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DEGRADATION OF TRIPARTITE MOTIF-CONTAINING PROTEIN 24 (TRIM24) BY

CONJUGATION 0F TRIM 24 INBEBITORS WITH E3 LIGASE LIGAND ARD METHODS OF Usp

RELATED APPLICATIONS

This apphcation claims priority to and the benefit of U.S. Appl. No. 62/353,902, filed
on June 23, 2016 and U.S. Appl. No. 62/353,904, filed on June 23, 2016, the entire contents

of each of which are incorporated herein by reference.

BACKGROUND

Ubiquitin-Proteasome Pathway (UPP} 15 a critical pathway that regulates proteins and
degrades rmisfolded or abnormal proteins. UPP 15 central to multiple cellular processes, and if
defective or imbalanced, leads to pathogeneasis of a variety of diseases. The covalent
attachment of ubiquitin to specific protein substrates is achieved through the action of E3
abiquitin ligases. These ligases comprise over 500 different proteins and are calegorized o
multiple classes defined by the structural element of their E3 functional activity. For
example, cereblon (CRBN} interacts with damaged DNA binding protein 1 and forms an E3
ubiguitin ligase complex with Cullin 4 in which the proteins recognized by CRBN are
ubigquitinated and degraded by proteasomes. Various immunorodulatory drugs (IMiDs),
e.g., thalidomide and lenalidomide, binds to CRBN and modulates CRBN’s role in the
ubiquitination and degradation of protein factors invelved in mainiaining regular cellular
function.

Bifunctional compounds composed of a target protein-binding moiety and an E3
ubiquitin higase-binding motety have been shown to induce proteasome-mediated degradation
of selected proteins. These drug-like molecules offer the possibility of temporal control over
protemn expression, and could be useful as biochemucal reagents for the treatment of diseases.

Tripartite motif-containing 24 (TRIMZ24) is a protein kinase transcription regulator of
nuclear receptors belonging to the tripariite motif superfamily of proteins. TRIM24 has been
shown 10 interact with numerous proteins involved in chromatin structure and has been
implicated as a potential dependency i multiple cancers (including hung and colorectal
cancer). TRIM24 has also been shown to induce transformation in breast cancer cell lines.
Previously developed ligands for the TRIM24 bromodomain have shown underwhelming

biological activity.
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Alternative strategies o inhibit {ranscriptional infermediary factors, such as TRIM24,
are needed. At present, suitable compounds with alternative mechanisms of action targeting

TRIM?Z4 are not available. The present application addresses the need.

SUMMARY
The present application relates to novel bifunctional compounds, which function to
recruit targeted protems to E3 ubiguitin ligase for degradation, and methods of preparation

and uses thereof. The bifunctional compound is of Formula X

(T:argeting Ligand) _......( Linker}m(Degmn} (X)

wherein:

the Targeting Ligand 1s capable of binding to a targeted protein, such as a
transcriptional intermediary factor {e.g, TRIM24);

the Linker is a group that covalently binds to the Targeting Ligand and the Degron;
and

the Degron 15 capable of binding to a ubiquitin ligase, such as an E3 ubiquitin ligase
{e.g., cereblon).

The present application also relates to targeied degradation of proteins through the use
of bifunctional compounds, including bifunctional compounds that link an E3 ubiquitin
ligase-binding moiety to a ligand that binds the targeted proteins.

The present application also relates to a bifunctional compound of Formula Ia or Ih:

Ry R;

0:<:mﬁﬁ,ﬂﬁ\X/Amm{me{}m43mwmg
égu

Targeting Ligand

é (Ia), or

Ry Ra

Nuy,\l_w\XfA
Eéz é-—-—-—-—-{ LinkerHDegron) (ib)

Targeting Ligand

or an enantiomer, diastereomer, stereoisomer, or pharmaceutically acceptable salt thereof]

wherein:

b2
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Ri, Ro, Bs, A, G, X, and Y are each as defined herein;
the Linker 15 a group that covalently binds to A or G and the Degroun;
the Degron 15 capable of binding to a ubiquitin ligase, such as an E3 ubiquitin ligase
{e.g.. cerebhlon); and
5 the Targeting Ligand is capable of binding to a targeted protein, such as TRIMZ24.

The present application further relates to a Degron of Forroula D1, D2, or D3:

(D2), or

(D3),

or an enantiomer, diasiereomer, or steregisomer thereof, wherein Y1, Z, B3, Ris, Ris, Ris,
10 Ryy, Ris, Roo, Roy, Ro, v, g, and g are each as defined herein.

The present application further relates to a Linker of Formuda LO:

ke W \/W .

or an enantiomer, diastereomer, or sterecisomer thereof, wherein pl, p2, p3, W, Q, and Z; are
each as defined herein, the Linker is covalently bonded to a Degron via the % next to {3,

15 and covalently bonded to a Targeting Ligand via the % next to Z1.

The present application also relates to a pharmaceutical composition comprising a
therapeutically effective amount of a bifunctional compound of the application, or an
enantiomer, diastersomer, stereoisomer, or pharmaceuiically acceptable sali thereof and a
pharmaceutically accepiable carrier.

20 Another aspect of the present application relates to a method of modulating {e.g.,
decreasing) the amount of a target protein (e.g, TRIM24}. The method comprises

administering to a subject in need thereof a therapeutically effective amount of a bifunctional
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compound of the application, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
sterecisomer, or tautomer thereof, or a pharmaceutical composition of the application.

Another aspect of the present application relates to a method of inhibiting a target
protein (e g., TRIMZ4). The method comprises administering to a subject in need thereof an
effective amount of a bifunctional compound of the application, or a pharmaceutically
acceptable salt, hydrate, solvate, prodrug, sterecisomer, or tautomer thereof, ora
pharmaceutical composition of the application.

Another aspect of the present application relates to a method of treating or preventing
a disease {e.g., a disease in which TRIM24 plays arole}). The method comprises
administering to a subject in need thereof an effective amount of a bifunctional compound of
the application, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug. sterecisomer,
or tautomer thereof, or a pharmaceutical composition of the application. In one aspect, the
disease or disorder is mediated by a target protein {e.g., TRIMZ24). In one aspect, the disease
is a proliferative disease {e.£.. a proliferative disease in which TRIM24 plays a role}.

Another aspect of the present application relates to a method of treating or preventing
cancer in a subject, wherein the cancer cell comprises an activated TRIM24 or wherein the
subject is identified as being in need of TRIMZ24 inhibition for the treatment or prevention of
cancer. The method comprises administering to the subject an effective amount of a
bifunctional compound of the application, or a pharmaceutically acceptable salt, hydrate,
solvate, prodrug, sterecisomer, or tautomer thereof, or a pharmaceutical composition of the
application.

Another aspect of the present application relates to a kit comprising a bifunctional
compound capable of ihibiting TRIM24 activity, selected from a bifunctional compound of
the application, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, sterecisomer,
or tautomer thereof.

Another aspect of the present application relates to a kit comprising a bifunctional
compound capable of modulating {e.g., decreasing) the amount of TRIM?24, selected from a
bifunctional compound of the application, or a pharmaceuticallv acceptable salt, hvdrate,
solvate, prodrug, stereoisomer, or tautomer thereof.

Another aspect of the present application relates to a bifunctional compound of the
application, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, sterecisomer, or
tautomer thereof, or a pharmaceutical composition of the application, for use in the
manufacture of a medicament for inhibiting a target protein {e.g., TRIM24) or for modulating
{e.g., decreasing) the amount of a target protein {e.g., TRIM24).

oy

4
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Another aspect of the present application relates to a bifunctional compound of the
application, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, sterecisomer, or
tautomer thereof, or a pharmaceutical composition of the application, for use in the
manufacture of a medicament for treating or preventing a disease {e.g., a disease i which
TRIM?24 plavs arole). In one aspect, the disease is a targei protein {e.g., TRIM24) mediated
disorder. In one aspect, the disease is a proliferative disease (e.g., a proliferative disease in
which TRIM24 plays a role).

Another aspect of the present application relates to a bifunctional compound of the
application, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, sterecisomer, or
tautomer thereof, or a pharmaceutical composition of the application, for use in the
manufacture of a medicament for treating or preventing cancer in a subject, wherein the
cancer cell comprises an activated TRIMZ24 or wherein the subject is identified as being in
need of TRIM24 inhibition for the freatment or prevention of cancer.

Another aspect of the present application relates to a bifunctional compound of the
application, or a pharmaceuiically acceptable salt, hvdrate, solvate, prodrug, stereoisomer, or
tautomer thereof, or a pharmaceutical composition of the application, for use i mhibiting a
target protein {e.g., TRIM24) or modulating {e.g., decreasing) the amount of a target protein
{e.g., TRIM24).

Another aspect of the present application refates to a bifunctional compound of the
application, or a pharmaceutically acceptable salt, hvdrate, solvate, prodrug, sterecisomer, or
tautomer thereof, or a pharmaceutical composition of the application, for use in treating or
preventing a disease {e.g., a disease in which TRIM24 plays a role). In one aspect, the
disease mediated by a target protein (e.g., TRIM24). In one aspect, the diseaseis a
prolferative disease {e.g.. a proliferative disease in which TRIM24 plays a role).

Another aspect of the present application relates to a bifunctional compound of the
application, or a pharmaceutically accepiable salt, hvdrate, solvale, prodrug, stereoisomer, or
tautomer thereof, or a pharmaceutical cornposition of the application, for use n treating or
preventing cancer in a subject, wherein the cancer celi comprises an activated TRIM24 or
wherein the subject 15 identified as being in need of TRIM24 inhibition for the treatment or
prevention of cancer.

Another aspect of the present application relates to use of a bifunctional compound of
the application, or a pharmacewtically acceptable salt, hydrate, solvate, prodrug, sterecisomer,

or tautomer thereof, or a pharmaceutical composition of the application, in the manufacture
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of a medicament for inhibiting a target protein (e.g., TRIM24) or for modulating (2.2,
decreasing) the amount of a target protein (e.g, TRIM24).

Another aspect of the present application relates to use of a bifunctional compound of
the application, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug. sterecisomer,
or tautomer thereof, or a pharmaceutical composition of the application, in the manufacture
of a medicament for treating or preventing a disease {e. g.. a disease in which TRIM24 plays
arole). In one aspect, the disease is a target protein {e.g., TRIM24) mediated disorder. In
one aspect, the disease is a proliferative disease {e.g . a proliferative disease in which
TRIM24 plays a role).

Another aspect of the present application relates to use of a bifunctional compound of
the application, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug. sterecisomer,
or tautomer thereof, or a pharmaceutical composition of the application, in the manufacture
of a medicarnent for treating or preventing cancer in a subject, wherein the cancer cell
comprises an activated TRIMZ4 or wherein the subject is identified as being in need of
TRIM24 inhibition for the ireatment or prevention of cancer.

The present application provides inhibitors of TRIM24 that are therapeutic agents in
the treatiment or prevention of diseases such as cancer and retastasis.

The present application further provides compounds and compositions with an
improved efficacy and/or safety profile relative to known TRIM24 inhibitors. The present
application also provides agents with novel mechanisms of action toward TRIMZ24 proteins in
the treatment of various types of diseases including cancer and metastasis.

The compounds and methods of the present application address unimet needs in the
freatment of diseases or disorders in which pathogenic or oncogenic endogenous proteins
{e.g.. TRIM24) play a role, such as cancer.

The details of the application are set forth in the accompanving description below.
Although methods and materials similar or equivalent to those described herein can be used
in the practice or testing of the present application, illustrative methods and materials are now
described. In the case of conflict, the present specification, including definitions, will
conirol. In addition, the materials, methods, and examples are illustrative only and are not
mtended to be limiting.  Other features, objects, and advantages of the application will be
apparent from the description and from the clairus. 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
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meaning as commonly understood by one of ordinary skill in the art to which this application
belongs.

The contents of all references (including literature references, issued patents,
published patent applications, and co-pending patent applications) cited throughout this
application are hereby expressly incorporated herein in their entireties by reference. The

references cited herein are not adnutted to be prior art to the application.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A 15 a bar graph showing the dose dependent destabilization of TRIM24 in
2937 cells treated for 4 hours with vehicle (DMSO) or 10 uM, 5 uM, or 0.5 uM of
Compound I-A4, [-AS, or [-A6,

Fi(z. 1B is a bar graph showing the dose dependent destabilization of TRIM24 in
2937 cells treated for 4 hours with vehicle (DMSO) or 10 uM or 5 uM of Cmipd A or Cmipd
C.

FIG. 2A 1s a bar graph showing the dose dependent destabilization of TRIM24 n
2937 cereblon null and cereblon wild-type cells treated for 4 hours with vehicle {DMSO) or
with 10 M, 5 uM, or 0.5 uM of Compound [-A10, I-A1Y, or IFAL2.

FiG. 2B is a bar graph showing the dose dependent destabilization of TRIM24 in
2937 cells treated for 18 hours with vehicle (DMSO) or 10 pM, 5 uM, or .5 uM of
Compound I-B2 or I-B3.

F1G. 2C 15 a bar graph showing the dose dependent destabilization of TRIM24 in
MCF7 cells treated for 18 hours with vehicle (DMSQO) or 10 uM, 5 uM, or 0.5 uM of
Compound I-B3.

FIG. 2D 1s an immunoblot showing the amount of TRIM24 and Actin in 2937 cells
treated for 18 hours with vehicle (DMSO) or 10 uM, 5 uM, or 4.5 uM of Compound I-B2 or
I-B3.

FIG. 3A is a graph showing the binding to TRIM24 in an alpha assay i samples
treated with 50 uM to 0.002 uM of Copd A, Copd B, Cmpd €, Cmpd D, or Compound |-
A1, 1-A2, 1-A3, I-A4, I-A5, or I-A6.

FIG. 3B is a graph showing the binding to TRIM24 in an alpha assay in samples
treated with 50 pM to 0.002 pM of Crapd E. or Compound I-A7, I-A8, I-A9, I-A10, I-ALL -
Al12Z 1-B1, 1-B2 I-B3, or [-B4.
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FI1G. 4A 1s a bar graph showing the dose dependent destabilization of TRIM24 n
2937 cells treated for 18 h with vehicle (DMSO), S uM of Compound 1-A12, Compound -
B2, or a combination of 5 uM of Compound I-A12 or Compound I-B2 with 1 pM MLN4924
{(Pevonedistat, a nedd8-activating enzvme inhibitor),

FI(z. 4B is a bar graph showing the dose dependent destabilization of TRIM24 in
2937 cells treated for 18 hours with velucle (DMSQO), 5 uM or 10 pM of Compound 1-A12,
500 nM Carfilzomib (a proteasome inhibitor), or a combination of 3 uM or 10 uM of
Compound I-A12 with 500 nM Carfilzomib.

FIG. 5 1s a bar graph showing the dose dependent destabilization of TRIM24 1 2037
cells treated for 18 hours with vehicle (DMSO) or 10 uM, 5 uM, or 0.5 pM of Compound 1-
Al Cmpd €, Cinpd B, or Cmipd E.

FIG. 615 a bar graph showing the dose dependent destabilization of TRIM24 in 2937
cells treated for 18 hours with vehicle (DMSO) or 10 uM. 5 uM, or 0.5 pM of Compound I-

3or Cmpd E.

F1G. 7 is a bar graph showing the dose dependent destabilization of TRIM24 over

fime in MCF7 cells treated with vehicle (DMSO) or 5 uM of Conpd D, Conpd E, or

Corapound I-B3 at 24, 48, or 72 hours.

DETAILED DESCRIPTION

Compounds of the Application

The present application relates to bifunctional compounds having utility as
modulators of ubiquitination and proteosomal degradation of targeted proteins, especially
compounds comprising a moiely capable of binding to a polypeptide or a protein that is
degraded and/or otherwise imhibited by the bifunctional compounds of the present
application. In particular, the present application is directed to compounds which contain a
moiety, ¢.g., a small molecule moiety (7.e., having a molecular weight of below 2,000, 1,000,
500, or 200 Daltons), such as a thalidomude-like motety, which is capable of binding to an E3
ubiquitin higase, such as cereblon, and a ligand that is capable of binding to a target protein,
in such a way that the target protein is placed in proximity to the ubiquitin ligase to effect
degradation {and/or inhibition} of that protein.

In one embodiment, the present application provides a bifunctional compound of

Formula X

(Targeting Ligand) ......,( Linker )-—-—-—-(D-:—;gmn) (X)
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wherein:
the Targeting Ligand is capable of binding to a targeted protein, such as TRIM24,
the Linker is a group that covalently binds to the Targeting Ligand and the Degron;
and
5 the Degron is capable of binding to a ubiquitin ligase, such as an E3 ubiquitin ligase
{e.g., cereblon).

In one embodiment, the present application provides a compound of Formula ia or Ib:

Ry

(la), or

10
Targeting Ligand
or an enantiomer, diastereomer, stereoisomer, or pharmaceuiically acceptable salt thereof,
wherein:
Ri, Ro. Rs, AL G X, and Y are each as defined herein;
15 the Linker is a group that covalently binds to A or (G and the Degron;
the Degron 1s capable of binding to a ubiquitin ligase, such as an E3 ubiquitin ligase
{e.g., cereblon); and
the Targeting Ligand is capable of binding to a targeted protein, such as TRIM?24.

The present application further relates to a Degron of Formula D1, D2, or D3:

Rig =N O

Ox?

20 (D1),
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(D3},
or an enantiomer. diastereomer, or sterenisomer thereof, wherein Y1, Z, Rus, Rie, Ris, Ris.
Ri7, Rus, Roe, Ra1, Roo, v, g, and ¢ are each as defined herein.

The present application further relates to a Linker of Formula LO:

LTS Ve
p3 P17 p2

5 (L0},
or an enantiomer, diastereomer, or stereoisomer thereof, wherein pl, p2, p3, W, ¢, and 7
are each as defined herein, the Linker i1s covalently bonded to a Degron via the __%, next to
(3, and covalently bonded to the Targeting Ligand via the mém next io 1.
Targeting Ligand
10 Targeting Ligand (TL) (or target protein moiety or target protein higand or ligand)is a
small molecule which is capable of binding to a target protein of interest, such TRIM24.
In one embodiment, a Targeting Ligand 1s a compound of Formula TL-L
Ry le
N“’X‘*“’A
o=( ]
R, ¢ (TL-T),
or an enantiomer, diastereomer, stereoisomer, or pharmaceutically acceptable salt thereof,
15 wherein:

A is phenvl or 5- or 6-membered heteroaryl contaming 1 or 2 heteroatoms selected
from N and §, wherein the phenyl or heteroaryl is optionally substituted with 1 to 3 Rs;
G 1s phenvl or 5- or 6-membered heteroarvl contaiming 1 or 2 heteroators selected
from N and S, wherein the phenyl or heteroaryi is optionally substituted with 1 16 3 Rs
20 X is S(O),
Y 15 O or NRy;
Ry is H, {Ci-Cq) alkyl, or {{1-Ca) haloalkyl;
Rz is H, {C1-Cq) alkyl, or {{1-Cy) haloalkvi;
Rsis H, {C1-Cq) alky], or {C1-Cy) haloalkyl;
25 Reis H, {Ci-Cy) alkvl, or {C1-Cy) haloalkyl;

10
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gach Rs is independently ({1-Ce) alkvl, {C1-Ce) haloalkvl, {Ci-Ce} alkoxy, {C1-Ce)
haloalkoxy, halogen, OH, or NHz, wherein the alky! or alkoxy i3 optionally substituted with
one or more substituents selected from NRsRs, phenvl, and 5- or 6-membered heteroaryl
containing 1 or 2 heteroatoms selected from N and §;

each Rs 1s independently (C1-Ce) alkyl, (C1-Ce) haloalkyl, (Ci-Cs) alkoxy, (€1-Cs)
haloalkoxy, halogen, OH, or NH», wherein the alkyl or alkoxy 15 optionally substituted with
one or more substituents selected from NR7Rs, phenvl, and 5- or 6-membered heteroaryl
containing 1 or 2 heteroatoms selected from N and 8,

each Ry and Rs is independently H, (C1-Cy) alkyl, or {C1-Cy) haloalkyl; and

tisQ, 1, or2,
wherein the Targeting Ligand is bonded to a Linker via attachment to A or G.

In some embodiments, A is phenvl optionally substituied with 1 1o 3 Rs. In another
embodiment, A is phenyl. In vet another embodiment, A is 5- or 6-membered heteroaryl
containing 1 or 2 heteroatoms selected from N and S, optionally substitited with 1t0 3 Rs. In
another embodiment, A is 5- or 6-membered heteroarvl containing 1 or 2 heteroatoms
selected from N and 8. Tn yet another embodiment, A 1s 3-membered heteroarvl containing 1
or 2 heteroators selected from N and 8, optionally substituted with 1 to 3 Rs. In another
embodiment, A is S-membered heteroaryl contaming 1 or 2 heteroatoms selected from N and
S. In another embodiment, A is 6-membered heteroaryl containing 1 or 2 heteroatoms
selected from N and S, optionally substituted with 1 to 3 Rs. In vet another embodiment, A is
6-membered heteroaryl containing 1 or 2 hetercatoms selected from N and S. In another
embodiment, A is phenyl or 5-membered heteroarvi containing 1 or 2 heteroatoms selected
from N and S, wherein the phenyl or heleroary] is optionally substituted with 110 3 Rs. In
vet another embodiment, A 1s phenvl or 5-membered heteroarvl containing 1 or 2
heteroatoims selected from N and 8.

In some embodiments, G is phenyl optionally substituled with 1 10 3 Re. In another
embodiment, G is phenyl. In vet another embodiment, G 15 5- or 6-membered heteroaryl
containing 1 or 2 heteroatoms selected from N and S, optionally substitited with 1 t0 3 Re. In
another embodiment, (3 s 5- or 6-membered heteroarvl containing 1 or 2 heteroatoms
selected from N and 8. Tn vet another embodiment, G 1s 3-membered heteroarvl containing 1
or 2 heteroators selected from N and 8, optionally substituted with 1 to 3 Re. In another
embodiment, G is S-membered heteroaryi containing 1 or 2 hetercatoms selected from N and
S. In vet another embodiment, G is 6-membered heteroaryl containing 1 or 2 heteroatoms

selected from N and S, optionally substituted with 1 to 3 Rs. In another embodiment, G 1s 6-

11
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membered heteroaryl containing 1 or 2 heteroatoms selected from N and S, In vet another
embodiment, G i3 phenvl or 5-membered hetercarvi containing 1 or 2 heteroatoms selected
frora N and 8, wherein the phenyl or heteroary] is optionally substituted with 1 to 3 Re. In
another embodiment, G is pheny! or S~-membered heteroaryl containing 1 or 2 heteroatoms
selected from N and 8. In vet ancther embodiment, G 1s phenyl or 6-membered heteroaryl
contaiming | or 2 heteroatorns selected from N and S, wherein the pheny! or heteroaryl 1s
optionally substituted with 1 to 3 Re. In another embodiment, G 1s phenvl or 6-membered
heteroaryl containing 1 or 2 hetercatoms selected from N and §.

In some embodiments, X 13 S or ${0). In another embodiment, X 15 S(O) or ${O).
Inyet another embodiment, X 15 S. In another embodiment, X 1s S(0). Inyet another
embodiment, X is S{O)a.

In some embodiments, Y 1s Q. Tn another embodiment, Y is NRu.

In some embodiments, Ry is H or {C1-Cy) alkyl. In another embodiment, Ry s (Ci-Cy)
alkyl or (C1~C4) haloalkyl. In vet another embodiment, R is {C1-Ca} haloalkyl. In another
embodiment, R is {C1-Cs) alkyl (e.g., methvl, ethyl, propvl, or i-propvi). In vet another
embodiment, Ry 1s H In another embodiment, Ri 18 H, methyl, or ethvl. In vet another
embodiment, Ry is methyl or ethyl. In another embodiment, Ry s methvl

In some embodiments, Rz is H or (Ci1-C4} alkyl. In another embodiment, Ra is (Ci-C4)
alivl or {C1-Ca) haloalkyl. In vet another embodiment, Rz is (C1-Cq) haloalkyl. In another
embodiment, Rz 15 (C1-Cs) alkyl (e g., methyl, ethvl, propyl, or i-propvl). In vet another
embodiment, Rz is H. In another embodiment, R» is H, methyl, or ethyl. In yvet another
embodiment, Rz is mathyl or ethyl. In another embodiment, Rz is methyl.

In some embodiments, RBs is H or {C1-Cy} alkyl Tn another embodiment, Rs 1s (C1-Cy)
alkyvl or (Ci-Cs) haloalkyl. In vet another ernbodiment, Rs1s (C1-Cs) haloalkyl, In another
embodiment, R is (Ci-Cs) alkyl (e g, methyl, ethyvl, propyl, or i-propvl}. In vet another
embodiment, Rs is H, methyl, or ethyl. In another emsbodiment, Rs 1s methy! or ethyl. Invet
another embodiment, Rs is methyl. In another embodiment, Rs s H.

In some embodiments, Rs is H or {C1-Cy} alkyl. In another embodiment, Ra 15 (C1-Ca}
alkyl or (Ci-Cy) haloalkyl. In yvet another embodiment, Ra1s (C1-Cas) haloalkyl. In another
embodiment, Rq 15 (C1-Cs) alkvl (e g, methyl, ethyl, propyvl, or i-propyl). In vet another
embodiment, R4 1s H, methyl, or ethyl. In another embodiment, R4 15 methyl or ethyl. Invet
another embodiment, Rs 1s methyl. In another embodiment, R4 is H.

In some embodiments, each Rs is independently (C1-Ce) alkyl, (Ci-Cs) haloalkyl, (Ci~

Co) alkoxy, or {C:~Ce) haloalkoxy, wherein the alkyl or alkoxy 1s optionally substituted with
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one or more substituents selected from NR7Rs, phenvl, and 3- or 6-membered heteroaryl
contamning 1 or 2 heteroatoms selected from N and 8. In another embodiment, each Rs1s
imdependently (C1-Ca) alkyl, (Ci-Cs) haloalkyl, (Ci-Cs) alkoxy, or (C1-Cs) haloalkoxy,
wherein the alkvl or alkoxy is optionally substitited with one or more substituents selected
from NR7Rs, phenvl, and 5- or 6-membered heteroaryi containing 1 or 2 hetercatoms selected
from N and 8. In another embodiment, each Rs is mdependently halogen, OH, or NHz. In
vet another embodiment, each Rs is independently (C)-Co) alkyl, (Ci-Cs) alkoxy, halogen,
OH, or NH», wherein the alky] or alkoxy is optionally substituted with one or more
substituents selected from NR7Rs, phenyl, and 3- or 6-membered heteroaryl containing 1 or 2
heteroatoros selected from N and 8. In another embodiment, each Rs is independently (Ci-
Cq) atkyl, (C1-Cy) alkoxy, or halogen, wherein the alkyl or alkoxv is optionally substituted
with one or more substituenis selected from NR7Rs, phenyl, and 5- or 6-membered heteroaryl
containing | or 2 heteroatorns selected from N and 8. In vet another embodiment, each Rs 1s
independently (Ci-Ca) alkyl or (Ci-Ca) alkoxy, wherein the alkyl or alkoxy is optionally
substituted with one or more substituents selected from NR7Rs, phenvl, and 5- or 6-
membered hetercaryl containing 1 or 2 hetercatoms selected from N and S, Tn another
embodiment, each Rs is independently (C:-Ca) alkyl or (C1-Ca) alkoxy. In vet another
embodiment, each Rs is independently (Ci-Cs) alkvl {e.g., methyl, ethvi, propyl, or i-propyl}.
In another embodiment, each Rs is independently (Ci-Cs) alkoxy (e.g., methoxy, ethoxy,
propoxy, or i-propoxv). In vet another embodiment, each Rs is independently (C1-Ca) alkyl
or {{"1-Cs) alkoxy. In another embodiment, each Rs 1s independently (Ci-C2) alkyi or (C1-Ca}
alkoxy.

In some embodiments, each Re is independently {C1-Ce} alkyl, {C1-Cs) haloalkyl, (Ci-
Ce) alkoxy, or {Ci-Ce) haloalkoxy, wherein the alky! or alkoxy 1s optionally substituted with
one or more substituents selected from NR7Rs, phenvl, and 5- or 6-membered heteroaryi
containing 1 or 2 hetercaloms selected from N and S, In another embodiment, each Re is
mdependently (C1-Cq) alkyl, (C1-Cy) haloalkyl, (C1-Cy) alkoxy, or {C1-C4) haloalkoxy,
wherein the alkyl or alkoxy is optionally substituted with one or more substituents selected
from NR7Re, phenyl, and 5- or 6-membered hetercaryl containing 1 or 2 heteroatoms selected
from N and S. In vet another embodiment, each Re is independently halogen, OH, or NHz.
In another embodiment, each Re 13 independently (Ci-Co) alkyl, (C1-Cs) alkoxy, halogen, OH,
or NHo, wherein the alkyl or alkoxy is optionally substituted with one or more substituents
selected from NR7Rs, phenyl, and 5- or 6-membered heteroaryl containing 1 or 2 heteroatoms

selected from N and S, In vet another emnbodiment, each Re is independently (Ci-Ca) alkyl,
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{C1-C4) alkoxy, halogen, OH, or NHz, wherein the alkyl or alkoxy is optionally substituted
with one or more substituents selected from NR7Rs, phenvl, and 5- or 6-membered heteroaryl
containing 1 or 2 heteroatoms selected from N and S. In another embodiment, each Rs is
independently (C1-Ce) alkyl, (C1-Ce) alkoxy, or halogen, wherein the alkyl or alkoxy is
optionally substituted with one or more substituents selected from NR7Rs, phenyl, and 5- or
6-membered heteroaryi containing | or 2 heteroatoms selected from N and 8. In vet another
embodiment, each Re s independently (C1-Cs) alkyl, (C1-Cq) alkoxy, or halogen, wherein the
alkyl or alkoxy is optionally substituted with one or more substituents selected from NR7Rs,
phenyl, and 5- or 6-membered heterocaryl containing 1 or 2 heteroatoms selected from N and
S. In another embodirent, each Rs is independently (C1-Co) alkyl or (C1-Ce) alkoxy. In
another embodiment, each R is independently (C1-Co) alkyl (e.g., methvl, ethvl, propvl, or i-
propyl) optionally substitated with one or more subsituents selecied from NR7Rs, phenyl,
and 3- or 6-membered heteroarvl containing 1 or 2 heteroatonms selected from N and S. Inyet
another embodiment, each Re is independently {C1-Ce) alky! optionally substituted with one
or more substituents selected from NR7Rs and phenyil. In another embodiment, each Rs is
mdependently (C1-Ce) alkoxy (e.g., methoxy, ethoxy, propoxy, t~-propoxy, butoxry, s-buloxy,
i-butoxy, efc. ) optionally substituted with one or more substituents selected from NR7Rs,
phenyl, and 5- or 6-membered heteroaryl containing 1 or 2 heteroatoms selected from N and
S. In vet another embodiment, gach Re 1s independently (C1-Ce) atkoxy optionally
substituted with one or more substituents selected from NR7Rs or phenyl.

In some embodiments, each Ry is independently H or ({U1-C4) alkvl. In another
embodiment, each R7 is independently {C1-Cs) alkyl or {C1-Ca) haloalkyl. In vet another
embodiment, each Ry is independently (Ci-Cq) haloalkyl. In another embodiment, each Rr1s
imdependently (C1-Cs) alkyl {e.g.. methvl, ethyl, propvl, or i-propvl). In yet another
embodiment, each Ry is independently H. In another embodiment, each R is independently
H, methyl, or ethyl. In vet another embodiment, each R~ 1s independently methyl or ethyl. In
another embodiment, sach R is independently methyl.

In some embodiments, each Reis independently H or (C1-Cq) alkvl. In another
embodiment, each Rsis independently (Ci-Cqs) alkyl or (C1-Ca) haloalkyl. In yet another
embodiment, each Rsis independently (Ci-Cs) haloalkyl. In another embodiment, each Rsis
imdependently (C1-Cs) alkyl {e.g.. methvl, ethyl, propvl, or i-propvl). In yet another
embodiment, each Rsis independently H. In another embodiment, each Reis independently
H, methyl, or ethyl. In vet another embodiment, each Rsis independently methy! or ethyl. In

another embodiment, sach Rsis independently methyl.

14



WO 2017/223415 PCT/US2017/038957

In some embodiments, t1s 0. In other embodiments, tis 1. In other embodiments, {is
2. In other embodiments, 11s 0 or 1. In other embodiments, 115 1 or 2.
Any of the groups described herein for anv of A, G, X, Y, K1, Ro, Rs, Ry, Rs, Re, Ry,
Rs, and t can be combined with any of the groups described herein for one or more of the
5 remainder of A, G, X, Y, Ri, Ra. Rs, Ra, Rs, Re, Ry, Rs, and t, and may further be combined
with any of the groups described herein for the Linker.
For a Targeting Ligand of Formula TL-L:
H In one embodiment, X is 8(0)2 and A is phenyl optionally substituted with 1
to 3 Rs.
10 {2 In one embodiment, X 1s S{0)2 and A is phenyl.
(3) In one embodiment, X is ${O} and A is 5- or 6-membered heteroarvl
containing | or 2 heleroatoms selected from N and 8, optionally substituted with 1 to
3 Rs.

4 In one embodiment, X is S{O) and A is 5- or 6-membered heteroaryl

[
W

containing i or 2 heteroatoms selected from N and §.

&) In one embodiment, X 1s S5{(0) and A is S-membered hetercary] contaiming 1
or 2 heteroatoms selected from N and 8, optionally substituted with 1 to 3 Rs,

(6} in one embodiment, X is S{O) and A is 5-membered heteroaryi containing 1
or 2 heteroatoms selected from N and §.

20 N In one embodiment, X is S{O) and A is 6-membered heteroary! containing 1
or 2 heteroatoms selected from N and 8, optionally substituted with 1 to 3 Rs.

8) In one embodiment, X is 8(0O) and A is 6-membered hetercaryl containing 1
or 2 heteroatoms selected from N and S.

(9 In one embodiment, X 1s 8{O)2 and G is phenyl.

[\
(9

{10}  In one embodiment, X is 8(O): and G is phenyl optionally substituted with 1
10 3 Re.

(11)  In one embodiment, X is S{O) and G is 5- or 6-membered heteroaryl
containing | or 2 heteroatoms selected from N and S.

(12}  In one embodiment, X is 8{0)2 and G is 5- or 6-membered hetercaryl

30 containing t or 2 heteroatoms selected from N and S, optionally substituted with 1 to
3 Re.

{13} In one embodiment, X is S(Oh and G is 5-membered heteroary! containing 1

or 2 heteroatoms selected from N and S.
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(14} In one embodiment, X 1s 8{O)2 and G is S-membered heteroaryl containing 1
or 2 heteroatoms selected from N and S, optionally substituted with T t0 3 Re.
(15}  In one embodiment, X 1s 8(O) and G 1s 6-membered heteroaryl contaiming 1
or 2 heteroatoms selected from N and S.
5 {16}  In one embodiment, X is (02 and G is 6-membered heteroary! containing 1
or 2 heteroators selected from N and S, optionally substituted with | o 3 Re.
(17)  In one embodiment, X is S{0O),, A is phenyl optionally substituted with 1 10 3
Rs, and Ry is {Ci-Cs) alkyl
(18} In one embodiment, X 1s S(Oh, A 1s phenyl, and Ri s {Ci1-Cy) alkyl
10 (19}  In one embodiment, X 1s 8{O). A is 5~ or 6-membered hetercaryl containing 1
or 2 heteroatoms selected from N and S, optionally substituted with 1 t0 3 Rs, and Ry
13 {C1~Cy) alkyl.
(20)  In one embodiment, X is S{O), A is S-membered heteroaryl contaiming 1 or 2
heteroatoms selected from N and §, optionally substituted with 1 1o 3 Rs, and Ry is
(Ci-Cq) alkyl
(21}  In one embodiment, X 1s S5{0)2, A 13 phenyl optionally substituted with 1 t0 3
Rs, Ri1s (C1-Cy) alkyl, and Rois (C1-Cy) alkyl,
{22} In one embodiment, X is S(Oh, A is phenyi, R is (C1-Cs) alkyl, and Ra s (Ci-
Ca} alkyl

[
W

20 (23)  In one embodiment, X 18 S(O), A is 5- or 6-membered hetercary! containing |
or 2 heteroatoms selected from N and S, optionally substituted with 1 to 3 Rs, Ry is
(Ci-Cy) alkyl, and Rois (C1-Cq) alkyl
{24y In one embodiment, X 1s S5{0). A 13 S-membered heteroary! containing 1 or 2
heteroatoms selected from N and 8, optionally substituted with 1 to 3 Rs, Ryis {Cy-

Ca) alkyl, and Rois (C-Ca) alkyl.

[\
(9

(25} In one embodiment, X 15 S(O)2, A is phenyl optionally substituted with 1 10 3
Rs, Ry is (Ci-Cy) alkyl, Rois (C1-Cy) alkyl, and Rsis H.
(26) In one embodiment, X is S8{0O), A is phenyi, Ry 15 {C1-Cs) alkyl, Ra1s (C1-Ca)
alkvl, and Rsis H.

30 27y In one embodiment, X is 8{0), A 15 5~ or 6~-membered heteroaryl containing 1
or 2 heteroatoms selected frorma N and S, optionally substituted with 1 to 3 Rs, Riis

{C1-Ca) alkyi, Rois {Ci-Cs) alkyl, and Rsis H.
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(28) In one embodiment, X is S8{O), A is 5-membered hetercaryl containing 1 or 2

heteroatoms selected {tom N and 8, optionally substituted with 1 to 3 Rs, Ry is {C1-

Cay alkyl, Rats (Ci-Cy) alkvl, and Rsis H

{29}  In one embodiment, X is 8(0O). A is phenyl optionally substituted with 1 to 3

5 Rs, Ry 18 (C1-Cq) alkyl, R2is (C1-Cay alkyl, Rsis H, and ¥ 15 O.

(30)  In one embodiment, X 18 S{O), A is phenvi, Riis (C1-Cs) alkyl, Ra1s (C1-Ca)

alkvi, Ryis H and Y 15 Q.

(31}  In one embodiment, X is 8{03)2, A is 5- or 6-membered hetercarvl coniaining 1

or 2 heteroatoms selected from N and S, optionally substituted with T to 3 Rs, Ri1s
10 (Ci-Cs) alkyl, Ro1s (Ci-Cs) alkyl, R3is H, and Y 15 O,

(32} In one embodiment, X is 8(O), A is S-membered hetercary! containing 1 or 2

heteroatoms selected from N and S, optionally substituied with 110 3 Rs, Ruis (Ci-

Cayalkyl, Rois (Ci-Coy alkvl, RsisH, and Y is O.

