 Hz,
w YNC(c12) | 1H), 7.63 (br d, 8.79 4501
= O™ "NH - clecceel | Hz, 1H), 7.48-7.57 (m, | -0
(S Cl 2H), 7.26-7.33 (m, 1H),
N? 7.18-7.25 (m, 1H), 7.11
o (brt, 7.20 Hz, 1H),
6.70-6.99 (m, 1H), 6.06
(brs, 1H)
. Fclee(F) | 1H NMR (400 MHz,
c2oce(C( | DMSO-d6) 10.55 (s,
F Q =0)Nc3c | 1H), 9.46 (brs, 1H),
- Z cncd4C(= | 8.72-8.85 (m, 1H), 8.45 | 440
K PN O)NC(c3 i (s, 1H), 7.38-7.56 (m, 35 C
> cl 4)c3ccce | 4H), 7.22-7.29 (m, 1H),
| \/ NH ¢3CDc2c | 7.15-7.21 (m, 1H), 7.09
N 1 (brt, 7.20 Hz, 1H),
6.15 (br s, 1H)
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Fcleo(F) | 1H NMR (400 MHz,
F c2occ(C( : DMSO-d6) 10.62 (br s,
o =0)Nc3c | 1H), 9.49 (s, 1H), 8.77
F P cnc4C(= | (d, 5.37 Hz, 1H), 8.53
m F O)NC(c3 i (s, 1H), 7.54 (d, 5.37 42, 4
= 07 NH . 4)c3ceee( | Hz, 1H), 7.39-7.50 (m, | 4
SN F)e3F)c2 | 2H), 7.19-7.30 (m, 1H),
N7 cl 6.93-7.01 (m, 1H), 6.82
) (brt, 6.96 Hz, 1H),
6.06 (s, 1H)
CNC(=0
S . Yelec2C(
9y =0)N[C
@@H](c
. O)c2cc(F 37
Yee(e2)C(
F)(F)F)cl
Jcleccee
1C \
CNC(=0
Yelee2C(
=O)N[C
- @H](c2c 486. |
& (NC(=0) 37 | A
» c2ce(F)ee i
(€2)CEF)(
F)F)cl)c
lececelC
Nelee2C i 1H NMR (400 MHz,
(=O)NC( | DMSO-d6) 5.43-5.68
F. cl c2c(NC( | (m, 2H), 5.74-5.91 (m,
F =0)c2cc( | 1H), 6.37-6.60 (m, 1H),
— O F)ce(Che | 6.63-6.72 (i, 1H),
0 0”"NH o 2)cDelee | 6.76-6.87 (m, 1H), 448 .« A A
« O - (F)eeelC | 6.93-7.17 (n, 1H),
N 1 7.21-7.44 (m, 3H),
) 7.51-7.79 (m, 1H),
8.70-8.97 (m, 1H),
9.84-10.17 (m, 1H)
CC(C)(O | 1H NMR (400 MHz,
Yeloc2C( | DMSO-d6) 10.2-10.4
F cl =0)NC(c | (m, 1H), 9.0-9.2 (m,
K 2c(NC(= | 1H), 7.7-7.8 (m, 1H),
- O O)c2ce(F | 7.66 (br d, 8.3 Hz, 2H),
2 0”7 NH o Yee(Cl)e2 | 7.5-7.6 (m, 1H), 7.3-7.5 | 491 A
= Yelelee( | (m, 2H), 7.0-7.2 (m,
HO O N F)eeclCl | 1H), 6.6-6.7 (m, 1H),
> 5.8-6.1 (m,1H), 5.2-5.4
(m, 1H), 1.4-1.6 (m,
6H)
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CC(=0)c i IHNMR (400 MHz,
E o lcc2C(= | DMSO-d6) 10.3-10.7
\g . O)NC(c2 | (m, 1H), 9.1-9.4 (m,
¢(NC(=0 | 1H), 8.4-8.6 (m, 1H),
o 0P ~NH O )e2ee(F)e | 8.0-83 (m, 1H), 7.6-78 { 475 | B
n cl c(Chec2)e i (m, 1H), 7.3-7.5 (m,
O NH Delec(F) | 3H), 7.0-7.2 (m, 1H),
y ccclCl i 6.5-6.9 (m, 1H), 5.8-6.2
o (m, 1H), 3.8-4.3 (m,
3H)
. o Fcleee(C i 1H NMR (400 MHz,
_ De(c)C1 | DMSO-d6) 10.2-10.7
_ \CE( O NC(=0)c | (m, 1H), 9.1-9.5 (m,
'ﬁ O NH 2cc(Bryce i 1H), 8.3-8.5 (m, 1H), 513 A
= ci (NC(=0) | 7.6-8.0 (m, 2H), 7.3-7.4 <
O NH c3ec(F)ee | (m, 2H), 7.0-7.2 (m,
Br 3 (Chc3)cl i 1H), 6.5-6.8 (m, 1H),
2 5.5-6.3 (m, 2H)
Nclec2C | 1H NMR (500 MHz,
£ F (=O)N[C { DMSO-d6) 10.1-10.3
- F @@H](c i (m, 1H), 8.8-8.9 (mn,
R 2c(NC(= i 1H), 7.9-8.0 (m, 1H),
,3 O O)c20c(F | 7.6-7.8 (m, 1H), 7.6-7.6 | 482 . D
ar 0~ 'NH - Yee(e2)C( | (m, 1H), 7.2-7.4 (m,
O " F)(F)F)cl i 2H), 7.0-7.1 (m, 1H), '
HoN Yelee(F)e | 6.8-6.9 (m, 1H), 6.66
o cclCl (s, 1H), 5.7-5.9 (m,
1H), 5.5-5.7 (n, 2H)
Nclee2C | 1H NMR (500 MHz,
e F (=O)N[C | DMSO-d6) 10.1-10.3
- F @H](c2¢ | (m, 1H), 8.8-8.9 (m,
_ F (NC(=0) | 1H), 7.9-8.0 (m, 1H),
= Q c2cc(F)oc | 7.6-7.8 m, 1H), 7.6-7.6 | 482 . A | A
% L ©2)CE)( i (m, 1H), 7.2-7.4 (m,
/@:\‘;;; F)F)cle i 2H), 7.0-7.1 (m, 1H),
HoN lec(F)eee | 6.8-6.9 (m, 1H), 6.66
o 1C1 (s, 1H), 5.7-5.9 (m,
1H), 5.5-5.7 (n, 2H)
Cclccece | 1TH NMR (400 MHz,
ICINC(= | DMSO-d6) 10.20 (br
O)c2cle( | s, 1H), 9.25 (s, 1H),
s NC(=O)c | 8.59 (d, 8.3 Hz, 1H),
N Insc3cce | 8.30 (d, 8.2 Hz, 1H),
O ccl3)cce | 7.88(dd, 8.1, 2.2 Hz,
o 0™ "hNH 2C(=O)N i 1H), 7.71-7.64 (m, 1H), | 508.
£ O " 1CC(C1) | 7.59 (t, 7.5 Hz, 1H), 2 C
he C#N 7.53 (d, 8.1 Hz, 1H),
o 7.03-6.95 (m, 2H), 6.92
//C/N ° (s, 1H), 6.68 (br s, 1H),
NZ 6.15 (s, 1H), 4.37 (t,
9.4 Hz, 1H), 4.23 (dd,
9.6, 6.2 Hz, 1H), 4.20-
4.07 (m, 2H), 3.91-3.81
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(m, 1H), 2.27 (br s,
3H).
Cnlcc(en | 1H NMR (400 MHz,
1)- DMSO-d6) & 10.53 (br
clecc2C(= | s, 1H) 9.14 (s, 1H) 8.33
O)NC(c2 | (s, 1H) 8.00 (s, 1H)
c(NC(=O | 7.85-7.94 (m, 2H)
bt )e2ee(F)e | 7.65-7.74 (m, 2H) 563.
'3 c(©2)C(F) | 7.62 (s, 1H) 7.47 (dd, 1 A A
< (F)F)cl)e | J=8.72, 5.68 Hz, 1H)
lee(F)cee | 7.19 (td, J=8.46, 2.53
IC(F)F | Hz, 1H) 6.46 - 6.61 (m,
1H) 5.98 (s, 1H) 3.74 -
4.02 (m, 1H) 3.88 (s,
2H) \
FC(F)(F) | 1H NMR (400 MHz,
cleceecl | DMSO-d6) 11.10 (s,
CINC(= | 1H),9.24 (s, 1H), 8.77
O)c2ccce | (d, 8.1 Hz, 1H), 8.39 (1,
(NC(=0) i 4.4 Hz, 1H), 8.36 (d,
c¢3nscdec | 8.2 Hz, 1H), 7.99 (dt,
o cce3d)el | 156,78 Hz, 1H), 7.83 | ¥4+ g
R 2 d, 7.9 Hz, 1H), 7.76- 2
7.68 (m, 1H), 7.67-7.63
(m, 1H), 7.61 (dd, 11.0,
4.2 Hz, 1H), 7.53 (t, 7.4
Hz, 1H), 7.18 (d, 8.2
Hz, 1H), 7.09 (d, 7.7
Hz, 1H), 5.91 (s, 1H).
COC(=0 | 1H NMR (400 MHz,
Yelee(NC | DMSO-d6) 10.61 (br
(=0)c2ns | s, 1H), 9.70 (br s, 1H),
s c¢3ccecc2 | 8.70 (d, 7.9 Hz, 1H),
N 3)c2C(N | 8.60 (s, 1H), 8.33 (d,
- C(=0)c2 | 8.2 Hz, 1H), 7.70 (ddd, | 479
3 0”7 "NH o nl)cleee | 8.3, 7.0, 1.2 Hz, 1H), 2 B
w an” cclCl 7.67-7.52 (m, 1H), 7.33
SO Ay (d, 7.7 Hz, 1H), 7.23
o o (td, 7.9, 1.6 Hz, 1H),
7.15 (td, 7.4, 1.1 Hz,
1H), 6.40 (br s, 1H),
3.97 (s, 3H).
s Cclcccee : 1TH NMR (400 MHz,
P 1CINC(= | DMSO-d6) 10.11-
O O)c2clc( | 10.04 (m, 2H), 9.17 (s,
= 07 “NH NC(=O)c | 1H). 8.05-7.97 (m, 2H), | .,
o lese3ece | 7.62 (s, 1H), 7.55 (d, ’ B
2 O NH ccl3)ece | 8.1 Hz 1H), 7.42-737 | 2
S 2CNC(= | (m, 3 H), 7.10 (td, 7.6,
F>£ O)C(F)(F | 1.1 Hz, 1H), 7.05-6.95
< o] )F (m, 2H), 6.62 (br s,
................. 1H), 6.02 (s, 1H), 5.02 S
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(d, 5.8 Hz, 2H), 2.20
(br s, 3H).

