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COMPOUNDS AND COMPOSITIONS AS VHL LIGANDS
AND STAT3 DEGRADERS AND USES THEREOF

RELATED APPLICATIONS
[0001] This application claims the benefit of and priority to U.S. Provisional Application No.
63/521,994, filed June 20, 2023; U.S. Provisional Application No. 63/598,423, filed November
13, 2023; U.S. Provisional Application No. 63/522,002, filed June 20, 2023; and U.S.
Provisional Application No. 63/598,434, filed November 13, 2023; the contents of each of

which are incorporated herein by reference in their entireties.

BACKGROUND
[0002] E3 ubiquitin ligases confer substrate specificity for ubiquitination and are more
attractive therapeutic targets than general proteasome inhibitors due to their specificity for
certain protein substrates. Although the development of ligands of E3 ligase has proven
challenging, in part due to the fact that they must disrupt protein-protein interactions, recent
developments have provided specific ligands which bind to these ligases. However, the field
remains underdeveloped.
[0003] One E3 ligase with exciting therapeutic potential is the von Hippel-Lindau (VHL)
tumor suppressor, the substrate recognition subunit of the E3 ligase complex VCB, which also
consists of elongins B and C, Cul2 and Rbxl. The primary substrate of VHL is Hypoxia
Inducible Factor la (HIF-la), a transcription factor that upregulates genes such as the pro-
angiogenic growth factor VEGF and the red blood cell inducing cytokine erythropoietin in
response to low oxygen levels. While HIF-la is constitutively expressed, its intracellular levels
are kept very low under normoxic conditions via its hydroxylation by prolyl hydroxylase
domain (PHD) proteins and subsequent VHL-mediated ubiquitination.
[0004] The crysial structore of VHL with ligands has been obtained, confirming that a small
compound can mimic the binding mode of the transcription factor HiF-Ia, the major substrate
of VHL. Using rational design, the first small molecule ligands of Von Hippel Lindan (VHL)
the substrate recognition subunit of the E3 ligase VUB (an important target in cancer, chronic
anemia and ischemia) were generated. However, an ongoing need exists in the art for effective
small molecutle therapeutics across disease indications.
[0005] The signal transducer and activator of transcription (STAT) proteins play important

roles in biological processes. For example, the abnormal activation of STAT signaling
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pathways is implicated in cancer, autoimmune diseases, rheumatoid arthritis, asthma, diabetes,
and other human diseases. See, e.g., Miklossy et al., Nat Rev Drug Discov 12:611-629 (2013).
[0006] The STAT protein family is composed of seven members: STAT1, STAT2, STATS3,
STAT4, STATSA, STATSB, and STAT6. Structurally, they share five domains: an amino-
terminal domain, a coiled-coil domain, a DNA-binding domain, an SH2 domain, and a
carboxy-terminal transactivation domain. The transactivation domain contains one or two
amino acid residues that are crucial for the activity of the STAT protein. In particular,
phosphorylation of a particular tyrosine residue promotes dimerization, whereas
phosphorylation of a particular serine residue enhances transcriptional activation.

[0007] STAT proteins promote fundamental cellular processes, including cell growth and
differentiation, development, apoptosis, immune responses, and inflammation. In particular,
STATS3 function may be abnormal in the context of cancer, and this abnormality represents an
underlying mechanism of STAT3 for promoting malignant transformation and progression.
Constitutively active STAT3 is detected in numerous malignancies, including breast,
melanoma, prostate, head and neck squamous cell carcinoma (HNSCC), multiple myeloma,
pancreatic, ovarian, and brain tumors. Aberrant STAT3 signaling promotes tumorigenesis and
tumor progression partly through dysregulating the expression of critical genes that control cell
growth and survival, angiogenesis, migration, invasion, or metastasis. These genes include
those that encode p21WAFVYCIP2 cyclin D1, MYC, BCL-X, BCL-2, vascular endothelial growth
factor (VEGF), matrix metalloproteinase 1 (MMP1), MMP7 and MMP9, and survivin. STAT3
may also play a role in the suppression of tumor immune surveillance. Consequently, the
genetic and pharmacological modulation of persistently active STAT3 was shown to control
the tumor phenotype and to lead to tumor regression in vivo.

[0008] There exists a need in the art for STAT3 inhibitors and STAT3 degraders having
physical and pharmacological properties that allow them to be used in therapeutic applications

for treating disease.

SUMMARY
[0009] In certain aspects, the present disclosure provides compounds or conjugates of Formula

I.
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and pharmaceutically acceptable salts, solvates, or stereoisomers thereof, wherein each of the

variables in Formulae I is described, embodied, and exemplified herein.

[0010] In certain aspects, the present disclosure provides pharmaceutical compositions
comprising a compound disclosed herein, and a pharmaceutically acceptable excipient.

[0011] In certain aspects, the present disclosure provides methods of binding VHL E3 ubiquitin
ligase protein complex in a subject or biological sample comprising administering the
compound disclosed herein or contacting the biological sample with the compound disclosed
herein.

[0012] In certain aspects, the present disclosure provides uses of the compound disclosed
herein in the manufacture of a medicament for binding VHL E3 ubiquitin ligase protein
complex in a subject or biological sample.

[0013] In certain aspects, the present disclosure provides compounds disclosed herein for use
in binding VHL E3 ubiquitin ligase protein complex in a subject or biological sample.

[0014] In certain aspects, the present disclosure provides methods of degrading a protein in a
subject or biological sample comprising administering a compound or conjugate disclosed
herein to the subject or contacting the biological sample with the compound disclosed herein.

[0015] In certain aspects, the present disclosure provides uses of a compound or conjugate
disclosed herein in the manufacture of a medicament for degrading a protein in a subject or
biological sample.

[0016] In certain aspects, the present disclosure provides compounds or conjugates disclosed
herein for use in degrading a protein in a subject or biological sample.

[0017] In certain aspects, the present disclosure provides methods of treating or preventing a
disease or disorder in a subject in need thereof, comprising administering to the subject a
compound or conjugate disclosed herein.

[0018] In certain aspects, the present disclosure provides methods of treating a disease or
disorder in a subject in need thereof, comprising administering to the subject a compound or

conjugate disclosed herein.
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[0019] In certain aspects, the present disclosure provides uses of a compound or conjugate
disclosed herein in the manufacture of a medicament for treating or preventing a disease or
disorder in a subject in need thereof.
[0020] In certain aspects, the present disclosure provides uses of a compound or conjugate
disclosed herein in the manufacture of a medicament for treating a disease or disorder in a
subject in need thereof.
[0021] In certain aspects, the present disclosure provides compounds or conjugates disclosed
herein for use in treating or preventing a disease or disorder in a subject in need thereof.
[0022] In certain aspects, the present disclosure provides compounds or conjugates disclosed
herein for use in treating a disease or disorder in a subject in need thereof.
[0023] In certain aspects, the present disclosure provides conjugates of Formula II:

T-L-V (II),
and pharmaceutically acceptable salts, solvates, or stereoisomers thereof, wherein:

V is of Formula II-1

(RE)e (RA)a
E1
C2-01
(RO¢ RY® (IL-1),

L is of Formula IT-2

(I1-2), and
T is of Formula II-3
R0 o (R 0
R”’o’z3 o) w
e A 5 Ve,
(R®)y (I1-3),

wherein each of the variables in Formulae II, II-1, II-2, and II-3, is described, embodied, and
exemplified herein.

[0024] In certain aspects, the present disclosure provides pharmaceutical compositions
comprising a conjugate disclosed herein, and a pharmaceutically acceptable excipient.
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[0025] In certain aspects, the present disclosure provides methods of degrading a protein (e.g.,
STAT3) in a subject or biological sample comprising administering a conjugate disclosed
herein to the subject or contacting the biological sample with the conjugates disclosed herein.
[0026] In certain aspects, the present disclosure provides uses of a conjugate disclosed herein
in the manufacture of a medicament for degrading a protein (e.g., STAT3) in a subject or
biological sample.

[0027] In certain aspects, the present disclosure provides conjugates disclosed herein for use
in degrading a protein (e.g., STAT3) in a subject or biological sample.

[0028] In certain aspects, the present disclosure provides methods of reducing a protein (e.g.,
STAT3) in a subject or biological sample comprising administering a conjugate disclosed
herein to the subject or contacting the biological sample with the conjugate disclosed herein.
[0029] In certain aspects, the present disclosure provides uses of a conjugate disclosed herein
in the manufacture of a medicament for reducing a protein (e.g., STAT3) in a subject or
biological sample.

[0030] In certain aspects, the present disclosure provides conjugates disclosed herein for use
in reducing a protein (e.g., STAT3) in a subject or biological sample.

[0031] In certain aspects, the present disclosure provides methods of treating or preventing a
disease or disorder (e.g., a STAT3-mediated disease or disorder) in a subject in need thereof,
comprising administering to the subject a conjugate disclosed herein (e.g., in a therapeutically
effective amount).

[0032] In certain aspects, the present disclosure provides methods of treating a disease or
disorder (e.g., a STAT3-mediated disease or disorder) in a subject in need thereof, comprising
administering to the subject a conjugate disclosed herein (e.g., in a therapeutically effective
amount).

[0033] In certain aspects, the present disclosure provides uses of a conjugate disclosed herein
in the manufacture of a medicament for treating or preventing a disease or disorder (e.g., a
STAT3-mediated disease or disorder) in a subject in need thereof.

[0034] In certain aspects, the present disclosure provides uses of a conjugate disclosed herein
in the manufacture of a medicament for treating a disease or disorder (e.g., a STAT3-mediated
disease or disorder) in a subject in need thereof.

[0035] In certain aspects, the present disclosure provides conjugates disclosed herein for use
in treating or preventing a disease or disorder (e.g., a STAT3-mediated disease or disorder) in

a subject in need thereof.
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[0036] In certain aspects, the present disclosure provides conjugates disclosed herein for use
in treating a disease or disorder (e.g., a STAT3-mediated disease or disorder) in a subject in

need thereof.

DESCRIPTION OF THE DRAWINGS
[0037] FIG. 1 is a graph showing antitumor activity (SUP-M2 tumor growth) of STAT3
degrader B1 in SUP-M2 lymphoma xenograft models in SCID mice.
[0038] FIG. 2 is a graph showing antitumor activity (SUP-M2 body weight) of STAT3
degrader B1 in SUP-M2 lymphoma xenograft models in SCID mice.
[0039] FIG. 3 is a graph showing antitumor activity (SU-DHL-1 tumor growth) of STAT3
degrader B3 in SU-DHL-1 lymphoma xenograft models in SCID mice.
[0040] FIG. 4 is a graph showing antitumor activity (SU-DHL-1 body weight) of STAT3
degrader B3 in SU-DHL-1 lymphoma xenograft models in SCID mice.
[0041] FIG. 5 is a graph showing antitumor activity (SUP-M2 tumor growth) of STAT3
degrader B3 in SUP-M2 lymphoma xenograft models in SCID mice.
[0042] FIG. 6 is a graph showing antitumor activity (SUP-M2 body weight) of STAT3
degrader B3 in SUP-M2 lymphoma xenograft models in SCID mice.
[0043] FIG. 7 is a graph showing antitumor activity (MDA-MB-468 tumor growth) of STAT3
degrader B3 in the MDA-MB-468 triple-negative breast cancer model.

DETAILED DESCRIPTION

[0044] The present disclosure relates to compounds that show VHL E3 ubiquitin ligase protein
complex-binding activity, bifunctional degraders comprising a VHL E3 ubiquitin ligase protein
complex-binding moeity, and pharmaceutical compositions comprising such compounds or
bifunctional degraders. The present disclosure further relates to methods of binding VHL E3
ubiquitin ligase protein complex in a subject or biological sample comprising administering a
compound described herein to the subject or contacting the biological sample with a compound
described herein. The present disclosure further relates to methods of degrading a protein in a
subject or biological sample comprising administering a compound described herein to the
subject or contacting the biological sample with a compound described herein. The present
disclosure also relates to methods of treating or preventing a disease or disorder a subject in
need thereof, comprising administering to the subject a compound described herein.
[0045] The present disclosure further relates to conjugates that may be useful as
degraders for certain proteins (e.g., STAT3). The present disclosure also relates to methods of

degrading certain proteins (e.g., STAT3) comprising contacting the STAT3 protein with a
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conjugate disclosed herein. The present disclosure also relates to methods of treating a STAT3-
mediated disease or condition in a subject in need thereof by administering (e.g., in a
therapeutically effective amount) a conjugate disclosed herein. The present disclosure further
relates to methods of treating a STAT3-mediated disease or condition in a subject in need
thereof, comprising administering (e.g., in a therapeutically effective amount) a pharmaceutical

composition comprising an amount of a conjugate disclosed herein.

Compounds of the Present Disclosure

VHL Ligands
[0046] In certain aspects, the present disclosure provides compounds of Formula I:
(RE)e (RA)a
E' b
( E ' A ) g (R
CZ-C1
RO R .

and pharmaceutically acceptable salts, solvates, or stereoisomers thereof, wherein:

Ring A is 5- to 7-membered heterocycle;

each R* is independently oxo, halogen, -CN, -NO», -OH, -NH>, Ci alkyl, Ci- alkoxy, Ci-6
alkylamino, Ca.¢ alkenyl, C26 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more RY;

a is an integer selected from O to 10, as valency permits;

Ring C is Cs aryl or 5- to 6-membered heteroaryl;

C! and C? are independently C or N;

each RC is independently hydrogen, halogen, -CN, -NO», -OH, -NHz, C1¢ alkyl, Ci.¢ alkoxy,
Ci6 alkylamino, Cas alkenyl, Ca¢ alkynyl, Cs.i2 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce-10 aryl, 5- to 10-membered heteroaryl, -SRP, -S(=O)R?, -S(=0):R?,
S(=0)20R’, -S(=0)%NR‘R?, -NRS(=0):R*, -NR°S(=O)R?, -NR°S(=0):0R", -
NR¢S(=0)2NRRY, -NR’C(=O)NRR?, -NR"C(=O)R?, -NR’C(=0)OR’, -OS(=0)2R?, -
OS(=0)20R", -OS(=0):NRR?, -OC(=O)R?, -OC(=0)OR", -OC(=0)NR‘R?, -C(=O)R?, -
C(=0)OR®, or -C(=0)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,

carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";
c is an integer selected from 0 to 5, as valency permits;

Ring D is Cg aryl or 5- to 6-membered heteroaryl;
7
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each RP is independently halogen, -CN, -NO,, -OH, -NHa, Ci alkyl, Ci alkoxy, Cis
alkylamino, Caz.¢ alkenyl, C2 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0)2R?, -S(=0):0R", -
S(=0),NR°RY, -NR°S(=0):R?, -NR°S(=0)R?, -NRS(=0),0R®, -NR¢S(=0),NRR¢, -
NR°C(=0)NRR?, -NR°C(=O)R?, -NR"C(=O)OR’, -OS(=0):R*, -OS(=0).0R’, -
0S(=0):NRRY, -OC(=0)R?, -OC(=0)OR®, -OC(=0)NR°RY, -C(=O)R?, -C(=0)OR", or -
C(=O)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

d is an integer selected from 0 to 4;

Ring E is Cs.p2 carbocycle or 5- to 12-membered heterocycle, wherein the carbocycle or
heterocycle is optionally substituted with one or more RY;

E'is C(R*")2, NRF!", O, or S;

each RE' is independently halogen, -CN, -NO,, -OH, -NHa, Ci alkyl, Ci. alkoxy, Cis
alkylamino, Cs.¢ carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy,
alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

R¥!" is an amino-protecting group, hydrogen, Ci.s alkyl, Cs. carbocyclyl, 3- to 6-membered
heterocyclyl, -S(=0)R%, -S(=0)0R®, -S(=0)%NR°RY, -C(=O)R? -C(=O0)OR®, or -
C(=0)NR°RY; wherein the alkyl, carbocyclyl, or heterocyclyl is optionally substituted with
one or more RY;

each R is independently amino-protecting group, oxo, hydrogen, halogen, -CN, -NO,, -OH, -
NH», Ci alkyl, Ci6 alkoxy, Ci alkylamino, Caz alkenyl, Cs.¢ alkynyl, Cs.12 carbocyclyl,
3- to 12-membered heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl, wherein the
alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is
optionally substituted with one or more R"; or

two geminal RE, together with the carbon atom to which they are bonded, form Cs.¢ carbocycle
or 3- to 6-membered heterocycle, wherein the carbocycle or heterocycle is optionally
substituted with one or more RY;

e is an integer selected from 0 to 6;

RY? is hydrogen, Ci.¢ alkyl, Cs.6 carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0)2R?, -
S(=0)0RP, -S(=0)2NR°RY, -C(=0)R?, -C(=0)OR®, or -C(=0)NRR?; wherein the alkyl,
carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

RY* is hydrogen, Ci alkyl, Cis heteroalkyl, wherein the alkyl or heteroalkyl is optionally

substituted with one or more R"; and
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RY* is hydrogen, halogen, -CN, -NO,, -OH, -NH>, C.¢ alkyl, Ci.¢ alkoxy, Ci.¢ alkylamino, Ca-
¢ alkenyl, Ca.¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10 aryl, 5- to
10-membered heteroaryl, -C(=0)OR®, or -C(=O)NR°RY, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more RY,

wherein:

each R" is independently oxo, halogen, -CN, -NO, -OH, -NH;, Ci alkyl, Ci6 alkoxy, Ci-6
alkylamino, Ca.¢ alkenyl, Ca26 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0)R?, -S(=0)20R", -
S(=0)NR°RY, -NRS(=0)2R?, -NR°S(=0)R?, -NR°S(=0).0R®, -NR°S(=0):NR°RY, -
NRPC(=O)NR‘R?, -NR’C(=O)R?, -NR°C(=O)OR®, -OS(=0)R? -OS(=0):0R’, -
OS(=0)NR°R¢, -OC(=0)R?, -OC(=0)OR", -OC(=0)NR‘R?, -C(=O)R?, -C(=0)OR?", or -
C(=0)NR‘RY; wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more substituents
selected from oxo, halogen, -CN, -NO, -OH, -NH>, C1.salkyl, Ci.s alkoxy, Cisalkylamino,
Casalkenyl, Ca6 alkynyl, Cs.6 carbocyclyl, and 3- to 6-membered heterocyclyl;

each R? is independently Cis alkyl, Ca alkenyl, Ca alkynyl, Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, Cs.10aryl, or 5- to 10-membered heteroaryl;

each R is independently hydrogen, Ci.6 alkyl, Ca alkenyl, Ca.¢ alkynyl, Cs.12 carbocyclyl, 3-
to 12-membered heterocyclyl, Cs.10aryl, or 5- to 10-membered heteroaryl; and

each R® and RY is independently hydrogen, Ci¢ alkyl, Ca alkenyl, Ca¢ alkynyl, Ci.i2
carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10aryl, or 5- to 10-membered heteroaryl;
or

R and RY, together with the nitrogen atom to which they are attached, form 3- to 12-membered
heterocyclyl,

wherein each occurrence of R?, R?, R¢, and R is independently and optionally substituted with
one or more R* and

each R” is independently oxo, halogen, -CN, -NO2, -OH, -NH3, Ci.¢ alkyl, Ci.¢ alkoxy, Ci
alkylamino, Ca.¢ alkenyl, Cz6 alkynyl, Cs.¢ carbocyclyl, or 3- to 6-membered heterocyclyl.

[0047] In certain embodiments, the compound is a compound of Formula I-0 or I-0’
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I1-0%).
[0048] In certain embodiments, the compound is a compound of Formula I-1 or I-2

(RM,

RE)
(RD>d
RC~< V5
RV3

(I-1) or

I-2).

[0049] In certain embodiments, the compound is a compound of Formula I-1-i or I-2-i

R a
11%( (RE) ( )
j\n/ (RD)d
RC / N RVS
(I-1-i) or
RE) (R )a
1?}1
A (RD)d
o V5
N (I-2-i).

[0050] In certain embodiments, the compound is a compound of Formula I-1-ii or I-2-ii
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(RE)ez (R,

nE'H

RE
N
RL 0 N@RW
N~ 0) RV3

(I-1-ii) or
(R%e2 (RM),
£
nETHR >
E N A Rv4 (R )d
RC \\ N RVS
N © o) BV3

R (I-2-ii).

[0051] In certain embodiments, the compound is a compound of Formula I-1-ii or I-2-ii

(REez (RM)a

HEPH

RE
Ji‘F\{/NA it (R
N OQN)\@RVS
O RV3

N (I-1-ii) or
(R%ez (RM),
£
E N A Rv4 (R )d
RC \\ N RV5
N-© © O bHV3
R (I-2-ii),

wherein each of R is independently Ci alkyl.

[0052] In certain embodiments, mis 1 or2; andnis 0, 1, or 2.

[0053] In certain embodiments, m is 1. In certain embodiments, m is 2.

[0054] In certain embodiments, n is 0. In certain embodiments, n is 1. In certain
embodiments, n is 2.

[0055] In certain embodiments, mis 1 and n is 1.

[0056] In certain embodiments, mis 2 and n is 1.

[0057] In certain embodiments, m is 1 and n is O.

[0058] In certain embodiments, m is 1 and n is 2.

[0059] In certain embodiments, Ring E is Cs.i2 carbocyclyl (e.g., cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),

11
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cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co),
cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cio), or spiro[4.5]decanyl (Ci0)) or 5- to 12-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 5- to §-membered rings and 1-5 heteroatoms selected
from N, O, and S), wherein the carbocyclyl or heterocyclyl is optionally substituted with one
or more R".

[0060] In certain embodiments, each R* is independently oxo, hydrogen, halogen (e.g., -F, -
Cl, -Br, or -I), -CN, -NOz, -OH, -NH>, Ci.s alkyl (e.g., methyl (Cy), ethyl (C>), n-propyl (Cs), i-
propyl (C3), n-butyl (Cs), i-butyl (Cs), s-butyl (Cs), -butyl (C4), pentyl (Cs), or hexyl (Cs)), Ci-
¢ alkoxy (e.g., methoxy (Cy), ethoxy (C2), propoxy (C3), i-propoxy (Cz), n-butoxy (C4), i-butoxy
(Cyq), s-butoxy (Cs), t-butoxy (Cs), pentoxy (Cs), or hexoxy (Cs)), Cie alkylamino (e.g.,
dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-
butylamino, di-s-butylamino, di-#-butylamino, dipentylamino, dihexylamino,
methylethylamino, methyl-n-propylamino, methyl-i-propylamino, methyl-n-butylamino,
methyl-i-butylamino, — methyl-s-butylamino, methyl--butylamino, methylpentylamino,
methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-
butylamino, ethyl-i-butylamino, ethyl-#-butylamino, ethylpentylamino, ethylhexylamino,
propyl-n-butylamino,  propyl-i-butylamino, propyl-s-butylamino, propyl-#-butylamino,
propylpentylylamino, propylhexylamino, #n-butylpentylamino, i-butylpentylamino, s-
butylpentylamino,  #-butylpentylamino,  n-butylhexylamino, i-butylhexylamino,  s-
butylhexylamino, #-butylhexylamino, or pentylhexylamino), Cz¢ alkenyl (e.g., ethenyl (Cz), 1-
propenyl (C3), 2-propenyl (Cs), 1-butenyl (C4), 2-butenyl (C4), butadienyl (C4), pentenyl (Cs),
pentadienyl (Cs), or hexenyl (Cs)), Cas alkynyl (e.g., ethynyl (C2), 1-propynyl (C3), 2-propynyl
(Cs), 1-butynyl (C4), 2-butynyl (Cs), pentynyl (Cs), or hexynyl (Cs)), Cs.12 carbocyclyl (e.g.,
cyclopropyl (Cs), cyclopropenyl (Cz), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co),
cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cio), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 3- to 8-membered rings and 1-5 heteroatoms selected
from N, O, and S), Cs.10aryl (e.g., phenyl or naphthyl), or 5- to 10-membered heteroaryl (e.g.,

heteroaryl comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from
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N, O, and S), wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R".

[0061] In certain embodiments, each RE is independently oxo, hydrogen, halogen, -CN, -NO,
-OH, -NHa, Cisalkyl, Ci.¢ alkoxy, Ci.¢ alkylamino, Ca¢ alkenyl, Ca6 alkynyl, Cs¢ carbocyclyl,
3- to 6-membered heterocyclyl, Ce aryl, or 5- to 6-membered heteroaryl, wherein the alkyl,
alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0062] In certain embodiments, each RF is independently oxo, hydrogen, halogen, -CN, -NO,
-OH, -NHa, Ci¢ alkyl, Ci.¢ alkoxy, Ci-¢ alkylamino, Ca.¢ alkenyl, C2.¢ alkynyl, Cs.¢ carbocyclyl,
or 3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, or heterocyclyl is optionally substituted with one or more R".

[0063] In certain embodiments, each RE is independently oxo, hydrogen, halogen, -CN, -NO3,
-OH, -NH3, Ci alkyl, Ci.6 alkoxy, Ci-¢ alkylamino, Cs. carbocyclyl, or 3- to 6-membered
heterocyclyl, wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally
substituted with one or more R".

[0064] In certain embodiments, at least two R* are independently Ci.¢ alkyl.

[0065] In certain embodiments, two geminal RE, together with the carbon atom to which they
are bonded, form Cs.¢ carbocycle (e.g., cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs),
cyclobutenyl (C4), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Cs),
or cyclohexadienyl (Ce)), or 3- to 6-membered heterocycle (e.g., heterocyclyl comprising one
3- to 6-membered ring and 1-3 heteroatoms selected from N, O, and S), wherein the carbocycle
or heterocycle is optionally substituted with one or more R".

[0066] In certain embodiments, e is 0. In certain embodiments, e is 1. In certain embodiments,
e is 2. In certain embodiments, e is 3. In certain embodiments, e is 4. In certain embodiments,
e is 5. In certain embodiments, ¢ is 6.

[0067] In certain embodiments, e is an integer selected from 2 to 6.

[0068] In certain embodiments, each RY is independently hydrogen, Ci- alkyl, or Ci.salkoxy
(e.g., methyl (C1), ethyl (C2), n-propyl (C3), i-propyl (Cs), n-butyl (Cs), i-butyl (C4), s-butyl
(C4), t-butyl (C4), pentyl (Cs), or hexyl (Ce)) , wherein at least one R is not hydrogen.

[0069] In certain embodiments, each RY is independently C¢alkyl. In certain embodiments,
each R¥ is independently methyl, ethyl, or propyl. In certain embodiments, each R¥' is methyl.
[0070] In certain embodiments, two R, together with the carbon atom to which they are
bonded, form Cs. carbocyclyl (e.g., cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Ca),

cyclobutenyl (C4), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Cs),
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or cyclohexadienyl (Cs)), or 3- to 6-membered heterocyclyl (e.g., heterocyclyl comprising one
3- to 6-membered ring and 1-3 heteroatoms selected from N, O, and S), wherein the carbocycle
or heterocycle is optionally substituted with one or more R".

[0071] In certain embodiments, RF is RF'.

[0072] In certain embodiments, E' is C(RE),, NRF!", O, or S. In certain embodiments, E' is
C(RF"),, NRE!”, O, or S. In certain embodiments, E' is NRF!". In certain embodiments, E' is
O. In certain embodiments, E! is S.

[0073] In certain embodiments, E' is C(RF!),, NRE!, or O.

[0074] In certain embodiments, each RE! is independently hydrogen, halogen (e.g., -F, -Cl, -
Br, or -1), -CN, -NO3, -OH, -NH3, C1 alkyl (e.g., methyl (C1), ethyl (C2), n-propyl (Cs), i-
propyl (C3), n-butyl (Ca), i-butyl (C4), s-butyl (C4), t-butyl (C4), pentyl (Cs), or hexyl (Cs)), Ci-
s alkoxy (e.g., methoxy (C1), ethoxy (C2), propoxy (C3), i-propoxy (Cz), n-butoxy (C4), i-butoxy
(Cs), s-butoxy (Cs4), t-butoxy (Cs), pentoxy (Cs), or hexoxy (Cs)), Cis alkylamino (e.g.,
dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-zn-butylamino, di-i-
butylamino, di-s-butylamino, di-#-butylamino, dipentylamino, dihexylamino,
methylethylamino, methyl-n-propylamino, methyl-i-propylamino, methyl-zn-butylamino,
methyl-i-butylamino,  methyl-s-butylamino, methyl--butylamino, methylpentylamino,
methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-
butylamino, ethyl-i-butylamino, ethyl-z-butylamino, ethylpentylamino, ethylhexylamino,
propyl-n-butylamino,  propyl-i-butylamino, propyl-s-butylamino, propyl-t-butylamino,
propylpentylylamino, propylhexylamino, n-butylpentylamino, i-butylpentylamino, s-
butylpentylamino,  #-butylpentylamino,  n-butylhexylamino, i-butylhexylamino,  s-
butylhexylamino, #-butylhexylamino, or pentylhexylamino), Cs carbocyclyl (e.g., cyclopropyl
(Cs), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl
(Cs), cyclohexyl (Cs), cyclohexenyl (Ce), or cyclohexadienyl (Cs)), or 3- to 6-membered
heterocyclyl (e.g., heterocyclyl comprising one 3- to 6-membered ring and 1-3 heteroatoms
selected from N, O, and S), wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl
is optionally substituted with one or more R".

[0075] In certain embodiments, each RE! is independently hydrogen or Ci.¢ alkyl.

[0076] In certain embodiments, RE!" is an amino-protecting group (e.g., carbamates {e.g., 1-
butyloxycarbonyl (Boc), 9-fluorenylmethyloxycarbonyl (Fmoc), p-methoxybenzyl carbonyl
(Moz or MeOZ), 2,2,2-trichloroehtoxycarbonyl (Troc), and benzyl carbamate (Cbz)), esters
(e.g., acetyl (Ac); benzoyl (Bz), trifluoroacetyl, and phthalimide), amines (e.g, benzyl (Bn), p-

methoxybenzyl (PMB), p-methoxyphenyl (PMP), and triphenylmethyl (trityl)), and
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sulfonamides (e.g., tosyl (Ts), N-alkyl nitrobenzenesulfonamides {(Nosyl), and 2-
nitrophenylsulfenyl (Nps)), hydrogen, Ci.s alkyl (e.g., methyl (C1), ethyl (C2), n-propyl (C3), i-
propyl (Cs), n-butyl (Ca), i-butyl (Ca4), s-butyl (Cs), t-butyl (Ca), pentyl (Cs), or hexyl (Ce)), Cs-
¢ carbocyclyl (e.g., cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cy4), cyclobutenyl (Ca),
cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Cs), or cyclohexadienyl
(Ce)), or 3- to 6-membered heterocyclyl (e.g., heterocyclyl comprising one 3- to 6-membered
ring and 1-3 heteroatoms selected from N, O, and S), -S(=0)2R?, -S(=0),0RP, -S(=0);NR°RY,
-C(=0)R?, -C(=0)OR®, or -C(=0)NR°RY; wherein the alkyl, carbocyclyl, or heterocyclyl is
optionally substituted with one or more R".

[0077] In certain embodiments, RE!" is amino-protecting group, hydrogen, Ci.¢ alkyl, or -
C(=0O)R?.

[0078] In certain embodiments, Ring A is 5- to 7-membered heterocycle. In certain
embodiments, Ring A is 5-membered heterocycle. In certain embodiments, Ring A is 6-
membered heterocycle. In certain embodiments, Ring A is 7-membered heterocycle.

[0079] In certain embodiments, each R? is independently oxo, halogen (e.g., -F, -Cl, -Br, or -
I), -CN, -NO», -OH, -NH>, Cis alkyl (e.g., methyl (C1), ethyl (C2), n-propyl (C3), i-propyl (C3),
n-butyl (Cs), i-butyl (Cs), s-butyl (C4), t-butyl (Cs), pentyl (Cs), or hexyl (Ce)), Ci-s alkoxy (e.g.,
methoxy (Ci), ethoxy (Cz), propoxy (Cs), i-propoxy (Cs), n-butoxy (Cs), i-butoxy (Cs), s-
butoxy (Cs), t-butoxy (Cs), pentoxy (Cs), or hexoxy (Cs)), Cis alkylamino (e.g.,
dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-
butylamino, di-s-butylamino, di-#-butylamino, dipentylamino, dihexylamino,
methylethylamino, methyl-n-propylamino, methyl-i-propylamino, methyl-n-butylamino,
methyl-i-butylamino, — methyl-s-butylamino, methyl--butylamino, methylpentylamino,
methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-
butylamino, ethyl-i-butylamino, ethyl-z-butylamino, ethylpentylamino, ethylhexylamino,
propyl-n-butylamino,  propyl-i-butylamino, propyl-s-butylamino, propyl-#-butylamino,
propylpentylylamino, propylhexylamino, #n-butylpentylamino, i-butylpentylamino, s-
butylpentylamino,  #-butylpentylamino,  n-butylhexylamino, i-butylhexylamino,  s-
butylhexylamino, #-butylhexylamino, or pentylhexylamino), Cz¢ alkenyl (e.g., ethenyl (Cz), 1-
propenyl (C3), 2-propenyl (Cs), 1-butenyl (C4), 2-butenyl (C4), butadienyl (C4), pentenyl (Cs),
pentadienyl (Cs), or hexenyl (Cs)), C2-6 alkynyl (e.g., ethynyl (C»), 1-propynyl (Cs), 2-propynyl
(Cs), 1-butynyl (C4), 2-butynyl (Cs), pentynyl (Cs), or hexynyl (Cs)), Cs-12 carbocyclyl (e.g.,
cyclopropyl (Cs), cyclopropenyl (Cz), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs),

cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
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(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co),
cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cig), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 3- to §-membered rings and 1-5 heteroatoms selected
from N, O, and S), Cs.10aryl (e.g., phenyl or naphthyl), or 5- to 10-membered heteroaryl (e.g.,
heteroaryl comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from
N, O, and S), wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R".

[0080] In certain embodiments, each R? is independently oxo, halogen, -CN, -NO, -OH, -
NHz, Cisalkyl, Ci6 alkoxy, Ci alkylamino, Ca alkenyl, Co¢ alkynyl, Cs carbocyclyl, 3- to
6-membered heterocyclyl, Cs aryl, or 5- to 6-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0081] In certain embodiments, each R? is independently oxo, halogen, -CN, -NO, -OH, -
NHa, Cisalkyl, Ci6 alkoxy, Ci-¢ alkylamino, Ca.6 alkenyl, Ca-6 alkynyl, Cs- carbocyclyl, or 3-
to 6-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, or heterocyclyl is optionally substituted with one or more R".

[0082] In certain embodiments, each R? is independently oxo, halogen, -CN, -NO,, -OH, -
NHz, Cis alkyl, Cis alkoxy, Cie alkylamino, Cie carbocyclyl, or 3- to 6-membered
heterocyclyl, wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally
substituted with one or more R".

[0083] In certain embodiments, at least one R* is -OH.

[0084] In certain embodiments, a is 0. In certain embodiments, a is 1. In certain embodiments,
a is 2. In certain embodiments, a is 3. In certain embodiments, a is 4, as valency permits. In
certain embodiments, a is 5, as valency permits. In certain embodiments, a is 6, as valency
permits. In certain embodiments, a is 7, as valency permits. In certain embodiments, a is 8, as
valency permits. In certain embodiments, a is 9, as valency permits. In certain embodiments, a
is 10, as valency permits.

[0085] In certain embodiments, a is 1 or 2, and at least one of R* is -OH.
(RM)a
A
. ‘N
[0086] In certain embodiments, s
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[0001] In certain embodiments, ] \ is

on .9“
kQ AN\(\

[0087] In certain embodiments, Ring C is Cs aryl (i.e., phenyl) or 5- to 6-membered heteroaryl
(e.g., heteroaryl comprising one 5- or 6-membered ring and 1-4 heteroatoms selected from N,
O, and S).

[0088] In certain embodiments, Ring C is Cg aryl (i.e., phenyl). In certain embodiments, Ring
C is 5-membered heteroaryl. In certain embodiments, Ring C is 6-membered heteroaryl.
[0089] In certain embodiments, Ring C is 5-membered heteroaryl comprising one nitrogen
atom. In certain embodiments, Ring C is 5-membered heteroaryl comprising two nitrogen
atoms. In certain embodiments, Ring C is 5-membered heteroaryl comprising three nitrogen
atoms. In certain embodiments, Ring C is 5-membered heteroaryl comprising four nitrogen
atoms.

[0090] In certain embodiments, Ring C is S-membered heteroaryl comprising at least one
nitrogen atom. In certain embodiments, Ring C is 5-membered heteroaryl comprising at least
two nitrogen atoms. In certain embodiments, Ring C is 5-membered heteroaryl comprising at
least three nitrogen atoms. In certain embodiments, Ring C is 5-membered heteroaryl
comprising at least four nitrogen atoms.

[0091] In certain embodiments, Ring C is 6-membered heteroaryl comprising one nitrogen
atom. In certain embodiments, Ring C is 6-membered heteroaryl comprising two nitrogen
atoms. In certain embodiments, Ring C is 6-membered heteroaryl comprising three nitrogen
atoms. In certain embodiments, Ring C is 6-membered heteroaryl comprising four nitrogen
atoms.

[0092] In certain embodiments, Ring C is 6-membered heteroaryl comprising at least one
nitrogen atom. In certain embodiments, Ring C is 6-membered heteroaryl comprising at least

two nitrogen atoms. In certain embodiments, Ring C is 6-membered heteroaryl comprising at
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least three nitrogen atoms. In certain embodiments, Ring C is 6-membered heteroaryl
comprising at least four nitrogen atoms.

[0093] In certain embodiments, all heteroatoms in Ring C are nitrogen.

[0094] In certain embodiments, Ring C is oxazole, isoxazole, or triazole. In certain
embodiments, Ring C is isoxazole. In certain embodiments, Ring C is triazole. In certain
embodiments, Ring C is oxazole.

[0095] In certain embodiments, Ring C is 1,2,3-triazole.

[0096] In certain embodiments, each R€ is independently hydrogen, halogen (e.g., -F, -Cl, -Br,
or -I), -CN, -NOa, -OH, -NHa, Ci.¢ alkyl (e.g., methyl (C1), ethyl (C2), n-propyl (C3), i-propyl
(C3), n-butyl (Cy), i-butyl (Cy), s-butyl (Cy), -butyl (Cy), pentyl (Cs), or hexyl (Ce)), Ci¢ alkoxy
(e.g., methoxy (C1), ethoxy (C2), propoxy (Cz), i-propoxy (Cs), n-butoxy (Cs), i-butoxy (Cs),
s-butoxy (Cs), t-butoxy (Cs), pentoxy (Cs), or hexoxy (Ce)), Cis alkylamino (e.g.,
dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-
butylamino, di-s-butylamino, di-r-butylamino, dipentylamino, dihexylamino,
methylethylamino, methyl-n-propylamino, methyl-i-propylamino, methyl-n-butylamino,
methyl-i-butylamino,  methyl-s-butylamino, methyl--butylamino, methylpentylamino,
methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-
butylamino, ethyl-i-butylamino, ethyl-t-butylamino, ethylpentylamino, ethylhexylamino,
propyl-n-butylamino, propyl-i-butylamino, propyl-s-butylamino, propyl-r-butylamino,
propylpentylylamino, propylhexylamino, n-butylpentylamino, i-butylpentylamino, s-
butylpentylamino,  #-butylpentylamino,  n-butylhexylamino, i-butylhexylamino,  s-
butylhexylamino, #-butylhexylamino, or pentylhexylamino), C2 alkenyl (e.g., ethenyl (C2), 1-
propenyl (C3), 2-propenyl (Cs), 1-butenyl (C4), 2-butenyl (C4), butadienyl (Cs), pentenyl (Cs),
pentadienyl (Cs), or hexenyl (Ce)), Ca.s alkynyl (e.g., ethynyl (C2), 1-propynyl (Cs), 2-propynyl
(C3), 1-butynyl (C4), 2-butynyl (Ca), pentynyl (Cs), or hexynyl (Cs)), Cs-12 carbocyclyl (e.g.,
cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl] (Csg), cyclononyl (Co),
cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cig), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 3- to §-membered rings and 1-5 heteroatoms selected
from N, O, and S), Ce.10 aryl (e.g., phenyl or naphthyl), 5- to 10-membered heteroaryl (e.g.,

heteroaryl comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from
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N, O, and S), -SR", -S(=0)R?, -S(=0)2R?, -S(=0)20R", -S(=0):NRR?, -NRS(=0):R?, -
NRS(=O)R?, -NRS(=0):0R", -NR°S(=0):NR‘R?, -NR’C(=O)NR‘R?, -NR"C(=O)R?, -
NRPC(=0)OR®, -0S(=0)2R?, -0S(=0)20R", -OS(=0)NR‘R¢, -OC(=0)R?, -OC(=0)OR", -
OC(=O)NRRY, -C(=O)R?, -C(=0)OR®, or -C(=O)NR°RY, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0097] In certain embodiments, each R€ is independently hydrogen, halogen, -CN, -NO», -OH,
-NH:, Cis alkyl, Ci¢ alkoxy, Ci¢ alkylamino, Ca.¢ alkenyl, C2¢ alkynyl, Cs.¢ carbocyclyl, 3- to
6-membered heterocyclyl, Cs aryl, or 5- to 6-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0098] In certain embodiments, each R€is independently hydrogen, halogen, -CN, -NO3, -OH,
-NH:, Cis alkyl, C1salkoxy, Ci.¢ alkylamino, Ca¢ alkenyl, Ca.¢ alkynyl, Cs.¢ carbocyclyl, or 3-
to 6-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, or heterocyclyl is optionally substituted with one or more R".

[0099] In certain embodiments, each R€ is independently hydrogen, halogen, -CN, -NO2, -OH,
-NH2, Cis alkyl, Cis alkoxy, Cis alkylamino, Cs. carbocyclyl, or 3- to 6-membered
heterocyclyl, wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally
substituted with one or more R".

[0100] In certain embodiments, each R® is independently hydrogen, Ci.s alkyl, Cis
carbocyclyl, or -C(=0O)R?, wherein the alkyl and carbocyclyl is optionally substituted with one
or more R".

[0101] In certain embodiments, ¢ is 0. In certain embodiments, ¢ is 1. In certain embodiments,
¢ is 2. In certain embodiments, ¢ is 3. In certain embodiments, c is 4, as valency permits. In
certain embodiments, c is 5, as valency permits.

[0102] In certain embodiments, ¢ is O or 1.

[0103] In certain embodiments, Ring D is Cs aryl (i.e., phenyl) or 5- to 6-membered heteroaryl
(e.g., heteroaryl comprising one 5- or 6-membered ring and 1-4 heteroatoms selected from N,
O, and S). In certain embodiments, Ring D is Ce aryl (i.e., phenyl). In certain embodiments,
Ring D is 5-membered heteroaryl. In certain embodiments, Ring D is 6-membered heteroaryl.
[0104] In certain embodiments, Ring D is phenyl.

(RP)y

Ky
[0105] In certain embodiments, 18
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(RP)q4

[0106] In certain embodiments, each RP is independently halogen (e.g., -F, -Cl, -Br, or -I), -
CN, -NOa, -OH, -NH3, Cis alkyl (e.g., methyl (C1), ethyl (C2), n-propyl (C3), i-propyl (C3), n-
butyl (Ca), i-butyl (C4), s-butyl (Ca), t-butyl (Cs), pentyl (Cs), or hexyl (Cs)), C16 alkoxy (e.g.,
methoxy (C1), ethoxy (Cz), propoxy (Cs), i-propoxy (Cs), n-butoxy (Cs), i-butoxy (Cs), s-
butoxy (Cs), t-butoxy (Cs), pentoxy (Cs), or hexoxy (Cs)), Cis alkylamino (e.g.,
dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-
butylamino, di-s-butylamino, di-#-butylamino, dipentylamino, dihexylamino,
methylethylamino, methyl-n-propylamino, methyl-i-propylamino, methyl-n-butylamino,
methyl-i-butylamino, = methyl-s-butylamino, methyl--butylamino, methylpentylamino,
methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-
butylamino, ethyl-i-butylamino, ethyl-z-butylamino, ethylpentylamino, ethylhexylamino,
propyl-n-butylamino, propyl-i-butylamino, propyl-s-butylamino, propyl-z-butylamino,
propylpentylylamino, propylhexylamino, n-butylpentylamino, i-butylpentylamino, s-
butylpentylamino,  #-butylpentylamino,  n-butylhexylamino, i-butylhexylamino, s-
butylhexylamino, -butylhexylamino, or pentylhexylamino), C2¢ alkenyl (e.g., ethenyl (C2), 1-
propenyl (C3), 2-propenyl (Cs3), 1-butenyl (C4), 2-butenyl (C4), butadienyl (Cs), pentenyl (Cs),
pentadienyl (Cs), or hexenyl (Cs)), Ca.¢ alkynyl (e.g., ethynyl (C»), 1-propynyl (Cs), 2-propynyl
(C3), 1-butynyl (C4), 2-butynyl (Cs), pentynyl (Cs), or hexynyl (Cs)), Cs-12 carbocyclyl (e.g.,
cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl] (Csg), cyclononyl (Co),
cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cig), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 3- to 8-membered rings and 1-5 heteroatoms selected
from N, O, and S), Ce.10 aryl (e.g., phenyl or naphthyl), 5- to 10-membered heteroaryl (e.g.,
heteroaryl comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from
N, O, and S), -SR® -S(=O)R?, -S(=0):R?, -S(=0)0R", -S(=0)NR°RY, -NR°S(=0)2R?, -
NRS(=O)R?, -NRS(=0):0R", -NR°S(=0):NR‘R?, -NR’C(=O)NR‘R?, -NR"C(=O)R?, -
NRC(=0)OR", -0S(=0)2R?, -08(=0)20R", -OS(=0):NRR?, -OC(=0)R?, -OC(=0)OR", -

OC(=0O)NR‘RY, -C(=O)R?, -C(=0)OR®, or -C(=O)NR°RY, wherein the alkyl, alkoxy,
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alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0107] In certain embodiments, each R is independently halogen, -CN, -NO», -OH, -NHa, C;.
6 alkyl, Ci¢ alkoxy, Ci alkylamino, Ca¢ alkenyl, Ca.¢ alkynyl, Cs¢ carbocyclyl, 3- to 6-
membered heterocyclyl, Ce aryl, or 5- to 6-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0108] In certain embodiments, each RP is independently halogen, -CN, -NO2, -OH, -NH3, Ci.
6 alkyl, Ci6 alkoxy, Ci.¢ alkylamino, Cas alkenyl, Ca¢ alkynyl, Cs carbocyclyl, or 3- to 6-
membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
or heterocyclyl is optionally substituted with one or more R".

[0109] In certain embodiments, each RP is independently halogen, -CN, -NO2, -OH, -NH3, Ci.
s alkyl, C16 alkoxy, Ci¢ alkylamino, Cs.¢ carbocyclyl, 3- to 6-membered heterocyclyl, wherein
the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or
more R".

[0110] In certain embodiments, d is 0. In certain embodiments, d is 1. In certain embodiments,
d is 2. In certain embodiments, d is 3. In certain embodiments, d is 4.

[0111] In certain embodiments, RY? is hydrogen, Ci.¢ alkyl (e.g., methyl (Cy), ethyl (C2), n-
propyl (C3), i-propyl (Cz), n-butyl (C4), i-butyl (Cs), s-butyl (Cs), t-butyl (Cs), pentyl (Cs), or
hexyl (Cs)), Cs.6 carbocyclyl (e.g., cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Ca),
cyclobutenyl (Ca), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Ce),
or cyclohexadienyl (Cs)), 3- to 6-membered heterocyclyl (e.g., heterocyclyl comprising one 3-
to 6-membered ring and 1-3 heteroatoms selected from N, O, and S), -S(=0)2R?, -S(=0),0R",
-$(=0):NRRY, -C(=0)R?, -C(=0)OR", or -C(=0)NRR?; wherein the alkyl, carbocyclyl, or
heterocyclyl is optionally substituted with one or more R".

[0112] In certain embodiments, RY? is hydrogen or Ci¢alkyl. In certain embodiments, RY3 is
hydrogen. In certain embodiments, RY? is Ci.¢ alkyl.

[0113] In certain embodiments, RY* is hydrogen, Ci.s alkyl (e.g., methyl (C1), ethyl (Ca), n-
propyl (Cs), i-propyl (Cs), n-butyl (Cs), i-butyl (Cs), s-butyl (Cs), t-butyl (C4), pentyl (Cs), or
hexyl (Cs)), or Cis heteroalkyl (e.g., Cis heteroalkylene comprising 1-7 heteroatoms selected
from N, O, and S), wherein the alkyl or heteroalkyl is optionally substituted with one or more
R"

[0114] In certain embodiments, RY* is hydrogen. In certain embodiments, R¥* is C.¢ alkyl

optionally substituted with one or more R". In certain embodiments, R"* is Ci. heteroalkyl
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optionally substituted with one or more RY. In certain embodiments, R¥* is hydrogen, -
CH2C(=0)R?, -CH2C(=0)OR", or -CHaN;.

[0115] In certain embodiments, RY? is hydrogen, halogen (e.g., -F, -Cl, -Br, or -I), -CN, -NO,
-OH, -NHa, Ci.¢ alkyl (e.g., methyl (C1), ethyl (C2), n-propyl (C3), i-propyl (C3), n-butyl (C4),
i-butyl (Cy), s-butyl (Cs), ¢-butyl (C4), pentyl (Cs), or hexyl (Ce)), Ci alkoxy (e.g., methoxy
(C1), ethoxy (C2), propoxy (Cs), i-propoxy (Cs), n-butoxy (Cs), i-butoxy (Cs), s-butoxy (Ca), -
butoxy (Ca4), pentoxy (Cs), or hexoxy (C¢)), Cis alkylamino (e.g., dimethylamino,
diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-butylamino, di-s-
butylamino, di-#-butylamino, dipentylamino, dihexylamino, methylethylamino, methyl-n-
propylamino, methyl-i-propylamino, methyl-n-butylamino, methyl-i-butylamino, methyl-s-
butylamino, methyl-#-butylamino, methylpentylamino, methylhexylamino, ethyl-n-
propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-butylamino, ethyl-i-
butylamino, ethyl-z-butylamino, ethylpentylamino, ethylhexylamino, propyl-n-butylamino,
propyl-i-butylamino,  propyl-s-butylamino, propyl--butylamino, propylpentylylamino,
propylhexylamino, n-butylpentylamino, i-butylpentylamino, s-butylpentylamino, ¢-
butylpentylamino,  n-butylhexylamino,  i-butylhexylamino,  s-butylhexylamino,  #-
butylhexylamino, or pentylhexylamino), Cz alkenyl (e.g., ethenyl (Cz), 1-propenyl (Cs), 2-
propenyl (Cs), 1-butenyl (C4), 2-butenyl (Cy), butadienyl (Cs), pentenyl (Cs), pentadienyl (Cs),
or hexenyl (Cs)), Ca.6 alkynyl (e.g., ethynyl (Cz), 1-propynyl (Cs), 2-propynyl (Cs), 1-butynyl
(C4), 2-butynyl (C4), pentynyl (Cs), or hexynyl (Ce)), Cs.12 carbocyclyl (e.g., cyclopropyl (Cs),
cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs),
cyclohexyl (Ce), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl (C7), cycloheptenyl
(C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs), cyclooctenyl (Cs),
bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octany] (Cs), cyclononyl (Co), cyclononenyl (Co),
cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co), decahydronaphthalenyl
(C10), or spiro[4.5]decanyl (Ci0)), 3- to 12-membered heterocyclyl (e.g., heterocyclyl
comprising one or two 3- to 8-membered rings and 1-5 heteroatoms selected from N, O, and
S), Ce.10 aryl (e.g., phenyl or naphthyl), or 5- to 10-membered heteroaryl (e.g., heteroaryl
comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from N, O, and
S), wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more R".

[0116] In certain embodiments, RY? is halogen (e.g., -F, -CL, -Br, or -I), -CN, -NO3, -OH, -
NHz, Ci¢ alkyl (e.g., methyl (Cy1), ethyl (Cz), n-propyl (Cs), i-propyl (Cs), n-butyl (Ca), i-butyl

(C4), s-butyl (Cs), t-butyl (C4), pentyl (Cs), or hexyl (Cs)), Ci¢ alkoxy (e.g., methoxy (Ci),
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ethoxy (C2), propoxy (Cs), i-propoxy (Cz), n-butoxy (Cs), i-butoxy (Cs), s-butoxy (Cs), t-
butoxy (C4), pentoxy (Cs), or hexoxy (C¢)), Cis alkylamino (e.g., dimethylamino,
diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-butylamino, di-s-
butylamino, di-f-butylamino, dipentylamino, dihexylamino, methylethylamino, methyl-n-
propylamino, methyl-i-propylamino, methyl-n-butylamino, methyl-i-butylamino, methyl-s-
butylamino, methyl-z-butylamino, methylpentylamino, = methylhexylamino, ethyl-n-
propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-butylamino, ethyl-i-
butylamino, ethyl-z-butylamino, ethylpentylamino, ethylhexylamino, propyl-zn-butylamino,
propyl-i-butylamino,  propyl-s-butylamino, propyl-#-butylamino, propylpentylylamino,
propylhexylamino, n-butylpentylamino, i-butylpentylamino, s-butylpentylamino, ¢-
butylpentylamino, = n-butylhexylamino, i-butylhexylamino,  s-butylhexylamino, -
butylhexylamino, or pentylhexylamino), Ca2 alkenyl (e.g., ethenyl (Cz), 1-propenyl (Cs), 2-
propenyl (Cs), 1-butenyl (Cs), 2-butenyl (Cs), butadienyl (C4), pentenyl (Cs), pentadienyl (Cs),
or hexenyl (Cs)), Ca.6 alkynyl (e.g., ethynyl (Cz), 1-propynyl (Cs), 2-propynyl (Cs), 1-butynyl
(C4), 2-butynyl (Cy), pentynyl (Cs), or hexynyl (Cs)), Cs-12 carbocyclyl (e.g., cyclopropyl (Cs),
cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs),
cyclohexyl (Cs), cyclohexenyl (Ce), cyclohexadienyl (Cs), cycloheptyl (C7), cycloheptenyl
(C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cg), cyclooctenyl (Cs),
bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Cs), cyclononenyl (Co),
cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co), decahydronaphthalenyl
(C10), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl (e.g., heterocyclyl
comprising one or two 3- to 8-membered rings and 1-5 heteroatoms selected from N, O, and
S), Ce10 aryl (e.g., phenyl or naphthyl), 5- to 10-membered heteroaryl (e.g., heteroaryl
comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from N, O, and
S), -C(=0)OR®, or -C(=0)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R".
[0117] In certain embodiments, RY? is hydrogen, halogen, -CN, -NO, -OH, -NH>, Ci alkyl,
Ci.6 alkoxy, Ci6 alkylamino, Caz alkenyl, Ca.s alkynyl, Cs.¢ carbocyclyl, 3- to 6-membered
heterocyclyl, Cg aryl, or 5- to 6-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino,
alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with
one or more R".

[0118] In certain embodiments, RY? is halogen, -CN, -NO,, -OH, -NH>, Ci.¢alkyl, Ci.¢ alkoxy,
Cisalkylamino, Ca.s alkenyl, Ca alkynyl, Cs.¢ carbocyclyl, 3- to 6-membered heterocyclyl, Ce
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aryl, or 5- to 6-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R".
[0119] In certain embodiments, RY? is hydrogen, halogen, -CN, -NO, -OH, -NHz, C\ alkyl,
Cis alkoxy, Ci¢ alkylamino, Ca alkenyl, Ca6 alkynyl, Cs.¢ carbocyclyl, or 3- to 6-membered
heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, or
heterocyclyl is optionally substituted with one or more R".

[0120] In certain embodiments, RV is halogen, -CN, -NO3, -OH, -NHa, C;¢alkyl, C1.¢ alkoxy,
Cisalkylamino, Ca.¢ alkenyl, C2.6 alkynyl, Cs.¢ carbocyclyl, or 3- to 6-membered heterocyclyl,
wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, or heterocyclyl is
optionally substituted with one or more R".

[0121] In certain embodiments, RY? is hydrogen, halogen, -CN, -NO, -OH, -NH>, Ci alkyl,
Cis alkoxy, Ci.¢ alkylamino, Cs carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the
alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or
more R".

[0122] In certain embodiments, RV is halogen, -CN, -NO3, -OH, -NHa, Ci¢alkyl, C1.¢ alkoxy,
Cisalkylamino, Cs.¢ carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy,
alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more R".

[0123] In certain embodiments, RV is halogen or 5- to 6-membered heteroaryl (e.g., heteroaryl
comprising one 5- or 6-membered ring and 1-3 heteroatoms selected from N, O, and S)
optionally substituted with one or more R".

[0124] In certain embodiments, RY* is 5-membered heteroaryl optionally substituted with one
or more R".

[0125] In certain embodiments, RV is thiazolyl optionally substituted with one or more R".
[0126] In certain embodiments, RY* is 6-membered heteroaryl optionally substituted with one
or more R".

[0127] In certain embodiments, each R? is independently Ci.¢ alkyl (e.g., methyl (C1), ethyl
(C2), n-propyl (Cs), i-propyl (Cs), n-butyl (Ca), i-butyl (C4), s-butyl (C4), -butyl (Ca4), pentyl
(Cs), or hexyl (Ce)), Ca.salkenyl (e.g., ethenyl (C2), 1-propenyl (Cs), 2-propenyl (Cs), 1-butenyl
(C4), 2-butenyl (Cs), butadienyl (Cs4), pentenyl (Cs), pentadienyl (Cs), or hexenyl (Cs), Cas
alkynyl (e.g., ethynyl (C2), 1-propynyl (Cs), 2-propynyl (Cs), 1-butynyl (C4), 2-butynyl (C4),
pentynyl (Cs), or hexynyl (Ce)), C3.12 carbocyclyl (e.g., cyclopropyl (Cs), cyclopropenyl (Cs),
cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Ce),
cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl (C7), cycloheptenyl (C),

cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs), cyclooctenyl (Cs),
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bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co), cyclononenyl (Co),
cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co), decahydronaphthalenyl
(Ci0), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl (e.g., heterocyclyl
comprising one or two 3- to 8-membered rings and 1-5 heteroatoms selected from N, O, and
S), Ce.10 aryl (e.g., phenyl or naphthyl), or 5- to 10-membered heteroaryl (e.g., heteroaryl
comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from N, O, and
S), wherein the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is
optionally substituted with one or more R".

[0128] In certain embodiments, each R* is independently Ci.¢ alkyl, Ca.6 alkenyl, Ca.6 alkynyl,
Csscarbocyclyl, 3- to 6-membered heterocyclyl, Csaryl, or 5- to 6-membered heteroaryl.
[0129] In certain embodiments, each R* is independently Ci. alkyl, Ca.6 alkenyl, Ca-6 alkynyl,
Cs.scarbocyclyl, or 3- to 6-membered heterocyclyl.

[0130] In certain embodiments, each R* is independently Ci.¢ alkyl, Cs.6 carbocyclyl, or 3- to
6-membered heterocyclyl, wherein the alkyl, carbocyclyl, or heterocyclyl is optionally
substituted with one or more R".

[0131] In certain embodiments, each R® is independently hydrogen, Ci alkyl (e.g., methyl
(C1), ethyl (C2), n-propyl (C3), i-propyl (C3), n-butyl (Cs), i-butyl (Cs), s-butyl (C4), t-butyl
(C4), pentyl (Cs), or hexyl (Cg)), Cas alkenyl (e.g., ethenyl (C2), 1-propenyl (C3), 2-propenyl
(C3), 1-butenyl (Cs), 2-butenyl (Cs4), butadienyl (Cs), pentenyl (Cs), pentadienyl (Cs), or
hexenyl (Cs), C26alkynyl (e.g., ethynyl (Cz), 1-propynyl (C3), 2-propynyl (Cs), 1-butynyl (Ca),
2-butynyl (Cs), pentynyl (Cs), or hexynyl (Cs)), Cs.12 carbocyclyl (e.g., cyclopropyl (Cs),
cyclopropenyl (Cz), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs),
cyclohexyl (Cs), cyclohexenyl (Ce), cyclohexadienyl (Cs), cycloheptyl (C7), cycloheptenyl
(C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cg), cyclooctenyl (Cs),
bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co), cyclononenyl (Co),
cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co), decahydronaphthalenyl
(Cio), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl (e.g., heterocyclyl
comprising one or two 3- to 8-membered rings and 1-5 heteroatoms selected from N, O, and
S), Ce.10 aryl (e.g., phenyl or naphthyl), or 5- to 10-membered heteroaryl (e.g., heteroaryl
comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from N, O, and
S), wherein the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is

optionally substituted with one or more R".
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[0132] In certain embodiments, each R® is independently hydrogen, Ci.¢ alkyl, Ca.calkenyl, Co.
¢ alkynyl, Cs carbocyclyl, 3- to 6-membered heterocyclyl, Cg aryl, or 5- to 6-membered
heteroaryl.

[0133] In certain embodiments, each R® is independently hydrogen, Ci.¢alkyl, Ca.calkenyl, Co-
¢ alkynyl, Cs.¢carbocyclyl, or 3- to 6-membered heterocyclyl.

[0134] In certain embodiments, each R is independently hydrogen, Ci- alkyl, C3 carbocyclyl,
or 3- to 6-membered heterocyclyl, or Ca¢ alkynyl, wherein the alkyl, carbocyclyl, or
heterocyclyl is optionally substituted with one or more R".

[0135] In certain embodiments, each R¢ and each RY is independently hydrogen, Ci.salkyl (e.g.,
methyl (C1), ethyl (C2), n-propyl (Cs), i-propyl (Cs), n-butyl (Cs), i-butyl (C4), s-butyl (Ca), -
butyl (Cs), pentyl (Cs), or hexyl (Cs)), Cas alkenyl (e.g., ethenyl (C2), 1-propenyl (Cs), 2-
propenyl (Cs), 1-butenyl (Ca), 2-butenyl (Cs), butadienyl (Ca), pentenyl (Cs), pentadienyl (Cs),
or hexenyl (Cg), C2¢ alkynyl (e.g., ethynyl (Cz), 1-propynyl (Cs), 2-propynyl (Cs), 1-butynyl
(C4), 2-butynyl (Cs), pentynyl (Cs), or hexynyl (Cs)), Cs-12 carbocyclyl (e.g., cyclopropyl (Cs),
cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Cas), cyclopentyl (Cs), cyclopentenyl (Cs),
cyclohexyl (Cs), cyclohexenyl (Ce), cyclohexadienyl (Cs), cycloheptyl (C7), cycloheptenyl
(C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cg), cyclooctenyl (Cs),
bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co), cyclononenyl (Co),
cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co), decahydronaphthalenyl
(Cr0), or spiro[4.5]decanyl (Ci0)), 3- to 12-membered heterocyclyl (e.g., heterocyclyl
comprising one or two 3- to 8-membered rings and 1-5 heteroatoms selected from N, O, and
S), Ce.10 aryl (e.g., phenyl or naphthyl), or 5- to 10-membered heteroaryl (e.g., heteroaryl
comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from N, O, and
S), wherein the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is
optionally substituted with one or more R".

[0136] In certain embodiments, each R® and each RY is independently hydrogen, Ci.¢ alkyl, Cs.
¢ carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl, carbocyclyl, or
heterocyclylis optionally substituted with one or more R".

[0137] In certain embodiments, R¢ and RY, together with the nitrogen atom to which they are
attached, form 3- to 12-membered heterocyclyl (e.g., heterocyclyl comprising one or two 3- to
8-membered rings and 1-5 heteroatoms selected from N, O, and S), wherein the heterocyclyl
is optionally substituted with one or more R".

[0138] In certain embodiments, R?, R?, R¢, and RY is independently and optionally substituted

with one or more R%.
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[0139] In certain embodiments, R” is independently oxo, halogen, -CN, -NO2, -OH, -NHa, Ci.
6 alkyl, Ci alkoxy, Ci.¢ alkylamino, Caz alkenyl, Ca alkynyl, Cs carbocyclyl, or 3- to 6-
membered heterocyclyl.

[0140] In certain embodiments, each R" is independently oxo, halogen, -CN, -NO>, -OH, -NH>,
Crsalkyl (e.g., methyl (Cy), ethyl (Cz), n-propyl (C3), i-propyl (C3), n-butyl (Cs), i-butyl (Ca4),
s-butyl (Cs), #-butyl (Cs), pentyl (Cs), or hexyl (Cs)), Ci alkoxy (e.g., methoxy (C1), ethoxy
(C2), propoxy (C3), i-propoxy (Cs), n-butoxy (Cs), i-butoxy (C4), s-butoxy (Cs), t-butoxy (C4),
pentoxy (Cs), or hexoxy (Cs)), Ci6 alkylamino (e.g., dimethylamino, diethylamino, di-n-
propylamino, di-i-propylamino, di-n-butylamino, di-i-butylamino, di-s-butylamino, di-#-
butylamino, dipentylamino, dihexylamino, methylethylamino, methyl-z-propylamino, methyl-
i-propylamino, methyl-z-butylamino, methyl-i-butylamino, methyl-s-butylamino, methyl-z-
butylamino, methylpentylamino, methylhexylamino, ethyl-n-propylamino, ethyl-i-
propylamino, ethyl-zn-butylamino, ethyl-s-butylamino, ethyl-i-butylamino, ethyl-z-butylamino,
ethylpentylamino, ethylhexylamino, propyl-n-butylamino, propyl-i-butylamino, propyl-s-
butylamino, propyl-#-butylamino, propylpentylylamino, propylhexylamino, n-
butylpentylamino, i-butylpentylamino, s-butylpentylamino, #-butylpentylamino, n-
butylhexylamino,  i-butylhexylamino,  s-butylhexylamino,  #-butylhexylamino,  or
pentylhexylamino), C2alkenyl (e.g., ethenyl (Cs), 1-propenyl (Cs), 2-propenyl (C3), 1-butenyl
(Cs), 2-butenyl (Cs), butadienyl (C4), pentenyl (Cs), pentadienyl (Cs), or hexenyl (Ce)), Ca6
alkynyl (e.g., ethynyl (C2), 1-propynyl (Cs), 2-propynyl (Cs), 1-butynyl (C4), 2-butynyl (Cs),
pentynyl (Cs), or hexynyl (Cs)), Cs.12 carbocyclyl (e.g., cyclopropyl (Cs), cyclopropenyl (Cs),
cyclobutyl (Cs4), cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs),
cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl (C7), cycloheptenyl (C7),
cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs), cyclooctenyl (Cs),
bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co), cyclononenyl (Co),
cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co), decahydronaphthalenyl
(Cio), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl (e.g., heterocyclyl
comprising one or two 3- to 8-membered rings and 1-5 heteroatoms selected from N, O, and
S), Ce10 aryl (e.g., phenyl or naphthyl), 5- to 10-membered heteroaryl (e.g., heteroaryl
comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from N, O, and
S), -SR®, -S(=O)R?, -S(=0)2R?, -S(=0):0R", -S(=0)2NR°R?, -NR°S(=0)2R?, -NR°S(=O)R?, -
NRS(=0)20R", -NR°S(=0):NRR?, -NR’C(=O)NRR?, -NR’C(=O)R?, -NR’C(=0)OR", -
0S(=0):R?, -0S(=0)20R", -OS(=0)NR°RY, -OC(=0)R?, -OC(=0)OR®, -OC(=O)NRRY, -

C(=0)R?, -C(=0)OR®, or -C(=0)NRRY; wherein the alkyl, alkoxy, alkylamino, alkenyl,
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alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more
substituents selected from oxo, halogen, -CN, -NO», -OH, -NHz, Ci alkyl, Ci¢ alkoxy, Ci6
alkylamino, Cz.¢ alkenyl, Cz6 alkynyl, Cs.¢ carbocyclyl, and 3- to 6-membered heterocyclyl.
[0141] In certain embodiments, each R" is independently oxo, halogen, -CN, -NO,, -OH, -NH>,
Cis alkyl, Ci alkoxy, Ci6 alkylamino, Ca.¢ alkenyl, Ca6 alkynyl, Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, Ces.10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more substituents selected from oxo, halogen, -CN, -NO>, -OH, -NHa,
Cisalkyl, Ci6alkoxy, Ci alkylamino, Ca.¢ alkenyl, Ca.¢ alkynyl, Cz.¢ carbocyclyl, and 3- to 6-
membered heterocyclyl.

[0142] In certain embodiments, each R" is independently oxo, halogen, -CN, -NO2, -OH, -NHa,
Ci6 alkyl, Ci6 alkoxy, Ci.6 alkylamino, Ca.¢ alkenyl, Ca alkynyl, Cs carbocyclyl, 3- to 6-
membered heterocyclyl, Ce aryl, or 5- to 6-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more substituents selected from oxo, halogen, -CN, -NO, -OH, -NH>,
Cisalkyl, Cisalkoxy, Cisalkylamino, C2¢ alkenyl, Co.s alkynyl, Cs.6 carbocyclyl, and 3- to 6-
membered heterocyclyl.

[0143] In certain embodiments, each R" is independently oxo, halogen, -CN, -NO>, -OH, -NH>,
Cisalkyl, Ci.6 alkoxy, Ci.6 alkylamino, Caz.6 alkenyl, Ca.¢ alkynyl, Cs.¢ carbocyclyl, or 3- to 6-
membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl
or heterocyclyl is optionally substituted with one or more substituents selected from oxo,
halogen, -CN, -NO», -OH, -NH», Cis alkyl, Ci.6 alkoxy, Ci.¢ alkylamino, Cs.¢ alkenyl, Caz¢
alkynyl, Cs¢carbocyclyl, and 3- to 6-membered heterocyclyl.

[0144] In certain embodiments, each R" is independently oxo, halogen, -CN, -NO>, -OH, -NH>,
Ci alkyl, Ci alkoxy, Ci alkylamino, Cs. carbocyclyl, or 3- to 6-membered heterocyclyl,
wherein the alkyl, alkoxy, alkylamino, carbocyclyl or heterocyclyl is optionally substituted
with one or more substituents selected from oxo, halogen, -CN, -NO., -OH, -NH>, Ci. alkyl,
Cisalkoxy, Cis alkylamino, Ca.s alkenyl, Ca alkynyl, Cs carbocyclyl, and 3- to 6-membered
heterocyclyl.

[0145] In certain embodiments, the compound is selected from the compounds in Table 1 and
pharmaceutically acceptable salts thereof.

[0146] In certain embodiments, the compound is selected from the compounds in Table 1.

Table 1.
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Compoun Structure Chemical Name
d No.
HO, H
O\WN (28,4R)-1-((S)-3-cyclopropyl-7,8-
N O dihydro-4H,6H-[1,2,3]triazolo[5,1-
Al K\(go c][1,4]oxazepine-8-carbonyl)-4-
o) No hydroxy-N-((S)-1-(4-(4-methylthiazol-
Q N J~s 5-yl)phenyl)ethyl)pyrrolidine-2-
N _J carboxamide
N
HO, .
N (25.,4R)-1-((S)-3-cyclopropyl-7,7-
N dimethyl-7,8-dihydro-4H,6H-
0 [1,2,3]triazolo[5,1-c][1,4]oxazepine-8-
A2 o carbonyl)-4-hydroxy-N-((S)-1-(4-(4-
O N<y methylthiazol-5-
\_N 72 yl)phenyl)ethyl)pyrrolidine-2-
N" carboxamide
HO, . O
N methyl (S)-3-((2S,4R)-1-((S)-3-
N 0 cyclopropyl-7,7-dimethyl-7,8-dihydro-
(o) 4H,6H-[1,2,3]triazolo[5,1-
A3 0 c][1,4]oxazepine-8-carbonyl)-4-
0 N‘N hydroxypyrrolidine-2-carboxamido)-
\_N 7/ S 3-(4-(4-methylthiazol-5-
N?, yl)phenyl)propanoate
] S N //0 tert-butyl (S)-8-((25,4R)-4-hydroxy-2-
N NH, (((S)-1-(4~(4-methylthiazol-5-
A4 o) NO‘ yDphenyl)ethyl)carbamoyl)pyrrolidine
M Me OH -1-carbonyl)-7,7-dimethyl-7,8-
"N dihydro-4H-[1,2,3]triazolo[ 1,5-
N a][1,4]diazepine-5(6H)-carboxylate
BocN\)\/ 1[1,4]diazepine-5(6H) Xy
HO,
”’, H
O\(N (2S,4R)-4-hydroxy-N-((S)-1-(4-(4-
N o methylthiazol-5-yl)phenyl)ethyl)-1-
A5 0 ((S)-5,6,7,8-tetrahydro-4H-
N- [1,2,3]triazolo[1,5-a]azepine-8-
\ N /s carbonyl)pyrrolidine-2-carboxamide
N =
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Compoun Structure Chemical Name
d No.
\s $ //0 (2S,4R)-1-((S)-7,7-dimethyl-5,6,7,8-
N7 NHY, tetrahydro-4H-[1,2,3]triazolo[1,5-
A6 0 ND‘ a][1,4]diazepine-8-carbonyl)-4-
ule OH hydroxy-N-((S)- 1-(4-(4-methylthiazol-
N-N, 5-yDphenyl)ethyl)pyrrolidine-2-
N .
N \/g/ carboxamide
s F
l ) NH ///O (2S,4R)-4-hydroxy-N-((S)-1-(4-(4-
N ~ methylthiazol-5-yl)phenyl)ethyl)-1-
(0] _ —tri - -
N N ((S)-5,7,7-trimethyl-5,6,7,8
A7 e OH tetrahydro-4H-[1,2,3]triazolo[ 1,5-
N-N, a][1,4]diazepine-8-
N ﬁN carbonyl)pyrrolidine-2-carboxamide
|S/ N _//° (2S,4R)-1-((S)-5-acetyl-7,7-dimethyl-
N NH=, 5,6,7,8-tetrahydro-4H-
OLN SOH [1,2,3]triazolo[1,5-a][1,4]diazepine-8-
A8 MeMe carbonyl)-4-hydroxy-N-((S)-1-(4-(4-
N’N\N methylthiazol-5-
N \)%/ yDphenyl)ethyl)pyrrolidine-2-
Oj’ carboxamide
s S0 (2S,4R)-1-((S)-5-benzyl-3-
J\%’Q’\ NH/{‘ cyclopropyl-7,7-dimethyl-5,6,7,8-
O §OH tetrahydro-4H-[1,2,3]triazolo[1,5-
A9 e N a][1,4]diazepine-8-carbonyl)-4-
1N hydroxy-N-((S)-1-(4-(4-methylthiazol-
BHNJ\& 5-yl)phenyl)ethyl)pyrrolidine-2-
carboxamide
s
T P P (2S,4R)-1-((S)-3-cyclopropyl-7,7-
N HN—2, dimethyl-5,6,7,8-tetrahydro-4H-
0 N/D‘ [1,2,3]triazolo[1,5-a][1,4]diazepine-8-
Al0 Mew'%j oo carbonyl)-4-hydroxy-N-((S)-1-(4-(4-
N~
N

methylthiazol-5-
yDphenyl)ethyl)pyrrolidine-2-
carboxamide
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Compoun Structure Chemical Name
d No.
OMe
methyl (S)-3-((2S,4R)-1-((S)-7,7-
dimethyl-7,8-dihydro-4H-
All [1,2,3]triazolo[1,5-a]azepine-8-
carbonyl)-4-hydroxypyrrolidine-2-
carboxamido)-3-(4-(4-methylthiazol-
5-yDphenyl)propanoate
= © A methyl (S)-3-((ZS,4R?-1-((S)—5-acetyl—
NJ&“@ﬁ o 3-cyclopropyl-7,7-dimethyl-5,6,7,8-
HN— tetrahydro-4H-[1,2,3]triazolo[ 1,5-
Al2 . v YN, a][1,4]diazepine-8-carbonyl)-4-
° N OH hydroxypyrrolidine-2-carboxamido)-
S N 3-(4-(4-methylthiazol-5-
yl)phenyl)propanoate
\
o)
O:g methyl (S)-3-((25,4R)-1-((75,85)-3-
T S L P cyclopropyl-7-methyl-7,8-dihydro-
\_/ NHY, ;
-, 4H,6H-[1,2,3]triazolo[5,1-
Al3 o] N) \ c][1,4]Joxazepine-8-carbonyl)-4-
Me OH hydroxypyrrolidine-2-carboxamido)-
NN 3-(4-(4-methylthiazol-5-
Y ﬁi yl)phenyl)propanoate
\
O
O=< methyl (S)-3-((2S,4R)-1-((7R,8S)-5-
(S S0 benzyl-3,7-dimethyl-5,6,7,8-
N_/ NHY, tetrahydro-4H-[1,2,3]triazolo[ 1,5-
Al4 o D‘ a][1,4]diazepine-8-carbonyl)-4-
N_~~oH

hydroxypyrrolidine-2-carboxamido)-
3-(4-(4-methylthiazol-5-
yDphenyl)propanoate
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Coc;nl\ll)(())un Structure Chemical Name
OMe
o~
M/j S methyl (S)-3-((2S,4R)-1-((S)-5-acetyl-
N Nt 3,7,7-trimethyl-5,6,7,8-tetrahydro-4H-
= [1,2,3]triazolo[1,5-a][1,4]diazepine-8-
o)
AlS e e ND\ carbonyl)-4-hydroxypyrrolidine-2-
N carboxamido)-3-(4-(4-methylthiazol-
Aok N\ N 5-yDphenyl)propanoate
Me
S\_\\ ethyl (R)-8-((2S,4R)-4-hydroxy-2-
(((S)-1-(4-(4-methylthiazol-5-
Al6 O, N-o o ONNH yDphenyl)ethyl)carbamoyl)pyrrolidine
RS : -1-carbonyl)-7,7-dimethyl-5,6,7,8-
o) NQ tetrahydro-4H-cyclohepta[d]isoxazole-
SH 3-carboxylate
OMe
.
fsi ( > s methyl (S)-3-((2S,4R)-1-((S)-5-acetyl-
N HN _4/0 3,8,8-trimethyl-4,5,6,7,8,9-hexahydro-
K [1,2,3]triazolo[1,5-a][1,4]diazocine-9-
Al7 ,\,.S ND\OH carbonyl)-4-hydroxypyrrolidine-2-
Me NN carboxamido)-3-(4-(4-methylthiazol-
ﬁN 5-yDphenyl)propanoate
N e
HO, o
b : = methyl (S)-3-((2S,4R)-1-((S)-3-
Q\( 0 cyclopropyl-7,7-dimethyl-7,8-dihydro-
o] 4H,6H-[1,2,3]triazolo[5,1-
Al8 0 c][1,4]oxazepine-8-carbonyl)-4-
° NN hydroxypyrrolidine-2-carboxamido)-
\-N / :K 3-(4-(2,4-dimethylthiazol-5-
N yl)phenyl)propanoate
OMe
<
“’S S methyl (S)-3-((2S,4R)-1-((S)-3-
N/ o\ P cyclopropyl-5,7,7-trimethyl-5,6,7,8-
K tetrahydro-4H-[1,2,3]triazolo[1,5-
Al19 a][1,4]diazepine-8-carbonyl)-4-

hydroxypyrrolidine-2-carboxamido)-
3-(4-(4-methylthiazol-5-
yl)phenyl)propanoate
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Compoun

d No. Structure Chemical Name

ethyl (R)-7-((2S.,4R)-4-hydroxy-2-
\/m (((S)-1-(4-(4-methylthiazol-5-

A20 o N0 o %/NH ylphenyl)ethyl)carbamoyl)pyrrolidine

(A -1-carbonyl)-6,6-dimethyl-4,5,6,7-
o] NQ tetrahydrobenzo[d]isoxazole-3-
7 b carboxylate

(25.,4R)-1-((S)-3-(3-(2-chloro-3-
hydroxyphenyl)propyl)-7,7-dimethyl-
7,8-dihydro-4H,6H-
[1,2,3]triazolo[5,1-c][1,4]oxazepine-8-
carbonyl)-4-hydroxy-N-((S)-1-(4-(4-
methylthiazol-5-
yl)phenyl)ethyl)pyrrolidine-2-
carboxamide

A21

(25,4R)-4-hydroxy-N-((S)-1-(4-(4-
methylthiazol-5-yl)phenyl)ethyl)-1-
((R)-3,7,7-trimethyl-5,6,7,8-
tetrahydro-4H-cyclohepta[d]isoxazole-
8-carbonyl)pyrrolidine-2-carboxamide

A22

methyl (S)-3-((25,4R)-4-hydroxy-1-
((R)-3,7,7-trimethyl-5,6,7,8-
tetrahydro-4H-cyclohepta[d]isoxazole-
8-carbonyl)pyrrolidine-2-
carboxamido)-3-(4-(4-methylthiazol-
S-yDphenyD)propanoate

A23

methyl (S)-3-((2S.,4R)-1-((R)-3-
cyclopropyl-7,7-dimethyl-5,6,7,8-
tetrahydro-4H-cycloheptald]isoxazole-
8-carbonyl)-4-hydroxypyrrolidine-2-
carboxamido)-3-(4-(4-methylthiazol-
S-yl)phenyl)propanoate

A24

(25,4R)-N-((R)-2-azido-1-(4-(4-
methylthiazol-5-yl)phenyl)ethyl)-1-
((R)-3-cyclopropyl-7,7-dimethyl-
S 5,6,7,8-tetrahydro-4H-
cyclohepta[d]isoxazole-8-carbonyl)-4-
hydroxypyrrolidine-2-carboxamide

A25

Z

methyl (S)-3-((2S,4R)-1-((S)-3-
cyclopropyl-7,7-dimethyl-7,8-dihydro-
4H,6H-[1,2,3]triazolo[5,1-
A26 //l<(g 0 c][1,4]oxazepine-8-carbonyl)-4-
N o hydroxypyrrolidine-2-carboxamido)-
¢K 3-(4-(2,4-dimethyloxazol-5-
yl)phenyl)propanoate
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Bifunctional Degraders
[0147] In certain aspects, the present disclosure provides conjugates comprising a compound
disclosed herein being connected to a ligand for a protein (e.g., via a linker).

