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DEGRADATION OF BRUTOXN’S TYROSINE KINASE (BTK) BY CONJUGATION OF BTK

INHIBITORS WITH E3 LIGASE LIGAND AND METHODS OF USE
CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to, and the benefit of, U.S. Provisional Application Nos.
62/623,387, filed January 29, 2018 and 62/674,946, filed May 22, 2018, the entire contents of

each of which are incorporated herein by reference.

BACKGROUND

Ubiquitin-Proteasome Pathway (UPP) 1s a critical pathway that regulates proteins and
degrades misfolded or abnormal proteins. UPP is central to multiple cellular processes, and if
defective or imbalanced, leads to pathogenesis of a variety of diseases. The covalent attachment
of ubiquitin to specific protein substrates is achieved through the action of E3 ubiquitin ligases.
These ligases comprise over 500 different proteins and are categorized into multiple classes
defined by the structural element of their B3 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 ubiquinated and degraded by
proteasomes. Various immunomodulatory drugs (IMiDs), e.g., thalidomide and lenalidomide,
binds to CRBN and modulates CRBN’s role in the ubiquitination and degradation of protein
factors involved in maintaining regular cellular function.

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

Bruton’s tyrosine kinase (BTK) 1s a member of the Tec family of tyrosine kinases and a
key signaling enzyme expressed in B-cells and myeloid cells. BTK plays an essential role in the
B-cell signaling pathway linking cell surface B-cell receptor (BCR)) stimulation to downstream
intracellular responses, and 1s a key regulator of B-cell development, activation, signaling, and
survival. Moreover, BTK plays a role in a number of other hematopoietic cell signaling

pathways, including IgE receptor signaling in Mast cells, Toll ike receptor (TLR) and cytokine
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receptor-mediated TNF-g production in macrophages, inhibition of Fas/APO-1 apoptotic
signaling in B-lineage lymphoid cells, and collagen-stimulated platelet aggregation.

inhibition of BTK has been shown to affect cancer development {e.g., B cell
malignancies) and cell viability, and improve autoimmune diseases {(e.g., theumatoid arthritis
and lupus). Compounds which inhibit BTK via alternative sirategies, such as through
degradation of BTK, have the potential to be more potent than known inhibitors of BTK and are

needed. The present apphication addresses the need.

SUMMARY

The present application relates to novel bifunctional compounds, which function to
recruit targeted proteins (e.g., BTK) to E3 ubiquitin ligase for degradation, and methods of

preparation and uses thereof. The bifunctional compound 15 of Formula X:

(’E’as’getiﬁg Ligand) .......,( Linker)m([)egronj} (X)

wherein:

the Targeting Ligand is capable of binding to a targeted protein, such as a protein kinase
{e.g., BTK);

the Linker 13 a group that covalently binds to the Targeting Ligand and the Degron; and

the Degron is capable of binding to a ubiguitin ligase, such as an E3 ubiquitin ligase (e.g.,
cereblon).

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

The present application also relates to a bifunctional compound of Formula {, IE, or HT:

{Rglot

ff\ ------{ Linker)m@}egron)

Yy

N
s

(D,

Targeting Ligand
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{Rslo1

YSNW( Linker ;) sz (Beg ron)

Yz"”’B"’Yg
¢
&)

§

Re {10, or

Targeting Ligand

{Rigdss

.
S;&""Zg—{ Linker ;} — (Deg ron)

Targeting Ligand

(1),

5  or an enantiomer, diastereomer, sterecisomer, or pharmaceutically acceptable salt thereof]
wherein:
Rs, Re, Ry, Ruo, Rus, Rug, Yo, Y3, Yy, Vs, Zo, A, B, ol, 02, s1, 82, and s3 are each as

defined herein;

(Rs)m (Rs)m
A A
the Linker is a group that covalently binds to e in Formulal, ‘\ed in

10 Formula I, or Zo in Formula [IT and the Degron;
the Degron is capable of binding to a ubiguitin ligase, such as an E3 ubiquitin ligase (i.e.,
cereblon}; and
the Targeting Ligand is capable of binding to a targeted protein, such as BTK.
The present application further relates to a Begron of Formula DO, D1, D2, D3, or B4:
{ Rng)q

15 Reg O O (D1),
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(D2}, (D3), or

(/J)q

Fl{ZB .

or an enantiomer, diastereomer, or steregisomer thereof, wherein Y, Y1, Z3, 74, Zs, Rog, Rao, R,

Rs1, Rz, Rz, Ras, Rss, Rag, Rao, Ray, Rap, v, v, v2, V3, q, and g are each as defined herein, and

5  the Degron covalently binds to a Linker via m%m.

The present application further relates to a Linker of Formula L1 or L2:

K w W L1 or
W N

(L2),

or an enantiomer, diastereomer, or stereoisomer thereof, wherein pl, p2, p3, p4, p4, p5, p6, W,

10 Wy, W, W3, Qu, Qo Zy, and 7 are each as defined herein, the Linker is covalently bonded to a

Degron via the m%m next to Q1 or (32, and covalently bonded to a Targeting Ligand via the m%m
next to 721 or 2.

The present application also relates to a pharmaceutical composition comprising a
therapeutically effective amount of a bifunctional compound of the application, or an

15 enantiomer, diastereomer, or stereotsmer, or pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier.

Another aspect of the present application relates to a method of inhibiting or degrading
BTK. The method comprises administering to a subject in need thereof an effective amount of a
bifunctional compound of the application, or an enantiomer, diastereomer, or stereoisomer, or

20  pharmaceutically acceptable salt thereof, or a pharmaceutical composition of the application.
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Another aspect of the present application relates to a method of modulating (e.g.,
decreasing) the amount of BTK. The method comprises administering to a subject in need
thereof a therapeutically effective amount of a bifunctional compound of the application, or an
enantiomer, diastereomer, or sterecisomer, or pharmaceutically acceptable salt thereof, or a
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 BTK plays a role). The method comprises administering to a
subject in need thereof an effective amount of a bifunctional compound of the application, or an
enantiomer, diastereomer, or stereoisomer, or pharmaceutically acceptable salt thereof, or a
pharmaceutical composition of the application. In one aspect, the disease 1s BTK mediated
disorder. In one aspect, the disease 1s a proliferative disease {e.g., a proliferative disease in
which BTK 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 BTK or wherein the subject is
identified as being in need of BTK inhibition or degradation 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 an enantiomer, diastereomer, or stereocisomer, or
pharmaceutically acceptable thereof, or a pharmaceutical composition of the application.

Anocther aspect of the present application relates to a kit comprising a bifunctional
compound capable of inhibiting BTK activity, selected from a bifunctional compound of the
application, or an enantiomer, diastereomer, ot sterecisomer, or pharmaceutically acceptable salt
thereof.

Aunother aspect of the present application relates to a kit comprising a bifunctional
compound capable of modulating (e.g., decreasing) the amount of BTK, selected from a
bitunctional compound of the application, or an enantiomer, diastereomer, or stereoisomer, or
pharmaceutically acceptable salt thereof.

Another aspect of the present application relates to use of a bifunctional compound of the
application, or an enantiomer, diastereomer, or sterecisomer, or pharmaceutically acceptable salt
thereof, or a pharmaceutical composition of the application, in the manufacture of a medicament

for inhibiting or degrading BTK or for modulating {e.g., decreasing) the amount of BTK.
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Another aspect of the present application relates to use of a bifunctional compound of the
application, or an enantiomer, diastereomer, or stereoisomer, or pharmaceutically acceptable salt
thereof, or a pharmaceutical composition of the application, in the manufacture of a medicament
for treating or preventing a discase {e.g., a disease in which BTK plays a role). In one aspect,
the disease is a BTK mediated disorder. In one aspect, the disease is a proliferative disease {e.g.,
a proliferative disease in which BTK plays a role}.

Another aspect of the present application relates to use of a bifunctional compound of the
application, or an enantiomer, diastereomer, or sterecisomer, or pharmaceutically acceptable salt
thereof, or a pharmaceutical corposition of the application, in the manufacture of a medicament
for treating or preventing cancer in a subject, wherein the cancer cell comprises an activated
BTK or wherein the subject is identified as being in need of BTK inhubition or degradation for
the treatment or prevention of cancer.

Another aspect of the present application relates to a bifunctional compound of the
application, or an enantiomer, diastereomer, or sterecisomer, or pharmaceutically acceptable salt
thereof, or a pharmaceutical composition of the application, for inhibiting or degrading BTK or
modulating (e.g., decreasing) the amount of BTK.

Another aspect of the present application relates to a bifunctional compound of the
application, or an enantiomer, diastereomer, or sterecisomer, or pharmaceutically acceptable salt
thereof, or a pharmaceutical composition of the application, for treating or preventing a disease
{e.g., a disease in which BTK plays a role}. In one aspect, the disease is BTK mediated disorder.
In one aspect, the disease is a proliferative disease (e.g., a proliferative disease in which BTK
plays a role).

Aunother aspect of the present application relates to a bifunctional compound of the
application, or an enantiomer, diastereomer, or stereoisomer, or pharmaceutically acceptable salt
thereof, or a pharmaceutical composition of the application, for treating or preventing cancer in a
subject, wherein the cancer cell comprises an activated BTK or wherein the subject is identified
as being in need of BTK inhibition or degradation for the treatment or prevention of cancer.

The present application provides inhibitors or degraders of BTK that are therapeutic
agents in the treatment or prevention of diseases such as cancer and metastasis.

The present application further provides compounds and compositions with an improved

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

The compounds and methods of the present application address unmet needs in the
treatment of diseases or disorders in which pathogenic or oncogenic endogenous proteins {e.g.,
BTK) play arole, such as cancer.

The details of the disclosure are set forth in the accompanying description below.
Although methods and materials similar or equivalent to those described herein can be used o
the practice or testing of the present application, llustrative methods and materials are now
described. In the case of conflict, the present specification, including definitions, will control. In
addition, the materials, methods, and examples are illustrative only and are not intended to be
himiting. Other features, objects, and advantages of the disclosure will be apparent from the
description and from the claims. In the specification and the appended claims, the singular forms
also include the plural unless the context clearly dictates otherwise. Unless defined otherwise,
all techmcal and scientific terms used herein have the same meaning as commonly understood by
one of ordinary skill in the art to which this disclosure belongs.

The contents of all references (including hiterature 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 admitied to be prior art to the application.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a Western blot showing the levels of BTK, PTKZB, AURKA, CDK7, and
GAPDH in MOLM-14 cells treated for 4 hours with DMSO or 40 nM, 200 nM, or 1 pM of
Compound 1-0.

FIG. 2 is a plot showing the percentage of proliferation of TMDS cells treated with
Compound I-0 at the indicated concentrations, with or without washout following 6 hours of
treatment, relative to TMDS cells treated with DMSO.

FIG. 3 15 a Western blot showing the levels of BTK and Actin in Ramos B cells treated
for 4 hours with BDMSO or 1 nM, 10 nM, 100 nM, 1,000 nM, or 10,000 nM of Compound [1-0 or

Compound -1
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FIG. 4 is a Western blot showing the levels of BTK and Actin in Ramos B cells treated
for 4 hours and 24 hours with DMSO or 0.1 pM, 0.5 uM, 1.0 uM, 5 uM, or 10 pM of Compound
-2,

FIG. 515 a plot showing efficacy of the BTK degrader Compound H-1 in a patient-

derived xenograft MCL mouse model.

DETAILED DESCRIPTION

Compounds of the Application

The present application relates to bifunctional compounds having utility as modulators of
ubiquination and proteosomal degradation of targeted proteins, especially compounds
comprising a moiety capable of binding to a polypeptide or a protein that is degraded and/or
otherwise inhibited by the bifunctional compounds of the present application. Tn particular, the
present application is directed to compounds which contain a moiety, e.g., a small molecule
motety {7.e., having a molecular weight of below 2,000, 1,000, 500, or 200 Daltons), such as a
thalidomide-like moiety, which is capable of binding to an E3 ubiquitin ligase, such as cereblon,
and a ligand that 1s capable of hinding to a target protein, in such a way that the target protein is
placed tn 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

(Targetmg Ligand} m( Linker)w(Degronj

X,
wherein:
the Targeting Ligand is capable of binding to a targeted protein, such as BTK;
the Linker is a group that covalently binds to the Targeting Ligand and the Degron; and
the Dregron 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 { or

Formula 1L
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{Rslo
Ya N-—-—-—-—-—-—{ Linker )-—-—-—-(Degmﬂ)
Y o=B=Y
A\Y 2 5
(1), or
Targeting Ligand
{Rs}o
P Rﬁoz Y, Nm( Linker )w (Deg ron)
¥ =By
e an,

Targeting Ligand
5  oran enantiomer, diastereomer, sterectsomer, or pharmaceutically acceptable salt thereof,
wherein:
Rs, Re, R7, Yz, Y3, Y4, Y5, A, B, o1, and o2 are each as defined herein;

{Relor

Y, N
the Linker is a group that covalently binds to 7 and the Degron;

the Degron is capable of binding to a ubiquitin ligase, such as an E3 ubiquitin higase (i.e.,
10 cereblon); and

the Targeting Ligand is capable of binding to a targeted protein, such as BTK.

In one embodiment, the present application provides a compound of Formula I

L (Raddss

N
53
d Zom{ L;nker)m(Degron) aim,

Targeting Ligand
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or an enantiomer, diastereomer, stereoisomer, or pharmaceutically acceptable salt thereof,
wherein:
Riz, Rus, Rug, Zo, 81, 82, and 3 are each as defined herein;

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

(8]

the Dregron is capable of binding to a ubiquitin ligase, such as an E3 ubiguitin higase (F.e.,
cereblon}; and
the Targeting Ligand is capable of binding to a targeted protein, such as BTK.

The present application further relates to a Degron of Formula DO:

(D0),

10 or an enantiomer, diastereomer, or sterecisomer thereof, wherein Y, Z4, Rzg, Ros, Rao, R31, Ras, v,

and g are each as defined herein, and the Degron covalently binds to a Linker via m%__.
The present application further relates to a Degron of Formula D1 or Formula D4:

(Rzg)q

1\ RaoZs- \/%/
0 NGO T (Raqly
/N i g
Reg O O (D1}, or

(D4),

15 or an enantiomer, diastereomer, or sterecisomer thereof, wherein Y, Z3, Rag, Rug, Rao, R31, v, and

q are each as defined herein, and the Degron covalently binds to a Linker via mém‘

The present application further relates to a Degron of Formula D2:

10
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HN

(D2),

or an enantiomer, diastereomer, or stereoisomer thereof, wherein R, Raz, Raq, and ' are each as

defined herein, and the Degron covalently binds to a Linker via § ,

The present application further relates to a Degron of Formula D3:

{Ragh

o 42)‘!3 03)

5
or an enantiomer, diastereomer, or stereoisomer thereof, wherein Y1, Zs, Rss, Rao, Rap, Rag, v1,
vZ, and v3 are each as defined herein, and the Degron covalently binds to a Linker via mém.
The present application further relates to a Linker of Formula L1
%Ziww\/’“}\ffj/gﬁ
p1t /p2 ,
10 03 P (L1),
or an enantiomer, diastereomer, or stereoisomer thereof, wherein pl, p2, p3, W, Q1, and 71 are
each as defined herein, the Linker is covalently bonded to a Degron via the mg_, next to G, and
covalently bonded to a Targeting Ligand via the § next to Zi.
The present application further relates to a Linker of Formula £.2:
N A
4 V[v
18 (1.2),

11
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or an enantiomer, diastereomer, or stereoisomer thereot, wherein p4, p4', p5, p6, Wi, Wz, W1,
(32, and 72 are each as defined herein, the Linker is covalently bonded to a Degron via the %

next to o, and covalently bonded to the Targeting Ligand via the m%m next 10 2.
Targeting Ligand

Targeting Ligand (TL) (or target protein moiety or target protein ligand or ligand) is a
small molecule which is capable of binding to a target protein of interest, such as BTK.

In one embodiment, a Targeting Ligand is a compound of Formula TL-T or TL-IL

{Rsha {Rslas

e A
L L

(TL-1), (TL-1D),
or an enantiomer, diasteromer, stereoisomer, or pharmaceutically acceptable salt thereof,
wherein:

A is phenyl or 5~ or 6-membered heteroaryl containing 1 or 2 heteroatoms selected from
N and S, wherein the phenyl or hetercaryl is optionally substituted with 1 to 3 Rs;

B is phenyl or 5~ or 6~-membered heteroaryl containing 1 or 2 heteroatoms selected from
N and 8, wherein the phenyl or heteroaryl is optionally substituted with 1 1o 3 Ro;

Y2 i3 NRioa or O

Y35 is C{ONRiob or NRiwC(Oy;

Ya1s NRs™ or, when B 1s bonded to Y, N, or, when Ys is bonded to Vi, N;

Ysis absent, C(O), or CHz;

Rs” 15 H, (Ci-Ca) alkyl, (Ci-Ca) haloalkyl, (Ci-Ca) alkoxy, (Ci-Ca) haloalkoxy, or
halogen,

each Rs is independently (C1-Ca) alkyl, (C1-Ca) haloalkyl, (Ci-Ca) alkoxy, (Ci-Cs)
halcalkoxy, halogen, or oxo;

Re is H, (Ci1-Ca) alkyl, or (C1-Ca) haloalkyl;

each R7 is independently {C1-Cy) alkyl, (C1-Ca) haloalkyl, {(Ci-Cy) alkoxy, (C1-Cs)
haloalkoxy, (C1-Cs) hydroxvalkyl, halogen, OH, or NHz;

12
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each Rs is independently (C1-Ca) alkyl, (C1-Ca) haloatkyl, (C1-Cs) alkoxy, (Ci-Ca)
haloalkoxy, halogen, OH, NHaz, or {C3-Co) cycloalkyl; or two Ra together with the atoms to
which they are attached form a (Cs-Cr) cycloalkyl ring; or at least one Rs and Rue together with
the atoms to which they are attached form a 5- or 6-membered heterocycloalkyl or hetercaryl
containing 1 or 2 heteroatoms selected from N, O, and § and optionally substituted with 1 10 3
L83

each Ro 1s independently {Ci1~Ca) alkyl, (C1-Ca) haloalleyl, (Ci-Cy) alkoxy, {(Ci-Ca)
haloalkoxy, or halogen;

Riga and Rios are each independently H, (Ci-Ca) alkyl, or (C1~-Ca) haloalkyl: or at least
one Rs and Riov together with the atoms to which they are attached form a 5- or 6-membered
heterocycloalkyl or heteroaryl containing 1 or 2 heteroatoms selected from N, O, and S and
optionally substituted with 1 to 3 Riy;

each Ry 1s independently (C1-Cs) alkyl, (C1-Ca) haloalkyl, (Ci-Ca) alkoxy, (Ci-Cs)
haloatkoxy, halogen, oxo, OH, or NHz; and

+

ol and o2 are each independently 0, 1, 2, or 3

E

7
meu—-%——.

In some embodiments, A is phenyl optionally substituted with 1 to 3 Rs. In other

wherein the Targeting Ligand is bonded to the Linker via the mim next to

embodiments, A is 5- or 6-membered heteroaryl containing 1 or 2 heteroatoms selected from N
and S optionally substituted with 1 to 3 Rz. In other embodiments, A is pheny! or thiophenyl
wherein each is optionally substituted with 1 to 3 Rs. In other embodiments, A is phenyi or
thiophenyl wherein each is substituted with 1 to 3 Rs. In other embodiments, A 1s phenyl or
thiophenyl wherein each is optionally substituted with 1 to 2 Rs. In other erobodiruents, A 1s
phenyl or thiopheny! wherein each is substituted with 1 to 2 Rs. In other embodiments, A is
phenyl substituted with 1 to 2 Rs. o other embodiments, A is phenyl substituted with 3 Rs. In
other embodiments, A is thiophenyl substituted with T to 2 Rs.

In some embodiments, B is phenyl optionally substituted with 1 to 3 Ro. In other
embodiments, B is 5- or 6-membered heteroary] containing 1 or 2 heteroatoms selected from N
and S, optionally substituted with 1 t0 3 Ro. In other embodiments, B is 5-membered heteroaryl

containing | or 2 hetercatoms selected from N and S, optionally substituted with 1 to 3 Ry, In

13
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other embodiments, B is 6-membered hetercaryl containing T or 2 heteroatoms selected from N
and S, optionally substituted with 1 to 3 Re. In other embodiments, B is 5- or 6-membered
heteroarvl containing 1 or 2 heteroatoms selected from N and S. In other embodiments, B is 5-
membered heteroaryl containing 1 or 2 hetercatoms selected from N and S, In other
embodiments, B is 6-membered heteroaryl containing 1 or 2 heteroatoms selected from N and S
In other embodiments, B is pyridiny! optionally substituted with 1 to 3 Re. In other
embodiments, B is phenyl. In other embodiments, B 1s pyridinyL

In some embodiments, Y2 is NRioa. In other embodiments, ¥z is O.

In some embodiments, Y3 is C{(O)NRue. In other embodiments, Y5 18 NR1owC{O).

In some embodiments, Y4 1s NRs". In other embodiments, Ysis N.

In some embodiments, Ys is absent. In other embodiments, Ys is C(O). In other
embodiments, Ysis CHa.

In some embodiments, Rs” is H, (C1-Cs) alkyl, (C1-Cs) haloalkyl, (Ci-Cs) alkoxy, (C1-Cs)
haloatkoxy, or halogen. In some embodiments, Rs™ 15 (C1-Ca) alkyl, (C1-Cs) haloalkyl, (C1-Cs)
alkoxy, (Ci-Cs3) haloalkoxy, or halogen. In other embodiments, Rs’ 15 (C1-C3) alkyl, {(C1-C3)
hatoalkyl, (Ci-Cs) alkoxy, or (C1-C3) haloalkoxy. In other embodiments, Rs™ 15 (C1~Cs) alkyl,
(Ci-Cs) haloalkyl, or halogen. In other embodiments, Rs” is {(C1-Cs) alkyl or halogen. In other
embodiments, Rs” 1s methyl, ethyl, n-propyl, or i-propyl. In other embodiments, Rs” 1s methyl or
ethyl. In other embodiments, Rs” is methyl. In other embodiments, Rs” is H.

In some embodiments, each Rs is independently (Ci-Cs) alkyl, {Ci-Cs) haloalkyl, (Ci-C3)
allkoxy, (C1-Cs) haloatkoxy, halogen, or oxo. In other embodiments, each Rs ts independently
(Ci-Csy alkyl, (Ci-Cs) haloalkyl, (C1-Cs) alkoxy, or (Ci-Cs) haloalkoxy. In other embodiments,
each Rs is independently (Ci-Cs) alkyl, (C1-Cs) haloalkyl, halogen, or oxo. In other
embodiments, each Rs is independently (Ci-Cs) alkyl, halogen, or oxo. In other embodiments,
each Rs is independently (Ci-Cs) alkyl or oxo. Iu other embodiments, each Rs is independently
methyl, ethyl, n-propyl, i-propyl, or oxo. In other embodiments, each Rs is independently
methyl, ethyl, or oxo. In other embodiments, each Rs 1s independently methyl or oxo.

In some embodiments, Re is H, (C1-Cs) alkyl, or {C1-Cs) haloalkyl. In other
embodiments, Rg is H or {(C1-C4) alkyl. In other embodiments, Re 1s H or {Ci-Cs) alkyl. In other
embodiments, Rs is H, methyl, ethyl, n-propyl, or i-propyl. In other embodiments, Rs 15 H,

methyl, or ethyl. In other embodiments, Rs is (Ci-Ca) alkyl. In other embodiments, Rs is
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methyl, ethyl, n-propyl, or i-propyl. In other embodiments, Re is H. In other embodiments, Reis
methyl or ethyl. In other embodiments, Re1s methyl.

In some embodiments, each Ry is independently (C1-Cs) alkyl, (C1-C3) haloalkyl, (C1-Cs)
alkoxy, (Ci-Cs) haloalkoxy, (C1-Cs) hydroxyalkyl, halogen, OH, or NH:. In other embodiments,
each R7 is independently (Ci-Ca) alkyl, (Ci-Cs) haloalkyl, (Ci-C4) alkoxy, (Ci-C4) haloalkoxy,
{C1-Ca) hydroxvalkyl, halogen, or OH. In other embodiments, each Ry is independently (C1-Ca)
alkyl, (C1-Ca) haloalkyl, (C1~Ca) alkoxy, (C1-C4) haloalkoxy, (Ci-Ca) hydroxyalkyl, or OH. In
other embodiments, each R 1s independently (Ci-Ca) alkyl, (C1-C4) haloalkyl, (C1-Cs)
hydroxyalkyl, halogen, or OH. In other embodiments, each Ry is independently (Ci-Cay) alkyl,
{Ci-Cy) alkoxy, (Ci1-Cs) hydroxyalkyl, or OH. In other embodiments, each R~ is independently
(C:i-C4) alkyl, (C:i-Cs) hydroxyalkyl, or OH. In other embodiments, each Ry is independently
(Ci-Ca) alkyl or (C1-Ca) hydroxyalkyl. In other embodiments, each R~ is independently (Ci-Cs)
alkyl or (Ci-Cs) hydroxyalkyl. In other embodiments, each R~ is independently {C1-Cs) alkyl. In
other embodiments, each Ry 1s independently (C1-Cs) hydroxyalkyl. In other embodiments, each
R~ is independently methyl, ethyl, n-propyl, i-propyl, or (Ci-Cs) hydroxyalkyl. In other
embodiments, each Rv is independently methyl, ethyl, n-propyl, i-propyl, CH20H, CH2CH20H,
CHCHCH2OH, CH(CH)YCH:, CH(OHCHCH;, or CHRCH(OH)CH;. In other embodiments,
each Ry is independently methyl, ethyl, CH2OH, CH2CHyOH, or CH{OH)CH;3. In other
embodiments, each Ry is independently methyl, ethyl, CHhOH, or CHCH20H. In other
embodiments, each R~ is independently methyl or CH2OH.

In some embodiments, each Ras is independently (C1-Cs) alkyl, (C1-C3) haloalkyl, (C1-Cs)
alkoxy, (Ci-Cs) haloalkoxy, halogen, OH, NHa, or (C3-Co) cycloalkyl. In other embodiments,
each Rz is independently (C:1-Ca) alkyl, (C1-Cs) haloalkyl, (C1-Cyq) alkoxy, (C1-Ca) haloalkoxy, or
halogen. In other embodiments, each Ra is independently {C:-Ca) alkyl, (C1-Cs) haloalkyl, (Ci-
Ca) alkoxy, (Ci-Ca) haloalkoxy, halogen, or (C3-Ce) cycloalkyl. In other embodiments, each Rs
is independently (C1-Ca) alkyl, (Ci-Ca) haloalkyl, halogen, or (C3-Cs) cycloalkyl. In other
embodiments, each Rz 1s independently (C1-Cs) alkyl, halogen, or (C3-Ce) cycloalkyl. In other
embodiments, each Rs is independently methyl, ethyl, n-propyl, i-propyi, n-butyl, t-butyl, t-butyl,
F, Cl, cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl In other embodiments, each Rais
independently n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, ¥, Cl, cyclopropyl, cyclobutyl, or

cyclopentyl. In other embodiments, each Raz is independently i-propyl, i-butyl, t-butyl, F, or

15



(8]

10

15

20

25

30

WO 2019/148150 PCT/US2019/015505

cyclopropyl. In other embodiments, each Rz is independently i-propvl, t-butyl, F, or
cyclopropyl. In other embodiments, each Rz is independently t-butyl, F, or cyclopropyl. In other
embodiments, at least one Rs is t-butyl. In other embodiments, at least one R is F. In other
embodiments, at least one Rs 1s cyclopropyl. In other embodiments, at least one Rs is F, and at
jeast one Rs 1s cyclopropyl.

In some embodiments, two Rs together with the atoms to which they are attached form a
(Cs-Cr) cycloalkyl ring. To some embodiments, two Rs together with the atoms to which they are
attached form a cyclopentyl ring. In some embodiments, two Rs together with the atoms to
which they are attached form a cyclohexyl ring.

In some embodiments, each Rs is independently (C1-Cs) alkyl, (Ci-Cs) haloalkyl, (C1-C3)
alkoxy, (Ci-Cs) haloalkoxy, or halogen. In other embodiments, each Ry is independently (Ci-Cs)
alkyl, (C1-Cs) haloalkyl, or halogen. In other embodiments, each Ry is independently (C1-C3)
alkoxy, (Ci-Cs) haloalkoxy, or halogen. In other embodiments, each Ro is independently (Ci-Cs)
alkyl, (Ci-Cs) alkoxy, or halogen. In other embodiments, each Ro 1s independently (Ci-Cs) alkyl,
or halogen. In other embodiments, each Ry is independently methyl, ethyl, n-propyl, i-propyl, F
or CL.

In some embodiments, at {east one Rs and Ruos together with the atoms to which they are
attached form a S-membered heterocycloalkyl or hetercaryl containing 1 or 2 heterocatoms
selected from N, (3, and § and optionally substituted with 1 to 3 Rii. In other embodiments, at
feast one Rz and Ruob together with the atoms to which they are attached form a 6-membered
heterocycloalkyl or heteroaryl containing 1 or 2 heteroatoms selected from N, O, and S and
optionally substituted with 1 to 3 Rii. In other embodiments, at 1east one Re and Riop together
with the ators to which they are attached form a 5- or 6-membered heterocycloalkyl containing
1 or 2 hetercatoms selected from N, O, and § and optionally substituted with 1 to 3 Ryi. In other
embodiments, at least one Rs and R together with the atoms to which they are attached form a
5- or 6-membered heteroaryl containing 1 or 2 heteroatoms selected from N, O, and § and
optionally substituted with 1 to 3 Rip.

