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CEREBLON LIGANDS AND USES THEREOF

RELATED APPLICATIONS
[0001] This application claims the benefit of and priority to U.S. Provisional Application No.
63/412,164, filed September 30, 2022; U.S. Provisional Application No. 63/388,300, filed July 12,
2022; U.S. Provisional Application No. 63/408,744, filed September 21, 2022; U.S. Provisional
Application No. 63/427.277, filed November 22, 2022; U.S. Provisional Application No.
63/460,734, filed April 20, 2023; U.S. Provisional Application No. 63/388,302, filed July 12,
2022; U.S. Provisional Application No. 63/408,758, filed September 21, 2022; U.S. Provisional
Application No. 63/388,297, filed July 12, 2022; U.S. Provisional Application No. 63/408,601,
filed September 21, 2022; U.S. Provisional Application No. 63/388,299, filed July 12, 2022; and
U.S. Provisional Application No. 63/408,633, filed September 21, 2022; the contents of each of

which are incorporated herein by reference in their entireties.

BACKGROUND

[0002] Cereblon (CRBN), a component of the DDBI-CUL4a-Rocl ubiquitin ligase complex, is a
molecular target of immunomodulatory agents such as thalidomide, lenalidomide, and
pomalidomide. Inhibition of CRBN ubiquitination by these agents may allow CRBN to
accumulate, leading to the increased cullin-4 RING E3 ligase-mediated degradation of target
proteins.

[0003] The discovery process of CRBN type E3 ligase ligand is related to the study of
thalidomide's mechanism of action. In 2010, while studying the toxicity of thalidomide, scientists
discovered that cereblon is a binding protein of thalidomide (Science 2010, 327, 1345). Cerebellar
protein is part of the E3 ubiquitin ligase protein complex, which acts as a substrate receptor to
select ubiquitinated proteins. The study shows that thalidomide-cerebellar protein binding in vivo
may be the cause of thalidomide teratogenicity. Subsequent studies found that the compound and
related structures can be used as anti-inflammatory agents, anti-angiogenic agents and anti-cancer
agents. Lenalidomide and pomalidomide obtained by further modification of the structure of
thalidomide have greatly improved their safety and significantly reduced their teratogenic effects.
Lenalidomide has been approved by the FDA in 2006 for marketing. Two groundbreaking papers

published in Science in 2014 pointed out that lenalidomide works by degrading two special B cell
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transcription factors, Tkaros family zinc finger structural proteins 1 and 3 (IKZF1 and IKZF3). The
structurc of thalidomide may be combined with the E3 ubiquitin ligase protcin complex of the
cerebellar protein to further play a role in degrading the target protein (Science, 2014, 343, 301;
Science, 2014, 343, 305).

[0004] On this basis, CRBN ligands are widely used in protein degradation, and a series of
PROTAC molecules based on CRBN ligands have been developed. Due to the influence of CRBN
ligand itself on the target point, it may additionally degrade zinc finger domain proteins. Therefore,
the design and synthesis of new and highly selective CRBN ligands is also particularly important
in the synthesis of PROTAC molecules.

SUMMARY

[0005] In certain aspects, the present disclosure provides compounds or conjugates of Formula II:

[ BY;&CZ%
-C1 R

s (D),
and pharmaceutically acceptable salts, solvates, or stereoisomers thereof, wherein each of the
variables in Formula II is described, embodied, and exemplified herein.

[0006] In certain aspects, the present disclosure provides compounds or conjugates of Formula I

U Ré
and pharmaceutically acceptable salts, solvates, or stereoisomers thereof, wherein each of the
variables in Formula I'is described, embodied, and exemplified herein.
[0007] In certain aspects, the present disclosure provides pharmaceutical compositions comprising
a compound disclosed herein, and a pharmaceutically acceplable excipient.
[0008] In certain aspects, provided herein are methods of binding cereblon 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.
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[0009] In certain aspects, provided herein are uses of a compound described herein in the
manufacturc of a medicament for binding cercblon E3 ubiquitin ligase protcin complex in a subject
or biological sample.

[0010] In certain aspects, provided herein are compounds described herein for use in binding
cereblon E3 ubiquitin ligase protein complex in a subject or biological sample.

[0011] In certain aspects, provided herein are 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.

[0012] In certain aspects, provided herein are uses of a compound described herein in the
manufacture of a medicament for degrading a protein in a subject or biological sample.

[0013] In certain aspects, provided herein are compounds described herein for use in degrading a
protein in a subject or biological sample.

[0014] In certain aspects, provided herein are methods of reducing 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.

[0015] In certain aspects, provided herein are uses of a compound described herein in the
manufacture of a medicament for reducing a protein in a subject or biological sample.

[0016] In certain aspects, provided herein are compounds described herein for use in reducing a
protein in a subject or biological sample.

[0017] 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 described
herein.

[0018] In certain aspects, provided herein are uses of a compound described herein in the
manufacture of a medicament for treating or preventing a disease or disorder in a subject in need
thereof.

[0019] In certain aspects, provided herein are compounds described herein for use in treating or

preventing a disease or disorder in a subject in need thereof.

DETAILED DESCRIPTION

[0020] The present disclosure relates to compounds that potentially show cereblon-binding

activity, and compounds that bifunctional degraders comprising such compound, as well as
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pharmaceutical compositions thereof. 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.

Compounds of the Application
Cereblon Ligands
[0021] In certain aspects, the present disclosure provides compounds of Formula II:

0O O
NH

B4'Bw
II?’\BQ'-B1PC1/C2D1 I?qu:O
B RT Y
(RO)g (),

and pharmaccutically acceptable salts, solvates, or stercoisomers thercof, wherein:

B?is N or CR®*

B?is N or CR®?;

B*is N or CRP*:

B’ is N or CR™;

one of RP? and R®3, R®3 and R, and R®* and R, together with the carbon atoms to which they
are bonded, form Ring A, wherein Ring A is optionally substituted 7- (o 16-membered (used
carbocycle or optionally substituted 7- to 16-membered fused heterocycle;

the remaining two of R®2, RB3 RB* and R®°, when applicable, are independently hydrogen,
halogen, -CN, -NO,, -OH, -NHa, Cis alkyl, Ci alkoxy, Ci alkylamino, Ca.6 alkenyl, Ca6
alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Cei0 aryl, 5- to 10-membered
heteroaryl, -SR®, -S(=0)R? -S(=0):R? -S(=0)0R®, -S(=0),NR°R¢, -NRS(=0):R?, -
NR‘S(=0)R?, -NR°S(=0)20R’, -NRS(=0):NRR?, -NR'C(=0)NRR’, -NR"C(=O)R?, -
NRPC(=0)OR?, -0S(=0)2R?, -08(=0),0R, -0S(=0)NRRY, -OC(=0)R?, -OC(=0)OR", -
OC(=0)NR°RY, -C(=O)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"; or

--- denotes an optional covalent bond between B'and C;
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i) when the bond between B! and Clis present:
ris1;
B'is C;
C'is -C(RY,- or -C(=0)-;
each R®! is independently hydrogen, halogen, -CN, -NO,, -OH, -NHa, Cy.¢ alkyl, Ci alkoxy,
C16 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 C3.¢ carbocycle or 3-
to 6-membered heterocycle, wherein the carbocycle or heterocycle is optionally substituted
with one or more R"; and
C?isN;
ii) when the bond between B! and C! is absent:
risOor 1;
B'is Nor CR®,
RB! is hydrogen, halogen, -CN, -NO», -OH, -NHa, C1 alkyl, C1 alkoxy, C - alkylamino, C»-
¢ alkenyl, Ca6 alkynyl, C3.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ces 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";
C'is absent; or
C! is hydrogen, Ci. alkyl, C36 carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0):R?, -
S(=0)20R", -S(=0)2NRRY, -C(=0)R?, -C(=0)OR®, or -C(=0)NRR?, wherein the alkyl,
carbocyclyl, or heterocyclyl is optionally substituted with one or more R
C?isNorO;
wherein i) when C? is N, then C' is hydrogen, Ci. alkyl, Cs.¢ carbocyclyl, 3- to 6-membered
heterocyclyl, -S(=0):R?, -S(=0)0RP, -S(=0),NR‘R¢, -C(=O0)R% -C(=0)OR®, or -
C{=O)NRRY, wherein the alkyl, carbocyclyl, or heterocyclyl is optionally substituted with
one or more RY; and ii) when C?is O, then C' is absent;
RP!'is hydrogen, deuterium, or Cy.6 alkyl optionally substituted with one or more RY;

q is an integer from 0 (o 2,
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cach RP is independently oxo, halogen, -CN, -NO», -OH, -NHa, Ci6 alkyl, Ci alkoxy, Cis
alkylamino, C2.¢ alkenyl, Ca.6 alkynyl, C3.12 carbocyclyl, 3- to 12-membered heterocyclyl, Co.
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; and

d is an integer selected from 0 to 5,

wherein:

each R" is independently oxo, halogen, -CN, -NOa, -OH, -NHa, Ci6 alkyl, Ci¢ alkoxy, Ci6
alkylamino, Cz¢ alkenyl, Ca alkynyl, Ceio aryl, 5- to 10-membered heteroaryl, Cs.i2
carbocyclyl, 3- to 12-membered heterocyclyl, -SR®, -S(=0)R?, -S(=0)2R¢, -S(=0),0R?, -
S(=0):NRR?, -NR°S(=0):R?, -NR‘S(=0)R?, -NRS(=0),0R®, -NR°S(=0):NR‘R¢,
NRPC(=0)NRRY, -NR’C(=O)R?, -NR°C(=0)OR®, -OS(=0):R? -0S(=0),0R",
0S(=0):NRR?, -OC(=O)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 substituents selected
from oxo, halogen, -CN. -NOz, -OH, -NH», Ci6 alkyl, Ci¢ alkoxy, Ci alkylamino, Ca6
alkenyl, Ca¢ alkynyl, Cs¢carbocyclyl, and 3- to 6-membered heterocyclyl;

each R*is independently Cy.¢alkyl, Ca2 alkenyl, Ca¢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.s alkynyl, Cs.1> carbocyclyl, 3- to
12-membered heterocyclyl, Cs-10aryl, or 5- to 10-membered heteroaryl; and

each R® and R%is independently hydrogen, Ci ¢alkyl, Ca ¢ alkenyl, Ca ¢ alkynyl, C3 12 carbocyelyl,
3- to 12-membered heterocyclyl, Cs-1paryl, 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

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

[0022] In certain embodiments, the compound is not a compound selected from
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° o] 0
HT:P\N N 0 0 0/\(\:/(
0] and 0 :

[0023] In certain embodiments, the compound is not a compound selected from

° 0
S, 0
HN 0O O o)
(o]
g NC>=O 0 N

[0024] In ccrtain cmbodiments, the bond between B! and Clis present.

[0025] In certain embodiments, the compound of Formula II is a compound of Formula II-1

0O O
5
B4,B\ NH
"B |CN D _—o0
B\Bz/ RO\ g
(R

Jdo ),
[0026] In certain embodiments, when the bond between B! and C'is present, then B! is C.
[0027] In certain embodiments, when the bond between B! and C'is present, thenris O or 1.
[0028] In certain embodiments, when the bond between B! and C'is present, then C' is -C(R®"),-
, -C(=0)-, (C=0)-N(R")-*, or -N=C(R“")-*,
[0029] In certain embodiments, when the bond between B! and C'is present, then C%is N.
[0030] In certain embodiments, R°! is H or Cy.¢ alkyl optionally substituted with one or more R",
and * denotes attachment to Ring B.
[0031] In certain embodiments, cach R is independently hydrogen, halogen (e.g., -F, -Cl, -Br, or
-I), -CN, -NOa, -OH, -NH>, Ci alkyl (e.g., methyl (Cy), ethyl (C2), n-propyl (C3), i-propyl (C3),
n-butyl (Cs), i-butyl (C4), s-butyl (C4), t-butyl (C4), pentyl (Cs), or hexyl (Cg)), Ci¢ alkoxy (e.g.,
methoxy (Ci), ethoxy (Caz), propoxy (Cs), i-propoxy (Cs), n-butoxy (Ca), i-butoxy (Cs), s-butoxy
(Cy), 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-z-butylamino, dipentylamino, dihexylamino, methylethylamino, methyl-n-

propylamino, methyl-i-propylamino, methyl-n-butylamino, methyl-i-butylamino, methyl-s-
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butylamino, methyl-z-butylamino, methylpentylamino, methylhexylamino, ethyl-n-propylamino,
cthyl-i-propylamino, cthyl-n-butylamino, cthyl-s-butylamino, cthyl-i-butylamino, cthyl-#-
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, t-butylhexylamino, or
pentylhexylamino), Cs.¢carbocyclyl (e.g., cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs),
cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs), 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".

[0032] In certain embodiments, two R¢!, together with the carbon atom to which they are attached,
form Cs.¢ carbocyclyl (e.g., cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Ca), cyclobutenyl
(C4), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (C), 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 carbocyclyl or heterocyclyl is
optionally substituted with one or more R".

[0033] In certain embodiments, the bond between B! and C'is absent.

[0034] In certain embodiments, the compound of Formula IT is a compound of Formula 11-2

n B
2' C1R
R LI | 53
[0035] In certain embodiments, when the bond between B' and C' is present, then ris 0 or 1.
[0036] In certain embodiments, when the bond between B! and C'is absent, then B! is N or CR5!.
[0037] In certain embodiments, R®! is hydrogen, halogen (e.g., -F, -Cl, -Br, or -I), -CN, -NO, -
OH, -NHa, Ci6 alkyl (e.g., methyl (C1), ethyl (Ca), n-propyl (C3), i-propyl (Cs), n-butyl (Cs), i-
butyl (Cs), s-butyl (Cs), t-butyl (C4), pentyl (Cs), or hexyl (Cs)), Ci6 alkoxy (e.g., methoxy (Cy),
ethoxy (Cz), propoxy (Cs), i-propoxy (Cs), n-butoxy (Ca), i-butoxy (Cs), s-butoxy (Cs), -butoxy
(C4), pentoxy (Cs), or hexoxy (Ce)), Ci-6 alkylamino (e.g., dimethylamino, diethylamino, di-n-

propylamino, di-i-propylamino, di-n-butylamino, di-i-butylamino, di-s-butylamino, di-z-

8
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butylamino, dipentylamino, dihexylamino, methylethylamino, methyl-r-propylamino, methyl-i-
propylamino, mecthyl-n-butylamino, mecthyl-i-butylamino, mcthyl-s-butylamino, mcthyl-z-
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-f-butylamino, propylpentylylamino, propylhexylamino, n-butylpentylamino,
i-butylpentylamino,  s-butylpentylamino,  f-butylpentylamino,  n-butylhexylamino,  i-
butylhexylamino, s-butylhexylamino, -butylhexylamino, or pentylhexylamino), Ca¢alkenyl (e.g.,
ethenyl (C2), 1-propenyl (C3), 2-propenyl (Cs), 1-butenyl (Cs), 2-butenyl (Cs), butadienyl (C4),
pentenyl (Cs), pentadienyl (Cs), or hexenyl (Cs)), Ca¢ alkynyl (e.g., ethynyl (Cz), 1-propynyl (Cs),
2-propynyl (C3), 1-butynyl (C4), 2-butynyl (C4), pentynyl (Cs). or hexynyl (Ce)), Cs-12 carbocyclyl
(e.g., cyclopropyl (C3), cyclopropenyl (C3), cyclobutyl (Cz), cyclobutenyl (Ca4), 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 (C1p), cyclodecenyl (C1o), octahydro-1H-indenyl (Cy), decahydronaphthalenyl (Cio), or
spiro[4.5]decanyl (Cip)), 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), Ce10aryl (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".

[0038] In certain embodiments, R®! is hydrogen, halogen, -CN, -NO», -OH, -NH», C; g alkyl, Ci 6
alkoxy, Ci¢ alkylamino, Ca¢ alkenyl, Cag 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".

[0039] In certain embodiments, R®! is hydrogen, halogen, -CN, -NO», -OH, -NH», C1s alkyl, Ci
alkoxy, Ci¢ alkylamino, C26 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".
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[0040] Tn certain embodiments, RB! is hydrogen, halogen, -CN, -NO», -OH, -NH», Cisalkyl, Ci
alkoxy, Ci6 alkylamino, C3.6 carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl,
alkoxy, alkylamino, carbocyclyl, or heterocyclyl is optionally substituted with one or more R".
[0041] In certain embodiments, R®! is hydrogen or halogen.

[0042] In certain embodiments, when the bond between B! and C!is absent, then C' is absent.
[0043] In certain embodiments, when the bond between B! and C' is absent, then C' is hydrogen,
Crealkyl (e.g., methyl (C1), ethyl (Cz2), n-propyl (Ca), i-propyl (Cs), n-butyl (Cs), i-butyl (Cs), s-
butyl (Cs), r-butyl (Cs), pentyl (Cs), or hexyl (Ce)), C3.6 carbocyclyl (e.g., cyclopropyl (Cs),
cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Cs4), cyclopentyl (Cs), cyclopentenyl (Cs),
cyclohexyl (Ce), cyclohexenyl (Cs), or cyclohexadienyl (Ce)), 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°R?, -C(=0)R?, -C(=0)OR, or -C(=0)NRRY, wherein the
alkyl, carbocyclyl, or heterocyclyl is optionally substituted with one or more R".

[0044] In certain embodiments, when the bond between B! and C' is absent, then C?is N or O. In
certain embodiments, when the bond between B! and C!is absent, then C2 is N. In certain
embodiments, when the bond between B! and C!is absent, then C2 is O.

[0045] In certain embodiments, when the bond between B! and C' is absent, and C? is N. then C'
is hydrogen, Ci¢alkyl, Cscarbocyclyl, 3- to 6-membered heterocyclyl, -S(=0)2R?, -S(=0).0R",
-S(=0):NRRY, -C(=0O)R?, -C(=0)OR®, or -C(=O)NRRY, wherein the alkyl, carbocyclyl, or
heterocyclyl is optionally substituted with one or more R".

[0046] In certain embodiments, when the bond between B! and C'is absent, and C? is O, then C'
is absent.

[0047] In certain embodiments, B* is N or CR®?. In certain embodiments, B® is N. In certain
embodiments, B* is CR®,

[0048] In certain embodiments, B® is N or CR™’. In certain embodiments, B is N. In certain
embodiments, B? is CRP?,

[0049] In certain embodiments, B* is N or CR®*. In certain embodiments, B is N. In certain
embodiments, B* is CR®*,

[0050] In certain embodiments, B is N or CR®. In certain embodiments, B is N. In certain

embodiments, B® is CR™.
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[0051] Tn certain embodiments, one of B2, B3, B4, and B” is N. In certain embodiments, two of B2,
B’, BY, and B arc N.

[0052] In certain embodiments, one of R®? and R®*, R®? and R®*, and R®* and R®, together with
the carbon atoms to which they are bonded, form Ring A, wherein Ring A is optionally substituted
7- to 16-membered fused heterocycle.

[0053] In certain embodiments, R®' and R®?, together with the carbon atoms to which they are
bonded, form Ring A.

[0054] In certain embodiments, R®> and R®3, together with the carbon atoms to which they are
bonded, form Ring A.

[0055] In certain embodiments, R®3 and R®*, together with the carbon atoms to which they are
bonded, form Ring A.

[0056] In certain embodiments, the remaining two of R®? RB3, R®* and R®’, when applicable, are
independently hydrogen, halogen (e.g., -F, -Cl, -Br, or -I), -CN, -NO3, -OH, -NH;, Ci alkyl (e.g.,
methyl (Cy), ethyl (C2), n-propyl (C3), i-propyl (Cs), n-butyl (Cs), i-butyl (Cs), s-butyl (Cs), -butyl
(C4), pentyl (Cs), or hexyl (Cs)). Ci alkoxy (e.g., methoxy (C1), ethoxy (C2), propoxy (C3), i-
propoxy (Cs), n-butoxy (Cas), i-butoxy (Cs), s-butoxy (C4), t-butoxy (Cs), 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-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, t-butylpentylamino, n-butylhexylamino, i-butylhexylamino, s-
butylhexylamino, t-butylhexylamino, or pentylhexylamino), Ca alkenyl (e.g., ethenyl (Cz), 1-
propenyl (Cs3), 2-propenyl (Cs), 1-butenyl (C4), 2-butenyl (Cs), butadienyl (Cs), pentenyl (Cs),
pentadienyl (Cs), or hexenyl (Ce)), Ca.6 alkynyl (e.g., ethynyl (C2), 1-propynyl (C3), 2-propynyl
(C5), 1-butynyl (Ca), 2-butynyl (Cs), pentynyl (Cs), or hexynyl (Cs)), Cs.12 carbocyclyl (e.g.,
cyclopropyl (C3), cyclopropenyl (Cs3), cyclobutyl (Cs4), cyclobutenyl (Cs), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Ce), cyclohexadienyl (Cs), cycloheptyl (C),

11



WO 2024/015340 PCT/US2023/027344

cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Csg), cyclooctenyl
(Cs), bicyclo[2.2.1]heptany] (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Cy), cyclononenyl (Co),
cyclodecyl (C1o), cyclodecenyl (Cio), octahydro-1H-indenyl (Cy), decahydronaphthalenyl (Co), or
spiro[4.5]decanyl (Cig)), 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), Ce10aryl (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), -SRY, -S(=0)R%, -S(=0)2R?, -
S(=0)20R", -S(=0)NR°R?, -NR°S(=0)2R?, -NRS(=0)R?, -NRS(=0)20R", -NRS(=0),NRRY, -
NR"C(=0)NRR?, -NR"C(=0)R?, -NR’C(=0)OR", -OS(=0):R?, -0S(=0)20R", -OS(=0):NRR",
-OC(=0)R% -OC(=0)0OR", -OC(=0)NRCRY, -C(=0)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".

[0057] In certain embodiments, the remaining two of RB?, R, RB*, and R®’, when applicable, are
independently hydrogen, halogen, -CN, -NOz, -OH, -NH:, Cy-¢ alkyl, Ci-c alkoxy, Ci.¢ alkylamino,
Cag alkenyl, Ca6 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".

[0058] In certain embodiments, the remaining two of RP% R®3, RP* and R, when applicable, are
independently hydrogen, halogen, -CN, -NO2, -OH, -NH:, Cy¢ alkyl, Ci.¢alkoxy, Ci alkylamino,
Ca6 alkenyl, Cas 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".

[0059] In certain embodiments, the remaining two of R®?, R¥3, R®* and R%, when applicable, are
independently hydrogen, halogen, -CN, -NOa, -OH, -NHz, Ci¢alkyl, Cr.¢alkoxy, Ci¢alkylamino,
Ca¢ alkenyl, Ca6 alkynyl, Css 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".