Cclccecee {| 1TH NMR (400 MHz,
ICINC(= i DMSO-d6) 10.07 (s,

s O)c2cle( | 1H), 9.11 (s, 1H), 8.08-
y NC(=0)c | 7.99 (m, 2H), 7.63 (d,
— A Q lesc3cee | 8.0 Hz 2H), 7.53 (d, | 429
X3 ccl3)cee | 8.1 Hz, 1H), 7.43-735 | 13 A
- O NH 2CO (m, 2H), 7.09 (t, 7.4
Hz, 1H), 7.03-6.94 (m,
HO o 2H), 6.62 (br s, 1H),

6.02 (s, 1H), 5.04 (s,
2H), 2.19 (br s, 3H).

Ccleceece | IHNMR (400 MHz,
ICINC(= i DMSO-d6) 10.22 (br
O)c2cle( i s, 1H), 9.26 (d, 5.2 Hz,
NC(E=O)e | 1H), 8.59 (d, 8.1 Hz,
8§ Insc3cec | 1H), 8.30 (d, 8.2 Hz,
N cel3)eee | 1H), 7.89 (t, 8.1 Hz,
O 2C(=O)N | 1H), 7.71-7.64 (m, 1H), ;
0~ hH 1CC(C1) | 7.59 (t, 7.6 Hz, 1H), 561, |
- S(C)(=0) | 7.52(dd, 8.1, 4.1 Hz, 3 B
=0 1H), 7.06-6.95 (m, 2H), s
o 6.92 (brs, 1H), 6.67 (br
o [V ° s, 1H), 6.15 (s, 1H),
- 4.43-4.32 (m, 2H),
4.23-4.19 (m, 2H), 4.06
(ddd, 13.1,9.2,3.5 Hz,
1H), 3.08 (d, 6.8 Hz,
3H), 2.27 (br s, 3H).

STl
$ 4

Cclecece | ITHNMR (400 MHz,
1CINC(= { DMSO-d6) 9.02 (br s,
O)c2ccee | 1H), 8.99 (br s, 1H),
(NC(=0) i 8.80 (brs, 2H), 7.67-
C34CCC i 7.53 (m, 6H), 7.23-7.10
(C3)c3cc | (m, 6H), 7.09-6.91 (m,
cced3)cl | 6H), 6.85 (d, 7.2 Hz,

@ 2 1H), 6.66-6.58 (m, 3H),
6.07 (s, 2H), 3.31 (dd,
0P NH O 11.4,3.4 Hz, 2H),2.29 | 492 p

(br. s, 6H), 1.93-1.84 4
0 NH (m, 2H), 1.81-1.76 (m,

1H), 1.76-1.64 (m, 3H),
1.44 (d, 8.7 Hz, 1H),
1.36 (d, 8.7 Hz, 1H),
1.22-1.14 (m, 1H),
1.14-1.08 (m, 1H),
1.08-0.99 (m, 2H).
Spectrum recorded at
70 °C (343K).