In other embodiments, at least one Rs and Ruob together with the atoms to which they are
attached form a S-membered heterocycloalkyl containing 1 or 2 heteroatoms selected from N, O,
and S and optionally substituted with 1 10 3 Rui. In other embodiments, at least one Rs and Rios

together with the atoms to which they are attached form a 6-membered heterocycloalkyl
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containing 1 or 2 heteroatoms selected from N, O, and § and optionally substituted with 1 t0 3
Rii. In other embodiments, at least one Ry and Rios together with the atoms to which they are
attached form a 5-membered heteroaryl containing 1 or 2 heteroatoms selected from N, (3, and 8
and optionally substituted with 1 to 3 Ru1. In other embodiments, at least one Rs and Ruo
together with the atoms to which they are attached form a 6-membered hetercaryl containing 1 or
2 heteroatoms selected from N, O, and S and optionally substituted with 1 t0 3 R

In sore embodiments, Rua ts H, (C1-Cs) alkyl, or (Ci~Cs) haloalkyl. In other
embodiments, Rica is {C1-Cs) alkyl or (C:-Cs) haloalkyl. In other embodiments, Rioais H or (Ci-
Cay alkyl. To other embodiments, Rios 18 H, methyl, ethyl, n-propyl, or i-propyl. In other
embodiments, Rica is H, methy! or ethyl. In other embodiments, Rioa ts (C1-Ca) alkyl. In other
embodiments, Rica 1s methyl, ethyl, n-propyl, or t-propyl. In other embodiments, Rios 18 methyl
or ethyl. In other embodiments, Ricais H.

In some embodiments, Rios is H, (C1-Cs) alkyl, or (Ci-Cs) haloalkyl. In other
embodiments, Rios 18 (Ci~C4) alkyl or (C1-Cy) haloalkyl. In other embodiments, Rios 15 H or (Cs-
Cay alkyl. In other embodiments, Rios is H, methyl, ethyl, n-propyl, or i-propyl. In other
embodiments, Rios s H, methyl or ethyl. In other ernbodiments, Riovis (C1~Ca) alkyl. In other
embodiments, Ruo is methyl, ethyl, n-propyl, or i-propyl. In other embodiments, Ruo 1s methyl
or ethyl. In other embodiments, Riovis H.

In some embodiments, each Rii is independently (C1-Cs) alkyl, (C1-C3) haloalkeyl, (Ci-
3} alkoxy, {C1-Cs) haloalkoxy, halogen, oxo, OH, or NH2. In other embodiments, each Ryj 18
independently (C1-Cs) alkyl, (Ci-Cs) haloalkyl, (C1-Ca) alkoxy, (Ci-Cs) haloalkoxy, or halogen.
In other embodiments, each Ry is independently halogen, oxo, OH, or NHz. In other
embodiments, each Ri1 15 independently halogen, OH, or NH2. In other embodiments, each Rus
is independently (C1-Cs) alkyl, (Ci-Cs) haloalkyl, (Ci-Cs) alkoxy, or (Ci-Cs) haloalkoxy. In
other embodiments, each Rut 1s independently (Ci-Cs) alkyl, (C1-Cs) haloalkyl, or halogen. Tn
other embodiments, each Ru is independently oxo. 1n other embodiments, each Ryi is
independently methyl, ethyl, n-propyl, i-propyl, F, or CL

In some embodiments, ol is 0. In other embodiments, ol 15 1. In other embodiments, ol
is 2. In other embodiments, ol i5 3. In other embodiments, ol is 0 or 1. In other embodiments,
ol is 1 or 2. In other embodimenis, ol is 2 or 3. In other emboduments, 01150, 1 or 2. In other

embodiments, ol is 1, 2, or 3.

17



(8]

10

15

20

25

30

WO 2019/148150 PCT/US2019/015505

In some embodiments, 02 13 0. In other embodiments, 02 1s 1. In other embodiments, o2
is 2. In other embodiments, 02 i5 3. In other embodiments, 02 is 0 or 1. In other embodiments,
02 1s 1 or 2. In other embodimenis, 02 is 2 or 3. In other emboduments, 02180, 1 or 2. In other
embodiments, 0215 1, 2, or 3.

Any of the groups described herein for any of A, B, Y2, V3, Y4, Y5, Rs, Rs”, Re, R7, Ry,
Ry, Rica, Rugs, Ruy, o1, and o2 can be combined with any of the groups described herein for one
or more of the remainder of A, B, Y2, Y3, Y4, Ys, Rs, Rs™, Re, R7, Rs, Ry, Rioa, Ruiow, Rut, 01, and
02, and may further be combined with any of the groups described herein for the Linker.

For exaruple, for a Targeting Ligand of Formula TL-I:

(1) In one embodiment, B is pyridinyl and Y2 is NRioa.

(2)  Inone embodiment, B is pyridinyl, Y2 18 NRuoas, and Re 15 (C1-Ca) alkyl.

{3y  Inone embodiment, B is pyridinyl, Y2 1s NRioa, Rs 15 (C1-Ca) alkyl, and each R~ is

independently (Ci-Ca) alky! or (C;-Ca) hydroxyalkyl.

(4 In one erabodiment, B is pyridinyl, Y218 NRioa, Re 1s (Ci1-Ca) alkyl, and each Ry 1s

independently (C1-C4) alkyl.

(5y  Inone embodiment, B is pyridinyl, Y2 18 NRuoa, Re 15 (C1-Cs) alkyl, and each Ry is

independently (C1-Ca) hydroxyalkyl.

(6} In one embodiment, B is pyridinyl, Y2 is NRuoa, Res 18 (Ci-Cy) alkyl, each Ry is

independently (C1-Cy) alkyl or (C1-Cs) hydroxvalkyl, and Y3 ts C{O)NRuow.

(7y  Inone embodiment, B is pyridinyl, Y2 1s NRuoa, Re 18 {C1-Ca) alkyl, each R is

independently (C1-Ca) alkyl, and Y3 is C{ONRim.

(8} In one embodiment, B is pyridinyl, Y2 is NRuoa, Res 18 (Ci-Cy) alkyl, each Ry is

independently {C1-Cq) hydroxyalkyl, and Y3 is C(O)NRuob.

(9) In one embodiment, B is pyridinyl, Y7z is NRioa, Re 1s {C1-Ca) alkyl, each R7 is

independently (C1-Cy) alkyl or (C1-Cs) hydroxyalkyl, Vs is C{(O)NRuiow, and each Rs1s

independently (C1-Ca) alkyl, halogen, or (C3-Cs) cycloalkyl, or two Rs together with the
atoms to which they are attached form a (Cs-Cr) cycloalkyl ring.

(10}  In one embodiment, B is pyridinyl, Y2 is NRuioa, Re 18 {C1-Ca} alkvl, each R~ is

independently (C1-Cs) alkyl or (C1-Cs) hydroxyalkyl, Y3 is C{ONRuow, and each Re i

independently (C1-Cq) alkyl, halogen, or (C3-Cs) cycloalkyl
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(11}  In one embodiment, B is pyridinyl, Y2 is NRyoa, Re 15 {C1-C4) alkyl, each R~ is
independently (C1-Cs) alkyl or (C1-Cs) hydroxyalkyl, Y3 is C{ONRuow, and each Re i
independently (C1-Cq) alkyl.

(12}  In one embodiment, B is pyridinyl, Y2 is NRuos, Re 18 (Ci-C4) alkyl, each Ry is
independently (C1-Cy) alkyl or (C1-Ca) hydroxyalkyl, Y3 1s C{(O}NRio, and each R i3
independently halogen or {Cs-Cs) cycloalkyl.

(13)  In one embodiment, B is pyridinyl, Y2 is NRuioa, Re 15 (Ci-Ca) alkyl, each Ry is
independently (Ci-Ca) alkyl or (Ci-Ca) hydroxyalkyl, Y3 is C{O)NRyo, and two Rz
together with the atoms to which they are attached form a (Cs-Cr) cycloalkyl ring.

(14}  In one embodiment, B is pyridinyl, Y2 is NRuioa, Re 18 {C1-Ca} alkvl, each R~ is
independently (C1-Ca) alkyl, Y3 is C{O)NRuw, and each Rs is independently (Ci-Ca)
alkyl, halogen, or (C3-Cs) cycloalkyl, or two Rs together with the atoms to which they are
attached form a (Cs-Cr) cycloalkyl ring.

(15)  Inone embodiment, B is pyridinyl, Y215 NRioa, Re 18 (Ci-Ca) alkyl, each R713
independently (C1-Cs) alkyl, Y5 is C{O)NRuow, and each R is independently (C-Cy)
alkyl, halogen, or (C3-Ce) cycloalkyl,

(16} In one embodiment, B is pyridinyl, Y2 is NRios, Rs 18 (Ci-Ca) alkyl, each Ry is
independently (C1-Cq) alkyl, Y3 1s C(O)NRuow, and each Rz is independently (Ci-Cy)
allyl.

{17y  In one embodiment, B is pyridinyl, Y2 1s NRuoa, Re 18 {C1-Ca) alkyl, each Ry is
independently (C1-Cy) alkyl, Y3 1s C{O)NRuo, and each Rs is independently halogen or
(C3-Cs) cycloalkyl.

(18)  Inone embodiment, B is pyridinyl, Y215 NRioa, Re 18 (Ci-Ca) alkyl, each R713
independently (C1-Cs) alkyl, Y3 is C{(O)NRuow, and two Ry together with the atoms to
which they are attached form a (Cs-Cr) cycloalkyl ring.

(19}  In one embodiment, B is pyridinyl, Y2 is NRios, Rs 18 (Ci-Ca) alkyl, each Ry is
independently {C1-Cq) hydroxyalkyl, Y3 1s C{O)NRob, and each Rz 1s independently (Ci-
Ca) alkyl, halogen, or {C3-Cs} cycloalkyl, or two Rs together with the atoms to which they

are attached form a (Cs-Cv) cycloalkyl ring.
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(20}  In one embodiment, B is pyridinyl, Y2 is NRyoa, Re 15 {C1-C4) alkyl, each R~ is
independently {C1-C4) hydroxyalkyl, Y3 is C{O)NRuws, and each Rs is independently (Ci-
C4) atkyl, halogen, or (C3-Cs) cycloalkyl.

(21)  In one embodiment, B is pyridinyl, Y2 is NRuos, Re 18 (Ci-Cy) alkyl, each Ry is
independently {C1-Cq) hydroxyalkyl, Y3 138 C(O)NRuwos, and each Rs is independently (Ci-
Ca) alkyl.

(22)  In one embodiment, B is pyridinyl, Y2 is NRioa, Re 15 (Ci-Ca) alkyl, each Ry is
independently (C1-Ca) hydroxyalkyl, Y3 is C{O)NRov, and each Rz is independently
halogen or (C3-Ce) cycloaliyl,

(23} Inone embodiment, B is pyridinyl, Y2 is NRuioa, Re 18 {C1-Ca} alkvl, each R~ is
independently (C1-Cs) hydroxyalkyl, Y3 is C{O)NRwos, and two Rs together with the
atoms to which they are attached form a {(Cs-Cy) cycloalkyl ring.

(24)  In one embodiment, B is pyridinyl, Y2 is NRuos, Re 18 (Ci-Cy) alkyl, each Ry is
independently {C1-Cq) alky] or {Ci-Cs) hydroxyalkyl, and each Rs is independently (Ci-
Ca) alkyl, halogen, or {C3-Cs) cycloalkyl, or two Rs together with the atoms to which they
are attached form a (Cs-Cr) cycloalkyl ring.

(25)  In one embodiment, B is pyridinyl, Y2 is NRuoa, Rs 18 (Ci-Ca} alkyl, each Ry is
independently (Ci-Ca) alky] or (Ci-Ca) hydroxyalkyl, and each Rs is independently (C-
Ca) alkyl, balogen, or {C3-Cs) cycloatkyl.

(26) In one embodiment, B is pyridinyl, Y2 1s NRuoa, Re 18 {C1-Ca) alkyl, each Ry is
independently (C1-Ca) alkyl or (Ci-Cs) hydroxyalkyl, and each Rs is independently (Ci-
Cs) alkyl.

(27)  Inone embodiment, B is pyridinyl, Y215 NRioa, Re 18 (Ci-Ca) alkyl, each R7 13
independently (C1-Cs) alkyl or (C1-Cs) hydroxyalkyl, and each Rs is independently
halogen or (C3-Ce) cycloalkyl.

(28) In one embodiment, B is pyridinyl, Y2 is NRios, Rs 18 (Ci1-Ca) alkyl, each Ry is
independently (Ci-Ca) alkyl or (Ci-Ca) hydroxyalkyl, and two Rz together with the atoms
to which they are attached form a (Cs-Cr) evcloalky! ring.

(29)  In one embodiment, B is pyridinyl, Y2 1s NRuoa, Re 18 {C1-Ca) alkyl, each Ry is
independently (C1-Ca) alkyl, and each Rs is independently (C1-Cy) alkyl, halogen, or (Cs-
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Co) cycloalkyl, or two Rs together with the atoms to which they are attached form a {Cs-
C7) cycloalkyl ring.

{30}  In one embodiment, B is pyridinyl, Y2 is NRioa, Re 18 (Ci-Ca) alkyl, each Ry is
independently (C1-Cy) alkyl, and each Rs is independently (Ci1-Cy) alkyl, halogen, or (Cs-
Cs) cycloalkyl,

(31} In one embodiment, B is pyridinyl, Y2 is NRioa, Re 15 {C1-C4) alkyl, each R~ is
independently (C1-Cy) alkyl, and each Rs is independently (C1-Ca) alkyl.

(32} Inone embodiment, B is pyridinyl, Y2 is NRios, Rs 18 (Ci-Ca) alkyl, each Ry is
independently {C1-Cq) alkyl, and each Rs is independently halogen or {Cs-Cs) cycloalkyl.
(33) Inone embodiment, B is pyridinyl, Y2 is NRuioa, Re 18 {C1-Ca} alkvl, each R~ is
independently {C1-C4) alkyl, and two Rs together with the atoms to which they are
attached form a (Cs-Cr) cycloalkyl ring.

(34) In one embodiment, B is pyridinyl, Y2 is NRuos, Re 18 (Ci-Cy) alkyl, each Ry is
independently {C1-Cq) hydroxyalkyl, and each Rz 1s independently (Ci-Ca) alkyl,
halogen, or {C3-Cs) cycloalkyl, or two Rs together with the atoms to which they are
attached form a (Cs-Cr) cycloalkyl ring.

(35) Inone embodiment, B is pyridinyl, Y2 is NRuoa, Rs 18 {Ci-Ca} alkyl, each Ry is
independently {C1-Cq) hydroxyalkyl, and each Rs is independently (C:-C4) alkyl,
halogen, or {C3-Cs) cycloalkyl.

(36) Inone embodiment, B is pyridinyl, Y2 1s NRuoa, Re 18 {C1-Ca) alkyl, each Ry is
independently (C1-Cq) hydroxyalkyl, and each Ras ts independently (Ci-Cy) alkyl.

(37)  In one embodiment, B is pyridinyl, Y2 is NRuos, Re 18 (Ci-Cy) alkyl, each Ry is
independently {C1-Cq) hydroxyalkyl, and each Rz 1s independently halogen or (C5-Ce)
cycloatkyl.

(38) In one embodiment, B is pyridinyl, Y2 is NRioa, Re 15 (Ci-Ca) alkyl, each Ry is
independently (C1-Ca) hydroxyalkyl, and two Rs together with the atoms to which they
are attached form a (Cs-Cr) cycloalkyl ring.

(39} Inone embodiment, B, Y2, Y3, Re, Ry, and Rg are each as defined, where
applicable, in any one of (1)-(38), and A is phenyl.

(40}  In one embodiment, B, Yz, Y3, Re, Ry, and Rs are each as defined, where

applicable, in any one of (1)-(38), and A is thiophenyl.
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(41) Inone embodiment, B, Y2, Y3, Rs, Ry, and Rz are each as defined, where
applicable, in any one of (13-(38}, and Rioa1s H.

(42}  In one embodiment, B, Yz, Y3, Re, Ry, and Rs are each as defined, where
applicable, in any one of (1}-(38), and Ruw 1s H.

(43} Inone embodiment, B, Y2, Y3, Re, Ry, and Rg are each as defined, where
applicable, in any one of (1)-(38), Riwais H, and Riop is H.

{44y In one embodiment, B, Y3, Y3, Re, Ry, and Rs are each as defined, where
applicable, in any one of (1)-(38), A is phenyl, and Ruca is H.

(45}  Inone emmbodiment, B, Y2, Y3, Re, Ry, and Rs are each as defined, where
applicable, in any one of (1)-(38}, A is phenyl, and Riep is H.

(46) In one embodiment, B, Y2, Y3, Rs, Ry, and Rs are each as defined, where
applicable, in any one of (1}-(38), A is phenyl, Ricais H, and R is H.

{47y  Inone embodiment, B, Y2, Y3, Re, Ry, and Rs are each as defined, where
applicable, 10 any one of (1)-(38), A 1s thiophenyl, and Rios 13 H.

(48) Inone embodiment, B, Y2, Y3, Rs, Ry, and Rz are each as defined, where
applicable, in any one of (1)-(38), A is thiophenyl, and Riop 1s H.

(49} Inone embodiment, B, Y2, Y3, Re, Ry, and Rs are each as defined, where
applicable, in any one of (1}-(38), A 15 thiophenyl, Rics is H, and Ruws is H.

(50} In one embodiment, B is pyridinyl, Y2 is NRuioa, Re 18 {C1-Ca} alkvl, each R~ is
independently (C1-Cs) alkyl or (C1-Cs) hydroxyalkyl, Y3 is C(ONRuow, and Rs and Riop
together with the atoms to which they are attached form a 5- or 6-membered
heterocycloalkyl or hetercaryl containing 1 or 2 heteroatoms selected from N, O, and S
and optionally substituted with 1 to 3 Ruw.

(51} Inone embodiment, B is pyridinyl, Y2 is NRyoa, Re 15 {(C1-C4) alkyl, each R~ is
independently (C1-Cy) alkyl, Y3 1s C{(O)NRuow, and Rs and Rios together with the ators to
which they are attached form a 5- or 6-membered heterocycloalkyl! or hetercary!
containing 1 or 2 heteroatoms selected from N, O, and S and optionally substituted with 1
t0 3 Ri

(52) Inone embodiment, B is pyridinyl, Y2 1s NRuoa, Re 18 {C1-Ca) alkyl, each Ry is
independently (C1-Cy) hydroxyalkyl, Y3 is C{O)NRw, and Rs and Ruow together with the

atoms to which they are attached form a 5- or 6-membered heterocycloalkyl or hetercaryl
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containing 1 or 2 heteroatoms selected from N, O, and S and optionally substituted with 1
to 3 Ru.

{53} In one embodiment, B is pyridinyl, Y2 is NRioa, Re 18 (Ci-Ca) alkyl, each Ry 1s
independently (Ci-Ca) alky] or (Ci-Ca) hydroxyalkyl, and Rs and Riow together with the
atoms to which they are attached form a 5- or 6-membered heterocycloalkvl or heteroary]
containing 1 or 2 heteroatoms selected from N, O, and S and optionally substituted with 1
to 3 R

(54) In one embodiment, B is pyridinyl, Y2 is NRuoa, Rs 18 (Ci-Ca} alkyl, each Ry is
independently {C1-Ca) alkyl, and Rs and Riop together with the atoms to which they are
attached form a 5- or 6~-membered heterocycloalkyl or hetercaryl containing 1 or 2
heteroatoms selected from N, O, and S and optionally substituted with 1 to 3 Ru.

{55} In one embodiment, B is pyridinyl, Y2 is NRioa, Re 18 (Ci-Ca) alkyl, each Ry is
independently (Ci-Ca) hydroxyalkyl, and Rz and Raob together with the atoms to which
they are attached form a 5- or 6-membered heterocycloalkyl or heteroaryl containing 1 or
2 hetercatoms selected from N, O, and S and optionally substituted with 1 to 3 Ry

(56) Inone embodiment, B, Yz, Y3, Re, Ry, Rs, and Rum are cach as defined, where
applicable, in any one of (50)-(55), and A is phenyl.

(57) Inone embodiment, B, Y2, Y3, Re, Ry, Re, and Ruov are each as defined, where
applicable, in any one of (30)-(55), and A is thiophenyl.

(58) Inone embodiment, B, Yz, Y3, Re, Ry, Rs, and Rug are each as defined, where
applicable, in any one of (50)-(55), and Rivais H.

(59) Inone embodiment, B, Y2, Y3, Re, Ry, Re, and Ruow are each as defined, where
applicable, in any one of (50)-(55), A is phenyl, and Ricais H.

(60) Inone embeodiment, B, Y2, Y3, Rs, Ry, Rs, and Rugs are each as defined, where
applicable, in any one of (S0)-(55), A is thiophenyl, and Risa 1s H.

(61} Inone embodiment, B, Y2, Y3, Re, Ry, Rs, and Ry are each as defined, where
applicable, in any one of (50)-(55), and Riea is H.

(62} Inone embodiment, B is pyridinyl and A is phenyl.

(63) Inone embodiment, B is pyridinyl and A is thiophenyl.

{64} In one embodiment, B is phenyl and A ts phenyl.

(65} In one embodiment, B is phenyl and A is thiophenyl.
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(66} Inone embodiment, B is pyridinyl, A is phenyl, and Re is methyl.

{67y In one embodiment, B is pyridinyl, A is thiophenvl, and Re 1s methyl.

(68} In one embodiment, B is phenyl, A ts phenyl, and Rs i3 methyl.

(69) Inone embodiment, B is phenyl, A 1s thiophenyl, and Re 1s methyl.

(70} In one embodiment, B is pyridinyl, A is phenyl, and Y2 ts NRuoa.

(71}  Inone embodiment, B is pyridinyl, A is thiophenvl, and Y2 is NRuoa.

(72 In one embodiment, B is phenyl, A is phenyl, and Y2 is NRuoa.

(73) In one embodiment, B is phenyl, A is thiophenyl, and Y7 is NRuoa.

(74)  In one embodiment, B is pyridinyl, A 15 phenyl, and Y3z 1s C{O)NRuow.

(75}  Inone embodiment, B is pyridinyl, A is thiophenyl, and Y3 is C{OMNRuop.

{(76) In one embodiment, B is phenyl, A 1s phenyl, and Y3 is C{O)NRiob.

{77y In one embodiment, B is phenyl, A ts thiophenvl, and Y5 15 C{O)}NR1oe.

(78) Inone embodiment, A, B, Y2, Y3, Re, Ry, Rs, Rioa, and Riop are each as defined,
where applicable, 10 any one of (1)-(77), 01 15 0.

{79y  Inone embodiment, A, B, Y2, Y3, Re, R7, Ra, Rioa, and Riop are each as defined,
where applicable, in any one of (1)-(77), ol is 1.

(80} Inoneembodiment, A, B, Y2, Y3, Re, Ry, Rs, Rioa, and Riop are each as defined,
where applicable, 1n any one of (13-(77), 01 1s 2.

{81) Inone embodiment, A, B, Yz, Y3, Re, R7, Rg, Rioa, and Riop are each as defined,
where applicable, in any one of (1)-(77), ol is 2, and Rs is (C1-Ca) alky! or oxo.

(82} Inoneembodiment, A, B, Y2, Y3, Re, Ry, Rs, Ruoa, and Rios are each as defined,
where applicable, 1n any one of (13-(77), 02 1s L.

(83) Inone embodiment, A, B, Yz, Y3, Re, R7, Rs, Rioa, and Riop are each as defined,
where applicable, in any one of (1}-(77}, 0215 2.

(84) Inone embodiment, A, B, Y2, Y3, Re, R7, Rs, Ruoa, and Riop are each as defined,
where applicable, in any one of (13-(77), 0l isOand 02 is L.

(85) Inone embodiment, A, B, Y2, Y3, Re, Ry, Rs, Rioa, and Riop are each as defined,
where applicable, tn any one of (1)-(77), ol ist and o2 is 1.

(86) Inone embodiment, A, B, Y2, Y3, Re, R7, Ra, Ruoa, and Ruop are each as defined,

where applicable, in any one of (13-(77), ol is 2 and 02 is 1.
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(87 Inone embodiment, A, B, Y2, Y3, Re, R7, Ra, Ruoa, Riow, 01, and o2 are each as
defined, where applicable, in any one of (1)-(86), Y is absent.

(88} Inone embodiment, A, B, Y2, Y3, Re, Ry, Rs, Rioa, Rum, 01, and o2 are each as
defined, where applicable, in any one of (1}-(86), ¥s is C{(Q).

(89) Inone embodiment, A, B, Y2, Y3, Re, R7, Rg, Rioa, Riow, 01, and o2 are each as
defined, where applicable, in any one of (1)-(86), Ysis CHa.

In one embodiment, the compound of Formula TL-I is of Formula TL-Ia or TL-Ib:

(TL-Ib),

wherein A, Ya, Rs, Re, R7, Rum, and ol are each as defined above in Formula TL-L, and can be

combined as described above in Formuia TL-1L

For example, for a Targeting Ligand of Formula TL-1II:

(1} in one embodiment, B is phenyl and Y2 is NRua

(2) In one embodiment, B is phenyl, Y2 is NRioa, and Re is (C1-Ca) alkyl.

(3) In one embodiment, B is phenyl, Y1 is NRuoa, Re 15 {C1-Ca) alkyl, and each R7 18
independently (C1-Cy) alkyl or (C1-Cs) hydroxyalkyl.

{4y In one embodiment, B is phenyl, Y2 ts NRuoa, Re is (C1-Ca) alkyl, and each R7 i3
independently (C)-Cy) alkyl.

(5) In one embodiment, B is phenyl, Y2 is NRuioa, Re 18 (C1-Ca) alkyl, and each R7 s
independently (C1-Cs) hydroxyalkyl.

(6) In one embodiment, B is phenyl, Y218 NRios, Re 18 (Ci-Ca) alkyl, each R71s
independently (Ci-Ca) alkyl or (Ci-Ca) hydroxyalkyl, and Y3 is C{ONRob.
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(7 In one embodiment, B is phenyl, Y1 is NRuoa, Re 15 {(C1-Ca) alkyl, each Ry is
independently (C1-Ca) alkyl, and Y3 15 C{O)NRos.

(8} in one embodiment, B ts phenyl, Y215 NRuog, Re 18 (Ci-Cq) alkyl, each R7 18
independently (Ci-Ca) hydroxyalkyl, and Y3 1s C(O)NRos.

(9) In one embodiment, B is phenyl, Y2 is NRuioa, Re 18 (C1-Ca) alkyl, each Ry is
independently (C1-Cs) alkyl or {(C1-Cs) hydroxyalkyl, Y3 is C{(ONRuon, and each Rs is
independently (C1-Cy) alkyl, halogen, or (C3-Ce) cycloalkyl, or two Rs together with the
atoms to which they are attached form a {Cs-Cy) cycloalkyl ring.

(10)  In one embodiment, B is phenyl, Y2 is NRuoa, Re 18 (C1-Ca) alkyl, each Ry is
independently (C1-Cy) alkyl or (C1-Ca) hydroxyalkyl, Y3 1s C{(O}NRio, and each R i3
independently (C1-Cs) alkyl, halogen, or {Cs3-Cs) cycloalkyl.

(11}  In one embodiment, B is phenyl, Y2 ts NRuoa, Re is (C1-Ca) alkyl, each R s
independently (Ci-Ca) alky] or (Ci-Ca) hydroxyalkyl, Y3 is C{O)NRyov, and each Rz is
independently {C1-Cq) alkyl.

(12}  In one embodiment, B is phenyl, Y7 is NRioa, Re 18 {Ci-Ca) alkyl, each R7 is
independently (C1-Cy) alkyl or (C1-Cs) hydroxyalkyl, Vs is C{(O)NRuiow, and each Rs1s
independently halogen or (C3-Cs) cycloalkyl.

(13)  In one embodiment, B is phenyl, Y2 15 NRuga, Ro 18 (C1-Ca) alkyl, each Ry 1s
independently (C1-Cy) alkyl or (C1-Ca) hydroxyalkyl, Y3 1s C{(ONRio, and two Rs
together with the atoms to which they are attached form a (Cs-Cr) cycloalkyl ring.

{14}  In one embodiment, B is phenyl, Y2 ts NRuoa, Re is (C1-Ca) alkyl, each R s
independently (C1-Cq) alkyl, Y3 1s C(O)NRuow, and each Rz is independently (Ci-Cy)
alkyl, halogen, or (C3-Ce) cycloalkyl, or two Rs together with the atorus to which they are
attached form a (Cs-Cv) cycloalkyl ring.

(15)  In one embodiment, B is pheoyl, Y2 i1s NRuoa, Re 18 (C1-Ca) alkyl, each R7 is
independently (C1-Ca) alkyl, Y3 is C{O)NRue, and each Rz is independently (C1-Cy)
atkyl, halogen, or (C3-Cs) cycloalkyl.

(16}  In one embodiment, B is phenyl, Y2 is NRuoa, Re ts {(C1-Ca) alkyl, each R7 is
independently (C1-Ca) alkyl, Y3 is C{O)NRuw, and each Rs is independently (Ci-Ca)
alkyl.
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{17y  In one embodiment, B is phenyl, Y7 is NRioa, Re 18 {Ci-Ca) alkyl, each R7 is
independently {C1-Ca) alkyl, Y3 is C(O)NRuw, and each Rs is independently halogen or
(C3-Cos) cycloalkyl.