{33} In one embodiment, Y is O and A is phenyl optionally substituted with 1 to 3

15 Rs.
(34) Inone embodiment, Y is O and A is phenyl
(35) Inoneembodiment, Y 1s O and A 13 5- or 6~-membered heteroary! containing |
or 2 heteroatoms selected from N and S, optionally substituted with T 16 3 Rs.
{36} In one embodiment, Y is O and A is 5- or 6-membered heteroarvl containing 1
20 or 2 heteroatorns selected from N and S.
(37)  In one embodiment, Y is O and A is S-membered hetercarvl containing 1 or 2
heteroatoms selected from N and 5, optionally substituted with 1 to 3 Rs.
(38) In one embodiment, Y is O and A is S-membered heteroaryl contamming 1 or 2
heteroatoms selected from N and S.
25 (39} In one embodiment, Y is O and A is 6-membered heteroaryl containing 1 or 2
heteroatoms selected from W and S, optionally substituted with 1 to 3 Rs.
(40)  In one embodiment, Y is O and A is 6-membered heteroarvl containing 1 or 2
heteroatoms selected from N and 5.
(41} In one embodiment, Y is O and G is phenylL
30 {42y  In one embodiment, Y is O and G is pheny! optionally substituted with 1 10 3

Rs.
{43} In one embodiment, Y is O and G is 5- or 6-membered heteroarvl containing 1

or 2 heteroatoms selected from N and S.
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(44) In one embodiment, Y is O and G 18 5- or 6-membered heteroaryl containing 1
or 2 heteroatoms selected from N and S, optionally substituted with T t0 3 Re.
(45) Inone embodiment, ¥ 1s O and G is S-membered heteroaryl contamming 1 or 2
heteroatoms selected from N and S.
5 {46} In one embodiment, Y is 0 and G is 5-membered heteroaryl containing 1 or 2

heteroatoms selected from N and S, optionally substituted with 1 to 3 Rs.
(47y  In one embodiment, Y is O and G is 6-membered hetercarvl containing 1 or 2
heteroatoms selected from N and 8.
(48} In one embodiment, Y is O and G is 6-membered heteroaryl contamming 1 or 2

10 heteroatoms selected from N and 8, optionally substituted with 1 to 3 Re.
{49} In one embodiment, Y is O, A is phenvl optionally substituted with 1 to 3 Rs,
and Ri s (C1-Ca) alkyl
(50) In one embodiment, ¥ 1s O, A is phenyl, and Ryis (C1-Cy) alkyl.

(51} Inoneembodiment Y is O, A is 5- or 6-membered heteroary! containing 1 or

Yk
Wh

2 heteroatoms selected from N and S, optionally subsiituted with 1 to 3 Rs, and Ru s
(Ci-Cy) alkyl

(52) Inoneembodiment, Y 1s O, A 15 S-membered hetercaryl containing 1 or 2
heteroatoms selected from W and S, optionally substituted with 1 10 3 Rs, and Ruis
{C1-Ca} alkyl

20 (53 In one embodiment, Y is O, A 1s phenyl optionally substitited with 1 to 3 Rs,
Ry s (C-Ca) alkyl, and Rois (C-Cy) alkyl

(34) 1In one embodiment, Y is O, A is phenyl, Riis {Ci1-Cq) alkvl, and Rais {Ci-Cy)
alkyl.

(55} Inoneembodiment, Y 1s O, A is 5~ or 6-membered heteroarvl contaiming 1 or

[\
(9

2 heteroatoms selected from N and 8, optionally substituted with 1 10 3 Rs, Ry 15 {Ci-
Cay alkyl, and Rz is (C1-Ca) alkyl

(56) In one embodiment, ¥ 18 O, A is S-membered heteroarvl contaiming 1 or 2
heteroatoms selected from N and 8, optionally substituted with 1 to 3 Rs, Ry is (Cy-
Cay alkyl, and Rais (C1-Ca) alkyl.

30 {57y Inone embodiment, Y is O, A is phenyl optionally substituted with 1 to 3 Rs,
Riis (C1-Cay alkvl, Rois (Ci-Cyp alkvl, and Rsis H.

{58} In one embodiment, Y is O, A is phenyl, Ruis (C1-Cq) alkvl, Rais (Ci-Ca)
alkvl, and Rss H.

18
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(39} In one embodiment, Y is O, A is 5- or 6-membered heteroaryl containing 1 or
2 heteroatoms selected from N and S, optionally substituted with 110 3 Rs, Ry {(Cr-
Cay alkyl, Rats (Ci-Cy) alkvl, and Rsis H
(60} In one embodiment, Y is O, A is S-membered hetercary! containing 1 or 2
5 heteroatoms selected from W and S, optionally substituied with 1 to 3 Rs, Ry1s {C1-

Cay alkyl, Rois (Ci-Ca) alkyl, and Reis H.
(61)  In one embodiment, Y is O, G is phenvl, and Ry is (C)-Cq) alkyl.
(62  In one embodiment, Y 1s O, G is phenvl optionally substituted with 1 to 3 Re,
and Ry 1s (C1-Cy) alkyl,

10 (63} Inone embodiment, Y 1s O, G is 5~ or 6-membered heteroarvl containing 1 or
2 heteroatoms selected from N and 8, and Ry 15 (C1-Ca) alkyl
(64} In one embodiment, Y 15 O, G is S- or 6-membered heteroary! containing 1 or
2 heteroatoms selected from N and S, optionally substituted with 1 to 3 Re, and Ruis
(Ci-Ca) alkyl

(65) In one embodiment, Y is O, (G 1s 5-membered heteroaryl containing 1 or 2

[
W

heteroatoms selected from N and 8, and Ry is (C1-Ca) alkyl.
(66}  In one embodiment, Y 15 O, G is S-membered heteroarvl contamning 1 or 2
heteroatoms selected from W and S, optionally substituted with 1 10 3 Rs, and Ruis
{C1-Ca} alkyl
20 {67y In one embodiment, Y is O, G 1s 6-membered heteroaryl containing 1 or 2
heteroatoms selected from N and 8, and Ry 15 {(Cy-Ca) alkyl.
(68) In one embodiment, Y is O, (G 1s 6-membered heteroaryl containing 1 or 2
heteroatoms selected from N and 8, optionally substituted with 1 to 3 Re, and Ry is
(Ci-Cy) alkyl.
{69} In one embodiment, Y is O, G is phenvl, Ry is (U-Cy) alkvl, and Rois (Ci-Cy)
alkvl.

[\
(9

(70)  In one embodiment, ¥ 18 O, G 15 phenyl optionally substituted with 1 {0 3 Re,

Ry s (C-Ca) alkyl, and Rois (C-Cy) alkyl

(71}  In one embodiment, Y is O, G is 5- or 6-membered heteroaryl containing 1 or
30 2 heteroatoms selected from N and S, Riis {C1-Ca) alkyl, and Rzis {Ci-Ca) alkyl

(72}  In one embodiment, Y 1s O, G is 5~ or 6-membered heteroarvl contaiming 1 or

2 heteroatoms selected from N and 8, optionally substituted with 1 to 3 Re, Ri 15 (Cr-

Ca) alkyl, and Rois (C1-Ca) alkyl,
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(73)  In one embodiment, Y is O, G is 5-membered heteroaryl containing 1 or 2
heteroatoms selected {rom N and 8, R: is (C1-Ca) alkyl, and Rois (C1-Ca) alkyl
(74 In one embodiment, Y 15 O, G is S-membered heteroaryl contamning 1 or 2
heteroatoms selected from N and 8, optionally substituted with 1 to 3 Re, Ri1s {C1-
5 Cay alkyl, and Rois (C1-Ca} atkyvl.
{75y  In one embodiment, Y is O, G 1s 6-membered heteroaryl contaiming 1 or 2
heteroatoms selected from N and 8, R; is (Cy-Ca) alkyl, and Rais (C1-Cyq) alkyl
(76)  In one embodiment, Y is O, (G 1s 6-membered heteroarvi containing 1 or 2
heteroatoms selected {rom N and 8, optionally substituted with 1 to 3 Re, Riis {C1-
10 Cay alkyl, and Rois (C1-Ca) atkyl.
{77y In one embodiment, Y is O, G is phenvl. Ry is (C1-Ca) alkyvl, Rois (Ci-Ca)
alkyl, and Rais H.
(78}  In one embodiment, Y is O, G 15 phenyl optionally substituted with 1 10 3 Re,

Ry is (C-Cay alkvl, Rois (C-Co) alkyl, and Rais H

15 (79}  In one embodiment, Y is O, G is 5- or 6-membered heteroaryl containing 1 or
2 heteroatoms selected from N and S, Ry 15 {C1-Ca) alkyl, Rois {C1-Cy) alkyl, and Rais
H
{80} In one embodiment, Y is O, G is 5- or 6-membered heteroaryl containing 1 or
2 heteroatoms selected from N and 8, optionally substituted with 1 10 3 Re, R 15 (C1-

20 Cay alkyl, Rois (Ci-Ca) alkyl, and Reis H.
(81} In one embodiment, Y is O, G is 5-membered heteroarvl containing 1 or 2
heteroatoms selected from N and 5, R is (C1-Ca) alkyl, Rais (C1-Cay alkyl, and Rsis
H.
(82) Inoneembodiment, Y 1s O, G is S-membered hetercaryl containing 1 or 2

25 heteroatoms selected from N and 8, optionally substituted with 1 to 3 Re, Ri1s {C1-
Cay alkyl, Rois (Ci-Cay alkvl, and Rais H
{83) In one embodiment, Y is O, G 1s 6-membered heteroaryl contaimng 1 or 2
heteroatoms selected from N and §, Ry is (Ci-Cy) alkyl, Ryis (C)-Ca) alkyl, and Rsis
H

30 {84y In one embodiment, ¥ is O, G is 6~-membered heteroaryl containing 1 or 2

heteroatoms selected from N and 8, optionally substituted with 1 to 3 Re, Riis {Cy-
Cay alkvl, Rais (Cr-Ca) alkyl, and Rsis H.
(85} In one embodiment, each Rs is independently {C1-Cy) alkyl or (C1-Cy) alkony,

wherein the alkvl or alkoxy 1s optionally substituted with one or more substituents

20
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selected from NR7Rs, phenvl, and S- or 6~-membered heteroaryl containing 1 or 2
heteroatoms selected from N and 8; and A, G, X, Y, Ry, Rz, and Rs are each as
defined i any of (1) — (84).
{86} In one embodiment, each Rs is independently {(C1-Ca) alkyl or (C;-Cy) alkoxy;
5 and A, G, X, Y, Ry, Rz, and R; are each as defined in any of (1) — (84).

(87)  In one embodiment, each Re is independently (C1-Cy) alkyl or {C1-Cy) alkoxy,
wherein the alkv! or alkoxy is optionally substituted with one or more substituents
selected from NR7Rs, phenvl, and S- or 6~-membered heteroaryl containing 1 or 2
heteroatoms selected from N and 8; and A, G, X, Y, Ry, Rz, and Rs are each as

10 defined i any of (1) — (84).
(88} In one embodiment, each Re is independently {(C1-Ca) alkyl or (C;-Cy) alkoxy;
and A, G, X, Y, Ry, Rz, and Rs are each as defined m any of (1) — {84),
(89)  In one embodiment, each Rs is independently (C1-Cq) alkyl or {C1-Cy) alkoxy,

wherein the alkv! or alkoxy is optionally substituted with one or more substituents

[
W

selected from NR7Rs, phenvl, and S- or 6~-membered heteroaryl containing 1 or 2
heteroatoms selected from N and 8; and A, G, X, Y, R, R2, Rs, and Re are each as
defined in any of (1} — (84), (87), and (8R).

{50} In one embodiment, each Rs is independently {C1-C4) alkvl or (C1-Cs) alkoxy;
and A, G, X, Y, Ry, Rz, Rs, and Rs are each as defined in any of (1) — (84}, (87), and
20 (88).

(91} In one embodiment, each Re is independently (C1-Cq) alkyl or ({C1-Cy) alkoxy,
wherein the alkvl or alkoxy is optionally substituted with one or more substituents
selected from NR7Rs, phenvl, and 3- or 6-membered heteroary! contaming 1 or 2
heteroatoms selected from N and §; and A, G, X, Y, Ry, Ra, B3, and &5 are each as

defined in any of (1} - (86).

[\
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{92y Tn one embodiment, each Re is independently (C1-Ca) alkyl or {(C1-Cy) alkoxy;

and A, G, X, Y, Ry, Rz, Rs, and Rs are each as defined 10 any of (1) — (86).

A G, XY, Ry, Ra, R, Ry, Rs, and Rs can each be selected from any of the groups and
combined as described above in Formula TL-L

30 In another embodiment, the compound of Formulda TL- 1s of Formula TL-Ia or TL-Tb:

21



b2

WO 2017/223415 PCT/US2017/038957

(TL-Ia) or {TL-Ib),

wherein A, (G, X, Y, Ry, Ro, Rs, Ra, Rs, Rs, R7, Rs, and t are each as defined above in Formula
TL-I, and wherein the Targeting Ligand is bonded to a Linker via the % next o A in TL-

Ia and via the _.n_%m next io G TL-Ib.

Wh

For a Targeting Ligand of Formula TL-1a or TL-Ib:

H In one embodiment, X 1s 5{0)2 and A is phenyl optionally substituted with 1
to 3 Rs.

(2} in one embodiment, X is S{O) and A is phenyl.

(3} In one embodiment, X 13 S(O)z and A 13 5~ or 6G~-membered heteroarvl

10 containing | or 2 heteroatoms selected from N and 8, optionally substituted with 1 to
3 Rs.

4 In one embodiment, X is 8(O) and A is 5- or 6-membered hetercaryl
containing 1 or 2 heteroatoms selected from N and S,

&) In one embodiment, X is S(O) and A is S-membered heteroarvi contairung 1

5 or 2 heteroatoms selected from N and S, optionally substituted with 1 to 3 Rs.
{6} In one embodiment, X 13 S(O)z and A 15 S-membered heteroary! containing |
or 2 heteroatorns selected from N and S.
N In one embodiment, X is S{O) and A is 6-membered heteroary! containing 1
or 2 heteroatoms selected from N and S, optionally substituted with T to 3 Rs.

20 (8) In one embodument, X 1s S(O) and A 1s 6-membered heteroaryl containing 1

or 2 heteroatoms selected from N and 8.
(9 in one embodiment, X is S{Oh and G is phenyl.
(10}  In one embodiment, X 1s S(0O)z and G 13 pheny! optionally substituted with 1
to 3 Rs.

5 (11}  In one embodiment, X is S{O) and G is 5- or 6-membered heteroaryl

containing i or 2 heteroatoms selected from N and §.
(12}  In one embodiment, X 1s 8{0) and G is 5- or 6-membered hetercaryl
comtaining  or 2 heteroatoms selected from N and 5, optionally substituted with 1 to

3 Re.
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(13} In one embodiment, X 1s 8{O)2 and G is S-membered heteroaryl containing 1
or 2 heteroatoms selected from N and S.
(14}  In one embodiment, X 1s 8(O) and G s S-membered heteroaryl contaiming 1
or 2 heteroatoms selected from N and S, optionally substituted with 1 t0 3 R,

5 {15} In one embodiment, X is (02 and & is 6-membered heteroary! containing 1
or 2 heteroatoms selected from N and 8.
(16}  In one embodiment, X is S8{O) and G is 6-membered heteroary! containing 1
or 2 heteroatoms selected from N and 8, optionally substituted with T {0 3 Re.
(17} In one embodiment, X 1s S(Oh, A is pheny! optionally substituted with 1 to 3

10 Rs, and Ry s {Ci~Cy) alkyl,

(18} In one embodiment, X is 8(O). A is phenyl, and Ry is (Ci-Cs) alkyl
(19} In one embodiment, X is S(0O)2, A is 5- or 6-membered hetercaryl contaiming 1
or 2 heteroatorns selected from N and S, optionally substituted with | to 3 Rs, and Ry
1s {C1-Cq) alkyl.

[
W

(20)  In one embodiment, X is S8{O), A is 5-membered hetercaryl containing 1 or 2
heteroatoms selected from N and 8, optionally substituted with 1 to 3 Rs, and Ry is
(Ci-Cy) alkyl.

{21}  In one embodiment, X is S(O), A is phenyl optionally substituted with 1 to 3
Rs, Riis (Ci-Cy) alkyl, and Rais (C1-Cq) alkyl.

20 (22)  In one embodiment, X 18 S(O), A 1s phenvi, Ri 15 (C1-Cs) alkyl, and Rais (Ci-
Cay alkyl

(23}  In one embodiment, X is 8{03)2, A is 5- or 6-membered heteroarvl coniaining 1
or 2 heteroatoms selected from N and S, optionally substituted with T to 3 Rs, Ry s

(Ci-Cy) alkyl, and Rois (C1-Cy) alkyl

[\
(9

(24}  In one embodiment, X is 8(O), A is S-membered hetercary! containing 1 or 2
heteroatoms selected from N and S, optionally substituied with 110 3 Rs, Ruis (Ci-
Cay alkyl, and Ro s (C1~Cyq) alkyl

(25) In one embodiment, X is S{0O), A is phenyl optionally substituted with 1 10 3
Rs, Ry is {C1-Ca) alkyl, Rois {(C1-Ca) alkyl, and Rais H.

30 (26} In one embodiment, X is 8{0), A 15 phenyl, Riis {C1-Cs} alkyl, Rz1s (C1-Ca)
alkyl, and Rsis H.

{27y  In one embodiment, X is S(Oh, A is 5- or 6-membered hetercaryl containing 1
or 2 hetercatoms selected from N and S, optionally substituted with 1 1o 3 Rs, Ry ts

(C1-Cs) atkyl, Rois (C1-Cs) alkyl, and Rsis H.
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(28) In one embodiment, X is S8{O), A is 5-membered hetercaryl containing 1 or 2

heteroatoms selected {tom N and 8, optionally substituted with 1 to 3 Rs, Ry is {C1-

Cay alkyl, Rats (Ci-Cy) alkvl, and Rsis H

{29}  In one embodiment, X is 8(0O). A is phenyl optionally substituted with 1 to 3

5 Rs, Ry 18 (C1-Cq) alkyl, R2is (C1-Cay alkyl, Rsis H, and ¥ 15 O.

(30)  In one embodiment, X 18 S{O), A is phenvi, Riis (C1-Cs) alkyl, Ra1s (C1-Ca)

alkvi, Ryis H and Y 15 Q.

(31}  In one embodiment, X is 8{03)2, A is 5- or 6-membered hetercarvl coniaining 1

or 2 heteroatoms selected from N and S, optionally substituted with T to 3 Rs, Ri1s
10 (Ci-Cs) alkyl, Ro1s (Ci-Cs) alkyl, R3is H, and Y 15 O,

(32} In one embodiment, X is 8(O), A is S-membered hetercary! containing 1 or 2

heteroatoms selected from N and S, optionally substituied with 110 3 Rs, Ruis (Ci-

Cayalkyl, Rois (Ci-Coy alkvl, RsisH, and Y is O.

{33} In one embodiment, Y is O and A is phenyl optionally substituted with 1 to 3

15 Rs.
(34) Inone embodiment, Y is O and A is phenyl
(35) Inoneembodiment, Y 1s O and A 13 5- or 6~-membered heteroary! containing |
or 2 heteroatoms selected from N and S, optionally substituted with T 16 3 Rs.
{36} In one embodiment, Y is O and A is 5- or 6-membered heteroarvl containing 1
20 or 2 heteroatorns selected from N and S.
(37)  In one embodiment, Y is O and A is S-membered hetercarvl containing 1 or 2
heteroatoms selected from N and 5, optionally substituted with 1 to 3 Rs.
(38) In one embodiment, Y is O and A is S-membered heteroaryl contamming 1 or 2
heteroatoms selected from N and S.
25 (39} In one embodiment, Y is O and A is 6-membered heteroaryl containing 1 or 2
heteroatoms selected from W and S, optionally substituted with 1 to 3 Rs.
(40)  In one embodiment, Y is O and A is 6-membered heteroarvl containing 1 or 2
heteroatoms selected from N and 5.
(41} In one embodiment, Y is O and G is phenylL
30 {42y  In one embodiment, Y is O and G is pheny! optionally substituted with 1 10 3

Rs.
{43} In one embodiment, Y is O and G is 5- or 6-membered heteroarvl containing 1

or 2 heteroatoms selected from N and S.
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(44) In one embodiment, Y is O and G 18 5- or 6-membered heteroaryl containing 1
or 2 heteroatoms selected from N and S, optionally substituted with T t0 3 Re.
(45) Inone embodiment, ¥ 1s O and G is S-membered heteroaryl contamming 1 or 2
heteroatoms selected from N and S.
5 {46} In one embodiment, Y is 0 and G is 5-membered heteroaryl containing 1 or 2

heteroatoms selected from N and S, optionally substituted with 1 to 3 Rs.
(47y  In one embodiment, Y is O and G is 6-membered hetercarvl containing 1 or 2
heteroatoms selected from N and 8.
(48} In one embodiment, Y is O and G is 6-membered heteroaryl contamming 1 or 2

10 heteroatoms selected from N and 8, optionally substituted with 1 to 3 Re.
{49} In one embodiment, Y is O, A is phenvl optionally substituted with 1 to 3 Rs,
and Ri s (C1-Ca) alkyl
(50) In one embodiment, ¥ 1s O, A is phenyl, and Ry is (C1-Cy) alkyl.

(51} Inoneembodiment Y is O, A is 5- or 6-membered heteroary! containing 1 or

Yk
Wh

2 heteroatoms selected from N and S, optionally subsiituted with 1 to 3 Rs, and Ru s
(Ci-Cy) alkyl

(52) Inoneembodiment, Y 1s O, A 15 S-membered hetercaryl containing 1 or 2
heteroatoms selected from W and S, optionally substituted with 1 10 3 Rs, and Ruis
{C1-Ca} alkyl

20 (53 In one embodiment, Y is O, A 1s phenyl optionally substitited with 1 to 3 Rs,
Ry s (C-Ca) alkyl, and Rois (C-Cy) alkyl

(34) 1In one embodiment, Y is O, A is phenyl, Riis {Ci1-Cq) alkvl, and Rais {Ci-Cy)
alkyl.

(55} Inoneembodiment, Y 1s O, A is 5~ or 6-membered heteroarvl contaiming 1 or

[\
(9

2 heteroatoms selected from N and 8, optionally substituted with 1 10 3 Rs, Ry 15 {Ci-
Cay alkyl, and Rz is (C1-Ca) alkyl

(56) In one embodiment, ¥ 18 O, A is S-membered heteroarvl contaiming 1 or 2
heteroatoms selected from N and 8, optionally substituted with 1 to 3 Rs, Ry is (Cy-
Cay alkyl, and Rais (C1-Ca) alkyl.

30 {57y Inone embodiment, Y is O, A is phenyl optionally substituted with 1 to 3 Rs,
Riis (C1-Cay alkvl, Rois (Ci-Cyp alkvl, and Rsis H.

{58} In one embodiment, Y is O, A is phenyl, Ruis (C1-Cq) alkvl, Rais (Ci-Ca)
alkvl, and Rss H.
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(39} In one embodiment, Y is O, A is 5- or 6-membered heteroaryl containing 1 or
2 heteroatoms selected from N and S, optionally substituted with 1 10 3 Rs, Ri1s (€1~
Cay alkyl, Rats (Ci-Cy) alkvl, and Rsis H
(60} In one embodiment, Y is O, A is S-membered hetercary! containing 1 or 2
5 heteroatoms selected from W and S, optionally substituied with 1 to 3 Rs, Ry s {C1-

Cay alkyl, Rois (Ci-Ca) alkyl, and Reis H.
(61)  In one embodiment, Y is O, G is phenvl, and Ry is (C)-Cq) alkyl.
(62  In one embodiment, Y 1s O, (G is phenvl optionally substituted with 1 to 3 Re,
and Ry 1s (C1-Cy) alkyl,

10 (63} Inone embodiment, Y 1s O, G is 5~ or 6-membered heteroarvl contaiming 1 or
2 heteroatoms selected from N and 8, and Ry 15 (C1-Ca) alkyl
(64} In one embodiment, Y 15 O, G is S- or 6-membered heteroary! containing 1 or
2 heteroatoms selected from N and S, optionally substituted with 1 to 3 Re, and Ry s
(Ci-Ca) alkyl

(65) In one embodiment, Y is O, (G 1s 5-membered heteroarvi containing 1 or 2

[
W

heteroatoms selected from N and 8, and Ry is (C1-Ca) alkyl.
(66}  In one embodiment, Y 15 O, G is S-membered heteroaryl contamning 1 or 2
heteroatoms selected from W and S, optionally substituted with 1 10 3 Rs, and Ruis
{C1-Ca} alkyl
20 {67y  In one embodiment, Y is O, G i1s 6-membered heteroaryl contaiming 1 or 2
heteroatoms selected from N and 8, and Ry is {(Cy-Ca) alkyl.
(68) In one embodiment, Y is O, (G 1s 6-membered heteroarvi containing 1 or 2
heteroatoms selected from N and 8, optionally substituted with 1 to 3 Re, and Ry is
(Ci-Cy) alkyl.
{69} In one embodiment, Y is O, G is phenvl, Ry is (U-Cy) alkvl, and Rois (Ci-Cy)
alkvl.

[\
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(70)  In one embodiment, ¥ 18 O, G 15 phenyl optionally substituted with 1 {0 3 Re,

Ry s (C-Ca) alkyl, and Rois (C-Cy) alkyl

(71}  In one embodiment, Y is O, G is 5- or 6-membered heteroaryl containing 1 or
30 2 heteroatoms selected from N and S, Riis {C1-Ca) alkyl, and Rzis {Ci-Ca) alkyl

(72}  In one embodiment, Y 1s O, G is 5~ or 6-membered heteroarvl contaiming 1 or

2 heteroatoms selected from N and 8, optionally substituted with 1 to 3 Re, Ri 15 (Cr-

Ca) alkyl, and Rois (C1-Ca) alkyl,
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(73}  In one embodiment, Y 1s O, (G is 5-membered heteroarvl containing 1 or 2
heteroatoms selected {rom N and 8, R: is (C1-Ca) alkyl, and Rois (C1-Ca) alkyl
(74y  In one embodiment, Y 1s O, G 15 5-membered hetercaryl containing 1 or 2
heteroatoms selected from N and 8, optionally substituted with 1 to 3 Re, Ri1s {C1-
5 Ca} atkyl, and Rois (C1-Cyq) alkyl
{75y  In one embodiment, Y is O, G 1s 6-membered heteroaryl contaiming 1 or 2
heteroatoms selected from N and 8, R; is (Cy-Ca) alkyl, and Rais (C1-Cyq) alkyl
(76}  In one embodiment, Y is O, (G is 6-membered heteroarvl containing 1 or 2
heteroatoms selected {tom N and 8, optionally substituted with 1 to 3 Re, Riis {C1-
10 Cay alkyl, and Ra 15 (C1-Cy) alkyl.
{77y In one embodiment, Y is O, G is phenvl. Ry is (C1-Ca) alkyvl, Rois (Ci-Ca)
alkyl, and Rais H.
(78)  In one embodiment, ¥ 18 O, G is phenyl optionally substituted with 1 {0 3 Re,

Ry is (C-Cay alkvl, Rois (C-Co) alkyl, and Rais H

15 (79}  In one embodiment, Y is O, G is 5- or 6-membered heteroaryl containing 1 or
2 heteroatoms selected from N and S, Ry 15 {C1-Ca) alkyl, Rois {C1-Cy) alkyl, and Rais
H
{80} In one embodiment, Y is O, G is 5- or 6-membered heteroaryl containing 1 or
2 heteroatoms selected from N and 8, optionally substituted with 1 10 3 Re, R 15 (C1-

20 Cay alkyl, Rois (Ci-Ca) alkyl, and Reis H.
(81} In one embodiment, ¥ is O, G 15 5-membered heteroarvl containing 1 or 2
heteroatoms selected from N and 5, R is (C1-Ca) alkyl, Rais (C1-Cay alkyl, and Rsis
H.
(82) Inoneembodiment, Y 1s O, G is S-membered hetercaryl containing 1 or 2

25 heteroatoms selected from N and 8, optionally substituted with 1 to 3 Re, Ri1s {C1-
Cay alkyl, Rois (Ci-Cay alkvl, and Rais H
{83) In one embodiment, Y is O, G 1s 6-membered heteroaryl contaimng 1 or 2
heteroatoms selected from N and §, Ry is (Ci-Cy) alkyl, Ryis (C)-Ca) alkyl, and Rsis
H

30 {84y In one embodiment, ¥ is O, G is 6~-membered heteroaryl containing 1 or 2

heteroatoms selected from N and 8, optionally substituted with 1 to 3 Re, Riis {Cy-
Cay alkvl, Rais (C-Ca) alkyl, and Rsis H.
(85} In one embodiment, each Rs is independently {C1-Cy) alkyl or (C1-Cy) alkony,

wherein the alkvl or alkoxy 1s optionally substituted with one or more substituents
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selected from NR7Rs, phenvl, and S- or 6~-membered heteroaryl containing 1 or 2
heteroatoms selected from N and 8; and A, G, X, Y, Ry, Rz, and Rs are each as
defined i any of (1) — (84).
{86} In one embodiment, each Rs is independently {(C1-Ca) alkyl or (C;-Cy) alkoxy;
5 and A, G, X, Y, Ry, Rz, and R; are each as defined in any of (1) — (84).

(87)  In one embodiment, each Re is independently (C1-Cy) alkyl or {C1-Cy) alkoxy,
wherein the alkv! or alkoxy is optionally substituted with one or more substituents
selected from NR7Rs, phenvl, and S- or 6~-membered heteroaryl containing 1 or 2
heteroatoms selected from N and 8; and A, G, X, Y, Ry, Rz, and Rs are each as

10 defined i any of (1) — (84).
(88} In one embodiment, Re i3 {(C1-Ca} alky! or (C1-Cq) alkoxy; and A, G, X, Y., Ry,
Rz, and Rs are each as defined in any of (3} — (84).
(89)  In one embodiment, each Rs is independently (C1-Cq) alkyl or {C1-Cy) alkoxy,

wherein the alkv! or alkoxy is optionally substituted with one or more substituents

[
W

selected from NR7Rs, phenvl, and S- or 6~-membered heteroaryl containing 1 or 2
heteroatoms selected from N and 8; and A, G, X, Y, R, R2, Rs, and Re are each as
defined in any of (1} — (84), (87), and (8R).

{50} In one embodiment, each Rs is independently {C1-C4) alkvl or (C1-Cs) alkoxy;
and A, G, X, Y, Ry, Rz, Rs, and Rs are each as defined in any of (1) — (84}, (87), and
20 (88).

(91} In one embodiment, each Re is independently (C1-Cq) alkyl or ({C1-Cy) alkoxy,
wherein the alkvl or alkoxy is optionally substituted with one or more substituents
selected from NR7Rs, phenvl, and 3- or 6-membered heteroary! contaming 1 or 2
heteroatoms selected from N and §; and A, G, X, Y, Ry, Ra, B3, and &5 are each as

defined in any of (1} - (86).

[\
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{92y Tn one embodiment, each Re is independently (C1-Ca) alkyl or {(C1-Cy) alkoxy;
and A, G, X, Y, Ry, Rz, Rs, and Rs are each as defined in any of (1) — (86).
A G, XY, Ry, Ra, R, Ry, Rs, and Rs can each be selected from any of the groups and
combined as described above in Formula TL-L
30 In another embodiment, the compound of Formuda TL-T 1s of Formula TL-I¢, TL-If,

or TL-1g:
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(TL-If}, or

(RE)‘E =3 (TL~Ig),
wherein A, X, Ry, Rz, R3, Ry, Rs, Re, R7, Rs, and t are each as defined above in Formuda TL-E,
~a

{Rs}1.3

and wherein the Targeting Ligand is bonded to a Linker via A or in Th-ic, via

=

the mg__ next to A in TL-If, and via the _.m% next to (Re}-s i TL-1g.

W

For a Targeting Ligand of Formula TL-Ic, TL-If, or TL-ig:
(1) In one embodiment, X 1s S(O) and A 1s phenyl optionally substitited with 1
1o 3 Rs.
(2} in one embodiment, X is S{O) and A is phenyl.

10 3} In one embodiment, X 13 S(O)z and A 13 5~ or 6G~-membered heteroarvl
containing | or 2 heteroatoms selected from N and 8, optionally substituted with 1 to
3 Rs.
(4 In one embodiment, X 1s 8(0) and A is 5- or 6-membered hetercaryl

containing 1 or 2 heteroatoms selected from N and S,

-
(93}

(%) In one embodiment, X is S(O) and A is 5-membered heteroaryi containing 1
or 2 heteroatoms selected from N and S, optionally substituted with T 16 3 Rs.
{6} In one embodiment, X 13 S(O)z and A 15 S-membered heteroary! containing |

or 2 heteroatoms selected from N and S.
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N In one embodiment, X is 8(0O) and A is 6-membered hetercaryl containing 1
or 2 heteroatoms selected from N and S, optionally substituted with T t0 3 Rs
(8) In one embodiment, X is S{O) and A is 6-membered heteroarvi contairung 1
or 2 heteroatoms selected from N and S.
3 {9} in one embodiment, X is S{G). A is phenyi optionally substituted with 1 to 3
Rs, and Riis (Ci-Cs) alkyl.
(10)  In one embodiment, X is S{0O), A is phenyl, and R is {Ci-Cs) alkyl
(11} iIn one embodiment, X is 8{03)2, A is 5- or 6-membered hetercarvl coniaining 1
or 2 heteroatoms selected from N and 8, optionally substituted with 1 to 3 Rs, and Ry
10 15 {C1-Ca) alkvl.
(12}  In one embodiment, X is 8(O), A is S-membered hetercary! containing 1 or 2
heteroatoms selected from W and S, optionally substituted with 110 3 Rs, and Ris
{C1-Cay alkyl
(13) In one embodiment, X is S{0O), A is phenyl optionally substituted with 1 10 3
Rs, Ry is {C1-Ca) alkyl, and Rz is {Ci-Ca) alkvl.
(14} In one embodiment, X is S8{0), A 15 phenyl, Riis {C1-Cs) alkyl, and Rzis {Cs-
Ca) alkyl.

{15} In one embodiment, X is S(Oh, A is 5- or 6-membered hetercaryl containing 1

[
W

or 2 heteroatoms selected from N and S, optionally substituted with T 16 3 Rs, Ry s
20 (C1-Ca) alkvl, and Rais (C1-Cs) alkyl,
(16)  In one embodiment, X is S{O), A is 5-membered heteroary! containing 1 or 2
heteroatoms selected from N and 8, optionally substituted with 1 to 3 Rs, Ry is (C1-
Ca) alkyl, and R21s (C1-Ca) alkyl.
(17} In one embodiment, X 1s S{O), A is phenyl optionally substituted with 1 to 3
Rs. Ry 15 {(C1-Cy) alkyl, Rois (C1-Cyq) alkyl, and Rsis H.
(18)  In one embodiment, X 15 S(0O)2, A s phenyl, Ri is (C1-Cs) alkyl, R21s (C1-Ca)
alkvl, and Rais H.

[\
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(19)  In one embodiment, X is 8{O), A is 5- or 6-membered heteroary! containing 1

or 2 heteroatoms selected from N and 8, optionally substituted with T to 3 Rs, Ry is
30 (Ci-Cs) alkyl, Rois (C1-Cs) alkyl, and R s HL

(20}  In one embodiment, X 1s S{O), A is S~-membered heteroaryl containing 1 or 2

heteroatoms selected from W and S, optionally substituted with 1 to 3 Rs, Ruis {Ci-

Cay alkyl, Rois (C1-Cay alkyl, and Ra s H
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(21}  In one embodiment, each Rs is independently (C1-Cq) alkyl or (T1-Cy) alkoxy,
wherein the alky! or alkoxy is optionally substituted with one or more substituents
selected from NR7Rs, phenyl, and 5- or 6-membered heteroary] contaming | or 2
heteroatoms selected from N and 8; and A, X, R;. Ro, and Rs are each as defined in
5 any of (1) — (20).

(22)  In one embodiment, each Rs is independently (C1-Cy) alkyl or (C1-Cy) alkoxy;
and A, X, Ry, Ro, and R; are each as defined in any of (1) - (20).
(23} In one embodiment, each Re is independently (C1-Cq) alkyl or (T1-Cy) alkoxy,
wherein the alky! or alkoxy is optionally substituted with one or more substituents

10 selected from NR7Rs, phenyl, and 5- or 6-membered heteroary] contaming | or 2
heteroatoms selected from N and 8; and A, X Y, Ry, Ro, and R; are each as defined in
anv of (1) — (20}
(24) In one embodiment, each Rs is independently (C-Cy) alkyl or (C1-Cy) alkoxy;

and A, X, Ry, Ro, and R; are each as defined in any of (1) - (20).

[
W

(25) In one embodiment, each Rs is independently (C1-Cq) alkyl or (T1-Cy) alkoxy,
wherein the alkvl or alkoxy 1s optionally substituted with one or more substituents
selected from NR7Rs, phenyl, and 5- or 6-membered heteroary] contaming | or 2
heteroatoms selected from N and S; and A, X, Ri, Rz, Rs, and Re are each as defined
in anv of (1) — {20), (23}, and (24).

20 (26)  In one embodiment, each Rs is independently (C1-Cy) alkyl or (C1-Cy) alkoxy;
and A, X, Ry, Ro, Rs, and Ry are each as defined in anv of (1) — {20), (23), and (24).
(27  In one embodiment, each Re is independently (C1-Ca) alkyl or (T1-Cy) alkoxy,
wherein the alkvl or alkoxy 1s optionally substituted with one or more substituents

selected from NR7Rs, phenyl, and 5- or 6-membered heteroary] contaming | or 2

[\
(9

heteroatoms selected from N and 8; and A, X, Ri. Ro, Rs, and Rs are each as defined
i any of (1) - (22).

(28)  In one embodiment, each Rs is independently (C-Cy) alkyl or (C1-Cy) alkoxy;
and A, X, Ry, Ro, Rs, and R;s are each as defined in any of (1) — (22).