971
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Celeecce | 1H NMR (400 MHz,
1[C@@ : DMSO-d6) 9.34 (s,
H]INC(= | 1H), 8.83 (br s, 1H),
Q__> O)c2neee | 8.64 (d, 5.3 Hz, 1H),
. (NC(=0) | 7.64 (d, 7.8 Hz, 1H),
— JY Q N3CCedc | 7.42 (d, 5.4 Hz, 1H), 385
™ O7TNH Y cece34)c | 7.18-7.07 (m, 3H), 3 B
~ o~ 12 7.04-6.95 (m, 2H), 6.92
N7 (t, 7.1 Hz, 1H), 6.55 (br
O s, 1H), 5.90 (s, 1H),
3.62-3.52 (i, 1H),
3.01-2.78 (m, 3H), 2.11
(br s, 3H)
Ccleccee | 1TH NMR (400 MHz,
1[C@H] ; DMSO-d6) 9.34 (s,
INC(=0) i 1H), 8.83 (br s, 1H),
c¢2ncec(N | 8.64 (d, 5.3 Hz, 1H),
C(=0)N3 | 7.64 (d, 7.8 Hz, 1H), g
— CCcdece | 7.42(d, 5.4 Hz, 1H), 385 |
N cc34)cl2 | 7.18-7.07 (m, 3H), 4  E
% 7.04-6.95 (m, 2H), 6.92 ?
(t, 7.1 Hz, 1H), 6.55 (br
s, 1H), 5.90 (s, 1H),
3.62-3.52 (m, 1H),
3.01-2.78 (m, 3H), 2.11
(br s, 3H)
Ccleceee | 1THNMR (400 MHz,
l1[C@@ i DMSO-d6) 9.33 (s,
HJINC(= i 1H), 9.06 (br s, 1H),
F O)c2nece | 8.63 (d, 5.3 Hz, 1H),
(NC(=0) i 7.33 (d, 5.3 Hz, 1H),
F’Q—) N3CCcde | 7.26 (d, 10.3 Hz, 1H),
e N 3cc(Fec §7.12(d, 7.4, 1.0 He, 421.
N P NH Q 4F)cl2 i 1H),6.96(dd, 175,75 | o ¢
et Et\j:\(b Hz, 2H), 6.75 (1d, 9.5,
| ] 2.2 Hz, 1H), 6.63-6.40
N (m, 1H), 5.82 (s, 1H),
3.74-3.57 (i, 1H),
3.02-2.82 (m, 2H), 2.76
(ddd, 25.2, 16.0,11.6
Hz, 1H), 2.13 (m, 3H).
Cclcccee | 1TH NMR (400 MHz,
1[C@H] i DMSO-d6) 9.33 (s,
F INC(=0) i 1H), 9.06 (br s, 1H),
Q_) ¢2ncee(N | 8.63 (d, 5.3 Hz, 1H),
. F \ C(=O)N3 | 7.33 (d, 5.3 Hz, 1H), 01
o P CCc4c3c | 7.26 (d, 10.3 Hz, 1H), iR
g 07 NH c(F)ccdF) | 7.12 (td, 7.4, 1.0 Hz, 3
S cl2 1H), 6.96 (dd, 17.5, 7.5
N Hz, 2H), 6.75 (1d, 9.5,
0 2.2 Hz, 1H), 6.63-6.40
(m, 1H), 5.82 (s, 1H),
.................................................................................................................. 374357, YH), b
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3.02-2.82 (m, 2H), 2.76
(ddd, 25.2, 16.0, 11.6
Hz, 1H), 2.13 (m, 3H).

PCT/US2021/029882

CS(=0)( i IHNMR (400 MHz,
=0)Cclc | DMSO-d6) 2.84-3.03
. o ¢2C(=0) i (m,3H), 3.97-4.15 (m,
NC(c2¢( | 1H), 4.59-4.78 (m,
\g/ A NC(=O)c | 2H), 5.81-6.08 (m, 1H),
— - O 2cc(F)ec( | 6.54-6.76 (m, 1H), s A
0 cI Chc2)cl) | 7.05-7.17 (m, 1H),
= Q NH clec(F)ee | 7.31-7.36 (m, 1H),
c1Cl 7.36-7.40 (m, 2H),
0=5=0 ° 7.49-7.69 (m, 5H),
7.71-7.79 (m, 1H),
8.99-9.36 (m, 1 H),
10.24-10.55 (m, 1H)
e F Ccleccece
D F 1ICINC(= ‘
O)c2cle(
E NC(=O)C 464. | B
“ 0~ 'NH lee(F)ec( 36
M cHCE)(
Ny F)F)cnc2
a © Cl
Cclcceee | 1TH NMR (400 MHz,
ICINC(= | DMSO-d6) 10.65 (s,
e F O)c2cnce | 1H), 9.28 (s, 1H), 8.88
- F (NC(=0) i (s, 1H), 8.69 (s, 1H),
¢3cc(F)ee | 7.91 (brd, 8.54 Hz,
o (c3)CF)( i 1H), 7.53 (br d, 8.54 430 g
@ O~ "NH F)F)c12 | Hz, 1H), 7.40 (brs, 45
N\ 1H), 7.03-7.11 (m, 1H),
N~ 6.93-7.02 (m, 2H),
o 6.50-6.64 (m, 1H), 5.95
(brs, 1H), 2.01-2.33
(m, 3H)
Fclee(O | H NMR (400 MHz,
F><o F CF)YEF ;| DMSO-ds) 6 10.48-
F N ] Yee(e)C( | 10.87 (m, 1H), 9.35-
e =0Q)Nclec | 9.58 m, 1H), 8.77(d,J | 466.
N 07 NH cnc2C(= | =5.13 Hz, 1H), 7.65 (br | 3 D
- ~ cl O)NC(cl i d,J=8.79 Hz, 1H),
Sy I NH 2clecee | 7.54 (d,J =537 Hz,
) c1Cl 1H), 6.57-7.42 (m, 6H),
5.91-6.20 (m, 1H).
E. 2N Fclec(ee( | 'H NMR (400 MHz,
¢DC(=0) | DMSO-ds) 5 10.49-
— Ncleene | 10.99 (m, 1H), 9.46 (br | 407
Y 0% NH 2CE=O)N i, 1H), 8.75(d,J=5.13 3 E
n y cl C(cl12)c1 i Hz, 1H), 8.08 (br d, J
<« N nH cceeclCl | =7.81 Hz, 1H), 7.46-
NTN YCHN 7.75 (m, 3H), 6.63-7.39
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(m, 4H), 5.86-6.20 (m,
1H).