(18) In one embodiment, B is phenyl, Y2 15 NRuga, Ro 18 (C1-Ca) alkyl, each Ry 1s
independently (C1-Cqj alkyl, Y5 15 C(O)NR1ob, and two Rs together with the atoms to
which they are attached form a (Cs-Cr) cycloalkyl ring.

(19)  In one embodiment, B is pheoyl, Y2 s NRuoa, Re 18 (C1-Ca) alkyl, each R7 is
independently (C1-Ca) hydroxyalkyl, Y3 1s C{O)NRuo, and each Rz is independently (Ci-
Cy) alkyl, halogen, or {C3-Co) cycloalkyl, or two Rs together with the atoms to which they
are attached form a (Cs-Cr) cycloalkyl ring.

{20y  In one embodiment, B is phenyl, Y2 is NRioa, Re 15 {(C1-Ca) alkyl, each Ry is
independently (C1-Cy) hydroxyalkyl, Yz 1s C{O)NRuw, and each Rz is independently (Ci-
Cs) alkyl, halogen, or {(C3-Cs) cycloalkyl.

(21)  Inone embodiment, B is phenyl, Y2 is NRuoa, Re 18 (C1-Ca) alkyl, each Ry is
independently (C1-Cs) hydroxyalkyl, Ys is C{O)NRuos, and each Rs is independently (Ci-
Ca) alkyl.

(22} In one embodiment, B is phenyl, Y2 15 NRuoa, Re 18 (Ci-Ca) alkyl, each Ro1s
independently (Ci-Ca) hydroxyalkyl, Y5 1s C{O)NR o, and each Rs 1s independently
halogen or (C3-Cs) cycloalkyl.

{23) In one embodiment, B is phenyl, Y2 is NRioa, Re 15 {(C1-Ca) alkyl, each Ry is
independently (C1-Cy) hydroxyalkyl, Yz 1s C{O)NRuw, and two Rs together with the
atoms to which they are attached form a (Cs-Cr) cycloalkyl ring.

(24)  Inone embodiment, B is phenyl, Y2 is NRuos, Re 18 (C1-Ca) alkyl, each Ry is
independently (C1-Cs) alkyl or (C1-Cs) hydroxyalkyl, and each Rz is independently (Ci-
Ca) alkyl, halogen, or (C3-Cs) cycloalkyl, or two Rs together with the atoms to which they
are attached form a (Cs-Cr) cycloalkyl ring.

(25)  In one embodiment, B is phenyl, Y2 15 NRuga, Ro 18 (C1-Ca) alkyl, each Ry 1s
independently (C1-Cy) alkyl or (C1-Ca) hydroxyalkyl, and each Rz is independently (C1-

Ca) alkyl, halogen, or {C3-Ce) cycloalkyl.
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(26} In one embodiment, B is phenyl, Y718 NRioa, Re 18 {Ci-Ca) alkyl, each R7 is
independently (C1-Cs) alkyl or (C1-Cs) hydroxyalkyl, and each Re is independently (Ci-
Ca) alkyl.

(27y  In one embodiment, B is phenyl, Y2 15 NRuga, Ro 18 (C1-Ca) alkyl, each Ry 1s
independently (C1-Cy) alkyl or (C1-Ca) hydroxyalkyl, and each Rz is independently
halogen or {(C3-Cs} cycloalkyl.

(28)  In one embodiment, B is pheoyl, Y2 s NRuoa, Re 18 (C1-Ca) alkyl, each R7 is
independently (C1-Ca) alkyl or {Ci-Ca) hydroxvalkyl, and two Rs together with the atoms
to which they are attached form a (Cs-Cr) cycloalkyl ring.

(29}  In one embodiment, B is phenyl, Y2 is NRuoa, Re ts {(C1-Ca) alkyl, each R7 is
independently (C1-Cs) alkyl, and each Rs is independently (C1-Cs) alkyl, halogen, or (Cs-
Ce) cycloalkyl, or two Rs together with the atoms to which they are attached form a (Cs-
C7) cycloalkyl ring.

(30)  Inone embodiment, B is phenyl, Y2 is NRuoa, Re 18 (C1-Ca) alkyl, each Ry is
independently (C1-Cs) alkyl, and each Rs is independently (C1-Cs) alkyl, halogen, or (Cs-
Ce) cycloalkyl.

(31}  Inone embodiment, B is phenyl, Y2 15 NRuoa, Re 18 (Ci-Ca) alkyl, each Ro1s
independently (Ci-Ca) alkyl, and each Rs is independently {(C)-Ca) alkyl.

(32) Inone embodiment, B is phenyl, Y2 is NRuoa, Re ts {(C1-Ca) alkyl, each R7 is
independently (C1-Cs) alkyl, and each Rs 1s independently halogen or (C3-Cs) cycloalkyl.
(33} In one embodiment, B ts phenyl, Y2 1s NRuos, Re 18 (C1-Ca) alkyl, each R7 18
independently (C1-Ca) alkyl, and two Rs together with the atoms to which they are
attached form a (Cs-Cr) cycloalkyl ring.

(34) Inone embodiment, B is phenyl, Y7 is NRioa, Re 18 {Ci-Ca) alkyl, each R7 is
independently (C1-Cy) hydroxyalkyl, and each Rs is independently (Ci-Cy) alkyl,
halogen, or {(U5-Cs) cycloalkyl, or two Rs together with the atoms to which they are
attached form a (Cs-Cr) cycloalkyl ring.

(35) Inone embodiment, B is phenyl, Y2 is NRuoa, Re ts {(C1-Ca) alkyl, each R7 is
independently (C1-Cs) hydroxyalkyl, and each Rs is independently (Ci-Ca) alkyl,

halogen, or {Us-Cs) cveloalkyl.
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(36) Inone embodiment, B is phenyl, Y7 is NRioa, Re 18 {Ci-Ca) alkyl, each R7 is
independently {C1-C4) hydroxyalkyl, and each Rs is independently (Ci-Ca) alkyl.
(37}  In one embodiment, B ts phenyl, Y2 1s NRuos, Re 18 (C1-Ca) alkyl, each R7 18
independently {C1-Cy) hydroxyalkyl, and each Rz 15 independently halogen or (C3-Ce)
cycloalkyl.

(38) Inone embodiment, B is phenyl, Y718 NRioa, Re 18 {Ci-Ca) alkyl, each R7 is
independently (C1-Cy) hydroxyalkyl, and two Rs together with the atoms to which they
are attached form a (Cs-Cr) cycloalkyl ring.

(39} Inone embodiment, B, Y2, Y3, Re, Ry, and Rs are each as defined, where
applicable, in any one of (1)}-(38), and A is phenyl.

(40) In one embodiment, B, Y2, Y3, Re, Ry, and Rs are each as defined, where
applicable, in any one of (13-(38), and A is thiophenyl.

(41)  Inone embodiment, B, Y2, Y3, Re, Ry, and Rs are each as defined, where
applicable, in any one of (1)-(38), and Ricais H.

{42y Inone embodiment, B, Y2, Y3, Rs, Ry, and Rz are each as defined, where
applicable, in any one of (1}-(38), and Riov1s H.

(43} Inone embodiment, B, Y2, Y3, Re, Ry, and Rs are each as defined, where
applicable, in any one of (1}-(38), Ricais H, and Risv is H.

{44y Inone embodiment, B, Y2, Y3, Re, Ry, and Rg are each as defined, where
applicable, in any one of (1}-(38), A is phenyl, and Riea 1s H.

(45}  In one embodiment, B, Yz, Y3, Re, Ry, and Rs are each as defined, where
applicable, in any one of (1}-(38), A 1s phenyl, and R 1s H.

(46) Inone emmbodiment, B, Y2, Y3, Re, Ry, and Rs are each as defined, where
applicable, in any one of {1)-(38)}, A is phenyl, Risa1s H, and Ry is H.

{47y  In one embodiment, B, Yz, Y3, Re, Ry, and Rs are each as defined, where
applicable, in any one of (1)-(38), A is thiophenyl, and Rioais H.

(48) Inone embodiment, B, Y2, Y3, Re, Ry, and Rs are each as defined, where
applicable, in any one of (1)-{38), A is thiophenyl, and R is H.

{49y In one embodiment, B, Y2, Y3, Rs, Ry, and Rs are each as defined, where

applicable, in any one of (13-(38), A is thiophenyl, Rioais H, and Ruos 1s H.
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(50} Inone embodiment, B is phenyl, Y7 is NRioa, Re 18 {Ci-Ca) alkyl, each R7 is
independently (C1-Cs) alkyl or (C1-Cs) hydroxyalkyl, Y3 is C(ONRuow, and Rs and Riop
together with the atoms to which they are attached form a 5- or 6-membered
heterocycloalkyl or hetercaryl containing 1 or 2 heteroatoms selected from N, O, and S
and optionally substituted with T to 3 R

(51} Inone embodiment, B is phenyl, Y7 is NRioa, Re 18 {Ci-Ca) alkyl, each R7 is
independently (C1-Cy) alkyl, Y3 1s C{(O)NRuow, and Rs and Rios together with the ators to
which they are attached form a 5- or 6-membered heterocycloalkyl! or hetercary!
containing 1 or 2 heteroatoms selected from N, O, and S and optionally substituted with 1
t0 3 Ri

{52) Inone embodiment, B is phenyl, Y2 is NRioa, Re 15 {(C1-Ca) alkyl, each Ry is
independently (C1-Cy) hydroxyalkyl, Y3 is C{O)NRw, and Rs and Ruow together with the
atoms to which they are attached form a S- or 6-membered heterocycloalkyl or heteroaryl
containing 1 or 2 heteroatoms selected from N, O, and S and optionally substituted with 1
t0 3 Ru.

(53) In one embodiment, B is pheoyl, Y2 s NRuoa, Re 18 (C1-Ca) alkyl, each R7 is
independently (Ci-Ca) alkyl or (Ci-Cas) hydroxvalkyl, and Rs and Riov together with the
atoms to which they are attached form a S- or 6-membered heterocycloalkyl or heteroaryl
containing 1 or 2 heteroatoms selected from N, (, and S and optionally substituted with 1
to 3 Ru.

{54} In one embodiment, B is phenyl, Y2 ts NRuoa, Re is (C1-Ca) alkyl, each R s
independently (C)-Ca) alkyl, and Rs and Riop together with the atoms to which they are
attached form a 5- or 6~-membered heterocycloalkyl or heteroaryl containing 1 or 2
hetercatoms selected from N, O, and § and optionally substituted with 1 t0 3 Ru.

(55) In one embodiment, B is pheoyl, Y2 i1s NRuoa, Re 18 (C1-Ca) alkyl, each R7 is
independently (C1-Ca) hydroxyalkyl, and Rs and Rios together with the atoms to which
they are attached form a 5- or 6-membered heterocycloalkyl or heteroaryl containing 1 or
2 heteroatoms selected from N, O, and S and optionally substituted with 1 to 3 Ruw

(56) Inone embodiment, B, Yz, Y3, Re, R, Rs, and Rug are each as defined, where

applicable, in any one of (50)-(55), and A is phenyl.
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{37y Inone embodiment, B, Y2, Y3, Rs, Ry, Rs, and Rugs are each as defined, where
applicable, in any one of (S0}~(55), and A is thiophenyl.

(58} Inone embodiment, B, Yz, Y3, Re, Ry, Rs, and Rum are each as defined, where
applicable, in any one of (50)-(55), and Riea is H.

(59} Inone embodiment, B, Y2, Y3, Re, Ry, Rs, and Ruos are each as defined, where
applicable, in any one of (50)-(55), A is phenyl, and Ricais H.

(60) In one embodiment, B, Yz, Y3, Re, Ry, Rs, and Rum are cach as defined, where
applicable, in any one of (50)-(55), A is thiophenyl, and Rusa is H.

(61}  Inone emmbodiment, B, Y2, Y3, Re, Ry, Rs, and Ruob are each as defined, where
applicable, in any one of {(30)-(55), and Rica is H.

(62) In one embodiment, B is pyridinyl and Y2 is NRioa.

{63} In one embodiment, B is pyridinyl, Y2 1s NRioa, and Re 18 {C1-Ca} alkvl.

(64)  Inone embodiment, B is pyridinyl, ¥2 15 NRuos, Re 18 (Ci1-Ca) alkyl, and each Ry 1s
independently {C1-Cq) alky] or {Ci-Cs) hydroxyalkyl.

(65) Inone embodiment, B is pyridinyl, Y2 is NRuoa, Re is {C1-Ca) alkyl, and each Rv is
independently {(C1-Cy) alkyl.

(66} In one embodiment, B is pyridinyl, Y2 is NRuos, Rs 18 (Ci-Ca) alkyl, and each Ry is
independently {C1-Cq) hydroxyalkyl.

(67}  Inone embodiment, B is pyridinyl, Y2 is NRuioa, Re 18 {C1-Ca} alkvl, each R~ is
independently (C1-Cs) alkyl or (C1-Cs) hydroxyalkyl, and Y3 is C{O)NRop.

{68}  In one embodiment, B is pyridinyl, Y2 is NRioa, Re 18 (Ci-Ca) alkyl, each Ry is
independently (Ci-Ca) alkyl, and Y3 15 C{O)NRaos.

(69)  Inone embodiment, B is pyridinyl, Y215 NRioa, Re 18 (Ci-Ca) alkyl, each R7 13
independently (C1-Cs) hydroxyalkyl, and Y3 is C{ONRop.

(70}  In one embodiment, B is pyridinyl, Y2 s NRioa, Re 15 (C1-Ca) alkyl, each Ry is
independently (C1-Ca) alkyl or (Ci-Ca) hydroxvalkyl, Y3 is C{O)NRuw, and each Rz is
independently (C1-Cy) alkyl, halogen, or (C3-Cs) cycloalkyl, or two Rs together with the
atoms to which they are attached form a (Cs-C7) cycloalkyl ring.

{71y  In one embodiment, B is pyridinyl, Y2 1s NRuoa, Re 18 {C1-Ca) alkyl, each Ry is
independently (C1-Cy) alkyl or (Ci-Cas) hydroxyalkyl, Y3 is C{O)NRuiw, and each Rsis

independently (C1-Ca) alkyl, halogen, or (C3-Cs) cycloalkyl.
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{(72)  Inone embodiment, B is pyridinyl, Yz is NRuoa, Re 15 {C1-Ca) alkyl, each R is
independently (C1-Cs) alkyl or (C1-Cs) hydroxyalkyl, Y3 is C{ONRuow, and each Re i
independently (C1-Cq) alkyl.

(73} Inone embodiment, B is pyridinyl, Y2 15 NRuoa, Re 18 (Ci-Ca) alkyl, each Ry 13
independently (C1-Cy) alkyl or (C1-Ca) hydroxyalkyl, Y3 1s C{(O}NRio, and each R i3
independently halogen or {Cs-Cs) cycloalkyl.

(74y  In one embodiment, B is pyridinyl, Y2 is NRuioa, Re 15 (Ci-Ca) alkyl, each Ry is
independently (Ci-Ca) alkyl or (Ci-Ca) hydroxyalkyl, Y3 is C{O)NRyo, and two Rz
together with the atoms to which they are attached form a (Cs-Cr) cycloalkyl ring.

(75}  Inone embodiment, B is pyridinyl, Y2 is NRuioa, Re 18 {C1-Ca} alkvl, each R~ is
independently (C1-Ca) alkyl, Y3 is C{O)NRuw, and each Rs is independently (Ci-Ca)
alkyl, halogen, or (C3-Cs) cycloalkyl, or two Rs together with the atoms to which they are
attached form a (Cs-Cr) cycloalkyl ring.

(76)  Inone embodiment, B is pyridinyl, Y215 NR1oa, Re 18 (Ci-Ca) alkyl, each R7 13
independently (C1-Cs) alkyl, Y5 is C{O)NRuow, and each R is independently (C-Cy)
alkyl, halogen, or (C3-Ce) cycloalkyl,

(77}  In one embodiment, B is pyridinyl, Y2 is NRios, Res 18 (Ci1-Ca) alkyl, each Ry is
independently (C1-Cq) alkyl, Y3 1s C(O)NRuow, and each Rz is independently (Ci-Cy)
allyl.

(78) In one embodiment, B is pyridinyl, Y2 1s NRuoa, Re 18 {C1-Ca) alkyl, each Ry is
independently (C1-Cy) alkyl, Y3 1s C{O)NRuo, and each Rs is independently halogen or
(C3-Cs) cycloalkyl.

(79)  Inone embodiment, B is pyridinyl, Y215 NRioa, Re 18 (Ci-Ca) alkyl, each R7 13
independently (C1-Cs) alkyl, Y3 is C{(O)NRuow, and two Ry together with the atoms to
which they are attached form a (Cs-Cr) cycloalkyl ring.

(80} In one embodiment, B is pyridinyl, Y2 is NRioa, Res 18 (Ci1-Ca) alkyl, each Ry is
independently {C1-Cq) hydroxyalkyl, Y3 1s C{O)NRob, and each Rz 1s independently (Ci-
Ca) alkyl, halogen, or {C3-Cs} cycloalkyl, or two Rs together with the atoms to which they

are attached form a (Cs-Cv) cycloalkyl ring.
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(81) In one embodiment, B is pyridinyl, Y2 is NRyoa, Re 15 {(C1-C4) alkyl, each R~ is
independently {C1-C4) hydroxyalkyl, Y3 is C{O)NRuws, and each Rs is independently (Ci-
C4) atkyl, halogen, or (C3-Cs) cycloalkyl.

(82) Inone embodiment, B is pyridinyl, Y2 is NRuos, Re 18 (Ci-Cy) alkyl, each Ry is
independently {C1-Cq) hydroxyalkyl, Y3 138 C(O)NRuwos, and each Rs is independently (Ci-
Ca) alkyl.

(83) In one embodiment, B is pyridinyl, Y2 is NRioa, Re 15 (Ci-Ca) alkyl, each Ry is
independently (C1-Ca) hydroxyalkyl, Y3 is C{O)NRov, and each Rz is independently
halogen or (C3-Ce) cycloaliyl,

(84) In one embodiment, B is pyridinyl, Y2 is NRuioa, Re 18 {C1-Ca} alkvl, each R~ is
independently (C1-Cs) hydroxyalkyl, Y3 is C{O)NRwos, and two Rs together with the
atoms to which they are attached form a {(Cs-Cy) cycloalkyl ring.

(85) Inone embodiment, B is pyridinyl, Y215 NRuoa, Re 18 (Ci-Ca) alkyl, each Ry 13
independently {C1-Cq) alky] or {Ci-Cs) hydroxyalkyl, and each Rs is independently (Ci-
Ca) alkyl, halogen, or {C3-Cs) cycloalkyl, or two Rs together with the atoms to which they
are attached form a (Cs-Cr) cycloalkyl ring.

(86} Inone embodiment, B is pyridinyl, Y2 is NRios, Rs 18 (Ci1-Ca) alkyl, each Ry is
independently (Ci-Ca) alky] or (Ci-Ca) hydroxyalkyl, and each Rs is independently (C-
Ca) alkyl, balogen, or {C3-Cs) cycloatkyl.

(87) Inone embodiment, B is pyridinyl, Y2 1s NRuoa, Re 18 {C1-Ca) alkyl, each Ry is
independently (C1-Ca) alkyl or (Ci-Cs) hydroxyalkyl, and each Rs is independently (Ci-
Cs) alkyl.

(88)  In one embodiment, B is pyridinyl, Y215 NRioa, Re 18 (Ci-Ca) alkyl, each R7 13
independently (C1-Cs) alkyl or (C1-Cs) hydroxyalkyl, and each Rs is independently
halogen or (C3-Ce) cycloalkyl.

(89} In one embodiment, B is pyridinyl, Y2 is NRios, Rs 18 (Ci1-Ca) alkyl, each Ry is
independently (Ci-Ca) alkyl or (Ci-Ca) hydroxyalkyl, and two Rz together with the atoms
to which they are attached form a (Cs-Cr) evcloalky! ring.

{20y In one embodiment, B is pyridinyl, Y2 1s NRuoa, Re 18 {C1-Ca) alkyl, each Ry is
independently (C1-Ca) alkyl, and each Rs is independently (C1-Cy) alkyl, halogen, or (Cs-

33



(8]

10

15

20

25

30

WO 2019/148150 PCT/US2019/015505

Co) cycloalkyl, or two Rs together with the atoms to which they are attached form a {Cs-
C7) cycloalkyl ring.

{91}  In one embodiment, B is pyridinyl, Y2 is NRioa, Re 18 (Ci-Ca) alkyl, each Ry is
independently (Ci-Ca) alkyl, and each Rs is independently {Ci-Ca) alkyl, halogen, or (Cs-
Cs) cycloalkyl,

(92) Inone embodiment, B is pyridinyl, Y2 is NRyoa, Re 15 {(C1-C4) alkyl, each R~ is
independently (C1-Cy) alkyl, and each Rs is independently (C1-Ca) alkyl.

(93} Inone embodiment, B is pyridinyl, Y2 is NRios, Rs 18 (Ci1-Ca) alkyl, each Ry is
independently {C1-Cq) alkyl, and each Rs is independently halogen or {Cs-Cs) cycloalkyl.
(94)  In one embodiment, B is pyridinyl, Y2 is NRioa, Re 18 {C1-Ca} alkvl, each R~ is
independently {C1-C4) alkyl, and two Rs together with the atoms to which they are
attached form a (Cs-Cr) cycloalkyl ring.

(95)  Inone embodiment, B is pyridinyl, Y215 NRuoa, Re 18 (Ci-Ca) alkyl, each Ry 13
independently {C1-Cq) hydroxyalkyl, and each Rz 1s independently (Ci-Ca) alkyl,
halogen, or {C3-Cs) cycloalkyl, or two Rs together with the atoms to which they are
attached form a (Cs-Cr) cycloalkyl ring.

(96) In one embodiment, B is pyridinyl, Y2 is NRuoa, Rs 18 (Ci-Ca} alkyl, each Ry is
independently {C1-Cq) hydroxyalkyl, and each Rs is independently (C:-C4) alkyl,
halogen, or {C3-Cs) cycloalkyl.

{97y Inone embodiment, B is pyridinyl, Y2 1s NRuoa, Re 18 {C1-Ca) alkyl, each Ry is
independently (C1-Cq) hydroxyalkyl, and each Ras ts independently (Ci-Cy) alkyl.

(98) In one embodiment, B is pyridinyl, Y2 is NRuos, Re 18 (Ci-Cy) alkyl, each Ry is
independently {C1-Cq) hydroxyalkyl, and each Rz 1s independently halogen or (C5-Ce)
cycloatkyl.

(99)  In one embodiment, B is pyridinyl, Y2 is NRioa, Re 15 (Ci-Ca) alkyl, each Ry is
independently (C1-Ca) hydroxyalkyl, and two Rs together with the atoms to which they
are attached form a (Cs-Cr) cycloalkyl ring.

(100) Inone embodiment, B, Y2, Y3, Re, Ry, and Rg are each as defined, where
applicable, in any one of (62)-(99), and A is phenyl.

(101) In one embodiment, B, Yz, Y3, Re, Ry, and Rs are each as defined, where

applicable, in any one of (62)-(99), and A is thiophenyl.
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(102) Inone embodiment, B, Y2, Y3, Rs, Ry, and Rz are each as defined, where
applicable, in any one of (62)-(99), and R 13 H.

(103) In one embodiment, B, Yz, Y3, Re, Ry, and Rs are each as defined, where
applicable, in any one of (62)-(99), and Rie 1s H.

{(104) Inone embodiment, B, Y2, Y3, Re, Ry, and Rg are each as defined, where
applicable, in any one of (62}-(99), Rivais H, and Riep is H.

(105} In one embodiment, B, Yz, Y3, Re, Ry, and Rs are each as defined, where
applicable, in any one of v, A is phenyl, and Riais H.

(106) Inone emmbodiment, B, Y2, Y3, Re, Ry, and Rs are each as defined, where
applicable, in any one of (623-(99), A is phenyl, and Riop 13 H.

(107} In one embodiment, B, Y2, Y3, Re, Ry, and Rs are each as defined, where
applicable, in any one of (62)-(99), A is phenyl, Ricais H, and Riw is H.

(108) In one embodiment, B, Y2, Y3, Re, Ry, and Rs are each as defined, where
applicable, in any one of (62)-(99), A is thiophenyl, and Riea is H

(109) Inone embodiment, B, Y2, Y3, Rs, Ry, and Rz are each as defined, where
applicable, in any one of (62)~(99), A is thiophenyl, and Ruov 15 H.

(110) Inone embodiment, B, Y2, Y3, Re, Ry, and Rs are each as defined, where
applicable, in any one of (62)-(99), A is thiophenyl, Rioa1s H, and R is H

(111} In one embodiment, B is pyridinyl, Y2 is NRuioa, Re 18 {C1-Ca} alkvl, each R~ is
independently (C1-Cs) alkyl or (C1-Cs) hydroxyalkyl, Y3 is C(ONRuow, and Rs and Riop
together with the atoms to which they are attached form a 5- or 6-membered
heterocycloalkyl or hetercaryl containing 1 or 2 heteroatoms selected from N, O, and S
and optionally substituted with 1 to 3 Ruw.

(112} In one embodiment, B is pyridinyl, Y2 is NRyoa, Re 15 {(C1-C4) alkyl, each R~ is
independently (C1-Cy) alkyl, Y3 1s C{(O)NRuow, and Rs and Rios together with the ators to
which they are attached form a 5- or 6-membered heterocycloalkyl! or hetercary!
containing 1 or 2 heteroatoms selected from N, O, and S and optionally substituted with 1
t0 3 Ri

(113} In one embodiment, B is pyridinyl, Y2 1s NRuoa, Re 18 {C1-Ca) alkyl, each Ry is
independently (C1-Cy) hydroxyalkyl, Y3 is C{O)NRw, and Rs and Ruow together with the

atoms to which they are attached form a 5- or 6-membered heterocycloalkyl or hetercaryl
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containing 1 or 2 heteroatoms selected from N, O, and S and optionally substituted with 1
to 3 Ru.

{114} In one embodiment, B is pyridinyl, Y2 is NRioa, Re 18 (Ci-Ca) alkyl, each Ry 1s
independently (Ci-Ca) alky] or (Ci-Ca) hydroxyalkyl, and Rs and Riow together with the
atoms to which they are attached form a 5- or 6-membered heterocycloalkvl or heteroary]
containing 1 or 2 heteroatoms selected from N, O, and S and optionally substituted with 1
to 3 R

(115) In one embodiment, B is pyridinyl, Y2 is NRios, Rs 18 (Ci-Ca) alkyl, each Ry is
independently {C1-Ca) alkyl, and Rs and Riop together with the atoms to which they are
attached form a 5- or 6~-membered heterocycloalkyl or hetercaryl containing 1 or 2
heteroatoms selected from N, O, and S and optionally substituted with 1 to 3 Ru.

{116} In one embodiment, B is pyridinyl, Y2 is NRioa, Re 18 (Ci-Ca) alkyl, each Ry 1s
independently (Ci-Ca) hydroxyalkyl, and Rz and Raob together with the atoms to which
they are attached form a 5- or 6-membered heterocycloalkyl or heteroaryl containing 1 or
2 hetercatoms selected from N, O, and S and optionally substituted with 1 to 3 Ry

(117} In one embodiment, B, Yz, Y3, Re, Ry, Rs, and Rum are cach as defined, where
applicable, in any one of (111)~(116}, and A is phenyl.

(118) Inone embodiment, B, Y2, Y3, Re, R, Re, and Ruow are each as defined, where
applicable, in any one of (111}3-(116), and A is thiophenyl

(119} In one embodiment, B, Y2, Y3, Re, Ry, Rs, and Rug are each as defined, where
applicable, in any one of (111)-(116}, and Ricais H.

(120) Inone embodiment, B, Y2, Y3, Re, Ry, Re, and Ruow are each as defined, where
applicable, 10 any one of (111)-(116), A is phenyl, and Risais H.

(121) Inone embeodiment, B, Y2, Y3, Rs, Ry, Rs, and Rugs are each as defined, where
applicable, in any one of (111)-(116), A is thiophenyl, and Rioa 1s H.

(122) Inone embodiment, B, Y2, Y3, Re, R, Rs, and Ruw are each as defined, where
applicable, in any one of (111)-(116}, and Risais H.

(123} In one embodiment, B is pyridinyl and A is phenyl.

(124) In one embodiment, B is pyridinyl and A is thiophenyl.

{125} In one embodiment, B is phenyl and A ts phenyl.

(126) In one embodiment, B is phenyl and A is thiophenyl.
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(127} In one embodiment, B is pyridinyl, A is phenyl, and Re is methyl.

(128) In one embodiment, B is pyridinyl, A is thiophenvl, and Re 1s methyl.

{129} In one embodiment, B is phenyl, A ts phenyl, and Rs i3 methyl.

(130) In one embodiment, B is phenyl, A 1s thiophenyl, and Re 1s methyl.

{131) Inone embodiment, B is pyridinyl, A is phenyl, and Y2 ts NRuoa.

(132} Inone embodiment, B is pyridinyl, A is thiophenvl, and Y2 is NRioa.

(133} In one embodiment, B is phenyl, A 1s phenyl, and Y2 is NRuoa.

(134) In one embodiment, B is phenyl, A is thiophenyl, and Y7 is NRioa.

(135) Inone embodiment, B is pyridinyl, A 15 phenyl, and Y3z 1s C{O)NRuow.

{136} In one embodiment, B is pyridinyl, A is thiophenyl, and Y is C{O)NR1w.
(137} In one embodiment, B is phenyl, A 1s phenyl, and Y3 is C{O)NRiob.

{138} In one embodiment, B is phenyl, A ts thiophenvl, and Y5 15 C{O)}NR1oe.