A, X, Ri, Rz, R3, Re, Rs, and Re can each be selected from any of the groups and

30 combined as described above in Formoula TL-L

In another embodiment, the compound of Formula TL-1 1s of Formula TL-Id, TL-le,

TL-Th, TL-Ii, TL-Jj, or TL-Tk:
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(TL-Te),

R’
(TL-Th), z & (TL-

{(TL-1j), or {(TL-1K),
wherein G, Y. Ri, R, Rs, Ry, Rs. Re, Ry, and Rs are each as defined above in Formula TL-1,

{Rs)1.3

W

¢
wherein the Targeting Ligand is bonded to a Linker via G or = m TL-Id, via G or
{Rsls

M
& -+ -+
R in TL-Ie, via the next to G in TL-th and TL-j, via the next to
13 {Rs}1.3

{Rs)
“hy g
Do, A . : . __g_, Q\;VN . . .
m TL-Ii, and via the next to m TL-Ik, and whergin the nitrogen

on the imudarole ring in Formula TL-Te, TL-i, and TL-Ik 15 substituted with H or Rs.
10 For a Targeting Ligand of Formula TL-1d, TL-le, TL-ih, TL-I1, TL-L, or TL-Tk:
H In one embodiment, Y 1s O and G 15 phenyl.
) In one embodiment, Y 1s O and G 15 pheny! optionally substituted with | to0 3
Re.
(3} in one embodiment, Y is {0 and 3 1s 3- or 6-membered heteroarvl containing 1

15 or 2 heteroatoms selected from N and S.
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4 In one embodiment, Y is O and G 15 5~ or 6-membered hetercaryl containing 1
or 2 heteroatoms selected from N and S, optionally substituted with T t0 3 Re.
&) In one embodiment, Y 1s O and G is S-membered hetercaryl contaiming 1 or 2
heteroatoms selected from N and S.
5 {6} in one embodiment, Y is {0 and (3 is 5-membered heteroarvl containing 1 or 2

heteroatoms selected from N and S, optionally substituted with 1 to 3 Rs.
N In one embodiment, Y is O and G 15 6-membered hetercarvl containing 1 or 2
heteroatoms selected from N and 8.
(8) In one embodiment, Y 1s O and G 1s 5-membered hetercary] contaiming 1 or 2

10 heteroatoms selected from N and 8, optionally substituted with 1 to 3 Re.
) in one embodiment, Y is O, G is phenvl, and Ry is (C1-Cy) alkyl
(10}  In one embodiment, Y 15 O, G is pheny! optionally substituted with 1 10 3 Rs,
and R 15 {(C1-Ca) atkyl,

(11} In one embodiment, Y is O, (G is 5- or 6-membered heteroary! containing 1 or

Yk
Wh

2 heteroatoms selected from N and S, and Ry 1s {C1-Cs} alkyl

(12}  In one embodiment, Y 1s O, G is 5~ or G-membered heteroaryl containing 1 or
2 heteroatoms selected from N and S, optionally substituted with 1 to 3 Re, and Ry is
{C1-Cs} alkyl

{13} In one embodiment, Y is O, G is S-membered heteroaryl containing 1 or 2

20 heteroatoms selected from N and 8, and Ry 15 {C1-Cya) alkyl

(14) In one embodiment, ¥ is O, G is 5-membered heteroarvl containing 1 or 2
heteroatoms selected from N and 5, optionally substituted with 1 to 3 Re, and Ry is
(Ci-Cy) alkyl

(15}  In one embodiment, Y 15 O, G is 6-membered heteroaryl contamning 1 or 2

[\
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heteroatoms selected from N and 8, and Ry 15 {{1-Ca} alkyl.

(16}  In one embodiment, Y is O, G is 6-membered heteroaryl contaiming 1 or 2
heteroatoms selected from N and S, optionally substituted with 1 1o 3 Re, and Ry s
(Ci-Ca) alkyl

(17}  In one embodiment, Y is O, G is phenvi, Riis {Ci1-Cq) alkvl, and Rais {Ci-Cy)
30 alkyl.

(18}  In one embodiment, Y 15 O, G 1s phenvl optionally substituted with 1 to 3 Re,
Ri is (Ci-Cs} alkyl, and Rois (Ci-Ca) alkyl

(19} In one embodiment, Y 15 O, G is S- or 6-membered heteroary! containing 1 or

2 heteroatoms selected from N and 8, Ry is (C1-Cs) alkyl, and Rois (Ci-Cy) alkyl
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(20} In one embodiment, Y is O, G is 5- or 6-membered heteroaryl containing 1 or
2 heteroatoms selected from N and S, optionally substituted with 110 3 Re, Ri1s {C1-
Cay alkyl, and Rois (C1-Ca) atkyl.
{21} In one embodiment, Y is O, G is S-membered heteroaryl containing 1 or 2
5 heteroatoms selected from W and S, Ry is {T1-Ca} alkyl, and Rois (C-Cy) alkyl
22y  In one embodiment, Y is O, G 15 S-membered heteroaryl containing 1 or 2
heteroatoms selected from N and 8, optionally substituted with 1 to 3 Re, Ry 15 (Cy-
Cay alkyl, and Rais (C1-Ca) alkyl.
(23} In one embodiment, Y 1s O, G i1s 6-membered heteroarvt containing 1 or 2
10 heteroatoms selected from N and 8, Ry 15 (C1-Ca) alkyl, and Rais (C1-Cy) alkyl
{24}  In one embodiment, Y is O, G is 6-membered heteroaryl containing 1 or 2
heteroatoms selected from N and S, optionally substituied with 110 3 Re, Ruis (Ci-
Ca) alkyl, and Rois (C1-Ca) alkyl.
(25) Inone embodiment, Y is O, G is phenvl, Ryis (Ci-Cy) alkyl, Rois (Ci-Ca)
alkvl, and Rsis H.

[
W

(26} Inone embodiment, Y is O, G is phenyl optionally substituted with 1 to 3 Re,
Riis (C1-Cay alkvl, Rois (Ci-Cyp alkvl, and Rsis H.
{27y  In one embodiment, Y is O, G is 5- or 6-membered hetercaryl containing 1 or
2 heteroatoms selected from N and 5, Ry is {€C1-C4) alkyl, Rais (C1-Ca} alkyl, and Rsis
20 H.
(28) In one embodiment, Y is O, (G is 5- or 6-membered heteroary! containing 1 or
2 heteroatoms selected from N and S, optionally substituted with 1 10 3 Rs, Ruis {Ci-
Cay alkyl, Rais (Ci-Cyy alkyl, and Rsis H.
(29)  Inone embodiment, Y 1s O, G is 5-membered hetercaryl containing 1 or 2
heteroatoms selected from N and 8§, Ry 15 (C1-Ca) alkyl, Rois (C-Ca) alkyl, and Rs s
H.

[\
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(30)  In one embodiment, ¥ 15 O, G is S-membered heteroarvl contaiming 1 or 2
heteroatoms selected from N and 8, optionally substituted with 1 to 3 Re, Ry 15 (Cy-
Cay alkyl, Rais (C1-Cqj alkyl, and Rsis H.

30 (31} In one embodiment, Y 1s O, G i1s 6-membered heteroarvt containing 1 or 2
heteroatoms selected from N and 8§, Ry 15 (C1-Ca) alkyl, R21s (C1-Cq) alkyl, and R3 is
H
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5]

(32) In one embodiment, Y is O, (G 1s 6-membered heteroarvi containing 1 or 2
heteroatoms selected {tom N and 8, optionally substituted with 1 to 3 Re, Riis {C1-
Cay alkyl, Rats (Ci-Cy) alkvl, and Rsis H.
(33} In one embodiment, each Rs is independently {{C1-Ca} alkyl or (C3-Cy) alkoxy,
5 wherein the alky] or alkoxy 1s optionally substituted with one or more substituents
selected from NR7Rs, phenyl, and 5- or ¢-membered heteroarvl containing 1 or 2
heteroatoms selected from N and 8; and G, Y. Ry, Ry, and Rz are each as defined in
any of (1} - (32).
{34y In one embodiment, each Rs is independently (Ci-Ca) alkyl or (C1-Cy) alkoxy;
10 and G, Y, Ry, Rz, and B3 are each ag defined in any of (1) - (32).
(35} In one embodiment, each Re is independently {{C1-Ca} alkyl or (C3-Cy) alkoxy,
wherein the alkyl or alkoxy is optionally substituied with one or more substituents
selected from NRsRs, phenyl, and 5- or ¢-membered heteroarvl containing 1 or 2
heteroatoms selected from N and 8; and G, Y. Ry, Ry, and Rz are each as defined in

any of (1} - (32).

[
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(36} In one embodiment, each Re is independently (Ci-Ca) alkyl or (C1-Cy) alkoxy;
and G, Y, Ry, Rz, and B3 are each ag defined in any of (1) - (32).
{37y  In one embodiment, each Rs is independently {{1-C4) alkyvl or (C1-Cs) alkoxy,
wherein the alky] or alkoxy 1s optionally substituted with one or more substituents

20 selected from NR7Rs, phenyl, and 5- or ¢-membered heteroarvl containing 1 or 2
heteroatoms selected from N and 8; and G, Y. Ry, Ry, B3, and R are each as defined
iy any of (13— (32}, (35), and (36).
(38) In one embodiment, each Rs is independently (Ci-Ca) alkyl or (C1-Cy) alkoxy;

and G, Y, Ry, Rz, Rs, and R are each as defined in any of (1) — (32}, (35), and (36).

[\
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(39} In one embodiment, each Re is independently {{C1-Ca} alkyl or (C3-Cy) alkoxy,
wherein the alkyl or alkoxy is optionally substituied with one or more substituents
selected from NRsRs, phenyl, and 5- or ¢-membered heteroarvl containing 1 or 2
heteroatoms selected from N and 8; and G, Y. Ry, Ry, B3, and Rs are each as defined
i any of (13— (34).

30 (40  In one embodiment, each Re is independently (Ci-Ca) alkyl or (C1-Cy) alkoxy;
and G, Y, Ry, Rz, Rs, and Rs are each as defined m any of (1) — (34).

G, Y. Ry, Ro, Rs, Re, Rs, and Re can each be selected from anyv of the groups and

combined as described above in Formula TL-L
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in another embodiment, the compound of Formmula TL-1 is of Formula TL-H or TL-

(ReH3  (TL-If) or {Re}1-3 (TL.Im),

wherein A, Ri, R2, Rs, Ry, Rs, Re, R, and Rs are each as defined above in Formula TL-[, and

wherein the Targeting Ligand is bonded 10 a Linker via —- in Formula TL-H or -+ in

Formula TL-Im.

For a Targeting Ligand of Formula TL-1I or TL-Im:

H In one embodiment, A is phenyl optionally substituted with 1 10 3 Rs, and Ry
ts (C1-Cy) alkvl.

) In one embodiment, A 1s phenyl, and Ry is (C1-Cq) alkyl.

(3} in one embodiment, A is 5- or 6-membered heteroarvl containing 1 or 2
heteroatoms selected from W and S, optionally substituted with 110 3 Rs, and Ry
{C1-Cay alkyl

4 In one embodiment, A is S-membered heteroary! contaiming 1 or 2
heteroatoms selected from N and 5, optionally substituted with 1 to 3 Rs, and Ry is
(Ci-Cy) alkyl

(5} In one embodiment, A is phenyl optionally substitited with 1 10 3 Rs, Ry is
{C1-Cs} alkyl, and Rats {C1-Cy) alkyl

{6} In one embodiment, A is phenyl optionally substituted with 1 to 3 Rs, Ri1s
(Ci-Ca) alkvl, and Rais (Ci-Cy) alkyl,

N In one embodiment, A is phenyl, R; is (C1-Cq) alkyl, and Ry is (Ci-Ca) alkyl.
(8) in one embodiment, A is 5- or 6-membered heteroaryl containing 1 or 2
heteroatoms selected {tom N and 8, optionally substituted with 1 to 3 Rs, Ry is {C1-
Ca) alkyl, and Rois (C1-Ca) alkyl.

(9 in one embodiment, A is 5-membered hatercaryl containing 1 or 2
heteroatoms selected from N and S, optionally substituied with 10 3 Rs, Riis (C1-

Ca) alkyl, and Ro1s (C1-Ca} alkyl.
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(10}  In one embodiment, A is phenyl optionally subsiituted with 1 to 3 Rs, Riis
(Ci-Cs) alkyl, Rois (C1-Cs) alkyl, and R s HL
(11}  In one embodiment, A 1s phenvl, Ry 15 (C1-Cyq) alkyl, Rais (C1-Cy) alkyl, and
Rsis H.
5 {12} In one embodiment, A is 5- or 6-membered heteroarvl containing 1 or 2
heteroatoms selected from N and S, optionally substituted with 110 3 Rs, Riis (Cr-
Ca) alkyl, Rois (C1-Cy) alkvl, and Rsis H.
(13) In one embodiment, A is S-membered heteroaryl containing 1 or 2
heteroatoms selected {tom N and 8, optionally substituted with 1 to 3 Rs, Ry is {C1-
10 Ca) alkyl, Rais (C1-Cq) alkyl, and R3is H.
(14}  In one embodiment, each Rs is independently {{C1-Ca} alkyl or (C;-Cy) alkoxy,
wherein the alkyl or alkoxy is optionally substituied with one or more substituents
selected from NRsRs, phenyl, and 5- or ¢-membered heteroarvl containing 1 or 2
heteroatoms selected from N and §; and A, Ry, Rz, and R are each as defined in any
of (1) - (13).
(15} In one embodiment, each Rs is independently (Ci-Ca) alkyl or (C1-Cy) alkoxy;

and A, Ry, Ro, and R; are each as defined in any of (1) - (13).

[
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{16}  In one embodiment, each Ro is independently {{1-C4) alkyvl or (C1-Cs) alkoxy,
wherein the alky] or alkoxy 1s optionally substituted with one or more substituents

20 selected from NR7Rs, phenyl, and 5- or ¢-membered heteroarvl containing 1 or 2
heteroatoms selected from N and §; and A, Ry, Rz, and R are each as defined in any
of (1) - (13).
(17} In one embodiment, each Re is independently (Ci1-Ca) alkyl or (C1-Cy) alkoxy;

and A, Ry, Ro, and R; are each as defined in any of (1) - (13).

[\
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(18} In one embodiment, each Rs is independently {{C1-Ca} alkyl or (C3-Cy) alkoxy,
wherein the alkyl or alkoxy is optionally substituied with one or more substituents
selected from NRsRs, phenyl, and 5- or ¢-membered heteroarvl containing 1 or 2
heteroatoms selected from N and 8; and A, Ry, Ra, Rs, and Re are each as defined in
any of (13— {(13), (16}, and {(17).

30 (19}  In one embodiment, each Rs is independently (Ci-Ca) alkyl or (C1-Cy) alkoxy;
and A, Ry, R, R, and Re are each as defined in any of (1) — (13), (16}, and (17).

{20} In one embodiment, each Ro is independently {{1-C4) alkyvl or {(C1-Cs) alkoxy,
wherein the alkyl or alkoxy is optionally substituied with one or more substituents

selected from NRsRs, phenyl, and 5- or ¢-membered heteroarvl containing 1 or 2
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heteroatoms selected from N and 8; and A, R1, Ro, Rs, and Rs are each as defined in
any of (}y—(15).
(21}  In one embodiment, each Re 1s independently (Ci-Cy) alkyl or (C1-Cy) alkoxy;
and A, Ry, Ro, Rs, and Rs are each as defined in any of (1) - (15).
5 A, Ry, Ro, Rs, Ry, Rs, and R can each be selected from any of the groups and
combined as described above in Formula TL-1
In another embodiment, the compound of Formula TL-1 1s of Formula TL-In, TL-lo,

TL-Ip, or TL-Ig:

(RE)'E -3 (TLJH) (RS 3-3 (TL~
10 o).

SYAN
{Reh-3 (TL-Ip), or {Re}1-3 (TL-Iq),
wherein ¥, Ri, R2, Rs, Ry, Rs, Re, R, and Rs are each as defined above in Formula TL-[, and

{Rs}1-2

@gm
P §
wherein the Targeting Ligand 1s bonded to a Linker via the g nextfo R in T~

= @%._._ {Rs}1.a
\\.55 2

N»imgm
- S N

In, via the % next to {Re}-3 iy T1-10 and TL-1q, and via the % next to!&v

in TL-Ip.

-
(93}

For a Targeting Ligand of Formula TL-In, TL-lo, TL-Ip, or TL-Iq:
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H In one embodiment, Y is O and Ry is (C1-Cy) alkyl.
(2 In one embodiment, Y 1s O, Ry 1s (C1-Cy) alkyl, and Rzis (Ci-Ca) alkyl
3 In one embodiment, Ri 15 (C1-Cs) alkyl and Rz is (C1-Ca) alkyl
{(4) in one embodiment, Ry is {C1-Ca) alkyl, Rois (C1-Ca) alkyl, and R3is H.
5 {5} in one embodiment, Y is O, Ry is (C1-Cy) alkvi, Rois (Ci-C4) alkyl, and R is

H
(6) In one embodiment, each Rs is independently (C1-Cy) alkyl or ({1-Cy) alkoxy,
wherein the alkvl or alkoxy is optionally substituted with one or more substituents
selected from NR7Rs, phenvl, and 3- or 6-membered heteroary! contaming 1 or 2

10 heteroatoms selected from N and 8; and Y, Ry, Rz, and Rs are each as defined m any
of (1)~ {3).
{7 In one embodiment, each Rs i3 independently (C1-Ca) alkyvl or (Ci-Cy) alkoxy;
and Y, Ry, Rz, and R; are each as defined m any of (1) — (5).

(8) In one embodiment, each Re is independently (C-Cy) alkyl or ({1-Cy) alkoxy,

[
W

wherein the alkvl or alkoxy is optionally substituted with one or more substituents
selected from NR7Rs, phenvl, and 3- or 6-membered heteroary! contaming 1 or 2
heteroatoms selected from N and 8; and Y, Ry, Ro, and Rs are each as defined m any
of (1) - {3).

(%) in one embodiment, each Re is independently {{1-Ca} alkyvl or (C1-Cy4) alkoxy,
20 and Y, Ry, Re, and Ra are each as defined m any of (1) — (5).

(10)  In one embodiment, each Rs is independently (C1-Cy) alkyl or ({1-Cy) alkoxy,
wherein the alkvl or alkoxy is optionally substituted with one or more substituents
selected from NR7Rs, phenvl, and 3- or 6-membered heteroary! contaming 1 or 2
heteroatoms selected from N and 8; and Y., Ri, R, Rs, and Re are each as defined in

any of (1) — {5}, (8}, and (9).

[\
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(11}  In one embodiment, each Rs is independently {C1-Ca) alkyl or (Ci1-Cs) alkony,
and Y, Ry, Rz, R3, and Re are each ag defined in any of (1) — (5}, (8), and (9).
(12) In one embodiment, each R is independently (C1-Cy) alkyl or ({1-Cy) alkoxy,
wherein the alkvl or alkoxy is optionally substituted with one or more substituents

30 selected from NR7Rs, phenvl, and 3- or 6-membered heteroary! contaming 1 or 2
heteroatoms selected from N and 8; and Y., Ri, Ro, Rs, and Rs are each as defined in
any of (1) — (7).
{13} Tn one embodiment, each Re is independently (C1-Ca) alkyl or (C1-Cy) alkoxy;

and Y, Ry, Rz, Rs, and Rs are each as defined mnany of (1) - (7).
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Y, Ri1. Rz, R3, Ry, Rs, and Re can each be selected from any of the groups and
combined as described above in Formula TL-L
Pegron
The Degron serves to link a targeted protein, through a Linker and a Targeting
5 Ligand, to a ubiquitin ligase for proteosomal degradation. In one embodiment, the Degron is
capable of binding to a ubiquitin ligase, such as an E3 ubiquitin ligase. In one embodiment,
the Degron is capable of binding to cereblon.

in one embodiment, the Degron is of Fornmila D1 or D2:

Ry e o

Nl N
L O, N OH

Ri7)y (Dl or
10 or an enantiomer, diastereomer, or stereoisomer thereof, wherein:
each Ri71s independently C1-Cs alkyl;
g'is0, 1,2, 30r4;
Ris is H or {1-Cs alkyl;
Rao 18 -butyl or i~propyl;

WNH
13 Roj is k&‘o and bonded to the carbon atom marked with * with the nitrogen atom, or
5- or 6-membered heteroarvi containing 1 or 2 heteroatoms selected from N, O, and §; and
Rzzis Hor C1-Cs alkyl,
wherein the Degron is covalently bonded to another moiety (e.g., a compound, or a Linker)
via _m%__‘
20 In one embodiment, q' is 0.

In one embodiment, g' 15 1.
In one embodiment, q'1s 2.
in one embodiment, q'1s 3.
In one embodiment, each Ri7 1s independently C:1-Cs alky] selecied from methyl,

25 ethyl, and propvl.
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in one embodiment, Ris 1s methvl, ethvl, or propyl. In one embodiment, Rig is
methyl
In one embodiment, Rui is kg@.
In one embodiment, Roi is 5- or 6-membered heteroarvl containing 1 or 2 heteroatoms
5 selected from N, O, and S (e.g., pyrrolvl, pyrazolyl, imndazolyl, furanvl, thiophenyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyridazinyl, erc.). Inone
embodiment, Ra1 is S-membered hetercaryl containing 1 or 2 hetercatoms selected from N,
0, and S {e.g., pyrrolvl, pyrazolvl, imidazolyl, furanyl, thiophenyl, oxazolyl, tsoxazolyl,
thiazolyl, sothiazolvl, efc.). In one embodiment, Roy is pyrazolvl
10 In one embodiment, Roz is H. In one embodiment, Roz 1s methvl, ethyl, or propvl. In

one embodiment, R» is methylL

In one embodiment, the Degron s of Formula Dla, Db, D2a or D2b:

(D23, or

15 (D2b).

or an enantiomer, diasiereomer, or sterecisomer thereof, wherein Ri7, Ris, Rao, Ra1, Roz, and

q’ are each as defined above in Formula D1 or D2, and can be selected from any moieties or

combinations thereof described above.

In one embodiment, the Degron 1s of Formula D3:
(RM)q ______
/““i 1aza~ //\
G v— (R15}v

20 Ria (D3).
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or an enanticmer, diastereomer, or sterecisomer therecf, wherein:
Y1is abond, (CH2dis, (CH2)o6-O, {CH2os~C{OINR 11, (CH2)o6-NR1:C(O3, (CHzdos-

NH. or {CH2)s-NRi2;
Z s C{Oyor C(R13)y;

3 Riz 18 H or C1-Cs alkyl;
Riz 18 C1-Cs alkyl or C{0)-C1-Cs alkyl;
each Ris 1s independently H or Ci-C3 alkyl;
gach Ris is independently £1-Cs alkvl;
Ris 18 H, deuterium, C1-Cs alkyl, F, or CE
10 each Rus 15 independently halogen, OH, C1~Cs alkvl, or Ci-Ce alkoxy;

gis 0. 1, or 2; and

vis O, 1, 2, 0r 3,

wherein the Degron is covalently bonded to a Linker via M%M(
In one embodiment, Z 15 C{O).

15 In one embodiment, Z 1s C{R3)2; and each Rz is H. In one embodiment, X is
C{Rusy; and one of Ris is H, and the other is C1-Cs alkyl selected from methyl, ethyl, and
propyl. In one embodiment, 7 1s C{Ruz)2; and each Rys is independently selected from
methyl, ethyvl, and propvl.

In one embodiment, Y1 is a bond.

20 In one embodiment, Y115 a bond, O, or NH.

In one embodiment, Y is (CH2}i, (CHo)o, (CHa)s, (CH2u, (CHas, or (CHz)e. Inone
embodiment, Y118 (CHz), (CHzke, or {CHp)s. In one embodiment, Y1 is {CHo or {CHop.

In one embodiment, Y15 O, CH2-0O, (CHo -0, (CH21-0, (CH2)e-O, (CH2)5-0, or
{CH2)-0O. In one embodiment, Y s O, CHz-O, (CH2)2-0, or (CH21:-0. In one embodiment,
Y118 O or CH-O. In one embodiment, Yy is O

In one embodiment, Yy is C{OINRy, CH-C(ONRy, (CH »-C{ONRy 1, (CH2 b-

COMNR 1, (CHou~-C{ONR 1y, (CHR)s-C{OMNR11, or (CH2)e-COOINR1:. In one embodiment,

Yy 1s COINRyy, CHR-COWNR, (CH2p-COINR 1y, or (CH2)-C{ONRy. Inone

embodiment, Y118 COINRu or CHz-C(O)NR1. In one embodiment, Y1 is C{ONRyw

30 In one embodiment, Y1 is NR1:C(O), CH-NROC{O), (CHo -NR (3, (CHp)s-
NR1C(O), (CH2-NRC(O), (CH2):-NRuC(0), or {CH2)s-NR11C{O). In one embodiment,
Y is NRuC(O), CHa-NRuC{O), (CH2p-NR G C(O), or (CH2B-NRC(G). Inone
embodiment, Y1 is NRu:C(0) or CH-NRu GO, In one embodiment, Ys is NR:C(O).

|30
(2
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in one embodiment, Ri1is H. In one embodiment, Ru1 is selected from methyl, athyi,
propvl, buivl, i-butyl, t-butyl, pentvl, i-peniyl, and hexyl. In one erbodiment, Rii1s C1-Cs
alkyl selected from methvl, ethyl, and propvl

In one embodiment, Y is NH, CHp-NH, (CHo-NH, (CHo)-NH, (CHaj-NH, (CH2)s-
NH, or {CH2)e-NH. In one embodiment, Y is NH, CHo-NH, (CHak-NH, or (CHzpi-NH. In
one embodiment, Y1 is NH or CH>-NH. In one embodiment, Y11s NH.

In one embodiment, Y1 is NRi, CHz-NRyz, (CHop-NRyz, (CHops-NRy, (CH2e-NRy2,
{(CH2)5-NR12, or (CH2)s-NR1». In one embodiment, Y1 is NRiz, CHz-NRyz, (CHz)-NRy2, or
(CH2pl-NR12. In one embodiment, Y1 i1s NR2 or CHe-NR12. In one embodiment, Y1 1s NRa.

In one embodiment, Rz 1s selected from methyl, ethyl, propyl, butyl, i-butvl, t-butvl,
pentyl, i-pentyl, and hexyl. In one embodiment, Riz 15 C1-Cs alkyl selected from methyl,
ethvl, and propyl.

In one embodiment, Rz is selected from C(O)-methyl, C{OY-ethyl, C(O}propvl,
C{O)-butyl, C(O)-i-butvl, C(O¥-t-butyl, C{O-pentyl, C{O)-i-pentyl, and C{O)-hexyl. In one
embodiment, Rz is C{0)-Ci-Cs alkyl selectied from C{O-methvi, C{G)-ethyl, and C(G)-
propvl.

In one embodiment, Risis H.

In one embodiment, Rus is C1-Cs alkyl selected from methyl, ethvl, and propyl. In
one embodiment, Rus is methylL

In one embodiment, g is 0.

In one embodiment, g is 1.

in one embodiment, q is 2.

In one embodiment, each Riais independently Ci-{s alkyl selected from methyl,
ethyl, and propvl.

In one embodiment, v is .

In one embodiment, vis 1.

In one embodiment, vis 2.

In one embodiment, v is 3.

in one embodiment, each Ris is independently selected from halogen (e.g., F, Cl, Br,
and I3, OH, C1-Cs alkyl (e.g., methyl, ethyvl, propyl, butyl, i-butvl, t-butyl, pentyl, i-peniyl,
and hexvl}, and C1-Cs alkoxy (e.g., methoxy, ethoxy, propoxy, butoxy, i-butoxy, t-butoxy,
and pentoxy). In a further embodiment, each Ris is independently selected from F, 1, OH,

methyl, ethyl, propyl, butvl, 1-buiyl, t-butvl, methoxy, and ethoxy.
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in one embodiment, Ris is H, deuterium, or C1-C3 alkyl. In another embodiment, Ris
s H or C1~Cs alkyl, In a {urther embodiment, Ris is m the (8) or {R) configuration. Ina
further embodiment, Ris 1s in the {5) configuration. In one embodiment, the compound
comprises a racenuic mixture of {(5)-Rys and {(R)-Rs.

5 In one embodiment, Risis H

In one embodiment, Ris is deuferium.

In one embodiment, Ris is Ci-Cs alky! selected from methyl, ethyl, and propyl. In
one embodiment, Ris is methylh

In one embodiment, Risis F or C1. In a further embodiment, Ris is in the () or (B}

10 configuration. In a further embodiment, Rysis in the (R) configuration. fn one embodiment,

the compound comprises a racemic mixture of (53-Rys and (B)-Ris. In one embodiment, Ris
s F.

Any of the groups described herein for any of Y1, 7, Rup, R, Rus, Rug, Ris, Ris, q and

v can be combined with any of the groups described herein for one or more of the remainder

15 of Y1, Z, R, Rz, Rus, Rus, Rus, Rie, ¢ and v, and may further be combined with any of the
groups described herein for the Linker.

For a Degron of Formula D3

{1} In one embodiment, Z 1s C{O) and Y1 is a bond.

{2} In one embodiment, Z1s C(0) and Y1 15 NH.
20 (3) In one embodiment, Z 1s C{0) and Y115 (CH2)0s-0O. In a further embodiment, Y

is 0.

(4} In one embodiment, Z 15 C(0); Y1 is a bond; and g and v are each .

(5} B one embodiment, Z 13 C{O); Y1 is NH; and q and v are each 0.

(6) In one embhodiment, 7 i3 C(O); Y1 1s (CHayos~0; and qand vareeach 0. Ina
25 further embodiment, Y115 Q.

{7} kn one embodiment, 7 1s C{0); Yiis abond; and Rizis H.
(8) In one embodiment, 7 1s C{0); Y1 1s abond; and Rysis H.
(9} In one embodiment, 7 1s C{0}); Y3 is NH; and Riz is H.
(10}  In one embodiment, Z is C(0), Y1 is NH; and Risis H.
30 (11}  Inone embodiment, Z is C{O), Yiis NH; Risis H, and Rz is HL
(12} Inoneembodiment, Z1s C(O). Yiis abond; Ri3is H; and Risis H.
{13} Inone embodiment Z is C{O}; Yiis NH: Risis H; and Risis H.
(14}  In one embodiment, 7 1s C(O); Y11 {CH2)o6-0; and Rz is H. In a further

embodiment, Y115 O.
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(15} In one embodiment, Z is C(0O): Y118 (CHayo6-O; and Risis H In a further
embodiment, Y1 is O.

(16}  Inone embodiment, £ 15 C{O), Y115 (CH2yow-O; RizisH and RisisH. Ina
further embodiment, Y115 Q.

{17}  In one embodiment, q and v are each 0; and Y1, Z, Ris, Rus, and Rus are each
as defined in any of (1) — (3Yand (7) — (16).

In one embodiment, the Degron is of Foromila 133a, D3b, D3¢, or D3d:

{D3b),
<Fe14>q ? ; 2
Y i NV LY
\ 'ié — \ -1
{} \7 [ 5 OQ«;U
R m30) o b od g
{D3¢), or (B34,

or an enantiomer, diastereomer, or sterecisomer thereof, wherein Y1, Ris, Ris, g, and v are
each as defined above in Fornmla D3, and can be selected from any moieties or combinations
thereof described above.

In one embodiment, Y18 a bond, O, or NH. In one embodiment, Y1 is a bond. In
one embodiment, Y1 is O. In one embodiment, Y1 i1s NH.
Linker

The Linker is a bond or a carbon chain that serves to link a Targeting Ligand with a
Degron. In one embodiment, the carbon chain optionally comprises one, two, three, or more
heteroatoms selected from N, O, and S. In one embodiment, the carbon chain comprises only

saturated chain carbon atoms. In one embodiment, the carbon chain optionally comprises

two or more unsaturated chain carbon atoms {e.g., ¢==¢ or =)}, In one embodiment,
one or more chain carbon atoms in the carbon chain are optionally substituted with one or
maore substituents {2.g., oxo, Ci-Cs alkyl, Co-Co alkenvl, C2-Co alkynyl, Ci-Cs alkoxy, OH,
halogen, NHz, NH{C1-Cs alkyl), N(Ci-Cs alkyby, ON, Cs-Cs cycloalkyl, heterocyvclyl, phenyl,
and heteroarvi).

In one embodiment, the Linker comprises at least 5 chain atoms {(e.g., C, O, N, and S},
In one embodiment, the Linker comprises less than 25 chain aioms {e.g., €, O, N, and 8). In
one embodiment, the Linker comprises less than 20 chain atoms (e.g., C, O, N, and S). In

one embodiment, the Linker comprises 4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15,16, 17, 18, 19,
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20, 21, 22, 23, or 24 chain atoms {e.g., C, O, N, and S). In one embodiment, the Linker
comprises 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, or 24 chain atoms
(e.g..C, O N, and ). In one embodiment, the Linker comprises 5,7, 9, 11, 13, 15,17, 0r 19
chain atoms {e.g., C, O, N, and 8). In one embodiment, the Linker comprises 5, 7,9, or 11
chain aioms {e.g., C, 0, N, and 8). In one embodiment, the Linker comprises 11, 13, 15, 17,
or 19 chain atoms (e.g., C, O, N, and 8). In one embodiment, the Linker comprises 11, 13,
15. 17,19, 21, or 23 chain atoms {e.g., C, O, N, and 8). In one embodiment, the Linker
comprises 6, 8, 10, 12, 14, 16, 18, 20, 22, or 24 chamn atoms {e.g.. C, O, N, and 5). In one
embodiment, the Linker comprises 6, §, 10, 12, 14, 16, 18, or 20 chamn atoms (e.g., C, O, N,
and 8). In one embodiment, the Linker comprises 6, 8, 10, or 12 chain atoms {e.g., C, O, N,
and 83 In one embodiment, the Linker comprises 12, 14, 16, 18, or 20 chamn atoms (e.g., C,
O, N, and 8).

In one embodiment, the Linker comprises from 11 to 19 chain atoms {e.g., C, O, N,
and S).

in one embodiment, the Linker s a carbon chain optionally substituted with non-
bulky substituents {e.g., oxo, C1-Ce alkyl, C2-Ce alkenyl, Co-Cs alkynyl, C1-Cs alkoxy, OH,
halogen, NHo, NH{C-Cs alkyh)., N(Ci~-Cs alkyly, and CN). In one embodiment, the non-
bulky substitution is located on the chain carbon atom proximal to the Degron (i.e., the
carbon atom is separated from the carbon atom to which the Degron is bonded by at ieast 3,
4, or 5 chain atoms in the Linker). In one embodiment, the non-bulky substitution is located
on the chain carbon atom proximal to the Targeting Ligand (i.e., the carbon atom is separated
from the carbon atom o which the Degron is bonded by at least 3, 4, or 5 chain atoms in the
Linker},

In one embodiment, the Linker 1s of Formula LO:

A WW \/WQ ~
‘2%. 03 o} p2 éss (LO),

or an enanfiomer, diastereomer, or sterecisorer thersof, whersin

pl 15 an integer selected from 0 to 12;

p2 is an integer selected from 0 10 12;

p3 is an integer selected from | to 6, or 0 when Q 15 Q1-(0)o-1-Q2;

each W is independently absent, CHz, (. 8, NH, or NRyy;

Zy s absent, OCH2C(OINH, OCHC(OINRis, C(OINH, C{O)NRus, NHC(O),
NRuC{O), C{O), CHz, O, NH, or NRuy;
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gach Ry is independently £1-Cs alkvl: and

(0 15 absent, NHC{G)YCH:, O(CHzoo, or Qi-(0o-1-Q2;

31 and O» are each independently absent, Ci-Cs alkylenyl, cvclopropyl, cyvclobutyl,
cyclopentyl, phenvl pyndinyl, pyrimidiny!, pyvrazinyl, or 5- or 6-membered heterocyclyi

containing 1 or 2 N,
wherein the Linker is covalently bonded {o a Degron via the % next to Q, and covalently

bonded to a Targeting Ligand via the __%__ next to £
In one embodiment, the total number of chain atoms in the Linkeris less than 30. Ina
further embodiment, the total number of chain atoms in the Linker 1s less than 20.
For a Linker of Formula LO:
{1} In one embodiment, pl is an integer selected from 0 to 10.
{2} In one embodiment, pl is an integer selected from 1 to 10.
(3} In one embodiment, pl s selected from 1, 2, 3, 4, 5, and 6.
{4} In one embodiment, plis 0, 1,2, 3, or 4.
(53 In one embodiment, pl is .
(63 In one embodiment, pl is 2.
{7y In one embodiment, pl 15 3.
(&) In one embodiment, pl 15 4.

{9} In one embodiment, p2 is an integer selected from 0 to 10.

{10} In one embodiment, p2 1s selected from 0,1, 2,3, 4, 5, and 6.
(11} In one embodiment, p2is 0, 1, 2, 3, or 4.

12) In one embodiment, p2 15 0.

{13 In one embodiment, p21s L

(14) In one embodiment, p2 1s 2.

{15} In one embodiment, 13 is an integer selected from 1 10 6.
{16} in one embodiment, p31s 0, 1, 2, or 3.

{17} In one embodiment, p31s 0.

(18) In one embodiment, p31s 1.

(19) In one embodiment, p3 15 2.

20y in one embodument, p3 is 3.

2} In one embodiment, p3is 6.

223 In one embodiment, at least one W is CHa.
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(23) In one embodiment, at least one W is 0.

(243 In one embodiment, at least one Wis S,

(25) In one embodiment, at least one W 1s NH.

(26) in one embodiment, at least one W is NRiy; and each R is independently Ci-
3 {5 alkyi selected from methyl, ethvl, and propyl. In one embodiment, ai least one W is

NRis; and at least one Rio 1s methyl.

27 In one embodiment, each W is O

(28) In one embodiment, ( is absent.

(29 In one embodiment, Q s NHC(OYCH:.
10 (30 In one embodiment, ¢ 1s O{CH2)o.

31 In one embodiment, (3 1s O(CHz},.

{32} In one embodiment, @ 15 (1-(OQ)-Q2.

{33) In one embodiment, Q is (-(On-Qo.

(34) in one embodiment, one of 1 and Q2 is absent, and the other is phenyl,

[
W

pyvridinvl, pyrimudinyl, pyrazinvl, or 5- or 6-membered heterocvelyl containing 1 or 2 N,
In a {urther embodiment, the 5- or 6~-membered heterocyclyl containing 1 or 2 N is
pvrrolidinyl, imidazolidinyl, piperidinyl, or piperazinyl. In a turther embodiment, the 5-
or 6-membered heterocyclyl is piperidinyl. In one embodiment, Q1 1s absent, and (2 18
piperidinvl. In a further embodiment, G is Q1-{0)0-G2.