[0148] In certain aspects, the present disclosure provides conjugates of Formula I:

A
E1 (RE)e (R )a
(E NA Rv4 (RD)d
Cz~c1
(RO R ),

and pharmaceutically acceptable salts, solvates, or stereoisomers thereof, wherein:

Ring A is 5- to 7-membered heterocycle;

each R* is independently oxo, halogen, -CN, -NO», -OH, -NHa, Ci alkyl, Ci alkoxy, Ci-
alkylamino, Caz.¢ alkenyl, C2 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more RY;

a is an integer selected from O to 10, as valency permits;

Ring C is C¢ aryl or 5- to 6-membered heteroaryl;

C! and C? are independently C or N;

each R® is independently _§:*’ hydrogen, halogen, -CN, -NO», -OH, -NH, Ci.¢ alkyl, Ci
alkoxy, Ci alkylamino, Ca.¢ alkenyl, Ca.s alkynyl, Cz.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, -SRP, -S(=O)R?, -S(=O)R?, -
S(=0)%0R", -S(=0)NR°RY, -NR°S(=0):R?, -NR°S(=O)R?, -NR°S(=0);0R", -
NRS(=0)2NRR?, -NR"C(=O)NRR?, -NR"C(=O)R?*, -NR’C(=0)OR"’, -OS(=0)2R? -
0S(=0),0R®, -OS(=0)NR°RY, -OC(=0)R?, -OC(=0)OR®, -OC(=0)NRRY, -C(=O)R%, -
C(=0)OR®, or -C(=0)NRR?, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

¢ is an integer selected from 0 to 5, as valency permits;

Ring D is Cs aryl or 5- to 6-membered heteroaryl;

each RP is independently _EF, halogen, -CN, -NO., -OH, -NH», Ci alkyl, Ci alkoxy, Cis
alkylamino, Caz.¢ alkenyl, C2¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0):R?, -S(=0).0R®, -
S(=0)%NRRY, -NRS(=0)2R?, -NR°S(=O)R? -NR°S(=0);0R", -NR°S(=0):NRRY, -
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NRPC(=O)NRR?, -NR’C(=O)R?, -NR°C(=0)OR’, -OS(=0):R? -OS(=0):0R’, -
OS(=0)NR°R¢, -OC(=0)R?, -OC(=0)OR, -OC(=0)NRR?, -C(=O)R?, -C(=0)OR?", or -
C(=0O)NRRY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

d is an integer selected from 0 to 4;

Ring E is Cs.i2 carbocycle or 5- to 12-membered heterocycle, wherein the carbocycle or
heterocycle is optionally substituted with one or more R¥;

E'is C(R"* ), NR""", O, or S;

each RF' is independently halogen, -CN, -NOa, -OH, -NHa, Ci alkyl, Ci- alkoxy, Cis
alkylamino, Cs carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy,
alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

RE! is an amino-protecting group, hydrogen, Ci.6 alkyl, C3, carbocyclyl, 3- to 6-membered
heterocyclyl, -S(=0)2R? -S(=0):0R’, -S(=0)%NR°RY, -C(=O)R?, -C(=O)OR®, or -
C(=0)NRRY; wherein the alkyl, carbocyclyl, or heterocyclyl is optionally substituted with

one or more RY;

*

each RY is independently _§J, hydrogen, halogen, -CN, -NO3, -OH, -NH;, Cis alkyl, Ci6
alkoxy, Ci6 alkylamino, Ca alkenyl, Cz6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R"; or

two geminal R, together with the carbon atom to which they are bonded, form Cs.¢ carbocycle
or 3- to 6-membered heterocycle, wherein the carbocycle or heterocycle is optionally
substituted with one or more RY;

e is an integer selected from 0 to 6;

RY? is hydrogen, Ci. alkyl, Cs. carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0)2R?, -
S(=0),0R?, -S(=0),NRRY, -C(=0)R?, -C(=0)OR®, or -C(=0)NR°RY; wherein the alkyl,

carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

ko

RY* is -+ , hydrogen, Ci alkyl, Cis heteroalkyl, wherein the alkyl, Ci. alkylene, or
heteroalkyl is optionally substituted with one or more R";

RY5 is hydrogen, halogen, -CN, -NOz, -OH, -NHa, Ci alkyl, Ci.s alkoxy, Ci-s alkylamino, Ca-
¢ alkenyl, Ca.¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce-10 aryl, 5- to
10-membered heteroaryl, -C(:O)ORb, or -C(:O)NRCRd, wherein the alkyl, alkoxy,
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alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more RY,

wherein one of R, RP, R¥ and RY* is _E_ , wherein _é_ denotes attachment to -L-T,
L is a linker; and

T is a ligand for a protein,

wherein:

each R" is independently oxo, halogen, -CN, -NOz, -OH, -NH3, Ci alkyl, Ci alkoxy, Ci-6
alkylamino, Ca.¢ alkenyl, Ca26 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ceé.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0)R?, -S(=0)20R", -
S(=0)NR°RY, -NRS(=0)2R?, -NR°S(=0)R?, -NR°S(=0);0R®, -NR°S(=0):NR°RY, -
NRPC(=O)NR‘R?, -NR’C(=O)R?, -NR°C(=O)OR’, -OS(=0):R? -OS(=0):0R", -
OS(=0):NR°R¢, -OC(=0)R?, -OC(=0)OR, -OC(=0)NRR?, -C(=O)R?, -C(=0)OR?", or -
C(=O0)NR‘RY; wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more substituents
selected from oxo, halogen, -CN, -NO, -OH, -NH>, Cr.salkyl, Ci.salkoxy, Cisalkylamino,
Casalkenyl, Casalkynyl, Cs¢ carbocyclyl, and 3- to 6-membered heterocyclyl; or

two R", together with the one or more intervening atoms, form Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, Cs.10aryl, or 5- to 10-membered heteroaryl;

each R* is independently Cis alkyl, Ca alkenyl, Ca.6 alkynyl, Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, Cs10aryl, or 5- to 10-membered heteroaryl;

each R® is independently hydrogen, Ci.6 alkyl, Ca alkenyl, Ca.s alkynyl, Cs.12 carbocyclyl, 3-
to 12-membered heterocyclyl, Cs.10aryl, or 5- to 10-membered heteroaryl; and

each R® and RY is independently hydrogen, Cis alkyl, Cas alkenyl, Cas alkynyl, Cs.i2
carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10aryl, or 5- to 10-membered heteroaryl;
or

R and RY, together with the nitrogen atom to which they are attached, form 3- to 12-membered
heterocyclyl,

wherein each occurrence of R?, R, R, and R? is independently and optionally substituted with
one or more R* and

each R” is independently oxo, halogen, -CN, -NO», -OH, -NH2, Ci.6 alkyl, C1¢ alkoxy, Ci-6
alkylamino, Ca¢ alkenyl, Ca.¢ alkynyl, Cs¢ carbocyclyl, or 3- to 6-membered heterocyclyl.

wherein each of the variables in Formula I is described herein.
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[0149] In certain embodiments, the conjugate is a conjugate of Formula I-0 or I-0’

(RE (R )a
T
RC} V5
RV3 a-0) or
E (RM,
. (RE)
RD>d
V5
RV3 1-0°).

[0150] In certain embodiments, the conjugate is a conjugate of Formula I-1 or I-2

RE) (R )a
E (RD>d
RC | V5
N (I-1) or
E (RM)4
o1 SR
RD)d
V5
RV3 1-2).

[0151] In certain embodiments, the conjugate is a conjugate of Formula I-1-i or I-2-i

(I-1-i) or

(I-2-i).

[0152] In certain embodiments, the conjugate is a conjugate of Formula I-1-ii or I-2-ii
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(RE)ez (R,

nE'H

RE
N
RL 0 N@RW
N~ 0) RV3

(I-1-ii) or
(R%e2 (RM)a
£
E N A Rv4 ( )d
RC \\ N RVS
N-O ° G BV3
R (I-2-ii).

[0153] In certain embodiments, the ligand portion of the degrader, prior to conjugation, is
selected from Table 1.

[0154] L, a linker, is a divalent chemical moiety that connects the ligand of a protein with the
cereblon ligand disclosed herein. L configures the ligand and the cereblon ligand such that the
construct functions as a bifunctional degrader which binds the cereblon ligand and selectively
degrades the target protein.

[0155] In certain embodiments, L is a linker comprising Ci.¢ alkylene, C2¢ alkenylene, Ca
alkynylene, Cs.12 carbocyclylene, 3- to 12-membered heterocyclylene, Ce.10 arylene, 5- to 10-
membered heteroarylene, -C(=0)-, -C(=0)N(RY)-, -C(=0)0-, -N(RL)-, -O-, -S-, or -S(=0)2-,
wherein the alkylene, alkenylene, carbocyclylene, heterocyclylene, arylene, or heteroarylene is
optionally substituted by one or more R".

[0156] In certain embodiments, L is of Formula I-2

Yot

* denotes attachment to T and ** denotes attachment to C;

I-2),

wherein:

each L’ is independently Cis alkylene, Ca26 alkenylene, Ca.6 alkynylene, Cs.12 carbocyclylene,
3- to 12-membered heterocyclylene, Ce.10 arylene, 5- to 10-membered heteroarylene, -
C(=0)-, -C(=0)N(R")-, -C(=0)0-, -N(R")-, -O-, -S-, or -S(=0),-, wherein the alkylene,
alkenylene, carbocyclylene, heterocyclylene, arylene, or heteroarylene is optionally
substituted with one or more RY;

each occurrence of RY is independently hydrogen, Ci. alkyl, Ca alkenyl, Ca.6 alkynyl, Cs-12
carbocyclyl, 3- to 12-membered heterocyclyl, Ce-10 aryl, 5- to 10-membered heteroaryl, -
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S(=0)2R?, -S(=0),0R®, -S(=0),NRRY, -C(=0)R?, -C(=0)OR®, or -C(=0)NR°RY, wherein

the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more R"; and
lis an integer selected from O to 6.
[0157] In certain embodiments, each L is independently Ci.¢ alkylene (e.g., methylene (-CHa-
), ethylene (-CH2CHz-), propylene (-CH2CH2CH>-), butylene (-CH.CH>CH2CH>-), pentylene
(-CH2CH2CH>CH>CHb-), and hexylene (-CH,CH>CH>CH>CH>CH3-)), Ca.6 alkenylene (e.g.,
ethenylene (C2), 1-propenylene (Cs), 2-propenylene (Cs), 1-butenylene (Cs), 2-butenylene (Cs),
butadienylene (Cs), pentenylene (Cs), pentadienylene (Cs), or hexenylene (Cs)), Cas
alkynylene (e.g., ethynylene (Cz), 1-propynylene (Cs), 2-propynylene (C3), 1-butynylene (Cs),
2-butynylene (Cs), pentynylene (Cs), or hexynylene (Cs)), Cs.a2 carbocyclylene (e.g.,
cyclopropylene (Cs), cyclopropenylene (Cs), cyclobutylene (Cs4), cyclobutenylene (Cs),
cyclopentylene (Cs), cyclopentenylene (Cs), cyclohexylene (Cs), cyclohexenylene (Cs),
cyclohexadienylene (Ce), cycloheptylene (C7), cycloheptenylene (Cr), cycloheptadienylene
(C7), cycloheptatrienylene  (C7),  cyclooctylene  (Cs),  cyclooctenylene  (Cs),
bicyclo[2.2.1]heptanylene (C7), bicyclo[2.2.2]octanylene (Cs), cyclononylene (Co),
cyclononenylene (Co), cyclodecylene (Cio), cyclodecenylene (Cio), octahydro-1H-indenylene
(Co), decahydronaphthalenylene (Cio), or spiro[4.5]decanylene (Cio)), 3- to 12-membered
heterocyclylene (e.g., heterocyclylene comprising one or two 3- to 8-membered rings and 1-5
heteroatoms selected from N, O, and S), Ce.10 arylene (e.g., phenylene or naphthylene), 5- to
10-membered heteroarylene (e.g., heteroarylene comprising one or two 5- or 6-membered rings
and 1-5 heteroatoms selected from N, O, and S), -C(=0)-, -C(=0)N(R?)-, -C(=0)O-, -N(R"?)-
, -O-, -S-, or -S(=0):-, wherein the alkylene, alkenylene, carbocyclylene, heterocyclylene,
arylene, or heteroarylene is optionally substituted with one or more R".
[0158] In certain embodiments, each L’ is independently Ci.¢ alkylene, Cz.12 carbocyclylene,
3- to 12-membered heterocyclylene, -C(=0)-, -C(=0)N(R")-, -C(=0)O-, -N(R")-, -O-, -S-, or
-S(=0)2-, wherein the alkylene, alkenylene, carbocyclylene, heterocyclylene, arylene, or
heteroarylene is optionally substituted with one or more R".
[0159] In certain embodiments, each occurrence of R™ is independently hydrogen, Ci.¢ alkyl
(e.g., methyl (Cy), ethyl (C2), n-propyl (Cs), i-propyl (Cs), n-butyl (Cs), i-butyl (C4), s-butyl
(C4), t-butyl (Cy), pentyl (Cs), or hexyl (Cs)), Ca.¢ alkenyl (e.g., ethenyl (Cz), 1-propenyl (C3),
2-propenyl (Cs), 1-butenyl (C4), 2-butenyl (C4), butadienyl (C4), pentenyl (Cs), pentadienyl
(Cs), or hexenyl (Cs)), Ca6 alkynyl (e.g., ethynyl (C2), 1-propynyl (Cs), 2-propynyl (Cs), 1-

butynyl (Cs), 2-butynyl (Cs), pentynyl (Cs), or hexynyl (Cs)), Ci.12 carbocyclyl (e.g.,
39



WO 2024/263673 PCT/US2024/034664

cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Ca4), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octany] (Csg), cyclononyl (Co),
cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cio), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 3- to §-membered rings and 1-5 heteroatoms selected
from N, O, and S), Ce.10 aryl (e.g., phenyl or naphthyl), 5- to 10-membered heteroaryl (e.g.,
heteroaryl comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from
N, O, and S), -S(=0):R* -S(=0)20R’, -S(=0):NR°R¢, -C(=O)R*, -C(=O)OR®, or -
C(=0)NRRY, wherein the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl
is optionally substituted with one or more R".

[0160] In certain embodiments, each occurrence of R is independently hydrogen, Ci.¢ alkyl,
Cs.6 carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0):R?, -S(=0)20R®, -S(=0):NR°RY, -
C(=0)R?, -C(=0)OR®, or -C(=0)NR°RY, wherein the alkyl, carbocyclyl, or heterocyclyl is
optionally substituted with one or more R".

[0161] In certain embodiments, 1 is 0. In certain embodiments, t is 1. In certain embodiments,
1is 2. In certain embodiments, 1is 3. In certain embodiments, 1 is 4. In certain embodiments, 1
is 5. In certain embodiments, 1 is 6.

[0162] T, a ligand of a protein, is a chemical entity that competitively or non-competitively
binds a protein.

[0163] In certain embodiments, the protein is B7.1 and B7, TINFRIm, TNFR2, NADPH
oxidase, BcllBax and other partners in the apotosis pathway, C5a receptor, HMG-CoA
reductase, PDE V phosphodiesterase type, PDE IV phosphodiesterase type 4, PDE I, PDEII,
PDEIII, squalene cyclase inhibitor, CXCR1, CXCR2, nitric oxide (NO) synthase, cyclo-
oxygenase 1, cyclo-oxygenase 2, SHT receptors, dopamine receptors, G Proteins, i.e., Gq,
histamine receptors, 5 -lipoxygenase, tryptase serine protease, thymidylate synthase, purine
nucleoside phosphorylase, GAPDH trypanosomal, glycogen phosphorylase, Carbonic
anhydrase, chemokine receptors, JAW STAT, RXR and similar, HIV 1 protease, HIV 1
integrase, influenza, neuramimidase, hepatitis B reverse transcriptase, sodium channel, multi
drug resistance (MDR), protein P- glycoprotein (and MRP), tyrosine kinases, CD23, CD124,
tyrosine kinase p56 Ick, CD4, CDS5, IL-2 receptor, IL-1 receptor, TNF-alphaR, ICAM1, Cat+
channels, VC AM, VLA-4 integrin, selectins, CD40/CD40L, newokinins and receptors, inosine

monophosphate dehydrogenase, p38 MAP Kinase, RasIRafIMEWERK pathway, interleukin-
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1 converting enzyme, caspase, HCV, NS3 protease, HCV NS3 RNA helicase, glycinamide
ribonucleotide formyl transferase, rhinovirus 3C protease, herpes simplex virus-1 (HSV-1),
protease, cytomegalovirus (CMV) protease, poly (ADP-ribose) polymerase, cyclin dependent
kinases, vascular endothelial growth factor, oxytocin receptor, microsomal transfer protein
inhibitor, bile acid transport inhibitor, 5 alpha reductase inhibitors, angiotensin 11, glycine
receptor, noradrenaline reuptake receptor, endothelin receptors, neuropeptide Y and receptor,
estrogen receptors, androgen receptors (AR), adenosine receptors, adenosine kinase and AMP
deaminase, purinergic receptors (P2Y1, P2Y2, P2Y4, P2Y6, P2X1-7), farnesyl transferases,
geranylgeranyl transferase, TrkA a receptor for NGF, beta-amyloid, tyrosine kinase Flk-
IIKDR, vitronectin receptor, integrin receptor, Her-21 neu, telomerase inhibition, cytosolic
phospholipaseA2 and EGF receptor tyrosine kinase. Additional protein targets include, for
example, ecdysone 20-monooxygenase, ion channel of the GABA gated chloride channel,
acetylcholinesterase, voltage-sensitive sodium channel protein, calcium release channel, and
chloride channels. Still further target proteins include Acetyl-CoA carboxylase,
adenylosuccinate synthetase, protoporphyrinogen oxidase, and enolpyruvylshikimate-
phosphate synthase.

[0164] In certain embodiments, the protein is an androgen receptor (AR), an estrogen receptor
(ER), signal transducer and activator of transcription 3 (STAT3), signal transducer and
activator of transcription 5 (STATS), CREB-binding protein/EP300(E1A) binding protein
(CBP/p300), SWI/SNF Related, Matrix Associated, Actin Dependent Regulator Of Chromatin,
Subfamily A, Member 2/4 (SMARCAZ2/4), Ikaros Zinc Finger (IKZF)1, IKZF2, or IKZF3,
Kirsten rat sarcoma viral oncogene homolog G12D (KRAS G12D), Src homology region 2-
containing protein tyrosine phosphatase 2 (SHP2), bromodomain-containing protein 4 (BRD4),
or bromodomain-containing protein 9 (BRD?9).

[0165] In certain embodiments, T is a small molecule.

[0166] In certain embodiments, T is an antibody.

[0167] In certain embodiments, T is a peptide. In certain embodiments, the peptide has about
5 amino acids. In certain embodiments, the peptide has about 10 amino acids. In certain
embodiments, the peptide has about 15 amino acids. In certain embodiments, the peptide has
about 20 amino acids. In certain embodiments, the peptide has about 25 amino acids. In certain
embodiments, the peptide has about 30 amino acids. In certain embodiments, the peptide has
about 35 amino acids. In certain embodiments, the peptide has about 40 amino acids. In certain
embodiments, the peptide has about 45 amino acids. In certain embodiments, the peptide has

about 50 amino acids.
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[0168] In certain embodiments, T is a ligand for an estrogen receptor. In certain embodiments,
T is a ligand for SMARCA2/4 protein. In certain embodiments, T is a ligand for STAT3
protein. In certain embodiments, T is a ligand for CBP/p300 protein. In certain embodiments,
T is a ligand for Ikaros Zinc Finger (IKZF)1, IKZF2, or IKZF3. In certain embodiments, T is
ligand for an androgen receptor. In certain embodiments, T is a ligand for BRD9 protein.
[0169] In certain embodiments, T is an estrogen receptor inhibitor. In certain embodiments, T
is a SMARCAZ2/4 protein inhibitor. In certain embodiments, T is a STAT3 protein inhibitor. In
certain embodiments, T is a CBP/p300 protein inhibitor. In certain embodiments, T is a Ikaros
Zinc Finger IKZF)1, IKZF2, or IKZF3 degrader. In certain embodiments, T is an androgen
receptor inhibitor. In certain embodiments, T is a BRD9 protein inhibitor.
[0170] In certain aspects, the present disclosure provides conjugates of Formula II:

T-L-V (II),
and pharmaceutically acceptable salts, solvates, or stereoisomers thereof, wherein:

V is of Formula II-1

A
E1 (RE)e (R )a
D
¢
/QCJ °© N R
(R¢ RY ar-1),

wherein:

Ring A is 5- to 7-membered heterocycle;

each R* is independently oxo, halogen, -CN, -NO», -OH, -NH>, Ci alkyl, Ci alkoxy, Ci-6
alkylamino, Ca.¢ alkenyl, C2¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Cs-10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more RY;

a is an integer selected from O to 10, as valency permits;

Ring C is C¢ aryl or 5- to 6-membered heteroaryl;

C' and C? are independently C or N;

each RC is independently _gi*, hydrogen, halogen, -CN, -NOa, -OH, -NHa, Ci alkyl, Ci
alkoxy, Ci¢ alkylamino, Ca alkenyl, Cz alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Cs.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=0)R?, -S(=0).R?, -
S(=010R", -S(=0)NR‘RY, -NR°S(=0)1R? -NR°S(=0)R?, -NR°S(=0)0R", -

NRS(=0);NRRY, -NR’C(=0)NR‘RY, -NR’C(=0)R?, -NR'C(=0)OR®, -OS(=0):R?, -
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OS(=0)20R", -OS(=0)2NR°R?, -OC(=0O)R?, -OC(=0)OR", -OC(=0)NR‘R, -C(=O)R?, -

C(=0)OR®, or -C(=0)NRRY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,

carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";
c is an integer selected from 0 to 5, as valency permits;

Ring D is Cs aryl or 5- to 6-membered heteroaryl;

each RP is independently _Ei*, halogen, -CN, -NO», -OH, -NH>, Cis alkyl, Ci.¢ alkoxy, Ci.6
alkylamino, Ca.¢ alkenyl, C2¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0):R%, -S(=0),0R", -
S(=0);NR°R?, -NR°S(=0):R?, -NR°S(=0)R?, -NR°S(=0),0R®, -NR°S(=0),NRR?, -
NRC(=O)NRRY, -NR°C(=O)R?, -NR°C(=0)OR®, -OS(=0)R?, -OS(=0).0R®, -
OS(=0)NR°R¢, -OC(=0)R?, -OC(=0)OR, -OC(=0)NRR?, -C(=O)R?, -C(=0)OR?", or -
C(=O)NR°R?, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

d is an integer selected from 0 to 4;

Ring E is Cs.12 carbocycle or 5- to 12-membered heterocycle, wherein the carbocycle or
heterocycle is optionally substituted with one or more RY;

E'is CR* )2, NRF!", O, or S;

each RE! is independently halogen, -CN, -NO», -OH, -NH», Ci alkyl, Ci alkoxy, Cis
alkylamino, Cs carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy,
alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

R is an amino-protecting group, hydrogen, Ci.6 alkyl, C3s carbocyclyl, 3- to 6-membered
heterocyclyl, -S(=0)%R?, -S(=0)0R®, -S(=0):NR‘RY, -C(=O)R? -C(=O)OR®, or -
C(=0)NRRY; wherein the alkyl, carbocyclyl, or heterocyclyl is optionally substituted with

one or more RY;

*>

each R is independently _g_*, oxo, hydrogen, halogen, -CN, -NO, -OH, -NHa, Cis alkyl, C1-
¢ alkoxy, Ci¢ alkylamino, Cz6 alkenyl, Ca alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Cs.10 aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more RY; or

two geminal RE, together with the carbon atom to which they are bonded, form Cs.s carbocycle
or 3- to 6-membered heterocycle, wherein the carbocycle or heterocycle is optionally
substituted with one or more RY;

¢ is an integer selected from 0 to 6;
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RY? is hydrogen, Ci.6 alkyl, Cs.6 carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0)2R%, -
S(=0)20R®, -S(=0):NR°RY, -C(=0)R?, -C(=0)OR®, or -C(=0)NR°RY; wherein the alkyl,

carbocyclyl, or heterocyclyl is optionally substituted with one or more RY;

*k

RY4 is — , hydrogen, Ci alkyl, or Cis heteroalkyl, wherein the alkyl or heteroalkyl is
optionally substituted with one or more R"; and

RV’ is hydrogen, halogen, -CN, -NO3, -OH, -NH3, Ci¢alkyl, Ci¢ alkoxy, Ci.¢ alkylamino, Ca-
¢ alkenyl, Ca6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ces10 aryl, 5- to
10-membered heteroaryl, -C(:O)ORb, or -C(:O)NRCRd, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more RY,

wherein one of R®, RP, RF and RV* is - ,and - denotes attachment to -L-T,

L is of Formula ITI-2

ot

* denotes attachment to T and ** denotes attachment to V;

(1-2),

wherein:

each L’ is independently Ci¢ alkylene, Ci.¢ heteroalkylene, Ca.¢ alkenylene, Ca.¢ alkynylene,
Cs.izcarbocyclylene, 3- to 12-membered heterocyclylene, Ce.10 arylene, 5- to 10-membered
heteroarylene, -C(=0)-, -C(=0)N(R")-, -C(=0)O-, -N(R")-, -O-, -S-, or -S(=0),-, wherein
the alkylene, alkenylene, carbocyclylene, heterocyclylene, arylene, or heteroarylene is
optionally substituted with one or more R";

each occurrence of RY is independently hydrogen, Ci.¢ alkyl, Ca. alkenyl, Ca.¢ alkynyl, Cs.12
carbocyclyl, 3- to 12-membered heterocyclyl, Ce-10 aryl, 5- to 10-membered heteroaryl, -
S(=0)2R?, -S(=0)20R", -S(=0)NRRY, -C(=0)R?, -C(=0)ORP, or -C(=0)NR°R?, wherein
the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R"; and

lis an integer selected from O to 6,

T is of Formula I1-3
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1a Ay
R o R o)
R1bO/P F|23 o] W
R 1 ﬂ N N ¢
R d B (R%e
.
(R%y (I1-3),

wherein:

R'® and R'® are independently hydrogen or Ci. alkyl optionally substituted with one or more
RY;

R?®and R?" are independently hydrogen or halogen;

R*and R together an oxo; or

R and R?, together with the carbon atom to which they are attached, form a Cs.¢ carbocycle
or 3- to 6-membered heterocycle, wherein the carbocycle or heterocycle is optionally
substituted with one or more RY;

Ring A’ is Cs.10aryl or 5- to 10-membered heteroaryl;

each R* is independently halogen, -CN, -NO», -OH, -NHa, Ci alkyl, Ci alkoxy, Cis
alkylamino, Ca.¢ alkenyl, C2 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0)2R?, -S(=0):0R", -
S(=0),NR°RY, -NR°S(=0):R?, -NR°S(=0)R?, -NR°S(=0),0R®, -NR°S(=0),NRR?, -
NR’C(=0)NRR?, -NR°C(=O)R?, -NR"C(=0)OR’, -OS(=0):R?, -OS(=0).0R’, -
OS(=0):NR°RY, -OC(=0)R?, -OC(=0)OR®, -OC(=O)NR°RY, -C(=0)R?, -C(=O)OR?®, or -
C(=O)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

a’ is an integer selected from 0 to 6, as valency permits;

R? is hydrogen, Ci.6 alkyl, Ca-6 alkenyl, Ca alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, -S(=0):R? -S(=0)0R°, -
S(=0),NRRY, -C(=O)R?, -C(=0O)OR®, or -C(=O)NRRY, wherein the alkyl, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more RY;

Ring B’ is 3- to 12-membered heterocycle;

*

each R® is independently _g_, ox0, halogen, -CN, -NO3, -OH, -NHaz, Ci alkyl, Ci.¢ alkoxy,
Ci6 alkylamino, Czs alkenyl, Cz¢ alkynyl, Cs.i2 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O0)R?, -S(=O)R?, -
S(=0)%0R’, -S(=0)NR‘RY, -NR°S(=0):R?, -NR°S(=O)R?, -NR°S(=0);0R", -
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NR¢S(=0)2NRRY, -NR’C(=O)NRR?, -NR"C(=O)R? -NR’C(=0)OR", -OS(=0)2R?, -
OS(=0)20R", -0S(=0)2NRR?, -OC(=O)R?, -OC(=0)ORP, -OC(=0)NR‘R?, -C(=O)R?, -
C(=0)OR®, or -C(=0)NR°R?, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

* denotes attachment to L;

b’ is an integer selected from O to 6, as valency permits;

Ring C’ is 3- to 8-membered heterocycle;

each R® is independently oxo, halogen, -CN, -NO», -OH, -NHa, Ci.6 alkyl, C1.¢ alkoxy, Cis
alkylamino, Ca.¢ alkenyl, Ca26 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0)R?, -S(=0)20R", -
S(=0):NRRY, -NR°S(=0):R* -NR‘S(=O)R?, -NR°S(=0)20R", -NR°S(=0):NRRY, -
NRPC(=O)NR‘R?, -NR’C(=O)R?, -NR°C(=O)OR®, -OS(=0)R? -OS(=0):0R’, -
OS(=0)NR°R¢, -OC(=0)R?, -OC(=0)OR", -OC(=0)NR‘R?, -C(=O)R?, -C(=0)OR?", or -
C(=0O)NRRY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

¢’ is an integer selected from 0 to 6, as valency permits;

W is
e I I
Q” “NH, QJ\NH2 Q)LNHZ
11 e S ol
~ 7 ~ ~
AT A Fy e
R 0 R (W-1), RR®R® (W) o R (W-3), or
W is
X A
0 0
Q NH NH
2 Q)J\NHZ ¢ : Q)]\NHZ
S '?5 R s ?5
;*:iN N R12 ) § P N R ° 1
. Ey N ) Fn O
R* O . I R* © . |
TH (w4 RO (W) R (W) or KRR

(W-7),
wherein:
* denotes attachment to L;
Q is absent; or

Qs -C(R»-, -O-, and -N(R?)-;
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each RQis independently hydrogen, halogen, -CN, -NO,, -OH, -NHz, Ci.6 alkyl, Ci. alkoxy,
Ci.6 alkylamino, Cs carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl,
alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more
RY; or

two R?, together with the carbon atom to which they are attached, form Cs.¢ carbocyclyl or 3-
to 6-membered heterocyclyl, wherein the carbocyclyl or heterocyclyl is optionally
substituted with one or more RY;

RY is hydrogen, Ci alkyl, Cs.6 carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0)2R?, -
S(=0)20R®, -S(=0):NR°RY, -C(=0)R?, -C(=0)OR?, or -C(=O)NRRY, wherein the alkyl,
carbocyclyl or heterocyclyl is optionally substituted with one or more R";

s is an integer selected from O to 4;

R*and R? are independently hydrogen, Ci.¢ alkyl, Ca alkenyl, Ca alkynyl, Cs.12 carbocyclyl,
3- to 12-membered heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, -S(=0)2R?, -
S(=0)0RP, -S(=0):NR°RY, -C(=0)R?, -C(=0)OR®, or -C(=0)NR°RY, wherein the alkyl,
alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with
one or more RY;

RS and R’ are independently Ce.10 aryl or 5- to 10-membered heteroaryl, wherein the aryl or
heteroaryl is optionally substituted with one or more R% or R7%, respectively;

each R® and each R’ are independently halogen, -CN, -NO, -OH, -NH», Ci alkyl, Ci.6
alkoxy, Ci6 alkylamino, Caz alkenyl, Cz6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Cs.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=0)R?, -S(=0)R?,
S(=0)0R®,  -S(=0):NR°RY, -NR°S(=0)2R? -NR°S(=0)R? -NR‘S(=0),0R’, -
NR¢S(=0)2NRR?, -NRC(=O)NRR?, -NR"C(=O)R?, -NR’C(=0)OR®, -OS(=0):R?, -
0S(=0)20R", -0S(=0):NRR?, -OC(=0)R?, -OC(=0)OR®, -OC(=0)NRR’, -C(=O)R?, -
C(=0)OR", or -C(=0)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,

carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";
or

R’ is hydrogen or Ci alkyl optionally substituted with one or more R";

each R is independently halogen, -CN, -NO3, -OH, -NH», Ci.¢ alkyl, Ci6 alkoxy, Cis
alkylamino, Ca.¢ alkenyl, C2¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more RY;

or
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R and R, together with the carbon atom to which they are attached, form Cs.12 carbocyclyl, 3-
to 12-membered heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl, wherein the
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

R% and R® are independently hydrogen, halogen, -CN, -NO», -OH, -NHaz, Cis alkyl, Ci¢
alkoxy, Cas alkenyl, Ca alkynyl, Ci6 alkylamino, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

R is Ce.10aryl or 5- to 10-membered heteroaryl, wherein the aryl or heteroaryl is optionally
substituted with one or more R%%;

each R is independently halogen, -CN, -NO3, -OH, -NH», Ci alkyl, Ci¢ alkoxy, Cis
alkylamino, Ca. alkenyl, C2¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0):R?, -S(=0),0R", -
S(=0);NR°RY, -NR°S(=0):R?, -NR°S(=0)R?, -NR°S(=0),OR®, -NR°S(=0),NRR?, -
NRPC(=O)NR‘R?, -NR’C(=O)R?, -NR°C(=O)OR®, -OS(=0):R? -OS(=0):0R’, -
OS(=0)NR°R¢, -OC(=0)R?, -OC(=0)OR, -OC(=0)NRR?, -C(=O)R?, -C(=0)OR?", or -
C(=O)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

R is hydrogen, halogen, -CN, -NOs, -OH, -NHa, Ci alkyl, Ci.¢ alkoxy, Ca.¢ alkenyl, C2s
alkynyl, Ci6 alkylamino, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10 aryl, or
5- to 10-membered heteroaryl, wherein the alkyl, alkenyl, alkynyl, alkoxy, alkylamino,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

R is hydrogen or Ci.s alkyl optionally substituted with one or more RY;

R'?is hydrogen, Ci.¢ alkyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Co-10aryl, 5- to
10-membered heteroaryl, -(Ci-6 alkylene)-(Cs-12 carbocyclyl), -(Cis alkylene)-(3- to 12-
membered heterocyclyl), -(Ci.s alkylene)-(Ce.10 aryl), or -(Cis alkylene)-(5- to 10-
membered heteroaryl), wherein the alkyl, alkylene, carbocyclyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more R'?;

each R'?* is independently oxo, halogen, -CN, -NO,, -OH, -NHa, C.¢ alkyl, Ci.¢ alkoxy, Ci-
alkylamino, Caz.¢ alkenyl, C2 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0)2R?, -S(=0):0R", -
S(=0),NR°RY, -NR°S(=0):R?, -NR°S(=0)R?, -NR°S(=0),0R®, -NR°S(=0),NRR¢, -
NRPC(=O)NR‘R?, -NR’C(=O)R?, -NR°C(=O)OR’, -OS(=0)R? -OS(=0):0R’, -
0S(=0):NRRY, -OC(=0)R?, -OC(=0)OR®, -OC(=0)NR°RY, -C(=O)R?, -C(=0)OR", or -
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C(=0)NRRY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

R!! and R'?, together with the carbon atom to which they are attached, form Cs.¢ carbocyclyl
or 3- to 6-membered heterocyclyl, wherein carbocyclyl or heterocyclyl is optionally
substituted with one or more RY; or

R!! and R3, together with the intervening atoms, form 4- to 8-membered heterocyclyl optionally
substituted with one or more RY; and

R" is hydrogen, halogen, -CN, -NO>, -OH, -NH>, Ci alkyl, Ci.¢ alkoxy, Ci.¢ alkylamino, Cz.6
alkenyl, Ca¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10aryl, or 5- to
10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,

carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R",

wherein:

each R" is independently oxo, halogen, -CN, -NOz, -OH, -NH3, Ci alkyl, Ci.s alkoxy, Ci.6
alkylamino, Caz.¢ alkenyl, C2¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O0)R?, -S(=0)R?, -S(=0)20R", -
S(=0):NR°R?, -NRS(=0)2R?, -NR°S(=O)R?, -NR°S(=0);0R", -NR°S(=0):NRRY, -
NRPC(=0)NRR?, -NR"C(=O)R?, -NR"C(=O)OR’, -OS(=0):R‘, -OS(=0).0R’, -
OS(=0):NRR?, -OC(=0)R?, -OC(=0)OR", -OC(=0)NRR¢, -C(=O)R?, -C(=0)OR?", or -
C(=0)NR‘RY; wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more substituents
selected from oxo, halogen, -CN, -NO», -OH, -NH>, Ci¢ alkyl, Ci.s alkoxy, Ci¢ alkylamino,
Cagalkenyl, Ca¢ alkynyl, Cs¢ carbocyclyl, and 3- to 6-membered heterocyclyl;

each R? is independently Ci alkyl, Cas6 alkenyl, Ca.s alkynyl, Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, Ce.10aryl, or 5- to 10-membered heteroaryl;

each R® is independently hydrogen, Ci. alkyl, Ca. alkenyl, Ca alkynyl, Cs.12 carbocyclyl, 3-
to 12-membered heterocyclyl, Cs.10aryl, or 5- to 10-membered heteroaryl; and

each R® and RY is independently hydrogen, Ci alkyl, Ca alkenyl, Cag alkynyl, Ci.i2
carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10aryl, or 5- to 10-membered heteroaryl;
or

R and RY, together with the nitrogen atom to which they are attached, form 3- to 12-membered
heterocyclyl,

wherein each occurrence of R?, R®, R¢, and RY is independently and optionally substituted with

one or more R?; and
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each R” is independently oxo, halogen, -CN, -NO2, -OH, -NHa, Ci.¢ alkyl, Ci.6 alkoxy, Ci.s
alkylamino, Ca¢ alkenyl, Ca.¢ alkynyl, Cs¢ carbocyclyl, or 3- to 6-membered heterocyclyl.

[0171] In certain embodiments, V is of Formula I1-1

A
E1 (RE)e (R )a
( E N A RV4 (RD)d
CZ~C1
/QD ° N R
(RO RY? (II-1),

wherein:

Ring A is 5- to 7-membered heterocycle;

each R* is independently oxo, halogen, -CN, -NO», -OH, -NH>, Ci alkyl, Ci alkoxy, Ci-
alkylamino, Caz.¢ alkenyl, C2¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Cs-10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more RY;

a is an integer selected from O to 10, as valency permits;

Ring C is C¢ aryl or 5- to 6-membered heteroaryl;

C! and C? are independently C or N;

each RC is independently _Ey, hydrogen, halogen, -CN, -NO, -OH, -NHa, Ci.s alkyl, Ci.6
alkoxy, Ci6 alkylamino, Caz alkenyl, Cz6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Cs.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=0)R?, -S(=0).R?, -
S(=010R", -S(=0)NR‘RY, -NR°S(=0)1R? -NR°S(=0)R?, -NR°S(=0)0R", -
NR¢S(=0)2NRR?, -NRC(=O)NRR?, -NR"C(=O)R?, -NR’C(=0)OR®, -OS(=0):R?, -
OS(=0)20R", -OS(=0)2NR°R?, -OC(=O)R?, -OC(=0)OR", -OC(=0)NR‘R?, -C(=O)R?, -
C(=0)OR", or -C(=0)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

c is an integer selected from O to 5, as valency permits;

Ring D is Cs aryl or 5- to 6-membered heteroaryl;

each RP is independently _gi*, halogen, -CN, -NO2, -OH, -NHa, C; alkyl, Ci alkoxy, Cis
alkylamino, Caz.¢ alkenyl, C2 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0)2R?, -S(=0):0R", -
S(=0),NR°RY, -NR°S(=0):R?, -NR°S(=0)R?, -NRS(=0),0R®, -NR¢S(=0),NRR¢, -
NRPC(=O)NR‘R?, -NR’C(=O)R?, -NR°C(=O)OR’, -OS(=0)R? -OS(=0):0R’, -
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0S(=0):NRRY, -OC(=0)R?, -OC(=0)OR?, -OC(=0)NR°RY, -C(=O)R?, -C(=0)OR?, or -
C(=O)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

d is an integer selected from 0 to 4;

Ring E is Cs.i2 carbocycle or 5- to 12-membered heterocycle, wherein the carbocycle or
heterocycle is optionally substituted with one or more RY;

E'is CR* )2, NRF!", O, or S;

each RE' is independently halogen, -CN, -NO,, -OH, -NHa, Ci alkyl, Ci. alkoxy, Cis
alkylamino, Cs.¢ carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy,
alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

R is an amino-protecting group, hydrogen, Ci.6 alkyl, Css carbocyclyl, 3- to 6-membered
heterocyclyl, -S(=0)2R?, -S(=0)0R®, -S(=0)%NR‘RY, -C(=O)R?, -C(=O)OR®, or -
C(=O0)NR°RY; wherein the alkyl, carbocyclyl, or heterocyclyl is optionally substituted with

one or more RY;

each RE is independently _gi*, hydrogen, halogen, -CN, -NO, -OH, -NH», Ci. alkyl, Ci6
alkoxy, Ci6 alkylamino, Caz alkenyl, Cz6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more RY; or

two geminal RY, together with the carbon atom to which they are bonded, form Cs.¢ carbocycle
or 3- to 6-membered heterocycle, wherein the carbocycle or heterocycle is optionally
substituted with one or more RY;

e is an integer selected from O to 6;

RY? is hydrogen, Ci.6 alkyl, Cs.6 carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0)2R%, -
S(=0)20R®, -S(=0):NR°RY, -C(=0)R?, -C(=0)OR®, or -C(=0)NR°RY; wherein the alkyl,

carbocyclyl, or heterocyclyl is optionally substituted with one or more RY;

RY4is _Ey ,hydrogen, Cisalkyl, Cigheteroalkyl, wherein the alkyl or heteroalkyl is optionally
substituted with one or more R"%; and

RV’ is hydrogen, halogen, -CN, -NO3, -OH, -NHa, Ci¢alkyl, Ci¢ alkoxy, Ci.¢ alkylamino, Ca-
¢ alkenyl, Ca6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce10 aryl, 5- to
10-membered heteroaryl, —C(:O)ORb, or —C(:O)NRCRd, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R",

51



WO 2024/263673 PCT/US2024/034664

wherein one of R, RP, R¥ and RV* is =3 ,and —§ denotes attachment to -L-T.

[0172] In certain embodiments, V is of Formula II-1-i or II-1-ii

RE) (RA)a
E\ﬁ\“/ (RD)d
RC / '}j V5
N~ =N
(II-1-i) or
rEy (RMa
R ]
(R )d
RV5
RV3 (T1-1-ii).
[0173] In certain embodiments, V is of Formula II-1-iii or II-1-iv
(RE) RA)a
(RD)d
RC / RV5
(II-1-iii) or
E (RA)a
SR ]
R
! A RV (R%)q
RC = )\@~ V5
N\ N R
N-O © O LV3 .
R (II-1-iv).

[0174] In certain embodiments, V is of Formula II-1-v or II-1-vi
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RA
E1 (RE)e ( )a
m D
(R )d
RC / '}‘ RV5
(I1-1-v) or
A
E1%[ (RE)e (R )a
- E / N A Rv4 (RD)d
RC \\ V5
RY? (T-1-vi).

[0175] In certain embodiments, V is of Formula II-1-vii or II-1-viii

(RE)e 2 (R,

1
WE 17>/ , RD)
RC§\ RV5

(II-1-vii) or

(II-1-viii).

[0176] In certain embodiments, V is of Formula II-1-vii or I1-1-viii
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RV3 (I1-1-vii) or

(II-1-viii),

wherein each of R¥ is independently Ci.¢ alkyl.

[0177] In certain embodiments, mis 1 or 2; andnis O or 1.

[0178] In certain embodiments, m is 1. In certain embodiments, m is 2.

[0179] In certain embodiments, n is 0. In certain embodiments, n is 1.

[0180] In certain embodiments, m is 1 and nis 1.

[0181] In certain embodiments, m is 2 and nis 1.

[0182] In certain embodiments, m is 1 and n is O.

[0183] In certain embodiments, Ring E is Cs.2 carbocyclyl (e.g., cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl] (Csg), cyclononyl (Co),
cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cio), or spiro[4.5]decanyl (Cio)) or 5- to 12-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 5- to §-membered rings and 1-5 heteroatoms selected
from N, O, and S), wherein the carbocyclyl or heterocyclyl is optionally substituted with one
or more R".

[0184] In certain embodiments, each RF is independently oxo, hydrogen, halogen (e.g., -F, -
Cl, -Br, or -I), -CN, -NOa», -OH, -NH>, Cis alkyl (e.g., methyl (C1), ethyl (C2), n-propyl (C3), i-
propyl (C3), n-butyl (C4), i-butyl (C4), s-butyl (Cs), -butyl (C4), pentyl (Cs), or hexyl (Cs)), Ci-
s alkoxy (e.g., methoxy (C1), ethoxy (C2), propoxy (Cs), i-propoxy (Cz), n-butoxy (C4), i-butoxy
(Cs4), s-butoxy (C4), t-butoxy (Cs), pentoxy (Cs), or hexoxy (Cs)), Ci-s alkylamino (e.g.,
dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-

butylamino, di-s-butylamino, di-z-butylamino, dipentylamino, dihexylamino,
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methylethylamino, methyl-n-propylamino, methyl-i-propylamino, methyl-n-butylamino,
methyl-i-butylamino,  methyl-s-butylamino, methyl-s-butylamino, methylpentylamino,
methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino, ethyl-zn-butylamino, ethyl-s-
butylamino, ethyl-i-butylamino, ethyl-t-butylamino, ethylpentylamino, ethylhexylamino,
propyl-n-butylamino, propyl-i-butylamino, propyl-s-butylamino, propyl-#-butylamino,
propylpentylylamino, propylhexylamino, #n-butylpentylamino, i-butylpentylamino, s-
butylpentylamino,  t-butylpentylamino,  n-butylhexylamino, i-butylhexylamino, s-
butylhexylamino, -butylhexylamino, or pentylhexylamino), Cz.¢ alkenyl (e.g., ethenyl (C2), 1-
propenyl (C3), 2-propenyl (C3), 1-butenyl (C4), 2-butenyl (C4), butadienyl (C4), pentenyl (Cs),
pentadienyl (Cs), or hexenyl (Cs)), C2-6 alkynyl (e.g., ethynyl (C»), 1-propynyl (Cs), 2-propynyl
(Cs), 1-butynyl (Cas), 2-butynyl (Cs), pentynyl (Cs), or hexynyl (Cs)), Cs.12 carbocyclyl (e.g.,
cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Ca), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co),
cyclononenyl (Cy), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cio), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 3- to §-membered rings and 1-5 heteroatoms selected
from N, O, and S), Cs.10aryl (e.g., phenyl or naphthyl), or 5- to 10-membered heteroaryl (e.g.,
heteroaryl comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from
N, O, and S), wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R".

[0185] In certain embodiments, each RE is independently oxo, hydrogen, halogen, -CN, -NO3,
-OH, -NHa, Cis alkyl, Ci.s alkoxy, Ci.s alkylamino, Cz.¢ alkenyl, Ca.s alkynyl, Cs.¢ carbocyclyl,
3- to 6-membered heterocyclyl, Ce aryl, or 5- to 6-membered heteroaryl, wherein the alkyl,
alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0186] In certain embodiments, each RE is independently oxo, hydrogen, halogen, -CN, -NO3,
-OH, -NHa, Cigalkyl, Ci.¢ alkoxy, Ci¢alkylamino, Cas alkenyl, C26 alkynyl, Cs¢ carbocyclyl,
or 3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, or heterocyclyl is optionally substituted with one or more R".

[0187] In certain embodiments, each RE is independently oxo, hydrogen, halogen, -CN, -NO3,
-OH, -NH3, Ci alkyl, Ci alkoxy, Ci.¢ alkylamino, Cs.¢ carbocyclyl, or 3- to 6-membered
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heterocyclyl, wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally
substituted with one or more R".

[0188] In certain embodiments, at least two RE are independently C.¢ alkyl.

[0189] In certain embodiments, two geminal RE, together with the carbon atom to which they
are bonded, form Cs.¢ carbocycle (e.g., cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs),
cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Cs),
or cyclohexadienyl (Ce)), or 3- to 6-membered heterocycle (e.g., heterocyclyl comprising one
3- to 6-membered ring and 1-3 heteroatoms selected from N, O, and S), wherein the carbocycle
or heterocycle is optionally substituted with one or more R".

[0190] In certain embodiments, e is 0. In certain embodiments, e is 1. In certain embodiments,
e is 2. In certain embodiments, e is 3. In certain embodiments, e is 4. In certain embodiments,
e is 5. In certain embodiments, € is 6.

[0191] In certain embodiments, e is an integer selected from 2 to 6.

[0192] In certain embodiments, each RY is independently hydrogen, Ci. alkyl, or Ci.salkoxy
(e.g., methyl (Cy), ethyl (Cz), n-propyl (Cs), i-propyl (Cs), n-butyl (C4), i-butyl (Cs), s-butyl
(C4), t-butyl (C4), pentyl (Cs), or hexyl (Ce)) , wherein at least one R is not hydrogen.

[0193] In certain embodiments, each RY is independently C.¢alkyl. In certain embodiments,
each R is independently methyl, ethyl, or propyl. In certain embodiments, each R¥ is methyl.
[0194] In certain embodiments, two R together with the carbon atom to which they are
bonded, form Cs.6 carbocyclyl (e.g., cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Ca),
cyclobutenyl (Ca), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Ce),
or cyclohexadienyl (Cs)), or 3- to 6-membered heterocyclyl (e.g., heterocyclyl comprising one
3- to 6-membered ring and 1-3 heteroatoms selected from N, O, and S), wherein the carbocycle
or heterocycle is optionally substituted with one or more R".

[0195] In certain embodiments, RF is RF'.

[0196] In certain embodiments, E' is C(RF),, NRF!", O, or S. In certain embodiments, E' is
C(RF"),, NRE!', O, or S. In certain embodiments, E! is C(R¥!),. In certain embodiments, E'
is NRE!". In certain embodiments, E! is O. In certain embodiments, E' is S.

[0197] In certain embodiments, each RF! is independently hydrogen, halogen (e.g., -F, -CI, -
Br, or -1), -CN, -NO, -OH, -NHa, Cis alkyl (e.g., methyl (Ci), ethyl (C2), n-propyl (Cs), i-
propyl (Cs), n-butyl (C4), i-butyl (Cs), s-butyl (C4), -butyl (C4), pentyl (Cs), or hexyl (Cs)), Ci1-
s alkoxy (e.g., methoxy (Cy), ethoxy (C2), propoxy (C3), i-propoxy (Cz), n-butoxy (C4), i-butoxy
(Cs), s-butoxy (Cs), t-butoxy (Cs), pentoxy (Cs), or hexoxy (Cs)), Cis alkylamino (e.g.,

dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-
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butylamino, di-s-butylamino, di-#-butylamino, dipentylamino, dihexylamino,
methylethylamino, methyl-n-propylamino, methyl-i-propylamino, methyl-n-butylamino,
methyl-i-butylamino, = methyl-s-butylamino, methyl--butylamino, methylpentylamino,
methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-
butylamino, ethyl-i-butylamino, ethyl-z-butylamino, ethylpentylamino, ethylhexylamino,
propyl-n-butylamino, propyl-i-butylamino, propyl-s-butylamino, propyl-z-butylamino,
propylpentylylamino, propylhexylamino, n-butylpentylamino, i-butylpentylamino, s-
butylpentylamino,  r-butylpentylamino,  n-butylhexylamino, i-butylhexylamino,  s-
butylhexylamino, -butylhexylamino, or pentylhexylamino), Cs.¢ carbocyclyl (e.g., cyclopropyl
(C3), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl
(Cs), cyclohexyl (Cs), cyclohexenyl (Ce), or cyclohexadienyl (Cs)), or 3- to 6-membered
heterocyclyl (e.g., heterocyclyl comprising one 3- to 6-membered ring and 1-3 heteroatoms
selected from N, O, and S), wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl
is optionally substituted with one or more R".

[0198] In certain embodiments, RE!" is hydrogen or Ci.6 alkyl.

[0199] In certain embodiments, R¥!” is an amino-protecting group (e.g., carbamates {e.z., t-
butyloxycarbonyl (Boc), 9-fluorenylmethyloxycarbonyl (Fmoc), p-methoxybenzyl carbonyl
(Moz or MeOZ), 2,2,2-trichloroehtoxycarbonyl (Troc), and benzyl carbamate (Cbz)), esters
(e.g., acetyl (Ac); benzoyl (Bz), trifluoroacetyl, and phthalimide), amines (e.g, benzyl (Bn), p-
methoxybenzyl (PMB), p-methoxyphenyl (PMP), and triphenylmethyl (trityl)), and
sulfonamides (e.g., tosyl (Ts), &-aikyl nitrobenzesesnlonamides {Nosyl), and 2-
nitrophenylsulfenyl (Nps)), hydrogen, Cis alkyl (e.g., methyl (C1), ethyl (C2), n-propyl (Cs), i-
propyl (C3), n-butyl (C4), i-butyl (C4), s-butyl (Cs), -butyl (C4), pentyl (Cs), or hexyl (Cs)), Cs-
¢ carbocyclyl (e.g., cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs4), cyclobutenyl (Cs),
cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Cs), or cyclohexadienyl
(Ce)), or 3- to 6-membered heterocyclyl (e.g., heterocyclyl comprising one 3- to 6-membered
ring and 1-3 heteroatoms selected from N, O, and S), -S(=0)2R?, -S(=0),0R®, -S(=0)NR°RY,
-C(=0)R?, -C(=0)OR®, or -C(=0)NRRY; wherein the alkyl, carbocyclyl, or heterocyclyl is
optionally substituted with one or more R".

[0200] In certain embodiments, RE!" is amino-protecting group, hydrogen, Ci alkyl, or -
C(=0O)R™.

[0201] In certain embodiments, Ring A is 5- to 7-membered heterocycle. In certain
embodiments, Ring A is 5-membered heterocycle. In certain embodiments, Ring A is 6-

membered heterocycle. In certain embodiments, Ring A is 7-membered heterocycle.
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[0202] In certain embodiments, each R* is independently oxo, halogen (e.g., -F, -Cl, -Br, or -
I), -CN, -NO3, -OH, -NHz, Ci¢ alkyl (e.g., methyl (Cy), ethyl (C2), n-propyl (C3), i-propyl (C3),
n-butyl (Cy), i-butyl (Cs), s-butyl (C4), -butyl (C4), pentyl (Cs), or hexyl (Ce)), Ci-¢ alkoxy (e.g.,
methoxy (Ci), ethoxy (Cz), propoxy (Cs), i-propoxy (Cs), n-butoxy (Cs), i-butoxy (Cs), s-
butoxy (Cs), t-butoxy (Cs), pentoxy (Cs), or hexoxy (Cs)), Cis alkylamino (e.g.,
dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-
butylamino, di-s-butylamino, di-#-butylamino, dipentylamino, dihexylamino,
methylethylamino, methyl-n-propylamino, methyl-i-propylamino, methyl-zn-butylamino,
methyl-i-butylamino,  methyl-s-butylamino, methyl--butylamino, methylpentylamino,
methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-
butylamino, ethyl-i-butylamino, ethyl-z-butylamino, ethylpentylamino, ethylhexylamino,
propyl-n-butylamino,  propyl-i-butylamino, propyl-s-butylamino, propyl-t-butylamino,
propylpentylylamino, propylhexylamino, n-butylpentylamino, i-butylpentylamino, s-
butylpentylamino,  r-butylpentylamino,  n-butylhexylamino, i-butylhexylamino,  s-
butylhexylamino, #-butylhexylamino, or pentylhexylamino), Cz¢ alkenyl (e.g., ethenyl (Cz), 1-
propenyl (Cs), 2-propenyl (Cs), 1-butenyl (C4), 2-butenyl (C4), butadienyl (Cs), pentenyl (Cs),
pentadienyl (Cs), or hexenyl (Cs)), C2-6 alkynyl (e.g., ethynyl (C»), 1-propynyl (Cs), 2-propynyl
(C3), 1-butynyl (C4), 2-butynyl (C4), pentynyl (Cs), or hexynyl (Cs)), Cs.12 carbocyclyl (e.g.,
cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Ca4), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Csg), cyclononyl (Co),
cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cio), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 3- to 8-membered rings and 1-5 heteroatoms selected
from N, O, and S), Cs.10aryl (e.g., phenyl or naphthyl), or 5- to 10-membered heteroaryl (e.g.,
heteroaryl comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from
N, O, and S), wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R".

[0203] In certain embodiments, each R? is independently oxo, halogen, -CN, -NO,, -OH, -
NHz, Cisalkyl, Ci6alkoxy, Ci¢ alkylamino, Ca¢ alkenyl, Ca2 alkynyl, Cs carbocyclyl, 3- to
6-membered heterocyclyl, Cs aryl, or 5- to 6-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more R".
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[0204] In certain embodiments, each R* is independently oxo, halogen, -CN, -NO», -OH, -
NH», Cisalkyl, Ci¢ alkoxy, Ci6 alkylamino, Ca.¢ alkenyl, Ca.s alkynyl, Cs.¢ carbocyclyl, or 3-
to 6-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, or heterocyclyl is optionally substituted with one or more R".
[0205] In certain embodiments, each R? is independently oxo, halogen, -CN, -NO, -OH, -
NH», Cis alkyl, Cis alkoxy, Cis alkylamino, Cs carbocyclyl, or 3- to 6-membered
heterocyclyl, wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally
substituted with one or more R".
[0206] In certain embodiments, at least one R* is -OH.
[0207] In certain embodiments, a is 0. In certain embodiments, a is 1. In certain embodiments,
a is 2. In certain embodiments, a is 3. In certain embodiments, a is 4, as valency permits. In
certain embodiments, a is 5, as valency permits. In certain embodiments, a is 6, as valency
permits. In certain embodiments, a is 7, as valency permits. In certain embodiments, a is 8, as
valency permits. In certain embodiments, a is 9, as valency permits. In certain embodiments, a
is 10, as valency permits.
[0208] In certain embodiments, a is 1 or 2, and at least one of R* is -OH.
(RMa
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[0210] In certain embodiments, Ring C is Cs aryl (i.e., phenyl) or 5- to 6-membered heteroaryl

l,o

(e.g., heteroaryl comprising one 5- or 6-membered ring and 1-4 heteroatoms selected from N,

O, and S).
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[0211] In certain embodiments, Ring C is Cs aryl (i.e., phenyl). In certain embodiments, Ring
C is 5-membered heteroaryl. In certain embodiments, Ring C is 6-membered heteroaryl.
[0212] In certain embodiments, Ring C is 5-membered heteroaryl comprising one nitrogen
atom. In certain embodiments, Ring C is 5-membered heteroaryl comprising two nitrogen
atoms. In certain embodiments, Ring C is 5-membered heteroaryl comprising three nitrogen
atoms. In certain embodiments, Ring C is 5-membered heteroaryl comprising four nitrogen
atoms.

[0213] In certain embodiments, Ring C is 5-membered heteroaryl comprising at least one
nitrogen atom. In certain embodiments, Ring C is 5S-membered heteroaryl comprising at least
two nitrogen atoms. In certain embodiments, Ring C is 5-membered heteroaryl comprising at
least three nitrogen atoms. In certain embodiments, Ring C is 5-membered heteroaryl
comprising at least four nitrogen atoms.

[0214] In certain embodiments, Ring C is 6-membered heteroaryl comprising one nitrogen
atom. In certain embodiments, Ring C is 6-membered heteroaryl comprising two nitrogen
atoms. In certain embodiments, Ring C is 6-membered heteroaryl comprising three nitrogen
atoms. In certain embodiments, Ring C is 6-membered heteroaryl comprising four nitrogen
atoms.

[0215] In certain embodiments, Ring C is 6-membered heteroaryl comprising at least one
nitrogen atom. In certain embodiments, Ring C is 6-membered heteroaryl comprising at least
two nitrogen atoms. In certain embodiments, Ring C is 6-membered heteroaryl comprising at
least three nitrogen atoms. In certain embodiments, Ring C is 6-membered heteroaryl
comprising at least four nitrogen atoms.

[0216] In certain embodiments, all heteroatoms in Ring C must be nitrogen.

[0217] In certain embodiments, Ring C is oxazole, isoxazole, or triazole. In certain
embodiments, Ring C is isoxazolel. In certain embodiments, Ring C is triazole. In certain
embodiments, Ring C is 1,2,3-triazole.

[0218] In certain embodiments, each R€ is independently hydrogen, halogen (e.g., -F, -Cl, -Br,
or -I), -CN, -NOa, -OH, -NH3, Ci.¢ alkyl (e.g., methyl (C1), ethyl (C2), n-propyl (C3), i-propyl
(C3), n-butyl (Cy), i-butyl (Cy), s-butyl (Ca), -butyl (Cs), pentyl (Cs), or hexyl (Ce)), Ci¢ alkoxy
(e.g., methoxy (C1), ethoxy (Cz), propoxy (Cz), i-propoxy (Cs), n-butoxy (Cs), i-butoxy (Cs),
s-butoxy (Cs), t-butoxy (Ca), pentoxy (Cs), or hexoxy (Cs)), Cis alkylamino (e.g.,
dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-
butylamino, di-s-butylamino, di-z-butylamino, dipentylamino, dihexylamino,

methylethylamino, methyl-n-propylamino, methyl-i-propylamino, methyl-n-butylamino,
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methyl-i-butylamino,  methyl-s-butylamino, methyl--butylamino, methylpentylamino,
methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-
butylamino, ethyl-i-butylamino, ethyl-z-butylamino, ethylpentylamino, ethylhexylamino,
propyl-n-butylamino,  propyl-i-butylamino, propyl-s-butylamino, propyl-t-butylamino,
propylpentylylamino, propylhexylamino, n-butylpentylamino, i-butylpentylamino, s-
butylpentylamino,  #-butylpentylamino,  n-butylhexylamino, i-butylhexylamino,  s-
butylhexylamino, ¢-butylhexylamino, or pentylhexylamino), C2¢ alkenyl (e.g., ethenyl (Cz), 1-
propenyl (C3), 2-propenyl (C3), 1-butenyl (C4), 2-butenyl (C4), butadienyl (C4), pentenyl (Cs),
pentadienyl (Cs), or hexenyl (Ce)), Ca.¢ alkynyl (e.g., ethynyl (C2), 1-propynyl (C3), 2-propynyl
(C3), 1-butynyl (C4), 2-butynyl (Cs), pentynyl (Cs), or hexynyl (Cs)), Cs.12 carbocyclyl (e.g.,
cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Ca4), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cg), cyclononyl (Co),
cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cio), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 3- to 8-membered rings and 1-5 heteroatoms selected
from N, O, and S), Ce.10 aryl (e.g., phenyl or naphthyl), 5- to 10-membered heteroaryl (e.g.,
heteroaryl comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from
N, O, and S), -SR", -S(=0)R?, -S(=0)2R?, -S(=0)20R", -S(=0):NRR?, -NRS(=0):R?, -
NRS(=O)R?, -NRS(=0):0R", -NR°S(=0):NR‘R?, -NR’C(=O)NR‘R?, -NR"C(=O)R?, -
NRC(=0)OR", -0S(=0)2R?, -08(=0):0R", -OS(=0):NR°R?, -OC(=0)R?, -OC(=0)OR", -
OC(=0)NR°RY, -C(=O)R?, -C(=0)OR®, or -C(=O)NR°RY, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0219] In certain embodiments, each R€ is independently hydrogen, halogen, -CN, -NO», -OH,
-NH:, Cis alkyl, Ci.¢ alkoxy, Ci¢ alkylamino, Ca.¢ alkenyl, Ca¢ alkynyl, Cs.s carbocyclyl, 3- to
6-membered heterocyclyl, Cs aryl, or 5- to 6-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0220] In certain embodiments, each RCis independently hydrogen, halogen, -CN, -NO3, -OH,
-NHz, Cis alkyl, Ci6 alkoxy, Cialkylamino, Ca alkenyl, Ca-6 alkynyl, Cs.¢ carbocyclyl, or 3-
to 6-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,

carbocyclyl, or heterocyclyl is optionally substituted with one or more R".
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[0221] In certain embodiments, each R€ is independently hydrogen, halogen, -CN, -NO», -OH,
-NHz, Cis alkyl, Ci6 alkoxy, Cis alkylamino, Css carbocyclyl, or 3- to 6-membered
heterocyclyl, wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally
substituted with one or more R".

[0222] In certain embodiments, each R® is independently hydrogen, Ci. alkyl, or Css
carbocyclyl.

[0223] In certain embodiments, ¢ is 0. In certain embodiments, ¢ is 1. In certain embodiments,
¢ is 2. In certain embodiments, ¢ is 3. In certain embodiments, c is 4, as valency permits. In
certain embodiments, ¢ is 5, as valency permits.

[0224] In certain embodiments, ¢ is O or 1.

[0225] In certain embodiments, Ring D is Csaryl (i.e., phenyl) or 5- to 6-membered heteroaryl
(e.g., heteroaryl comprising one 5- or 6-membered ring and 1-4 heteroatoms selected from N,
O, and S). In certain embodiments, Ring D is Ce aryl (i.e., phenyl). In certain embodiments,
Ring D is 5-membered heteroaryl. In certain embodiments, Ring D is 6-membered heteroaryl.
[0226] In certain embodiments, Ring D is phenyl.

(RP)q

. . f@‘RW .
[0227] In certain embodiments, is

(RP)q
[0228] In certain embodiments, each RP is independently halogen (e.g., -F, -Cl, -Br, or -I), -
CN, -NOa, -OH, -NH3, Cisalkyl (e.g., methyl (C1), ethyl (C2), n-propyl (C3), i-propyl (C3), n-
butyl (Ca), i-butyl (Cs), s-butyl (Cs), -butyl (Cs), pentyl (Cs), or hexyl (Ce)), C16 alkoxy (e.g.,
methoxy (C1), ethoxy (Cz), propoxy (Cs), i-propoxy (Cs), n-butoxy (Cs), i-butoxy (Cs), s-
butoxy (Cs), t-butoxy (Cs), pentoxy (Cs), or hexoxy (Cs)), Cis alkylamino (e.g.,
dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-
butylamino, di-s-butylamino, di-#-butylamino, dipentylamino, dihexylamino,
methylethylamino, methyl-n-propylamino, methyl-i-propylamino, methyl-n-butylamino,
methyl-i-butylamino, = methyl-s-butylamino, methyl--butylamino, methylpentylamino,
methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-
butylamino, ethyl-i-butylamino, ethyl-z-butylamino, ethylpentylamino, ethylhexylamino,
propyl-n-butylamino, propyl-i-butylamino, propyl-s-butylamino, propyl-z-butylamino,
propylpentylylamino, propylhexylamino, n-butylpentylamino, i-butylpentylamino, s-

butylpentylamino,  #-butylpentylamino,  n-butylhexylamino, i-butylhexylamino,  s-
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butylhexylamino, -butylhexylamino, or pentylhexylamino), C2¢ alkenyl (e.g., ethenyl (C2), 1-
propenyl (Cs), 2-propenyl (Cs3), 1-butenyl (C4), 2-butenyl (C4), butadienyl (Cs), pentenyl (Cs),
pentadienyl (Cs), or hexenyl (Cs)), Ca.¢ alkynyl (e.g., ethynyl (C2), 1-propynyl (Cs), 2-propynyl
(C3), 1-butynyl (C4), 2-butynyl (Cs4), pentynyl (Cs), or hexynyl (Cs¢)), Cs.12 carbocyclyl (e.g.,
cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl] (Cs), cyclononyl (Co),
cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cig), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 3- to 8-membered rings and 1-5 heteroatoms selected
from N, O, and S), Ce.10 aryl (e.g., phenyl or naphthyl), 5- to 10-membered heteroaryl (e.g.,
heteroaryl comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from
N, O, and S), -SR®, -S(=O)R?, -S(=0):R?, -S(=0)20R", -S(=0):NRR?, -NRS(=0):R?, -
NRS(=O)R?, -NRS(=0);0R", -NR°S(=0):NR‘R?, -NR’C(=O)NR‘R?, -NR"C(=O)R?, -
NRC(=0)OR", -0OS(=0)2R?, -08(=0):0R", -OS(=0):NR°R?, -OC(=0)R?, -OC(=0)OR", -
OC(=0)NR°RY, -C(=O)R?, -C(=0)OR®, or -C(=O)NR‘RY, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0229] In certain embodiments, each R is independently halogen, -CN, -NO», -OH, -NHa, Ci.
6 alkyl, Ci¢ alkoxy, Ci alkylamino, Cs alkenyl, Cs.¢ alkynyl, Cs¢ carbocyclyl, 3- to 6-
membered heterocyclyl, Cs aryl, or 5- to 6-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0230] In certain embodiments, each RP is independently halogen, -CN, -NO,, -OH, -NHa, C;.
6 alkyl, Ci alkoxy, Ci.¢ alkylamino, Caz alkenyl, Ca alkynyl, Cs carbocyclyl, or 3- to 6-
membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
or heterocyclyl is optionally substituted with one or more R".

[0231] In certain embodiments, each RP is independently halogen, -CN, -NO2, -OH, -NH>, Ci.
s alkyl, C1 alkoxy, Cis alkylamino, Cs.6 carbocyclyl, 3- to 6-membered heterocyclyl, wherein
the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or
more R".

[0232] In certain embodiments, d is 0. In certain embodiments, d is 1. In certain embodiments,

d is 2. In certain embodiments, d is 3. In certain embodiments, d is 4.
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[0233] In certain embodiments, RY? is hydrogen or Ci.¢ alkyl (e.g., methyl (C1), ethyl (C2), n-
propyl (Cs), i-propyl (Cs), n-butyl (Cs), i-butyl (Cs), s-butyl (Ca), t-butyl (C4), pentyl (Cs), or
hexyl (Cs)) optionally substituted with one or more R". In certain embodiments, RY? is
hydrogen. In certain embodiments, R¥? is C1.¢ alkyl optionally substituted with one or more R".
[0234] In certain embodiments, RY? is 2-propyl or t-butyl.

[0235] In certain embodiments, RV? is Cs.12 carbocyclyl (e.g., cyclopropyl (Cs), cyclopropenyl
(C3), cyclobutyl (Cy), cyclobutenyl (Ca), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (C),
cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl (C7), cycloheptenyl (C7),
cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs), cyclooctenyl (Cs),
bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co), cyclononenyl (Co),
cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co), decahydronaphthalenyl
(C10), or spiro[4.5]decanyl (Ci0)) or 3- to 12-membered heterocyclyl (e.g., heterocyclyl
comprising one or two 3- to 8-membered rings and 1-5 heteroatoms selected from N, O, and
S), wherein the carbocyclyl or heterocyclyl is attached to L and optionally substituted with one
or more R".

[0236] In certain embodiments, one R¢ and RV?, together with the intervening atoms, form 12
carbocyclyl (e.g., cyclopropyl (C3), cyclopropenyl (C3), cyclobutyl (C4), cyclobutenyl (Cs),
cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs), cyclohexadienyl
(Cs), cycloheptyl (C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C),
cyclooctyl (Cg), cyclooctenyl (Cg), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs),
cyclononyl (Co), cyclononenyl (Cy), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-
indenyl (Co), decahydronaphthalenyl (Cio), or spiro[4.5]decanyl (Cio)) or 3- to 12-membered
heterocyclyl (e.g., heterocyclyl comprising one or two 3- to 8-membered rings and 1-5
heteroatoms selected from N, O, and S), wherein the carbocyclyl or heterocyclyl is optionally
substituted with one or more R".

[0237] In certain embodiments, RY? is hydrogen, Ci.¢ alkyl (e.g., methyl (Cy), ethyl (C2), n-
propyl (C3), i-propyl (Cz), n-butyl (C4), i-butyl (Cs), s-butyl (Cs), t-butyl (Cs), pentyl (Cs), or
hexyl (Cs)), Cs.6 carbocyclyl (e.g., cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Ca),
cyclobutenyl (Ca), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Ce),
or cyclohexadienyl (Cs)), 3- to 6-membered heterocyclyl (e.g., heterocyclyl comprising one 3-
to 6-membered ring and 1-3 heteroatoms selected from N, O, and S), -S(=0)2R?, -S(=0),0R",
-$(=0):NRRY, -C(=0)R?, -C(=0)OR", or -C(=0)NRR?; wherein the alkyl, carbocyclyl, or

heterocyclyl is optionally substituted with one or more R".
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[0238] In certain embodiments, RY? is hydrogen or Ci¢alkyl. In certain embodiments, RY3 is
hydrogen. In certain embodiments, R"? is Ci_¢ alkyl.

[0239] In certain embodiments, RY* is hydrogen, Ci alkyl (e.g., methyl (C1), ethyl (C2), n-
propyl (Cs), i-propyl (Cs), n-butyl (Cs), i-butyl (Cs), s-butyl (Ca), t-butyl (C4), pentyl (Cs), or
hexyl (Cs)), Ci-s heteroalkyl (e.g., Ci.g heteroalkylene comprising 1-7 heteroatoms selected
from N, O, and S), wherein the alkyl or heteroalkyl is optionally substituted with one or more
RY In certain embodiments, RY* is hydrogen. In certain embodiments, RY* is Ci.6 alkyl
optionally substituted with one or more R". In certain embodiments, R* is methyl. In certain
embodiments, RY* is Ci.¢ heteroalkyl optionally substituted with one or more R". In certain
embodiments, RY* is MeO(CH20)CHa-.

[0240] In certain embodiments, RY? is hydrogen, halogen (e.g., -F, -Cl, -Br, or -I), -CN, -NO»,
-OH, -NHa, Ci.¢ alkyl (e.g., methyl (C1), ethyl (C2), n-propyl (C3), i-propyl (C3), n-butyl (C4),
i-butyl (Cy), s-butyl (Cs), ¢-butyl (Cs), pentyl (Cs), or hexyl (Ce)), Ci alkoxy (e.g., methoxy
(C1), ethoxy (C2), propoxy (Cs), i-propoxy (Cs), n-butoxy (Cs), i-butoxy (Cs), s-butoxy (Ca), -
butoxy (Ca4), pentoxy (Cs), or hexoxy (C¢)), Cis alkylamino (e.g., dimethylamino,
diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-butylamino, di-s-
butylamino, di-z-butylamino, dipentylamino, dihexylamino, methylethylamino, methyl-n-
propylamino, methyl-i-propylamino, methyl-n-butylamino, methyl-i-butylamino, methyl-s-
butylamino, methyl-#-butylamino, methylpentylamino, methylhexylamino, ethyl-n-
propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-butylamino, ethyl-i-
butylamino, ethyl-z-butylamino, ethylpentylamino, ethylhexylamino, propyl-n-butylamino,
propyl-i-butylamino,  propyl-s-butylamino, propyl-#-butylamino, propylpentylylamino,
propylhexylamino, n-butylpentylamino, i-butylpentylamino, s-butylpentylamino, ¢-
butylpentylamino,  n-butylhexylamino,  i-butylhexylamino,  s-butylhexylamino,  ¢-
butylhexylamino, or pentylhexylamino), Ca alkenyl (e.g., ethenyl (C2), 1-propenyl (Cs), 2-
propenyl (Cs), 1-butenyl (Cy4), 2-butenyl (Cy), butadienyl (Ca), pentenyl (Cs), pentadienyl (Cs),
or hexenyl (Cs)), Ca.6 alkynyl (e.g., ethynyl (Cz), 1-propynyl (Cs), 2-propynyl (Cs), 1-butynyl
(Cs), 2-butynyl (Cs), pentynyl (Cs), or hexynyl (Cs)), Cs-12 carbocyclyl (e.g., cyclopropyl (Ca),
cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs),
cyclohexyl (Ce), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl (C7), cycloheptenyl
(C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cg), cyclooctenyl (Cs),
bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co), cyclononenyl (Co),
cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co), decahydronaphthalenyl

(Cio), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl (e.g., heterocyclyl
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comprising one or two 3- to 8-membered rings and 1-5 heteroatoms selected from N, O, and
S), Ce10 aryl (e.g., phenyl or naphthyl), 5- to 10-membered heteroaryl (e.g., heteroaryl
comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from N, O, and
S) , -C(=0)OR®, or -C(=0)NRRY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R".
[0241] In certain embodiments, RY? is hydrogen, halogen, -CN, -NO, -OH, -NH>, Ci alkyl,
Ci6 alkoxy, Ci alkylamino, Caz alkenyl, Cs.s alkynyl, Cs. carbocyclyl, 3- to 6-membered
heterocyclyl, Csaryl, 5- to 6-membered heteroaryl, -C(=0)OR®, or -C(=O)NR°RY, wherein the
alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is
optionally substituted with one or more R".

[0242] In certain embodiments, RY? is hydrogen, halogen, -CN, -NO, -OH, -NH>, Ci alkyl,
Ci.6 alkoxy, Ci6 alkylamino, Caz alkenyl, Ca.s alkynyl, Cs.6 carbocyclyl, 3- to 6-membered
heterocyclyl, -C(=0)OR®, or -C(=0)NRRY, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, carbocyclyl, or heterocyclyl is optionally substituted with one or more R".

[0243] In certain embodiments, RY is hydrogen, halogen, -CN, -NO», -OH, -NHa, Ci.¢ alkyl,
Ci-6 alkoxy, Cis alkylamino, Cs.¢ carbocyclyl, 3- to 6-membered heterocyclyl, -C(=O)OR®, or
-C(=0)NR°RY, wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally
substituted with one or more R".

[0244] In certain embodiments, RY? is halogen or 5- to 6-membered heteroaryl (e.g., heteroaryl
comprising one 5- or 6-membered ring and 1-3 heteroatoms selected from N, O, and S)
optionally substituted with one or more R" In certain embodiments, RY’ is 5-membered
heteroaryl optionally substituted with one or more R". In certain embodiments, R"? is thiazolyl
optionally substituted with one or more R". In certain embodiments, RY is 6-membered
heteroaryl optionally substituted with one or more R".

[0245] In certain embodiments, L is of Formula II-2

ot

* denotes attachment to T and ** denotes attachment to V;

(1-2),

wherein:
each L’ is independently Ci.¢ alkylene, C1.¢ heteroalkylene, Ca.¢ alkenylene, Ca.s alkynylene,

Cs.izcarbocyclylene, 3- to 12-membered heterocyclylene, Ce.10 arylene, 5- to 10-membered

heteroarylene, -C(=0)-, -C(=0)N(R")-, -C(=0)O-, -N(R")-, -O-, -S-, or -S(=0),-, wherein
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the alkylene, alkenylene, carbocyclylene, heterocyclylene, arylene, or heteroarylene is
optionally substituted with one or more R";
each occurrence of RY is independently hydrogen, Ci.¢ alkyl, Ca.¢ alkenyl, Ca.¢ alkynyl, Cs.12
carbocyclyl, 3- to 12-membered heterocyclyl, Ce-10 aryl, 5- to 10-membered heteroaryl, -
S(=0)2R?, -S(=0)20R?, -S(=0):NRR¢, -C(=0)R?, -C(=0)OR", or -C(=0)NR°RY, wherein
the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more RY; and
l1is an integer selected from O to 6.
[0246] In certain embodiments, each L is independently Ci.¢alkylene (e.g., methylene (-CHa-
), ethylene (-CH2CHz-), propylene (-CH2CH>CH>-), butylene (-CH2CH>CH2CH>-), pentylene
(-CH2CH2CH2CH2CHz»-), and hexylene (-CH>CH>CH>CH>CH>CH3-)), Ci.s heteroalkylene
(e.g., Ci6 heteroalkylene comprising 1-7 heteroatoms selected from N, O, and S), Cas
alkenylene (e.g., ethenylene (Cz), 1-propenylene (Cs), 2-propenylene (Cs), 1-butenylene (Cs),
2-butenylene (C4), butadienylene (Cs), pentenylene (Cs), pentadienylene (Cs), or hexenylene
(Cs)), Ca6 alkynylene (e.g., ethynylene (C2), l-propynylene (C3), 2-propynylene (Cs), 1-
butynylene (Cs4), 2-butynylene (C4), pentynylene (Cs), or hexynylene (Cs)), Cs.i2
carbocyclylene (e.g., cyclopropylene (Cs), cyclopropenylene (Cs), cyclobutylene (Ca),
cyclobutenylene (C4), cyclopentylene (Cs), cyclopentenylene (Cs), cyclohexylene (Cs),
cyclohexenylene (Cs), cyclohexadienylene (Cs), cycloheptylene (C7), cycloheptenylene (Cs),
cycloheptadienylene (C7), cycloheptatrienylene (C7), cyclooctylene (Cs), cyclooctenylene (Cs),
bicyclo[2.2.1]heptanylene (C7), bicyclo[2.2.2]octanylene (Cg), cyclononylene (Co),
cyclononenylene (Co), cyclodecylene (Cio), cyclodecenylene (Cio), octahydro-1H-indenylene
(Co), decahydronaphthalenylene (Cio), or spiro[4.5]decanylene (Cio)), 3- to 12-membered
heterocyclylene (e.g., heterocyclylene comprising one or two 3- to §-membered rings and 1-5
heteroatoms selected from N, O, and S), Ces.10 arylene (e.g., phenylene or naphthylene), 5- to
10-membered heteroarylene (e.g., heteroarylene comprising one or two 5- or 6-membered rings
and 1-5 heteroatoms selected from N, O, and S), -C(=0)-, -C(=0)N(R?)-, -C(=0)0O-, -N(R"?)-
, -O-, -S-, or -S(=0)2-, wherein the alkylene, alkenylene, carbocyclylene, heterocyclylene,
arylene, or heteroarylene is optionally substituted with one or more R".
[0247] In certain embodiments, each L’ is independently Ci alkylene, Ci.s heteroalkylene
(e.g., Ci6 heteroalkylene comprising 1-7 heteroatoms selected from N, O, and S), Cs.a2
carbocyclylene, 3- to 12-membered heterocyclylene, -C(=0)-, -C(=0)N(RY)-, -C(=0)0-, -
NRY)-, -O-, -S-, or -S(=0)-, wherein the alkylene, alkenylene, carbocyclylene,

heterocyclylene, arylene, or heteroarylene is optionally substituted with one or more R".
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[0248] In certain embodiments, each L’ is independently Ci.¢ alkylene, C1 heteroalkylene, 5-
to 10-membered heteroarylene, Cs.12 carbocyclylene, 3- to 12-membered heterocyclylene, -
C(=0)-, -C(=0)N(RY)-, -C(=0)0-, -N(RY)-, -O-, or -S(=0)-, wherein the alkylene,
heteroalkylene, heteroarylene, carbocyclylene, or heterocyclylene is optionally substituted
with one or more R".

[0249] In certain embodiments, L’ is Cig alkylene, Ci.¢ heteroalkylene, Cs.12 carbocyclylene,
3- to 12-membered heterocyclylene, -C(=0)-, -N(R"Y)-, or -O-, wherein the alkylene,
carbocyclylene, or heterocyclylene is optionally substituted with one or more R".

[0250] In certain embodiments, each occurrence of R is independently hydrogen, Ci.6 alkyl
(e.g., methyl (Cy), ethyl (Cz), n-propyl (Cs), i-propyl (Cs), n-butyl (C4), i-butyl (Cs), s-butyl
(Cy), t-butyl (Ca), pentyl (Cs), or hexyl (Cs)), C26alkenyl (e.g., ethenyl (C2), 1-propenyl (C3),
2-propenyl (Cs), 1-butenyl (C4), 2-butenyl (Cs4), butadienyl (Cs), pentenyl (Cs), pentadienyl
(Cs), or hexenyl (Cs)), Ca alkynyl (e.g., ethynyl (C2), 1-propynyl (Cs), 2-propynyl (Cs), 1-
butynyl (Cs), 2-butynyl (Cs), pentynyl (Cs), or hexynyl (Cs)), Cs.2 carbocyclyl (e.g.,
cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co),
cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cio), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 3- to §-membered rings and 1-5 heteroatoms selected
from N, O, and S), Ce.10 aryl (e.g., phenyl or naphthyl), 5- to 10-membered heteroaryl (e.g.,
heteroaryl comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from
N, O, and S), -S(=0)2R? -S(=0)0R’, -S(=0)NR°RY, -C(=O)R?, -C(=O)OR®, or -
C(=0)NR°RY, wherein the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl
is optionally substituted with one or more R".

[0251] In certain embodiments, each occurrence of RY is independently hydrogen, C.¢ alkyl,
Cs.6 carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0)R?, -S(=0)20R®, -S(=0)NRRY, -
C(=0)R?, -C(=0)OR®, or -C(=0)NR°RY, wherein the alkyl, carbocyclyl, or heterocyclyl is
optionally substituted with one or more R".

[0252] In certain embodiments, 1 is 0. In certain embodiments, 1is 1. In certain embodiments,
1is 2. In certain embodiments, 1is 3. In certain embodiments, 1 is 4. In certain embodiments, 1

is 5. In certain embodiments, 1 is 6.
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[0253] In certain embodiments, L is Ci.¢ alkylene, -(Ci-6 alkylene)-N(RL’)C(=O)-, or -(Ci6
alkylene)-N(R™)C(=0)-(C1.¢ alkylene)-, wherein the alkylene is optionally substituted with
one or more R

[0254] In certain embodiments, L is Ci.s alkylene, -(Ci.¢ alkylene)-(5- to 10-membered
heteroarylene)-(Ci.s alkylene)-, -(Cise alkylene)-N(RL’)C(:O)—, -C(=0)-(C16 alkylene)-
N(RY)C(=0)-(C1-6 alkylene)-, or -(Ci- alkylene)-N(RY)C(=0)-(Ci-6 alkylene)-, wherein the
alkylene is optionally substituted with one or more R".