[0060] In certain embodiments, the remaining two of RB?, R, R®*, and R®’, when applicable, are
independently hydrogen, halogen, -CN, -NOa, -OH, -NH», C¢alkyl, Ci.¢alkoxy, Cialkylamino,
Cs6 carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino,

carbocyclyl, or heterocyclyl is optionally substituted with one or more R".
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[0061] Tn certain embodiments, each of the remaining two of RB% RB3, RB4 and R, when
applicable, is hydrogen. In certain cmbodiments, cach of the remaining two of RB2, R®?, RP4, and
R®, when applicable, is hydrogen.

[0062] In certain embodiments, each of R%* and R is hydrogen. In certain embodiments, each of
RB2 and R® is hydrogen.

[0063] In certain embodiments, Ring A is optionally substituted with one or more substituents
selected from oxo, halogen, -CN, -NO», -OH, -NH:, Ci alkyl, Ci alkoxy, Ci alkylamino, C2
alkenyl, Ca6 alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce10 aryl, 5- to 10-
membered heteroaryl, -SR®, -S(=0)R?, -S(=0)2R?, -S(=0)20R?, -S(=0)2NRR?, -NR¢S(=0):R?, -
NR®S(=O)R?, -NR°S(=0),0R®, -NR‘S(=0);NR‘RY, -NR’C(=O)NR‘R?, -NR'C(=0O)R%,
NRPC(=0)OR?, -0S(=0)2R? -0S(=0)0RP, -0S(=0),NR‘RY, -OC(=0)R? -OC(=0)OR®, -
OC(=0)NRRY, -C(=0)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 substituents selected from oxo, halogen, -CN, -NO», -OH, -NH>, Ci.s alkyl, Ci¢alkoxy, Ci.¢
alkylamino, Ca.¢ alkenyl, C2.6 alkynyl, Cs.¢carbocyclyl, and 3- to 6-membered heterocyclyl.
[0064] In certain embodiments, Ring A is optionally substituted with one or more R", RA, RA,
RA! or RAZ

[0065] In certain embodiments, R" is R*. In certain embodiments, R" is R**. In certain
embodiments, R" is RAL. In certain embodiments, R" is R4,

[0066] In certain embodiments, R? is RA!. In certain embodiments, R* is R,

[0067] In certain embodiments,

Ring A is

wherein:
Ring A™ and Ring A" are independently Cas carbocycle or 4- to 8-membered heterocycle;
wherein at least one of Ring A™ and Ring A" is 4- to 8-membered heterocycle;

A? and A* are independently C, CRA¥, or N;
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R™ is hydrogen, halogen, -CN, -NOa, -OH, -NHa, Ci.6 alkyl, Ci.6 alkoxy, Ci6 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 R";

each R” is independently oxo, halogen, -CN, -NO2, -OH, -NHz, Ci alkyl, Ci alkoxy, Ci.6
alkylamino, Cz.¢ alkenyl, Ca- alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce.
1o aryl, 5- to 10-membered heteroaryl, -SR®, -S(=O)R?, -S(=0):R%, -S(=0).0R’, -
S(=0)2NRRY, -NRS(=0):R?, -NR°S(=0)R?, -NRS(=0),0R’, -NR°S(=0):NR°RY,
NR"C(=0)NRR?, -NR"C(=O)R*, -NR"C(=0)OR’, -OS(=0):R%, -OS(=0).0R".
0S(=0);NR°RY, -OC(=0)R?, -OC(=0)OR", -OC(=0)NRRY, -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 RY; and
ais an integer selected from 0 to 8, as valency permits,
wherein each R* may independently be present on either Ring A™ or Ring A",
[0068] In certain embodiments, Ring A™ and Ring A are independently Casg carbocycle (e.g.,
cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs),
cyclohexenyl (Cs), cyclohexadienyl (C), cycloheptyl (C7), cycloheptenyl (C7), cycloheptadienyl
(C7), cycloheptatrienyl (C7), cyclooctyl (Cs), or cyclooctenyl (Cs)) or 4- to §-membered
heterocycle (e.g., heterocycle comprising one or two 4- to 8-membered rings and 1-3 heteroatoms
selected from N, O, and S).
[0069] In certain embodiments, Ring Al is 5- to 8-membered heterocycle comprising at least two
nitrogen atoms.
[0070] In certain embodiments, Ring A''!is 5- to 8-membered heterocycle comprising two nitrogen
atoms.
[0071] In certain embodiments, Ring A™ is 5- to 8-membered heterocycle comprising one nitrogen
atom and one oxygen atom.
[0072] In certain embodiments, Ring A" is 5- to 8-membered heterocycle comprising at least two
nitrogen atoms.
[0073] In certain embodiments, Ring A" is 5- to 8-membered heterocycle comprising two

nitrogen atoms.
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[0074] Tn certain embodiments, Ring A" is 5- to 8-membered heterocycle comprising one nitrogen
atom and onc oxygen atom.

[0075] In certain embodiments, A® and A* are independently C, CR™, or N.

[0076] In certain embodiments, one of A% and A*is CR™*, and the other one of A® and A*is N.
[0077] In certain embodiments, each R is independently hydrogen, halogen, -CN, -NO3, -OH, -
NHa, Ci alkyl (e.g., methyl (Cy), ethyl (C2), n-propyl (Cs), i-propyl (C3), n-butyl (Cs), i-butyl
(C4), s-butyl (Cy), t-butyl (C4), pentyl (Cs), or hexyl (Ce)), C1-s alkoxy (e.g., methoxy (C1), ethoxy
(Ca), propoxy (Cs), i-propoxy (Cs3), n-butoxy (Cs), i-butoxy (Cs), s-butoxy (Cu), r-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-t-
butylamino, dipentylamino, dihexylamino, methylethylamino, methyl-n-propylamino, methyl-i-
propylamino, methyl-n-butylamino, methyl-i-butylamino, methyl-s-butylamino, methyl-t-
butylamino, methylpentylamino, methylhexylamino, ethyl-n-propylamino, ethyl-i-propylamino,
ethyl-n-butylamino, ethyl-s-butylamino, ethyl-i-butylamino, ethyl-z-butylamino,
cthylpentylamino, ethylhexylamino, propyl-n-butylamino, propyl-i-butylamino, propyl-s-
butylamino, propyl-t-butylamino, propylpentylylamino, propylhexylamino, n-butylpentylamino,
i-butylpentylamino,  s-butylpentylamino,  f-butylpentylamino,  n-butylhexylamino, -
butylhexylamino, s-butylhexylamino, #-butylhexylamino, or pentylhexylamino), C2.¢alkenyl (e.g.,
ethenyl (C2), 1-propenyl (Cs), 2-propenyl (C3), 1-butenyl (Cs), 2-butenyl (Cs), butadienyl (Ca),
pentenyl (Cs), pentadienyl (Cs), or hexenyl (Cs)), Ca¢ alkynyl (e.g., ethynyl (C2), 1-propynyl (C3),
2-propynyl (C3), 1-butynyl (C4), 2-butynyl (C4), pentynyl (Cs), or hexynyl (Cs)), Cs-12 carbocyclyl
(e.g., cyclopropyl (Cs3), cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (C4), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Cg), cyclohexenyl (Cs), cyclohexadienyl (Cs), cycloheptyl (C7),
cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Cs), cyclooctenyl
(Cg), bicyclo[2.2.1]heptanyl (Cy). bicyclo[2.2.2]octanyl (Cs), cyclononyl (Cg), cyclononenyl (Co),
cyclodecyl (C1o), cyclodecenyl (Cio), 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 8-membered rings and 1-5 heteroatoms selected from N, O, and S), Ce.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 {rom N, O, and S), wherein the alkyl, alkoxy,
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alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
with onc or morc R".

[0078] In certain embodiments, each R** is independently hydrogen, halogen, -CN, -NO», -OH, -
NHa, Ci¢ alkyl, C16alkoxy, C1¢ alkylamino, Ca6 alkenyl, C2¢ alkynyl, Cs carbocyclyl, 3- to 6-
membered heterocyclyl, Co 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".

[0079] In certain embodiments, each R* is independently hydrogen, halogen, -CN, -NO», -OH, -
NHa, Ci¢ alkyl, Ci6alkoxy, Ci6alkylamino, 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".

[0080] In certain embodiments, each RA* is independently hydrogen, halogen, -CN, -NO», -OH, -
NHz, Cir6 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".

[0081] In certain embodiments, each RA* is hydrogen.

[0082] In certain embodiments,

Ring A is
$A2 $A2
O 4 Ox 0¥ N ¢ Os N ¥
jo ive BF6 B e
N~ ¢ N~ & NI N~ ¢
Ny Ny N N
TN -\ AN N
R T(RY,  RYMOTRM,  RMOTRM: o RYOTRY,
wherein:

RA! is hydrogen, Cis alkyl, Cas alkenyl, Cag alkynyl, Cs.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Ce-10 aryl, 5- to 10-membered heteroaryl, -(Ci-¢ alkylene)-(Cs.12 carbocyclyl), -
(Cisalkylene)-(3- to 12-membered heterocyclyl), -(Ci-¢ alkylene)-(Ce.10 aryl), -(Ci-¢ alkylene)-
(5- to 10-membered heteroaryl), -S(=0):R?, -S(=0)0RP, -S(=0):NR‘RY, -C(=O)R?, -
C(=0)OR®, or -C(=O)NRR?, wherein the alkyl, alkylene, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R"; or

RA!is an amino-protecting group; and
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RA2 is hydrogen, Ci6 alkyl, Cag alkenyl, Cas alkynyl, Ca.i2 carbocyclyl, 3- to 12-membered
heterocyclyl, Ceio aryl, 5- to 10-membered heteroaryl, -S(=0).R? -S(=0),OR, -
S(=0)2NR°RY, -C(=0)R?, -C(=0)OR®, or -C(=O)NRRY, wherein the alkyl, alkylene, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more
RY; or

R*?is an amino-protecting group.

[0083] In certain embodiments, the compound is a compound of Formula II-1-a-i, II-1-a-ii, II-1-

a-iii, or II-1-a-iv

(T-1-a-ii),

RA
(II-1-a-iii), or 0 (II-1-a-iv),
or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.
[0084] In certain embodiments, the compound is a compound of Formula II-2-a-i, II-2-a-ii, 1I-2-

a-iii, or I1-2-a-iv:
0 0
B,Bwr NH | N
| B |, HN 3)2:0 J\(
F q
(\ RD)
RA! A
R%a (II-Z-a-i) " (T1-2-a-ii),

(6]
5 5
B4‘Bwf NH B4'B\\/(/gr NH
| B | HN—4 D_)}=0 | B g INA D =0
’/\N ~B o | a (\N Z RO\

R0 N G
/N\\)\/N\RAz R RAT \’\(@r RA2

(I1-2-a-iii), or 0 (II-2-a-iv),

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.
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[0085] In certain embodiments, the compound is a compound of Formula I1-1-a-v, TI-1-a-vi, II-

1-a-vii, or II-1-a-viii:

O O
5 0 0
0 B\ NH o) 0} B5\ NH
JORTOE A
2/ C1 RD1 | a - 1' D1 q
_N d R)q
RA! \/\(RA) R’“’N\’\RA i
a (II-1-a-v), (R%a (II-1-a-vi),
RA2
| 5 O Q RA2 & o
N._-B NH |
R Os N BS\ NH
BN 3324:0 IB N—{ D_)y=0
N B2 C'R (LD) \ Bz/ ¢ RD! I q
D
RA1/N\’\ A d o A1’N\’\JA e see
Ra (II-1-a-vii), or R R (II-1-a-viii),

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.
[0086] In certain embodiments, the compound is a compound of Formula II-2-a-v, 1I-2-a-vi, II-

2-a-vii, or II-2-a-viii

0 o
s 0 0
0 Bwr NH Os_ O Bwr NH
NT B RPT M| N g R T
(R®)q (R°)q

N\
RAT \/\(RA) R“/N\/\JA -
a (T1-2-a-v), (R%a (T1-2-a-vi),
R . 009 ”
" B%rﬂ!(f N Ox N B2 ) S
IB . WA D =0 \jﬂl&r !
N BZ‘,B RD1 | q | B : B1 HN ?P2q=0
N Bz' RD1 |
/N\/\J (R)q N RO)q
Al
. (R (II-2-a-vii), B ®% (I1-2-a-viii),

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.

[0087] In certain embodiments, RA! is hydrogen, Ci.¢ alkyl (e.g., methyl (Cy), ethyl (Cs), n-propyl
(C3), i-propyl (Cs), n-butyl (Cy), i-butyl (Cs), s-butyl (Cs), -butyl (Cs), pentyl (Cs), or hexyl (Ce)),
Ca6 alkenyl (e.g., ethenyl (Ca), 1-propenyl (Cs), 2-propenyl (Cs3), 1-butenyl (Cs), 2-butenyl (Cs),
butadienyl (Ca4), pentenyl (Cs), pentadienyl (Cs), or hexenyl (Ce)), C26 alkynyl (e.g., ethynyl (C2),
1-propynyl (C3), 2-propynyl (Cs), 1-butynyl (C4), 2-butynyl (C4), pentynyl (Cs), or hexynyl (Ce)),
Cs12 carbocyclyl (e.g., cyclopropyl (C3), cyclopropenyl (C3), cyclobutyl (Cy), cyclobutenyl (Ca),
cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Cs), cyclohexadienyl (Cs),
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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 (C1o)), 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), -
(Ci-6 alkylene)-(Cs.12 carbocyclyl), -(Ci alkylene)-(3- to 12-membered heterocyclyl), -(Ci-6
alkylene)-(Ce.10 aryl), -(C1.6 alkylene)-(5- to 10-membered heteroaryl), -S(=0)2R?, -S(=0),0R?, -
S(=0):NRRY, -C(=0)R?, -C(=0)OR®, or -C(=0)NRR?, wherein the alkyl, alkylene, alkenyl,
alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more
R"

[0088] In certain embodiments, RA! is hydrogen, Ci alkyl, Cs.6 carbocyclyl, 3- to 6-membered
heterocyclyl, Ce aryl, 5- to 6-membered heteroaryl, -(Ci-s alkylene)-(Cs. carbocyclyl), -(Ci.6
alkylene)-(3- to 6-membered heterocyclyl), -(Ci-6 alkylene)-(Ce aryl), -(Ci-6 alkylene)-(5- to 6-
membered heteroaryl), -S(=0)2R?, -S(=0)0RP, -S(=0);NRRY, -C(=0)R?, -C(=0)OR", or -
C(=O)NR‘RY, wherein the alkyl, alkylene, carbocyclyl, heterocyclyl, aryl, or heteroaryl is
optionally substituted with one or more R".

[0089] In certain embodiments, RA! is hydrogen, Ci alkyl, C3 carbocyclyl, 3- to 6-membered
heterocyclyl, Cs aryl, 5- to 6-membered heteroaryl, -(Ci-s alkylene)-(Cs carbocyclyl), -(Ci
alkylene)-(3- to 6-membered heterocyclyl), -(Ci alkylene)-(Cs aryl), -(Ci alkylene)-(5- to 6-
membered heteroaryl), -C(=0)R?, -C(=0)OR, or -C(=O)NR°R?, wherein the alkyl, alkylene,
carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R".
[0090] In certain embodiments, R*! is hydrogen, Ci. alkyl, -(C 1 alkylene)-(C3.6 carbocyclyl), -
(Ci6 alkylene)-(3- to 6-membered heterocyclyl), -(Ci-¢ alkylene)-(Cs aryl), -(C1.6 alkylene)-(5- to
6-membered heteroaryl), -C(=0)R?, or -C(=O)ORP, wherein the alkyl, alkylene, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R".

[0091] In certain embodiments, RA! is an amino-protecting group.

[0092] In certain embodiments, RA% is hydrogen, C16alkyl (e.g., methyl (C1), ethyl (C2), n-propyl
(C3), i-propyl (C3), n-butyl (Cs), i-butyl (C4), s-butyl (C4), -butyl (C4), pentyl (Cs), or hexyl (Ce)),
Ca¢alkenyl (e.g., ethenyl (C2), 1-propenyl (C3), 2-propenyl (C3), 1-butenyl (Cs), 2-butenyl (C4),
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butadienyl (Ca), pentenyl (Cs), pentadienyl (Cs), or hexenyl (Ce)), Ca6 alkynyl (e.g., ethynyl (C2),
1-propynyl (C3), 2-propynyl (C3), 1-butynyl (Cs), 2-butynyl (C4), pentynyl (Cs), or hexynyl (C)),
C3.12 carbocyclyl (e.g., cyclopropyl (C3), cyclopropenyl (C3), cyclobutyl (C4), cyclobutenyl (Ca),
cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Cs), cyclohexadienyl (Cs),
cycloheptyl (C7), cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl
(Cg), cyclooctenyl (Cg), 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 (Ci), 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 [rom 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), -
S(=0)2R?, -S(=0),0R®, -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".

[0093] In certain embodiments, RA? is hydrogen, Ci¢ alkyl, C2¢ alkenyl, Cas alkynyl, Css
carbocyclyl, 3- to 6-membered heterocyclyl, Ce aryl, 5- to 6-membered heteroaryl, -S(=0)2R?, -
S(=0)20R", -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".

[0094] In certain embodiments, RA% is hydrogen, Cis alkyl, Cas alkenyl, Cas alkynyl, Css
carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0)2R?, -$(=0),0R?, -S(=0),NR°RY, -C(=O)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".

[0095] In certain embodiments, RA% is hydrogen, Ci alkyl, C3. carbocyclyl, 3- to 6-membered
heterocyclyl, -S(=0)2R?, -S(=0)20R", -S(=0)2NRRY, -C(=0)R?, -C(=0)OR", or -C(=0)NRR,
wherein the alkyl, carbocyclyl, or heterocyclyl is optionally substituted with one or more R".
[0096] In certain embodiments, R*? is hydrogen or Cy.6 alkyl.

[0097] In certain embodiments, R*% is an amino-protecting group.

[0098] In certain embodiments, each R* is independently oxo, halogen (e.g., -F, -Cl, -Br, or -I), -
CN, -NO», -OH, -NHa, C1¢alkyl (e.g., methyl (Ci), ethyl (C2), n-propyl (Cs), i-propyl (C3), n-butyl
(Cy), i-butyl (Ca), s-butyl (C4), t-butyl (C4), pentyl (Cs), or hexyl (C¢)), C1.6 alkoxy (e.g., methoxy
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(C1), ethoxy (C2), propoxy (Cz), i-propoxy (C3), n-butoxy (Cas), i-butoxy (Ca), s-butoxy (Ca), t-
butoxy (C4), pentoxy (Cs), or hexoxy (Ce)), Ci6 alkylamino (e.g., dimethylamino, dicthylamino,
di-n-propylamino, di-i-propylamino, di-r-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-z-
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-t-butylamino, propylpentylylamino, propylhexylamino, n-butylpentylamino,
i-butylpentylamino,  s-butylpentylamino,  f-butylpentylamino,  n-butylhexylamino,  i-
butylhexylamino, s-butylhexylamino, #-butylhexylamino, or pentylhexylamino), Ca.¢alkenyl (e.g.,
ethenyl (C2), 1-propenyl (Cs), 2-propenyl (Cs3), 1-butenyl (Cs), 2-butenyl (Cs), butadienyl (Ca),
pentenyl (Cs), pentadienyl (Cs), or hexenyl (Cs)), C2c alkynyl (e.g., ethynyl (Cz), 1-propynyl (Cs),
2-propynyl (C3), 1-butynyl (C4), 2-butynyl (C4), pentynyl (Cs), or hexynyl (Cs)), C3-12 carbocyclyl
(e.g., cyclopropyl (C3), cyclopropenyl (C3), cyclobutyl (C:), cyclobutenyl (C4), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Co), cyclohexenyl (Ce), cyclohexadienyl (Ce), cycloheptyl (C7),
cycloheptenyl (C7), cycloheptadienyl (C7), cycloheptatrienyl (C7), cyclooctyl (Csg), cyclooctenyl
(Cs), bicyclo[2.2.1]heptanyl] (C7), bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co), cyclononenyl (Co),
cyclodecyl (Co), cyclodecenyl (Cio), octahydro-1H-indenyl (Cy), decahydronaphthalenyl (Cio), or
spiro[4.5]decanyl (C10)), 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 {rom N, O, and S), -SR®, -S(=0)R?, -S(=0)2R%, -
S(=0)20RP, -S(=0)NR°RY, -NRS(=0)2R?, -NR S(=0)R?, -NRS(=0)20R", -NR¢S(=0),NR°RY, -
NR"C(=0)NRRY, -NR"C(=0)R?, -NR’C(=0)OR", -OS(=0):R", -OS(=0)20R", -OS(=0):2NRR,
-OC(=0)R%, -OC(=0)ORP, -OC(=0)NRCRY, -C(=0)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".

[0099] In certain embodiments, each R* is independently oxo, halogen, -CN, -NOz, -OH, -NH>,
Cie alkyl, Ci alkoxy, Ci6 alkylamino, Ca¢ alkenyl, C26 alkynyl, Cs.12 carbocyclyl, 3- to 12-

membered heterocyclyl, Ce.10 aryl, or 5- to 10-membered heteroaryl, wherein the alkyl, alkoxy,
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alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted
with onc or morc R".

[0100] In certain embodiments, each R* is independently oxo, halogen, -CN, -NOz, -OH, -NHa,
Cie alkyl, Ci6 alkoxy, Ci6 alkylamino, Ca¢ alkenyl, Ca alkynyl, Cs¢ carbocyclyl, 3- to 6-
membered heterocyclyl, Co 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".

[0101] In certain embodiments, each R* is independently oxo, halogen, -CN, -NO», -OH, -NHa,
Cres alkyl, Ci6 alkoxy, Ci.6 alkylamino, Cas alkenyl, Co¢ alkynyl, Cz¢ 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".

[0102] In certain embodiments, each R* is independently oxo, halogen, -CN, -NO, -OH, -NHa,
Cre6 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".

[0103] 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, ais 8, as valency permits.
[0104] In certain embodiments, ais 0, 1, or 2.

[0105] In certain embodiments, RP! is hydrogen, deuterium, or Ci¢alkyl (e.g., methyl (C;), ethyl
(C2), n-propyl (C3), i-propyl (C3), n-butyl (C4), i-butyl (Cs4), s-butyl (Cs), t-butyl (C4), pentyl (Cs),
or hexyl (Ce)) optionally substituted with one or more R".

[0106] In certain embodiments, q is 0. In certain embodiments, q is 1. In certain embodiments, q
s 2.