PCT/US2021/029882

9€T1

Cclccece
1CINC(=
O)c2ele(
NC(E=0)e
lec(F)ee(
cHCEX(
F)F)cnc2
C#N

1H NMR (400 MHz,
DMSO-d6) 10.99 (br s,
1H), 9.67 (s, 1H), 8.84
(s, 1H), 7.93 (br d, 8.30
Hz, 1H), 7.51 (br d,
8.79 Hz, 1H), 7.35 (br
s, 1H), 7.05-7.12 (m,
1H), 6.93-7.03 (m, 2H),
6.61 (br s, 1H), 6.01 (s,
1H), 2.07-2.37 (m, 3H)

455.
41

LETT

FCF)cle
cc(F)cel
CINC(=
O)c2cee(c
c(NC(=0
Ye3cec(Fe
c(c3HCH
(FHF)c12)
C#N

8€T1

CCE=0)e
lec2C(=
O)NC(c2
c(NC(=0
Yc2ee(F)e
c(c2H)C(H
(FHF)cl)c
lec(F)ece
1C(F)F

'H NMR (400 MHz,
DMSO-ds) 5 10.61 (s, 1
H) 9.33 (s, 1 H) 8.24
(d,J=1.52 Hz, 1 H)
8.07(d,J=152Hz 1
H) 7.92 (br d, J =8.34
Hz, 1 H) 7.69 (br d, J
=9.09 Hz, 1 H) 7.60 (s,
1 H) 7.49 (dd, J =8.84,
5.56 Hz, 1 H) 7.21 (td,
J =8.40, 2.65 Hz, 2 H)
6.50 (brs, 1 H) 6.10 (s,
1 H)2.71 (s, 3 H).

6€T1

CCO)(O
Yelee2C(
=0)NC(c
2c(NC(=
O)c2cc(F
Yee(e2)C(
F)Y(F)F)cl
Yelee(F)e
cclC(HF

'H NMR (400 MHz,
DMSO-de) 5 10.47 (s, 1
H) 9.10 (s, 1 H) 7.89
(br d, J =8.08 Hz, 1 H)
7.80 (s, 1 H) 7.68 (br d,
J=9.09 Hz, 1 H) 7.55 -
7.63 (m, 2 H) 7.47 (dd,
J=8.59, 5.56 Hz, 1 H)
7.19 (td, J =8.46, 2.53
Hz, 1 H) 6.44 (br d, J
=253 Hz, 1 H) 5.95 (s,
1H)5.31 (s, 1 H) 1.51
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Clclecee | 'H NMR (500 MHz,
c1CINC( | DMSO-ds) 5 10.36-
=0)c2nce | 10.57 (m, 1H), 8.66-
N ¢(NC(=O | 8.87 (m, 1H), 8.30-8.47
g Ye3cencd | (m, 1H), 7.44-7.54 (m,
- CCCc34) | 1H), 7.24-7.39 (m, 2H), | 405
N 0”NH o cl2 6.79-7.09 (m, 2H), 3 E
< an” 6.38-6.57 (m, 2H),
Sy 5.67-5.83 (m, 1H),
o 4.68-4.91 (m, 1H),
2.74-3.00 (m, 3H),
2.25-2.44 (m, 1H),
1.78-2.07 (m, 2H).
Cnlnce( | '"HNMR (400 MHz,
C2NC(= | DMSO-ds) 5 10.23-
8 O)c3cece | 10.40 (m, 1H), 8.83-
N Ny (NC(=0) | 9.08 (m, 1H), 8.61 (d,J
- o> A . cdnscSce | =830 Hz, 1H), 831(d, | M0 g
= cccds)c2 | J=8.30 Hz, 1H), 7.80 4
N F 3)c1C(F) | (dd,J=1.22,7.08 Hz,
{ F 1H), 7.49-7.73 (m, 4H),
6.90-7.32 (m, 2H), 6.08
(s, 1H), 3.67 (s, 3H).
CC(C)(O | 1H NMR (400 MHz,
. Yelce(NC | DMSO-d6) 10.86 (s,
F E (=0)c2cc | 1H), 9.46 (s, 1H), 7.97
}? - (F)ec(c2) | (d, 7.4 Hz, 1H), 7.80 (s,
- C(F)E®F | 1H), 7.75 (d, 8.8 Hz, 526.
2 0P NH Ye2C(NC | 1H), 7.64 (s, 1H), 7.33 4 B
w A ci (=0)c2nl i (dd, 8.9, 5.2 Hz, 1H),
< I NH Yelee(F)e | 7.17-7.02 (m, 1H), 6.77
on B cclCl (brs, 1H), 5.9 (br s,
1H), 5.47 (s, 1H), 1.56
(s, 3H), 1.51 (s, 3H).
CN(C)cl | 1H NMR (400 MHz,
nce(NC( | DMSO-d6) 10.12 (s,
S . =0)c2cc( | 1H), 8.82 (s, 1H), 8.43
. F)oc(c2) | (brs, 1H), 8.13 (s, 1H),
C(F)(F)F | 7.86 (brd, 8.54 Hz,
5 - )c2C(NC i 1H), 7.48 (br d, 9.27 473
& (=0)c12) | Hz, 1H), 7.37 (s, 1H), 52
™ clecceel | 7.00-7.08 (m, 1H),
N C 6.89-6.98 (m, 1H), 6.66
N © (brs, 1H), 6.61 (br s,