[0255] In certain embodiments, T is of Formula II-3

1a Ay
R o R o)
R‘IbO/P F|(3 0 W
R%= 1 ﬂ N N ¢
R i B' R%)e
.
R (I1-3),

wherein:

R'® and R'® are independently hydrogen or Ci. alkyl optionally substituted with one or more
RY;

R?®and R?" are independently hydrogen or halogen;

R*and R together an oxo; or

R*and R?, together with the carbon atom to which they are attached, form Cs.¢ carbocycle or
3- to 6-membered heterocycle, wherein the carbocycle or heterocycle is optionally
substituted with one or more RY;

Ring A’ is Cs.10aryl or 5- to 10-membered heteroaryl;

each R* is independently halogen, -CN, -NO», -OH, -NHa, Ci alkyl, Ci alkoxy, Cis
alkylamino, Caz.¢ alkenyl, C2 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR?, -S(=O)R?, -S(=0)2R?, -S(=0):0R", -
S(=0),NR°RY, -NR°S(=0):R?, -NR°S(=0)R?, -NR°S(=0),0R®, -NR°S(=0),NRR?, -
NRPC(=O)NR‘R?, -NR’C(=O)R?, -NR°C(=O)OR’, -OS(=0)R? -OS(=0):0R’, -
0S(=0):NRRY, -OC(=0)R?, -OC(=0)OR®, -OC(=0)NR°RY, -C(=O)R?, -C(=0)OR", or -
C(=O)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

a’ is an integer selected from 0 to 6, as valency permits;

R? is hydrogen, Ci.6 alkyl, Ca-6 alkenyl, Ca alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, -S(=0)R? -S(=0)0R°, -

S(=0)NRRY, -C(=O0)R?, -C(=0)ORP, or -C(=O)NR‘RY, wherein the alkyl, alkenyl,
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alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more RY;

Ring B’ is 3- to 12-membered heterocycle;

*

each R is independently _g_, 0x0, halogen, -CN, -NOy, -OH, -NHaz, C15 alkyl, Ci. alkoxy,
Ci6 alkylamino, Caz.s alkenyl, Cazs alkynyl, Cs.;2 carbocyclyl, 3- to 12-membered
heterocyclyl, Cs.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=0)R?, -S(=0)R?, -
S(=0),0R®, -S(=0):NR°RY, -NR°S(=0):R?, -NR°S(=O)R?, -NR°S(=0),OR®, -
NR°S(=0),NR°R¢Y, -NR°C(=O)NR°R¢, -NR°C(=O)R?, -NR°C(=O)OR®, -OS(=0):R? -
OS(=0)20R", -0OS(=0)2NRR?, -OC(=O)R?, -OC(=0)OR", -OC(=0)NR‘R?, -C(=O)R?, -
C(=0)OR®, or -C(=0)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

* denotes attachment to L;

b’ is an integer selected from O to 6, as valency permits;

Ring C’ is 3- to 8-membered heterocycle;

each R is independently oxo, halogen, -CN, -NO2, -OH, -NHa, C1¢ alkyl, Ci.¢ alkoxy, Cis
alkylamino, Cz alkenyl, Cas alkynyl, Ce.10 aryl, 5- to 10-membered heteroaryl, Cs.12
carbocyclyl, 3- to 12-membered heterocyclyl, -SR®, -S(=0)R?, -S(=0)2R?, -S(=0)0R?, -
S(=0)NR°RY, -NRS(=0)2R?, -NR°S(=0)R?, -NR°S(=0),0R®, -NR°S(=0):NR°RY, -
NRPC(=O)NRR?, -NR’C(=O)R?, -NR°C(=0)OR’, -OS(=0):R? -OS(=0):0R", -
OS(=0)NR°R¢, -OC(=0)R?, -OC(=0)OR", -OC(=0)NRR?, -C(=O)R?, -C(=0)OR?", or -
C(=0O)NRRY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

¢’ is an integer selected from 0 to 6, as valency permits;

Wis
o 0 o
Q)J\NHZ QJ\NHQ QJ\NHQ
:;j\er A Ay
R 0 R (W-1), RR®R® (W) o R (W-3), or
Wis
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* |
N (W-6),or R*R®R®

wherein:

* denotes attachment to L;

Q is absent; or

Qis -C(R)-, -O-, and -N(RY)-;

each RQis independently hydrogen, halogen, -CN, -NO», -OH, -NHa, Ci.6 alkyl, Ci alkoxy,
Ci.6 alkylamino, Cs. carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl,
alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more
RY; or

two R, together with the carbon atom to which they are attached, form Cs.¢ carbocyclyl or 3-
to 6-membered heterocyclyl, wherein the carbocyclyl or heterocyclyl is optionally
substituted with one or more RY;

RY is hydrogen, Ci alkyl, Cs.6 carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0)2R?, -
S(=0)20R®, -S(=0):NR°RY, -C(=0)R?, -C(=0)OR?, or -C(=O)NRRY, wherein the alkyl,
carbocyclyl or heterocyclyl is optionally substituted with one or more R";

s is an integer selected from O to 4;

R*and R? are independently hydrogen, Ci.¢ alkyl, Ca alkenyl, Ca alkynyl, Cs.12 carbocyclyl,
3- to 12-membered heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, -S(=0)2R?, -
S(=0)0R®, -S(=0):NR°RY, -C(=0)R?, -C(=0)OR®, or -C(=0)NRRY, wherein the alkyl,
alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with
one or more RY;

R® and R” are independently Ce.10 aryl or 5- to 10-membered heteroaryl, wherein the aryl or
heteroaryl is optionally substituted with one or more R% or R, respectively;

each R® and each R’ are independently halogen, -CN, -NO., -OH, -NH», Ci alkyl, Ci.6
alkoxy, C16 alkylamino, Ca alkenyl, Cz6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Cs.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=0)R?, -S(=0).R?, -
S(=010R", -S(=0)NR‘RY, -NR°S(=0)1R? -NR°S(=0)R?, -NR°S(=0)0R", -
NR¢S(=0)2NRR?, -NRC(=O)NRR?, -NR"C(=O)R?, -NR’C(=0)OR", -OS(=0)2R?, -
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OS(=0)20R", -0S(=0):NRR?, -OC(=0)R?, -OC(=0)OR®, -OC(=0)NRR!, -C(=O)R?, -
C(=0)OR®, or -C(=0)NRRY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";
or

R’ is hydrogen or Ci.¢ alkyl optionally substituted with one or more R;

each R is independently halogen, -CN, -NO2, -OH, -NH2, Ci alkyl, Cis alkoxy, Cis
alkylamino, Caz.¢ alkenyl, C2 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ces-10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more RY;

or

R and R, together with the carbon atom to which they are attached, form Cs.12 carbocyclyl, 3-
to 12-membered heterocyclyl, Ce-10 aryl, or 5- to 10-membered heteroaryl, wherein the
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

R% and R® are independently hydrogen, halogen, -CN, -NO», -OH, -NHaz, Cis alkyl, Ci¢
alkoxy, Cas alkenyl, Cas alkynyl, Ci.6 alkylamino, Csz.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

R is Ce.10 aryl or 5- to 10-membered heteroaryl, wherein the aryl or heteroaryl is optionally
substituted with one or more R%%;

each R is independently halogen, -CN, -NO3, -OH, -NH», Ci6 alkyl, Ci¢ alkoxy, Cis
alkylamino, Ca.¢ alkenyl, C2¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0):R?, -S(=0),0R", -
S(=0);NR°R?, -NR°S(=0):R?, -NR°S(=O)R?, -NR°S(=0),0OR®, -NR°S(=0),NRR?, -
NRC(=O)NRRY, -NR°C(=O)R?, -NR°C(=O)OR®, -OS(=0)R?, -OS(=0).0R®, -
OS(=0)NR°RY, -OC(=0)R?, -OC(=0)OR, -OC(=0)NRR?, -C(=O)R?, -C(=0)OR?", or -
C(=0O)NRRY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more RY;

R is hydrogen, halogen, -CN, -NOs, -OH, -NHa, Ci alkyl, Ci¢ alkoxy, Ca.¢ alkenyl, C2s
alkynyl, Ci6 alkylamino, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10 aryl, or
5- to 10-membered heteroaryl, wherein the alkyl, alkenyl, alkynyl, alkoxy, alkylamino,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

R!! is hydrogen or Ci. alkyl optionally substituted with one or more R%;
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R'?is hydrogen, Ci.¢ alkyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Co-10aryl, 5- to
10-membered heteroaryl, -(Ci¢ alkylene)-(Cs.12 carbocyclyl), -(Ci alkylene)-(3- to 12-
membered heterocyclyl), -(Ci.s alkylene)-(Ce.10 aryl), or -(Cis alkylene)-(5- to 10-
membered heteroaryl), wherein the alkyl, alkylene, carbocyclyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more R'*%,

each R'?* is independently oxo, halogen, -CN, -NO», -OH, -NH, Ci.¢ alkyl, C1.¢ alkoxy, Ci.6
alkylamino, Caz.¢ alkenyl, C2 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR?, -S(=O)R?, -S(=0)2R?, -S(=0):0R", -
S(=0):NR°R?, -NRS(=0)2R?, -NR°S(=O)R?, -NR°S(=0);0R", -NR°S(=0):NRRY, -
NRPC(=0)NRR?, -NR"C(=O)R?, -NR"C(=O)OR’, -OS(=0):R?, -OS(=0).0R’, -
OS(=0):NRR?, -OC(=0)R?, -OC(=0)OR", -OC(=0)NRR¢, -C(=O)R?, -C(=0)OR", or -
C(=O)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

R!! and R'2, together with the carbon atom to which they are attached, form Cs.¢ carbocyclyl
or 3- to 6-membered heterocyclyl, wherein carbocyclyl or heterocyclyl is optionally
substituted with one or more RY; or

R'! and R®, together with the intervening atoms, form 4- to 8-membered heterocyclyl optionally
substituted with one or more RY; and

R" is hydrogen, halogen, -CN, -NO>, -OH, -NH>, Ci alkyl, Ci.¢ alkoxy, Ci.¢ alkylamino, Ca.6
alkenyl, Ca2¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10aryl, or 5- to
10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R".

[0256] In certain embodiments, T is of Formula II-3-i-a or II-3-i-b

OR1a
RO /
R2 / S0
R :
(S Q
\ I]?3 o] w
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o5 B (R%):c
B .
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o
(R%)¢
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[0257] In certain embodiments, T is of Formula II-3-ii-a or II-3-ii-b
R1bo OR1a Rﬂbo OR1a
RZa \o Za \O
RZb (RA b RA)a
o b
kw fL ¢ »
(RC )V(RC)C
R% (I1-3-ii-a) or <RB) (I1-3-ii-b).

[0258] In certain embodiments, R'* and R'® are independently hydrogen or Ci alkyl (e.g.,
methyl (C;), ethyl (C2), n-propyl (C3), i-propyl (C3), n-butyl (Cs), i-butyl (Cs), s-butyl (Ca), -
butyl (C4), pentyl (Cs), or hexyl (Cs)) optionally substituted with one or more R".

[0259] In certain embodiments, R?* and R* are independently hydrogen or halogen (e.g., -F, -
Cl, -Br, or -I). In certain embodiments, R* and R? are independently halogen. In certain
embodiments, at least one of R?* and R? is halogen. In certain embodiments, R?* and R are
both -F. In certain embodiments, R** and R*® are both -Cl.

[0260] In certain embodiments, R* and R?® together an oxo.

[0261] In certain embodiments, R* and R?®, together with the carbon atom to which they are
attached, form Cs. carbocyclyl (e.g., cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Ca),
cyclobutenyl (Ca), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Ce),
or cyclohexadienyl (Ce)) or 3- to 6-membered heterocyclyl (e.g., heterocyclyl comprising one
3- to 6-membered ring and 1-3 heteroatoms selected from N, O, and S).

[0262] In certain embodiments, Ring A’ is Ce.10 aryl (e.g., phenyl or naphthyl) or 5- to 10-
membered heteroaryl (e.g., heteroaryl comprising one or two 5- or 6-membered rings and 1-5
heteroatoms selected from N, O, and S).

[0263] In certain embodiments, Ring A’ is
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[0264] In certain embodiments, each R* is independently halogen (e.g., -F, -Cl, -Br, or -I), -
CN, -NOa, -OH, -NHa, Ci¢alkyl (e.g., methyl (C1), ethyl (Cz), n-propyl (C3), i-propyl (C3), n-
butyl (Cs), i-butyl (Cs), s-butyl (C4), t-butyl (Cs4), pentyl (Cs), or hexyl (Cs)), Ci16 alkoxy (e.g.,
methoxy (Ci), ethoxy (Cz), propoxy (Cs), i-propoxy (Cs), n-butoxy (Cs), i-butoxy (Cs), s-
butoxy (Cs), t-butoxy (Cs), pentoxy (Cs), or hexoxy (Cs)), Cis alkylamino (e.g.,
dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-
butylamino, di-s-butylamino, di-#-butylamino, dipentylamino, dihexylamino,
methylethylamino, methyl-n-propylamino, methyl-i-propylamino, methyl-zn-butylamino,
methyl-i-butylamino,  methyl-s-butylamino, methyl--butylamino, methylpentylamino,
methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-
butylamino, ethyl-i-butylamino, ethyl-z-butylamino, ethylpentylamino, ethylhexylamino,
propyl-n-butylamino,  propyl-i-butylamino, propyl-s-butylamino, propyl-t-butylamino,
propylpentylylamino, propylhexylamino, n-butylpentylamino, i-butylpentylamino, s-
butylpentylamino,  r-butylpentylamino,  n-butylhexylamino, i-butylhexylamino,  s-
butylhexylamino, #-butylhexylamino, or pentylhexylamino), Cz¢ alkenyl (e.g., ethenyl (Cz), 1-
propenyl (Cs), 2-propenyl (Cs), 1-butenyl (C4), 2-butenyl (C4), butadienyl (Cs), pentenyl (Cs),
pentadienyl (Cs), or hexenyl (Cs)), C2-6 alkynyl (e.g., ethynyl (C»), 1-propynyl (Cs), 2-propynyl
(C3), 1-butynyl (C4), 2-butynyl (C4), pentynyl (Cs), or hexynyl (Cs)), Cs.12 carbocyclyl (e.g.,
cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Ca4), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Csg), cyclononyl (Co),
cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cio), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 3- to 8-membered rings and 1-5 heteroatoms selected
from N, O, and S), Ce.10 aryl (e.g., phenyl or naphthyl), 5- to 10-membered heteroaryl (e.g.,
heteroaryl comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from
N, O, and S), -SR", -S(=0)R?, -S(=0)2R?, -S(=0)20R", -S(=0):NRR?, -NRS(=0):R?, -
NRS(=O)R?, -NR‘S(=0):0R", -NR°S(=0):NR‘R?, -NR’C(=O)NR‘R?, -NR"C(=O)R?, -
NR’C(=0)OR", -0S(=0)2R?, -08(=0):0R", -OS(=0):NR°R?, -OC(=0)R?, -OC(=0)OR", -
OC(=0)NR°RY, -C(=O)R?, -C(=0)OR®, or -C(=O)NR°RY, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more R".
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[0265] In certain embodiments, each R* is independently halogen, -CN, -NO3, -OH, -NH>, Ci.
¢ alkyl, Ci.¢ alkoxy, Ci alkylamino, Ca¢ alkenyl, Cs. alkynyl, Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, Ces.10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0266] In certain embodiments, each R*" is independently halogen, -CN, -NO2, -OH, -NH, C;.
6 alkyl, Ci¢ alkoxy, Ci alkylamino, Ca alkenyl, Ca. alkynyl, Cs¢ carbocyclyl, 3- to 6-
membered heterocyclyl, Cs aryl, or 5- to 6-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0267] In certain embodiments, each R* is independently halogen, -CN, -NO>, -OH, -NHz, C;.
6 alkyl, Ci6 alkoxy, Ci.¢ alkylamino, Caz alkenyl, Ca alkynyl, Cs carbocyclyl, or 3- to 6-
membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
or heterocyclyl is optionally substituted with one or more R".

[0268] In certain embodiments, each RA is independently halogen, -CN, -NO3, -OH, -NH>, Ci.
6 alkyl, Ci alkoxy, Ci alkylamino, Cs carbocyclyl, or 3- to 6-membered heterocyclyl,
wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally substituted
with one or more R".

[0269] In certain embodiments, a’ is 0. In certain embodiments, a’ is 1. In certain embodiments,
a’ is 2. In certain embodiments, a’ is 3, as valency permits. In certain embodiments, a’ is 4, as
valency permits. In certain embodiments, a’ is 5, as valency permits. In certain embodiments,
a’ is 6, as valency permits.

[0270] In certain embodiments, R? is hydrogen, Ci.6 alkyl (e.g., methyl (C1), ethyl (C2), n-
propyl (Cz), i-propyl (Cs), n-butyl (Cs), i-butyl (C4), s-butyl (C4), t-butyl (C4), pentyl (Cs), or
hexyl (Ce)), Ca alkenyl (e.g., ethenyl (Cz), 1-propenyl (Cs), 2-propenyl (C3), 1-butenyl (Cy4),
2-butenyl (C4), butadienyl (C4), pentenyl (Cs), pentadienyl (Cs), or hexenyl (Ce)), Ca.6 alkynyl
(e.g., ethynyl (C2), 1-propynyl (C3), 2-propynyl (Cs), 1-butynyl (Cs), 2-butynyl (C4), pentynyl
(Cs), or hexynyl (Cs)), Cs.12carbocyclyl (e.g., cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl
(C4), cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl
(Cs), cyclohexadienyl (Cs), cycloheptyl (C7), cycloheptenyl (C7), cycloheptadienyl (Cs),
cycloheptatrienyl (C7), cyclooctyl (Cs), cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (Cy),
bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co), cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl
(Ci0), octahydro-1H-indenyl (Co), decahydronaphthalenyl (Cio), or spiro[4.5]decanyl (Cio)), 3-

to 12-membered heterocyclyl (e.g., heterocyclyl comprising one or two 3- to §-membered rings
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and 1-5 heteroatoms selected from N, O, and S), Cs.10aryl (e.g., phenyl or naphthyl), 5- to 10-
membered heteroaryl (e.g., heteroaryl comprising one or two 5- or 6-membered rings and 1-5
heteroatoms selected from N, O, and S), -S(=0)2R?, -S(=0)0R?, -S(=0):NR°RY, -C(=O)R?, -
C(=0)OR®, or -C(=O)NR°RY, wherein the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl,
aryl, or heteroaryl is optionally substituted with one or more R".

[0271] In certain embodiments, R® is hydrogen, Ci alkyl, Ca. alkenyl, Ca alkynyl, Cs.6
carbocyclyl, 3- to 6-membered heterocyclyl, Cs aryl, 5- to 6-membered heteroaryl, -S(=0)2R?,
-S(=0)20R®, -S(=0):NR°R¢, -C(=0)R?, -C(=0)ORP®, or -C(=0)NR°RY, wherein the alkyl,
alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with
one or more R".

[0272] In certain embodiments, R® is hydrogen, Ci alkyl, Ca. alkenyl, Cas alkynyl, Cs.6
carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0):R?, -S(=0)0R®, -S(=0):NR°RY, -
C(=0)R?, -C(=0)OR", or -C(=0)NR°RY, wherein the alkyl, alkenyl, alkynyl, carbocyclyl, or
heterocyclyl is optionally substituted with one or more R".

[0273] In certain embodiments, R? is hydrogen, Cisalkyl, Cs.6 carbocyclyl, 3- to 6-membered
heterocyclyl, -S(=O)R? -S(=0)%0R®, -S(=0),NRRY, -C(=O)R?, -C(=O)OR®, or -
C(=0)NR°RY, wherein the alkyl, carbocyclyl, or heterocyclyl is optionally substituted with one
or more R".

[0274] In certain embodiments, R® is hydrogen.

[0275] In certain embodiments, Ring B’ is 3- to 12-membered heterocycle (e.g., heterocyclyl
comprising one or two 3- to 8-membered rings and 1-5 heteroatoms selected from N, O, and

S).

[0276] In certain embodiments,

wherein B’! is -NHCHb-, -CH2NH-, or -CH>CHa-.
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[0277] In certain embodiments,

*

[0278] In certain embodiments, each R® is independently _g_, 0x0, halogen (e.g., -F, -Cl, -
Br, or -1), -CN, -NO, -OH, -NH>, C15 alkyl (e.g., methyl (C1), ethyl (C2), n-propyl (Cs), i-
propyl (C3), n-butyl (C4), i-butyl (Cs), s-butyl (Cs), #-butyl (Cs), pentyl (Cs), or hexyl (Ce)), Ci-
s alkoxy (e.g., methoxy (C1), ethoxy (C2), propoxy (Cs), i-propoxy (Cz), n-butoxy (C4), i-butoxy
(Cs), s-butoxy (Cs), t-butoxy (Cs), pentoxy (Cs), or hexoxy (Cs)), Cis alkylamino (e.g.,
dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-
butylamino, di-s-butylamino, di-#-butylamino, dipentylamino, dihexylamino,
methylethylamino, methyl-n-propylamino, methyl-i-propylamino, methyl-n-butylamino,
methyl-i-butylamino, — methyl-s-butylamino, methyl--butylamino, methylpentylamino,
methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-
butylamino, ethyl-i-butylamino, ethyl-t-butylamino, ethylpentylamino, ethylhexylamino,
propyl-n-butylamino, propyl-i-butylamino, propyl-s-butylamino, propyl-z-butylamino,
propylpentylylamino, propylhexylamino, n-butylpentylamino, i-butylpentylamino, s-
butylpentylamino,  #-butylpentylamino,  n-butylhexylamino, i-butylhexylamino,  s-
butylhexylamino, #-butylhexylamino, or pentylhexylamino), C2 alkenyl (e.g., ethenyl (C2), 1-
propenyl (C3), 2-propenyl (Cs), 1-butenyl (C4), 2-butenyl (Cs4), butadienyl (Cs), pentenyl (Cs),
pentadienyl (Cs), or hexenyl (Cs)), C2-6 alkynyl (e.g., ethynyl (C»), 1-propynyl (Cs), 2-propynyl
(C3), 1-butynyl (Cs), 2-butynyl (Cs), pentynyl (Cs), or hexynyl (Ce)), Cs.12 carbocyclyl (e.g.,
cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Ca), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl] (Csg), cyclononyl (Co),
cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cio), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl

(e.g., heterocyclyl comprising one or two 3- to §-membered rings and 1-5 heteroatoms selected
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from N, O, and S), Ce.10 aryl (e.g., phenyl or naphthyl), 5- to 10-membered heteroaryl (e.g.,
heteroaryl comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from
N, O, and S), -SR®, -S(=O)R?, -S(=0):R?, -S(=0)20R", -S(=0):NRR?, -NR°S(=0):R?, -
NR°S(=0)R?, -NR°S(=0)20R", -NR°S(=0):NR‘R?, -NR°C(=O)NR‘R?, -NR’C(=O)R?, -
NRC(=0)OR", -0S(=0)2R?, -08(=0)20R", -OS(=0):NRR?, -OC(=0)R?, -OC(=0)OR", -
OC(=0O)NR‘RY, -C(=O)R?, -C(=0)OR®, or -C(=O)NR°RY, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more R".

*

[0279] In certain embodiments, each R® is independently _g_, halogen, -CN, -NO, -OH, -
NHa, Ci6 alkyl, Ci alkoxy, Ci alkylamino, C26 alkenyl, Ca.6 alkynyl, Cs.12 carbocyclyl, 3- to
12-membered heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl, wherein the alkyl,
alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more R".

*

[0280] In certain embodiments, each R® is independently _é_, halogen, -CN, -NO, -OH, -
NHz, Cisalkyl, Ci6 alkoxy, Ci alkylamino, Ca alkenyl, Ca¢ alkynyl, Cs carbocyclyl, 3- to
6-membered heterocyclyl, Cs aryl, or 5- to 6-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more R".

*

[0281] In certain embodiments, each R® is independently _g_, halogen, -CN, -NO., -OH, -
NHz, Cisalkyl, Ci¢ alkoxy, C16 alkylamino, Ca.¢ alkenyl, Ca.6 alkynyl, Cs.¢ carbocyclyl, or 3-
to 6-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,

carbocyclyl, or heterocyclyl is optionally substituted with one or more R".

*

[0282] In certain embodiments, each R® is independently _é_, halogen, -CN, -NO, -OH, -
NH», Ci6 alkyl, Cis alkoxy, Cis alkylamino, Cs carbocyclyl, or 3- to 6-membered
heterocyclyl, wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally
substituted with one or more R".

[0283] In certain embodiments, b’ is 0. In certain embodiments, b’ is 1. In certain
embodiments, b’ is 2. In certain embodiments, b’ is 3, as valency permits. In certain
embodiments, b’ is 4, as valency permits. In certain embodiments, b’ is 5, as valency permits.

In certain embodiments, b’ is 6, as valency permits.

*

[0284] In certain embodiments, each R® is independently -+ ,-C(=0)R?, or -C(=0)OR".
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*

[0285] In certain embodiments, at least one R® is —§" In certain embodiments, at least one
R® is -C(=O)R?. In certain embodiments, at least one R® is -C(=0)OR®.

[0286] In certain embodiments, Ring C’ is 3- to 8-membered heterocycle (e.g., heterocyclyl
comprising one or two 3- to 8-membered rings and 1-3 heteroatoms selected from N, O, and

S).

[0287] In certain embodiments, each R is independently _é_ , halogen (e.g., -F, -Cl, -Br, or
-1), -CN, -NO3, -OH, -NH2z, Cis alkyl (e.g., methyl (Cy), ethyl (C>), n-propyl (Cs), i-propyl (Cz),
n-butyl (Cy), i-butyl (Cy), s-butyl (Cy), t-butyl (Cs4), pentyl (Cs), or hexyl (Cs)), Ci-¢ alkoxy (e.g.,
methoxy (C1), ethoxy (C2), propoxy (Cs), i-propoxy (Cs3), n-butoxy (Cs), i-butoxy (Cs), s-
butoxy (C4), t-butoxy (Cs), pentoxy (Cs), or hexoxy (Ce)), Cie alkylamino (e.g.,
dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-
butylamino, di-s-butylamino, di-r-butylamino, dipentylamino, dihexylamino,
methylethylamino, methyl-n-propylamino, methyl-i-propylamino, methyl-n-butylamino,
methyl-i-butylamino,  methyl-s-butylamino, methyl--butylamino, methylpentylamino,
methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-
butylamino, ethyl-i-butylamino, ethyl-t-butylamino, ethylpentylamino, ethylhexylamino,
propyl-n-butylamino,  propyl-i-butylamino, propyl-s-butylamino, propyl-#-butylamino,
propylpentylylamino, propylhexylamino, n-butylpentylamino, i-butylpentylamino, s-
butylpentylamino,  t-butylpentylamino,  n-butylhexylamino, i-butylhexylamino,  s-
butylhexylamino, #-butylhexylamino, or pentylhexylamino), C2 alkenyl (e.g., ethenyl (C2), 1-
propenyl (C3), 2-propenyl (Cs), 1-butenyl (C4), 2-butenyl (Cs4), butadienyl (Cs), pentenyl (Cs),
pentadienyl (Cs), or hexenyl (Cs)), C2-6 alkynyl (e.g., ethynyl (C»), 1-propynyl (Cs), 2-propynyl
(C3), 1-butynyl (C4), 2-butynyl (Ca), pentynyl (Cs), or hexynyl (Cs)), Cs-12 carbocyclyl (e.g.,
cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Cs4), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co),
cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cio), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 3- to §-membered rings and 1-5 heteroatoms selected
from N, O, and S), Ce.10 aryl (e.g., phenyl or naphthyl), 5- to 10-membered heteroaryl (e.g.,
heteroaryl comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from

N, O, and S), -SR®, -S(=0)R?, -S(=0):R? -S(=0)20R®, -S(=0):NR°R?, -NR°S(=0):R? -
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NRS(=0)R?, -NR‘S(=0%0R", -NR‘S(=0):NRRY, -NRPC(=O)NR‘R?, -NR’C(=O)R?, -
NRPC(=0)OR", -0S(=0)2R?, -0S(=0)0R", -OS(=0)2NRR?, -OC(=0O)R?, -OC(=0)OR?", -
OC(=0)NR°RY, -C(=0)R?, -C(=O)OR®, or -C(=O)NR°RY, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more R".

*%

[0288] In certain embodiments, each R® is independently _g_ , halogen, -CN, -NO>, -OH, -
NHa, Ci6 alkyl, Ci¢ alkoxy, Ci.6 alkylamino, C26 alkenyl, Cs.¢ alkynyl, Cs.12 carbocyclyl, 3- to
12-membered heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl, wherein the alkyl,
alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more R".

K%

[0289] In certain embodiments, each R® is independently _é_ , halogen, -CN, -NO>, -OH, -
NHz, Cisalkyl, Ci6 alkoxy, Ci alkylamino, Ca alkenyl, Ca6 alkynyl, Cs carbocyclyl, 3- to
6-membered heterocyclyl, Cs aryl, or 5- to 6-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more R".

*k

[0290] In certain embodiments, each R® is independently —é‘ , halogen, -CN, -NO>, -OH, -
NH», Cisalkyl, Ci6 alkoxy, Ci6 alkylamino, Ca.¢ alkenyl, Ca.6 alkynyl, Cs.¢ carbocyclyl, or 3-
to 6-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,

carbocyclyl, or heterocyclyl is optionally substituted with one or more R".

*%

[0291] In certain embodiments, each R® is independently _é_ , halogen, -CN, -NO>, -OH, -
NH2, Ci6 alkyl, Cis alkoxy, Cis alkylamino, Cs carbocyclyl, or 3- to 6-membered
heterocyclyl, wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally
substituted with one or more R".

[0292] In certain embodiments, ¢’ is 0. In certain embodiments, ¢’ is 1. In certain embodiments,
¢’ is 2. In certain embodiments, ¢’ is 3, as valency permits. In certain embodiments, ¢’ is 4, as
valency permits. In certain embodiments, ¢’ is 5, as valency permits. In certain embodiments,
¢’ is 6, as valency permits.

[0293] In certain embodiments,

Wis
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X L. X

Q NH, Q” “NH,
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éé*r;J N r‘; ;‘r}j R0
R O R (W-1), R R Rab (W-2),0or R (W-3), or

Wy, R0 wes), — 0 R wWeenor ReweRY
(W-7).

[0294] In certain embodiments, Q is absent. In certain embodiments, Q is -C(R),-, -O-, and -
N(RQ’)-

[0295] In certain embodiments, each R%is independently hydrogen, halogen (e.g., -F, -Cl, -Br,
or -I), -CN, -NOa, -OH, -NH3, Ci.¢ alkyl (e.g., methyl (C1), ethyl (C2), n-propyl (C3), i-propyl
(Cs), n-butyl (Cy), i-butyl (Cs), s-butyl (C4), -butyl (C4), pentyl (Cs), or hexyl (Cs)), C1.6 alkoxy
(e.g., methoxy (Cy), ethoxy (C2), propoxy (Cz), i-propoxy (C3), n-butoxy (Cs), i-butoxy (Cs),
s-butoxy (Cs), t-butoxy (Cs), pentoxy (Cs), or hexoxy (Cs)), Cis alkylamino (e.g.,
dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-
butylamino, di-s-butylamino, di-#-butylamino, dipentylamino, dihexylamino,
methylethylamino, methyl-n-propylamino, methyl-i-propylamino, methyl-n-butylamino,
methyl-i-butylamino, methyl-s-butylamino, = methyl--butylamino, methylpentylamino,
methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-
butylamino, ethyl-i-butylamino, ethyl-z-butylamino, ethylpentylamino, ethylhexylamino,
propyl-n-butylamino, propyl-i-butylamino, propyl-s-butylamino, propyl-t-butylamino,
propylpentylylamino, propylhexylamino, #n-butylpentylamino, i-butylpentylamino, s-
butylpentylamino,  r-butylpentylamino,  n-butylhexylamino, i-butylhexylamino,  s-
butylhexylamino, #-butylhexylamino, or pentylhexylamino), Css carbocyclyl (e.g., cyclopropyl
(Cs), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl
(Cs), cyclohexyl (Cs), cyclohexenyl (Ce), or cyclohexadienyl (Cs)), or 3- to 6-membered

heterocyclyl (e.g., heterocyclyl comprising one 3- to 6-membered ring and 1-3 heteroatoms
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selected from N, O, and S), wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl
is optionally substituted with one or more R".

[0296] In certain embodiments, two R together with the carbon atom to which they are
connected, form Cs.¢ carbocyclyl (e.g., cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Ca),
cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Ce),
or cyclohexadienyl (Ce)) or 3- to 6-membered heterocyclyl (e.g., heterocyclyl comprising one
3- to 6-membered ring and 1-3 heteroatoms selected from N, O, and S), wherein the carbocyclyl
or heterocyclyl is optionally substituted with one or more R".

[0297] In certain embodiments, R? is hydrogen, Ci alkyl (e.g., methyl (C1), ethyl (C2), n-
propyl (C3), i-propyl (Cs), n-butyl (Cs), i-butyl (Cs), s-butyl (Ca), t-butyl (C4), pentyl (Cs), or
hexyl (Cs)), Cs6 carbocyclyl (e.g., cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Ca),
cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Ce),
or cyclohexadienyl (Cs)), 3- to 6-membered heterocyclyl (e.g., heterocyclyl comprising one 3-
to 6-membered ring and 1-3 heteroatoms selected from N, O, and S), -S(=0)2R?, -S(=0)20R®,
-S(=0):NRRY, -C(=0)R?, -C(=0)ORP, or -C(=0)NRR?, wherein the alkyl, carbocyclyl or
heterocyclyl is optionally substituted with one or more R".

[0298] In certain embodiments, s is 0. In certain embodiments, s is 1. In certain embodiments,
s is 2. In certain embodiments, s is 3. In certain embodiments, s is 4.

[0299] In certain embodiments, R* and R® are independently hydrogen, Ci- alkyl (e.g., methyl
(C1), ethyl (C2), n-propyl (C3), i-propyl (Cs), n-butyl (Cs), i-butyl (Cs), s-butyl (C4), t-butyl
(Cas), pentyl (Cs), or hexyl (Cs)), Ca alkenyl (e.g., ethenyl (Cz), 1-propenyl (Cs), 2-propenyl
(C3), 1-butenyl (Cs), 2-butenyl (Cs4), butadienyl (Cs), pentenyl (Cs), pentadienyl (Cs), or
hexenyl (Cs)), Ca alkynyl (e.g., ethynyl (Cz), 1-propynyl (Cs), 2-propynyl (Cs), 1-butynyl
(Cs), 2-butynyl (Cs), pentynyl (Cs), or hexynyl (Cs)), Cs-12 carbocyclyl (e.g., cyclopropyl (Cs),
cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs),
cyclohexyl (Cs), cyclohexenyl (Ce), cyclohexadienyl (Cs), cycloheptyl (C7), cycloheptenyl
(C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs), cyclooctenyl (Cs),
bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co), cyclononenyl (Co),
cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co), decahydronaphthalenyl
(Ci0), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl (e.g., heterocyclyl
comprising one or two 3- to 8-membered rings and 1-5 heteroatoms selected from N, O, and
S), Ce-10 aryl (e.g., phenyl or naphthyl), 5- to 10-membered heteroaryl (e.g., heteroaryl
comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from N, O, and

S), -S(=0)R?, -S(=0)20R?, -S(=0):NRR?, -C(=0)R?, -C(=0)OR?, or -C(=0)NR°RY, wherein
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the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0300] In certain embodiments, R* and R> are independently hydrogen, Ci.6 alkyl, C2-s alkenyl,
Ca6 alkynyl, Cs carbocyclyl, 3- to 6-membered heterocyclyl, Cs aryl, 5- to 6-membered
heteroaryl, -S(=0):R?, -S(=0)20R®, -S(=0):NRRY, -C(=0)R?, -C(=0)OR®, or -C(=0)NRRY,
wherein the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0301] In certain embodiments, R* and R® are independently hydrogen, Ci. alkyl, Cs.
carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0):R? -S(=0);0R®, -S(=0),NR°RY, -
C(=0)R?, -C(=0)OR®, or -C(=0)NR°RY, wherein the alkyl, carbocyclyl, or heterocyclyl is
optionally substituted with one or more R".

[0302] In certain embodiments, R*and R’ are both hydrogen.

[0303] In certain embodiments, R® and R are independently Ce.10 aryl (e.g., phenyl or
naphthyl) or 5- to 10-membered heteroaryl (e.g., heteroaryl comprising one or two 5- or 6-
membered rings and 1-5 heteroatoms selected from N, O, and S), wherein the aryl or heteroaryl
is optionally substituted with one or more R% or R, respectively.

[0304] In certain embodiments, R® is unsubstituted. In certain embodiments, R® is substituted
with one R®. In certain embodiments, R® is substituted with two R®. In certain embodiments,
R® is substituted with three R®. In certain embodiments, R is substituted with four R®. In
certain embodiments, R® is substituted with five R%.

[0305] In certain embodiments, R’ is unsubstituted. In certain embodiments, R is substituted
with one R In certain embodiments, R is substituted with two R". In certain embodiments,
R’ is substituted with three R’ In certain embodiments, R is substituted with four R72. In
certain embodiments, R7 is substituted with five R’2.

[0306] In certain embodiments, each R and each R are independently halogen (e.g., -F, -Cl,
-Br, or -I), -CN, -NO2, -OH, -NH3, Ci.¢ alkyl (e.g., methyl (C1), ethyl (C2), n-propyl (C3), i-
propyl (Cs), n-butyl (Ca), i-butyl (Cs), s-butyl (C4), -butyl (Cs), pentyl (Cs), or hexyl (Cs)), Ci-
s alkoxy (e.g., methoxy (C1), ethoxy (C2), propoxy (C3), i-propoxy (Cz), n-butoxy (C4), i-butoxy
(Cs), s-butoxy (C4), t-butoxy (Cs), pentoxy (Cs), or hexoxy (Cs)), Ci-s alkylamino (e.g.,
dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-
butylamino, di-s-butylamino, di-#-butylamino, dipentylamino, dihexylamino,
methylethylamino, methyl-n-propylamino, methyl-i-propylamino, methyl-zn-butylamino,
methyl-i-butylamino, methyl-s-butylamino, = methyl-z-butylamino, methylpentylamino,

methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-
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butylamino, ethyl-i-butylamino, ethyl-r-butylamino, ethylpentylamino, ethylhexylamino,
propyl-n-butylamino,  propyl-i-butylamino, propyl-s-butylamino, propyl-#-butylamino,
propylpentylylamino, propylhexylamino, #n-butylpentylamino, i-butylpentylamino, s-
butylpentylamino,  #-butylpentylamino,  n-butylhexylamino, i-butylhexylamino, s-
butylhexylamino, #-butylhexylamino, or pentylhexylamino), C2¢ alkenyl (e.g., ethenyl (Cz), 1-
propenyl (C3), 2-propenyl (Cs), 1-butenyl (C4), 2-butenyl (C4), butadienyl (C4), pentenyl (Cs),
pentadienyl (Cs), or hexenyl (Cs)), Cas alkynyl (e.g., ethynyl (C2), 1-propynyl (C3), 2-propynyl
(Cs), 1-butynyl (Cas), 2-butynyl (Cs), pentynyl (Cs), or hexynyl (Cs)), Cs.12 carbocyclyl (e.g.,
cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Ca4), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co),
cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cio), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 3- to §-membered rings and 1-5 heteroatoms selected
from N, O, and S), Cs.10 aryl (e.g., phenyl or naphthyl), 5- to 10-membered heteroaryl (e.g.,
heteroaryl comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from
N, O, and S), -SR®, -S(=O)R?, -S(=0):R?, -S(=0)20R", -S(=0):NRR?, -NRS(=0)2R?, -
NRCS(=0)R?, -NR°S(=0);0R®, -NR°S(=0):NR°R¢Y, -NR°C(=O)NR‘R?, -NR’C(=O)R?, -
NRPC(=0)OR®, -0S(=0):R?, -0S(=0)0R®, -OS(=0):NRRY, -OC(=0)R?, -OC(=0)OR?, -
OC(=0)NR°RY, -C(=O)R?, -C(=0)OR®, or -C(=O)NR°RY, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0307] In certain embodiments, each R% and each R are independently halogen, -CN, -NO2,
-OH, -NH>, Cis alkyl, Ci¢alkoxy, Ci-salkylamino, Ca.s alkenyl, C2.6 alkynyl, Cs.12 carbocyclyl,
3- to 12-membered heterocyclyl, Ces.10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl,
alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0308] In certain embodiments, each R% and each R are independently halogen, -CN, -NO»,
-OH, -NHa, Cis alkyl, Ci.6 alkoxy, Ci-s alkylamino, Ca.¢ alkenyl, Ca.6 alkynyl, Cs.¢ carbocyclyl,
3- to 6-membered heterocyclyl, Ce aryl, or 5- to 6-membered heteroaryl, wherein the alkyl,
alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more R".
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[0309] In certain embodiments, each R® and each R are independently halogen, -CN, -NO,
-OH, -NHa, Cisalkyl, Ci.¢alkoxy, Ci.¢alkylamino, Cas alkenyl, Ca6 alkynyl, Cs¢ carbocyclyl,
or 3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, or heterocyclyl is optionally substituted with one or more R".

[0310] In certain embodiments, each R% and each R are independently halogen, -CN, -NO2,
-OH, -NHa, Ci. alkyl, Ci.¢ alkoxy, Ci.¢ alkylamino, Cs.s carbocyclyl, or 3- to 6-membered
heterocyclyl, wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally
substituted with one or more R".

[0311] In certain embodiments, each R% and each R are independently halogen, Ci. alkyl,
Cialkylamino, or -S(=0)2R? wherein the alkyl or alkylamino is optionally substituted with
one or more R".

[0312] In certain embodiments, at least one R is halogen. In certain embodiments, at least
one R® is Ci.¢ alkyl, wherein the alkyl is optionally substituted with one or more R". In certain
embodiments, at least one R%* is Ci alkylamino, wherein the alkylamino is optionally
substituted with one or more R". In certain embodiments, at least one R is -S(=0)2R?.

[0313] In certain embodiments, at least one R7* is halogen. In certain embodiments, at least
one R is Ci.¢ alkyl, wherein the alkyl is optionally substituted with one or more R". In certain
embodiments, at least one R™ is Ci alkylamino, wherein the alkylamino is optionally
substituted with one or more R". In certain embodiments, at least one R’* is -S(=0):2R%.

[0314] In certain embodiments, R is hydrogen or Ci alkyl (e.g., methyl (C1), ethyl (C2), n-
propyl (Cs), i-propyl (Cs), n-butyl (Cs), i-butyl (Cs), s-butyl (Cs), t-butyl (C4), pentyl (Cs), or
hexyl (Cs)) optionally substituted with one or more R

[0315] In certain embodiments, each R is independently halogen (e.g., -F, -Cl, -Br, or -1), -
CN, -NOs, -OH, -NHa, C.salkyl (e.g., methyl (C1), ethyl (Cz), n-propyl (Cs), i-propyl (Cs), n-
butyl (Cs), i-butyl (Cs), s-butyl (C4), t-butyl (Cs4), pentyl (Cs), or hexyl (Cs)), C1 alkoxy (e.g.,
methoxy (Ci), ethoxy (Cz), propoxy (Cs), i-propoxy (Cs), n-butoxy (Cs), i-butoxy (Cs), s-
butoxy (C4), r-butoxy (Cs), pentoxy (Cs), or hexoxy (Ce)), Cie alkylamino (e.g.,
dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-
butylamino, di-s-butylamino, di-#-butylamino, dipentylamino, dihexylamino,
methylethylamino, methyl-n-propylamino, methyl-i-propylamino, methyl-n-butylamino,
methyl-i-butylamino,  methyl-s-butylamino, methyl--butylamino, methylpentylamino,
methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-
butylamino, ethyl-i-butylamino, ethyl-z-butylamino, ethylpentylamino, ethylhexylamino,

propyl-n-butylamino,  propyl-i-butylamino, propyl-s-butylamino, propyl-t-butylamino,
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propylpentylylamino, propylhexylamino, n-butylpentylamino, i-butylpentylamino, s-
butylpentylamino,  f-butylpentylamino,  n-butylhexylamino, i-butylhexylamino, s-
butylhexylamino, #-butylhexylamino, or pentylhexylamino), C2 alkenyl (e.g., ethenyl (C2), 1-
propenyl (C3), 2-propenyl (Cs), 1-butenyl (C4), 2-butenyl (C4), butadienyl (Cs), pentenyl (Cs),
pentadienyl (Cs), or hexenyl (Cs)), C2-6 alkynyl (e.g., ethynyl (C»), 1-propynyl (Cs), 2-propynyl
(C3), 1-butynyl (C4), 2-butynyl (Cs), pentynyl (Cs), or hexynyl (Cs)), Cs-12 carbocyclyl (e.g.,
cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co),
cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cio), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 3- to §-membered rings and 1-5 heteroatoms selected
from N, O, and S), Cs.10aryl (e.g., phenyl or naphthyl), or 5- to 10-membered heteroaryl (e.g.,
heteroaryl comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from
N, O, and S), wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R".

[0316] In certain embodiments, each R7 is independently halogen, -CN, -NO3, -OH, -NH>, C;.
6 alkyl, Ci6 alkoxy, Ci alkylamino, Ca alkenyl, Ca.6 alkynyl, Css carbocyclyl, 3- to 6-
membered heterocyclyl, Ce aryl, or 5- to 6-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0317] In certain embodiments, each R7 is independently halogen, -CN, -NO3, -OH, -NH>, C;.
6 alkyl, Ci alkoxy, Ci alkylamino, Cas alkenyl, Ca alkynyl, Cs carbocyclyl, or 3- to 6-
membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
or heterocyclyl is optionally substituted with one or more R".

[0318] In certain embodiments, each R™ is independently halogen, -CN, -NO>, -OH, -NHa, C;.
6 alkyl, Ci¢ alkoxy, Ci alkylamino, Cs¢ carbocyclyl, or 3- to 6-membered heterocyclyl,
wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally substituted
with one or more R".

[0319] In certain embodiments, R® and R’, together with the carbon atom to which they are
attached, form Cs.12 carbocyclyl (e.g., cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs),
cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Cs),

cyclohexadienyl (Cs), cycloheptyl (C7), cycloheptenyl (C7), cycloheptadienyl (C7),
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cycloheptatrienyl (C7), cyclooctyl (Cs), cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (Cr),
bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co), cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl
(Ci0), octahydro-1H-indenyl (Co), decahydronaphthalenyl (Cio), or spiro[4.5]decanyl (Cio)), 3-
to 12-membered heterocyclyl (e.g., heterocyclyl comprising one or two 3- to §-membered rings
and 1-5 heteroatoms selected from N, O, and S), Ce-10 aryl (e.g., phenyl or naphthyl), or 5- to
10-membered heteroaryl (e.g., heteroaryl comprising one or two 5- or 6-membered rings and
1-5 heteroatoms selected from N, O, and S), wherein the carbocyclyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more R".

[0320] In certain embodiments, R% and R® are independently hydrogen, halogen (e.g., -F, -Cl,
-Br, or -I), -CN, -NOs, -OH, -NH3, Ci.¢ alkyl (e.g., methyl (C1), ethyl (C2), n-propyl (C3), i-
propyl (C3), n-butyl (Ca), i-butyl (C4), s-butyl (C4), t-butyl (C4), pentyl (Cs), or hexyl (Cs)), Ci-
s alkoxy (e.g., methoxy (C1), ethoxy (C2), propoxy (C3), i-propoxy (Cz), n-butoxy (C4), i-butoxy
(Cs), s-butoxy (Cs4), t-butoxy (Cs), pentoxy (Cs), or hexoxy (Cs)), Cis alkylamino (e.g.,
dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-zn-butylamino, di-i-
butylamino, di-s-butylamino, di-#-butylamino, dipentylamino, dihexylamino,
methylethylamino, methyl-n-propylamino, methyl-i-propylamino, methyl-zn-butylamino,
methyl-i-butylamino,  methyl-s-butylamino, methyl--butylamino, methylpentylamino,
methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-
butylamino, ethyl-i-butylamino, ethyl-z-butylamino, ethylpentylamino, ethylhexylamino,
propyl-n-butylamino,  propyl-i-butylamino, propyl-s-butylamino, propyl-t-butylamino,
propylpentylylamino, propylhexylamino, n-butylpentylamino, i-butylpentylamino, s-
butylpentylamino,  #-butylpentylamino,  n-butylhexylamino, i-butylhexylamino,  s-
butylhexylamino, ¢-butylhexylamino, or pentylhexylamino), C2¢ alkenyl (e.g., ethenyl (Cz), 1-
propenyl (Cs), 2-propenyl (Cs), 1-butenyl (C4), 2-butenyl (C4), butadienyl (Cs4), pentenyl (Cs),
pentadienyl (Cs), or hexenyl (Cs)), C2-6 alkynyl (e.g., ethynyl (C»), 1-propynyl (Cs), 2-propynyl
(C3), 1-butynyl (C4), 2-butynyl (Cs), pentynyl (Cs), or hexynyl (Cs)), Cs.12 carbocyclyl (e.g.,
cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Cs4), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cg), cyclononyl (Co),
cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cio), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 3- to 8-membered rings and 1-5 heteroatoms selected

from N, O, and S), Cs.10aryl (e.g., phenyl or naphthyl), or 5- to 10-membered heteroaryl (e.g.,
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heteroaryl comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from
N, O, and S), wherein the alkyl, alkoxy, alkylamino, carbocyclyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more R".

[0321] In certain embodiments, R3¢ and R® are independently hydrogen, halogen, -CN, -NOa,
-OH, -NHa, Cisalkyl, Ci.¢ alkoxy, Ci¢ alkylamino, Ca.s alkenyl, Ca6 alkynyl, Cs¢ carbocyclyl,
3- to 6-membered heterocyclyl, Cs aryl, or 5- to 6-membered heteroaryl, wherein the alkyl,
alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0322] In certain embodiments, R® and R® are independently hydrogen, halogen, -CN, -NO,,
-OH, -NHa, Ci¢alkyl, Ci.¢ alkoxy, Ci¢ alkylamino, Casalkenyl, Ca6 alkynyl, Cs¢ carbocyclyl,
or 3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, or heterocyclyl is optionally substituted with one or more R".

[0323] In certain embodiments, R and R® are independently hydrogen, halogen, -CN, -NOa,
-OH, -NH>, Ci alkyl, Ci alkoxy, Ci.¢ alkylamino, Cs.¢ carbocyclyl, or 3- to 6-membered
heterocyclyl, wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally
substituted with one or more R".

[0324] In certain embodiments, R% and R® are both hydrogen.

[0325] In certain embodiments, R’ is Cs-10aryl (e.g., phenyl or naphthyl) or 5- to 10-membered
heteroaryl (e.g., heteroaryl comprising one or two 5- or 6-membered rings and 1-5 heteroatoms
selected from N, O, and S), wherein the aryl or heteroaryl is optionally substituted with one or
more R

[0326] In certain embodiments, R is unsubstituted. In certain embodiments, R® is substituted
with one R%. In certain embodiments, R? is substituted with two R®. In certain embodiments,
R’ is substituted with three R°%. In certain embodiments, R° is substituted with four R®%. In
certain embodiments, R® is substituted with five R%.

[0327] In certain embodiments, each R% is independently halogen (e.g., -F, -Cl, -Br, or -I), -
CN, -NOs, -OH, -NH3, Cisalkyl (e.g., methyl (C1), ethyl (C2), n-propyl (Cs), i-propyl (C3), n-
butyl (Cs), i-butyl (Cs), s-butyl (Cs), t-butyl (Cs), pentyl (Cs), or hexyl (Cs)), Ci.6 alkoxy (e.g.,
methoxy (Ci), ethoxy (Cz), propoxy (Cs), i-propoxy (Cs), n-butoxy (Cs), i-butoxy (Cs), s-
butoxy (Cs), t-butoxy (Cs), pentoxy (Cs), or hexoxy (Cs)), Cis alkylamino (e.g.,
dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-
butylamino, di-s-butylamino, di-#-butylamino, dipentylamino, dihexylamino,
methylethylamino, methyl-#-propylamino, methyl-i-propylamino, methyl-n-butylamino,

methyl-i-butylamino, — methyl-s-butylamino, methyl--butylamino, methylpentylamino,
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methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-
butylamino, ethyl-i-butylamino, ethyl-z-butylamino, ethylpentylamino, ethylhexylamino,
propyl-n-butylamino, propyl-i-butylamino, propyl-s-butylamino, propyl-r-butylamino,
propylpentylylamino, propylhexylamino, n-butylpentylamino, i-butylpentylamino, s-
butylpentylamino,  #-butylpentylamino,  n-butylhexylamino, i-butylhexylamino, s-
butylhexylamino, #-butylhexylamino, or pentylhexylamino), C2 alkenyl (e.g., ethenyl (C2), 1-
propenyl (C3), 2-propenyl (Cs3), 1-butenyl (C4), 2-butenyl (C4), butadienyl (Cs), pentenyl (Cs),
pentadienyl (Cs), or hexenyl (Ce)), Ca-s alkynyl (e.g., ethynyl (C2), 1-propynyl (Cs), 2-propynyl
(C3), 1-butynyl (Cs), 2-butynyl (Cs), pentynyl (Cs), or hexynyl (Cs)), Cs.12 carbocyclyl (e.g.,
cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co),
cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cig), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 3- to §-membered rings and 1-5 heteroatoms selected
from N, O, and S), Ce.10 aryl (e.g., phenyl or naphthyl), 5- to 10-membered heteroaryl (e.g.,
heteroaryl comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from
N, O, and S), -SR®, -S(=O)R?, -S(=0):R?, -S(=0)20R", -S(=0):NRR?, -NRS(=0):R?, -
NRS(=0)R?, -NRS(=0):0R", -NR°S(=0):NR‘R?, -NR’C(=O)NR‘R?, -NR"C(=O)R?, -
NRC(=0)OR", -0S(=0)2R?, -08(=0)20R", -OS(=0):NRR?, -OC(=0)R?, -OC(=0)OR", -
OC(=0)NR°RY, -C(=0)R?, -C(=O)OR®, or -C(=O)NR°RY, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0328] In certain embodiments, each R* is independently halogen, -CN, -NO», -OH, -NHa, C;.
¢ alkyl, Ci.¢ alkoxy, Ci alkylamino, Ca¢ alkenyl, Ca. alkynyl, Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, Ces.10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0329] In certain embodiments, each R%* is independently halogen, -CN, -NO>, -OH, -NHa, C;.
6 alkyl, Ci¢ alkoxy, Ci alkylamino, Ca¢ alkenyl, Ca. alkynyl, Cs¢ carbocyclyl, 3- to 6-
membered heterocyclyl, Ce aryl, or 5- to 6-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more R".
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[0330] In certain embodiments, each R* is independently halogen, -CN, -NO, -OH, -NH>, Ci.
6 alkyl, Ci alkoxy, Ci.¢ alkylamino, Caz alkenyl, Ca alkynyl, Cs carbocyclyl, or 3- to 6-
membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
or heterocyclyl is optionally substituted with one or more R".

[0331] In certain embodiments, each R** is independently halogen, -CN, -NO, -OH, -NH3, Ci.
6 alkyl, Ci6 alkoxy, Ci¢ alkylamino, Cs. carbocyclyl, or 3- to 6-membered heterocyclyl,
wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally substituted
with one or more R".

[0332] In certain embodiments, each R** is independently halogen or -S(=0):R?. In certain
embodiments, at least one R** is independently halogen. In certain embodiments, at least one
R is independently -S(=0):R%.

[0333] In certain embodiments, R is hydrogen, halogen (e.g., -F, -Cl, -Br, or -I), -CN, -NO3,
-OH, -NH3, Ci.¢ alkyl (e.g., methyl (C1), ethyl (C2), n-propyl (C3), i-propyl (C3), n-butyl (C4),
i-butyl (Cs), s-butyl (Cs), #-butyl (C4), pentyl (Cs), or hexyl (Cs)), Ci6 alkoxy (e.g., methoxy
(C1), ethoxy (C2), propoxy (Cs), i-propoxy (C3), n-butoxy (Cs), i-butoxy (C4), s-butoxy (Cy), -
butoxy (Cs4), pentoxy (Cs), or hexoxy (Ce)), Cis alkylamino (e.g., dimethylamino,
diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-butylamino, di-s-
butylamino, di-f-butylamino, dipentylamino, dihexylamino, methylethylamino, methyl-n-
propylamino, methyl-i-propylamino, methyl-z-butylamino, methyl-i-butylamino, methyl-s-
butylamino, methyl-#-butylamino, methylpentylamino, methylhexylamino, ethyl-n-
propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-butylamino, ethyl-i-
butylamino, ethyl-z-butylamino, ethylpentylamino, ethylhexylamino, propyl-zn-butylamino,
propyl-i-butylamino,  propyl-s-butylamino, propyl-#-butylamino, propylpentylylamino,
propylhexylamino, n-butylpentylamino, i-butylpentylamino, s-butylpentylamino, ¢-
butylpentylamino,  n-butylhexylamino,  i-butylhexylamino,  s-butylhexylamino, ¢
butylhexylamino, or pentylhexylamino), C2¢ alkenyl (e.g., ethenyl (Cz), 1-propenyl (Cs), 2-
propenyl (Cs), 1-butenyl (Cs), 2-butenyl (Cs), butadienyl (Ca), pentenyl (Cs), pentadienyl (Cs),
or hexenyl (Ce)), Ca.6 alkynyl (e.g., ethynyl (C2), 1-propynyl (Cs), 2-propynyl (Cs), 1-butynyl
(C4), 2-butynyl (Cy), pentynyl (Cs), or hexynyl (Cs)), Cs.12 carbocyclyl (e.g., cyclopropyl (Cs),
cyclopropenyl (Cz), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs),
cyclohexyl (Cs), cyclohexenyl (Ce), cyclohexadienyl (Cs), cycloheptyl (C7), cycloheptenyl
(C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cg), cyclooctenyl (Cs),
bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co), cyclononenyl (Co),

cyclodecyl (Cio), cyclodecenyl (Cig), octahydro-1H-indenyl (Co), decahydronaphthalenyl
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(C10), or spiro[4.5]decanyl (Ci0)), 3- to 12-membered heterocyclyl (e.g., heterocyclyl
comprising one or two 3- to 8-membered rings and 1-5 heteroatoms selected from N, O, and
S), Ce-10 aryl (e.g., phenyl or naphthyl), or 5- to 10-membered heteroaryl (e.g., heteroaryl
comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from N, O, and
S), wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally substituted
with one or more R".

[0334] In certain embodiments, R'is hyhdrogen, halogen, -CN, -NO>, -OH, -NHaz, Ci.6 alkyl,
Ci alkoxy, Ci alkylamino, Ca. alkenyl, Ca.¢ alkynyl, Cs¢ carbocyclyl, 3- to 6-membered
heterocyclyl, Ce aryl, or 5- to 6-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino,
alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with
one or more R".

[0335] In certain embodiments, R'?is hydrogen, halogen, -CN, -NO», -OH, -NH2, Ci¢ alkyl,
Ci¢ alkoxy, Ci. alkylamino, Ca alkenyl, Cas alkynyl, Cs.¢ carbocyclyl, or 3- to 6-membered
heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, or
heterocyclyl is optionally substituted with one or more R".

[0336] In certain embodiments, R'%is hydrogen, halogen, -CN, -NO», -OH, -NH>, Ci alkyl,
Cis alkoxy, Ci.6 alkylamino, Cs carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the
alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or
more R".

[0337] In certain embodiments, R!! is hydrogen or Ci alkyl (e.g., methyl (C1), ethyl (C2), n-
propyl (Cs), i-propyl (Cs), n-butyl (Cs), i-butyl (Cs), s-butyl (Cs), t-butyl (C4), pentyl (Cs), or
hexyl (Cs)) optionally substituted with one or more R". In certain embodiments, R' is
hydrogen.

[0338] In certain embodiments, R'? is hydrogen, Cis alkyl (e.g., methyl (C1), ethyl (C2), n-
propyl (Cz), i-propyl (Cs), n-butyl (Cs), i-butyl (Cs), s-butyl (Cs), t-butyl (Cs), pentyl (Cs), or
hexyl (Cs)), Ci.12 carbocyclyl (e.g., cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Ca),
cyclobutenyl (C4), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Cs),
cyclohexadienyl (Cs), cycloheptyl (C7), cycloheptenyl (C7), cycloheptadienyl (C»),
cycloheptatrienyl (C7), cyclooctyl (Cs), cyclooctenyl (Cg), bicyclo[2.2.1]heptanyl (C5),
bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co), cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl
(Ci0), octahydro-1H-indenyl (Cy), decahydronaphthalenyl (Cio), or spiro[4.5]decanyl (Cio)), 3-
to 12-membered heterocyclyl (e.g., heterocyclyl comprising one or two 3- to §-membered rings
and 1-5 heteroatoms selected from N, O, and S), Cs.10aryl (e.g., phenyl or naphthyl), 5- to 10-

membered heteroaryl (e.g., heteroaryl comprising one or two 5- or 6-membered rings and 1-5
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heteroatoms selected from N, O, and S), -(Ci.¢ alkylene)-(Cs.12 carbocyclyl), -(Ci.¢ alkylene)-
(3- to 12-membered heterocyclyl), -(Ci6 alkylene)-(Ce.10 aryl), or -(Ci1 alkylene)-(5- to 10-
membered heteroaryl), wherein the alkyl, alkylene, carbocyclyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more R'?,

[0339] In certain embodiments, R'? is -(Ci-¢ alkylene)-(Cg.10 aryl) or -(Ci.6 alkylene)-(5- to 10-
membered heteroaryl), wherein the alkylene is optionally substituted with one or more R", and
aryl or heteroaryl is optionally substituted with one or more R'%,

[0340] In certain embodiments, R'? is unsubstituted. In certain embodiments, R'? is substituted
with one R'?, In certain embodiments, R'? is substituted with two R'?. In certain embodiments,
R'? is substituted with three R'?. In certain embodiments, R'? is substituted with four R'?%. In
certain embodiments, R'? is substituted with five R!%2.

[0341] In certain embodiments, each R'* is independently oxo, halogen (e.g., -F, -Cl, -Br, or
-1, -CN, -NOz, -OH, -NH3, Ci¢ alkyl (e.g., methyl (C1), ethyl (C2), n-propyl (Cs), i-propyl (C3),
n-butyl (Cy), i-butyl (Cs), s-butyl (C4), t-butyl (C4), pentyl (Cs), or hexyl (Ce)), Ci-¢ alkoxy (e.g.,
methoxy (Ci), ethoxy (Cz), propoxy (Cs), i-propoxy (Cs), n-butoxy (Cs), i-butoxy (Cs), s-
butoxy (C4), r-butoxy (Cs), pentoxy (Cs), or hexoxy (Cg)), Cie alkylamino (e.g.,
dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-
butylamino, di-s-butylamino, di-#-butylamino, dipentylamino, dihexylamino,
methylethylamino, methyl-n-propylamino, methyl-i-propylamino, methyl-n-butylamino,
methyl-i-butylamino, — methyl-s-butylamino, methyl--butylamino, methylpentylamino,
methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-
butylamino, ethyl-i-butylamino, ethyl-z-butylamino, ethylpentylamino, ethylhexylamino,
propyl-n-butylamino,  propyl-i-butylamino, propyl-s-butylamino, propyl-t-butylamino,
propylpentylylamino, propylhexylamino, #n-butylpentylamino, i-butylpentylamino, s-
butylpentylamino,  z-butylpentylamino,  n-butylhexylamino,  i-butylhexylamino, s-
butylhexylamino, #-butylhexylamino, or pentylhexylamino), Cz¢ alkenyl (e.g., ethenyl (Cz), 1-
propenyl (C3), 2-propenyl (Cs3), 1-butenyl (C4), 2-butenyl (C4), butadienyl (C4), pentenyl (Cs),
pentadienyl (Cs), or hexenyl (Cs)), C2-6 alkynyl (e.g., ethynyl (C»), 1-propynyl (Cs), 2-propynyl
(C3), 1-butynyl (C4), 2-butynyl (Cs), pentynyl (Cs), or hexynyl (Cs)), Cs.12 carbocyclyl (e.g.,
cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Ca4), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl
(C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Csg), cyclononyl (Co),

cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
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decahydronaphthalenyl (Cio), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 3- to §-membered rings and 1-5 heteroatoms selected
from N, O, and S), Cs.10aryl (e.g., phenyl or naphthyl), or 5- to 10-membered heteroaryl (e.g.,
heteroaryl comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from
N, O, and S), wherein the alkyl, alkoxy, alkylamino, carbocyclyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more R".

[0342] In certain embodiments, each R'# is independently oxo, halogen, -CN, -NO>, -OH, -
NHa, Ci6 alkyl, Ci6 alkoxy, Ci6 alkylamino, Ca-¢ alkenyl, Ca- alkynyl, Cs¢ carbocyclyl, 3- to
6-membered heterocyclyl, Cs aryl, or 5- to 6-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

[0343] In certain embodiments, each R'? is independently oxo, halogen, -CN, -NO>, -OH, -
NH», Cisalkyl, Ci alkoxy, Ci6 alkylamino, Ca.¢ alkenyl, Ca.s alkynyl, Cs.6 carbocyclyl, or 3-
to 6-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, or heterocyclyl is optionally substituted with one or more R".

[0344] In certain embodiments, each R'?* is independently oxo, halogen, -CN, -NO, -OH, -
NH:, Cis alkyl, Cis alkoxy, Cis alkylamino, Cis carbocyclyl, or 3- to 6-membered
heterocyclyl, wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally
substituted with one or more R".

[0345] In certain embodiments, each R'?* is independently halogen, Ci.¢ alkyl, Ci-¢alkylamino,
or -S(=0)2R?, wherein the alkyl or alkylamino is optionally substituted with one or more R".
In certain embodiments, at least one R'?* is halogen. In certain embodiments, at least one R!%
is Ci alkyl, wherein the alkyl is optionally substituted with one or more R". In certain
embodiments, at least one R'* is Ci. alkylamino, wherein the alkylamino is optionally
substituted with one or more R". In certain embodiments, at least one R'* is -S(=0)2R%
[0346] In certain embodiments, R!' and R'?, together with the carbon atom to which they are
attached, form Cs. carbocyclyl (e.g., cyclopropyl (Cs), or cyclopropenyl (Cs)) or 3- to 6-
membered heterocyclyl (e.g., heterocyclyl comprising one 3- to 6-membered ring and 1-3
heteroatoms selected from N, O, and S), wherein carbocyclyl or heterocyclyl is optionally
substituted with one or more R".

[0347] In certain embodiments, R and R taken together form 4- to 8-membered heterocyclyl
(e.g., heterocyclyl comprising one or two 4- to §-membered rings and 1-5 heteroatoms selected

from N, O, and S) optionally substituted with one or more R".
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[0348] In certain embodiments, R'3 is hydrogen, halogen (e.g., -F, -Cl, -Br, or -I), -CN, -NOx,
-OH, -NH3, Ci.¢ alkyl (e.g., methyl (C1), ethyl (C2), n-propyl (C3), i-propyl (C3), n-butyl (C4),
i-butyl (Cs), s-butyl (Cs), #-butyl (C4), pentyl (Cs), or hexyl (Cs)), Ci6 alkoxy (e.g., methoxy
(C1), ethoxy (C2), propoxy (C3), i-propoxy (Cs3), n-butoxy (Cs), i-butoxy (C4), s-butoxy (Cy), -
butoxy (Cs4), pentoxy (Cs), or hexoxy (Ce)), Cic alkylamino (e.g., dimethylamino,
diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylamino, di-i-butylamino, di-s-
butylamino, di-f-butylamino, dipentylamino, dihexylamino, methylethylamino, methyl-n-
propylamino, methyl-i-propylamino, methyl-z-butylamino, methyl-i-butylamino, methyl-s-
butylamino, methyl-#-butylamino, methylpentylamino, methylhexylamino, ethyl-n-
propylamino, ethyl-i-propylamino, ethyl-n-butylamino, ethyl-s-butylamino, ethyl-i-
butylamino, ethyl-z-butylamino, ethylpentylamino, ethylhexylamino, propyl-zn-butylamino,
propyl-i-butylamino,  propyl-s-butylamino, propyl-#-butylamino, propylpentylylamino,
propylhexylamino, n-butylpentylamino, i-butylpentylamino, s-butylpentylamino, ¢-
butylpentylamino, = n-butylhexylamino, i-butylhexylamino,  s-butylhexylamino, -
butylhexylamino, or pentylhexylamino), C2¢ alkenyl (e.g., ethenyl (Cz), 1-propenyl (Cs), 2-
propenyl (Cs), 1-butenyl (Cs), 2-butenyl (Cs), butadienyl (Cs), pentenyl (Cs), pentadienyl (Cs),
or hexenyl (Ce)), Ca.6 alkynyl (e.g., ethynyl (C2), 1-propynyl (Cs), 2-propynyl (Cs), 1-butynyl
(C4), 2-butynyl (Cy), pentynyl (Cs), or hexynyl (Cs)), Cs.12 carbocyclyl (e.g., cyclopropyl (Cs),
cyclopropenyl (Cz), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs),
cyclohexyl (Cs), cyclohexenyl (Ce), cyclohexadienyl (Cs), cycloheptyl (C7), cycloheptenyl
(C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cg), cyclooctenyl (Cs),
bicyclo[2.2.1]heptanyl (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co), cyclononenyl (Co),
cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co), decahydronaphthalenyl
(Ci0), or spiro[4.5]decanyl (Cio)), 3- to 12-membered heterocyclyl (e.g., heterocyclyl
comprising one or two 3- to 8-membered rings and 1-5 heteroatoms selected from N, O, and
S), Ce.10 aryl (e.g., phenyl or naphthyl), or 5- to 10-membered heteroaryl (e.g., heteroaryl
comprising one or two 5- or 6-membered rings and 1-5 heteroatoms selected from N, O, and
S), wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more R".

[0349] In certain embodiments, R'? is hydrogen, halogen, -CN, -NO,, -OH, -NHz, C . alkyl,
Ci.6 alkoxy, Ci6 alkylamino, Caz alkenyl, Ca alkynyl, Cs. carbocyclyl, 3- to 6-membered
heterocyclyl, Cs aryl, or 5- to 6-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino,
alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with

one or more R".
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[0350] In certain embodiments, R is hydrogen, halogen, -CN, -NO, -OH, -NH>, Ci alkyl,
Cis alkoxy, Ci alkylamino, Ca alkenyl, Cas alkynyl, Cs.¢ carbocyclyl, or 3- to 6-membered
heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, or
heterocyclyl is optionally substituted with one or more R".

[0351] In certain embodiments, R is hydrogen, halogen, -CN, -NO3, -OH, -NH;, Ci¢ alkyl,
Cis alkoxy, Ci6 alkylamino, Cs carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the
alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or
more R".

[0352] In certain embodiments,

L is Ci¢ alkylene;
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1a

R™0O_ /OR

R2 /0

R% ‘
RNy 0
/\ T n>\;w
CYT
H \

© N (RO)c
~—

R (I1-3-ii-a);

wherein W is

|
R* R% R™ (W-7); and

V is of Formula II-1-vii

(RE)ez (RM),

W ETH

R
R
@)

E
A ) jws (RP)q
N RY®
@) h\/

E
RC / I}l
N=N 3

(II-1-vii).

[0353] In certain embodiments, the conjugate is of Formula II-X
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embodiments, the conjugate is B-3, B-8, B-10, or B-18
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(B-18).

[0355] Embodiments of the variables in any of the Formulae described herein, e.g., Formulae
L I-1-i, I-1-ii, I-1-iii, IT-1, TI-1-i, II-1-ii, II-1-iii, I1-1-iv, II-1-v, I1-1-vi, IT-1-vii, II-1-viii, II-
2, II-3-i-a, II-3-i-b, II-3-ii-a, and II-3-ii-b as applicable, are described below. Any of the
variables can be any moiety as described in the embodiments below. In addition, the
combination of any moieties described for any of the variables, as applicable, with any moieties
described for any of the remaining variables, is also contemplated.

[0356] Without wishing to be limited by this statement, while various options for variables are
described herein, it is understood that the present disclosure intends to encompass operable
embodiments having combinations of the options. The disclosure may be interpreted as
excluding the non-operable embodiments caused by certain combinations of the options.
[0357] When a range of values is listed, each discrete value and sub-range within the range are
also contemplated. For example, “Ci alkyl” is intended to encompass, C1, C2, C3, Cs, Cs, Cs,

Ci-6, Cis, Cis, Ci3, Ci2, Cas6, Cass, Cas, Co3, Cas6, Cas, C34, Cass, Caos, and Csg alkyl.
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Compound
No.

Structure

Chemical Name

Bl

0H

HO OH

(2((56,85, L0aR)-3-acetyl-8-(((S)-3-amino- 1-(2-chloro-
33(S)-3-(2S 4R)-1-(5)-3-cyclopropyl-,T-dimethyl-
7 8-dihydro-4H,0H-{1,2,3Jtrazolo[3, ]| | 4 oxazepine-
§-carbonyl)-4-hydroxypyrrolidine-2-carboxamido)-3-(4-
(d-methylthiazol-5-
ylphenyl)propanamidojpenty)phenoxy -3-oxopentan-2-
yl)carbamoyl)-6-oxodecahydropyrrolo[1,2-
a3 ]diazocin-3-yl)earbamoyl - H-indole-3-
carbonylJphosphonic acid

B

(2-(((35.6S,10aS)-3-(((S)-5-amino- 1-(2-chloro-3-(3-(S)-
(25 AR)- 14(S)-3-cyclopropyl-7,7-dimethyl- T -
dihydro-4H,0H-{1,2,3Jtriazolo[3,1-¢]| | 4Joxazepine-§-
carbonyl}-4-hydroxypymolidine- -carboxamido)-3-4-(4-
methylthiazol-3-
yL)phenyl)propanamido)pentyl)phenoxy)-3-oxopentan-2-
ylearbamoyl)-3-oxodecahydropyrrolo[ |, -aJazocin--
ylcarbamoyl)- 1H-indole-5-carbonyl)phosphonic acid

B3

(2((55,85, L0aR)-3-acetyl-8-(((S)-3-amino- 1-(2-chloro-
3-(3-(5)-8-((25,4R)-4-hydroxy-2-(((S)- 1-(4-(4-
methylthiazol-3-y!)phenyl)ethyllearbamoyl)pyrrolidine-
I-carbonyl)-7,7-dimethyl-7,§-dihydro-4H 0H-
[1.23]triazolof3,1-][1 4]oxazepin-3-
yl)propyliphenoxy)-3-oxopentan-2-yljcarbamoyl-6-
oxodecahydropyrrolo{ 1, 2-a][1,3]diazocin-3-
yl)carbamoyl)-1H-indole-3-carbonylphosphonic acid

%
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Compound
No.

Structure

Chemical Name

B4

0 NHZ
0 e
Me0 NH
HO 0 NH v}

(2+(((55,85,10aR)-3-acetyl-8:(((S)-3-amino- - 2-chloro-
3+(3+{(S)-3-cyclopropyl-8-((2S AR }-4-hydroxy-2-(((S)- 1
(4(d-methylthiazol-5-
yl)phenyljethyl)carbamoylpyrrolidine- 1-carbonyl)-7,-
dimethyl-7,8-dihydro-4H-{ 1,2, 3Jriazolo.5-

a][ 1 4]diazepin-3(6H)-y1)-3-oxopentylphenoxy -3-
oxopentan-2-yljearbamoyl)-6-oxodecahydropyrrolo[1,2-
a1, )diazocin-3-y!carbamoyl)- 1H-indole-3-
carbonyl)phosphonic acid

B3

/—N
S
AcN
i1 w
HO OH W H NH

bH

(2(((55,85,10aR)-3-acetyl-8-((($)-1-(3-(-((S)-3-
((25 4R)-1-((5)-3-acetyl-3-cycloptopyl-,T-dimethyl-
50,18 tetrahydro-4H-[1,2, 3Jriazolo[1,5-

a][ 4]diazepine-§-carbonyl)-4-hydroxypyrrolidine-2-
carboxamido)-3-(4-{4-methylthiazol-3-
yljpheny!)propanamido)penty]-2-chlorophenoxy)-5-
amino-3-oxopentan-2-yl)carbamoyl-6-
oxodecahydropyrrolo{1,2-a][1.3]diazocin-3-
yl)earbamoyl)- 1H-indole-3-carbonylphosphonic acid

B6

(2:((3S85,10aR)-3-acetyl-8(S)-1-(3-(3-((S)-3-
((254R)-1{(S)-S-acetyl-3,, T-rimethyl-5,6,7 8-
(etrahydro-4H-( 1,2, 3)triazolo[ |3-a][ | 4]iazepine-8-
carbonyl)-4-hydroxypyrrolidine-2-carboxamido)-3-(4-(4-
methylthiazol-3-y1)phenylpropanamidojpentyl)-2-
chlorophenoxy)-3-amino-3-oxopentan-2-yljcarbamoyl)-
6-oxodecahydropyrrolo{1,-a][1,3]diazocin-3-
yljearbamoy!)-1H-ndole-3-carbonyl phosphonic zcid
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Compound
No.

Structure

Chemical Name

B7

((2-(((5S.85.10aR)-3-acetyl-8-(((S)-5-amino- 1-(2-chloro-
33(S)-3-(2S AR 1-(5)-3-cyclopropyl-7,T-dimethyl-
78-dihydro-4H,6H-{1,2,3Jtiazolo[3, -] 1 4 |oxazepine-
§-carbonyl)-4-hydroxypyrrolidine-2-carboxamido)-3-(4-
(4-methylthiazol-5-
yl)phenyljpropanamidojpentyl)phenoxy -5-oxapentan-2-
ylcarbamoyl)-6-oxodecahydropyrrolof1,2-
a][1,5]diazocin-3-yl)carbamoyl)benzo[b]thiophen-3-
yl)difluoromethylphosphonic acid

BS

(2((55,85, 10aR)-3-acetyl-8-(((S)-3-anino-1-(2-chloro-
3(5((S)-3-(2S 4R)-1-(S)-3-cyclopropyl-7,T-dimethyl-
7.8-dihydro-4H,6H-{1.2,3]trazolo[3, 1-c][1 4Joxazepine-
§-carbonyl)-4-hydroxypyrrolidine-2-carbosamido)-3-(4-
(24-dimethylthiazol-3-
ylphenyl)propanamidojpentyl)phenoxy -3-oxopentan-2-
yl)earbamoy!)-6-oxodecahydropyrrolof 2
a1, ]diazocin-3-yl)earbamoyl - H-indole-3-
carbonylphosphonic acid

BY

((2(((55,86.10aR)-3-acetyl-8-(((S)-5-amino- 1-(2-chloro-
3-(3H((S ]34 (2SAR)- 1-((S)-3-cyclopropyl-7,T-dimethyl-
78-dihydro-4H,6H-[1.,2,3|triazolo[3, 1] | 4]oxazepine-
§-carbonyl}-4-hydroxypyrrolidine-2-carboxamido)- 3-4-
(24-imethylthiazol-3-
yl)phenyljpropanamidojpentyl)phenoxy -5-oxopentan-2-
Yl)earbamoy!)-6-oxodecahydropyrrolof [,
a][1,5]diazocin-3-yl)carbamoyl)benzo[b]thiophen-3-
yl)diflworomethyljphosphonic acid
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Compound
No.

Structure

Chemical Name

Bl

(2((55,85, 10aR)-3-acetyl-8-(((S)-3-amino- 1-(2-chloro-
3+(5-((5)-8-{(2S AR )-4-hydroxy-2-(((S)-1-{4-(4-
methylthiazol-3-y)phenyljethyl)carbamoyl)pyrrolidine-
I-carbonyl)-7,T-dimethyl-3,6,7 8-tetrahydro-4H-
cyclohepta{d]isoxazole-3-carboxamido)pentyl)phenoxy)-
S-oxopentan-2-yl)carbamoyl}-6-
oxodecahydropyrrolo[ ,2-a) 1.5)diazocin-5-
ylearbamoyl)-1H-indole-S-carbonyl)phosphonic acid

Bil

(2((55,85, 10aR)-3-acetyl-8-{((S)-3-amino- 1-(2-chloro-
3+(5-{(R)-8-{(2S 4R )-4-hydroxy-2-(((S)-1-(4-(4-
methylthiazol-3-y)phenylethylcarbamoylpyrrolidine-
I-carbonyl)-,7-dimethyl-3,6,7 8-4etrahydro-4F-
cycloheptaldJisoxazole-3-carboxamidojpentyl phenoxy)-
S-oxopentan-2-yl)carbamoyl}6-
oxodecahydropyrrolo[ ,2-a) 1,3)diazocin-5-
ylcarbamoyl)-1H-indole-S-carbonyl)phosphonic acid

B12

(2:(((55,85, 10aR)-3-acetyl-8:(((S)-3-amino- |- 2-chloro-
3(3((S)-3-((2S AR)-1-((S)-3-cyclopropyl-3,7,-
trimethyl-5.6,78-tetrahydro-4H-{1,2,3 riazolo[ L 3-
a][1 4]diazepine-8-carbonyl)-4-hydroxypyrrolidine--
carboxamido)-3-(4-{4-methylthiazol-3-
ylphenyl)propanamidojpentyl)phenoxy}-3-oxopentan-2-
yl)carbamoyl)-6-oxodecahydropyrrolof 12
][ 1, )diazocin-3-ycarbamoyl)- 1H-indole-3-
carbonylJphosphonic acid
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Compound
No.

Structure

Chemical Name

BI3

(2((3S.85,10aR - 3-acetyl-8:(((S)- 1-(3-(3-((S)-3-
((2S 4R)-1-(5)-b-acetyl-3.8, 8-trimethyl-4,3,6,7.8.9-
hexahydro-{1,2,3]riazolo[1,3-a][ 15 )diazocine-9-
carbonyl)-4-hydroxypyrrolidine- -carboxamido)-3-(4-(4-
methylthiazol-3-y!)phenyl)propanamido)pentyl)-2-
chlorophenoxy )-3-amino-3-oxopentan-2-yl)carbamoyl -
6-oxodecahydropyrrolo[ 1 2-a][ 1. )diazocin-3-
yljearbamoy!)- H-indole-3-carbonylphosphonic zcid

Bl

((24((35.85.10aS)-3-((5)-5-amino- [-(2-chloro-3-{3-
((S)-3-(25 4R)-1-((S)-3-cyclopropyl-7,-dimethyl-7.§-
dihydro-4H,6H-[1.2,3Jiazolo[3,1-c][1 4oxazepine-8-
carbonyl)-4-hydroxypyrrolidine--carboxamido)-3-4-(4-
methylthiazol-3-
ylphenyl)propanamido)penty)phenoxy -3-oxopentan-2-
Ylicarbamoyl)-S-oxodecahydropyrrolo[1,-aJazocin--
yl)carbamoyl)benzo[bthiophen-3-
yl)diflworomethy!jphosphonic acid

BIS

(2((55,88, 10aR)-3-acetyl-8-(((S)-3-amino- 1-(2-chloro-
33((S)-3-(2S 4R)-1-(S)-3-cyclopropyl-7,T-dimethyl-
78-dihydvo-4HL.6H-{1,2,3Jtriazolof3, ][ | 4Joxazepine-
§-carbonyl}-4-hydroxypyrrolidine-2-carboxamido)-3-4-
(24-dimethyloxazol-3-
ylphenyl)propanamido)pentyl)phenoxy -5-oxopentan-2-
Yl)carbamoy!)-6-oxodecahydropyrrolof 2
a][ 1 3]diazocin-3-yl)carbamoyl}- 1H-indole-3-
carbonyl)phosphonic acid
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Compound

Chemical Name

(2:((5S.85,10R )-8:(((S)-5-amino- 1-{(4-
(ethylsulfony!)benzyl)amino)- 1, >-dioxopentan-2-

ylcarbamoyl)-3-{6-((S)-3-( 2R AS)-1-(S)-3-cyclopropyl-

1,7-dimethyl-78-dihydro-4H,0H| 12,3 triazolo[ 3, 1
1 AJoxazepine-8-carbonyl-4-hydroxypyrolidine- 2
carboxamido)-3-{4-{4-methylthiazol-3-
ylphenyl)propanamido hexanoyl}-6-
oxodecahydropyrrolo{1,2-a][1,3)diazocin-3-
yl)carbamoyl - [ H-indole-3-carbonyl phosphonic acid

\o Structure
iy
NH 0¢
B16
}((\o
0 W 0
B ﬁ
W}o i
HO O
B17
o

I\’I 0H

(2-(((55,88, 10aR)-3-acetyl-8:{((S)-3-amino- - 2-chloro-
3(3-(14(R)-2-((2S AR)- 1-{(S)-3-cyclopropyl-,7-
dimethyl-7§-dihydro-4H,6H-[1,2,3]mazolo[3, -

¢! AJoxazepine-8-carbonyl)-4-hydroxypyrrolidine- 2

carboxamido)-2-(4-(4-methylthiazol-3-yl)phenylethyl

[H-1,2.3-riazol-4-ylpropyl)phenoxy -5-oxopentan-2-
Yl)carbamoyl)-6-oxodecahydropyrrolo] 1.2
a][ 1, 3]diazocin-3-yl)carbamoyl)- 1H-indole-3-
carbonylphosphonic acid

0
Me Meo

i

j O
N

0 NH2
0 N
H0 jul
BIS W

(2:(((55,85, 10aR)-3-acetyl-8:(((S)-3-amino- |- 2-chloro-
3-{AH((S 3 (2S AR)-14((S)-3-cyclopropyl-7,T-dimethyl-
7 8-diydro-4H,0H-{ 1,2, trizzolo]S, 1-c][ 1 4oxazepine-
§-carbonyl)-4-hydroxypyrrolidine-2-carboxamido)-3-(4-
(4-methylihiazol-5-
yl)phenyl)propanamidojbutyl)phenoxy)-3-oxopentan-2-
yl)carbamoyl)-6-oxodecahydropyrrolof 12
al[1,3)dizzocin-3-yljcarbamoyl)- [H-indole-5-
carbonyl)phosphonic acid
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Compound
No.

Structure

Chemical Name

B1Y

(2+(((55,85,10aR)-3-acetyl-8:(((S)-3-amino- - 2-chloro-
3H(3-((5)-84(2S AR)-4-hydroxy-2-(((R)--hydroxy- 1-(4-
(4-methylthiazol-5-
yl)phenyljethyl)carbamoylpyrrolidine- 1-carbonyl)-7,-
dimethyl-7§-dihydro-4H,6H-[1,2,3]tniazolo[3, -
¢! 4Joxazepin-3-yl)propyljphenoxy)-3-oxopentan-2-
ylcarbamoyl)-6-oxodecahydropyrrolof1,2-
a1, )diazocin-3-y!carbamoyl)- 1H-indole-3-
carbonyl)phosphonic acid

B

(2((55,85, 10aR)-3-acetyl-8-(((S)-3-anino-1-(2-chloro-
3+(3-{(S)-8-{(25 4R )}-4-hydroxy-2-(((R)-1-(4-(4-
methylthiazol-5-yl)phenyl)-2-
morpholinoethyl)carbamoylpyrrolidine- |-carbonyl)-7,7-
dimethyl-7 8-dihydro-4H,6H-[1,2,3]triazolo[$, 1
c|[1 4Joxazepin-3-ylpropylphenoxy)-3-oxopentan-2-
yl)earbamoy!)-6-oxodecahydropyrrolof 2
a1, ]diazocin-3-yl)earbamoyl - H-indole-3-
carbonylphosphonic acid

B

(2((55.85, 10aR }-3-acetyl-8-((( S -5-amino-1-(2-chloro-
3-(3-{(R)-8-{(2S AR -4-hydroxy-2-(((S - 1-4-(4-
methylthiazol-3-y!)phenyl)ethyllearbamoyl)pyrrolidine-
[-carbony])-7,T-dimethyl-5,6,7.8-tetrahydro-4F-
cycloheptaldfisoxazole-3-carboxamido pentylphenoxy)
S-oxopentan-2-yl)carbamoyl}-6-
oxodecahydropyrrolo{1,2-][1,3]diazocin-3-
ylcarbamoyl)-1H-indole-5-carbonyl)phosphonic acid
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Compound

\o Structure

Chemical Name

)OLN Oz ‘C:d\/fﬁ 0 g
y
B2 ! Q%N 0

((2-(((5S.85.10aR)-3-acetyl-8-(((S)-5-amino- 1-(2-chloro-
3H(O-{(R)-8-((254R)-4-hydroxy-2-((S)-1-(4-(4-
methylthiazol-3-yl)phenylethyllcarbamoyl pyrolidine-
I-carbonyl)-7,T-dimethyl-5,6,7 8-tetrahydro-4H-
cyclohepta/dJisoxazole-3-carboxamidojpentylphenoxy)-
S-oxopentan-2-yl)carbamoyl}-6-
oxodecahydropyrrolof1,2-a](1.5]diazocin-3-
yl)carbamoyl)benzo[bthiophen-3-
yl)difluoromethylphosphonic acid

B2

(2((55,85, 10aR)-3-acetyl-8-(((S)-3-anino-1-(2-chloro-
3(5-((S)-3-(2S 4R )-4-hydroxy- [-((R)-3,7,-rimethyl-
50,7 8{etrahydro-4H-cycloheptafd]isoxazole-§-
carbonyl)pyrrolidine-2-carboxamido)-3-4-(4-
methylthiazol-3-
ylphenyl)propanamidojpentyl)phenoxy -3-oxopentan-2-
yl)earbamoy!)-6-oxodecahydropyrrolof 2
a1, ]diazocin-3-yl)earbamoyl - H-indole-3-
carbonylphosphonic acid

)LN/_\XL ¢
N
B oh M

0
=

NH

0 H
HO\'P" 04
HO

(2((55,85,10aR)-3-acetyl-8-{((S)-S-amino- 1-(2-chloro-
FO-(HR)-2-((2S 4R)-1-(R)-3-cyclopropyl-7,7-
dimethyl-5.,6,7,8-tetrahydro-4H-cyclohepta/dlisoxazole-
§-carbonyl}-4-hydroxypyrrolidine-2-carboxamido)- 2-(4-
(4-methylthiazol-5-yT)phenyl)ethyl)- 1H-1,2.3-triazol-4-
yl)propyl)phenoxy)-S-oxopentan-2-yljcarbamoyl-6-
oxodecahydropyrrolo[ ,2-a](1,3)diazocin-5-
yljearbamoy!)-1H-ndole-3-carbonyl phosphonic zcid
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Compound
No.