20 {35) In one embodiment, one of (B and Q2 1s Ci-Cs alkylenyl (e. g, methylenvi,
ethylenyl, n-propylenyl, t-propylenyl, or butylenyl), and the other is phenyl, pyridinyl,
pyvrimidinyl, pyrazinyl, or 5- or 6-membered heterocyclyl contamning 1 or 2N {e.g.,
pvrrolidiny, imidazolidinyl, piperidinyl, or piperazinyl). In one embodiment, one of Q1

and 2 15 C1-Cs alkylenvl (e. g, methylenyl, ethylenvl, n-propvlenyl, i-propvlenyl, or

[\
(9

butvienyl), and the other is phenyl. In one embodiment, Q1 is C;-Cs alkylenyi (e 2.,
methylenyl, ethyvlenyl, n-propylenyl, i-propylenyl, or butvienvl), and Q2 is phenyl. Tn one
embodiment, (1 15 methvlenvl, and Q2 1s phenyl. To a further embodiment, Q is Q1-{O)-
Qo

(36) in one embodiment, one of Q1 and Q2 15 Ci1-Cs alkylenyl (e g., methylenyl,

30 ethylenyl, n-propvienvl, i-propyienvl, or buivleny!), and the other is pyridinyl,
pyvrinudinyl, or pyrazinyl. In one embodiment, Qi 15 C1~Ca alkvlenvl (e. g, methylenyl,
ethylenvl, n-propvienyl, i-propvlenyl, or butylenyl), and Q2 is pyridinyl, pyrimidinyi, or

pyrazinyl, In one embodiment, Q1 s t-propylenyl, and Qz is pynidinvl, pyrimidinyd, or
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pvrazinyl. In one embodiment, Q1 is t-propylenyl, and Q2 1s pyridinyl. In a further
embodiment, Q is Q1-(0)-Q2.
37N In one embodiment, one of Qi and Q2 1s cyclopropyl, cvclobutyl, cvclopentyl,
and the other is phenvl, pyridinyl, pyrinudinyl, pyrazinyl, or 5- or 6-membered
5 heterocyelvl containing 1 or 2 N {e.g., pyrrolidinyl, imidazolidinyl, piperidinyl, or

piperazinvl). In one embodiment, one of Q1 and (2 1s cyclopropyl, cvclobutyl,
cyclopentyl, and the other is phenyl, pyridinyl, pyrinidinyl, or pyrazinyl. In one
embodiment, one of (1 and Q2 ts cyclopropyl, and the other 1s phenyl, pyvridinvi,
pyvrimidinyl, or pyrazinyl. In one embodiment, one of Q1 and Q2 1s evclopropyl, and the

10 other 15 phenyl or pyridinyl. In one embodiment, one of Q1 and Q2 1s cyclopropyl, and
the other is pynidinyl. In one embodiment, Q1 is cyclopropyl, cyclobutyl, cyclopentyl,
and Q2 is phenvl, pyridinyl, pyvrimudinyl, or pvrazinyl. In one embodiment, Q1 1s
cyclopropyl, and 2 is phenyl, pyridinyl, pyrinudinyl, or pyrazinyl. In one embodiment,

Qi 1s cyclopropyl, and Qn is phenyl or pyridinyl. In one embodiment, 1 is cyclopropyl,

[
W

and (2 is pyridinyi. In a further embodiment, Q 1s Q1-(0)1-On.

(38) In one embodiment, one of 31 and Q2 is 5- or 6-membered heterocyclyl
contatning 1 or 2 N {e.g.. pyrrohidinyl, inudazolidinyl, piperidinyl, or piperazinvl), and
the other is phenyl, pyridinvl, pyrimidinyl, pyrazinvi, or 5- or 6-membered heterocyciyl
containing 1 or 2 N (e.g., pyrrolidinyl, imidazolidinyl, piperidinyl, or piperazinyl). In one
20 ernbodiment, one of Q1 and (32 15 5- or 6-membered heterocyclyl containing 1 or 2N
(e.g., pyrrolidinvl, imidazolidinyl, piperidinyl, or piperaziny!), and the other is phenyl,
pyvridinyl, pyrimudinyl, or pyrazinyl. In one embodiment, one of Q1 and Q2 15 pyrrolidinyl
or piperidinyl, and the other is phenyl, pyridinyl, pyrimidinyl, or pyrazinvl. In one

embodiment, one of Q1 and Q2 s pyrrolidinyl or piperidinyl, and the other is phenyl or

[\
(9

pyridinyl. In one embodiment, Q1 is 5- or 6~-membered heterocyclyl containing 1 or 2 N
(e.g., pvrrolidinyl, imidazolidinyl, piperidinyl, or piperazinyl), and Q2 is phenyl,
pyndinyl, pyvrinudinyl, or pyrazinyl. In one embodiment, Q1 1s pyrrolidinyl or
piperidinyl, and (- 1s phenvl, pyridinyl, pynmidinvl, or pyrazinvi. In one embodiment,
Q1 is pyrrolidinyi or piperidinyl, and (2 is phenyl or pyridinyl. In a further embodiment,

30 Q15 Q1-{O)-{.

(3% In one embodiment, Z; is absent.

{40} in one embodiment, Z i1s CH2C{OINH.
{41} In one embodiment, Z: 1s CHa.

{42) In one embodiment, 7 s O.
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(43)
(44
(43)
(46}
(47)
(48)
(49)
(50)
63)

In one embodiment, Z: is NH.

In one embodiment, Z1 is OCHC(OINEL
In one embodiment, £; is OCH2C{O)NR1s.
In one embodiment, £; is C{O)NH.

In one embodiment, Z:1 is C{OINRuo.

In one embodiment, Z: 1s NHC(O).

In one embodiment, Z; is NRisC{O).

In one embodiment, Z: is C{0O).

In one embodiment, Z; is NRis; and R 1s C1-Cs alkyl selected from methyvl,

ethyl, and propyl.

(52)

In one embodiment, W 1s CH and pl is 1.

In one embodiment, Wis CH, plis L and p3 is L.

In one embodiment, Wis CH, plis Lp3is |, and p2is 0.
In one embodiment, Wis O and plis 1.

In one embodiment, Wis O, plis 1, and p3is L.

In one embodiment, Wis O, plis L, p3is 1, and p2 15 0.
In one embodiment, Wis CH and pl is 2.

in one embodiment, W is CH, pl is 2, and p3 is 1.

in one embodiment, WisCH, pl 152, p3i1s 1, and p2is L.
In one embodiment, Wis O and pl 15 2.

In one embodiment, Wis O, plis 2, and p3is 1.

In one embodiment, Wis O, plis 2, p3is i, and pZis L.
In one embodiment, Wis CH, pl 15 2, and p3 15 2.

In one embodiment, Wis CH, plis 2, p3 s 2, and p2 is 0.
In one embodiment, Wis O, plis 2, and p3 15 2.

In one embodiment, Wis O, plis 2, p3is 2, and p21s 0.
In one embodiment, W is CH and pl 15 3.

In one embodiment, W is CH, pl 15 3, and p3 is 3.

In one embodiment, Wis CH, plis 3, p3is 3, and p2 is L.
In one embodiment, Wis O and pl is 3.

In one embodiment, Wis O, plis 3, and p3 s 3.

in one embodiment, Wis G, plis 3, p3is 3, and p2 s 1.
in one embodiment, Wis CH, pl s 3, and p3 15 2.

in one embodiment, Wis CH, plis 3, p3is 2, and p2 15 0.
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(76) In one embodiment, Wis O, plis 3, and p3is 2.
ah In one embodiment, Wis O, plis 3, p31s 2, and p2 15 0.
(78} In one embodiment, W, pl, p2, and p3 are each as defined, where applicable,

i any one of (1)}-(27) and (52)-(77), and 7, is OCHC{O)NH.

5 {79} in one embodiment, W, pl, p2, and p3 are each as defined, where applicable,
i any one of (1)}-(27) and (52)-(77). and Z1 15 OCH2C(O)NRus.
(80 In one embodiment, W, pl, p2, and p3 are each as defined, where applicable,

in any one of (1}-(27} and {(523-(77). and Z1is C{ONH.

@an In one embodiment, W, pl, p2, and p3 are each as deflined, where applicable,
10 m any one of (1)-(27) and (52)-(77), and 7.1 1s C{O)NR s,
{82) In one embodiment, Z:, W, pl1, p2, and p3 are each as defined, where

applicable, in any one of (13-(27) and (39)-(81), and Q 1s absent.
{83) In one embodiment, 7y, W, pl, p2, and p3 are each as defined, where

applicable, in any one of {1)}-(27} and (39)-(81}, and § is NHC{OG)Ha.

13 (84) In one embodiment, Z:, W, pl, p2. and p3 are each as defined, where
applicable, in any one of {1)3-{27} and (39)-(81), and Q 15 G{CHz)o.
(8%) In one embodiment, Z:, W, pl, p2, and p3 are each as defined, where
applicable, in any one of (13-{27) and (39)-(81), and 3 is O(CHe).
{86} in one embodiment, Zi1, W, pl, p2, and p3 are each as defined, where
20 applicable, in any one of (1)-(27) and (39)-(81), and Q 18 Q1-(O)-(2.
(87) In one embodiment, Z:, W, pl. p2. and p3 are each as defined. where
applicable, in any one of {1)}-{27} and (39}-{81}, and §Q 15 Q1-{0) -2
(38) In one embodiment, W, pl, p2, and p3 are each as deflined, where applicable,
i any one of (13-(27) and (52)-(77), and €} 15 absent.
25 {89 In one embodiment, W, pl, p2. and p3 are each as defined, where applicable,
i any one of (1)}-(27) and (52)-(77), and Q 1s NHC{O}CHz.
(90) in one embodiment, W, pl, p2, and p3 are each as defined, where applicable,
in any one of (1}-(27 and (52)-(77), and Q is G{(CHz ).
1) In one embodiment, W, pl, p2, and p3 are each as defined, where applicable,
30 in any one of (127 and (52)-(77), and @ is O(CHz)1.
(92} In one embodiment, W, pl, p2, and p3 are each as defined, where applicable,

in any one of (1)-(27} and (52)-(77), and 3 is Gri-{O)o-Cu.
{93} In one embodiment, W, pl, p2, and p3 are each as defined, where applicable,

m any one of (1)-(27) and (52)-(77), and Q 15 Q1-(0)-Qu.
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(943 In one embodiment, W, pl, p2, p3, Z, and (¢ are each as defined, where
applicable, 1n any one of {13-{33} and (39)-{93}, and Q1 and Q2 are defined in (34},

{95} In one embodiment, W, pl, p2, 13, Z, and Q are each as defined, where
applicable, in any one of (13-(33) and (39)-(93), and 31 and Q2 are defined in (35).

5 {96} in one embodiment, W, pl, p2, p3, Z, and Q are each as defined, where
applicable, in any one of (1)-(33) and (39)-(93), and Q1 and 2 are defined in (36).

(973 In one embodiment, W, pl, p2, p3. Z, and @ are each as defined, where
applicable, in any one of {1}-{33} and {39)-{93}, and (1 and Q2 are defined in (37},

(98} In one embodiment, W, pl, p2, p3, Z, and ¢ are each as defined, where

10 applicable, in any one of {13~{33) and (39)-(93), and Q1 and Q2 are defined m (38).

In a further embodiment, one W is NRys and three W are O. In one embodiment, Rio
1s H or methvl. Tn a further embodiment, Ris is methyl

In one embodiment, the Linker—Targeting Ligand (TL) has the structure selected from

Table L.
13 Table L.
T ¥
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wherein TL, Z1, Q, W, pl, and p3 are each as described above.

Any one of the Degrons described herein can be covalently bound to any one of the
Linkers described herein. Anv one of the Targeting Ligands described herein can be
covalently bound to anv one of the Linkers described herein,

In one embodiment, the present application relates to the Degron-Linker (DL),
wherein the Degron is of Formula D1 or D2, and the Linker is selected from L1 - L17. In
one embodiment, the Degron is of Formula Dia, Db, B2a, or D2b, and the Linker is
selected from L1 — L17. In one embodiment, the Degron is of Formula Dla, Blb, D2a, or
D2b, and the Linker 1s L1 or L2, In one embodiment, the Degron is of Formula Dla, Db,
D2a, or D2b, and the Linker is L1-L3. In one embodiment, the BDegron is of Formula Dla,
Db, DB2a, or D2b, and the Linker is L3-L5. In one embodiment, the Degron is of Formulda
D1a, Db, D2a, or D2b, and the Linker 1s L6-LR. In one embodiment, the Degron is of
Formula Dla, Db, D2a, or D2b, and the Linker is L9-L11. In one embodiment, the Degron
is of Formula Bla, D1b, B2a or D2b, and the Linker 1s L12-L14. In one embodiment, the
Degron ts of Formula Dla, Db, D2a, or D2b, and the Linkeris L15-L17. Inone
embodiment, the Degron is of Formula D1a, D1b, D2a, or D2b, and the Linker is 1.4 o1 L3,
In one embodiment, the Degron is of Formula Dla, D1b, D2a, or D2b, and the Linker is L7
or L8, In one embodiment, the Degron is of Formula Dla, Db, D2a, or D2b, and the Linker
s L1, L2, L6, L9, 1172, or L15. In one embodiment, the Degron is of Formula Dla, Dib,

D2a, or D2b, and the Linkeris L10 or L11. In one embodiment, the Degron is of Formula
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Dia, Db, D2a, or D2b, and the Linkeris L13 or L14. In one embodiment, the Degron is of
Formula Dla, D1b, D2a, or D2b, and the Linkeris L16 or L17. In one embodiment, the
Degron is of Formula Dia, D1b, D23, or D2b, and the Linkeris L4, L5, L10, L10, L11, L13,
L14 Li6, or L17.

In one embodiment, the present application relates to the Degron-Linker (DL),
wherein the Degron is of Formula D3, and the Linker 1s selected from L1 - L17. In one
embodiment, the Degron is of Formula 13a, D3b, D3¢, or D3d, and the Linker 15 selected
from L1~ L17. In one embodiment, the Dregron is of Formula B3a, D3b, D3¢, or B34, and
the Linkeris L1 or L2, In one embodiment, the Degron i1s of Formuda D3a, D3b, D3¢, or
D34, and the Linker 1s L1-L3. In one embodiment, the Degron is of Formula D3a, D3b, D3¢,
or D33d, and the Linker is L3-L3. In one embodiment, the Degron is of Formula D3a, D3b,
D3¢, or D3d, and the Linker is L6-L8. In one embodiment, the Degron is of Formula D3a,
D3b, D3¢, or D34, and the Linker is L9-L.11. In one embodiment, the Degron is of Formula
D3a, D3b. D3¢, or D3d, and the Linkeris L12-L14. In one embodiment, the Degron is of
Formula D3a, D3b, B3¢, or B3d, and the Linker is L15-L17. In one embodiment, the Degron
is of Formuda D3a, D3b, D3¢, or D3d, and the Linkeris L4 or L3, In one embodiment, the
Degromn is of Formula D3a, D3b, D3¢, or D3d, and the Linkeris L7 ot L8, Inone
embodiment, the Degron is of Formula D3a, D3b, D3¢, or B3d, and the Linker is L1, L2, L6,
L9, Li2, or L15. In one embodiment, the Degron is of Formula D3b, and the Linker is L10
or L11. In one embodiment, the Degron 1s of Formula D3b, and the Linkeris L13 or L14. In
one embodiment, the Degron is of Formula D3b, and the Linkeris L16 or L17. In one
embodiment, the Degron is of Fornmida D3b, and the Linker 1s £.4, L5, L10, L10, L11, L13,
Li4, L6, or L17.

In one embodiment, the Linker is designed and optimized based on SAR (structure-
activity relationship) and X-ray crystallography of the Targeting Ligand with regard to the
location of attachment for the Linker,

In one embodiment, the optimal Linker length and composition vary by the Targeting
Ligand and can be estimated based upon X-ray structure of the Targeting Ligand bound to its
target. Linker length and composition can be also modified to modulate metabolic stability
and pharmacokinetic (PK) and pharmacodynamcs (PD) parameters.

Some embodiments of present application relate to the bifunctional compounds

having the following structures in Table A and Table B:
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Some of the foregoing compounds can comprise one or more asyrmmetric centers, and
thus can exist in various isomeric forms, e.g., sterecisomers and/or diastersomers.
Accordingly, compounds of the application may be in the form of an individual enantiomer,
diastereomer or geometric isomer, or may be in the form of a mixture of sterecisomers. In
one embodiment, the compounds of the application are enantiopure compounds. In another
embodiment, mixtures of sterecisomers or diasiersomers are provided.

Furthermore, certain compounds, as described herein, may have one or more double
bonds that can exist as either the Z or E 1somer, unless otherwise indicated. The application
additionally encompasses the compounds as individual Z/F isomers substantially free of other

E/Z wsomers and alternatively, as mixtores of various isomers.
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in one embodiment, the present application relates to compounds that target proteins,
such as TRIM24 for degradation, which have numerous advantages over inhubitors of protein
function {e.g., target protein or protein kinase activity} and can a) overcome resistance in
certain cases; b) prolong the kinetics of drug effect by destroving the protein, thus requiring
resynthesis of the protein even afier the compound has been metabolized; ¢} target all
functions of a protein at once rather than a specific catalviic activity or binding event; d)
expand the number of drug targets by including all proteins that a ligand can be developed
for, rather than proieins whose activity {e g., target protein or protein kinase aciivity) can be
affected by a small molecule inhibitor, antagonist or agonist; and e) have increased potency
compared to inhibitors due to the possibility of the small molecule acting catalytically.

Some embodiments of the present application relate to degradation or loss of 30% to
100% of the target protein. Some embodiments relate o the loss of 50-100% of the target
protein. Other embodiments relate to the Toss of 75-95% of the targeted protein.

A bifunctional compound of the present application {2 g., a bifunctional compound of
any of the formulae described herein, or selected from any bifunctional compounds described
heren) 13 capable of modulating {e.g., decreasing) the amount of a targeted protein {e.g.,
TRIMZ4), A bifunctional compound of the present application {e.g., a bifunctional
compound of any of the formulae described herein, or selected from any bifunctional
compounds described herein} is also capable of degrading a targeted protein {e.g., TRIM24}
through the UPP pathway. Accordingly, a bifunctional compound of the present application
{e.g., a hifunctional compound of any of the formulae described herein, or selected from any
bifunctional compounds described herein} is capable of treating or preventing a disease or
disorder in which TRIM24 plays arole. A bifunctional compound of the present application
{e.g., a bifunctional compound of any of the formulae described herein, or selected from any
hifunctional compounds described herein) is also capable of treating or preventing a disease
or disorder in which TRIM24 plays a role or in which TRIM24 15 deregulated (e.g.,
overexpressed).

Modulation of TRIMZ4 through UPP-mediated degradation by a bifumctional
compound of the application, such as those desciibed herein, provides a novel approach to the
treatment, prevention, or amelioration of diseases or disorders in which TRIM24 plays arole,
imncluding but not limited to, cancer and metastasis. Further, modulation of TRIM24 through
UPP-mediated degradation by a bifunctional compound of the application, such as those
described herewn, also provides a new paradigm for treating, preventing, or ameliorating

diseases or disorders in which TRIM24 is deregulated.
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in one embodiment, a bifunctional compound of the present application {e.g.. a
bifunctional compound of any of the formulae described herein, or selected from any
hifimctional compounds described herein) is more efficacious mn treating a disease or
condition {e.g , cancer} than, or is capable of treating a disease or condition resistant to, the
Targeting Ligand, when the Targeting Ligand is administered alone (i.e., not bonded to a
Linker and a Degron). In one embodiment, a bifunctional compound of the present
application (¢ g., a bifunctional compound of any of the formulae described herein, or
selected from any bifunctional compounds described herein) is capable of modulating (e.g.,
decreasing) the amount of TRIM24, and thus 1s useful in treating a disease or condition {e.g,
cancer) in which TRIM24 plays a role.

In one embodiment, the bifunctional compound of the present application that is more
efficacious in treating a disease or condition than, or i1s capable of treating a disease or
condition resistant to, the Targeting Ligand, when the Targeting Ligand s admimastered alone
{(i.e., not bonded 1o a Linker and a Degron}, 1s more potent in inhibiting the growth of cells
{e.g., cancer cells) or decreasing the viability of cells {e.g., cancer celis), than the Targeting
Ligand, when the Targeting Ligand 15 administered alone (i.e., not bonded to a Linker and a
Degron). In one embodiment, the bifunctional compound inhibits the growth of cells {e.g.,
cancer cells) or decreases the viability of celis {e.g., cancer celis) af an I{Ts that i1s lower than
the [Cso of the Targeting Ligand (when the Targeting Ligand is adminisiered alone (i.e., not
bonded 1o a Linker and a Degron) for inhibiting the growth or decreasing the viability of the
cells. In one embodiment, the ICs0 of the bifunctional compound is at most 90%, 80%, 70%,
60%, 50%, 40%, 30%, 20%, 10%, 8%, 5%, 4%, 3%, 2%, 1%, 0.8%, 0.5%, 0.4%, 0.3%,
0.2%, or 0.1% of the ICso of the Targeting Ligand. Tn one embodiment, the ICso of the
hifunctional compound is at most 50%, 40%, 30%. 20%, 10%, 8%, 5%, 4%, 3%, 2%, 1%.
1.8%, 0.5%, 0.4%, 0.3%, 0.2%, or 0.1% of the 15 of the Targeting Ligand In one
embodiment, the ICse of the bifunctional compound is at most 30%, 20%, 10%, 8%, 5%, 4%,
3%, 2%, 1%, 0.8%, .5%, 0.4%, 0.3%, 0.2%, or 0.1% of the {Cso of the Targeting Ligand. In
one embodiment, the ICso of the bifunctional compound is at most 10%, 8%, 5%, 4%, 3%,
2%, 1%, 0.8%, 0.5%, 0.4%, 0.3%, 0.2%, or 0.1% of the ICs of the Targeting Ligand. In one
embodiment, the [Cso of the bifunctional compound is at most 5%, 4%, 3%, 2%, 1%, 0.8%,
0.5%, 0.4%, 0.3%, 0.2%, or 0.1% of the {Cso of the Targeting Ligand. In one embodiment,
the [Cso of the bifunctional compound is at most 2%, 1%, 0.8%, 0.5%, 0.4%, 0.3%, 0.2%, or
0. 1% of the ICso of the Targeting Ligand. In one embodiment, the 1Cso of the bifunctional

compound 1s at most 1%, 0.8%, 0.5%, 0.4%, 0.3%, 0.2%. or 0.1% of the ICso of the
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Targeting Ligand. In one embodiment, the bifunctional compound inhibits the growth of
cells {e g, cancer cells) or decreases the viability of cells {e.g., cancer cells) at an Fuax that is
lower than the Emax of the Targeting Ligand (when the Targeting Ligand s admimistered
alone (7.e., not bonded to a Linker and a Degron}) for inhibiting the growth or decreasing the
viability of the cells. In one embodiment, the Emax of the bifunctional compound s at most
90%, 80%, 70%, 60%, 50%, 40%, 30%, 20%, 10%, 8%, 3%, 4%, 3%, 2%, or 1% of the Emax
of the Targeting Ligand. In one embodiment, the Emax of the bifunctional compound 15 at
most 50%, 40%, 30%, 20%, 10%, 8%, 5%, 4%, 3%, 2%, or 1% of the Ewax of the Targeting
Ligand. In one embodiment, the Emax of the bifunctional cormpound is at most 90%, 80%,
T0%, 60%, 50%, 40%, 30%, 20%, or 10% of the Fmux of the Targeting Ligand.

In some embodiments, the inhibition of TRIM24 activity is measured by 1Cso.

In some embodiments, the inhibition of TRIM24 activity is measured by ECso.

Potency of the inhibitor can be determined by ECso value. A compound with a lower
ECse value, as determuned under substantially simular conditions, is a more potent inhibitor
relative to a compound with a higher ECse value. In some embodiments, the substantially
similar conditions comprise determining a TRIM24-dependent phosphoryiation tevel, in vifro
or in vivo {e.g., in cells expressing a wild-type TRIM24, a mutant TRIM24, or a fragment of
any thereof).

Potency of the inhibitor can also be determined by ICse value. A compound with a
lower 1Cso value, as deternuned under substantially similar conditions, is a more potent
inhibitor relative to a compound with a higher 1Cso value. In some embodiments, the
substantially similar conditions comprise determining a TRIM24-dependent phosphorylation
level, in vitro or in vivo (e.g., in cells expressing a wild-type TRIM24, a mutant TRIM24, or a
fragment of any thereof).

In one embodiment, the hifunctional compounds of the present application are useful
as anticancer agents, and thus may be useful in the treatment of cancer, by effecting tumor
cell death or inhibiting the growth of tumor cells. In certain exemplary emnbodiments, the
disclosed anticancer agents are useful in the treatment of cancers and other proliferative
disorders, including, but not limited to breast cancer, cervical cancer, colon and rectal cancer,
leukemia, lung cancer {e.g., non-small cell lung cancer), melanoma, muldtiple myeloma, non-
Hodgkin's lymphoma, ovarian cancer, pancreatic cancer, prostate cancer, gastric cancer,
feukemias (e.g., mveloid, lymphocytic, myeloeytic and lymphoblastic leukemias), malignant

melanomas, and T-cell lymphoma.
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Definitions

Listed below are definitions of various terms used in this application. These
definitions apply to the terms as they are used throughout this specification and claims, unless
otherwise limited in specific instances, either individually or as part of a larger group.

The term "alkyl," as used herein, refers to saturated, straight or branched-chain
hydrocarbon radicals containing, in certain embodiments, between one and six carbon atoms.
Examples of Ci-Cs alky! radicals include, but are not limited to, methyl, ethvl, propyl,
isopropyl, n-butvl, teri-butyl, neopentyl, and n-hexyl radicals.

The term "alkenyl," as used herein, denotes a monovalent group derived from a
hydrocarbon motety containing, in certain embodirents, from two to six carbon atoms having
at least one carbon-carbon double bond. The double bond may or may not be the point of
attachment to another group. Alkenyl groups mclude, but are not limated to, for example,
ethenvl, propenyl, butenvl, 1-methyl-2-buten-1-vl and the like.

The term "alkoxy" refers to an ~O-alkyl radical.

The terms "hal,” "halo,” and "halogen."” as used herein, refer to an atom selected from
fluorine, chlornne, bromine and 10dine,

The term "aryl," as used herein, refers to a mono- or poly-~cvclic carbocyclic ring
svstem having one or more aromatic rings, fused or non-fused, including, bt not limited to,
phenvi, naphthyl, tetrahydronaphthyl, indanvl, mdenyl and the like.

The term "cycloalkyl," as used herein, denotes a monovalent group derived from a
monocyclic or polycyclic saturated or partially unsaturated carbocyclic ring compound.
Examples of C3-Cse cvcloalkyl include, but not limited to, cvclopropyvl, cvclobutyl,
cyelopentyl, cyclohexyl, evclopenty! and cyclooctyl: and examples of C-Cra-cycdoalkyl
mclude, but not hmited to, cyclopropyi, cvelobutyl, evclopentyl, cyclohexyi, bicyclo [2.2.1]
heptyl, and bicyclo [2.2.2] octyl. Also contemplated is a monovalent group derived from a
monocyclic or polyeydlic carbocyelic ring compound having at least one carbon-carbon
double bond by the rerooval of a single hydrogen atom. Exaraples of such groups include, but
are not himited to, cvclopropenyl, cyclobutenyl, cvclopentenyl, cvclohexenyl, evcloheptenyi,
cvelooctenyl, and the like.

The term "heteroaryl," as used herein, refers to a mono- or poly-cyche (e.g., bi-, or tri-
cyclic or more) fused or non-fused, radical or ring system having at least one aromatic ring,
having from five {o ten ring atoms of which one ning atoms is selected from §, O, and N, zero,
one, or two ring atoms are additional heteroatoms independently selected from 8§, O, and N,

and the remaining ring atoms are carbon. Heteroarvl includes, but is not lirmted to, pyridinyl,
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pyrazinyl, pyrimidinyl, pyrrolyl, pyrazolyl, imidazolyl, thiazolyl, oxazolyl, issoxazolyl,
thadiazolyl, oxadiazolyl, thiophenvl, furanyl, quinolinvl, 1soquinolinyl, benzimidazolyl,
benzooxazolvl, quinoxalinyl, and the like.

The term “heterocyclyl,” or “heterocycloalkyl.” as used herein, refers to anon-
aromafic 3-, 4-, 5-, 6- or 7-membered ring or a bi- or tri-cyclic group fused of non-fused
svstem, where (1) each ring contains between one and three heteroatoms mdependently
selected from oxygen, sutfur and nitrogen, {11} each 5-membered ring has 0 to 1 double bonds
and each 6-membered ring has 0 o 2 double bonds, {iii} the nitrogen and sulfur hetercatoms
may optionally be oxidized, and (iv) the nitrogen heleroatom may optionally be quaternized.
Representative heterocycloalkyl groups include, but are not himited to, [1,3]dioxolane,
pyrrolidinyl, pyrazolinvl, pyrazolidinyl, imidazolinvl, imidazolidinyl, piperidinyl, piperazinyl,
oxazolidinyl, 1soxazolidinyl, morpholinyl, thiazolidinyl, isothiazohidinyl, and tetrabvdrofuryl.

The term "alkyvlamino” refers to a group having the structure -NH(Ci-Cz alkvl). e g, -
NH(C-Cs atkyl), where Ci-Cyz2 alkyl is as previously defined.

The term "dialkviamino” refers to a group having the structure -N{C1-C1z atkvi), e. g,
~NH{C1-Cs alkyl), where C1-Ciz alkyl is as previously defined.

The term "acyl" includes residues derived from acids, including but not hinuted to
carboxylic acids, carbamic acids, carbonic acids, sulfonic acids, and phosphorous acids.
Examples include aliphatic carbonvls, aromatic carbonyls, aliphatic sulfonyls, aromatic
sulfinyls, aliphatic sulfinyls, aromatic phosphates and aliphatic phosphates. Examples of
aliphatic carbonvis include, but are not limited to, acetyl, propionyl, 2-flucroacetyl, butyryl,
2-hvdroxy acetyl, and the like.

In accordance with the application, any of the aryls, substituied arvls, heterocaryls and
substituted heteroaryls described herein, can be any aromatic group. Aromatic groups can be
substituted or unsubstituted.

The terms "hal," "halo," and "halogen,” as used herein, refer (o an atom selected from
fluorine, chiorine, bromine and iodine.

As described herein, compounds of the application may optionally be substituted with
one or more substituents, such as are illustrated generally above, or as exemplified by
particular classes, subclasses, and species of the application. Tt will be apprecialed that the
phrase "optionally substituted” 1s used interchangeably with the phrase "substituted or
wnsubstitited.” In general, the term "substituted”, whether preceded by the term "optionally”
or not, refers to the replacerent of hvdrogen radicals 1n a given structure with the radical of a

specified substituent. Unless otherwise indicated, an optionally substituted group may have a
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substituent at each substitutable position of the group, and when more than one position in
any given structure may be substituted with more than one substituent selected from a
specified group. the substituent may be either the same or different at every position. The
terms "optionally substituted”, "optionally substituted alkyl” "optionally substituted

o

5 "optionally substitided alkenyl” "optionaily substituted alkvnyl", "optionally substituted
cycloalkvl” "optionally substituied cvcloalkenyl” "optionally substituted arvl", "optionally
substituted hetercaryl." "optionally substituted heterocycloalkyl,” and any other optionally
substituted group as used herein, refer {o groups that are substituted or unsubstituted by
mdependent replacement of one, two, or three or more of the hydrogen atoms thereon with

10 substituents including, but not himited to:

-F, -1, -Br. -1, -OH, protected hydroxy, -NO», -UN, -NHz, protected

amino, -NH-Ci-Cu-alkyl, -NH-C2-Cr-alkenvl, -NH-Co-Cu-alkenyl, -NH -Cs-Cu-cycloalkyl,

-NH-aryl, -NH -heteroaryl, -NH -heterocycloalkyl, -dialkylamino, -diarviamine,

-diheteroarviamino, -0-Ci-Ciz-alkyl, -0-Cy-Ci-alkenyl, -0-Co-Cir-alkenyl,

-0-C3-Ciz~cycloalkyl, -0-aryl, -O-heteroaryl, -O-heterocycloalkyl, -C(03-Ci-Cr-alkyl, -

C(O)~ Co-Crp-atkenyl, ~-C(O)-Co-Crz-alkenyl, -C(O)-Cs-Ciz-cycloalkyl, ~-C{O}aryl, -C{(O)-

Yk
Wh

heteroaryl,

-C{O)-heterocycloalkyl, -CONHz, -CONH-C1-Ciz-alkyl, -CONH-C2-Cra-alkenyl,

~CONH-Co-Crz-alkenyl, -CONH-Cs-Cr-cveloalkyl, -CONH-arvi, -CONH-hetercaryl,
20 ~CONH-heterocycloalkvl, -OCO2-Ci-Crz-alkyl, -OCO-Co-Cro-alkenyl, ~OCO2-C2-Cio-

alkenvl,
-OC0-Cs-Ciz-cycloalkyl, -0COz-aryl, -GCOz-heteroaryl, ~-GCO2-heterocycloalkyl, -
OCONH:,

-OCONH-C1-C-alkyl, -OCONH- Co-Cp-alkenyl, ~-OCONH- Co-Cp-alkenyl,
~-OCONH-C3-Cu-cycloalkyi, -OCONH-arvl, -OCONH-heteroaryl, -OCONH-

[\
(v

heterocycloatkyl,
~-NHC{O}-C1-Ciz-alkyl, -NHC(O)-C2-C-alkenyl, -NHC(O})-Co-Cuz-alkenyl,
NHC{O-Cs-C-cvcloalkyl, -NHC(O)-aryl, -NHC({O)-heteroaryl, -NHC(O)-
heterocycloalkyl,

30 -NHCO2»-Ci-Cr-alkyl, -NHCO:-Co-Ciz-alkenyl, -NHCO2-C2-Ciz-alkenyl,
~-NHCO2»-Cs-Ciz-cycloalkyl, -NHCOz~arvl, ~-NHCOz-heteroaryl, -NHCO2- heterocycloalkyl,
NHC(O)NHy, -NHC(OINH-C1-Co-alkyl, -NHC(OINH-C»-Cio-alkenyl,
~WNHC(GNH-Cr-Crz-alkenyl, ~-NHC(OWNH-C3-Ciz-cyvcloalkyl, ~-NHC(O)NH-aryl,
~NHC{O)NH-heteroaryl, NHC(ONH-heterocycloalkyl, ~-NHC(S)NH>,

71



10

[
W

20

[\
(9

30

WO 2017/223415 PCT/US2017/038957

NHC(SINH-C-Ci2-atkyl, -NHC(SNH-C2-C 2-alkenyl,
NHCO(SINH-C2-Cz-alkenyl, -NHC(S)NH-C3-Cia-cycloalkyl, -NHC(SNH-arvl,
~-NHC{SYNH-hetercaryl, -NHC(S)NH-heterocycloalkyl, -NHC{NH)NH;,
-NHCNH)NH- Ci-Ciz-alkyl, -NHC(NHYNH-C2~C pp-alkenyl, -NHC(NHINH-C-Ciz-alkenyl,
NHCMH)NH-C3-Cio-cy cloalkyl, -NHC(NF)NH-arvl, -NHC(NH)NH-heteroarvl,
~-NHCNH)NHbeterocycloalkyl, -NHCNH)-Ci-C-alkyi, -NHCONH)-C2-Cio-alkenyl,
NHC(NH)-Co-Crz-atkenyl, -NHC(NH)-C3-Cro-cycloalkyl, -NHC(NH)-arvi,
~NHC(NH)-heteroaryl, -NHC(NH)-heterocveloalkyi, -CINH)NH-Ci-Ciz-alkyl,
-CNEHDNH-Co-Cio-alkenyl, -C(INHDNH-Co-Crz-atkenyi, CINHINH-C3-Ciz-cycloalkyl,
~CNH)NH-aryl, -CNH)NH-heteroary i, ~-C{MNH)NHheterocvcloalkvi,
-S{0}-Cy-Ciz-alkyl,~ S{O}-Cr-Crr-alkenyi,- S(O}-Co-Crr-atkenyl,
~S{O3Ca-Cr-cycloalkyl - S{C)-aryl, -S{O)-heteroaryl, ~-5{(O¥-heterocycloalkyl ~-SCNHa,
-SOuNH-C1-Cuz-alkyl, -SONH-Co-Cra-alkenyl, ~-SONH-C2-Ciz-alkenvl,
-SONH-C3-Ciz-cycloatkyl, -8SCNH-aryl, -SO2NH-heteroaryl, -SOxNH-heterocvcloalkyl,
~NHSG2-C1-Cra-alkyl, -NHSO02-C2-Ciz-alkenyl,- NHSO2-Co-Crz-alkenyl,
SNHSO2-Ci-Cr-cycloatkyl, -NHSOz-arvl, -NHSO:z-hetercaryl, -NHSOr-heterocycloalkyl,
-CHoNH>, ~-CH2SO2CH;, ~arvl, ~arvialkyl, -heteroaryl, -heteroarylalkyvl, -heterocycloalkyl,
-Cs-Ce-cyveloalkyl, polyalkoxyalkyl, polyalkoxy, -methoxvmethoxy, -methoxvethoxy, -SH,
-5-Ci1-Cr-alkyl, -8-C2-Crz-alkenyl, -8§-Ca-Cr-alkenvl, -§-Cs-Cu-cycloatkyl, -S-arvl,
-S-heteroaryl, ~-S-heterocycloatkyl, or methylthiomethyl.

It 13 understood that the arvis, heteroarvis, alkvls, and the like can be substituted.