(139) Inone embodiment, A, B, Y2, Y3, Re, Ry, Rs, Rioa, and Riop are each as defined,
where applicable, 10 any one of (1)-(138), 01 15 0.

(140) Inone embodiment, A, B, Y2, Y3, Re, R7, Ra, Rioa, and Riop are each as defined,
where applicable, in any one of (1)-(138), ol is 1.

{(141) Inone embodiment, A, B, Y2, Y3, Re, Ry, Rs, Rioa, and Riop are each as defined,
where applicable, 1n any one of (1)-(138), o1 15 2.

{(142) Inone embodiment, A, B, Yz, Y3, Re, R7, Rg, Rioa, and Riop are each as defined,
where applicable, in any one of (1)-(138), ol 15 2, and Rs 13 (C1-Ca) alkyl or oxo.

(143) In one embodiment, A, B, Y2, Y3, Re, Ry, Rs, Ruoa, and Rios are each as defined,
where applicable, 1n any one of (1)-(138), 02 15 L.

(144) Inone emmbodiment, A, B, Y2, Y3, Re, R7, Rs, Rioa, and Riop are each as defined,
where applicable, in any one of (1)-(138), 02 15 2.

(145) In one embodiment, A, B, Y2, Y3, Re, R7, Rs, Ruos, and Riop are each as defined,
where applicable, in any one of (13-(138), 0l isOand o2is 1.

(146) Inone embodiment, A, B, Y2, Y3, Re, Ry, Rs, Rioa, and Riop are each as defined,
where applicable, in any one of (1)-(138), o1 15l and o2 is 1.

(147} Inone embodiment, A, B, Y2, Y3, Re, R7, Ra, Ruoa, and Ruop are each as defined,

where applicable, in any one of (1)-(138), 0l is2and 02 is 1.
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(148) Inone embodiment, A, B, Y2, Y3, Re, R7, Ra, Ruva, Riow, 01, and o2 are each as
defined, where applicable, in any one of (1)-(147}, Y5 is absent.
(149) In one embodiment, A, B, Y2, Y3, Re, Ry, Rs, Rioa, Rum, 01, and o2 are each as

defined, where applicable, in any one of (1)-(147), Ys 15 C{O).

5 {(150) Inone embodiment, A, B, Y2, Y3, Re, R7, Rg, Rioa, Riow, 01, and o2 are each as
defined, where applicable, in any one of (1)-{(147}, Y5 is CHz.
In one embodiment, the compound of Formula TL-IT is of Formula TL-Ila, TL-IIb, TL-
He, TL-Hd, or TL-He:
Y
(S Relor
X o
&
(TL-lia)
A
10 (TL-IIb),

(TL-Hc),

(TL-Iid), or

{
Rs

wherein A, B, Y4, Rs, Re, Ry, Riov, and ol are each as defined above in Formula TL-II, and can

15  be combined as described above 1n Formula TL-11L
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For example, for a Targeting Ligand of Formula TL-{Ia, TL-IIb, TL-Hc, TL-1ld, or TL-

fle, where applicable:

(1
(2)
(3)

(8)

(10)

(1)

In one embodiment, B ts phenyl.

In one embodiment, B is phenyl and Re is (C1-Cs) alkyl.

In one embodiment, B is phenyl, Re 18 (Ci-Cs) alkyl, and each R7 i3
independently (Ci-Ca) alky! or (C1-Ca) hydroxyalkyl.

In one embodiment, B is phenyl, Re is (Ci1-Ca) alkyl, and each Ry 1s
independently (C1-Cy) alkyl.

In one embodiment, B is phenyl, Re 18 (Ci-Cs) alkyl, and each R7 13
independently (Ci-Ca) hydroxyalkyl.

In one embodiment, B is phenyl, R 1s (Ci-Ca) alkyl, each Ry 1s independently
{Ci-Cy) alkyl or (C1-Ca) hydroxyalkyl, and each Rz is independently (Ci-C4)
alkyl, halogen, or (C3-Cs) cycloalkyl, or two Rs together with the atoms to
which they are attached form a (Cs-Cr) cycloalkyl ring.

In one embodiment, B is phenyl, Rs 15 (Ci-Ca) alkyl, each R» is independently
(Ci-Cya) alkyl or (C1-Cy) hydroxyalkyl, and each Rs is independently (Ci-Ca)
alkyl, halogen, or (C3-Cs) cycloalkyl.

In one embodiment, B is phenyl, Re 1s (Ci-Cs) alkyl, each Ry is independently
(Ci-Ca} alkyl or (C1-Ca hydroxyalkyl, and each Rs is independently (Ci-Ca)
alkyl.

In one embodiment, B ts phenyl, Re is (C1-Cs) alkyl, each Ry is independently
(C:-C4) alkyl or (C1-Cy) hydroxyalkyl, and each Rz is independently halogen
or {C3-Co) cycloalkyl.

In one embodiment, B is phenyl, Rs 15 (Ci-Ca) alkyl, each R» is independently
(Ci-Ca) alkyl or (C1-Ca) hydroxyalkyl, and two Rs together with the atoms to
which they are attached form a (Cs-C7) cycloalkyl ring.

In one embodiment, B is phenvl, R is (C1-Cs) alkyl, each R~ is independently
(Ci-Ca) alkyl, and each Rx is independently (Ci-C4) alkyl, halogen, or (C3-Co)
cycloalkyl, or two Rs together with the atoms to which they are attached torm

a {Cs-C7) cycloalkyl ring,
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(12)

(13)

(14)

(16)

(17)

(18)

(19)

(20)

(21

(22)

(23)

In one embodiment, B is phenyl, Rs 15 (Ci-Ca) alkyl, each R» is independently
(Ci-Cay alkyl, and each Rs is independently (Ci-Ca) alkyl, halogen, or {(C3-Ce)
cycloalkyl.

In one embodiment, B is phenyl, Re 1s (Ci-Cs) alkyl, each Ry is independently
(Ci-Ca) alkyl, and each Rx is independently (Ci-Ca) alkyl

In one embodiment, B is phenyl, Rs 15 (Ci-Ca) alkyl, each R» is independently
(Ci-Cyq) alkyl, and each Rs is independently halogen or (C3-Cs) cycloalkyl.

in one embodiment, B is phenvl, Re is (C1-Cs) alkyl, each R~ is independently
{C1-Cy) alkyl, and two Rs together with the atoms to which they are attached
form a (Cs-C7) cycloaltkyl ring.

In one embodiment, B is phenyl, R 1s (Ci-Ca) alkyl, each Ry 1s independently
{C1-Ca) hydroxvalkyl, and each Rs is independently {Ci-Cs) alkyl, halogen, or
{C3-Co) cycloalkyl, or two Rs together with the atoms to which they are
attached form a (Cs-Cr) cycloalkyl ring,

In one embodiment, B is phenyl, Rs 15 (Ci-Ca) alkyl, each R» is independently
(Ci-Cy) hydroxyalkyl, and each Rs 1s independently (Ci1-Cs) alkyl, halogen, or
{C5-Ce) cycloalkyl.

In one embodiment, B is phenyl, Re 1s (Ci-Cs) alkyl, each Ry is independently
(Ci-Ca) hydroxyalkyl, and each Rs is independently (Ci-Cs) alkyl.

In one embodiment, B is phenyl, R 1s (Ci-Ca) alkyl, each Ry 1s independently
{C:-Cy4) bydroxvalkyl, and each Rs 1s independently halogen or {C3-Cs)
cycloalkyl.

In one ernbodiment, B is phenyl, Res 15 (Ci-Cs) alkyl, each R7 is independently
(Ci-Ca) hydroxyalkyl, and two Rs together with the atoms to which they are
attached form a (Cs-Cr) cycloalkyl ring.

in one embodiment, B, Res, R, and Rs are each as defined, where applicable,
in any one of (1)-(20), and A is phenyl.

In one embodiment, B, Re, R7, and Rs are each as defined, where applicable,
in any one of {(1)-(20), and A is thiophenyl.

In one embodiment, B, Re, R, and Rs are each as defined, where applicable,

in any one of (1}-(20}), and R is H.
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24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

In one embodiment, B, Re, R7, and Rs are each as detined, where applicable,

in any one of {(1)}-(20), A is phenyl, and Rjov is H.

In one embodiment, B, Re, R, and Rs are each as defined, where applicable,

in any one of (1}-(20), A 1s thiophenyl, and Rup 1s H.

In one embodiment, B is phenyl, Re 18 (Ci-Cs) alkyl, each R is independently
(Ci-Cay alky! or (C1-Ca) hydroxyalkyl, and Ry and Ryos together with the
atorus to which they are attached form a 5- or 6-membered heterocycloalkyl or
heteroaryl containing 1 or 2 heteroatoms selected from N, O, and § and
optionally substituted with 1 to 3 R

In one embodiment, B is phenyl, Re 18 (Ci-Cs) alkyl, each R is independently
(Ci-Cay alkyl, and Re and Riow together with the atoms to which they are
attached form a 5- or 6-membered heterocycloalkyl or heteroaryl containing 1
or 2 heteroatoms selected from N, O, and S and optionally substituted with 1
to 3 Riw

In one embodiment, B is phenyl, Rs 15 (Ci-Ca) alkyl, each R» is independently
(Ci-Cyq) hydroxyalkyl, and Rs and Ruow together with the atoms to which they
are attached form a 5- or 6-membered heterocycloalkyl or heteroaryl
containing 1 or 2 heteroatoms selected from N, O, and S and optionally
substituted with 1 to 3 Ruw

In one embodiment, B, Re, R7, Ra, and Ruop are each as defined, where
applicable, in any one of (263~(28), and A is phenyl.

In one embodiment, B, Rs, Ry, Ry, and Ruob are each as defined, where
applicable, in any one of (20)-(28), and A is thiophenyl.

In one embodiment, B is pyridinyl.

In one embodiment, B s pyridinyl and Re is (C1-Ca) alkyl.

In one embodiment, B is pyridinyl, Re is (C1-Cy} alkyl, and each Ry is
independently {(Ci-Ca) alkyl or (C1-Cy) hydroxyalkyl.

In one embodiment, B is pyridinyl, Res 18 (Ci-Ca) alkyl, and each Ry is
independently (Ci-Ca) alkyl.

In one embodiment, B ts pyridinyl, Re is {C1-Cy) alkyl, and each Ry is

independently {C:-Ca) hydroxyalkyl.
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(36)

(37)

(38)

(39)

(40)

(41)

(42)

(44)

In one embodiment, B is pyridinyl, Re is (Ci-Ca) alkyl, each Ry is
independently (Ci-Ca) alkyl or (C1-Cs) hydroxyalkyl, and each Ry is
independently (Ci-Ca} alkyl, halogen, or (C3-Ce) cycloalkyl, or two Rs
together with the atoms to which they are attached form a (Cs-Cv) cycloalkyl
ring.

In one embodiment, B is pyridinyl, Re is (Ci-Ca) alkyl, each Ry is
independently (Ci-Ca) alkyl or (Ci-Ca) hydroxyalkyl, and each Rg is
independently {C:-Ca) alkyl, halogen, or (C3-Cs) cycloalkyl.

In one emnbodiment, B is pyridinyl, Res 15 (C1-Cy) alkyl, each Ry 1s
independently (Ci-Ca} alkyl or (C1-Cy) hvdroxyalkyl, and each Rs is
independently (Ci-Ca) alkyl.

In one embodiment, B ts pyridinyl, Re is {C1~Cs} alkyl, each R7 s
independently {(Ci-Ca) alkyl or (Ci-Cs) hydroxyalkyl, and each Rz is
independently halogen or (Cs-Ce) cycloalkyl.

In one embodiment, B is pyridinyl, Re is (Ci-Ca) alkyl, each Ry is
independently (Ci-Ca) alkyl or (Ci-Ca) hydroxyalkyl, and two Rs together
with the atoms to which they are attached form a (Cs-C7) cycloalkyl ring.
In one embodiment, B s pyridinyl, Re 18 (C1-Cy) alkyl, each Ry is
independently (Ci-Ca) alkyl, and each Rs is independently (Ci-Cy) alkyl,
halogen, or (Cs-Co) cycloalkyl, or two Rs together with the atoms to which
they are attached form a {Cs-Cr) cycloalkyl ring.

In one embodiment, B s pyridinyl, Re 18 (C1-Cy) alkyl, each Ry is
independently (Ci-Ca) alkyl, and each Rs 15 independently (Ci-Ca) alkyl,
halogen, or {C3-Ce) cycloalkyl.

In one embodiment, B is pyridinyl, Re 15 (C1~Ca) alkyl, each R71s
independently {C1-Ca} alkyl, and each Ra is independently {C:-Ca) alkyl.
In one embodiment, B s pyridinyl, Re 18 (C1-Cy) alkyl, each Ry is
independently (Ci-Ca) alkyl, and each Rs is independently halogen or (T3-Ce)

cycloalkyl
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(45)

(46)

(47)

{48)

{49)

In one embodiment, B is pyridinyl, Re 15 {C1-Cy) alkyl, each Ry is
independently (Ci-Ca) alkyl, and two Rs together with the atoms to which they
are attached form a (Cs-C7) cycloalkyl ring.

In one embodiment, B s pyridinyl, Re 18 (C1-Cy) alkyl, each Ry is
independently (Ci-Ca) hydroxyalkyl, and each Rs is independently (C1-Cq)
alkyl, halogen, or (C3-Ca) cycloalkyl, or two Rs together with the atoms to
which they are attached form a (Cs-Cy) cycloalkyl ring.

In one embaodiment, B is pyridinyl, Re is {C1-Cs} alkyl, each Ry is
independently (Ci-Ca) hydroxyalkyl, and each Rs 15 independently (Ci-C4)
alkyl, halogen, or ((Us-Ca) eycloalloyl.

In one embodiment, B is pyridinyl, Re 1s (Ci-Ca) alkyl, each Ry 1s
independently (C:-Ca} hydroxyalkyl, and each Rz is independently (C1-Cy)
alkyl.

In one emnbodiment, B is pyridinyl, Res 15 (C1-Cy) alkyl, each Ry 1s
independently (Ci-Ca) hydroxyalkyl, and each Rs is independently halogen or
{C3-Co) cycloalkyl.

In one embaodiment, B is pyridinyl, Re is {C1-Cs} alkyl, each Ry is
independently {C:-Ca) hydroxyalkyl, and two Rs together with the atoms to
which they are attached form a (Cs-Cr) cycloalkyl ring.

In one embodiment, B, Re, R7, and Ry are each as defined, where applicable,
in any one of (31)-{50), and A is phenyl.

In one embodiment, B, R, R7, and Rs are each as defined, where applicable,
in any one of (31)-(50), and A is thiophenyl.

In one embodiment, B, Re, R7, and Rs are each as detined, where applicable,
in any one of (31}-(50), and Rion is H.

in one embodiment, B, Res, R, and Rs are each as defined, where applicable,
in any one of (31)-(50), A is phenvl, and Riew 1s H.

In one embodiment, B, Re, R7, and Rs are each as defined, where applicable,
in any one of (31}-(50), A is thiophenyl, and Ry 15 H.

In one embodiment, B ts pyridinyl, Re is {C1~Cs} alkyl, each R7 s

independently {(C1-Ca} alkyl or (C1-Ca) hydroxyalkyl, and Rz and Rues together
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with the atoms to which they are attached forn a 5- or 6-membered
heterocycloalkyl or hetercaryl containing 1 or 2 hetercatoms selected from N,
(3, and § and optionally substituted with 1 t0 3 Ru1.

(57) In one embodiment, B s pyridinyl, Re 18 (C1-Cy) alkyl, each Ry is
independently (Ci-Ca) alkyl, and Rs and Rios together with the atoms to which
they are attached form a 5- or 6-membered heterocycloalkyl or heteroaryl
containing 1 or 2 heteroatoms selected from N, O, and S and optionally
substituted with 1 to 3 Ry

(58) In one emnbodiment, B is pyridinyl, Res 15 (C1-Cy) alkyl, each Ry 1s
independently (Ci-Ca) hydroxyalkyl, and Rs and Ruo together with the atoms
to which they are attached form a 5- or 6-membered heterocycloalkyl or
heteroaryl containing 1 or 2 heteroatoms selected from N, O, and S and
optionally substituted with 1 to 3 Ru.

(59) In one ernbodiment, B, Re, Ry, Rs, and Ruop are each as defined, where
applicable, in any one of (56)-(58}, and A is phenyl.

{(60) in one embodiment, B, Re, R7, Rs, and Ruos are each as defined, where

applicable, in any one of (56}-(58), and A is thiophenyl.

(61} In one embodiment, B 1s pyridinyl and A 1s phenyl.

(62} In one embodiment, B is pyridinyl and A s thiophenyl.

(63} In one embodiment, B is phenyl and A is phenyl.

(64} In one embodiment, B ts phenyl and A is thiophenyl.

(65} In one embodiment, B 1s pyridinyl, A 1s phenyl, and Rs 1s methyl.
(66} In one emnbodiment, B is pyridinyl, A is thiopheoyl, and Re 15 methyl.
(67} In one embodiment, B is phenyl, A is phenyl, and Rs is methyl.

(68) In one embodiment, B is phenyl, A is thiophenyl, and Re 1s methyl.
(69) In one embodiment, B s pyridinyl, and A is phenyl.

(70) In one embodiment, B is pyridiny], and A is thiophenyl.

{(71) In one embodiment, B is phenyl, and A ts phenyl.

(72} In one embodiment, B is phenyl, and A is thiophenyl.

(73) In one embodiment, A, B, Rs, R7, Re, and Riop are each as defined, where

applicable, in any one of (13-(72), 01 15 0.
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In one embodiment, A, B, Re, Ry, Ry, and Ruob are each as defined, where
applicable, in any one of (1)-(72), ol 1s L.

in one embodiment, A, B, Re, R7, Re, and Ruo are each as defined, where
applicable, in any one of (1)(72), 01 18 2.

In one embodiment, A, B, Rs, R7, Rs, and Ruow are each as defined, where
applicable, in any one of (1)-(72), o118 2, and Rs is (Ci-C4) alkyl or oxo.

In one embodiment, A, B, Rs, Re, R7, Rs, and Ruos are each as defined, where
applicable, in any one of (1}-(76), Ys is absent.

In one embodiment, A, B, Rs, Re, R7, Rs, and R are each as defined, where
applicable, tn any one of (1)-(76), Y513 C(O}.

In one embodiment, A, B, Rs, Rg, B7, Ra, and Ryow are each as defined, where

applicable, in any one of (13-(76), Ys is CHz.

In one embodiment, the compound of Formula TL-1 1s of Formula TL-{If or TL-Ilg:

(74)
(75)
5 (76)
(77)
(78)

10
(79)

18

(TL-1I), or

(TL-Ug).

In one embodiment, a Targeting Ligand is a compound of Formula TL-IIT
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i
e
N }{
}"" Lo
¢ (TL-111),
or an enantiomer, diastereomer, sterectsomer, or pharmaceutically acceptable salt thereof,

wherein:

Zo 15 (C1-Cas) alkylenyl, (Ca-Co) alkenylenyl, or
{Riglss

7 i
§
- fe =N Nef—
7 is NRy7, %NMCNE , Of % p— % ;

each Ruz is independently H, (C:i-Ca) alkyl, or (C1-C4) haloalkyl;

Riz1s H, (Ci-Ca) alkyl, (Ci-Ca) haloalkyl, or CIN;

each Ris is independently (Ci-Cs) alkyl, (C1-Cy4) haloalkyl, (Ci-Ca) alkoxy, (Ci-Cs)
haloalkoxy, halogen, O-phenyl, OH, or NHz;

Rusis H, (Ci-Ca) alkyl, halogen, or CN;

each Rus is independently H, (C:i-Ca) alkyl, or {C1-Ca) haloalkyl;

Ry 18 H, (Ci-Ca) alkyl, or {C-Ca) haloalkyl;

each Rus is independently (Ci-Ca) alkyl, (C1-Cs) haloalkyl, (Ci-Cs) alkoxy, (Ci-Cs)
haloalkoxy, halogen, or oxo;

st and s5 are each independently 0, 1, 2, or 3; and

52, 83, and s4 are each independently 0 or 1,

wherein the Targeting Ligand is bonded to the Linker via the mgm next to Zo.
In some embodiments, 7o 18 -CHo-, -C(=CHa)-, -CH(CH3)-, or -CHCH-. In some
embodiments, Zo i1s -CHz-. In other embodiments, Zo is -C{(=CH:}-. In other embodiments, Zy is

-CH(CHs)-. In other embodiments, 7o 1s -CHCH-.
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in other embodiments, Zo is

R‘i?’
. , . , m§m§§m..€N__§_..
In some embodiments, 7 is NRy7. In other embodiments, 7 is . In other

{Raglss
e Re7
embodiments, 7 is N . In other embodiments, 7 is NRy7 or CIn
(Rm)ss
s\ Rar
, _ N N T O =
other embodiments, Z s NRi7 or St . In other embodiments, Z is
{Rughss
7 ;"\
*-%--"N ngm

In some embodiments, Ri7 is H, {Ci-Cs) alkyl, or {C:-Cs) haloalkyl. In other
embodiments, Ri7 1s {Ci-Cs) alkyl or (C1-Cs) haloalkyl. In other embodiments, Ruy is H or (Ci-
Cs) alkvl. In other embodiments, Ri7 is H, methyl, ethyl, n-propyl, or t-propyl. In other
embodiments, Ry7 1s H, methyl, or ethyl. In other embodiments, Ry is methyl.

In some embodiments, each Rix is independently (C1-Cs) alkyl, (C1-C3) haloalkyl, (Ci-
3} alkoxy, {C1-Cs) haloalkoxy, halogen, or oxo. In other embodiments, each Risis
independently (Ci-Cs) alkyl, (C1-Cs) haloalkyl, (Ci-Cs) alkoxy, (Ci-Cs) haloalkoxy, or halogen.
In other embodiments, each Ruz is independently (C1-C3) alkyl, {C1-C3) haloaltkyl, halogen, or
oxo. In other embodiments, each Ris is independently (C1-Cs) alkoxy, (C1-Cs) haloalkoxy,
halogen, or oxo. In other embodiments, each Rus is independently halogen or oxo. In other
embodiments, each Rug is independently (Ci-Cs) alkyl, halogen, or oxo. In other embodiments,
each Ris is independently methyl, ethyl, n-propvl, i-propyl, ¥, (1, Br, I, or oxo. In other
embodiments, each Rys is independently methyl, ethyl, n-propyl, i-propyl, F, Cl, or oxo.

In some embodiments, each Riz is independently H, (C1-Cs) alkyl, or {C:-Cs) haloalkyl.
in other embodiments, each R is independently (Ci-Cs) alky! or (C1-Cs) haloalkyl. In other
embodiments, each Rz ts independently H or (C1-Cs) alkyl. In other embodiments, each Ruz is

independently H, methyl, ethyl, n-propyl, or i-propyl. In other embodiments, each Riz is
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independently H, methyl, or ethyl. In other embodiments, each Rz is independently H or
methyl. In other embodiments, each Riz is H.

In some embodiments, Riz is H, (Ci-Cs) alkyl, (C1-Cs) haloalkyl or CN. In other
embodiments, Ry3 15 {Ci-Cs) alkyl, (C1-Cs) haloalkyl or CN. In other embodiments, Rys 1s H,
{C1-Cs) alkyl, or (C1-Cs) haloalkyl. In other embodiments, Ris i3 (Ci-Cs) alkyl or (T1-Cs)
haloalkyl. In other embodiments, Ri3 is H or CN. In other embodiments, Ris is H.

In some embodiments, each Ris 18 independently (C1-Cs) alkyl, (C1-Cs) haloalkyl, {Ci-
Cs) alkoxy, (Ci-Cs) haloalkoxy, halogen, O-pheny!, OH, or NHz. In other embodiments, each
Ris 18 independently (C1-Cs) alkyl, (C:i-Cs) haloalkyl, (C1-Cs) alkoxy, (C1-Cs) haloalkoxy, or
halogen. In other embodiments, each Rua ts independently (C1-Cs) alkyl, {(C1-Cs} haloatkyl, (C1-
Cs) alkoxy, {(C1-Cs) haloatkoxy, or O-phenyl. In other embodiments, each Rys is independently
(Ci-Cs) alkoxy, {C1-Cs) haloalkoxy, O-phenyi, or OH. In other embodiments, each Rus is
independently (Ci-Cs) alkyl, (Ci-Cs) haloalkyl, (C1-Cs) alkoxy, or (Ci-Cs) haloalkoxy. In other
embodiments, each Ri4 135 independently O-phenyl, OH, or NHa. In other embodiments, each Rus
is independently (C1-Cs) alkyl, (Ci-Cs) halealkyl, (Ci-Cs) alkoxy, halogen, or O-phenyl. In other
embodiments, each Ru ts independently (Ci1-Ca) alkyl, halogen, or O-phenyl. In other
embodiments, each Rys is independently methvl, ethyl, n-propyl, i-propyl, F, Cl, Br, {, or O-
phenyl In other embodiments, each Ris 1s independently methyl, F, Cl, or O-phenyl. In other
embodiments, each R4 is independently ¥, Cl, Br, |, or O-phenyl. In other embodiments, each
Rus s independently ¥, Cl, or O-phenyl. In other embodiments, each Rus is independently F or
O-phenyl.

In some embodiments, Ris is H, (C1-Cs) alkyl, halogen, or CN. In other embodiments,
Ris 15 (C1-Ca) alkyl, halogen, or CN. In other embodiments, Risis H, (Ci-Cs) alkyl, or CN. In
other embodiments, Ris is H, methyl, ethyl, n-propyl, i-propyl, or CN. In other embodiments,
Risis H, methyl, ethyl, or CN. In other embodiments, Ris is H, methyl, or CN. In other
embodiments, Risis H or CN.

In some embodiments, each Rie 1s independently H, (C1-Cs) alkyl, or (Ci-Cs) haloalkyl.
In other embodiments, each Rie is independently (Ci-Cs) alkyl or (C1-C:) haloalkyl. In other
embodiments, each Rus is independently H or {Cy-Cs) alkyl. In other embodiments, each Rys is
independently H, methyl, ethyl, n-propyl, or i-propyl. In other embodiments, each Rie ts

independently H, methyl, or ethyl. In other embodiments, each Rie is independently H or
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methyl. In other embodiments, each Ris is H. In other embodiments, each Ris is methyl. In

other embodiments, one Ris is H and the other Ris is methyl.

In some embodiments, sl i3 0. In other embodiments, st is 1. In other embodiments, si

is 2. In other embodiments, sl 1s 3. In other embodiments, s11s 0 or 1. In other embodiments,

slis 1 or 2. In other embodiments, st is 2 or 3. In other embodiments, st is 0, 1, or 2. In other

embodiments, sl is |, 2, or 3.

In some embodiments, 52 13 0. In other embodiments, s2 is 1.

In some embodiments, 53 is 0. In other embodiments, s3 is 1.

In some embodiments, s4 15 0. In other embodiments, s4 is 1.

In some embodiments, s5 15 0. In other embodiments, s5 is 1. In other embodimenits, s5

is 2. In other embodiments, 5 is 3. In other embodiments, s51s 0 or 1. In other embodiments,

85158 1 or 2. In other embodiments, 85 is 2 or 3. In other embodiments, s5is 0, 1, or 2. In other

embodiments, s5is 1, 2, or 3.

Any of the groups described herein for any of Zo, Z, Riz, Ri3, Rug, Rus, Rus, Rz, Rug, 81,

s2, 83, s4, and s5 can be combined with any of the groups described herein for one or more of the

remainder of Zo, 7, Riz, Rus, Rig, Rus, Rig, Riv, Rus, 81, 82, 83, 34, and s5, and may further be

combined with any of the groups described herein for the Linker,

For example, for a Targeting Ligand of Formula TL-IL

)
2)
(3)

{5
(6)
(7
(8)

In one embodiment, each Rizis H and Rizis H

In one embodiment, each Ryzis H, Rizis H, and 52 15 0.

in one embodiment, each Rizis H, Rists H, and 52 1s 1.

In one embodiment, each Rz is H, Risis H, 8215 0, and €3 15 0.
In one embodiment, each Rizis H, Risis H, s21s 1, and s3 is 0.
In one embodiment, each Ryzis H, Rizis H, 82150, and s3 is 1.
In one embodiment, each Rizis H, Rizis H, s2is 1, and 53 18 1.

in one embodiment, each Rz 1s H, Risis H, 5215 0, s3 is 0, and each Ris i

independently halogen or O-phenyl.

9

In one embodiment, each Rizis H, Rizis H, 5215 1, 83 15 0, and each Ris s

independently halogen or O-phenyl.

(10)

In one embodiment, each Rizis H, Rizis H, 52180, s3 is 1, and each Ris is

independently halogen or O-phenyl.
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(11)

In one embodiment, each Ryzis H, Rizis H, s21s 1, s3 15 1, and each Ris s

independently halogen or O-phenyl.

(12)

In one embodiment, each Ruzis H, Risis H, s2 15 0, s3 15 0, each Rig is
> ¥ > 3 ¥

independently halogen or O-phenyl, and Rus is H or CN.

(13)

in one embodiment, each Rizis H, Rusis H, 8215 1, 8315 0, each Rus i

independently halogen or O-phenyl, and Ris is H or CN.

(14)

In one embodiment, each Rizis H, Rists H, 52150, s3is 1, each Ria is

independently halogen or O-phenyl, and Ris is H or CN.

(15)

In one embodiment, each Rizis H, Rizis H, s21s 1, 38315 1, each Ruq 18

independently halogen or O-phenyl, and Ris is H or CN.

(16)

In one embodiment, each Ri2is H, Rizis H, 52150, s3i5 0, each Ry 13

independently halogen or O-phenyl, Risis H or CN, and each Rue is independently H or

(C1-Ca) alkyl.