Structure

Chemical Name

B2

(2:(((55,85, 10aR)-3-acetyl-8:(((S)-3-amino- |- 2-chloro-
3H(5-{(R) 728 AR)-4-hydroxy-2((S)-1-(4-(4-
methylthiazol-3-yl)phenylethylcarbamoyl pymolidine-
[-carbonyl)-6,0-dimethyl-4.5.6.7-
{etrahydrobenzo{dlisoxazole-3-
carboxamido)pentyl)phenoxy )-3-oxopentan-2-
yl)carbamoyl)-6-oxodecahydropyrrolo] 12
al[1,3)dizzocin-3-yljcarbamoyl)- [H-indole-5-
carbonyl)phosphonic acid

B26

(24((35,68,10aS)-3-4((5)-3-amino-1-(2-chloro-3-(3-((R)-
8-((2S AR }-4-hydroxy-2-{((S)-1-(4-(4-methylthiazol-3-
yl)phenyljethyl)carbamoyl)pyrrolidine-1-carbonyl)-7,7-
dimethyl-3,6,7 8-tetrahydro-4H-cycloheptald]isoxazole-
3-carboxamidojpentyl)phenoxy -3-oxopentan-2-
Yljcarbamoyl)-5-oxodecahydropyrrolo[ 1, 2-aJazocin-6-
yljearbamoyl)-1H-indole-3-carbonyl)phosphonic acid

B2

(2-(((3S.68,10aS)-3-((5)-3-amino-1-(2-chloro-3-(3-{(S)
325 AR)-4-hydroxy-1-(R)-3,7, T-rimethyl-5.6,7.8-
tefrahydro-4H-cycloheptaldlisoxazole-8-
carbonyl)pyrrolidine-2-carboxamido)-3-(4-(4-
methylthiazol-3-
ylphenyl)propanamidojpentyl)phenoxy -3-oxopentan-2-
yljcarbamoyl)-3-oxodecahydropyrrolof 1,2-fazocin-6-
yl)carbamoyl)-1H-indole-3-carbonylphosphonic acid
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Compound
No.

Structure

Chemical Name

B28

\S
=
0/
N}«
N |
HOO NH

(2+(((55,85,10aR)-3-acetyl-8:(((S)-3-amino- - 2-chloro-
HO(S)-H(2S AR)-1-((R)-3-cyclopropyl-7,7-dimethy -
50,7 &4etrahydro-4H-cycloheptaldlisoxazole-8-
carbonyl)-4-hydroxypyrrolidine- -carboxamido)-3-(4-(4-
methylthiazol-3-
yl)phenyljpropanamidojpentyl)phenoxy -5-oxapentan-2-
ylcarbamoyl)-6-oxodecahydropyrrolof1,2-
a1, )diazocin-3-y!carbamoyl)- 1H-indole-3-
carbonyl)phosphonic acid

BY

o, O AM

?E"”M y

Ho'd \

(2((55,85, 10aR)-2-acetyl-8-(((S)-3-anino-1-(2-chloro-
3+(3-{(R)-8((25.4R)-4-hydroxy-2-((S)-1-(4-(4-
methylthiazol-3-y!)phenyl)ethyl)carbamoyl)pyrrolidine-
I-carbonyl)-7,7-dimethyl-7.8-dihydro-4H,6H-
[1,2.3triazolo[3,1-<|{ 1 4]oxazepin-3-

1 )propyl)phenoxy -3-oxopentan-2-yl carbamoyl)-6-
oxodecahydropyrrolo{1,2-a][1 4]diazocin-3-
yl)earbamoyl)-1H-indole-3-carbonyl)phosphonic acid

B3

0y NH2

(2((45,75.9aR - 2-acetyl-T-(((S)-5-amino-1-{2-chloro- 3
(3-((R)-8-((25 AR }-4-hydroxy-2-{((S)- 1-{4-4-
methylthiazol-3-yl phenyljethylcarbamoylpymolicine-
1-carbonyl)-7,7-dimethyl-7.8-dihydro-4H 0H-
[1,2.3]rlazolof3,1-c] | 4]oxazepin-3-
yl)propyl)phenoxy)-3-oxopentan-2-yl carbamoyl)-3-
oxooctahydro-1H-pyrrolo[1,2-a[ . 4]diazepin-4-
ylearbamoyl)-1H-indole-3-carbonyl)phosphonc acid
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[0358] The compounds or conjugates of the present disclosure may possess advantageous
characteristics, as compared to known compounds or conjugates, such as known VHL-binding
agents or known degraders comprising such VHL-binding agents. For example, the
compounds or conjugates of the present disclosure may display more potent VHL-binding
activity or more potent degradation activity against certain proteins (e.g., STAT3), more
favorable pharmacokinetic properties (e.g., as measured by Cmax, Tmax, and/or AUC), and/or
less interaction with other cellular targets (e.g., hepatic cellular transporter such as OATP1B1)
and accordingly improved safety (e.g., drug-drug interaction). These beneficial properties of
the compounds or conjugates of the present disclosure can be measured according to methods
commonly available in the art, such as methods exemplified herein.

[0359] Due to the existence of double bonds, the compounds of the present disclosure may be
in cis or trans, or Z or E, configuration. It is understood that although one configuration may
be depicted in the structure of the compounds or formulae of the present disclosure, the present
disclosure also encompasses the other configuration. For example, the compounds or formulae
of the present disclosure may be depicted in cis or trans, or Z or E, configuration.

[0360] In one embodiment, a compound of the present disclosure (e.g., a compound of any of
the formulae or any individual compounds disclosed herein) is a pharmaceutically acceptable
salt. In another embodiment, a compound of the present disclosure (e.g., a compound of any
of the formulae or any individual compounds disclosed herein) is a solvate. In another
embodiment, a compound of the present disclosure (e.g., a compound of any of the formulae
or any individual compounds disclosed herein) is a hydrate.

Pharmaceutically acceptable salts

[0361] In certain embodiments, the compounds disclosed herein exist as their pharmaceutically
acceptable salts. In certain embodiments, the methods disclosed herein include methods of
treating diseases by administering such pharmaceutically acceptable salts. In certain
embodiments, the methods disclosed herein include methods of treating diseases by
administering such pharmaceutically acceptable salts as pharmaceutical compositions.

[0362] In certain embodiments, the compounds described herein possess acidic or basic groups
and therefor react with any of a number of inorganic or organic bases, and inorganic and
organic acids, to form a pharmaceutically acceptable salt. In certain embodiments, these salts
are prepared in situ during the final isolation and purification of the compounds disclosed
herein, or by separately reacting a purified compound in its free form with a suitable acid or

base, and isolating the salt thus formed.
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[0363] Examples of pharmaceutically acceptable salts include those salts prepared by reaction
of the compounds described herein with a mineral, organic acid, or inorganic base, such salts
including acetate, acrylate, adipate, alginate, aspartate, benzoate, benzenesulfonate, bisulfate,
bisulfite, bromide, butyrate, butyn-1,4-dioate, camphorate, camphorsulfonate, caproate,
caprylate, chlorobenzoate, chloride, citrate, cyclopentanepropionate, decanoate, digluconate,
dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethanesulfonate, formate, fumarate,
glucoheptanoate, glycerophosphate, glycolate, hemisulfate, heptanoate, hexanoate, hexyne-
1,6-dioate, hydroxybenzoate, y-hydroxybutyrate, hydrochloride, hydrobromide, hydroiodide,
2-hydroxyethanesulfonate, iodide, isobutyrate, lactate, maleate, malonate, methanesulfonate,
mandelate  metaphosphate, = methanesulfonate, = methoxybenzoate, = methylbenzoate,
monohydrogenphosphate, 1-napthalenesulfonate, 2-napthalenesulfonate, nicotinate, nitrate,
palmoate, pectinate, persulfate, 3-phenylpropionate, phosphate, picrate, pivalate, propionate,
pyrosulfate, pyrophosphate, propiolate, phthalate, phenylacetate, phenylbutyrate,
propanesulfonate, salicylate, succinate, sulfate, sulfite, succinate, suberate, sebacate, sulfonate,
tartrate, thiocyanate, tosylateundeconate, and xylenesulfonate.

[0364] Further, the compounds described herein can be prepared as pharmaceutically
acceptable salts formed by reacting the free base form of the compound with a pharmaceutically
acceptable inorganic or organic acid, including, but not limited to, inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid metaphosphoric
acid, and the like; and organic acids such as acetic acid, propionic acid, hexanoic acid,
cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic acid, succinic acid,
malic acid, maleic acid, fumaric acid, p-toluenesulfonic acid, tartaric acid, trifluoroacetic acid,
citric acid, benzoic acid, 3-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid,
arylsulfonic acid, methanesulfonic acid, ethanesulfonic acid, 1,2-ethanedisulfonic acid, 2-
hydroxyethanesulfonic acid, benzenesulfonic acid, 2-naphthalenesulfonic acid, 4-
methylbicyclo-[2.2.2]oct-2-ene-1-carboxylic acid, glucoheptonic acid, 4,4’-methylenebis-(3-
hydroxy-2-ene-1-carboxylic acid), 3-phenylpropionic acid, trimethylacetic acid, tertiary
butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic acid,
salicylic acid, stearic acid, and muconic acid.

[0365] In certain embodiments, those compounds described herein which comprise a free acid
group react with a suitable base, such as the hydroxide, carbonate, bicarbonate, or sulfate of a
pharmaceutically acceptable metal cation, with ammonia, or with a pharmaceutically
acceptable organic primary, secondary, tertiary, or quaternary amine. Representative salts

include the alkali or alkaline earth salts, like lithium, sodium, potassium, calcium, and
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magnesium, and aluminum salts and the like. Illustrative examples of bases include sodium
hydroxide, potassium hydroxide, choline hydroxide, sodium carbonate, N*(C)-4 alkyl)s, and the
like.

[0366] Representative organic amines useful for the formation of base addition salts include
ethylamine, diethylamine, ethylenediamine, ethanolamine, diethanolamine, piperazine, and the
like. It should be understood that the compounds described herein also include the
quaternization of any basic nitrogen-containing groups they contain. In certain embodiments,
water or oil-soluble or dispersible products are obtained by such quaternization.

Solvates

[0367] “Solvate” refers to forms of the compound that are associated with a solvent or water
(also referred to as “hydrate”), usually by a solvolysis reaction. This physical association
includes hydrogen bonding. Conventional solvents include water, ethanol, acetic acid and the
like. The compounds of the disclosure may be prepared e.g., in crystalline form and may be
solvated or hydrated. Suitable solvates include pharmaceutically acceptable solvates, such as
hydrates, and further include both stoichiometric solvates and non-stoichiometric solvates. In
certain instances, the solvate will be capable of isolation, for example when one or more solvent
molecules are incorporated in the crystal lattice of the crystalline solid. “Solvate” encompasses
both solution-phase and isolable solvates. Representative solvates include hydrates, ethanolates
and methanolates.

[0368] Those skilled in the art of organic chemistry will appreciate that many organic
compounds can form complexes with solvents in which they are reacted or from which they
are precipitated or crystallized. These complexes are known as “solvates”. For example, a
complex with water is known as a “hydrate”. Solvates are within the scope of the disclosure.
[0369] It will also be appreciated by those skilled in organic chemistry that many organic
compounds can exist in more than one crystalline form. For example, crystalline form may
vary from solvate to solvate. Thus, all crystalline forms or the pharmaceutically acceptable
solvates thereof are contemplated and are within the scope of the present disclosure.

[0370] In certain embodiments, the compounds described herein exist as solvates. The present
disclosure provides for methods of treating diseases by administering such solvates. The
present disclosure further provides for methods of treating diseases by administering such
solvates as pharmaceutical compositions.

[0371] Solvates contain either stoichiometric or non-stoichiometric amounts of a solvent, such
as water, ethanol, and the like. Hydrates are formed when the solvent is water, or alcoholates

are formed when the solvent is alcohol. Solvates of the compounds described herein can be
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conveniently prepared or formed during the processes described herein. In addition, the
compounds provided herein can exist in unsolvated as well as solvated forms. In general, the
solvated forms are considered equivalent to the unsolvated forms for the purposes of the
compounds and methods provided herein.

Isomers (stereoisomers, geometric isomer, tautomer, etc.)

[0372] 1t is also to be understood that compounds that have the same molecular formula but
differ in the nature or sequence of bonding of their atoms or the arrangement of their atoms in
space are termed “isomers.” Isomers that differ in the arrangement of their atoms in space are
termed “‘stereoisomers.”

[0373] Stereoisomers that are not mirror images of one another are termed “diastereomers’ and
those that are non-superimposable mirror images of each other are termed “enantiomers.”
When a compound has an asymmetric center, for example, it is bonded to four different groups,
a pair of enantiomers is possible. An enantiomer can be characterized by the absolute
configuration of its asymmetric center and is described by the R - and S - sequencing rules of
Cahn and Prelog, or by the manner in which the molecule rotates the plane of polarized light
and designated as dextrorotatory or levorotatory (i.e., as (+)- or (-)- isomers respectively). A
chiral compound can exist as either individual enantiomer or as a mixture thereof. A mixture
containing equal proportions of the enantiomers is termed a “racemic mixture”.

[0374] As used herein a pure enantiomeric compound is substantially free from other
enantiomers or stereoisomers of the compound (i.e., in enantiomeric excess). In other words,
an “S” form of the compound is substantially free from the “R” form of the compound and is,
thus, in enantiomeric excess of the “R” form. The term “enantiomerically pure” or “pure
enantiomer” denotes that the compound comprises more than 95% by weight, more than 96%
by weight, more than 97% by weight, more than 98% by weight, more than 98.5% by weight,
more than 99% by weight, more than 99.2% by weight, more than 99.5% by weight, more than
99.6% by weight, more than 99.7% by weight, more than 99.8% by weight or more than 99.9%
by weight, of the enantiomer. In certain embodiments, the weights are based upon total weight
of all enantiomers or stereoisomers of the compound.

[0375] As used herein and unless otherwise indicated, the term “enantiomerically pure (R)-
compound” refers to at least about 95% by weight (R)-compound and at most about 5% by
weight (S)-compound, at least about 99% by weight (R)-compound and at most about 1% by
weight (S)-compound, or at least about 99.9 % by weight (R)-compound and at most about
0.1% by weight (S)-compound. In certain embodiments, the weights are based upon total

weight of compound.
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[0376] As used herein and unless otherwise indicated, the term “enantiomerically pure (S)-
compound” refers to at least about 95% by weight (S)-compound and at most about 5% by
weight (R)-compound, at least about 99% by weight (S)-compound and at most about 1% by
weight (R)-compound or at least about 99.9% by weight (S)-compound and at most about 0.1%
by weight (R)-compound. In certain embodiments, the weights are based upon total weight of
compound.

[0377] In the compositions provided herein, an enantiomerically pure compound or a
pharmaceutically acceptable salt, solvate, hydrate or prodrug thereof can be present with other
active or inactive ingredients. For example, a pharmaceutical composition comprising
enantiomerically pure (R)-compound can comprise, for example, about 90% excipient and
about 10% enantiomerically pure (R)-compound. In certain embodiments, the enantiomerically
pure (R)-compound in such compositions can, for example, comprise, at least about 95% by
weight (R)-compound and at most about 5% by weight (S)-compound, by total weight of the
compound. For example, a pharmaceutical composition comprising enantiomerically pure (S)-
compound can comprise, for example, about 90% excipient and about 10% enantiomerically
pure (S)-compound. In certain embodiments, the enantiomerically pure (S)-compound in such
compositions can, for example, comprise, at least about 95% by weight (S)-compound and at
most about 5% by weight (R)-compound, by total weight of the compound. In certain
embodiments, the active ingredient can be formulated with little or no excipient or carrier.
[0378] Unless indicated otherwise, the description or naming of a particular compound in the
specification and claims is intended to include both individual enantiomers and mixtures,
racemic or otherwise, thereof. The methods for the determination of stereochemistry and the
separation of stereoisomers are well-known in the art.

[0379] In certain embodiments, the compounds described herein exist as geometric isomers.
In certain embodiments, the compounds described herein possess one or more double bonds.
The compounds disclosed herein include all cis, trans, syn, anti, entgegen (E), and zusammen
(Z) isomers as well as the corresponding mixtures thereof. All geometric forms of the
compounds disclosed herein are contemplated and are within the scope of the disclosure.
[0380] In certain embodiments, the compounds disclosed herein possess one or more chiral
centers and each center exists in the R configuration or S configuration. The compounds
disclosed herein include all diastereomeric, enantiomeric, and epimeric forms as well as the
corresponding mixtures thereof. All diastereomeric, enantiomeric, and epimeric forms of the

compounds disclosed herein are contemplated and are within the scope of the disclosure.
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[0381] In additional embodiments of the compounds and methods provided herein, mixtures
of enantiomers and/or diastereoisomers, resulting from a single preparative step, combination,
or interconversion are useful for the applications described herein. In certain embodiments, the
compounds described herein are prepared as their individual stereoisomers by reacting a
racemic mixture of the compound with an optically active resolving agent to form a pair of
diastereoisomeric compounds, separating the diastereomers, and recovering the optically pure
enantiomers. In certain embodiments, dissociable complexes are preferred. In certain
embodiments, the diastereomers have distinct physical properties (e.g., melting points, boiling
points, solubilities, reactivity, etc.) and are separated by taking advantage of these
dissimilarities. In certain embodiments, the diastereomers are separated by chiral
chromatography, or preferably, by separation/resolution techniques based upon differences in
solubility. In certain embodiments, the optically pure enantiomer is then recovered, along with
the resolving agent.

Tautomers

[0382] In certain embodiments, compounds described herein exist as tautomers. The
compounds described herein include all possible tautomers within the formulas described
herein.

[0383] Tautomers are compounds that are interconvertible by migration of a hydrogen atom,
accompanied by a switch of a single bond and an adjacent double bond. In bonding
arrangements where tautomerization is possible, a chemical equilibrium of the tautomers will
exist. For example, enols and ketones are tautomers because they are rapidly interconverted by
treatment with either acid or base. Another example of tautomerism is the aci- and nitro-forms
of phenylnitromethane, that are likewise formed by treatment with acid or base. Tautomeric
forms may be relevant to the attainment of the optimal chemical reactivity and biological
activity of a compound of interest. All tautomeric forms of the compounds disclosed herein are
contemplated and are within the scope of the disclosure. The exact ratio of the tautomers

depends on several factors, including temperature, solvent, and pH.

Pharmaceutical Compositions

[0384] In certain embodiments, the compound or conjugate described herein is administered
as a pure chemical. In certain embodiments, the compound or conjugate described herein is
combined with one or more pharmaceutically suitable or acceptable carriers (also referred to
herein as one or more pharmaceutically suitable (or acceptable) excipients, physiologically

suitable (or acceptable) excipients, or physiologically suitable (or acceptable) carriers) selected
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on the basis of a chosen route of administration and standard pharmaceutical practice as
described, for example, in Remington.: The Science and Practice of Pharmacy (Gennaro, 21%
Ed. Mack Pub. Co., Easton, PA (2005)).

[0385] Accordingly, the present disclosure provides pharmaceutical compositions comprising
a compound or conjugate described herein, or a pharmaceutically acceptable salt, solvate, or
stereoisomer thereof, and a pharmaceutically acceptable excipient.

[0386] In certain embodiments, the compound or conjugate provided herein is substantially
pure, in that it contains less than about 5%, less than about 1%, or less than about 0.1% of other
organic small molecules, such as unreacted intermediates or synthesis by-products that are
created, for example, in one or more of the steps of a synthesis method.

[0387] Pharmaceutical compositions are administered in a manner appropriate to the disease
to be treated (or prevented). An appropriate dose and a suitable duration and frequency of
administration will be determined by such factors as the condition of the patient, the type and
severity of the patient's disease, the particular form of the active ingredient, and the method of
administration. In general, an appropriate dose and treatment regimen provides the
composition(s) in an amount sufficient to provide therapeutic and/or prophylactic benefit (e.g.,
an improved clinical outcome, such as more frequent complete or partial remissions, or longer
disease-free and/or overall survival, or a lessening of symptom severity. Optimal doses are
generally determined using experimental models and/or clinical trials. The optimal dose
depends upon the body mass, weight, or blood volume of the patient.

[0388] In certain embodiments, the pharmaceutical composition is formulated for oral, topical
(including buccal and sublingual), rectal, vaginal, transdermal, parenteral, intrapulmonary,
intradermal, intrathecal and epidural and intranasal administration. Parenteral administration
includes intramuscular, intravenous, intraarterial, intraperitoneal, or subcutaneous
administration. In certain embodiments, the pharmaceutical composition is formulated for
intravenous injection, oral administration, inhalation, nasal administration, topical
administration, or ophthalmic administration. In certain embodiments, the pharmaceutical
composition is formulated for oral administration. In certain embodiments, the pharmaceutical
composition is formulated for intravenous injection. In certain embodiments, the
pharmaceutical composition is formulated as a tablet, a pill, a capsule, a liquid, an inhalant, a
nasal spray solution, a suppository, a suspension, a gel, a colloid, a dispersion, a suspension, a
solution, an emulsion, an ointment, a lotion, an eye drop, or an ear drop. In certain

embodiments, the pharmaceutical composition is formulated as a tablet.
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Preparation and Characterization of the Compounds

[0389] The compounds of the present disclosure can be prepared in a number of ways well
known to those skilled in the art of organic synthesis. By way of example, the compounds of
the present disclosure can be synthesized using the methods described below, together with
synthetic methods known in the art of synthetic organic chemistry, or variations thereon as
appreciated by those skilled in the art. The compounds of the present disclosure (i.e., a
compound of the present application (e.g., a compound of any of the formulae or any individual
compounds disclosed herein)) can be synthesized by following the general synthetic scheme
below as well as the steps outlined in the examples, schemes, procedures, and/or synthesis
described herein (e.g., Examples).

[0390] Those skilled in the art will recognize if a stereocenter exists in the compounds of the
present dislosure (e.g., a compound of any of the formulae or any individual compounds
disclosed herein). Accordingly, the present disclosure includes both possible stereoisomers
(unless specified in the synthesis) and includes not only racemic compound but the individual
enantiomers and/or diastereomers as well. When a compound is desired as a single enantiomer
or diastereomer, it may be obtained by stereospecific synthesis or by resolution of the final
product or any convenient intermediate. Resolution of the final product, an intermediate, or a
starting material may be affected by any suitable method known in the art. See, for example,
"Stereochemistry of Organic Compounds" by E. L. Eliel, S. H. Wilen, and L. N. Mander
(Wiley-Interscience, 1994).

[0391] The compounds used in the reactions described herein are made according to organic
synthesis techniques known to those skilled in this art, starting from commercially available
chemicals and/or from compounds described in the chemical literature. “Commercially
available chemicals” are obtained from standard commercial sources including Acros Organics
(Pittsburgh, PA), Aldrich Chemical (Milwaukee, WI, including Sigma Chemical and Fluka)
(Pittsburgh, PA).

[0392] Suitable reference books and treatises that detail the synthesis of reactants useful in the
preparation of compounds described herein, or provide references to articles that describe the
preparation, include for example, “Synthetic Organic Chemistry”, John Wiley & Sons, Inc., New
York; S. R. Sandler et al., “Organic Functional Group Preparations,” 2nd Ed., Academic Press,
New York, 1983; H. O. House,“Advanced Organic Chemistry: Reactions, Mechanisms and
Structure”, 4th Ed., Wiley-Interscience, New York, 1992;and “Chemistry of Functional Groups”
John Wiley & Sons, in 73 volumes.
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[0393] Specific and analogous reactants are optionally identified through the indices of known
chemicals prepared by the Chemical Abstract Service of the American Chemical Society, which
are available in most public and university libraries, as well as through on-line. Chemicals that are
known but not commercially available in catalogs are optionally prepared by custom chemical
synthesis houses, where many of the standard chemical supply houses (e.g., those listed above)
provide custom synthesis services. A reference for the preparation and selection of pharmaceutical
salts of the compounds described herein is P. H. Stahl & C. G. Wermuth “Handbook of
Pharmaceutical Salts”, Verlag Helvetica Chimica Acta, Zurich, 2002.

Biological Assays

[0394] The biological activities of the compounds of the present disclosure can be assessed
with methods and assays known in the art.

[0395] For example, binding to VHL mayv be determined by fluorescence polarization (FP)
assay. In a typical FP assay, serial dilutions of test compounds, fluorescein-labeled tracer, and
VBC protein are added to each well. The final volume in the assay buffer (e.g., PBS pH 7.4 +
0.01%BGG + 0.01% Tween-20, 2 mM DTT) is, e.g., 100 pL. The final concentration of
fluorescein-labeled tracer and VBC protein is, e.g., 5 nM. The plate is mixed on a shaker for
certain period of time (e.g., 15 min) and is incubated at certain temperature (e.g., room
temperature) for certain period of time (e.g., 1 h) to reach equilibrium. The polarization values
in millipolarization (mP) units are measured at certain excitation wavelength (e.g., 485 nm)
and certain emission wavelength (e.g., 530 nm). All experimental data can be analyzed using
Prism 8.0 software (GraphPad Software). ICso values are determined by nonlinear regression
fitting of the competition curves. K; values of competitive inhibitors are obtained directly by
nonlinear regression fitting, based upon the KD values of the fluorescein-labeled tracer and

concentrations of the protein and probe in the competitive assays.

Methods of Use

[0396] In certain aspects, provided herein are methods of binding VHL E3 ubiquitin ligase
protein complex in a subject or biological sample comprising administering a compound
described herein to the subject or contacting the biological sample with a compound described
herein.

[0397] In certain aspects, provided herein are uses of a compound described herein in the
manufacture of a medicament for binding VHL E3 ubiquitin ligase protein complex in a subject

or biological sample.
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[0398] In certain aspects, provided herein are compounds described herein for use in binding
VHL E3 ubiquitin ligase protein complex in a subject or biological sample.

[0399] In certain aspects, provided herein are methods of degrading a protein in a subject or
biological sample comprising administering a compound or conjugate described herein to the
subject or contacting the biological sample with a compound described herein.

[0400] In certain aspects, provided herein are uses of a compound or conjugate described
herein in the manufacture of a medicament for degrading a protein in a subject or biological
sample.

[0401] In certain aspects, provided herein are compounds or conjugates described herein for
use in degrading a protein in a subject or biological sample.

[0402] In certain aspects, provided herein are methods of reducing a protein in a subject or
biological sample comprising administering a compound or conjugate described herein to the
subject or contacting the biological sample with a compound described herein.

[0403] In certain aspects, provided herein are uses of a compound or conjugate described
herein in the manufacture of a medicament for reducing a protein in a subject or biological
sample.

[0404] In certain aspects, provided herein are compounds or conjugates described herein for
use in reducing a protein in a subject or biological sample.

[0405] In certain embodiments, the protein is SMARCA2, SMARCA4, STAT3, STATS,
STAT6, KRAS G12C, KRAS G12D, SHP2, AR, ER, EGFR, WDRS5, KRAS G12V, or SOSI.
[0406] In certain aspects, provided herein are methods of treating or preventing a disease or
disorder a subject in need thereof, comprising administering to the subject a compound or
conjugate described herein.

[0407] In certain aspects, provided herein are uses of a compound or conjugate described
herein in the manufacture of a medicament for treating or preventing a disease or disorder in a
subject in need thereof.

[0408] In certain aspects, provided herein are compounds or conjugates described herein for
use in treating or preventing a disease or disorder in a subject in need thereof.

[0409] In certain embodiments, the disease or disorder is SMARCA2-, SMARCA4-, STAT3-
, STATS-, STAT6-, KRAS- G12C-, KRAS- G12D-, SHP2-, AR-, ER-, EGFR-, WDR5-,
KRAS- G12V-, or SOS1-mediated disease or disorder.

[0410] In certain embodiments, the subject is a mammal.

[0411] In certain embodiments, the subject is a human.
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Definitions

[0412] As used in the specification and appended claims, unless specified to the contrary, the
following terms have the meaning indicated below.

Chemical Definitions

[0413] Definitions of specific functional groups and chemical terms are described in more
detail below. The chemical elements are identified in accordance with the Periodic Table of the
Elements, CAS version, Handbook of Chemistry and Physics, 75" Ed., inside cover, and
specific functional groups are generally defined as described therein. Additionally, general
principles of organic chemistry, as well as specific functional moieties and reactivity, are
described in Thomas Sorrell, Organic Chemistry, University Science Books, Sausalito, 1999;
Smith and March, March’s Advanced Organic Chemistry, 5% Edition, John Wiley &amp; Sons,
Inc., New York, 2001; Larock, Comprehensive Organic Transformations, VCH Publishers,
Inc., New York, 1989; and Carruthers, Some Modern Methods of Organic Synthesis, 3
Edition, Cambridge University Press, Cambridge, 1987.

[0414] Compounds described herein can comprise one or more asymmetric centers, and thus
can exist in various isomeric forms, e.g., enantiomers and/or diastereomers. For example, the
compounds described herein can be in the form of an individual enantiomer, diastercomer or
geometric isomer, or can be in the form of a mixture of stereoisomers, including racemic
mixtures and mixtures enriched in one or more stereoisomer. Isomers can be isolated from
mixtures by methods known to those skilled in the art, including chiral high pressure liquid
chromatography (HPFC) and the formation and crystallization of chiral salts; or preferred
isomers can be prepared by asymmetric syntheses. See, for example, Jacques et al.,
Enantiomers, Racemates and Resolutions (Wiley Interscience, New York, 1981); Wilen et al.,
Tetrahedron 33:2725 (1977); Eliel, Stereochemistry of Carbon Compounds (McGraw-Hill,
NY, 1962); and Wilen, Tables of Resolving Agents and Optical Resolutions p. 268 (E.F. Eliel,
Ed., Univ. of Notre Dame Press, Notre Dame, IN 1972).

[0415] The disclosure additionally encompasses compounds described herein as individual
isomers substantially free of other isomers, and alternatively, as mixtures of various isomers.
[0416] When a range of values is listed, it is intended to encompass each value and sub-range
within the range. For example, “Ci. alkyl” is intended to encompass, Ci, C2, C3, Cs, Cs, Cs,
Ci6, Ci-5, C14, C13, Ci22, Cas6, C2-5, C2.4, Ca3, C3.6, C3.5, C34, Ca6, Caus, and Csg alkyl.

[0417] The following terms are intended to have the meanings presented therewith below and
are useful in understanding the description and intended scope of the present disclosure. When

describing the disclosure, which may include compounds, pharmaceutical compositions
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containing such compounds and methods of using such compounds and compositions, the
following terms, if present, have the following meanings unless otherwise indicated. It should
also be understood that when described herein any of the moieties defined forth below may be
substituted with a variety of substituents, and that the respective definitions are intended to
include such substituted moieties within their scope as set out below. Unless otherwise stated,
the term “substituted” is to be defined as set out below. It should be further understood that the
terms “groups” and “radicals” can be considered interchangeable when used herein. The
articles “a” and “an” may be used herein to refer to one or more than one (i.e., at least one) of
the grammatical objects of the article. By way of example “an analogue” means one analogue
or more than one analogue.

[0418] “Alkyl” as used herein, refers to a radical of a straight-chain or branched saturated
hydrocarbon group having from 1 to 20 carbon atoms (“Ci.20 alkyl”). In certain embodiments,
an alkyl group has 1 to 12 carbon atoms (“Ci.12 alkyl”). In certain embodiments, an alkyl group
has 1 to 10 carbon atoms (“Ci-10 alkyl”). In certain embodiments, an alkyl group has 1 to 9
carbon atoms (“Ci. alkyl”). In certain embodiments, an alkyl group has 1 to § carbon atoms
(“Cis alkyl”). In certain embodiments, an alkyl group has 1 to 7 carbon atoms (“Ci.7 alkyl”).
In certain embodiments, an alkyl group has 1 to 6 carbon atoms (“Ci-s alkyl”, which is also
referred to herein as “lower alkyl”). In certain embodiments, an alkyl group has 1 to 5 carbon
atoms (“Cis alkyl”). In certain embodiments, an alkyl group has 1 to 4 carbon atoms (“Ci4
alkyl”). In certain embodiments, an alkyl group has 1 to 3 carbon atoms (“Ci-3 alkyl”). In certain
embodiments, an alkyl group has 1 to 2 carbon atoms (“Ci- alkyl™). In certain embodiments,
an alkyl group has 1 carbon atom (“C; alkyl”). Examples of Ci.¢ alkyl groups include methyl
(C1), ethyl (C2), n-propyl (Cs), isopropyl (Cs), n-butyl (C4), tert-butyl (Cs), sec-butyl (Cs),
isobutyl (Cs4), n-pentyl (Cs), 3-pentanyl (Cs), amyl (Cs), neopentyl (Cs), 3-methyl-2-butanyl
(Cs), tertiary amyl (Cs), and n-hexyl (Cs). Additional examples of alkyl groups include zn-heptyl
(C7), n-octyl (Cs) and the like. Unless otherwise specified, each instance of an alkyl group is
independently optionally substituted, i.e., unsubstituted (an “unsubstituted alkyl”) or
substituted (a “substituted alkyl”) with one or more substituents; e.g., for instance from 1 to 5
substituents, 1 to 3 substituents, or 1 substituent. In certain embodiments, the alkyl group is
unsubstituted Ci-ipalkyl (e.g., -CH3). In certain embodiments, the alkyl group is substituted C;-
10 alkyl. Common alkyl abbreviations include Me (-CH3), Et (-CH2CH3), i-Pr (-CH(CH3)2), n-
Pr (-CH2CH2CH3), n-Bu (-CH>CH2CH2CH3), or i-Bu (-CH2CH(CH3)2).

[0419] “Alkylene” as used herein, refers to an alkyl group wherein two hydrogens are removed

to provide a divalent radical. When a range or number of carbons is provided for a particular
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“alkylene” group, it is understood that the range or number refers to the range or number of
carbons in the linear carbon divalent chain. An “alkylene” group may be substituted or
unsubstituted with one or more substituents as described herein. Exemplary unsubstituted
divalent alkylene groups include, but are not limited to, methylene (-CH-), ethylene (-
CH:CH»-), propylene (-CH2CH>CH»-), butylene (-CH>CH>CH>CH»-), pentylene (-
CH:CH2CH2CH2CHz-), hexylene (-CH.CHCH>CHCH2CHb»-), and the like. Exemplary
substituted divalent alkylene groups, e.g., substituted with one or more alkyl (methyl) groups,
include but are not limited to, substituted methylene (-CH(CHj3)-, (-C(CH3)2-), substituted
ethylene  (-CH(CH3)CHaz-,-CH>CH(CH3)-, -C(CH3)2CHz-,-CH2C(CH3)2-),  substituted
propylene (-CH(CH3)CH>CH»-, -CH>CH(CH3)CHz-, -CH2CH>CH(CH3)-, -C(CH3)2CH2CHaz-,
-CH2C(CH3)>CH>-, -CH2CH>C(CHz3)2-), and the like.

[0420] “Alkenyl” as used herein, refers to a radical of a straight-chain or branched hydrocarbon
group having from 2 to 20 carbon atoms, one or more carbon-carbon double bonds (e.g., 1, 2,
3, or 4 carbon-carbon double bonds), and optionally one or more carbon-carbon triple bonds
(e.g., 1,2, 3, or 4 carbon-carbon triple bonds) (“Cz-20 alkenyl”). In certain embodiments, alkenyl
does not contain any triple bonds. In certain embodiments, an alkenyl group has 2 to 10 carbon
atoms (“Ca.1palkenyl”). In certain embodiments, an alkenyl group has 2 to 9 carbon atoms (“Ca.
galkenyl”). In certain embodiments, an alkenyl group has 2 to 8 carbon atoms (“Cz-s alkenyl”).
In certain embodiments, an alkenyl group has 2 to 7 carbon atoms (“C2-7 alkenyl”). In certain
embodiments, an alkenyl group has 2 to 6 carbon atoms (“Cae alkenyl”). In certain
embodiments, an alkenyl group has 2 to 5 carbon atoms (“Cas alkenyl”). In certain
embodiments, an alkenyl group has 2 to 4 carbon atoms (“Cz4 alkenyl”). In certain
embodiments, an alkenyl group has 2 to 3 carbon atoms (“Cz3 alkenyl”). In certain
embodiments, an alkenyl group has 2 carbon atoms (“Cs alkenyl”). The one or more carbon-
carbon double bonds can be internal (such as in 2-butenyl) or terminal (such as in 1-butenyl).
Examples of Cz4 alkenyl groups include ethenyl (C»), 1-propenyl (Cs), 2-propenyl (Cs), 1-
butenyl (C4), 2-butenyl (C4), butadienyl (Cs4), and the like. Examples of Cz alkenyl groups
include the aforementioned Cz4 alkenyl groups as well as pentenyl (Cs), pentadienyl (Cs),
hexenyl (Ce), and the like. Additional examples of alkenyl include heptenyl (C7), octenyl (Cs),
octatrienyl (Cs), and the like. Unless otherwise specified, each instance of an alkenyl group is
independently optionally substituted, i.e., unsubstituted (an “unsubstituted alkenyl”) or
substituted (a “substituted alkenyl”) with one or more substituents e.g., for instance from 1 to

5 substituents, 1 to 3 substituents, or 1 substituent. In certain embodiments, the alkenyl group
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is unsubstituted Cs.10 alkenyl. In certain embodiments, the alkenyl group is substituted Ca-10
alkenyl.

[0421] “Alkenylene” as used herein, refers to an alkenyl group wherein two hydrogens are
removed to provide a divalent radical. When a range or number of carbons is provided for a
particular “alkenylene” group, it is understood that the range or number refers to the range or
number of carbons in the linear carbon divalent chain. An “alkenylene” group may be
substituted or unsubstituted with one or more substituents as described herein. Exemplary
unsubstituted divalent alkenylene groups include, but are not limited to, ethenylene (-CH=CH-
) and propenylene (e.g., -CH=CHCH>-, -CH>-CH=CH-). Exemplary substituted divalent
alkenylene groups, e.g., substituted with one or more alkyl (methyl) groups, include but are not
limited to, substituted ethylene (-C(CH3)=CH-, -CH=C(CH3)-), substituted propylene (e.g., -
C(CH3)=CHCH-, -CH=C(CH3)CHz-, -CH=CHCH(CH3)-, -CH=CHC(CHzs)2-, -CH(CH3)-
CH=CH-,-C(CH3)>-CH=CH-, -CH»-C(CH3)=CH-, -CH>-CH=C(CH3)-), and the like.

[0422] “Alkynyl” as used herein, refers to a radical of a straight-chain or branched hydrocarbon
group having from 2 to 20 carbon atoms, one or more carbon-carbon triple bonds (e.g., 1, 2, 3,
or 4 carbon-carbon triple bonds), and optionally one or more carbon-carbon double bonds (e.g.,
1, 2, 3, or 4 carbon-carbon double bonds) (“Cz-20 alkynyl”). In certain embodiments, alkynyl
does not contain any double bonds. In certain embodiments, an alkynyl group has 2 to 10
carbon atoms (“Cz-10 alkynyl”). In certain embodiments, an alkynyl group has 2 to 9 carbon
atoms (“Caz.9 alkynyl”). In certain embodiments, an alkynyl group has 2 to § carbon atoms (“Ca-
g alkynyl”). In certain embodiments, an alkynyl group has 2 to 7 carbon atoms (“Cz.7 alkynyl™).
In certain embodiments, an alkynyl group has 2 to 6 carbon atoms (“Cz alkynyl”). In certain
embodiments, an alkynyl group has 2 to 5 carbon atoms (“Czs alkynyl”). In certain
embodiments, an alkynyl group has 2 to 4 carbon atoms (“Cz4 alkynyl”). In certain
embodiments, an alkynyl group has 2 to 3 carbon atoms (“Cz.; alkynyl”). In certain
embodiments, an alkynyl group has 2 carbon atoms (“Cs alkynyl”). The one or more carbon-
carbon triple bonds can be internal (such as in 2-butynyl) or terminal (such as in 1-butynyl).
Examples of Cz.4 alkynyl groups include, without limitation, ethynyl (Cz), 1-propynyl (Cs), 2-
propynyl (Cs), 1-butynyl (Cs4), 2-butynyl (Cs), and the like. Examples of Cz alkenyl groups
include the aforementioned Cz4 alkynyl groups as well as pentynyl (Cs), hexynyl (Cs), and the
like. Additional examples of alkynyl include heptynyl (C7), octynyl (Cs), and the like. Unless
otherwise specified, each instance of an alkynyl group is independently optionally substituted,
i.e., unsubstituted (an “unsubstituted alkynyl”) or substituted (a “substituted alkynyl”) with one

or more substituents; e.g., for instance from 1 to 5 substituents, 1 to 3 substituents, or 1
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substituent. In certain embodiments, the alkynyl group is unsubstituted Ca.10 alkynyl. In certain
embodiments, the alkynyl group is substituted Cz.10 alkynyl.

[0423] “Alkynylene” as used herein, refers to a linear alkynyl group wherein two hydrogens
are removed to provide a divalent radical. When a range or number of carbons is provided for
a particular “alkynylene” group, it is understood that the range or number refers to the range or
number of carbons in the linear carbon divalent chain. An “alkynylene” group may be
substituted or unsubstituted with one or more substituents as described herein. Exemplary
divalent alkynylene groups include, but are not limited to, substituted or unsubstituted
ethynylene, substituted or unsubstituted propynylene, and the like.

[0424] The term “heteroalkyl,” as used herein, refers to an alkyl group, as defined herein,
which further comprises 1 or more (e.g., 1, 2, 3, or 4) heteroatoms (e.g., oxygen, sulfur,
nitrogen, boron, silicon, phosphorus) within the parent chain, wherein the one or more
heteroatoms is inserted between adjacent carbon atoms within the parent carbon chain and/or
one or more heteroatoms is inserted between a carbon atom and the parent molecule, i.e.,
between the point of attachment. In certain embodiments, a heteroalkyl group refers to a
saturated group having from 1 to 10 carbon atoms and 1, 2, 3, or 4 heteroatoms (“Ci.10
heteroalkyl”). In certain embodiments, a heteroalkyl group is a saturated group having 1 to 9
carbon atoms and 1, 2, 3, or 4 heteroatoms (“Ci.o heteroalkyl”). In certain embodiments, a
heteroalkyl group is a saturated group having 1 to 8 carbon atoms and 1, 2, 3, or 4 heteroatoms
(“Cis heteroalkyl”). In certain embodiments, a heteroalkyl group is a saturated group having 1
to 7 carbon atoms and 1, 2, 3, or 4 heteroatoms (“‘Ci-7 heteroalkyl”). In certain embodiments, a
heteroalkyl group is a group having 1 to 6 carbon atoms and 1, 2, or 3 heteroatoms (“Ci.6
heteroalkyl”). In certain embodiments, a heteroalkyl group is a saturated group having 1 to 5
carbon atoms and 1 or 2 heteroatoms (“Ci.s heteroalkyl”). In certain embodiments, a
heteroalkyl group is a saturated group having 1 to 4 carbon atoms and/or 2 heteroatoms (“Ci4
heteroalkyl”). In certain embodiments, a heteroalkyl group is a saturated group having 1 to 3
carbon atoms and 1 heteroatom (“Ci-3 heteroalkyl”). In certain embodiments, a heteroalkyl
group is a saturated group having 1 to 2 carbon atoms and 1 heteroatom (“Ci-2 heteroalkyl”).
In certain embodiments, a heteroalkyl group is a saturated group having 1 carbon atom and 1
heteroatom (“Cy heteroalkyl”). In certain embodiments, a heteroalkyl group is a saturated group
having 2 to 6 carbon atoms and 1 or 2 heteroatoms (“Cz heteroalkyl”). Unless otherwise
specified, each instance of a heteroalkyl group is independently unsubstituted (an

“unsubstituted heteroalkyl”) or substituted (a “substituted heteroalkyl”) with one or more
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substituents. In certain embodiments, the heteroalkyl group is an unsubstituted Ci.10
heteroalkyl. In certain embodiments, the heteroalkyl group is a substituted Ci.10 heteroalkyl.
[0425] The term “heteroalkenyl,” as used herein, refers to an alkenyl group, as defined herein,
which further comprises one or more (e.g., 1, 2, 3, or 4) heteroatoms (e.g., oxygen, sulfur,
nitrogen, boron, silicon, phosphorus) wherein the one or more heteroatoms is inserted between
adjacent carbon atoms within the parent carbon chain and/or one or more heteroatoms is
inserted between a carbon atom and the parent molecule, i.e., between the point of attachment.
In certain embodiments, a heteroalkenyl group refers to a group having from 2 to 10 carbon
atoms, at least one double bond, and 1, 2, 3, or 4 heteroatoms (“Ca-10 heteroalkenyl”). In certain
embodiments, a heteroalkenyl group has 2 to 9 carbon atoms at least one double bond, and 1,
2, 3, or 4 heteroatoms (“Ca.o heteroalkenyl”). In certain embodiments, a heteroalkenyl group
has 2 to 8 carbon atoms, at least one double bond, and 1, 2, 3, or 4 heteroatoms (“Czs
heteroalkenyl”). In certain embodiments, a heteroalkenyl group has 2 to 7 carbon atoms, at
least one double bond, and 1, 2, 3, or 4 heteroatoms (“Cs.7 heteroalkenyl”). In certain
embodiments, a heteroalkenyl group has 2 to 6 carbon atoms, at least one double bond, and 1,
2, or 3 heteroatoms (“Cz.¢ heteroalkenyl”). In certain embodiments, a heteroalkenyl group has
2 to 5 carbon atoms, at least one double bond, and 1 or 2 heteroatoms (“Caz.s heteroalkenyl”).
In certain embodiments, a heteroalkenyl group has 2 to 4 carbon atoms, at least one double
bond, and 1 or 2 heteroatoms (“C>.4 heteroalkenyl”). In certain embodiments, a heteroalkenyl
group has 2 to 3 carbon atoms, at least one double bond, and 1 heteroatom (“Cz3
heteroalkenyl”). In certain embodiments, a heteroalkenyl group has 2 to 6 carbon atoms, at
least one double bond, and 1 or 2 heteroatoms (“Csz.¢ heteroalkenyl”). Unless otherwise
specified, each instance of a heteroalkenyl group is independently unsubstituted (an
“unsubstituted heteroalkenyl”) or substituted (a “substituted heteroalkenyl””) with one or more
substituents. In certain embodiments, the heteroalkenyl group is an unsubstituted Ca-1o
heteroalkenyl. In certain embodiments, the heteroalkenyl group is a substituted Cs.i0
heteroalkenyl.

[0426] The term “heteroalkynyl,” as used herein, refers to an alkynyl group, as defined herein,
which further comprises one or more (e.g., 1, 2, 3, or 4) heteroatoms (e.g., oxygen, sulfur,
nitrogen, boron, silicon, phosphorus) wherein the one or more heteroatoms is inserted between
adjacent carbon atoms within the parent carbon chain and/or one or more heteroatoms are
inserted between a carbon atom and the parent molecule, i.e., between the point of attachment.
In certain embodiments, a heteroalkynyl group refers to a group having from 2 to 10 carbon

atoms, at least one triple bond, and 1, 2, 3, or 4 heteroatoms (““Cz.10 heteroalkynyl”). In certain
124



WO 2024/263673 PCT/US2024/034664

embodiments, a heteroalkynyl group has 2 to 9 carbon atoms, at least one triple bond, and 1, 2,
3, or 4 heteroatoms (“Cs.9 heteroalkynyl”). In certain embodiments, a heteroalkynyl group has
2 to 8 carbon atoms, at least one triple bond, and 1, 2, 3, or 4 heteroatoms (“Cz-g heteroalkynyl”).
In certain embodiments, a heteroalkynyl group has 2 to 7 carbon atoms, at least one triple bond,
and 1, 2, 3, or 4 heteroatoms (“C>-7 heteroalkynyl”). In certain embodiments, a heteroalkynyl
group has 2 to 6 carbon atoms, at least one triple bond, and 1, 2, or 3 heteroatoms (“Cz.
heteroalkynyl”). In certain embodiments, a heteroalkynyl group has 2 to 5 carbon atoms, at
least one triple bond, and 1 or 2 heteroatoms (““Cz-s heteroalkynyl”). In certain embodiments, a
heteroalkynyl group has 2 to 4 carbon atoms, at least one triple bond, and lor 2 heteroatoms
(“Ca4heteroalkynyl”). In certain embodiments, a heteroalkynyl group has 2 to 3 carbon atoms,
at least one triple bond, and 1 heteroatom (“Cz-3 heteroalkynyl”). In certain embodiments, a
heteroalkynyl group has 2 to 6 carbon atoms, at least one triple bond, and 1 or 2 heteroatoms
(“Ca-6 heteroalkynyl”). Unless otherwise specified, each instance of a heteroalkynyl group is
independently unsubstituted (an “unsubstituted heteroalkynyl”) or substituted (a “substituted
heteroalkynyl”) with one or more substituents. In certain embodiments, the heteroalkynyl
group is an unsubstituted C».10 heteroalkynyl. In certain embodiments, the heteroalkynyl group
is a substituted Ca.10 heteroalkynyl.

[0427] Analogous to “alkylene,” “alkenylene,” and “alkynylene” as defined above,

LERY3

“heteroalkylene,” “heteroalkenylene,” and ‘“heteroalkynylene,” as used herein, refer to a
divalent radical of heteroalkyl, heteroalkenyl, and heteroalkynyl group respectively. When a
range or number of carbons is provided for a particular “heteroalkylene,” “heteroalkenylene,”
or “heteroalkynylene,” group, it is understood that the range or number refers to the range or
number of carbons in the linear divalent chain. “Heteroalkylene,” “heteroalkenylene,” and
“heteroalkynylene” groups may be substituted or unsubstituted with one or more substituents
as described herein.

[0428] “Aryl” refers to a radical of a monocyclic or polycyclic (e.g., bicyclic or tricyclic) 4n+2
aromatic ring system (e.g., having 6, 10, or 14 & electrons shared in a cyclic array) having 6-
14 ring carbon atoms and zero heteroatoms provided in the aromatic ring system (“Ce.14 aryl”).
In some embodiments, an aryl group has six ring carbon atoms (“Cs aryl”’; e.g., phenyl). In
some embodiments, an aryl group has ten ring carbon atoms (“Cjo aryl”; e.g., naphthyl such as
1-naphthyl and 2-naphthyl). In some embodiments, an aryl group has fourteen ring carbon
atoms (“Ci4 aryl”; e.g., anthracyl). Typical aryl groups include, but are not limited to, groups
derived from aceanthrylene, acenaphthylene, acephenanthrylene, anthracene, azulene,

benzene, chrysene, coronene, fluoranthene, fluorene, hexacene, hexaphene, hexalene, as-
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indacene, s-indacene, indane, indene, naphthalene, octacene, octaphene, octalene, ovalene,
penta-2.,4-diene, pentacene, pentalene, pentaphene, perylene, phenalene, phenanthrene, picene,
pleiadene, pyrene, pyranthrene, rubicene, triphenylene, and trinaphthalene. Particular aryl
groups include phenyl, naphthyl, indenyl, and tetrahydronaphthyl. Unless otherwise specified,
each instance of an aryl group is independently optionally substituted, i.e., unsubstituted (an
“unsubstituted aryl”) or substituted (a “substituted aryl”) with one or more substituents. In
certain embodiments, the aryl group is unsubstituted Ce.14 aryl. In certain embodiments, the
aryl group is substituted Ce.14 aryl.

[0429] “Heteroaryl” refers to a radical of a 5- to 14-membered monocyclic or polycyclic 4n+2
aromatic ring system (e.g., having 6, 10, or 14 & electrons shared in a cyclic array) having ring
carbon atoms and 1-8 ring heteroatoms provided in the aromatic ring system, wherein each
heteroatom is independently selected from nitrogen, oxygen and sulfur (“5- to 14-membered
heteroaryl”). In heteroaryl groups that contain one or more nitrogen atoms, the point of
attachment can be a carbon or nitrogen atom, as valency permits. Heteroaryl bicyclic ring
systems can include one or more heteroatoms in one or both rings.

[0430] “Heteroaryl” also includes ring systems wherein the heteroaryl group, as defined above,
is fused with one or more aryl groups wherein the point of attachment is either on the heteroaryl
or the one or more aryl groups, and in such instances, the number of ring members designates
the total number of ring members in the fused (aryl/heteroaryl) ring system. When substitution
is indicated in such instances, unless otherwise specified, substitution can occur on either the
heteroaryl or the one or more aryl groups. Bicyclic heteroaryl groups wherein one ring does
not contain a heteroatom (e.g., indolyl, quinolinyl, carbazolyl, and the like) the point of
attachment can be on either ring, i.e., either the ring bearing a heteroatom (e.g., 2-indolyl) or
the ring that does not contain a heteroatom (e.g., 5-indolyl).

[0431] In certain embodiments, a heteroaryl is a 5- to 10-membered aromatic ring system
having ring carbon atoms and 1-4 ring heteroatoms provided in the aromatic ring system,
wherein each heteroatom is independently selected from nitrogen, oxygen, and sulfur (“5- to
10-membered heteroaryl”). In certain embodiments, a heteroaryl is a 5- to 9-membered
aromatic ring system having ring carbon atoms and 1-4 ring heteroatoms provided in the
aromatic ring system, wherein each heteroatom is independently selected from nitrogen,
oxygen, and sulfur (“5- to 9-membered heteroaryl”). In certain embodiments, a heteroaryl is a
5- to 8-membered aromatic ring system having ring carbon atoms and 1-4 ring heteroatoms
provided in the aromatic ring system, wherein each heteroatom is independently selected from

nitrogen, oxygen, and sulfur (“5- to §-membered heteroaryl”). In certain embodiments, a
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heteroaryl group is a 5- to 6-membered aromatic ring system having ring carbon atoms and 1-
4 ring heteroatoms provided in the aromatic ring system, wherein each heteroatom is
independently selected from nitrogen, oxygen, and sulfur (“5- to 6-membered heteroaryl”). In
certain embodiments, the 5- to 6-membered heteroaryl has 1-3 ring heteroatoms independently
selected from nitrogen, oxygen, and sulfur. In certain embodiments, the 5- to 6-membered
heteroaryl has 1-2 ring heteroatoms independently selected from nitrogen, oxygen, and sulfur.
In certain embodiments, the 5- to 6-membered heteroaryl has 1 ring heteroatom selected from
nitrogen, oxygen, and sulfur. Unless otherwise specified, each instance of a heteroaryl group
is independently optionally substituted, i.e., unsubstituted (an “unsubstituted heteroaryl”) or
substituted (a “substituted heteroaryl”) with one or more substituents. In certain embodiments,
the heteroaryl group is unsubstituted 5- to 14-membered heteroaryl. In certain embodiments,
the heteroaryl group is substituted 5- to 14-membered heteroaryl.

[0432] 5-membered heteroaryl containing one heteroatom includes, without limitation,
pyrrolyl, furanyl and thiophenyl. Exemplary S5-membered heteroaryl containing two
heteroatoms include, without limitation, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl,
and isothiazolyl. Exemplary 5-membered heteroaryl containing three heteroatoms include,
without limitation, triazolyl, oxadiazolyl, and thiadiazolyl. Exemplary 5-membered heteroaryl
containing four heteroatoms include, without limitation, tetrazolyl. Exemplary 6-membered
heteroaryl containing one heteroatom include, without limitation, pyridinyl. Exemplary 6-
membered heteroaryl containing two heteroatoms include, without limitation, pyridazinyl,
pyrimidinyl, and pyrazinyl. Exemplary 6-membered heteroaryl containing three or four
heteroatoms include, without limitation, triazinyl and tetrazinyl, respectively. Exemplary 7-
membered heteroaryl containing one heteroatom include, without limitation, azepinyl,
oxepinyl, and thiepinyl. Exemplary 5,6-bicyclic heteroaryl include, without limitation, indolyl,
isoindolyl, indazolyl, benzotriazolyl, benzothiophenyl, isobenzothiophenyl, benzofuranyl,
benzoisofuranyl, = benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzoxadiazolyl,
benzthiazolyl, benzisothiazolyl, benzthiadiazolyl, indolizinyl, and purinyl. Exemplary 6,6-
bicyclic heteroaryl include, without limitation, naphthyridinyl, pteridinyl, quinolinyl,
isoquinolinyl, cinnolinyl, quinoxalinyl, phthalazinyl, and quinazolinyl.

[0433] “Carbocyclyl” refers to a radical of a non-aromatic cyclic hydrocarbon group having
from 3 to 12 ring carbon atoms (“Cs.12 carbocyclyl”) and zero heteroatoms in the nonaromatic
ring system. In certain embodiments, a carbocyclyl group has 3 to 10 ring carbon atoms (“Cs.
10 carbocyclyl”). In certain embodiments, a carbocyclyl group has 3 to 8 ring carbon atoms

(“Csg carbocyclyl™). In certain embodiments, a carbocyclyl group has 3 to 6 ring carbon atoms
127



WO 2024/263673 PCT/US2024/034664

(“Cs.scarbocyclyl”). In certain embodiments, a carbocyclyl group has 5 to 12 ring carbon atoms
(“Cs.12 carbocyclyl”). In certain embodiments, a carbocyclyl group has 5 to 10 ring carbon
atoms (“Cs.10 carbocyclyl”). In certain embodiments, a carbocyclyl group has 5 to 8 ring carbon
atoms (“Cs.gcarbocyclyl”). In certain embodiments, a carbocyclyl group has 5 or 6 ring carbon
atoms (“Css carbocyclyl”). Exemplary Csgs carbocyclyl include, without limitation,
cyclopropyl (Cs), cyclopropenyl (Cz), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Ce), cyclohexadienyl (Cs), and the like.
Exemplary Cs.g carbocyclyl include, without limitation, the aforementioned Cs. carbocyclyl
groups as well as cycloheptyl (C7), cycloheptenyl (C7), cycloheptadienyl (Cy),
cycloheptatrienyl (C7), cyclooctyl (Cs), cyclooctenyl (Cg), bicyclo[2.2.1]heptanyl (C5),
bicyclo[2.2.2]octanyl (Cs), and the like. Exemplary Cs.0 carbocyclyl include, without
limitation, the aforementioned Csg carbocyclyl groups as well as cyclononyl (Co),
cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro-1H-indenyl (Co),
decahydronaphthalenyl (Cio), spiro[4.5]decanyl (Cio), and the like.

[0434] In certain embodiments, “carbocyclyl” is a monocyclic, saturated carbocyclyl group
having from 3 to 12 ring carbon atoms (“Cs.;2 carbocyclyl”). In certain embodiments,
“carbocyclyl” is a monocyclic, saturated carbocyclyl group having from 3 to 10 ring carbon
atoms (“Cs.1o carbocyclyl”). In certain embodiments, “carbocyclyl” is a monocyclic, saturated
carbocyclyl group having from 3 to 8 ring carbon atoms (“Cs.g carbocyclyl”). In certain
embodiments, “carbocyclyl” is a monocyclic, saturated carbocyclyl group having from 3 to 6
ring carbon atoms (“Cjs.¢carbocyclyl”). In certain embodiments, “carbocyclyl” is a monocyclic,
saturated carbocyclyl group having from 5 to 12 ring carbon atoms (“Cs.12 carbocyclyl”). In
certain embodiments, a carbocyclyl group has 5 to 10 ring carbon atoms (“Cs.10 carbocyclyl”).
In certain embodiments, a carbocyclyl group has 5 to 8 ring carbon atoms (“Cs.g carbocyclyl”).
In certain embodiments, “carbocyclyl” is a monocyclic, saturated carbocyclyl group having 5
or 6 ring carbon atoms (“Cs.¢ carbocyclyl”). Examples of Cs.¢ carbocyclyl include cyclopentyl
(Cs) and cyclohexyl (Cs). Examples of Cs.s carbocyclyl include the aforementioned Cs.g
carbocyclyl groups as well as cyclopropyl (C3) and cyclobutyl (Cs). Examples of Cis
carbocyclyl include the aforementioned Cs.¢ carbocyclyl groups as well as cycloheptyl (C7) and
cyclooctyl (Cg). Unless otherwise specified, each instance of a carbocyclyl group is

3

independently unsubstituted (an “unsubstituted carbocyclyl™) or substituted (a “substituted
carbocyclyl”) with one or more substituents. In certain embodiments, the carbocyclyl group is
unsubstituted Cs.12 carbocyclyl. In certain embodiments, the carbocyclyl group is substituted

Cs.12 carbocyclyl.
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[0435] In certain embodiments, the carbocyclyl group is either monocyclic (“monocyclic
carbocyclyl”) or polycyclic (“polycyclic carbocyclyl”) that contains a fused, bridged or spiro
ring system and can be saturated or can be partially unsaturated. Unless otherwise specified,
each instance of a carbocyclyl group is independently optionally substituted, i.e., unsubstituted
(an “unsubstituted carbocyclyl”) or substituted (a “substituted carbocyclyl”) with one or more
substituents. In certain embodiments, the carbocyclyl group is unsubstituted Cs.12 carbocyclyl.
In certain embodiments, the carbocyclyl group is a substituted Cs.12 carbocyclyl.

[0436] “Fused carbocyclyl” or “fused carbocycle” refers to ring systems wherein the
carbocyclyl group, as defined above, is fused with, i.e., share one common bond with, one or
more carbocyclyl groups, as defined above, wherein the point of attachment is on any of the
fused rings. In such instances, the number of carbons designates the total number of carbons in
the fused carbocyclyl ring system. When substitution is indicated, unless otherwise specified,
substitution can occur on any of the fused rings.

[0437] “Spiro carbocyclyl” or or “spiro carbocycle” refers to ring systems wherein the
carbocyclyl group, as defined above, form spiro structure with, i.e., share one common atom
with, one or more carbocyclyl groups, as defined above, wherein the point of attachment is on
any of the carbocyclyl rings in which the spiro structure is embeded. In such instances, the
number of carbons designates the total number of carbons of the carbocyclyl rings in which the
spiro structure is embeded. When substitution is indicated, unless otherwise specified,
substitution can occur on any of the carbocyclyl rings in which the spiro structure is embeded.
[0438] “Bridged carbocyclyl” or or “bridged carbocycle” refers to ring systems wherein the
carbocyclyl group, as defined above, form bridged structure with, i.e., share more than one
atoms (as such, share more than one bonds) with, one or more carbocyclyl groups, as defined
above, wherein the point of attachment is on any of the carbocyclyl rings in which the bridged
structure is embeded. In such instances, the number of carbons designates the total number of
carbons of the bridged rings. When substitution is indicated, unless otherwise specified,
substitution can occur on any of the carbocyclyl rings in which the bridged structure is
embeded.

[0439] “Heterocyclyl” refers to a radical of a 3- to 12-membered non-aromatic ring system
having ring carbon atoms and 1 to 4 ring heteroatoms, wherein each heteroatom is
independently selected from nitrogen, oxygen, sulfur, boron, phosphorus, and silicon (“3- to
12-membered heterocyclyl™). In heterocyclyl groups that contain one or more nitrogen atoms,
the point of attachment can be a carbon or nitrogen atom, as valency permits. Exemplary 3-

membered heterocyclyl groups containing one heteroatom include, without limitation,
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azirdinyl, oxiranyl, thiorenyl. Exemplary 4-membered heterocyclyl groups containing one
heteroatom include, without limitation, azetidinyl, oxetanyl and thietanyl. Exemplary
Smembered heterocyclyl groups containing one heteroatom include, without limitation,
tetrahydrofuranyl, dihydrofuranyl, tetrahydrothiophenyl, dihydrothiophenyl, pyrrolidinyl,
dihydropyrrolyl and pyrrolyl-2,5-dione. Exemplary 5-membered heterocyclyl groups
containing two heteroatoms include, without limitation, dioxolanyl, oxasulfuranyl,
disulfuranyl, and oxazolidin-2-one. Exemplary 5-membered heterocyclyl groups containing
three heteroatoms include, without limitation, triazolinyl, oxadiazolinyl, and thiadiazolinyl.
Exemplary 6-membered heterocyclyl groups containing one heteroatom include, without
limitation, piperidinyl, tetrahydropyranyl, dihydropyridinyl, and thianyl. Exemplary 6-
membered heterocyclyl groups containing two heteroatoms include, without limitation,
piperazinyl, morpholinyl, dithianyl, dioxanyl. Exemplary 6-membered heterocyclyl groups
containing two heteroatoms include, without limitation, triazinanyl. Exemplary 7-membered
heterocyclyl groups containing one heteroatom include, without limitation, azepanyl, oxepanyl
and thiepanyl. Exemplary 8-membered heterocyclyl groups containing one heteroatom include,
without limitation, azocanyl, oxecanyl and thiocanyl. Exemplary 5-membered heterocyclyl
groups fused to a Ce aryl ring (also referred to herein as a 5,6-bicyclic heterocyclic ring)
include, without limitation, indolinyl, isoindolinyl, dihydrobenzofuranyl, dihydrobenzothienyl,
benzoxazolinonyl, and the like. Exemplary 6-membered heterocyclyl groups fused to an aryl
ring (also referred to herein as a 6,6-bicyclic heterocyclic ring) include, without limitation,
tetrahydroquinolinyl, tetrahydroisoquinolinyl, and the like.

[0440] In certain embodiments, a heterocyclyl group is a 5- to 12-membered non-aromatic ring
system having ring carbon atoms and 1-4 ring heteroatoms, wherein each heteroatom is
independently selected from nitrogen, oxygen, sulfur, boron, phosphorus, and silicon (“5- to
12-membered heterocyclyl”). In certain embodiments, a heterocyclyl group is a 5- to 10-
membered non-aromatic ring system having ring carbon atoms and 1-4 ring heteroatoms,
wherein each heteroatom is independently selected from nitrogen, oxygen, sulfur, boron,
phosphorus, and silicon (“5- to 10-membered heterocyclyl”). In certain embodiments, a
heterocyclyl group is a 5- to 8-membered non-aromatic ring system having ring carbon atoms
and 1-4 ring heteroatoms, wherein each heteroatom is independently selected from nitrogen,
oxygen, and sulfur (“5- to 8-membered heterocyclyl”). In certain embodiments, a heterocyclyl
group is a 5- to 6-membered non-aromatic ring system having ring carbon atoms and 1-4 ring
heteroatoms, wherein each heteroatom is independently selected from nitrogen, oxygen, and

sulfur (“5- to 6-membered heterocyclyl”). In certain embodiments, the 5- to 6-membered
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heterocyclyl has 1-3 ring heteroatoms selected from nitrogen, oxygen, and sulfur. In certain
embodiments, the 5- to 6-membered heterocyclyl has 1-2 ring heteroatoms selected from
nitrogen, oxygen, and sulfur. In certain embodiments, the 5- to 6-membered heterocyclyl has
one ring heteroatom selected from nitrogen, oxygen, and sulfur.

[0441] In certain embodiments, a heterocyclyl group can either be monocyclic (“monocyclic
heterocyclyl”) or polycyclic (“polycyclic heterocyclyl”) that contains a fused, bridged or spiro
ring system, and can be saturated or can be partially unsaturated. Heterocyclyl polycyclic ring
systems can include one or more heteroatoms in one or both rings. “Heterocyclyl” also includes
ring systems wherein the heterocyclyl group, as defined above, is fused with one or more
carbocyclyl groups wherein the point of attachment is either on the carbocyclyl or heterocyclyl
ring, and in such instances, the number of ring members designates the total number of ring
members in the entire ring system. When substitution is indicated in such instances, unless
otherwise specified, substitution can occur on either the heterocyclyl or the one or more
carbocyclyl groups. Unless otherwise specified, each instance of heterocyclyl is independently
optionally substituted, i.e., unsubstituted (an “unsubstituted heterocyclyl”) or substituted (a
“substituted heterocyclyl”) with one or more substituents. In certain embodiments, the
heterocyclyl group is unsubstituted 3- to 12-membered heterocyclyl. In certain embodiments,
the heterocyclyl group is substituted 3- to 12-membered heterocyclyl.

[0442] “Fused heterocyclyl” or “fused heterocycle” refers to ring systems wherein the
heterocyclyl group, as defined above, is fused with, i.e., share one common bond with, one or
more heterocyclyl or carbocyclyl groups, as defined above, wherein the point of attachment is
on any of the fused rings. In such instances, the number of carbons designates the total number
of ring members in the fused ring system. When substitution is indicated, unless otherwise
specified, substitution can occur on any of the fused rings.

[0443] “Spiro heterocyclyl” or “spiro heterocycle” refers to ring systems wherein the
heterocyclyl group, as defined above, form spiro structure with, i.e., share one common atom
with, one or more heterocyclyl or carbocyclyl groups, as defined above, wherein the point of
attachment is on the heterocyclyl or carbocyclyl rings in which the spiro structure is embeded.
In such instances, the number of ring members designates the total number of ring members of
the heterocyclyl or carbocyclyl rings in which the spiro structure is embeded. When
substitution is indicated, unless otherwise specified, substitution can occur on any of the
heterocyclyl or carbocyclyl rings in which the spiro structure is embeded.

[0444] “Bridged heterocyclyl” or “bridged heterocycle” refers to ring systems wherein the

heterocyclyl group, as defined above, form bridged structure with, i.e., share more than one
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atoms (as such, share more than one bonds) with, one or more heterocyclyl or carbocyclyl
groups, as defined above, wherein the point of attachment is on the heterocyclyl or carbocyclyl
rings in which the bridged structure is embeded. In such instances, the number of ring members
designates the total number of ring members of the heterocyclyl or carbocyclyl rings in which
the bridged structure is embeded. When substitution is indicated, unless otherwise specified,
substitution can occur on any of the bridged rings.

[0445] “Hetero” when used to describe a compound or a group present on a compound means
that one or more carbon atoms in the compound or group have been replaced by a nitrogen,
oxygen, sulfur, boron, phosphorus, or silicon heteroatom, as valency permits. Hetero may be
applied to any of the hydrocarbyl groups described above having from 1 to 5, and particularly
from 1 to 3 heteroatoms.

[0446] “Alkoxy” as used herein, refers to the group -OR, wherein R is alkyl, carbocyclyl, or
heterocyclyl as defined herein. Ci.¢ alkoxy refers to the group -OR, wherein each R is Cis alkyl,
Cs carbocyclyl, or 3- to 6-membered heterocyclyl, as defined herein. Exemplary Ci alkyl,
Csscarbocyclyl, or 3- to 6-membered heterocyclyl is set forth above.

[0447] “Alkylamino” as used herein, refers to the group -NHR or -NR2, wherein each R is
independently alkyl, carbocyclyl, or heterocyclyl, as defined herein. Ci. alkylamino refers to
the group -NHR or -NR3, wherein each R is independently Ci.¢alkyl, Cs¢ carbocyclyl, or 3- to
6-membered heterocyclyl as defined herein. Exemplary Ci.¢ alkyl, Cs.¢ carbocyclyl, or 3- to 6-
membered heterocyclyl is set forth above.

[0448] “Oxo0” refers to =0O. When a group other than aryl and heteroaryl or an atom is
substituted with an oxo, it is meant to indicate that two geminal radicals on that group or atom
form a double bond with an oxygen radical. When a heteroaryl is substituted with an oxo, it is
meant to indicate that a resonance structure/tautomer involving a heteroatom provides a carbon
atom that is able to form two geminal radicals, which form a double bond with an oxygen
radical.

[0449] “Halo” or “halogen” refers to fluoro (F), chloro (Cl), bromo (Br), and iodo (I). In certain
embodiments, the halo group is either fluoro or chloro.

[0450] “Protecting group” as vsed herein is art-recognized and refers to a chemical moiety
introduced into a molecule by chemical modification of a {unctional group {e.g., hydroxyl,
amino, thio, and carboxvlic acid) t obtain chemoselectivity in a subsequent chemical reaction,
duriog which the vomodified funchiooal group may not survive or way interfere with the
chemical reaction. Common functional groups that need 0 be protected include but not Hmited

o hydroxyl, amivo, thiol, and carboxylic acid. Accordingly, the protecting groups are termed
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hvdroxyl-protecting groups, amino-protecting groups, thicl-protecting groups, and carboxylic
acid-protecting groups, respectively,

[0451] Common types of hydroxyl-protecting groups include but not limited to ethers (e.g.,
methoxymethyl (MOM), B-Methoxyethoxymethyl (MEM), tetrahydropyranyl (THP), p-
methoxyphenyl (PMP), #-butyl, triphenylmethyl (Trityl), allyl, and benzyl ether (Bn)). siivi
ethers {¢.g., t-butyldiphenylsilyl (TBDPS), trimethylsilyl (TMS), triisopropylsilyl (TIPS), tri-
iso-propylsityloxymethyl (TGM), and #-butyldimethylsilyl (TBDMS3), and esters (e.g., pivalic
acid ester (Piv) and benzoic acid ester (benzoate; Bz)}.

[0452] Comimon types of amino-protecting groaps include but not mited to carbamates (e.g.,
t-butyloxycarbonyl (Boc), 9-fluorenylmethyloxycarbonyl (Fmoc), p-methoxybenzyl carbonyl
(Moz or MeOZ), 2,2,2-trichloroehtoxycarbonyl (Troc), and benzyl carbamate (Cbz)), esters
(e.g., acetyl (Ac); benzoyl (Bz), trifluoroacetyl, and phthalimide), amines (e.g, benzyl (Bn), p-
methoxybenzyl (PMB), p-methoxyphenyl (PMP), and triphenylmethyl (trityl)), and
sulfonamides (e.g., tosyl (Ts), N-alkyl nitrgbenzenesulfonamides {(Nosyl), and 2-
nitrophenylsulfenyl (Nps)).

[0453] Comnon types of thiol-protecting groups include bot not lumndted to salfide (e.g., p-
methyibenzyl (Meb), r-butyl, acetamidomethyl {(Acm), and triphenylmethyl (Trityl)}.

[0454] Comimon types of carboxylic acid-protecting groups include but not limited {o esters
{e.g., methy] ester, triphenylmethyl (Trityl), ¢-buty! ester, benzyl ester (Bn), S-s-butyl ester,
silyl esters, and orthoesters) and oxazoline.

[0455] These and other exemplary substituents are described in more detail in the Detailed
Description, Examples, and claims. The disclosure is not intended to be limited in any manner

by the above exemplary listing of substituents.

Other Definitions

[0456] “Pharmaceutically acceptable” means approved or approvable by a regulatory agency
of the Federal or a state government or the corresponding agency in countries other than the
United States, or that is listed in the U.S. Pharmacopoeia or other generally recognized
pharmacopoeia for use in animals, and more particularly, in humans.

[0457] “Pharmaceutically acceptable salt” refers to a salt of a compound of the disclosure that
is pharmaceutically acceptable and that possesses the desired pharmacological activity of the
parent compound. In particular, such salts are non-toxic may be inorganic or organic acid
addition salts and base addition salts. Specifically, such salts include: (1) acid addition salts,

formed with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
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acid, phosphoric acid, and the like; or formed with organic acids such as acetic acid, propionic
acid, hexanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid,
malonic acid, succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid,
benzoic acid, 3-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, 1,2-ethane-disulfonic acid, 2-
hydroxyethanesulfonic acid, benzenesulfonic acid, chlorobenzenesulfonic acid, 2-
naphthalenesulfonic acid, 4-toluenesulfonic acid, camphorsulfonic acid, 4-methylbicyclo
[2.2.2]-oct-2-ene-1-carboxylic acid, glucoheptonic acid , 3-phenylpropionic acid,
trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid , gluconic acid, glutamic acid,
hydroxynaphthoic acid, salicylic acid, stearic acid, muconic acid, and the like; or (2) salts
formed when an acidic proton present in the parent compound either is replaced by a metal ion,
e.g., an alkali metal ion , an alkaline earth ion , or an aluminum ion; or coordinates with an
organic base such as ethanolamine, diethanolamine, triethanolamine, N-methylglucamine and
the like. Salts further include, by way of example only, sodium potassium, calcium,
magnesium, ammonium, tetraalkylammonium, and the like; and when the compound contains
a basic functionality, salts of nontoxic organic or inorganic acids, such as hydrochloride,
hydrobromide, tartrate, mesylate, acetate, maleate, oxalate and the like.

[0458] A “subject” to which administration is contemplated includes, but is not limited to,
humans (i.e., a male or female of any age group, e.g., a pediatric subject (e.g, infant, child,
adolescent) or an adult subject (e.g., young adult, middle aged adult or senior adult) and/or a
non-human animal, e.g., a mammal such as primates (e.g., cynomolgus monkeys, rhesus
monkeys), cattle, pigs, horses, sheep, goats, rodents, cats, and/or dogs. In certain embodiments,
the subject is a human. In certain embodiments, the subject is a non-human animal.

[0459] An “effective amount” means the amount of a compound that, when administered to a
subject for treating or preventing a disease, is sufficient to affect such treatment or prevention.
The “effective amount” can vary depending on the compound, the disease and its severity, and
the age, weight, etc., of the subject to be treated. A “therapeutically effective amount” refers to
the effective amount for therapeutic treatment. A “prophylatically effective amount” refers to
the effective amount for prophylactic treatment.

[0460] “Preventing”, “prevention” or “prophylactic treatment” refers to a reduction in risk of
acquiring or developing a disease or disorder (i.e., causing at least one of the clinical symptoms
of the disease not to develop in a subject not yet exposed to a disease-causing agent, or in a

subject who is predisposed to the disease in advance of disease onset).

134



WO 2024/263673 PCT/US2024/034664

[0461] The term “prophylaxis” is related to “prevention,” and refers to a measure or procedure
the purpose of which is to prevent, rather than to treat or cure a disease. Non limiting examples
of prophylactic measures may include the administration of vaccines; the administration of low
molecular weight heparin to hospital patients at risk for thrombosis due, for example, to
immobilization, and the administration of an anti-malarial agent such as chloroquine, in
advance of a visit to a geographical region where malaria is endemic or the risk of contracting
malaria is high.

[0462] “Treating” or “treatment” or “therapeutic treatment” of any disease or disorder refers,
in one embodiment, to ameliorating the disease or disorder (i.e., arresting the disease or
reducing the manifestation, extent or severity of at least one of the clinical symptoms thereof).
In another embodiment, “treating” or “treatment” refers to ameliorating at least one physical
parameter, which may not be discernible by the subject. In yet another embodiment, “treating”
or “treatment” refers to modulating the disease or disorder, either physically, (e.g., stabilization
of a discernible symptom), physiologically, (e.g., stabilization of a physical parameter), or both.
In a further embodiment, “treating” or “treatment” relates to slowing the progression of the
disease.

[0463] The term “about” when referring to a number or a numerical range means that the
number or numerical range referred to is an approximation within experimental variability or
within statistical experimental error, and thus the number or numerical range, in some
instances, will vary between 1% and 15% of the stated number or numerical range. In certain
embodiments, the number or numerical range vary by 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%,
10%, 11%, 12%, 13%, 14%, or 15% of the stated number or numerical range. In certain
embodiments, the number or numerical range vary by 1%, 2%, 3%, 4%, or 5% of the stated
number or numerical range. In certain embodiments, the number or numerical range vary by
1%, 2%, or 3% of the stated number or numerical range.

[0464] The term “comprising” (and related terms such as “comprise” or “comprises” or
“having” or “including”) is not intended to exclude that in other certain embodiments, for
example, an embodiment of any composition of matter, composition, method, or process, or
the like, described herein, “consist of” or “consist essentially of”” the described features.
[0465] The phrase “and/or,” as used herein in the specification and in the claims, should be
understood to mean “either or both” of the elements so conjoined, i.e., elements that are
conjunctively present in some cases and disjunctively present in other cases. Multiple elements
listed with “and/or” should be construed in the same fashion, i.e., “one or more” of the elements

so conjoined. Other elements may optionally be present other than the elements specifically
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identified by the “and/or” clause, whether related or unrelated to those elements specifically
identified. Thus, as a non-limiting example, a reference to “A and/or B”, when used in
conjunction with open-ended language such as “comprising” may refer, in one embodiment, to
A only (optionally including elements other than B); in another embodiment, to B only
(optionally including elements other than A); in yet another embodiment, to both A and B
(optionally including other elements); etc.

[0466] As used herein in the specification and in the claims, “or” should be understood to have
the same meaning as “and/or” as defined above. For example, when separating items in a list,
“or” or “and/or” shall be interpreted as being inclusive, i.e., the inclusion of at least one, but
also including more than one, of a number or list of elements, and, optionally, additional
unlisted items. Only terms clearly indicated to the contrary, such as “only one of” or “exactly
one of,” or, when used in the claims, “consisting of,” will refer to the inclusion of exactly one
element of a number or list of elements. In general, the term “or” as used herein shall only be
interpreted as indicating exclusive alternatives (i.e., “one or the other but not both”) when

[ET3

preceded by terms of exclusivity, such as “either,” “one of,” “only one of,” or “exactly one of.”
“Consisting essentially of,” when used in the claims, shall have its ordinary meaning as used
in the field of patent law.

[0467] As used herein in the specification and in the claims, the phrase “at least one,” in
reference to a list of one or more elements, should be understood to mean at least one element
selected from any one or more of the elements in the list of elements, but not necessarily
including at least one of each and every element specifically listed within the list of elements
and not excluding any combinations of elements in the list of elements. This definition also
allows that elements may optionally be present other than the elements specifically identified
within the list of elements to which the phrase “at least one” refers, whether related or unrelated
to those elements specifically identified. Thus, as a non-limiting example, “at least one of A
and B” (or, equivalently, “at least one of A or B,” or, equivalently “at least one of A and/or B”)
may refer, in one embodiment, to at least one, optionally including more than one, A, with no
B present (and optionally including elements other than B); in another embodiment, to at least
one, optionally including more than one, B, with no A present (and optionally including
elements other than A); in yet another embodiment, to at least one, optionally including more
than one, A, and at least one, optionally including more than one, B (and optionally including
other elements); etc.

[0468] While the present teachings have been described in conjunction with various

embodiments and examples, it is not intended that the present teachings be limited to such
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embodiments or examples. On the contrary, the present teachings encompass various
alternatives, modifications, and equivalents, as will be appreciated by those of skill in the art.
[0469] While various inventive embodiments have been described and illustrated herein, those
of ordinary skill in the art will readily envision a variety of other means and/or structures for
performing the function and/or obtaining the results and/or one or more of the advantages
described herein, and each of such variations and/or modifications is deemed to be within the
scope of the inventive embodiments described herein. More generally, those skilled in the art
will readily appreciate that all parameters, dimensions, materials, and configurations described
herein are meant to be exemplary and that the actual parameters, dimensions, materials, and/or
configurations will depend upon the specific application or applications for which the inventive
teachings is/are used. Those skilled in the art will recognize many equivalents to the specific
inventive embodiments described herein. It is, therefore, to be understood that the foregoing
embodiments are presented by way of example only and that, within the scope of the appended
claims and equivalents thereto, inventive embodiments may be practiced otherwise than as
specifically described and claimed. Inventive embodiments of the present disclosure are
directed to each individual feature, system, article, material, kit, and/or method described
herein. In addition, any combination of two or more such features, systems, articles, materials,
kits, and/or methods, if such features, systems, articles, materials, kits, and/or methods are not
mutually inconsistent, is included within the inventive scope of the present disclosure.

[0470] The claims should not be read as limited to the described order or elements unless stated
to that effect. It should be understood that various changes in form and detail may be made by
one of ordinary skill in the art without departing from the spirit and scope of the appended
claims. All embodiments that come within the spirit and scope of the following claims and

equivalents thereto are claimed.