The term "cancer" includes, but is not limited to, the foliowing cancers: epidermoid
Oral: buccal cavity, Hip, tongue, mouth, pharynx; Cardiac: sarcoma {(angiosarcoma,
fibrosarcoma, rhabdomyosarcoma, liposarcoma), myxoma, thabdomyoma, fibroma, lipoma,
and teratoma; Lung: bronchogenic carcinoma {squamous cell or epidermoid, undifferentiated
small cell, undifferentiated large cell, adenocarcinoma), alveolar (bronchiolar) carcinoma,
bronchial adenoma, sarcorna, lymphorma, chondromatous hamartoma, mesothelioma;
(astrointestinal: esophagus (squamous cell carcinoma, larynx, adenocarcinoma,
letomyosarcoma, lvmphoma}, stomach {carcinoma, lymphoma, leiomyosarcoma), pancreas
{(ductal adenocarcinoma, insulinoma, glucagonoma, gastrinoma, carcinoid {umors, vipoma),
small bowel or small intestines (adenocarcinoma, lvmphoma, carcinoid tumors, Karposi's
sarcoma, leiomyoma, hemangioma, lipoma, neurofibroma, fibroma), large bowel or large
intestines {adenocarcinoma, tubular adenoma, villous adenoma, hamartoma, leiomyoma),

colon, colon-rectum, colorectal, rectum; Genitourinary tract: kidnev (adenocarcinoma,
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Wilm's tumor (nephroblastoma), lvmphoma, feukemia), bladder and urethra (squamous cell
carcinoma, transitional cell carcinoma, adenocarcinoma), prostate {adenocarcinoma,
sarcoma), testis (seminoma, teratoma, embryonal carcinoma, teratocarcinoma,
choriocarcinoma, sarcoma, interstitial cell carcinoma, fibroma. fibroadenoma, adenomatoid
tumors, lipoma); Liver: hepatoma thepatocellular carcinoma), cholangiocarcinoma,
hepatoblastoma, angiosarcoma, hepatocellular adenoma, hemangioma, biliary passages;
Bone: osteogenic sarcoma {osteosarcoma), fibrosarcoma, malignant fibrous histiocytoma,
chondrosarcoma, Ewing's sarcoma, malignant lymphoma {reticulum cell sarcoma), multiple
myeloma, malignant gant cell tumor chordoma, osteochronfroma (osteocartilaginous
exostoses), benign chondroma, chondroblastoma, chondromyxofibroma, osteoid osteoma and
giant cell tumors; Nervous system: skull (osteoma, hemangioma, granuloma, xanthoma,
osteitis deformans), meninges {meningioma, meningiosarcoma, gliomatosis), brain
{(astrocvtoma, medulioblastoma, glioma, ependymoma, germinoma {pinealoma), ghoblastoma
nmutiform, oligodendroglioma, schwannoma, retinoblasioma, congenital tumors), spinal cord
neurofibroma, meningioma, glioma, sarcoma); Gynecological: werus (endometrial
carcitnoma}, cervix {cervical carcinoma, pre-tumor cervical dysplasia), ovaries {ovartan
carcinoma (serous cystadenocarcinoma, mucinous cystadenocarcinoma, unclassified
carcinoma), granulosa-thecal cell tumors, Sertoli-Levdig cell tumors, dysgerminoma,
malignant teratoma}, vulva (squamous cell carcinoma, intraepithelial carcinoma,
adenocarcinoma, fibrosarcorna, melanoma), vagina (clear cell carcinoma, squamous cell
carcinoma, botrvoid sarcoma (embryonal rhabdomyosarcomaj, fallopian tubes {carcinoma),
breast, Hemaiologic: blood {myeloid leukemia {acuie and chronic), acute lymphoblastic
leukemia, chronic lymphocytic leukenua, myeloproliferative diseases, multiple myeloma,
myelodysplastic syndrome), Hodgkin's disease, non-Hodgkin's Iyrophoma (malignant
lymphoma) hairy cell; lvmphoid disorders; Skin: malignant melanoma, basal cell carcinoma,
sguamous cell carcinoma, Karposi's sarcoma, keratcacanthoma, moles dysplastic nevi,
lipoma, angioma, dermatofibroma, keloids, psonasis, Thyroid gland: papillary thyroid
carcinoma, follicular thyroid carcinoma; medullary thyroid carcinoma, undifferentiated
thvroid cancer, multiple endocrine neoplasia tvpe 2A, multipie endocrine neoplasia type 2B,
familial medullary thyroid cancer, pheochromocytoma, paraganglioma; and Adrenal glands:
neuroblastoma. Thus, the term "cancerous cell” as provided herein, mcludes a cell aftlicted
by any one of the above-identified conditions.

As defined herein, “Compound A” or “Cmpd A” ts a compound having the following

structure:
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As defined herein, “Compound B” or “Cmpd B 15 a compound having the following

structure:

3 As defined herein, “Compound C” or “Cmpd C” 1s a compound having the following

structure:

As defined herein, “Compound D7 or “Cmpd D7 ts a compound having the following

structure:

10
As defined herein, “Compound E” or “Cmpd E” 1s a cormnpound having the following

structure:
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The term “TRIM24" herein refers to tripartite motif-containing 24.

The term "subject" as used herein refers to a mammal. A subject therefore refers to,
for example, dogs, cats, horses, cows, pigs, guinea pigs, and the like. Preferably the subject
15 2 human., When the subject 15 a human, the subject may be referred to herein as a patient.

"Treat”, "treating” and "treatment” refer to a method of alieviating or abating g disease
and/or its attendant symptoms.

As used herein, “preventing” or “prevent” describes reducing, delaying, or
elinmunating the onset of the symptoms or complications of the disease, condition or disorder.

The term “targeted protein{s)” is used interchangeably with “target protein{s)”, unless
the context clearly dictates otherwise. In one embodiment, a “targeted protein™ is TRIM24.

The term "subject” as used herein refers to a mammaal. A subject therefore refers to,
for example, dogs, cats, horses, cows, pigs, guinea pigs, and the like Preferably the subject is
a human. When the subject is a human, the subject mav be referred 1o herein as a patient.

The terms “disease(s)”, “disorder(s)”, and “condition{s}” are used interchangeably,
unless the context clearly dictates otherwise.

The term "therapeutically effective amount” of a bifunctional compound or
pharmaceutical composition of the application, as used herein, means a sufficient amownt of
the bifunctional compound or pharmaceutical composition so as to decrease the symptoms of
a disorder in a subject. As is well understood in the medical arts a therapeutically effective
amount of a bifunctional compound or pharmaceutical composition of this application will be
at a reasonable benefit/risk ratio applicable {o any medical treatment. 1t will be understood,
however, that the total daily usage of the compounds and compositions of the present
application will be decided by the attending physician within the scope of sound medical
judgment. The specific inhibitory dose for any particular patient will depend upon a variety
of factors including the disorder being treated and the severity of the disorder; the activity of
the specific compound emploved; the specific composition employed; the age, body weight,
general health, sex and diet of the patient; the time of administration, route of admimistration,

and rate of excretion of the specific compound employed; the duration of the treatment; drugs
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used in combination or comcidental with the specific compound employed: and like factors
well known i the medical arts.

As used herein, the term "pharmaceutically acceptable salt" refers to those salis of the
compounds formed by the process of the present application which are, within the scope of
sound medical judgment, suitable for use in contact with the tissues of humans and lower
animals without undue toxicity, irritation, allergic response and the like, and are
commensurate with a reasonable benefit/risk ratio. Pharmaceutically acceptable salts are well
known in the art. For example, 8. M. Berge, ef @/ describes pharmaceutically acceptable salts
in detail W J. Pharmaceutical Sciences, 66: 1-19 (1977). The salts can be prepared 1o sifu
during the final isolation and punification of the compounds of the application, or separately
by reacting the free base or acid function with a suitable acid or base.

Examples of pharmaceutically acceptable salts include, but are not Iimited to, nontoxic
acid addition salts: salts forroed with inorganic acids such as hydrochloric acid, hyvdrobronic
acid, phosphoric acid, sulfuric acid and perchioric acid, or with organic acids such as acetic
acid, maleic acid, tartaric acid, citric acid, succinic acid or malonic acid. Other
pharmaceutically accepiable salts include, but are not himited to, adipate, alginate, ascorbate,
aspartate, benzenesulfonate, benzoate, bisulfate, borate, butvrate, camphorate,
camphorsulfonate, citrate, cvciopentanepropionate, digluconate, dodecvisulfate,
ethanesulfonate, formate, fumarate, glucoheptonate, glvcerophosphate, gluconate,
hermsulfate, heptanoate, hexanoate, hydrotodide, 2-hvdroxy-ethanesulfonate, lactobionate,
lactate, laurate, laury! sulfate, malate, maleate, malonate, methanesulfonate, 2-
naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate, palmitate, pamoate, pectinate,
persulfate, 3-phenvlpropionate, phosphate, picrate, pivalaie, propionate, stearate, succinate,
sulfate, tartrate, thiocyanate, /7-toluenesulfonate, undecanoate, valerate salts, and the like.
Representative alkali or alkaline earth metal salts include sodium, lithium, potassium,
caleium, magnesium, and the like. Further pharmaceutically acceptable salts inchude, when
appropriate, nontoXic ammaonium, quaternary ammonium, and amine cations formed using
courtterions such as halide, hvdroxide, carboxylate, sulfate, phosphate, nitrate, alky! having
from 1 {0 6 carbon atoms, sulfonate and arvl sulfonate.

As used herein, the term "pharmaceutically acceptable ester” refers to esters of the
bifunctional compounds formed by the process of the present application which hydrolvze in
vivo and include those that break down readily in the human body 1o leave the parent
compound or a salt thereof. Suitable ester groups include, for example, those derived from

pharmaceutically acceptable aliphatic carboxvlic acids, particularly alkanoic, alkenoic,
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cycloatkanoic and alkanedioic acids, in which each alkyi or alkenyl motety advantageously
has not more than 6 carbon atoms. Examiples of particular esters include, but are not imited
to, formates, acetates, propionates, butvrates, acrylates and ethylsuccinates.

The term "pharmaceutically acceptable prodrug”, as used herein, refers o those
prodrugs of the bifunctional compounds formed by the process of the present application
which are, within the scope of sound medical judgment, suitable for use in contact with the
tissues of humans and lower animals with undue toxicity, irritation, allergic response, and the
like, commensurate with a reasonable benefit/risk ratio, and effective for their intended use, as
well as the zwitterionic forms, where possible, of the compounds of the present application.
"Prodrug"”, as used herein, means a compound which 1s convertible in vivo by metabolic
means {e.g., by hydrolysis) to afford any compound delineated by the formulae of the present
application. Various forms of prodrugs are known in the art, for example, as discussed in
Bundgaard, {ed.), Design of Prodrugs, Elsevier (1985); Widder, et al. {(ed.), Methods in
Enzymology. vol. 4, Academic Press (1985); Krogsgaard-Larsen, et al., {ed). "Design and
Application of Prodrugs, Textbook of Drug Design and Development, Chapter 5, 113-191
(1991}, Bundgaard, et al., Joumal of Drug Deliver Reviews, 8:1-38(1992}; Bundgaard, 1. of
Pharmaceutical Sciences, 77:285 et seq. (1988); Higuchi and Stella (eds.) Prodrugs as Novel
Drrug Delivery Systems, American Chemical Society (1975); and Bemnard Testa & Joachim
Mayer, "Hydrolysis In Drug And Prodrug Metabolism: Chemistry, Biochemustry And
Enzymology,” John Wiley and Sons, Lid. (2002},

This application also encompasses pharmaceutical compositions containing, and
methods of treating disorders through administening, pharmaceutically acceptable prodrugs of
bifunctional compounds of the application. For example, compounds of the application
having free amino, amido, hydroxy or carboxylic groups can be converted into prodrugs.
Prodrugs include compounds wherein an amino acid residue, or a polypeptide chain of two or
more {e.g., two, three or four) amino acid residues 13 covalently joined through an anmude or
ester bond to a free amino, hvdroxy or carboxylic acid group of compounds of the application.
The amino acid residues include but are not limited to the 20 naturally occurring amino acids
commonly designated by three letter svmbols and also includes 4-hydroxyproline,
hydroxylysine, demosine, isodemosine, 3-methythistidine, norvalin, beta-alanine, gamma-
aminobutyric acid, citrulline, homocvsteine, homoserine, ornithine and methiomne sulfone.
Additional tvpes of prodrugs are also encompassed. For instance, free carboxyl groups can be
derivaiized as amides or alkyl esters. Free hydroxy groups may be dertvatized using groups
including but not hnuted to hernisuccinates, phosphate esters, dimethylaminoacetates, and

ey
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phosphorvioxymethyloxy carbonyis, as outlined in Advanced Drug Deliverv Reviews, 1990,
19, 115, Carbamaie prodrugs of hydroxy and amino groups are also included, as are
carbonate prodrugs, sulfonate esters and sulfate esters of hydroxy groups. Denvatization of
hydroxy groups as (acyloxyymethvl and (acvioxy)ethy! ethers wherein the acvl group may be
an atkyl ester, optionally substituied with groups including but not limited {o ether, amine and
carboxvlic acid functionalities, or where the acyl group is an amino acid ester as described
above, are also encompassed. Prodrugs of this type are described in J Med. Chem. 1996, 39,
10. Free amines can also be derivatized as amides, sulfonamides or phosphonamides. All of
these prodrug moielies may incorporate groups including but not imited (o ether, amine and
carboxylic acid functionalities.

The application also provides for a pharmaceutical composition comprising a
therapeutically effective amount of a bifunctional compound of the application, or an
enantiomer, diastereomer, stereoisomer, or pharmaceutically acceptable salt thereof, and a
pharmaceutically accepiable carrier.

in another aspect, the application provides a kit comprising a bifunctional compound
capable of inhibiting TRIM24 activity selected from one or more compounds disclosed
herein, or a pharmaceutically acceptable salt, hvdrate, solvate, prodrug, sterecisomer, or
tautomer thereof, optionally in combination with a second agent and instructions for use in
treating cancer.

In another aspect, the application provides a method of synthesizing a bifunctional
compound disclosed herein,

The synthesis of the bifunctional compounds of the application can be found herein
and in the Examples below.

Other embodiments are a method of making a hifumctional compound of any of the
formulae herein using any one, or combination of, reactions delineated herein. The method
can include the use of one or more intermediales or chemical reagents delineated herein.

Another aspect is an 1sotopically labeled bifunctional compound of any of the
formulae delineated herein. Such compounds have one or more isotope atoms which may or
may not be radicactive {e.g, *H, H, 1C, BC, ¥F, 8, 2P, 91, and ') introduced into the
bifunctional compound. Such compounds are useful for drug metabolism studies and
diagnostics, as well as therapeutic applications.

A bifunctional compound of the application can be prepared as a pharmaceutically
acceptable acid addition salt by reacting the free base form of the compound with a

pharmaceutically acceptable inorganic or organic acid. Alternatively, a pharmaceutically
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acceptable base addition salt of a bifunctional compound of the application can be prepared
by reacting the free acid {orm of the bifunctional cornpound with a pharmaceutically
acceptable inorganic or organic base,

Alternatively, the salt forms of the bifunctional compounds of the application can be
prepared using salis of the starting materials or intermediates.

The free acid or free base forms of the bifunctional compounds of the application can
be prepared from the corresponding base addition salt or acid addition salt from, respectively.
For example, a bifunctional compound of the application in an acid addition salt form can be
converted to the corresponding free base by ireating with a suitable base {(e.g., ammoniam
hydroxide solution, sodium hydroxide, and the like). A bifunctional compound of the
application in a base addition salt form can be converted to the corresponding free acid by
treating with a suitable acid {e.g.. hydrochloric acid, efc. ).

Prodrugs of the bitunctional compounds of the application can be prepared by
methods known to those of ordinary skill in the art (e.g.. for further details see Saulnier et al |
{1994, Bioorganic and Medicinal Chemisiry Letiers, Vol. 4, p. 1985}, For example,
appropriate prodrogs can be prepared by reacting a non-denivatized bifunctional compound of
the application with a suitable carbamyviating agent (e.g., 1,1-acvioxvalkylcarbanochlondate,
para-nitrophenyl! carbonate, or the like).

Proiected derivatives of the bifunctional compounds of the application can be made by
means known to those of ordinary skill in the art. A detailed description of techniques
applicable to the creation of protecting groups and their removal can be found in T. W.
Greene, "Protecting Groups in Organic Chemustry”, 3rd edition, John Wiley and Sons, Inc.,
1999,

Compounds of the present application can be conveniently prepared, or formed during
the process of the application, as solvates {e. g, hydrates). Hydrates of bifunctional
compounds of the present application can be conveniently prepared by recrystallization from
an aqueous/organic solvent mixture, using organic solvents such as dioxin, tetrahydrofuran or
methanol.

Acids and bases useful in the methods herein are known in the art.  Acid catalvsts are
any acidic chemcal, which can be morganic {e.g , hydrochloric, sulfurie, nitric acids,
aluninum trichlonde) or organic {e.g., camphorsulfonic acid, p-toluenesulfomic acid, acetic
acid, ytterbium triflate) in nature. Acids are useful in either catalyiic or stoichiometric
amounts to facilitate chemmcal reactions. Bases are any basic chemical, which can be

norganic {e.g., sodium bicarbonate, potassiuwm hydroxide) or organic {e.g , trethyvlamine,
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pyridine) in nature. Bases are useful in either catalvtic or stoichiometric amownts to facilitate
chemucal reactions.

Combinations of substituents and variables envisioned by this application are only
those that result in the formation of stable compounds. The term "stable", as used herein,
refers to compounds which possess stability sufficient to allow manufacture and which
maintains the integrity of the compound for a sufficient pertod of time to be useful for the
purposes detailed herein (e g., therapeutic or prophvlactic administration to a subject}.

When anv variable (e.g., Ris) occurs more than one time in any constituent or formula
for a compound, its definition at each occurrence is independent of 1is definition at every
other occurrence. Thus, for example, if a group 1s shown to be substituted with one or more
Ris moieties, then R at each occurrence is selected independently from the definition of Rua.
Also, combinations of substituents and/or variables are permissible, but only f such
combinations result in stable compounds within a designated atom’s normal valency.

In addition, some of the compounds of this application have one or more double
bonds, or one or more asymmetric centers. Such compounds can occur as racemates, racemic
nmuxtures, single enantiomers, individual diastereomers, diastereomeric misiures, and cis- or
trans- or F- ot 7~ double isomeric forms, and other stereoisomeric forms that may be defined,
in terms of absolute stereochemistry, as (R}~ or {83-, or as (E4)- or (L}- for amino acids. When
the compounds described herein contain olefinic double bonds or other centers of geometric
asynuuetry, and unless specified otherwise, it 1s intended that the compounds include both E
and Z geometric isomers. The configuration of any carbon-carbon double bond appearing
herein is selected for convenience only and is not intended to designate a particular
configuration unless the text so states; thus a carbon~carbon double bond depicled arbitranly
herein as frans may be cis, frans, or a mixture of the two m any proportion. All such
isomeric forms of such compounds are expressly included in the present application.

Optical isomers may be prepared from their respective optically active precursors by
the procedures described heremn, or by resolving the racemic roixtures. The resolution can be
carried out in the presence of a resolving agent, by chromatography or by repeated
crystallization or by some combination of these technigques which are known to those skilled
in the art. Further details regarding resolutions can be found 1n Jacques, ef al., Fnantiomers,
Racemates, and Resolutions (John Wiley & Sons, 1981},

“Isomerism” means compounds that have identical molecular formulae but differ in
the sequence of bonding of their atoms or in the arrangement of their atoms in space. Isomers

that differ in the arrangement of their atoms in space are termed “stereotsomers”.

-
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Stereoisomers that are not mirror images of one another are termed “diastersoisomers”, and
stereoisomers that are non-superimposable mirror images of each other are termed
“enantiomers” or sometimes optical isomers. A nuxture containing equal amounts of
individual enantiomeric forms of opposite chirality is termed a “racenuc mixture”

A carbon atom bonded to four non-identical substituents is termed a “chiral center”.

“Chiral isomer” means a compound with at least one chiral center. Compounds with
maore than one chiral center may exist either as an individual diastereomer or as a mixture of
diastereomers, termed “diastereomeric mixiure”. When one chiral center is present, a
stereoisomer may be characterized by the absolute configuration (R or 8) of that chiral center.
Absolute configuration refers to the arrangement in space of the substituents attached 1o the
chiral center. The substituents attached to the chiral center under consideration are ranked in
accordance with the Sequence Rude of Cahn, Ingold and Prelog. (Cahn ef al., Angew. Chem.
Inter. Edit. 1966, 5, 385; errata 511; Cahn ef /., Angew. Chem. 1966, 78, 413; Cahn and
Ingold, J. Chem. Soc. 1951 {London), 612; Cahn ef a/ | Experientia 1956, 12, 81; Cahn, .J
Chem. Educ. 1964, 41, 116).

“Geometric isomer” means the diastereomers that owe their existence o hindered
rotation about double bonds. These configurations are differentiated 1o their names by the
prefixes cis and trans, or Z and E, which indicate that the groups are on the same or opposite
stde of the double bond in the molecule according to the Cahn-Ingold-Prefog rules.

Furthermore, the structures and other compounds discussed i this application include
all atropic isomers thereof. “Atropic isomers™ are a type of stereoisomer in which the atoms
of two isomers are arranged differently in space. Atropic isomers owe their existence to a
restricted rotation caused by hindrance of rotation of large groups about a central bond. Such
atropic 1somers typically exist as a mixture, however as a result of recent advances in
chromatography techniques; it hag been possible to separate nuxtures of two atropic isomers
in select cases.

“Tautomer” 1s one of two or more structural 1somers that exist in equilibriurn and 1s
readily converted from one isomeric form to another. This conversion results in the formal
migration of a hvdrogen atom accompanied by a switch of adjacent conjugated double bonds.
Tautomers exist as a mixture of a tautomeric sel in solution. In solid form, usually one
tautomer predominates. In solutions where tautomerization is possible, a chemical
equilibrium of the tautomers will be reached. The exact ratio of the tautomers depends on
several factors, including temperature, solvent and pH. The concept of tauiomers that are

interconvertable by tautomerizations is called tautorerism.
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Of the various types of tautomensm that are possibie, two are commonly observed. In
keto~enol tautomenism a simultaneous shift of electrons and a hydrogen atom occurs. Ring-
chain tautomerism arises as a result of the aldebvde group (-CHO) in a sugar chain molecule
reacting with one of the hydroxy groups (-OH) in the same molecule to give 1t a cyclic (ing-
shaped} form as exhibited by glucose. Common tautomeric pairs are: ketone-enol, armde-
nitrile, lactam-lactim, amide-imidic acid tawtomerisin in heterocyclic rings {2 2., in
nucleobases such as guanine, thymine and cytosing), amine-enanine and enamine-enanune.
The compounds of this application may also be represented in muliiple tawtomeric forms, in
such instances, the application expressly mcludes all tautomeric forms of the compounds
described herein {e.g., alkvlation of a ring systern may result in alkylation at multiple sites,
the application expressly includes all such reaction products}.

In the present apphication, the structural formula of the bifunctional compound
represents a certain 1somer for convenience in some cases, but the present application
mcludes all isomers, such as geometrical isomers, optical isomers based on an asymmetrical
carbon, sterecisomers, tawtomers, and the like. In the present specification, the structural
formula of the compound represents a certain isomer for convenience in some cases, but the
present application includes all isomers, such as geometrical isomers, optical isomers bagsed
on an asvmmetrical carbon, stereoisomers, tautomers, and the like.

Additionally, the compounds of the present application, for example, the salts of the
bifunctional compounds, can exist in either hydrated or unhvdrated (the anhydrous) form or
as solvates with other solvent molecules. Non-himiting examples of hydrates inchude
monohvdrates, dihvdrates, efc. Non-limiting examples of solvates include ethanol solvates,
acetone solvates, eic.

“Solvate” means solvent addition forms that contain either stoichiometric or non
stoichiometric amounts of solvent. Some compounds have a tendency to trap a fixed molar
ratio of solvent molecules in the crysialline solid state, thus forming a solvate. If the solvent
is water the solvate formed 1s a hydrate; and if the solvent is alcohol, the solvate formed 1s an
alcoholate. Hyvdrates are formed by the combination of one or more molecules of water with
one molecule of the substance in which the water retains its molecular state as HO.

The synthesized bifunctional compounds can be separated from a reaction mixture
and further purified by a method such as column chromatography, high pressure hquid
chromatography, or recrystallization. As can be appreciated by the skilled artisan, further
methods of synthesizing the bifunctional compounds of the formulae herein will be evident to

those of ordinary skill mn the art. Additionally, the various synthetic steps may be performed
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in an alternate sequence or order to give the destred compounds. In addition, the solvents,
temperatures, reaction durations, efc. delinealed herein are for purposes of llustration only
and one of ordinary skill in the art will recognize that vaniation of the reaction conditions can
produce the desired bridged macrocyclic products of the present application. Synthetic
chemistry transformations and protecting group methodologies {protection and deprotection)
useful in syothesizing the compounds described herein are known in the art and include, for
example, those such as described in R. Larock, Comprehensive Organic Transformations,
VCH Publishers (1989}, T.W. Greene and P.G.M. Wuts, Protective Groups in Organic
Synthests, 2d. BEd., John Wiley and Sons (1991); L. Fieser and M. Fieser, Fieser and Fieser's
Reagents for Organic Synthesis, John Wiley and Sons (1994); and L. Paquette, ed ,
Encyclopedia of Reagents for Organic Synthesis, John Wiley and Sons (1995}, and
subsequent editions thereof.

The compounds of this application may be modified by appending various
functionalities via any synthetic means delineated herein to enhance selective biological
properties. Such modifications are known in the art and include those which imerease
biological penetration into a given biclogical svstem {e.g., blood, lymphatic system, central
nervous system), icrease oral availability, increase solubility to allow administration by
injection, alter metabolism and alter rate of excretion.

The compounds of the application are defined herein by their chemical structures
and/or chermmcal names. Where a compound 1s referred to by both a chemical structure and a
chemical name, and the chemical structure and chemical name conflict, the chemical
structure is determinative of the compound's identity.

The recitation of a listing of chemncal groups in any definition of a variable herein
mcludes definitions of that variable as any single group or combination of listed groups. The
recitation of an embodiment for a variable herein includes that embodiment as any single

embodiment or in combination with any other embodiments or portions thereof.

Method of Svnthesizing the Compounds

Compounds of the present application can be prepared in a variety of ways using
commercially available starting materials, compounds known in the literature, or from readily
prepared interroediates, by emploving standard svnthetic methods and procedures either
known 1o those skilled in the art, or which will be apparent to the skilled artisan in light of the
teachings herein. Standard synthetic methods and procedures for the preparation of organic

maolecules and functional group transformations and mampulations can be obtained from the
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relevant scientific literature or from standard textbooks in the field. Although not limited to
any one or several sources, classic texts such as Smith, M. B, March, I, March's Advanced
Organic Chemistry: Reactions, Mechanisms, and Structure, 3" edition, John Wiley & Sons:
New York, 2001; and Greene, TW., Wuts, P.G. M., Prorective Groups in Organic Synthesis,
3% edition, John Wiley & Sons: New York, 1999, incorporated by reference herein, are nseful
and recognized reference textbooks of organic synthesis known to those in the art. The
following descriptions of synthetic methods are designed 1o illustrate, but not to limit, general
procedures for the preparation of compounds of the present application. The processes
generally provide the desired final compound at or near the end of the overall process,
although it may be desirable in certain instances to further convert the compound 1o a
pharmaceutically acceptable salt, ester or prodrug thereof. Suitable synthetic routes are
depicied in the schemes below.

Those skilled i the art will recognize if a stereocenter exists in the compounds
disclosed herein. Accordingly. the present application includes both possible stereoisomers
{uniess specified in the synthesis) and includes not only racemic compounds but the
mdividual enantiomers and/or diastercomers as well. When a compound 1s desired as a
single enantiorner 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 matenal may be affected by any suitable method
known in the art. See, for example, "Stereochenmistry of Organic Compounds" by E. L. Ehel,
S. H. Wilen, and L. N. Mander (Wiley-Interscience, 1994).

The compounds of the present application can be prepared in a mumber of ways well
known to those skilled in the art of organic synthesis. By way of example, compounds of the
present application 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. Preferred methods include but are not limited to those
methods described below.

Compounds of the present application can be synthesized by following the steps
outlined in General Scheme 1 which comprise different sequences of assembling
mtermediates 1a, 1b, 1e, 14, e, 1f g and 1h. Starting materials are either commercially

available or made by known procedures in the reported hiterature or as illustrated.
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General Scheme 1:
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wherein TL (Target Ligand}, Rz, Ru, Rys, Rie, W, pl. p2, p3, g, and v are as defined herein
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above.
The general way of preparing representative compounds of the present application
(i.e., Compounds of Formula (1) shown above)} using intermediates 1a, 1b, 1¢c, 14, e 1f and
1g is outlined in General Scheme 1. Reaction of 1a with 1b in the presence of a base, i.¢e.,
diisopropvlethvlamine (DIPEA), and in a solvent, ie., dimethyvlformanide (DMF), provides
10 itermediate 1c. Reaction of 14 with fluoride 1¢ provides intermediate 1e. Deprotection of
the fe in the presence of TFA 1n a solvent, i ¢, dichloromethane (DCM) or methanol
{(MeQH), provides 1f Coupling of 1f and Target Ligand ig under standard coupling
conditions using a coupling reagent, Ze., 1-ethvi-3-(3-dimethviaminopropyl) carbodiimide
(EDC) and hydroxybenzotriazole or bis(dimethylaminoymethyiene]-14-1.2 3-triazolof4,5-
15 bipyndinium 3-oxide hexafluoro-phosphate (HATU), in a solvent, 7.e., DCM or DMF,
provides bifumctional compound of Formuda (£).

General Scheme 2:
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20 wherein TL (Target Ligand), Rus, Rue, Ris, Ris, W, pL, p2, p3, g, and v are as defined herein

above,
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The general way of preparing representative compounds of the present application {i.e.,
Compound of Formula (¥) shown above) using intermediates 1a, 1b, ¢, 1d, 1e, 1f and this
outlined in General Scheme 1. Reaction of 1a with 1b in the presence of a base, i.e.,
diisopropylethylamine (DIPEA), and in a solvent, i.e., dimethylformamide (DMF), provides

5 intermediate f¢. Reaction of 14 with fluoride 1¢ provides intermediate 1e. Deprotection of
the e in the presence of TFA 1n a solvent, i e, dichloromethane (DCM) or methanol
{MeQH), provides 1f Coupling of 1f and Target Ligand 1h under standard coupling
conditions using a coupling reagent, i.e., EDC and hvdroxybenzotriazole or HATU, ma
solvent, i.e., DCM or DMF, provides bifunctional compound of Formula (1),

10 General Scheme 3
Compounds of the present application can be synthesized by following the sieps

outhined in General Scherse 3 which compnise different sequences of assembling
imtermediates 2a, 2b, 2¢, 2d, and 2e. Starting matenials are etther commercially available or

made by known procedures in the reported literature or as illustrated.
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wherein pl, p3 and TL are as defined herein above.
The general way of preparing representative compounds of the present application
20 (ie, Compounds of Formula (I) shown above) using intermediates 2a, 2b, 2¢, 24, and 2e 5
ouilined in General Scheme 3. Coupling of target higand 2a with 2b under standard coupling
conditions using a coupling reagent (Z.e., 1-ethvi-3-(3-dimethylaminopropyi) carboditmide
{(EDC) and hydroxybenzotriazole, or bis{dimethvlamimoymethviene]-1H-1,2,3-triazolof4,5-

Aipyridiium 3-oxide hexafluoro-phosphate (HATU) in a solvent, i.e., DCM or DMF,

W

provides mtermediate 2¢. Deprotection of the 2¢ in the presence of TFA in a solvent, i,

b2

dichloromethane (BCM) or methanol (MeOH), provides 2é. Coupling of 2d and degron 2e

under standard coupling conditions using a coupling reagent, i.e., EDC and
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hydroxybenzotriazole or HATU, in a solvent, 7.e., DCM or DMF, provides bifunctional
compound of Formula ().

General Scheme 4
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The general way of preparing representative compounds of the present application
{e.g.. Compounds of Formula {I¢) shown above} using intermediates Eci and {¢2 is outhined
m General Scheme 4. Coupling of el and 1e2 using a coupling reagent {e.g., EDC and
hydroxybenzotriazole or HATU} in a solvent (e.g., DCM or DMF) provides the conmpound of
Formula (Ic).

General Scheme 5
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The general way of preparing representative compounds of the present application
{(i.e., Compounds of Formula (Id) shown above) using intermediates Id1, 142, 143, and 1d4 is
outlined m General Scheme 5. Coupling of target ligand 1d1 with 1d2 under coupling
conditions using a coupling reagent {¢.g., EDC and hvdroxybenzoiriazole, or HATU} ina
solvent (e.g., DCM or DMF} provides intermediate 1d3. Coupling of 143 and ¥d4 under
Suzuki coupling conditions using a catalyze (e g, Tetrakis{triphenylphosphine)palladium(0})

in a solvent provides bifunctional compound of Formula (id).

Biological Assavs

Destabilization of TRIM24 in Cells treated with a TRIM24 inhibitor
The percent (%} of TRIM24 in cells treated with vehicle or compounds of the
application 1s determuned by treating cells with vehicle or compounds of the application, or

combinations thereof, at various concentrations. Cells are harvested and lvsed using buffer
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with protease inhibitors and benzonase. Total protein is quantified using a BCA assay.
TRIM24 and actin antibodies are used. Blots are imaged using secondary antibodies and
band intensities are quantified. TRIMZ24 signal is normalized to the actin loading control.
DMSO signal is set to 1, and all other treatment conditions are normalized to the DMSO
condition per immunoblotl {o determine the percent (Y%o) TRIM24,
Immunoblot Measurement of TRIM24

Primary antibodies used are TRIMZ4 as well as actin. Blois are imaged using
secondary antibodies. Band intensities are quantified using software. TRIM24 signal is
normalized to the actin loading control. DMSO signal was set to 1, and all other treatment
conditions are normalized to the DMSO condition per immunaoblot to determine the percent
(%) TRIM24,
TRIM24 Binding in Alpha Assay

The alpha TRIM24 binding assay 1s used to assess the binding of the corapounds of
the application. Compounds are added at various concentrations as well as a vehicle control.
Compounds that bind to TRIMZ24 compete away the interaction beiween the PHD-
bromodomain of TRIM24 bound to the donor bead, and the H3K23ac histone peptide bound

1o the acceptor bead, which causes a decrease in signal. IC50 values are calculated.

Maethods of the Application

In another aspect. the application provides a method of modulating a protein kinase,
comprising contacting the protein kinase with a bifunctional compound disclosed herein, or a
pharmaceutically acceptable salt, hydrate, solvale, prodrug, stereoisomer, or {automer thereod,
or with a pharmaceutical composition disclosed herein. Tn some embodiments, the protein
kinase is TRIM24,

In another aspect, the application provides a method of inhibiting a protein kinase,
comprising contacting the protein kinase with a bifunctional compound disclosed herein, or a
pharmaceutically acceptable salt, hvdrate, solvate, prodrug, stereoisomer, or tautomer thereof,
or with a pharmaceutical composition disclosed herein. In some embodiments, the protein
kinase is TRIM24.

In another aspect, the application provides a method of modulating a target protein,
comprising contacting the target protein with a bifunctional compound disclosed herein, or a
pharmaceutically acceptable sali, hvdrate, solvate, prodrug, sterenisomer, or tautomer thereof,
or with a pharmaceutical coraposition disclosed herein. In some embodiments, the target

proten 1s TRIM24.
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in another aspect, the application provides a method of inhibiting a target proiein,
comprising contacting the target protein with a bifunctional compound disclosed herein, or a
pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof,
or with a pharmaceutical composition disclosed herein. In some embodiments, the target
protein is TRIM24.

In still another aspect, the application provides a method of inhibiting tripartite motif-
containing 24 (TRIM24), the method comprising administering to a subject in need thereof an
effective amount of a bifunctional compound disclosed herein, or a pharmaceutically
acceptable salt, hvdrate, solvale, prodrug, sterecisomer, or tautomer thereof.

Tu still another aspect, the application provides a method of mhibiting TRIM24, the
method comprising administering o a subject in need thereot an effective amount of a
pharmaceuiical composition comprising a bifunctional compound disclosed herein, or a
pharmaceutically acceptable salt, hvdrate, solvate, prodrug, sterecisomer, or tautomer thereof
and a pharmaceutically acceptable carrier.

Another aspect of the application provides a method of treating a disease, the method
comprising administering to a subject in need thereof an effective amount of a bifunctional
compound disclosed heren, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
sterenisomer, of tavtomer thereof. In some embodiments, the disease is mediated by a
protein kinase. In further embodiments, the protein kinase is TRIM24.

Another aspect of the application provides a method of treating a disease, the method
comprising administering to a subject in nead thereof an effective amount of a
pharmaceutical composition comprising a bifunctional compound disclosed herein, or a
pharmaceutically acceptable salt, hydrate, solvale, prodrug, stereocisomer, or tautomer thereof
and a pharmaceutically acceptable carrier. In some ernbodirments, the disease is mediated by
a protein kinase. In further embodiments, the protein kinase is TRIM24.

Another aspect of the application provides a method of preventing a disease, the
method comprising admunistering to a subject in need thereof an effective amount of a
bifunctional compound disclosed herein, or a pharmaceutically acceptable salt, hvdrate,
solvate, prodrug, stereoisomer, or tautomer thereof. In some embodiments, the disease is
mediated by a protein kinase. In further embodiments, the protein kinase 1s TRIM24.

Another aspect of the application provides a method of preventing a disease, the
method comprising administering o a subject in need thereof an effective amount of a
pharmaceutical composition comprising a bifunctional compound disclosed herein, or a

pharmaceutically acceptable salt, hvdrate, solvate, prodrug, sterecisomer, or tautomer thereof
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and a pharmaceutically acceptable carrier. In some embodiments, the disease is mediated by
a protein kinase. In further embodiments, the protein kinase 1s TRIM24.

In some embodiments, the disease 1s mediated by TRIM24 (e.g., TRIM24 plays a role
in the imitiation or development of the disease).

In certain embodiments, the disease or disorder is cancer or a proliferation disease.

In further embodiments, the disease or disorder 1s lung cancer, colon cancer, breast
cancer, prosiate cancer, colorectal cancer, liver cancer, pancreas cancer, brain cancer, kidney
cancer, ovarian cancer, stomach cancer, skin cancer, bone cancer, gastric cancer, breast
cancer, pancreatic cancer, glhioma, glioblastoma, hepatocellular carcinoma, papillary renal
carcinoma, head and neck squamous cell carcinoma, leukemias, lyvmphomas, myelomas, or
solid tumors.

Another aspect of the application provides a method of treating a protein kinase
mediated disorder, the method comprising administering to a subject in need thereof an
effective amount of a bifunctional compound disclosed herein, or a pharmaceutically
acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof. In some
embodiments, the bifunclional compound is an inhibitor of TRIM24. In other embodiments,
the subject 1s admirustered an additional therapeutic agent. In other embodiments, the
bifunctional compound and the additional therapeutic agent are administered simultaneously
or sequentially.

Another aspect of the application provides a method of treating a protein kinase
mediated disorder, the method comprising administering to a subject in need thereof an
effective amount of a pharmaceutical composition comprising a bifunctional compound
disclosed herein, or a pharmaceutically acceptable salt, hyvdrate, solvate, prodrug,
sterecisomer, or tautomer thereot and a pharmaceutically acceptable carrier. In some
embodiments, the bifunctional compound is an inhibitor of TRIM24. In other embodiments,
the subject is adminisiered an additional therapeutic agent. In other emabodiments, the
pharmaceutical composition comprising a bifunctional coropound and the additional
therapeutic agent are administered simulianeously or sequentially.

Another aspect of the application provides a method of preventing a protein kinase
mediated disorder, the method comprising administering to a subject in need thereof an
effective amount of a bifunctional compound disclosed herein, or a pharmaceutically
acceptable sali, hvdraie, soivate, prodrug, sterecisomer, or tautomer thereof In some
embodiments, the bifunctional compound is an inhibitor of TRIM24. In other embodiments

B

the subject 1s adnunisiered an additional therapeutic agent. In other emnbodiments, the
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bifunctional compound and the additional therapeutic agent are administered simultaneously
or sequentially.