(17)

In one embodiment, each Rizis H, Rizis H, s21s 1, 383138 0, each Riq 18

independently halogen or O-phenyl, Risis H or CN, and each Rie is independently H or
(C1-Ca) alkyl.

(18}

in one embodiment, each Rz is H, Risis H, s21s 0, s3is 1, each Rus is

independently halogen or O-phenyl, Ris is H or CN, and each Rus is independently H or

(C1-Ca) alkyl.

(19)

In one embodiment, each Ripi1s H, Rizts H s2is 1, 5315 1, each Rysis
2 > 2 2 >

independently halogen or O-phenyl, Risis H or CN, and each Rue is independently H or

(C1-Ca) alkyl.

(20)

24)

(25)

In one emnbodiment, Z 13 NR17 and Ru7 is H or (C1-Cs) alkyl.
in one embodiment, Z is NR17 and Ri7 is H, methyl or ethyl.
In one embodiment, £ is NRi17 and Ri7is H.

in one embodiment, Z is NRy7 and Ri7 is methyl or ethyl.

R‘i?
. . m%$m<jw%m . o
In one embodiment, Z 18 and R17 18 H or {C1-Cs) alkyl.

Riz
. . “%“&m%iiNm§m .
In one embodiment, 7 is and Ri7 1s H, methyl or ethyl.
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(26)

(27)

(28)
(29)
(30)
31
(32)

(34)
or CN.

(35)

CN.

(37)
(38)

In one embodiment, Z 15

In one embodiment, Z is

In one embodiment, Z is

PCT/US2019/015505

ﬁﬁw
W%N—CNMEW and Ri7is H.

R‘i?’
mé-mrﬂssm@u—-%m ,
and Ry7 1s methyi or ethyl.

{Ryglss
/MHL\
hetl  hede
Nt and 85 is 0.

In one embodiment, Z 1s NRy7, Ri7is H or (C1-Cs) alkyl, and Ris is H or CN.

In one embodiment, Z 1s NRy7, Ri7 1s H, methyl or ethyl, and Risis H or CN.

In one embodiment, Z 15

In one embodiment, 7 is

In one embodiment, Z is

In one embodiment, Z 1s

In one embodiment, 7 is

In one embodiment, Z is

in one embodiment, Z is

NR17, Rizis H, and Ris is H or CN.

NRu17, Ri7 is methy!l or ethyl, and Ris is Hor CNL

R‘l?
]
At .
, Rizis Hor (C1-Cs) alkyl, and Ris s H
Rz
|
-~§-—-N-=CN“§“ _ ,
, Ri7is H, methyl or ethyl, and Risis H

Ray
i
~—-§-—=N-—-—£Nm§m L o
,Ri7is H, and Rysis H or CN.

R‘l?

O |
§ % , R17 13 methyl or ethyl, and Risis H or

{Riglss
/...!_.,\
e Nt
Nnd . s51s 0, and Rys is H or CN.

In one embodiment, each Rig is methyl. In other embodiments, each Ricis H. In

yet other embodiments one Rus is H and the other Rie is methyl.

(39)
(40)
@1
“42)

In one embodiment, £ is NR17 and s2 i 0.

in one embodiment, Z 1s NRy7and s2is 1.

In one embodiment, Z 13 NRy7 and 83 13 0.

In one embodiment, Z 15

NRi7and s31s 1.
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NR17, 82180, and 83 is 1.

In one embodiment, Z1s NRy7, 821s 1, and s3 is 1.

WO 2019/148150

{43} Inone embodiment, Z is
{44)

{45}  In one embodiment, Z is
(46)

47y  Inone embodiment, Z i3
(48} Inone embodiment, Z is
{49y In one embodiment, Z is
{50} In one embodiment, Z is
(51} Inone embodiment, Z is
(52) Inoneembodiment, Z i3
(53) Inoneembodiment, Z is
{54y Inone embodiment, Z is
(55) In one embodiment, Z is
(56) In one embodiment, Z is
(57)  In one embodument, Z is

w§—~E§~E~CN“§“ and 82 is 0.
m§«—-?ﬂsim€?‘i“’“§““ and s2is 1.
M%Nm-QN“”%"“ and s3 is 0.
%@%*‘CN“%" and s3 is 1.

PCT/US2019/015505

MEQNWCN“%“, s218 0, and s3 15 0.
W%HN"CN“M%M? s2is I, and s3 15 0.

= N‘CN“ a ) )
%“ § ,82150 and s3 15 1.

R‘i?’

i
mémNmCmm%m, 2151, and 83 1s L.

5‘?13)35
e “\Nniu—m
-

5?13)55
el e
Nt
ﬁiﬁw)ss
%mN/m u\Nwim
A4

and 52 15 0.

and s2 15 1.

and 53 15 0.
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(58)

(59)

(60)

(61)

(62)
(63)

In one embodiment, 7 is

In one embodiment, Z 15

In one embodiment, Z 15

In one embodiment, 7 is

In one embodiment, 7 is

PCT/US2019/015505

{Rylss
'y i..,.\
gl b
A—
{Rislss
' iL\
gt Mg
A —_—
{Rislss
e OL\
f-N Ned
A—
{Rygles
A
SN N
A—-—
{Rygles
I PL\
f-N  Nef—
A—_—

and 3 is 1.

, 92180, and 8315 0.

,921s 1, and 83158 0.

,821s0, and 83 is 1.

,s821s 1, ands3is 1.

In one embodiment, Z, Riz2, Rz, Rus, Ris, Ris, Ri7, 32, 83 and s5 are each as

defined, where applicable, in any one of (1)-(62), sl is 1.

(64)

In one embodiment, Z, Rz, Ris, Ris, Ris, Rig, R, 2, 83 and s5 are each as

defined, where applicable, 1n any one of (1)-(62), 5115 2.

(65)

In one embodiment, Z, Rz, Rz, Rig, Ris, Ris, Ry7, 82, 3 and s5 are each as

defined, where applicable, in any one of (1)-(62), s4 15 0.

(66}

in one embodiment, Z, Riz, Ri3, R, Ris, Rie, Ri7, 82, 83 and s5 are each as

defined, where applicable, in any one of (1)-(62), 5415 1.

(67)

In one embodiments, Z, Riz, Ri3, Rug, Ris, Rie, Ry, 52

, 83, s4, and s5 are each as

defined, where applicable, in any one of (1)-(67), Zo 1s -CHa-.

(63)

In one embodiments, 7, Riz, Ris, Rig, Rus, Rig, Ruz, 2

.83, 84, and 85 are each as

defined, where applicable, in any one of (1}-(67), Zo 15 -C(=CH2z)-.

(69)

In one embodiments, 2, Riz, Riz, Rug, Ris, Ris, Ry, 82, s3, s4, and s5 are ¢ach as

defined, where applicable, in any one of (1)-{(67), Zo 1s -CH(CHs}-.

(70}

In one embodiments, Z, Riz, Ris, R, Rus, Rie, Ry, 2, 53, 84, and 35 are each as

defined, where applicable, in any one of (1)-(67), Zo is -CHCH-.
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{71y  In one embodiments, Z, Riz, Ris, Rug, Rus, Rig, Ru7, 52, 53, s4, and s5 are each as

defined, where applicable, in any one of {(1)(67), Zo is Ry

In one embodiment, the compound of Formula TL-1 is of Formula TL-HIa:

wherein Z, Ris, Ris, Ris, Ry7, Rus, s2, 83, 34, and s5 are each as defined above in Formula TL-II1,

and can be combined as described above in Formula TL-HIL

For example, for a Targeting Ligand of Formula TL-I{fa:

(1) In one embodiment, 5215 0, and 53 15 0.

(2} in one embodiment, s2is 1, and s3 15 0.

(3) In one erabodiment, s2 1s 0, and s3 s 1.

{4 In one embodiment, s21s 1, and s3 is 1.

(5) In one embodiment, 82 15 0, 83 15 0, and each Rus is independently halogen or O-
phenyl.

(6} In one embodiment, s2 is 1, 83 1s 0, and each R is independently halogen or O-
phenyl.

(7 In one embodiment, 52 15 0, 83 is 1, and each R4 is independently halogen or O-
phenyl.

(8} in one embodiment, s2is 1, s3 is |, and each Ris is independently halogen or O-
phenvl.

(9) In one embodiment, s2 ts 0, 53 is 0, each Ris ts independently halogen or O-

phenyl, and Rysis H or CIN.
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(10} Inone embodiment, s2 1s 1, 53 13 0, each R4 1s independently halogen or O-
phenyl, and Rysis H or CIN.
(11}  Inone embodiment, s2 15 0, s3 1s 1, each Ri4 18 independently halogen or O-
phenyl, and Risis H or CN.
(12}  Inone embodiment, 82 ts 1, 83 is 1, each Ria ts independently halogen or O-
phenvl, and Risis Hor CN.
(13} In one embodiment, s2 15 0, s3 15 0, each Riq1s independently halogen or O-
phenyl, Risis H or ON, and each Rys is independently H or (C1-Ca) alkyl.
(14}  Inone embodiment, 8215 1, 33 18 §, each Riq 18 independently halogen or O-
phenyl, Ris is H or CN, and each Ris 15 independently H or (C1-Cyq) alkyl.
{15y In one embodiment, s2 15 0, s3 1s 1, each R4 1s independently halogen or O-
phenyl, Ris 1s H or UN, and each Rus s independently H or (C1-Ca) alkyl.
(16) Inone embodiment, s21s 1, 83 18 1, each Rug 1s independently halogen or O-
phenyl, Ris 1s H or CN, and each Ris 13 independently H or (C1-Ca) alkyl
{17y In one embodiment, Z is NR17 and Ry7 1s H or {C1-Cs} alkyl.
(18)  In one embodiment, Z is NR17 and Ri7 15 H, methy] or ethyl.
(19) Inone embodiment, Z is NRi7 and Ri7is H.
(20) In one embodiment, Z 1s NR7 and Ru7 is methy! or ethyl.
éR‘i?
(21}  In one embodiment, 7 is QENNECN-“%“ and Ri7is H or (C:i-Cs) alkyl.
R‘i'i

!

_ --N-—-CN—- o
(22}  Inone embodiment, 7 is % and Ri7 i3 H, methyl or ethyl.
Rz

]

(23) Inone embodiment, Z is § % and Ri7is H.
K7

i

| . . mN»@Nw - .
{24y  In one embodiment, Z is % § and Ry7 is methyl or ethyl.
{Ryglss
oA
e T
(25)  Inone embodiment, Z i3 Nt and 8515 0.
(26} Inone embodiment, Z is NR17, Ry7 is H or (C1-Cs) alkyl, and Rys is H or CN.

(27y  In one embodiment, 7 is NR17, Ri7 153 H, methyl or ethyl, and Risis Hor CN.
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{28) Inone embodiment, Z is NRu7, Ri7is H, and Ris is H or CN.

{29y  In one embodiment, Z is NRu7, Ri7 is methyl or ethyl, and Ris is H or CN.

517

. . ....N_..,CN_. - ,
(30)  Inone embodiment, Z i3 § % ,Rivis Hor (Ci-Csy alkyl, and Ris s H

or CN.

Ri7
. . mgmﬁiz-@i\am%m , .
(31} Inone embodiment, Z is , Ri7 18 H, methyl or ethyl, and Rus1is H

or CN.

R‘l?

| L mNm—CNm . | ‘
(32} In one embodiment, Z is § 2..... ,Ri7is H, and Risis Hor N

R‘U’

i __@
(33} Inoneembodiment, Z is % %«- Ri7 is methyl or ethyl, and Risis Hor

CN.

(?18‘&5
e e

(34) Inone embodiment, Z is Nd , 85150, and Rusis H or CN.

(35) In one embodiment, each Ris 1s methyl. In other embodiments, each Risis H. In

yet other embodiments one Ris 1s H and the other Ris 1s methyl.

(36) Inone embodiment, Z is NRi7 and s2is 0.

(37)  Inoneembodiment, Z 1s NRi7and s21s 1.

(38} Inone embodiment, Z is NR17 and 83 15 0.

{39y  In one embodiment, £ is NR17 and s3 15 1.

(40}  In one embodiment, Z 1s NRi7, 8218 0, and 83 is 0.

(41)  Inone embodiment, Z1s NRy7, 8218 I, and s3 15 0.

~5

{42y Inone embodiment, Zis NR17, 8218 0, and s3 is 1.

{43y Inone embodiment, Z is NR17, 8215 1, and 83 15 1.

Ryy

. . §“§E~CN“§“ .
(44) Inone embodiment, Z is and 52 is 0.

éR‘i?
, - .,_,N_.,_QN_,, ,
(45)  In one embodiment, Z is E %«-—- and s2is 1.
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{46}  In one embodiment, Z is

(47  Inone embodiment, Z is

(48)  In one embodiment, Z is

{49y In one embodiment, Z is

(50) Inoneembodiment, Z i3

(51} In one embodiment, Z is

(52} Inone embodiment, Z is

(53) Inoneembodiment, Z is

{54} In one embodiment, Z is

(55} Inone embodiment, Z is

(56) Inoneembodiment, Z is

{57y  In one embodiment, Z is

O
- MNWCNW " and $3 15 0.
vt
- MN“‘CN“‘ and 53 is 1.
R

17
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{

WEMN-CNMEM, s21s 0, and s3 15 0.
ER‘!T

MEWNMQNWEW, s2is 1, and s3 15 0.

R4y

_.,g..,g;,_,,@ngm

{Rqgles
. HL\
_.,gmN N..ém
AN

57

and 32 15 0.

and s2is 1.

and a3 is 0,

ands3is 1.

,82180, and s3 18 1.

,s21s 1, and s3is 1.

, 82180, and 53 15 0.

,821s 1, and 3 is O.
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{Ragles
A

| N N ﬂ
{58} In one embodiment, Z is p— ,821s 0, and s3is 1.

{Rislss

% N/"' i"\ %m
(59} In one embodiment, Z is \m/ ,s2is I, and s3is 1.
(60)  In one embodiment, Z, Rus, Rus, Ris, Riz, Rus, s2, 53, and s5 are each as defined,
where applicable, in any one of (13-(59), s4 15 0.
5 (61}  Inone embodiment, Z, Rus, Rus, Ris, Ru7, §2, 83 and 85 are each as defined, where

applicable, in any one of (1)-{59), s4 is 1

In one embodiment, the compound of Formula TL-IH is of Formula TL-HIb:

\ Rf‘is | ‘
Ris (TL-11Ib),

wherein 7, Ris, Rie, Ri7, Riz, 52, 83, s4, and 85 are each as defined above in Formula TL-111, and
10 can be combined as described above 1n Formula TL-IIL
For example, for a Targeting Ligand of Formula TL-1iib:
() In one embodiment, 52 15 0, and 83 18 0.
{2y Inoneembodiment, s2is 1, and 3315 0.
(3} In one embodiment, s21s 0, and s3 15 1.
15 {4 In one embodiment, s21s 1, and s3 is 1.
(5)  Inoneembodiment, 52150, 53150, and Risis Hor CN.
(6) In one embodiment, s2 18 1, s3 15 0, and Risis H or CN.
(7} in one embodiment, 5215 0, s3is |, and Ris is H or CN.

(&) In one embodiment, s2is 1, 8318 1, and Risis H or CN.
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In one embodiment, 52 1s 0, 83 15 0, Rus is H or CN, and each Rie is independently

H or (Ci-Ca) alkyl.

(10)

In one embodiment, s2 s 1, s3 15 0, Ris is H or CN, and each Ris is independently

H or {Ci-Ca) alkyl.

(1)

In one embodiment, s2 15 0, 83 is 1, Ris s H or CN, and each Rie 1s independently

H or (C1-Ca) alkyl.

(12)

In one embodiment, s2 1s 1, s31s 1, Ris1s H or CN, and each R 13 independently

H or (C1-Ca) alkvl.

(13)
(14)
(15)
(16)

(17)

(18)

(19)

(20)

In one emnbodiment, Z 13 NR17 and Ru7 is H or (C1-Cs) alkyl.

In one embodiment, Z 15

NR17 and Ri7 is H, methyl or ethyl.

In one embodiment, Z is NRy7 and Ri7is H

In one embodiment, Z is NR17 and R17 is methyl or ethyl.

In one embodiment, 7 is

In one embodiment, Z 1s

In one embodiment, Z is

In one embodiment, 7 is

In one embodiment, Z is

Ry7
i
SRS
and Ri71s H or (Ci-Cs) alkyl.

i
---%--»N-CNMEM . |
and Ry7 is H, methyl or ethyl.

ER‘H’
mgmNMQNm%m and Rivis H.
Ry7

{
§""N“”CN“§“ _
and Ri7 1s methyl or ethyl.

{?18}55
4 W
and a5 1is 0,

In one embodiment, Z 1s NRy7, Ri7 1s H or {C-Cs) alkyl, and Rus is H or ON.

In one embodiment, Z 15

NR17, Ri71s H, methyl or ethyl, and Risis H or CN.

In one embodiment, Z is NR17, Ri7 18 H, and Rys is H or CN.

In one embodiment, 7 1s NR17, Ri7 15 methyl or ethyl, and Ruis is H or CN.

In one embodiment, Z 15

R‘i'i

]
mgmNm<i:Nm§m , ‘ ,
. Rizis Hor (Ci-Cs) alkyl, and Rists H

59



10

15

20

WO 2019/148150 PCT/US2019/015505

| N _,N___CN._, - o
{27y In one embodiment, Z is é % 17 18 H, methyl or ethyl, and Risis H
or CN.

, _ N-«QNW
(28) In one embodiment, Z is % gm Ri7is H, and Risis Hor CN.

17

(29)  Inone embodiment, Z i3 %-NmCngmj Ri7 18 methyl or ethyl, and Risis Hor
CN.
{Raglss
g i"\N -

(30} Inone embodiment, Z is A— , 5515 0, and Rus is H or CN.
(31}  In one embodiment, each Ris 1s methyl. In other embodiments, each Risis H. In
yet other emnbodiments one Ris 13 H and the other Rie 1s methyl.
(32) In one embodiment, £ is NR17 and s2 15 0.

(33) Inoneembodiment, Zis NRizand s2is 1.
(34)  Inoneembodiment, Z 13 NR17 and 83 15 0.
(35} Inone embodiment, Z is NR17 and s3 15 1.
(36) Inone embodiment, Z is NR17, 5215 0, and 83 15 0.
{37y  In one embodiment, £ is NRi7, 8215 1, and 83 15 0.
(38) Inoneembodiment, Z1s NRy7, 82180, and s3is 1.

(39) Inone embodiment, Zis NR17, 8218 1, and s3 is 1.

i
, _ N mgmmmCN--%m ',
{40}  In one embodiment, Z is and s2is 0.

R‘U’

!

o o mNmQNm _
(41} Inone embodiment, Z is g %«- and 52 is 1.
R‘i?

. . wNw@Nm - .
(42) Inone embodiment, Z is § i and s3 15 0.
Rz

, - me@Nm ,
(43) In one embodiment, Z is % %-- and s3 s 1.
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{44}  In one embodiment, Z is

(45}  Inone embodiment, Z is

(46)  In one embodiment, Z is

{47y In one embodiment, Z is

(48) Inone embodiment, Z i3

(49) In one embodiment, Z is

(50) Inone embodiment, Z is

(51)  Inoneembodiment, Z i3

(52) Inone embodiment, Z is

{53) Inone embodiment, Z is

(54) Inoneembodiment, Z i3

(535) Inone embodiment, Z is

PCT/US2019/015505

Rz
i
mémNm_CN..,%m ] ‘
, 9218 0, and s3 15 0.

Ry7

i
mg__N_.Cng—-’ 8213 1, and s3 15 0.

Ry

{

WEMN-CNMEM, s21s 0, and s3is 1.
ER‘!T

MEWNMQNWEW, s2is 1, and s3 15 1.

{Ryglss
i !"'\

AN and s2 is 0.

N
Nnd and s2is 1.

Ned and 83 is 0.

Nt and s3is 1.

{Rqgles

e Nf"i“\N L

A — ,521s 0, and s3 is O.

{Ryslss

v

p— ,s21s |, and §3 is 0

R“!ﬁ}sﬁ

L Nf”f“’\N .

Neeed , 82150, and 53 is 1.

{Rqgles

% Nf"i"'\ %m

p— ,521s 1, and s3 is 1.
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(56} Inone embodiment, Z, Ris, Rus, Ri7, Rus, 52, s3, and s5 are each as defined, where
applicable, in any one of (1}-(55), s4 15 0.
(57y In one embodiment, Z, Ris, Rie, Ri7, Rig, 82, 83, and 85 are each as defined, where

applicable, in any one of (1}-(55), s4 15 1.

(8]

In one embodiment, the compound of Formula TL-1H is of Formula TL-HIc, TL-HId, TL-

ilfe, or TL-HHf

(TL-IId),

53 v 3
0}\% (TL-Ille), or © i (TL-1IIf),

wherein 7, Ris, Rie, Ri7, Rig, 52, §3, s4, and s5 are each as defined above in Formula TL-IH, and
10 can be combined as described above in Formula TL-HL
For example, for a Targeting Ligand of Formula TL-{c, TL-IId, TL-Iife, or TL-HIf
{58} In one embodiment, s2 150, and 33 15 0.
(59) Inoneembodiment, sZis |, and 315 0.
{60}  Inone embodiment, s21s 0, and s3is 1.
15 (61} Inone embodiment, s2is 1, and s3 is 1.
(62) In one embodiment, 5218 0, s3 158 0, and each Ris 18 independently halogen or O-

phenyl.
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(63) Inone embodiment, s2is 1, 53 1s 0, and each Rus is independently halogen or G-

phenyl.
(64} In one embodiment, 2158 0, s3 is 1, and each Rus is independently halogen or -
phenvl.
5 (65) Inone embodiment, s21s 1, 83 is 1, and each Ris is independently halogen or O-
phenyl.
In one embodiment, the compound of Formula TL-IH is of Formula TL-Hlg, TL-1Tth,
TL-IH:, TE-0h, TL-11k, or TL-{1:
(TL-I1th),
10 O (TL-H), O (TL-H),
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0
/\7 OH
n NC N N

or an enantiomer, diastereomer, sterecisomer, or pharmaceutically acceptable salt thereof
Degron
The Degron serves to link a targeted protein, through a Linker and a Targeting Ligand, to
5  aubiquitin ligase for proteasomal degradation. In one embodiment, the Degron is capable of
binding to a ubiguitin 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 Formmula DO:

Rz 0 &3

R .
...... .~ G E {Ra1hy
Ot - P
wWa 2y
T Rap
(Ragly ™ O (DO)

10 or an enantiomer, diastereomer, or sterecisomer thereof, wherein:
Y is a bond, (CH2)16, {CH2)0.6-0, (CH2)0-6-C{O)NRus, {CH2}30-6-NR26C{O), (CH2)o.6-NH,
or {CH2)o6~-NR27;
Z41s N or CR3e;
Rzs is H or C1-Cs alkyl;
15 Rz271s Ci-Co alkyl or C(O)-Ci-Cs alkyl;
Rasis H or Ci-Cs alkyl;
each Ruy is independently (1-Cs alkyl;
Rso 18 H, deuterium, C-Cs alkyl, F, or (1,

64



(8]

10

15

20

25

WO 2019/148150 PCT/US2019/015505

each R is independently halogen, OH, C1-Cs alkyl, or Ci-Co alkoxy; or at least one R
and at least one R37 together with the atoms to which they are attached form a 5- or 6-membered
cycloalkyl, aryl, heterocycloalky containing 1 or 2 heteroatoms selected from N, O, and §, or
heteroaryl containing 1 or 2 heteroatoms selected from N, O, and S, each optionally substituted
with T to 3 R37';

Rasis H, {Ci-Cyq) alkyl, {C1-Cs) haloalkyl; or Ras and Rse together with the atoms to
which they are attached forro a 5- or 6~-membered heterocycloalkyl or heteroaryl containing 1 or
2 heteroatoms selected from N, O, and § and optionally substituted with 1 to 3 Rs7;

Ras 13 H or C1-Cs alkyl; or Rse and Ras together with the atoms to which they are attached
form a 5~ or 6~-membered heterocycloalkyl or hetercaryl containing 1 or 2 hetercatoms selected
from N, O, and S and optionally substituted with 1 to 3 Ryy;

each Ra7 is independently {(C1-Ca) alkyl, (C1-Cs} haloalkyl, (Ci-Ca) alkoxy, (C1-Cs)
haloalkoxy, halogen, oxo, OH, or NH>; or at least one R37 and at least one R31 together with the
atorns to which they are attached form a 5- or 6-membmered cycloalkyl, aryl, heterocycloalkyl
containing 1 or 2 heteroatoms selected from N, O, and §, or heteroary! containing 1 or 2
heteroatoms selected from N, O, and S, each optionally substituted with 1to 3 R37’;

each Rs7” is independently (C:-Cs) atkyl, (C1-Cs) haloalkyl, (Ci-Ca) alkoxy, (Ci-Ca)
haloalkoxy, halogen, oxo, OH, or NHa;

gis G, 1, 0r2; and

vis0, 1,2 or3,

wherein the Degron is covalently bonded to the Linker via __%_,.

In one embodiment, Z4 15 N.

In one embodiment, Z4 is N or CH.

In one embodiment, 74 18 CR36; and Rss 1s H. In one embodiment, 74 15 CR36; and Rag 1
Ci-Cs alkyl selected from methyl, ethyl, and propyl.

In one embodiment, Y is a bond.

In one embodiment, Y 1s a bond, O, or NH.

In one embodiment, Y 15 (CHa)y, (CHa)z, (CHazys, (CHays, (CHa)s, or (CHz)e. 1none
embodiment, Y 1s {CHzy, (CHz2), or (CHzp. In one emobodiment, Y s (CHzp or (CH2).
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In one embodiment, Y 15 O, CH2-0, (CH2)2-0, (CH2)3-0, (CH2)4-0, (CH2}5-O, or (CH2)s-
0. In one embodiment, Y 1s O, CHz-O, (CH2 -0, or (CH213-0O. In one embodiment, Y 15 O or
CH2-O. In one embodiment, Y is O

In one embodiment, Y 18 C{OYNRues, CHu-C(OINR26, (CH2)-C{O)NRus, {CH2);-
C{O)NRzs, (CH2)a-C{O3NR2s, (CH2)5-C{O)NR s, or (CH2)e-C(O)NR2s. In one embodiment, Y 1s
C{O)R2s, CH2-C{O)NRus, (CH2)2-C{O)NRs, or (CH233-C{O)NR2e. In one embodiment, Y is
C{O)}NR26 or CH2-C(O)NR2s. In one embodiment, Y 18 C{O)NRus.

In one embodiment, Y is NR26C(O}, CH2-NR26C(O), (CH2-NR26C(O), (CHa )3~
NR26C{O), (CH2~-NR26C{0}, (CH2)s-NR2sC{O}, or (CH2)e-NR26C(O). In one embodiment, Y i3
NRz26C{(}), CHz-NR26C(O), (CH232-NR26C(O), or (CH233-NR2C(3). In one embodiment, Y ts
NR26C(O) or CH2-NR26C(O). In one embodiment, Y is NR26C(O).

in one embodiment, Rosis H. In one embodiment, Rue is selected from methyl, ethyl,
propyl, butyl, i-butyl, t-butyl, pentyl, i-pentyl, and hexyl. In one embodiment, Ry 1s Ci-Cs alkyl
selected from methyl, ethyl, and propyl.

In one embodiment, Y is NH, CHy-NH, (CHapo-NH, (CHu}33-NH, {CH2)-NH, (CH2)s-NH,
or (CH2)e-NH. In one embodiment, Y is NH, CHz-NH, (CHz)p-NH, or (CHzp-NH. In one
embodiment, ¥ is NH or CH2-NH. In one embodiment, Y 1s NH.

In one embodiment, Y 18 NRu», CHu-NRy7, (CH2)2-NRy7, (CHz33-NR», (CH2l-NRas,
{CHz)s-NRz7, or (CHz)e-NR27. In one embodiment, Y is N Ra7, CH2-NR27, (CH232-NR27, or
{(CH»)3-NR27. In one embodiment, Y 1s NR27or CHo-NRo7. In one embodiment, Y s NRoy.

in one embodiment, Ro7 is selected from methyl, ethyl, propyl, butyl, i-butyl, t-butyl,
pentyl, i-pentyl, and hexyl. In one embodiment, Ry 1s C1-Cs alkyl selected from methyl, ethyl,
and propyl.

In one embodiment, Rz7 1s selected from C(O)}-methyl, C{O})-ethyl, C{C)-propyl, C{O)-
butyl, C{(O)-1-butyl, C{O)}t-butyl, C(O)-pentyl, C{O)1-pentyl, and C(O)-hexyl. In one
embodiment, Ro7 is C(0})-Ci-Cs alkyl selected from C{O)-methyl, C{(O}-ethyl, and C(O}-propyl.

In one embodiment, Rysis H.

In one embodiment, Rzs ts Ci-Cs alkyl selected from methyl, ethyl, and propyl. In one
embodiment, Raz 15 methyl.

in one embodiment, qis 0.

In one embodiment, qis 1.
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In one embodiment, g is 2.

In one embodiment, each Rosis independently Ci-Cs alkyl selected from methyl, ethyl,
and propyl.

In one embodiment, v is 0.

In one embodiment, vis 1.

In one embodiment, vis 2.

In one embodiment, v is 3.

In one embodiment, Rso is H, deuterium, or Ci-Cs alkyl. In another embodiment, Rso is
H or Ci-Cs alkyl. In a further embodiment, Rao s in the (8) or (R) configuration. In a further
embodiment, Rao is in the (§) configuration. In one embodiment, the compound comprises a
racemic nuxture of {8-Rao and (R)-Rao.

in one embodiment, Rsois H.