EXAMPLARY EMBODIMENTS - I
EXEMPLARY EMBODIMENT B1. A conjugate of Formula II:
T-L-V (II),
or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein:

V is of Formula II-1
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1 (RE)e (R )a
E D
(C =) 2D re G
C
/QC) °© N R
(RO)¢ RY (1-1),

wherein:

Ring A is 5- to 7-membered heterocycle;

each R* is independently oxo, halogen, -CN, -NO», -OH, -NHa, Ci alkyl, Ci alkoxy, Ci-
alkylamino, Cz alkenyl, Cz.6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more RY;

a is an integer selected from O to 10, as valency permits;

Ring C is C¢ aryl or 5- to 6-membered heteroaryl;

C! and C? are independently C or N;

each R® is independently _Ey, hydrogen, halogen, -CN, -NO2, -OH, -NH2, Ci5 alkyl, Ci¢
alkoxy, C16 alkylamino, Ca alkenyl, Caz6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Cs.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=0)R?, -S(=0).R?, -
S(=0)20R®,  -S(=0):NR°RY, -NRS(=0):R? -NR°S(=0)R? -NR‘S(=0),0R’, -
NR¢S(=0)2NRRY, -NRC(=O)NRR?, -NR"C(=O)R? -NR’C(=0)OR®, -OS(=0)2R?, -
OS(=0)20R", -0S(=0)2NRR?, -OC(=O)R?, -OC(=0)OR", -OC(=0)NR‘R?, -C(=O)R?, -
C(=0)OR®, or -C(=0)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

c is an integer selected from 0 to 5, as valency permits;

Ring D is Cg aryl or 5- to 6-membered heteroaryl;

each RP is independently _Ei*, halogen, -CN, -NOa, -OH, -NHa, Ci alkyl, Ci alkoxy, Ci
alkylamino, Caz.¢ alkenyl, C2 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0):R?, -S(=0).0R®, -
S(=0),NR°RY, -NR°S(=0):R?, -NR°S(=0)R?, -NRS(=0),0R®, -NR‘S(=0),NRR¢, -
NRPC(=O)NR‘R?, -NR’C(=O)R?, -NR°C(=O)OR®, -OS(=0)R? -OS(=0):0R’, -
OS(=0)NR°R¢, -OC(=0)R?, -OC(=0)OR, -OC(=0)NRR?, -C(=O)R?, -C(=0)OR?", or -
C(=0)NR‘RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,

heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";
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d is an integer selected from O to 4;

Ring E is Cs.i2 carbocycle or 5- to 12-membered heterocycle, wherein the carbocycle or
heterocycle is optionally substituted with one or more RY;

E'is C(R® ), NRF!", O, or S;

each RE' is independently halogen, -CN, -NO,, -OH, -NHa, Ci alkyl, Ci. alkoxy, Cis
alkylamino, Cs.¢ carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy,
alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

R®" is an amino-protecting group, hydrogen, Ci.6 alkyl, Css carbocyclyl, 3- to 6-membered
heterocyclyl, -S(=0)R%, -S(=0);0R®, -S(=0)%NR°RY, -C(=O)R? -C(=O0)OR®, or -
C(=0)NR°RY; wherein the alkyl, carbocyclyl, or heterocyclyl is optionally substituted with

one or more RY;

each R is independently _%1*’ 0x0, hydrogen, halogen, -CN, -NO», -OH, -NH>, C ¢ alkyl, Ci-
¢ alkoxy, Ci¢ alkylamino, Ca.¢ alkenyl, Ca alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R"Y; or

two geminal R, together with the carbon atom to which they are bonded, form Cs.¢ carbocycle
or 3- to 6-membered heterocycle, wherein the carbocycle or heterocycle is optionally
substituted with one or more RY;

e is an integer selected from 0 to 6;

RY? is hydrogen, Ci. alkyl, Cs. carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0)2R?, -
S(=0),0R", -S(=0):NRRY, -C(=0)R?, -C(=0)OR®, or -C(=0)NR°RY; wherein the alkyl,

carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

RY* is _gi‘, hydrogen, Ci alkyl, or Ci.s heteroalkyl, wherein the alkyl or heteroalkyl is
optionally substituted with one or more R"; and

RV’ is hydrogen, halogen, -CN, -NO3, -OH, -NH3, Ci¢alkyl, Ci.¢ alkoxy, Ci.¢ alkylamino, Ca-
¢ alkenyl, Ca6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce10 aryl, 5- to
10-membered heteroaryl, -C(=0)OR®, or -C(=O)NR°RY, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more R",

* *k

wherein one of R, RP, R¥ and RY* is =3 ,and —§ , denotes attachment to -L-T,

L is of Formula ITI-2
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I

* denotes attachment to T and ** denotes attachment to V;

(1-2),

wherein:

each L’ is independently Ci alkylene, Ci.¢ heteroalkylene, Ca.¢ alkenylene, Ca.¢ alkynylene,
Cs.1zcarbocyclylene, 3- to 12-membered heterocyclylene, Ce.10 arylene, 5- to 10-membered
heteroarylene, -C(=0)-, -C(=0)N(R")-, -C(=0)O-, -N(R")-, -O-, -S-, or -S(=0),-, wherein
the alkylene, alkenylene, carbocyclylene, heterocyclylene, arylene, or heteroarylene is
optionally substituted with one or more R";

each occurrence of RY is independently hydrogen, Ci.¢ alkyl, Ca. alkenyl, Ca.¢ alkynyl, Cs.12
carbocyclyl, 3- to 12-membered heterocyclyl, Ce-10 aryl, 5- to 10-membered heteroaryl, -
S(=0)2R?, -S(=0)20R", -S(=0)2NR°R?, -C(=0)R?, -C(=0)OR", or -C(=O)NRR?, wherein
the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R"; and

lis an integer selected from O to 6,

T is of Formula I1-3

R1ao\ 0 (R 0
R1b0” R” F|{3 0 W
R | ﬂ N N ¢
R 4 B' R®)e
o
R (I1-3),

wherein:

R'? and R'® are independently hydrogen or Ci. alkyl optionally substituted with one or more
RY;

R?*and R are independently hydrogen or halogen;

R* and R* together form an oxo; or

R?**and R, together with the carbon atom to which they are attached, form Cs.¢ carbocycle or
3- to 6-membered heterocycle, wherein the carbocycle or heterocycle is optionally
substituted with one or more RY;

Ring A’ is Ce10aryl or 5- to 10-membered heteroaryl;

each R is independently halogen, -CN, -NO3, -OH, -NH, Ci alkyl, Ci.¢ alkoxy, Cis
alkylamino, Ca.¢ alkenyl, C2¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
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Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0):R?, -S(=0)20R?, -
S(=0),NR°RY, -NR°S(=0):R?, -NR°S(=O)R?, -NR°S(=0),0R®, -NR°S(=0),NRR?, -
NRPC(=0)NRRY, -NR°C(=O)R?, -NR°C(=O)OR®, -OS(=0):R? -OS(=0);0R", -
OS(=0)NR°RY, -OC(=0)R?, -OC(=0)OR, -OC(=0)NRRY, -C(=O)R?, -C(=0)OR?", or -
C(=O)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

a’ is an integer selected from 0 to 6, as valency permits;

R? is hydrogen, Ci.6 alkyl, Ca- alkenyl, Ca alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, -S(=0):R? -S(=0)0R°, -
S(=0)NR°RY, -C(=O0)R?, -C(=0)OR", or -C(=O)NR‘RY, wherein the alkyl, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more RY;

Ring B’ is 3- to 12-membered heterocycle;

*

each R is independently _E_, oxo0, halogen, -CN, -NO,, -OH, -NHaz, Ci alkyl, Ci.¢ alkoxy,
Ci6 alkylamino, Cas alkenyl, Cazs alkynyl, Cs.i2 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, -SRP, -S(=O)R?, -S(=O)R?, -
S(=0)0R?, -S(=0)NR°RY, -NR°S(=0):R?, -NR°S(=O)R?, -NR°S(=0).OR®, -
NRS(=0)2NRR?, -NR"C(=O)NRR?, -NR"C(=O)R?* -NR’C(=0)OR’, -OS(=0):R? -
0S(=0),0R®, -OS(=0):NR°RY, -OC(=0)R?, -OC(=0)OR®, -OC(=0)NRRY, -C(=O)R%, -
C(=0)OR®, or -C(=0)NRRY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

* denotes attachment to L;

b’ is an integer selected from O to 6, as valency permits;

Ring C’ is 3- to §-membered heterocycle;

each R is independently oxo, halogen, -CN, -NOa, -OH, -NH3, Ci.¢ alkyl, Ci.¢ alkoxy, Ci.6
alkylamino, Ca.¢ alkenyl, C2¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0):R?, -S(=0)20R®, -
S(=0);NR°RY, -NR°S(=0):R?, -NR°S(=O)R?, -NR°S(=0),0R®, -NR°S(=0),NRR?, -
NR"C(=O)NR‘R?, -NR’C(=O)R?, -NR°C(=O)OR’, -OS(=0)R? -OS(=0):0R’, -
OS(=0)NR°RY, -OC(=0)R?, -OC(=0)OR, -OC(=0)NRR?, -C(=O)R?, -C(=0)OR?", or -
C(=O)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

¢’ is an integer selected from 0 to 6, as valency permits;
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W is
L I I
Q” "NH, QJ\NH2 QJ\NHQ
) Es R’ ° 0 /Esj\
Ay Ay O Fy e
R® 0 R (W-1), RR®R® (W) o R (W-3), or
Wis
A X
o}
NH
Q 2 Q)I\NHZ q”  NH;
RS R®
s [ RrM s |
;‘N N R'? ) - f“N N R
L ;\N ‘?1‘ L
R 0 fe\* |4 R (0] ff‘*
o) (W-4) R* O (W-5), (W-6), or
0
QJJ\NHZ
s *
?j‘N O\R;”:
RORYRE (g,
wherein:

* denotes attachment to L;

Q is absent; or

Qis -C(RY;y-, -O-, and -N(RY)-;

each RQis independently hydrogen, halogen, -CN, -NO», -OH, -NHa, Ci¢ alkyl, Ci alkoxy,
Ci6 alkylamino, Cs carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl,
alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more
R"; or

two R, together with the carbon atom to which they are attached, form Cs. carbocyclyl or 3-
to 6-membered heterocyclyl, wherein the carbocyclyl or heterocyclyl is optionally
substituted with one or more RY;

RY is hydrogen, Ci.6 alkyl, Cs.6 carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0)2R?, -
S(=0),0R?, -S(=0)NRRY, -C(=0)R?, -C(=0)OR", or -C(=0)NR°RY, wherein the alkyl,
carbocyclyl or heterocyclyl is optionally substituted with one or more R";

s is an integer selected from O to 4;

R*and R’ are independently hydrogen, Ci.¢ alkyl, Ca alkenyl, Ca¢ alkynyl, Cs.12 carbocyclyl,

3- to 12-membered heterocyclyl, Ce10 aryl, 5- to 10-membered heteroaryl, -S(=0)2R?, -
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S(=0):0R", -S(=0)2NRRY, -C(=0)R?, -C(=0)OR", or -C(=0)NRRY, wherein the alkyl,
alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with
one or more RY;

RS and R’ are independently Ce.10 aryl or 5- to 10-membered heteroaryl, wherein the aryl or
heteroaryl is optionally substituted with one or more R% or R, respectively;

each R and each R™ are independently halogen, -CN, -NO,, -OH, -NHa, Ci alkyl, Cis
alkoxy, Ci alkylamino, Cz alkenyl, Cz alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=O)R?, -
S(=0)0R?, -S(=0)NR°RY, -NR°S(=0):R? -NR°S(=0)R?, -NR°S(=0),0R®,
NR°S(=0):NR‘R?, -NR’C(=O)NRR?, -NR’C(=O)R?, -NR"C(=0)OR", -OS(=0):R? -
0S(=0)20R", -0S(=0)2NRR?, -OC(=0)R?, -OC(=0)OR®, -OC(=0)NRR", -C(=O)R?, -
C(=0)OR®, or -C(=0)NRRY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,

carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

or

R’ is hydrogen or Ci alkyl optionally substituted with one or more R,

each R™ is independently halogen, -CN, -NO, -OH, -NH», Ci. alkyl, Ci.6 alkoxy, Cis
alkylamino, Ca.¢ alkenyl, Ca26 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more RY;

or

RS and R’, together with the carbon atom to which they are attached, form Cs.12 carbocyclyl, 3-
to 12-membered heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl, wherein the
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

R3 and R® are independently hydrogen, halogen, -CN, -NO,, -OH, -NHz, Ci.6 alkyl, Cis
alkoxy, Ca alkenyl, Ca alkynyl, Ci alkylamino, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Cs.10 aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

R’ is Cg.10 aryl or 5- to 10-membered heteroaryl, wherein the aryl or heteroaryl is optionally
substituted with one or more R%;

each R is independently halogen, -CN, -NO3, -OH, -NH», Ci alkyl, Ci¢ alkoxy, Cis
alkylamino, Cz alkenyl, Ca6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0)2R?, -S(=0):0R", -

S(=0)NRRY, -NRS(=0)2R?, -NR°S(=0)R?, -NR°S(=0);0R®, -NR°S(=0),NR‘RY, -
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NRPC(=0)NRR?, -NR°C(=O)R?, -NR"C(=O)OR®, -OS(=0):R?, -OS(=0).0R’, -
OS(=0):NR°R?, -OC(=0)R?, -OC(=0)OR", -OC(=0)NRR¢, -C(=O)R?, -C(=0)OR", or -
C(=0O)NRRY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

R is hydrogen, halogen, -CN, -NOs, -OH, -NHa, Ci alkyl, Ci¢ alkoxy, Caz.¢ alkenyl, Cas
alkynyl, Ci.s alkylamino, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10 aryl, or
5- to 10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

R!"! is hydrogen or Ci. alkyl optionally substituted with one or more R;

R'?is hydrogen, Ci.¢ alkyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Cs-10aryl, 5- to
10-membered heteroaryl, -(Cis alkylene)-(Cs.12 carbocyclyl), -(Ci alkylene)-(3- to 12-
membered heterocyclyl), -(Cis alkylene)-(Ce10 aryl), or -(Cie alkylene)-(5- to 10-
membered heteroaryl), wherein the alkyl, alkylene, carbocyclyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more R'?;

each R is independently oxo, halogen, -CN, -NO2, -OH, -NH», Ci alkyl, Ci.¢ alkoxy, Ci.6
alkylamino, Cz- alkenyl, Ca6 alkynyl, Cs-12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0):R?, -S(=0).0R", -
S(=0),NR°RY, -NR°S(=0):R?, -NR°S(=0)R?, -NR°S(=0),0R®, -NR°S(=0),NRR?, -
NR’C(=0)NR°R?, -NR°C(=O)R?, -NR"C(=0)OR’, -OS(=0):R*, -OS(=0).0R’, -
OS(=0):NR°R?, -OC(=0)R?, -OC(=0)OR", -OC(=0)NRR¢, -C(=O)R?, -C(=0)OR?", or -
C(=O)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

R and R'%, together with the carbon atom to which they are attached, form Cs.¢ carbocyclyl
or 3- to 6-membered heterocyclyl, wherein carbocyclyl or heterocyclyl is optionally
substituted with one or more R"; or

R'! and R?, together with the intervening atoms, form 4- to 8-membered heterocyclyl optionally
substituted with one or more R"; and

R is hydrogen, halogen, -CN, -NOa, -OH, -NHa, C1.¢ alkyl, Ci.6 alkoxy, Ci.¢ alkylamino, Ca.
alkenyl, Cz¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10aryl, or 5- to
10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,

carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R",

wherein:
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each R" is independently oxo, halogen, -CN, -NO, -OH, -NH;, Ci alkyl, Ci.¢ alkoxy, Ci.6
alkylamino, Caz.¢ alkenyl, C2 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0)2R?, -S(=0):0R", -
S(=0),NR°RY, -NR°S(=0):R?, -NR°S(=0)R?, -NRS(=0),0R®, -NR¢S(=0),NRR¢, -
NR°C(=0)NRR?, -NR°C(=O)R?, -NR"C(=O)OR’, -OS(=0):R*, -OS(=0).0R’, -
0S(=0):NRRY, -OC(=0)R?, -OC(=0)OR®, -OC(=0)NR°RY, -C(=O)R?, -C(=0)OR", or -
C(=O)NR°RY; wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more substituents
selected from oxo, halogen, -CN, -NO2, -OH, -NH», Ci.¢ alkyl, Ci.¢ alkoxy, Cisalkylamino,
Casalkenyl, Ca¢ alkynyl, Cs¢ carbocyclyl, and 3- to 6-membered heterocyclyl;

each R* is independently Ci alkyl, Ca.s alkenyl, Caz.6 alkynyl, Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, Cs10aryl, or 5- to 10-membered heteroaryl;

each R® is independently hydrogen, Ci alkyl, Ca. alkenyl, Ca alkynyl, Cs.12 carbocyclyl, 3-
to 12-membered heterocyclyl, Cs.10aryl, or 5- to 10-membered heteroaryl; and

each R® and RY is independently hydrogen, Ci alkyl, Ca alkenyl, Ca¢ alkynyl, Ci.i2
carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10aryl, or 5- to 10-membered heteroaryl;
or

R and RY, together with the nitrogen atom to which they are attached, form 3- to 12-membered
heterocyclyl,

wherein each occurrence of R%, R, R¢, and R¢ is independently and optionally substituted with
one or more R* and

each R? is independently oxo, halogen, -CN, -NO,, -OH, -NH>, Ci alkyl, Ci.¢ alkoxy, Cis
alkylamino, Ca¢ alkenyl, Ca.¢ alkynyl, Cs¢ carbocyclyl, or 3- to 6-membered heterocyclyl.

EXEMPLARY EMBODIMENT B2. The conjugate of any one of the preceding exemplary

embodiments, wherein Ring C is 5- to 6-membered heteroaryl comprising at least one nitrogen

atoms.

EXEMPLARY EMBODIMENT B3. The conjugate of any one of the preceding exemplary

embodiments, wherein Ring C is oxazole, isoxazole, or triazole.

EXEMPLARY EMBODIMENT B4. The conjugate of any one of the preceding exemplary

embodiments, wherein Ring C is 1,2,3-triazole.

EXEMPLARY EMBODIMENT BS5. The conjugate of any one of the preceding exemplary

embodiments, wherein V is of Formula II-1-i, II-1-ii, II-1-iii, or II-1-iv
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(R%)a
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AI-1-0),

(II-1-iv).

EXEMPLARY EMBODIMENT B6. The conjugate of any one of the preceding exemplary

embodiments, wherein Ring E is 5- to 8-membered heterocycle.

EXEMPLARY EMBODIMENT B7. The conjugate of any one of the preceding exemplary

embodiments, wherein V is of Formula II-1-v or II-1-vi

(RMa

(RS,
S E'D
S N@Rw
N O RV3

(IT-1-v) or
RA
1%[ (RE)e ( )a
mE A (A (RP)q
E RV4
N
C%
R \N,O 0O 3 N‘ RV5
RY3 (T1-1-vi),
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wherein:

mislor2;andnisO, 1, or 2.

EXEMPLARY EMBODIMENT 8. The conjugate of any one of the preceding exemplary
embodiments, wherein each RF is independently oxo, hydrogen, halogen, -CN, -NO», -OH, -
NH,, Ci¢ alkyl, Cis alkoxy, Cie alkylamino, Css carbocyclyl, or 3- to 6-membered
heterocyclyl, wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally
substituted with one or more R".

EXEMPLARY EMBODIMENT B9. The conjugate of any one of the preceding exemplary

embodiments, wherein V is of Formula II-1-vii or II-1-viii

(II-1-vii) or

(I1-1-viii),

wherein:

RY is independently hydrogen, Ci alkyl, or Ci¢ alkoxy, wherein at least one RF is not
hydrogen;

two RY, together with the carbon atom to which they are bonded, form Cs.¢ carbocycle or 3- to
6-membered heterocycle, wherein the carbocycle or heterocycle is optionally substituted
with one or more R"; and

e is an integer selected from 2-6.

EXEMPLARY EMBODIMENT 10. The conjugate of any one of the preceding exemplary

embodiments, wherein E! is C(RE!),, NRE!” or O, wherein RE! is hydrogen or Ci.¢ alkyl, and

RE! is amino-protecting group, hydrogen, Ci.6 alkyl, or -C(=O)R?.

EXEMPLARY EMBODIMENT 11. The conjugate of any one of the preceding exemplary

embodiments, wherein each R€ is independently hydrogen, halogen, -CN, -NO», -OH, -NH>,

Cis alkyl, Ci alkoxy, Ci6 alkylamino, Cs.6 carbocyclyl, or 3- to 6-membered heterocyclyl,
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wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally substituted
with one or more R".

EXEMPLARY EMBODIMENT B12. The conjugate of any one of the preceding
exemplary embodiments, wherein each R is independently hydrogen, Ci.¢alkyl, or Cs.6
carbocyclyl.

EXEMPLARY EMBODIMENT B13. The conjugate of any one of the preceding
exemplary embodiments, wherein ¢ is O or 1.

EXEMPLARY EMBODIMENT B14. The conjugate of any one of the preceding
RYa

A
.N

exemplary embodiments, wherein o s
(RMa

\
[a

N
}LL“"RN

EXEMPLARY EMBODIMENT B15. The conjugate of any one of the preceding
exemplary embodiments, wherein a is 1 or 2, and at least one of R* is -OH.

EXEMPLARY EMBODIMENT B16. The conjugate of any one of the preceding
(RMa

A
N
exemplary embodiments, wherein is

\
OH OH

N - o
or \

EXEMPLARY EMBODIMENT B17. The conjugate of any one of the preceding
exemplary embodiments, wherein Ring D is phenyl.

EXEMPLARY EMBODIMENT B18. The conjugate of any one of the preceding

(RP)q

? V5
exemplary embodiments, wherein @R is
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(R%)q

EXEMPLARY EMBODIMENT B19. The conjugate of any one of the preceding
exemplary embodiments, wherein d is O or 1.

EXEMPLARY EMBODIMENT B20. The conjugate of any one of the preceding
exemplary embodiments, wherein RY? is hydrogen.

EXEMPLARY EMBODIMENT B21. The conjugate of any one of the preceding
exemplary embodiments, wherein RY* is hydrogen or methyl.

EXEMPLARY EMBODIMENT B22. The conjugate of any one of the preceding
exemplary embodiments, wherein RY? is halogen or 5- to 6-membered heteroaryl optionally
substituted with one or more R".

EXEMPLARY EMBODIMENT B23. The conjugate of any one of the preceding
exemplary embodiments, wherein RY?is thiazolyl optionally substituted with one or more R".
EXEMPLARY EMBODIMENT B24. The conjugate of any one of the preceding
exemplary embodiments, wherein each L’ is independently Ci alkylene, Ci heteroalkylene,
5- to 10-membered heteroarylene, Cs.12 carbocyclylene, 3- to 12-membered heterocyclylene, -
C(=0)-, -C(=0)N(RY)-, -C(=0)0-, -N(RY)-, -O-, or -S(=0)»-, wherein the alkylene,
heteroalkylene, heteroarylene, carbocyclylene, or heterocyclylene is optionally substituted
with one or more R", 11is an integer selected from 1 to 4.

EXEMPLARY EMBODIMENT B25. The conjugate of any one of the preceding
exemplary embodiments, wherein L’ is Ci.salkylene, Ci.¢ heteroalkylene, Cs.12 carbocyclylene,
3- to 12-membered heterocyclylene, -C(=0)-, -N(RY)-, or -O-, wherein the alkylene,
carbocyclylene, or heterocyclylene is optionally substituted with one or more R".
EXEMPLARY EMBODIMENT B26. The conjugate of any one of the preceding
exemplary embodiments, wherein L is Ci¢ alkylene, -(Ci¢ alkylene)-(5- to 10-membered
heteroarylene)-(Ci¢ alkylene)-, -(Cis alkylene)-N(RY)C(=0)-, -C(=0)-(Ci alkylene)-
N(RY)C(=0)-(C1-6 alkylene)-, or -(Ci- alkylene)-N(R™)C(=0)-(Ci alkylene)-, wherein the
alkylene is optionally substituted with one or more R".

EXEMPLARY EMBODIMENT B27. The conjugate of any one of the preceding
exemplary embodiments, wherein each R™ is hydrogen.

EXEMPLARY EMBODIMENT B28. The conjugate of any one of the preceding

exemplary embodiments, wherein Ring A’ is 5- to 10-membered heteroaryl.
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EXEMPLARY EMBODIMENT B29. The conjugate of any one of the preceding
exemplary embodiments, wherein Ring A’ is indolyl or benzo[b]thiophenyl.
EXEMPLARY EMBODIMENT B30. The conjugate of any one of the preceding

exemplary embodiments, wherein Ring A’ is

TastiEacs

EXEMPLARY EMBODIMENT B31. The conjugate of any one of the preceding
exemplary embodiments, wherein T is of Formula II-3-i-a or II-3-i-b
RO /OR1a
Px
R% /=0
R ) Q
I \ RO w
o8 B (R
R®)y (I1-3-i-a) or
RO /ORm
Px
RZ /0
R2b
w
R%)e
(I1I-3-i-b).
EXEMPLARY EMBODIMENT B32. The conjugate of any one of the preceding

exemplary embodiments, wherein Ring B’ is 7- to 9-membered heterocycle.

EXEMPLARY EMBODIMENT B33. The conjugate of any one of the preceding

exemplary embodiments, wherein R g

(R®)y

B'1 . -
b (0]

2

wherein B’! is -NHCH>-, -CH>NH-, or -CH2CHo-.
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EXEMPLARY EMBODIMENT B34. The conjugate of any one of the preceding

exemplary embodiments, wherein

| .
HN BI 9'
0
EXEMPLARY EMBODIMENT B35. The conjugate of any one of the preceding
exemplary embodiments, wherein Ring C’ is 4- to 7-membered heterocycle.
EXEMPLARY EMBODIMENT B36. The conjugate of any one of the preceding
exemplary embodiments, wherein T is of Formula II-3-ii-a or II-3-ii-b
R™0O_ /OR1a R“’o Rh
RZ 7 X0 R2a
i R)a o A)a
/\ 'I?3 0 >—vv }W
e /‘
NH N%N j
H \
© j(RC‘)c‘ )VRC)c
R (II-3-ii-a) or <RB> (II-3-ii-b).
EXEMPLARY EMBODIMENT B37. The conjugate of any one of the preceding

exemplary embodiments, wherein R'® and R'® are both hydrogen.

EXEMPLARY EMBODIMENT B38. The conjugate of any one of the preceding
exemplary embodiments, wherein R? and R® are independently halogen.

EXEMPLARY EMBODIMENT B39. The conjugate of any one of the preceding
exemplary embodiments, wherein R* and R are both -F.

EXEMPLARY EMBODIMENT B40. The conjugate of any one of the preceding
exemplary embodiments, wherein R** and R?® together form an oxo.

EXEMPLARY EMBODIMENT B41. The conjugate of any one of the preceding
exemplary embodiments, wherein each R is independently halogen, -CN, -NO», -OH, -NH>,
Ci.s alkyl, C16 alkoxy, Ci.s alkylamino, Ca.¢ alkenyl, Ca.6 alkynyl, Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, Cs.10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more R".
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EXEMPLARY EMBODIMENT B42. The conjugate of any one of the preceding
exemplary embodiments, wherein a’ is 0.

EXEMPLARY EMBODIMENT B43. The conjugate of any one of the preceding
exemplary embodiments, wherein R? is hydrogen or Ci.6 alkyl.

EXEMPLARY EMBODIMENT B44. The conjugate of any one of the preceding

*

exemplary embodiments, wherein each RP is independently _é_ , 0x0, halogen, -CN, -NO», -
OH, -NHa, Ci.s alkyl, Ci¢ alkoxy, Ci¢ alkylamino, Ca.¢ alkenyl, C2.¢ alkynyl, Cs.12 carbocyclyl,
3- to 12-membered heterocyclyl, Cs-10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl,
alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

EXEMPLARY EMBODIMENT B45. The conjugate of any one of the preceding

*

exemplary embodiments, wherein each R® is independently _E_, 0x0, halogen, -CN, -NOa, -
OH, -NHz, Ci¢alkyl, Ci¢ alkoxy, Ci alkylamino, C2¢ alkenyl, Ca.¢alkynyl, Cs.12 carbocyclyl,
3- to 12-membered heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -
S(=0)R?, -S(=0),0R®, -S(=0)NR°R?, -NR°S(=0):R?, -NR°S(=0)R? -NR°S(=0),0R®, -
NR‘S(=0)2NR‘R?, -NR’C(=O)NR‘R?, -NR’C(=O)R?, -NR°C(=O)OR’, -OS(=O):R%, -
OS(=0)20R", -OS(=0):NR°R?, -OC(=0O)R?, -OC(=0)OR", -OC(=O)NR‘R?, -C(=O)R?, -
C(=0)OR®, or -C(=O)NR‘RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R".
EXEMPLARY EMBODIMENT B46. The conjugate of any one of the preceding
exemplary embodiments, wherein b’ is 0 or 1.

EXEMPLARY EMBODIMENT B47. The conjugate of any one of the preceding
exemplary embodiments, wherein each R is independently oxo, halogen, -CN, -NO», -OH, -
NHz, Ci¢ alkyl, Ci6 alkoxy, Ci6 alkylamino, C2¢ alkenyl, Ca.¢ alkynyl, Cs.12 carbocyclyl, 3- to
12-membered heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl, wherein the alkyl,
alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".

EXEMPLARY EMBODIMENT B48. The conjugate of any one of the preceding
exemplary embodiments, wherein ¢’ is 0.

EXEMPLARY EMBODIMENT B49. The conjugate of any one of the preceding

exemplary embodiments, wherein W is
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B

NH,
%g
< N R’
SN

R* O R® (W-1).
EXEMPLARY EMBODIMENT B50. The conjugate of any one of the preceding
exemplary embodiments, wherein R® and R are independently Cs aryl or 5- to 6-membered
heteroaryl, wherein the aryl or heteroaryl is optionally substituted with one or more R% or R,
respectively.
EXEMPLARY EMBODIMENT B51. The conjugate of any one of the preceding
exemplary embodiments, wherein each R® and each R"® are independently halogen, -CN, -
NO3, -OH, -NH;, Cis alkyl, Ci alkoxy, Ci alkylamino, Cz¢ alkenyl, Cz.¢ alkynyl, Cs.12
carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, or -
S(=0)2R?, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl,
aryl, or heteroaryl is optionally substituted with one or more R".
EXEMPLARY EMBODIMENT B52. The conjugate of any one of the preceding
exemplary embodiments, wherein each R® and each R’ are independently halogen, -CN, -
NO3, -OH, -NHa, Cisalkyl, Ci6 alkoxy, Ci6 alkylamino, Ca.¢ alkenyl, C2¢ alkynyl, Ce.10 aryl,
5- to 10-membered heteroaryl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, -SRP, -
S(=0)R? -S(=0)1R? -S(=0)20R’, -S(=0)RNRRY, -NR°S(=0):R?, -NR°S(=O)R? -
NR¢S(=0)20R?, -NRS(=0);NRR?, -NR’C(=O)NRR?, -NR’C(=0)R?, -NR"C(=O)OR", -
OS(=0):R?, -OS(=0)20R", -0S(=0):NRR?, -OC(=O)R?, -OC(=0)ORP, -OC(=O)NRRY, -
C(=0)R?, -C(=0)OR®, or -C(=0)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more
R".
EXEMPLARY EMBODIMENT B353. The conjugate of any one of the preceding

exemplary embodiments, wherein W is

A
Q
)
N
R

NH,
R5
| 1
(0] o eﬁ\*

(W-4).
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EXEMPLARY EMBODIMENT B54. The conjugate of any one of the preceding
exemplary embodiments, wherein R'? is -(C1- alkylene)-(Ce-10 aryl) or -(Ci-6 alkylene)-(5- to
10-membered heteroaryl), wherein the alkylene is optionally substituted with one or more R",
and the aryl or heteroaryl is optionally substituted with one or more R'%,

EXEMPLARY EMBODIMENT BS55. The conjugate of any one of the preceding
exemplary embodiments, wherein each R'?* is independently oxo, halogen, -CN, -NO., -OH, -
NHz, Ci¢ alkyl, Ci6 alkoxy, Ci6 alkylamino, C2¢ alkenyl, Ca¢ alkynyl, Cs.12 carbocyclyl, 3- to
12-membered heterocyclyl, Ce-10 aryl, 5- to 10-membered heteroaryl, or -S(=0)2R?, wherein
the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is
optionally substituted with one or more R".

EXEMPLARY EMBODIMENT B56. The conjugate of any one of the preceding
exemplary embodiments, wherein each R'?2 g independently oxo, halogen, -CN, -NO», -OH, -
NHb», Ci6 alkyl, Ci alkoxy, Cis alkylamino, Ca¢ alkenyl, Cas alkynyl, Ce.10 aryl, 5- to 10-
membered heteroaryl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, -SR®, -S(=0)R?, -
S(=0):R?, -S(=0)20R", -S(=0)2NR°R?, -NRS(=0)2R?, -NRS(=O)R?, -NR°S(=0):0R", -
NR°S(=0)2NR‘R?, -NR’C(=O)NR‘R?, -NR°C(=O)R?, -NR°C(=O)OR’, -OS(=0):R%, -
0S(=0)20R®, -OS(=0):NRRY, -OC(=O)R?, -OC(=0)OR®, -OC(=0)NR°R?, -C(=O)R?, -
C(=0)OR®, or -C(=O)NR‘RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R".
EXEMPLARY EMBODIMENT B57. The conjugate of any one of the preceding
exemplary embodiments, wherein R’ is hydrogen, Cis alkyl, Ci. carbocyclyl, 3- to 6-
membered heterocyclyl, -S(=0):R?, -S(=0),0R®, -S(=0),NR°RY, -C(=0)R?, -C(=0)OR?®, or -
C(=0)NR°RY, wherein the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl
is optionally substituted with one or more R".

EXEMPLARY EMBODIMENT BS58. The conjugate of any one of the preceding
exemplary embodiments, wherein R is hydrogen.

EXEMPLARY EMBODIMENT B59. The conjugate of any one of the preceding

exemplary embodiments, wherein W is

ROR® R® (W2,
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EXEMPLARY EMBODIMENT B60. The conjugate of any one of the preceding

exemplary embodiments, wherein W is

RURR® (W),
EXEMPLARY EMBODIMENT B61. The conjugate of any one of the preceding
exemplary embodiments, wherein R® and R® are independently hydrogen, halogen, -CN, -
NO», -OH, -NH3, Ci¢alkyl, Ci.¢alkoxy, Ci¢alkylamino, C3.¢ carbocyclyl, or 3- to 6-membered
heterocyclyl, wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally
substituted with one or more R".
EXEMPLARY EMBODIMENT B62. The conjugate of any one of the preceding
exemplary embodiments, wherein R3* and R are both hydrogen.
EXEMPLARY EMBODIMENT B63. The conjugate of any one of the preceding
exemplary embodiments, wherein R’ is Cs aryl or 5- to 6-membered heteroaryl, wherein the
aryl or heteroaryl is optionally substituted with one or more R%,
EXEMPLARY EMBODIMENT B64. The conjugate of any one of the preceding
exemplary embodiments, wherein each R™is independently halogen, -CN, -NO2, -OH, -NH>,
Ci alkyl, Ci6 alkoxy, Ci6 alkylamino, Ca alkenyl, Ca6 alkynyl, Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, or -S(=0)2R?, wherein the
alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is
optionally substituted with one or more R";
EXEMPLARY EMBODIMENT B65. The conjugate of claim 63, wherein each R%* is
independently halogen, -CN, -NO>, -OH, -NH>, Ci, alkyl, Ci.¢ alkoxy, Ci.6 alkylamino, C2¢
alkenyl, Ca¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10 aryl, 5- to 10-
membered heteroaryl, -SR®, -S(=0)R?, -S(=0):R? -S(=0)0R’, -S(=0),NRR¢, -
NR¢S(=0):R?, -NR°S(=O)R?, -NR°S(=0);0R", -NR°S(=0);NRR?, -NR’C(=O)NR‘RY, -
NRPC(=0)R?, -NRC(=0)OR", -0S(=0)2R?, -OS(=0)0R", -0S(=0):NRR?, -OC(=O)R?, -
OC(=0)OR", -OC(=0)NRR?, -C(=0)R?, -C(=0)OR”, or -C(=0)NRR?, wherein the alkyl,
alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R".
EXEMPLARY EMBODIMENT B66. The conjugate of any one of the preceding

exemplary embodiments, wherein R* is hydrogen, Cis alkyl, Cs. carbocyclyl, 3- to 6-
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membered heterocyclyl, -S(=0):R?, -S(=0),0R?, -S(=0),NR°RY, -C(=0)R?, -C(=0)OR®, or -
C(=O)NR°RY, wherein the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl
is optionally substituted with one or more R".

EXEMPLARY EMBODIMENT B67. The conjugate of any one of the preceding
exemplary embodiments, wherein R* is hydrogen.

EXEMPLARY EMBODIMENT B68. The conjugate of any one of the preceding
exemplary embodiments, wherein Q is absent.

EXEMPLARY EMBODIMENT B69. The conjugate of any one of the preceding
exemplary embodiments, wherein s is 1.

EXEMPLARY EMBODIMENT B70. A conjugate selected from compounds described
in Table 2 and pharmaceutically acceptable salts thereof.

EXEMPLARY EMBODIMENT B71. A pharmaceutical composition comprising the
conjugate of any one of the preceding exemplary embodiments, and a pharmaceutically
acceptable excipient.

EXEMPLARY EMBODIMENT B72. A method of degrading STAT3 protein in a
patient or biological sample comprising contacting said patient or biological sample with a
conjugate of any one of the preceding exemplary embodiments.

EXEMPLARY EMBODIMENT B73. Use of a conjugate of any one of the preceding
exemplary embodiments in the manufacture of a medicament for degrading STAT3 protein in
a patient or biological sample.

EXEMPLARY EMBODIMENT B74. A conjugate of any one of the preceding
exemplary embodiments for use in degrading STAT3 protein in a patient or biological sample.
EXEMPLARY EMBODIMENT B75. A method of treating a STAT3-mediated disease
or disorder comprising administering to a patient in need thereof a conjugate of any one of the
preceding exemplary embodiments.

EXEMPLARY EMBODIMENT B76. Use of a conjugate of any one of the preceding
exemplary embodiments in the manufacture of a medicament for treating a STAT3-mediated
disease or disorder.

EXEMPLARY EMBODIMENT B77. A conjugate of any one of the preceding
exemplary embodiments for use in treating a STAT3-mediated disease or disorder.
EXEMPLARY EMBODIMENT B78. The method, use, or conjugate for use of any one
of the preceding exemplary embodiments, wherein the STAT3-mediated disorder is cancer, an
autoimmune disease, an inflammatory disorder, a neurodegenerative disease, a viral disease, a

hereditary disorder, a hormone-related disease, a metabolic disorder, a condition associated
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with organ transplantation, an immunodeficiency disorder, a destructive bone disorder, a
proliferative disorder, an infectious disease, a condition associated with cell death, thrombin-
induced platelet aggregation, liver disease, a pathologic immune condition involving T cell

activation, a cardiovascular disorder, or a CNS disorder.

EXAMPLARY EMBODIMENTS - II
EXEMPLARY EMBODIMENT Al. A compound of Formula I:

(R)a

(RF)e
E1 RD
( ZESB\“/N A RV4 (R™)q
C4«
@) V3
(RO R ),

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein:

Ring A is 5- to 7-membered heterocycle;

each R# is independently oxo, halogen, -CN, -NO,, -OH, -NH», Ci alkyl, Ci- alkoxy, Ci-
alkylamino, Ca.¢ alkenyl, C26 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more RY;

a is an integer selected from O to 10, as valency permits;

Ring C is C¢ aryl or 5- to 6-membered heteroaryl;

C! and C? are independently C or N;

each R is independently hydrogen, halogen, -CN, -NOz, -OH, -NHz, C.s alkyl, Ci. alkoxy,
Ci6 alkylamino, Cas alkenyl, Cz¢ alkynyl, Cs.i2 carbocyclyl, 3- to 12-membered
heterocyclyl, Cs.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=0)R?, -S(=0):R?,
S(=0)0R®,  -S(=0):NRRY, -NRS(=0)2R? -NR°S(=0)R? -NR‘S(=0)0R®,
NR°S(=0):NRR?, -NR’C(=O)NRR?, -NR’C(=O)R?, -NR"C(=0)OR", -OS(=0):R?, -
0S(=0)20R", -0S(=0):NRR?, -OC(=0)R?, -OC(=0)OR®, -OC(=0)NRR’, -C(=O)R?, -
C(=0)OR", or -C(=0)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,

carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";
c is an integer selected from O to 5, as valency permits;
Ring D is Cs aryl or 5- to 6-membered heteroaryl;
each RP is independently halogen, -CN, -NO2, -OH, -NH», Ci alkyl, Ci¢ alkoxy, Cis
alkylamino, Ca.¢ alkenyl, C2¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
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Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0):R?, -S(=0)20R?, -
S(=0),NR°RY, -NR°S(=0):R?, -NR°S(=O)R?, -NR°S(=0),0R®, -NR°S(=0),NRR?, -
NRPC(=0)NRRY, -NR°C(=O)R?, -NR°C(=O)OR®, -OS(=0):R? -OS(=0);0R", -
OS(=0):NR°R?, -OC(=0)R?, -OC(=0)OR", -OC(=0)NRR¢, -C(=O)R*, -C(=0)OR", or -
C(=O)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

d is an integer selected from 0 to 4;

Ring E is Cs.12 carbocycle or 5- to 12-membered heterocycle, wherein the carbocycle or
heterocycle is optionally substituted with one or more RY;

E'is CR* )2, NRF!", O, or S;

each RE! is independently halogen, -CN, -NO2, -OH, -NH», Ci alkyl, Ci alkoxy, Cis
alkylamino, Cs carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy,
alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

R is an amino-protecting group, hydrogen, Ci.6 alkyl, C3s carbocyclyl, 3- to 6-membered
heterocyclyl, -S(=0):R? -S(=0)0R®, -S(=0)%NR‘RY, -C(=O)R?, -C(=O)OR®, or -
C(=0)NR°RY; wherein the alkyl, carbocyclyl, or heterocyclyl is optionally substituted with
one or more RY;

each RF is independently oxo, hydrogen, halogen, -CN, -NO,, -OH, -NHa, Ci. alkyl, Ci.6
alkoxy, Ci6 alkylamino, Cz alkenyl, Caz.6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more RY; or

two geminal R, together with the carbon atom to which they are bonded, form Cs.¢ carbocycle
or 3- to 6-membered heterocycle, wherein the carbocycle or heterocycle is optionally
substituted with one or more R";

e is an integer selected from 0 to 6;

RY? is hydrogen, Ci. alkyl, Cs.s carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0)2R?, -
S(=0)20RP, -S(=0)%NR°R?, -C(=0)R?, -C(=0)OR", or -C(=O)NRR?; wherein the alkyl,
carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

RY* is hydrogen, Ci alkyl, or Ci.s heteroalkyl, wherein the alkyl or heteroalkyl is optionally
substituted with one or more R"; and

RY? is hydrogen, halogen, -CN, -NO», -OH, -NH,, Calkyl, Ci-¢alkoxy, Ci.¢ alkylamino, C».
¢ alkenyl, Ca6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce10 aryl, 5- to

10-membered heteroaryl, -C(=0)OR®, or -C(=0)NR‘RY, wherein the alkyl, alkoxy,
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alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more RY,

wherein:

each R" is independently oxo, halogen, -N3, -CN, -NO2, -OH, -NHa, Ci.s alkyl, C1.¢ alkoxy, C1-
s alkylamino, Ca.¢ alkenyl, Cas alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O0)R?, -S(=0)R?, -S(=0)20R", -
S(=0);NR°R?, -NR°S(=0):R?, -NR°S(=0)R?, -NR°S(=0),OR®, -NR°S(=0),NRR?, -
NRPC(=0)NRR?, -NR°C(=O)R?, -NR"C(=O)OR®, -OS(=0):R?, -OS(=0)0R’, -
OS(=0):NR°R?, -OC(=0)R?, -OC(=0)OR", -OC(=0)NRR¢, -C(=O)R?, -C(=0)OR", or -
C(=0)NR‘RY; wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more substituents
selected from oxo, halogen, -CN, -NO», -OH, -NH», Cisalkyl, Ci¢ alkoxy, Cisalkylamino,
Casalkenyl, Cagalkynyl, Css carbocyclyl, and 3- to 6-membered heterocyclyl; or

two R", together with the one or more intervening atoms, form Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, Ce-10aryl, or 5- to 10-membered heteroaryl;

cach R* is independently Cis alkyl, Ca.s alkenyl, Ca.6 alkynyl, Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, Cs10aryl, or 5- to 10-membered heteroaryl;

each R® is independently hydrogen, Ci.6 alkyl, Ca alkenyl, Ca.s alkynyl, Cs.12 carbocyclyl, 3-
to 12-membered heterocyclyl, Cs.10 aryl, or 5- to 10-membered heteroaryl; and

each R® and RY is independently hydrogen, Ci¢ alkyl, Ca¢ alkenyl, Cs¢ alkynyl, Ci.i2
carbocyclyl, 3- to 12-membered heterocyclyl, Cs10aryl, or 5- to 10-membered heteroaryl;
or

R and RY, together with the nitrogen atom to which they are attached, form 3- to 12-membered
heterocyclyl,

wherein each occurrence of R?, R, R®, and R? is independently and optionally substituted with
one or more R* and

each R? is independently oxo, halogen, -CN, -NOz, -OH, -NHa, Ci.6 alkyl, C1.¢ alkoxy, Cis
alkylamino, Cz¢ alkenyl, Ca.¢ alkynyl, Cs¢ carbocyclyl, or 3- to 6-membered heterocyclyl.

EXEMPLARY EMBODIMENT A2. A conjugate of Formula I:
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(RE)e (R )a
1
R g
C~C’I
/QC) O 4 N‘>\®RV5
(RO)¢ RY® @,

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein:

Ring A is 5- to 7-membered heterocycle;

each R* is independently oxo, halogen, -CN, -NOz, -OH, -NHa, Ci alkyl, Ci alkoxy, Ci-
alkylamino, Caz.¢ alkenyl, C26 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more RY;

a is an integer selected from 0 to 10, as valency permits;

Ring C is C¢ aryl or 5- to 6-membered heteroaryl;

C! and C? are independently C or N;

each RC is independently _gi*, hydrogen, halogen, -CN, -NOa, -OH, -NH», Ci alkyl, Ci
alkoxy, Ci alkylamino, Ca2 alkenyl, Cz alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0)R?, -
S(=0)%0R’, -S(=0)NR‘RY, -NR°S(=0):R?, -NR°S(=O)R?, -NR°S(=0);0R", -
NR¢S(=0)2NRR?, -NR"C(=O)NRR?, -NR"C(=O)R?*, -NR’C(=0)OR"’, -OS(=0)2R? -
0S(=0)20R", -OS(=0):NR°RY, -OC(=0)R?, -OC(=0)OR®, -OC(=O)NRR?, -C(=O)R?, -
C(=0)OR®, or -C(=0)NRRY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

c is an integer selected from 0 to 5, as valency permits;

Ring D is Cs aryl or 5- to 6-membered heteroaryl;

each RP is independently _EP, halogen, -CN, -NO», -OH, -NH», Ci.¢ alkyl, Ci.¢ alkoxy, Ci.6
alkylamino, Ca.¢ alkenyl, C2¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ces-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O0)R?, -S(=0)R?, -S(=0)20R", -
S(=0)NRRY, -NR°S(=0):R? -NRS(=0)R? -NRS(=0)0OR®, -NR°S(=0),NRR¢, -
NRPC(=O)NR‘R?, -NR’C(=O)R?, -NR°C(=O)OR’, -OS(=0):R? -OS(=0):0R", -
OS(=0)NR°R¢, -OC(=0)R?, -OC(=0)OR", -OC(=0)NRR?, -C(=O)R?, -C(=0)OR", or -
C(=0)NR‘RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,

heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";
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d is an integer selected from O to 4;

Ring E is Cs.i2 carbocycle or 5- to 12-membered heterocycle, wherein the carbocycle or
heterocycle is optionally substituted with one or more RY;

E'is C(R® ), NRF!", O, or S;

each RE' is independently halogen, -CN, -NO,, -OH, -NHa, Ci alkyl, Ci. alkoxy, Cis
alkylamino, Cs.¢ carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy,
alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

R®" is an amino-protecting group, hydrogen, Ci.6 alkyl, Css carbocyclyl, 3- to 6-membered
heterocyclyl, -S(=0)R%, -S(=0);0R®, -S(=0)%NR°RY, -C(=O)R? -C(=O0)OR®, or -
C(=0)NR°RY; wherein the alkyl, carbocyclyl, or heterocyclyl is optionally substituted with

one or more RY;

each R¥ is independently _gy, oxo0, hydrogen, halogen, -CN, -NOa, -OH, -NH>, Ci.¢ alkyl, Ci.
¢ alkoxy, Ci¢ alkylamino, Cz6 alkenyl, Ca alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more RY; or

two geminal RE, together with the carbon atom to which they are bonded, form Cs.¢ carbocycle
or 3- to 6-membered heterocycle, wherein the carbocycle or heterocycle is optionally
substituted with one or more RY;

e is an integer selected from 0 to 6;

RY? is hydrogen, Ci.¢ alkyl, Cs.6 carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0)2R?, -
S(=0)0RP, -S(=0)2NR°RY, -C(=0)R?, -C(=0)OR®, or -C(=0)NRR?; wherein the alkyl,

carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

*

RY* is _E_ , hydrogen, Cis alkyl, Cis heteroalkyl, wherein the alkyl, Ci alkylene, or
heteroalkyl is optionally substituted with one or more R";

RV is hydrogen, halogen, -CN, -NO3, -OH, -NH3, Ci¢alkyl, Ci.¢ alkoxy, Ci.¢ alkylamino, Ca-
¢ alkenyl, Ca6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ces10 aryl, 5- to
10-membered heteroaryl, -C(=0)OR®, or -C(=O)NR°RY, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more R",

wherein one of RY4, RE, RP, RCis _é_ , wherein _g_ denotes attachment to -L-T,

L is a linker; and
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T is a ligand for a protein,

wherein:

each R" is independently oxo, halogen, -N3, -CN, -NOa, -OH, -NH3, Ci.¢ alkyl, C1.¢ alkoxy, Ci-
s alkylamino, Cz¢ alkenyl, Ca.¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0)2R?, -S(=0):0R", -
S(=0),NR°RY, -NR°S(=0):R?, -NR°S(=0)R?, -NR°S(=0),0R®, -NR°S(=0),NRR?, -
NR°C(=0)NRR?, -NR°C(=O)R?, -NR"C(=0O)OR®, -OS(=0):R*, -OS(=0).0R’, -
OS(=0):NR°RY, -OC(=0)R?, -OC(=0)OR®, -OC(=O)NR°RY, -C(=0)R?, -C(=O)OR?®, or -
C(=O)NR°RY; wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more substituents
selected from oxo, halogen, -CN, -NOa, -OH, -NH», Ci.salkyl, Ci.¢ alkoxy, Ci¢calkylamino,
Casalkenyl, Ca¢ alkynyl, Cs¢ carbocyclyl, and 3- to 6-membered heterocyclyl;

each R* is independently Ci alkyl, Ca.s alkenyl, Caz.6 alkynyl, Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, Ce10aryl, or 5- to 10-membered heteroaryl;

each R® is independently hydrogen, Ci alkyl, Ca. alkenyl, Ca alkynyl, Cs.i2 carbocyclyl, 3-
to 12-membered heterocyclyl, Cs.10 aryl, or 5- to 10-membered heteroaryl; and

each R® and RY is independently hydrogen, Ci¢ alkyl, Ca¢ alkenyl, Ca¢ alkynyl, Ci.i2
carbocyclyl, 3- to 12-membered heterocyclyl, Cs10aryl, or 5- to 10-membered heteroaryl;
or

R and RY, together with the nitrogen atom to which they are attached, form 3- to 12-membered
heterocyclyl,

wherein each occurrence of R?, R, R, and R? is independently and optionally substituted with
one or more R* and

each R? is independently oxo, halogen, -CN, -NO2, -OH, -NHa, Ci alkyl, Ci.¢ alkoxy, Ci¢

alkylamino, Ca¢ alkenyl, Ca.¢ alkynyl, Cs¢ carbocyclyl, or 3- to 6-membered heterocyclyl.

EXEMPLARY EMBODIMENT A3. The compound or conjugate of any one of the preceding

exemplary embodiments, wherein Ring C is 5- to 6-membered heteroaryl comprising at least

one nitrogen atom.

EXEMPLARY EMBODIMENT A4. The compound or conjugate of any one of the preceding

exemplary embodiments, wherein Ring C is oxazole, isoxazole, or triazole.

EXEMPLARY EMBODIMENT AS. The compound or conjugate of any one of the preceding

exemplary embodiments, wherein Ring C is 1,2,3-triazole.
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EXEMPLARY EMBODIMENT A6. The compound or conjugate of any one of the preceding
exemplary embodiments, wherein the compound is a compound of Formula I-0, 1-0°, I-1, or

I-2

RA
E1 (RE)e ( )a
E (A ) gu (RP)q
N
S/ V5
NﬁN o N R

I-2).

EXEMPLARY EMBODIMENT A7. The compound or conjugate of any one of the preceding
exemplary embodiments, wherein Ring E is 5- to 8-membered heterocycle or Cs_g carbocycle.
EXEMPLARY EMBODIMENT AS. The compound or conjugate of any one of the preceding

exemplary embodiments, wherein the compound is a compound of Formula I-1-i or I-2-i
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RE)e (R )a

]

12;[/ RD)d

RC / '}l RV5
RV3 (1-1-i) or

(RE) (R )a

]

WE %l RD)d

V5
(I-2-i),

wherein:

mis lor2;andnisO, 1, or 2.

EXEMPLARY EMBODIMENT A9. The compound or conjugate of any one of the preceding
exemplary embodiments, wherein each R¥ is independently oxo, hydrogen, halogen, -CN, -
NO», -OH, -NH2, Cis alkyl, Ci.salkoxy, Cis alkylamino, Cs.¢ carbocyclyl, or 3- to 6-membered
heterocyclyl, wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally

substituted with one or more R".

EXEMPLARY EMBODIMENT A10. The compound or conjugate of any one of the
preceding exemplary embodiments, wherein the compound is a compound of Formula I-1-ii
or I-2-ii
(Rf)e2 (RM),
E'
nf R (R?)
V4
re/ N N RV5
=N o (o) \ V3
R (I-1-ii) or
Jez (R,
E'
RD)d
V5
RV3 (I-2-ii),
wherein:

RY is independently hydrogen, Ci alkyl, or Ci alkoxy, wherein at least one RF is nor

hydrogen, or
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two RY, together with the carbon atom to which they are bonded, form Cs.¢ carbocycle or 3- to
6-membered heterocycle, wherein the carbocycle or heterocycle is optionally substituted
with one or more R"; and

e is an integer selected from 2 to 6.

EXEMPLARY EMBODIMENT All. The compound or conjugate of any one of the

preceding exemplary embodiments, wherein E! is C(RE! )2, NREY, or O, wherein RE! is

hydrogen or Ci¢alkyl, and RE!" is amino-protecting group, hydrogen, Ci-¢ alkyl, or -

C(=O)R™

EXEMPLARY EMBODIMENT A12. The compound or conjugate of any one of the

preceding exemplary embodiments, wherein each R is independently hydrogen, halogen, -

CN, -NOs2, -OH, -NH2, Ci.¢ alkyl, Ci alkoxy, Ci. alkylamino, Css carbocyclyl, or 3- to 6-

membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is

optionally substituted with one or more R".

EXEMPLARY EMBODIMENT A13. The compound or conjugate of any one of the

preceding exemplary embodiments, wherein each R is independently hydrogen, Ci.¢ alkyl, Cs-

¢ carbocyclyl, or -C(=0O)R?, wherein the alkyl and carbocyclyl is optionally substituted with

one or more R".

EXEMPLARY EMBODIMENT Al4. The compound or conjugate of any one of the
preceding exemplary embodiments, wherein ¢ is 0 or 1.
EXEMPLARY EMBODIMENT A1lS. The compound or conjugate of any one of the
RYa
A
; N
preceding exemplary embodiments, wherein s
(RYa
\
[ a
A
EXEMPLARY EMBODIMENT A16. The compound or conjugate of any one of the
preceding exemplary embodiments, wherein a is 1 or 2, and at least one of R* is -OH.
EXEMPLARY EMBODIMENT A17. The compound or conjugate of any one of the
RYa
A
.N
preceding exemplary embodiments, wherein N s
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OH OH

DRND
}{N :?{N\J\(N\IF

'N;N()r \

EXEMPLARY EMBODIMENT A18. The compound or conjugate of any one of the
preceding exemplary embodiments, wherein Ring D is phenyl.

EXEMPLARY EMBODIMENT A19. The compound or conjugate of any one of the

(RP)q

. . . ¢ RV
preceding exemplary embodiments, wherein is

(RP)q

EXEMPLARY EMBODIMENT A20. The compound or conjugate of any one of the
preceding exemplary embodiments, wherein d is O or 1.

EXEMPLARY EMBODIMENT A21. The compound or conjugate of any one of the
preceding exemplary embodiments, wherein RY? is hydrogen.

EXEMPLARY EMBODIMENT A22. The compound or conjugate of any one of the
preceding exemplary embodiments, wherein RY* is hydrogen or C.¢ alkyl optionally
substituted with one or more R".

EXEMPLARY EMBODIMENT A23. The compound or conjugate of any one of the
preceding exemplary embodiments, wherein RV* is hydrogen, -CH2C(=O)R?, -
CH2C(=0)OR", or -CHaN3.

EXEMPLARY EMBODIMENT A24. The compound or conjugate of any one of the
preceding exemplary embodiments, wherein RY® is halogen or 5- to 6-membered heteroaryl

optionally substituted with one or more R".

EXEMPLARY EMBODIMENT A25. The compound or conjugate of any one of the
preceding exemplary embodiments, wherein RY? is thiazolyl optionally substituted with
methyl.

EXEMPLARY EMBODIMENT A26. A compound selected from compounds described

in Table 1 and pharmaceutically acceptable salts thereof.
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EXEMPLARY EMBODIMENT A27. A pharmaceutical composition comprising the
compound of any one of the preceding exemplary embodiments, and a pharmaceutically
acceptable excipient.

EXEMPLARY EMBODIMENT A28. A method of binding VHL E3 ubiquitin ligase
protein complex in a subject or biological sample comprising administering the compound of
any one of the preceding exemplary embodiments to the subject or contacting the biological
sample with the compound of any one of the preceding exemplary embodiments.
EXEMPLARY EMBODIMENT A29. Use of the compound of any one of the preceding
exemplary embodiments in the manufacture of a medicament for binding VHL E3 ubiquitin
ligase protein complex in a subject or biological sample.

EXEMPLARY EMBODIMENT A30. A compound of any one of the preceding
exemplary embodiments for use in binding VHL E3 ubiquitin ligase protein complex in a
subject or biological sample.

EXEMPLARY EMBODIMENT A31. A method of treating or preventing a disease or
disorder a subject in need thereof, comprising administering to the subject a conjugate of any
one of the preceding exemplary embodiments.

EXEMPLARY EMBODIMENT A32. Use of a conjugate of any one of the preceding
exemplary embodiments in the manufacture of a medicament for treating or preventing a
disease or disorder in a subject in need thereof.

EXEMPLARY EMBODIMENT A33. A conjugate of any one of the preceding
exemplary embodiments for use in treating or preventing a disease or disorder in a subject in
need thereof.

EXEMPLARY EMBODIMENT A34. The method, use, or compound for use of any one
of the preceding exemplary embodiments, wherein the disease or disorder is an estrogen
receptor-mediated disease or disorder, a STAT3-mediated disease or disorder,a SMARCA2/4-
mediated disease or disorder, a CBP/p300-mediated disease or disorder, an androgen receptor-

mediated disease or disorder, or a BRD9-mediated disease or disorder.

EXAMPLES
[0471] In order that the invention described herein may be more fully understood, the
following examples are set forth. The examples described in this application are offered to
illustrate the compounds, pharmaceutical compositions, and methods provided herein and are

not to be construed in any way as limiting their scope.
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[0472] It is understood that, unless indicated otherwise, the values presented in the examples
are approximate values, and are subject to experimental and instrumental variations.

I. Synthesis and Characterization

A. VHL Ligands

Compound Al. (2S,4R)-1-(3-cyclopropyl-6,7,8,9-tetrahydro-4H-[1,2,3]triazolo[5,1-
c][1,4]oxazocine-9-carbonyl)-4-hydroxy-N-((S)-1-(4-(4-methylthiazol-5-
ylDphenyl)ethyl)pyrrolidine-2-carboxamide

HO," H
N
o L~
/\?’OH H o) HO,
HN~pgoc

N 7S
NH2 /j 3 /j N =
5 NZ 6 N Al
(o]
(\?\ "
0, HN~
— Boc
Dﬁ (o]
(\?7 > B
OH HN\BOC ll
1 2

[0473] (S)-2-((tert-butoxycarbonyl)amino)-5-hydroxypentanoic acid (1, 600 mg, 2.7 mmol, 1
equiv.) was dissolved in DMF (10 ml). The solution was cooled to 0 °C and NaH (274 mg, 6.8
mmol, 60 wt-% suspension in mineral oil, 2.5 equiv) was added in portions. After stirring for
0.5-1 h at 0 °C, (3-bromoprop-1-yn-1-yl)cyclopropane was added dropwise. The reaction was
slowly (1-2 h) warmed to rt and stirred at rt for 2-4 h. The reaction was quenched by addition
of 1 mL water, and then acidified with 1M KHSO4 to pH 1-2. The resulting mixture was
extracted with EtOAc and the combined organic phases were washed with brine. The organic
layer was dried over NaxSOs, filtered and concentrated in vacuo to afford 2 which was used
without further purification. UPLC—-MS calculated [M + H]J*: 298.2, found: 198.3. Retention

time: 1.8 min.

168



WO 2024/263673 PCT/US2024/034664

A

L

[0474] HATU (0.55 mmol, 1.1 equiv.) was added to a solution of 2 (0.5 mmol, 1 equiv.), 3
(0.5 mmol, 1 equiv.) and DIEA (1.5 mmol, 3 equiv.) in DMF (4 mL) and the resulting mixture
was stirred at rt for 1 h. This mixture was purified by reverse phase preparative HPLC to give

4. UPLC-MS calculated [M + HJ*: 611.3, found: 611.5.
HO,, H
O
Vi NTOW [ %\\
(o] O
Boc” S /
4

[0475] 10% H2SO4 (5 mL) was added to a solution of compound 7 (0.2 mmol) in MeCN (1
mL). The resulting reaction solution was stirred at 1t for 4 h. This mixture was purified by
reverse phase preparative HPLC to give 5. UPLC-MS calculated [M + HJ*: 511.2, found:
511.5.

HO HO,
,’DﬁN (HN
S N - . A NOoD
%\(\)\/\(go 0\/\(&0
N

NH2 3 S

/S /J

s N% ] N

[0476] 1H-imidazole-1-sulfonyl azide (0.12 mmol) was added to a mixture of 5 (0.1 mmol),
potassium carbonate (0.25 mmol) and cupric sulfate (0.02 mmol) in methanol (1 mL) at 25 °C.
The reaction mixture was stirred at 25 °C for 10 h. After removing the solvent, 10% potassium
bisulfate in water (1 mL) was added and extracted with ethyl acetate. The organic layer was
washed with brine, and dried over sodium sulfate. The organic layer was concentrated, and the
residue was purified by reverse phase preparative HPLC to give 6. UPLC-MS calculated [M
+ HJ*: 537.2, found: 537.7. Retention time: 3.6 min.
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N
U S
Ns s \_N /9,
~ N
N A1

[0477] To a solution of 6 (50 mg) in 1,2-dichlorobenzene (10 mL). Microwave the reaction at
140 °C for 16h. Removal of the solvent under vacuum and the residue was purified by HPLC
to yield A1. the next step without further purification. UPLC-MS calculated [M + H]**: 537.2,

found: 537.7. Retention time: 2.5 min.

Compound A2. (25,4R)-1-((S)-3-cyclopropyl-7,7-dimethyl-7,8-dihydro-4H,6H-
[1,2,3]triazolo[5,1-c][1,4]oxazepine-8-carbonyl)-4-hydroxy-N-((S)-1-(4-(4-methylthiazol-
5-yl)phenyl)ethyl)pyrrolidine-2-carboxamide

Me OH Tf,0, Pyrdine Me OTf Me N
Me CH,CI,, -78°C Me NaNg DMF Motk - PA(OH)C, Hy Me NHBoc
o Tty 0o —>—— . \mo—» Me NaOH, H,0
o 99% 0 95% o Boc,O, EA o .
D-(-)-Pantolactone 85% 0
(R)-(-)-Pantolactone 1 2 3
0, 0, o]
| B D o B S
NH2 o
HN-goc o o Mo a A
HN ° \ )
N
éoc OH H H H
4
5 6 7 8
HO,
g H
Oﬁ(N HO,
N 3 H
: © O\WN
N
//k(& ©
° /S 0
= O Ny
N\ 1 /S
?/ Na
A2
Tf,0, Pyrdine Me OTf
(:H20|2 -78°cMe
0]
99% (0]
D-(-)- Pantolactone
(R)-(-)-Pantolactone 1
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[0478] To a solution of (R)-(-)-Pantolactone (10 g, 1 equiv.) in 4 mL of dry dichloromethane
was added pyridine (7.8 mL, 1.25 equiv.). The resulting solution was cooled to -78 °C. Triflic
anhydride (13.9mL, 1.1 equiv.) was added dropwise via a syringe over 10 min. The reaction
mixture was stirred at -78 °C for 30 min and then 1h at room temperature. The reaction mixture
was partitioned between 200 mL of diethyl ether and 100 mL of 20% HCI. The organic layer
was washed once with 50 mL of saturated NaHCO3, followed by 50 mL of brine. It was dried
over MgSO4 and concentrated in vacuum to afford 20g 1 (99%), which was used in subsequent

step without further purification. Rft = 0.5, hexane/ethyl acetate = 7:3.

Me OTf Me N3
Me NaNs3, DMF Me
O —— 0
0 95% O
1 2

[0479] The crude product 1 (20 g, 1 equiv.) was dissolved in 50 mL of DMF. To the resulting
solution was added NaN3 (5.7 g, 1.15 equiv.). The mixture was stirred at room temperature for
2h. The reaction mixture was poured into water (200 mL). The aqueous mixture was extracted
twice with 100 mL of diethyl ether. The combined organic extract was washed once with brine
(50mL). The organic layer was dried over MgSO4. Concentrated in vacuum and purified by
silica gel flash chromatography to afford 11.3 g white powder 2 (95%). Rf2=0.26, hexane/ethyl

acetate = 8:2

Me \ Pd(OH),/C, H, Me \
O O
o) Boc,O, EA 0
7 0,
2 8% 3

[0480] To a solution of 2 (2g, 1 equiv.) in ethyl acetate (70 mL). Boc2O (5.6g, 2 equiv.) and
Pd(OH)2/C (0.2g) were added into the flask. Hydrogenation with Hz balloon for 24h. Rf2 =
0.71, Rfs = 0.43 Dichloromethane. PA(OH)2/C was filtered by Cilite. Concentrated in vacuum
and purified by silica gel flash chromatography to afford 2.5g white powder 3 (84.6%).
UPLC-MS: calculated [M + Na]*: 252.12, found: 252.13.

Me NHBoc Me NHBoc
Me\b: NaOH aq. Me
0 - = O
o reflux HO~ NaO
3 4
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[0481] To a solution of 3 (150 mg, 1 equiv.) in NaOH aq. (5.2mL, Cnaon = 0.125 mol/L,
lequiv). The mixture was refluxed overnight. Once the reaction was detected be done by
HPLC-MS, remove the water by freeze drying in vacuum to afford 4, which was used in
subsequent step without further purification. UPLC-MS: calculated [M + H]*: 248.15, found:
247.99.

(0]
NaO MOH
HN-poc
o . (e]
HN
Boc OH l l
4 5

[0482] Sodium (S)-3-((tert-butoxycarbonyl)amino)-3-carboxy-2,2-dimethylpropan-1-olate (4,
100 mg, 0.37 mmol, 1 equiv.) was dissolved in DMF (3 ml). The solution was cooled to 0 °C
and NaH (23 mg, 0.56 mmol, 60 wt-% suspension in mineral oil, 1.5 equiv) was added in
portions. After stirring for 0.5-1 h at 0 °C, (3-bromoprop-1-yn-1-yl)cyclopropane was added
dropwise.

[0483] The reaction was slowly (1-2 h) warmed to rt and stirred at rt for 2-4 h. The reaction
was quenched by addition of 1 mL water, and then acidified with 1M KHSO4 to pH 1-2. The
resulting mixture was extracted with EtOAc and the combined organic phases were washed
with brine. The organic layer was dried over NaxSOs, filtered and concentrated in vacuo to
afford crude 5 which can be purified by HPLC to give 5. UPLC-MS calculated [M + HJ*:
326.2, found: 270.3, 248.4, 174.2. Retention time: 4.6 min.

o o)
OH )QOH
(?éﬁjBoc L 5 nm2
n i
5 6

[0484] 10% H2SO4 (2 mL) was added to a solution of compound 5 (0.1 mmol) in MeCN (0.5
mL, for solubility). and the resulting reaction solution was stirred at rt for overnight. This
mixture was purified by reverse phase preparative HPLC to give 6. UPLC-MS calculated [M
+ HJ*: 226.1, found: 226.3. Retention time: 1.3 min. (Note: If TFA or HCI was used as acid to
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remove the Boc group, byproduct was formed by attacking on the triple bond. This is why

H>SO4 was used.)
(o} (o}

i20% 2a
NH2 N3

o —_— o

I )

6 7
[0485] 1H-imidazole-1-sulfonyl azide (0.13 mmol) was adde to a mixture of 6 (0.1 mmol),
DIEA (0.4 mmol) and cupric sulfate (0.02 mmol) in methanol (1 mL) at 25 °C. The reaction
mixture was stirred at 25 °C for 0.5-1 h. Purification by reverse phase preparative HPLC gave

7. UPLC-MS calculated [M + H]*: 252.2, found: 252.3. Retention time: 3.8 min.

(o]
%?LOH Kk(i'
@]
o N34>0 N-
7 8

[0486] A solution of 7 (30 mg) in 1,2-dichlorobenzene (10 mL) was stirred at 140 °C by
microwave for 16h. Removal of the solvent under vacuum yielded the crude product 10 which
was used for the next step without further purification. UPLC—MS calculated [M + H]*: 252.1,

found: 252.1. Retention time: 1.7 min.

.',“
) ,’ﬂ
N
A2

[0487] HATU (0.08 mmol, 1.1 equiv.) was added to a solution of 8 (18 mg, 0.07 mmol, 1
equiv.), 9 (0.07 mmol, 1 equiv.) and DIEA (0.21 mmol, 3 equiv.) in DMF (1 mL) and the

resulting mixture was stirred at rt for 1 h. This mixture was purified by reverse phase
preparative HPLC to give A2. UPLC-MS calculated [M + HJ*: 565.3, found: 565.6. Retention
time: 3.6 min.
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Compound A3. methyl (S)-3-((2S,4R)-1-((S)-3-cyclopropyl-7,7-dimethyl-7,8-dihydro-
4H,6H-[1,2,3]triazolo[5,1-c][1,4]oxazepine-8-carbonyl)-4-hydroxypyrrolidine-2-
carboxamido)-3-(4-(4-methylthiazol-5-yl)phenyl)propanoate

Scheme 1:
HO, 9y o
O\«N H
No ° > H O~
N
OH N o)
o Kk(g o
o) 4 S 0]
\N\l’l\l ? Nﬁl = N\N
N \_N 4 j
=
8 A3

[0488] HATU (0.08 mmol, 1.1 equiv.) was added to a solution of 8 (18 mg, 0.07 mmol, 1
equiv.), 9 (0.07 mmol, 1 equiv.) and DIEA (0.21 mmol, 3 equiv.) in DMF (1 mL) and the
resulting mixture was stirred at rt for 1 h. This mixture was purified by reverse phase
preparative HPLC to give ZH-7. UPLC-MS calculated [M + H]*: 623.3, found: 623.5.

Retention time: 3.2 min.
Scheme 2:

(0]
H:
N

Qo
% on (HN (H "%
s o N
6 4 N
HN~goc = . " \ﬁoo
N
b\/o
==

2

H O~

o
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“ H O—
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Il D\/o /S
=

7
[0489] HATU (0.18 mmol, 1.1 equiv.) was added to a solution of 5 (0.16 mmol, 1 equiv.), 6
(0.16 mmol, 1 equiv.) and DIEA (0.48 mmol, 3 equiv.) in DMF (2 mL) and the resulting
mixture was stirred at rt for 1 h. This mixture was purified by reverse phase preparative HPLC
to give 7. UPLC-MS calculated [M + H]*: 697.3, found: 697.5. Retention time: 5.2 min.

H O— O—

HG H
L~
NN ©
Boc”
B\/o D\/O /5
= -
7 8
[0490] 10% H2S0O4 was added to a solution of compound 7 (0.05 mmol) in MeCN (0.5 mL).
and the resulting reaction solution was stirred at rt for 4 h. This mixture was purified by reverse
phase preparative HPLC to give 8. UPLC-MS calculated [M + H]*: 597.3, found: 597.8.

Retention time: 3.3 min.

(HN (HN
O (0]
N N
O ——— O
D\ﬂ % j b\ﬁ /s
N= N7'
8 9

[0491] 1H-imidazole-1-sulfonyl azide (0.12 mmol) was adde to a mixture of 8 (0.1 mmol),
potassium carbonate (0.25 mmol) and cupric sulfate (0.02 mmol) in methanol (1 mL) at 25 °C.
The reaction mixture was stirred at 25 °C for 10 h. After removing the solvent, 10% potassium
bisulfate in water (1 mL) was added and extracted with ethyl acetate. The organic layer was
washed with brine, and dried over sodium sulfate. The organic layer was concentrated, and the
residue was purified by reverse phase preparative HPLC to give 9. UPLC-MS calculated [M
+ HJ*: 623.3, found: 623.5. Retention time: 4.8 min.
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[0492] To a solution of 9 (30 mg) in 1,2-dichlorobenzene (1 mL). Microwave the reaction at
140 °C for 16h. Removal of the solvent under vacuum to yield the crude product A3 which was
used for the next step without further purification. UPLC-MS calculated [M + H]*: 623.3,

found: 623.5. Retention time: 3.2 min.
Compuond A4. tert-butyl (S)-8-((2S,4R)-4-hydroxy-2-(((S)-1-(4-(4-methylthiazol-5-

yl)phenyl)ethyl)carbamoyl)pyrrolidine-1-carbonyl)-7,7-dimethyl-7,8-dihydro-4H-
[1,2,3]triazolo[1,5-a][1,4]diazepine-5(6H)-carboxylate
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[0493] To a solution of (R)-(-)-Pantolactone (10 g, 1 equiv.) in 4 mL of dry dichloromethane
was added pyridine (7.8 mL, 1.25 equiv.). The resulting solution was cooled to -78 °C. Triflic
anhydride (13.9mL, 1.1 equiv.) was added dropwise via a syringe over 10 min. The reaction
mixture was stirred at -78 °C for 30 min and then 1h at room temperature. The reaction mixture
was partitioned between 200 mL of diethyl ether and 100 mL of 20% HCI. The organic layer
was washed once with 50 mL of saturated NaHCO3, followed by 50 mL of brine. It was dried

over MgSO4 and concentrated in vacuum to afford 20g 1 (99%), which was used in subsequent

step without further purification. Rft = 0.5, hexane/ethyl acetate = 7:3.
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[0494] 'H-NMR (400 MHz, CDCl3) &: 5.07 (S, 3H), 4.15-4.05 (m, 2H), 1.31 (s, 3H), 1.23 (s,
3H).

Me OTf Me.\N?»
Me NaN;, DMF Me
O ——— 0
o) 95% e}
1 2

[0495] The crude product 1 (20 g, 1 equiv.) was dissolved in 50 mL of DMF. To the resulting
solution was added NaNs (5.7 g, 1.15 equiv.). The mixture was stirred at room temperature for
2h. The reaction mixture was poured into water (200 mL). The aqueous mixture was extracted
twice with 100 mL of diethyl ether. The combined organic extract was washed once with brine
(50mL). The organic layer was dried over MgSO4. Concentrated in vacuum and purified by
silica gel flash chromatography to afford 11.3 g white powder 2 (95%). Rf2=0.26, hexane/ethyl
acetate = 8:2

[0496] 'H-NMR (400 MHz, CDCl3) §: 4.04-3.92 (m, 3H), 1.23 (s, 3H), 1.1 (s, 3H).

Me \N3 Me \NHBOC
Me \ Pd(OH),/C, H, Me \
o —= 0
o] Boc,O, EA @]
0,
) 78% 3

[0497] To a solution of 2 (2g, 1 equiv.) in ethyl acetate (70 mL). Boc2O (5.6g, 2 equiv.) and
Pd(OH)»/C (0.2g) were added into the flask. Hydrogenation with H» balloon for 24h. Rf2 =
0.71, Rfs = 0.43 Dichloromethane. Pd(OH)>/C was filtered by Cilite. Concentrated in vacuum
and purified by silica gel flash chromatography to afford 2.5g white powder 3 (84.6%).
UPLC-MS: calculated [M + Na]*: 252.12, found: 252.13.

[0498] 'H-NMR (400 MHz, CDCl3) &: 4.95 (d, 1H), 4.32 (d, 1H), 3.96 (s, 2H), 1.40 (s, 9H),
1.18 (s, 3H), 0.94 (s, 3H).

Me NHBoc Me NHBoc
Me\t‘>: NaOH ag. Mejl/\:
e} - (o]
0] reflux HO~ NaO
3 4

[0499] To a solution of 3 (150 mg, 1 equiv.) in NaOH aq. (5.2mL, Cnaon = 0.125 mol/L,
lequiv). The mixture was refluxed overnight. Once the reaction was detected be done by
HPLC-MS, remove the water by freeze drying in vacuum to afford 4, which was used in
subsequent step without further purification. UPLC-MS: calculated [M + H]*: 248.15, found:
247.99.
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[0500] 'H-NMR (400 MHz, D>0) &: 3.49-3.39 (m, 2H), 1.46 (s, 9H), 0.98 (s, 3H), 0.94 (s, 3H).

NHBoc NHBoc
Me = 0 BnBr Me =
0]
Mej/\f VA Mej/\f
N C
HO ONa HO OBn
4 5

[0501] To a solution of previous product 3 (1 equiv.) in DMAc (2mL). BnBr (115 uL, 1 equiv.)
was added. The mixture was stirred for 12h. Then remove the DM Ac and purified by silica gel
flash chromatography to afford 200mg 5 (90.1% in two steps). Rfs = 0.13, hexane/ethyl acetate
= 8:2. UPLC-MS: calculated [M + HJ*: 338.20, found: 338.32.

NHBoc NHBoc
Me, - _o (COCI), DMSO Me, : o
Metj/”\79 Metj/A\T9
Et.N, CH,Cl,, -78°C
HO OBn 3 pANL) O/ OBn
5 66% 6

[0502] To a solution of oxalyl chloride (96 uL, 2.0 equiv.) in CH>Cl> (SmL), the mixture was
stirred at -78°C. DMSO (80 pL, 2.0 equiv.) was added into the flask. The mixture was stirred
for 10min at -78°C. Then 6 (190mg, lequiv.) in CH2Cl> (ImL) was added and stirred for 30min.
EtsN (0.4 mL, 5.0 equiv.) was added and stirred for 30 min. The reaction was quenched by
water. The organic phase was separated, washed with brine, dried, concentrated and the residue
was purified by silica column chromatography to afford 6 125mg (66%).Rfe = 0.3, hexane/ethyl
acetate = 8:2. UPLC-MS: calculated [M + H]*: 336.18, found: 336.29.
[0503] 'H-NMR. (CDCl3, 100MHz)
BnNH
Br—\_: W BnHN—\_:
2
[0504] To a solution of benzyl amine (4.26 mg, 6 equiv.) in toluene (20 mL). Propargyl
bromide (0.7mL, 9.2M in toluene) was added. The reaction was stirred at room temperature
overnight. The solvent was removed by vacuum and purified by silica column chromatography
to afford 3. Rf3 = 0.46, CH2Clo/ethyl acetate = 10:3. UPLC-MS: calculated [M + H]*: 146.10,
found: 146

o)
Me OBn
NHBOG 7, NaBCNH;, "'©
Me :

O HOAc, MeOH NHBoc
Me D ————_
j/Y NBn
O/ OBn
6 8 \\

179



WO 2024/263673 PCT/US2024/034664

[0505] To a solution of 6 (1 equiv.) in DCE. 7 (2 equiv.) and HOAc (2 equiv.) were added.
Then NaB(AcO)sH (2 equiv.) was added into 8 portions. The mixture was stirred for 2h. The
solvent was removed by vacuum and purified by silica column chromatography to afford 8.

UPLC-MS: calculated [M + H]*: 465.28, found: 465.30.

0 0
M M
e Ve »—0Bn v Ve »—0Bn
NHBoc  TFA NH,
—_—
NBn NBn

8\\ 9\\
[0506] To a solution of 8 (3 mg, 1 equiv.) in TFA (1 mL). The reaction was stirred for Smin.
Then the solvent was removed by vacuum to afford 8 without further purification. UPLC-MS:

calculated [M + HJ*: 365.22, found: 365.36.

B 0
Q 0=9=0 Me \—0Bn
Me »—0Bn N Me
Me [ >
V/. N,
NH, N . \Bn
NBn CuS0,, K,CO;4
9&\ 10 \\

[0507] To a solution of 9 (3 mg, 1 equiv.) in MeOH (1 mL). CuSO4 (1mg), Imidazole-1-
sulfonyl azide (4mg) and K>CO3 (6mg) were added. The mixture was stirred for 2h. Then the
solvent was removed by vacuum and purified by silica column chromatography to afford 10.

UPLC-MS: calculated [M + HJ*: 391.21, found: 391.31. Retention time: 2.7min

(@)
Me Me OBn Meo OBn
Ny 135 °C Me NN,
NBn Microwave ﬁ/N
BnN
10 \\ 1"

[0508] To a solution of 10 (1 equiv.) in 1,2-DCB (1 mL). Microwave the reaction at 135°C for
12h. Then purify by silica column chromatography to afford 11. Rfui = 0.14, Hexane/ethyl
acetate = 7:3. UPLC-MS: calculated [M + HJ*: 391.21, found: 391.25. Retention time: 2.2min
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[0509] To a solution of 11 (1 equiv.) in ethyl acetate (1 mL). Pd(OH)2/C (10% wt) was added.
The mixture was stirred under H> atmosphere overnight. The mixture was filtered by Celite
and concentrated in vacuum to afford 12. UPLC-MS: calculated [M + H]*:211.12, found:
211.09.

le) Boc,O (o)
ve Y °OH DIPEA ve YN
Me N’N\ o Me \ N,
) \N
HN BocNﬁ
12 13

[0510] To a solution of 12 (1 equiv.) in ethyl acetate (1 mL). DIPEA (5equiv.) and Boc2O (1.5
equiv.) were added. The mixture was stirred for 30min. Then Purified by silica column

chromatography to afford 13. UPLC-MS: calculated [M + H]*:311.17, found: 311.09.
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~

13

A4
[0511] To a solution of 13 (1 equiv.) in DMF. Then DIPEA (5 equiv.) and HATU (1 equiv.)
were added. The mixture was stirred for 10 min. Then 14(1.5 equiv.) was added and stirred for
another 10 min. The mixture was detected by UPLC-MS and purified by HPLC to afford A4.
UPLC-MS: calculated [M + H]*:624.30, found: 624.19.

Compound AS5. (2S,4R)-4-hydroxy-N-((S)-1-(4-(4-methylthiazol-5-yl)phenyl)ethyl)-1-

((S)-5,6,7,8-tetrahydro-4H-[1,2,3]triazolo[ 1,5-a]azepine-8-carbonyl)pyrrolidine-2-

carboxamide
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[0512] To a solution of 1 (2.55g, 1 equiv.) and (2S, 4R)-1-(((9H-fluoren-9-
yl)methoxy)carbonyl)-4-(tert-butoxy)pyrrolidine-2-carboxylic acid (4.1g, lequiv.) in DMFE
Then DIPEA (9mL. 5 equiv.) and HATU (3.8g 1 equiv.) were added. The mixture was stirred
for 10 min. The mixture was detected by UPLC-MS and purified by HPLC to afford 2.
UPLC-MS: calculated [M + H]+:610.3, found: 610.5.

A i
D—ouau g HD"OtBu

Fmoc

2
[0513] To a solution of 2 (1g, 1 equiv.) MeCN. Then diethylamine (0.85mL. 5 equiv.) was
added. The mixture was stirred for 3 hours. The mixture was detected by UPLC-MS and
purified by HPLC to afford 3. UPLC-MS: calculated [M + H]+:388.2, found: 388.1.
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[0514] To a solution of (S)-2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)oct-7-ynoic acid
(188mg, 1 equiv.) and 3 (193mg, 1 equiv.) DMF. Then DIPEA (0.44mL. 5 equiv.) and HATU
(190mg 1 equiv.) were added. The mixture was stirred for 10 min. The mixture was detected
by UPLC-MS and purified by HPLC to afford 4. UPLC-MS: calculated [M + H]+:747 .4, found:
747.5.
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5
[0515] To a solution of 5 (250 mg, 1 equiv.) MeCN. Then diethylamine (173 pL. 5 equiv.) was
added. The mixture was stirred for 3 hours. The mixture was detected by UPLC-MS and
purified by HPLC to afford 5. UPLC-MS: calculated [M + H]+:525.3, found: 525.6.