1H), 5.74 (s, 1H), 3.19
(s, 3H), 2.11 (br s, 3H)
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Cclecece | TH NMR (400 MHz,
1CINC(= | DMSO-d6) 10.50 (br s,
c F O)c2cle( | 1H), 9.16 (br s, 1H),
D F NCE=O)e | 8.48-8.54 (m, 1H), 7.89
lec(F)ce( § (brd, 830 Hz, 1H),
5 ¢DHC(F)( | 7.51 (brd, 8.54 Hz, 44 5
£ O™ "NH F)F)enc2 | 1H), 7.39 (br s, 1H), 45
an” C 7.03-7.10 (m, 1H),
NS 6.91-7.02 (m, 2H), 6.58
o (br s, 1H), 5.86 (br s,
1H), 3.29 (s, 3H), 2.83
(s, 3H)
Fclece(N | 'H NMR (400 MHz,
C(=0)Nc¢ i DMSO-ds) $9.39 (br s,
2¢cenc3C( | 1H), 8.79 (br s, 2H),
F o =O)NC(c | 8.63 (brd,J=5.4 Hz, 3
Q Py 23)c2cec | 1H), 7.79-7.87 (m, 1H),
= N™ "NH - cc2Ce( | 7.76 (brd,J=39Hz, | 45  p
& F A F)cl 1H), 7.46 (brd,J=7.6 | >
Sy Hz, 1H), 7.32-7.37 (m,
o 1H), 7.20-7.31 (m, 2H),
7.04 (brt, J = 8.2 Hz,
1H), 6.76-6.91 (m, 1H),
6.10 ppm (br s, 1H).
Cclcccece | 1H NMR (400 MHz,
1[C@@ i DMSO-d6) 9.35 (s,
H]INC(= | 1H), 8.95 (brs, 1H),
F*Q_) O)c2ncee | 8.66 (d, 5.3 Hz, 1H),
N (NC(=0) | 7.43-7.38 (m, 2H),
o P Q N3CCcc | 7.20-7.09 (m, 2H), 4031 g
3 fﬁ:\\(b cc(F)ee3 | 7.01-6.96 (m, 2H), 3
[ 4)cl12 6.79-6.70 (m, 1H),
N 6.55(br s, 1H), 5.88 (s,
1H), 3.68-3.61 (m, 1H),
3.03-2.75 (m, 3H),
2.29-2.00 (br s, 3H).
Cclceece | ITH NMR (400 MHz,
1[C@H] i DMSO-d6) 9.35 (s,
INC(=0) i 1H), 8.95 (br s, 1H),
F/Q_) c2ncee(N | 8.66 (d, 5.3 Hz, 1H),
N C(=O)N3 | 7.43-7.38 (m, 2H),
5 P nH CCcécce( | 7.20-7.09 (m, 2H), 403. . ¢
e gy F)ec3d)e | 7.01-6.96 (m, 2H), 3
| I 12 6.79-6.70 (m, 1H),
N 6.55(br s, 1H), 5.88 (s,
1H), 3.68-3.61 (m, 1H),
3.03-2.75 (m, 3H),
2.29-2.00 (br s, 3H).
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Cclcceee | 1H NMR (400 MHz,
1ICINC(= | DMSO-d6) 9.36 (s,
O)c2neee | 1H), 9.10 (br s, 1H),
(NC(=0) | 8.67 (d, 5.3 Hz, 1H),
N= N3CCcdc | 8.27 (s, 1H), 8.24 (d,
&) neee3d)e | 5.4 Hz, 1H), 7.50 (d,

j\ 12 5.4 Hz, 1H), 7.41 (d, 386.

07 NH 5.3 Hz, 1H), 7.14 (td, 3 E

SN 7.5, 1.1 Hz, 1H), 7.01
N (., 7.7 Hz, 1H), 6.97 (t,

o 7.4 H, 1Hz), 6.55 (br s,
1H), 5.86 (s,1H), 370-
3.63 (m, 1H), 3.11-2.79
(m, 3H), 2.16 (br s,

8¥T1

CCICN( | 1H NMR (400 MHz,
C(=O)Nc¢ | DMSO0-d6) 9.31 (s,
2conc3C( | 2H), 8.78 (brs, 1H),
=O)NC(c | 8.67 (brs, 1H), 8.61 (s,
23)c2ccc | 1H), 8.60 (s, 1H), 7.64
cc2C)c2c | (d, 8.0 Hz, 1H), 7.59
ccecl? (d, 8.1 Hz, 1H), 7.46
Q—f (d, 5.4 Hz, 1H), 7.40
(d, 5.3 Hz, 1H), 7.17-
P nH 7.05 (m, 6H), 7.03-6.87 | 3°7- g
(m, 6H), 6.49 (brs, 4
| NH 2H), 5.89 (s, 1H), 5.88
N (s. 1H), 3.79-3.65 (m,
2H), 3.25-3.08 (m, 2H),
2.99 (dd, 8.9, 5.9 Hz,
1H), 2.51 (dd, 10.0, 6.7
Hz, 1H), 2.15 (brs,
6H), 1.09 (d, 7.6 Hz,
3H), 1.04 (d, 6.8 Hz,

6FT1

CC(C)(O i 1H NMR (400 MHz,
delee(NC | DMSO-d6) 10.40 (s,
(=O)c2ns | 1H), 9.47 (s, 1H), 8.65
c¢3cceec2 i (d, 8.1 Hz, 1H), 8.32

8 3)c2C(N § (d, 8.2 Hz, 1H), 8.23 (s,
C(=0)c2 i 1H), 7.72-7.66 (m, 1H),
P NH nl)clcee | 7.65-7.59 (m, 1H), 479. 0 A
cclCl 7.58-7.54 (m, 1H), 733 | 2
NH (d, 7.7 Hz, 1H), 7.22
(td, 7.7, 1.8 Hz, 1H),
7.15 (td, 7.6, 1.2 Hz,
1H), 6.31 (br s, 1H),
5.44 (s, 1H), 1.56 (s,
3H), 1.52 (s, 3H).

0ST-1
4]
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Cclccece | 1H NMR (400 MHz,
1CINC(= i DMSO-d6) 9.36 (s,
O)c2ncce | 1H), 9.02 (s, 1H), 8.84
= (NC(=0) | (s, 1H), 8.67 (d, 5.3 Hz,
Ny 4 N3CCcde | 1H), 8.15 (d, 4.9 Hz,
bt j\ cnce3d)e | 1H), 7.39 (d, 5.4 Hz, 386.
3 07 NH 12 1H), 7.24 (d, 4.7 Hz, 4 E
= S 1H), 7.13 (td, 7.5, 1.2
N7 Hz, 1H), 6.97 (m,, 2H),
o 6.54 (br s, 1H), 5.88 (s,
1H), 3.71-3.55 (m, 1H),
3.09-2.77 (m, 3H), 2.11
(br s, 3H).
Ccleccee | 1TH NMR (400 MHz,
1- DMSO-d6) 11.15 (br
nl[nHlc( | s, 1H), 9.85 (s, 1H),
cl =0)c2cce | 8.17 (s, 1H), 7.72 (dd,
o c¢(NC(=0 i 8.0,3.9 Hz, 1H), 7.59 g
— Qj/k“'” @\ )e3cocde( | (d, L8 Hz, 1H), 7.53 | 436, |
R P o . F)oe(Cl)e | (dd, 10.7, 1.9 Hz, 1H), , B
> @(‘NH ¢34)c12 | 7.26 (d, 7.0 Hz, 1H),
§ 7.14 (dd, 7.9, 7.4 Hz,
1H), 7.07 (dd, 7.7, 1.1
Hz, 1H), 6.97-6.92(m,
2H), 6.87 (td, 7.5, 1.1
Hz, 1H), 2.06 (s, 3H).
. F Ccleceee | 1THNMR (400 MHz,
) F 1CINC(= | DMSO-d6) 10.19 (s,
O)c2clc( i 1H), 8.98 (s, 1H), 8.17
NC(=0)c i (s, 1H), 7.85 (d, 8.4 Hz,
; 07 "NH lec(F)ee( | 1H), 7.45 (d, 8.8 Hz, 5150 p
o S\ cHC(F( | 1H), 7.33 (s, 1H), 7.06- | 3
N 7 F)F)cnc2 | 6.83 (m, 3H), 6.60 (s, J,
N_ © N1CCOC | 1H), 5.75 (s), 3.80-3.66
() C1 (m., 6H), 3.63-3.51 (m,
0 2H), 2.15 (s, 3H).
Cclceece | ITH NMR (400 MHz,
. F ICINC(= | DMSO-d6) 9.24 (s,
) F O)c2clc( i 1H), 8.90 (s, 1H), 8.59
NC(=0)c | (s, 1H), 8.38 (s, 1H),
lec(F)ec( | 7.87 (d, 8.7 Hz, 1H),
3 O™ "NH cHC(F)( | 7.49 (d, 8.8 Hz, 1H), 510. 0 o
P N\ F)F)cnc2 | 7.36 (s, 1H), 7.08-7.01 2
N~ - (m, 1H), 7.0-6.90 (m,
. © clenn(C) i 2H), 6.64 (s, 1H), 5.88
o cl (s, 1H), 3.91 (s, 3H),
N 2.33-2.00 (m, 60.5 Hz,
3H).
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Whal is claimed is:

1. A compound of formula I-1:

R1
/
X7 Q\
] /NH
Y\Z/ E
1-1

or a pharmaccutically acceptable salt thercof, wherein:

E is -C(O)-, -C(RP)-, -C(RERC(RE)s-, -C(S)-, -S(0)a., -OC(O)-, -N(RF)C(O)-, -C(O)N(RF)-,
or -C(RF)C(0)-;

Qis CH, C(R9), or N;

X is CH, C(R®), or N;

Y is CH, C(RY), or N;

Z is CH, C(R%), or N;

R!is -LL-R!A;

R2is -L2-R2A,

each instance of RE is independently H or -LE-RE4;

R is -LO-RA;

R¥is -LX-R¥4;

RY is -LY-RY4;

R”is -L7-R”*; or

two instances of R* are taken together with their intervening atoms to form a 3-8 membered
saturated or partially unsaturated monocyclic ring having 0-4 heteroatoms independently
sclected from nitrogen, oxygen, and sulfur; or an 8-12 membered saturated or partially
unsaturated bicyclic ring having 0-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur; wherein each ring is substituted with n instances of R*;

R and R' are taken together with their intervening atoms to form a 4-8 membered
saturated or partially unsaturated monocyclic ring having 0-4 heteroatoms independently

selected from nitrogen, oxygen, and sulfur; or an 8-12 membered saturated or partially
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unsalurated bicyclic ring having 0-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur; wherein each ring is substituted with p instances of RQ'¢;

RY and R” are taken together with their intervening atoms to form a 4-7 membered partially
unsaturated or aromatic ring having 0-4 heteroatoms independently selected from

nitrogen, oxygen, and sulfur; wherein said ring is substituted with q instances of RY%¢;

each of L}, L2 LE, LR LX LY, and L is independently a covalent bond, or a C1.4 bivalent
saturated or unsaturated, straight or branched hydrocarbon chain wherein one or two
methylene units of the chain are optionally and independently replaced by -CH(R")-,
_C(RY)s-, 6 cycloalkylene, Ca heterocycloalkylene, -N(R)-, -N(R)YC(O)-, -N(R)C(NR)-,
-N(R)C(NOR)-, -N(R)C(NCN)-, -C(OIN(R)-, -N(R)S(O)2-, -S(O):N(R)-, -O-, -C(O)-,
-0C(O)-, -C(0)O-, -S-, -S(O)- , or -S(O)a-;

R!4 is R* or R substituted by r! instances of R'S;

R?* is R or R® substituted by 1 instances of R*C;

REA is R or RE substituted by r instances of RE;

R%* is R or RP substitutcd by r* instanccs of R9C;

R** is R or RB substituted by 1’ instances of RX¢;

RY4 is R or RP substituted by r¢ instances of RY";

R”* is R® or R® substituted by r’ instances of R”;

R" is R* or R® substituted by 1* instances of R*;

each instance of R” is independently oxo, deuterium, halogen, -CN, -NOo, -OR, -SFs, -SR,
-NR2, -S(O)2R, -S(O)2NR2, -S(O):F, -S(O)R, -S(O)NR2, -S(OXNR)R, -S(O}NCN)R,
-S(INCN)R, -C(O)R, -C(O)OR, -C(O)NR>, -C(O)N(R)OR, -OC(O)R, -OC(O)NR.,
-N(RYC(O)OR, -N(R)C(O)R, -N(RYC(O)NR>, -N(R)C(NR)NR:, -N(R)S(O):NRo,
-N(R)S(O)R, -P(O)R2, -P(O)}R)OR, or -B(OR);

each instance of R® is independently a C).¢ aliphatic chain; phenyl; naphthyl; cubanyl;
adamantyl; a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; an 8-10 membered bicyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; a 3-7 membered saturated or partially unsaturated monocyclic carbocyclic ring; a 5-

12 membered saturated or partially unsaturated bicyclic carbocyclic ring; a 3-7 membered
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saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; or a 7-12 membered saturated or
partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently

selected from nitrogen, oxygen, and sulfur;

each instance of R'C, R?¢, RFC, RQC RXC RYC RZC, RIC, RFEC, RAIC and RY%C is
independently oxo, deuterium, halogen, -CN, -NOa», -OR, -SFs, -SR, -NR2, -S(O)2R,
-S(O)2NR2, -S(O):F, -S(O)R, -S(O)NR2, -S(O)(NR)R, -C(O)R, -C(O)OR, -C(O)NR2,
-C(O)N(R)OR, -OC(O)R, -OC(O)NRz, -N(R)C(O)OR, -N(R)C(O)R, -N(R)YC(O)NR2,
-N(R)YC(NR)NR2, -N(R)S(0)2NR2, -N(R)S(O):R, -P(O)Rz, -P(O)(R)OR, -B(OR)2, or an
optionally substituted group selected from Ci¢ aliphatic, phenyl, a 3-7 membered saturated
or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring

having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur;

each instance of R is independently hydrogen, or an optionally substituted group selected
from C1 aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen,
and sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur; or

two R groups on the same nitrogen are taken together with their intervening atoms to form
a 4-7 membered saturated, partially unsaturated, or heteroaryl ring having 0-3
heteroatoms, in addition to the nitrogen, independently selected from nitrogen, oxygen,
and sultur; and

each of n, p. q, 11, %, 1, 1*, 17, 1%, 1/, and r® is independently 0, 1, 2, 3, 4, or 5.