In one embodiment, Rso 1s deuterium.

In one embodiment, Rao is Ci-Cs alkyl selected from methyl, ethyl, and propyl. In one
embodiment, Rio is methyl.

In one embodiment, Rao1s F or Cl. In a further embodiment, Rso 1s in the (8) or ()
configuration. In a further embodiment, Rso s in the (R} configuration. In one embodiment, the
compound comprises a racemic mixture of (S)-Rso and (R)-R3o. In one embodiment, Rsois F.

In one embodiment, each Ra: ts independently selected from halogen {e.g., ¥, Cl, Br, and
), OH, Ci-Cs alkyl {e.g., methyl, ethyl, propyl, butyl, i-butyl, t-butyl, pentyl, i-pentyl, and
hexyl), and C1-Co alkoxy {e.g., methoxy, ethoxy, propoxy, butoxy, i-butoxy, t-butoxy, and
pentoxy). In a further embodiment, each Rs; is independently selected trom F, Cl, OH, methyl,
ethyl, propyl, butyl, i-butyl, t-butyl, methoxy, and ethoxy.

In one embodiment, at least one Rsy and at least one Rs7 together with the atoms to which
they are attached form a 5- or 6-membered cycloalkyl, aryl, heterocycloalky containing 1 or 2
hetercatoms selected from N, O, and S, or heteroaryl containing 1 or 2 heteroatoms selected from
N, O, and §, each optionally substituted with 1 to 3 R37".

In one embodiment, at least one Rz and at least one Ra7 together with the atoms to which
they are attached form 5- or 6-membered cycloalkyl optionally substituted with 1 to 3 Rs7”.

in one embodiment, at least one R31 and at least one R37 together with the atoms to which

they are attached form pheny! optionally substituted with 1 to 3 R3".
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In one embodiment, at least one Rsy and at least one Rs7 together with the atoms to which
they are attached form 5- or 6-membered heterocycloalky containing 1 or 2 heteroatoms selected
from N, O, and S, optionally substituted with 110 3 R37".

In one embodiment, at least one R31 and at least one R37 together with the atoms to which
they are attached form 5- or 6-membered heteroaryl containing 1 or 2 heteroatoms selected from
N, G, and S, optionally substituted with 1 to 3 Ra7".

In one embodiment, Rss 1s H, or {Ci-Ca) alkyl, (Ci-Ca) haloalkyl. In one embodiment,
Rasis H.

In one embodiment, R3s and Rae together with the atoms to which they are attached form
a 5- or 6-membered heterocycloalkyl or heteroaryl containing 1 or 2 heteroatoms selected from
N, O, and S and optionally substituted with 1 to 3 Ryy.

in one embodiment, Rss and Rae together with the atoms to which they are attached form
a 5- or 6-membered heterocycloalkyl containing | or 2 heteroatoms selected from N, O, and 8
and optionally substituted with 1 to 3 Rar.

In one embodiment, Rss and Rse together with the atoms to which they are attached form
a S5~-membered heterocycloalkyl containing 1 nitrogen atom and optionally substituted with 1 to 3
R37. In one embodiment, Ris and Ras together with the atoms to which they are attached form a
S5-membered heterocycloalkyl containing 1 nitrogen atom and optionally substituted with 1 oxo.

In one embodiment, Ras and Rse together with the atoms to which they are attached form
a 6-membered heterocycloalkyl containing 1 nitrogen atom and optionally substituted with 1 t0 3
Rs7. In one embodiment, Rss and Rss together with the atoms to which they are attached form a
6-membered heterocycloalkyl containing 1 nitrogen atom and optionally substituted with 1 oxo.

In one embodiment, Rsc is H or C1-C; alkyl. In one embodiment, Racis H In one
embodiment, Rac 1s C1-Cs atkyl selected from methyl, ethyl, and propyl.

In one embodiment, Rse and Ras together with the atoms to which they are attached form
a 5- or 6-membered heterocycloalkyl or hetercaryl containing 1 or 2 hetercatoms selected from
N, O, and § and optionally substituted with 1 to 3 Ry7, as described herein.

In one embodiment, each Ra7 is independently (Ci-Ca) alkyl, {C1-Cs) haloalkyl, (C1-Ca)
alkoxy, (C1-Cs) haloalkoxy, halogen, oxo, OH, or NH2. In one embodiment, each Ry7 is
independently (Ci-Ca} alkyl, balogen, oxo, OH, or NHz. In one embodiment, each Rs7 is

independently (Ci-Ca} alkyl, halogen, or oxo.
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In one embodiment, at least one Rs7 and at least one Rs3j together with the atoms to which
they are attached form a S- or 6-membmered cycloalkyl, aryl, heterocycloalkyl containing | or 2
heteroatoms selected from N, O, and S, or heteroaryl containing 1 or 2 heteroatoms selected from
N, O, and §, each optionally substituted with 1 to 3 R37’, as described herein.

In one embodiment, each R37" is independently (C1-Cyq) alkyl, {(C1-Cy) haloalkyl, (C1-Cs)
alkoxy, (Ci-C4) haloalkoxy, halogen, oxo, OH, or NHz. In one embodiment, each R37" is
independently (Ci-Ca) alkyl, halogen, oxo, OH, or NHz. In one embodiment, each R37” is
independently (Ci-Ca} alkyl or halogen.

Any of the groups described herein for any of Y, Zs, Ras, Ry7, Rosg, Rao, Rao, R3i, Ras, Rae,
R37, R37, q and v can be combined with any of the groups described herein for one or more of
the remainder of Y, Zs, Roe, Ra7, Rug, Rag, Rae, B3y, Rss, Ras, Rs7, R377, g and v, and may further
be combined with any of the groups described herein for the Linker.

For a Degron of Formula DO:

(1) Tn one embodiment, Z4 1s N and Y 15 a bond.

(2) In one embodiment, Z41s N and Y is (CHzyos-INH. In a further embodiment, Y is

NH.

(3} In one embodiment, Z4 is N and Y is {CH2)0.6-O. In a further embodiment, Y is O.

(4) In one embodiment, 74 1s CH and Y 15 a bond.

(5) In one embodiment, Z41s CH and Y is (CHz)os-NH. In a further embodiment, Y is

NH.

{6} In one embodiment, Z4 158 CH and Y 15 (CH2)o6~O. Inn a further embodiment, Y is O.

(7} In one embodiment, Z4 and Y are as described in any of (1)-(6); and Rss is H.

(8) In one embodiment, 74 and Y are as described in any of {1)~(6); and Rss 13 (C1-Cs)

alkyl or {C1-Cs) haloalkyl.

(9} In one embodiment, Z4 15 CRss and Y 1s a bond.

(10)  In one embodiment, Zs 1s CRsc and Y is {CHajos-NH. In a further embodiment, Y

s NH.
(11} Inone embodiment, Z4 18 CRas and Y is {CHz)o6-O. In a further embodiment, Y
15 0.

(12}  In one embodiment, Zs and Y are as described in any of (9)-(11); and Rssis H.
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(13} Inone embodiment, Zs and Y are as described in any of (9)-(11}; and Rss is (C1-
Cyy alkyl or (C1-Cs) haloalkyl.

{14}  In one embodiment, Z4 and Y are as described tn any of (93-(11); and Rss and Rae
together with the atoms to which they are attached form a 5- or 6-membered
heterocycloalkyl or heteroaryl containing 1 or 2 heteroatoms selected from N, O, and
S and optionally substituted with 1 t0 3 Ra7.

(15)  In one embodiment, Z+ and Y are as described in any of (9)-(11); and Rss and Ras
together with the atoms to which they are attached form a 5-membered
heterocycloalkyl containing 1 or 2 heteroators selected from N, O, and S and
optionally substituted with 1 to 3 Rs7. In a further embodiment, the S-membered
heterocycloalkyl contains 1 nitrogen atom optionally substituted with 1 to 3 Rs7.

{16}  In one embodiment, Z4 and Y are as described tn any of (93-(11); and Rss and Rae
together with the atoms to which they are attached form a 6-membered
heterocycloalkyl containing 1 or 2 heteroators selected from N, O, and S and
optionally substituted with 1 to 3 Ry7. In a further embodiment, the 6-membered
heterocycloalkyl contains 1 nitrogen atom optionally substituted with T to 3 Ra7.

(17}  Inone embodiment, Zs, Y, Rss, and Rse are as described in any of (14)-(16); and
each Ra7 is independently (C1-Ca) alkyl, (Ci-C4) haloalkyl, (C1-Cy) alkoxy, (Ci-Cs)
halealkoxy, halogen, oxo, OH, or NHz. In a further embodiment, at least one Rs7is
OXO.

{18}  In one embodiment, Z4, Y, Ras, and R are as described in any of (14)-(16); and
at least one Rs1 and at least one R37 together with the atoms to which they are
attached form a S- or 6-membered cycloalkyl, aryl, heterocycloalky containing 1 or 2
hetercoatoms selected from N, O, and §, or heteroary! containing 1 or 2 heteroatoms
selected from N, O, and S, each optionally substituted with 1 to 3 Rs7”,

(19} Inone embodiment, Zs, Y, Rss, and Rse are as described in any of (14)-(16); and
at least one Rs1 and at least one R37 together with the atoms to which they are
attached form 5- or 6-membered cycloalkyl optionally substituted with 1 to 3 R37".

(20} Inone embodiment, 71, Y, R3s, and Rso are as described in any of (14)-(16); and
at least one Rai and at least one R37 together with the atoms to which they are

attached form phenyl optionally substituted with 1 to 3 Rs7".
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(21)  Inone embodiment, Zs, Y, R3s, and Rse are as described in any of (143-(16); and
at least one Rs1 and at least one Ry7 together with the atoms to which they are
attached form 5- or 6-membered heterocycloally containing 1 or 2 heteroatoms

selected from N, O, and S, optionally substituted with 1 to 3 Rs7".

(8]

(22} Inone embodiment, 74, Y, Rss, and Rse are as described tn any of (143-(16); and
at least one Rs1 and at least one Rs7 together with the atoms to which they are
attached form 5- or 6-membered heteroaryl containing 1 or 2 heteroatorus selected
from N, O, and 8, optionally substituted with 1 to 3 R37".

(23}  Inone embodiment, 74, Y, Rs1, Rss, Rie, and Rs7 are as described, where

10 applicable, in any of (1)-(17); and vis 0.

{24y Inone embodiment, Zs, Y, R31, Rss, R3e, and R37 are as described, where
applicable, in any of (1)-(22); and vis 1, 2, or 3.

(25)  Inone embodiment, Zs, Y, Rsi, R3s, Rie, R37, and v are as described, where
applicable, in any of (1)-(24); and g is 0.

15 (26) Inone embodiment, Zs, Y, B3, Rss, R3s, R37, and v are as described, where
applicable, in any of (1)-(24); and g is 1 or 2.

(27}  Inone embodiment, Zs, Y, Rsi, R3s, Rae, R37, v, and q are as described, where
applicable, in any of (1)}-(26); and Ras is H.

(28) Inone embodiment, 74, Y, Ros, Ra1, Rss, Ras, R37, v, and g are as described, where

20 applicable, in any of (1)-(27); and Ry is H.

in one embodiment, the Degron of Formula D0 is of Formula D0a, D0b, DOc, or DOd:

O

HN

A Ratly

Lo
ZI

(Ra)

Q
2T

(DOc) or Q (DOd).
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or an enantiomer, diastereomer, or stereoisomer thereof, wherein Y, Rus, Ro7, Rao, R3, g, and v
are each as defined, where applicable, in Formula D0, and can be selected, where applicable,
from any moieties or combinations thereof described above,

In one embodiment, Y i1s a bond, O, or NH. In one embodiment, Y is a bond. In one
embodiment, Y 1s Q. In one embodiment, Y is NH.

In one embodiment, the Degron of Formula DO is of Formula D1 or D4:

(Rz_’?})q § R FEFN
Rsoi \/’“ /\ : ':3'
O%- ) T (Ra}y o= = YN ) SRy

Y\/ .....

R (Dyor R © (D4),
or an enantiomer, diastereomer, or stereoisomer thereof, wherein:

Y, Ras, Ra7, Ros, Rus, Rao, Rsy, g, and v are each as defined, where applicable, in Formula
DO;

Z31s C{0) or C(Rae)z; and

each Rss is independently H or C1-Cs alkyl.

in one embodiment, 73 1s C(O).

In one embodiment, Z3 1s C(O) or CHy.

In one embodiment, Z3 is C{R3z)2; and each Rzs is H. In one embodiment, 73 1s C{Ras);
and one of Rss is H, and the other 1s C1-Cs alkyl selected from methyl, ethyl, and propyl. In one
embodiment, 73 is C(Ras); and each Rss 18 independently selected from methyl, ethyl, and
propyl.

Y, Ras, Ra7, Ras, Ros, Rao, Rsy, q, and v can be selected, where applicable, from any
moteties or combinations thereof described above.

Any of the groups described herein for any of Y, Z3, Rus, Rov, Rus, Roo, Rso, R3y, g and v
can be combined, where applicable, with any of the groups described herein for one or more of
the remainder of Y, Z3, Rus, Ra7, Ros, Ras, Rso, R3y, g and v, and may further be combined with
any of the groups described herein for the Linker.

For example, for a Degron of Formula D1 or Formula D4:

{1} In one embodiment, Z3 13 C{O) and Y 13 a bond.

{2} In one embodiment, Z5 15 C(O) and Y 18 (CH2)oo-NH. In a further embodiment, Y is

NH.
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(3) In one embodiment, Z31s C(O) and Y is ({CHayos-O. In a further embodiment, Y is O.

{(4) In one embodiment, Z3 1s C{O); Y 1s a bond; and q and v are each 0.

{5} In one embodiment, Z5 15 C(O);, Y 15 (CHajos-NH; and gand vareeach 0. Ina
further embodiment, Y is NH.

(0) In one embodiment, 73 1s C{O); Y is {CH2)0.6-0; and q and v are each 0. In a further
embodiment, Y is O.

(73 In one embodiment, Z3 15 C(O);, Y 15 a bond,; and Ragis H.

(8) In one embodiment, Z5 is C{O); Y is NH; and Rz is H.

(9) Tn one embodiment, 73 1s C(O); Y is O; and Ras is H.

(10}  Inone embodiment, 75 15 C(O}; Y is NH; and Rz is H.

(11} 1Inone embodiment, Z3 is C{(O}); Y is a bond; Rz 1s H; and Ranis H.

(12}  In one embodiment, Z3 1s C{O}; Y is NH; Rusis H; and Raois H.

(13) Inone embodiment, Z; 18 C{O); Y 15 (CH2)0.s-0; and Ras 1s H. In a turther

embodiment, Y is O,

(14) Inone embodiment, 75 is C(O); Y 1s (CHa)oo-(; and Rso 1s H. In a further
embodiment, Y 1s O.

(15)  Inone embodiment, 23 1s C{0O}; Y is (CHapos-O; RuzisH and R is H. Ina
further embodiment, Y is O.

{16}  Inone embodiment, g and v are each 0; and Y, 73, Rog, Rao, and Ra1 are each as
defined in any of (1) - (3) and (7} — (15).

(17}  In one embodiment, Z31s CHzand Y is a bond.

(18) In one embodiment, Z31s CHz and Y 15 {CH2)o.«-NH. In a further embodiment, Y
is NH.

(19}  Inone embodiment, Z3 is CHz and Y 1s (CH2)o6-O. In a further embodiment, Y is
O

(20}  Inone embodiment, 73 is CHz; Y is a bond; and q and v are each 0.

(21)  Inone embodiment, Z31s CHy, Y 1s NH; and g and v are each 0.

(22}  Inone embodiment, 75 15 CHa, Y s (CH2 o6~ and g and v are each 0. Ina
further embodiment, Y 15 O.

{23} Inone embodiment, Z31s CHz; Y is a bond; and Ros is H.

(24} Inone embodiment, Z3 is CH», Y is a bond; and Rz s H.
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(25} Inone embodiment, Z3is CHa; Y is NH; and Rz is H.
(26) Inone embodiment, Z31s CHy; Y 1s NH; and Rs is H.
{27y In one embodiment, Z3i1s CHz; Y is a bond; Rosis H; and Rao s H.

(28) Inone embodiment, Z; 1s CH»; Y 18 NH, Rus s H; and Rsp s H.

5 (29}  Inone embodiment, Z3 13 CHa; Y 15 (CH2)oe-(3; and Rozis H. In a further
embodiment, Y is O.
(30) In one embodiment, Z31s CHz; Y is (CHz)o-6-O; and Rso 15 H. In a further
embodiment, Y is O,
(31}  Inone embodiment, 7518 CHo, Y 18 {CH2)0.6-0; Ros1s Hy and Rsois H. Ina
10 further embodiment, Y is 0.
(32) Inone embodiment, g and v are each 0; and Y, Z3, Rue, R3o, and R31 are each as
defined in any of (17) - (19) and (23}~ (31).
In one embodiment, the Degron of Formula D1 is of Formula Dla, Dib, Dic, Did, Die,
DIf, Dlg, Dih, D1y, D1y, Dik, or B1L
Y
JEN
-N_ |
15

(D1h)

3
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e (D13, (D)),
(R‘Z{Q)q
o~ N1 O
HN-— X
ol R D1k or (D1,

or an enantiomer, diastereomer, or stereoisomer thereof, wherein Y, Ras, R27, Rog, Ra, g, and v
are each as defined, where applicable, in Formula D0 or D1, and can be selected, where
applicable, from any moteties or combinations thereof described above.

In one embodiment, Y is a bond, O, or NH. In one embodiment, Y is a bond. In one
embodiment, Y is O. In one embodiment, Y 1s NH.

In one embodiment, wherein the Degron of Formula D4 is of Formula D4a or D4b:

HN
(D4a) or G0

(D4b),
or an enantiomer, diastereomer, or stereoisomer thereot, wherein Y, Rus, R27, Rog, Ray, g, and v
are each as defined, where applicable, in Formula 30 or D4, and can be selected, where
applicable, from any moteties or combinations thereof described above.

In one embodiment, Y 1s abond, O, or NH. In one embodiment, Y is a bond. In one
embodiment, Y is Q. In one embodiment, Y 1s NH.

In one embodiment, the Degron is of Formula D2:

(Razly

Ras o

HN
(b2,
or an enantiomer, diastereomer, or sterecisomer thereof, wherein:

each Raz is independently C1-Cs alkyl;
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qis0,1,2 3o0r4
Rz is H or Ci-Cs alkyl; and
Rasis H or C1-Cs alkyl,

wherein the Degron is covalently bonded to another moiety {e.g., a compound, or a Linker} via

5 ...._g_._‘

In one embodiment, ¢' 1s 0.
In one embodiment, q'is 1.
In one embodiment, q' 15 2.
In one embodiment, q' 15 3.
10 In one embodiment, each Ry 18 independently Ci-C; alkyl selected from methyl, ethyl,
and propvl.
In one embodiment, Rz 18 methyl, ethyl, or propyl. In one embodiment, Riz 1s methyl.
In one emboeiment, R4 is hydrogen, methyl, ethyl, or propyl. In one emboeiment, Ras is
methyl, ethyl, or propyl In one embodiment, Raa is methyl. In one embodiment, Ras s
15 hydrogen.
In one embodiment, the Degron is of Formula D2a or D2a’:
(R

o3

2y

(D2a) or
or an enantiomer, diastereomer, or sterecisomer thereof, wherein:
each Rz 18 independently Ci-Cs alkyl;
20 qis0, 1,2 3or4; and
Razis H or C1-Cs alkyl,

wherein the Degron is covalently bonded to another moiety {e.g., a compound, or a Linker} via

25 In one embodiment, q'is 1.

In one embodiment, ¢' 1s 0.
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In one embodiment, q'is 2.
In one embodiment, q' 15 3.

In one embodiment, each Rz 1s independently Ci-Cs alky! selected from methyl, ethyl,

and propyl.
5 In one embodiment, Ras ts methyl, ethyl, or propyl. In one embodiment, Rss 13 methyl.
In one embodiment, the Degron is of Formula D2b or D2b™:
Ras (q' O
{D2b) or
or an enantiomer, diastereomer, or sterecisomer thereof, wherein:
each R is independently Ci-Cs alkyl;
10 q'is0,1,2, 3 0r4; and
Razis H or C1-Cs alkyl,
wherein the Degron is covalently bonded to another moiety {e.g., a compound, or a Linker} via
""%""
In one embodiment, ¢' 1s 0.
15 In one embodiment, g'is 1.
In one embodiment, q' 15 2.
In one embodiment, q' 15 3.
In one embodiment, each Rz is independently Ci-Cs alkyl selected from methyl, ethyl,
and propvl.
20 In one embodiment, Rz 18 methyl, ethyl, or propyl. In one embodiment, Riz 1s methyl.

In one embodiment, the Degron is of Formula D2c or D2¢™:

{D2c)or (D2,
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or an enantiomer, diastereomer, or stereoisomer thereof, wherein the Degron is covalently

bonded to ancther moiety (e.g., a compound, or a Linker} via % :

In one embodiment, the Degron is of Formula D2d or D2d™:

(D2d) or A%N (D2d™,

5 or an enantiorner, diastereomer, or stereoisomer thereof, wherein the Degron is covalently

bonded to another moiety (e.g., a compound, or a Linker) via % :

In one embodiment, the Degron is of Formula D3:

o o5,
or an enantiomer, diastereomer, or sterepisomer thereof, wherein:
10 Y1 1s a bond, (CHos, {(CH2jo-6-0, (CH2)o6-C{O)NRu3, (CH2)o-6-NRa3C(0), (CH2)o-¢-NH,
or {CH2)o-6~NRas;
75 is a bond, (CH2)o.6-C{O)NR43, NR43C(O)-(CHz)o-s, {CH2)0.6-3(0)0-2NRa3, NR43S(Oo-2-
{CH2)ow, (CH2)0s~-NR43C((3), CLOINRa3~-(CHz)ows, (CH2)o-6-NR43S(O)o-2, or S{G )0 2NRuz~(CH2)o-
8;
15 Rz is H or Ci1-Ce alkyl;
Rus 1s C1-Ca alkyl, S{0)02-Ci-Cs alkyl, or C{0)-C1-Cs alkyl;
Rag1s H or C1-Cs alkyl;
each Rao is independently halogen, CN, OH, C1-Co alkyl, or Ci-Cs alkoxy;
each Rai 1s independently halogen, CN, or C1-Cs alkyl;
20 each Raz is independently halogen, CN, OH, C1-Ce alkyl, or C1-Cs alkoxy;
viis0, 1,2, 3 or4;

v21s 0, 1, or 2; and
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v3is 0, 1,20r3,

wherein the Degron 1s covalently bonded to the Linker via m%mA

In one embodiment, vi is 0.

In one embodiment, viis 1.

In one embodiment, vi is 2.

In one embodiment, vi i3 3.

in one embodiment, vi is 4.

In one embodiment, v2 is 0.

In one embodiment, v2is 1.

In one embodiment, v2is 2.

In one embodiment, v3 i3 0.

In one embodiment, v3 is 1.

In one embodiment, v3is 2.

In one embodiment, v3 is 3.

In one embodiment, Zs 18 {CH2)o-6-C{O)NR43, NR:C(O)-(CH)o-s, (CH2)o-6-5{0)o.2NR43,
NR438(O o2~ CH2)o-s, (CHz)o-6-NR43C(0), C{OINRuz-(CHz)o-6, (CH230.6~INR438(O)o-2, or S{O)o-
1NRa3-(CHz Jo-s.

In one embodiment, Zs is (CHz}o-6-C{O)NR43, NRa3C{O)-(CHz o6, (CH230-C{O)}NR43,
NRuaC{O)-(CHa)o, (CH2)1-C{O)NRu3, NRasC{OW(CHz ), (CH2-C{O)NR43, NR43sC(O)-(CHa)a,
{CH2)33-C{O)NR43, NRu3C(O)-(CHa)s, (CH2-C{OYNRus, NR4sC{O)-(CHa)s, (CH2)s-C(O)NRus,
NRasC(O)}(CHa)s, (CH2)6-C(O)NRa3, or NRa:C{O)-(CHa)e.

In one embodiment, Zs is {CHz)o-6-S(0 j0.2NR43, NRa3S{O)o2-(CHz)o.6, {CH230-S{(0O)o-
2NRu3, NR43S(O)e-2~(CHz)o, (CH2)1-S(0)02NR4z, NRazS(Oo2-(CH2 )i, (CH2)2-S{002NRus3,
NRa3S(O)o-2-(CHz o, (CH2)3-5(0)0-2NRas, NR43S(OYo-2-(CHa s, (CHau-S{O )02 NR4z, NR43S{O)o--
{CHa s, (CH2)5~-S{0)02NR43, NR43S(Opoo-(CHz)s, (CH2)e-5(0)02NRuz, or NRa3S(Ojo0-(CHa e,

In one embodiment, Zs 15 {CH2)0.6-3(0)2NR43, NR43S(0)2-(CH2)o-6, {CH2)o-5(0)2NRus,
NRu3S(O)~CHzo, {CH2):-5(0)2NR 43, NR43S(0)2-(CH2)s, (CH2)-S(O)NR43, NR43S(O)-
{CH2), (CH2)3-8(0O 1NRas, NRasS(OR-(CHa)s, (CH2)a-5(0)NRuz, NRazS{On-(CHa ), (CHas-
S{ONR4z, NR4zS(On~(CHa)s, (CH2)6-S(ORNR43, or NR43S(OR-(CHa)e.
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In one embodiment, Zs is (CH2)o-s-NR43C{O), C{OINR43-(CHz)o-6, (CH2)1-NR4:C(0),
C{O)NRu3-(CH2)i, (CH2-NRC(0), C{OINRes-(CHu), (CH2)3-NR43C(O), C{OWNRas~(CHaz s,
(CH23-NR4:C(O), C(O)NRa3-(CH2)a, (CH2)s-NR43C(0), C{OYNRaz-{CHz)s, or (CHa)s-
NR43C(0), CLO)NR43-{CH2)s.

In one embodiment, Zs is (CHz2jo-s-NR43S(O)o-2, S(O)o-2NR43-(CHzjo-s, {CH2)1-NR438(C)o-
2, S{O 02 NRu3-(CH2)i, (CH2)2-INR43S(0O)o-2, S{O)0aNRas-(CHa )z, (CH233-NR43S(O o2, S(Oho-
aNRa3-(CH2 )z, (CH23a-NR43S(O)o-2, S{0)0-2NRus-{CHa)s, (CH2)s-NR438(0)o-2, S(O)oaNR43-
{CHz)s, (CH2)e-NR435{(O)o-2, or S(O)o-2NRa3-(CHaje.

In one embodiment, Zs 15 {CH2)06-NR438(O ), S{ORNR43-(CHz2 o6, ({CH2)1-NR438(0Oh,
S(ORNRs-(CHa i, (CH2p-NR435(O )2, S(ORNRa3-(CHz)o, (CH2)3-NRazS(O), S{ORNR4s-
{CH2)s, (CH2)4-NR43S(0O), S(ORNRus-(CHo)e, (CH2)s-NR435(0)2, S{(O ) NRa3-(CHa)s, (CHaJo-
NR438{O}z, or S{O1NRa-(CHzs.

In one embodiment, Yy 1s a bond.

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

In one embodiment, Y1 is {CHaj, (CHade, (CHajs, (CHa s, (CHa)s, or (CHz)e. In one
embodiment, Y1 is (CHzyy, (CHay, or (CHzps. Inone erobodirnent, Yiis (CH2) or (CHa .

In one embodiment, Y1 is O, CH-0, (CH2 -0, (CH2 -0, (CHo -0, (CH2)5-0, or
(CH2)e-O. In one embodiment, Y1 is O, CH»-O, (CH2)2-0, or (CH2)3-0. In one embodiment, Y
is O or CH2-0O. In one embodiment, Y1is O.

In one embodiment, Y1 is C{(O)NRu43, CH2-C{O)NRu3, (CH2)2-C{O)NRu3, (CHo)3-
C{O)NR43, (CH2-C(O)NR43, (CH2)s-C(OYNR43, or (CH2)s-C{O)NR43. In one embodiment, Y
is C{O) Ru3, CH2-C{O)NRu3, (CH2p-C{O)NRy3, or ({CHu 33-C(ONR43. In one embodiment, Yh is
C{O)NRu3 or CH2-C{O)NR4:. In one embodiment, Y1 is C{O)NR4s.

In one embodiment, Y1 is NR43C(Q), CH2-NRu:C(O), (CH2)2-NR:C(0), (CHa2)3-
NRu3C(O), (CH2)a-NR4C(O), (CH2)s-NR43C(0), or (CH2)e-NR43C(0). In one embodiment, Y
is NR43C(0), CH2-NR43C(O), (CH2)2-NRa:C(O), or (CH23-NR43C(O). In one embodiment, Y1
is NR43C{0) or CHz-NR4:C(0). In one embodiment, Y1 is NRu:C{O).

In one embodiment, Ra3 1s H. In one embodiment, Ra43 i3 selected from methyl, ethyl,
propyl, butyl, i-butyl, t-butyl, pentyl, i-pentyl, and hexyl. In one embodiment, R4 15 C1-Cs alkyl

selected from methyl, ethvl, and propyl.
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In one embodiment, Y1 is NH, CHz-NH, (CHz ):-NH, (CH:2)3-NH, (CH2)s-INH, (CHz)s-
NH, or (CH2)-NH. In one embodiment, Y1 1s NH, CHz-NH, (CHz-NH, or (CH: )3-NH. In one
embodiment, Y1 is NH or CHz-NH. In one embodiment, Yiis NH.