Ny
OSO

i o0
) AL .
JYQ/\ Q‘Om [ ) 'S ::/ o

u
CuS0y, K,CO3

HZN/\/\/\ Ns/\/\/\\\
5

6

[0516] 1H-imidazole-1-sulfonyl azide (72mg, 2equiv.) was added to a mixture of 5§ (0.1g, 1
equiv.), K2CO3 (109mg, Sequiv.) and CuSO4 (5.4mg, 0.2 equiv.) in MeOH at 25 °C. The
reaction mixture was stirred at 25 °C for 10 h. After removing the solvent, The organic layer
was concentrated, and the residue was purified by reverse phase preparative HPLC to give 6.

UPLC-MS calculated [M + H]+: 551.3, found: 551.3.
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[0517] To a solution of 6 (1 equiv.) in 1,2-DCB (1 mL). Microwave the reaction at 1300C for
12h. Then purify by silica column chromatography to afford 7. UPLC-MS: calculated [M +
H]+: 551.3, found: 551.4.

[0518] To a solution of 7 (1 equiv.) in CH2Cl> (1 mL). TFA (0.5mL) was added. The reaction
was stirred for 1 hour. After removing the solvent, then purify by HPLC to afford AS.
UPLC-MS: calculated [M + H]*:495.2, found: 495.3.

Compound A6. (25,4R)-1-((S)-7,7-dimethyl-5,6,7,8-tetrahydro-4H-[1,2,3]triazolo[1,5-
a][1,4]diazepine-8-carbonyl)-4-hydroxy-N-((S)-1-(4-(4-methylthiazol-5-
yDphenyl)ethyl)pyrrolidine-2-carboxamide

S 3 o) S R o)
,}r / NH/{ N‘r / NH'//,‘
o 7 TFA, CH.Cl, 7
N oy ————— NS
Me OH Me OH

Me N’N\ Me N’N\

N N

BocNﬁ HN\)*/

A4 A6

[0519] To a solution of A4 (1 equiv.) in CH2Cl (ca4= 0.05 mol/L), TFA (half volume of
CH2Cl») was added. The mixture was stirred for 30min and detected by UPLC-MS and purified
by HPLC to afford A6. UPLC-MS: calculated [M + H]*:524.2, found: 524.6

Compound A7. (2S,4R)-4-hydroxy-N-((S)-1-(4-(4-methylthiazol-5-yl)phenyl)ethyl)-1-
((S)-5,7,7-trimethyl-5,6,7,8-tetrahydro-4H-[1,2,3]triazolo[1,5-a][1,4]diazepine-8-

carbonyl)pyrrolidine-2-carboxamide
S ': o S :: o)
E\%‘Q’\ NHY, HCHO ag, MeOH E\%’Q’\ NHY,
o NaBH;CN o
(Don

N N
" Me OH > " Me
© NN, © NN
N N
\/%/ N\/%/

/
A6 A7
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[0520] To a solution of A6 (1 equiv.) in MeOH (cae= 0.1 mol/L), HCHO aq.(
37% formaldehyde solution, 13.4mol/L, 5 eguiv) was added. The mixture was stirred for 30
min. Then NaBH3CN (3 equiv.) was added in 5 portions. The mixture was detected by UPLC-
MS and purified by HPLC to afford A7. UPLC-MS: calculated [M + H]*:538.3, found: 538.4

Compound AS8. (2S,4R)-1-((S)-5-acetyl-7,7-dimethyl-5,6,7,8-tetrahydro-4H-
[1,2,3]triazolo[1,5-a][1,4]diazepine-8-carbonyl)-4-hydroxy-N-((S)-1-(4-(4-methylthiazol-
5-yl)phenyl)ethyl)pyrrolidine-2-carboxamide

WS N o) WS s o)
N-/ NHY, W, NHY,
) ACzo, Et3N /
° N/D‘OH D ————— ° N/D‘OH
MeMe MeMe
NN NN
HNJN \\(N\)%/
A6 0 A8

[0521] To a solution of A6 (1 equiv.) in CH2Clz (cas= 0.05 mol/L). EN (5 equiv.) was added
at room temperature. The mixture was stirred for 1 min, then Ac20 (1.2 equiv.) was added. The
reaction was detected by UPLC-MS. Solvent was removed in vacuum and purified by HPLC
to afford A8. UPLC-MS: calculated [M + H]*: 566.3, found: 566.8.

Compound A9. (2S,4R)-1-((S)-5-benzyl-3-cyclopropyl-7,7-dimethyl-5,6,7,8-tetrahydro-

4H-[1,2,3]triazolo[1,5-a][1,4]diazepine-8-carbonyl)-4-hydroxy-N-((S)-1-(4-(4-
methylthiazol-5-yl)phenyl)ethyl)pyrrolidine-2-carboxamide

185



WO 2024/263673 PCT/US2024/034664

Me NHBoc NHBoc Ve NHBoc 7, NaB(AcO)3H, e
Meju\/: Mej/\( _(coch, bmsg_ | 0 O HOAc,DCE NHBoc
Ho” NaG  HMPA EtGN, CHiCl, -78°C - Ome

. 6
_BnNHz _ BnHN "\
\—<] toluene \%4
7
N, lTFA
. o o= s o o
Me OM
) e OH Me e /> Me Me OMe
e
N-N,  LiOH) NN Microwave Ns NH;
N <" s~ e Bn
BnN BnN CuSO;, K,CO;
12 11 10 \\ AN
o
M., OH
NN S
) NH//
7
. 12 o
N N OH
HATU, DIPEA, DMF Mo
N- N
\
A9
Me NHBoc ’}lHBOC
Meﬁ Mel j/Y
Ho~ Na©  HMPA
4

[0522] To a solution of previous product 4 (1 equiv.) in HMPA (c4= 0.5 mol/L). Mel (3 equiv.)
was added. The mixture was stirred for 12h. Then purified by silica gel flash chromatography
to afford 5. UPLC-MS: calculated [M + HJ*: 262.2, found: 262.8.
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[0523] To a solution of oxalyl chloride (2.0 equiv.) in CH2Cla, the mixture was stirred at -78°C.
DMSO (2.0 equiv.) was added into the flask. The mixture was stirred for 10min at -78°C. Then
5 (lequiv.) in CH2Cl2 was added and stirred for 30min. EtzN (5.0 equiv.) was added and stirred
for 30 min. The reaction was quenched by water. The organic phase was separated, washed
with brine, dried, concentrated and the residue was purified by silica column chromatography

to afford 6 UPLC-MS: calculated [M + H]*: 260.2, found: 260.2.
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[0524] To a solution of benzyl amine (6 equiv.) in toluene (20 mL). (3-bromoprop-1-yn-1-
yl)cyclopropane (1 equiv.) was added. The reaction was stirred at room temperature overnight.
The solvent was removed by vacuum and purified by silica column chromatography to afford

7. UPLC-MS: calculated [M + HJ*: 186.1, found: 186.2
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[0525] To a solution of 6 (1 equiv.) in DCE. 7 (2 equiv.) and HOAc (2 equiv.) were added.
Then NaB(AcO)3H (2 equiv.) was added into 8 portions. The mixture was stirred for 2h. The
solvent was removed by vacuum and purified by silica column chromatography to afford 8.

UPLC-MS: calculated [M + HJ*: 429.3, found: 429.5.
)

Me Q
Me OMe Me Me OMe
NHBoc TEA NH,
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8\ 9\>

[0526] To a solution of 8 (1 mmol) in CH>Cl> (2 mL), TFA (1 mL) was added. The mixture
was stirred for 30min and detected by UPLC-MS and removed solvent in vacuum to afford 9

without further purification. UPLC-MS: calculated [M + H]*:329.2, found: 329.3.
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[0527] To a solution of 9 (1 equiv.) in MeOH. CuSO4 (0.2 equiv.), Imidazole-1-sulfonyl azide
(2 equiv) and K>COs3 (3 equiv.) were added. The mixture was stirred for 2h. Then the solvent
was removed by vacuum and purified by silica column chromatography to afford 10.

UPLC-MS: calculated [M + HJ*: 355.2, found: 355.0.
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[0528] To a solution of 10 (1 equiv.) in 1,2-DCB (c10 = 0.05 mol/L). Microwave the reaction
at 145°C for 16h. Then purify by silica column chromatography to afford 11. UPLC-MS:
calculated [M + HJ*: 355.2, found: 355.2.

[0529] To a solution of 11 (1 equiv.) in MeOH/H20 (c11 = 0.1 mol/L, MeOH:H>0=3:1). LiOH
(3 equiv.) was added at room tempureture. The misture was stirred overnight, and purified by

HPLC to afford 12. UPLC-MS: calculated [M + H]*: 341.2, found: 341.7.
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[0530] To a solution of 12 (1 equiv.) in DMF. Then DIPEA (5 equiv.) and HATU (1 equiv.)
were added. The mixture was stirred for 10 min. Then 13(1.5 equiv.) was added and stirred for
another 10 min. The mixture was detected by UPLC-MS and purified by HPLC to afford A9.
UPLC-MS: calculated [M + H]+:654.3, found: 654.1.
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Compound A10. (2S4R)-1-((S)-3-cyclopropyl-7,7-dimethyl-5,6,7,8-tetrahydro-4H-
[1,2,3]triazolo[1,5-a][1,4]diazepine-8-carbonyl)-4-hydroxy-N-((S)-1-(4-(4-methylthiazol-
5-yh)phenyl)ethyl)pyrrolidine-2-carboxamide
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[0531] To a solution of intermediatel (1 equiv.) and imidazole (1.5 equiv.) in DMF
(Cintermediate1=1 mol/L)). Then TBSCI (1.1 equiv.) was added at room temperature. The mixture
was stirred for 2 hours. Then the reaction was quenched by water, HCI acid (2M) was added at
0°C until PH=5. The water phase was separated and washed by ethyl acetate. Combined organic
phase and washed with brine, dried, concentrated for next step without further purification.

UPLC-MS: calculated [M + HJ*: 362.2, found: 362.3.

tBu-O
NH
tBuO OTBS
\’;LNHBOC
Me ! NHBoc
Me
TBSO OH HATU, DIPEA, DMF
7
5 S

| N,)
[0532] To a solution of 5 (1 equiv.) and 6 (1 equiv.) in DMF. Then DIPEA (5 equiv.) and
HATU (1 equiv.) were added. The mixture was stirred for 10 min. The mixture was detected
by UPLC-MS and purified by HPLC to afford 7. UPLC—MS: calculated [M + H]*:731.4, found:
731.6.

OTBS
tBu-O Me tBu-0O. Me
Me Me
N " N
: NHBoc NHBoc
X
0y © TBAF 07N, ©

[0533] 7 (1 equiv.) was dissolved in THF (¢7 = 0.2 mol/L), TBAF (1mol/L in THF, 2 equiv.)
was added at room temperature. The reaction was stirred for 3 hour. The reaction was quenched
by water and the aqueous mixture was extracted twice with ethyl acetate. The combined organic
extract was washed once with brine (S0mL). The organic layer was dried over MgSOs.
Concentrated in vacuum and purified by silica gel flash chromatography to afford 8.

UPLC-MS: calculated [M + H]*:617.3, found: 617.6.
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tBu- o tBu- O
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[0534] To a solution of oxalyl chloride (2.0 equiv.) in CH2Cla, the mixture was stirred at -78°C.

DMSO (2.0 equiv.) was added into the flask. The mixture was stirred for 10min at -78°C. Then
8 (1 equiv.) in CH>Cl> was added and stirred for 30min. EN (5.0 equiv.) was added and the
flask was removed from -78°C bath, the reaction was stirred for 30 min. The reaction was
quenched by water. The organic phase was separated, washed with brine, dried, concentrated
and the residue was purified by silica column chromatography to afford 9 UPLC-MS:
calculated [M + HJ*: 615.3, found: 615.7.

tBu-Q O| Me tBu-O
Me | |
N HC
) ‘NHBoc “’NHBoc

NH NaOAc

e NaCNBH;
MeOH
9 s
[ p
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[0535] To a solution of 9 (1 equiv.) in MeOH. 3—cyclopr0pylpr0p—2—yn—l—amine hydrochloride
(1.5 equiv.) and NaOAc (1.5 equiv.) were added. The reaction was stirred for 30min Then
NaBCNHj3 (2 equiv.) was added into 8 portions. The mixture was stirred for 2h. The solvent
was removed by vacuum and purified by silica column chromatography to afford 10.

UPLC-MS: calculated [M + H]*: 694.4, found: 694.5.
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[0536] To a solution of 10 (1 equiv.) in MeCN/H20 (2:1). NaxCO3 (3 equiv.) and FmocOSu
(2.0 equiv.) were added. The reaction was stirred for 6 hours. The ethyl acetate was added and
water phase was washed twice by ethyl acetate. The organic phase was combined, dried,
concentrated by vacuum and purified by silica column chromatography to afford 10.

UPLC-MS: calculated [M + H]*: 916.5, found: 916.8.

NFmoc
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[0537] 11 was dissolved in CH2Cl2 (c11 = 0.2 mol/L), TFA (1/2 volume of CH2Cl») was added.
The reaction was stirred for two hours. Solvent and TFA were removed in vacuum for next

step without further purification. UPLC-MS: calculated [M + H]*: 760.4, found: 760.3.

NFmoc —&=— NFmoc
HO Ve o} § O HO

“NH,,
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[0538] 1H-imidazole-1-sulfonyl azide ( 2 equiv.) was added to a mixture of 12 ( 1 equiv.),
K2COs (5 equiv.) and CuSO4 ( 0.2 equiv.) in MeOH at 25 °C. The reaction mixture was stirred
at 25 °C for 10 h. After removing the solvent, the organic layer was concentrated, and the
residue was purified by reverse phase preparative HPLC to give 13. UPLC-MS calculated [M
+ H]+: 786.3, found: 786.5.
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[0539] To a solution of 13 (1 equiv.) in 1,2-DCB (c13 = 0.01 mol/L). Microwave the reaction
at 145°C for 16h. The solvent was removed in vacuum for next step without further purification.

UPLC-MS: calculated [M + HJ*: 786.3, found: 786.4.

HC, N~ NFmoc
\ N
Z- N\“\‘ Et,NH H Ve Me

[0540] To a solution of 14 (1 equiv.) MeCN. Then diethylamine ( 5 equiv.) was added. The
mixture was stirred for 3 hours. The mixture was detected by UPLC-MS and purified by HPLC
to afford A10. UPLC-MS: calculated [M + H]*:564.3, found: 564.3.

Compound A11. methyl (S)-3-((2S,4R)-1-((S)-7,7-dimethyl-7,8-dihydro-4H-

[1,2,3]triazolo[1,5-a]azepine-8-carbonyl)-4-hydroxypyrrolidine-2-carboxamido)-3-(4-(4-
methylthiazol-5-yl)phenyl)propanoate
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intermediate 1
[0541] To a solution of 4(1 equiv.) HMPA. Then Mel ( 2 equiv.) was added. The mixture was
stirred for 3 hours and purified by silica column chromatography for afford 2. UPLC-MS:
calculated [M + H]*:262.2, found: 262.3.

NHBoc NHBoc
Me = 0 Me = o
Mej/\( (COCI),, DMSO Mej/\f
ho”  OMe N cHycl, 78°c 07 OMe
2 3

[0542] To a solution of oxalyl chloride (2.0 equiv.) in CH2Cl», the mixture was stirred at -78°C.
DMSO (2.0 equiv.) was added into the flask. The mixture was stirred for 10min at -78°C. Then

2 (1 equiv.) in CH2Cl>» was added and stirred for 30min. EGN (5.0 equiv.) was added and the
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flask was removed from -78°C bath, the reaction was stirred for 30 min. The reaction was
quenched by water. The organic phase was separated, washed with brine, dried, concentrated
and the residue was purified by silica column chromatography to afford 3 UPLC-MS:
calculated [M + H]*: 260.2, found: 260.1.

MeQ
M ’;lHBOC IC;)Ph Br’e ©
Meej/-\fo — /_4 3 BocHN! - Me
o OMe il -78C |(Z'\;|e
3 ___
5 p—

[0543] To a solution of 4 (1.2 equiv.) in THF, the mixture was stirred at -78°C. n-BuLi (1.6M
in hexane, 1 equiv.) was added into flask. The mixture was stirred at -78°C for 1 hour. 3 (1
equiv. in THF) was added into flask, the mixture was stirred for 30 min at -78°C, then warm
to room temperature and stirred for more 2 hours. The reaction was quenched by saturated
NaHCOs3 aq. Ethyl acetate was added, water phase was washed twice by ethyl acetate.
Combined organic phase and dried by MgSOs, concentrated and purified by silica column

chromatography to afford 5 UPLC-MS: calculated [M + H]*: 296.2, found: 296.3.

MeQ HO
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[0544] To a solution of 5 (1 equiv.) in MeOH/H20 (3:1), LiOH ( 2 equiv.) was added. The
reaction was stirred for 6 hours. Then HCI1 (2M, 2 equiv.) was added, the solvent was removed
in vacuum and purified by silica column chromatography to afford 6. UPLC-MS: calculated

[M + HJ*: 282.2, found: 282.5.
OMe

O=§ OMe
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[0545] To a solution of 6 (1 equiv.) and 7 (1 equiv.) in DMF. Then DIPEA (5 equiv.) and
HATU (1 equiv.) were added. The mixture was stirred for 10 min. The mixture was detected
by UPLC-MS and purified by HPLC to afford 8. UPLC—MS: calculated [M + H]*:653.3, found:

653.4.
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[0546] 8 was dissolved in CH2Cl» (¢s5 = 0.2 mol/L), TFA (1/2 volume of CH>Cl») was added.
The reaction was stirred for 1 hours. Solvent and TFA were removed in vacuum for next step

without further purification. UPLC—MS: calculated [M + H]*: 553.3, found: 553.4.
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[0547] 1H-imidazole-1-sulfonyl azide ( 2 equiv.) was added to a mixture of 9 ( 1 equiv.),
K>COs3 (5 equiv.) and CuSO4 (0.2 equiv.) in MeOH at 25 °C. The reaction mixture was stirred
at 25 °C for 10 h. After removing the solvent, the organic layer was concentrated, and the
residue was purified by reverse phase preparative HPLC to give 10. UPLC-MS calculated [M

+ H]+: 579.2, found: 579.3.
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[0548] To a solution of 10 (1 equiv.) in 1,2-DCB (c13 = 0.01 mol/L). Microwave the reaction
at 135°C for 12h. The solvent was removed in vacuum for next step without further purification

to afford A11. UPLC-MS: calculated [M + H]*: 579.2, found: 579.4.
Compound A12. methyl (S)-3-((2S,4R)-1-((S)-5-acetyl-3-cyclopropyl-7,7-dimethyl-

5,6,7,8-tetrahydro-4H-[1,2,3]triazolo[1,5-a][1,4]diazepine-8-carbonyl)-4-
hydroxypyrrolidine-2-carboxamido)-3-(4-(4-methylthiazol-5-yl)phenyl)propanoate
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[0549] To a solution of 4 (1 equiv.) and imidazole (1.5 equiv.) in DMF (Ciatermediate1t=1 mol/L).
Then TBSCI (1.1 equiv.) was added at room temperature. The mixture was stirred for 2 hours.
Then the reaction was quenched by water, HCI acid (2M) was added at 0°C until PH=5. The
water phase was separated and washed by ethyl acetate. Combined organic phase and washed
with brine, dried, concentrated for next step without further purification. UPLC-MS:
calculated [M + HJ*: 362.2, found: 362.3.
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[0550] To a solution of 5 (1 equiv.) and 6 (1 equiv.) in DMF. Then DIPEA (5 equiv.) and
HATU (1 equiv.) were added. The mixture was stirred for 10 min. The mixture was detected
by UPLC-MS and purified by HPLC to afford 7. UPLC-MS: calculated [M + H]*:789.4, found:

788.9.
oTBS

tBu-Q Me tBu-Q oH Me
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[0551] 7 (1 equiv.) was dissolved in THF (¢7 = 0.2 mol/L), TBAF (1mol/L in THF, 2 equiv.)
was added at room temperature. The reaction was stirred for 3 hour. The reaction was quenched
by water and the aqueous mixture was extracted twice with ethyl acetate. The combined organic
extract was washed once with brine (50mL). The organic layer was dried over MgSOs.
Concentrated in vacuum and purified by silica gel flash chromatography to afford 8.
UPLC-MS: calculated [M + Na]*:697.3, found: 697.0.
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[0552] To a solution of oxalyl chloride (2.0 equiv.) in CH>Cl», the mixture was stirred at -78°C.
DMSO (2.0 equiv.) was added into the flask. The mixture was stirred for 10min at -78°C. Then
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8 (1 equiv.) in CH2Cl» was added and stirred for 30min. EtzN (5.0 equiv.) was added and the
flask was removed from -78°C bath, the reaction was stirred for 30 min. The reaction was
quenched by water. The organic phase was separated, washed with brine, dried, concentrated
and the residue was purified by silica column chromatography to afford 9 UPLC-MS:
calculated [M + HJ*: 673.3, found: 673.3.

tBu-Q tBu- o NH Me
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NHBoc NHBoc

NaOAc

M NaCNBH,
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[0553] To a solution of 9 (1 equiv.) in MeOH. 3—cyclopropylpr0p—2—yn—1—amine hydrochloride
(1.5 equiv.) and NaOAc (1.5 equiv.) were added. The reaction was stirred for 30min Then
NaBCNH3; (2 equiv.) was added into 8 portions. The mixture was stirred for 2h. The solvent
was removed by vacuum and purified by silica column chromatography to afford 10.

UPLC-MS: calculated [M + HJ*: 752.4, found: 752.8.
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[0554] To a solution of 10 (1 equiv.) in DCM. EtzN (3 equiv.) and Ac20 (1.2 equiv.) were

added. The reaction was stirred for 1 hours.The mixture was concentrated by vacuum and
purified by silica column chromatography to afford 11. UPLC-MS: calculated [M + H]*:
794.4, found: 794.5.
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[0555] 11 was dissolved in CH2Clz (c11 = 0.2 mol/L), TFA (1/2 volume of CH2Cl>) was added.

The reaction was stirred for two hours. Solvent and TFA were removed in vacuum for next

step without further purification. UPLC-MS: calculated [M + H]*: 638.3, found: 638.4.
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[0556] 1H-imidazole-1-sulfonyl azide ( 2 equiv.) was added to a mixture of 12 ( 1 equiv.),
K2COs (5 equiv.) and CuSO4 ( 0.2 equiv.) in MeOH at 25 °C. The reaction mixture was stirred
at 25 °C for 10 h. After removing the solvent, the organic layer was concentrated, and the
residue was purified by reverse phase preparative HPLC to give 13. UPLC-MS calculated [M
+ H]+: 664.3, found: 664.3.
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[0557] To a solution of 13 (1 equiv.) in 1,2-DCB (c13 = 0.05 mol/L). Microwave the reaction

at 145°C for 16h. The solvent was removed in vacuum for next step without further purification.

UPLC-MS: calculated [M + HJ*: 664.3, found: 664.1.

Compound A13. methyl (S)-3-((2S,4R)-1-((7S,8S)-3-cyclopropyl-7-methyl-7,8-dihydro-
4H,6H-[1,2,3]triazolo[5,1-c][1,4]oxazepine-8-carbonyl)-4-hydroxypyrrolidine-2-

carboxamido)-3-(4-(4-methylthiazol-5-yl)phenyl)propanoate
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[0558] To a stirred solution of compound 5.1 (1 eq) in MeOH at rt, HCI (1.2 eq) in dioxane

was added and the mixture was stirred for 1 h. After completion of the reaction (monitored by

UPLC mass spectroscopy), the organic solvent was evaporated under reduced pressure and the

crude product was used for the next step.

[0559] The crude material was dissolved in DCM and the mixture was cooled to 0 °C. DIPEA

(2 eq) and Boc anhydride (1.2 eq) were sequentially added to the reaction mixture and stirred
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for another 2 h at room temperature. After the complete conversion of the starting material, the
mixture was concentrated and purified by flash column chromatography. UPLC-MS:
calculated [M + H]*:230.13, found: 230.15

Step 2:

[0560] To a stirred solution of Compound 5.2 (1eq), 5.1 (1 eq), and HATU (1 eq) in DMF at 0
°C, DIPEA was added dropwise, and the reaction mixture was stirred at room temperature for
another 0.5 h. After completion of the reaction (monitored by UPLC), the mixture was diluted
with water and extracted with ethyl acetate. The product was purified by flash column
chromatography. UPLC—MS: calculated [M + H]*:257.19, found: 256.92

Step 3:

[0561] To a stirred solution of compound 5.4 in DCM at room temperature, imidazole, and
TBSCI were added, and the mixture was stirred at 1t for 2 h. After complete conversion of the
starting material (monitored by UPLC), the mixture was extracted with DCM and water. The
organic layer was washed with anhydrous Na>SO4 and concentrated under reduced pressure.
The product was purified with flash column chromatography. UPLC-MS: calculated [M +
H]*:471.28, found: 470.9

Step 4.

[0562] To a stirred solution of compound 5.5 in THF: Water (1:1) at rt, NMO (1.5 eq), and
OsO4 (0.1 eq) were added, and the mixture was stirred at rt overnight. After complete
conversion of the starting material, the mixture was diluted with water and extracted with ethyl
acetate. The organic layer was separated and evaporated under reduced pressure. The crude
product was used for the next step.

[0563] The crude material was dissolved in THF: Water (1:1) and NalOs (1.5 eq) was added
to the reaction mixture and stirred for 1 h. After completion of the reaction, the mixture was
diluted with water and extracted with ethyl acetate. The organic layer was separated and
washed with brine and dried over anhydrous Na>xSO4. Organic layer was concentrated under
reduced pressure and the crude product was used for the next step.

[0564] To a stirred solution of the crude aldehyde at 0 °C, NaBH4 (1.2 eq) was added portion-
wise. After complete addition of the reagent, the reaction was stirred at rt for another 2 h. After
complete conversion of the aldehyde, the reaction was quenched with water, and the organic
solvent was evaporated under reduced pressure. The crude mixture was extracted with ethyl
acetate. The product was purified using flash column chromatography. UPLC-MS: calculated
[M + H]*:475.28, found: 475.04

Step 5:
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[0565] To a suspension of NaH (1.5 eq) in THF at 0 °C, compound 5.6 was added and stirred
for 30 min. (3-bromoprop-1-yn-1-yl)cyclopropane was then added to the mixture in THF
dropwise. The reaction mixture was allowed to warm at rt and stirred for overnight. After
completion of the reaction, the mixture was diluted with ethyl acetate and quenched with a
saturated solution of ammonium chloride. The mixture was extracted with ethyl acetate and
dried over Na2SOs. The product was purified using flash column chromatography. UPLC-MS:
calculated [M + H]*:539.31, found: 539.00

Step 6:

[0566] To a stirred solution of compound 5.7, compound 5.8, and HATU in DMF at 0 °C,
DIPEA was added dropwise and stirred for 0.5 h at rt. After completion of the reaction, it was
diluted with water and extracted with ethyl acetate. The crude product was purified using flash
column chromatography. UPLC-MS: calculated [M + H]*:797.39, found: 797.28

Step 7:

[0567] To a stirred solution of compound 5.9 in DCM at rt, TFA was added and stirred until
starting material disappears. Upon completion of reaction, organic solvent and TFA was
evaporated under reduced pressure and the crude material was used for the next step.

[0568] To a stirred solution of crude amine in MeOH at 0 °C, DIPEA (1.5 eq) and CuSO4 (0.1
eq) were added and stirred for 5 mins. ImSO2N3 was then added to the reaction mixture portion-
wise at nitrogen atmosphere. The reaction was monitored by UPLC mass spectroscopy. Upon
completion of the reaction, solvent was evaporated under reduced pressure and the product was
purified using revarse phase column chromatography. The product was lyophilized with ACN:
H»O (1:2) mixture. UPLC-MS: calculated [M + HJ*:609.24, found: 608.85

Step 8:

[0569] A solution of compound S5.10 in 1,2-diclorobenzene in a microwave tube was
microwaved for 2 days at 150 °C and monitored by UPLC chromatography. Upon complete
conversion of the starting material, organic solvent was evaporated under reduces pressure and
the product was purified using preparative HPLC (ACN:H20 with 0.1% TFA). The product
was lyophilized and used for next steps. UPLC-MS: calculated [M + H]*:609.24, found:
608.95

Compound Al4. methyl (S)-3-((2S,4R)-1-((7R,8S)-5-benzyl-3,7-dimethyl-5,6,7,8-
tetrahydro-4H-[1,2,3]triazolo[1,5-a][1,4]diazepine-8-carbonyl)-4-hydroxypyrrolidine-2-
carboxamido)-3-(4-(4-methylthiazol-5-yl)phenyl)propanoate
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Step 1:

HATU, DIPEA, DMF \/
OH i, 0.5 h, 80% Q

NN OH

A14

[0570] To a stirred solution of compound of compound 5.2 in DCM at -78 °C, ozone gas was

passed for 0.5 h and monitored by TLC analysis. After the full conversion of the starting

material, DMS (10 eq) was added at -78 °C and the reaction was allowed to warm at rt and

stirred for 16 h. The solven
purified using flash column ¢
232.16.
Step 2:

t was evaporated under reduced pressure and the product was

hromatography. UPLC-MS: calculated [M + H]*:232.11, found:
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[0571] To astirred solution of aldehyde 6.1 (1 eq), amine 6.2 (1.2 eq), and sodium acetate (2.5
eq) in MeOH:DCM (1:1) at 0 °C, NaBH3CN (2 eq) was adeed and the mixture was stirred at
room temperature for another 2 h. After completion of the reaction, solvent was evaporated
under reduced pressure and the product was purified using reverse phase column
chromatography. UPLC-MS: calculated [M + H]*:375.22, found: 375.03.

Step 3.

[0572] To a stirred solution of compound 6.3 in DCM at rt, HCI in dioxane was added and
stirred until starting material disappears. Upon completion of reaction, organic solvent and
HCL was evaporated under reduced pressure and the crude material was used for the next step.
[0573] To a stirred solution of crude amine in MeOH at 0 °C, DIPEA (1.5 eq) and CuSO4 (0.1
eq) were added and stirred for 5 mins. ImSO2N3 was then added to the reaction mixture portion-
wise at nitrogen atmosphere. The reaction was monitored by UPLC mass spectroscopy. Upon
completion of the reaction, solvent was evaporated under reduced pressure and the product was
purified using revarse phase column chromatography. The product was lyophilized with
ACN:H20 (1:2) mixture. UPLC-MS: calculated [M + H]*:301.16, found: 301.08.

Step 4.

[0574] To a stirred solution of Compound 6.4 (1eq), 6.5 (1 eq), and HATU (1 eq) in DMF at 0
°C, DIPEA (1.5 eq) was added dropwise, and the reaction mixture was stirred at room
temperature for another 0.5 h. After completion of the reaction (monitored by UPLC), the
mixture was diluted with water and extracted with ethyl acetate. The product was purified by
flash column chromatography. UPLC—MS: calculated [M + H]*:428.22, found: 428.08.

Step 5.

[0575] To a stirred solution of compound 6.6 (1 eq) in MeOH:H>O at rt, LiOH (2 eq) was
added and stirred for 1h. After completion of the reaction, mixture was acidified with 2 N HCI
up to pH 3 and organic solvent was evaporated under reduced pressure. The mixture was
extracted with ethyl acetate and purified with flash column chromatography. UPLC-MS:
calculated [M + H]*:414.21, found: 413.96.

Step 6.

[0576] To a stirred solution of Compound 6.7 (leq), 6.8 (1 eq), and HATU (1 eq) in DMF at 0
°C, DIPEA (1.5 eq) was added dropwise, and the reaction mixture was stirred at room
temperature for another 0.5 h. After completion of the reaction (monitored by UPLC), the
mixture was diluted with water and extracted with ethyl acetate. The product was purified by
flash column chromatography. UPLC-MS: calculated [M + H]*:672.29, found: 671.96.

Step 7.
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[0577] A solution of compound 6.9 in 1,2-diclorobenzene in a microwave tube was
microwaved for 2 days at 150 °C and monitored by UPLC mass chromatography. Upon
complete conversion of the starting material, organic solvent was evaporated under reduces
pressure and the product was purified using preparative HPLC (ACN:H20 with 0.1% TFA).
The product was lyophilized and used for next steps. UPLC—MS: calculated [M + H]*:672.29,
found: 671.94.

Compound A15. methyl (S)-3-((2S,4R)-1-((S)-5-acetyl-3,7,7-trimethyl-5,6,7,8-tetrahydro-
4H-[1,2,3]triazolo[1,5-a][1,4]diazepine-8-carbonyl)-4-hydroxypyrrolidine-2-
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[0578] To a solution of 4 (1 equiv.) and imidazole (1.5 equiv.) in DMF (Cintermediate1=1 mol/L)

Then TBSCI (1.1 equiv.) was added at room temperature. The mixture was stirred for 2 hours
Then the reaction was quenched by water, HCI acid (2M) was added at 0°C until PH=S5. The

water phase was separated and washed by ethyl acetate. Combined organic phase and washed
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with brine, dried, concentrated for next step without further purification. UPLC-MS:

calculated [M + HJ*: 362.2, found: 362.3.

tBu-Q
NH
Bu- o OTB,&
MeOOC
“NHBoc
Me NHBoc
Me
TBSO H HATU, DIPEA, DMF
Me OOC7
5 S
[
N

[0579] To a solution of 5 (1 equiv.) and 6 (1 equiv.) in DMF. Then DIPEA (5 equiv.) and
HATU (1 equiv.) were added. The mixture was stirred for 10 min. The mixture was detected

by UPLC-MS and purified by HPLC to afford 7. UPLC—MS: calculated [M + H]*:789.4, found:

788.9.
OTBS

tBu-Q Me tBu-O oH Me
b . %i "
: NN “NHBoc Y N~ “NHBoc

TBAF

MeOOC Q MeOOC %

[0580] 7 (1 equiv.) was dissolved in THF (c¢7 = 0.2 mol/L), TBAF (1mol/L in THF, 2 equiv.)
was added at room temperature. The reaction was stirred for 3 hour. The reaction was quenched
by water and the aqueous mixture was extracted twice with ethyl acetate. The combined organic
extract was washed once with brine (50mL). The organic layer was dried over MgSOu.
Concentrated in vacuum and purified by silica gel flash chromatography to afford 8.
UPLC-MS: calculated [M + Na]*:697.3, found: 697.0.
BuQ M e ©uQ  { me

t\ Me  co,cl, t\ #Me
: N\PL'NHB oc DMSO, NN NHBoc

CHQC|2 -78°C o/;\ O

Meood % meood K%
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[0581] To a solution of oxalyl chloride (2.0 equiv.) in CH2Cla, the mixture was stirred at -78°C.
DMSO (2.0 equiv.) was added into the flask. The mixture was stirred for 10min at -78°C. Then
8 (1 equiv.) in CH2Cl> was added and stirred for 30min. EtsN (5.0 equiv.) was added and the
flask was removed from -78°C bath, the reaction was stirred for 30 min. The reaction was
quenched by water. The organic phase was separated, washed with brine, dried, concentrated
and the residue was purified by silica column chromatography to afford 9 UPLC-MS:

calculated [M + H]*: 673.3, found: 673.3.
Me

tBu- O e tBu- O
HCI
“’NHBoc “’NHBoc

NaOAc

M NaCNBH5
MeOOC MeOH MeOOC
9
s
[ »
N

[0582] To a solution of 9 (1 equiv.) in MeOH. but-2-yn-1-amine hydrochloride (1.5 equiv.)
and NaOAc (1.5 equiv.) were added. The reaction was stirred for 30min Then NaBCNH3 (2
equiv.) was added into 8 portions. The mixture was stirred for 2h. The solvent was removed by
vacuum and purified by silica column chromatography to afford 10. UPLC-MS: calculated [M

+ H]*: 726.4, found: 726.2.
Me Me

tBu- o NAc

tBu-O Me
Ac,0, EtsN t\ Me
“NHBoc ————> : N “’NHBoc
CH,Cl,
/\
MeOOC MeOOC
10 s
[
N

[0583] To a solution of 10 (1 equiv.) in DCM. EtN (3 equiv.) and Ac2O (1.2 equiv.) were
added. The reaction was stirred for 1 hours.The mixture was concentrated by vacuum and
purified by silica column chromatography to afford 11. UPLC-MS: calculated [M + H]*:
768.4, found: 768.5.
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[0584] 11 was dissolved in CH2Cl» (c11 = 0.2 mol/L), TFA (1/2 volume of CH>Cl>) was added.
The reaction was stirred for two hours. Solvent and TFA were removed in vacuum for next

step without further purification. UPLC-MS: calculated [M + H]*: 612.3, found: 612.3.

Me Me

CUSO4 K2C03

MeOOC K% MeOOC K%

[0585] 1H-imidazole-1-sulfonyl azide ( 2 equiv.) was added to a mixture of 12 ( 1 equiv.),

K2COs3 (5 equiv.) and CuSO4 (0.2 equiv.) in MeOH at 25 °C. The reaction mixture was stirred
at 25 °C for 10 h. After removing the solvent, the organic layer was concentrated, and the
residue was purified by reverse phase preparative HPLC to give 13. UPLC-MS calculated [M
+ HJ+: 638.3, found: 638.1.

Me
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HO Me Ul
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[0586] To a solution of 13 (1 equiv.) in 1,2-DCB (c13 = 0.05 mol/L). Microwave the reaction
at 145°C for 16h. The solvent was removed in vacuum for next step without further purification.

UPLC-MS: calculated [M + HJ*: 638.3, found: 638.3.

Compound Al6. ethyl (R)-8-((2S,4R)-4-hydroxy-2-(((S)-1-(4-(4-methylthiazol-5-
yl)phenyl)ethyl)carbamoyl)pyrrolidine-1-carbonyl)-7,7-dimethyl-5,6,7,8-tetrahydro-4H-
cyclohepta[dlisoxazole-3-carboxylate

oLt efh i. Cul, LiCl OH
i.MeLi, ether MeMgBr, | LDA CO,Et),, Et,O
ii. PCC, DCM Q i. HCHOgaS OH e ( 2Et), Ety
— - =
O ~40% o

71 72 0 || NHZOH EtOH, 80 °C \/O SN

70% two steps

DMP DCM Oxone DMF,rt i©\(
2 h 80% 15 h, 75% HATU, DIPEA, DMF

IZ

i, 0.5 h, 80%

57

/ YNH

Step 1.

[0587] To a stirred solution of compound 7.1 in diethyl ether at -78 °C, MeLi (1.1 eq) was
added dropwise and the reaction was stirred at the same temperature for another 2 h. After
complete conversion of the starting material, the reaction was quenched with saturated
ammonium chloride and extracted with diethyl ether. The organic layer was washed with brine
and dried over Na;SOs. The crude product was used for the next step.

[0588] To a stirred solution of the crude product in DCM at rt, PCC (1.5 eq) was added and
the reaction was vigorously stirred for 2 h. The reaction was monitored by TLC
chromatography. After complete conversion of the starting material, the reaction was diluted
with ethyl ether and filtered through a pad of celite. The mixture was washed with ethyl ether.
The filtrate was concentrated under reduced pressure and the product was purified with flash
column chromatography. '"H NMR (400 MHz, CDCl3) & 5.95 (d, J = 1.9 Hz, 1H), 2.67 — 2.52
(m, 2H), 2.43 (dd, /= 6.9, 4.6 Hz, 2H), 1.98 (dd, /= 1.3, 0.7 Hz, 3H), 1.90 — 1.73 (m, 4H).
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Step 2.

[0589] LiCl (0.1 eq) and Cul (0.05 eq) were added to a flame-dried two-way round bottom
flask and purged with nitrogen three times. THF was added to the mixture and stirred
vigorously until a homogeneous light-yellow solution. Compound 7.2 was added, and the
reaction was cooled to 0 °C. Methyl magnesium bromide (1.2 eq) was added to the reaction
dropwise over 20 mins and the reaction was stirred at the same temperature for 2 h and
monitored by TLC chromatography. After the complete conversion of starting material, the
reaction was cooled to -10 °C, and formaldehyde gas (generated by heating paraformaldehyde
at 140 °C) was passed through the solution using a cannula for 4 h. The reaction was monitored
by TLC chromatography. Upon completion of the reaction, the mixture was quenched with a
saturated solution of ammonium chloride and extracted with ethyl acetate. The product was
purified by flash column chromatography. 'H NMR (400 MHz, CDCl3) § 4.02 (dd, J = 11.2,
9.0 Hz, 1H), 3.71 (dd, J = 11.2, 3.6 Hz, 1H), 2.96 (dd, J = 9.0, 3.6 Hz, 1H), 2.67 (s, 2H), 2.59
—2.34 (m, 2H), 1.89 — 1.73 (m, 3H), 1.66 — 1.40 (m, 2H), 1.05 (s, 3H), 0.83 (s, 3H).

Step 3.

[0590] A solution of compound 7.3 (1 eq), diethyl oxalate (1.5 eq) in diethyl ether was added
dropwise to a stirred solution of LDA (2.2 eq) at 0 °C and the reaction was stirred for 2 h. After
complete conversion of the starting material, the reaction was diluted with water and acidified
with 2 N HCI up to pH 5. The reaction was extracted with ethyl acetate. The organic layer was
separated, washed with brine, and dried over Na>SOs. The solvent was evaporated, and the
crude product was used for the next step.

[0591] A solution of crude product and hydroxyl amine hydrochloride (2 eq) in ethanol was
heated to reflux for 2 h. After complete conversion of starting material, ethanol was evaporated
under reduced pressure and the product was purified with flash column chromatography. 'H
NMR (400 MHz, CDCl3) 6 4.41 (q, /=7.1 Hz, 2H), 3.81 (hept, J = 6.7 Hz, 1H), 3.43 (hept, J
= 6.8 Hz, 1H), 3.14 — 3.03 (m, 1H), 2.98 (ddd, /= 7.1, 5.9, 1.1 Hz, 1H), 2.60 — 2.44 (m, 1H),
2.06 (s,2H), 1.88 (ddd, J =14.4, 11.1, 3.3 Hz, 1H), 1.71 (ddt, J=7.1, 6.0, 3.6 Hz, 1H), 1.61 —
1.53 (m, 1H), 1.40 (t, J = 7.2 Hz, 3H), 1.05 (s, 3H), 0.93 (s, 3H). UPLC-MS: calculated [M +
H]*:268.15, found: 268.17.

Step 4:

[0592] To a stirred solution of compound 7.4 in DCM, Martin’s reagent was added at rt and
stirred for 4 h. After completion of the reaction, it was quenched with a saturated solution
NazS203 and extracted with DCM. The organic layer was separated, washed with brine, and

dried over Na>SOs. The product was purified with flash column chromatography. '"H NMR
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(400 MHz, CDCl3) 6 9.85 (d, J =2.4 Hz, 1H), 4.41 (q, J=7.1 Hz, 2H), 3.76 (dd, J = 2.4, 1.4
Hz, 1H), 3.16 (dddd, J = 16.0, 5.2, 3.1, 1.2 Hz, 1H), 2.60 — 2.47 (m, 1H), 1.89 (ddd, J = 14.0,
11.5, 2.7 Hz, 1H), 1.83 — 1.63 (m, 3H), 1.40 (t, / = 7.1 Hz, 3H), 1.27 (s, 3H), 0.98 (s, 3H).
UPLC-MS: calculated [M + H]*:266.13, found: 266.07.

Step 5.

[0593] To a stirred solution of compound 7.5 (1 eq) in DMF at rt, Oxone monohydrate (3 eq)
was added. The reaction was stirred at rt for 16 h followed by dilution with water. The mixture
was extracted with ethyl acetate and the product was purified using flash column
chromatography. UPLC-MS: calculated [M + H]*:282.13, found: 282.04.

Step 6:

[0594] To a stirred solution of compound 7.6 (1eq), compound 7.7 (leq), and HATU (1 eq) in
DMEF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After completion of
the reaction, the product was purified by reverse phase column chromatography. UPLC-MS:
calculated [M + H]*:594.25, found: 595.10.

Compound Al17. methyl (S)-3-((2S,4R)-1-((S)-5-acetyl-3,8,8-trimethyl-4,5,6,7,8,9-

hexahydro-[1,2,3]triazolo[1,5-a][1,4]diazocine-9-carbonyl)-4-hydroxypyrrolidine-2-
carboxamido)-3-(4-(4-methylthiazol-5-yl)phenyl)propanoate
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[0595] To a solution of 4 (1 equiv.) and imidazole (1.5 equiv.) in DMF (cintermediace1=1 mol/L).

Then TBSCI (1.1 equiv.) was added at room temperature. The mixture was stirred for 2 hours.

Then the reaction was quenched by water, HCI acid (2M) was added at 0°C until PH=5. The

water phase was separated and washed by ethyl acetate. Combined organic phase and washed

with brine, dried, concentrated for next step without further purification. UPLC-MS:

calculated [M + HJ*: 362.2, found: 362.3.
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[0596] To a solution of 5 (1 equiv.) and 6 (1 equiv.) in DMF. Then DIPEA (5 equiv.) and
HATU (1 equiv.) were added. The mixture was stirred for 10 min. The mixture was detected
by UPLC-MS and purified by HPLC to afford 7. UPLC-MS: calculated [M + H]*:789.4, found:

788.9.
oTBS

tBu-Q Me tBu-Q oH Me
oo
) N~ “NHBoc _. N~ “NHBoc
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MeOOC k%: Me0Od Q

[0597] 7 (1 equiv.) was dissolved in THF (¢7 = 0.2 mol/L), TBAF (1mol/L in THF, 2 equiv.)
was added at room temperature. The reaction was stirred for 3 hour. The reaction was quenched
by water and the aqueous mixture was extracted twice with ethyl acetate. The combined organic
extract was washed once with brine (50mL). The organic layer was dried over MgSOs.
Concentrated in vacuum and purified by silica gel flash chromatography to afford 8.
UPLC-MS: calculated [M + Na]*:697.3, found: 697.0.
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[0598] To a solution of oxalyl chloride (2.0 equiv.) in CH>Cl», the mixture was stirred at -78°C.
DMSO (2.0 equiv.) was added into the flask. The mixture was stirred for 10min at -78°C. Then
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8 (1 equiv.) in CH2Cl> was added and stirred for 30min. EN (5.0 equiv.) was added and the
flask was removed from -78°C bath, the reaction was stirred for 30 min. The reaction was
quenched by water. The organic phase was separated, washed with brine, dried, concentrated
and the residue was purified by silica column chromatography to afford 9 UPLC-MS:

calculated [M + HJ*: 673.3, found: 673.3.

Me
%

tBu- O Me tBu-O
o | HCI
NHBoc NH, NHBo

NaOAc,

P NaCNBH,
MeOOC MeOH MeOOC
/>

[0599] To a solution of 9 (1 equiv.) in MeOH. pent-3-yn-1-amine hydrochloride (1.5 equiv.)
and NaOAc (1.5 equiv.) were added. The reaction was stirred for 30min Then NaBCNHj3 (2

equiv.) was added into 8 portions. The mixture was stirred for 2h. The solvent was removed by

vacuum and purified by silica column chromatography to afford 10. UPLC-MS: calculated [M

+ H]*: 740.4, found: 740.2.
tBu- O tBu- o (
Ac,0, Et3N
“NHBoc ————> "NHBoc

CH20|2

MeOOC t} MeOOC k%

[0600] To a solution of 10 (1 equiv.) in DCM. EtN (3 equiv.) and Ac2O (1.2 equiv.) were
added. The reaction was stirred for 1 hours.The mixture was concentrated by vacuum and
purified by silica column chromatography to afford 11. UPLC-MS: calculated [M + H]*:
782.4, found: 782.5.
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[0601] 11 was dissolved in CH2Cl2 (c11 = 0.2 mol/L), TFA (1/2 volume of CH>Cl») was added.

The reaction was stirred for two hours. Solvent and TFA were removed in vacuum for next

step without further purification. UPLC-MS: calculated [M + H]*: 626.3, found: 626.4.
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[0602] 1H-imidazole-1-sulfonyl azide ( 2 equiv.) was added to a mixture of 12 ( 1 equiv.),
K2COs3 (5 equiv.) and CuSO4 ( 0.2 equiv.) in MeOH at 25 °C. The reaction mixture was stirred
at 25 °C for 10 h. After removing the solvent, the organic layer was concentrated, and the
residue was purified by reverse phase preparative HPLC to give 13. UPLC-MS calculated [M
+ H]+: 652.3, found: 652.1.
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[0603] To a solution of 13 (1 equiv.) in 1,2-DCB (c13 = 0.05 mol/L). Microwave the reaction
at 180°C for 30h. The solvent was removed in vacuum for next step without further purification.

UPLC-MS to provide A17: calculated [M + H]*: 652.3, found: 652.2.

Compound A18. methyl (S)-3-((2S,4R)-1-((S)-3-cyclopropyl-7,7-dimethyl-7,8-dihydro-
4H,6H-[1,2,3]triazolo[5,1-c][1,4]oxazepine-8-carbonyl)-4-hydroxypyrrolidine-2-
carboxamido)-3-(4-(2,4-dimethylthiazol-5-yl)phenyl)propanoate

(o}
M.,
Br HO 'OAOH
N
Boc”

J
(l) H ,,,OAOH
O NH2 N
Boc’

1 2

Br

[0604] HATU (1.65 mmol, 1.1 equiv.) was added to a solution of 1 (1.5 mmol, 1 equiv.),
(25,4R)-1-(tert-butoxycarbonyl)-4-hydroxypyrrolidine-2-carboxylic acid (1.5 mmol, 1 equiv.)
and DIEA (4.5 mmol, 3 equiv.) in DMF (15 mL) and the resulting mixture was stirred at rt for
1 h. This mixture was purified by reverse phase preparative HPLC to give 2. UPLC-MS
calculated [M + H]+: 471.1, found: 471.3 Retention time: 3.8 min.

N

ENGZ
I
0 NJ l"' 2 j

Boc

[0605] Pd(OAc), (0.1 mmol, 0.11 equiv.) was added to a mixture of compound 2 (1.0 mmol, 1

equiv.), 2,4-dimethylthiazole (2 mmol, 2 equiv.) and Potassium acetate (2 mmol, 2 equiv) in
DMF (5 mL). The resulting mixture was purged and refilled with argon three times and stirred
at 100 °C overnight under Argon. The reaction mixture was then cooled to room temperature
and evaporated to remove most of the solvent. The residue was purified by HPLC to yield the

3 UPLC-MS calculated [M + HJ+: 504.2, found: 504.4. Retention time: 3.2 min.

N
S 7 d

0 N M,
‘ H 4 OH ? H . O‘OH
2 HN
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[0606] Compound 3 (250 mg) was treated with SmL of 1M HCI (in Methanol) and 2 mL of
4M HCI (in dioxane) for 2 h. The reaction mixture was evaporated to give the 4 without further

purification. UPLC—MS calculated [M + H]*: 404.2, found: 404.5. Retention time: 1.8 min.
o OH »:N
o’

o
¢ [o] [0}
Intermediate 8 (I) H OH
o j o N
t73 &NC
0 N™ ™ OH Me, N N
I H HN

4

A18
[0607] HATU (0.11 mmol, 1.1 equiv.) was added to a solution of Intermediate 8 (0.1 mmol, 1
equiv.), 4 (0.1 mmol, 1 equiv.) and DIEA (0.3 mmol, 3 equiv.) in DMF (1 mL) and the resulting
mixture was stirred at rt for 1 h. This mixture was purified by reverse phase preparative HPLC

to give A18. UPLC-MS calculated [M + H]*: 637.3, found: 637.6. Retention time: 3.6 min.
Compound A19. methyl (S)-3-((2S,4R)-1-((S)-3-cyclopropyl-5,7,7-trimethyl-5,6,7,8-

tetrahydro-4H-[1,2,3]triazolo[1,5-a][1,4]diazepine-8-carbonyl)-4-hydroxypyrrolidine-2-
carboxamido)-3-(4-(4-methylthiazol-5-yl)phenyl)propanoate
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[0608] To a solution of 4 (1 equiv.) and imidazole (1.5 equiv.) in DMF (cintermediacei=1 mol/L).
Then TBSCI (1.1 equiv.) was added at room temperature. The mixture was stirred for 2 hours.
Then the reaction was quenched by water, HCI acid (2M) was added at 0°C until PH=5. The
water phase was separated and washed by ethyl acetate. Combined organic phase and washed
with brine, dried, concentrated for next step without further purification. UPLC-MS:
calculated [M + HJ*: 362.2, found: 362.3.
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[0609] To a solution of 5 (1 equiv.) and 6 (1 equiv.) in DMF. Then DIPEA (5 equiv.) and
HATU (1 equiv.) were added. The mixture was stirred for 10 min. The mixture was detected
by UPLC-MS and purified by HPLC to afford 7. UPLC-MS: calculated [M + H]*:789.4, found:

788.9.
oTBS

tBu-Q Me tBu-Q oH Me
oo
) N~ “NHBoc _. N~ “NHBoc

TBAF

MeOOC k%: Me0Od Q

[0610] 7 (1 equiv.) was dissolved in THF (¢7 = 0.2 mol/L), TBAF (1mol/L in THF, 2 equiv.)
was added at room temperature. The reaction was stirred for 3 hour. The reaction was quenched
by water and the aqueous mixture was extracted twice with ethyl acetate. The combined organic
extract was washed once with brine (50mL). The organic layer was dried over MgSOs.
Concentrated in vacuum and purified by silica gel flash chromatography to afford 8.
UPLC-MS: calculated [M + Na]*:697.3, found: 697.0.

©uQ T wme

tBuO
CO,Cly, d Me
“/NHBoc DMSO, ) “NHBoc
CHZCIZ -78°C X

=. O
O™ “NH

[
MeOOC MeOOC
9
S
L
N

[0611] To a solution of oxalyl chloride (2.0 equiv.) in CH>Cl», the mixture was stirred at -78°C.
DMSO (2.0 equiv.) was added into the flask. The mixture was stirred for 10min at -78°C. Then
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8 (1 equiv.) in CH2Cl» was added and stirred for 30min. EtzN (5.0 equiv.) was added and the
flask was removed from -78°C bath, the reaction was stirred for 30 min. The reaction was
quenched by water. The organic phase was separated, washed with brine, dried, concentrated
and the residue was purified by silica column chromatography to afford 9 UPLC-MS:
calculated [M + HJ*: 673.3, found: 673.3.

tBu-Q tBu- o NH Me

i?

NHBoc NHBoc

NaOAc

e NaCNBH,
MeOOC MeOH MeOOC

[0612] To a solution of 9 (1 equiv.) in MeOH. 3—cyclopropylpr0p—2—yn—1—amine hydrochloride
(1.5 equiv.) and NaOAc (1.5 equiv.) were added. The reaction was stirred for 30min Then
NaBCNH3; (2 equiv.) was added into 8 portions. The mixture was stirred for 2h. The solvent
was removed by vacuum and purified by silica column chromatography to afford 10.

UPLC-MS: calculated [M + HJ*: 752.4, found: 752.8.

NH
tBu-Q, Me Bu-q  NFmec
Me
t\"‘ ' FmocOSu t\ Me
: “NHBoc ———— YN~ "NHBoc
=\ 0 Na,CO3 3
O7™NH MeCNH,0 O wh ©
(1M A
MeOOCm MeOOC
S 1" s
W >
N N

[0613] To a solution of 10 (1 equiv.) in MeCN/H20 (2:1). Na2COs (3 equiv.) and FmocOSu
(2.0 equiv.) were added. The reaction was stirred for 6 hours. The ethyl acetate was added and
water phase was washed twice by ethyl acetate. The organic phase was combined, dried,
concentrated by vacuum and purified by silica column chromatography to afford 10.

UPLC-MS: calculated [M + HJ*: 974.5, found: 974.6.
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[0614] 11 was dissolved in CH2Clz (c11 = 0.2 mol/L), TFA (1/2 volume of CH2Cl>) was added.
The reaction was stirred for two hours. Solvent and TFA were removed in vacuum for next

step without further purification. UPLC-MS: calculated [M + H]*: 818.4, found: 818.2.
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12 s
[ 2
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[0615] 1H-imidazole-1-sulfonyl azide ( 2 equiv.) was added to a mixture of 12 ( 1 equiv.),
K2COs (5 equiv.) and CuSO4 ( 0.2 equiv.) in MeOH at 25 °C. The reaction mixture was stirred
at 25 °C for 10 h. After removing the solvent, the organic layer was concentrated, and the
residue was purified by reverse phase preparative HPLC to give 13. UPLC-MS calculated [M
+ H]+: 844.4, found: 844.5.
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[0616] To a solution of 13 (1 equiv.) in 1,2-DCB (c13 = 0.01 mol/L). Microwave the reaction
at 145°C for 16h. The solvent was removed in vacuum for next step without further purification.

UPLC-MS: calculated [M + HJ*: 844.4, found: 844.4.

[0617] To a solution of 14 (1 equiv.) MeCN. Then diethylamine ( 5 equiv.) was added. The
mixture was stirred for 3 hours. The mixture was detected by UPLC-MS and purified by HPLC
to afford A10. UPLC-MS: calculated [M + H]*:622.3, found: 622.5.

B OMe Me _— —,

/{_\N’Me
m
0P NH NaBCNH; oZ~
/"
MeOOC s MeOOC
15 W
N

[0618] To a solution of 15 (1 equiv.) in MeOH (c1s= 0.1 mol/L), HCHO aq.(

C\N W\\NSJH HCHO t\

37% formaldehyde solution, 13.4mol/L, 5 eguiv) was added. The mixture was stirred for 30
min. Then NaBH3CN (3 equiv.) was added in 5 portions. The mixture was detected by UPLC-
MS and purified by HPLC to afford A7. UPLC-MS: calculated [M + H]*:636.3, found: 636.4.

Compound A20. ethyl (R)-7-((2S,4R)-4-hydroxy-2-(((S)-1-(4-(4-methylthiazol-5-

yDphenyl)ethyl)carbamoyl)pyrrolidine-1-carbonyl)-6,6-dimethyl-4,5,6,7-

tetrahydrobenzo[d]isoxazole-3-carboxylate
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Step 1.

[0619] LiCl (0.1 eq) and Cul (0.05 eq) were added to a flame-dried two-way round bottom
flask and purged with nitrogen three times. THF was added to the mixture and stirred
vigorously until a homogeneous light-yellow solution. Compound 19.1 was added, and the
reaction was cooled to 0 °C. Methyl magnesium bromide (1.2 eq) was added to the reaction
dropwise over 20 mins and the reaction was stirred at the same temperature for 2 h and
monitored by TLC chromatography. After the complete conversion of starting material, the
reaction was cooled to -10 °C, and formaldehyde gas (generated by heating paraformaldehyde
at 140 °C) was passed through the solution using a cannula for 4 h. The reaction was monitored
by TLC chromatography. Upon completion of the reaction, the mixture was quenched with a
saturated solution of ammonium chloride and extracted with ethyl acetate. The product was
purified by flash column chromatography. The NMR (1H and 13C) matches with reported
spectra.

Step 2.

[0620] A solution of compound 19.2 (1 eq), diethyl oxalate (1.5 eq) in diethyl ether was added
dropwise to a stirred solution of LDA (2.2 eq) at 0 °C and the reaction was stirred for 2 h. After
complete conversion of the starting material, the reaction was diluted with water and acidified
with 2 N HCl up to pH 5. The reaction was extracted with ethyl acetate. The organic layer was
separated, washed with brine, and dried over Na>SOs. The solvent was evaporated, and the

crude product was used for the next step.
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Step 3.

[0621] A solution of crude product and hydroxyl amine hydrochloride (2 eq) in ethanol was
heated to reflux for 2 h. After complete conversion of starting material, ethanol was evaporated
under reduced pressure and the product was purified with flash column chromatography.
UPLC-MS: calculated [M + H]*:254.13, found: 254.12.

Step 4:

[0622] To a stirred solution of compound 19.3 in DCM, Martin’s reagent was added at rt and
stirred for 4 h. After completion of the reaction, it was quenched with a saturated solution
NaS203 and extracted with DCM. The organic layer was separated, washed with brine, and
dried over Na>SOs. The product was purified with flash column chromatography. '"H NMR
(400 MHz, CDCl3) 8 9.85 (d, J =2.4 Hz, 1H), 4.41 (q, J=7.1 Hz, 2H), 3.76 (dd, J=2.4, 1.4
Hz, 1H), 3.16 (dddd, J = 16.0, 5.2, 3.1, 1.2 Hz, 1H), 2.60 — 2.47 (m, 1H), 1.89 (ddd, J = 14.0,
11.5, 2.7 Hz, 1H), 1.83 — 1.63 (m, 3H), 1.40 (t, / = 7.1 Hz, 3H), 1.27 (s, 3H), 0.98 (s, 3H).
UPLC-MS: calculated [M + H]*:252.13, found: 252.07.

Step 5.

[0623] To a stirred solution of compound 19.4 (1 eq) in DMF at rt, Oxone monohydrate (3 eq)
was added. The reaction was stirred at rt for 16 h followed by dilution with water. The mixture
was extracted with ethyl acetate and the product was purified using flash column
chromatography. UPLC-MS: calculated [M + H]*:268.13, found: 268.04.

Step 6:

[0624] To a stirred solution of compound 19.5 (leq), compound 19.6 (1leq), and HATU (1 eq)
in DMF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After completion
of the reaction, the product was purified by reverse phase column chromatography to provide

A20. UPLC-MS: calculated [M + H]*:581.24, found: 581.10.
Compound A21. (2R.4S)-1-((S)-3-(3-(2-chloro-3-hydroxyphenyl)propyl)-7,7-dimethyl-

7,8-dihydro-4H,6H-[1,2,3]triazolo[5,1-c][1,4]oxazepine-8-carbonyl)-4-hydroxy-N-((R)-1-
(4-(4-methylthiazol-5-yl)phenyl)ethyl)pyrrolidine-2-carboxamide
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[0625] Step 1: n-BuLi in hexanes (17ml, 2.5M, 1.1 equiv.) was added to a solution of
(Triisopropylsilyl)acetylene (7g, 1 equiv.) in THF (30 mL, c=1 mol/L) at -78°C. After stirring
for 30 min at -78°C, CuBr (273mg, 0.05 equiv.) and allyl bromide (3.6mL, 1.1 equiv) were
added. After stirring for 5 h at 50 °C, the reaction mixture was quenched with saturated aqueous
NH4Cl, extracted with ether, washed with brine, dried over MgSOys, and concentrated. Column
chromatography (silica gel, hexanes) afforded 8.5g 18-0 (98.5%) as a colorless oil. Rf1s-0 = 0.8,
hexane.'H-NMR (400 MHz, CDCl3) &: 5.83 (ddt, 1H), 5.40 (dq, 1H), 5.13 (dq, 1H), 3.05 (dt,
2H), 1.07 (m, 21H)
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Step 2 cl
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[0626] Step 2: 9-BBN in THF (218mL, 0.05M 1.05 equiv.) was added to neat 18-0 (23g, 1
equiv.) at 0°C. After stirring overnight at rt. NaOH aq (82mL 4 equiv. Cnaon= Smol/L) was
added and stir for 30min at rt. 3-bromo-2-chlorophenol (25.6g, 1.2 equiv.) and Pd(dppf)Cl2
(4.4g, 0.05 equiv.) were added and stir at 60°C for 1 hour, the reaction mixture was quenched
with saturated aqueous NaHCO3, extracted with EA, washed with brine, dried over MgSOx,
and concentrated. Column chromatography (silica gel, hexanes/EA) afforded 27.8g 18-1
(76.9%) as a pale-yellow oil. Rfis-1 = 0.3, hexane/ethyl acetate=10:1."H-NMR (400 MHz,
CDCI3) &: 7.10 (t, 1H), 6.89 (dd, 1H), 6.82 (dd, 1H), 2.87 (t, 2H), 2.31 (t, 2H), 1.86 (m, 2H),
1.08 (m, 21H).

cl Step 3
Cl
HO S MOMCI, DIPEA MOMO
A - A
TIPS TIPS
18-1 18-2

[0627] Step 3: To a solution of 18-1 (25 g, 1 equiv.) in 140mL of dry dichloromethane, added
DIPEA (38 mL, 3 equiv.) and MOMCI (6.5mL., 1.2 equiv.). The mixture was stirred for 3h.
The organic layer was quenched with 50 mL of saturated NaHCO3, Then the aqueous mixture
was extracted twice with 100 mL of diethyl ether. The combined organic extract was washed
once with brine (50mL). The organic layer was dried over MgSOs. Concentrated in vacuum
and purified by silica gel flash chromatography (silica gel, hexanes/EA) to afford 27g 18-2
(96%). Rf1s-2 = 0.7, hexane/ethyl acetate=10:1. 'H-NMR (400 MHz, CDCls) &: 7.14 (t, 1H),
7.06 (dd, 1H), 6.95 (dd, 1H), 5.27 (s, 2H), 3.55 (s, 3H), 2.93 (t, 2H), 2.34 (t, 2H), 1.87 (m, 2H),
1.11 (m, 21H).

Cl cl

MOMO _TBAE  momo
A A
TIPS H

18-2 18-3
[0628] Step 4: TBAF (127mL, 1M, 2 equiv.) was added to neat 18-2 (25g, equiv.). The mixture
was heated at 60°C overnight. The reaction was quenched with 50 mL of saturated NH4CIL.
Then the aqueous mixture was extracted twice with 100 mL of ethyl acetate. The combined
organic extract was washed once with brine (50mL). The organic layer was dried over MgSOs.
Concentrated in vacuum and purified by silica gel flash chromatography (silica gel,

hexanes/EA) to afford 14g 18-3 (92.3%). Rf1s3 = 0.7, hexane/ethyl acetate=10:1. '"H-NMR
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(400 MHz, CDCls) &: 7.12 (dd, 1H), 7.04 (dd, 1H), 6.92 (dd, 1H), 5.24 (s, 2H), 3.53 (s, 3H),
2.87 (t, 2H), 2.24 (t, 2H), 2.00 (t, 1H), 1.87 (m, 2H).

oMo ¢l nBuLi cl
S MOMO
\©/\/\H (CHO), \\ OH

18-3 18-4

[0629] Step 5: To a solution of 18-3 (5.8 g, 1 equiv.) in 80mL of dry THF. The mixture was
stirred at -78°C, then n-BuLi (15mL, 2.5M, 1.5 equiv.) was added. The mixture was stirred for
1 hour. Then (CHO), (1.8g, 2.5 equiv) was added. The mixture was stirred overnight. The
reaction was quenched with 50 mL of saturated NH4Cl. Then the aqueous mixture was
extracted twice with 50 mL of ethyl acetate. The combined organic extract was washed once
with brine (50mL). The organic layer was dried over MgSO4. Concentrated in vacuum and
purified by silica gel flash chromatography (silica gel, hexanes/EA) to afford 4g 18-4 (61%).
Rfis-4 = 0.1, hexane/ethyl acetate=10:1. '"H-NMR (400 MHz, CDCl3) &: 7.12 (dd, 1H), 7.04
(dd, 1H), 6.91 (dd, 1H), 5.24 (s, 2H), 4.27(t, 2H), 3.53 (s, 3H), 2.85 (t, 2H), 2.27 (tt, 2H), 1.85
(m, 2H).

Cl Cl

MsCI. Et;N
MOMO e . MOMO S
X__oH X __OMs

18-4 18.5

[0630] Step 6: To a solution of 18-4 (0.87 g, 1 equiv.) in dichloromethane. EtsN (1.33mL, 3
equiv.) was added. Then the mixture was stirred at 0°C. MsClI (0.38mL, 1.5equiv.) was added
drop by drop into the mixture. The reaction was stirred for 30 min. Then reaction was
quenched with 20 mL of saturated NaHCOs3. Then the aqueous mixture was extracted twice
with 20 mL of ethyl acetate. The combined organic extract was washed once with brine
(10mL). The organic layer was dried over MgSO4. Concentrated in vacuum to get 1g 18-5
(88%) without further purification. Rf1s.s = 0.6, dichloromethane/ethyl acetate=10:1. 'H-
NMR (400 MHz, CDCl3) &: 7.16 (dd, 1H), 7.07 (dd, 1H), 6.92 (dd, 1H), 5.27 (s, 2H), 4.89(t,
2H), 3.55 (s, 3H), 3.14(s, 3H), 2.87 (t, 2H), 2.34 (tt, 2H), 1.89 (m 2H).

cl
Me NHBoc
Mot MOMO “ NaH MOMO Me Me
0 X _oms — \)iNHBoc
HO ONa
18-5

intermediate 4
[0631] Step 7: To a solution of intermediate 4 (0.67 g, 1 equiv.) in DMF. NaH (150mg, 60%,
1.5equiv.) was added into mixture at 0°C. The mixture was stirred for 30min. Then 18-5
(870mg, 1 equiv.) was added. The mixture was stirred for 3h at 0°C. Then reaction was

quenched with 20 mL of water, the aqueous mixture was extracted fifth with 20 mL of ethyl
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acetate. The combined organic extract was washed once with brine (10mL). The organic layer
was dried over MgSOs. Concentrated in vacuum to get crude 18-6 without further purification.
UPLC-MS: calculated [M + NaJ+: 520.21, found: 519.94.
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[0632] Step 8: To a solution of 18-6 in previous step in DMF. DIPEA (5 equiv.) and HATU (1
equiv.) was added into the mixture and stirred for 10min. Then (25,4R)-4-hydroxy-N-((S)-1-
(4-(4-methylthiazol-5-yl)phenyl)ethyl)pyrrolidine-2-carboxamide (lequiv.) was added. The
mixture was stirred for 10min. Then purified by HPLC directly. UPLC-MS: calculated [M +
H]+: 811.35, found: 810.85.
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[0633] Step 8: To a solution of 18-7 in MeCN (c=0.5M), hydrochloric acid (12M, same value
with MeCN) was added. The mixture was stirred for 1h, then removed all solvent in vacuum

to afford 18-8. UPLC-MS: calculated [M + H]+: 667.27, found: 666.6.
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[0634] Step 9: To a solution of 18-8 (400mg, 1 equiv.) in MeOH. Then DIPEA (0.42 mL, 4
equiv.) was added. The mixture was stirred for Smin. Then 1H-imidazole-1-sulfonyl azide (250
mg, 2 equiv.) and CuSO4 (25mg, 0.2 equiv.) was added at room temperature. The mixture was
stirred for 3h, then directly purified by HPLC to afford 320mg 18-9 (77%). UPLC-MS:
calculated [M + H]+: 693.26, found: 692.84.
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[0635] Step 10: To a solution of 18-9 (1 equiv.) in 1,2-DCB (c13 = 0.01 mol/L). Microwave the
reaction at 140°C for 16h. The solvent was removed in vacuum and purified by HPLC to afford

A21. UPLC-MS: calculated [M + H]+: 693.26, found: 692.73.

Compound A22. (2S,4R)-4-hydroxy-N-((S)-1-(4-(4-methylthiazol-5-yl)phenyl)ethyl)-1-
((R)-3,7,7-trimethyl-5,6,7,8-tetrahydro-4H-cyclohepta[d]isoxazole-8-

carbonyl)pyrrolidine-Z-carboxamide
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[0636] Step 1. A solution of compound 7.3 (1 eq), acetic anhydride (1.5 eq) in diethyl ether
was added dropwise to a stirred solution of LDA (2.2 eq) at O °C and the reaction was stirred
for 2 h. After complete conversion of the starting material, the reaction was diluted with water
and acidified with 2 N HCI up to pH 5. The reaction was extracted with ethyl acetate. The
organic layer was separated, washed with brine, and dried over Na;SO4. The solvent was
evaporated, and the crude product was used for the next step. A solution of crude product and
hydroxyl amine hydrochloride (2 eq) in ethanol was heated to reflux for 2 h. After complete
conversion of starting material, ethanol was evaporated under reduced pressure and the product
was purified with flash column chromatography to get compound 9.1 (UPLC-MS: calculated
[M + H]*:210.15, found: 210.17).

[0637] Step 2: To a stirred solution of compound 9.1 in DCM, Martin’s reagent was added at
rt and stirred for 4 h. After completion of the reaction, it was quenched with a saturated solution
NaS203 and extracted with DCM. The organic layer was separated, washed with brine, and
dried over NaxSOs. The product was purified with flash column chromatography to get
compound 9.2 (UPLC-MS: calculated [M + H]*:208.14, found: 208.17).

[0638] Step 3. To a stirred solution of compound 9.2 (1 eq) in DMF at rt, Oxone monohydrate

(3 eq) was added. The reaction was stirred at rt for 16 h followed by dilution with water. The
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mixture was extracted with ethyl acetate and the product was purified using flash column
chromatography. 9.3 (UPLC-MS: calculated [M + H]*:224.12, found: 224.16).

[0639] Step 4: To a stirred solution of compound 9.3 (leq), compound 9.4 (1eq), and HATU
(1 eq) in DMF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After
completion of the reaction, the product was purified by reverse phase column chromatography
to get compound A-22 as white solid, (40% yields, 1:2.5 dr) UPLC-MS: calculated [M +
H]*:537.25, found: 537.25.

Compounds A23. methyl (S)-3-((2S,4R)-4-hydroxy-1-((R)-3,7,7-trimethyl-5,6,7,8-
tetrahydro-4H-cyclohepta[d]isoxazole-8-carbonyl)pyrrolidine-2-carboxamido)-3-(4-(4-
methylthiazol-5-yl)phenyl)propanoate

Q
8}

)
R o’
NN HO
Q H 37 o o
O /) o Q O
104 LY /% L LiOH, THF:H,0 e °©
HO N SN lL
A OH N O it s —V NN
< 0 HATU, DIPEA, DMF N i Vi \N/O H S
N t, 0.5 h, 80% ud N W
9.3 10.2 HO A-23 N

[0640] Step 1: To a stirred solution of compound 9.3 (leq), compound 9.4 (leq), and HATU
(1 eq) in DMF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After
completion of the reaction, the product was purified by reverse phase column chromatography
to get compound 10.2 as white solid, (41% yields, 1:2.5 dr) UPLC-MS: calculated [M +
H]*:595.25, found: 595.30.

[0641] Step 2: To a stirred solution of compound 9.5 in THF:water (1:1) at rt, LiOH was added
and the reaction was stirred for 2 h. After complete conversion of the starting material, it was
acidified with 2 N HCI up to pH 3 and extracted with ethyl acetate. The product was purified
with flash column chromatography to get compound A-23 UPLC-MS: calculated [M +
H]*:581.24, found: 581.32.

Compounds A24. methyl (S)-3-((2S,4R)-1-((R)-3-cyclopropyl-7,7-dimethyl-5,6,7,8-

tetrahydro-4H-cyclohepta[d]isoxazole-8-carbonyl)-4-hydroxypyrrolidine-2-
carboxamido)-3-(4-(4-methylthiazol-5-yl)phenyl)propanoate
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[0642] Step 1. A solution of compound 7.3 (1 eq), cyclopropanecarboxylic anhydride (1.5 eq)
in diethyl ether was added dropwise to a stirred solution of LDA (2.2 eq) at O °C and the
reaction was stirred for 2 h. After complete conversion of the starting material, the reaction was
diluted with water and acidified with 2 N HCI up to pH 5. The reaction was extracted with
ethyl acetate. The organic layer was separated, washed with brine, and dried over Na>SOa. The
solvent was evaporated, and the crude product was used for the next step. A solution of crude
product and hydroxyl amine hydrochloride (2 eq) in ethanol was heated to reflux for 2 h. After
complete conversion of starting material, ethanol was evaporated under reduced pressure and
the product was purified with flash column chromatography to get compound 11.1 (UPLC-MS:
calculated [M + H]*:236.16, found: 236.19).

[0643] Step 2: To a stirred solution of compound 11.1 in DCM, Martin’s reagent was added at
rt and stirred for 4 h. After completion of the reaction, it was quenched with a saturated solution
Na»S203 and extracted with DCM. The organic layer was separated, washed with brine, and
dried over NaxSO4. The product was purified with flash column chromatography to get
compound 11.2 (UPLC-MS: calculated [M + H]*:234.14, found: 234.12).

[0644] Step 3. To a stirred solution of compound 11.2 (1 eq) in DMF at rt, Oxone monohydrate
(3 eq) was added. The reaction was stirred at 1t for 16 h followed by dilution with water. The
mixture was extracted with ethyl acetate and the product was purified using flash column
chromatography. 11.3 (UPLC-MS: calculated [M + H]*:250.14, found: 250.14).

[0645] Step 4: To a stirred solution of compound 11.3 (1eq), compound 11.4 (1eq), and HATU
(1 eq) in DMF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After
completion of the reaction, the product was purified by reverse phase column chromatography
to get compound A-24 as white solid, (42% yields, 1:2.5 dr) UPLC-MS: calculated [M +
H]*:537.25, found: 537.25.
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Compounds A25. (2S,4R)-N-((R)-2-azido-1-(4-(4-methylthiazol-5-yl)phenyl)ethyl)-1-
((R)-3-cyclopropyl-7,7-dimethyl-5,6,7,8-tetrahydro-4H-cyclohepta[ d Jisoxazole-8-

carbonyl)-4-hydroxypyrrolidine-2-carboxamide

o N
Nl A
N
on
HO 121
N ) s
N-O o HATU, DIPEA, DMF K
1, 0.5 h, 80%

1.3
[0646] To a stirred solution of compound 11.3 (leq), compound 12.1 (1leq), and HATU (1 eq)
in DMF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After completion
of the reaction, the product was purified by reverse phase column chromatography to get
compound A-24 as white solid, (35% yields, 1:2.5 dr) UPLC-MS: calculated [M + H]*:604.26,
found: 604.32.

Compounds A26. methyl (S)-3-((2S,4R)-1-((S)-3-cyclopropyl-7,7-dimethyl-7,8-dihydro-
4H,6H-[1,2,3]triazolo[5,1-c][1,4]oxazepine-8-carbonyl)-4-hydroxypyrrolidine-2-
carboxamido)-3-(4-(2,4-dimethyloxazol-5-yl)phenyl)propanoate

=N O, N. \
Br o~ A\ Lt\‘ HO H (o]

N
(A~ (%

8 o]

P .13 . Ofkﬁo
o N OH N

I H N OH i o]
Boc’o‘ i N HQ— \_N ﬁﬂK

2 19-1 A26

[0647] 19-1: Pd(OAc), (0.1 mmol, 0.11 equiv.) was added to a mixture of compound 2 (1.0

mmol, 1 equiv.), 2,4-dimethyloxazole (2 mmol, 2 equiv.) and Potassium acetate (2 mmol, 2
equiv) in DMF (5 mL). The resulting mixture was purged and refilled with argon three times
and stirred at 100 °C overnight under Argon. The reaction mixture was then cooled to room
temperature and evaporated to remove most of the solvent. The residue was purified by HPLC
and the obtained product was was treated with SmL of 1M HCI (in Methanol) and 2 mL of 4M
HCI (in dioxane) for 2 h. The reaction mixture was evaporated to give the 19-1 without further
purification, UPLC-MS calculated [M + H]*: 388.2, found: 388.5. Retention time: 1.8 min.

A26: HATU (0.022 mmol, 1.1 equiv.) was added to a solution of 19-1 (0.02 mmol, 1 equiv.),

8 (0.02 mmol, 1 equiv.) and DIEA (0.06 mmol, 3 equiv.) in DMF (1 mL) and the resulting
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mixture was stirred at rt for 1 h. This mixture was purified by reverse phase preparative HPLC

to yield A26. UPLC—-MS calculated [M + H]?*: 621.3, found: 621.5. Retention time: 3.7 min.

Table E1. Mass Spec Data

Compound No. Expected [M+H]* Observed [M+H]*
Al 537.2 537.7
A2 565.3 565.6
A3 623.3 623.5
A4 524.2 524.4
A5 495.2 495.0
A6 524.2 524.6
A7 538.3 538.4
A8 566.3 566.8
A9 654.3 654.1

A10 564.3 564.3
All 579.2 579.4
Al12 664.3 664.1
Al13 609.24 608.95
Al4 672.29 671.94
Al5 638.3 638.3
Al6 595.25 595.10
Al17 652.3 652.2
Al18 637.3 637.6
A19 636.3 636.4
A20 581.24 581.10
A21 693.26 692.73
A22 537.25 537.25
A23 581.24 581.32
A24 621.27 621.26
A25 604.26 604.30
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Compound No.

Expected [M+H]*

Observed [M+H]*

A26

621.3

621.5

B. Bifunctional Degraders

Compound B1. (2-(((5S,8S,10aR)-3-acetyl-8-(((S)-5-amino-1-(2-chloro-3-(5-((S)-3-
((2S,4R)-1-((S)-3-cyclopropyl-7,7-dimethyl-7,8-dihydro-4H,6H-[1,2,3]triazolo[5,1-
c][1,4]oxazepine-8-carbonyl)-4-hydroxypyrrolidine-2-carboxamido)-3-(4-(4-

methylthiazol-5-yl)phenyl)propanamido)pentyl)phenoxy)-5-oxopentan-2-yl)carbamoyl)-

6-oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)-1H-indole-5-

carbonyl)phosphonic acid

Svynthesis of Intermediate 11
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[0648] To a solution of (R)-(-)-Pantolactone (10 g, 1 equiv.) in 4 mL of dry dichloromethane

was added pyridine (7.8 mL, 1.25 equiv.). The resulting solution was cooled to -78 °C. Triflic

anhydride (13.9mL, 1.1 equiv.) was added dropwise via a syringe over 10 min. The reaction

mixture was stirred at -78 °C for 30 min and then 1h at room temperature. The reaction mixture

was partitioned between 200 mL of diethyl ether and 100 mL of 20% HCI. The organic layer

was washed once with 50 mL of saturated NaHCO3, followed by 50 mL of brine. It was dried
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over MgSO4 and concentrated in vacuum to afford 20g 1 (99%), which was used in subsequent

step without further purification. Rft = 0.5, hexane/ethyl acetate = 7:3.

Me OTf Me~\N3
Me NaN;, DMF Me
0 0]
O 95% o]
1 2

[0649] The crude product 1 (20 g, 1 equiv.) was dissolved in 50 mL of DMF. To the resulting
solution was added NaNs (5.7 g, 1.15 equiv.). The mixture was stirred at room temperature for
2h. The reaction mixture was poured into water (200 mL). The aqueous mixture was extracted
twice with 100 mL of diethyl ether. The combined organic extract was washed once with brine
(50mL). The organic layer was dried over MgSO4. Concentrated in vacuum and purified by
silica gel flash chromatography to afford 11.3 g white powder 2 (95%). Rf2=0.26, hexane/ethyl

acetate = 8:2

Me \N3 Me \NHBOC
Me \ Pd(OH),/C, H, Me \
o) 0
O Boc,O, EA 0
0,
) 78% 3

[0650] To a solution of 2 (2g, 1 equiv.) in ethyl acetate (70 mL). Boc2O (5.6g, 2 equiv.) and
Pd(OH),/C (0.2g) were added into the flask. Hydrogenation with Ha balloon for 24h. Rf2 =
0.71, Rfs = 0.43 Dichloromethane. PA(OH)2/C was filtered by Cilite. Concentrated in vacuum
and purified by silica gel flash chromatography to afford 2.5g white powder 3 (84.6%).
UPLC-MS: calculated [M + Na]*: 252.12, found: 252.13.

Me NHBoc Me NHBoc
Me\tBZ NaOH aq. Me \
o - o)
o reflux Ho~ NaO
3 4

[0651] To a solution of 3 (150 mg, 1 equiv.) in NaOH aq. (5.2mL, Cnaon = 0.125 mol/L,
lequiv). The mixture was stirred at 40 °C for two hours. Once the reaction was completed
detected by HPLC-MS, remove the water by freeze drying in vacuum to afford 4, which was
used in subsequent step without further purification. UPLC-MS: calculated [M + H]*: 248.15,
found: 247.99.
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[0652] Sodium (S)-3-((tert-butoxycarbonyl)amino)-3-carboxy-2,2-dimethylpropan-1-olate (4,
100 mg, 0.37 mmol, 1 equiv.) was dissolved in DMF (3 ml). The solution was cooled to 0 °C
and NaH (23 mg, 0.56 mmol, 60 wt-% suspension in mineral oil, 1.5 equiv) was added in
portions. After stirring for 0.5-1 h at 0 °C, (3-bromoprop-1-yn-1-yl)cyclopropane was added
dropwise.

[0653] The reaction was slowly (1-2 h) warmed to rt and stirred at rt for 2-4 h. The reaction
was quenched by addition of 1 mL water, and then acidified with 1M KHSO4 to pH 1-2. The
resulting mixture was extracted with EtOAc and the combined organic phases were washed
with brine. The organic layer was dried over Na>SOqs, filtered and concentrated in vacuo to
afford crude 5 which can be purified by HPLC to give 5. UPLC-MS calculated [M + HJ*:
326.2, found: 270.3, 248.4, 174.2. Retention time: 4.6 min.