[0107] In certain embodiments, each RP is independently halogen (e.g., -F, -Cl, -Br, or -I), -CN, -
NO», -OH, -NHa, Cy¢ alkyl (e.g., methyl (C1), ethyl (C2), n-propyl (C3), i-propyl (Cs), n-butyl (Cs),
i-butyl (Ca), s-butyl (Ca), t-butyl (Cas), pentyl (Cs), or hexyl (Cs)), Ci6 alkoxy (e.g., methoxy (C1).
ethoxy (Ca), propoxy (Cs), i-propoxy (Cs), n-butoxy (Ca), i-butoxy (Cs), 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-r-
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butylamino, dipentylamino, dihexylamino, methylethylamino, methyl-n-propylamino, methyl-i-
propylamino, mcthyl-n-butylamino, mecthyl-i-butylamino, mcthyl-s-butylamino, mecthyl-#-
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-f-butylamino, propylpentylylamino, propylhexylamino, n-butylpentylamino,
i-butylpentylamino,  s-butylpentylamino,  f-butylpentylamino,  n-butylhexylamino,  i-
butylhexylamino, s-butylhexylamino, -butylhexylamino, or pentylhexylamino), Ca¢alkenyl (e.g.,
ethenyl (C2), 1-propenyl (C3), 2-propenyl (Cs), 1-butenyl (Cs), 2-butenyl (Cs), butadienyl (C4),
pentenyl (Cs), pentadienyl (Cs), or hexenyl (Cs)), Ca¢ alkynyl (e.g., ethynyl (Cz), 1-propynyl (Cs),
2-propynyl (C3), 1-butynyl (C4), 2-butynyl (C4), pentynyl (Cs). or hexynyl (Ce)), Cs-12 carbocyclyl
(e.g., cyclopropyl (C3), cyclopropenyl (C3), cyclobutyl (Cz), cyclobutenyl (Ca4), 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 (C1p), cyclodecenyl (C1o), octahydro-1H-indenyl (Cy), decahydronaphthalenyl (Cio), or
spiro[4.5]decanyl (Cip)), 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), Ce10aryl (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".

[0108] In certain embodiments, each R is independently halogen, -CN, -NOa, -OH, -NH», Ci ¢
alkyl, Ci alkoxy, Ci alkylamino, C2 alkenyl, Ca6 alkynyl, Cs.6 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".

[0109] In certain embodiments, each R is independently halogen, -CN, -NO», -OH, -NH>, Ci.6
alkyl, Ci.¢alkoxy, Ci-s alkylamino, Ca¢alkenyl, Ca-¢alkynyl, Cscarbocyclyl, 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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[0110] In certain embodiments, each RP is independently halogen, -CN, -NOs, -OH, -NHa, Ci.6
alkyl, C1 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".

[0111] 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. In certain embodiments, d is
5.

[0112] In certain embodiments, each R* is independently Ci.¢ alkyl (e.g., methyl (Ci). ethyl (C2),
n-propyl (Cs), i-propyl (C3), n-butyl (Cs), i-butyl (C4), s-butyl (C4), t-butyl (Cs), pentyl (Cs), or
hexyl (C¢)), Co¢ alkenyl (e.g., ethenyl (Cz), 1-propenyl (Cs), 2-propenyl (Cs), 1-butenyl (Cs), 2-
butenyl (C4), butadienyl (Cs4), pentenyl (Cs), pentadienyl (Cs), or hexenyl (Cs), C26 alkynyl (e.g.,
ethynyl (C2), 1-propynyl (C3), 2-propynyl (C3), 1-butynyl (C4), 2-butynyl (Cs), pentynyl (Cs), or
hexynyl (Ce)), Cs.12 carbocyclyl (e.g., cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Ca),
cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs),
cyclohexadienyl (Cs), cycloheptyl (C7), cycloheptenyl (C7), cycloheptadienyl (Co),
cycloheptatrienyl (C7), cyclooctyl (Cs), cyclooctenyl (Cg), bicyclo[2.2.1]heptanyl (C7),
bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co), cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl
(C10), octahydro-1H-indenyl (Cy), decahydronaphthalenyl (C1o), or spiro[4.5]decanyl (C10)), 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".

[0113] In certain embodiments, each R* is independently Cy¢alkyl, Ca alkenyl, Ca.6 alkynyl, Cs.
¢ carbocyclyl, 3- to 6-membered heterocyclyl, Cgaryl, or 5- to 6-membered heteroaryl.

[0114] In certain embodiments, each R* is independently Ci¢ alkyl, Ca alkenyl, Ca.6 alkynyl, Cs.
¢ carbocyclyl, or 3- to 6-membered heterocyclyl.

[0115] In certain embodiments, each R* is independently Ci.¢ alkyl, Ca.s carbocyclyl, or 3- to 6-
membered heterocyclyl, wherein the alkyl, carbocyclyl, or heterocyclyl is optionally substituted

with one or more R",
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[0116] Tn certain embodiments, cach R is independently hydrogen, Cialkyl (e.g., methyl (Cy),
cthyl (C2), n-propyl (C3), i-propyl (C3), n-butyl (Ca), i-butyl (C4), s-butyl (C4), -butyl (C4), pentyl
(Cs), or hexyl (Cg)), Ca26 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), C26 alkynyl
(e.g., ethynyl (C2), 1-propynyl (C3), 2-propynyl (Cs), 1-butynyl (Cs), 2-butynyl (Cs), pentynyl (Cs),
or hexynyl (C¢)), Cs-12 carbocyclyl (e.g., cyclopropyl (C3), cyclopropenyl (C3), cyclobutyl (Cs),
cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Ce),
cyclohexadienyl (Ce), cycloheptyl (C7), cycloheptenyl (C7), cycloheptadienyl (C7),
cycloheptatrienyl (C7), cyclooctyl (Cs), cyclooctenyl (Csg). bicyclo[2.2.1]heptanyl (C7),
bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co), cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl
(C10), octahydro-1H-indenyl (Cy), decahydronaphthalenyl (C1o), or spiro[4.5]decanyl (C10)), 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".

[0117] In certain embodiments, each R® is independently hydrogen, Ci.¢ alkyl, Ca alkenyl, Ca6
alkynyl, Cs.¢ carbocyclyl, 3- to 6-membered heterocyclyl., Coaryl, or 5- to 6-membered heteroaryl.
[0118] In certain embodiments, each R® is independently hydrogen, Ci.¢ alkyl, Ca.¢ alkenyl, Ca.6
alkynyl, Cs.6 carbocyclyl, or 3- to 6-membered heterocyclyl.

[0119] In certain embodiments, each R is independently hydrogen, Cy-¢ alkyl, Cz.6carbocyclyl, or
3- to 6-membered heterocyclyl, or Ca.¢ alkynyl, wherein the alkyl, carbocyclyl, or heterocyclyl is
optionally substituted with one or more R".

[0120] In certain embodiments, each R® and each R? is independently hydrogen, Ci.¢ alkyl (e.g.,
methyl (C1), ethyl (C2), n-propyl (C3), i-propyl (C3). n-butyl (Cys), i-butyl (Cs), s-butyl (C4), #-butyl
(Cs), pentyl (Cs). or hexyl (Ce)), Ca6 alkenyl (e.g., ethenyl (C2), 1-propenyl (Cs), 2-propenyl (Cs),
1-butenyl (C4), 2-butenyl (C4), butadienyl (Cs), pentenyl (Cs), pentadienyl (Cs), or hexenyl (C),
Casalkynyl (e.g., ethynyl (C2), 1-propynyl (C3), 2-propynyl (C3), 1-butynyl (Cas), 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 (Ce),
cyclohexenyl (Cs), cyclohexadienyl (Ce), cycloheptyl (C7), cycloheptenyl (C7), cycloheptadienyl
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(C7), cycloheptatrienyl (C7), cyclooctyl (Cg), cyclooctenyl (Csg), bicyclo[2.2.1]heptanyl (C7),
bicyclo[2.2.2]octanyl (Cs), cyclononyl (Co), cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl
(C10), octahydro-1H-indenyl (Cy), decahydronaphthalenyl (C1o), or spiro[4.5]decanyl (C1o)), 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".

[0121] In certain embodiments, each R€ and each R? is independently hydrogen, Ci alkyl, Cs.6
carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl, carbocyclyl, or heterocyclylis
optionally substituted with one or more R".

[0122] 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".

[0123] In certain embodiments, R?, R, RS, and R%is independently and optionally substituted with
one or more R*.

[0124] In certain embodiments, R” is independently oxo, halogen, -CN, -NO3, -OH, -NH, Ci
alkyl, Ci¢alkoxy, Ci¢alkylamino, Caalkenyl, C2¢alkynyl, Cs.scarbocyclyl, or 3- to 6-membered
heterocyclyl.

[0125] In certain embodiments, each R" is independently oxo, halogen, -CN, -NO., -OH, -NHa,
Ciealkyl (e.g., methyl (C1), ethyl (Cz), n-propyl (C3), i-propyl (Cs), n-butyl (C4), i-butyl (Cy), s-
butyl (C4), t-butyl (Cs4), pentyl (Cs), or hexyl (Cs)), C1 ¢ alkoxy (e.g., methoxy (C), ethoxy (C2),
propoxy (Cs), i-propoxy (Cs), n-butoxy (Ca), i-butoxy (Cs), s-butoxy (Cs), -butoxy (Cs), pentoxy
(Cs), or hexoxy (C¢)), C1-6 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-r-butylamino, ethylpentylamino,

ethylhexylamino, propyl-n-butylamino, propyl-i-butylamino, propyl-s-butylamino, propyl-z-
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butylamino, propylpentylylamino, propylhexylamino, n-butylpentylamino, i-butylpentylamino, s-
butylpentylamino,  #-butylpentylamino,  n-butylhexylamino,  i-butylhexylamino,  s-
butylhexylamino, f-butylhexylamino, or pentylhexylamino), Ca¢ alkenyl (e.g., ethenyl (Cz), 1-
propenyl (C3), 2-propenyl (C3), 1-butenyl (C4), 2-butenyl (Cs4), butadienyl (C4), pentenyl (Cs),
pentadienyl (Cs), or hexenyl (Ce)), Ca.6 alkynyl (e.g., ethynyl (Cz), 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 (Cs4), cyclobutenyl (Ci), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (C), cyclohexenyl (Cs), cyclohexadienyl (Ce), cycloheptyl (Cr),
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 (Co), cyclodecenyl (Cio), octahydro-1H-indenyl (Co), decahydronaphthalenyl (Cio), or
spiro[4.5]decanyl (C10)), 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.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), -SR®, -S(=0)R?, -S(=0)2R?, -
S(=0)20R, -S(=0)2NRRY, -NR“S(=0)2R?, -NR°S(=0)R?, -NRS(=0)20R", -NR°S(=0)2NR°R’, -
NR'C(=0)NRR’, -NR"C(=0)R? -NR"C(=0)OR", -O8(=0):R", -08(=0)>0R", -OS(=0)-NR‘R",
-OC(=0)R%, -OC(=0)OR?, -OC(=0)NRRY, -C(=0)R?, -C(=0)ORP, or -C(=0)NRRY; 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>, Cysalkyl, Ci¢ alkoxy, Cisalkylamino, Ca¢alkenyl, Ca.6 alkynyl, Cs¢ carbocyclyl, and 3- to
6-membered heterocyclyl.

[0126] In certain embodiments, each R" is independently oxo, halogen, -CN, -NOa, -OH, -NHa,
Cre alkyl, Ci alkoxy, Ci alkylamino, Ca¢ alkenyl, C24 alkynyl, Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, Ce.19 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 substituents selected from oxo, halogen, -CN, -NOa, -OH, -NHa, Ci¢ alkyl, Ci
alkoxy, Cie alkylamino, Cae alkenyl, Cas alkynyl, Cis carbocyclyl, and 3- to 6-membered
heterocyclyl.

[0127] In certain embodiments, each R" is independently oxo, halogen, -CN, -NOz, -OH, -NH,
Cre alkyl, Ci6 alkoxy, Ci6 alkylamino, Cas alkenyl, Ca alkynyl, Cs¢ carbocyclyl, 3- to 6-
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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», Ci¢ alkyl, Ci
alkoxy, Ci¢ alkylamino, Ca¢ alkenyl, Ca2¢ alkynyl, Cs¢ carbocyclyl, and 3- to 6-membered
heterocyclyl.

[0128] In certain embodiments, each R" is independently oxo, halogen, -CN, -NO2, -OH, -NH,,
Ci6 alkyl, Ci6 alkoxy, Ci-6 alkylamino, Ca¢ alkenyl, Co¢ 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», Ci alkyl, Ci alkoxy, Ci¢ alkylamino, Ca alkenyl, C26 alkynyl, Css
carbocyclyl, and 3- to 6-membered heterocyclyl.

[0129] In certain embodiments, each R" is independently oxo, halogen, -CN, -NO2, -OH, -NHa,
Cre6 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 substituents selected from oxo, halogen, -CN, -NOa, -OH, -NHaz, Ci¢ alkyl, C16
alkoxy, Cie alkylamino, Ca¢ alkenyl, Ca alkynyl, Cs¢ carbocyclyl, and 3- to 6-membered
heterocyclyl.

[0130] In certain embodiments, two R, together with the carbon atom(s) to which they are
attached, form Csg carbocyclyl (e.g.. cyclopropyl (Cs), cyclopropenyl (C3), cyclobutyl (Ca),
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).

[0131] In certain embodiments, two geminal R", together with the carbon atom to which they are
attached, form Csg carbocyclyl (e.g.. cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Cs),
cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (C), 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).

[0132] In certain aspects, the present disclosure provides compounds of Formula I:
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0 0
R! er NH

| B JCNA D =0
re U R .

and pharmaceutically acceptable salts, solvates, or stereoisomers thereof,

wherein:

R! is hydrogen, halogen, -CN, -NO,, -OH, -NHa, C alkyl, Ci.¢ alkoxy. Ci.¢ alkylamino, Ca
alkenyl, C2 alkynyl, Ce-10 aryl, 5- to 10-membered heteroaryl, Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, -SR®, -S(=O)R% -S(=0):R?, -S(=0),0R®, -S(=0)NR‘RY, -
NRS(=0)2R?, -NR‘S(=0)R?, -NR‘S(=0),0R’, -NR‘S(=0):NR‘R?, -NR’C(=0)NR'R?, -
NRPC(=0)R¢, -NR"C(=0)ORP, -0S(=0):R?, -0S(=0),0R®, -0S(=0),NRR?, -OC(=0)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"; or

R! and R?, together with the intervening carbon atoms, form optionally substituted 7- to 16-
membered fused heterocycle;

Y”is N or CR?;

R? is hydrogen, halogen, -CN, -NO», -OH, -NH>, Ci. alkyl. Ci.6 alkoxy. Ci- alkylamino, C
alkenyl, Ca alkynyl, Cs.10 aryl, 5- to 10-membered heteroaryl, Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, -SRP, -S(=O)R?, -S(=0)R%, -S(=0)0R’. -S(=0),NR°R¢, -
NRS(=0):R?, -NRS(=0)R? -NR°S(=0)0R®, -NR¢S(=0):NRRY, -NR’C(=0)NRR?, -
NRC(=0)R?, -NRC(=0)ORP, -OS(=0):R?, -0S(=0)20R®, -OS(=0):NRR¢, -OC(=O)R?, -
OC(=0)OR®, -OC(=0)NR*R?, -C(=0)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"; or

R? and R?, together with the intervening carbon atoms, form optionally substituted 7- o 16-
membered fused heterocycle;

provided that either R' and R? or R? and R? form optionally substituted 7- to 16-membered (used
heterocycle,

Y’ isNor CRY;

RY is hydrogen, halogen, -CN, -NO2, -OH, -NHa, C1. alkyl, Ci. alkoxy, Ci6 alkylamino, Ca-
alkenyl, Ca.¢ alkynyl, Ce.1p aryl, 5- to 10-membered heteroaryl, Cs.12 carbocyclyl, or 3- to 12-
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membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, aryl,
heteroaryl, carbocyclyl, or heterocyclyl is optionally substituted with onc or more RY;

--- denotes an optional covalent bond between Y and U;

when the bond between Y and U is absent:

risQorl;

Y is N or CRY;

RY is hydrogen, halogen, -CN, -NO>, -OH, -NHa, Ci alkyl, C16 alkoxy, Ci¢ alkylamino, Cz
alkenyl, Ca alkynyl, Ce-1p aryl, 5- to 10-membered heteroaryl, Cs.12 carbocyclyl, or 3- to 12-
membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, aryl,
heteroaryl, carbocyclyl, or heterocyclyl is optionally substituted with one or more R";

U is hydrogen or Ci1¢ alkyl optionally substituted with one or more R";

when the bond between Y and U is present:

risl;

YisC;

U is -CHa-, -C(=0)-, -(C=0)-N(RY)-*, -N=C(RY)-*;

RV is H or Ci¢alkyl optionally substituted with one or more R", and * denotes attachment to Ring
B;

R*is hydrogen, deuterium, Ci¢ haloalkyl, or Cialkyl; and

q is an integer from 0 to 2,

wherein:

each R" is independently oxo, halogen, -CN, -NO,, -OH, -NH», Ci5 alkyl, Ci alkoxy, Cis
alkylamino, Caz¢ alkenyl, Ca¢ alkynyl, Ceio aryl, 5- to 10-membered heteroaryl, Cs12
carbocyclyl, 3- to 12-membered heterocyclyl, -SR®, -S(=O)R?, -S(=0):R?, -S(=0),0R®, -
S(=0),NRRY, -NR°S(=0):R?, -NR°S(=O)R?, -NR°S(=0),0R", -NR°S(=0):NRR‘,
NRPC(=0)NRRY, -NR°C(=0)R?, -NR'C(=0)OR®, -OS(=0)R% -0S(=0),0R",
0S(=0)2NRRY, -OC(=O)R?, -OC(=0)OR", -OC(=0)NRRY, -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 substituents selected
from oxo, halogen, -CN, -NOz, -OH, -NH», Ci¢ alkyl, Ci6 alkoxy, Ci¢ alkylamino, Ca¢
alkenyl, C26 alkynyl, C3. carbocyclyl, and 3- to 6-membered heterocyclyl; or
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two RY, together with the one or more intervening atoms, form Ce1o aryl, 5- to 10-membered
heteroaryl, Cs.12 carbocyclyl or 3- to 12-membered heterocyclyl;

each R"is independently Cy.¢alkyl, Ca¢alkenyl, C26alkynyl, C3.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Cs 10 aryl, 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, Ce.10aryl, or 5- to 10-membered heteroaryl; and

each R® and R%is independently hydrogen, Cialkyl, Co alkenyl, Ca. alkynyl, Cs.1> catbocyelyl,
3- 1o 12-membered heterocyclyl, Ce-iparyl, or 5- (o 10-membered heteroaryl; or

R¢ and R, 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, -NHz, Ci alkyl, Ci. alkoxy, Cis
alkylamino, Ca.¢ alkenyl, Ca¢alkynyl, Cs.¢ carbocyclyl, or 3- to 6-memberred heterocyclyl.

[0133] In certain embodiments, the compound is not

HN oo O
N HN /T\I\A//I/
0 and 0o )

[0134] Tn certain embodiments, the compound is not

O 0]
//I,' O
HN 0O O @)
N HN N
(6]
F e L5

[0135] In certain embodiments, the compound of Formula I is a compound of Formula I-1

0O O
R NH
IB/ ¢ N—A D )=0
RSy U RS (I-1),

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.

[0136] In certain embodiments, U is -CHas- or -C(=0)-.
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[0137] In certain embodiments, the compound of Formula T is a compound of Formula 1-2

0 0
R! er NH
IB v HN D ; 0
S (1-2),

or a pharmaccutically acceptable salt, solvate, or stercoisomer thereof.

[0138] In certain embodiments, Y is N.

[0139] In certain embodiments, Y is CRY.

[0140] In certain embodiments, RY is hydrogen, halogen, -CN, -NO», -OH, -NHa, Ci.g alkyl, Ci.6
alkoxy, Cialkylamino, C2.¢ alkenyl, Ca.¢ alkynyl, Ce-10 aryl, 5- to 10-membered heteroaryl, Cs.12
carbocyclyl, or 3- to 12-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, aryl, heteroaryl, carbocyclyl, or heterocyclyl is optionally substituted with one or more
R

[0141] In certain embodiments, RY is hydrogen, halogen, or Ci.¢ alkoxy.

[0142] In certain embodiments, R' and R?, together with the intervening carbon atoms, form
optionally substituted 8- to 12-membered fused bicyclic heterocycle.

[0143] In certain embodiments, the 7- to 16-membered or 8- to 12-membered fused heterocycle is
optionally substituted with one or more R". In certain embodiments, the 7- to 16-membered or 8-
to 12-membered fused heterocycle is optionally substituted with one or more R'. In certain
embodiments, the 7- to 16-membered or 8- to 12-membered fused heterocycle is optionally
substituted with onc or morc R>. In certain embodiments, the 7- to 16-membered or 8- to 12-
membered fused heterocycle is optionally substituted with one or more R®.

[0144] In certain embodiments, R%is R. In certain embodiments, R"is R>. In certain embodiments,
RUis R®.

[0145] Tn certain embodiments, Riis R>. In certain embodiments, R'is R®.

[0146] In certain embodiments, the 7- to 16-membered or 8- to 12-membered fused heterocycle is
optionally substituted with one or more substituents selected [rom oxo, halogen, -CN, -NO2, -OH,
-NH», Cis alkyl, Ci alkoxy, Cis alkylamino, Ca6 alkenyl, Cas alkynyl, Cs-10 aryl, 5- to 10-
membered heteroaryl, Cs.1> carbocyclyl, 3- to 12-membered heterocyclyl, -SR®, -S(=O)R?, -
S(=0)R?, -S(=0)0R", -S(=0)NRRY, -NR°S(=0):R?, -NR°S(=O)R?, -NR°S(=0),0R", -
NRS(=0)NR‘R?, -NRP°C(=O)NRRY, -NR°C(=0)R? -NR°C(=0)OR®, -OS(=0):R? -
0S(=0):0R®, -0S(=0):NR°RY, -OC(=0)R?, -OC(=0)OR®, -OC(=O)NRR¢, -C(=O)R?, -

32



WO 2024/015340 PCT/US2023/027344

C(=0)OR®, or -C(=0)NRRY; wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with onc or more substituents sclected
from oxo, halogen, -CN, -NO2, -OH, -NHa, C alkyl, Ci.¢ alkoxy, Ci.¢ alkylamino, C2.¢ alkenyl,
Caealkynyl, Cs¢carbocyclyl, and 3- to 6-membered heterocyclyl.

[0147] In certain embodiments, R! and R?, together with the intervening carbon atoms, form

optionally substituted 8- to 12-membered fused bicyclic heterocycle of formula

F -~

wherein E and F are independently CH or N.