In one embodiment, Yy 18 NRus, CH2-NRus, (CHz-NRas, (CH2)3-NRus, (CH2)a-NRag,
{CH2)5-NRus, or {(CHz)e-NRuaa. In one embodiment, Yiis N Ra, CH2-NRag, (CH2)2-NRa4, or
{CH2)3-NR4a. In one embodiment, Y1 is NRas or CH2-NRus. In one embodiment, Yy 1s NRua

In one embodiment, Raq 15 selected from methyl, ethyl, propyl, butyl, i-butyl, t-butyl,
pentyl, i-pentyl, and hexyl. In one embodiment, Ras 15 C1-Cs alkyl selected from methyl, ethyl,
and propyl.

In one embodiment, Ruas 18 selected from C(O}-methyl, C{O)-ethyl, C(O)-propyl, C(O)-
butyl, C{O)-1-butyl, C(O)-t-butyl, C(O)-pentyl, C{O)-1-pentyl, and C(O)-hexyl. In one
embodiment, Ras 15 C(0)-Ci-Cs alkyl selected from C{O)-methyl, C(O)-ethyl, and C{O}-propyl.

In one embodiment, Rsqi1s H.

In one embodiment, R3o C1-Cs alkyl selected from methyl, ethyl, and propyl.

In one embodiment, Ruz is H.

In one embodiment, R4z C1-Cs alkyl selected from methyl, ethyl, and propyl.

In one embodiment, one or more Rao is C1-Cs alkyl or C1-Cs alkoxy.

In one embodiment, one or more Rag 1s halogen, CN, or OH.

In one embodiment, one or more Rao 1s halogen, CN, or C1-Cs alkyl.

In one embodiment, one or more Ruo 18 halogen or CIN.

in one embodiment, one or more Rag 18 CN.

In one embodiment, one or more Ray is C1-Cs alkyl.

In one embodiment, one or more Ra1 1s halogen or CN.

In one embodiment, one or more Ru; is halogen or Ci-Cs alkyl.

In one embodiment, one or more Rs1 i3 CN.

In one embodiment, one or more Raz 15 C1-Cs alkyl or Ci-Cs alkoxy.

In one embodiment, one or more Ra 1s halogen, CN, or OH.

In one embodiment, one or more R4z 1s halogen, CN, or C1-Cs alkyl.

In one embodiment, one or more Rz is halogen or C1-Cs alkyl.

in one embodiment, one or more Raz 18 C1-Cs alkyl.
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Any of the groups described herein for any of Y1, Zs, R3y, Rag, Ray, Raz, Ras, Rag, v, v2,
and v3 can be combined with any of the groups described herein for one or more of the
remainder of Y1, Zs, R3g, Rao, Ra1, Raz, Ras, Rug, v1, v2, and v3, and may further be combined
with any of the groups described herein for the Linker.

In one embodiment, the Degron of Formula D3 1s of Formula D3a of D3b:

(8]

(D3ayor Rad (D3b),
or an enantiomer, diastereomer, or stereoisomer thereof, wherein Y1, Rao, Rat, Raz, Ras, Rag, v,

vZ, and v3 are each as defined, where applicable, in Formula D3, and can be selected, where

applicable, from any moieties or combinations thereof described above, wherein the Degron is

10 covalently bonded to the Linker via % ‘

In one embodiment, the Degron of Formula D3 1s of Formula D3¢

(D3c¢)
or an enantiomer, diastereomer, or sterecisomer thereof, wherein Y1, Ras, and Ras are each as
defined, where applicable, in Formula D3, and can be selected, where applicable, from any

15 moieties or combinations thereof described above, wherein the Degron is covalently bonded to

the Linker via m%mA

In one embodiment, Yy 1s NH.
Linker

The Linker is a bond, a carbon chain, carbocyclic ring, or heterocyclic ring that serves to

20  link a Targeting Ligand with a Degron. In one embodiment, the carbon chain optionally

comprises one, two, three, or more hetercatoms selected from N, (O, and 8. In one embodiment,
the carbon chain comprises only saturated chain carbon atoms. In one embodiment, the carbon
chain optionally comprises two or roore unsaturated chain carboun atoms (e.g., C==C or

CEZEC). In one embodiment, one or more chain carbon atoms in the carbon chain are
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optionally substituted with one or more substituents {e.g., oxo, C1-Cs alkyl, C2-Cs alkenyl, C:-Co
alkynyl, C1-Cs alkoxy, OH, halogen, NHz, NH(C:-C; altkyl)y, N(C1-Cs alkyly, CN, C3-Cs
cycloalkyl, heterocyelyl, phenvl, and heteroaryl}.

In one embodiment, the Linker comprises at least 5 chain atoms (e.g., C, O, N, and 8). In
one embodiment, the Linker comprises less than 25 chain atoms {e.g., C, O, N, and §). 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, 20, 21,
22,23, or 24 chain atoms {e.g., C, O, N, and S}. In one embodiment, the Linker comprises 5, 6,

78,9, 10, 11,12, 13, 14, 15,16, 17, 18, 19, 20, 21, 22

2

23, or 24 chain atoms {e.g., C, O, N, and
S3. In one embodiment, the Linker comprises 5,7, 9, 11, 13, 15, 17, or 19 chain atoms {e.g., C,
O, N, and 3}, In one embodiment, the Linker comprises S, 7, 9, or 11 chain atoms {e.g., C, O, N,
and 8). In one embodiment, the Linker comprises 11, 13, 15, 17, or 19 chain atoms {e.g., C, O,
N, and S). 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, §, 10, 12, 14, 16, 18, 20, 22,
or 24 chain atoms {e.g., C, O, N, and §). In one embodiment, the Linker comprises 6, &, 10, 12,
14, 16, 18, or 20 chain 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 S}. In one embodiment, the Linker comprises 12, 14,
16, 18, or 20 chain 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 ts a carbon chain optionally substituted with non-bulky
substituents {e.g., oxo, C1-Cs alkyl, C2-Co alkenyl, C2-Co alkynyl, C1-Cs alkoxy, OH, halogen,
NHz, NH{C1-Cs alkyl), N(C1-Cs alkyl), and CN). In one embodiment, the non-bulky
substitution is focated on the chain carbon atom proximal to the Degron (i.e., the carbon atom is
separated from the carbon atom to which the Degron 1s bonded by at least 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 (7.¢., the carbon atom is separated from the carbon atom
to which the Begron is bonded by at least 3, 4, or 5 chain atoms in the Linker).

In one embodiment, the Linker is of Formula L1:

03 91 p2

(Ll)>
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or an enantiomer, diastereomer, or stereoisomer thereof, wherein

pl is an integer selected from 0 to 12;

p2 is an integer selected from O to 12;

p3 1s an integer selected from 1 to 6;

each W is independently absent, CHz, O, §, or NRug;

Zy is absent, C(O), CHz, O, (CH2)iNRus, G(CH2)C(O)NRo, C{OINRa4, (CH2LC{OINR 24,
NR24C(O), (CHa:NR2uC(O), (CHONR24(CH2 3 C(O)YNR24, or NR2o(CH2 3 C(O)NR 2

each Rus is independently H or Ci-Cs alkyl;

yis 1,2, 0r3;

kisl, 2, 0or3; and

(31 1s absent, C(O), NHC(O)YCH,, OCH2C(O), or O(CH2)12;
wherein the Linker is covalently bonded to a Degron via the __gm next to @y, and covalently
bonded to a Targeting Ligand via the m%__ next to 21, or the Linker is covalently bonded to a

Degron via the _m%_._ next to 71, and covalently bonded to a Targeting Ligand via the _.m%m next
to Q1.

In one embodiment, the total number of chain atoms in the Linker is less than 30. Ina
further embodiment, the total number of chain atoms in the Linker is less than 20,

For a Linker of Formula L1:

{1} In one embodiment, pl is an integer selected from 0 to 10.
(2} In one embodiment, pt s an integer selected from 1 1o 10,
(3) In one embodiment, pl is selected from 1, 2, 3, 4, 5, and 6.
{4) In one embodiment, pl 150, 1,3, or 5.
{5) In one embodiment, pl is0, 1, 2, or 3.
(6} In one embodiment, pl 15 0.
(7} In one embodiment, pl s 1.
(8) In one embodiment, pi is 2.
{9} In one embodiment, pi is 3.
{10y  In one embodiment, pl is 4.

(11) In one embodiment, plis S,
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In one embodiment, p2 is an integer selected from 0 to 10.
In one embodiment, p2 is selected trom 0, 1, 2, 3,4, 5, and 6.
n one embodiment, p21is0, 1, 2, or 3.

In one embodiment, p2 is 0.

In one embodiment, p2 is 1.

In one embodiment, p2is 2.

In one embodiment, p2 15 3.

In one embodiment, p3 is an integer selected from 1 to 5.
In one embodiment, p31s 2, 3, 4, or S.

In one embodiment, p31s 0, 1, 2, or 3.

In one embodiment, p3 15 0.

in one embodiment, p3 is 1.

In one embodiment, p3 is 2.

In one embodiment, p3 is 3.

In one embodiment, p3 is 4.

In one embodiment, at least one W is CHaz.

In one embodiment, at least one W is .

In one embodiment, at least one W is S.

In one embodiment, at least one W is NH.

In one embodiment, at least one W is NRza; and each Rus 1s independently Ci-Cs alkyl

selected from methyl, ethyl, and propyl.

In one embodiment, each W is O.
In one embodiment, each W is CHa.
In one embodiment, jis 1,2, or 3.
In one embodiment, jis 1.

In one embodiment, jis 2.

In one embodiment, j 15 3.

In one embodiment, jis 2 or 3.

In one embodiment, j1s 1 or 2.

in one embodiment, kis 1, 2, or 3.

In one embodiment, kis 1.
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In one embodiment, kis 2.

In one embodiment, kis 3.

in one embodiment, kis 2 or 3.

In one embodiment, kis 1 or 2.

In one embodiment, Q1 1s absent.

In one embodiment, Q1 is NHC(O)CHz.
In one embodiment, (1 1s O(CH2)12.
In one embodiment, Oy 1s OCH,.

In one embodiment, Q1 18 OCHzCHa.
In one embodiment, Q1 is OCHC(O).
In one embodiment, Q1 1s C(O).

in one embodiment, 71 is absent.

In one embodiment, Z; is O(CH2}C{O)NRu4; and Raq 1s C1-Cs alkyl selected from

methyl, ethyl, and propyl.

(55)
(56)

In one embodiment, Z; is O{CH2}C({O)NRu4; and Roa is H.
In one embodiment, 71 ts O(CH2)C(O)NRay; Ras 15 C1-Cs alkyl selected from methyl,

ethyl, and propyl; and jis 1.

(57)
(58)

In one embodiment, Z; is O(CH23C(O)NRys; Roais H; and jis 1
In one embodiment, Z: is O{(CH2}C(O)NRas; Raa is Ci1-Cs alkyl selected from methyl,

ethyl, and propyl; and jis 2.

(59)
(60)

In one embodiment, Z1 ts Q{CHz}C{OINRa4; Ros1s H; and j is 2.
In one embodiment, Z; 1s O(CH23C(OINRus; Raa is Ci-Cs alkyl selected from methyl,

ethyl, and propyl; and j is 3.

{61y  In one embodiment, Z; is O(CH2}C{O)NRus; and Rosis H; and jis 3.

(62) In one embodiment, Z11s C(O)NR2s; and R 1s H.

(63) Inone embodiment, Z; 1s C(O)NR24; and Ros 1s Ci-Cs alkyl selected from methyl, ethyl,
and propyl.

{64) In one embodiment, Z1 is (CH23C(O)NR24; and Rz is H.

{65y  In one embodiment, 71 1s (CH2}C{OINRu4; and Rua 1s C1-Cs alkyl selected from methyl,

ethyl, and propyl.

(66)

In one embodiment, Z1 1s (CH2}C(O)NRus; Ras is H; and jis 1.

86



(8]

10

15

20

25

30

WO 2019/148150 PCT/US2019/015505

{67y Inone embodiment, Z; is (CHujC{OINRus; Ros 15 C1-Cs alkyl selected from methyl,
ethyl, and propyl; and j is 1

(68) o one embodiment, Z1 18 (CH2}C(O)NRas; Rasis H, and j 15 2.

(69) In one embodiment, Z; 1s (CH2}C(O)NRo4; Rosis Ci-Cs alkyl selected from methyl, ethyl
and propyl; and j s 2.

{70y In one embodiment, Z; is (CHuC{O)NRus; Rosis H; and j is 3.

(71)  In one embodiment, Z1 1s (CHaC(O)NRu4; Ras 1s Ci-Cs alkyl selected from methyl,
ethyl, and propyl; and j is 3.

(72)  In one embodiment, Z1 18 NR2C{(O); and R2s is H.

{73y  In one embodiment, Z: is NR2sC(Q), and Ras is C1-Cs alkyl selected from methyl, ethyl,
and propyl.

(74)  In one embodiment, 71 is (CH2)NR24C(O); and Raais H.

(75)  In one embodiment, Zi 18 (CH2}NR2C(O); and Raa is Ci-Cs alkyl selected from methyl,
ethyl, and propyl.

{76)  In one embodiment, Z1 is (CH23NR2C(O), Rs is H; and jis 1.

{77y In one embodiment, Z1 1s (CH2jNR24C(O); Ras 1s Ci-Cs alkyl selected from methyl,
ethyl, and propyl; and jis 1

(78) In one embodiment, Z; 15 (CH2)NR2aC{O); Ras 1s H; and j is 2.

{79y In one embodiment, Z: is (CH23NR24C(O); Ros 15 C1-Cs alkyl selected from methyl,
ethyl, and propyl; and jis 2.

(80) In one embodiment, Z1 18 (CH2)NRuC(O); Rasis H, and j 15 3.

(81) In one embodiment, Zi 15 (CH2)NR2C(O); Rus 1s C1-Cs alkyl selected from methyl,
ethyl, and propyl; and jis 3.

(82) In one embodiment, 7 is (CH2xNRus(CH2}C{OINR24; and each Rus is independently H
or C1-Cs alkyl selected from methyl, ethyl, and propyl.

(83) In one embodiment, Z1 1s (CH2NR2s(CH2)C{O)NR24; and one of Ros i3 H and one of
Raa 15 Ci-Cs alkyl selected from methyl, ethyl, and propyl. In one embodiment, 7y is
{CH2 ) NR2a(CH2 i C(ONH.

{84y  In one embodiment, Z1 1s (CH2xINRus(CH2}C(O)NR4; each Roa 15 independently H or
C1-Ca alkyl selected from methyl, ethyl, and propyl; and jis 1.

2
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{85) Inone embodiment, Z1 is (CH2xNRus(CH2{C{OINR24; each Raais independently H or
C1-Cs alkyl selected from methyl, ethyl, and propyl; and kis 1.

(86) In one embodiment, Z1 18 (CH2kNR24{(CH2)C(O)NRz4; each Ros is independently H or
C1-Cs alkyl selected from methyl, ethyl, and propyl;jis 1) and kis 1.

{87) In one embodiment, Z1 is (CH2aNR24(CH2)C{OINR24; one of Ros is H and one of Ras 18
C1-Cs alkyl selected from methyl, ethyl, and propyl; and j is 1. In one embodiment, Z; is
{CH2UNR24(CH2)YC(O)NH.

(88)  In one embodiment, Z1 1s (CH2NR2s(CH2)C{O)NR24; one of Ros is H and one of Rus is
C1-Cs alkyl selected from methyl, ethyl, and propyl; and kis 1. Tn one embodiment, 71 is
{(CH2)NR24{ CH2}C(ONH.

(89) In one embodiment, 7 is (CH2xNRos{(CH2)C{OYNR24; one of Ras is H and one of Rasis
C1-Cs alkyl selected from methvl, ethyl, and propyl; jis 1; and kis 1. In one embodiment, Z1
is (CHNRus{(CH2YC(O)NH. In one embodiment, Zy is (CH)N(CH; {CH)C(O)NH.

(90)  In one embodiment, Zi 15 (CH2uNR24(CH2)C{O)NR24; each Ruq 18 independently H or
C1-Cs alkyl selected from methyl, ethyl, and propyl; and j is 2.

(91) In one embodiment, Z1 1s (CH2uNR24s(CH2 ) C(O)NR24; each Ros 18 independently H or
1-Cs alkyl selected from methyl, ethyl, and propyl; and kis 2.

(92) In one embodiment, Z1 18 (CH2NR22(CH2)C{O)NR24; one of Ros is H and one of Rus 13
1-Cs alkyl selected from methyl, ethyl, and propyl; and j is 2. In one embodiment, Z: i3
(CH2 xNR24(CH2 pC{O)NH.

(93) o one embodiment, Z1 18 (CH2uNR24(CH2)C(O)NR24; one of Raa ts H and one of Ragis
C1-Cs alkyl selected trom methyl, ethyl, and propyl; and k18 2. In one embodiment, 71 is
(CH2pNR2(CHoC(ONH.

{94) In one embodiment, Z: is (CH2xNRus(CH2jC{OINR24; each Ros is independently H or
C1-Cs alkyl selected from methyl, ethyl, and propyl; and j 15 3.

(95)  In one embodiment, Z1 1s (CH2NR2s(CH2)C{O)NR24; each Rus is independently H or
C1-Cs alkyl selected from methyl, ethyl, and propyl; and k15 3.

{96) In one embodiment, Z1 is (CH2aNR24(CH2)C{ONR24; one of Ros is H and one of Ras 18
C1-Cs alkyl selected from methyl, ethyl, and propyl; and j is 3. In one embodiment, 7 i
{CH2pNR2(CHz C{OINH.
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{97y In one embodiment, 7 is (CH2xNRus{(CH2}C{OWNR24; one of Ras is H and one of Ras 18
C1-Cs alkyl selected from methyl, ethyl, and propyl; and k15 3. In one embodiment, Z; is
{CH2 NRao(CH2 [ C{OINH.

(98) In one embodiment, Z; is NR2a{CH2}C{O)NRus; and each Raa is independently H or Cs-
Ca alkyl sefected from methyl, ethyl, and propyl.

{99) In one embodiment, 7 is NRuzs(CH2}C{ONR24; and each Rusis H.

(100} In one embodiment, 71 ts NR2s(CH2 )} C({O)NRuy; one of Rus ts H and one of Roa 1s Ci-Cs
alky! selected from methyl, ethyl, and propyl; and jis 1.

(101) In one embodiment, Zi 1s NR2(CH2 ) C(O)NR2; Rosts HL and j 18 1.

{102) In one embodiment, Z: is NR2(CH2}C(O)NR24; one of Rosa is H and one of R 15 $1-Cs
alkyl selected from methyl, ethyl, and propyl; and j 15 2.

(103) In one embodiment, Z:1 ts NRou(CHR ) C{O)NRzy; Rosis Ho and j 15 2.

(104) In one embodiment, Zi 18 NR2a{CH2)C{O)NR4; one of Ras 15 H and one of Rus is Ci-Cs
alkyl selected from methyl, ethyl, and propyl; and j is 3.

{105} Inone embodiment, Z; is absent and p3 is 1.

{(106) In one embodiment, 71 18 absent and p3 15 2.

(107) In one embodiment, Z: 1s absent and p3 is 3.

(108) In one embodiment, Zi is absent, p3 15 1, and pl 15 1-8.

{109} In one embodiment, Z: is absent, p3is I, andplis L.

(110} In one embodiment, 71 is absent, p3 is 1, and pl 1s 2.

(111) Io one embodiment, Z11s absent, p31s 1, and p1 13 3.

(112) In one embodiment, Zi 15 absent, p31s |, and pl 15 4.

(113) In one embodiment, Zi1s absent, p3is 1, and plis S.

{114} Inone embodiment, Z; is absent, p3 15 1, and pl is 6.

(115} In one embodiment, 7118 absent, p3is 1, and pl1s 7.

(116) In one embodiment, Zi 1s absent, p31s 1, and pl 13 8.

(117y In one embodiment, Z; 1s absent, p3 1s 1, and W 15 O.

{118} In one embodiment, Z: is absent, p3is 1, plis i, and Wis O,

(119} In one embodiment, 71 is absent, p3 is 1, plis 2, and Wis O.

(120) Io one embodiment, Z1 s absent, p3is 1, plis 3, and Wis O,

(121) In one embodiment, Zi is absent, p3is 1, plis 4, and Wis G
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(122)
(123)
(124)
(125)
(126)
(127)
(128)
(129)
(130)
(131)
(132)
(133)
(134)
(135)
(136)
(137)
(138)
(139)
(140)
(141)
(142)
(143)
(144)
(14%)
(146)
(147)
(148)
(149)
(150)
(151)
(152)

In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,

In one embodiment,

Ziisabsent, p3is 1, plis 5, and Wis O
Ziisabsent, p3is 1, plis 6, and Wis O
Ziisabsent, p3is 1, plis 7, and Wis O
Ziisabsent, p3is I, plis §, and Wis O.

Ziisabsent, p3is 1, plis 1, and W is CHa.
Ziisabsent p3is 1, plis 2, and Wis CHz
Ziis absent, p3is 1, plis 3, and W is CHa.
Ziisabsent, p3is 1, plis 4, and W is CHa.
Ziis absent, p3is 1, plis 5, and Wis CHa.
Ziis absent, p3is 1, plis 6, and W is CHa.
Ziis absent, p3is 1, plis 7, and W is CHz.
Zits absent, p3is 1, plis 8, and W is CHaz.

Ziisabsent, p3i1s 2 plis |, and Wis O.
Ziis absent, p3is 2, plis 2, and Wis O.
Ziisabsent, p3is 2, plis 3, and Wis O
Ziisabsent, p3is 2, plis 4, and Wis O,
Ziisabsent, p3is 2, plis 5, and Wis O.
Ziis absent, p31s 2, plis 6, and Wis O.
Ziis absent, p3is 2, plis 7, and Wis O.
Ziisabsent, p3is 2, plis 8 and Wis O.

Zits absent, p3is 2, plis 1, and W is CHz.
Ziis absent, p31s 2, plis 2, and W is CHa.
Ziis absent, p3is 2, plis 3, and W is CHa.
Ziis absent, p3is 2, plis 4, and Wis CHz.
Ziis absent, p3is 2, plis S, and W is CHa.
Ziis absent, p3is 2, pl is 6, and W is CHs.
Ziis absent, p31s 2, plis 7, and W is CHa.
Zyiis absent, p3 152, plis 8, and W is CHa.

Ziisabsent, p3is 3, plis I, and Wis O.
Ziisabsent, p3is 3, plis 2, and Wis O

Ziisabsent, p3is 3, plis 3, and Wis O.
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(1
(154)
(155)
(156)
(157)
(158)
(159)
(160)
(161}
(162)
(163)
(164)
(165)
(166)

(4]

3

In one embodiment, Z: is absent, p3 153, plis 4, and W is O.
In one embodiment, 71 is absent, p3 183, plis 5, and Wis O.
in one embodiment, 71 is absent, p3is 3, plis 6, and W is G
In one embodiment, Z; is absent, p3 18 3, pl1s 7, and W1is O.
In one embodiment, Z: is absent, p3 183, pl s 8, and Wis O,
In one embodiment, Z: is absent, p3 153, plis 1, and Wis CHz.
In one embodiment, 7 1s absent, p3 is 3, pl 18 2, and W is CHa.
In one embodiment, Z: is absent, p3 is 3, pl 13 3, and W is CHa.
In one embodiment, Z: is absent, p3 133, pl is 4, and W 1s CHa.
In one embodiment, Z1 is absent, p3 183, pl s 5, and W is CHa.
In one embodiment, 7 is absent, p3 15 3, pl is 6, and W 1s CHa.
in one embodiment, 71 is absent, p3is 3, plis 7, and W is CHz.
In one embodiment, Z; is absent, p3 18 3, pl 18 §, and W is CHa.

In one embodiment, pl, 71, p3, and W are each as defined, where applicable, in any one

of (13-(165), and p2 i5 0.

(167}

In one embodiment, pl, Z1, p3, and W are each as defined, where applicable, in any one

of (1)-{165}, and p2 15 1.

(168)

In one embodiment, pl, 71, p3, and W are each as defined, where applicable, in any one

of (11-(165), and p21s 2.

(169)

In one embodiment, pl, Zi, p3, p2, and W are each as defined, where applicable, in any

one of (1)-(168), and Q1 is absent.

(170}

In one embodiment, pl, 71, p3, p2, and W are each as defined, where applicable, in any

one of (1)-(168), and Q1 1s NHC(OYCH:.

(171)

In one embodiment, pt, Z1, p3, p2, and W are each as defined, where applicable, in any

one of (1)-(168), and Q1 is O{CH2 )12,

(172)

In one embodiment, pl, Z1, p3, p2, and W are each as defined, where applicable, in any

one of (1}-(168), and (1 is O(CHz).

(173)

In one embodiment, pl, Z1, p3, p2, and W are each as defined, where applicable, in any

one of (13-{168), and Q1 is O(CH.CHy).

(174)

ln one embodiment, pl, Z1, p3, p2, and W are each as defined, where applicable, in any

one of (13-(168), and Q1 is C(O).
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{175y (175) Inone embodiment, pl, Z1, p3, p2, and W are each as defined, where applicable,
in any one of (1)-(168)}, and Q1 1s OCH2C(O).

(176) In one embodiment, (1 1s absent, C(3), NHC(O)YCH:z, OCHC(0O), or G{(CHo iz, plisan
integer selected from O to 12, p2 is an integer selected from 0 to 12, p3 is an integer selected
from 1 and 3 to 6, and Z1 is absent, C(0), O, (CH2NR24, O(CHzBC{OINR 24, C{O)NR24,
(CH2)C(OINR 24, NR2:C(O), (CH23NR2:C(O), (CHpNR24{CH2 ) C(O)NRuy, or
NR24(CHz3C(O3NR2s.

(177y In one embodiment, 1 1s NHC(OYCH:, plis 2, p21s 0, p3 is 1, and Z; is absent, C(0),
O, (CH2)INR24, O(CH2}C{O)NR24, C{O}NR24, (CH2C(OYNR24, NR24C(O),
(CH2iNR21C(O), (CH2)uNR24{ CH2 }C{O)NR24, or NRza{CHz{C{OINR24.

(178} In one embodiment, Q1 is absent, (O}, NHC(O)YCHz, OCH:C(O), or O{(CH2)i2, pl is an
integer selected from O to 12, p2 is an integer selected from 0 to 12, p3 1s an integer selected
from 2 to 6, and Zy 18 C(O), CHz, O, (CH2 3 NR 24, O(CH23C(O)NRus, C{OINR,
(CH2C(O)NR24, NR2C(O), (CH2)NR2sC(O), (CHouNR24(CH2 3 C(OINR 2, or
NR24{CH2 }C(O)NR2a.

(179} In one embodiment, Q1 is NHC(O)CH:, plis 2, p2 18 0, p31s 2, and Z11s T(O), CHa, O,
{CH2)INR2a, O(CH2)CO))NR24, C{OINR2s, (CH2)C{OYNR 2, NR2C(O), (CHa)NR2uC(O),
{(CH2pNR2s(CH2 3 C(OINRu4, or NR2u{CH2 C(O)NR 2.

{180} In one embodiment, pl is an integer selected from 0 to 12, p2 1s an integer selected from
0to 12, p3 is an integer selected from 1 to 6, 71 is absent, C{O), CHz, O, (CH2)NR24,
G{CH2HC(O)NR 24, COYNR2s, (CH2C(ONR 24, NR24C(O), (CH2NR21C{O),
{(CH2):NR24(CH2 i C(OINRu4, or NR2{(CH2 3C(O)NRo4, and (3 18 absent, C(O), OCH2C(O),
or O(CHzji2.

{181} Inoneembodiment, plis2, p2is O, p3is 1, Zi1s CHy, and Qu is absent, C(O),
OCHL(0), or {CHapa.

(182) In one embodiment, plis 2, p2 15 0, p3 15 2, Z: is absent, and Q: is absent, C(O),
OCH2C(0), or O{CHz)12.

{183} In one embodiment, p2 is an integer selected from 0 to 12, p3 1s an integer selected from
110 6, Zi 15 absent, C{O), CHy, O, (CHu)NRu4, O{CH2)iC(O)NR24, C{O)NRu4,
{CH2}C(OINR 24, NR2:C(O), (CH23NR24C(O), (CH2aNR2(CH2 yC(O)NR24, oF
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NR24{CH2 ) C(O)NR2a, Q1 is absent, C(Q), NHC(O)YCH:, OCH2C(O), or O(CHah2, and plis
0.1,3,4,5.6,7,8,9, 10, 11, or 12.

(184) In one embodiment, p2 150, p3is 1, Z11s CHz, Qi is NHC(OYCH2, and pl 180, 1, 3, 4, 5,
6,7,8.9, 10,11, or 12

{185} In one embodiment, p2 1s 0, p3 is 2, Z11s absent, Q118 NHC(OYCH2, and pt 15 0, 1, 3, 4,
5.6,7,8,9, 10, 11, or 12.

(186} In one embodiment, pl 15 an integer selected from 0 to 12, p3 is an integer selected from
1t 6, Z1 is absent, C(O), CHy, O, {(CH2)iNR2s, O(CHC{OINR4, C(O)NR24,
{(CH2C(OYNR 24, NR2sC(O), (CH23NR24C(O), (CH2 pNR2a{CH2 3 C(O)NR2y, or
NR2a{CHo yC(ONR 24, Q1 15 absent, C(O), NHC(O)YCHz, OCHL(0), or {CH2 )iz, and p2 ts
an integer selected from 1 to 12,

(187) In one embodiment, pl 152, p3 15 1, Z11s CHz, Q1 1s NHC(OYCH2, and p2 is an integer
selected from 1 to 12.