)

o HN‘Boc N \ﬁ
Boc
i D\/ 7S
5

-

[0654] HATU (0.18 mmol, 1.1 equiv.) was added to a solution of 5 (0.16 mmol, 1 equiv.), 6
(0.16 mmol, 1 equiv.) and DIEA (0.48 mmol, 3 equiv.) in DMF (2 mL) and the resulting
mixture was stirred at rt for 1 h. This mixture was purified by reverse phase preparative HPLC

to give 7. UPLC-MS calculated [M + H]*: 697.3, found: 697.5. Retention time: 5.2 min.

Z O~ = O~
3 H D\‘(N
Qﬁ( 0 NN 0
Boc”
D\/O D\/0
===
7 8

[0655] 10% H2S0O4 was added to a solution of compound 7 (0.05 mmol) in MeCN (0.5 mL).

and the resulting reaction solution was stirred at rt for 4 h. This mixture was purified by reverse
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phase preparative HPLC to give 8. UPLC-MS calculated [M + H]*: 597.3, found: 597.8.

Retention time: 3.3 min.
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[0656] 1H-imidazole-1-sulfonyl azide (0.12 mmol) was adde to a mixture of 8 (0.1 mmol),

o)
s

_

potassium carbonate (0.25 mmol) and cupric sulfate (0.02 mmol) in methanol (1 mL) at 25 °C.

The reaction mixture was stirred at 25 °C for 10 h. After removing the solvent, 10% potassium

bisulfate in water (1 mL) was added and extracted with ethyl acetate. The organic layer was

washed with brine, and dried over sodium sulfate. The organic layer was concentrated, and the

residue was purified by reverse phase preparative HPLC to give 9. UPLC-MS calculated [M
+ HJ*: 623.3, found: 623.5. Retention time: 4.8 min.
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[0657] To a solution of 9 (30 mg) in 1,2-dichlorobenzene (1 mL). Microwave the reaction at
140 °C for 16h. Removal of the solvent under vacuum to yield the crude product 10 which was
used for the next step without further purification. UPLC-MS calculated [M + H]*: 622.3,

found: 622.5. Retention time: 3.2 min.
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[0658] LiOH (0.2 mmol in 1 mL H20) was added to a solution of 10 (0.1 mmoL) in Methol
(1 ml) and the resulting mixture was stirred for 2 h. Acidified with 1M HCI and then
purification was performed by HPLC to give 1 1. UPLC-MS calculated [M + H]*: 609.2, found:
609.4. Retention time: 2.6 min.

Scheme 2 for synthesis of Intermediate 11
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[0659] 10% H2SO4 (2 mL) was added to a solution of compound 5 (0.1 mmol) in MeCN (0.5
mL, for solubility). and the resulting reaction solution was stirred at rt for overnight. This
mixture was purified by reverse phase preparative HPLC to give 6. UPLC-MS calculated [M

+ HJ*: 226.1, found: 226.3. Retention time: 1.3 min.
o} 0

(o} _— O

[0660] 1H-imidazole-1-sulfonyl azide (0.13 mmol) was adde to a mixture of 6 (0.1 mmol),
DIEA (0.4 mmol) and cupric sulfate (0.02 mmol) in methanol (1 mL) at 25 °C. The reaction
mixture was stirred at 25 °C for 0.5-1 h. Purification by reverse phase preparative HPLC gave

7. UPLC-MS calculated [M + H]J*: 252.2, found: 252.3. Retention time: 3.8 min.
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[0661] A solution of 7 (30 mg) in 1,2-dichlorobenzene (10 mL) was stirred at 140 °C by
microwave for 16h. Removal of the solvent under vacuum yielded the crude product 10 which
was used for the next step without further purification. UPLC—MS calculated [M + H]*: 252.1,
found: 252.1. Retention time: 1.7 min.
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[0662] HATU (0.08 mmol, 1.1 equiv.) was added to a solution of 8 (18 mg, 0.07 mmol, 1

equiv.), 9 (0.07 mmol, 1 equiv.) and DIEA (0.21 mmol, 3 equiv.) in DMF (1 mL) and the
resulting mixture was stirred at rt for 1 h. This mixture was purified by reverse phase
preparative HPLC to give ZH-7. UPLC-MS calculated [M + H]*: 623.3, found: 623.5.

Retention time: 3.2 min.

10 "
[0663] LiOH (0.2 mmol in 1 mL. H20) was added to a solution of 10 (0.1 mmoL) in Methol
(1 ml) and the resulting mixture was stirred for 2 h. Acidified with 1M HCI and then
purification was performed by HPLC to give 11. UPLC-MS calculated [M + H]*: 609.2, found:
609.4. Retention time: 2.6 min.

Synthesis of Intermediate 18
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[0664] DIAD (1.5 mmol) was added dropwise at 0 °C to the mixture of 12 (1 mmol), 3-bromo-
2-chlorophenol (1 mmol) and PPh3P (1.5 mmol) in THF (10 mL), and the mixture was stirred

Intermediate-18

for 3 h at rt. The reaction mixture was concentrated and purified by reverse phase preparative

HPLC. UPLC-MS calculated [M + H]*: 421.1, found: 421.5.
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[0665] Trimethylamine (3 mL) was added to a mixture of compound 13 (1.0 mmol, 1 equiv.),
benzyl pent-4-yn-1-ylcarbamate (1.5 mmol, 1.5 equiv.) , Cul (154 mg, 0.2 mmol, 0.2 equiv)
and Pd(PPh,),Cl, (282 mg, 0.1 mmol, 0.1 equiv) in DMF (5 mL). The resulting mixture was
purged and refilled with argon three times and stirred at 70-80 °C for 3 h under Argon. The
reaction mixture was then cooled to room temperature and evaporated to remove most of the
solvent. The residue was purified by HPLC to yield the 14. UPLC-MS calculated [M + H]*:
558.2, found: 558.6. Retention time: 5.1 min.

Oy NH2 Oy NH2
cl Cbz , cl -Cb
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[0666] 4 M HCI in dioxane was added to a solution of 14 in DCM and the resulting mixture

was stirred for 3h. Removal of the solvent under vacuum to yield the crude product 15which
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was used for the next step without further purification. UPLC—MS calculated [M + H]*: 458.2,
found: 458.4. Retention time: 2.9 min.
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[0667] HATU (0.22 mmol, 1.1 equiv.) was added to a solution of 15 (0.2 mmol, 1 equiv.), 16
(0.2 mmol, 1 equiv.) and DIEA (0.6 mmol, 3 equiv.) in DMF (3 mL) and the resulting mixture

17

was stirred at rt for 1 h. This mixture was purified by reverse phase preparative HPLC to give

17. UPLC-MS calculated [M + H]*: 809.4, found: 809.6. Retention time: 4.7 min.
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Intermediate-18
[0668] To a solution of compound 17 (0.1 mmol) in MeOH (4 mL) was added platinum(iv)
oxide (15 mg). The mixture was stirred under 1 atm of H2 at room temperature for 3 hours
before filtering through celite and being concentrated. The resulting amine was used for the
next step without further purification. UPLC-MS calculated [M + H]*: 679.4, found: 679.7.
Retention time: 2.4 min.

Final steps of synthesis of Bl
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[0669] HATU (0.022 mmol, 1.1 equiv.) was added to a solution of Intermediate-11 (0.02

19

mmol, 1 equiv.), 18 (0.02 mmol, 1 equiv.) and DIEA (0.06 mmol, 3 equiv.) in DMF (1 mL)
and the resulting mixture was stirred at rt for 1 h. This mixture was purified by reverse phase
preparative HPLC to yield 19. UPLC-MS calculated [M + 2H]**: 635.3, found: 635.4.

Retention time: 4.2 min.
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[0670] Compound 19 (20 mg) was treated with 1 mL of 1M HCI (in Methanol) and 1 mL of
4M HCI (in dioxane) for 2 h. The reaction mixture was evaporated to give the 20 without

further purification. UPLC—MS calculated [M + 2H]**: 635.3, found: 635.4. Retention time:

3.0 min.

NO2

o
A,

N™ OH

0

[ N e, N

r %M oy Me ?,N oy

20 DA Bt AN

[0671] DIEA (0.042 mmol, 3 equiv.) was added to the mixture of Intermediate 2 (0.017 mmol,
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1.2 equiv.), compound 20 (0.014 mmol, 1 equiv.) and HOBt (0.028 mmol, 2 equiv.) in DMF (1
mL). The resulted mixture was stirred at room temperature for 1 hour. Purification of this
reaction mixture by HPLC gave the compound B1. UPLC—-MS calculated [M + 2H]**: 710.8,

found: 710.9. Retention time: 3.4 min.

Compound B2. (2-(((3S,6S,10aS)-3-(((S)-5-amino-1-(2-chloro-3-(5-((S)-3-((2S,4R)-1-((S)-
3-cyclopropyl-7,7-dimethyl-7,8-dihydro-4H,6H-[1,2,3]triazolo[5,1-c][1,4]Joxazepine-8-
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carbonyl)-4-hydroxypyrrolidine-2-carboxamido)-3-(4-(4-methylthiazol-5-
yl)phenyl)propanamido)pentyl)phenoxy)-5-oxopentan-2-yl)carbamoyl)-5-
oxodecahydropyrrolo[1,2-alazocin-6-yl)carbamoyl)-1H-indole-5-carbonyl)phosphonic

NH2
N,
" c
Boc® g N~
H
4
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[0672] HATU (0.22 mmol, 1.1 equiv.) was added to a solution of 1 (0.2 mmol, 1 equiv.), 2
(0.2 mmol, 1 equiv.) and DIEA (0.6 mmol, 3 equiv.) in DMF (3 mL) and the resulting mixture
was stirred at rt for 1 h. This mixture was purified by reverse phase preparative HPLC to give

3. UPLC-MS calculated [M + H]*: 766.4, found: 766.6. Retention time: 5.4 min.

(o) NH2 [o) NH2
N N
Cl /
HN I Eo 4 N Chz —’HN\ T E Cl
Boc™ o7 N H Boc™ 0N o NH
H H
3 4

[0673] To a solution of compound 3 (0.1 mmol) in MeOH (4 mL) was added platinum(iv)
oxide (15 mg). The mixture was stirred under 1 atm of Hz at room temperature for 3 hours

before filtering through celite and being concentrated. The resulting amine was used for the
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next step without further purification. UPLC-MS calculated [M + HJ*: 636.3, found: 636.7

Retention time: 3.5 min.
O =N
ofk(go /’2 Iy

\ ,{': /S N Oy NH2
Oy NH2 5 Nﬂ, N
N cl o JOL
o)
N a Boc™ g N ° N N7 OH
w1 H H HoN
B 0 o
6
4

o O N NH,

[0674] HATU (0.033 mmol, 1.1 equiv.) was added to a solution of 4(0.03 mmol, 1 equiv.), 5
(0.03 mmol, 1 equiv.) and DIEA (0.09 mmol, 3 equiv.) in DMF (1 mL) and the resulting
mixture was stirred at rt for 1 h. This mixture was purified by reverse phase preparative HPLC

to yield 6. UPLC-MS calculated [M + 2H]**: 613.8, found: 613.9. Retention time: 4.8 min.
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[0675] Compound 6 (20 mg) was treated with 1 mL of 1M HCI (in Methanol) and 1 mL of 4M
HCI (in dioxane) for 2 h. The reaction mixture was evaporated to give the 7 without further

purification, UPLC-MS calculated [M + H]*: 1126.5, found: 1126.1. Retention time: 3.6 min.
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[0676] DIEA (0.06 mmol, 3 equiv.) was added to the mixture of Intermediate 2 (0.024 mmol,
1.2 equiv.), compound 7 (0.02 mmol, 1 equiv.) and HOBt (0.04 mmol, 2 equiv.) in DMF (1
mL). The resulted mixture was stirred at room temperature for 1 hour. Purification of this
reaction mixture by HPLC gave the compound B2. UPLC-MS calculated [M + 2H]**: 689.3,
found: 689.3.
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Compound B3. (2-(((5S,8S,10aR)-3-acetyl-8-(((S)-5-amino-1-(2-chloro-3-(3-((R)-8-
((2S,4R)-4-hydroxy-2-(((S)-1-(4-(4-methylthiazol-5-
yl)phenyl)ethyl)carbamoyl)pyrrolidine-1-carbonyl)-7,7-dimethyl-7,8-dihydro-4H,6H-
[1,2,3]triazolo[5,1-c][1,4]oxazepin-3-yl)propyl)phenoxy)-5-oxopentan-2-yl)carbamoyl)-
6-oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)-1H-indole-5-

carbonyl)phosphonic acid
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[0677] To a solution of 1 (4.8 g, 50 mmol, leq) and imidazole (75 mmol, 1.5eq) in CH2Cl> (10
ml) at room temperature was added TBSCI (55 mmol, 1.1 eq). The reaction mixture was stirred
for 1 h, then quenched with water and extracted with EtOAc. The organic layer was washed
with brine, dried over MgSO4, and concentrated under reduced pressure. The residue was

purified by column chromatography on silica gel eluting with EtOAc-hexane to give 2.
ci

TBSO MOMO\©/ Br
cl
|| MOMO
X _oTBs
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[0678] 9-BBN in THF (0.5m, 22 mL, 11 mmol, 1.2 eq) was added to neat 2 (9.17 mmol, 1 eq.)
at 0°C. The resulted mixture was stirred at rt overnight. NaOH aq (4M, 9.2 mL, 36.7 mmol, 4
eq) was added and stir for 30min at rt. 3-bromo-2-chlorophenol (2.3g, 9.17 mmol, 1 eq) and
Pd(dppf)Clz (748 mg, 0.92 mmol, 0.1 eq) were added and stir at 50-60°C for 1 hour, the reaction
mixture was quenched with saturated aqueous NaHCOs3, extracted with EA, washed with brine,
dried over MgSO4, and concentrated. Column chromatography (silica gel, hexanes/EA)

afforded 3.
cl

MOMO Cl
x oTBS —— MOMO S
X_OH
4

3

[0679] Tetrabutylammonium fluoride solution (4.8 mL, 1M in THF, 1.5 eq) was added to the
solution of 3 (1.2 g, 3.2 mmol) in THF (5 mL). The reaction mixture was stirred for 2 h and
H20 (5 mL) was added. The resulting mixture was extracted with EtOAc and the combined
organic phases were washed with brine. The organic layer was dried over Na2SO4, filtered and
concentrated in vacuo. The residue was purified by column chromatography (silica gel,

hexanes/EA) to afforded 4.
cl

Cl
MOMO S oy —— Mowo -
X __OMs
5

4

[0680] TEA (0.19 mL, 1.1 eq) and methanesulfonyl chloride (156 mg, 1 eq) were added to the
solution of alcohol 4 (366 mg, 1.36 mmol, 1 eq) in diethyl either (10 mL) at O °C. The resulted
mixture was stirred at 0 °C for 1 h until the starting material was consumed. 5 ml of water was
added and extract with diethyl either twice. The organic layer was dried over Na>SOys, filtered

and concentrated in vacuo to afford crude 5 which can be purified by column chromatography.

[o]

%)—oua
Momo\é/\/\/ . on HN-Boc oMo cl %HO\OH
o \©/\/\/O AN-Boc
6

5
[0681] Sodium  (S)-3-((tert-butoxycarbonyl)amino)-3-carboxy-2,2-dimethylpropan- 1-olate
(182 mg, 0.68 mmol, 1.2 equiv.) was dissolved in DMF (4 ml). The solution was cooled to 0 °C

and NaH (41 mg, 60 wt-% suspension in mineral oil, 1.8 equiv) was added in portions. After
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stirring for 0.5-1 h at 0 °C, 5 (195 mg, 1 eq) in DMF (2 mL) was added dropwise. The reaction
was stirred at 0 °C for 1 h. The reaction was quenched by addition of 1 mL water, and then
acidified with 1M KHSO4 to pH 1-2. The resulting mixture was extracted with EtOAc and the
combined organic phases were washed with brine. The organic layer was dried over Na2SO4,
filtered and concentrated in vacuo to afford crude 5 which can be purified by HPLC to give 6.
UPLC-MS calculated [M + Na]*: 520.2, found: 520.3. Retention time: 6.3 min.

al Q al ?
MOMO OH HO S OH
XX__0 HN. _— XX__0 NH,
Boc
6
.

[0682] 10% H2SO4 (4 mL) was added to a solution of compound 6 (0.2 mmol) in MeCN (1
mL, for solubility). and the resulting reaction solution was stirred at rt for overnight. This
mixture was purified by reverse phase preparative HPLC to give 7. UPLC-MS calculated [M
+ HJ*: 354.1, found: 354.3. Retention time: 3.1 min.

. o ci 9
"o ! %(U\ oH HO « OH
- X_0 N
\@/\/\/o Y, s
. 8

[0683] 1H-imidazole-1-sulfonyl azide (0.24 mmol, 1.3 eq) was adde to a mixture of 7 (64 mg,
0.18 mmol, 1 eq), DIEA (0.73 mmol) and cupric sulfate (0.036 mmol, 0.2 eq) in methanol (1
mL) at 25 °C. The reaction mixture was stirred at 25 °C for 0.5-1 h. Purification by reverse
phase preparative HPLC gave 8. UPLC-MS calculated [M + HJ*: 380.1, found: 380.4.

Retention time: 5.2 min.

o
Cl 2 ¢ Me
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~_0 N, — N=N o
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8 9

[0684] A solution of 8 (33 mg) in 1,2-dichlorobenzene (10 mL) was stirred at 140 °C by
microwave for 18h. Removal of the solvent under vacuum yielded the crude product 10 which
was used for the next step without further purification. UPLC-MS calculated [M + HJ*: 380.1,

found: 380.4. Retention time: 3.3 min.
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[0685] HATU (0.087 mmol, 1.1 equiv.) was added to a solution of 9 (33 mg, 0.087 mmol, 1
equiv.), 10 (0.087 mmol, 1 equiv.) and DIEA (0.26 mmol, 3 equiv.) in DMF (2 mL) and the
resulting mixture was stirred at rt for 1 h. This mixture was purified by reverse phase
preparative HPLC to give 11. UPLC-MS calculated [M + H]*: 749.3, found: 749.5. Retention

time: 5.4 min.

o B°°~E<m£%; a

"
12

[0686] DIAD (0.17 mmol, 2 eq) was added dropwise at O °C to the mixture of 11 (0.086 mmol,
1 eq), tert-butyl (S)-(5-amino-1-hydroxy-5-oxopentan-2-yl)carbamate (0.17 mmol, 2 eq) and
PPh3P (0.17 mmol, 2 eq) in THF (2 mL), and the mixture was stirred for 3 h at rt. The reaction
mixture was concentrated and purified by reverse phase preparative HPLC to give 12.

UPLC-MS calculated [M + H]*: 963.4, found: 963.2. Retention time: 5.6 min.

EM%@“ EM%;J@H

[0687] Compound 12 (25 mg) was treated with 1 mL of 1M HCI (in Methanol) and 1 mL of
4M HCI (in dioxane) for 2 h. The reaction mixture was evaporated to give the 13 without

further purification. UPLC-MS calculated [M + HJ*: 807.3, found: 807.6.
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[0688] HATU (0.022 mmol, 1.1 equiv.) was added to a solution of 11 (0.02 mmol, 1 equiv.),
14 (0.02 mmol, 1 equiv.) and DIEA (0.06 mmol, 3 equiv.) in DMF (1 mL) and the resulting
mixture was stirred at rt for 1 h. This mixture was purified by reverse phase preparative HPLC

to yield 15. UPLC-MS calculated [M + H]*: 1158.5, found: 1158.1. Retention time: 4.4 min.
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[0689] Compound 15 (20 mg) was treated with 1 mL of 1M HCI (in Methanol) and 1 mL of

4M HCI (in dioxane) for 2 h. The reaction mixture was evaporated to give the 16 without

further purification. UPLC—MS calculated [M + HJ*: 1058.5, found: 1058.8.
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[0690] DIEA (0.042 mmol, 3 equiv.) was added to the mixture of 17 (0.017 mmol, 1.2 equiv.),
compound 16 (0.014 mmol, 1 equiv.) and HOBt (0.028 mmol, 2 equiv.) in DMF (1 mL). The
resulted mixture was stirred at room temperature for 1 hour. Purification of this reaction
mixture by HPLC gave the compound B3. UPLC-MS calculated [M + 2H]**: 655.2, found:

655.4. Retention time: 3.6 min.

Compound B4. (2-(((5S,8S,10aR)-3-acetyl-8-(((S)-5-amino-1-(2-chloro-3-(5-((S)-3-
cyclopropyl-8-((2S,4R)-4-hydroxy-2-(((S)-1-(4-(4-methylthiazol-5-
ylDphenyl)ethyl)carbamoyl)pyrrolidine-1-carbonyl)-7,7-dimethyl-7,8-dihydro-4H-
[1,2,3]triazolo[1,5-a][1,4]diazepin-5(6H)-yl)-5-oxopentyl)phenoxy)-5-oxopentan-2-
yl)carbamoyl)-6-oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)-1H-indole-5-
carbonyl)phosphonic acid

Part I: Systhesis of Intermediate-901.
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[0691] To a solution of (R)-(-)-Pantolactone (10 g, 1 equiv.) in 4 mL of dry dichloromethane
was added pyridine (7.8 mL, 1.25 equiv.). The resulting solution was cooled to -78 °C. Triflic
anhydride (13.9mL, 1.1 equiv.) was added dropwise via a syringe over 10 min. The reaction
mixture was stirred at -78 °C for 30 min and then 1h at room temperature. The reaction mixture
was partitioned between 200 mL of diethyl ether and 100 mL of 20% HCI. The organic layer
was washed once with 50 mL of saturated NaHCOs3, followed by 50 mL of brine. It was dried
over MgSO4 and concentrated in vacuum to afford 20g 1 (99%), which was used in subsequent

step without further purification. Rfi = 0.5, hexane/ethyl acetate = 7:3.
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[0692] The crude product 1 (20 g, 1 equiv.) was dissolved in 50 mL of DMF. To the resulting
solution was added NaN3 (5.7 g, 1.15 equiv.). The mixture was stirred at room temperature for
2h. The reaction mixture was poured into water (200 mL). The aqueous mixture was extracted
twice with 100 mL of diethyl ether. The combined organic extract was washed once with brine
(50mL). The organic layer was dried over MgSOs4. Concentrated in vacuum and purified by
silica gel flash chromatography to afford 11.3 g white powder 2 (95%). Rf2=0.26, hexane/ethyl

acetate = 8:2

Me N3 Me NHBoc
Me ' Pd(OH),/C, H, Me \
O ——M 0
0 Boc,O, EA 0
0,
9 78% 3

[0693] To a solution of 2 (2g, 1 equiv.) in ethyl acetate (70 mL). Boc2O (5.6g, 2 equiv.) and
Pd(OH)2/C (0.2g) were added into the flask. Hydrogenation with H» balloon for 24h. Rf2 =
0.71, Rfs = 0.43 Dichloromethane. Pd(OH),/C was filtered by Cilite. Concentrated in vacuum
and purified by silica gel flash chromatography to afford 2.5g white powder 3 (84.6%).
UPLC-MS: calculated [M + Na]*: 252.12, found: 252.13.

Me NHBoc Me NHBoc
Me\t'>: NaOH ag. Mejl/‘\:
o) I (0]
o reflux HO~ NaO
3 4

[0694] To a solution of 3 (150 mg, 1 equiv.) in NaOH agq. (5.5mL, Cnaon = 0.125 mol/L, 1.05
equiv). The mixture was heated at 50°C overnight. Once the reaction was detected be done by
HPLC-MS, remove the water by freeze drying in vacuum to afford 4, which was used in
subsequent step without further purification. UPLC-MS: calculated [M + H]*: 248.15, found:
247.99.

Me NHBoc Me NHBoc
Me—t TBSCl  Me—/—
4 5
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[0695] To a solution of 4 (1 equiv.) and imidazole (1.5 equiv.) in DMF (Cintermediate1=1 mol/L).
Then TBSCI (1.1 equiv.) was added at room temperature. The mixture was stirred for 2 hours.
Then the reaction was quenched by water, HCI acid (2M) was added at 0°C until PH=S. The
water phase was separated and washed by ethyl acetate. Combined organic phase and washed
with brine, dried, concentrated for next step without further purification. UPLC-MS:
calculated [M + H]*: 362.2, found: 362.3.
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5

[0696] To a solution of 5 (1 equiv.) and 6 (1 equiv.) in DMF. Then DIPEA (5 equiv.) and

Me NHBoc

HATU (1 equiv.) were added. The mixture was stirred for 10 min. The mixture was detected
by UPLC-MS and purified by HPLC to afford 7. UPLC—MS: calculated [M + H]*:731.4, found:
731.6.

OTBS H
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Me Me
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3, 7,

[0697] 7 (1 equiv.) was dissolved in THF (¢7 = 0.2 mol/L), TBAF (1mol/L in THF, 2 equiv.)
was added at room temperature. The reaction was stirred for 3 hour. The reaction was quenched
by water and the aqueous mixture was extracted twice with ethyl acetate. The combined organic

extract was washed once with brine (50mL). The organic layer was dried over MgSOs.
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Concentrated in vacuum and purified by silica gel flash chromatography to afford 8.

UPLC-MS: calculated [M + H]*:617.3, found: 617.6.

B My tBu- O
t\ Me  co,cl,
NN "NHBoc  DMSO, “’NHBoc
GG, 78°C S

[0698] To a solution of oxalyl chloride (2.0 equiv.) in CH2Cla, the mixture was stirred at -78°C.

II:

DMSO (2.0 equiv.) was added into the flask. The mixture was stirred for 10min at -78°C. Then
8 (1 equiv.) in CH>Cl> was added and stirred for 30min. EN (5.0 equiv.) was added and the
flask was removed from -78°C bath, the reaction was stirred for 30 min. The reaction was
quenched by water. The organic phase was separated, washed with brine, dried, concentrated
and the residue was purified by silica column chromatography to afford 9 UPLC-MS:
calculated [M + HJ*: 615.3, found: 615.7.

tBu- O tBu-O Me
Me
HCI N
: “’NHBoc “’NHBoc
NaOAc
NaCNBH;
MeOH

[0699] To a solution of 9 (1 equiv.) in MeOH. 3—cyclopr0pylpr0p—2—yn—l—amine hydrochloride
(1.5 equiv.) and NaOAc (1.5 equiv.) were added. The reaction was stirred for 30min Then
NaBCNHj; (2 equiv.) was added into 8 portions. The mixture was stirred for 2h. The solvent
was removed by vacuum and purified by silica column chromatography to afford 10.

UPLC-MS: calculated [M + H]*: 694.4, found: 694.5.
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[0700] To a solution of 10 (1 equiv.) in MeCN/H20 (2:1). Na2CO3 (3 equlv.) and FmocOSu

(2.0 equiv.) were added. The reaction was stirred for 6 hours. Then NaBCNHj3 (2 equiv.) was
added into 8 portions. The mixture was stirred for 2h. The ethyl acetate was added and water
phase was washed twice by ethyl acetate. The organic phase was combined, dried, concentrated
by vacuum and purified by silica column chromatography to afford 10. UPLC-MS: calculated
[M + HJ*": 916.5, found: 916.8.
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ln

CH20|2 O/\ O
[0701] 11 was dissolved in CH2Cl2 (c11 = 0.2 mol/L), TFA (1/2 volume of CH>Cl») was added.

The reaction was stirred for two hours. Solvent and TFA were removed in vacuum for next

step without further purification. UPLC-MS: calculated [M + H]*: 760.4, found: 760.3.
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[0702] 1H-imidazole-1-sulfonyl azide ( 2 equiv.) was added to a mixture of 12 ( 1 equiv.),

CUSO4 KZCO3 O

K2COs3 (5 equiv.) and CuSO4 (0.2 equiv.) in MeOH at 25 °C. The reaction mixture was stirred
at 25 °C for 10 h. After removing the solvent, the organic layer was concentrated, and the
residue was purified by reverse phase preparative HPLC to give 13. UPLC-MS calculated [M
+ H]+: 786.3, found: 786.5.
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[0703] To a solution of 13 (1 equiv.) in 1,2-DCB (c13 = 0.01 mol/L). Microwave the reaction
at 145°C for 16h. The solvent was removed in vacuum for next step without further purification.

UPLC-MS: calculated [M + HJ*: 786.3, found: 786.4.
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[0704] To a solution of 14 (1 equiv.) MeCN. Then diethylamine ( 5 equiv.) was added. The
mixture was stirred for 3 hours. The mixture was detected by UPLC-MS and purified by HPLC
to afford intermediate-901. UPLC—MS: calculated [M + H]+:564.3, found: 564.3.

Part II. Synthesis of Compound B4
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[0705] To a solution of 3-bromo-2-chlorophenol (1 equiv.) and Boc-glutaminol (1 equiv.) in
THF. PPh; (2 equiv) was added into flask. DIAD (2 equiv.) was added in 4 portions. The
reaction was stirred for 30min. The solvent was removed in vacuum and purified by silica

column chromatography to afford 1. UPLC-MS: calculated [M + H]*: 421.0, found: 421.2.
o

s

n
O NH; O NH;
2 o
Cl Pd(PhsP)4 Cl _ o8
e | n
BocHN O\©/Br Cul EttN  gocHN” ~© Z
3
1

[0706] To a solution of 1 (lequiv.) in DMSO(c1 = 0.15mol/L) was added 2 (4 equiv.), EiN
(1/2 volume of DMSO), Cul (0.1 equiv.) and Pd(PPh3)4 (0.1 equiv.) at room temperature under
nitrogen atmosphere. The reaction mixture was stirred for 16 hours at 90 °C under nitrogen
atmosphere. The resulting mixture cooled down to room temperature and concentrated under
reduced pressure. The residue was purified by HPLC to afford 3. UPLC-MS: calculated [M +
HJ*: 529.2, found: 529.3.

OsNH,
O NH, o
Cl i ¢ Z OBn
TFA =
o 7 OBn . N O
BocHN 4
3

[0707] 3 was dissolved in CH2Cl> (c11 = 0.2 mol/L), TFA (1/2 volume of CH>Cl») was added.
The reaction was stirred for two hours. Solvent and TFA were removed in vacuum for next

step without further purification. UPLC-MS: calculated [M + H]*: 429.2, found: 429.1.

o)
OsNH.

MeJLN ? o N Oy NHz

g\w ol DIPEA, HATU, DCM g\n/N Q
N . oBh ——m8 cl
7 BocHN
Bocrin’ T HoN o ocl o, o Y 0OBn
5 07 “OH 4

[0708] To a solution of 5 (1 equiv.) and 4 (1 equiv.) in DCM. Then DIPEA (5 equiv.) and
HATU (1 equiv.) were added. The mixture was stirred for 10 min. The mixture was detected
by UPLC-MS and purified by silica column chromatography to afford 6. UPLC-MS:
calculated [M + H]*:780.3, found: 780.3.
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6
[0709] To a solution of 6 (1 equiv.) in MeOH. Pd(OH)>/C (10% wt) was added. The mixture
was stirred under Hz atmosphere overnight. The mixture was filtered by Celite and
concentrated in vacuum to afford 7 for next step without any purification. UPLC-MS:

calculated [M + H]*:694.3, found: 694.4.

g\w DW-901 g\!(
——————————  BocHN
BocHN DIPEA, HATU, DMF \©/\/\)L
@/M Vi Q O
OH

[0710] To a solution of 7 (1 equiv.) and Intermediate-901 (1 equiv.) in DMF. Then DIPEA

(5 equiv.) and HATU (1 equiv.) were added. The mixture was stirred for 10 min. The mixture
was detected by UPLC-MS and purified by HPLC to afford 8. UPLC-MS: calculated [M +
2H]/2*:621.0, found: 620.7.

NFN NN

=,

Qg b @N& =} e Qg P @N& NMZ) ;

[0711] 8 (1 equiv.) was dissolved in CH2Cl,, HCI (4M in dioxane, 5 equiv.) was added. The
reaction was stirred for one hours. Solvent was removed in vacuum for next step without further

purification, UPLC-MS: calculated [M + HJ*: 1139.5, found: 1139.8.

N=

OH

[0712] 9 (1 equiv.) was dissolved in DMF. Then 10 (1 equiv.) and HOBt (1 equiv.) was added.
The reaction was stirred for one hour. Then purified by HPLC to afford B4. UPLC-MS:
calculated [M + 2H]/2*:695.8, found: 695.9.
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Compound B5. (2-(((5S,8S,10aR)-3-acetyl-8-(((S)-1-(3-(5-((R)-3-((2R,4S)-1-((R)-5-acetyl-
3-cyclopropyl-7,7-dimethyl-5,6,7,8-tetrahydro-4H-[1,2,3]triazolo[1,5-a][1,4]diazepine-8-
carbonyl)-4-hydroxypyrrolidine-2-carboxamido)-3-(4-(4-methylthiazol-5-
ylDphenyl)propanamido)pentyl)-2-chlorophenoxy)-5-amino-5-oxopentan-2-
yl)carbamoyl)-6-oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)-1H-indole-5-
carbonyl)phosphonic acid

Compound B6. (2-(((5S,8S,10aR)-3-acetyl-8-(((S)-1-(3-(5-((R)-3-((2R4S)-1-((R)-5-acetyl-
3,7,7-trimethyl-5,6,7,8-tetrahydro-4H-[1,2,3]triazolo[1,5-a][1,4]diazepine-8-carbonyl)-4-
hydroxypyrrolidine-2-carboxamido)-3-(4-(4-methylthiazol-5-
yl)phenyl)propanamido)pentyl)-2-chlorophenoxy)-5-amino-5-oxopentan-2-
yl)carbamoyl)-6-oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)-1H-indole-5-
carbonyl)phosphonic acid

Compound BI12. (2-(((55,8S,10aR)-3-acetyl-8-(((S)-5-amino-1-(2-chloro-3-(5-((R)-3-
(2R,4S)-1-((R)-3-cyclopropyl-5,7,7-trimethyl-5,6,7,8-tetrahydro-4H-[ 1,2,3]triazolo[ 1,5-
a][1,4]diazepine-8-carbonyl)-4-hydroxypyrrolidine-2-carboxamido)-3-(4-(4-
methylthiazol-5-yl)phenyl)propanamido)pentyl)phenoxy)-5-oxopentan-2-yl)carbamoyl)-
6-oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)-1H-indole-5-
carbonyl)phosphonic acid

Compound B13.  (2-(((55,8S,10aR)-3-acetyl-8-(((S)-1-(3-(5-(R)-3-((2R,4S)-1-((S)-6-
acetyl-3,8,8-trimethyl-4,5,6,7,8,9-hexahydro-[1,2,3]triazolo[1,5-a][1,5]diazocine-9-
carbonyl)-4-hydroxypyrrolidine-2-carboxamido)-3-(4-(4-methylthiazol-5-
yl)phenyl)propanamido)pentyl)-2-chlorophenoxy)-5-amino-5-oxopentan-2-
yl)carbamoyl)-6-oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)-1H-indole-5-
carbonyl)phosphonic acid

Part I: Systhsis of Intermediate-930, 937, and 945

‘ Code ‘ Amine 10 Structure
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[0713] To a solution of 4 (1 equiv.) and imidazole (1.5 equiv.) in DMF (Cintermediate1=1 mol/L).
Then TBSCI (1.1 equiv.) was added at room temperature. The mixture was stirred for 2 hours.
Then the reaction was quenched by water, HCI acid (2M) was added at 0°C until PH=5. The
water phase was separated and washed by ethyl acetate. Combined organic phase and washed
with brine, dried, concentrated for next step without further purification. UPLC-MS:
calculated [M + HJ*: 362.2, found: 362.3.
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[0714] To a solution of 5 (1 equiv.) and 6 (1 equiv.) in DMF. Then DIPEA (5 equiv.) and
HATU (1 equiv.) were added. The mixture was stirred for 10 min. The mixture was detected
by UPLC-MS and purified by HPLC to afford 7. UPLC—MS: calculated [M + H]*:789.4, found:
788.9.

OTBS
tBu-Q Me tBu-O Me
Me Me
N “, N
NHBoc “NHBoc
0wy © TBAF 0N, ©
w THF e
MeOOC MeOOC

S, S
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[0715] 7 (1 equiv.) was dissolved in THF (¢7 = 0.2 mol/L), TBAF (Imol/L in THF, 2 equiv.)
was added at room temperature. The reaction was stirred for 3 hour. The reaction was quenched
by water and the aqueous mixture was extracted twice with ethyl acetate. The combined organic
extract was washed once with brine (S0mL). The organic layer was dried over MgSOa.
Concentrated in vacuum and purified by silica gel flash chromatography to afford 8.

UPLC-MS: calculated [M + Na]*:697.3, found: 697.0.

BuQ My tBu O 2
t\ Me  cO,Ch
N “/NHBoc DMSO, “’NHBoc
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MeOOC MeOOC
9 s
|
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[0716] To a solution of oxalyl chloride (2.0 equiv.) in CH2Cl», the mixture was stirred at -78°C.

DMSO (2.0 equiv.) was added into the flask. The mixture was stirred for 10min at -78°C. Then
8 (1 equiv.) in CH2Cl» was added and stirred for 30min. EtGN (5.0 equiv.) was added and the

flask was removed from -78°C bath, the reaction was stirred for 30 min. The reaction was
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quenched by water. The organic phase was separated, washed with brine, dried, concentrated

and the residue was purified by silica column chromatography to afford 9 UPLC-MS:

tBuO | tBu-Q
#NHB oc n 12 t‘\';LNHBQ(;
7\

(¢]

NaOAc NH
/n-' NaCNBH;
MeOOC MeOH MeOOC
9 s
[
N

[0717] To a solution of 9 (1 equiv.) in MeOH. Amine 10 (1.5 equiv.) and NaOAc (1.5 equiv.)
were added. The reaction was stirred for 30min Then NaBCNH3 (2 equiv.) was added into 8

calculated [M + HJ*: 673.3, found: 673.3.

portions. The mixture was stirred for 2h. The solvent was removed by vacuum and purified by

silica column chromatography to afford 11.
R

R
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[0718] To a solution of 11 (1 equiv.) in DCM. Et;:N (3 equiv.) and Ac2O (1.2 equiv.) were
added. The reaction was stirred for 1 hours.The mixture was concentrated by vacuum and

purified by silica column chromatography to afford 12.
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[0719] 12 was dissolved in CH2Clz (c11 = 0.2 mol/L), TFA (1/2 volume of CH2Cl») was added.

The reaction was stirred for two hours. Solvent and TFA were removed in vacuum for next

step without further purification.
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[0720] 1H-imidazole-1-sulfonyl azide ( 2 equiv.) was added to a mixture of 13 ( 1 equiv.),
K2COs3 (5 equiv.) and CuSO4 ( 0.2 equiv.) in MeOH at 25 °C. The reaction mixture was stirred

at 25 °C for 10 h. After removing the solvent, the organic layer was concentrated, and the

residue was purified by reverse phase preparative HPLC to give 14.
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[0721] To a solution of 14 (1 equiv.) in 1,2-DCB (c13 = 0.05 mol/L). Microwave the reaction
at 145°C for 16h (intermediate-945 needs 180°C for 30h). The reaction was purified by silica

column chromatography to afford 15.
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[0722] To a solution of 15 (1 equiv.) in MeOH/H20 (c15 =0.1 mol/L, 3:1). LiOH (3 equiv) was
added, the mixture was stirred for 3h. Then the reaction was quenched by HCL(4mol/L). The
reaction was purified by HPLC to afford Intermediate-930, 937, and 945.

Part II: Systhesis of Intermediate-949
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[0723] To a solution of 9 (1 equiv.) in MeOH. 3-cyclopropylprop-2-yn-1-amine hydrochloride

(1.5 equiv.) and NaOAc (1.5 equiv.) were added. The reaction was stirred for 30min Then

NaBCNHj; (2 equiv.) was added into 8 portions. The mixture was stirred for 2h. The solvent

was removed by vacuum and purified by silica column chromatography to afford 10.

UPLC-MS: calculated [M + H]*: 752.4, found: 752.8.
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[0724] To a solution of 10 (1 equiv.) in MeCN/H20 (2:1). NaxCOs (3 equiv.) and FmocOSu
(2.0 equiv.) were added. The reaction was stirred for 6 hours. The ethyl acetate was added and
water phase was washed twice by ethyl acetate. The organic phase was combined, dried,
concentrated by vacuum and purified by silica column chromatography to afford 10.

UPLC-MS: calculated [M + HJ*: 974.5, found: 974.6.

[0725] 11 was dissolved in CH2Clz (c11 = 0.2 mol/L), TFA (1/2 volume of CH2Cl>) was added.
The reaction was stirred for two hours. Solvent and TFA were removed in vacuum for next

step without further purification. UPLC—MS: calculated [M + H]*: 818.4, found: 818.2.
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Me
N "N

CuSO4 K>CO3 0™
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[0726] 1H-imidazole-1-sulfonyl azide ( 2 equiv.) was added to a mixture of 12 ( 1 equiv.),
K2COs3 (5 equiv.) and CuSO4 ( 0.2 equiv.) in MeOH at 25 °C. The reaction mixture was stirred
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at 25 °C for 10 h. After removing the solvent, the organic layer was concentrated, and the
residue was purified by reverse phase preparative HPLC to give 13. UPLC-MS calculated [M
+ H]+: 844.4, found: 844.5.
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[0727] To a solution of 13 (1 equlv.) in 1,2-DCB (c13 = 0.01 mol/L). Microwave the reaction
at 145°C for 16h. The reaction was purified by silica column chromatography to afford 14
UPLC-MS: calculated [M + HJ*: 844.4, found: 844 .4.
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[0728] To a solution of 14 (1 equiv.) MeCN. Then diethylamine ( 5 equiv.) was added. The
mixture was stirred for 3 hours. The mixture was detected by UPLC-MS and purified by HPLC
to afford A10. UPLC-MS: calculated [M + H]*:622.3, found: 622.5.
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[0729] To a solution of 15 (1 equiv.) in MeOH (c1s= 0.1 mol/L), HCHO aq.(

37% formaldehyde solution, 13.4mol/L, 5 eguiv) was added. The mixture was stirred for 30
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min. Then NaBH3CN (3 equiv.) was added in 5 portions. The mixture was detected by UPLC-
MS and purified by HPLC to afford A19. UPLC-MS: calculated [M + H]*:636.3, found: 636.4.
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[0730] To a solution of 16 (1 equiv.) in MeOH/H>0 (c15 =0.1 mol/L, 3:1). LiOH (3 equiv) was
added, the mixture was stirred for 3h. Then the reaction was quenched by HCL (4mol/L). The

reaction was purified by HPLC to afford Intermediate-949.

Part Il1l: Compound B5, B6, B12, and B13.
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[0731] To a solution of Intermediate-18 (1 equiv.) and Intermediate-VHL (1 equiv.) in DMF.
Then DIPEA (5 equiv.) and HATU (1 equiv.) were added. The mixture was stirred for 10 min.
The mixture was detected by UPLC-MS and purified by HPLC to afford 1.
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[0732] 1 (1 equiv.) was dissolved in CH>Cl>, HC1 (4M in dioxane, 5 equiv.) was added. The
reaction was stirred for one hours. Solvent was removed in vacuum for next step without further

purification.
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[0733] 2 (1 equiv.) was dissolved in DMF. Then 3 (1 equiv.) and HOBt (1 equiv.) was added.
The reaction was stirred for one hour. Then purified by HPLC to afford BS, B6, B12, and B13.
UPLC-MS:

BS5: calculated [M + 2H]/2*: 731.3, found: 731.8.

B6: calculated [M + 2H]/2*: 718.3, found: 718.8.

B12: calculated [M + 2H]/2*: 717.3, found: 717.8.

B13: calculated [M + 2H]/2*: 725.3, found: 725.7.

Compound B7. ((2-(((5S,8S,10aR)-3-acetyl-8-(((S)-5-amino-1-(2-chloro-3-(5-((S)-3-
((2S,4R)-1-((S)-3-cyclopropyl-7,7-dimethyl-7,8-dihydro-4H,6H-[1,2,3]triazolo[5,1-
c][1,4]oxazepine-8-carbonyl)-4-hydroxypyrrolidine-2-carboxamido)-3-(4-(4-
methylthiazol-5-yl)phenyl)propanamido)pentyl)phenoxy)-5-oxopentan-2-yl)carbamoyl)-
6-oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)benzo[b]thiophen-5-
yhdifluoromethyl)phosphonic acid
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[0734] A solution of 1 (276 mg, 0.76 mmol, 1 equiv.), pentafluorophenol (155 mg, 0.84 mmol,
1.1 equiv.), DCC (204 mg, 0.99 mmol, 1.3 equiv.), and DMAP (9.3 mg, 0.64 mmol, 0.1 equiv.)

in 3 mL of DMF was stirred at room temperature for 24 h. The mixture was directly purified

by HPLC to yield compound 2 (265 mg, yield: 71%). UPLC-MS calculated [M + H]*: 531.0,

found: 531.3.

(o
0-p F
O tF

2

[0735] To a round bottom flask was added 2 (265 mg, 0.5 mmol, 1.0 equiv) and CH2C12 (10

mL). The solution was cooled to 0 °C before adding CF,CON(TMS), (518 mg, 2.0 mmol, 4.0

equiv) and 1M of TMS-I in DCM (1.0 mL, 1.0 mmol, 2.0 equiv). The reaction mixture was

allowed to stir at 0 °C until the starting material disappear and the solvent was removed under

vacuum at 0 °C. The residue was dissolved in a mixture solvent of CHSCN and water, and
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purified by HPLC to yield 3 (192 mg, yield: 81 %). UPLC—MS calculated [M + H]*: 475.0,
found: 475.2.
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[0736] DIEA (0.042 mmol, 3 equiv.) was added to the mixture of 3 (0.017 mmol, 1.2 equiv.),
compound 20 (0.014 mmol, 1 equiv.) and HOBt (0.028 mmol, 2 equiv.) in DMF (1 mL). The
resulted mixture was stirred at room temperature for 1 hour. Purification of this reaction
mixture by HPLC gave the compound B7. UPLC-MS calculated [M + 2H]**: 730.3, found:

730.4. Retention time: 3.5 min.

Compound B8. (2-(((5S,8S,10aR)-3-acetyl-8-(((S)-5-amino-1-(2-chloro-3-(5-((S)-3-
((2S,4R)-1-((S)-3-cyclopropyl-7,7-dimethyl-7,8-dihydro-4H,6H-[1,2,3]triazolo[5,1-
c][1,4]oxazepine-8-carbonyl)-4-hydroxypyrrolidine-2-carboxamido)-3-(4-(2,4-
dimethylthiazol-5-yl)phenyl)propanamido)pentyl)phenoxy)-5-oxopentan-2-
yl)carbamoyl)-6-oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)-1H-indole-5-

carbonyl)phosphonic acid
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[0737] HATU (1.65 mmol, 1.1 equiv.) was added to a solution of 1 (1.5 mmol, 1 equiv.),
(25,4R)-1-(tert-butoxycarbonyl)-4-hydroxypyrrolidine-2-carboxylic acid (1.5 mmol, 1 equiv.)
and DIEA (4.5 mmol, 3 equiv.) in DMF (15 mL) and the resulting mixture was stirred at rt for
1 h. This mixture was purified by reverse phase preparative HPLC to give 2. UPLC-MS
calculated [M + H]+: 471.1, found: 471.3 Retention time: 3.8 min.
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[0738] Pd(OAc), (0.1 mmol, 0.11 equiv.) was added to a mixture of compound 2 (1.0 mmol, 1

equiv.), 2,4-dimethylthiazole (2 mmol, 2 equiv.) and Potassium acetate (2 mmol, 2 equiv) in
DMF (5 mL). The resulting mixture was purged and refilled with argon three times and stirred

at 100 °C overnight under Argon. The reaction mixture was then cooled to room temperature
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and evaporated to remove most of the solvent. The residue was purified by HPLC to yield the

3 UPLC-MS calculated [M + H]+: 504.2, found: 504.4. Retention time: 3.2 min.
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[0739] Compound 3 (250 mg) was treated with SmL of 1M HCI (in Methanol) and 2 mL of
4M HCI (in dioxane) for 2 h. The reaction mixture was evaporated to give the 4 without further

purification, UPLC—MS calculated [M + H]*: 404.2, found: 404.5. Retention time: 1.8 min.
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[0740] HATU (0.11 mmol, 1.1 equiv.) was added to a solution of Intermediate 8 (0.1 mmol, 1
equiv.), 4 (0.1 mmol, 1 equiv.) and DIEA (0.3 mmol, 3 equiv.) in DMF (1 mL) and the resulting
mixture was stirred at rt for 1 h. This mixture was purified by reverse phase preparative HPLC

to give 5. UPLC-MS calculated [M + H]*: 637.3, found: 637.6. Retention time: 3.6 min.

=N
= 7
Sz S\

[0741] LiOH (0.2 mmol in 1 mL H20) was added to a solution of 5 (0.1 mmoL) in Methol (1
ml) and the resulting mixture was stirred for 2 h. Acidified with 1M HCI and then purification
was performed by HPLC to give 6. UPLC-MS calculated [M + HJ*: 623.3, found: 623.7.
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[0742] HATU (0.055 mmol, 1.1 equiv.) was added to a solution of 6 (0.05 mmol, 1 equiv.),
intermediate 18 (0.05 mmol, 1 equiv.) and DIEA (0.15 mmol, 3 equiv.) in DMF (2 mL) and
the resulting mixture was stirred at rt for 1 h. This mixture was purified by reverse phase

preparative HPLC to yield 7. UPLC-MS calculated [M + 2H]**: 642.3, found: 642.6.
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[0743] Compound 7 (50 mg) was treated with 1 mL of 1M HCI (in Methanol) and 1 mL of 4M

HCI (in dioxane) for 2 h. The reaction mixture was evaporated to give the 8 without further

purification. UPLC—MS calculated [M + H]*: 1183.5, found: 1183.8.
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[0744] DIEA (0.06 mmol, 3 equiv.) was added to the mixture of Intermediate 2 (0.024 mmol,
1.2 equiv.), compound 8 (0.02 mmol, 1 equiv.) and HOBt (0.04 mmol, 2 equiv.) in DMF (1
mL). The resulted mixture was stirred at room temperature for 1 hour. Purification of this
reaction mixture by HPLC gave the compound B8. UPLC—-MS calculated [M + 2H]**: 717.8,

found: 717.9. Retention time: 3.4 min.

Compound B9. ((2-(((5S,8S,10aR)-3-acetyl-8-(((S)-5-amino-1-(2-chloroe-3-(5-((S)-3-
((2S,4R)-1-((S)-3-cyclopropyl-7,7-dimethyl-7,8-dihydro-4H,6H-[1,2,3]triazolo[ 5,1-
c][1,4]oxazepine-8-carbonyl)-4-hydroxypyrrolidine-2-carboxamido)-3-(4-(2,4-
dimethylthiazol-5-yl)phenyl)propanamido)pentyl)phenoxy)-5-oxopentan-2-
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yl)carbamoyl)-6-oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-
yl)carbamoyl)benzo[b]thiophen-5-yl)difluoromethyl)phosphonic acid
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[0745] DIEA (0.042 mmol, 3 equiv.) was added to the mixture of 3 (0.017 mmol, 1.2 equiv.),
compound 8 (0.014 mmol, 1 equiv.) and HOBt (0.028 mmol, 2 equiv.) in DMF (1 mL). The
resulted mixture was stirred at room temperature for 1 hour. Purification of this reaction
mixture by HPLC gave the compound B9. UPLC-MS calculated [M + 2H]**: 737.3, found:

737.8. Retention time: 3.6 min.

Compound B11. (2-(((5S,8S,10aR)-3-acetyl-8-(((S)-5-amino-1-(2-chloro-3-(5-((R)-8-
((2S,4R)-4-hydroxy-2-(((S)-1-(4-(4-methylthiazol-5-
yDphenyl)ethyl)carbamoyl)pyrrolidine-1-carbonyl)-7,7-dimethyl-5,6,7,8-tetrahydro-4H-
cyclohepta[dJisoxazole-3-carboxamido)pentyl)phenoxy)-5-oxopentan-2-yl)carbamoyl)-6-
oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)-1H-indole-5-

carbonyl)phosphonic acid
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Step 1.

[0746] To a stirred solution of compound 7.1 in diethyl ether at -78 °C, MeLi (1.1 eq) was
added dropwise and the reaction was stirred at the same temperature for another 2 h. After
complete conversion of the starting material, the reaction was quenched with saturated
ammonium chloride and extracted with diethyl ether. The organic layer was washed with brine
and dried over Na2SO4. The crude product was used for the next step.

[0747] To a stirred solution of the crude product in DCM at rt, PCC (1.5 eq) was added and

the reaction was vigorously stirred for 2 h. The reaction was monitored by TLC
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chromatography. After complete conversion of the starting material, the reaction was diluted
with ethyl ether and filtered through a pad of celite. The mixture was washed with ethyl ether.
The filtrate was concentrated under reduced pressure and the product was purified with flash
column chromatography. '"H NMR (400 MHz, CDCl3) § 5.95 (d, J = 1.9 Hz, 1H), 2.67 — 2.52
(m, 2H), 2.43 (dd, /= 6.9, 4.6 Hz, 2H), 1.98 (dd, /= 1.3, 0.7 Hz, 3H), 1.90 — 1.73 (m, 4H).
Step 2.

[0748] LiCl (0.1 eq) and Cul (0.05 eq) were added to a flame-dried two-way round bottom
flask and purged with nitrogen three times. THF was added to the mixture and stirred
vigorously until a homogeneous light-yellow solution. Compound 7.2 was added, and the
reaction was cooled to 0 °C. Methyl magnesium bromide (1.2 eq) was added to the reaction
dropwise over 20 mins and the reaction was stirred at the same temperature for 2 h and
monitored by TLC chromatography. After the complete conversion of starting material, the
reaction was cooled to -10 °C, and formaldehyde gas (generated by heating paraformaldehyde
at 140 °C) was passed through the solution using a cannula for 4 h. The reaction was monitored
by TLC chromatography. Upon completion of the reaction, the mixture was quenched with a
saturated solution of ammonium chloride and extracted with ethyl acetate. The product was
purified by flash column chromatography. '"H NMR (400 MHz, CDCl3) § 4.02 (dd, J = 11.2,
9.0 Hz, 1H), 3.71 (dd, J =112, 3.6 Hz, 1H), 2.96 (dd, J = 9.0, 3.6 Hz, 1H), 2.67 (s, 2H), 2.59
—2.34 (m, 2H), 1.89 — 1.73 (m, 3H), 1.66 — 1.40 (m, 2H), 1.05 (s, 3H), 0.83 (s, 3H).

Step 3.

[0749] A solution of compound 7.3 (1 eq), diethyl oxalate (1.5 eq) in diethyl ether was added
dropwise to a stirred solution of LDA (2.2 eq) at 0 °C and the reaction was stirred for 2 h. After
complete conversion of the starting material, the reaction was diluted with water and acidified
with 2 N HCl up to pH 5. The reaction was extracted with ethyl acetate. The organic layer was
separated, washed with brine, and dried over NaxSOs. The solvent was evaporated, and the
crude product was used for the next step.

[0750] A solution of crude product and hydroxyl amine hydrochloride (2 eq) in ethanol was
heated to reflux for 2 h. After complete conversion of starting material, ethanol was evaporated
under reduced pressure and the product was purified with flash column chromatography. 'H
NMR (400 MHz, CDCl3) 6 4.41 (q, /= 7.1 Hz, 2H), 3.81 (hept, J = 6.7 Hz, 1H), 3.43 (hept, J
= 6.8 Hz, 1H), 3.14 — 3.03 (m, 1H), 2.98 (ddd, /= 7.1, 5.9, 1.1 Hz, 1H), 2.60 — 2.44 (m, 1H),
2.06 (s,2H), 1.88 (ddd, J =14.4, 11.1, 3.3 Hz, 1H), 1.71 (ddt, J="7.1, 6.0, 3.6 Hz, 1H), 1.61 —
1.53 (m, 1H), 1.40 (t, J = 7.2 Hz, 3H), 1.05 (s, 3H), 0.93 (s, 3H). UPLC-MS: calculated [M +

H]*:268.15, found: 268.17.
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Step 4:

[0751] To a stirred solution of compound 7.4 in DCM, Martin’s reagent was added at rt and
stirred for 4 h. After completion of the reaction, it was quenched with a saturated solution
NasS203 and extracted with DCM. The organic layer was separated, washed with brine, and
dried over Na>SOs. The product was purified with flash column chromatography. '"H NMR
(400 MHz, CDCl3) 8 9.85 (d, J =2.4 Hz, 1H), 4.41 (q, J=7.1 Hz, 2H), 3.76 (dd, J=2.4, 1.4
Hz, 1H), 3.16 (dddd, J = 16.0, 5.2, 3.1, 1.2 Hz, 1H), 2.60 — 2.47 (m, 1H), 1.89 (ddd, J = 14.0,
11.5, 2.7 Hz, 1H), 1.83 — 1.63 (m, 3H), 1.40 (t, J = 7.1 Hz, 3H), 1.27 (s, 3H), 0.98 (s, 3H).
UPLC-MS: calculated [M + H]*:266.13, found: 266.07.

Step 5.

[0752] To a stirred solution of compound 7.5 (1 eq) in DMF at rt, Oxone monohydrate (3 eq)
was added. The reaction was stirred at rt for 16 h followed by dilution with water. The mixture
was extracted with ethyl acetate and the product was purified using flash column
chromatography. UPLC-MS: calculated [M + H]*:282.13, found: 282.04.

Step 6:

[0753] To a stirred solution of compound 7.6 (1leq), compound 7.7 (1eq), and HATU (1 eq) in
DMF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After completion of
the reaction, the product was purified by reverse phase column chromatography. UPLC-MS:
calculated [M + H]*:594.25, found: 595.10.

Step 7:

[0754] To a stirred solution of compound 7.8 in THF:water (1:1) at rt, NaOH was added and
the reaction was stirred for 2 h. After complete conversion of the starting material, it was
acidified with 2 N HCl up to pH 3 and extracted with ethyl acetate. The product was purified
with flash column chromatography. UPLC-MS: calculated [M + H]*:567.22, found: 567.12.
Step 8:

[0755] To a stirred solution of compound 7.9 (1eq), compound 7.10 (leq), and HATU (1 eq)
in DMF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After completion
of the reaction, the product was purified by preparative HPLC (ACN: H20 with 0.1% TFA).
UPLC-MS: calculated [M + 2H]**/2: 614.28, found: 614.15.

Step 9:

[0756] To a stirred solution of 7.11 in DCM, 4 N HCI in dioxane was added and stirred for 1
h at room temperature and monitored by UPLC. After completion of the reaction solvent was
evaporated to dryness and the crude product was used for the next step. UPLC-MS: calculated

[M + H]*:1127.51, found: 1127.15.
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Step 10.

[0757] To a stirred solution of compound 7.12 (leq), compound 7.13 (leq), and HOBt (1 eq)
in DMF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After completion
of the reaction, the product was purified by preparative HPLC (ACN: H2O with 0.1% TFA) to
provide B11. UPLC-MS: calculated [M + 2H]**/2: 689.5, found: 689.9.

Compound B14. ((2-(((3S,6S,10aS)-3-(((S)-5-amino-1-(2-chlore-3-(5-((S)-3-((2S,4R)-1-
((S)-3-cyclopropyl-7,7-dimethyl-7,8-dihydro-4H,6H-[1,2,3]triazolo[5,1-c][1,4]oxazepine-
8-carbonyl)-4-hydroxypyrrolidine-2-carboxamido)-3-(4-(4-methylthiazol-5-
yl)phenyl)propanamido)pentyl)phenoxy)-5-oxopentan-2-yl)carbamoyl)-5-
oxodecahydropyrrolo[1,2-alazocin-6-yl)carbamoyl)benzo[b]thiophen-5-
yl)difluoromethyl)phosphonic acid
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[0758] DIEA (0.042 mmol, 3 equiv.) was added to the mixture of (difluoro(2-
((perfluorophenoxy)carbonyl)benzo[b]thiophen-5-yl)methyl)phosphonic acid (0.017 mmol,
1.2 equiv.), compound 7 (0.014 mmol, 1 equiv.) and HOBt (0.028 mmol, 2 equiv.) in DMF (1
mL). The resulted mixture was stirred at room temperature for 1 hour. Purification of this
reaction mixture by HPLC gave the compound B14. UPLC-MS calculated [M + 2H]**: 708.8,
found: 708.9. Retention time: 4.0 min.

Compound B15. (2-(((5S,8S,10aR)-3-acetyl-8-(((S)-5-amino-1-(2-chloro-3-(5-((S)-3-
((2S,4R)-1-((S)-3-cyclopropyl-7,7-dimethyl-7,8-dihydro-4H,6H-[1,2,3]triazolo[ 5,1-
c][1,4]oxazepine-8-carbonyl)-4-hydroxypyrrolidine-2-carboxamido)-3-(4-(2,4-
dimethyloxazol-5-yl)phenyl)propanamido)pentyl) phenoxy)-5-oxopentan-2-
yl)carbamoyl)-6-oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)-1H-indole-5-

carbonyl)phosphonic acid
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[0759] 19-1: Pd(OAc), (0.1 mmol, 0.11 equiv.) was added to a mixture of compound 2 (1.0
mmol, 1 equiv.), 2,4-dimethyloxazole (2 mmol, 2 equiv.) and Potassium acetate (2 mmol, 2
equiv) in DMF (5 mL). The resulting mixture was purged and refilled with argon three times
and stirred at 100 °C overnight under Argon. The reaction mixture was then cooled to room
temperature and evaporated to remove most of the solvent. The residue was purified by HPLC
and the obtained product was was treated with SmL of 1M HCI (in Methanol) and 2 mL of 4M
HCI (in dioxane) for 2 h. The reaction mixture was evaporated to give the 19-1 without further
purification, UPLC—MS calculated [M + H]*: 388.2, found: 388.5. Retention time: 1.8 min.
[0760] 19-2: HATU (0.022 mmol, 1.1 equiv.) was added to a solution of 19-1 (0.02 mmol, 1
equiv.), 8 (0.02 mmol, 1 equiv.) and DIEA (0.06 mmol, 3 equiv.) in DMF (1 mL) and the
resulting mixture was stirred at rt for 1 h. This mixture was purified by reverse phase
preparative HPLC to yield 19-2. UPLC-MS calculated [M + H]**: 621.3, found: 621.5.
Retention time: 3.7 min.

[0761] 19-3: LiOH (0.2 mmol in 1 mL H20) was added to a solution of 19-2 (0.1 mmoL) in
Methol (1 ml) and the resulting mixture was stirred for 2 h. Acidified with 1M HCI and then
purification was performed by HPLC to give 19-3. UPLC-MS calculated [M + H]*: 607.3,

found: 607.5. Retention time: 3.1 min.
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[0762] 19-4: HATU (0.055 mmol, 1.1 equiv.) was added to a solution of 19-3 (0.05 mmol, 1
equiv.), intermediate 18 (0.05 mmol, 1 equiv.) and DIEA (0.15 mmol, 3 equiv.) in DMF (2
mL) and the resulting mixture was stirred at rt for 1 h. This mixture was purified by reverse
phase preparative HPLC and the obtained product was was treated with SmL of 1M HCI (in
Methanol) and 2 mL of 4M HCI (in dioxane) for 2 h. The reaction mixture was evaporated to
give the 19-4 without further purification. UPLC-MS calculated [M + H]*: 1167.6, found:
1167.9.

[0763] B15: DIEA (0.042 mmol, 3 equiv.) was added to the mixture of Intermediate 2 (0.017
mmol, 1.2 equiv.), compound 19-14 (0.014 mmol, 1 equiv.) and HOBt (0.028 mmol, 2 equiv.)
in DMF (1 mL). The resulted mixture was stirred at room temperature for 1 hour. Purification
of this reaction mixture by HPLC gave the compound B15. UPLC-MS calculated [M +
2H]**: 709.8, found: 710.0. Retention time: 3.4 min.

Compound B16. (2-(((5S,8S,10aR)-8-(((S)-5-amino-1-((4-(ethylsulfonyl)benzyl)amino)-
1,5-dioxopentan-2-yl)carbamoyl)-3-(6-((S)-3-((2R4S)-1-((S)-3-cyclopropyl-7,7-dimethyl-
7,8-dihydro-4H,6H-[1,2,3]triazolo[5,1-c][1,4]oxazepine-8-carbonyl)-4-
hydroxypyrrolidine-2-carboxamido)-3-(4-(4-methylthiazol-5-
yl)phenyl)propanamido)hexanoyl)-6-oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-
yl)carbamoyl)-1H-indole-5-carbonyl)phosphonic acid

284



WO 2024/263673 PCT/US2024/034664

o HN‘ o]
’/54 Bo
HN, O S - , o
Boo — o )
984-1 0842 984-3

Fmocy NH;

o NH NH, m o

o
NH, HoN OH H
. NH O
4
OH PRV S —_ HN, O ¢
c o) ° 20
o 4

[Sle]
b-w«” o N p b \(H { Oy AiH © O
N 0% o
o N’

A / ol o ?
(o] N

N 'S O, N., o]
\}“ A \2\/‘3 (3 ok

‘ :
HO o

[0764] 984-1: HATU (8.5 g, 22.3 mmol, 1.1 equiv.) was added to a solution of the Boc-GIn-
OH (20.3 mmol, 1 equiv.), (4-(ethylsulfonyl)phenyl)methanamine (20.3 mmol, 1 equiv.) and
DIEA (10.6 mL, 60.9 mmol, 3 equiv.) in DMF (60 mL) and the resulting mixture was stirred
at rt for 1 h. The solution was diluted with EtOAc and washed with H2O, saturated sodium
bicarbonate aqueous solution and brine, and dried over sodium sulfate. After removal of the
solvent in vacuo, the residue was purified by flash chromatography on silica gel to afford 984-
1. UPLC-MS calculated [M + H]J*: 428.2, found: 428.7.

[0765] 984-2: TFA (5 mL) was added slowly to a solution of 984-1 (3 g) in DCM (50 mL) and
the resulting reaction solution was stirred at rt for 6 h and then evaporated. The residue was
used directly in the next step without further purification. UPLC-MS calculated [M + H]*:
328.1, found: 328.5.

[0766] 984-3: HATU (0.55 mmol, 1.1 equiv.) was added to a solution of the 984-2 (0.5 mmol,
1 equiv.), 8 (0.5 mmol, 1 equiv.) and DIEA (1.5 mmol, 3 equiv.) in DMF (60 mL) and the
resulting mixture was stirred at rt for 1 h. The solution was diluted with EtOAc and washed
with H2O, saturated sodium bicarbonate aqueous solution and brine, and dried over sodium
sulfate. After removal of the solvent in vacuo, the residue was purified by flash
chromatography on silica gel to afford 9. The obtained product was dissolved in Acetonitrile

(10 mL) and Diethylamine (0.5 mL) was added to the solution. The resulting mixture was
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stirred at rt for 20min and the solvent was removed under vacuum. The residue was purified
by HPLC to yield 984-3. UPLC-MS calculated [M + H]*: 637.3, found: 637.5.

[0767] 20-1: HATU (0.11 mmol, 1.1 equiv.) was added to a solution of the 11 (0.1 mmol, 1
equiv.), tert-butyl 6-aminohexanoate (0.1 mmol, 1 equiv.) and DIEA (0.3 mmol, 3 equiv.) in
DMF (1 mL) and the resulting mixture was stirred at rt for 1 h. The solution was diluted with
EtOAc and washed with H2O, saturated sodium bicarbonate aqueous solution and brine, and
dried over sodium sulfate. After removal of the solvent in vacuo, the residue was treated with
1 mL of 1M HCI (in Methanol) and 1 mL of 4M HCI (in dioxane) for 12 h. After evaporation,
the residue was used directly in the next step without further purification. UPLC-MS
calculated [M + HJ*: 722.3, found: 722.6.

[0768] 20-2: HATU (0.11 mmol, 1.1 equiv.) was added to a solution of 984-3 (0.1 mmol, 1
equiv.), 20-1 (0.1 mmol, 1 equiv.) and DIEA (0.3 mmol, 3 equiv.) in DMF (1 mL) and the
resulting mixture was stirred at rt for 1 h. This mixture was purified by reverse phase
preparative HPLC. The obtained product was was treated with 1 mL of 1M HCI (in Methanol)
and 1 mL of 4M HCI (in dioxane) for 1 h. The reaction mixture was evaporated to give the 20-
2 without further purification. UPLC-MS calculated [M + 2H]2+: 620.8, found: 620.9.

[0769] A16: DIEA (0.068mmol, 3 equiv.) was added to the mixture of compound 18-17 (0.081
mmol, 1.2 equiv.), compound 20-2 (0.069 mmol, 1 equiv.) and HOBt (0.14 mmol, 2 equiv.) in
DMF (1 mL). The resulted mixture was stirred at room temperature for 1 hour. Purification of
this reaction mixture by HPLC gave the compound B16. UPLC-MS calculated [M + 2H]*":
746.3, found: 746.5.

Compound B17. (2-(((5S,8S,10aR)-3-acetyl-8-(((S)-5-amino-1-(2-chloro-3-(3-(1-((R)-2-
((2S,4R)-1-((S)-3-cyclopropyl-7,7-dimethyl-7,8-dihydro-4H,6H-[1,2,3]triazolo[5,1-
c][1,4]oxazepine-8-carbonyl)-4-hydroxypyrrolidine-2-carboxamido)-2-(4-(4-
methylthiazol-5-yl)phenyl)ethyl)-1H-1,2,3-triazol-4-yl)propyl)phenoxy)-5-oxopentan-2-
ylcarbamoyl)-6-oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)-1H-indole-5-

carbonyl)phosphonic acid
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[0770] 22-2: HATU (0.08 mmol, 1.1 equiv.) was added to a solution of 8 (0.07 mmol, 1 equiv.),
22-1 (0.07 mmol, 1 equiv.) and DIEA (0.21 mmol, 3 equiv.) in DMF (1 mL) and the resulting
mixture was stirred at rt for 1 h. This mixture was purified by reverse phase preparative HPLC
to give 22-2. UPLC-MS calculated [M + H]*: 606.3, found: 606.4. Retention time: 4.2 min.
[0771] 22-4: 22-2 (0.05 mmol), Copper sulfate (0.06 mmol) and 22-3 (0.05 mmol) were added
to a solution sodium L-ascorbate (0.15 mmol) in water (1 mL) and tert-Butyl alcohol (2 mL).
The reaction was stirred at room temperature for 5 h and extracted with ethyl acetate. The
combined organic layers were concentrated under reduced pressure and the residue was
purified by RP-HPLC. The obtained product was treated with 1 mL of 1M HCI (in Methanol)
and 1 mL of 4M HCI (in dioxane) for 1 h. The reaction mixture was evaporated to give the 22-
4 without further purification. UPLC—MS calculated [M + H]*: 914.4, found: 914.6.
[0772] 22-5: HATU (0.022 mmol, 1.1 equiv.) was added to a solution of 22-4 (0.02 mmol, 1
equiv.), 18-14 (0.02 mmol, 1 equiv.) and DIEA (0.06 mmol, 3 equiv.) in DMF (1 mL) and the
resulting mixture was stirred at rt for 1 h. This mixture was purified by reverse phase
preparative HPLC. The obtained product was treated with 1 mL of 1M HCI (in Methanol) and
1 mL of 4M HCI (in dioxane) for 1 h. The reaction mixture was evaporated to give the 22-5
without further purification. UPLC-MS calculated [M + H|+: 1165.5, found: 1165.8.
[0773] B17. DIEA (0.042 mmol, 3 equiv.) was added to the mixture of Intermediate 2 (0.017
mmol, 1.2 equiv.), compound 22-5 (0.014 mmol, 1 equiv.) and HOBt (0.028 mmol, 2 equiv.)
in DMF (1 mL). The resulted mixture was stirred at room temperature for 1 hour. Purification
of this reaction mixture by HPLC gave the compound B17. UPLC-MS calculated [M + 2H]**:
708.8, found: 708.9. Retention time: 3.4 min.
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Compound B18. (2-(((5S,8S,10aR)-3-acetyl-8-(((S)-5-amino-1-(2-chloro-3-(4-((S)-3-
((2S4R)-1-((S)-3-cyclopropyl-7,7-dimethyl-7,8-dihydro-4H,6H-[1,2,3]triazolo[ 5,1-
c][1,4]oxazepine-8-carbonyl)-4-hydroxypyrrolidine-2-carboxamido)-3-(4-(4-
methylthiazol-5-yl)phenyl)propanamido)butyl)phenoxy)-5-oxopentan-2-yl)carbamoyl)-
6-oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)-1H-indole-5-

carbonyl)phosphonic acid
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[0774] 23-1: Trimethylamine (3 mL) was added to a mixture of compound 13 (1.0 mmol, 1
equiv.), benzyl but-3-yn-1-ylcarbamate (1.5 mmol, 1.5 equiv.), Cul (154 mg, 0.2 mmol, 0.2
equiv) and Pd(PPh3)2CI2 (282 mg, 0.1 mmol, 0.1 equiv) in DMF (5 mL). The resulting mixture
was purged and refilled with argon three times and stirred at 70-80 °C for 3 h under Argon. The
reaction mixture was then cooled to room temperature and evaporated to remove most of the
solvent. The residue was purified by HPLC to yield the 23-1. UPLC-MS calculated [M + H]+:
544.2, found: 544.6.

[0775] 23-2: To a solution of compound 23-1 (0.1 mmol) in MeOH (4 mL) was added
platinum(iv) oxide (15 mg). The mixture was stirred under 1 atm of H> at room temperature

for 3 hours before filtering through celite and being concentrated. The resulting amine 23-2

288



WO 2024/263673 PCT/US2024/034664

was used for the next step without further purification. UPLC—MS calculated [M + H]*: 414.2,
found: 414.7.

[0776] 23-3: HATU (0.022 mmol, 1.1 equiv.) was added to a solution of 11 (0.02 mmol, 1
equiv.), 23-2 (0.02 mmol, 1 equiv.) and DIEA (0.06 mmol, 3 equiv.) in DMF (1 mL) and the
resulting mixture was stirred at rt for 1 h. This mixture was purified by reverse phase
preparative HPLC. The obtained product was treated with 1 mL of 1M HCI (in Methanol) and
1 mL of 4M HCI (in dioxane) for 1 h. The reaction mixture was evaporated to give the 23-3
without further purification. UPLC-MS calculated [M + H]+: 904.4, found: 904.9.

[0777] 23-4: HATU (0.022 mmol, 1.1 equiv.) was added to a solution of 23-3 (0.02 mmol, 1
equiv.), 18-14 (0.02 mmol, 1 equiv.) and DIEA (0.06 mmol, 3 equiv.) in DMF (1 mL) and the
resulting mixture was stirred at rt for 1 h. This mixture was purified by reverse phase
preparative HPLC. The obtained product was treated with 1 mL of 1M HCI (in Methanol) and
1 mL of 4M HCI (in dioxane) for 1 h. The reaction mixture was evaporated to give the 23-4
without further purification. UPLC-MS calculated [M + HJ+: 1155.5, found: 1155.8.

[0778] DIEA (0.042 mmol, 3 equiv.) was added to the mixture of Intermediate 2 (0.017 mmol,
1.2 equiv.), compound 23-4 (0.014 mmol, 1 equiv.) and HOBt (0.028 mmol, 2 equiv.) in DMF
(1 mL). The resulted mixture was stirred at room temperature for 1 hour. Purification of this
reaction mixture by HPLC gave the compound B18. UPLC-MS calculated [M + 2H]**: 703.8,

found: 703.8. Retention time: 3.4 min.

Compound B19. (2-(((5S,8S,10aR)-3-acetyl-8-(((S)-5-amino-1-(2-chloro-3-(3-((S)-8-
((2S,4R)-4-hydroxy-2-(((R)-2-hydroxy-1-(4-(4-methylthiazol-5-
yl)phenyl)ethyl)carbamoyl)pyrrolidine-1-carbonyl)-7,7-dimethyl-7,8-dihydro-4H,6H-
[1,2,3]triazolo[5,1-c][1,4]oxazepin-3-yl)propyl)phenoxy)-5-oxopentan-2-yl)carbamoyl)-
6-oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)-1H-indole-5-
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[0779] 28-1: HATU (0.11 mmol, 1.3 equiv.) was added to a solution of 18-9 (33 mg, 0.087
mmol, 1 equiv.), tert-butyl (2S,4R)-4-(tert-butoxy)pyrrolidine-2-carboxylate (0.087 mmol, 1
equiv.) and DIEA (0.26 mmol, 3 equiv.) in DMF (2 mL) and the resulting mixture was stirred
at rt for 1 h. Then 5 mL of MeOH was added to this reaction mixture and stirred for 2 hours.
After removing most of MeOH under reduced prossure, the residue was purified by reverse
phase preparative HPLC to give 28-1. UPLC—MS calculated [M + H]*: 605.3, found: 605.6.
Retention time: 6.3 min.

[0780] 28-2: Nal (0.1 mmol, 0.5 equiv.) and CsCO3 (0.4 mmol, 2 equiv.) were added to a
stirred solution of 28-1 (0.2 mmol, 1 equiv.) and (S)-5-amino-2-((tert-butoxycarbonyl)amino)-

5-oxopentyl methanesulfonate (0.4 mmol, 2 equiv.) in DMF (1 mL) at rt under nitrogen

atmosphere. The resulting mixture was stirred for overnight at 55 °C. Additional of Nal 0.1
mmol, 0.5 equiv.), CsCO3 (0.4 mmol, 2 equiv.) and (S)-5-amino-2-((tert-
butoxycarbonyl)amino)-5-oxopentyl methanesulfonate (0.4 mmol, 2 equiv.) were added to the
reaction mixture and this resulting mixture was stirred at 55 C for 5 h. This mixture was purified
by reverse phase preparative HPLC to yield 28-2. UPLC-MS calculated [M + H]*: 819.4.3,
found: 819.4. Retention time: 7.1 min.

[0781] 28-3: Compound 28-2 (95 mg) was treated with 5 mL of 4M HCI (in dioxane) for 3 h.
The reaction mixture was evaporated to give the 28-3 without further purification. UPLC-MS
calculated [M + HJ*: 607.3, found: 607.3. Retention time: 1.7 min.

[0782] 28-4: HATU (0.022 mmol, 1.1 equiv.) was added to a solution 18-14 (0.02 mmol, 1
equiv.) in DMF (1 mL) and the resulting mixture was stirred at rt for 20 min. Then DIEA (0.06

mmol, 3 equiv.) and 28-3 were added and the resulting mixture was stirred at rt for 1 h. This
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mixture was purified by reverse phase preparative HPLC to yield 28-4. UPLC-MS calculated
[M + HJ*: 958.4, found: 958.7. Retention time: 3.8 min.

[0783] 28-5: HATU (0.11 mmol, 1.3 equiv.) was added to a solution of 28-4 (33 mg, 0.087
mmol, 1 equiv.), (R)-2-amino-2-(4-(4-methylthiazol-5-yl)phenyl)ethan-1-ol (0.087 mmol, 1
equiv.) and DIEA (0.26 mmol, 3 equiv.) in DMF (2 mL) and the resulting mixture was stirred
at rt for 1 h. This mixture was purified by reverse phase preparative HPLC to give 28-5.
UPLC-MS calculated [M + H]*: 1174.5, found: 1174.9. Retention time: 3.6 min.

[0784] 28-6: Compound 28-5 (20 mg) was treated with 1 mL of 1M HCI (in Methanol) and 1
mL of 4M HCI (in dioxane) for 2 h. The reaction mixture was evaporated to give the 28-6
without further purification. UPLC—MS calculated [M + H]*: 1074.5, found: 1074.8

[0785] B19: DIEA (0.042 mmol, 3 equiv.) was added to the mixture of 18-17 (0.017 mmol, 1.2
equiv.), compound 28-6 (0.014 mmol, 1 equiv.) and HOBt (0.028 mmol, 2 equiv.) in DMF (1
mL). The resulted mixture was stirred at room temperature for 1 hour. Purification of this
reaction mixture by HPLC gave the compound B19. UPLC-MS calculated [M + 2H]**: 663.2,

found: 663.3. Retention time: 3.0 min.

Compound B20. (2-(((5S,8S,10aR)-3-acetyl-8-(((S)-5-amino-1-(2-chloro-3-(3-((S)-8-
((2S,4R)-4-hydroxy-2-(((R)-1-(4-(4-methylthiazol-5-yl)phenyl)-2-
morpholinoethyl)carbamoyl)pyrrolidine-1-carbonyl)-7,7-dimethyl-7,8-dihydro-4H,6H-
[1,2,3]triazolo[5,1-c][1,4]oxazepin-3-yl)propyl)phenoxy)-5-oxopentan-2-yl)carbamoyl)-
6-oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)-1H-indole-5-

carbonyl)phosphonic acid
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[0786] 29-1: HATU (0.11 mmol, 1.3 equiv.) was added to a solution of 28-4 (33 mg, 0.087
mmol, 1 equiv.), (R)-1-(4-(4-methylthiazol-5-yl)phenyl)-2-morpholinoethan-1-amine (0.087
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mmol, 1 equiv.) and DIEA (0.26 mmol, 3 equiv.) in DMF (2 mL) and the resulting mixture
was stirred at rt for 1 h. This mixture was purified by reverse phase preparative HPLC to give
29-1. UPLC-MS calculated [M + 2H]**: 622.3, found: 622.3.

[0787] 29-2: Compound 29-1 (20 mg) was treated with 1 mL of 1M HCI (in Methanol) and 1
mL of 4M HCI (in dioxane) for 2 h. The reaction mixture was evaporated to give the 29-2
without further purification. UPLC—MS calculated [M + H]*: 1142.5, found: 1142.7

[0788] B20: DIEA (0.042 mmol, 3 equiv.) was added to the mixture of 18-17 (0.017 mmol, 1.2
equiv.), compound 29-2 (0.014 mmol, 1 equiv.) and HOBt (0.028 mmol, 2 equiv.) in DMF (1
mL). The resulted mixture was stirred at room temperature for 1 hour. Purification of this
reaction mixture by HPLC gave the compound B20. UPLC-MS calculated [M + 2H]**: 697.8,

found: 697.6. Retention time: 2.8 min.

Compound B21. (2-(((55,8S,10aR)-3-acetyl-8-(((S)-5-amino-1-(2-chloro-3-(5-((R)-8-
((2S,4R)-4-hydroxy-2-(((S)-1-(4-(4-methylthiazol-5-
yl)phenyl)ethyl)carbamoyl)pyrrolidine-1-carbonyl)-7,7-dimethyl-5,6,7,8-tetrahydro-4H-
cycloheptaldJisoxazole-3-carboxamido)pentyl)phenoxy)-5-oxopentan-2-yl)carbamoyl)-6-
oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)-1H-indole-5-
carbonyl)phosphonic acid

Compound B22. ((2-(((5S,8S,10aR)-3-acetyl-8-(((S)-5-amino-1-(2-chloro-3-(5-((R)-8-
((2S,4R)-4-hydroxy-2-(((S)-1-(4-(4-methylthiazol-5-
yl)phenyl)ethyl)carbamoyl)pyrrolidine-1-carbonyl)-7,7-dimethyl-5,6,7,8-tetrahydro-4H-
cycloheptaldJisoxazole-3-carboxamido)pentyl)phenoxy)-5-oxopentan-2-yl)carbamoyl)-6-
oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)benzo[b]thiophen-5-
yl)difluoromethyl)phosphonic acid

Compound B26. (2-(((3S,6S,10aS)-3-(((S)-5-amino-1-(2-chloroe-3-(5-((R)-8-((2S,4R)-4-
hydroxy-2-(((S)-1-(4-(4-methylthiazol-5-yl)phenyl)ethyl)carbamoyl)pyrrolidine-1-
carbonyl)-7,7-dimethyl-5,6,7,8-tetrahydro-4H-cyclohepta[dJisoxazole-3-
carboxamido)pentyl)phenoxy)-5-oxopentan-2-yl)carbamoyl)-5-
oxodecahydropyrrolo[1,2-aJazocin-6-yl)carbamoyl)-1H-indole-5-carbonyl)phosphonic

acid
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Step 1.

[0789] To a stirred solution of compound 7.1 in diethyl ether at -78 °C, MeLi (1.1 eq) was
added dropwise, and the reaction was stirred at the same temperature for another 2 h. After
complete conversion of the starting material, the reaction was quenched with saturated
ammonium chloride and extracted with diethyl ether. The organic layer was washed with brine
and dried over Na;SOs. The crude product was used for the next step.

[0790] To a stirred solution of the crude product in DCM at rt, PCC (1.5 eq) was added, and
the reaction was vigorously stirred for 2 h. The reaction was monitored by TLC
chromatography. After complete conversion of the starting material, the reaction was diluted
with ethyl ether and filtered through a pad of celite. The mixture was washed with ethyl ether.
The filtrate was concentrated under reduced pressure and the product was purified with flash
column chromatography. 'H NMR (400 MHz, CDCl3) § 5.95 (d, J = 1.9 Hz, 1H), 2.67 — 2.52
(m, 2H), 2.43 (dd, /= 6.9, 4.6 Hz, 2H), 1.98 (dd, /= 1.3, 0.7 Hz, 3H), 1.90 — 1.73 (m, 4H).
Step 2.