Another aspect of the application provides a method of preventing a protein kinase
mediated disorder, the method comprising administering to a subject in need thereof an
effective amount of a pharmaceutical composition comprising a bifunctional compound
disclosed herein, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
stereoisomer, or tauwtomer thereof and a pharmaceutically acceptable carrier. In some
embodiments, the bifunctional compound is an inhibitor of TRIM24. In other embodiments,
the subject 1s administered an additional therapeutic agent. In other embodiments, the
pharmaceutical composition comprising a bitunctional compound and the additional
therapeutic agent are administered simultanecusly or sequentially.

Another aspect of the application provides a method of treating a target protein
mediated disorder, the method comprising administering to a subject in need thereof an
effective amount of a bifunctional compound disclosed herein, or a pharmaceutically
acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof. In some
embodiments, the bifunclional compound is an inhibitor of TRIM24. In other embodiments,
the subject 1s admirustered an additional therapeutic agent. In other embodiments, the
bifunctional compound and the additional therapeutic agent are administered simultaneously
or sequentially.

Another aspect of the application provides a method of treating a target protein
mediated disorder, the method comprising administering to a subject in need thereof an
effective amount of a pharmaceutical composition comprising a bifunctional compound
disclosed herein, or a pharmaceutically acceptable sall, hyvdrate, solvate, prodrug,
sterecisomer, or tautomer thereot and a pharmaceutically acceptable carrier. In some
embodiments, the bifunctional compound is an inhibitor of TRIM24. In other embodiments,
the subject is adminisiered an additional therapeutic agent. In other emabodiments, the
pharmaceutical composition comprising a bifunctional coropound and the additional
therapeutic agent are administered simulianeously or sequentially.

Another aspect of the application provides a method of preventing a target protein
mediated disorder, the method comprising administering to a subject in need thereof an
effective amount of a bifunctional compound disclosed herein, or a pharmaceutically
acceptable sali, hvdraie, soivate, prodrug, sterecisomer, or tautomer thereof In some
embodiments, the bifunctional compound is an inhibitor of TRIM24. In other embodiments,

the subject 1s adnunisiered an additional therapeutic agent. In other emnbodiments, the
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bifunctional compound and the additional therapeutic agent are administered simultaneously
or sequentially.

Another aspect of the application provides a method of preventing a target protein
mediated disorder, the method comprising administering to a subject in need thereof an
effective amount of a pharmaceutical composition comprising a bifunctional compound
disclosed herein, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
stereoisomer, or tawomer thereof and a pharmaceutically acceptable carrier. In some
embodiments, the bifunctional compound is an inhibitor of TRIMZ24. In other embodiments,
the subject 1s administered an additional therapeutic agent. In other embodiments, the
pharmaceutical composition comprising a bitunctional compound and the additional
therapeutic agent are administered simultanecusly or sequentially.

In other embodiments, the disease or disorder is cancer. In further embodiments, the
cancer 1s lung cancer, colon cancer, breast cancer, colorectal cancer, prostate cancer, liver
cancer, pancreas cancer, brain cancer, kidney cancer, ovarian cancer, stomach cancer, skin
cancer, bone cancer, gasinc cancer, breast cancer, pancreatic cancer, glioma, glioblastoma,
hepatocellular carcinoma, papillary renal carcinoma, head and neck squamous cell
carcinoma, leukenuas, lymphomas, myelomas, or solid tumaors.

Another aspect of the present application relates 1o a method of treating a proliferaiive
disease. The method comprises administenng to a subject in need thereof an effective
amount of a bifunctional compound of the application, or a pharmaceutically acceptable salt,
hvdrate, solvate, prodrug, sterecisomer, or tautomer thereof.

Another aspect of the present application relates to a method of treating a proliferative
disease. The method comprises administering (o a subject in need thereof an effective
amount of a pharmaceutical composition comprising a bifunctional cornpound disclosed
herein, or a pharmaceutically acceptable salf, hvdrate, solvate, prodrug, stereocisomer, or
tautomer thereof and a pharmaceutically acceplable carrier.

Another aspect of the present application relates to a method of preventing a
proliferative disease. The method comprises administering to a subject in need thereof an
effective amount of a bifunctional compound of the application, or a pharmaceutically
acceptable salt, hvdrate, solvale, prodrug, sterecisomer, or tautomer thereof.

Another aspect of the present application relates to a method of preventing a
proliferative disease. The method comprises administering to a subject in need thereof an

effective amount of a pharmaceutical composition comprising a bifunetional compound
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disclosed herein, or a pharmaceutically acceptable sall, hvdrate, solvate, prodrug,
stereoisomer, or tatomer thereof and a pharmaceutically acceptable carrier.

I another aspect, the application provides a method of treating cancer, wherein the
cancer cell comprises activated TRIM24, comprising administering to a subject in need
thereof an effective amount of a bifunciional compound disclosed herein, or a
pharmaceutically acceptable salt, hvdrate, solvate, prodrug, stereotsomer, or tautomer thereof.

In another aspect, the application provides a method of treating cancer, wherein the
cancer cell compnses activated TRIM24, comprising administering {0 a subject in need
thereof an effective amount of a pharmaceutical composition comprising a bifunctional
compound disclosed heren, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
sterepisomer, or tautomer thereof and a pharmaceutically acceptable carrier.

In another aspect, the application provides a method of preventing cancer, wherein the
cancer cell coraprises activated TRIM24, comprising adnunistering to a subject in neec
thereof an effective amount of a bifunctional compound disclosed hergin, ora
pharmaceutically acceptable salt, hydrate, solvaie, prodrug, sterecisomer, or tautomer thereof.

In another aspect, the application provides a method of preventing cancer, wherein the
cancer cell comprises activated TRIM24, comprising administering o a subject in need
thereof an effective amount of a pharmaceutical composition comprising a bifunctional
compound disclosed herein, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
stereoisomer, ot tawtomer thereof and a pharmaceutically acceptable carmer.

In certain embodiments, the TRIM24 activation is selected from mutation of TRIM24,
amplification of TRIM24, expression of TRIM24, and ligand mediated activation of
TRIMZ24,

Another aspect of the application provides a method of treating cancer in a subject,
wherein the subject is identified as being in need of TRIMZ24 inhibition for the {reatment of
cancer, comprising administering to the subject an effective amount of a bifunctional
compound disclosed herein, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
stereoisonier, or tautomer thereof.

Another aspect of the application provides a method of treating cancer in a subject,
wherein the subject is identified as being in need of TRIM24 inhibition for the treatment of
cancer, corprising adrumistering to the subject an effective amount of a pharmaceutical
compostion comprising a bifunctional compound disclosed herein, or a pharmaceutically
acceptable sall, hydrate, solvate, prodrug, sterecisomer, or tautomer thereof and a

pharmaceutically acceptable carmer.
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Another aspect of the application provides a method of preventing cancer in a subject,
wherein the subject is identified as being in need of TRIM24 inhibition for the treatment of
cancer, corprising adrmimistering to the subject an effective amount of a bifunctional
compound disclosed herein, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
sterepisomer, or tautomer thereof,

Another aspect of the application provides a method of preventing cancer in a subject,
wherein the subject is identified as being in need of TRIM24 inhibition for the treatment of
cancer, comprising administering 1o the subject an effective amount of a pharmaceutical
composition comprising a bifunctional compound disclosed herein, or a pharmaceutically
acceptable salt, hvdrate, solvate, prodrug, sterecisomer, or tautomer thereofand a
pharmaceutically acceptable carrier,

In certain embodiments, the application provides a method of treating any of the
disorders described herein, wherein the subject 15 a human. In certain emabodiments, the
application provides a method of preventing any of the disorders described herein, wherein
the subject is a human,

In another aspect, the application provides a bifunctional compound disclosed herein,
or a pharmaceutically acceptable salt, hyvdrate, solvate, prodrug, sterecisomer, or tautomer
thereof, for use in the manufacture of a medicament for treating a disease in which TRIM24
plays a role.

In still another aspect, the application provides a bifunctional compound disclosed
heremn, or a pharmaceutically acceptable salt, hvdrate, solvate, prodrug, stereoisomer, or
tautomer thereof, for use in treating a disease in which TRIM24 playvs a role.

In another aspect, the application provides a pharmaceutical composition comprising
a bifunctional compound disclosed herein, or a pharmaceutically acceptable salt, hydrate,
solvate, prodrug, sterecisomer, or tautomer thereof and a pharmaceutically acceptable carrier,
for use i the manufacture of a medicament for treating a disease in which TRIM24 plays a
role.

In still another aspect, the application provides a pharmaceutical compaosition
comprising a bifunctional compound disclosed herein, or a pharmaceutically acceptable salt,
hydrate, solvate, prodrug, sterecisomer, or tautomer thereof and a pharmaceutically
acceptable carrier, for use in treating a disease in which TRIM24 plays a role.

In another aspect, the application provides a bifunctional compound disclosed herein,

or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, siergoisomer, or tautomer
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thereof, for use in the manufacture of a medicament for preventing a disease in which
TRIM24 plays a role.

Tu still another aspect, the application provides a bifunctional compound disclosed
herein, or a pharmaceutically acceptable salf, hvdrate, solvate, prodrug, stereocisomer, or
tautomer thereof, for use in preventing a disease i which TRIMZ24 plays a role.

In another aspect, the application provides a pharmaceutical composition comprising
a bifunctional compound disclosed herein, or a pharmaceutically acceptable salt, hvdrate,
solvate, prodrug, sterecisomer, or tautomer thereof and a pharmaceutically acceptable carrier,
for use in the manufacture of a medicament for preveniing a disease in which TRIM24 plays
arole.

In still another aspect, the application provides a pharmaceutical composition
comprising a bifunctional compound disclosed hevein, or a pharmaceutically acceptable salt,
hvdrate, solvate, prodrug, stereoisomer, or tautomer thereof and a pharmaceutically
acceptable carrier, for use in preventing a disease in which TRIM24 plays a role.

As inhibttors of TRIM24 protein, the bifunctional compounds and compositions of
this application are particularly useful for treating or lessening the severity of a disease,
condition, or disorder where a target protein is implicated in the disease, condition, or
disorder. In one aspect, the present application provides a method for treating or fessening
the severity of a disease, condition, or disorder where a target protein is implicated in the
disease state. In another aspect, the present application provides a method for treating or
lessening the severity of a disease, condition, or disorder mediated by a target protein where
inthibition of enyymatic activity is implicated in the treatment of the disease. In another
aspect, this application provides a method for trealing or lessening the seventy of a disease,
condition, or disorder with bifunctional compounds that inhibit enzyratic activity by binding
1o the target protein. Another aspect provides a method for treating or lessening the severity
of a disease, condition, or disorder mediated by {arget protein by inhibiting enzymatic activily
of the target protein with a target protein inhibitor.

One aspect of this application provides bifunctional compounds that are useful for the
treatment of diseases, disorders, and conditions characterized by excessive or abnormal cell
profiferation. Such diseases include, but are not limated to, a proliferative or
hyperproliferative disease, and a neurodegenerative disease. Examples of proliferative and
hyperproliferative diseases include, without limitation, cancer. The term "cancer” includes,
but is not himited to, the following cancers: breast; ovary, cervix; prostate; colorectal; testis,

genitourinary tract; esophagus; larynx, ghioblastoma: neuroblastoma; storoach; skin,
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keratoacanthoma; lung, epidermoid carcinoma, large cell carcinoma, small cell carcinoma,
hing adenocarcinoma; bone; colon; colorectal; adenoma, pancreas, adenocarcinoma; thyroid,
follicular carcinoma, undifferentiated carcinorna, papillary carcinoma; sermnora; melanoma,
sarcoma, bladder carcinoma; liver carcinoma and biliary passages; kidney carcinoma;
myeloid disorders; lvmphoid disorders, Hodgkin's, hairy cells; buccal cavily and pharvnx
{oral), lip, tongue, mouth, pharynx; small intestine; colonrectum, large intestine, rectum,
brain and central nervous system; chronic myeloid leukemia (UML), and leukenua. The term
“cancer” includes, but is not limited to, the following cancers: myeloma, fymphoma, or a
cancer selected from gastric, renal, or and the following cancers: head and neck,
oropharangeal, non-small cell lung cancer (NSCLC), endometrial, hepatocarcinoma, Non-
Hodgkins lymphoma, and pulmonary.

The term "cancer” vefers to any cancer caused by the proliferation of malignant
neoplastic cells, such as tumors, neoplasms, carcinomas, sarcomas, leukemias, lymphomas
and the like. For example, cancers include, but are not imited to, mesothelioma, leukenuas
and lvmphomas such as cutaneous T-cell lvmphomas (CTCL}, noncutaneous peripheral T-
cell lymphomas, Iymaphomas associated with hurmnan T-cell lymphotrophic virus (HTLV) such
as adult T-cell levkerma/lymphoma (ATLL), B-cell lymphoma, acute nonlymphocytic
feukemias, chronic lymphocytic leukemia, chronic myelogenous leukemia, acute
myelogenous leukemia, lymphomas, and mukiiple mveloma, non-Hodgkin lymphoma, acute
lymphatic leukenua (ALL), chronic lvmphatic leukemia (CLL), Hodgkin's lyrophoma,
Burkiit lvmphoma, adult T-cell leukemia lvmphoma, acute-myeloid leukemia {AML),
chronic myeloid leukemia (CML), or hepatocellular carcinoma. Further examples include
myelodisplastic svndrome, childhood solid tumors such as brain tumors, neuroblastoma,
retinoblastoma, Wilms' tumor, bone tumors, and sofi-iissue sarcomas, conunon solid tumors
of adults such as head and neck cancers {e.g., oral, laryngeal, nasopharyngeal and
esophageal), genitourinary cancers (e.2., prostate, bladder, renal, uterine, ovarian, testicular),
tung cancer {e.g., small-cell and non-small cell), breast cancer, pancreatic cancer, melanoma
and other skin cancers, stomach cancer, brain tumors, tumors related to Gorlin's syndrome
{e.g.. medulloblasioma, meningioma, e/c.}, and liver cancer. Additional exemplary forms of
cancer which may be treated by the subject bifunctional compounds include, but are not
Iinuted to, cancer of skelefal or smooth muscle, siomach cancer, cancer of the small infestine,
rectum carcinoma, cancer of the salivary gland, endometrial cancer, adrenal cancer, anal

cancer, rectal cancer, parathyroid cancer, and pitutlary cancer.
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Additional cancers that the bifunctional compounds described herein may be useful in
preventing, treating and studving are, for example, colon carcinoma, familiary adenomatous
polvposts carcinoma and hereditary non-polyposis colorectal cancer, or melanoma. Further,
cancers include, but are not limited to, labial carcinoma, larynx carcinoma, hypopharynx
carcinoma, tongue carcinoma, salivary gland carcinoma, gastric carcinoma, adenocarcinoma,
thyroid cancer (medullary and papillary thyroid carcinoma), renal carcinoma, kidney
parenchyma carcinoma, Cervix carcinoma, uterine corpus carcinoma, endometrium
carcinoma, chorion carcinoma, {estis carcinoma, urinary carcinoma, melanoma, brain tumors
such as ghioblastoma, astrocytoma, memingioma, medulloblastoma and peripheral
neuroectodermal tumors, gall bladder carcinoma, bronchial carcinoma, multiple myeloma,
basalioma, teratoma, retinoblastoma, choroidea melanoma, seminoma, rhabdomyvosarcoma,
crantopharyngeoma, osteosarcoma, chondrosarcoma, myosarcoma, liposarcoma,
fibrosarcoma, Ewing sarcoma, and plasmocytoma. In one aspect of the application, the
present application provides for the use of one or more bifunctional compounds of the
application in the manufacture of a medicament for the treatment of cancer, including without
himmitation the various types of cancer disclosed herein,

In some embodiments, the bifunctional compounds of this application are useful for
treating cancer, such as colorectal, thyroid, breast, and lung cancer; and mveloproliferative
disorders, such as polycyvthemia vera, thrombocythemia, myeloid metaplasia with
myelofibrosis, chronic rmayelogenous leukemia, chronic myelomonocytic leukemma,
hypereosinophilic syndrome, juvenile myelomonocytic leukemia, and svstemic mast cell
disease. In some embodiments, the bifunctional compounds of this application are useful for
treating hematopotetic disorders, in particular, acute-myelogenous leukerma (AML), chromic-
myvelogenous leukemia (CML), acute-promyelocytic leukemia, and acute lymphocyiic
feukerma (ALL}).

This application further embraces the treatment or prevention of cell proliferative
disorders such as hyperplasias, dysplasias and pre-cancerous lesions. Dysplasia is the earliest
form of pre-cancerous lesion recognizable in a biopsy by a pathologist. The subject
bifunctional compounds may be administered for the purpose of preventing said hyperplasias,
dysplasias or pre~-cancerous lesions {rom continuing to expand or from becoming cancerous.
Examples of pre-cancerous lesions may occur in skin, esophageal tissue, breast and cervical
intra-epithelial tissue.

Another aspect of this application provides a method for the treatment or lessening the

severity of a disease selected from a proliferative or hvperproliterative disease, comprising
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admimistering an effective amount of a bifunctional compound, or a pharmaceutically
acceptable composition comprising a bifunctional compound, to a subject in need thereof.

As mhibitors of TRIM24 protein, the corapounds and compositions of this application
are also useful in biological samples. One aspect of the application relates to inhibiting the
target profein activity in a biological sample, which method comprises contacting said
biological sample with a bifunctional compound of the application or a composition
comprising said bifunctional compound. The term "biological sample”, as used herein,
means an i viiro or an ex vivo sample, including, without limitation, cell cultures or extracts
thereof, biopsied material obtained from a mammal or extracts thereof] and blood, saliva,
urine, feces, semen, tears, or other body fluds or extracts thereof. In hibition of target
profein activity in a biclogical sample is useful for a variety of purposes that are known to
one of skill in the art. Examples of such purposes include, but are not limited to, blood
transfusion, organ- transplantation, and biclogical specimen storage.

Another aspect of this application relates to the study of TRIM24 protein in biological
and pathological phenomena; the study of intracellular signal transduction pathways mediated
by such target proiein or protein kinases; and the comparative evaluation of new target
protein or protein kinase inhibitors. Examples of such uses include, but are not linmited to.
biological assays such as enzyme assays and cell-based assays.

The activity of the compounds and compositions of the present application as
TRIM24 mnhibitors may be assayed in vifro, in vivo, or in a cell line. fn vitro assavs include
assays that deternune inhibition of either the target protein activity or ATPase activity of the
activated target protein. Alternate in vifro assays quantitate the ability of the inhibitor to bind
1o the target protein and may be measured etther by radio labelling the mhibitor prior {o
binding, 1solating the inbubitor/protein kinase or inhibitor/target protein complex and
determining the amount of radio label bound, or by running a competition experiment where
new inhibitors are incubated with the larget protein or protein kinase bound to known
radioligands. Detailed conditions for assaying a compound utilized in this application as an
inhibitor of various target proteins or protein kinases are set forth in the Examples below.

in accordance with the foregoing, the present application further provides a method

-2
for preventling or treating any of the diseases or disorders described above in a subject in need
of such treatment, which method comprises admimstering 1o said subject a therapeutically
effective amount of a bifunctional compound of the application, or a pharmaceutically

acceptable sali, hydrale, solvate, prodrug, sterecisomer, or tautomer thereof. For any of the
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above uses, the required dosage will vary depending on the mode of administration, the

particular condition to be treated and the effect destired.

Pharmaceutical Compositions

In another aspect, the application provides a pharmaceutical composition comprising
a therapeutically effective amount of a bifimctional compound of the present application or
an enantiomer, diastereomer, sterecisomer, or pharmaceutically acceptable salt thereof, and a
pharmaceutically accepiable carrier,

Bifunctional compounds of the application can be administered as pharmaceutical
composiiions by anv conventional route, in particular enterally, e.g., orally, e.¢ , in the form
of tablets or capsules, or parenterally, e.g., in the form of injectable solutions or suspensions,
or topically, e.g., in the form of lotions, gels, ointments or creams, or in a nasal or sUpposULory
form. Pharmaceutical compositions comprising a compound of the present application in free
form or in a pharmaceutically acceptable salt form in association with at least one
pharmaceutically acceptable carrier or diluent can be manufactured 1n a conventional manner
by muxing, granulating or coating methods. For example, oral compositions can be tablets or
gelatin capsules comprising the active ingredient together with a} diluents, e.g., lactose,
dextrose, sucrose, mannitol, sorbitol, cellulose and/or glycine; by lubnicants, e.g., silica,
talcum, stearic acid, its magnesium or calcium salt and/or polvethyleneglycol; for tablets also
¢} binders, e.g., magnesium aluminwm silicate, starch paste, gelatin, tragacanth,
methvicellnlose, sodium carboxymethvicellulose and or polyvinylpyirolidone; if desired d)
disintegrants, e.g., starches, agar, alginic acid or its sodium salt, or effervescent mixtures;
and/or e) absorbents, colorants, flavors and sweeteners. Injectable compositions can be
aqueous isotonic solutions or suspensions, and suppositories can be prepared from fatty
emulsions or suspensions. The compostiions may be sterilized and/or contain adjuvants, such
as preserving, stabilizing, wetting or enwlsifying agenis, solution promoters, salts for
regulating the osmotic pressure and/or buffers. In addition, they may also contain other
therapeutically valuable substances. Suttable formmulations for transdermal applications
mclude an effective amount of a compound of the present application with a carner. A
carrier can include absorbable pharmacologically acceptable solvents to assist passage
through the skin of the host. For example, transdermal devices are in the form of a bandage
comprising a backing member, a reservoir containing the compound oplionally with carriers,
optionally a rate controlling barrier to deliver the compound to the skin of the host at a

controlled and predetermined rate over a prolonged period of ime, and means to secure the
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device to the skin. Matrix fransdermal formulations may also be used. Suitable formulations
for topical application, e.g., to the skin and eyes, are preferably aqueous solutions, ointments,
creams or gels well-known 1o the art. Such may contain solubilizers, stabilizers, tonicity
enhancing agents, buffers and preservatives.

The pharmaceutical compositions of the present application comprise a
therapeutically effective amount of a compound of the present application formulated
together with one or more pharmaceutically acceptable carriers. As used herein, the term
“pharmaceutically acceptable carnier” means a non-toxie, inert solid, semi-solid or hiquid
filler, diluent, encapsulating material or formulation auxiliary of any type. Some examples of
materials which can serve as pharmaceutically acceptable carriers include, but are not himted
1o, ion exchangers, alumina, aluminum stearate, lecithin, serum proteins, such as human
serum albumin, buffer substances such as phosphaies, glycine, sorbic acid, or potassium
sorbate, partial glveenide muxtures of saturated vegetable fatty acids, water, salis or
electrolyies, such as protanine sulfate, disodium hydrogen phosphate, potassium hydrogen
phosphate, sodium chloride, zinc salts, colloidal silica, magnesium trisilicate, polvvinyl
pyrrolidone, polyacrylates, waxes, polyethylenepolyoxy propylene-block polymers, wool fat,
sugars such as lactose, glucose and sucrose; starches such as com starch and potato starch;
celluiose and its derivatives such as sodium carboxyvmethyl cellulose, ethyl cellulose and
celluiose acetate; powdered tragacanth; malt; gelatin; talc; excipients such as cocoa butter and
suppository waxes, oils such as peanut oil, cottonseed oil; safflower oil; sesame oil; olive oil;
corn oil and sovbean oil; glvcols such a propvlene glvcol or polyvethylene glyeol; esters such
as ethvl oleate and ethyl laurate, agar; buffering agents such as magnesium hydroxide and
aluminum hydroxide; alginic acid; pyrogen-free waler, 1sotonie saline; Ringer's solution;
ethyl alcohol, and phosphate buffer solutions, as well as other non-toxic compatible
{ubricants such as sodium lauryl sulfate and magnesium stearate, as well as coloring agents,
releasing agenis, coating agents, sweetenung, favoring and perfuming agents, preservatives
and anfioxidanis can also be present in the composition, according to the judgment of the
formulator.

The pharmaceutical compositions of this application can be administered to humans
and other animals orally, rectally, parenterally, intracisternally, mtravaginally,
mtraperitoneally, topically {(as by powders, ointments, or drops), buccally, or as an oral or
nasal spray.

Liquid dosage forms {or oral adminisiration mclude pharmaceutically acceptable

emulsions, microemulsions, solutions, suspensions, syrups and elivars. In addition to the

100



10

[
W

20

[\
(9

30

WO 2017/223415 PCT/US2017/038957

active compounds, the Hiquid dosage forms may contain inert diluents commonly used in the
art such as, for example, water or other solvents, solubilizing agents and emudsifiers such as
ethyl alcohol, 1sopropyl aleohol, ethyl carbonate, ethyl acetate, benzy] alcohol, benzyl
benzoate, propylene glveol, 1.3-butylene glycol, dimethyiformamide, oils {in particular,
cottonseed, groundnul, com, germ, olive, castor, and sesame oils), glycerol,

tetrahy drofurfuryl alcohol, polyethviene glycols and fatty acid esters of sorbitan, and
mixtures thereof. Besides inert diluents, the oral compositions can also include adjuvanis
such as wetting agents, emulsifying and suspending agenis, sweetening, flavoring, and
perfuming agents.

Injectable preparations, for example, sterile injectable aqueous, or oleaginous
suspensions may be formulated according to the known art using suitable dispersing or
welling agents and suspending agents. The sterile injeciable preparation may also be a sterile
injectable solution, suspension or emulsion in a nontoxic parenterally acceptable diluent or
solvent, for example, as a solution in 1 3-butanedicl. Among the acceptable vehicles and
solvents that may be employed are water, Ringer's sohition, U.S.P. and isotonic sodium
chloride solution. In addition, sterile, fixed oils are conventionally employed as a solvent or
suspending medium. For this purpose any bland fixed oil can be employed including
svrthetic mono- or diglveerides. In addition, fatly acids such as oleic acid are used in the
preparation of injectables.

In order to prolong the effect of a drug, 1t is often desirable to slow the absorption of
the drug trom subcitaneous or intramuscular injection. This mayv be accomplished by the use
of a liquud suspension of crystalline or amorphous material with poor water solubility. The
rate of absorption of the drug then depends upon its rale of dissolution which, i tum, may
depend upon crystal size and crystalline form. Altematively, delayed absorption of a
parenterally administered drug form is accomplished by dissolving or suspending the drug in
an oil vehicle.

Composttions for rectal or vaginal adrinistration are preferably suppositories which
can be prepared by mixing the compounds of this application with suitable non-irritating
excipients or carriers such as cocoa butter, polvethvlene glveol or a suppository wax which
are solid at ambient terperature but iquid at body temperature and therefore melt in the
recturn or vaginal cavity and release the active compound.

Solid compositions of a stimilar type may also be emploved as fillers in soft and hard
filled gelatin capsules using such excipients as laciose or mulk sugar as well as high

maolecular weight polvethylene glycols and the like.
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The active compounds can also be in micro-encapsulated form with one or more
excipients as noted above. The solid dosage forms of tablets, dragees, capsules, pills, and
granules can be prepared with coatings and shells such as enteric coatings, release controlling
coatings and other coatings well known in the pharmaceutical formulating art. In such solid
dosage forms the active compound may be admixed with at least one inert diluent such as
sucrose, lactose or starch. Such dosage forms may also comprise, as 15 normal practice,
additional substances other than inert diluents, e z., tableting lubricants and other tableting
aids such a magnesium stearate and microcrystalline celiulose. In the case of capsules,
tablets and pills, the dosage forms may also comprise buffering agents.

Dosage forms for topical or transdermal adrministration of a cornpound of this
application include oiniments, pastes, creams, lotions, gels, powders, solutions, sprays,
inhalants or patches. The active component 15 admixed under sterile conditions with a
pharmaceutically acceptable carrier and any needed preservatives or buffers as may be
required. Ophthalmic formmulation, ear drops, eve ointments, powders and solutions are also
contemplated as being within the scope of this application.

The omtments, pastes, creams and gels may contain, in addition 10 an active
compound of this application, excipients such as animal and vegetable fats, oils, wases,
parafting, starch, tragacanth, cellulose derivatives, polyethyviene glycols, silicones, bentonites,
silicic acid, talc and zinc oxide, or mixtures thereof.

Powders and sprays can contain, in addition to the compounds of this application,
excipients such as lactose, talc, silicic acid, aluminum hydroxide, calcium silicates and
polvamide powder, or mixtures of these substances. Sprays can additionally contain
customary propellants such as chloroflucrchydrocarbons.

Transdermal patches have the added advantage of providing conirolled delivery of a
compound to the body. Such dosage forms can be made by dissolving or dispensing the
compound 1o the proper medium. Absorption enhancers can also be used to increase the flux
of the compound across the skin. The rate can be controlled by etther providing a rate
controlling membrane or by dispersing the compound in a polymer matrix or gel.

Compounds and compositions of the application can be administered in
therapeutically effective amounts in a combinational therapy with one or more therapeutic
agents (pharmaceutical combinations) or modalities, e.g., an anti-proliferative, anti-cancer,
immunomodulatory or anti-inflammatory agent. Where the compounds of the application are
administered in comjunction with other therapies, dosages of the co-administered compounds

will of course vary depending on the type of co-drug emploved, on the specific drug
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emploved, on the condition being treated and so forth. Compounds and compositions of the
application can be administered in therapeutically effective amounts in a combinational
therapy with one or more therapeutic agents {pharmaceutical comnbinations) or modalities,
e.g., anti-proliferative, anti-cancer, immunomodulatory or anti-inflammatory agent, and/or
non-drug therapies, efc. For example, svnergistic effects can occur with anti-proliferative,
anti~cancer, mununomodulatory or anti-inflammatory substances. Where the compounds of
the application are administered in conjunction with other therapies, dosages of the co-
administered compounds will of course vary depending on the tvpe of co-drug emploved, on
the specific drug emploved, on the condition being treated and so forth.

Combination therapy includes the adnmunisiration of the subject compounds in further
combination with one or more other biologically active ingredients {such as, but not limited
to, a second TRIM24 inhibitor, a second and different TRIM24 inhibitor, a second anti-
cancer agent, efc. ) and non-drug therapies (such as, but not lirnited to, surgery or radiation
treatment). For instance, the compounds of the application can be used in combination with
other pharmaceutically active compounds, preferably compounds that are able to enhance the
effect of the compounds of the application. The compounds of the application can be
admimstered simultaneously (as a single preparation or separate preparation) or sequentially
to the other drug therapy or treatment modality. In general, a combination therapy envisions
administration of two or more drugs during a single cycle or course of therapy.

In another aspect of the application, the compounds may be adnunistered in
combination with one or more separate pharmaceutical agents. 2. g., a chemotherapeutic

agent, an imnmnotherapeutic agent, or an adjunctive therapeutic agent,

EXAMPLES

Anaivtical Methods, Maierials, and Instrumentation

Reactions were monttored with Waters Acquaty UPLC/MS system (Waters PDA el
Detector, QDa Detector, Sample manager — FL, Bimary Solvent Manager) using Acquity
UPLC® BEH C18 column (2.1 x 50 mm, 1.7 um particle size): solvent gradient = 90% A at
O min, 1% A at 1.8 min; solvent A = 0.1% formic acid 1n water; solvent B = 0.1% formic acid
in acetomtrile; flow rate : 0.6 ml./nun.

Reaction products were purified by flash column chromatography using
CombiFlash®Rf with Teledyne Isco RediSep®Rf High Performance Gold or Silicycle
SiliaSep™ High Performance columms (4 g, 12 g, 24 g, 40 g, or 80 g), Waters HPLC system

using SunFire’™ Prep C18 coluwon (19 x 100 mom, 5 um particle size): solvent gradient = 80%
£ ! ump g
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Aat Omin, 5% A at 25 min; solvent A = 0.035% TFA in Water; solvent B =0.035% TFA in
MeOH; flow rate | 25 mL/min {(Method A}, and Waters Acquity UPLC/MS system (Waters
PDA ex Detector, QDa Detector, Sample manager — FL, Binary Solvent Manager) using
Acquity UPLC® BEH C18 column (2.1 x 50 mm, 1.7 um particle size) solvent gradient =
R% A at O nun, 5% A at 2 nun; solvent A = 0.1% fornuce acid in water; solvent B =0.1%
formic acid in acetonitrile; flow rate | 0.6 mL/min {method B).

The purity of all compounds was over 95% and was analvzed with Waters LC/MS
svstem. 'H NMR was obtained using a 300, 400 or 500 MHz Bruker Avance I, Chemical
shifts are reported relative to dimethyl sulfoxide (5 = 2.50) for 'H NMR. Data are reported as
{hr = broad, s = singlet, 4 = doublet, f = triplet, ¢ = quartet, m = multiplet).

Abbreviations used 1 the following examples and elsewhere herein are:

atm atmosphere

br broad

DCM dichloromethane

DIEA N N-diisopropylethylamine

DMA N N-dimethylacetanude

DMF N N-dimethyiformamide

DMSO dimethyl sulfoxide

EDCE -ethyl-3-(3-dimethylaminopropyl) carbodiimide

ESI electrospray ionization

EiQAc ethyl acetale

HCI hydrochloric acid

h hour{s)

HATU his{dimethylaminomethyleng}-14-1,2 3-triazolol4.5-Fjpyridinium 3-
oxide hexafluoro-phosphate

HPLC high-performance liguid chromatography

LCMS liguid chromatography—mass spectrometry

m multipiet

MeOH methanol

MHz megahertz

min minutes

MS mass spectrometiry

NMR nuclear magnetic resonance

ppm parts per mullion

THF tetrahydrofuran

TLC thin layer chromatography
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Example 1: 2-{(4-({6-({3,4-dimethoxyphenylsuifonamido)-1,3-dimethyl-2-0x0-2,3-
dibydro-1H-benzold|imidazol-5-yloxy)phenoxy}-WN-{4-2-((2~-(2.6-dioxopiperidin-3-

yvi}-1,3-dioxcisoindolin-4-yijoxyjacetamidoibutylacetamide (I-A1)

H
TFA H,N e AN o OM
o~ OMe (L J\ o o (/ \>—uva
H @ e/
g N AN
NN A A oye ol T Y &0
O [ O - i
=<N—" /y\od O _ﬂ/\l # f{j
i 1
PN r/\/.]
@ b )
‘\J OH ¥ o "
0\/ e f)\,//h\u./\\/’\/f\jz‘/’*mc} o
w

To a solation of N-(4-amunobuty1}-2-((2~(2,6-dioxopiperidin-3-y1)-1,3-
dioxoisomdolin-4-vhoxy)acetamide trifluoroacetate salt (1b, 8.7 mg, 0.0169 mmol, 1 equiv)
i DMF (169 ul, 0.1 M) was added 2-(4-({(6-(3.4-dimethoxyphenyisuifonamido)-1.3-
dimethyl-2-ox0-2,3~dihy dro- 1 H-benzofdjinudazol-5-yDoxvphenoxylacetic acid (1a, 9.2 mg,
0.0169 mmol, 1 equiv). DIPEA (8.8 ul, 0.0508 mumol, 3 equiv) was then added, followed by
HATU (6.4 mg, 0.0169 mnol, T equiv). After stirring at ambient temperature for 20 hours,
the muxture was diluted with EtOAc and washed with saturated sodium bicarbonate, water
and brine. The organic layer was dried over sodium sulfate, filtered, and concentrated under
reduced pressure. Purification by column chromatography (18CQO, 4 g silica column, 0-10%
MeOH/DCM, 25 minute gradient) gave the desired product compound ¥-A1 as a yellow solid
(9.12 mg, 0.00983 mmol, 58%).

TH NMR (400 MHz, Methanol-ds) 6 7.80 - 7.73 (m, 1H). 7.52(d, J = 7.4 Hz. 1H).
731(d,J=79Hz 2H), 7.21(dd, J=85,22Hz 1H), 711 (d,/=21Hz 1H). 6.75{dd, /=
12.3, 8.8 Hz. 3H). 6.45 — 6.36 (m, 3H), 5.05 — 4.99 (m. 1H), 4.66 (5. 2H), 4.42 (s, 2H). 3.85
(s, 3H), 3.58 (s, 3H), 3.42 (s, 3H), 3.38 — 3.32 (m, 4H), 3.22 (s, 3H), 2.84 — 2.70 (m, 3H),
217-2.11 (m, 1H), 1.66 - 158 (m, 4H}. LCMS: 928.53 (M+H).

Example 2 : 2-(4-{{6-{{3.,4-dimethoxyphenylsulfonamido}-1,3-dimethyi-Z-0x6-2,3-
dihydro-1H-benzo|dlimidazel-5-yl)oxyiphenoxy }-N-(8-(2-((2-(2,6-dioxopiperidin-3-yi)-

i.3-dioxeisoindolin-4-yhoxy)acetamidojoctyiacetamide (§-A2)
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To a solution of N-{&-aminooctyl }-2-({2-(2,6-dioxopiperidin-3-vi}-1,3-
dioxoisoindolin-4-yvioxy)acetamide trifluoroacetate salt (2b, 9.9 mg, 0.0173 mmwol, 1 equiv}
5 i DMF (173 ul, 0.1 M) was added 2-(4-({6-(3,4-dimethoxyphenylsulfonamido)-1,3-
dimethyl-2-ox0-2, 3-dihydro-1H-benzold{tmidazol-S-yiYoxy Jphenoxy}acetic acid (1a, 9.4 mg,
0.0173 munol, 1 equav). DIPEA (9.0 pl, 0.0519 mamol, 3 equiv) was then added, followed by
HATU (6.6 mg, 0.0173 mmol, 1 equiv}) After stirring at ambient temperature for 21 hours,
the mrxture was diluted with BEiGAc and washed with saturated sodivm bicarbonaie, waiter
10 and brime. The organic laver was dried over sodium sulfate, filtered, and concentrated under
reduced pressure. Purnfication by column chromatography (1SCO, 4 g silica column, 0-10%
MeOH/DCM, 25 minute gradient) gave the desired product compound I-A2 as a vellow solid
{8.86 mg, 0.00900 mmol, 52%:.

TH NMR (400 MHz, CDCLY 8 7.79 - 7.74 (m, 1H), 7.52(d. J = 7.4 Hz, 1H), 7.32 (d.
J=98Hz, 2H), 7.21 (dd, /=84, 20 Hz. 1H), 711 (&, J=2.2 Hz, 1H), 6.75 (1, ./ = 8.8 Hz.
3H), 6.45 — 6.36 (m, 3H), 5.04 — 4.99 (m, 1), 4.66 (s, 2H), 4.42 (s, 2H), 3.86 (s, 3H), 3.59
(s, 3H). 3.42 (s, 3H). 3.30 - 3.25 (m, 4H), 3.22 (s, 3H), 2.85 - 2.73 (m, 3H), 2.17 - 2.10 (m,
TH), 1.61 ~ 1.50 (m, 4H), 1.32 (s, 8H). LCMS: 984.57 (M+H).