[0148] In ccrtain cmbodiments, Ring A! is optionally substituted 5- to 7-membered heterocycle.
[0149] In certain embodiments, Ring A' is optionally substituted 5- to 7-membered heterocycle
comprising one nitrogen atom. In certain embodiments, Ring A is optionally substituted 5- to 7-
membered heterocycle comprising two nitrogen atoms.

[0150] In certain embodiments, Ring A' is optionally substituted 5-membered heterocycle. In
certain embodiments, Ring A! is optionally substituted 6-membered heterocycle. In certain
embodiments, Ring A' is optionally substituted 7-membered heterocycle.

[0151] In certain embodiments, Ring A' is optionally substituted 5-membered heterocycle
comprising one nitrogen atom. In certain embodiments, Ring A! is optionally substituted 6-
membered heterocycle comprising one nitrogen atom. In certain embodiments, Ring A' is
optionally substituted 7-membered heterocycle comprising one nitrogen atom.

[0152] In certain embodiments, Ring A! is optionally substituted 5-membered heterocycle
comprising two nitrogen atoms. In certain embodiments, Ring A' is optionally substituted 6-
membered heterocycle comprising two nitrogen atoms. In certain embodiments, Ring A! is
optionally substituted 7-membered heterocycle comprising two nitrogen atoms.

[0153] In certain embodiments, Ring Alis optionally substituted with one or more R". In certain
embodiments, Ring A! is optionally substituted with one or more R', In certain embodiments, Ring
A'is optionally substituted with one or more R®. In certain embodiments, Ring A is optionally
substituted with one or more R®.

[0154] In certain embodiments, Ring A” is optionally substituted 5- to 7-membered heterocycle.

(oS
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[0155] Tn certain embodiments, Ring A? is optionally substituted 5- to 7-membered heterocycle
comprising onc nitrogen atom. In certain embodiments, Ring A? is optionally substituted 5- to 7-
membered heterocycle comprising two nitrogen atoms.

[0156] In certain embodiments, Ring A? is optionally substituted 5-membered heterocycle. In
certain embodiments, Ring A? is optionally substituted 6-membered heterocycle. In certain
embodiments, Ring A is optionally substituted 7-membered heterocycle.

[0157] In certain embodiments, Ring A? is optionally substituted 5-membered heterocycle
comprising one nitrogen atom. In certain embodiments, Ring A” is optionally substituted 6-
membered heterocycle comprising one nitrogen atom. In certain embodiments, Ring A? is
optionally substituted 7-membered heterocycle comprising one nitrogen atom.

[0158] In certain embodiments, Ring A? is optionally substituted 5-membered heterocycle
comprising two nitrogen atoms. In certain embodiments, Ring A? is optionally substituted 6-
membered heterocycle comprising two nitrogen atoms. In certain embodiments, Ring A? is
optionally substituted 7-membered heterocycle comprising two nitrogen atoms.

[0159] In certain embodiments, Ring A?is optionally substituted with one or more R". In certain
embodiments, Ring A? is optionally substituted with one or more R!, In certain embodiments, Ring
A? is optionally substituted with one or more R’. In certain embodiments, Ring A? is optionally
substituted with one or more R,

[0160] In certain embodiments, R and R?, together with the intervening carbon atoms, form 8- to

12-membered fused bicyclic heterocycle selected from

e gi ;1 ,1

67 \/\ & \/\ o \/\ 6 \/\
S 2 s -} s  ; s ) Oan
R5
I
NI/
N v\
T~(R')s
R6-N
\R6
wherein:
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R’ is hydrogen or Ci.salkyl optionally substituted with one or more RY; or

R’is an amino-protecting group;

R¢ is hydrogen, Ci.¢alkyl, Ca.6 alkenyl, Ca alkynyl, Co-10aryl, 5- to 10-membered heteroaryl, Cs-
12 carboeyclyl, 3- to 12-membered heterocyclyl, -(Ci6 alkylene)-(Ce 10 aryl), -(C16 alkylene)-
(5- to 10-membered heteroaryl), -(C1.¢ alkylene)-(Cs.12 carbocyclyl), -(C1 alkylene)-(3- to 12-
membered heterocyclyl), -S(=0)2R?, -S(=0)20R®, -S(=0)NRRY, -C(=0)R?, -C(=0)OR®, or -
C(=0)NR°RY, wherein the alkyl, alkylene, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or
heteroaryl is optionally substituted with one or more R"; or

R®is an amino-protecting group;

each R! independently is oxo, halogen, -CN, -NO,, -OH, -NH», Ci alkyl, Cis alkoxy, Ci.
alkylamino, Ca¢ alkenyl, Ca alkynyl, Ce.10 aryl, 5- to 10-membered heteroaryl, Cs.12
carbocyclyl, 3- to 12-membered heterocyclyl, -SRP, -S(=0)R?, -S(=0):R¢, -S(=0),0R", -
S(=0):NRRY, -NR°S(=0):R?, -NR°S(=O)R?, -NR°S(=0)0R®, -NR°S(=0),NR‘R’,
NR’C(=0)NRR!, -NR°C(=O)R%, -NR°C(=0)OR’, -OS(=0):R%, -OS(=0):0R",
0S(=0):NR°RY, -OC(=0)R?, -OC(=0)OR", -OC(=0)NRRY, -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"; and

s is an integer selected from 0 to 8, as valency permits.

[0161] In certain embodiments, the compound of Formula I-1 is a compound of Formula I-1-i, I-

1-ii, I-1-iii, I-1-iv, I-1-v, I-1-vi, I-1-vii, or I-1-viii:

gif%} ;m;”u}

re” \/\
)s (1-2-), ® <R)s (I-2-ii),
Ri
. /\( )s o
N 0 0 i
N j 0 0
N Ya NH '
A r N P NH
lB/ ’N4qu IB’ ’N4qu
0"~y U R (I-2-ii), 07 07 YT U R (I-2-iv),
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R o 0
B N D 0
Y" R ;[ I A~y R y

N Y
6" \,\ . ¥

)s (I-2-v), R (Rds (1-2-vi),

(R)
R AL o R
7 7 \N/\/j 0 0
b Y'\ r NH N Ya NH
N r

IB/ NA D =0 IB%N -
f}l Y" U Rr* 0 [\I] Y"/ U Rr* J
R (T-2-vii), or RS (T-2-viii),

or a pharmaceutically acceptable salt, solvalte, or stereoisomer thereol.
[0162] In certain embodiments, the compound of Formula I-2 is a compound of Formula I-2-i, I-
2-ii, I-2-iii, I-2-iv, I-2-v, I-2-vi, I-2-vii, or I-2-viii

0 0
I :[B HN— D_)=0
;N R 3
J
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or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.

[0163] In certain embodiments, R’ is hydrogen or Ci alkyl

[0164] In certain embodiments, R® is hydrogen, Ci alkyl, -(C16 alkylene)-(Ce10 aryl), -(Cr6
alkylene)-(5- to 10-membered heteroaryl), -(C . alkylene)-(Cs.12 carbocyclyl), -(C ¢ alkylene)-(3-
to 12-membered heterocyclyl), -C(=O)R?, or -C(=0)OR", wherein the alkyl, alkylene, carbocyclyl,
heterocyclyl, or heteroaryl is optionally substituted with one or more R".

[0165] In certain embodiments, Y is N.

[0166] In certain embodiments, Y is CR.

[0167] In certain embodiments, R? is hydrogen, halogen, -CN, -NO2, -OH, -NH2, Ci alkyl, C1
alkoxy, Ci¢ alkylamino, C2.¢ alkenyl, Ca.¢ alkynyl, Ce10 aryl, 5- to 10-membered heteroaryl, C3-12
carbocyclyl, or 3- to 12-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, aryl, heteroaryl, carbocyclyl, or heterocyclyl is optionally substituted with one or more
R"

[0168] In certain embodiments, R? is hydrogen.

[0169] In certain embodiments, R? and R?, together with the intervening carbon atoms, form
optionally substituted 8- to 12-membered fused bicyclic heterocycle.

[0170] In certain embodiments, the 7- to 16-membered or 8- to 12-membered fused heterocycle is
optionally substituted with one or more R". In certain embodiments, the 7- to 16-membered or 8-
to 12-membered fused heterocycle is optionally substituted with one or more R'. In certain

embodiments, the 7- to 16-membered or 8- to 12-membered fused heterocycle is optionally
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substituted with one or more R>. Tn certain embodiments, the 7- to 16-membered or 8- to 12-
membered fused heterocycle is optionally substituted with one or morc RC.

[0171] In certain embodiments, R"is R'. In certain embodiments, R"is R>. In certain embodiments,
RYis R®. In certain embodiments, R'is R>. In certain embodiments, Riis R®.

[0172] In certain embodiments, the 7- to 16-membered or 8- to 12-membered fused heterocycle is
optionally substituted with one or more substituents selected from oxo, halogen, -CN, -NO, -OH,
-NH>, Ci alkyl, Ci6 alkoxy, Cis alkylamino, Cax alkenyl, Ca alkynyl, Cs10 aryl, 5- to 10-
membered heteroaryl, Cs1» carbocyclyl, 3- (o 12-membered heterocyclyl, -SR®, -S(=O)R?, -
S(=0)R? -S(=0)20R®, -S(=0)NR‘R?, -NR°S(=0):R?, -NRS(=O)R? -NR‘S(=0)0R", -
NRS(=0),NRRY, -NR°C(=O0)NR°RY, -NR°C(=O)R?, -NR’C(=0)OR®, -OS(=0):R?,
0S(=0)0R®, -0S(=0)NR‘RY, -OC(=0)R?, -OC(=0)OR®, -OC(=O)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 substituents selected
from oxo, halogen, -CN, -NO2, -OH, -NHa, C1 alkyl, Ci.s alkoxy, Ci.¢ alkylamino, Ca.¢ alkenyl,
Cagalkynyl, Cs¢carbocyclyl, and 3- to 6-membered heterocyclyl.

[0173] In certain embodiments, R? and R?, together with the intervening carbon atoms, form

optionally substituted 8- to 12-membered fused bicyclic heterocycle of formula

F ~

wherein E and F are independently CH or N.

[0174] In certain cmbodiments, Ring A! is optionally substituted 5- to 7-membered heterocycle.
[0175] In certain embodiments, Ring A' is optionally substituted 5- to 7-membered heterocycle
comprising one nitrogen atom. In certain embodiments, Ring A! is optionally substituted 5- to 7-
membered heterocycle comprising two nitrogen atoms.

[0176] In certain embodiments, Ring A! is optionally substituted 5-membered heterocycle. In
certain embodiments, Ring A! is optionally substituted 6-membered heterocycle. In certain
embodiments, Ring A' is optionally substituted 7-membered heterocycle.

[0177] In certain embodiments, Ring A' is optionally substituted 5-membered heterocycle

comprising one nitrogen atom. In certain embodiments, Ring A' is optionally substituted 6-
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membered heterocycle comprising one nitrogen atom. In certain embodiments, Ring A! is
optionally substituted 7-membcred heterocycle comprising one nitrogen atom.

[0178] In certain embodiments, Ring A' is optionally substituted 5-membered heterocycle
comprising two nitrogen atoms. In certain embodiments, Ring Al is optionally substituted 6-
membered heterocycle comprising two nitrogen atoms. In certain embodiments, Ring Al is
optionally substituted 7-membered heterocycle comprising two nitrogen atoms.

[0179] In certain embodiments, Ring A! is optionally substituted with one or more R". In certain
embodiments, Ring A' is optionally substituted with one or more R'. In certain embodiments, Ring
Al is optionally substituted with one or more R’. In certain embodiments, Ring A' is optionally
substituted with one or more R®.

[0180] In certain embodiments, Ring A? is optionally substituted 5- to 7-membered heterocycle.
[0181] In certain embodiments, Ring A? is optionally substituted 5- to 7-membered heterocycle
comprising one nitrogen atom. In certain embodiments, Ring A is optionally substituted 5- to 7-
membered heterocycle comprising two nitrogen atoms.

[0182] In certain embodiments, Ring A is optionally substituted 5-membered heterocycle. In
certain embodiments, Ring A? is optionally substituted 6-membered heterocycle. In certain
embodiments, Ring A” is optionally substituted 7-membered heterocycle.

[0183] In certain embodiments, Ring A? is optionally substituted 5-membered heterocycle
comprising one nitrogen atom. In certain embodiments, Ring A? is optionally substituted 6-
membered heterocycle comprising one nitrogen atom. In certain embodiments, Ring A? is
optionally substituted 7-membered heterocycle comprising one nitrogen atom.

[0184] In certain embodiments, Ring A? is optionally substituted 5-membered heterocycle
comprising (wo nitrogen atoms. In certain embodiments, Ring A* is optionally substituted 6-
membered heterocycle comprising two nitrogen atoms. In certain embodiments, Ring A? is
optionally substituted 7-membered heterocycle comprising two nitrogen atoms.

[0185] In certain embodiments, Ring A2 is optionally substituted with one or more R". In certain
embodiments, Ring A” is optionally substituted with one or more R'. In certain embodiments, Ring
A’ is optionally substituted with one or more R’. In certain embodiments, Ring A? is optionally
substituted with one or more R®.

[0186] In certain embodiments, R* and R?, together with the intervening carbon atoms, form 8- to

12-membered fused bicyclic heterocycle selected from
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wherein:

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

R® is an amino-protecting group;

R%is hydrogen, Ci.¢alkyl, Co.s alkenyl, Ca.g alkynyl, Ce-10 aryl, 5- to 10-membered heteroaryl, Cs.
12 carbocyclyl, 3- to 12-membered heterocyclyl, -(Ci alkylene)-(Ce-10 aryl), -(C1s alkylene)-
(5- to 10-membered heteroaryl), -(Ci¢ alkylene)-(Cs.12 carbocyclyl), -(Ci¢ alkylene)-(3- to 12-
membered heterocyclyl), -S(=0)2R?, -S(=0)20R", -S(=0).NR‘RY, -C(=O)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"; or

R is an amino-protecting group;

each R' independently is oxo, halogen, -CN, -NO», -OH, -NHa, Ci alkyl, Ci.¢ alkoxy, Ci
alkylamino, Cae6 alkenyl, Cas alkynyl, Ce.i0 aryl, 5- to 10-membered heteroaryl, Cs.12
carbocyclyl, 3- to 12-membered heterocyclyl, -SR®, -S(=0)R?, -S(=0):R¢%, -$(=0)20R?, -
S(=0):NRRY, -NR°S(=0)2R?, -NR°S(=O)R?, -NR°S(=0),0R", -NR°S(=0):NR‘RY,
NRP’C(=O)NRRY, -NR°C(=0)R?, -NR°C(=0)OR®, -OS(=0):R? -0S(=0)0R",
0S(=0)NR°RY, -OC(=0)R?, -OC(=0)OR", -OC(=0)NRRY, -C(=0)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"; and

s 1s an integer selected [rom O to 8, as valency permits.

[0187] In certain embodiments, the compound of Formula I-1 is a compound of Formula I-1-ix,

I-1-x, I-1-xi, or I-1-xii:
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or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.
[0188] In certain embodiments, the compound of Formula I-2 is a compound of Formula I-2-ix,

1-2-x, I-2-xi, or I-2-xii:

/\p‘% L/

/\,\

)s (I-2-ix), 0 (I-2-x),

o Q RL_N NH

R1|;whrl DNHo ’B:\Yrﬂg'{l D& °

7N\ 5

B (i;/ © (I-2-xi), or ©owed " (I1-2-xii),

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.
[0189] In certain embodiments, R is hydrogen or Cy.¢ alkyl.
[0190] In certain embodiments, R® is hydrogen, Ci alkyl, -(Ci- alkylene)-(Ce.10 aryl), -(Ci-
alkylene)-(5- to 10-membered heteroaryl), -(Ci-¢ alkylene)-(Cs.12 carbocyclyl), -(Cig alkylene)-(3-
to 12-membered heterocyclyl), -C(=0)R?, or -C(=0)ORP, wherein the alkyl, alkylene, carbocyclyl,
heterocyclyl, or heteroaryl is optionally substituted with one or more R".

[0191] In certain embodiments, R! is hydrogen, halogen, -CN, -NO», -OH, -NHa, Ci alkyl, Ci¢
alkoxy, C16 alkylamino, C2.¢ alkenyl, Ca.¢ alkynyl, Ce.10 aryl, 5- to 10-membered heteroaryl, Cs-12
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carbocyclyl, or 3- to 12-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, aryl, heteroaryl, carbocyclyl, or heterocyclyl is optionally substituted with one or more
R".

[0192] In certain embodiments, R is hydrogen.

[0193] In certain embodiments, Y’ is N.

[0194] In certain embodiments, Y’ is CRY .

[0195] In certain embodiments, RY is hydrogen, halogen, -CN, -NO,, -OH, -NHa, C 1 alkyl, Ci-
alkoxy, Ci-s alkylamino, C2.¢ alkenyl, Ca.6 alkynyl, Ce-10 aryl, 5- to 10-membered heteroaryl, Cs-12
carbocyclyl, or 3- to 12-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, aryl. heteroaryl, carbocyclyl, or heterocyclyl is optionally substituted with one or more
R"

[0196] In certain embodiments, RY is hydrogen.

[0197] In certain embodiments, each R! is independently oxo, halogen, -CN, -NOz, -OH, -NH2, C;-
6 alkyl, Ci6 alkoxy, Ci.¢ alkylamino, Ca¢ alkenyl, Ca.6 alkynyl, Ce.10 aryl, 5- to 10-membered
heteroaryl, Cs.12 carbocyclyl, or 3- to 12-membered heterocyclyl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, aryl, heteroaryl, carbocyclyl, or heterocyclyl is optionally substituted
with one or more R".

[0198] In certain embodiments, s is an integer selected from 0 to 8, as valency permits. In certain
embodiments, s is an integer selected from 0 to 7, as valency permits. In certain embodiments, s is
an integer selected from O to 6, as valency permits. In certain embodiments, s is an integer selected
from O to 5, as valency permits. In certain embodiments, s is an integer selected from O to 4, as
valency permits. In certain embodiments, s is an integer selected from 0 to 3, as valency permits.
In certain embodiments, s is an integer selected from O to 2, as valency permits. In certain
embodiments, s is 0 or 1, as valency permits.

[0199] In certain embodiments, s is 0. In certain embodiments, s is 1. In certain embodiments, s 18
2. In certain embodiments, s is 3. In certain embodiments, s is 4. In certain embodiments, s is 5. In
certain embodiments, s is 6. In certain embodiments, s is 7. In certain embodiments, s is 8.

[0200] In certain embodiments, R* is hydrogen. In certain embodiments, R* is deuterium. In certain

embodiments, R* is C ¢ haloalkyl. In certain embodiments, R*is Ci6 alkyl.
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[0201] Tn certain embodiments, q is 0. In certain embodiments, q is 1. In certain embodiments, q
is 2. In certain cmbodiments, q is 0 or 1. In certain cmbodiments, q is 0 or 2. In certain
embodiments, q is 1 or 2.

[0202] In certain embodiments, each R* is independently Cy.¢ alkyl (e.g., methyl (Cy), ethyl (C2),
n-propyl (Cs), i-propyl (C3), n-butyl (Cs), i-butyl (Ca), s-butyl (Cs), t-butyl (Cs), pentyl (Cs), or
hexyl (C¢)), Ca¢ alkenyl (e.g., ethenyl (Ca), 1-propenyl (C3), 2-propenyl (Cs), 1-butenyl (Cs), 2-
butenyl (C4), butadienyl (Cs4), pentenyl (Cs), pentadienyl (Cs), or hexenyl (Cs), C26 alkynyl (e.g.,
ethynyl (C2), 1-propynyl (Cs), 2-propynyl (Cs), 1-butynyl (Cs), 2-butynyl (Cs), pentynyl (Cs), or
hexynyl (Cs)), Cz.12 carbocyclyl (e.g.. cyclopropyl (Cs), cyclopropenyl (Cs), cyclobutyl (Ca),
cyclobutenyl (Cy), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Ce), cyclohexenyl (Cs),
cyclohexadienyl (Ce), cycloheptyl (C7), cycloheptenyl (C7), cycloheptadienyl (Cy),
cycloheptatrienyl  (C7), cyclooctyl (Cs), cyclooctenyl (Cg), bicyclo[2.2.1]heptanyl (C5),
bicyclo[2.2.2]octanyl (Cs), cyclononyl (Cy), cyclononenyl (Co), cyclodecyl (Cio), cyclodecenyl
(C10), octahydro- 1 H-indenyl (Co), decahydronaphthalenyl (C1o), 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".

[0203] In certain embodiments, each R* is independently Ci.¢ alkyl, Ca.6 alkenyl, C2.6 alkynyl, Ca.
¢ carbocyclyl, 3- to 6-membered heterocyclyl, Cs aryl, or 5- to 6-membered heteroaryl.

[0204] In certain embodiments, cach R* is independently Ci6 alkyl, Ca6 alkenyl, C2¢ alkynyl, Cs.
¢ carbocyclyl, or 3- to 6-membered heterocyclyl.

[0205] In certain embodiments, each R* is independently C.¢ alkyl, Cs.6 carbocyclyl, or 3- to 6-
membered heterocyclyl, wherein the alkyl, carbocyclyl, or heterocyclyl is optionally substituted
with one or more R".

[0206] In certain embodiments, each RP is independently hydrogen, C. alkyl (e.g., methyl (C)),
ethyl (C2), n-propyl (C3), i-propyl (C3), n-butyl (Ca), i-butyl (Ca), s-butyl (Ca), -butyl (Ca), pentyl
(Cs), or hexyl (Cs)), C26 alkenyl (e.g., ethenyl (Cz), 1-propenyl (Cs), 2-propenyl (Cs), 1-butenyl
(C4), 2-butenyl (C4), butadienyl (C4), pentenyl (Cs), pentadienyl (Cs), or hexenyl (Ce), C26alkynyl
(e.g., ethynyl (C2), 1-propynyl (C3), 2-propynyl (C3), 1-butynyl (Cs), 2-butynyl (Cs), pentynyl (Cs),
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or hexynyl (Cs)), Cs.12 carbocyclyl (e.g., cyclopropyl (C3), cyclopropenyl (C3), cyclobutyl (Ca),
cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs), cyclohexenyl (Ce),
cyclohexadienyl (Cg), cycloheptyl (C7), cycloheptenyl (C7), cycloheptadienyl (Cy),
cycloheptatrienyl (C7), cyclooctyl (Cs), cyclooctenyl (Cg), bicyclo[2.2.1]heptanyl (C7),
bicyclo[2.2.2]octanyl (Cs), cyclononyl (Cy), cyclononenyl (Cy), cyclodecyl (Co), cyclodecenyl
(C10), octahydro-1H-indenyl (Co), decahydronaphthalenyl (C1o), or spiro[4.5]decanyl (C1o)), 3- to
12-membered heterocyclyl (e.g., heterocyclyl comprising one or two 3- to 8-membered rings and
1-5 heteroatoms selected [rom 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".