[0791] LiCl (0.1 eq) and Cul (0.05 eq) were added to a flame-dried two-way round bottom
flask and purged with nitrogen three times. THF was added to the mixture and stirred
vigorously until a homogeneous light-yellow solution. Compound 7.2 was added, and the
reaction was cooled to 0 °C. Methyl magnesium bromide (1.2 eq) was added to the reaction
dropwise over 20 mins and the reaction was stirred at the same temperature for 2 h and
monitored by TLC chromatography. After the complete conversion of starting material, the
reaction was cooled to -10 °C, and formaldehyde gas (generated by heating paraformaldehyde
at 140 °C) was passed through the solution using a cannula for 4 h. The reaction was monitored
by TLC chromatography. Upon completion of the reaction, the mixture was quenched with a
saturated solution of ammonium chloride and extracted with ethyl acetate. The product was
purified by flash column chromatography. '"H NMR (400 MHz, CDCl3) § 4.02 (dd, J = 11.2,
9.0 Hz, 1H), 3.71 (dd, J =112, 3.6 Hz, 1H), 2.96 (dd, J = 9.0, 3.6 Hz, 1H), 2.67 (s, 2H), 2.59
—2.34 (m, 2H), 1.89 — 1.73 (m, 3H), 1.66 — 1.40 (m, 2H), 1.05 (s, 3H), 0.83 (s, 3H).

Step 3.

[0792] A solution of compound 7.3 (1 eq), diethyl oxalate (1.5 eq) in diethyl ether was added
dropwise to a stirred solution of LDA (2.2 eq) at 0 °C and the reaction was stirred for 2 h. After
complete conversion of the starting material, the reaction was diluted with water and acidified
with 2 N HCl up to pH 5. The reaction was extracted with ethyl acetate. The organic layer was
separated, washed with brine, and dried over NaxSOs. The solvent was evaporated, and the

crude product was used for the next step.
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[0793] A solution of crude product and hydroxyl amine hydrochloride (2 eq) in ethanol was
heated to reflux for 2 h. After complete conversion of starting material, ethanol was evaporated
under reduced pressure and the product was purified with flash column chromatography. 'H
NMR (400 MHz, CDCl3) 6 4.41 (q, J = 7.1 Hz, 2H), 3.81 (hept, J = 6.7 Hz, 1H), 3.43 (hept, J
= 6.8 Hz, 1H), 3.14 — 3.03 (m, 1H), 2.98 (ddd, /=7.1, 5.9, 1.1 Hz, 1H), 2.60 — 2.44 (m, 1H),
2.06 (s,2H), 1.88 (ddd, J =14.4, 11.1, 3.3 Hz, 1H), 1.71 (ddt, J=7.1, 6.0, 3.6 Hz, 1H), 1.61 —
1.53 (m, 1H), 1.40 (t, J = 7.2 Hz, 3H), 1.05 (s, 3H), 0.93 (s, 3H). UPLC-MS: calculated [M +
H]*:268.15, found: 268.17.

Step 4:

[0794] To a stirred solution of compound 7.4 in DCM, Martin’s reagent was added at rt and
stirred for 4 h. After completion of the reaction, it was quenched with a saturated solution
NasS203 and extracted with DCM. The organic layer was separated, washed with brine, and
dried over Na>SOs. The product was purified with flash column chromatography. '"H NMR
(400 MHz, CDCl3) 8 9.85 (d, J =2.4 Hz, 1H), 4.41 (q, J=7.1 Hz, 2H), 3.76 (dd, J=2.4, 1.4
Hz, 1H), 3.16 (dddd, J = 16.0, 5.2, 3.1, 1.2 Hz, 1H), 2.60 — 2.47 (m, 1H), 1.89 (ddd, J = 14.0,
11.5, 2.7 Hz, 1H), 1.83 — 1.63 (m, 3H), 1.40 (t, / = 7.1 Hz, 3H), 1.27 (s, 3H), 0.98 (s, 3H).
UPLC-MS: calculated [M + H]*:266.13, found: 266.07.

Step 5.

[0795] To a stirred solution of compound 7.5 (1 eq) in DMF at rt, Oxone monohydrate (3 eq)
was added. The reaction was stirred at rt for 16 h followed by dilution with water. The mixture
was extracted with ethyl acetate and the product was purified using flash column
chromatography. UPLC-MS: calculated [M + H]*:282.13, found: 282.04.

Step 6:

[0796] To a stirred solution of compound 7.6 (1leq), compound 7.7 (1eq), and HATU (1 eq) in
DMF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After completion of
the reaction, the product was purified by reverse phase column chromatography. UPLC-MS:
calculated [M + H]*:594.25, found: 595.10.

Step 7:

[0797] To a stirred solution of compound 7.8 in THF:water (1:1) at rt, NaOH was added and
the reaction was stirred for 2 h. After complete conversion of the starting material, it was
acidified with 2 N HCl up to pH 3 and extracted with ethyl acetate. The product was purified
with flash column chromatography. UPLC-MS: calculated [M + H]*:567.22, found: 567.12.
Step 8:
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[0798] To a stirred solution of compound 7.9 (1eq), compound 7.10a (1eq), and HATU (1 eq)
in DMF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After completion
of the reaction, the product was purified by preparative HPLC (ACN: H20 with 0.1% TFA).
UPLC-MS: calculated [M + 2H]**/2: 614.28, found: 614.15.

Step 9:

[0799] To a stirred solution of 7.11a in DCM, 4 N HCI in dioxane was added and stirred for 1
h at room temperature and monitored by UPLC. After completion of the reaction solvent was
evaporated to dryness and the crude product was used for the next step. UPLC-MS: calculated
[M + H]*:1127.51, found: 1127.15.

Step 10.

[0800] To a stirred solution of compound 7.12a (leq), compound 7.13 (1leq), and HOBt (1 eq)
in DMF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After completion
of the reaction, the product was purified by preparative HPLC (ACN: H>O with 0.1% TFA) to
get B21 as white solid. UPLC—MS: calculated [M + 2H]**/2: 689.5, found: 689.9.

[0801] B26 was made following similar synthetic procedure described earlier. UPLC-MS:
calculated [M + 2H]**/2: 668.25, found: 668.50.

[0802] To a stirred solution of compound 7.12a (leq), compound 7.14 (leq), and HATU (1
eq) in DMF (2 mL) at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After
completion of the reaction, the product was purified by preparative HPLC (ACN: H20 with
0.1% TFA) to get 7.15 as white solid. UPLC-MS: calculated [M + 2H]**/2: 723.25, found:
723.5.

[0803] To a stirred solution of compound 7.15 (leq) in DCM (2 mL) at °C, BSTFA (0.1 eq)
and TMSI (1.5 eq) was added dropwise and monitored by UPLC. After completion of the
reaction, the product was purified by preparative HPLC (ACN: H2O with 0.1% TFA) to get
B22 as white solid. UPLC-MS: calculated [M + 2H]**/2: 709.25, found: 709.5.

Compound B25. (2-(((5S,8S,10aR)-3-acetyl-8-(((S)-5-amino-1-(2-chloro-3-(5-((R)-7-
((2S,4R)-4-hydroxy-2-(((S)-1-(4-(4-methylthiazol-5-
yl)phenyl)ethyl)carbamoyl)pyrrolidine-1-carbonyl)-6,6-dimethyl-4,5,6,7-
tetrahydrobenzo|d]isoxazole-3-carboxamido)pentyl)phenoxy)-5-oxopentan-2-
yl)carbamoyl)-6-oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)-1H-indole-5-

carbonyl)phosphonic acid
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Step 1.

[0804] LiCl (0.1 eq) and Cul (0.05 eq) were added to a flame-dried two-way round bottom
flask and purged with nitrogen three times. THF was added to the mixture and stirred
vigorously until a homogeneous light-yellow solution. Compound 8.1 was added, and the
reaction was cooled to 0 °C. Methyl magnesium bromide (1.2 eq) was added to the reaction
dropwise over 20 mins and the reaction was stirred at the same temperature for 2 h and
monitored by TLC chromatography. After the complete conversion of starting material, the
reaction was cooled to -10 °C, and formaldehyde gas (generated by heating paraformaldehyde
at 140 °C) was passed through the solution using a cannula for 4 h. The reaction was monitored
by TLC chromatography. Upon completion of the reaction, the mixture was quenched with a
saturated solution of ammonium chloride and extracted with ethyl acetate. The product was
purified by flash column chromatography.

Step 2.
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[0805] A solution of compound 8.2 (1 eq), diethyl oxalate (1.5 eq) in diethyl ether was added
dropwise to a stirred solution of LDA (2.2 eq) at 0 °C and the reaction was stirred for 2 h. After
complete conversion of the starting material, the reaction was diluted with water and acidified
with 2 N HCl up to pH 5. The reaction was extracted with ethyl acetate. The organic layer was
separated, washed with brine, and dried over Na;SOs. The solvent was evaporated, and the
crude product was used for the next step.

[0806] A solution of crude product and hydroxyl amine hydrochloride (2 eq) in ethanol was
heated to reflux for 2 h. After complete conversion of starting material, ethanol was evaporated
under reduced pressure and the product was purified with flash column chromatography.
UPLC-MS: calculated [M + H]*:254.13, found: 254.17.

Step 3:

[0807] To a stirred solution of compound 8.3 in DCM, Martin’s reagent was added at rt and
stirred for 4 h. After completion of the reaction, it was quenched with a saturated solution
NazS203 and extracted with DCM. The organic layer was separated, washed with brine, and
dried over NaxSO4. The product was purified with flash column chromatography. UPLC-MS:
calculated [M + H]*:252.12, found: 252.07.

Step 4.

[0808] To a stirred solution of compound 8.4 (1 eq) in DMF at rt, Oxone monohydrate (3 eq)
was added. The reaction was stirred at rt for 16 h followed by dilution with water. The mixture
was extracted with ethyl acetate and the product was purified using flash column
chromatography. UPLC-MS: calculated [M + H]*:268.11, found: 268.04.

Step 5:

[0809] To a stirred solution of compound 8.5 (1eq), compound 7.7 (1eq), and HATU (1 eq) in
DMEF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After completion of
the reaction, the product was purified by reverse phase column chromatography. UPLC-MS:
calculated [M + H]*:581.24, found: 581.10.

Step 6:

[0810] To a stirred solution of compound 8.6 in THF:water (1:1) at rt, NaOH was added and
the reaction was stirred for 2 h. After complete conversion of the starting material, it was
acidified with 2 N HCI up to pH 3 and extracted with ethyl acetate. The product was purified
with flash column chromatography. UPLC-MS: calculated [M + H]*:553.20, found: 553.12.
Step 7:

[0811] To a stirred solution of compound 8.7 (1eq), compound 7.10a (1leq), and HATU (1 eq)

in DMF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After completion
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of the reaction, the product was purified by preparative HPLC (ACN: H20 with 0.1% TFA).
UPLC-MS: calculated [M + 2H]**/2: 607.27, found: 607.15.

Step 8:

[0812] To a stirred solution of 8.8 in DCM, 4 N HCl in dioxane was added and stirred for 1 h
at room temperature and monitored by UPLC. After completion of the reaction solvent was
evaporated to dryness and the crude product was used for the next step. UPLC-MS: calculated
[M +HJ*:1113.49, found: 1113.65.

Step 9.

[0813] To a stirred solution of compound 8.9 (1eq), compound 7.13 (1eq), and HOBt (1 eq) in
DMEF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After completion of
the reaction, the product was purified by preparative HPLC to get B25 as white solid (ACN:
H>0 with 0.1% TFA). UPLC-MS: calculated [M + 2H]**/2: 682.7, found: 683.08.

Compound B23. (2-(((5S,8S,10aR)-3-acetyl-8-(((S)-5-amino-1-(2-chloro-3-(5-((S)-3-
((2S,4R)-4-hydroxy-1-((R)-3,7,7-trimethyl-5,6,7,8-tetrahydro-4H-
cycloheptaldJisoxazole-8-carbonyl)pyrrolidine-2-carboxamido)-3-(4-(4-methylthiazol-5-
yl)phenyl)propanamido)pentyl)phenoxy)-5-oxopentan-2-yl)carbamoyl)-6-
oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)-1H-indole-5-
carbonyl)phosphonic acid

Compound B28. (2-(((5S5,8S,10aR)-3-acetyl-8-(((S)-5-amino-1-(2-chloro-3-(5-((S)-3-
((2S,4R)-1-((R)-3-cyclopropyl-7,7-dimethyl-5,6,7,8-tetrahydro-4H-
cycloheptaldJisoxazole-8-carbonyl)-4-hydroxypyrrolidine-2-carboxamido)-3-(4-(4-
methylthiazol-5-yl)phenyl)propanamido)pentyl)phenoxy)-5-oxopentan-2-yl)carbamoyl)-
6-oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)-1H-indole-5-

carbonyl)phosphonic acid

299



WO 2024/263673 PCT/US2024/034664
R
OH i. LDA Etzo
0°C,2h, DMP DCM Oxone DMF, it
o ii. NH,OH, EtOH, 80 °C n 2h, 80% 16 h 75%
2h
7.3 70% two steps
R = Me, cyclopropyl 913 R =Me 9.2a; R = Me
9.1b; R = cyclopropane 9.2b; R = cyclopropane 9.3a; R=Me
v 9.3b; R = cyclopropane
Q
0 0]
H /
i 0 o
H S,
Wi ° o)
HO 9.4 N LiOH, THF:H,0 ?L
- —_—
RN O S SN
HATU, DIPEA, DMF \ » H S,
1t, 0.5 h, 80% N { P
HO
9.5a; R = Me HO N
9.5b; R = cyclopropane 9.6a: R = Me
9. GbJ' R = cyclopropane
/é E Boc\Ng\'(
BOC o Hz /é E J\ 0,
7. 10a 0
7.10b -
O 7R
HATU, DIPEA, DMF N

9.7a; R=Me, X = NAc
9.7b; R = cyclopropane; NAc
9.7¢c; R=Me, X=CH;

o g

9.8a; R = Me, X = NAc
9.8b; R = cyclopropane; NAc \ OH
9.8¢c; R=Me, X=CH,

T

\
N

HO\P,, =
. O 7R
H
o 0 B23; R = Me, X = NAc N
B28; R = cyclopropane; NAc <\ ‘OH
B27; R=Me, X=CH,
Step 1.

bH

%@ﬁ*ﬁ
713

HOBt, DIPEA, DMF, rt

[0814] A solution of compound 7.3 (1 eq), acetic anhydride (1.5 eq) in diethyl ether was added

dropwise to a stirred solution of LDA (2.2 eq) at 0 °C and the reaction was stirred for 2 h. After

complete conversion of the starting material, the reaction was diluted with water and acidified

with 2 N HCl up to pH 5. The reaction was extracted with ethyl acetate. The organic layer was

separated, washed with brine, and dried over NaxSOs. The solvent was evaporated, and the

crude product was used for the next step.

[0815] A solution of crude product and hydroxyl amine hydrochloride (2 eq) in ethanol was

heated to reflux for 2 h. After complete conversion of starting material, ethanol was evaporated
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under reduced pressure and the product was purified with flash column chromatography to get
compound 9.1a (UPLC-MS: calculated [M + H]*:210.15, found: 210.17).

Step 2:

[0816] To a stirred solution of compound 9.1a in DCM, Martin’s reagent was added at rt and
stirred for 4 h. After completion of the reaction, it was quenched with a saturated solution
NazS203 and extracted with DCM. The organic layer was separated, washed with brine, and
dried over NaxSOs. The product was purified with flash column chromatography to get
compound 9.2a (UPLC-MS: calculated [M + H]*:208.14, found: 208.17).

Step 3.

[0817] To a stirred solution of compound 9.2a (1 eq) in DMF at rt, Oxone monohydrate (3 eq)
was added. The reaction was stirred at rt for 16 h followed by dilution with water. The mixture
was extracted with ethyl acetate and the product was purified using flash column
chromatography. 9.3a (UPLC-MS: calculated [M + H]*:224.12, found: 224.16).

Step 4:

[0818] To a stirred solution of compound 9.3a (leq), compound 9.4 (leq), and HATU (1 eq)
in DMF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After completion
of the reaction, the product was purified by reverse phase column chromatography to get
compound 9.5a UPLC-MS: calculated [M + H]*:595.25, found: 595.30.

Step 5:

[0819] To a stirred solution of compound 9.5a in THF:water (1:1) at rt, LiOH was added and
the reaction was stirred for 2 h. After complete conversion of the starting material, it was
acidified with 2 N HCI up to pH 3 and extracted with ethyl acetate. The product was purified
with flash column chromatography to get compound 9.6a UPLC-MS: calculated [M +
H]*:581.24, found: 581.32.

Step 6:

[0820] To a stirred solution of compound 9.6a (leq), compound 7.10a (leq), and HATU (1
eq) in DMF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After
completion of the reaction, the product was purified by preparative HPLC (ACN: H20 with
0.1% TFA). UPLC-MS: calculated [M + 2H]**/2: 621.29, found: 621.15.

Step 7:

[0821] To a stirred solution of 9.7a in DCM, 4 N HC1 in dioxane was added and stirred for 1
h at room temperature and monitored by UPLC. After completion of the reaction solvent was
evaporated to dryness and the crude product was used for the next step. UPLC-MS: calculated

[M + H]J*:1141.52, found: 1141.59.
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Step 8.

[0822] To a stirred solution of compound 9.8a (leq), compound 7.13 (leq), and HOBt (1 eq)
in DMF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After completion
of the reaction, the product compound B23 was purified by preparative HPLC (ACN: H2O with
0.1% TFA). UPLC-MS: calculated [M + 2H]**/2: 696.76, found: 697.03.

[0823] Similar synthetic route was followed to synthesize compound B28. UPLC-MS:
calculated [M + 2H]**/2: 709.77, found: 710.05.

[0824] Similar synthetic route was followed to synthesize compound B27. UPLC-MS:
calculated [M + 2H]**/2: 675.25, found: 675.50.

Compound B24. (2-(((5S,8S,10aR)-3-acetyl-8-(((S)-5-amino-1-(2-chloro-3-(3-(1-((R)-2-
((2S,4R)-1-((R)-3-cyclopropyl-7,7-dimethyl-5,6,7,8-tetrahydro-4H-
cyclohepta[d]isoxazole-8-carbonyl)-4-hydroxypyrrolidine-2-carboxamido)-2-(4-(4-
methylthiazol-5-yl)phenyl)ethyl)-1H-1,2,3-triazol-4-yl)propyl)phenoxy)-5-oxopentan-2-
yl)carbamoyl)-6-oxodecahydropyrrolo[1,2-a][1,5]diazocin-5-yl)carbamoyl)-1H-indole-5-

carbonyl)phosphonic acid
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[0825] To a stirred solution of compound 9.3b (1eq), compound 10.1 (leq), and HATU (1 eq)
in DMF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After completion

Ho'

of the reaction, the product was purified by reverse phase column chromatography to get
compound 10.2 UPLC-MS: calculated [M + H]*:604.26, found: 604.30.

Step 2.

[0826] To a stirred solution of compound 10.2 (1eq), compound 10.3 (1 eq), sodium ascorbate
(1.5 eq) in --BuOH:H>0 (3:1), coper sulphate pentahydrate was added and monitored by UPLC.
After completion of the reaction, the product was purified by reverse phase column
chromatography to get compound 10.4 UPLC-MS: calculated [M + 2H]*/2:632.75, found:
632.95.

Step-3

[0827] To a stirred solution of 10.4 in DCM, 4 N HCI in dioxane was added and stirred for 1

h at room temperature and monitored by UPLC. After completion of the reaction solvent was
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evaporated to dryness to get compound 10.5. UPLC-MS: calculated [M + H]*:1163.52, found:
1163.65.

Step 4.

[0828] To a stirred solution of compound 10.5 (1leq), compound 7.13 (leq), and HOBt (1 eq)
in DMF at rt, DIPEA (1.5 eq) was added dropwise and monitored by UPLC. After completion
of the reaction, the product compound B24 was purified by preparative HPLC (ACN: H2O with
0.1% TFA). UPLC-MS: calculated [M + 2H]**/2: 707.76, found: 708.10.

Compound b29. (2-(((5S,8S,10aR)-2-acetyl-8-(((S)-5-amino-1-(2-chloro-3-(3-((R)-8-
((2S,4R)-4-hydroxy-2-(((S)-1-(4-(4-methylthiazol-5-
ylh)phenyl)ethyl)carbamoyl)pyrrolidine-1-carbonyl)-7,7-dimethyl-7,8-dihydro-4H,6H-
[1,2,3]triazolo[5,1-c][1,4]oxazepin-3-yl)propyl)phenoxy)-5-oxopentan-2-yl)carbamoyl)-
6-oxodecahydropyrrolo[1,2-a][1,4]diazocin-5-yl)carbamoyl)-1H-indole-5-

carbonyl)phosphonic acid
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[0829] Acetic anhydride (1.5 mmoL, 1.5 equiv.) and DIEA (2 mmol, 2 equiv.) were added to
a solution of 400 (1 mmol, 1 equiv.) in DCM (15 mL). The resulting reaction mixture was
stirred for half an hour and then was evaporated, and the residue was purified by flash

chromatography on silica gel to afford 400-1. LiOH (1 mmol, 2 equiv.) was added to a mixture
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of 400-1 (0.5 mmol, 1 equiv.) in THF (10 mL) and Water (10 mL). The resulted mixture was
stirred for 1 h, and the pH value was adjusted to 6. Ethyl Acetate was added and the orgic layer
was separated and dried over Sodium sulfate. Removal of the solvent yielded 400-2.
UPLC-MS calculated [M + H]+: 370.2, found: 370.5.

[0830] HATU (0.022 mmol, 1.1 equiv.) was added to a solution of 13 (0.02 mmol, 1 equiv.),
400-2 (0.02 mmol, 1 equiv.) and DIEA (0.06 mmol, 3 equiv.) in DMF (1 mL) and the resulting
mixture was stirred at rt for 1 h. This mixture was purified by reverse phase preparative HPLC
to yield B29-1. UPLC-MS calculated [M + H]*: 1158.5, found: 1158.8.

[0831] B29-1 (20 mg) was treated with 1 mL of 1M HCI (in Methanol) and 1 mL of 4M HCI
(in dioxane) for 2 h. The reaction mixture was evaporated to give the B29-2 without further
purification. UPLC—MS calculated [M + H]*: 1058.5, found: 1058.6.

[0832] DIEA (0.042 mmol, 3 equiv.) was added to the mixture of 17 (0.017 mmol, 1.2 equiv.),
compound B29-2 (0.014 mmol, 1 equiv.) and HOBt (0.028 mmol, 2 equiv.) in DMF (1 mL).
The resulted mixture was stirred at room temperature for 1 hour. Purification of this reaction
mixture by HPLC gave the compound B29. UPLC-MS calculated [M + 2H]**: 655.2, found:
655.4.

Compound B30. (2-(((4S,7S,9aR)-2-acetyl-7-(((S)-5-amino-1-(2-chloro-3-(3-((R)-8-
((2S,4R)-4-hydroxy-2-(((S)-1-(4-(4-methylthiazol-5-
yl)phenyl)ethyl)carbamoyl)pyrrolidine-1-carbonyl)-7,7-dimethyl-7,8-dihydro-4H,6H-
[1,2,3]triazolo[5,1-c][1,4]oxazepin-3-yl)propyl)phenoxy)-5-oxopentan-2-yl)carbamoyl)-
5-oxooctahydro-1H-pyrrolo[1,2-a][1,4]diazepin-4-yl)carbamoyl)-1H-indole-5-

carbonyl)phosphonic acid
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[0833] Acetic anhydride (1.5 mmoL, 1.5 equiv.) and DIEA (2 mmol, 2 equiv.) were added to
a solution of 407 (1 mmol, 1 equiv.) in DCM (15 mL). The resulting reaction mixture was
stirred for half an hour and then was evaporated, and the residue was purified by flash
chromatography on silica gel to afford 407-1. LiOH (1 mmol, 2 equiv.) was added to a mixture
of 407-1 (0.5 mmol, 1 equiv.) in THF (10 mL) and Water (10 mL). The resulted mixture was
stirred for 1 h, and the pH value was adjusted to 6. Ethyl Acetate was added and the orgic layer
was separated and dried over Sodium sulfate. Removal of the solvent yielded 407-2.
UPLC-MS calculated [M + H]+: 356.2, found: 356.5.

[0834] HATU (0.022 mmol, 1.1 equiv.) was added to a solution of 13 (0.02 mmol, 1 equiv.),
407-4 (0.02 mmol, 1 equiv.) and DIEA (0.06 mmol, 3 equiv.) in DMF (1 mL) and the resulting
mixture was stirred at rt for 1 h. This mixture was purified by reverse phase preparative HPLC
to yield B30-1. UPLC-MS calculated [M + H]*: 1144.5, found: 1144.7.

[0835] B30-1 (20 mg) was treated with 1 mL of 1M HCI (in Methanol) and 1 mL of 4M HCI
(in dioxane) for 2 h. The reaction mixture was evaporated to give the B30-2 without further
purification. UPLC—MS calculated [M + H]*: 1054.5, found: 1044 .4.

[0836] DIEA (0.042 mmol, 3 equiv.) was added to the mixture of 17 (0.017 mmol, 1.2 equiv.),
compound B30-2 (0.014 mmol, 1 equiv.) and HOBt (0.028 mmol, 2 equiv.) in DMF (1 mL).
The resulted mixture was stirred at room temperature for 1 hour. Purification of this reaction
mixture by HPLC gave the compound B30. UPLC—MS calculated [M + 2H]**: 648.2, found:

648.6.
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Table E2. Mass Spec Data
Expected Observed
Compound No.
[M+2H]**/2 [M+2H]**/2
B1 710.8 710.9
B2 689.3 689.3
B3 655.2 655.4
B4 695.8 695.9
BS 731.3 731.8
B6 718.3 718.8
B7 730.3 730.4
B8 717.8 717.9
BY 737.3 737.8
B10 689.5 689.9
B11 689.5 689.9
B12 717.3 717.8
B13 725.3 725.7
B14 708.8 708.9
B15 709.8 710.0
B16 746.3 746.5
B17 708.8 708.9
B18 703.8 703.8
B19 663.2 663.3
B20 697.8 697.6
B21 689.7 689.98
B22 709.25 709.45
B23 696.75 697.03
B24 707.75 708.10
B25 682.75 683.08
B26 668.25 668.50
B27 675.25 675.45
B28 709.75 710.05
B29 655.2 655.4
B30 648.2 648.6
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I1. Biological Assessment

A. VHL Ligands

In vitro Assay:

Fluorescence Polarization (FP) assay

[0837] FP experiments were performed in 96-well, black round-bottom plates (Microfluor 2,
Fisher Scientific) using the CLARIOstar microplate reader (BMG Labtech). Serial dilutions of
test compounds, fluorescein-labeled tracer, and VBC protein were added to each well. The final
volume in the assay buffer (PBS pH 7.4 + 0.01%BGG + 0.01% Tween-20, 2 mM DTT) is 100
uL. The final concentration of fluorescein-labeled tracer and VBC protein were SnM. The plate
was mixed on a shaker for 15 min and incubated at rt for 1 h to reach equilibrium. The
polarization values in millipolarization (mP) units were measured at an excitation wavelength
of 485 nm and an emission wavelength of 530 nm. All experimental data were analyzed using
Prism 8.0 software (GraphPad Software). ICso values were determined by nonlinear regression
fitting of the competition curves. K; values of competitive inhibitors were obtained directly by
nonlinear regression fitting, based upon the KD values of the fluorescein-labeled tracer and
concentrations of the protein and probe in the competitive assays. All the FP competitive
experiments were performed in duplicate in three independent experiments. Results are

summarized in Table E3.

Table E3.
Compound No. VH(%CIZi(;l’d]:nMg) FP

Al 3543
A2 7.0
A3 11.6
Ad 7.5
A5 1252
A6 14.89
A7 8.4
A8 8.4
A9 18.6
Al10 9.5
All

Al12 2.3
Al13 33
Al4 58
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Compound No. VH(%CI?(:(EnMg) FP
Al5 53
Al6 8.6
A17 107.2
Al8
Al9
A20 71.5
A21 2.84
A22 35
A23 15.5
A24 i
A25 .
A26 11.1

B. Bifunctional Degraders

Cell Viability Assay

[0838] SU-DHL-1 and SUP-M2 cell viability was determined by CellTiter-Glo 2.0 Cell
Viability Assay (Promega). SU-DHL-1 cell line was purchased from ATCC (Manassas, VA)
and SUP-M2 (ACC-509) was purchased from DSMZ (Germany). RPMI 1640 medium and
fetal bovine serum (FBS) were purchased from Gibco/Thermo Fisher Scientific. In a typical
procedure, cells seeded at 1000 cells per well in 384-well white plates (Corning) were
incubated with serially diluted compounds for 4 days at 37° C with 5% CO2. At the end of
treatment, CellTiter-Glo 2.0 was added to the wells and luminescence was acquired on TECAN
SPARK plate reader. Untreated cells were used as control. Data points were fit with a four-
parameter equation to generate a concentration-response curve. ICso values were calculated
using a nonlinear regression analysis of the mean + SD from triplicate.

HiBiT Assay

[0839] STAT3-HiBiT KI HeLa cell line was purchased from Promega. This cell line is a clone
created by using CRISPR-Cas9 to fuse HiBiT to the 3’ end of STAT3 in HeLa cells. DMEM
medium and FBS were purchased from Gibco/Thermo Fisher Scientific. STAT3 degradation
was determined based on quantification of luminescent signal using Nano-Glo HiBiT Lytic
Detection System. In a typical procedure, cells seeded at 20000 cells per well in 96-well white

plates (Corning) were incubated with serially diluted compounds for 24 hours at 37° C with
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5% COa. At the end of treatment, Nano-Glo HiBiT Lytic Detection reagents was added to the

wells and luminescence was acquired on TECAN SPARK plate reader. Untreated cells were

used as control. Data points were fit with a four-parameter equation to generate a concentration-

response curve. ICso values were calculated using a nonlinear regression analysis of the mean

+ SD from triplicate.

Table E4.

HiBit Degradation Cell viability (ICso, nM), 4d
Compound No. - 50 (nM) D“llg(’)‘o(?l\)d@ SU-DHL1 SUP-M2
B1 <1 >95 5 5
B2 1 >95 2
B3 6 >95 7
B4 7 >95 43 52
B5 1 >95 12 14
B6 4 >95 15 30
B7 2.3 90 4 4
BS 1.4 90 5 4
B9 2.1 90 4 3
B10 >500 <10 >500 >500
B11 3.5 90 6 3
B12
B13
B14 14 5 5
B15 5.0 7.6 8.8
B16 86 39 55
B17 5 2 6
B18 4 12
B19 15.3 13.3 8.9
B20 17.8 21.0 25.9
B21 35 6 3
B22 6 17
B23 10
B24 9
B25 21 39 50
B26 0.7 0.9 -
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HiBit Degradation Cell viability (ICso, nM), 4d
Compound No- 1< (mw) Pmax (%) € | su-pHLI SUP-M2
B27 5 1.8 -
B28 1 1 1
B29 6.2 7.9 3.4
B30 1.7 5.1 7.6

311



WO 2024/263673 PCT/US2024/034664

INCORPORATION BY REFERENCE
[0840] All publications and patents mentioned herein are hereby incorporated by reference in
their entirety as if each individual publication or patent was specifically and individually
indicated to be incorporated by reference. In case of conflict, the present application, including

any definitions herein, will control.

EQUIVALENTS

[0841] As used herein and in the appended claims, the singular forms *“a,” “an,” and “the”
include plural referents unless the context clearly dictates otherwise. Thus, for example,
reference to “an agent” includes a plurality of such agents, and reference to “the cell” includes
reference to one or more cells (or to a plurality of cells) and equivalents thereof known to those
skilled in the art, and so forth.

[0842] While specific embodiments of the subject invention have been discussed, the above
specification is illustrative and not restrictive. Many variations of the invention will become
apparent to those skilled in the art upon review of this specification and the claims below. The
full scope of the invention should be determined by reference to the claims, along with their

full scope of equivalents, and the specification, along with such variations.
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CLAIMS
WHAT IS CLAIMED 1S:
1. A conjugate of Formula II:
T-L-V (D),

PCT/US2024/034664

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein:

V is of Formula I1-1
A
E1 (RE)e (R )a
E
C2~C1 N

A RV4

(RO)¢

wherein:

Ring A is 5- to 7-membered heterocycle;

c o)
/QJ e RV3

(RP)q

RV5

-1,

each R* is independently oxo, halogen, -CN, -NO, -OH, -NH», Ci. alkyl, Ci. alkoxy, Ci-6

alkylamino, Ca.¢ alkenyl, C26 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,

Ces-10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkeny],

alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or

more RY;

a is an integer selected from O to 10, as valency permits;

Ring C is C¢ aryl or 5- to 6-membered heteroaryl;

C! and C? are independently C or N;

each R® is independently _Ey, hydrogen, halogen, -CN, -NO, -OH, -NH>, Ci alkyl, Ci.6

alkoxy, Ci.6 alkylamino, Cz alkenyl, Ca6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O0)R?, -S(=0).R?, -

S(=0)0RP, -S(=0):NR°RY, -NRS(=0)2R?,

-NR°S(=0)R?,

-NR°S(=0)20R",

NR¢S(=0):NRRY, -NR’C(=0)NR‘RY, -NR’C(=0)R?, -NR’C(=0)OR®, -OS(=0):R?, -
0S(=0)0R", -OS(=0):NR°R?, -OC(=0)R?, -OC(=0)OR®, -OC(=0)NRRY, -C(=O)R?, -
C(=0)OR®, or -C(=O)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,

carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

c is an integer selected from O to 5, as valency permits;

Ring D is Ce aryl or 5- to 6-membered heteroaryl;

each RP is independently _Ei*, halogen, -CN, -NO», -OH, -NHa, Ci alkyl, C; alkoxy, Ci.6

alkylamino, Ca.s alkenyl, C26 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
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Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=0)R?, -S(=0)R?, -S(=0)20R", -
S(=0):NR°RY, -NR°S(=0):R? -NR°S(=0)R?, -NR°S(=0)OR®, -NR°S(=0),NRR?, -
NRPC(=0)NRR?, -NR°C(=O)R?, -NR°C(=0)OR®, -OS(=O)R? -OS(=0):0R®, -
OS(=0)NRR’, -OC(=0)R?, -OC(=0)OR", -OC(=0)NRR?, -C(=O)R?, -C(=0)OR", or -
C(=0)NRRY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

d is an integer selected from O to 4;

Ring E is Cs.i2 carbocycle or 5- to 12-membered heterocycle, wherein the carbocycle or
heterocycle is optionally substituted with one or more R¥;

E'is C(R*' ), NR""", O, or S;

each RF' is independently halogen, -CN, -NO,, -OH, -NH,, C) alkyl, Ci. alkoxy, Cis
alkylamino, Cs.¢ carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy,
alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more RY;

RE! is an amino-protecting group, hydrogen, Ci.¢ alkyl, Cs. carbocyclyl, 3- to 6-membered
heterocyclyl, -S(=0)R?, -S(=0)0R®, -S(=0)%NR°RY, -C(=O)R? -C(=O)OR®, or -
C(=0)NR°RY; wherein the alkyl, carbocyclyl, or heterocyclyl is optionally substituted with

one or more RY;

each R is independently _EY , 0X0, hydrogen, halogen, -CN, -NO2, -OH, -NH», Ci¢alkyl, Ci.
¢ alkoxy, Ci¢ alkylamino, Caz¢ alkenyl, Ca. alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more RY; or

two geminal R, together with the carbon atom to which they are bonded, form Cs.6 carbocycle
or 3- to 6-membered heterocycle, wherein the carbocycle or heterocycle is optionally
substituted with one or more RY;

e is an integer selected from O to 6;

RY? is hydrogen, Ci.¢ alkyl, Cs. carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0)2R?, -
S(=0)20RP, -S(=0):NRR¢, -C(=0)R?, -C(=0)OR", or -C(=O)NRR?; wherein the alkyl,

carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

Sk

RY* is - , hydrogen, Ci. alkyl, or Cig heteroalkyl, wherein the alkyl or heteroalkyl is
optionally substituted with one or more R"; and
RV is hydrogen, halogen, -CN, -NO., -OH, -NH3, Ci¢ alkyl, Ci6 alkoxy, Ci.¢ alkylamino, C».
s alkenyl, Ca.¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10 aryl, 5- to
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10-membered heteroaryl, -C(:O)ORb, or —C(:O)NRCRd, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more RY,

wherein one of R®, RP, RE and RY# is —§ ,and -+ , denotes attachment to -L-T,

L is of Formula II-2

ot

* denotes attachment to T and ** denotes attachment to V;

(I-2),

wherein:

each L’ is independently Ci alkylene, Ci.6 heteroalkylene, Ca. alkenylene, Ca.6 alkynylene,
Cs.zcarbocyclylene, 3- to 12-membered heterocyclylene, Ce.10 arylene, 5- to 10-membered
heteroarylene, -C(=0)-, -C(=0)N(RY)-, -C(=0)0O-, -N(R")-, -O-, -S-, or -S(=0),-, wherein
the alkylene, alkenylene, carbocyclylene, heterocyclylene, arylene, or heteroarylene is
optionally substituted with one or more R";

each occurrence of RY is independently hydrogen, Ci. alkyl, Ca.¢ alkenyl, Ca.¢ alkynyl, Cs.12
carbocyclyl, 3- to 12-membered heterocyclyl, Ce-10 aryl, 5- to 10-membered heteroaryl, -
S(=0)2R?, -S(=0)20R", -S(=0):NR°R, -C(=O)R?, -C(=0)OR”, or -C(=O)NRR, wherein
the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more RY; and

lis an integer selected from O to 6,

T is of Formula II-3

R®O o R’ 2
v
Ve R3 (@] W
2 N
R* R2b . c c
5 B R%)e
.
(R (I1-3),

wherein:

R!'® and R are independently hydrogen or Ci.¢ alkyl optionally substituted with one or more
RY;

R* and R? are independently hydrogen or halogen;

R*and R?® together form an oxo; or
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R*and R?, together with the carbon atom to which they are attached, form Cs.¢ carbocycle or
3- to 6-membered heterocycle, wherein the carbocycle or heterocycle is optionally
substituted with one or more RY;

Ring A’ is Ce1paryl or 5- to 10-membered heteroaryl;

each R* is independently halogen, -CN, -NO», -OH, -NHa, Cis alkyl, Ci alkoxy, Cis
alkylamino, Ca.¢ alkenyl, C26 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Cs-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0)R? -S(=0)20R", -
S(=0)NR°RY, -NR¢S(=0):R?, -NR°S(=0)R?, -NR°S(=0),0R®, -NR°S(=0),NRRY, -
NR’C(=0)NRR?, -NR°C(=O)R?, -NR°C(=0)OR®, -OS(=0O)R? -OS(=0):0R®, -
OS(=0)NRR’, -OC(=0)R?, -OC(=0)OR", -OC(=0)NR‘R¢, -C(=O)R?, -C(=0)OR", or -
C(=O)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

a’ is an integer selected from O to 6, as valency permits;

R? is hydrogen, Ci.¢ alkyl, Ca.6 alkenyl, Ca.6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, -S(=0)R?, -S(=0):0R", -
S(=0)%NRRY, -C(=0)R?, -C(=0)ORP’, or -C(=0)NR°RY, wherein the alkyl, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more RY;

Ring B’ is 3- to 12-membered heterocycle;

*

each R® is independently _g_, oxo, halogen, -CN, -NOa, -OH, -NH>, Ci alkyl, Ci.¢ alkoxy,
Ci6 alkylamino, Css alkenyl, Czs alkynyl, Ci.i2 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=O)R?, -
S(=0),0R?, -S(=0):NRR?Y, -NR°S(=0):R?, -NR°S(=O)R?, -NR°S(=0),0R®, -
NRS(=0)2NRR?, -NR°C(=O)NR°R?, -NR"C(=O)R?, -NR"C(=0)OR®, -OS(=0):R?, -
0S(=0),0R", -OS(=0):NRRY, -OC(=0)R?, -OC(=0)OR®, -OC(=0)NRR¢, -C(=O)R%, -
C(=0)OR®, or -C(=0)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

* denotes attachment to L;

b’ is an integer selected from O to 6, as valency permits;

Ring C’ is 3- to 8-membered heterocycle;

each R® is independently oxo, halogen, -CN, -NO», -OH, -NHa, Ci.6 alkyl, C1.¢ alkoxy, Ci
alkylamino, Cz6 alkenyl, Ca.6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR", -S(=O)R?, -S(=0)R?, -S(=0)20R", -
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S(=0)NR°RY, -NR°S(=0):R?, -NR°S(=0)R?, -NR°S(=0),0R’, -NR°S(=0),NRR¢, -
NR"C(=O)NR‘R?, -NR’C(=O)R?, -NR°C(=O)OR’, -OS(=0)R?, -OS(=0):0R", -
OS(=0)NRRY, -OC(=0)R?, -OC(=0)OR®, -OC(=0)NRRY, -C(=O)R?, -C(=0)OR®, or -
C(=O)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

¢’ is an integer selected from 0 to 6, as valency permits;

W is
o 0 o
)L )L Q)kNHZ
é’élr \l/ é’S‘N éss‘r;l R0
R* R (W-1), R R RS" (W-2),or R (W-3), or
W is
P e
0
NH; Q)J\NHZ Q NH,
; R" s ¥ ® FFS 13
s 5 N_ _R
) I Ay v
(e} rés‘ I4 @] ;\
0 (W-4) R o (W-5), (W-6), or
o
/inDiBb (W-7),
wherein:

* denotes attachment to L;

Q is absent; or

Q is -C(R,-, -O-, and -N(RY)-;

each RQis independently hydrogen, halogen, -CN, -NO3, -OH, -NH», Ci¢ alkyl, Ci6 alkoxy,
Ci.6 alkylamino, Cs. carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl,
alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more
R"Y; or

two R?, together with the carbon atom to which they are attached, form Cs.¢ carbocyclyl or 3-
to 6-membered heterocyclyl, wherein the carbocyclyl or heterocyclyl is optionally

substituted with one or more RY;
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RY is hydrogen, Ci.6 alkyl, Cs. carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0):R?, -
S(=0):0R?, -S(=0):NRRY, -C(=0)R?, -C(=0)OR®, or -C(=0)NR°RY, wherein the alkyl,
carbocyclyl or heterocyclyl is optionally substituted with one or more RY;

s is an integer selected from 0 to 4;

R*and R? are independently hydrogen, Ci.6 alkyl, Ca.¢ alkenyl, Ca.¢ alkynyl, Cs.12 carbocyclyl,
3- to 12-membered heterocyclyl, Ce-10 aryl, 5- to 10-membered heteroaryl, -S(=0)2R?, -
S(=0)0R?, -S(=0),NRRY, -C(=0)R?, -C(=0)OR", or -C(=0)NR°RY, wherein the alkyl,
alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with
one or more RY;

RS and R’ are independently Cée.10 aryl or 5- to 10-membered heteroaryl, wherein the aryl or
heteroaryl is optionally substituted with one or more R% or R, respectively;

each R® and each R are independently halogen, -CN, -NO2, -OH, -NH, Ci alkyl, Cis
alkoxy, Ci alkylamino, Ca.¢ alkenyl, Cz6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O0)R?, -S(=0)R?, -
S(=0)20R®, -S(=0):NR°RY, -NR°S(=0):R?, -NR°S(=0)R? -NR°S(=0).0R®, -
NR¢S(=0)2NRRY, -NR"C(=O)NRR?, -NR’C(=O)R?, -NR"C(=0)OR", -OS(=0):R?, -
OS(=0)0R", -OS(=0):NRR?, -OC(=0)R?, -OC(=0)OR®, -OC(=O)NR‘R", -C(=O)R?, -
C(=0)OR®, or -C(=0)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

or

R’ is hydrogen or C1.¢ alkyl optionally substituted with one or more R;

each R™ is independently halogen, -CN, -NO,, -OH, -NH,, Cis alkyl, Ci. alkoxy, Cis
alkylamino, Ca.¢ alkenyl, C2 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Cs-10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more RY;

or

R%and R’, together with the carbon atom to which they are attached, form Cs.12 carbocyclyl, 3-
to 12-membered heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl, wherein the
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

R% and R® are independently hydrogen, halogen, -CN, -NO3, -OH, -NH, Ci5 alkyl, Cis
alkoxy, Caz¢ alkenyl, Ca alkynyl, Ci alkylamino, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy,

alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more R";
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R’ is Cg.10 aryl or 5- to 10-membered heteroaryl, wherein the aryl or heteroaryl is optionally
substituted with one or more R%;

each R* is independently halogen, -CN, -NO,, -OH, -NHa, Cis alkyl, Ci- alkoxy, Ci.s
alkylamino, Ca.s alkenyl, C26 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0):R? -S(=0)0R®, -
S(=0)NR°RY, -NR°S(=0):R? -NR°S(=0)R?, -NR°S(=0),0R", -NR°S(=0),NRR¢, -
NR’C(=0)NR°R?, -NR°C(=O)R?, -NR°C(=0)OR®, -OS(=0)R? -OS(=0):0R®, -
OS(=0)%NRRY, -OC(=0)R?, -OC(=0)OR®, -OC(=0)NRR?, -C(=O)R?, -C(=O)OR®, or -
C(=O)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

R ig hydrogen, halogen, -CN, -NO2, -OH, -NH», Ci.¢ alkyl, Ci.¢ alkoxy, Ca.6 alkenyl, Ca6
alkynyl, Ci.¢ alkylamino, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10 aryl, or
5- to 10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

R!! is hydrogen or Ci. alkyl optionally substituted with one or more RY;

R'?is hydrogen, Ci.¢ alkyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Cs-10aryl, 5- to
10-membered heteroaryl, -(Ci alkylene)-(Cs-12 carbocyclyl), -(Ci-6 alkylene)-(3- to 12-
membered heterocyclyl), -(Cis alkylene)-(Cs.10 aryl), or -(Cie alkylene)-(5- to 10-
membered heteroaryl), wherein the alkyl, alkylene, carbocyclyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more R1%;

each R'% is independently oxo, halogen, -CN, -NO», -OH, -NHa, Ci alkyl, Ci.¢ alkoxy, Ci.¢
alkylamino, Ca.¢ alkenyl, C26 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0):R?, -S(=0):0R®, -
S(=0)NR°RY, -NR°S(=0):R?, -NR°S(=O)R?, -NR°S(=0),OR", -NR°S(=0),NRR¢, -
NR’C(=0)NR°R?, -NR°C(=O)R?, -NR°C(=0)OR®, -OS(=0)R? -OS(=0):0R®, -
OS(=0):NRR’, -OC(=0)R?, -OC(=0)OR", -OC(=0)NRR¢, -C(=O)R?, -C(=0)OR", or -
C(=0)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

R and R'?, together with the carbon atom to which they are attached, form Cs.¢ carbocyclyl
or 3- to 6-membered heterocyclyl, wherein carbocyclyl or heterocyclyl is optionally
substituted with one or more RY; or

R!'" and R?, together with the intervening atoms, form 4- to 8-membered heterocyclyl optionally

substituted with one or more RY; and
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R is hydrogen, halogen, -CN, -NO, -OH, -NH3, Ci¢ alkyl, Ci.¢ alkoxy, Ci.¢ alkylamino, Ca.¢
alkenyl, Cz.6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10 aryl, or 5- to
10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,

carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R",

wherein:

each R" is independently oxo, halogen, -CN, -NO», -OH, -NHa, Ci.¢ alkyl, C1s alkoxy, Ci.¢
alkylamino, Ca.¢ alkenyl, C2.¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ces-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0)R?, -S(=0)20R", -
S(=0):NR°RY, -NR°S(=0)2R? -NR°S(=0)R?, -NR°S(=0)OR", -NR°S(=0),NR°R?, -
NR’C(=0)NRR?, -NR°C(=O)R?, -NR°C(=0)OR®, -OS(=O)R? -OS(=0):0R®, -
OS(=0):NRR’, -OC(=0)R?, -OC(=0)OR", -OC(=0)NRR¢, -C(=O)R?, -C(=0)OR?", or -
C(=O)NR°RY; wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more substituents
selected from oxo, halogen, -CN, -NO3, -OH, -NHa, Ci.salkyl, Cis alkoxy, Cicalkylamino,
Casalkenyl, Ca¢ alkynyl, Css carbocyclyl, and 3- to 6-membered heterocyclyl;

each R?® is independently Ci alkyl, Ca alkenyl, Ca.s alkynyl, Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, Cs.10aryl, or 5- to 10-membered heteroaryl;

each R® is independently hydrogen, Ci. alkyl, Ca.¢ alkenyl, Cas alkynyl, Cs.12 carbocyclyl, 3-
to 12-membered heterocyclyl, Cs.10 aryl, or 5- to 10-membered heteroaryl; and

each R® and RY is independently hydrogen, Ci alkyl, Ca¢ alkenyl, Cos alkynyl, Cs.i2
carbocyclyl, 3- to 12-membered heterocyclyl, Cs.10aryl, or 5- to 10-membered heteroaryl;
or

R and RY, together with the nitrogen atom to which they are attached, form 3- to 12-membered
heterocyclyl,

wherein each occurrence of R?, R, R, and R? is independently and optionally substituted with
one or more R*; and

each R” is independently oxo, halogen, -CN, -NO2, -OH, -NHa, Ci.¢ alkyl, Ci alkoxy, Cis
alkylamino, Cz6 alkenyl, Ca.¢ alkynyl, Cs¢ carbocyclyl, or 3- to 6-membered heterocyclyl.

2. The conjugate of claim 1, wherein Ring C is 5- to 6-membered heteroaryl comprising

at least one nitrogen atoms.

3. The conjugate of claim 2, wherein Ring C is oxazole, isoxazole, or triazole.
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4. The conjugate of claim 3, wherein Ring C is 1,2,3-triazole.

5. The conjugate of claim 1, wherein V is of Formula II-1-i, II-1-ii, II-1-iii, or II-1-iv

(RE) (RA)a
SNOPE S
RCé/\ V5
(II-1-1),
(RYa

O Rw (TI-1-ii)
REy. (RN,
= (R -
NOPE S
} *@

(II-1-iii), or

(RP)q
P
(II-1-iv).
6. The conjugate of any one of claims 1-5, wherein Ring E is 5- to §-membered
heterocycle.
7. The conjugate of claim 5, wherein V is of Formula II-1-v or II-1-vi
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RE), s
m E112}l/ K (RD)
E J\Y(N RV4 :
c/
: Nﬁlll O o] N@RVS
RV (II-1-v) or
(RE)e (RA)a
E D (RO)q
E N RV4
R\ - V5
-0 O o N va R
R (I-1-vi),
wherein:
mislor2;andnisO, 1, or 2.
8. The conjugate of any one of claims 1-7, wherein each R* is independently oxo,

hydrogen, halogen, -CN, -NO2, -OH, -NH», Ci alkyl, Ci¢ alkoxy, Cis alkylamino, Css¢
carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino,

carbocyclyl, or heterocyclyl is optionally substituted with one or more R".

9. The conjugate of claim 7, wherein V is of Formula II-1-vii or TI-1-viii

(RE)e-z (R™a

E11Z>’

RC§/\ RV5

(ITI-1-vii) or

RE)ez (RM)4
’“E (RP)q4
RC-Q\ )\@3\ V5

(II-1-viii),
wherein:
RF is independently hydrogen, Ci alkyl, or Ci alkoxy, wherein at least one R¥ is not

hydrogen;
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two R¥, together with the carbon atom to which they are bonded, form Cs. carbocycle or 3- to
6-membered heterocycle, wherein the carbocycle or heterocycle is optionally substituted
with one or more R"; and

e is an integer selected from 2-6.

10.  The conjugate of any one of claims 5-9, wherein E! is C(RE"),, NRE!" or O, wherein
R is hydrogen or Cy¢alkyl, and R is amino-protecting group, hydrogen, Ci-¢ alkyl, or -
C(=0)R%.

11. The conjugate of any one of claims 1-10, wherein each R is independently hydrogen,
halogen, -CN, -NO», -OH, -NH», Ci¢ alkyl, Ci.¢ alkoxy, Ci.¢ alkylamino, Cs.¢ carbocyclyl, or
3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or

heterocyclyl is optionally substituted with one or more R".

12. The conjugate of claim 11, wherein each R is independently hydrogen, Ci.¢ alkyl, or

Cs.¢carbocyclyl.
13. The conjugate of any one of claims 1-12, wherein c is O or 1.
RYa
A
P 'N
14. The conjugate of any one of claims 1-13, wherein s
RMa
\
[
A
15. The conjugate of claim 14, wherein a is 1 or 2, and at least one of R* is -OH.
(RM)a
A
9N
16. The conjugate of claim 14, wherein N s
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H OH

PR O

%)

17. The conjugate of any one of claims 1-16, wherein Ring D is phenyl.

(RP)q
ton
18. The conjugate of claim 17, wherein is
(R%)q
_; ‘/\
\ P )—gvs
19. The conjugate of any one of claims 1-18, wherein d is 0 or 1.
20. The conjugate of any one of claims 1-19, wherein R"? is hydrogen.
21. The conjugate of any one of claims 1-20, wherein R¥* is hydrogen or methyl.
22. The conjugate of any one of claims 1-21, wherein RY” is halogen or 5- to 6-membered

heteroaryl optionally substituted with one or more R".

23. The conjugate of claim 22, wherein RY? is thiazolyl optionally substituted with one or

more R".

24. The conjugate of any one of claims 1-23, wherein each L’ is independently Ci¢
alkylene, Ci.¢ heteroalkylene, 5- to 10-membered heteroarylene, Cs.12 carbocyclylene, 3- to 12-
membered heterocyclylene, -C(=0)-, -C(=0)N(RY)-, -C(=0)0O-, -N(RY)-, -O-, or -S(=0)»-,
wherein the alkylene, heteroalkylene, heteroarylene, carbocyclylene, or heterocyclylene is

optionally substituted with one or more R", 1 is an integer selected from 1 to 4.

25. The conjugate of any one of claims 1-23, wherein L’ is Cie alkylene, Cis¢
heteroalkylene, Cs.12 carbocyclylene, 3- to 12-membered heterocyclylene, -C(=0)-, -NRY)-,
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or -O-, wherein the alkylene, carbocyclylene, or heterocyclylene is optionally substituted with

one or more R".

26. The conjugate of any one of claims 1-23, wherein L is Ci¢ alkylene, -(Ci.¢ alkylene)-
(5- to 10-membered heteroarylene)-(Ci- alkylene)-, -(Ci alkylene)-N(RY)C(=0)-, -C(=0)-
(Cisalkylene)-N(RY)C(=0)-(Ci6 alkylene)-, or -(C1-¢ alkylene)-N(RY)C(=0)-(Ci¢ alkylene)-

, wherein the alkylene is optionally substituted with one or more R".

217. The conjugate of any one of claims 1-26, wherein each R"" is hydrogen.
28. The conjugate of any one of claims 1-27, wherein Ring A’ is 5- to 10-membered
heteroaryl.

29. The conjugate of claim 28, wherein Ring A’ is indolyl or benzo[b]thiophenyl.

30. The conjugate of claim 29, wherein Ring A’ is

31. The conjugate of claim 1, wherein T is of Formula II-3-i-a or II-3-i-b
RO /OWa
R/ So
is R)q Q
/ R O w
\ |
N N N ¢
o35 B (R%):e
Ry (I1-3-i-a) or
RO /OR1a
VA
i ®)a Q
/ R® O w
\ |
S N N ¢
U C'
3 B (R%):
Ry (I1-3-i-b).
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32. The conjugate of any one of claims 1-31, wherein Ring B’ is 7- to 9-membered

heterocycle.

33.  The conjugate of any one of claims 1-32, wherein R g

(R®)y

BTN
s

(e]
wherein B’! is -NHCH;-, -CH2NH-, or -CH2CH>-.

34.  The conjugate of claim 33, wherein R g
(R%)y
r ’ ]
HN BI N.9
0
35. The conjugate of any one of claims 1-34, wherein Ring C’ is 4- to 7-membered
heterocycle.

36. The conjugate of claim 1, wherein T is of Formula I1-3-ii-a or II-3-ii-b

OR'2 OR'2
R™0_ / R0 /

RZ / S0 R / S0

R2b

‘ X"
R%s  (TI-3-ii-a) or R (I1-3-ii-b).

37.  The conjugate of any one of claims 1-36, wherein R!® and R'® are both hydrogen.
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38. The conjugate of any one of claims 1-37, wherein R** and R* are independently

halogen.
39.  The conjugate of claim 38, wherein R>* and R? are both -F.
40. The conjugate of any one of claims 1-37, wherein R**and R* together form an oxo.

41. The conjugate of any one of claims 1-40, wherein each R*" is independently halogen, -
CN, -NO3, -OH, -NH3, Ci.¢ alkyl, Ci¢ alkoxy, Ci.¢ alkylamino, Cz.¢ alkenyl, C2.¢ alkynyl, Cs.12
carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl,
wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or

heteroaryl is optionally substituted with one or more R".
42. The conjugate of any one of claims 1-41, wherein a’ s 0.

43. The conjugate of any one of claims 1-42, wherein R? is hydrogen or C . alkyl.

44, The conjugate of any one of claims 1-43, wherein each R®” is independently _g_, 0X0,
halogen, -CN, -NO2, -OH, -NH», Cis alkyl, Ci.6 alkoxy, Cis alkylamino, Cz¢ alkenyl, Cas
alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10 aryl, or 5- to 10-membered
heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl,

aryl, or heteroaryl is optionally substituted with one or more R".

*

45. The conjugate of any one of claims 1-44, wherein each R®" is independently —E— , 0XO0,
halogen, -CN, -NOa, -OH, -NHa», Cis alkyl, Ci.¢ alkoxy, Ci.¢ alkylamino, Ca.¢ alkenyl, Ca.6
alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10 aryl, 5- to 10-membered
heteroaryl, -SR®, -S(=O)R? -S(=0)R? -S(=0)0R®, -S(=0):NR‘RY, -NR°S(=0):R?, -
NRS(=O)R?, -NRS(=0);0R", -NR°S(=0):NRR?, -NR’C(=O)NR‘R?, -NR'C(=O)R’, -
NRC(=0)OR", -OS(=0):R?, -0OS(=0)0R", -OS(=0):NR°R?, -OC(=0)R?, -OC(=0)OR”", -
OC(=0)NR°RY, -C(=O)R?, -C(=0)OR®, or -C(=O)NR°RY, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more R".

46. The conjugate of any one of claims 1-45, wherein b’ is O or 1.
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47. The conjugate of any one of claims 1-46, wherein each R“ is independently oxo,
halogen, -CN, -NOa, -OH, -NHa», Cis alkyl, Ci.¢ alkoxy, Ci.¢ alkylamino, Ca.¢ alkenyl, Caz6
alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10 aryl, or 5- to 10-membered
heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl,

aryl, or heteroaryl is optionally substituted with one or more R".

48. The conjugate of any one of claims 1-47, wherein ¢’ is 0.
49. The conjugate of any one of claims 1-48, wherein W is
o}
Q)LNHZ

R" 0 R (W-D.

50. The conjugate of claim 49, wherein R® and R” are independently Cg aryl or 5- to 6-
membered heteroaryl, wherein the aryl or heteroaryl is optionally substituted with one or more

RS or R, respectively.

51. The conjugate of claim 50, wherein each R® and each R are independently halogen, -
CN, -NOo, -OH, -NHa, Cisalkyl, Ci¢ alkoxy, Cis alkylamino, Ca.¢ alkenyl, Ca alkynyl, Cs.12
carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, or -
S(=0):2R?, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl,

aryl, or heteroaryl is optionally substituted with one or more R".

52. The conjugate of claim 50, wherein each R® and each R7* are independently halogen, -
CN, -NOg, -OH, -NH3, Ci¢alkyl, Ci.¢ alkoxy, Ci¢ alkylamino, Cz.¢ alkenyl, C26 alkynyl, Ce-10
aryl, 5- to 10-membered heteroaryl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, -SR,
-S(=0)R?, -S(=0)2R? -S(=0)0RP®, -S(=0):NR°RY, -NRS(=0),R?, -NR‘S(=O)R?, -
NRS(=0);0R", -NR°S(=0)2NRR?, -NR’C(=O)NRR?, -NR"C(=O)R?, -NR"C(=0)OR®, -
OS(=0)R?, -0S(=0),0R", -OS(=0):NRR¢Y, -OC(=0)R?, -OC(=0)OR®, -OC(=0)NRRY, -
C(=0)R?, -C(=0)OR", or -C(=0)NR‘RY, wherein the alkyl, alkoxy, alkylamino, alkenyl,
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alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more
R"

53. The conjugate of any one of claims 1-48, wherein W is

(e}

Q)J\NHZ
5

s F|{ RM

|

R* © .
S

54.  The conjugate of claim 53, wherein R'? is -(Ci alkylene)-(Ce-10 aryl) or -(Ci

(W-4).

alkylene)-(5- to 10-membered heteroaryl), wherein the alkylene is optionally substituted with

one or more RY, and the aryl or heteroaryl is optionally substituted with one or more R'?,

55. The conjugate of claim 54, wherein each R'* is independently oxo, halogen, -CN, -
NOs, -OH, -NH;, Cis alkyl, Ci6 alkoxy, Ci alkylamino, Cas alkenyl, Cz alkynyl, Cz.12
carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, or -
S(=0):R?, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl,

aryl, or heteroaryl is optionally substituted with one or more R".

56. The conjugate of claim 54, wherein each R'* is independently oxo, halogen, -CN, -
NOs», -OH, -NH2, Cys alkyl, Ci6 alkoxy, Ci¢ alkylamino, Caz¢ alkenyl, Ca¢ alkynyl, Ce.10 aryl,
5- to 10-membered heteroaryl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, -SR®, -
S(=0)R%, -S(=0)2R?, -S(=0)20R", -S(=0%NRRY, -NR°S(=0):R? -NR°S(=O)R? -
NR®S(=0)20R", -NRS(=0):NR‘R?, -NR’C(=O)NRR?, -NR"C(=0)R?, -NR’C(=0)OR", -
OS(=0):R?, -OS(=0)20R", -0S(=0):NRR?, -OC(=O)R?, -OC(=0)OR", -OC(=O)NRR", -
C(=0)R? -C(=0)OR®, or -C(=O)NR‘RY, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more

R"

57. The conjugate of any one of claims 53-56, wherein R’ is hydrogen, Ci.6 alkyl, Cs
carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0)R?, -S(=0),0R®, -S(=0):NR°RY, -
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C(=0)R?, -C(=0)OR®, or -C(=O)NRRY, wherein the alkyl, alkenyl, alkynyl, carbocyclyl,

heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R".
58. The conjugate of claim 57, wherein R is hydrogen.

59. The conjugate of any one of claims 1-48, wherein W is

A

Q” TNH,

f‘N O\R9

RORE R (Wwoo)

60. The conjugate of any one of claims 1-48, wherein W is

X

Q” “NH,

?“’Iq O\R‘.;;;.
ROR® R® - (W.7),

61. The conjugate of claim 60, wherein R3* and R® are independently hydrogen, halogen, -
CN, -NOa2, -OH, -NH2, Ci.¢ alkyl, Ci alkoxy, Ci. alkylamino, Cs, carbocyclyl, or 3- to 6-
membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, carbocyclyl, or heterocyclyl is

optionally substituted with one or more R".
62. The conjugate of claim 61, wherein R and R are both hydrogen.

63. The conjugate of any one of claims 60-62, wherein R° is Cgaryl or 5- to 6-membered

heteroaryl, wherein the aryl or heteroaryl is optionally substituted with one or more R*?,

64. The conjugate of claim 63, wherein each R* is independently halogen, -CN, -NO», -
OH, -NHz, Cis alkyl, Cis alkoxy, Ci¢ alkylamino, Ca.¢ alkenyl, Ca2.¢ alkynyl, Cz.12 carbocyclyl,
3- to 12-membered heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, or -S(=0)2R?,
wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more R";
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65. The conjugate of claim 63, wherein each R is independently halogen, -CN, -NO, -
OH, -NHz, Ci.¢alkyl, Ci¢ alkoxy, Ci.6 alkylamino, C2¢ alkenyl, C2.6 alkynyl, Cs.12 carbocyclyl,
3- to 12-membered heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, -SR", -S(=O)R?, -
S(=0)R?, -S(=0),0R®, -S(=0):NRR?, -NR°S(=0),R?, -NRS(=0)R?, -NR°S(=0),0R", -
NRS(=0)NRRY, -NRPC(=O)NRR?, -NRPC(=O)R? -NR°C(=O)ORP, -OS(=O)R? -
OS(=0)0R", -OS(=0):NRR?, -OC(=0)R?, -OC(=0)OR’, -OC(=0)NRR?, -C(=O)R?, -
C(=0)OR®, or -C(=O)NR‘RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,

carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R".

66. The conjugate of any one of claims 48-65, wherein R* is hydrogen, Ci.¢ alkyl, Cs
carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0):R?, -S(=0),0R®, -S(=0).NR°RY, -
C(=0)R? -C(=0)OR®, or -C(=0)NRRY, wherein the alkyl, alkenyl, alkynyl, carbocyclyl,

heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R".

67. The conjugate of claim 66, wherein R* is hydrogen.

68. The conjugate of any one of claims 48-67, wherein Q is absent.
69. The conjugate of any one of claims 48-68, wherein s is 1.
70. A conjugate selected from compounds described in Table 2 and pharmaceutically

acceptable salts thereof.

71. A pharmaceutical composition comprising the conjugate of any one of claims 1-70, and

a pharmaceutically acceptable excipient.

72. A method of degrading STAT3 protein in a patient or biological sample comprising

contacting said patient or biological sample with a conjugate of any one of claims 1-70.

73. Use of a conjugate of any one of claims 1-70 in the manufacture of a medicament for

degrading STAT3 protein in a patient or biological sample.
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74. A conjugate of any one of claims 1-70 for use in degrading STAT3 protein in a patient

or biological sample.

75. A method of treating a STAT3-mediated disease or disorder comprising administering

to a patient in need thereof a conjugate of any one of claims 1-70.

76. Use of a conjugate of any one of claims 1-70 in the manufacture of a medicament for

treating a STAT3-mediated disease or disorder.

77. A conjugate of any one of claims 1-70 for use in treating a STAT3-mediated disease or
disorder.
78. The method, use, or conjugate for use of any one of claims 75-77, wherein the

STAT3-mediated disorder is cancer, an autoimmune disease, an inflammatory disorder, a
neurodegenerative disease, a viral disease, a hereditary disorder, a hormone-related disease, a
metabolic disorder, a condition associated with organ transplantation, an immunodeficiency
disorder, a destructive bone disorder, a proliferative disorder, an infectious disease, a
condition associated with cell death, thrombin-induced platelet aggregation, liver disease, a

pathologic immune condition involving T cell activation, a cardiovascular disorder, or a CNS

disorder.
79. A compound of Formula I:
E (R%
SR " ]
( E N A Rv4 (R )d
C2~C1
/Qy ° &N R
(RO)¢ RY? @,

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein:

Ring A is 5- to 7-membered heterocycle;

each R* is independently oxo, halogen, -CN, -NO», -OH, -NH>, Ci. alkyl, Ci.¢ alkoxy, Ci.6
alkylamino, Ca.¢ alkenyl, Ca.6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Cs-10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more RY;
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a is an integer selected from O to 10, as valency permits;

Ring C is C¢ aryl or 5- to 6-membered heteroaryl;

C! and C? are independently C or N;

each RC is independently hydrogen, halogen, -CN, -NO3, -OH, -NHb», Cy.¢ alkyl, Ci-¢ alkoxy,
Cis alkylamino, Cs.s alkenyl, Cx¢ alkynyl, Cs.i2 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=0)R?, -S(=0)R?, -
S(=0)0R" -S(=0):NR°RY, -NR°S(=0):R? -NR°S(=0)R?, -NR°S(=0),0OR", -
NRCS(=0):NRRY, -NR°C(=O)NR°RY, -NR’C(=O)R?, -NR’C(=O)OR®, -OS(=0).R?, -
OS(=0)20R", -OS(=0):NR°R?, -OC(=0)R?, -OC(=0)OR®, -OC(=0)NR‘R", -C(=O)R?, -
C(=0)OR®, or -C(=0)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

¢ is an integer selected from O to 5, as valency permits;

Ring D is Ce aryl or 5- to 6-membered heteroaryl;

each RP is independently halogen, -CN, -NO2, -OH, -NHz, Ci alkyl, Ci¢ alkoxy, Cis
alkylamino, Ca.s alkenyl, C26 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=0)R?, -S(=0)R?, -S(=0)20R", -
S(=0):NR°RY, -NR°S(=0):R? -NR°S(=0)R?, -NR°S(=0)OR", -NR°S(=0),NRR?, -
NRPC(=0)NRRY, -NR°C(=0)R? -NR°C(=0)OR’, -OS(=0);R?, -OS(=0)0R’, -
0S(=0):NR°R¢, -OC(=0)R?, -OC(=0)OR?, -OC(=0)NR°R¢, -C(=0)R?, -C(=0)OR®, or -
C(=O)NRRY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

d is an integer selected from O to 4;

Ring E is Cs.12 carbocycle or 5- to 12-membered heterocycle, wherein the carbocycle or
heterocycle is optionally substituted with one or more R¥;

E'is C(R*' ), NR""", O, or S;

each RF' is independently halogen, -CN, -NO,, -OH, -NHa, Ci alkyl, Ci. alkoxy, Cis
alkylamino, Cs.¢ carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy,
alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

R is an amino-protecting group, hydrogen, Ci.6 alkyl, Cs carbocyclyl, 3- to 6-membered
heterocyclyl, -S(=0)R?, -S(=0)0R®, -S(=0),NR°RY, -C(=O)R? -C(=O)OR®, or -
C(=0)NR°RY; wherein the alkyl, carbocyclyl, or heterocyclyl is optionally substituted with
one or more RY;

each RY is independently oxo, hydrogen, halogen, -CN, -NO, -OH, -NHa, Ci alkyl, Ci6

alkoxy, Ci alkylamino, Cz alkenyl, Ca alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
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heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more RY; or

two geminal R, together with the carbon atom to which they are bonded, form Cs.¢ carbocycle
or 3- to 6-membered heterocycle, wherein the carbocycle or heterocycle is optionally
substituted with one or more RY;

e is an integer selected from O to 6;

RY? is hydrogen, Ci. alkyl, Cs. carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0)2R?, -
S(=0)0R®, -S(=0),NR°RY, -C(=0)R?, -C(=0)OR®, or -C(=0)NRRY; wherein the alkyl,
carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

RY* is hydrogen, Ci alkyl, or Ci-s heteroalkyl, wherein the alkyl or heteroalkyl is optionally
substituted with one or more RY; and

RV is hydrogen, halogen, -CN, -NO», -OH, -NH>, Ci.¢ alkyl, Ci.6 alkoxy, Ci.¢ alkylamino, Ca-
¢ alkenyl, Ca.¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10 aryl, 5- to
10-membered heteroaryl, -C(=0)OR®, or -C(=O)NRRY, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more RY,

wherein:

each R" is independently oxo, halogen, -N3, -CN, -NO2, -OH, -NH>, Ci¢ alkyl, Ci.¢ alkoxy, Ci.
s alkylamino, Ca.¢ alkenyl, Ca26 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0):R?, -S(=0).0R®, -
S(=0):NR°RY, -NR°S(=0):R? -NR°S(=0)R?, -NR°S(=0):0R’, -NR°S(=0),NRR¢, -
NR’C(=0)NRR?, -NR°C(=O)R?, -NR°C(=0)OR®, -OS(=0)R? -OS(=0):0R®, -
OS(=0):NRR?, -OC(=0)R?, -OC(=0)OR", -OC(=0)NRR¢, -C(=O)R?, -C(=0)OR?", or -
C(=O)NR°RY; wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more substituents
selected from oxo, halogen, -CN, -NO2, -OH, -NHa, Ci.¢alkyl, Cis alkoxy, Ci.salkylamino,
Casalkenyl, Ca6 alkynyl, Cs6 carbocyclyl, and 3- to 6-membered heterocyclyl; or

two R, together with the one or more intervening atoms, form Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, Cs.10aryl, or 5- to 10-membered heteroaryl;

each R?* is independently Ci alkyl, Ca alkenyl, Ca.s alkynyl, Cs.12 carbocyclyl, 3- to 12-

membered heterocyclyl, Ce.10aryl, or 5- to 10-membered heteroaryl;
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each R is independently hydrogen, Ci.¢ alkyl, Ca alkenyl, Ca alkynyl, Cs.12 carbocyclyl, 3-
to 12-membered heterocyclyl, Cs.10 aryl, or 5- to 10-membered heteroaryl; and

each R® and RY is independently hydrogen, Ci alkyl, Ca.s alkenyl, Ca. alkynyl, Cs.i2
carbocyclyl, 3- to 12-membered heterocyclyl, Cs.10 aryl, or 5- to 10-membered heteroaryl;
or

RC and RY, together with the nitrogen atom to which they are attached, form 3- to 12-membered
heterocyclyl,

wherein each occurrence of R?, R, R, and R¢ is independently and optionally substituted with
one or more R*; and

each R? is independently oxo, halogen, -CN, -NO>, -OH, -NH2, Ci alkyl, Ci. alkoxy, Ci.s
alkylamino, Cz6 alkenyl, Ca.¢ alkynyl, Cs¢ carbocyclyl, or 3- to 6-membered heterocyclyl.

80. A conjugate of Formula I:

(RE)e (RA)a
E’I
( 2E N A Rv4 (RD)d
C~
O kv
(RO)¢ R @,

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein:

Ring A is 5- to 7-membered heterocycle;

each R* is independently oxo, halogen, -CN, -NO», -OH, -NH>, Ci. alkyl, Ci.¢ alkoxy, Ci.6
alkylamino, Ca.6 alkenyl, C2.¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Cs-10aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more RY;

a is an integer selected from O to 10, as valency permits;

Ring C is C¢ aryl or 5- to 6-membered heteroaryl;

C' and C? are independently C or N;

*

each RE is independently _g_*, hydrogen, halogen, -CN, -NOz, -OH, -NHa, Cis alkyl, Ci.6

alkoxy, Ci alkylamino, Cz alkenyl, Ca. alkynyl, Cs.12 carbocyclyl, 3- to 12-membered

heterocyclyl, Ce.10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=O)R?, -

S(=0)»0R®, -S(=0):NRRY, -NR°S(=0)R?, -NR°S(=O0)R?, -NR°S(=0),0R®, -

NR¢S(=0)2NRR?, -NR°C(=O)NRR?, -NR’C(=O)R?, -NR"C(=0)OR", -OS(=0):R", -

OS(=0)0R", -0S(=0)2NRR?, -OC(=0)R?, -OC(=0)OR", -OC(=0)NRR¢, -C(=0)R?,
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C(=0)OR®, or -C(=0)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";
¢ is an integer selected from O to 5, as valency permits;

Ring D is Ce aryl or 5- to 6-membered heteroaryl;

each RP is independently _;:*, halogen, -CN, -NO3, -OH, -NH3, Ci alkyl, Ci.¢ alkoxy, Ci.6
alkylamino, Ca.¢ alkenyl, C26 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0):R?, -S(=0).0R®, -
S(=0):NR°RY, -NR°S(=0)2R?, -NR°S(=0)R?, -NR°S(=0);0R", -NR°S(=0);NRR?, -
NR’C(=0)NRR?, -NR°C(=O)R?, -NR°C(=0)OR®, -OS(=0)R? -OS(=0):0R’, -
OS(=0):NRR?, -OC(=0)R?, -OC(=0)OR", -OC(=0)NRR¢, -C(=O)R?, -C(=0)OR?", or -
C(=O)NR°RY, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R";

d is an integer selected from O to 4;

Ring E is Cs.12 carbocycle or 5- to 12-membered heterocycle, wherein the carbocycle or
heterocycle is optionally substituted with one or more RE;

E'is C(R® )2, NRF!", O, or S;

each RE' is independently halogen, -CN, -NO,, -OH, -NHa, Ci alkyl, Ci. alkoxy, Cis
alkylamino, Cs.¢ carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy,
alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

R is an amino-protecting group, hydrogen, Ci.6 alkyl, Css carbocyclyl, 3- to 6-membered
heterocyclyl, -S(=0)%R?, -S(=0);0R®, -S(=0);NRRY, -C(=O)R? -C(=O)OR®, or -
C(=0)NR°RY; wherein the alkyl, carbocyclyl, or heterocyclyl is optionally substituted with

one or more RY;

each R¥ is independently _§:* , oxo, hydrogen, halogen, -CN, -NO», -OH, -NH2, Ci.¢ alkyl, Ci-
¢ alkoxy, Ci¢ alkylamino, Cz alkenyl, Ca. alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R"; or

two geminal R, together with the carbon atom to which they are bonded, form Cs.¢ carbocycle
or 3- to 6-membered heterocycle, wherein the carbocycle or heterocycle is optionally
substituted with one or more RY;

e is an integer selected from O to 6;

336



WO 2024/263673 PCT/US2024/034664

RY? is hydrogen, Ci.¢ alkyl, Cs. carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0)2R?, -
S(=0):0R?, -S(=0):NR°RY, -C(=0)R?, -C(=0)OR®, or -C(=0)NR°RY; wherein the alkyl,

carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

*k

RY is _E_ , hydrogen, Ci. alkyl, Cig heteroalkyl, wherein the alkyl, Ci¢ alkylene, or
heteroalkyl is optionally substituted with one or more R";

RV is hydrogen, halogen, -CN, -NO3, -OH, -NH3, Ci¢ alkyl, Ci.¢ alkoxy, Ci.¢ alkylamino, Cs.
¢ alkenyl, Ca.¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce.10 aryl, 5- to
10-membered heteroaryl, -C(=0)OR?, or -C(=O)NR°RY, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally

substituted with one or more RY,

ke

wherein one of R¥4, RE, RP, RC s _é_ , wherein _E' denotes attachment to -L-T,
L is a linker; and

T is a ligand for a protein,

wherein:

each R" is independently oxo, halogen, -N3, -CN, -NO», -OH, -NH>, Ci.s alkyl, Ci.¢ alkoxy, Ci.
s alkylamino, Ca.¢ alkenyl, Ca¢ alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl,
Ce-10 aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0):R?, -S(=0):0R®, -
S(=0),NR°RY, -NRS(=0):R?, -NR°S(=O)R?, -NRS(=0),0R", -NR°S(=0),NR°RY, -
NR"C(=O)NRR?, -NR’C(=O)R?, -NR°C(=O)OR®, -OS(=0)R? -OS(=0):0R’, -
OS(=0)NRR’, -OC(=0)R?, -OC(=0)OR", -OC(=0)NRR?, -C(=O)R*, -C(=0)OR?", or -
C(=O)NR°RY; wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more substituents
selected from oxo, halogen, -CN, -NO2, -OH, -NHa, Ci.salkyl, Ci¢ alkoxy, Ci.salkylamino,
Casalkenyl, Casalkynyl, Cs¢carbocyclyl, and 3- to 6-membered heterocyclyl;

each R? is independently Ci¢ alkyl, Ca.6 alkenyl, Cz alkynyl, Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, Ce.10aryl, or 5- to 10-membered heteroaryl;

each R is independently hydrogen, Ci.¢ alkyl, Ca.6 alkenyl, Ca alkynyl, Cs.12 carbocyclyl, 3-
to 12-membered heterocyclyl, Cs.10 aryl, or 5- to 10-membered heteroaryl; and

cach R® and RY is independently hydrogen, Cis alkyl, Cz alkenyl, Cas alkynyl, Cs.i2
carbocyclyl, 3- to 12-membered heterocyclyl, Cs.10aryl, or 5- to 10-membered heteroaryl;

or
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R° and RY, together with the nitrogen atom to which they are attached, form 3- to 12-membered

heterocyclyl,

wherein each occurrence of R?, R, R¢, and R¢ is independently and optionally substituted with

one or more R*; and

each R? is independently oxo, halogen, -CN, -NO>, -OH, -NH2, Ci alkyl, Ci. alkoxy, Ci.s

alkylamino, Cz¢ alkenyl, Ca.¢ alkynyl, Cs carbocyclyl, or 3- to 6-membered heterocyclyl.

81. The compound or conjugate of claim 79 or 80, wherein Ring C is 5- to 6-membered

heteroaryl comprising at least one nitrogen atom.

82. The compound or conjugate of claim §1, wherein Ring C is oxazole, isoxazole, or
triazole.

83. The compound or conjugate of claim 82, wherein Ring C is 1,2,3-triazole.

84. The compound or conjugate of claim 79, wherein the compound is a compound of

Formula I-0, 1I-0°, I-1, or I-2

RE) (R
<RD)d
5
RV3 (I-0),
(RMa
(RD)d
V5
RV3 1-0°),
R, _Ra
(RD)d
RC lll RV5
RV3 d-1), or
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I1-2).
85. The compound or conjugate of any one of claims 79-84, wherein Ring E is 5- to 8-
membered heterocycle or Cs.g carbocycle.
86. The compound or conjugate of claim 84, wherein the compound is a compound of
Formula I-1-i or I-2-i
R%)
(RE) ( a
E1
%(’LW A
Rcf/\ RV5
RV3 (I-14) or
RE)
(RD)d
S V5
N T2+,
wherein:
mislor2;andnisO, 1, or 2.
87. The compound or conjugate of any one of claims 79-86, wherein each RE is

independently oxo, hydrogen, halogen, -CN, -NO2, -OH, -NHa, Ci alkyl, Ci.¢ alkoxy, Ci6
alkylamino, Cs.¢ carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy,

alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more R*".

88. The compound or conjugate of claim 85, wherein the compound is a compound of

Formula I-1-ii or I-2-ii
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(RE)e-z (R)a

m E1
;E%( (R%
N/ N RV5
$N

(I-1-ii) or

<R%e2(R)a

R A RD)

m

RV3 (1-2-ii),

wherein:

RY is independently hydrogen, Ci alkyl, or Ci alkoxy, wherein at least one R¥ is not
hydrogen, or

two RY, together with the carbon atom to which they are bonded, form Cs.s carbocycle or 3- to
6-membered heterocycle, wherein the carbocycle or heterocycle is optionally substituted
with one or more R"; and

e is an integer selected from 2 to 6.

89. The compound or conjugate of any one of claims 84-87, wherein E! is C(REY),,
NRE!”, or O, wherein RE"" is hydrogen or Ci.¢ alkyl, and RE!” is amino-protecting group,

hydrogen, Ci¢ alkyl, or -C(=O)R*.

90. The compound or conjugate of any one of claims 79-89, wherein each R is
independently hydrogen, halogen, -CN, -NO3, -OH, -NH,, Ci.¢ alkyl, Ci.s alkoxy, Ci.s
alkylamino, Cs.¢ carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy,

alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more R".
91. The compound or conjugate of claim 90, wherein each R® is independently hydrogen,
Ci6 alkyl, Cs.6 carbocyclyl, or -C(=O)R?, wherein the alkyl and carbocyclyl is optionally

substituted with one or more R".

92. The compound or conjugate of any one of claims 79-91, wherein ¢ is O or 1.
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93.

94.

-OH.

95.

96.

97.

98.

99.

RYa
A
.N
The compound or conjugate of any one of claims 79-92, wherein s
(RM),
\
[

N
}LJ‘TN

The compound or conjugate of claim 93, wherein a is 1 or 2, and at least one of R* is

(RM,

>

The compound or conjugate of claim 93, wherein s

OH OH

o,
}{-’“\“

The compound or conjugate of any one of claims 79-95, wherein Ring D is phenyl.

(A
NN
ST

(o)

(RP)q

? V5
The compound or conjugate of claim 96, wherein @R is

(RP)q

The compound or conjugate of any one of claims 79-97, wherein d is O or 1.

The compound or conjugate of any one of claims 79-98, wherein RV is hydrogen.
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100.  The compound or conjugate of any one of claims 79-99, wherein R"* is hydrogen or

Ci-salkyl optionally substituted with one or more R".

101.  The compound or conjugate of any one of claims 79-99, wherein R"* is hydrogen, -

CH2C(=0)R?, -CH2C(=0)ORY, or -CH2NG;.

102.  The compound or conjugate of any one of claims 79-101, wherein RY* is halogen or 5-

to 6-membered heteroaryl optionally substituted with one or more R".

103. The compound or conjugate of claim 102, wherein RY’ is thiazolyl optionally

substituted with methyl.

104. A compound selected from compounds described in Table 1 and pharmaceutically

acceptable salts thereof.

105. A pharmaceutical composition comprising the compound of any one of claims 79-104,

and a pharmaceutically acceptable excipient.

106. A method of binding VHL E3 ubiquitin ligase protein complex in a subject or biological
sample comprising administering the compound of any one of claims 79-104 to the subject or

contacting the biological sample with the compound of any one of claims 79-104.

107.  Use of the compound of any one of claims 79-104 in the manufacture of a medicament

for binding VHL E3 ubiquitin ligase protein complex in a subject or biological sample.

108. A compound of any one of claims 79-104 for use in binding VHL E3 ubiquitin ligase

protein complex in a subject or biological sample.

109. A method of treating or preventing a disease or disorder a subject in need thereof,

comprising administering to the subject a conjugate of any one of claims 79-103.

110.  Use of a conjugate of any one of claims 79-103 in the manufacture of a medicament for

treating or preventing a disease or disorder in a subject in need thereof.
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111. A conjugate of any one of claims 79-103 for use in treating or preventing a disease or

disorder in a subject in need thereof.

112.  The method, use, or compound for use of any one of claims 109-111, wherein the
disease or disorder is an estrogen receptor-mediated disease or disorder, a STAT3-mediated
disease or disorder, a SMARCA2/4-mediated disease or disorder, a CBP/p300-mediated
disease or disorder, an androgen receptor-mediated disease or disorder, or a BRD9-mediated

disease or disorder.
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