2. A compound of formula I:

R2 R1
/
XX Q
I /NH
Y\Z/ E
I

or a pharmaceutically acceptable salt thereof, wherein:
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E is -C(O)-, -C(R%)-, -C(RE)C(RP)a-, -C(S)-, -S(O)2., -OC(O)-, -N(RF)C(O)-, -C(OIN(RF)-,
or -C(R¥).C(0)-;

Qs CH, C(R9), or N;

X is CH, C(RX), or N;

Y is CH, C(RY), or N;

Z is CH, C(R%), or N;

R!is -L-R!%;

R? is -L2-R24;

cach instancc of RY is independently H or -LE-REA;

RQis -LA-R©A;

R%is -LX-R*4;

R is -LY-RY#;

RZis -LZ-R%*; or

two instanccs of RE arc taken togcther with their intervening atoms to form a 3-8 membered

saturated or partially unsaturated monocyclic ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; or an 8-12 membered saturated or partially

unsaturated bicyclic ring having 0-4 heteroatoms independently selected from nitrogen,

oxygen, and sulfur; wherein each ring is substituted with n instances of R¥E;

R® and R' are taken together with their intervening atoms to form a 4-8 membered
saturated or partially unsaturated monocyclic ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, and sulfur; or an 8-12 membered saturated or partially
unsaturated bicyclic ring having 0-4 heteroatoms independently selected from nitrogen,
oxygen, and sulfur; wherein each ring is substituted with p instances of R

RY and RZ are taken together with their intervening atoms to form a 4-7 membered partially
unsalturated or aromalic ring having 0-4 heteroatoms independently selected from

nitrogen, oxygen, and sulfur; wherein said ring is substituted with q instances of RY%¢;

each of L', L”, L¥, LY, L*, LY, and L7 is independently a covalent bond, or a Ci.4 bivalent
saturatcd or unsaturatcd, straight or branchcd hydrocarbon chain whercin onc or two

methylene units of the chain are optionally and independently replaced by -CH(RY)-,
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-C(RM)2-, C36 cycloalkylene, Cae heterocycloalkylene, -N(R)-, -N(R)C(O)-, -N(R)C(NR)-,
-N(R)C(NOR)-, -N(R)C(NCN)-, -C(O)IN(R)-, -N(R)S(O)2-, -S(O)2N(R)-, -O-, -C(O)-,
-0OC(0)-, -C(0)O-, -S-, -S(0O)- , or -S(O)>-;

R is R* or RP substituted by r! instances of R!C;

R>* is R* or R substituted by r” instances ot R*‘;

RFA is R* or RE substituted by r° instances of RF¢;

R4 is R or RB substituted by r* instances of RY;

R™* is R* or R® substituted by 1’ instances of R*“;

RY* is R* or RP substituted by r® instances of RY";

R7* is R* or RP substituted by r’ instances of R”";

Rl is R* or R® substituted by r® instances of R';

each instance of R” is independently oxo, deuterium, halogen, -CN, -NOa, -OR, -SFs, -SR,
-NR2, -S(O)2R, -S(O)2NR2, -S(O)F, -S(O)R, -S(O)NRz2, -S(OXNR)R, -C(O)R, -C(O)OR,
-C(O)NRz, -C(O)N(R)OR, -OC(O)R, -OC(O)NR2z, -N(R)C(O)OR, -N(R)C(O)R,
-N(R)C(O)NR2z, -N(R)C(NR)NRz, -N(R)S(O)2NR2, -N(R)S(O):R, -P(O)R2, -P(O)(R)OR,
or -B(OR);

each instance of R® is independently a C).¢ aliphatic chain; phenyl; naphthyl; cubanyl;
adamantyl; a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; an 8-10 membered bicyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; a 3-7 membered saturated or partially unsaturated monocyclic carbocyclic ring; a 5-
12 membered saturated or partially unsaturated bicyclic carbocyclic ring; a 3-7 membered
saturated or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur; or a 7-12 membered saturated or
partially unsaturated bicyclic heterocyclic ring having 1-4 heteroatoms independently

selected from nitrogen, oxygen, and sulfur;

each instance of R'¢, R*¢, REC, RQC, RXC RYC, RZC, RIC, RFEC RRIC and RYZC is
independently oxo, deuterium, halogen, -CN, -NO,, -OR, -SF3, -SR, -NR>, -S(O)2R,
-S(0)2NR2, -S(O)F, -S(O)R, -S(O)NR2, -S(O)NR)R, -C(O)R, -C(O)OR, -C(O)NR2,
-C(O)N(R)OR, -OC(O)R, -OC(O)NR2, -N(R)C(O)OR, -N(R)C(O)R, -N(R)C(O)NR>,
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-N(R)YC(NR)NR2, -N(R)S(O)2NR2, -N(R)S(O):R, -P(O)R2, -P(O)(R)OR, -B(OR)2, or an
optionally substituted group selected from Ci.¢ aliphatic, phenyl, a 3-7 membered saturated
or partially unsaturated monocyclic heterocyclic ring having 1-2 heteroatoms independently
selected from nitrogen, oxygen, and sulfur, and a 5-6 membered monocyclic heteroaryl ring

having 1-4 heteroatoms independently selected from nitrogen, oxygen, and sulfur;

each instance of R is independently hydrogen, or an optionally substituted group selected
from Ci.6 aliphatic, phenyl, a 3-7 membered saturated or partially unsaturated monocyclic
heterocyclic ring having 1-2 heteroatoms independently selected from nitrogen, oxygen,
and sulfur, and a 5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms

independently selected from nitrogen, oxygen, and sulfur; or

two R groups on the same nitrogen are taken together with their intervening atoms to form
a 4-7 membered saturated, partially unsaturated, or heteroaryl ring having 0-3
hcteroatoms, in addition to the nitrogen, independcently sclected from nitrogen, oxygen,

and sulfur; and
each of n, p, q, !, 12, r°, 1*, °, 15, 1/, and r® is independently 0, 1, 2, 3, or 4.

3. Thc compound of claim 1 or 2, wherein the compound is a compound of formula 111:

R2 R1
=
)Yﬁ P NH
~z
O
11

or a pharmaceutically acceptable salt thereof.

4, The compound of claim 1 or 2, wherein the compound is a compound of formula ITV:

R2 R1
1
X XN,
N

J
Yu_z

z

H
O

v

or a pharmaceutically acceptable salt thereoll
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5. The compound of ¢claim 1 or 2, wherein the compound is a compound of formula V, VI, or

VII:

R2 /R1 R2 /R1 R2 /R1
N\ XX Q\ X7 Q\
NH l NH Il NH
N = Y =
Zz r4
(o} (o} (o]
A% VI VII

or a pharmaceutically acceptable salt thercof.

6. The compound of claim 1 or 2, wherein the compound is a compound of formula VIII, IX,

or X:
R2 /R1 R2 /R1 R2 /R1
N7 X XX XX Q
i NH [l NH Il NH
Y\Z/ N\Z/ Y\N/
(o) (o] (@]

VIII IX X

or a pharmaceutically acceptable salt thercof.