[0207] In certain embodiments, each R is independently hydrogen, Ci.¢ alkyl, Ca alkenyl, Cas
alkynyl, Cs.¢ carbocyclyl, 3- to 6-membered heterocyclyl, Cearyl, or 5- to 6-membered heteroaryl.
[0208] In certain embodiments, each R® is independently hydrogen, Ci.¢ alkyl, Ca alkenyl, Ca6
alkynyl, Cs.¢ carbocyclyl, or 3- to 6-membered heterocyclyl.

[0209] In certain embodiments, each R is independently hydrogen, Cy-¢ 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".

[0210] In certain embodiments, each R® and each R? is independently hydrogen, Ci.¢ alkyl (e.g.,
methyl (C1), ethyl (C2), n-propyl (Cs), i-propyl (Cs). n-butyl (Ca), i-butyl (Cas), s-butyl (Cs), -butyl
(Cy4), pentyl (Cs), or hexyl (Cs)), Ca.6 alkenyl (e.g., ethenyl (C2), 1-propenyl (Cs), 2-propenyl (Cs),
1-butenyl (C4), 2-butenyl (Cs), butadienyl (Cs), pentenyl (Cs), pentadicnyl (Cs), or hexenyl (Ce),
Cygalkynyl (e.g.. ethynyl (Cs), 1-propynyl (C3), 2-propynyl (Cs3), 1-butynyl (C4), 2-butynyl (Cy),
pentynyl (Cs), or hexynyl (Ce)), Cs.12 carbocyclyl (e.g., cyclopropyl (Cs), cyclopropenyl (Cs),
cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cé),
cyclohexenyl (Cs), cyclohexadienyl (Ce), cycloheptyl (C7), cycloheptenyl (C7), cycloheptadienyl
(C7), 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
(C10), octahydro-1H-indenyl (Co), decahydronaphthalenyl (C1o), or spiro[4.5]decanyl (C10)), 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-
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membered heteroaryl (e.g., heteroaryl comprising one or two 5- or 6-membered rings and 1-5
hetcroatoms sclected from N, O, and S), wherein the alkyl, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R".

[0211] In certain embodiments, each R® and each R? is independently hydrogen, Ci alkyl, Cs6
carbocyclyl, or 3- to 6-membered heterocyclyl, wherein the alkyl, carbocyclyl, or heterocyclylis
optionally substituted with one or more R".

[0212] 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".

[0213] In certain embodiments, R?, R?, R¢, and R%is independently and optionally substituted with
one or more R”.

[0214] In certain embodiments, R” is independently oxo, halogen, -CN, -NOz, -OH, -NHz, Ci
alkyl, Ci¢alkoxy, Cisalkylamino, Ca alkenyl, Co¢alkynyl, Cs.scarbocyclyl, or 3- to 6-membered
heterocyclyl.

[0215] In certain embodiments, each R" is independently oxo, halogen, -CN, -NOz, -OH, -NH,
Crealkyl (e.g., methyl (C1), ethyl (C2), n-propyl (C3). i-propyl (C3), n-butyl (Ca), i-butyl (Cy), s-
butyl (Cs), t-butyl (C4), pentyl (Cs), or hexyl (C¢)), Ci¢ alkoxy (e.g., methoxy (Ci), ethoxy (Ca),
propoxy (Cs), i-propoxy (Cs), n-butoxy (Ca), i-butoxy (Cs), s-butoxy (Ca), 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-f-butylamino,
dipentylamino, dihexylamino, methylethylamino, methyl-n-propylamino, methyl-i-propylamino,
methyl-n-butylamino,  methyl-i-butylamino,  methyl-s-butylamino,  methyl-t-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, t-butylpentylamino, n-butylhexylamino, i-butylhexylamino, $-
butylhexylamino, r-butylhexylamino, or pentylhexylamino), C2¢ alkenyl (e.g., ethenyl (Ca), 1-
propenyl (C3), 2-propenyl (Cs), 1-butenyl (C4), 2-butenyl (C4), butadienyl (Cs), pentenyl (Cs),
pentadienyl (Cs), or hexenyl (Cs)), Ca6 alkynyl (e.g., ethynyl (C2), 1-propynyl (C3), 2-propynyl
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(C3), 1-butynyl (Cs), 2-butynyl (Ca), pentynyl (Cs), or hexynyl (Cs)), Cs.12 carbocyclyl (e.g.,
cyclopropyl (Cs), cyclopropenyl (Cs3), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs),
cyclopentenyl (Cs), cyclohexyl (Cg), cyclohexenyl (Cs), cyclohexadienyl (Ce), 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 (Cy), cyclononenyl (Cy),
cyclodecyl (Co), cyclodecenyl (Cio), octahydro-1H-indenyl (Co), decahydronaphthalenyl (C o), 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-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), -SR®, -S(=0)R?, -S(=0)2R?, -
S(=0)20R?, -S(=0)2NR°R¢, -NRS(=0)2R?, -NRS(=0)R?, -NRS(=0)20R", -NRS(=0):NRRY, -
NRPC(=0)NRRY, -NR°C(=0)R?, -NRC(=0)OR?, -OS(=0):R?, -OS(=0)>0R®, -OS(=0):NRR?,
-OC(=0)R%, -OC(=0)0RP, -OC(=0)NRCRY, -C(=0)R?, -C(=0)ORP, 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 sclected from oxo, halogen, -CN, -NO», -OH,
-NHz, Cyalkyl, Cy¢alkoxy, Ci¢alkylamino, Cz¢alkenyl, Ca. alkynyl, Cs¢ carbocyclyl, and 3- to
6-membered heterocyclyl.

[0216] In certain embodiments, each R" is independently oxo, halogen, -CN, -NOz, -OH, -NHa,
Cie alkyl, Ci alkoxy, Ci alkylamino, Ca¢ alkenyl, C24 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 substituents selected from oxo, halogen, -CN, -NO», -OH, -NH», Cis alkyl, Ci
alkoxy, C1¢ alkylamino, Ca2¢ alkenyl, C2¢ alkynyl, Cs¢ carbocyclyl, and 3- to 6-membered
heterocyclyl.

[0217] In certain embodiments, each R" is independently oxo, halogen, -CN, -NO2, -OH, -NHa,
C1 alkyl, Ci alkoxy, Ci¢ alkylamino, Ca24 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, -NO2, -OH, -NHa, Ci alkyl, C1.6
alkoxy, Ci¢ alkylamino, Ca¢ alkenyl, Ca alkynyl, Cs¢ carbocyclyl, and 3- to 6-membered
heterocyclyl.
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[0218] In certain embodiments, each R" is independently oxo, halogen, -CN, -NOa, -OH, -NHa,
Cre alkyl, Cy 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 substituents selected from oxo, halogen, -
CN, -NO, -OH, -NHz, Ci alkyl, Ci4 alkoxy, Ci alkylamino, Cas alkenyl, C24 alkynyl, Css
carbocyclyl, and 3- to 6-membered heterocyclyl.

[0219] In certain embodiments, each R" is independently oxo, halogen, -CN, -NO2, -OH, -NH,,
Ci6 alkyl, Ci alkoxy, Ci6 alkylamino, Cs carbocyclyl, or 3- (0 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, -NHa, C alkyl, Ci6
alkoxy, Ci alkylamino, Cz¢ alkenyl, C2¢ alkynyl, Cs¢ carbocyclyl, and 3- to 6-membered
heterocyclyl.

[0220] In certain embodiments, two R", together with the carbon atom(s) to which they are
attached, form Cs¢ carbocyclyl (e.g.., cyclopropyl (C3), cyclopropenyl (Cs), cyclobutyl (Ca),
cyclobutenyl (C4), 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).

[0221] In certain embodiments, two geminal R", together with the carbon atom to which they are
attached, form Csg carbocyclyl (e.g.. cyclopropyl (Cs), cyclopropenyl (C3), cyclobutyl (Ca),
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).

[0222] In certain embodiments, the compound disclosed herein is selected {rom the compounds in
Tables 1-3 or a pharmaceutically acceptable salt thereof.

[0223] In certain embodiments, the compound disclosed herein is selected from the compounds in
Table 1 or a pharmaceutically acceptable salt thereof.

[0224] In certain embodiments, the compound disclosed herein is selected from the compounds in
Table 2 or a pharmaceutically acceptable salt thereof.

[0225] In certain embodiments, the compound disclosed herein is selected from the compounds in

Table 3 or a pharmaceutically acceptable salt thereof.
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[0226] In certain embodiments, the compound disclosed herein is selected from the compounds in
Table 1.
[0227] In certain embodiments, the compound disclosed herein is selected from the compounds in
Table 2.
[0228] In certain embodiments, the compound disclosed herein is selected from the compounds in
Table 3.
Table 1.

Compound No. Structure Compound Name

(S)-N-((S)-2,6-dioxopiperidin-3-
Al Oj@fLNW y1)-9-fluoro-1,2,3,4.4a,5-
H hexahydrobenzo[b]pyrazino[1,2-
’/E N F d][1,4]oxazine-8-carboxamide
(S)-N-((S)-2,6-dioxopiperidin-3-
“ oﬁkm y1)-9-fluoro-3-methyl-1,2,3.4,4a,5-
H hexahydrobenzo[b]pyrazino[ 1,2-
([ N F d][1,4]Joxazinc-8-carboxamide

(\N,Boc tert-butyl (4aS)-9-(2,6-

N dioxopiperidin-3-yl)-8-oxo-
A3 O N 1,2,4a,5,9,10-hexahydro-8H-
0 pyrazino[1',2":4,5][1,4]oxazino[2,3-

flisoindole-3(4H)-carboxylate

K/ N~ N-(2,6-dioxopiperidin-3-yl)-
1,2.3,4.4a,5-
A4 = hexahydropyrazino[1,2-

(S)-3-((R)-1-0x0-1,3,5,5a,6,7,8.,9-
octahydro-2H-

O | pyrazino[1'2':4.5][1.4]oxazino|2.3-

(\N elisoindol-2-yl)piperidine-2,6-

HN\)\,O dione

d]pyrido[2,3-b][1,4]oxazine-8-
carboxamide
0
o@z

A7
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Compound No.

Structure

Compound Name

A8

0 " NH
LY

(S)-3-((S)-8-0x0-1,2,3,4,42,5,8,10-
octahydro-9H-
pyrazino[1',2":4,5][ 1,4]oxazino[2,3-
flisoindol-9-yl)piperidine-2,6-
dione

A9

0

(\NH
N
If
o? >N Yo
H

(S)-N-((S)-2,6-dioxopiperidin-3-
y1)-1,2,3,4,4a,5-
hexahydropyrazino[1,2-
d]pyrido[2,3-b][1,4]oxazine-8-
carboxamide

Table 2.

Compound
No.

Structure

Chemical Name

B0 (A7)

0 0
s
NI+ 0
(\N
HN o)

(S)-3-((R)-1-0x0-1,3,5,5a,6,7,8,9-
octahydro-2H-
pyrazino[1',2":4,5][1,4]oxazino|2,3-
e]isoindol-2-yl)piperidine-2,6-dione

B1

3-((S)-8-0x0-1,2,3,4,4a,5,8,10-
octahydro-9H-
pyrazino[1',2":4,5][1,4]oxazino[2,3-
flisoindol-9-yl)piperidine-2,6-dione

B2

(R)-3-((S)-8-0x0-1,2,3.4.4a,5,8,10-
octahydro-9H-
pyrazino[1',2":4,5][1,4]oxazino[2,3-
flisoindol-9-yl)piperidine-2,6-dione

B3

Jorsies

BocN\)

(S)-tert-butyl (4aS)-9-(2,6-
dioxopiperidin-3-yl)-8-oxo-
1,2,4a,5,9,10-hexahydro-8H-
pyrazino[1',2":4,5][1.,4]oxazino[2,3-
flisoindole-3(4H)-carboxylate

B4

fpsstos

BocN \)

(R)-tert-butyl (4aS)-9-(2,6-
dioxopiperidin-3-yl)-8-oxo-
1,2,4a,5,9,10-hexahydro-8H-
pyrazino[1',2":4,5][1,4]oxazino|2,3-
flisoindole-3(4H)-carboxylate
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Lonllqpo(tund Structure Chemical Name
o P 3-((S)-3-methyl-8-oxo-
- g Ddh,{):o 1.2,3,4.42,5.8,10-0ctahydro-9H-
N pyrazino[1',2":4,5][1,4]oxazino|2,3-
/N\) f]isoindol-9-yl)piperidine-2,6-dione
5 2 Q " 3-((R)-8-0x0-1,2,3.4,42,5.8,10-
i
B6 : Df/NAz\:):o ’ octahydro-9H- '
(\N pyrazino[1',2":4,5][1.4]oxazino|2,3-
HN\) f]isoindol-9-yl)piperidine-2,6-dione
| 0 O 3-((S)-6-methyl-8-oxo-
N NH 2,3,4,4a,5,6,8,10-
B7 ([ D:«/N{):o octahydropyrazino[1,2-
I a]pyrrolo[3,4-g]quinoxalin-9(1H)-
HN\) yl)piperidine-2,6-dione
[ 0O O 3-((S)-3,6-dimethyl-8-oxo-
N NH 2.3.4,4a,5,6,8,10-
BS ([ j&”{)‘o octahydropyrazino[1,2-
N aJpyrrolo|3,4-g]quinoxalin-9(1H)-
- N\) yD)piperidine-2,6-dione
H 0 O (4aS)-9-(2,6-dioxopiperidin-3-yl)-
O N NH 2,3,4.,42,9,10-
B9 ;:NDE%N‘{\;):O hexahydropyrazino[1,2-
a]pyrrolo[3,4-g]quinoxaline-
N 5.8(1H,6H)-dione
H 0 Q (4aS)-9-(2.6-dioxopiperidin-3-yl)-
O N NH 3-methyl-2,3,4,42,9,10-
B10 N 0 hexahydropyrazino[1,2-
N a]pyrrolo[3,4-g]quinoxaline-
/N\) 5.8(1H,6H)-dione
0 0 3-((S)-4-methyl-1-oxo-
NH 3.4,5,5a,6,7,8,9-
B11 Ay N 0 octahydropyrazino|1,2-
a]pyrrolo[3,4-f]quinoxalin-2(1H)-
HN A, N > yl)piperidi?qe-z,ﬁ-dione
0 o 3-((S)-4,7-dimethyl-1-o0xo-
NH 3.4.5,5a,6,7,8,9-
B12 N Q octahydropyrazino[1,2-
(\N a]pyrrolo[3,4-flquinoxalin-2(1H)-
- N\)"’// NS yl)piperidine-2,6-dione
§ N 3-((R)-1-0x0-1,3.5.52.6.7.8.9-
B13 Q:«/N{):O . octahydro-2H- .
(\N pyrazino[1',2":4,5][1,4]oxazino|2,3-
HN\)\/O elisoindol-2-yl)piperidine-2,6-dione
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Compound
No.

Structure

Chemical Name

B14

HN 0

(R)-3-((R)-1-0x0-1,3,5,52,6,7,8,9-
octahydro-2H-
pyrazino[1',2":4,5][1,4]oxazino[2,3-
elisoindol-2-yl)piperidine-2,6-dione

B15

N -, O

(S)-3-((S)-1-0x0-1,3,5,5a,6,7,8,9-
octahydro-2H-
pyrazino[1',2":4,5][1,4]oxazino|2,3-
e]isoindol-2-yl)piperidine-2,6-dione

B16

o5
)

N
H

(S)-3-((S)-3-0x0-1,3,7,7a,8,9,10,11-
octahydro-2H-
pyrazino[1',2":4,5][1,4]oxazino|3,2-
elisoindol-2-yl)piperidine-2,6-dione

B17

h
ety

HoN

(S)-3-((25,3aS)-2-amino-7-oxo-
2,3,32,4,7,9-hexahydro-1H,8H-
pyrrolo[1',2":4,5][1,4]oxazino[2,3-
flisoindol-8-yl)piperidine-2,6-dione

B18

(25,3a8)-2-amino-8-(2,6-
dioxopiperidin-3-yl)-2,3,3a,4-
tetrahydro-1H,7H-
pyrrolo[1',2":4,5][1,4]oxazino[2,3-
flisoindole-7,9(8H)-dione

B19

(R)-N-((S)-2,6-dioxopiperidin-3-
yl)-1,2,3,4,4a,5-
hexahydropyrazino[1,2-
d]pyrido[2,3-b][1,4]oxazine-8-
carboxamide

B20

(4aR)-N-(2,6-dioxopiperidin-3-yl)-
N-methyl-1,2,3,4.4a,5-
hexahydropyrazino[1,2-
d]pyrido|2,3-b][1,4]oxazine-8-
carboxamidc

B21

(4aR)-N-(2,6-dioxopiperidin-3-yl)-
N-methyl-1,2,3,4.4a,5-
hexahydrobenzo[b]pyrazino[1,2-
d][1,4]oxazine-8-carboxamide
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Lorrg)oound Structure Chemical Name
0. H 0
0 U (R)-N-((S)-2,6-dioxopiperidin-3-
B2 N y)-1,2,3,4,4a,5-
K\ H hexahydrobenzo[b]pyrazino[ 1,2-
N d][1,4]oxazine-8-carboxamide
HN AN O
H
Q Oﬁjo (S)-N-((S)-2.6-dioxopiperidin-3-
B23 N yl)-1,2,3,4,4a,5- .
H hexahydrobenzo[b]pyrazino| 1,2-
HO,,,/O d][1,4]oxazine-8-carboxamide
H
0 OINIO (4a8)-N-(2,6-dioxopiperidin-3-y1)-
B24 N N-methyl-1,2,3 ,4,4a.,5—
| hexahydrobenzo[b]pyrazino[ 1,2-
(\N d][1,4]oxazine-8-carboxamide
N -, 0
Table 3.
ComNp(:)und Structures Chemical names
0
~ o 3-((S)-3-benzyl-8-0x0-1,2,3 4.41,5.8,10-
NN ;
c1 s/ i octahydro-9H-
Il pyrazino[1',2":4,5](1,4]oxazino[2,3-
o7 "o flisoindol-9-yl)piperidine-2,6-dione
0
N/—(N_ 0 3-((S)-3-(cyclohexylmethyl)-8-oxo-
2 s/ : 1,2,3,4,4a,5,8,10-octahydro-9H-
Il pyrazino[1',2":4,5][ 1,4 ]oxazino|2,3-
0N Y0 flisoindol-9-yl)piperidine-2,6-dionce
H
~
N 0 3-((S)-8-0x0-3-385.2 1 propyl-
C3 /N ! 1,2,3,4,4a,5,8,10-octahydro-9H-
Il pyrazino[1',2":4,5][1,4]oxazino[2,3-
o”™N"o flisoindol-9-yl)piperidine-2,6-dione
0
N/—(N_ 0 3-((S)-3-(cyclopentylmethyl)-8-oxo-
C4 d s ! 1,2,3,4,4a,5.8,10-octahydro-9H-

pyrazino[1',2":4,5][1,4]oxazino[2,3-
flisoindol-9-yl)piperidine-2,6-dione
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Compound
No.

Structures

Chemical names

Cs

3-((S)-3-(2-(1-acetylpiperidin-4-
yl)ethyl)-8-oxo0-1,2,3,4,4a,5,8,10-
octahydro-9H-
pyrazino[1',2":4,5][1,4]oxazino[2,3-
flisoindol-9-yl)piperidine-2,6-dione

Co

3-((S)-3-((2-acetyl-2-
azaspiro[3.5]nonan-7-yl)methyl)-8-oxo-
1,2,3,4,4a,5,8,10-octahydro-9H-
pyrazino[1',2":4,5][1,4]oxazino[2,3-
flisoindol-9-yl)piperidine-2,6-dione

C7

3-((S)-8-o0x0-3-((1-phenylpiperidin-4-
yl)methyl)-1,2,3,4,4a,5,8,10-octahydro-
9H-pyrazino[1',2":4,5][1,4]oxazino[2,3-
flisoindol-9-yl)piperidine-2,6-dione

C8

(S)-3-((R)-7-ethyl-1-0x0-
1,3,5,5a,6,7,8,9-octahydro-2H-
pyrazino[1',2":4,5][1,4]oxazino[2,3-
elisoindol-2-yl)piperidine-2.6-dione

9

C} 0 0

NH
N 0

(S)-3-((R)-7-acetyl-1-oxo-
1,3,5,5a,6,7.8,9-octahydro-2H-
pyrazino[1',2":4,5][1,4]oxazino[2,3-
elisoindol-2-yl)piperidine-2,6-dione

C10

(S)-3-((S)-7-acetyl-1-oxo0-
1,3,5,52,6,7,8,9-octahydro-2H-
pyrazino|1'.2":4,5]| 1.4]oxazino|2,3-
elisoindol-2-yl)piperidine-2,6-dione

1

(S)-3-((S)-7-(4-(difluoromethyl)benzyl)-
1-ox0-1,3,5,5a,6,7,8,9-octahydro-2H-
pyrazino[1',2":4,5][1,4]oxazino[2,3-
elisoindol-2-yl)piperidine-2,6-dione

C12

(S)-3-((S)-7-(3,4-difluorobenzyl)-1-oxo-
1,3.,5,5a,6,7,8,9-octahydro-2H-
pyrazino[1',2":4,5][1,4]oxazino[2,3-
elisoindol-2-yl)piperidine-2,6-dione

C13

Cl

(S)-3-((S)-7-(2-chloro-4-fluorobenzyl)-
1-0x0-1,3,5,5a,6,7,8,9-octahydro-2H-
pyrazino[1',2":4,5][1,4]oxazino[2,3-
e]isoindol-2-yl)piperidine-2,6-dione
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Compound
No.