Example 3: 2-{4-((6-{{3.4-dimethoxyphenylsuifonamido)-1,3-dimethyl-2-ox0-2,3-

[y
W

20 dihydro-1H-benzold]imidazol-5-vhoxy)phenoxy )-N-(1-((2-(2,6-dioxopiperidin-3-vyi)-
1,3-dicxoiseindolin-4-yljoxy}-2-0%0-7,10,13-tricxa-3-azahexadecan- 16-ylacetamide
{i-A3)
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To a solation of N-(3-(2-(2-(3-aminopropoxy yethoxy yethoxy ypropy-2-((2-(2,6~
dioxopiperidin-3-y1)-1.3-dioxoisoindolin-4-yloxy yacetarmde trifluoroacetate salt (3b, 9.7
mg. 0.0149 mmol, 1 equiv) in DMF (173 pd, 0.1 M) was added to 2-(4-({6-(3.4-
dimethoxvphenylsulfonamido)-1,3~dirmethyl-2-ox0-2, 3-dihy dro- | H-benzofd inudazol-5-
vhoxy)phenoxyacetic acid (1a, 8.1 mg, 0.0149 ramol, | equiv). DIPEA (7.9 pl, 0.0447
mmol, 3 equiv) was then added, {ollowed by HATU (5.7 mg, 0.0149 mmol, 1 equiv). Afler
stirring at ambient temperature for 22 hours, the mixture was diluted with FtOAc and washed
with saturated sodium bicarbonate, water and brine. The organic laver was dried over sodium
sulfate, filtered, and concenirated under reduced pressure. Purification by cohumm
chromatography (ISCO, 4 g silica columm, 0-10% MeOH/DUM, 25 nunute gradient) gave the
desired product compound I-A3 as a vellow oil {11.92 mg, 0.012 mmol, 75%).

IH NMR (400 MHz, MeOD) 6 7.78 — 7.73 (m, 1H), 7.51 (s, 1H), 7.32 — 7.27 (m, 2H),
722(dd, J=85, 22 Hz, 1H), 7.12(d. /=21 Hz, 1H), 6.78 - 6.72 {(m. 3H). 6.44 (d, /= 9.1
Hz. 2H). 6.37 (5. 1H). 5.03 — 497 (m, 1H), 4.65 (s, 2H), 4.41 (s, 2H), 3.86 (s, 3H). 3.66 -
3.48 (m, 15H), 3.45 ~ 3.36 (m, 7H), 3.22 (s, 3H), 2.82 — 2.71 (m, 3H), 2.15 - 2.09 (m. 1H),
1.88 - 1.76 (m, 4H). LCMS: 1060.57
Example 4: 3-{N-(1 3-dimethyi-2-0x0-6-(3-propoxyphenoxy}-2,3-dihydro-1 H-
benzo[dlimidazeol-5-visulfamoyl)-N-(4-(2-((2-(2,6-dioxopiperidin-3-yi)-1,3-
dioxoisoimdolin-4-yhoxyjacetamidobuivhbenzamide (§-44)
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To a solution of N-(4-aminobutyl}-2-{((2-(2 6-dioxopiperidin-3-vi}-1,3-

dioxoisoindolin-4-y1oxyacetamide triflucroacetate salt (ib, 9.5 mg, 0.0184 mmol, 1 equiv)
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in DMF (184 ul, 0. 1M} was added to 3-(NV-(1,3-dimethyi-2-oxo-6-(3-propoxyphenoxy }-2,3-
dihydro-1H-benzo|dhinudazol-3-yvhsulfamovi)benzoic acid (4a, 9.4 mg, 0.0184 mmol, 1
equiv). DIPEA (9.6 ul, 0.0551 mmol, 3 equiv) was then added, followed by HATU (7.0 mg,
0.0184 munol, 1 equuv). After stirring at ambient temperature for 17 hours, the mixture was
diluted with EtQOAc and washed with saturated sodium bicarbonate, water and brine. The
organic layer was dried over sodium sulfate, filtered, and concentrated under reduce
pressure. Purification by columm chromatography (ISCQ, 4 g sitica column, 0-10%
MeOH/DCM, 25 minute gradient) gave the desired product compound -A4 as a vellow solid
(10.19 mg, 6.0114 mmol, 62%}

TH NMR (400 MHz, CDCI) 8819 (1. J=17Hz 1H), 791 (d, /=79 Hz, 1H), 7.76
(dd, J=8.4 74 Hz, 1H), 7.70(d, J =79 Hz, 1H). 7.51 (d,.J = 7.2 Hz 1H). 7.39 - 7.29 (m,
3H), 7.00 (1, J = 8.6 Hz, 1H). 6.55 - 6.51 (m, 1H), 6.43 (d, /=42 Hz, 1H), 6.01 (dd, /= 4.1,
T8 Hz 2H), 502(dd, /=117, 5.9 Hz 1H), 4.69(, 2H), 3.7¢ (¢, /= 6.6 Hz, 2H), 3.42 (5,
3H), 339332 (m, 4H), 323 (s, 3H), 282271 (m, 3H), 2.15-2.09 (m, 1H), 1.77 - 1.70
(m, 2H), 1.63 (s, 4H), 0.99 (1, ./ = 7.4 Hz, 3H). LCMS: 896,52 (M+H).

Example 5: 3-{(N-(1,3-dimethyl-2-ox0-6-(3-propoxyphenoxy}-2,3-dibhydro-1 H-
benzoldjimidazol-5-yhsulfamoyl)-N-(8-(2-((2-{2,6-dioxopiperidin-3-yi)-1,3-
dioxoisoindolin-4-yljoxy)acetamidoloctyhbenzamide (I-A5)
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To a solution of N-(&-aminoocty! }-2-({2-(2,6~-dioxopiperidin-3-vi}-1,3-
dioxoisomdolin-d-vihoxv)acetamide trifluoroacetate salt (2h, 11.2 mg, 0.0195 mmol, 1 equiv)
in DMF (195 ul, 0.1M) was added to 3-{N-(1,3-dimethyi-2-0x0-6-(3-propoxyphenoxy }-2,3-
dihydro-1H-benzo{dlimidazol-S-vhsulfamovljbenzoic acid (4a, 10.0 mg, 0.0195 mmol, 1
equiv). DIPEA (10.2 ul, 0.0586 mmol, 3 equiv) was then added, followed by HATU (7.4
mg, 0.0195 mmol, 1 equiv). After stitring at arobient teraperature for 17 hours, the mixture
was diluted with EtOAc and washed with saturated sodium bicarbonate, water and brine. The
organic laver was dried over sodium sulfate, filtered, and concentrated under reduced

pressure. Purification by coluron chromatography (1SCO, 4 g sitica column, 0-10%
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MeOH/DCM, 25 nunute gradient) gave the desired product compound E-AS as a cream
colored solid (12.74 mg, 0.0134 mmol, 69%).

H NMR (400 MHz, MeOD) 8 818 (1, = 1.7 Hz, 1H), 7.92 (dt. /= 7.8, 1.3 Hz, 1H),
776(dd, /=84, 74Hz 1H), 769(dt, /=74, 14Hz 1H), 751 {(d, /=48 Hz iH), 739 -
7.29 {m, 3HY, 7.01 (t, J = 8.6 Hz, 1H), 6.55 - 6.51 (m, 1H), 6.43 (s, 1H), 6.02 (dd, J =43, 2.0
Hz, 2H). 501 (dd, J=12.2, 5.8 Hz, 1H), 4.65 (s, 2F), 3.79 (1, J = 6.5 Hz. 2H). 3 42 (s. 3H).
3.33 (s, 1H), 3.28 (4, J = 7.4 Hz, 3H), 3.23 (s, 3H), 2.84 ~ 2.72 (m, 3H), 2.16 ~ 2.10 {m, 1H),
1.74 (g, /= 6.7 Hz, 2H), 1.62 - 1.50 {m, 4H), 1.32 (s, 8H), 1.00 (t, J =74 Hz, 3H). LCMS:
952.58 (M+H).

Example 6: 3-(N-{1,3-dimethyl-2-030-6-(3-propoxyphenoxy}-2,3-dihydro-1 H-
benzoldjimidazol-S-yhsulfamoyi)-N-(1-({2-(2.6-dioxopiperidin-3-vi}-1,3-
dioxoisoindolin-4-yi)oxy}-2-0x0-7,18,13-tricxa-3-azahexadecan-16-yhbenzamide (1-
AG}
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To a sohuion of N-(3-{2-{2-(3-aminopropoxy yethoxy yethoxy ypropvi-2-{{2-(2,6~

dioxopiperidin-3-vi}-1,3-dioxotsoindolin-4-yoxyyacetamide trifluoroacetate salt (3b, 13.2
mg, 0.0203 mmol, 1 equiv) in DMF (203 ul, 0.1M) was added 3-(N-(1,3-dimethyl-2-ox0-6-
(3-propoxyphenoxy -2, 3-dihvdro-1H-benzo|dlimidazol-S-vhsulfamoyDbenzoic acid (4a,
10,4 mg, 0.0203 mumol, 1 equiv). DIPEA (10.6 ul, 0.0610 mmol, 3 equiv) was added,
followed by HATU (7.7 mg, 0.0203 mmol, 1 equiv). After stirring at ambient temperature
for 23 hours, the mixture was diluted with EtOAc and washed with saturated sodium
bicarbonate, water and brine. The organic laver was dried over sodium sulfate, filtered, and
concentrated under reduced pressure. Purification by column chromatography (ISCQO, 4 ¢
stlica column, 0-10% MeQOH/DCM, 25 minute gradi ent) gave the desired product compound

I-A6 as a vellow o1l (13.98 mg, 0.0136 mmol, 67%).
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H NMR (500 Mz, MeOD) § 8.12 (1, /= 1.6 Hz, 1H), 7.94 — 7.89 {m, 1H), 7.80 -
7.73 (m, 2H), 7.50(d, J=T3 Hz, 1H), 738(dd, /=82, 64 Hz, ZH), 734 (5, 1H), 701 (¢, J
=85 Hz, 1HYL 657652 (m, 2H), 6.05-6.00 (m, 2H). 5.12(dd, J=12.5,5.5Hz, 1H), 4.72
(s, 2H}, 379 (t, J=65Hz 2H) 3.64 - 349 (m, 12H), 344 - 335 (m, 7H), 3.23 {s, 3H}, 2.92
~2.81 (m, 1H), 2.79 - 2.67 {m, 2H), 2.14 (ddd, /= 13.1,8.2, 29 Hz, 1H), 1.85 - 1.70 {m,
6H), 1.01 (1, /=74 Hz, 3H). LCMS: 102859 (M+H).
Example 7: 2-(3-((6-{{1,2-dimethvi-1 H-imidazole)-4d-sulfonamido}-1,3-dimethyi-2-
oxe-2,3-dihydro-1H-benzo|d]imidazol-5-yhoxyiphenoxy)-N(4-(2-{{2-(2,6-

dioxopiperidin-3-vi)- 1,3~di0mis0md0§inu4nvi)0xv)acemmid0)butvi)af:emmide {1-A7)
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To a solution of N-(4-aminobulyl}-2-((2-{2,6-dioxopiperidin-3-vi}-1,3-
dioxoisomdolin-4-yoxy)acetamide trifluoroacetate salt (1b, 12.8 mg, 0.0247 mmol, 1 equav)
o DMF (247 pl, 0.1M) was added to 2-(3-((6-(1,2-dimethy- | H-imudazole-4-sulfonamido)-
1, 3-dimethyl-2-0x0-2,3-dthydro-1 H-benzo[dimidazol-5-v}oxy yphenoxy Jacetic acid {7a,
12.4 mg, 0.0247 ramol, 1 equiv). DIPEA (12.9 ul, 0.0742 mymol, 3 equiv) was then added.
followed by HATU (9.4 mg, 0.0247 mmol, 1 equiv}. After stirnng at ambient temperature
for 16 hours, the mixture was diluted with EtQAc and washed with saturated sodium
bicarbonate, water and brine. The organic layer was dried over sodium sulfate, filtered, and
concentrated under reduced pressure. Purification by column chromatography (ISCO, 4 ¢
stlica columm, 0~15% MeQOH/DCM, 25 munute gradient) gave the desired product compound
E-A7 as avellow solid (6.77 mg, 0.00764 mmol, 31%).

H NMR (500 MHz, MeOD) 3 8.16 - 8.02 (m, 2H), 7.79 (dd. J = 8.4, 7.4 Hz. 1H).
TS1(d, J=71Hz, 1H), 740 (d, J=84Hz, 1H), 733 (s, 2H), 718 (t, /=82 Hz, 1H)}, 673
(s, 1H), 6.68(dd. /=82 19Hz iH), 640 -630{m, 2H), 512 (dd, /= 12.6, 5.5 Hz, 1H)},
472 (s, 2H), 4.47 (s, 2H), 3.44 (s. 3H), 3.41 (s, 3H), 3.34 - 3.32 (m, 1H), 3.29 (s, 3H), 3.27
(s, 3H), 2.88 — 2.82 (m. 1H), 2.77 — 2.69 (m, 2H), 2.14 (ddd, J = 10.3, 5.4, 2.5 Hz, 1H), 2.08
(s, 3H), 1.61 — 1.51 {m, 4H). LCMS: 886.49 (M+H).
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Example 8; 2-(3-((6-{{1,2-dimethyi-1H-imidazole)-4-sulfonamide}-1,3-dimethyl-2-
oxo-2,3-dihydro-1H-benzo|djimidazol-5-yHoxy )phenoxy}-M-(8-2~((2-(2,6-

dioxopiperidin-3-vi)-1,3-dioxoispindolin-4-yhoxyacetamidojoctyDacetamide (1-A8)
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3 To a solution of N-(8~aminoocty!)-2-((2-(2.6-dioxopiperidin-3-y1)-1,3-

dioxoisomdolin-4-y1ijoxy Jacetamide trifluoroacetate salt (Zb, 13.5 mg, 0.0235 mmol, 1 equiv}

m DMF (235 i, 0.1M) was added to 2-(3-({(6-(1,2-dimethyi-1 H-imidazole-4-sulfonamido)-

1,3-dimnethyl-2-ox0-2,3~dihvdro~- 1 H-benzold]umdazol-5-yloxy )phenoxyyacetic acid (7a,

1.8 mg, 0.0235 mmol, T equivy. DIPEA (123 ul 0.0706 mmol, 3 equiv) was then added,
10 followed bv HATU (8.9 mg, 0.0235 numnol, 1 equiv). After stirning at ambient teroperature
for 19 hours, the mixture was diluted with EtOAc and washed with saturated sodium
bicarbonate, water and brine. The organic layver was dried over sodium suifate, filtered, and
concentrated under reduced pressure. Purification by colurmn chromatography (ISCO, 4 g
stfica colummn, 0-15% MeOH/DCM, 25 minute gradient) gave the desired product compound
§-AS8 as a yellow solid (11.73 mg, 0.0125 mmol, 53%).

'H NMR (500 MHz, MeOH) § 7.79(dd, J =84, 7.4 Hz, 1H), 7.52(d. /= 7.1 Hz,

TH), 7.38 (d, /= 8.3 Hz, 1H), 7.33 (5, 1H). 7.28 (5. 1H), 7.17 {1,/ =8.2 Hz, 1H), 6.69 - 6.63
(m, 2H), 6.38% - 6.32 (m, 2H), 5.08 (dd, /=123, 5.4 Hz, 1H}, 4.70 (5, 2H), 4.44 (5, 2H), 3.45
(s, 3H), 3.42 (s, 3H), 3.34 — 3.32 (m, 1H), 3.29(d, J = 2.6 Hz, 1H), 3.28 (s, 3H), 3.24 (1, J =
20 71 Hz 2H), 2.86 - 2.70 (m. 3H), 218 — 211 (m, 1H), 2.08 (s, 3H), 1.58 — 1.47 (m. 4H), 1.36

~1.27 (m, 8H). LCMS: 942,61 (M+H).
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Example 8: 2-(3-((6-{{1,2-dimethyi-1H-imidazole)-4-sulfonamide}-1,3-dimethyl-2-
oxo-2,3-dihydro-1H-benzo|djimidazol-5-yhoxy )phenoxy}-M-{1-({(2-(2,6-
dioxopiperidin-3-vi)-1,3-dioxoisoindolin-4-yljoxy)-2-0x0-7,18,13-trioxa-3-

azahexadecan-16-vijacetamide (1-A9)
H
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To a solution of N-(3-(2-(2-(3-anunopropoxy yethoxy ethoxy ypropvi}-2~((2-(2,6-
dioxopiperidin-3-v1}-1,3~-dioxoisoindolin-4-vloxyyacetanmde trifluoroacetate salt {3b, 15.8
mg, 0.0244 mmol, 1 equiv) in DMF (244 ul, 0.1M} was added to 2-(3-((6-(1,2-dimethyl-1 H-
nidazole-4-sulfonamido)-1,3-dimethyl-2-ox0-2,3-dihy dro-1 H-benzo|djinudazol-5-
yvloxy))phenoxy jacetic acid (7a, 11.9 mg, 0.0244 mumol, 1 equiv). DIPEA (12.8 pl, 0.0732
mmol, 3 equiv) was then added, followed by HATU (9.3 mg, 0.0244 mmol, 1 equiv). After
stirring at ambient temperature for 17 hours, the nixture was diluted with EtOAc and washed
with saturated sodium bicarbonate, water and brine. The organic layer was dried over sodium
sulfate, fillered, and concentrated under reduced pressure. Purification by columm
chromatography (ISCO, 4 g silica column, 0-13% MeOH/DCM, 25 minute gradient) gave the
desired product compound I-AY as a vellow oil (13.98 mg, 0.0124 mmol, 51%;.

'H NMR (500 MHz, MeOD) 8 7.79 {dd, J = 8.4, 7.4 Hz, 1H), 7.51 (d. J= 7.1 Hz,
TH), 7.44 — 738 (m. 2H), 7.34 (5. 1H). 7.20 (¢, J=8.3 Hz, 1H), 6.75 (s, I1H). 6.71 - 6.65 (m,
TH), 6.39 - 6.34 (m. 2H), 5.12 (dd, J=12.6. 5.5 Hz, 1H), 4.73 (s, ZH), 4.46 (s, 2H), 3.60 -
351 (m, 10H), 347 (d, /=52 Hz SH), 3.43 - 337 (m, 5H), 337 - 332 (m, 2H}, 3.28 (s,
3H), 292283 (m, 1H), 2.78 — 2.66 (m, 2H), 2.14 {s, 4H), 1.77 (dd, J =254, 6.4 Hz, 4H).
LCMS: (M+H).
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Example 10: 3-(N-{6-(3-(4-(dimethyiamino)butoxy}-S-propoxyphenoxy)-1,3-
dimethyi-2-0x0-2,3-dibydro-1H-benzoldimidazol-S-yhsulfamoy-N-(4-2-{(2-(2,6-
dioxopiperidin-3-vi)-1,3-dioxoisoindolin-4-yloxy)acetamido)butyhbenzamide TFA

salt (1-A10)
O
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To a sohution of N-{4-aminobutyl}-2-{(2-(2,6-dioxopiperidin-3-yi}-1,3-
dioxoisomdolin-4-yvHoxyacetamude triflucroacetate salt (1b, 9.0 mg, 0.0174 mmol, 1 equiv)
n DMF (174 g, 0.1M) was added to 3-(N-{6-(3-(4-(dimethviamino)butoxy)-3-
propoxyphenoxy }-1,3-dimethyl-2-0x0-2,3-dihydro~-1 H-benzoldlimidazol-5-
vhsulfamoybenzoic acid (18a, 10.88 mg. 0.0174 mmol, 1 equv). DIPEA (9.3 pul, 0.0521
mmol, 3 equavy was then added, followed by HATU (6.6 mg, 0.0174 munol, 1 equiv). After
stirring at arobient teroperature for 20 hours, the nuxture was diluted with MeOH and purified
by preparative HPLC to give the desired product compound §-A 10 as the trifluoroacetate salt
(9.27, 0.00824 mmol, 47%, dark vellow oil).

TH NMR (500 MHz, MeOD) 8 8.17 (t, /= 1.6 Hz, 1H), 7.95 - 7.90 (m, 1H), 7.82 -
7.72 (m, 2H), 7.51 (d. J = 7.2 Hz, TH), 7.45 — 7.36 (m. 2H). 7.33 (5. 1H), 6.60 (s. 1H), 6. 11 (&,
J=2.1 He, TH), 5.70 (¢, J = 2.1 Hz, 1H), 5.57 (. J= 2.1 Hz, 1H), 5.11 (dd, J= 12.5, 5.5 Hz,
1H), 4.76 (5, 2H), 3.86 (1. J = 5.9 Hz, 2H), 3.76 (1, J = 6.5 Hz, 2H), 3.42 (s, 3H), 3.38 - 3.33
(o, 4H), 3.25 (s, 3H), 3.22 - 3.18 (m, ZH), 2.91 (s, 6H), 2.86 — 2.79 (m, 1H), 2.76 — 2.68 {m,
2H), 2.14 ~ 2.08 (m, 1H), 1.93 ~ 1.85 (m, 2H), 1.80 (dt. J=14.2, 6.4 Hz, 2H), 1.73 (dt. J =
14.0, 7.0 Hz, 2H), 1.66 — 1.59 (m, 4HD), 1.00 (1, J = 7.4 Hz, 3H). LCMS: 1011.74 (M+H).
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Example 11: 3-(N-{6-{3-(d-(dimethylamino)butoxy}-S-propoxyphenoxy}-1,3-
dimethvi-2-0x0-2,3-dihydro-1H-benzoldlimidazol-S-yhsulfamoyD-N-(8-(2-{(2-(2,6-
dioxopiperidin-3-yi)-1,3-dioxoisoindolin-4-yhoxyjacetamidojoctybenzamide TFA

sait (I-A11)
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To asolution of N-{8-aminoocty] 2-((2-(2,6-dioxopipendin-3-y1)-1,3-
dioxoisomndolin-4-vhoxyjacetanude trifluoroacetate salt (2b, 10.0 mg, 0.0174 nwool, 1 equiv)
m DMF (174 ul, 0.1M) was added to 3-(N-(6-(3-(4-(dimethviamino}butoxy }-3-
propoxyphenoxy }-1,3~-dimethyl-2-ox0-2,3-dihvdro-1 A~benzoldlirmdazol-5-
yvhsulfamoyibenzoic acid (18a. 10.9 mg, 0.0174 mmol, 1 equiv). DIPEA (93 pl, 0.0521
mmol, 3 equavy was then added, followed by HATU (6.6 mg, 0.0174 munol, 1 equiv). After
stirring at ambient temperature for 21 hours, the nuxture was diluted with MeOH and purified
by preparative HPLC (o give the desired product compound -4 11 as the trifluoroacetate salt
{10.99 mg, (.00930 mmol, 53%, light brown oil}.

'H NMR (500 MHz, MeOD) § 8.17 (1. J = 1.6 Hz, 1H), 7.94 (dt, /= 7.8, 1.3 Hz, 1H),
7.80(dd, /=84 7.4 Hz 1H), 7.75(dt.J=7.9 1.1 Hz, 1H), 7.52(d, J = 7.2 Hz, 1H), 7.40
(dd.J = 14.5, 8.1 Hz, 2H). 7.32 (s, 1H), 6.60 (s, 1HY. 6.12 (1, J=2.1 Hz, 1H). 5.73 (1, J = 2.1
Hz, 1H), 558 (, J=2.1 Hz, 1H), 5.12(dd. J=12.6, 5.5 Hz, 1H), 4.75 (s, 2H), 3.87 (L. J =59
Hz, 2H), 3.77 (. J = 6.5 Hz, 2H), 3.42 (s, 3H), 3.34 - 3.32 (m, 2H). 3.29 (d, ./ = 2.6 Hz, 2H).
3.25 (s, 3H). 3.23 — 3.18 (m, 2H), 2.91 (s, 6H), 2.88 — 2.85 (m, 1H), 2.78 — 2.70 (m, 2H), 2.14
(ddd, J = 10.3, 5.4, 2.6 Hz, 1H), 1.92 — 1.85 (m, 2H), 1.85 — 1.78 (m, 2H), 1.74 (d1, J = 14.0,
7.0 Hz, 2H), 1.62 - 1.51 {m 4H), 1.40 — 1.32 (m, 8H). 1.01 (L /= 7.4 Hz, 3H). LCMS:
1067.76 (M+H).
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Example 12: 3-(N-{6-(3-(4d-(dimethyiamino)butoxy}-S-propoxyphenoxy)-1,3-
dimethvi-2-0%0-2,3-dihyvdro- 1 H-benzo{djimidazol-S-yhsulfamov)-N-(1-({(2-(2.6~
dioxopiperidin-3-vi)-1,3-dioxeissindolin-4-yi)oxy)-2-0x06-7,10,1 3-trioxa-3-

azahexadecan-16-yi)benzamide TFA salt (1-A12)

HoP
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To a solation of N-(3-(2-(2-(3-aminopropoxy yethoxy yethoxy ypropy-2-((2-(2,6~
dioxopiperidin-3-y1)-1.3-dioxoisoindolin-4-ylyoxy yacetarmde trifluoroacetate salt (3b, 11.7
mg, 0.0180 mmol, 1 equiv) in DMF (180 i, 0.1M) was added to 3-(N-{6-(3-(4-
(dimethyviaminoybutoxy }-5-propoxyphenoxy 3-1,3-diroethyl-2-0x0-2,3~dihy dro-1 H-
benzoldlimidaroi-5-yhisulfamovi}benzoic acid (10a, 11.3 mg, 0.0180 nunol, 1 equiv).
DIPEA (9.4 ul, 0.0541 mmol, 3 equiv) was then added, followed by HATU (6.8 mg, 6.0180
mmol, 1 equiv). After stirring at ambient temperature for 24 hours, the mixture was diluted
with Me(OH and purified by preparative HPLC to give the desired product compound §-412
as the triffuorcacetate salt (13.7 mg, 0.01090 mmol, 61%, brown oil}.

TH NMR (500 MHz, MeOD) 8 8.14(1,./ = 1.6 Hz, 1H), 7.93 (dt. /=78, 1.2 Hz 1H),
7.81 - 7.73 (m. 2H), 7.50 (&, J = 7.2 Hz, 1H), 7.39 (dt, /= 7.8, 3.6 Hz, 2H), 7.31 (s, 1H), 6.60
(s, IHL 611 (0, J=21Hz, 1H)L 573, J=21Hz, 1HL 356, J=21Hz 1H), 5.12{dd, J
=12.7.55Hz, 1H), 4.73 (5, 2H). 3.87 (1. J = 5.9 Hz, 2H), 3.77 (. J = 6.5 Hz, 2H), 3.63 -
3.48 (m, 12H), 3.40(d, J = 17.3 Hz, TH), 3.24 (s, 3H), 3.23 - 3.18 (m, 2H), 2.91 (s, 6H), 2.88
~2.82 (m, H), 2.78 — 2.68 (m, 2H), 2.14 (dtd, /= 10.1, 5.9, 2.8 Hz, 1H), 1.93 - 1.85 (m,
2H), 1.77 (dtt, J = 35.8, 13.9, 6.8 Hy, 8H), 1.01 (4, J= 7.4 Hyz, 3H). LCMS: 1143.77 (M+H).
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Example 13: 3-(N-(1,3-dimethyl-2-6x0-6-(3-propoxyphensxy)-2,3-dihydro-1 H-
benzo|d [imidazoel-S-ylsulfamoyl)-N-(8-((2-(2,6-dioxopiperidin-3-yl}-1,3-dioxsissindolin-
S-yhaming )octyl benzamide (1-A13)

H
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To a solution of 5~{({8-anunooctyjarmno }-2-(2.6-dioxopiperidin-3-vlisoindoline-~1,3~
dione trifluoroacetate salt (13b, 10.3 mg, 0.020 mmol, 1 equiv) i DMF (200 i, 0.1M) was
added to 3-(V-(1.3-dimethyl-2-ox0-6-(3~propoxy phenoxy)-2,3~-dihydro- 1H-
benzoldlimidaroi-5-yhsulfamovi)benzoic acid (4a, 10.2 mg, 0.020 mmol, 1 equiv). DIPEA
(10.5 yl, 0.060 mmol, 3 equivy and HATU (7.6 mg, 0.020 mmol, 1 equiv) were then added.
After stiring at ambient temperature for 24 hours the mixture was diluted with EtOAc and
washed twice with 10% citric acid {aq}, brine, saturated sodium bicarbonate, water and brine,
The organic layer was dried over sodium sulfate, filtered, and concentrated under reduced
pressure. Purification by coluron chromatography (1SCO, 4 g sitica columon, 0-10%
MeOH/DCM, 25 minute gradient) gave the desired product compound I-A13.

'H NMR (500 MHz, MeOD) § 8.15 (s, 1H), 7.91 (4. J= 7.6 Hz, 1H), 7.76 (d, /= 7.7
He, 1H), 7.54 (d, J = 8.4 Hz, 1H), 7.41 — 7.34 (m, 2H), 7.00 (t, J = 8.5 Hy, 1H), 6.95 (s, 1H),
6.81(d, J=83 Hz 1H), 6.57 — 6.50 (m, 2H). 6.03 (d, /= 6.2 Hz, 2H)Q, 503(dd,J=12.6,55
Hz. 1H). 379 (t, J = 6.5 Hz, 2H). 3.38 (d, J = 52.6 Hz. 5H). 3.24 - 3.15 (m, 5H), 2.83 (dd. J
=137, 4.8 Hz, 1H), 276 — 2.67 (m, 2H), 2.11 - 2.05 (m, 1H), 1.74 (dt, J = 14.0, 7.0 Hz, 2H),
1.68 —1.62 (m, 2H), 1.58 (s, 2H), 1 .41 (d. /=305 Hz, s8H), 1.01 (1, /=73 Hz, 3H) LCMS:
894 55 (M-+H}.
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Example 14: 3-(N-{(6-(3-{(4-{dimethylaminc}butoxy}-S-propoxyphenoxy}-1,3-dimethyl-2-
ox0-2,3~-dihydro-1H-benzofd jimidazol-5-yDsulfamovi)-N-(8-((2-{2.6-dioxopiperidin-3-

yi}-1,3-dioxoiscindelin-S-yhaminooctyhbenzamide TFA salt (1-A14)
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To a solution of S-({(B-aminooctyljamino}-2-(2,6-dioxopiperidin-3-yl}isoindoline-1,3-
dione triffuoroacetate salt (13b,10.3 mg, 0.020 mmol, 1 equiv) in DMF (200 pl, 0.1M) was
added to 3-(NV-{(6-(3-(4-{dimethviamino}butoxy)-5-propoxvphenoxy 3-1,3-dimethyi-2-0x0-2,3-
dihydro-1H-benzo|dhimidazol-5-ylisalfamovibenzoic acid (18a, 14.8 mg, 0.020 mmol, 1
equiv)y. DIPEA (10.5 ul, 0.060 mmol, 3 equiv) was added, followed by HATU (7.6 mg,
(.020 mmol, T equiv). After stirring at ambient temperature for 19 hours, the mixture was
diluted with MeOH and purnified by preparative HPLC to give the desired product compound
§-A14 as the triflucroacetate.

'H NMR (500 MHz, MeOD) § 8.17 (s, 1H), 7.94 (d, J= 7.7 Hz, 1H), 7.76 (d, J = 7.8
Hz, 1H), 7.54 (4. J = 8.4 Hy, 1H), 7.40 (4, J= 7.5 Hz, 1H), 7.33 (s, 1H), 6.95 (s, 1H), 6.81 (d,
J=84Hz 1H). 6,60 (s. 1H). 6.11 (s. 1H), 5.74 (s, 1H), 5.59 (s, 1H), 5.03(dd. J=12.7. 5.4
Hz, 1H), 3.87 (t, J= 5.8 Hz, 2H), 3.77 (1, J = 6.4 Hz, 2H), 3.43 (s, 3H), 3.25 (s, 3H), 3.22 -
3.15 (m, 4H), 2.90 (s, TH), 2.76 — 2.67 (m, 2H), 2.11 — 2.05 (m. 1H), 1.91 - 1.85 (m, 2H),
1.79¢dd, J=13.3, 6.6 Hz, 2H), 1.74 (q. J = 6.9 Hz, 2H), 1.68 — 1.61 {m, 2H). 1.58 (s, 2H).
1.43 (s, 2H), 1.37 (s. 6H), 1.01 (5, /= 7.4 Hz, 3H). LCMS:1009.75 (M+H).
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Example 15: 25,4R)-N-(2-{2-{2-(2-(3-(M-(1 ,3-dimethyl-2-0x0-6-{3~
propoxyphenoxy}-2,3-dihydro-1H-benzo[dimidazol-5-
visuifameoylibenzamidojethoxyjethoxyjethoxy)-4-(d-methyithiazel-5-ylibenzyi)-4-
hydroxy-1-{(5}-3-methyl-2-(1-oxeiscindolin-2-vlibutanoypyrrolidine-2-
carboxamide (I-B1)
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To asolution of (25 4R-N-(2-(2-(2-(Z-amanoethoxy yethoxy yethoxy )-4-(4-
methylthiazol-3-yDbenzyli-d-hy droxy-1-({5}-3-methy[-2-( 1 -oxoisoindolin-2-
viYbutanoyDpyrrolidine-2-carboxamide hydrochloride salt (1h, 14.3 mg, 0.020 mmol, 1
equivyin DMF (200 ul, 0.1M) was added to 3-(N-(1,3-dimethyl-2-0x0-6-(3~
propoxy phenoxy }-2,3-dihydro-17-benzoldiimidazol-5-yiisulfamovhbenzoic acid (1a, 10.2
mg, 0.020 mmoel, 1 equiv). DIPEA (10.5 pl, 0.060 mmol, 3 equiv) was then added, followed
by HATU (7.6 mg, 0.020 numol, 1 equiv). After stirring at ambient temperature for 21 hours,
the muaxture was diluted with EtOAc¢ and washed with saturated sodium bicarbonate, water
and brine. The organic layer was dried over sodium sulfate, filtered, and concentrated under
reduced pressure. Purification by column chromatography (18CQ, 4 g silica column, 0-10%
MeOH/DCM, 25 munute gradient) gave the desired product compound £-B1 as a cream
colored solid {(12.90 mg, 0.0110 mmol, 55%).

"H NMR (500 MHz, MeOD) 3 886 (5, 1H). 8.18(1,/= 1.6 Hz, 1H). 7.90(d, /=179
Hz, 1H), 7.78 — 7.72 {m, 2H), 7.62 — 7.45 (m, 3H), 7.39 — 7.31 (m, 3H), 7.04 - 6.97 (m, 3H),
6.53(d, J= 7.4 Hz, 2H), 6.04 (dd, J= 4.0, 1.6 Hz, 2H), 4.83 (5, TH), 4.62 — 4.52 (m, 2H),

4.46(dd, J=18.6, 149 Hz, 3H), 436 (4. J=155Hz, 1H), 4.24 - 4.12 (m, 2H). 3.98 (d, J =
111 Hz, 1H), 3.88 (1. J=11.2,9.9, 3.6 Hz, 3H), 3.78 (1, /= 6.5 Hz, 2H). 3.74 (dd, J = 5.6,
3.2 Hz, 2H), 3.66 (dd, J = 5.5, 3.3 Hz, 2H), 3.60 (1, J = 5.7 Hz, 2FD), 3.51 - 3.46 (m, 2H), 3.39
(s, 3H), 3.19 (5, 3H), 2.47 (5, 3H), 2.46 — 2.38 (m, 1H), 2.18 (td, /= 11.0, 8.8, 5.3 Hz, 1H),
2.04 (ddd. J=13.2, 8.9, 4.5 Hz, 1H), 1.73 (h,J = 7.3 Hz, 2H), 1.07 — 0.97 (m, 6H), 0.81 (d, .J
= 6.7 Hz, 3H). LCMS: 1173.82(M-+H).
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Example 16: (4R}~ 1-((5)-12-(tert-butyi)-1-(3-(N-(1,3-dimethvl-2-ox0-6-(3-
propoxyphenoxy)-2,3-dihydro-1H-benzoldimidazol-5-yhsulfameylphenyi}-1,16-
dioxo-5,8-dioxa-2,1 i -diazatridecan-13-ovl}-4-hydroxy-N-{4-{4-methylthiazol-5-

yhbenzyDpyrrolidine-2-carboxamide (I-B2)
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To a solution of (25 473-1-((8)-2-(2-{2-{2-aminoethoxy yethoxy Jacetamido 3-3,3-
dimethvibutanoyiy-4-hvdroxy-N-{(4-{4-methyvlthiazol-5-yDbenzyDpyrrohdine-2-carboxamide
hydrochlonde salt (2b, 12.2 mg, 0.020 munol, 1 equiv) in DMF (200 yl, 0.1M) was added to

10 3«N-(1,3-dimethyi-2-ox0-6-(3-propoxyphenoxy -2, 3-dihvdro-1 A-benzo|dlimidazol -5-
yhsutfamoylibenzoic acid (1a, 10.2 mg, 0.020 mmol, | equivy. DIPEA (10.5 ul, 0.060
mmol, 3 equiv) was then added, followed by HATU (7.6 mg, 0.020 mmol, 1 equiv}. Afler
stirring at ambient temperature for 22 hours, the mixture was diluted with EtOA¢ and washed

with saturated sodium bicarbonate, water, and brine. The organic laver was dried over

[
(i

sodium sulfate, filtered, and concentrated under reduced pressure. Purification by cohimn
chromatography (ISCO, 4 g silica column, 0-10% MeOH/DCM, 25 nunute gradient) gave the
desired product compound ¥I-B2 as a cream colored solid (12.91 mg, 0.0121 romol, 60%).