7. The compound of claim 1 or 2, wherein the compound is a compound of formula XI, XII,

or XIII:

R2 R'I RZ R1 R2 R'I
X AN N
oL NH X'k P NH é P NH
~z z
o)
XTI XT1T XIIT

or a pharmaceutically acceptable salt thereof.

8. The compound of claim 1 or 2, wherein the compound is a compound of formula X1V,
XV, or XVL

RZ R1 R2 R1 R2 R1
N~ XX X7
g _J NH o | NH a_J NH
~z ~z N
o) o) o)
X1V XV XVI

or a pharmaceutically acceptable salt thereof.
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9. The compound of any one of the preceding claims, wherein X is CH.

10. The compound of claim 1 or 2, wherein the compound is a compound of formula

XXVIII:

XXVIII

or a pharmaceutically acceptable salt thereof.
11. The compound of any one of the preceding claims, wherein Z is CH or N.
12. The compound of any one of the preceding claims, wherein L' is a covalent bond.

13. The compound ot any one of the preceding claims, wherein R'* is RE substituted by r'

instances of R'C,

14. The compound of any one of the preceding claims, wherein R'* is phenyl or an 8-10
membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur, wherein R'# is substituted by 1! instances of R'“.

15. The compound of any one of the preceding claims, wherein R'* is phenyl substituted by

r! instances of R1C.

R1C
R1C

16. The compound of any one of the preceding claims, wherein R* is

17. The compound of any one of the preceding claims, wherein each instance of R'¢ is
independently halogen, -CN, -O-(C1.¢ aliphatic), or Ci.s aliphatic; wherein each Ci.¢ aliphatic

1s optionally substituted with one or more halogen atoms.

18. Thc compound of any onc of the preceding claims, whercin cach instance of R is

independently halogen or C1.3 aliphatic optionally substituted with 1-3 halogen.

19. The compound of any one of the preceding claims, wherein R? is -N(H)C(O)-R?4,
“N(H)C(O)N(H)-R>*, -C(O)N(H)-R?, -N(H)-R?4, -S(0)2CH3-R?*, -CH2S(0),-R*,
or -C(H)(CH3)OH.

20. The compound of any one of the preceding claims, wherein R? is -N(H)C(Q)-R?*2,
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21. The compound of any one of the preceding claims, wherein R? is RE substituted by 12
p y p g Y

instances of R?¢,

22. The compound of any one of the preceding claims, wherein R** is phenyl; naphthyl; an
8-10 membered bicyclic heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; or a 7-12 membered saturated or partially unsaturated bicyclic
heterocyclic ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and

2A 5

sulfur; wherein R?” is substituted by r* instances of R?C.

(R%C),

\\

(RZ)r2
S L
_ —
23. The compound of any one of claims 1-20, wherein R** is , ,
R  RP), (RO,
SO 20
l P HN (R*)r2 N~ ™
O (RQC) % l =
= N * (R?),

~

El 1)

(R2%),, (R2C)rz

RZGr
:@ )2 \(é) —(R2C)2
R2C
RZC
S
o O

24. The compound of any one of claims 1-18, wherein R? is ~L ,

PEFREET
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R2C R2C R2C R
OQ(N N N} O#N% N

NH NH
Y . or\(

25. The compound of any one of the preceding claims, wherein each instance of R%¢ is
independently halogen, -CN, -O-(Cj¢ aliphatic), or Ci.¢ aliphatic; wherein each Ci.¢ aliphatic

is optionally substituted with one or more halogen atoms.

26. The compound of any one of the preceding claims, wherein each instance of R*C is

independently halogen or C1.; aliphatic optionally substituted with 1-3 halogen.

27. The compound of any one of the preceding claims, wherein Y is C(RY4).
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28. The compound of any one of the preceding claims, wherein RY* is a C1.4 aliphaltic chain;
a 3-5 membered saturated or partially unsaturated monocyclic carbocyclic ring; or a 3-5
membered saturated or partially unsaturated monocyclic heterocyclic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, and sulfur; wherein RY# is
substituted by r® instances of a group independently selected from halogen, -CN, -OH, -O-
(optionally substituted C,.5 aliphatic), and an optionally substituted C,-3 aliphatic.

29. The compound of any one of claims 1-27, wherein RYA is an 8-10 membered bicyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; wherein said ring is substituted by r® instances of RYC.

30. The compound of any onc of claims 1-27, whercin RY4 is a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur; or a 3-7 membered saturated or partially unsaturated monocyclic heterocyclic ring

having 1-2 hcteroatoms independently sclected from nitrogen, oxygen, and sulfur; cach of

jug
= N

/N
L]
7 "N
31. The compound of any one of claims 1-27, wherein R¥4 is R | \=/ ,
RYC
) \N)j/\
’ \N/

which is substituted by 1€ instances of RY¢.

A
& & LR /\IR\
N/ N RYC N/ I’\l N\ / N’N N RYC\N/E)\ YC
\=N . =N , RYC \\.j , N= ,
fﬁ)\
RYC~N ~= o I}I
=N or RYC

32. The compound of any one of claims 1-27 or 29-3 1, wherein each instance of RYC is
independently oxo, halogen, -CN, -OH, -O-(C;.3 aliphatic), or C1-3 aliphatic, whercin cach Ci.

3 aliphatic is optionally substituted with one or more halogen atoms.

33. A compound sclected from thosc sct forth in Table 1, or a pharmaccutically acceptable

salt thereof.

34. A pharmaceutical composition, comprising a compound of any one of the preceding

claims, and a pharmaceutically acceptable carrier.
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35. A methoed of inhibiting PI3Ka signaling activity in a subject, comprising administering a
therapeutically ettective amount of a compound of any of ¢laims 1-33, or the pharmaceutical

composition of claim 34, to a subject in need thereof.

36. A method of treating a PI3Ka-mediated disorder in a subject, comprising administering a
therapeutically effective amount of a compound of any of claims 1-33, or the pharmaceutical

composition of claim 34, to a subject in need thereof.

37. A method of treating a cellular proliferative disease in a subject, comprising
administering a therapeutically effective amount of a compound of any of claims 1-33, or the

pharmaceutical composition ot claim 34, to a subject in need thereot.

38. The method of claim 37, wherein the cellular proliferative disease is cancer.

39. The method of claim 38, wherein the cancer is breast cancer.

40. The method of claim 38, wherein the cancer is ovarian cancer.

41. The method of claim 40, wherein the ovarian cancer is clear cell ovarian cancer.

42. The method of any one of claims 35-41, wherein the subject has PI3Ka containing at

least one of the tollowing mutations: H1047R, E542K, and E545K.
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