Structures

Chemical names

C14

0 0]
F H NH
F (\N 0
N 4, O

(S)-3-(3.,4-difluorobenzyl)-N-((S)-2,6-
dioxopiperidin-3-yl)-1,2,3,4,4a,5-
hexahydrobenzo[b]pyrazino[1,2-

d][1,4]oxazine-8-carboxamide

C15

o 0
/Q)LT NH
FLHC . o
\©\/©"u/0

(4aS)-3-(4-(difluoromethyl)benzyl)-N-
(2,6-dioxopiperidin-3-yl)-N-methyl-
1.2,3.4,4a,5-
hexahydrobenzo([b]pyrazino[1,2-
d][1.,4]oxazinc-8-carboxamide

Cl16

o 0
oy
F,HC. (\ 0
N
\©\/N 0

(4aR)-3-(4-(difluoromethyl)benzyl)-N-
(2,6-dioxopiperidin-3-yl)-N-methyl-
1,2.3.4,4a,5-
hexahydrobenzo[b]pyrazino[1,2-
d][1,4]oxazine-8-carboxamide

C17

O

0, O

(5)-3-(4-(difluoromethyl)benzyl)-N-((S)-
2,6-dioxopiperidin-3-yl)-1,2,3.4,4a,5-
hexahydrobenzo|b|pyrazinol|1,2-
d][1.4]oxazine-8-carboxamide

C18

(S)-3-((R)-7-(2-chloro-4-fluorobenzyl)-
1-ox0-1,3,5,5a,6,7,8,9-octahydro-2H-
pyrazino[1',2":4,5][1,4]oxazino[2,3-
elisoindol-2-yl)piperidine-2,6-dione

C1Y

3-((S)-3-(4-fluorobenzyl)-8-oxo-

1,2,3,4,4a,5,8,10-octahydro-9H-
pyrazino[1',2".4,5][1,4]oxazino[2,3-
flisoindol-9-yl)piperidine-2,6-dione

C20

(S)-3-((S)-3-(3-(1-methyl-1H-pyrazol-4-
yl)benzyl)-8-0x0-1,2,3,4,4a,5,8,10-
octahydro-9H-
pyrazino[1',2".4,5][1,4]oxazino[2,3-
flisoindol-9-yl)piperidine-2,6-dione

C21

N-(3-(((S)-9-((S)-2,6-dioxopiperidin-3-
yI)-8-0x0-1,2.4a,5,9,10-hexahydro-8H-
pyrazino[1',2":14,5][1,4]oxazino[2,3-
flisoindol-3(4H)-yl)methyl)phenyl)-4-
methoxybenzamide
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Coml\})(:fund Structures Chemical names
0
N/_\N 0 o , : L
d 7/ f N-(3-(((4aR)-9-(2,6-dioxopiperidin-3-
Il yl)-8-0x0-1,2,4a,5,9,10-hexahydro-8H-
C22 NH 0" N0 pyrazino[1',2":4,5][1,4]oxazino[2,3-
0 flisoindol-3(4H)-yl)methyl)phenyl)-4-
methoxybenzamide
OMe
~
N_)“Qfo N-(3-(((S)-9-((S)-2.6-dioxopiperidin-3-
d Nn yD)-8-0x0-1,2,4a,5,9,10-hexahydro-8H-
C23 H 0" NS0 pyrazino[1',2":4,5][1,4]oxazino[2,3-
0 flisoindol-3(4H)-yl)methyl)phenyl)-4-
methylbenzamide
Me
~
N\_/NQ(O 4-chloro-N-(3-(((S)-9-((S)-2,6-
N dioxopiperidin-3-yl)-8-oxo-
C24 d omo 1,2,4a,5,9,10-hexahydro-8H-
5 NH H pyrazino[1',2":4,5][1.4]oxazino[2,3-
flisoindol-3(4H)-
yl)methyl)phenyl)benzamide
cl
0
N/_(N_ Q(o 2-chloro-N-(3-(((S)-9-((S)-2,6-
N/ N dioxopiperidin-3-yl)-8-oxo-
95 d Il 1.2,42.5.9,10-hexahydro-8H-
NH 0 N 0 pyrazino[1',2":4,5][1,4]oxazino[2,3-
0 flisoindol-3(4H)-
o yl)methyl)phenyl)benzamide
0
N/—(N_ Q{O N-(3-(((S)-9-((S)-2,6-dioxopiperidin-3-
\/ yl)-8-0x0-1,2.4a,5,9,10-hexahydro-8H-
C26 Nn pyrazino[1',2":4,5][1,4]oxazino[2,3-
\H o H 0 flisoindol-3(4H)- .
0 yl)methyl)phenyl)acctamide

a5
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Coml\})(:)und Structures Chemical names
~
o
N\_,NQf N-(3-(((S)-9-((S)-2,6-dioxopiperidin-3-
Nj:l yl)-8-0x0-1,2.42,5.9,10-hexahydro-8H-
C27 \— 07 N0 pyrazino[1',2"4,5][1,4]oxazino[2,3-
o flisoindol-3(4H)-yl)methyl)phenyl)-4-
methoxy-N-methylbenzamide
OMe
~
N\_/N‘Q(O N-(3-(((S)-9-((S)-2,6-dioxopiperidin-3-
N yD)-8-0x0-1,2,4a,5,9,10-hexahydro-8H-
C28 Il pyrazino[1',2":4,5][1,4]oxazino[2,3-
o o flisoindol-3(4H)-
old @ yl)methyl)phenyl)benzenesulfonamide
0
/_(_ 0 (S)-3-((S)-3-(cyclopentylmethyl)-8-oxo-
35 N 1.2.3,4,42.5.8,10-octahydro-OH-
Nn pyrazino[1'.2":4.5](1,4]oxazino|2,3-
0PN N0 flisoindol-9-yl)piperidine-2,6-dione
H
0
7\ 0 3-((R)-3-(cyclopentylmethyl)-8-oxo-
i NN 1.2.3.4.4a,5.8,10-octahydro-9H-
NIl pyrazino[1',2":4,5][1,4]oxazino[2,3-
PN Yo flisoindol-9-yl)piperidine-2,6-dione
H
0
/—(_ 0 (S)-3-((S)-3-(cyclobutylmethyl)-8-0xo-
31 (‘ NN 1.2,3,4,4a,5.8,10-octahydro-9H-
Nn pyrazino[1',2":.4,5][1,4]oxazino|2,3-
N0 flisoindol-9-yl)piperidine-2,6-dione
H
0
/—(_ o (S)-3-((S)-3-(2-cyclohexylethyl)-8-oxo-
N N4<\ >\:(
< > /Ny 1,2,3,4,4a,5,8,10-octahydro-9H-
(32 NIl pyrazino[1',2":4,5][1,4]oxazino[2,3-
0”0 flisoindol-9-yl)piperidine-2,6-dione
e 2 (5)-3-((S)-3-(((1r,4S)-4-
N NQ(O methylcyclohexyl)methyl)-8-oxo-
C33 d — N 1,2,3,4,4a,5,8,10-octahydro-9H-

pyrazino[1',2":4,5][1,4]oxazino[2,3-
flisoindol-9-yl)piperidine-2,6-dione
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Compound
No.

Structures

Chemical names

C34

(5)-3-((5)-3-((4.4-
dimethylcyclohexyl)methyl)-8-oxo-
1,2,3,4,4a,5,8,10-octahydro-9H-
pyrazino[1',2":4,5][1,4]oxazino[2,3-
flisoindol-9-yl)piperidine-2,6-dione

C35

(S)-3-((S)-3-((2-oxaspiro[3.5]nonan-7-
ymethyl)-8-0x0-1,2,3,4,4a,5.8,10-
octahydro-9H-
pyrazino[1',2".4,5][1,4]oxazino[2,3-
flisoindol-9-yl)piperidine-2,6-dione

C36

(3S)-3-((4aS)-3-(bicyclo[2.2.1]heptan-2-
ylmethyl)-8-ox0-1,2,3.4,4a,5,8,10-
octahydro-9H-
pyrazino[1',2":.4,5][ 1,4]oxazino[2,3-
flisoindol-9-yl)piperidine-2,6-dionc

C37

(35)-3-((4aS)-3-(bicyclo[2.2.2]octan-2-
ylmethyl)-8-0xo0-1,2,3.4,4a.5,8,10-
octahydro-9H-
pyrazino[1',2":4,5][1,4]oxazino[2,3-
flisoindol-9-yl)piperidine-2,6-dione

C38

BocN

tert-butyl 9-(((S)-9-((S)-2,6-
dioxopiperidin-3-yl)-8-oxo-
1,2,4a,5.9,10-hexahydro-8H-
pyrazino[1',2":4,5][1,4]oxazino[2,3-
flisoindol-3(4H)-yl)methyl)-3-
azaspiro[5.5Jundecanc-3-carboxylate

Bifunctional Degraders

[0229] 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).

[0230] In certain aspects, the present disclosure provides conjugates of Formula II:

0 O
.B?

B* ‘iqf’(z&{

LB | CC°

B\B2 ~C1 RD1

N

H

D 0
HJZ“:

(RP)g

an,

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

B?is N or CRB?;
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B3is N or CRP3;
B*is N or CRP*;
B?is N or CR™;
one of R¥? and R%, R%3 and R®*, or R®* and R¥, together with the intervening carbon atoms,
form Ring A attached to -L-T, wherein Ring A is optionally substituted 7- to 16-membered
fused carbocycle or optionally substituted 7- to 16-membered fused heterocycle;
the remaining two of R®2, R, RB*, and R, when applicable, are independently hydrogen,
halogen, -CN, -NOa, -OH, -NHa, Ci¢ alkyl, Ci¢ alkoxy, Ci¢ alkylamino, Ca alkenyl, Ca6
alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce 10 aryl, 5- to 10-membered
heteroaryl, -SRP, -S(=0)R?, -S(=0):R?, -S(=0)20R, -S(=0):NRRY, -NR°S(=0):R?, -
NR®S(=0)R?, -NR°S(=0)20R®, -NR°S(=0):NRRY, -NR°C(=O)NRR¢, -NR°C(=O)R?, -
NRPC(=0)OR?, -0S(=0):R?, -0S(=0)20R®, -OS(=0):NRRY, -OC(=0)R?, -OC(=0)OR”, -
OC(=0)NRRY, -C(=0)R¢, -C(=0)OR®, or -C(=O)NRR?, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R"; or
provided that R®? and R®*, R®* and R®*, or R®* and R®*, together with the intervening carbon
atoms, form Ring A attached to L-T, wherein Ring A is optionally substituted 7- to 16-
membered fused heterocycle; and only one of R®? and R®3, RP3 and R, and R®“ and R®
forms Ring A attached to L-T;
- -~ denotes an optional covalent bond between B! and C';
i) when the bond between B! and Clis present:
risl;
BlisC:
Clis -C(R™)- or -C(=0)-;
each R®' is independently hydrogen, halogen, -CN, -NO, -OH, -NHa, Cj.¢alkyl, Cy.¢ alkoxy,
Ciealkylamino, 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. carbocycle or 3-
to 6-membered heterocycle, wherein the carbocycle or heterocycle is optionally

substituted with one or more R"; and
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C?isN;
ii) when the bond between B! and C! is absent:
risOor 1;
B'is N or CR!;
RB!is hydrogen, halogen, -CN, -NO;, -OH, -NHa, Cialkyl, 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
RY
C!is absent; or
C'is hydrogen, Cis alkyl, C.¢ carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0)2R?, -
S(=0),0R?, -S(=0):NRRY, -C(=0)R?, -C(=0)OR?, or -C(=0)NRRY, wherein the alkyl,
carbocyclyl, or heterocyclyl is optionally substituted with one or more RY;
C*isNorO;
wherein i) when C?is N, C!is hydrogen, Cisalkyl, C3 carbocyclyl, 3- to 6-membered
heterocyclyl, -S(=0)2R?, -S(=0),0RP, -S(=0);NRR¢, -C(=0)R?, -C(=0)OR®, or -
C{=O)NR‘RY, wherein the alkyl, carbocyclyl, or heterocyclyl is optionally substituted
with one or more RY; ii) when C?is O, C! is absent;
RP! is hydrogen, deuterium, or C16 alkyl optionally substituted with one or more RY;
q is an integer from 0 to 2,
each RP is independently oxo, halogen, -CN, -NO>, -OH, -NH,, C i alkyl, C 1. alkoxy, C1.6
alkylamino, C2¢ alkenyl, Ca¢alkynyl, Cs.12 carbocyclyl, 3- to 12-membered heterocyclyl, Ce-
1oaryl, 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";

d is an integer selected from 0 to 5;

L is a linker; and

T is a ligand for a protein,

wherein each of the variables in Formula II is described herein.
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[0231] In certain embodiment, the conjugate is a conjugate selected from

~

©
0 w7\ -
0 N N N \ 7/ NH O
N ®) —/ N /
HN o— H N—
O —
(0]
Br ,
(5):‘:
0 CINAER T
(0] N o N \ /)—NH O
N ®) 7/ N /
HN o) H N—
o (0]
Br ,
0 s
0 N ©hpn N \ 7 NH O
N ) N/ N
HN AT / \—
O P
0
Br
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or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.

[0232] In certain embodiments, Ring A attached to -L-T is

(R,
A3 ’
L v | A||| B
/ A A% ’

wherein each of the variables is defined herein.

[0233] In certain embodiments, Ring A attached to -L-T is

o Xl 8

|_/ \/\ |_/ \/\ |_/ \/\

Ma (RMa RA)a (R

, Or N

wherein each of the variables is defined herein.
[0234] In certain embodiments, the conjugate is a conjugate of Formula II-1-b-i, II-1-b-ii, II-1-
b-iii, or II-1-b-iv:
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(I1-1-b-i), 0 (TI-1-b-ii),

’/\N Z ]D
T\ /N\'\)ﬁrN\RAz (R )d
(R

(IT-1-b-iii), or (I1-1-b-iv),

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein each of the
variables is defined herein.

[0235] In certain embodiments, the conjugate is a conjugate of Formula II-2-b-i, II-2-b-ii, II-2-
b-iii, or IT-2-b-iv

0O 0
B4'Bwf Wi W
| B |, AN—X D_)=0
K\N B RO | 4 RD)

T
T< T N \,\)\/O (RD)d L/ . \'\ﬁw

RY,
(R (I1-2-b-i), 0 (T1-2-b-ii),

0 0
g B A N s4 \
|B |, AN~ D_y=o0
(\N 2B poi | J
)\/N RA2 R ™~ L/N\\(ﬁ/-\)\’( “RAZ

Rs (II-2-b-iii), or 0 (II-2-b-iv),
or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein each of the
variables is defined herein.

[0236] In certain embodiments, the conjugate is a conjugate of Formula II-1-b-v, II-1-b-vi, II-1-
b-vii, or 1I-1-b-viii
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gi Lk ;Iﬁx

(RD (RP)q

|_/ \/ |_ \/\ .
(11-1-b-v), (II-1-b-vi),

I o I I« )\L

K[ C‘ D1 ;[ C'RO!

D D

T\|_/ \/\ R ) T\L/ \/\ A (R
(I1-1-b-vii), or R%a (I1-1-b-viii),

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein each of the
variables is defined herein.

[0237] In certain embodiments, the conjugate is a conjugate of Formula II-2-b-v, II-2-b-vi, II-2-
b-vii, or II-2-b-viii

L Thts et Sos

BZ
D
T\ L/ \/\RA (RD) T\ L/ N \/\R " R ) .
Ja (II-2-b-v), )a (I1-2-b-vi),
RAZ
ng% ;IW%‘
N \/\ "N N \/\ R
(R)a (I1-2-b-vii), S (I1-2-b-viii),

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein each of the
variables is defined herein.

[0238] 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
degrads the target protein.

[0239] In certain embodiments, L is a linker comprising Ci alkylene, Ca6 alkenylene, Ca
alkynylene, Cs.12 carbocyclylene, 3- to 12-membered heterocyclylene, Cs.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 by one or more R".
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[0240] Tn certain embodiments, L is of Formula TI-X

ot

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

(I1-X),

wherein:

each L’ is independently Cicalkylene, C2calkenylene, Ca.¢ alkynylene, Cs.12 carbocyclylene, 3- to
12-membered heterocyclylene, Ce10 arylene, 5- to 10-membered heteroarylene, -C(=0)-, -
C(=O)N(RY)-, -C(=0)0-, -N(RY)-, -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 R is independently hydrogen, Ci. alkyl, Cas alkenyl, Ca. alkynyl, Cx.12
carbocyclyl, 3- to 12-membered heterocyclyl, Ce10 aryl, 5- to 10-membered heteroaryl, -
S(=0)2R?, -S(=0)20R", -S(=0)2NR°RY, -C(=0)R?, -C(=0)OR", 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 0 to 6.
[0241] In certain embodiments, each L’ is independently Ci.¢ alkylene (e.g.. methylene (-CHa-),
ethylene (-CH2CH3-), propylene (-CH2CH2CH3-), butylene (-CH2CH2CH2CH3-), pentylene (-
CHCH2CH2CH2CH»-), and hexylene (-CH2CH>CH>CH2CH2CHz-)), Cas alkenylene (e.g.,
cthenylene (C»), 1-propenylene (Cs), 2-propenylene (Cs), 1-butenylene (Cs), 2-butenylene (Ca),
butadienylene (Ca), pentenylene (Cs), pentadienylene (Cs), or hexenylene (Ce)), C26 alkynylene
(e.g., cthynylene (C»), 1-propynylene (Cs), 2-propynylene (Cs), 1-butynylene (C4), 2-butynylene
(C4), pentynylene (Cs), or hexynylene (Cs)), C3-12 carbocyclylene (e.g., cyclopropylene (Cs),
cyclopropenylene (Cs), cyclobutylene (Cs), cyclobutenylene (Ca4), cyclopentylene (Cs),
cyclopentenylene (Cs), cyclohexylene (Ce), cyclohexenylene (Cs), cyclohexadienylene (Ce),
cycloheptylene (C7), cycloheptenylene (C7), cycloheptadienylene (C7), cycloheptatrienylene (Cy),
cyclooctylene (Cs), cyclooctenylene (Cs), bicyclo[2.2.1]heptanylene (Cy),
bicyclo|2.2.2]octanylene (Cs), cyclononylenc (Co), cyclononenylenc (Co), cyclodecylene (Cio),
cyclodecenylene (Cio), octahydro-1H-indenylene (Co), decahydronaphthalenylene (Cio), or
spiro[4.5]decanylene (C10)), 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
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(e.g., phenylene or naphthylene), 5- to 10-membered heteroarylene (e.g., heteroarylene comprising
onc or two 5- or 6-membered rings and 1-5 heteroatoms sclected from N, O, and S), -C(=0)-, -
C(=O)N(R™)-, -C(=0)0-, -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".

[0242] In certain embodiments, each L’ is independently Ci.¢ alkylene, Cs-12 carbocyclylene, 3- to
12-membered heterocyclylene, -C(=0)-, -C(=O)N(RY )-, -C(=0)O-, -N(R" )-, -O-, -S-, o1 -S(=0)>-
. wherein the alkylene, alkenylene, carbocyclylene, heterocyclylene, arylene, or heteroarylene is
optionally substituted with one or more R".

[0243] In certain embodiments, each occurrence of RY is independently hydrogen, Ci-salkyl (e.g.,
methyl (C1), ethyl (C2), n-propyl (Cs), i-propyl (C3). n-butyl (Ca), i-butyl (Cs), s-butyl (C4), -butyl
(Ca4), pentyl (Cs), or hexyl (Cs)), Ca.6 alkenyl (e.g., ethenyl (Ca), 1-propenyl (Cs), 2-propenyl (C3),
1-butenyl (Ca), 2-butenyl (C4), butadienyl (Ca), pentenyl (Cs), pentadienyl (Cs), or hexenyl (Cs)),
Cagalkynyl (e.g., ethynyl (C2), 1-propynyl (C3), 2-propynyl (C3), 1-butynyl (Cs), 2-butynyl (Ca),
pentynyl (Cs), or hexynyl (Cs)), Cs.12 carbocyclyl (e.g., cyclopropyl (C3), cyclopropenyl (Cs),
cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs), cyclohexyl (Cs),
cyclohexenyl (Cs), cyclohexadienyl (C), cycloheptyl (C7), cycloheptenyl (C7), cycloheptadienyl
(C7), 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
(C10), octahydro-1H-indenyl (Co), decahydronaphthalenyl (C1o), or spiro[4.5]decanyl (C10)), 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), -S(=0)2R?, -S(=0),0R®, -S(=0):NR°RY, -C(=O)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".

[0244] In certain embodiments, each occurrence of RY is independently hydrogen, Ci alkyl, Cs.
¢ carbocyclyl, 3- to 6-membered heterocyclyl, -S(=0)2R?, -S(=0)20R", -S(=0):NRR!, -C(=O)R?,
-C(=0)OR®, or -C(=0)NR°RY, wherein the alkyl, carbocyclyl, or heterocyclyl is optionally

substituted with one or more R".
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[0245] Tn certain embodiments, 1 is (). In certain embodiments, tis 1. In certain embodiments, 1 1s
2. In certain embodiments, 11s 3. In certain cmbodiments, 11is 4. In certain ecmbodiments, 11s 5. In
certain embodiments, 1 is 6.

[0246] T, a ligand of a protein, is a chemical entity that competitively or non-competitively binds
a protein.

[0247] 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 1, PDEII, PDEII, 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, CDS, IL-2 receptor, IL-1
receptor, TNF-alphaR, ICAMI, Cat+ channels, VC AM, VLA-4 integrin, selectins, CD40/CD40L,
newokinins and receptors, inosine monophosphate dehydrogenase, p38 MAP Kinase,
RasIRafIMEWERK pathway, interleukin- 1 converting enzyme, caspase, HCV, NS3 protease,
HCV NS3 RNA helicase, glycinamide ribonucleotide formyl transferase, rhinovirus 3C protease,
herpes simplex virus-1 (HSV-I), 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 FIk-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
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chloride channels. Still further target proteins include Acetyl-CoA carboxylase, adenylosuccinate
synthetase, protoporphyrinogen oxidasc, and cnolpyruvylshikimatc-phosphate synthasc.

[0248] 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 (SMARCA?2/4), Kirsten rat sarcoma viral oncogene homolog G12D (KRAS G12D),
Src homology region 2-containing prolein tyrosine phosphatase 2 (SHP2), bromodomain-
containing protein 4 (BRD4) or or BRD?9.

[0249] In certain embodiments, T is a small molecule.

[0250] In certain embodiments, T is an antibody.

[0251] 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.

[0252] In certain embodiments, T is a ligand for an estrogen receptor. In certain embodiments, T
is ligand for an androgen receptor. In certain embodiments, T is ligand for a STAT3 protein.
[0253] In certain embodiments, T is an estrogen receptor inhibitor. In certain embodiments, T is

an androgen receptor inhibitor. In certain embodiments, T is a STAT3 protein inhibitor.