'H NMR (500 MHz, MeOD) 5 8.84 (s, 1H), 8.16 (1, /= 1.7 Hz, 1H), 7.91 (di, /= 7.8,
1.3 Hz, 1H), 7.79 - 7.73 {m, 1H), 7.44 ~ 7.29 (m, 6H), 7.01 (1, J= 8.2 Hz, 1H), 6.58 - 6.52
20 (m, 2H), 6.09 - 6.02 {m, 2H), 472 (s, 1H), 458 = 4.53 (m, 1H), 447 (dd, J=152,42 Hz,
2H), 428 (d. J = 15.4 Hz, 1H), 4.06 — 3.95 (m, 2H), 3.89 — 3.76 (m. 4H), 3.72 - 3.62 (m, 6H),
3.61 - 3.49 (m, 2H), 3.41 (s, 3H), 3.21 (s, 3H), 2.45 (s, 3H), 2.22(dd, J = 13.1, 7.7 Hz, 1H),
2.08 (ddt, J=13.3,9.1, 5.0 Hz, 1H), 1.78 — 1.69 (m, 2H), 1.05 — 0.96 (m, 12H). LCMS:
1069, T4{M+H).
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Example 17: (254R)-1-((83-15-(tert-buty}}-1-3-(MN-(1 J-dimethyl-2-0x0-6-(3-
propoxyphenoxy}-2,3-dibydro-1H-benzoldimidazol-5-ylsuifameyl)phenvi}-1,13-
dioxo-5,8,11-tricxa-2,14-diazabexadecan-16-ovl)-4-hydroxy-N-{4-{(4-methyithiazol-

S-yhbenzyhpyrrolidine-2-carboxamide (-B3)
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To a solution of (28 4R7)-1-((8)-14-amino-2-(treri-buiyl}-4-ox0-6,9,1 2-trioxa-3-
azatetradecan-1-ovh-4-hy droxy -N-{4-(4-methylthiazol-5-vi}benzyipvrrolidine-2-
carboxamide hydrochloride salt (3b, 13.1 mg, 0.020 mmol, 1 equiv) in DMF (200 ud, 0.1M)
was added to 3-(NV-(1,3-dimethyi-2-0x0-6-(3-propoxyphenoxy)-2,3-dihydro-14-
benzoldimidazol-5-visulfamoviibenzoic acid (1a, 10.2 mg, 0.020 munol, 1 equiv). DIPEA
(10.5 pl, 0.060 mmol, 3 equiv} was added, followed by HATU (7.6 mg, 0.020 mmol, 1
equiv). After stimng at ambient temperature for 23 hours, the mixture was difuied with
FtOAc and washed with saturated sodium bicarbonate, water, and brine. The organic layer
was dried over sodium sulfate, filtered, and concentrated under reduced pressure.
Purtfication by column chromatography (ISCO, 4 g stlica column, 0-10% MeOQH/DCM, 25
mimite gradient} gave the desired product compound 1-B3 as a cream colored solid (7.4 mg,
(.006065 munol, 33 %).

UH NMR (500 MHz, MeOD) § 8.86 (d, /= 7.5 Hz, 1H). 8.17 (L J=1.7 Hz, 1H), 7.91
(di, J=7.8, 1.2 Hz, 1H), 7.80 - 7.75 (m, 1}, 7.46 — 7.33 (m, 6H), 7.05 — 6.99 {m, 1H), 6.58
—6.52 (m. 2HD), 6.05(dd. J = 4.6, 2.3 Hz, 2H), 4.73 — 4.66 (m. 1H), 4.61 — 4.47 (m, 3H), 4.33
(d, /=155 Hz. 1H), 4.05 - 3.94 (m, 2H), 3.90 - 3.76 (i, 4H). 3.69 - 3.61 (m, 8H), 3.59 (¢, J
= 5.6 Hz, 2H), 3.50 (td, J = 5.7, 5.2, 2.0 Hz, 2H), 3.42 (s, 3H), 3.22 (s, 3H), 2.46 (d, J = 3.0
He, 3H), 2.26 — 2.19 (m, 1H), 2.08 (ddd, J= 13.3. 9.2, 4.4 Hz, 1H). 1.74 (h, J= 7.3 Hz, 2H),
1.06 - 0.98 (m, 12H). LCMS: 1113 68(M+H).

Example 18: (25,4R)-1-((S)-15-{tert-butyl)-1-(3-{N-(6-(3-(4-
(dimethylamino)butoxy)-S-propoxyphenoxy)-1,3-dimethyi-2-0x0-2,3-dihydro-1H-
benzoldjimidazol-5-yhisulfamoylphenyl)-1,13-dioxe-5,8,1 i -irioxa-2,14-
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dinzahexadecan-16-oyl}-4-hydroxy-N-(4-(4-methylithiazol-5-yhbenzyDpyrrolidine-2-
carboxamide TFA sali (1-B4)
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To a sohution of (285 4R)-1-{({5)-14-amino-2-{feri-buiyl)}-4-ox0-6,9,1 2-trioxa-3-
azatetradecan--ovi)-4-hy droxy-N-(4-(4~-methylthiazol-5-vl}benzyhpvrrolidine-2-
carboxanude hvdrochloride salt (Ie, 10.7 mg, 0.0163 ramol, T equiv) in DMF (163 ul, 0.1M)
was added to 3-(N-(6-(3-(4-(dimethylamino}butoxy }-3-propoxyphenoxy }-1,3~dimethyl-2-
oxo0-2,3-dihvdro-1 H-benzoldlimidazol-5-yDsulfamoylbenzoic acid (3b, 10.2 mg, 0.0163
10 mmol, 1 equiv). DIPEA (8.5 ul, 0.0488 mmol, 3 equiv) was added. followed by HATU (6.2

mg, 0.0163 mmol, 1 equiv). After stirring at ambient temperature for 19 hours, additional
DIPEA (8.5 microliters) and HATU (6.2 mg} were added to ensure complete conversion.
After stirring at ambient temperature for an additional 4 hours, the mixture was diluted with
MeOH and purified by preparative HPLC to give the desired product 1-B4 as the
18 trifluorcacetate salt (6.50 mg, 0.00484 munol, 30%, brown oil).
YH NMR (500 MHz, MeOD) § 8.95 (s, 1H), 818 (L J= 1.7 Hz, 1H), 794 (d. J= 7.8
Hz, 1H), 7.77 (dd, 7= 7.9, 1.1 Hz, 1H), 7.62 (d, J = 9.4 Hz, 1H), 7.46 - 7.31 {m, SH), 6.61 (d.
J=19Hz iH), 6124, J=21Hz 1H), 575572 (m, 1H), 5.61 =557 (m, 1H)}, 469 (d,.J
=0.5 Hz, 1H), 4.60 ~ 4.44 (m, 3H), 435 (d, /= 15.5 Hz, 1H), 4.06 - 3.95 (m, 2H), 3.84 (ddq.
20 J=447,129 62 Hz, 6H), 371 - 3.56 (m, 9H), 3.55 - 3.49 {m, 2H), 3.45 - 3.40 (m, 3H),
327-315(m, 6H), 2.90(d, /=61 Hz 6H), 2.50-2.43 {(m, 3H), 2.23(dd, J=13.1, 76 Hz,
1H), 208 (ddd, /=13.4,93, 44 He, 1H), 191 - 1.80{(m, 2H), 1.84 - 179 (m, 2H), 1.76 -
171 (m, 2H), 1.08 — 0.92 (m, 12H). LCMS: 1229.53 (M+H).
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Example 19: CR45)-1-((BR}-15-(tert-butyl}-1-3-(N-(1,3-dimethyl-2-0x0-6-(3-
propoxyphenoxy}-2,3-dibydro-1H-benzoldimidazol-5-ylsuifameyl)phenvi}-1,13-
dioxo-5,8,11-tricxa-2,14-diazabexadecan-16-ovl)-4-hydroxy-N-{4-{(4-methyithiazol-
S-yhbenzyhpyrrolidine-2-carboxamide (I-B5)
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To a solution of (2R 48)-1-({R}-14-amino-2-(rert-butyl}-4-0x0-6,9,12-trioxa-3-
azatetradecan-1-ovh-4-hy droxy -N-{4-(4-methylthiazol-5-vi}benzyipvrrolidine-2-
carboxamide hydrochloride salt (35.2 mg, 0.0536 mupol, I equiv) in DMF {536 wd, 0. 1M} was
added to 3-(V-(1,3-dimethyl-2-ox0-6-(3-propoxyphenoxy)-2,3-dihydro-1H-
benzoldimidazol-5-visulfamovibenzoic acid (27 4 mg, 0.0536 munol, 1 equiv). DIPEA
{28.0 pl, 0.161 mmol, 3 equiv} was added, followed by HATU (20 4 mg, 0.0536 mmol, 1
equiv). After stimng at ambient temperature for 14 hours, the mixture was dituied with
FtOAc and washed with 10% citnic acid (aq), three times with saturated sodium carbonate,
saturated sodium bicarbonate, water, and brine. The organic laver was dried over sodium
sulfate, filtered, and concentrated under reduced pressure. Purification by column
chromatography (ISCO, 4 g silica cohumn, 0-10% MeOH/DCM, 25 minute gradient) gave the
desired product 1-BS as an oily residue (28.55 mg, 0.000.0256 mmol, 48 %)

UH NMR (500 MHz, MeOD) § 8.85 (s, 1H), 8.17 (d. /= 5.9 Hz, 1H), 7.91 (d, /= 8.0
Hz, 1H), 777 (4, /=83 Hz TH), 746734 (m 6H), 7.05 - 6,99 (m, 1H), 6.58 - 6.52 (m,
2H), 6.05 (dd, J=47, 2.4 Hz, 2H). 469 (s, 1H). 461 — 4.48 (m, 3H), 433 (d, /= 155 Hz,
TH), 4.06 ~ 3.93 (m. 2H), 3.89 ~ 3.78 (m, 4H), 3.69 ~ 3.62 {m, 8H), 3.59 (1, /= 5.6 Hz, 2H),
349 (dt, J= 5.8, 3.3 Hz 2H). 3.42 (s. 3D, 3.22 (s. 3HD), 2.46 (d, J = 2.9 Hz, 3H), 2.27 - 2.21
(m, 1H}, 2.08 (ddd, /=13.3,92, 44 He, 1H), 1.75(d, =140, 7.0 Hz, 2H), 1.06 - 098 (m,
12H). LCMS: 1113.76 (M+H).

Example 20: (25,4R)-1-((5}-2-{6-(3-(N-{(1,3-dimethyl-2-0x0-6-{3-propoxyphenoxy)-

2,3-dibydro-1H-benzo]d]imidazol-S-yjsuifamoylibenzamido}hexanamido}-3,3-
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dimethyibutanoyl)-4-hyvdroxy-N-(4-(4d-methylthiazol-S-yi)benzylipyrrolidine-2-
carboxamide (§-B6)
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To a solation of (25 4R-1-((5)-2-{6-aminchexanamido)-3,3-dimethytbutanoyi)-4-
hydroxy-~N-(4-(4-methylthiazol-5-yhbenzyUpyrrolidine~-2-carboxamide hydrochlonde salt
(6h, 11.6 mg, 0.020 mmel, 1 equiv) in DMF (400 pl, 0.05M) was added to 3-(N-(1,3-
dimethvi-2-0x0-6-(3-propoxyphenoxy)-2,3-dihvdro-1 H-benzodlimidazol-5-
vhsulfamovlybenzoic acid (1a, 10.2 mg, 0.020 mmol, | equiv). DIPEA (10.5 pl, 0.060
mmol, 3 equiv) was added, followed by HATU (7.6 mg, 0.020 munol, 1 equiv). After stirring
at armnbient temperature for 23 hours, the mixture was diluted with EtOAc and washed with
10% citric acid {aq), three imes with saturated sodium carbonate, saturated sodium
bicarbonate, water, and brine. The organic laver was dried over sodium suifate, filtered, and
concentrated under reduced pressure. Purification by column chromatography (ISCO, 4 ¢
stfica columm, 0-10% MeQOH/DCM, 25 minute gradient} gave the desired product compound
-Beo.

'H NMR (500 MHz, MeOD) § 8.87 (s, 1H), 8.15 (s, 1H), 7.92 (d. /= 7.9 Hz, 1H),
781(d, J=88 Hy, 1H), 7.77(d.J=7.9 Hz, 1H), 7.47 — 7.35 (m, 6H). 7.02 (L. /= 8§ 1 Hz,
TH), 655(d, J=73Hz 2H),6.05(d, /=8 1Hz 2H) 463 {d J=88Hz, 1H) 459 - 447
(o, 3H)Y, 437 431 (m, 1H), 390(d, J=107Hz 1H), 3.83-3.77 {m, 3H), 3.43(d, /=57
Hz, 3H), 3.34 (d. J = 8.5 Hz, 2H), 3.23 (s, 3H), 2.46 (d, /= 6.4 Hz, 3H), 2.33 — 2.24 (m, 2H),
2.23 - 218 (m, 1H), 2.12 - 2.05 (m, 1H), 1.75 (g, J = 7.0 Hz, 2H), 1.65 (s, 2H), 1.62 ~ 1.56
(m, 2H), 1.41 ~ 1.34 (oo, 2H), 1.04 - 0.97 (m, 12H). LCMS: 1113.68(M-+H).
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Example 21: (25,4R)-1-((5}-2-{6-(3-(N-{6-(3-(4d-(dimethyviaming)butoxy)-5-
propoxyphenoxy)-1,3-dimethyl-2-0x0-2,3-dibydro- 1 H-benzo[dlimidazol-5-
yvisuifameyviibenzamidojhexanamido)-3,3-dimethyibutanoylj-4-hydroxy-N-{4-(4-
methylthiazol-5-yDbenzyDpyrrolidine-2-carboxamide TFA salt (1-B7)
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To a solution of (28 4R)-1-({8)-2-{6-aminchexanamido)-3,3-dimethyibutanoyl)-4-

hydroxy-N-(4-(4-methylthiazol-3-v1}benzy Dpvrrolidine-2-carboxamide hydrochioride salt
{1, G.0185 mmoi, 1 equivy in BMF (370 pl, 0.05M) was added to 3-(N-(6-(3-{4-

10 {(dimethylamino}butoxy }-3-propoxyphenoxy)-1,3-dimethyl-2-ox0-2,3-dihy dro-1 H4-
benzoldimidazol-3-vijsulfamoviybenzoic acid (6%, 13.7 mg, 0.0185 mmal, i equiv). DIPEA
(5.7 ul, 0.0555 mmol, 3 equivy was added, followed by HATU (7 mg. 0.0185 mmnol, 1 equiv).
After stirring at ambient temperature for 22 hours, the mixture was diluted with MeOH and
purified by preparative HPLC to give the desired product compound §-B7 as the

15 influoroacetate salt. LCMS: 1153.08 (M+H).
Example 22: {2S5,4R)-1-{{S)-15-(tert-butyl)-1-(4-(N-{1,3-dimethyl-2-0x5-6-{3-
propoxyphenoxy)-2,3-dihyvdro-1H-benzo{d]imidazol-5-vlsuifamoylphenyi)-1,13-
dioxo-5.8,1 -frioxa-2,14-diazahexadecan-16-0yl}-4-hydroxy-N-{4-(4-methvithiazol-
S-yl)benzyl)pyrrolidine-2-carboxamide (§-B8)
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To a sohution of (285 4R)-1-{({5)-14-amino-2-{feri-buiyl)}-4-ox0-6,9,1 2-trioxa-3-
azatetradecan--ovi)-4-hy droxy-N-(4-(4~-methylthiazol-5-vl}benzyhpvrrolidine-2-
carboxanude hvdrochloride salt (3b, 13.1 mg, 0.020 mymol, 1 equiv) in DMF (200 ul, 0.1M)
was added to 3-(N-(1,3-dimethyl-2-0x0-6-(3-propoxy phenoxy )-2,3-dihydro-1H4-
benzo[dlimidazol-5-vDsulfamovibenzoic acid (Id, 10.2 mg, 0.020 nmumol, 1 equiv). DIPEA
(10.5 pl, 0.060 mamol, 3 equivy and HATU (7.6 mg, 0.020 mmol, 1 equiv) were then added.
After stitving at ambient teroperature for 17 hours the mixture was diluted with EtQA¢ and
washed with 10% citric acid {aq). brine, saturated sodium bicarbonate, water and brine. The
organic laver was dried over sodium sulfate, filtered, and concentrated under reduced
pressure. Purification by columm chromatography (ISCO, 4 g sihica column, 0-10%
MeOH/DCM, 25 nunute gradient) gave the desired product compound I-BS8.

'H NMR (500 MHz, MeOD) § 8.86 (d, /= 7.0 Hz, 1H), 7.80 - 7.62 (m, 4H), 7.46 —
7.35 (m, SH), 7.00 (t,J = 8.2 Hz, 1H), 6.59 ~ 6.52 (m, 2H). 6.09 (1, J = 2.3 Hz. 1H), 5.98 (dd,
J=81, 1.8 Hz 1H), 469 (d. J= 7.0 Hyz, 1H), 459 — 4.45 (m. 3H), 434 (d, J = 15.5 Hz, 1D,
4.03 ~3.94 (m, 2H), 3.88 — 3.76 (m, 4H), 3.64 (dd, /= 133, 4.4 Hz, 10H). 355 (L. /=52
Hz, 2H), 3.43 (d, J = 4.9 Hz, 3H), 3.23 (s, 3H), 2.46 (d, J = 3.2 Hz, 3H). 2.26 ~ 2.18 (m, 1H),
208{ddd, J=133,93 44 Hz 1H), 1.74 (b, J=T74Hz, 2H), 1.05-097 {m, 12H) LCMS:
111411 (M+H).

Example 23: Compound -B9
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Compound I-B% was synthesized following the procedures described in Example
15, from 3-(N~{6-(3~(4~-(dimethylamino)butoxy)-3-propoxyphenoxy)-1,3~dimethyl-2-
ox0-2,3-dihydro-1H-benzo|dlimidazol-5-ylsulfamoyhbenzoic acid (1a) and (285 4R)-1-
{(8)-2-(4-(2-({15,3R)-3-aminocy clobutoxy jpvridin-4-y1}-1H-pyrazol-1-vi}-3,3-
dimethylbutanoyvi)-4-hydroxy-N-{{8)~1-{4-{(4-methyithiazol-3-y phenyDethvDpyrrolidine-2-

carboxamide hydrochloride salt (95).
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Example 24: Compound I-Bi§
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Compound I-B18 was synthesized following the procedures described in Example

15, from 3~-(N-{6-(3-(4-{dimethylamino}butoxy }-5-propoxyphenoxy )~ 1,3-dimethyl-2~

W

ox0-2,3-dihydro~1 H-benzo[dlimidazol-5-yhsulfamoyDbenzoic acid (1¢) and (28,4R)-1-
({(8)-2~(4-2-((18,3R)-3~-aminocy clobutoxy pvridin-4-y}-1H-pyrazol-1-v1)-3,3-
dimethy lbutanoy-4-hydroxy -N-({(8}-1-(4-{(4-methylthiazol-5-yypheny DethyDpyrrolidine-2-

carboxamide hydrochloride salt (95).
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10 Example 23: Compound I-B1}

g
811 g\]i
Compound i-B11 was synthesized following the procedures described in Example
15, from 3-(N-(6-(3-(4-(dimethylamino)butoxy)-5-propoxyphenoxy)-1,3-dimethyl-2-
15 oxo-2,3-dihydro-1H-benzofdlimidazol-5-vi)sulfamovDbenzoic acid (1a) and (25,4R)-1-~
{({S)-2-(4-(2-((S)-3-amunopyrrolidin-1-yDpyridin-4-y1}- 1H-pyrazol-1-yH-3-
methylbutanoyl-4-hydroxy-N-{{$)-1-(4-{(4-methvithiazol-5-yHphenylethy Dhpyrrolidine-

2-carboxamide hydrochloride salt (11h).
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Example 26: Compound I-Bi2
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1-B12
Corpound I-B12 was synthesized following the procedures described in Example
15, from 3-(N-{(6-(3~(4-{(dimethylaminolbutoxy)-5-propoxyphenoxy)-1,3-dimethy|-2-
oxo-2,3-dihydro-tH-benzo[dlimidazol-5-vDsulfamoyDbenzoic acid (1¢) and (28 4R)-1-
{((8)-2~(4-(2-((8)~-3~amunopyrrolidin-1-yDpyridin-4-yD)- | H-pyrazol-1-y1)-3-
methylbutanoyli-d-hydroxy-N-({5)-1-(4-(4-methyithiazol-5-yDphenyethyDpyrrolidine-
2-carboxamide hyvdrochloride salt (11b).

Example 27: Compound §-Bi3
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Compound I-B13 was synthesized following the procedures described in Example
15, from 3-(N-(6-(3-(4-(dimethylamino)butoxy }-S-propoxyphenoxy 3- 1, 3-dimethyl-2-
ox0-2,3-dihydro~1 H-benzo[djimidazol-53-yhsulfamoyDbenzoic acid (1a) and (25 4R)-1-
({R)-2-(4-(2-({11,3R)-3-aminocyclobutoxy jpyridin-4-yl}-1H-pyrazol-1-y1}-3-
methylbutanoyh-4-hydroxy-N-((5)-1-(4-{(4d-methyithiazol-S-yliphenyethyvDpyrrolidine-

2-carboxamide hydrochloride salt (13b).
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Example 28: Compound I-Bi4
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Corpound I-B14 was synthesized following the procedures described in Example
5 15, from 3-(N-(6-(3-(4-(dimethylamino)butoxy)-5-propoxyphenoxy)-1,3-dimethyl-2-
0)&0*2,3~dih\/dl‘0* tH-benzo[dlimidazol-5-yDsulfamoyhbenzoic acid (1¢) and (28 4R)-1-
2-(4-(2~((1r,3R)-3-aminocyclobutoxypyridin-4-y1)- 1H-pyrazol- 1-y1-3-
methyibutanoyl)~4~hydm>;ynN -{{8)-1-{4-(4-methylthiazol-5-yHphenyDethyDpyrrolidine-
2-carboxamide hyvdrochloride salt (13b).
10 Example 29: Compound §-BiS
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Compound I-B15 was synthesized following the procedures described in Example
15, from 3-(N-(6-(3-(4-(dimethylamino)butoxy }-S-propoxyphenoxy 3- 1, 3-dimethyl-2-
15 oxo-2,3-dihydro~1 H-benzo[djimidazol-3-yhsulfamoylbenzoic acid (1a) and (25 4R)-1-
({85)-2-{4-(2-((15,3R)-3-aminocyclobutoxy jpyridin-4-yi)- 1 H-pyrazol-1-yi)-3,3-
dimethyibutanoyi)-4-hydroxy-N-((5)-1-{4-{4-methylthiazol-5-
yhphenybhethyDpyrrolidine-2-carboxamide hydrochloride salt (15b).
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Example 3¢: Compound I-Bis6
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Corpound I-B16 was synthesized following the procedures described in Example

15, from 3-(N-{(6-(3~(4-{(dimethylaminolbutoxy)-5-propoxyphenoxy)-1,3-dimethy|-2-

(v

oxo-2,3-dihydro-tH-benzo[dlimidazol-5-vDsulfamoyDbenzoic acid (1¢) and (28 4R)-1-
({S)-2~-(4-(2-((1s,3R}-3~aminocyclobutoxy jpynidin-4-y1)~1 H-pyrazol-1~-y1)-3,3-
dimethyibutanoyli-4-hydroxy-N-((5)-1-(4-{(4-methylthiazol-5-
yhphenybethyDpyrrolidine-2-carboxamide hydrochloride salt (18h).

10 Example 31: Compound -B17
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Compound I-B17 was synthesized following the procedures described in Example
15, from 3~(N-{(6-(3~(4-(dimethylamino}butoxy)-3-propoxyphenoxy)-1,3-dimethyl-2-
15 oxo-2,3-dihydro-1H-benzofdlimidazol-5-vi)sulfamovDbenzoic acid (1a) and (25,4R)-1-~
{({S)-2-(4-(2-({({(R)-1-aminopropan-2-yhoxy jpyridin-4-y)-1 H-pyrazol-1-yl}-3-
methylbutanoyl)-4-hydroxy-N-{{S)-1-(4-(4-methylithiazol-5-yDHphenyDethy Dpyrrohdine-

2-carboxamide hydrochloride salt (17h).
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Example 32: Compound I-Bi§
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Compound I-B18 was synthesized following the procedures described in Example

W

15, from 3~-(N-{6-(3-(4-{dimethylamino}butoxy }-5-propoxyphenoxy )~ 1,3-dimethyl-2~
ox0-2,3-dihydro~1 H-benzo[dlimidazol-5-yhsulfamoyDbenzoic acid (1e) and (25,4R)-1-
({(8)-2-(4-2~(({R)-1-aminopropan-2-yhoxv)pyridin-4-y - 1H-pyrazol-1-y1)-3-
methylbutanoyl)-4-hydroxy-N-{{8)-1-(4-(4-methylthiazol-5-ylphenyliethypyrrolidine-
2-carboxamide hydrochloride salt (17h).
10 Example 33: Dose-Dependent Destabilization of TRIM24 in Celis

Wild-type or cereblon null 2937 cells, or MCF7 celis, were treated with compounds
of the application. The cells were treated for 4 hours or 18 hours with representative
compounds at a final concentration of 10 pM, 5 uM, or 0.5 uM, or with a vehicle control.

Cells were harvested and lysed using RIPA buffer with Halt protease inhibitors and 0.1%

[
W

benzonase on ice for 15 minutes. The amount of total protein was quantified using the BCA

assav. Primary antibodies used were TRIM24 (Cell Signaling Technology) as well as actin

{Santa Cruz). Blots were imaged using secondary antibodies (LI-COR) on the

OdvsseyCLxImager. Band intensities were quantified using the LI-COR software. TRIM24

signal was normalized to the actin loading control. The signal intensity of TRIM24 from

20 cells treated with DMSO was set to 1, and all other treatment conditions were normalized to
the DMSO condition per imnmunoblot to determuine the level of TRIM24, which was
expressed as a ratio to the TRIM24 level in the DMSO treated cells. As shown in FIGs TA,
2A-2C, 5, and 6, treatment of cells with representative compounds of the present application
destabilized TRIM24,

25 In addition, MCF7 cells were treated for 24, 48, and 72 howrs with representative

compounds of the application at 5 uM. As shown i FIG. 7, the level of TRIM24 in cells

treated with 5 uM Compound I-B3 significantly reduced when compared to vehicle. The

decrease n the level of TRIM24 continued over a 24 h to 72 h period.
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Example 34: Destabilization of TRIM24 in the Presence of Proteosomal Degradation
Enhibiters

The level of TRIM24 cells treated with representative compounds of the application
was determined. Cells were treated for 18 hours with representative compounds of the
present application at a concentration of 10 uM or 5 uM and 0.5 uM alone, or in the presence
of MLN4924 at 1 uM, or Carfilzomib at 500 nM. Celis were harvested and lvsed using RIPA
bufter with Halt protease inhibitors and 0.1% benzonase on ice for 15 minutes. The level of
total protein was gquantified using the BCA assay. Primary antibodies used were TRIM24
(Cell Signaling Technology) as well as actin (Santa Cruz). Blots were imnaged using
secondary antibodies (LI-COR) on the OdysseyCLxImager. Band intensities were quantified
using the LI-COR software. TRIM24 signal was normalized to the actin loading control.
The signal intensity of TRIMZ24 from cells {reated with DMSO was set to 1, and all other
treatment conditions were normalized to the DMSO condition per imumunoblot fo determine
the level of TRIMZ4, which was expressed as a ratio to the TRIM24 level in the DMSO
treated cells. As shown in FIGs 4A and 4B, treatment of cells with proteosomal degradation

mhibitors affected the TRIM24 destabilization by the compounds of the present application.
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Example 35: TRIM24 Binding Alpha Assay

The alpha assay was used to assess the binding of the compounds of the application to
TRIM24 at various concentrations. All compounds were added at concentrations from 50
uM to 0.002 uM. Compounds that bind to TRIM24 compete with the PHD-bromodomain of
TRIMZ24 in interacting with the donor bead, and the H3K23ac histone peptide bound to the
acceptor bead, which causes a decrease in signal. 1Cso values were calculated by using
Graphpad PRISM s log{inhibitor) vs. response — variable slope (fow parameters). Binding to
TRIM24 of Compounds I-Al - [-A1Z, I-BI - I-B4, Cmpds A-E are shown 1n FIGs. 3A and
3B

Table 1 shows Alpha Assay binding data of compounds of the application

Compound s Compound ICso
I-Al D I-B1 C
I-A2 D I-B2 A
I-A3 D I-B3 B
I-A4 B I-B4 A
I-AS C Cmpd A D
I-AG A Cmpd B B
I-A7 D Crpd C A
I-A8 D Cmpd D A
[-A9 D Cmpd E C
FATO A

A 0-50 nM B: 50-100 nM
I-A11 A

C: 100-500 nM D >300 oM
I-A12 A
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EQUIVALENTS

Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimoentation, many equivalents to the specific embodiments and methods
described herein. Such equivalents are intended to be encompassed by the scope of the
present application.

All patents, patent apphications, and literature references cited herein are hereby

expressly mncorporated by reference.
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CLAIMS
i. A bifunctional compound of Formula X:

(Targeting L.igand) m(l-inker}m(:t)egmn) (X)

wherein:

W

the Targeting Ligand is capable of binding to TRIM24;

the Linker is a group that covalently binds to the Targeting Ligand and the Degron;

and
the Degron is capable of binding to a ubiquitin ligase.
10 2 The bifunctional compound of claim 1, wherein the Targeting Ligand is of Formula
TL-L
Ry
N >, X Fd A
G (TL-D).
or an enantiomer, diastereomer, stereocisomer, or pharmaceutically acceptable salt thereof,
wherein:
15 A 1s phenvl or 5- or 6-membered heteroaryl contaiming 1 or 2 heteroatorns selected

from N and S, wherein the phenyl or heteroary! 1s optionally substituted with 1 to 3 Rs;
G is phenyl or 5- or 6-membered heteroarvi containing 1 or 2 heteroatoms selected
frora N and 8, wherein the phenyl or heteroary! is optionally substituted with 1 to 3 Rs
X 15 S{(O);
20 Y 15 O or NRy;
Riis H, {Ci-Cq) alky], or {C1-Cy) haloalkyl;
Rz is H, {Ci-Cy) alkyl, or {C1-Cy) haloalkyl;
Rsis H, (Ci-Cy) alkyl, or (C1-Cy) haloalkyl;
Ra1s H, (Ci-Cys) alkyl, or (€1-Cs) haloalkyl;
25 each Rs is independently (C1-Co) alkvl, {(C1-Co) haloalkyl, {C1-Cs) alkoxy, (Ci-Co)
haloalkoxy, halogen, OH, or NH, wherein the alky! or alkoxy is optionally substituted with
one of more substituents selecied from NR7Rs, phenyl, and 5- or 6-memberad heteroaryl

containing 1 or 2 hetercatoms selected from N and §;
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sach Re is independently ({1-Ce) alkvl, {C1-Ce) haloalkvl, {Ci-Ce} alkoxy, {Ci-Ce)
haloalkoxy, halogen, OH, or NHz, wherein the alky! or alkoxy i3 optionally substituted with
one or more substituents selected from NRsRs, phenvl, and 5- or 6-membered heteroaryl
containing 1 or 2 heteroatoms selected from N and §;
5 each R7 and Rs is independently H, (C1-Ca4) alkvl, or (Ci-Cs) haloalkyl; and
1150, 1 or2,

wherein the Targeting Ligand is bonded to the Linker via attachmentto A or G.

3. The bifumctional compound of claim 2, wherein A is phenyl optionally substituted

10 with 1 to 3 Rs.

4. The bifunctional compound of claim 2, wherein A 1s 5-membered heteroarvi

optionally substituted with 1 to 3 Rs.

15 5 The bitfunctional compound of any one of claims 2 to 4, wherein Ry is {(C1-Cq) atkyl
6. The bifunctional compound of any one of claims 2 to 5, wheremn Rz 15 (C1-Ca) alkyl.
7. The bifunctional compound of any one of claims 2 to 6, wherein Rais H.

20
8. The bifunctional compound of any one of claims 2 t0 7, X 15 S{O)
9. The bifimctional compound of anv one of claims 2 {o 8, wherein tis 2,

25 10, The bifunctional compound of any one of claims 2 t0 9, wherein Y is O.

It The bifunctional compound of any one of claims 2 to 10, wherein G 1s phenyl

optionally substituted with 1 t0 3 Re.

30 12 The bifumctional compound of any one of claims 2 {0 11, wherein G is phenyl.

13. The bifunctional compound of claim 2, wherein the Targeting Ligand is of Formula

TL-fa or TL-Ib:
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(TL-Iay or {TL-Ib),
wherein the Targeting Ligand 15 bonded to the Linkere via the m%m next to A in TL-Ia and

the mgﬂ next to Gin TL-1b.

Wh

14 The bitfunctional compound of claim 2, wherein the Targeting Ligand 1s of Formula

TL-Ic, TL-Id, or TL-Ie,:

(TL-Id}, or

{TL-fe},
e

{Rgli.3

160 wherein the Targeting Ligand is bonded to a Linker via A or in TL-Ic, via G or

{Rs}1-s {Rs}is
Zf N

)
=2 in TL-1d, and via G or %”’ n Tl-le

i5. The bifunctional compound of claim 2, wherein the Targeting Ligand is of Formula

TL-Hf, TL-Ig, TL-th, TL-Ii, TL-L, or TL-1k:
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= ML._gm
x\ﬁj
{Rs}i-s (TL-If), Re}t-s (T1.19),

(TL-11),

(TL-1j}, or (TL-1K),

wherein the Targeting Ligand s bonded to the Linker via the ...%.u next to A m TL-If, via the

_...é__ next to {(Rs)1-s in TL-Ig, via the __gm next to G in TL-th and TL-§j, via the _...%...

(93}

{Rs}1-3 {Rs}t-3

@%m : S
[] [
nextto in TL-1i, and via the next to Q\\/ in TL-1k.

16,  The bifunctional compound of claim 2, wherein the Targeting Ligand is of Formula

TL-IL, TL-Im, TL-In, TL-fo, TL-Ip, or TL-1g:
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Z
\\,9
Reha (re-1), (Rek2 (TL-tm),
{Ra}1.3
5?;; ;\?3 /lE
: N
o
R,
= Qg
2
(TL-In), {Rs}1.3 (TL-
fo},
(Rs}1.3 {Rs}-3
R3 M. Lgm R3 mj{iﬁk
N & N ~s5%
ol &
g DR
S % RN
5 Rt (Ti-tp) or Rektz  (11-19),

wherein the Targeting Ligand s bonded to the Linker via the "_.%,. next to A m TL-1L, via the

% §....., {Rs)1-3

\\33 “1h

& b

next to {(Re)12 i TL-1m, TL-To. and TL-1q, via the next to in
{Rsl-3

N"i’ﬁ §

athe " nente SN
TL-In, and via the next {o m TL-Ip.
10 17.  The bifunctional compound of any one of claims 1 to 16, wherein the Linker 15 of

Formula LO:
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Zy
N AN
p3 g p2

or an enantiomer, diasiereomer, or sterecisomer thereof, wherein

{LO).

plis an integer selected from 0 to 12
p2 is an integer selected from G 1o 12;
5 p3 15 an integer selected from 1 to 6, or 0 when Q is Q1-(0)0-1~Qu;
each W 1s independently absent, CHz, O, 8, NH, or NRus;
Z11s absent, OCH2C{OINH, OCH2C(O)NRs, COINH, C(OINR1s, NHC((),
NR1C(0), C{O), CHz, O, NH, or NRug;
each Ruo is independently Ci-Cs alkvl; and
10 (3 1s absent, NHC(OCH>, O(CH)o, or Qi-(Go1-0n;
Q1 and Q2 are each independently absent, C:-Ca alkyvlenyl, cyvclopropyl, cyclobutyl,
cyclopentyl, phenyl, pyridinyl, pyrimidinyl, pyrazinyl, or 5- or 6-membered heterocvelyl

containing 1 or 2 N,
wherein the Linker 1s covalenily bonded to a Degron via the mé_ next to (3, and covalently

15 bonded to a Targeting Ligand via the % next to Z1.

18. The bifunctional compound of claim 17, wherein the Linker is selected from:

i H

" ™~ " WW\/%\ §/

O o
/\B/ X »
O
Za R
R ST
p3 p1 H

(LD,

{L2),

TL

/
Q

O
H
N w\/\}\\ -
N
p3 pt
20 (L3},
o
N
o WO\/\}*\N %’/
p3 p1

TL

([" 4) >
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H
TL N

’
™ N W, .
\Mvé \/ﬁ\&%

p1

(L9},
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b QW\%
pi
\g/ ” (L14),
/\\ﬂ/ Wmdw
3 p1
s (116}, and
- H
o “Wg\
n3 a

19, The bifunctional compound of any one of claims 1 to 18, wherein the Degron is of

Formula D3;

(1L.13),

(L17).

(D3),
or an enanfiomer, diastereomer, or stereoisorer thersof, wherein:
Yy is a bond, (CHa)e, (CH2306-0, (CH2)ows-C{OINR 11, (CH2)es-NR 1 C(O), (CH2Yo-
NH, or {CH2)e-NR1;
Z1s C{O) or CR13¥;
Riiis Hor C~Cs alkyl;
Riz 18 C1-Co alkyl or C{0)-Ci-Co alkyl;
each Ris 1s independently H or Ci1-Cs alkvl;
each Rus 1s independently C1-Cs alkyvl;
Ris s H, deuterium, C-Cs alkyvl, F, or Ck;
gach Ris is independently halogen, OH, C1-Cs alkyl, or C1-Cs alkoxy;
gis 0, 1, or 2; and

vis0, 1,2 0r3

wherein the Degron is covalently bonded to the Linker via mgm.

20. The bifunctional compound of claim 19, wherein 7 1s C(O).
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21. The bifumctional compound of claim 19 or 20, wherein Y115 a bond, O, or NH.

22, The bifunctional compound of any one of claims 19 to 21, wherein the Degron is of

5 Formwla D3a, D3b, D3¢, or D3d:

e Y_m
(R 4)q (? YE é C: ] :
....... =
:<A>‘ L/E (Rae)s P
(D3a) (D3b)
RM)q \
* b o~
§< \},r/\X ’[V/
sl 133¢). or (D3d)
23, The bifunctional compound of any oune of claims 1 {0 18, wherein the Degron is of
10 Formula D1 or D2
)
M OH
N
OH
A
(Ri7lg (D1) or (D2),

or an enanfiomer, diastereomer, or stereoisorer thersof, wherein:
each Ry7 is independently {1-Cs alkyvl;
g'is0, 1,2, 30r4;
15 Risis H or C1-Cs atkyl;
Roo 18 t-butyl ot 1~propyl;
NH
Reoiis k&b and bonded to the carbon atom marked with ¥ with the nitrogen atom, or
5~ or 6~-membered heteroarvl containing 1 or 2 heteroatoms selected from N, O, and 8; and

Raz 18 H or C1-C3 alkyl,

20 wherein the Degron is covalently bonded to the Linker via mgm.
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24, A pharmaceutical composition comprising a therapeutically effective amount of the
bifunctional compound of any one of claims 1 to 23, or an enantiomer, diasierecmer,
sterecisomer, or pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

Carrier.

25 A method of inlubiting a target protein or modulating the amount of a target protein,
comprising administering to a subject in need thereof an effective amount of a bifunctional
compound of any one of claims 1 10 23,

26, A method of treating or preventing a disease in which TRIM24 plays a role,
comprising administering to a subject in need thereot an effective amount of a compound of
any one of claims 1 to 23.

27. The method of claim 26, wherein the disease is cancer or a proliferation diseage.

28. A bifunctional compound of any one of clairos 1 to 23 for use in the manufacture of a

medicament for treating or preventing a disease in which TRIM24 plays a role.

29. A bifunctional compound of any one of claims 1 to 23 for use in treating or

preventing a disease in which TRIM24 plays a role.

30. Use of a bifunctional compound of any one of claims 1 to 23 i the manufacture of a

medicament for treating or preventing a disease in which TRIM24 playvs a role.
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