[0254] In certain embodiments, the conjugate is of Formula I’:

0 O
R er NH
IB o C /N D : 0
2 ATy Re -
Y @),

and pharmaceutically acceptable salts, solvates, or stereoisomers thereof,

wherein:
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is hydrogen, halogen, -CN, -NOa, -OH, -NHa, Ci alkyl, C1.6 alkoxy, Ci.6 alkylamino, Cas
alkenyl, Cz alkynyl, Ce.10 aryl, 5- to 10-membered heteroaryl, Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, -SR®, -S(=O)R?, -S(=0)2R?, -S(=0)20R’, -S(=0)_NR°R¢, -
NRS(=0):R?, -NRS(=0)R?, -NR‘S(=0),0R®, -NRS(=0):NRRY, -NR’C(=0)NRR?, -
NRPC(=0)R¢, -NR"C(=0)ORP, -OS(=0):R?, -0S(=0)20R®, -OS(=0)2NRR, -OC(=O)R?, -
OC(=0)OR®, -OC(=0)NR°RY, -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"; or

and R?, together with the intervening carbon atoms, form optionally substituted 7- to 16-
membered fused heterocycle attached to -L-T;

is N or CR?;

is hydrogen, halogen, -CN, -NO,, -OH, -NHaz, Ci alkyl, Ci alkoxy, Ci.¢ alkylamino, Cas
alkenyl, Ca¢ alkynyl, Ce-10 aryl, 5- to 10-membered heteroaryl, Cs.12 carbocyclyl, 3- to 12-
membered heterocyclyl, -SR®, -S(=O)R?, -S(=0):R?, -S(=0):0R’, -S(=0):NR‘R¢, -
NRS(=0)2R?, -NRS(=O)R?, -NR°S(=0);0R", -NR°S(=0).NRR¢, -NRC(=O)NRRY, -
NR’C(=0)R?, -NR"C(=0)OR", -OS(=0)2R?, -0S(=0):0R", -OS(=0)2NR‘R?, -OC(=O)R?, -
OC(=0)OR". -OC(=0)NRR", -C(=0)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%; or

and R, together with the intervening carbon atoms, form optionally substituted 7- to 16-

membered fused heterocycle attached to -L-T;

provided that either R! and R?, or R? and R?, form optionally substituted 7- to 16-membered fused

heterocycle attached to -L-T;

Y’ isNor CRY;
RY is hydrogen, halogen, -CN, -NO». -OH, -NHa. Cy.¢ alkyl. Ci.6 alkoxy, Ci. alkylamino, Ca.¢

alkenyl, Ca¢ alkynyl, Ce.1p aryl, 5- to 10-membered heteroaryl, Cs.12 carbocyclyl, or 3- to 12-
membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, aryl,

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

--- denotes an optional covalent bond between Y and U;

when the bond between Y and U is absent:

risOor1;
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Y is N or CRY;

RY is hydrogen, halogen, -CN, -NOa, -OH, -NH>, Ci6 alkyl, C 16 alkoxy, Ci6 alkylamino, Ca.
alkenyl, Ca6 alkynyl, Ce.1p aryl, 5- to 10-membered heteroaryl, Cs.12 carbocyclyl, or 3- to 12-
membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, aryl,
heteroaryl, carbocyclyl, or heterocyclyl is optionally substituted with one or more R"Y;

U is hydrogen or Ci6 alkyl optionally substituted with one or more R";

when the bond between Y and U is present:

ris 1;

YisC;

U is -CHy-, -C(=0)-, (C=0)-N(RY)-*, -N=C(R")-*;

RV is H or Ci.¢alkyl optionally substituted with one or more R", and * denotes attachment to Ring
B;

R*is hydrogen, deuterium, C1.¢ haloalkyl, or C1. alkyl; and

q is an integer from 0 to 2,

L is a linker, and

T is a ligand for a protein,

wherein:

each R" is independently oxo, halogen, -CN, -NO, -OH, -NH», C¢ alkyl, Ci6 alkoxy, Ci6
alkylamino, Cx¢ alkenyl, Ca alkynyl, Cei0 aryl, 5- to 10-membered heteroaryl, Csi2
carbocyclyl, 3- to 12-membered heterocyclyl, -SR®, -S(=0)R?, -S(=0)2R?, -S(=0).0R", -
S(=0),NRRY, -NR°S(=0):R?, -NR°S(=0)R?, -NR°S(=0),0R®, -NR°S(=0):NRR!,
NR"C(=0)NRRY, -NR"C(=O)R’, -NR"C(=0)OR’, -OS(=0)R% -OS(=0)20R’, -
0S(=0):NR°RY, -OC(=0)R?, -OC(=0)OR®, -OC(=0)NRRY, -C(=0)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 substituents selected
from oxo, halogen, -CN, -NO2, -OH, -NH», Cy¢ alkyl, Ci alkoxy, Ci6 alkylamino, Ca
alkenyl, C2¢ alkynyl, C3.¢ carbocyclyl, and 3- to 6-membered heterocyclyl; or
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two RY, together with the one or more intervening atoms, form Ce1o aryl, 5- to 10-membered
heteroaryl, Cs.12 carbocyclyl or 3- to 12-membered heterocyclyl;

each R"is independently Cy.¢alkyl, Ca¢alkenyl, C26alkynyl, C3.12 carbocyclyl, 3- to 12-membered
heterocyclyl, Cs 10 aryl, 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, Ce.10aryl, or 5- to 10-membered heteroaryl; and

each R® and R%is independently hydrogen, Cialkyl, Co alkenyl, Ca. alkynyl, Cs.1> catbocyelyl,
3- 1o 12-membered heterocyclyl, Ce-iparyl, or 5- (o 10-membered heteroaryl; or

R¢ and R, 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, -NHz, Ci alkyl, Ci. alkoxy, Cis
alkylamino, Ca.¢ alkenyl, Ca¢alkynyl, Cs.¢ carbocyclyl, or 3- to 6-memberred heterocyclyl.

[0255] In certain embodiments, the optionally substituted 7- to 16-membered fused heterocycle

attached to -L-T is not

ol 5 o
jN;\j\N HN & O

90 WOr X
o—" and 0] )

[0256] In certain embodiment, the conjugate is a conjugate selected from

N

R
0 CINAER _
0 N N N »)—NH O
N ®) / \ N /
HN 0 H N—
O —
0
Br ,
© .3\
0 o 7/ \ -
0 N Rl N J—NH O
N ®) 7 \ N /
HN 0~ H N—
O pu—
(0]
Br .
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0 /(s)~\. -
O N ©)n N \ /)—NH O
N ) / N
HN o— i /' \—

[0257] In certain embodiments, the conjugate of Formula I’ is a conjugate of Formula I’-1

0O O
R! Y'\ NH
IBI«CIszLj}fO
RSy TUR (r-1),

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereol.
[0258] In certain embodiments, U is -CHa- or -C(=0)-.

[0259] In certain embodiments, the conjugate of Formula I’ is a conjugate of Formula I’-2
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0 O
R1 Y'\\\r%r NH

IB y AN D =0
ROy R I-2),

or a pharmaceutically acceptable salt, solvate, or stercoisomer thereof.

[0260] In certain embodiments, Y is N.

[0261] In certain embodiments, Y is CRY, and RY is hydrogen, halogen, -CN, -NO,, -OH, -NH>,
Cr6 alkyl, Cy6 alkoxy, Ci alkylamino, Ca alkenyl, Ca¢ alkynyl, Ce-10 aryl, 5- to 10-membered
heteroaryl, Cs.12 carbocyclyl, or 3- to 12-membered heterocyclyl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, aryl, heteroaryl, carbocyclyl, or heterocyclyl is optionally substituted
with one or more R".

[0262] In certain embodiments, Y is CRY.

[0263] In certain cmbodiments, RY is hydrogen, halogen, or Cy. alkoxy.

[0264] In certain embodiments, R! and R together with the intervening carbon atoms, form
optionally substituted 8- to 12-membered fused bicyclic heterocycle attached to -L-T.

[0265] In certain embodiments, the 7- to 16-membered or 8- to 12-membered fused heterocycle is
optionally substituted with one or more R". In certain embodiments, the 7- to 16-membered or 8-
to 12-membered fused heterocycle is optionally substituted with one or more R. In certain
embodiments, the 7- to 16-membered or 8- to 12-membered fused heterocycle is optionally
substituted with one or more R. In certain embodiments, the 7- to 16-membered or 8- to 12-
membered fused heterocycle is optionally substituted with onc or more R®.

[0266] In certain embodiments, R"is R. In certain embodiments, R"is R®. In certain embodiments,
RYis RO In certain embodiments, R'is R’. In certain embodiments, R'is R°.

[0267] In certain embodiments, the 7- to 16-membered or 8- to 12-membered fused heterocycle is
optionally substituted with one or more substituents selected from oxo, halogen, -CN, -NO2, -OH,
-NHz, Cis alkyl, Ci6 alkoxy, Cis alkylamino, Ca alkenyl, C2 alkynyl, Ce-10 aryl, 5- to 10-
membered heteroaryl, Cs.p2 carbocyclyl, 3- (o 12-membered heterocyclyl, -SR®, -S(=0)R?, -
S(=0)R?, -S(=0)0R®, -S(=0)NR‘R?, -NR°S(=0):R? -NRS(=O)R? -NRS(=0)0R", -
NR®S(=0):NR°RY, -NRPC(=0)NR°RY, -NR°C(=0)R? -NR’C(=0)OR®, -OS(=0)R? -
0S(=0)0R", -0OS(=0)NR‘RY, -OC(=0)R?, -OC(=0)OR®, -OC(=O)NR‘R¢, -C(=O)R%, -
C(=0)ORY, or -C(=0)NRRY; wherein the alkyl, alkoxy, alkylamino, alkenyl, alkynyl, carbocyclyl,

heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more substituents selected
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from oxo, halogen, -CN, -NQOz, -OH, -NH2, C1.6 alkyl, Ci alkoxy, Ci alkylamino, Ca.¢ alkenyl,
Caealkynyl, Cs¢carbocyclyl, and 3- to 6-membered heterocyclyl.
[0268] In certain embodiments, R' and R?, together with the intervening carbon atoms, form

optionally substituted 8- to 12-membered fused bicyclic heterocycle attached to -L-T

~L 4
T E
@la/l\
F

wherein E and F are independently CH or N.

[0269] In certain embodiments, Ring A' is optionally substituted 5- to 7-membered heterocycle.
[0270] In certain embodiments, Ring A" is optionally substituted 5- to 7-membered heterocycle
comprising onc nitrogen atom. In ccrtain cmbodiments, Ring A! is optionally substituted 5- to 7-
membered heterocycle comprising two nitrogen atoms.

[0271] In certain embodiments, Ring A! is optionally substituted 5-membered heterocycle. In
certain embodiments, Ring A! is optionally substituted 6-membered heterocycle. In certain
embodiments, Ring A' is optionally substituted 7-membered heterocycle.

[0272] In certain embodiments, Ring A' is optionally substituted 5-membered heterocycle
comprising one nitrogen atom. In certain embodiments, Ring A' is optionally substituted 6-
membered heterocycle comprising one nitrogen atom. In certain embodiments, Ring A' is
optionally substituted 7-membered heterocycle comprising one nitrogen atom.

[0273] In certain embodiments, Ring A' is optionally substituted 5-membered heterocycle
comprising two nitrogen atoms. In certain embodiments, Ring A' is optionally substituted 6-
membered heterocycle comprising two nitrogen atoms. In certain embodiments, Ring A! is
optionally substituted 7-membered heterocycle comprising two nitrogen atoms.

[0274] In certain embodiments, Ring A! is optionally substituted with one or more R". In certain
embodiments, Ring A" is optionally substituted with one or more R'. In certain embodiments, Ring
Alis optionally substituted with one or more R’. In certain embodiments, Ring A is optionally
substituted with one or more R,

[0275] In certain embodiments, Ring A? is optionally substituted 5- to 7-membered heterocycle.
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[0276] Tn certain embodiments, Ring A? is optionally substituted 5- to 7-membered heterocycle
comprising onc nitrogen atom. In certain embodiments, Ring A? is optionally substituted 5- to 7-
membered heterocycle comprising two nitrogen atoms.

[0277] In certain embodiments, Ring A? is optionally substituted 5-membered heterocycle. In
certain embodiments, Ring A? is optionally substituted 6-membered heterocycle. In certain
embodiments, Ring A is optionally substituted 7-membered heterocycle.

[0278] In certain embodiments, Ring A? is optionally substituted 5-membered heterocycle
comprising one nitrogen atom. In certain embodiments, Ring A” is optionally substituted 6-
membered heterocycle comprising one nitrogen atom. In certain embodiments, Ring A? is
optionally substituted 7-membered heterocycle comprising one nitrogen atom.

[0279] In certain embodiments, Ring A? is optionally substituted 5-membered heterocycle
comprising two nitrogen atoms. In certain embodiments, Ring A? is optionally substituted 6-
membered heterocycle comprising two nitrogen atoms. In certain embodiments, Ring A? is
optionally substituted 7-membered heterocycle comprising two nitrogen atoms.

[0280] In certain embodiments, Ring A?is optionally substituted with one or more R". In certain
embodiments, Ring A? is optionally substituted with one or more R!, In certain embodiments, Ring
A? is optionally substituted with one or more R’. In certain embodiments, Ring A? is optionally
substituted with one or more R,

[0281] In certain embodiments, R and R?, together with the intervening carbon atoms, form 8- to

12-membered fused bicyclic heterocycle selected from

o e R

|_/ \/\ \/ \/\ |_/ \/\
s s s , s , s , ,and

R5
I
N rd
)
’N .\
T~(R)s

IL_N\

T RS ,

wherein:
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R’ is hydrogen or Ci.salkyl optionally substituted with one or more RY; or

R’ is an amino-protccting group;

R¢ is hydrogen, Ci.¢alkyl, Ca.6 alkenyl, Ca alkynyl, Co-10aryl, 5- to 10-membered heteroaryl, Cs-
12 carbocyelyl, 3- to 12-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, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl is optionally substituted with one or more R"; or

R® is an amino-protecting group;

each R' independently is oxo, halogen, -CN, -NO», -OH, -NHa, Ci alkyl, Cis alkoxy, Ci.
alkylamino, Cas¢ alkenyl, Cos alkynyl, Cei0 aryl, 5- to 10-membered heteroaryl, Csz 12
carbocyclyl, 3- to 12-membered heterocyclyl, -SR®, -S(=O)R?, -S(=0)2R?, -S(=0),0R®, -
S(=0)2NRRY, -NRS(=0)2R?, -NRS(=0)R?, -NRS(=0),0R’, -NR°S(=0):NR‘RY,
NR’C(=O)NRRY, -NR"C(=0)R* -NR°C(=0)OR®, -OS(=0):R? -0S(=0)0R’, -
0S(=0):NRRY, -OC(=0)R?, -OC(=0)OR®, -OC(=0)NRRY, -C(=0)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"; and

s 1s an integer selected from 0 to 8, as valency permits.

[0282] In certain embodiments, the conjugate of Formula I’-1 is a conjugate of Formula I’-1-i,

I’-1-ii, I’-1-iii, I’-1-iv, I’-1-v, I’-1-vi, I’-1-vii, or I’-1-viii:

occRc b ec-ecs

R>s @-1-0), i <R) (P-1-if),
(R), R‘
, & /\/

Ll i ;
CN I C N D 0}

4 g 4 q

& (I’-1-iii), & @

-1-iv),
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Joccace ;Ircfwi}

LN NI \/\ T~ e \/\
(R)s (I’-1-v), (I’-1-vi),
(R)s !
(R)s
T L\ /\/ \ /\/
NH
C N c N D 0
R* R4 g
(I’-1-vii), or (I’-1-viii),

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.
[0283] In certain embodiments, the conjugate of Formula I’-2 is a conjugate of Formula I’-2-i,

I’-2-ii, I’-2-iii, I’-2-iv, I’-2-v, I’-2-vi, I’-2-vii, or I’-2-viii

0 0
0 er NH
IB in— D_)=o0 I
oY R )
T\L/N\’\Ri ) L/ \,\ .
(R)s (I’-2-i), R)s (I’-2-ii),
(R)s !
(R)s
T’L\N/\/ Lo
b 0 0
N er NH
; :[B ¢ ANA D =0
4 2
R (P-24ii), 07 07 v R¢ (-2-iv),
| 0 0
N er NH
IB iN— D Y=o I
A ;
(R)s (I’-2-v), (R>s (IP-2-vi),

76



WO 2024/015340 PCT/US2023/027344

(R)s R
T'L‘N/\/j 0 0o T’L\N/\/ﬁ 0 0
N Y'%rﬂ{[r NH N er NH
IB,Y HN D e 0 IB/Y HN D ; 0
N Y R* 07N v R*
R (I’-2-vii), or R® Ir-2-

viii),
or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.
[0284] In certain embodiments, R’ is hydrogen or Ci.¢ alkyl.
[0285] In certain embodiments, Y’ is N.
[0286] In certain embodiments, Y is CR®.
[0287] In certain embodiments, R? is hydrogen, halogen, -CN, -NOa, -OH, -NHa, Cisalkyl, Ci6
alkoxy, Ci-¢ alkylamino, Ca¢ alkenyl, Ca. alkynyl, Cs-10 aryl, 5- to 10-membered heteroaryl, Cs.12
carbocyclyl, or 3- to 12-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, aryl, heteroaryl, carbocyclyl, or heterocyclyl is optionally substituted with one or more
R"
[0288] In certain embodiments, R is hydrogen.
[0289] In certain embodiments, R? and R?, together with the intervening carbon atoms, form
optionally substituted 8- to 12-membered [used bicyclic heterocycle attached to -L-T.
[0290] In certain embodiments, the 7- to 16-membered or 8- to 12-membered fused heterocycle is
optionally substituted with one or more R". In certain embodiments, the 7- to 16-membered or 8-
to 12-membered fused heterocycle is optionally substituted with one or more R, In certain
embodiments, the 7- to 16-membered or 8- to 12-membered fused heterocycle is optionally
substituted with one or more R, In certain embodiments, the 7- to 16-membered or 8- to 12-
membered fused heterocycle is optionally substituted with one or more R®.
[0291] In certain embodiments, R%is R. In certain embodiments, R"is R>. In certain embodiments,
RYis R®. In certain embodiments, R' is R’. In certain embodiments, R'is R°.
[0292] In certain embodiments, the 7- to 16-membered or 8- to 12-membered fused heterocycle is
optionally substituted with one or more substituents selected from oxo, halogen, -CN, -NO, -OH,
-NH», Ci alkyl, Ci6 alkoxy, Cis alkylamino, Ca alkenyl, Ca6 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)2NRR?, -NR°S(=0):R%, -NR‘S(=0)R*, -NRS(=0):0R", -
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NRSS(=0)NR°R?,  -NRPC(=0)NRRY, -NRC(=0)R? -NR°C(=0)OR’, -OS(=0):R? -
08(=0)20R’, -OS(=0):NRR?, -OC(=O)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 substituents selected
from oxo, halogen, -CN, -NOz2, -OH, -NHz, Ci alkyl, C1 alkoxy, Ci alkylamino, C2 alkenyl,
Cagalkynyl, Cs¢carbocyclyl, and 3- to 6-membered heterocyclyl.

[0293] In certain embodiments, R? and R?, together with the intervening carbon atoms, form

optionally substituted 8- to 12-membered [used bicyclic heterocycle attached to -L-T

L P
T E
Az 1A'
F

wherein E and F are independently CH or N.

[0294] In certain embodiments, Ring A! is optionally substituted 5- to 7-membered heterocycle.
[0295] In certain embodiments, Ring A! is optionally substituted 5- to 7-membered heterocycle
comprising one nitrogen atom. In certain embodiments, Ring A’ is optionally substituted 5- to 7-
membered heterocycle comprising two nitrogen atoms.

[0296] In certain embodiments, Ring A' is optionally substituted 5-membered heterocycle. In
certain embodiments, Ring A' is optionally substituted 6-membered heterocycle. In certain
embodiments, Ring A' is optionally substituted 7-membered heterocycle.

[0297] In certain embodiments, Ring A' is optionally substituted 5-membered heterocycle
comprising one nitrogen atom. In certain embodiments, Ring A' is optionally substituted 6-
membered heterocycle comprising one nitrogen atom. In certain embodiments, Ring Al is
optionally substituted 7-membered heterocycle comprising one nitrogen atom.

[0298] In certain embodiments, Ring A! is optionally substituted 5-membered heterocycle
comprising two nitrogen atoms. In certain embodiments, Ring A' is optionally substituted 6-
membered heterocycle comprising two nitrogen atoms. In certain embodiments, Ring A! is
optionally substituted 7-membered heterocycle comprising two nitrogen atoms.

[0299] In certain embodiments, Ring A! is optionally substituted with one or more R". In certain

embodiments, Ring A' is optionally substituted with one or more R’ In certain embodiments, Ring
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A'is optionally substituted with one or more R, In certain embodiments, Ring A is optionally
substituted with onc or more R,

[0300] In certain embodiments, Ring A” is optionally substituted 5- to 7-membered heterocycle.
[0301] In certain embodiments, Ring A% is optionally substituted 5- to 7-membered heterocycle
comprising one nitrogen atom. In certain embodiments, Ring A? is optionally substituted 5- to 7-
membered heterocycle comprising two nitrogen atoms.

[0302] In certain embodiments, Ring A? is optionally substituted 5-membered heterocycle. In
certain embodiments, Ring A? is optionally substituted 6-membered heterocycle. In certain
embodiments, Ring A? is optionally substituted 7-membered heterocycle.

[0303] In certain embodiments, Ring A? is optionally substituted 5-membered heterocycle
comprising one nitrogen atom. In certain embodiments, Ring A” is optionally substituted 6-
membered heterocycle comprising one nitrogen atom. In certain embodiments, Ring A? is
optionally substituted 7-membered heterocycle comprising one nitrogen atom.

[0304] In certain embodiments, Ring A® is optionally substituted 5-membered heterocycle
comprising two nitrogen atoms. In certain embodiments, Ring A” is optionally substituted 6-
membered heterocycle comprising two nitrogen atoms. In certain embodiments, Ring A? is
optionally substituted 7-membered heterocycle comprising two nitrogen atoms.

[0305] In certain embodiments, Ring Alis optionally substituted with one or more R". In certain
embodiments, Ring A*is optionally substituted with one or more R'. In certain embodiments, Ring
A? is optionally substituted with one or more R’. In certain embodiments, Ring A? is optionally
substituted with one or more R®.

[0306] In certain embodiments, R? and R?, together with the intervening carbon atoms, form 8- to

12-membered [used bicyclic heterocycle selected from

79



WO 2024/015340 PCT/US2023/027344
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wherein:

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

R® is an amino-protecting group;

R%is hydrogen, Ci.¢alkyl, Co.s alkenyl, Ca.g alkynyl, Ce-10 aryl, 5- to 10-membered heteroaryl, Cs.
12 carbocyclyl, 3- to 12-membered heterocyclyl, -S(=0)2R?, -S(=0)20R®, -S(=0):NR°RY, -
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"; or

R is an amino-protecting group;

each R' independently is oxo, halogen, -CN, -NO», -OH, -NHa, Ci. alkyl, Ci alkoxy, Cis
alkylamino, Ca alkenyl, Ca alkynyl, Ce10 aryl, 5- to 10-membered heteroaryl, Cs.i»
carbocyclyl, 3- to 12-membered heterocyclyl, -SR®, -S(=O)R?, -S(=0)2R¢, -S(=0),0R®,
S(=0)2NRRY,  -NRSS(=0)2R?, -NRS(=0)R?, -NRS(=0),0R®, -NR°S(=0),NR°R¢,
NR’C(=0)NRRY, -NR°C(=0)R?, -NR'C(=0)OR®, -0S(=0)R% -0S(=0),0R",
0S(=0)2NRR’, -OC(=0)R?, -OC(=0)OR", -OC(=0)NRRY, -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"; and
s 1 an integer selected from O to 8, as valency permits.
[0307] In certain embodiments, the conjugate of Formula I’-1 is a conjugate of Formula I’-1-ix,

I’-1-x, I’-1-xi, or I’-1-xii:
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0 0
Rl Y NH NH
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T\L /N\\ ‘ 0
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or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.
[0308] In certain embodiments, the conjugate of Formula I’-2 is a conjugate of Formula I’-2-ix,

I’-2-x, I’-2-xi, or I’-2-xii:

T\L Y 0 g \\(A
(Rl (-2-ix), 0 (I-2-x),
0O O
R1 ! } NH RJI Y\\’/é%
| B f D =0 | B Y
P
Y 4 9 (\N
N R
ST NRS (R
R)s (I’-2-xi), or 0 (I’-2-xii),

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.

[0309] Tn certain embodiments, R¥ is hydrogen or Ci.¢ alkyl.

[0310] In certain embodiments, R! is hydrogen, halogen, -CN, -NO., -OH, -NHz, Ci5 alkyl, Ci6
alkoxy, Ci.¢ alkylamino, C2¢ alkenyl, Ca6 alkynyl, Cs-10 aryl, 5- to 10-membered heteroaryl, Cs.12
carbocyclyl, or 3- to 12-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, aryl, heteroaryl, carbocyclyl, or heterocyclyl is optionally substituted with one or more
R"

[0311] In certain embodiments, R is hydrogen.

[0312] In certain embodiments, Y’ is N.
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[0313] Tn certain embodiments, Y’ is CRY .

[0314] In ccrtain cmbodiments, RY is hydrogen, halogen, -CN, -NO», -OH, -NHa, Ci¢alkyl, Ci6
alkoxy, Ci¢ alkylamino, C2¢ alkenyl, Ca¢ alkynyl, Ce-10 aryl, 5- to 10-membered heteroaryl, C3.12
carbocyclyl, or 3- to 12-membered heterocyclyl, wherein the alkyl, alkoxy, alkylamino, alkenyl,
alkynyl, aryl, heteroaryl, carbocyclyl, or heterocyclyl is optionally substituted with one or more
R"

[0315] In certain embodiments, RY is hydrogen.

[0316] In certain embodiments, each R' is independently oxo, halogen, -CN, -NO», -OH, -NH», C;-
6 alkyl, Cis alkoxy, Ci alkylamino, Ca.6 alkenyl, Ca6 alkynyl, Ces.10 aryl, 5- to 10-membered
heteroaryl, Cs.12 carbocyclyl, or 3- to 12-membered heterocyclyl, wherein the alkyl, alkoxy,
alkylamino, alkenyl, alkynyl, aryl, heteroaryl, carbocyclyl, or heterocyclyl is optionally substituted
with one or more R".

[0317] In certain embodiments, s is an integer selected from 0 to 8, as valency permits. In certain
embodiments, s is an integer selected from O to 7, as valency permits. In certain embodiments, s is
an integer selected from O to 6, as valency permits. In certain embodiments, s is an integer selected
from 0 to 5, as valency permits. In certain embodiments, s is an integer selected from O to 4, as
valency permits. In certain embodiments, s is an integer selected from 0 to 3, as valency permits.
In certain embodiments, s is an integer selected from 0 to 2, as valency permits. In certain
embodiments, s is 0 or 1, as valency permits.

[0318] 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. In certain embodiments, s is 5. In
certain embodiments, s is 6. In certain embodiments, s is 7. In certain embodiments, s is 8.

[0319] In certain embodiments, R* is hydrogen. In certain embodiments, R* is deuterium. In certain
embodiments, R* is Ci.haloalkyl. In certain embodiments, R* is Ci.¢ alkyl.

[0320] In certain embodiments. q is 0. In certain embodiments, q is 1. In certain embodiments, q
is 2. In certain embodiments, q is 0 or 1. In certain embodiments, q is 0 or 2. In certain
embodiments, q is 1 or 2.

[0321] 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

degrads the target protein.
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[0322] In certain embodiments, L is a linker comprising 6- to 10-membered heteroarylene, Ce1o
arylenc, Cs.12 membered carbocyclylene, or 3- to 12-membered heterocyclylene, wherein the
arylene, heteroarylene, carbocyclylene, or heterocyclylene is optionally substituted by one or more
RY, and is directly attached to T.

[0323] In certain embodiments, L is of formula

”

wherein:

* denotes attachment to T;

cach -W’- is independently Ci3 alkylene, Ca alkenylene, C» alkynylene, Cs-12 carbocycylene, 3- to
12-membered heterocyclylene, Ce.10 arylene, 5- to 10-membered heteroarylene, -C(=0)-, -
NRY-, -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 R is independently hydrogen, Ci¢ alkyl, Ca.¢ alkenyl, Co alkynyl, C.10 aryl,
5- to 10-membered heteroaryl, Cs.12 carbocyclyl, or 3- to 12-membered heterocyclyl, wherein
the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more R"; and

tis an integer selected from 1 to 15.

[0324] In certain embodiments, L is of formula

* _WI1{W"]‘ Kk
t-1

?

wherein:

W’!is 6- to 10-membered heteroarylene, Cs-10 arylene, C3.12 membered carbocyclylene, or 3- to
12-membered heterocyclylene, wherein the arylene, heteroarylene, carbocyclylene, or
heterocyclylene is optionally substituted by one or more R"; and

each -W’- is independently C3 alkylene, -C(=0)-, -N(RY)-, -O-, Cs.12 carbocycylene, or 3- to 12-
membered heterocyclylene, wherein the alkylene, carbocyclylene, or heterocyclylene is
optionally substituted with one or more R".

[0325] In certain embodiments, L is of Formula:

*-E—W—Cy1—[—2'-];§-**

?

wherein:
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W is absent; or

W is Ci3alkylene, -O-, -NRW-, or -(C=0)- , wherein the alkylenc is optionally substituted by onc
or more RY;

Cy' is absent; or

Cy! is 6-membered heteroarylene, Co arylene, Cs.12 membered carbocyclylene, or 3- to 12-
membered heterocyclylene, wherein the arylene, heteroarylene, carbocyclylene, or
heterocyclylene is optionally substituted by one or more R;

7’ 1s absent; or

each Z’ is independently Ci-3alkylene, -O-, -NR%-, -(C=0)-, C3.1o membered carbocyclylene, or
3- to 12-membered heterocyclylene, wherein the alkylene, carbocyclylene, or
heterocyclylene is optionally substituted by one or more R";

RY is hydrogen or Ci.¢ alkyl optionally substituted with one or more R"; and

p is an integer selected from 0 to 8.

[0326] T, a ligand of a protein, is a chemical entity that competitively or non-competitively binds

a protein.

[0327] In certain embodiments, the protein is B7.1 and B7, TINFRIm, TNFR2, NADPH oxidase,

BcellBax and other partners in the apotosis pathway, C5a receptor, HMG-CoA reductase, PDE V

phosphodiesterase type, PDE IV phosphodiesterase type 4, PDE 1, 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., Gg, 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. CDS, 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- 1 converting enzyme, caspase, HCV, NS3 protease,

HCV NS3 RNA helicase, glycinamide ribonucleotide formyl transferase, rhinovirus 3C protease,

herpes simplex virus-1 (HSV-I), protease, cytomegalovirus (CMV) protease, poly (ADP-ribose)

polymerase, cyclin dependent kinases, vascular endothelial growth factor, oxytocin receptor,

84



WO 2024/015340 PCT/US2023/027344

microsomal transfer protein inhibitor, bile acid transport inhibitor, 5 alpha reductase inhibitors,
angiotensin 11, glycine receptor, noradrenaline reuptake receptor, cndothelin receptors,
neuropeptide Y and receptor, estrogen receptors, androgen receptors (AR), adenosine receptors,
adenosine kinase and AMP deaminase, purinergic receptors (P2Y 1, P2Y2, P2Y4, P2Y6, P2X1-7),
farnesyl transferases, geranylgeranyl transferase, TrkA a receptor for NGF, beta-amyloid, tyrosine
kinase FIK-IIKDR, vitronectin receptor, integrin receptor, Her-2l neu, telomerase inhibition,
cytosolic phospholipaseA2 and EGF receptor tyrosine kinase. Additional protein targets include,
[or 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.

[0328] 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 (SMARCA?2/4), Kirsten rat sarcoma viral oncogene homolog G12D (KRAS G12D),
Src homology region 2-containing protein tyrosine phosphatase 2 (SHP2), or bromodomain-
containing protein 4 (BRD4).

[0329] In certain embodiments, T is a small molecule.

[0330] In certain embodiments, T is an antibody.

[0331] 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.

[0332] In certain embodiments, T is a ligand for an estrogen receptor. In certain embodiments, T

is ligand for an androgen receptor. In certain embodiments, T is ligand for a STAT3 protein.
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[0333] In certain embodiments, T is an estrogen receptor inhibitor. In certain embodiments, T is

an androgen receptor inhibitor. In certain embodiments, T is a STAT3 protein inhibitor.

[0334] The compounds of the present disclosure may possess advantageous characteristics, as
compared to known compounds, such as known cereblon-binding agents or known degraders
comprising cereblon-binding agents. For example, the compounds of the present disclosure may
display more potent cereblon-binding activity or more potent degradation activity against certain
proteins, more [avorable pharmacokinetic properties (e.g., as measured by Crax, Tmax, and/or
AUCQC), and/or less interaction with other cellular targets (e.g.. hepatic cellular transporter such as
OATPIB1) and accordingly improved safety (e.g., drug-drug interaction). These beneficial
properties of the compounds of the present disclosure can be measured according to methods
commonly available in the art, such as methods exemplified herein.

[0335] 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 formulac 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.

[0336] 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 formulac or any individual
compounds disclosed herein) is a hydrate.

[0337] The details of the disclosure are set forth in the accompanying description below. Although
methods and materials similar or equivalent to those described herein can be used in the practice
or testing of the present disclosure, illustrative methods and materials are now described. Other
features, objects, and advantages of the disclosure will be apparent from the description and from
the claims. In the specification and the appended claims, the singular forms also include the plural
unless the context clearly dictates otherwise. Unless defined otherwise, all technical and scientific

terms used herein have the same meaning as commonly understood by one of ordinary skill in the
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art to which this disclosure belongs. All patents and publications cited in this specification are

incorporated herein by reference in their entiretics.

Forms of Compounds Disclosed Herein

Pharmaceutically acceptable salts

[0338] 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 (reating diseases by administering such
pharmaceutically acceptable salts as pharmaceutical compositions.

[0339] 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.

[0340] 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, dodecylsullate, ethanesullonate, (ormate, [umarale,
glucoheptanoate, glycerophosphate, glycolate, hemisulfate, heptanoate, hexanoate, hexyne-1.6-
dioate, hydroxybenzoate, y-hydroxybutyrate, hydrochloride, hydrobromide, hydroiodide, 2-
hydroxyethanesulfonate, iodide, isobutyrate, lactate, maleate, malonate, methanesulfonate,
mandclatc  mctaphosphate, ~ mcthancsulfonate, =~ mecthoxybenzoate,  mcthylbenzoate,
monohydrogenphosphate, 1-napthalenesulfonate, 2-napthalenesulfonate, nicotinate, nitrate,
palmoate, pectinate, persulfate, 3-phenylpropionate, phosphate, picrate, pivalate, propionate,

pyrosulfate,  pyrophosphate,  propiolate,  phthalate, phenylacetate,  phenylbutyrate,
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propanesulfonate, salicylate, succinate, sulfate, sulfite, succinate, suberate, sebacate, sulfonate,
tartrate, thiocyanate, tosylateundeconate, and xylenesulfonate.

[0341] 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.

[0342] 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 magnesium, and aluminum
salts and the like. Illustrative examples of bases include sodium hydroxide, potassium hydroxide,
cholinc hydroxide, sodium carbonate, N*(C14 alkyl)s, and the like.

[0343] Representative organic amines uscful 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

[0344] 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
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or crystallized. These complexes are known as “solvates”. For example, a complex with water is
known as a “hydratc”. Solvates arc within the scope of the invention.

[0345] 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 invention.

[0346] 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.

[0347] Solvates contain either stoichiometric or non-stoichiometric amounts of a solvent, such as
water, cthanol, 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
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

[0348] It is also to be understood that compounds that have the same molecular [ormula 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.”

[0349] 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 thercof. All gcometric forms of the compounds
disclosed herein are contemplated and are within the scope of the invention.

[0350] 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 diastercomeric, enantiomeric, and epimeric forms as well as the corresponding mixtures
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thercof. All diastereomeric, enantiomeric, and epimeric forms of the compounds disclosed herein
are contemplated and are within the scope of the invention.

[0351] 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 prelerred. 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 diastercomers 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

[0352] In certain embodiments, compounds described herein exist as tautomers. The compounds
described herein include all possible tautomers within the formulas described herein.

[0353] 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. All
tautomeric forms of the compounds disclosed herein are contemplated and are within the scope of
the invention. The cxact ratio of the tautomers depends on several factors, including temperature,

solvent, and pH.

Pharmaceutical Compositions

[0354] In certain embodiments, the compound described herein is administered as a pure chemical.
In certain embodiments, the compound described herein is combined with a pharmaceutically
suitable or acceptable carrier (also referred to herein as a pharmaceutically suitable (or acceptable)
excipient, physiologically suitable (or acceptable) excipient, or physiologically suitable (or

acceptable) carrier) selected on the basis of a chosen route of administration and standard
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pharmaccutical practice as described, for example, in Remington: The Science and Practice of
Pharmacy (Gennaro, 21* Ed. Mack Pub. Co., Easton, PA (2005)).

[0355] Accordingly, the present disclosure provides pharmaceutical compositions comprising a
compound described herein, or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof,
and a pharmaceutically acceptable excipient.

[0356] In certain embodiments, the compound 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 ol a synthesis method.

[0357] 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-{ree 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.

[0358] In certain embodiments, the pharmaceutical composition is formulated for oral, topical
(including buccal and sublingual), rectal, vaginal, transdermal, parenteral, intrapulmonary,
intradermal, intrathccal and cpidural and intranasal administration. Parcntcral administration
includes intramuscular, intravenous, intraarterial, intraperitoneal, or subcutancous 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
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drop, or an car drop. In certain embodiments, the pharmaceutical composition is formulated as a

tablet.

Preparation and Characterization of the Compounds

[0359] 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).
General Synthetic Scheme

[0360] The compounds of the present disclosure can generally be prepared by first preparing pools
of intermediates, including a pool of cereblon ligands, a pool of linkers, and a pool of inhibitors,
as detailed in the Example section, then followed by subsequent reactions to connect a linker to an
inhibitor and a cereblon ligand via metal-catalyzed coupling reactions and reductive amination.
Large pool of compounds can be prepared by selecting different combinations of cereblon ligands,
linkers, and inhibitors from each pool. General synthetic routes for preparing inhibitor-linker
conjugate via metal-catalyzed coupling reactions, which is further coupled to cerebon ligand via
reductive amination, are summarize below.

Scheme 1
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[0361] 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

94



WO 2024/015340 PCT/US2023/027344

affected by any suitable method known in the art. See, for example, "Stereochemistry of Organic
Compounds" by E. L. Elicl, S. H. Wilen, and L. N. Mander (Wiley-Interscience, 1994).
[0362] The compounds used in the reactions described herein are made according to organic
synthesis techniques known to those skilled in this art, starting [rom 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, W1, including Sigma Chemical and Fluka), Apin Chemicals
Ltd. (Milton Park, UK), Avocado Research (Lancashire, U.K.), BDH, Inc. (Toronto, Canada), Bionet
(Cornwall, U .K.), Chem Service Inc. (West Chester, PA), Crescent Chemical Co. (Hauppauge, NY),
Eastman Organic Chemicals, Eastman Kodak Company (Rochester, NY). Fisher Scientific Co.
(Pittsburgh, PA), Fisons Chemicals (Leicestershire, UK), Frontier Scientific (Logan, UT), ICN
Biomedicals, Inc. (Costa Mesa, CA), Key Organics (Cornwall, U.K.), Lancaster Synthesis
(Windham, NH), Maybridge Chemical Co. Ltd. (Cornwall, U.K.), Parish Chemical Co. (Orem, UT),
Pfaltz & Bauer, Inc. (Waterbury, CN), Polyorganix (Houston, TX), Pierce Chemical Co. (Rockford,
IL), Riedel de Haen AG (Hanover, Germany), Spectrum Quality Product, Inc. (New Brunswick, NJ),
TCI America (Portland, OR), Trans World Chemicals, Inc. (Rockville, MD), and Wako Chemicals
USA, Inc. (Richmond, VA).

[0363] 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, “Modern Synthetic Reactions”, 2nd Ed., W. A. Benjamin, Inc. Menlo Park,
Calif. 1972; T. L. Gilchrist, “Heterocyclic Chemistry”, 2nd Ed., John Wiley & Sons, New York, 1992;
J. March, “Advanced Organic Chemistry: Reactions, Mechanisms and Structure”, 4th Ed.,
Wiley-Interscience, New York, 1992. Additional suitable reference books and (reatises 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, Fuhrhop, J. and Penzlin
G. “Organic Synthesis: Concepts, Methods, Starting Materials”, Second, Revised and Enlarged
Edition (1994) John Wiley & Sons ISBN: 3-527-29074-5; Hoffman, R.V. “Organic Chemistry,
An Intermediate Text” (1996) Oxford University Press, ISBN 0-19-509618-5; Larock, R. C.
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“Comprehensive Organic Transformations: A Guide to Functional Group Preparations” 2nd
Edition (1999) Wiley-VCH, ISBN: 0-471-19031-4; March, J. “Advanced Organic Chemistry:
Reactions, Mechanisms, and Structure” 4th Edition (1992) John Wiley & Sons, ISBN: 0-471-
60180-2; Otera, J. (editor) “Modern Carbonyl Chemistry” (2000) Wiley-VCH, ISBN: 3-527-
29871-1; Patai, S. “Patai's 1992 Guide to the Chemistry of Functional Groups” (1992) Interscience
ISBN: 0-471-93022-9; Solomons, T. W. G. “Organic Chemistry” 7th Edition (2000) John Wiley &
Sons, ISBN: 0-471-19095-0; Stowell, J.C., “Intermediate Organic Chemistry” 2nd Edition (1993)
Wiley-Interscience, [ISBN: 0-471-57456-2; “Industrial Organic Chemicals: Starting Materials and
Intermediates: An Ullmann's Encyclopedia” (1999) John Wiley & Sons, ISBN: 3-527-29645-X,
in 8 volumes; “Organic Reactions” (1942-2000) John Wiley & Sons, in over 55 volumes; and
“Chemistry of Functional Groups” John Wiley & Sons, in 73 volumes.
[0364] 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.
Analytical Methods, Materials, and Instrumentation
[0365] Unless otherwise noted, reagents and solvents were used as received from commercial
suppliers. Proton nuclear magnetic resonance (NMR) spectra were obtained on either Bruker or
Varian spectrometers at 400 MHz. Spectra are given in ppm (0) and coupling constants, J, are
reported in Hertz. Tetramethylsilane (TMS) was used as an internal standard. Liquid
chromatography-mass spectrometry (LC/MS) were collected using a SHIMADZU LCMS-
2020EV or Agilent 1260-6125B LCMS. Purity and low resolution mass spectral data were
measured using Agilent 1260-6125B LCMS system (with Diode Array Detector, and Agilent
G6125BA Mass spectrometer) or using Waters Acquity UPLC system (with Diode Array Detector,
and Waters 3100 Mass Detector). The purity was characterized by UV wavelength 214 nm, 220
nm, 254 nm and ESI. Column: poroshell 120 EC-C18 2.7 um 4.6 X 100 mm; Flow rate 0.8
mL/min; Solvent A (100/0.1 water/formic acid), Solvent B (100 acetonitrile); gradient: hold 5% B
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to 0.3 min, 5-95% B from 0.3 to 2 min, hold 95% B to 4.8 min, 95-5% B from 4.8 to 5.4 min, then
hold 5% B to 6.5 min. Or, column: Acquity UPLC BEH C18 1.7 pm 2.1 X 50 mm; Flow ratc 0.5
mL/min; Solvent A (0.1%formic acid water), Solvent B (acetonitrile); gradient: hold 5%B for 0.2
min, 5-95% B from 0.2 to 2.0 min, hold 95% B to 3.1 min, then 5% B at 3.5 min.

Biological Assays

[0366] The biological activities of the compounds of the present application can be assessed with
methods and assays known in the art.

[0367] The CRBN-DDB 1 binding potency of the present disclosure was determined using HTRF
assay technology (Perkin Elmer). Compounds are serially diluted and are transferred multi-well
plate. The reaction was conducted with addition of His tagged (e.g., CRBN+DDB-DLS7+CXU4)
followed by addition of 60 nM fluorescent probe (e.g., Cy5-labeled Thalidomide), and MAb Anti-
6HIS Tb cryptate Gold in the assay buffer. After one hour incubation at room temperature, the
HTREF signals were read on Envision reader (Perkin Elemer).

[0368] ERa degradative activity of compounds can be assessed in MCF-7 and T47D Cells. MCF-
7 and T47D cell are sceded and arc subscquently treated with the compounds at certain
concentrations (e.g., 0.02 to 300 nM). DMSO can be used as vehicle control. Cells are fixed and
are blocked with Intercept (PBS) Blocking Buffer (e.g., Li-COR, Odyssey Blocking Buffer), and
are stained with ER (e.g., 1:500, Cell signaling) primary antibody for overnight at cold room.
Secondary Antibody (e.g., IRDye 800CW Goat anti-Rabbit IgG) and CellTag 700 Stain are added
in Intercept (PBS) Blocking Buffer. Finally, cell plate is placed in incubator to dry. Image and
signal were captured on Odyssey® DLx Imaging System.

[0369] In vitro assay can be accompolished by MCF-7 and T47D Cell Titer Glo (CTG) assay.
MCEF-7 and T47D cell (From HDB) are cultured in multi-well white plate with phenol red-[ree
RPMI1640 + 10% CS-FBS + 1% P/S medium (e.g., at 1,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>