(188) In one embodiment, pl i1s 2, p3 is 2, Z1 18 absent, Q1 1s NHC(OYCHz, and p2 is an integer
selected from 110 12.

(189} In one embodiment, pl 15 an integer selected from 0 to 12, p2 is an integer selected from
0t 12, Z11s C(O}, CHy, O, (CHo\NRoa, O(CH: 3 C{OINR s, C{ONR24, (CH2 3 C(OINR 24,
NR2:C(O), (CH2)NR2C(O), (CHINR2s{(CH2 {C(O)NR4, or NRa{CH2 3 C{O)NR2g, Q118
absent, C(O), NHC(O)YCH, OCH:C(O), or {CHz)i2, and p3 is an integer selected from 2 to
6.

(190) In one embodiment, pl 152, p2 150, Z11s CHz, Q1 1s NHC(OYCH2, and p3 15 an integer
selected from 2 to 6.

(191) In one embodiment, pl is an integer selected from 0 to 12, p2 is an integer selected from
010 12, Z11s absent, C{O), O, (CH2)}NRz, G{CH2 3 C(O)NR24, CLOYNRaa, {CH2)C(O)NRa,
NR24C{O), (CH23NR2:C{0), (CH2 uNR24{CH2 1 C{OINR 24, or NR2#{CH2 }C(O)NR2y, Qu is
absent, C{0), NHC(O)YCHz, OCHC(0), or G{(CHzah-2, and p3 is an integer selected from 1
and 3 to 6.

{192y In one embodiment, plis 2, p2is 0, Z1 15 absent, Q1 1s NHC(O)YCHz, and p3 is an integer
selected from 1 and 3 to 6.

ln one embodiment, the Linker-Targeting Ligand (TL} has the structure selected from

Table L:
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Table L:
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wherein Z1, W, Qu, TL, p1, 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. Any one of the Targeting Ligands described herein can be covalently
bound to any one of the Linkers described herein.

In one embodiment, the present application relates to the Degron-Linker (DL}, wherein
the Degron is of Formula DO, and the Linker is selected from L.1a — L1o. In one embodiment,
the present application relates to the Degroun-Linker (DL), wherein the Degron is of Formula DO,
and the Linker is selected from L.1a. In one embodiment, the Degron is of Formula D0, and the
Linker is selected tfrom L1b - L1d. In one embodiment, the Degron is of Formula DO, and the
Linker is selected from Lie-Llg In one embodiment, the Begron is of Formula D0, and the
Linker is L1h-L1j. In one embodiment, the Degron 1s of Formula DO, and the Linkeris Lip or
L1q. In one embodiment, the Begron is of Formula DO, and the Linkeris L1a, Lib, Lie, L1h,
Lik, Ll or Llo. In one embodiment, the Degron is of Formula DO, and the Linker is Lic, Lid,
LIf, Lig L1, L1y, Llm, or Lin. In one embodiment, the Degron is of Formula DO, and the

Linker is L1k, In one embodiment, the Degron is of Formula DO, and the Linkeris L1} or Llo.
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In one embaodiment, the Degron is of Fornula DO, and the Linkeris Licor L1d. In one
embodiment, the Degron is of Formula DO, and the Linker is Lifor Lig. In one embodiment,
the Degron is of Formula DO, and the Livkeris L1i or L. In one embodiment, the Degron ts of
Formula DO, and the Linkeris Lim or Lin

In one embodiment, the present application relfates to the Degron-Linker (BL), wherein
the Degron 1s of Formula D0a, DOb, D0c, or DOd, and the Linker is selected from Lia—~Lio In
one embodiment, the present application relates to the Degron-Linker (DL}, wherein the Degron
is of Formula D0a, DOb, DOc, or DOd, and the Linker is selected from Lia In one embodiment,
the Degron is of Formula D0a, DBOb, DOc¢, or DOd, and the Linker 1s selected from Lib - L1id In
one embodiment, the Degron ts of Formula D0a, BOb, DOc, or B0d, and the Linker ts selected
from Lle-Llg In one embodiment, the Degron is of Formula D0a, DOb, DOc, or DOd, and the
Linker is L1bh-L1j. In one embodiment, the Degron is of Formula D0a, D0b, DOc, or BOd, and
the Linker is Lip or L1g. In one embodiment, the Degron is of Formula D0a, DOb, DOc, or DO,
and the Linkeris Lia, L1b, Lle, L1h, L1k, L1l or L1o. In one embodiment, the Degron is of
Formula D0a, DOb, DOc, or DO, and the Linkeris Lic¢, Lid, L1f Eig L1, L1}, Lim, or Lin
In one embodiment, the Degron 15 of Formula D0a, DOb, DOc, or D04, and the Linker1s Llk. In
one embodiment, the Degron is of Formula D0a, DOb, DOc, or DO0d, and the Linkeris L11 or
Llo. In one embodiment, the Degron 1s of Formula D0a, DOb, DOc, or DOd, and the Linker is
LicorL1d. In one embodiment, the Degron is of Formula DB0a, DOb, DOc, or DOd, and the
Linkeris Lifor Lig In one embodiment, the Degron is of Formula D0a, D0b, DO¢, or D04, and
the Linker is L1i or 13, In one embodiment, the Degron is of Formula D0a, D0b, DOc, or DO,
and the Linkeris Lim or Lin

In one embodiment, the present application relates to the Degron-Linker (DL), wherein
the Degron 1s of Formula D1, and the Linker s selected from Lla ~Llo. In one embodiment,
the present application relates to the Degron-Linker (DL}, wherein the Degrou is of Formula D1,
and the Linker is selected from L1a. In one embodiment, the Degron is of Formula D1, and the
Linker is selected from Lib — L1d. In one embodiment, the Degron is of Formula D1, and the
Linker is selected from Lie-Llg. In one embodiment, the Degron is of Formula D1, and the
Linker is Lih-L1}. In one embodiment, the Degron is of Formula D1, and the Linkeris Lip or
L1g. ln one embodiment, the Degron s of Formula D1, and the Linker is Lia, L1b, Lle, L.1h,

Lik L1 or Llo. In one embodiment, the Degron is of Formula D1, and the Linker is Lic, L1d,
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Lif Lig L1y, L1y, Lim, or Lin. In one embodiment, the Degron is of Formula D1, and the
Linkeris Lik. In one embodiment, the Degron is of Formula D1, and the Linkeris L11 or Lio.
In one embodiment, the Degron is of Formula D1, and the Linkeris Llcor L1d. In one
embodiment, the Degron is of Formula D1, and the Linkeris Lifor Lig In one embodiment,
the Degron is of Formula D1, and the Linker ts L1i or L1}, In one embodiment, the Degron is of
Formula D1, and the Linkeris L1m or Lin.

In one embodiment, the present application relates to the Degron-Linker (DL}, wherein
the Degron is of Formula Da, Dib, Dle, D1d, Dle, DIf, Dlg, D1h, D1y, By, D1k, or D1, and
the Linker is selected from Lla - Llo. In one embodiment, the present application relates to the
Degron-Linker (DL}, wherein the BDegron is of Formula Dla, Db, Dlc, D1d, Dle, D1f, Dlg,
Dih, D11, D1, D1k or D11, and the Linker is selected from Lla. In one embodiment, the
Degron is of Formula Dla, Dib, Dlc, Did, Dle, DIf, Dig, D1h, D, D1, D1k, or D11, and the
Linker is selected from Lib — L1d. In one embodiment, the Degron is of Formula Dla, Dib,
Dic, D1d, Dle, DIf, Dig, D1h, Dii, D1y, Dik, or D1, and the Linker is selected from Lle-Llg.
in one embodiment, the Degron is of Formula Dla, Db, Dic, D1d, Dle, D1f Dig, Dih, D1,
D1y, Dk, or D11, and the Linker is L1h-L1j. In one embodiment, the Degron 13 of Formula Dla,
Di1b, Dlc, D1d, Dleg, DIf Dlg, D1h, D11, D1y, Dlk, or D1, and the Linkeris LiporLlg. In
one embodiment, the Degron is of Formula Dia Db, Dic, Did, Die, Dif, Dig Dih, Dii, D1,
ik, or D1, and the Linker is L1a, L1b, Lie L1k, Lik, L1l or Llo. In one embodiment, the
Degron is of Formula Dla, Dib, Dic, Dld, Dle, D1f Dlg, Dlh, D1, Dij, D1k or D1l and the
Linkeris Lic, Lid, L1, Lig L1, LY, Lim, or L1n. In one embodiment, the Degron is of
Formula Dia D1b, Dic, Did, Dle, DIf, Dlg, Dih, Dii, D1y, Dik, or D1l and the Linker is
L1k In one embodiment, the Degron is of Formula D1a, Dib, Dlc, Did, Dle, DIt Dlg, D1h,
D11, D1y, Dik, or D1, and the Linkeris L11 or L1o. In one embodiment, the Diegron is of
Formula Dla, Db, Dlc, Dld, Die, DIf Dlg D1h, Bl D1, D1k, or D1, and the Linkeris Lic
or L1d. In one embodiment, the Degron is of Formula Dla, Db, Dic, Did, Die, D1f Dig,
Dih, Dy, D1y, Dlk, or D1l, and the Linker is L1f or L1g. In one embodiment, the Degron is of
Formula Dla, Bib, Dic, Did, Dle, D1f, Dlig, D1h, D1t, Bij, Dik, or D11, and the Linkeris L1
or L1}, In one embodiment, the Degron is of Formula Dla Dib, Dic, Did, Dle, Dif Dlg,
Dth, D1y, D1y, D1k, or D1, and the Linkeris Lim or Lin
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In one embodiment, the present application relates to the Degron-Linker (DL}, wherein
the Degron is of Formula D4, and the Linker is selected from Lla -~ Llo. In one embodiment,
the present application relates to the Degron-Linker (BL}, wherein the Degron is of Formula D4,
and the Linker is selected from Lla. In one embodiment, the Degron is of Formula D4, and the
Linker is selected from L1b — L1d. In one embodiment, the Degron is of Formula D4, and the
Linker is selected from Lie-L1g. In one embodiment, the Degron is of Formula D41, and the
Linker1s L1b-L1j. In one embodiment, the Degron s of Formula D4, and the Linker is Lip or
L1g. In one embodiment, the Degron is of Formula D4, and the Linkeris Lla, L1b, Lle, L1h,
L1k, Ll or Llo. In one embodiment, the Degron is of Formula D4, and the Linker is Lic, L1d,
Lif Lig, L1y, L1, Lim, or Lin. In one embodiment, the Degron is of Formula D4, and the
Linkeris Lik. In one embodiment, the Degron is of Formula D4, and the Linkeris L11 or Lio.
In one embodiment, the Degron is of Formula D4, and the Linkeris Llcor L1d. In one
embodiment, the Degron is of Formula D4, and the Linkeris Lifor Lig In one embodiment,
the Degron is of Formula D4, and the Linker is 11 or L1j. In one embodiment, the Degron is of
Formula D4, and the Linkeris L1m or Lin.

In one embodiment, the present application relates to the Degron-Linker (DL}, wherein
the Degron is of Formula D4a or D4db, and the Linker is selected from L1a - Llo. Inone
embodiment, the present application relates to the Degron-Linker (DL), wherein the Degron 1s of
Formula D4a or D4b, and the Linker ts selected from Lla. In one embodiment, the Degron is of
Formula D4a or D4b, and the Linker is selected from L1b — Lid. In one embodiment, the
Degron is of Formula D4a or D4b, and the Linker is selected from Lie-Llg. Inone
embodiment, the Degron is of Formula D4a or D4b, and the Linkeris L1h-L1;. Inone
embodiment, the Degron 1s of Formula D4a or D4b, and the Linkeris Lip or Lig Inone
embodiment, the Degron is of Formula D4a or D4b, and the Linkeris L1a, L1b, Lie L1h, Lik
Ll or Llo. In one embodiment, the Degron 1s of Formula D4a or D4b and the Linkeris Llc,
Lid LIf Lig L1, LYy, Lim, or Lin. In one embodiment, the Degron is of Formula D4a or
D4b, and the Linker is L1k, In one embodiment, the Degron is of Formula D4a or D4b, and the
Linkeris L.11 or Lio. In one embodiment, the Degron is of Formula D4a or B4b, and the Linker
is Lic or Lid. In one embodiment, the Degron is of Formula D4a or D4b, and the Linker is L1f
or Lig. In one embodiment, the Degron is of Formula D4a or DB4b, and the Linker is L1 or L1j.

In one embodiment, the Degron is of Formula D4a or D4b, and the Linkeris Lim or Lin.

98



(8]

10

15

20

25

30

WO 2019/148150 PCT/US2019/015505

In one embodiment, the present application relates to the Degron-Linker (DL}, wherein
the Degron is of Formula D2, and the Linker is selected from Lla - Llo. In one embodiment,
the present application relates to the Degron-Linker (BL}, wherein the Degron is of Formula D2,
and the Linker is selected from Lla. In one embodiment, the Degron is of Formula D2, and the
Linker is selected from L1b — L1d. In one embodiment, the Degron is of Formula D2, and the
Linker is selected from Lie-L1g. In one embodiment, the Degron is of Formula D2, and the
Linker1s L1b-L1j. In one embodiment, the Degron s of Formula D2, and the Linker is Lip or
L1g. In one embodiment, the Degron is of Formula D2, and the Linkeris Lla, L1b, Lle, L1h,
L1k, Ll or Llo. In one embodiment, the Degron is of Formula D2, and the Linker is Lic, L1d,
Lif Lig, L1y, L1, Lim, or Lin. In one embodiment, the Degron is of Formula D2, and the
Linkeris Lik. In one embodiment, the Degron is of Formula D2, and the Linkeris L11 or Lio.
In one embodiment, the Degron is of Formula D2, and the Linkeris Llcor L1d. In one
embodiment, the Degron is of Formula D2, and the Linkeris Lifor Lig In one embodiment,
the Degron is of Formula D2, and the Linker is 11 or L1j. In one embodiment, the Degron is of
Formula D2, and the Linkeris L1m or Lin.

In one embodiment, the present application relates to the Degron-Linker (DL}, wherein
the Degron is of Formula D2a, D2a’, D2b, or D2b°, and the Linker is selected from L.1a ~ Lio.
In one embodiment, the present application relates to the Degron-Linker (DL}, wherein the
Degron is of Formula D2a, D22’ B2, or D27, and the Linker is selected from Lia. Inone
embodiment, the Degron is of Formula D2a, D2a’, D2b, or D2b’, and the Linker is selected from
L1b - L1d In one embodiment, the Degron is of Formula D2a, D2a’, B2b, or D2b’, and the
Linker is selected from Lie-Llg In one embodiment, the Degron is of Formula D2a, D2a’,
D2b, or B2b’, and the Linker s L1h-L 1}, In one embodiment, the Degron is of Formula D2a,
D2a’, D2Zb, or D2b’, and the Linkeris Lip or L1g. In one embodiment, the Degron is of
Formula B2a, D2a°, D2b, or D2b°, and the Linkeris Lla, L1b, Lle, L1k, L1k, L1l or Lio. In
one embodiment, the Degron is of Formula D2a, D2a’, D2b, or D2b’, and the Linker is Lic, Lid,
Lif Lig Lii, L1, Lim, or Lin. In one embodiment, the Degron is of Formula D2a, D2a’, DZb,
or B2’ and the Linker is L1k, In one embodiment, the Degron is of Formuia D2a, D23, D2b,
or B2b’, and the Linkeris L11 or Lio. In one embodiment, the Degron is of Formula D2a, D2a’,
D2b, or D2b°, and the Linker is Lic or L1d. In one embodiment, the Degron is of Formula D2a,

D2a’, D2b, or D2B’°, and the Linker is Lif or L1g. In one embodiment, the Degron is of Formula
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D2a, D2a’, D2b, or B2b’, and the Linker is L1t or L1} In one embodiment, the Degron is of
Formuila D2a, D2a’, D2b, or D2b’, and the Linkeris L1m or Lin.

In one embodiment, the present application relates to the Degron-Linker (DL}, wherein
the Degron is of Formula D2¢, D2¢’, D2d, or D2d°, and the Linker is selected from Lla - Lio.
In one embodiment, the present application relates to the Degron-Linker (DL), wherein the
Degron is of Formula DZ¢, D2¢’, D2d, or D2d’, and the Linker is selected from Lia. Inone
embodiment, the Degron is of Formula D2¢, D2¢, D24, or D2d’, and the Linker 1s selected from
Lib~1L1d. In one embodiment, the Degron is of Formula D2¢, D2¢’, D2d, or D2d’, and the
Linker is selected from Lle-Llg. In one embodiment, the Degron is of Formula D2¢, D2¢”,
D2d, or B2d’, and the Linker is L1h-L1j. In one embodiment, the Degron is of Formula D2¢,
D2¢’, D2d, or D2d’, and the Linker is Llp or L1g. In one embodiment, the Degron is of
Formula DB2¢, D2¢°, D2d, or D2d7, and the Linkeris Lla, L1b, Lie L1h, L1k, LilorLlo In
one embodiment, the Degron is of Formula D2¢, D2¢°, D2d, or D24d°, and the Linker is Lic, L1d,
LIf Lig LIy, LY, Lim, or Lin. In one embodiment, the Degron 1s of Formula D2¢, D2¢, D2d,
or D24’ and the Linker is L1k, In one embodiment, the Degron is of Formula D2¢, D2¢’, D24,
or B2d7, and the Linkeris L11 or Llo. In one embodiment, the Degron is of Formula D2¢, D2¢,
D2d, or D2d°, and the Linkeris Lic or L1d. In one embodiment, the Degron is of Formula D2¢,

2¢’, D2d, or D247, and the Linkeris L1f or Lig. In one embodiment, the Degron is of Formula
D2c, D2¢’, D2d, or B24°, and the Linker is L1t or L1}, In one embodiment, the Degron is of
Formuila D2¢, D2¢’, D2d, or D2d’, and the Linkeris L1m or Lin.

In one embodiment, the present application relates to the Degron-Linker (DL}, wherein
the Degron is of Formula D3, and the Linker is selected from L.1a — Llo. In one emnbodiment,
the present application relates to the Degroun-Linker (DL), wherein the Degron is of Formula D3,
and the Linker is selected from L.1a. In one embodiment, the Degron is of Formula D3, and the
Linker 15 selected from L1b - L1d. In one embodiment, the Degron is of Formula D3, and the
Linker is selected from Lie-Llg. In one embodiment, the Degron is of Formula D3, and the
Linker is L1h-L1j. In one embodiment, the Degron 1s of Formula D3, and the Linkeris Lip or
L1q. In one embodiment, the Begron is of Formula D3, and the Linkeris L1a, Lib, Lie, L1h,
Lik, Ll or Llo. In one embodiment, the Degron is of Formula D3, and the Linker is Lic, Lid,
LI, Lig L4, L1, Llm, or Lin. In one embodiment, the Degron is of Formula D3, and the

Linker is L1k, In one embodiment, the Degron is of Formula D3, and the Linkeris L1} or Llo.
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In one embaodiment, the Degron is of Fornula D3, and the Linkeris Licor L1d. In one
embodiment, the Degron is of Formula D3, and the Linker is Lifor Lig. In one embodiment,
the Degron is of Formula D3, and the Livkeris L1i or L. In one embodiment, the Degron ts of
Formula D3, and the Linkeris Lim or Lin

In one embodiment, the present application relfates to the Degron-Linker (BL), wherein
the Degron 1s of Formula D3a, D3b, or D3¢, and the Linker 1s selected from Lla—~Lle. Inone
embodiment, the present application relates to the Degron-Linker (DL), wherein the Degron is of
Formula D3a, D3b, or D3¢, and the Linker is selected from £.1a. In one embediment, the Degron
is of Formula D3a, D3b, or D3¢, and the Linker is selected from L1b —L1d. In one embodiment,
the Degron is of Formula D3a, D3b, or D3¢, and the Linker is selected from Lle-Lig. Inone
embodiment, the Degron is of Formula D3a, D3b, or D3¢, and the Linker is L1h-L1j. In one
embodiment, the Degron ts of Formula D3a, 23b, or D3¢, and the Linkeris Lip or L1g. Inone
embodiment, the Degron is of Formula D3a, D3b, or D3¢, and the Linkeris L1a, L1b, Lle Lih,
L1k, Ll or Llo. In one embodiment, the Degron is of Formula D3a, D3b, or B3¢, and the
Linkeris Lic, Lid, L1f £1g L1i, L1}, Lim, or Lin. In one embodiment, the Degron is of
Formula D3a, D3b, or D3¢, and the Linker is L1k, In one embodiment, the Degron 13 of
Formula D3a, D3b, or D3¢, and the Linker is 11 or L1o. In one embodiment, the Degron is of
Formula D3a, D3b, or D3¢, and the Linker is Lic or L1d. In one embodiment, the Degron is of
Formula D3a, DB3b, or D3¢, and the Linker is L1f or Lig. In one embodiment, the Begron is of
Formula D3a, D3b, or D3¢, and the Linker is L1 or L1j. In one embodiment, the Degron is of
Formula B3a, D3b, or B3¢, and the Linkeris Lim or Lin.

In one embodiment, the Linker is of Formula L2:

i A
o4 Wa pd' v /p5 w2)
L2},

po
or an enantiomer, diastereomer, or stereoisomer thereof, wherein
p4 and p4’ are each independently an integer selected from O to 12;
p5 is an integer selected from O to 12;
p6 18 an integer selected from 1 to 6;

each Wi is independently absent, CHz, O, S, or NRus;
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SN ey
- ‘ ’g’N\)\%-z
W2 is NRosC(O}CHayoz or ¢ ;

each Ws is independently absent, CHaz, O, S, or NRas;

Z2 1s absent, C(O), CHy, O, (CH2)nNR2s, O(CH2) C{O)NRus, C{OINRys,
(CH2)iC(O)NR2s, NR2sC(O), (CH2)NR2sC(O), (CH2paNR2s(CH2 3 C(O)NR 25,01
NRs{CH2)n C(ONRs;

each Rzs is independently H or Ci-Cs alkyl;

jlis 1,2 or3;

k1is 1,2, or3; and

Q2 13 absent, C{O), NHC{)YCHa, or {THz2;
wherein the Linker is covalently bonded to a Degron via the mém next to (32, and covalently
bonded to a Targeting Ligand via the m%__ next to Zz, or the Linker is covalently bonded to a

Degron via the _,gﬂ next to Zo, and covalently bonded to a Targeting Ligand via the __gm next
to Q.
For a Linker of Formula L2:
{1} In one embodiment, p4 ts an integer selected from 0 to 10
(2} In one embodiment, p4 is an integer selected from 1 to 10,
{3) In one embodiment, p4 i3 selected from 1, 2,3, 4, 5, and 6.
{4} In one embodiment, p4is 0, 1, 3, or 5.
(5} In one embodiment, p41s 0, 1, 2, or 3.
(6} In one embodiment, p4 15 0.
{7} In one embodiment, p4is 1.
{8) In one embodiment, p4 is 2.
{9} In one embodiment, p41s 3.
(10) o one embodiment, p4 15 4.
(11) Inone embodiment, p4is 5.
{12) In one embodiment, p4' is an integer selected from 0 1o 10,
{13y In one embodiment, p4' is an integer selected from 1 to 10,

(14) In one embodiment, p4'is selected from 1, 2, 3,4, 5, and 6.
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{15y Inoneembodiment, pd'is 0, 1, 3, or 5.

{16y  Inone embodiment, p4'i5 0, 1, 2, or 3.

(17)  Io one embodiment, p4'is 0.

(18) In one embodiment, p4'is 1.

{19) In one embodiment, p4'is 2.

{20y  In one embodiment, p4'is 3.

(21)  In one embodiment, p4'is 4.

(22)  In one embodiment, p4'is 5.

(23) In one embodiment, pS is an integer selected from 0 to 10,

{24)  In one embodiment, pS is selected from 0, 1,2, 3,4, 5, and 6.

{25y Inone embodiment, p5150, 1, 2, or 3.

(26) o one embodiment, p5 15 0.

(27)  In one embodiment, pSis 1.

(28)  In one embodiment, pSis 2.

{29y In one embodiment, p5is 3.

(30)  In one embodiment, p6 15 an integer selected from 1 to 5.

(31) In one embodiment, p6is 2, 3,4, or 5.

(32) Inone embodiment, p6is 0, 1, 2, or 3.

{33) Inone embodiment, p6is 0.

{34y In one embodiment, p6is 1.

(35) In one embodiment, p6is 2.

(36) In one embodiment, p6is 3.

(37)  In one embodiment, p6is 4.

{38) In one embodiment, at least one W1 is CHa.

(39) In one embodiment, at least one W1 1s O.

(40) In one embodiment, at least one Wi is S.

(41) In one embodiment, at least one Wy is NH.

{42y In one embodiment, at least one W1 is NRos; and each Rus is independently Ci-Cs alkyl
selected from methyl, ethyl, and propyl.

(43) o one embodiment, each Wiis O.

(44) In one embodiment, each Wiis CHz.
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{45y In one embodiment, W3 is NRusC{OYCHz; and Rys is C1-Cs alkyl selected trom methyl,
ethyl, and propyl.
(46) o one embodiment, W2 is NR2sC(O)CHz.; and Rasis H.

= K
SN A R
(47)  In one embodiment, W2 is % “
NN
I\ ¥

(48)  Tn one embodiment, W2is ~

(49)  In one embodiment, W2 1s /%fN

{50) In one embodiment, at least one W3 1s CHa.

{51y In one embodiment, at least one W3 is O.

(52) In one embodiment, at least one W3 is S.

(53) In one embodiment, at least one W3 is NH.

(54) In one embodiment, at least one W3 18 NRos; and each Ras is independently Ci-Cs alkyl
selected from methyl, ethyi, and propyl.

(55) In one embodiment, each Ws1s O.

(56) In one embodiment, each Wzis CHz.

(57) Inone embodiment jiis 1,2, or 3.

{58) Inoneembodiment, jiis 1.

{59y Inone embodiment, j11s 2.

{60) In one embodiment, j11s 3.

(61) In one embodiment, jTis 2 or 3.

(62) In one embodiment, j1is 1 or 2.

{63y Inone embodiment, ki is 1,2, or3.

{64y  In one embodiment, ki is 1.

(65) o one embodiment, ki 15 2.

(66) In one embodiment, k1 is 3.

{67) Inone embodiment, klis2 or3.

{68) Inone embodiment, klis 1 or 2.

(69) In one embodiment, Qz is absent.
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{703  In one embodiment, Q2 is NHC(O)CHz.

{(71)  In one embodiment, (2 is O(CH2)12.

(72) o one embodiment, (2 is OCHaz.

(73)  In one embodiment, Q) 1s OCH2CH:.

74y In one embodiment, Q2 1s OCH:C(O).

753 In one embodiment, 2 1s C(O).

(76)  In one embodiment, 72 1s absent.

(77)  In one embodiment, Z2 1s O(CH2): C{O)NRus; and Ras is Ci-Cs alkyl selected from
methyl, ethyl, and propyl.

{78y  In one embodiment, Z2 is O(CH2);C(CINRzs; and Ros is H.

{79y  In one embodiment, Z; is O{CH2) C(O)NR2s; Ras 1s C-Cs alkyl selected from methyl,
ethyl, and propyl; and j1 15 1.

(80) In one embodiment, Z21s O(CH2)p C(O)NRs; Rosis Hy and jlis 1

(81) In one embodiment, Z2 18 O(CH2); C{OMNR2s; Rzs 1s Ci-Cs alkyl selected from methyl,
ethyl, and propyl; and j1is 2.

(82) In one embodiment, 72 18 O(CH2);:C{O)NR2s; Rosis Hy and j1 s 2.

(83) In one embodiment, Z2 is O(CH2) C{OINRus; Ros 15 Ci-Cs alkyl selected from methyl,
ethyl, and propyl; and j1 i 3.

{84y In one embodiment, Z2 is O(CH2)upC(OINRs; and Ros is H; and §1 18 3.

{85y In one embodiment, 77 is C{OYNRus; and Rosis H

(86) In one embodiment, Z2 is C{O)NRus; and Ros 15 Ci-Cs alkyl selected from methyl, ethyl,
and propyl.

(87) In one embodiment, Z2 is (CH2}:C(O)NR2s; and Ras is H.

{883y Inone embodiment, Z; is (CH2)C{OINRus; and Ras 1s Ci-Cs alkyl selected from methyl,
ethyl, and propyl.

(89) In one embodiment, Z2 1s (CH2)pC(O)INRes; Rusis H; and j1is 1.

(90)  In one embodiment, Zz 15 {CH2) C(OINR2s; Ros 1s C-Cs alkyl selected from methyl,
ethvl, and propvl; and j1 is 1

{91y  In one embodiment, Z; 1s (CH2) C(O)NRus; Ras is H; and 31 15 2.

(92) o one embodiment, Z2 1s (CH2)C(O)NRes; Rasis Ci-Cs alkyl selected from methyl,

ethyl, and propyl; and j1 is 2.
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{93) In one embodiment, 77 is (CH:2}:C{ONRus; Rosis H; and j1is 3.

{94y Inone embodiment, 7, 1s (CH2) C{(O)NRus; Ras 1s Ci-Cs alkyl selected from methyl,
ethyl, and propyl; and §1 18 3.

(95) In one embodiment, Z; is NR2sC(O); and Rps is H.

{96) In one embodiment, Z21s NR2sC(O); and Ros 15 C1-Cs alkyl selected from methyl, ethyl,
and propyl.

{97y  In one embodiment, 72 1s {CH2);NR2sC(O); and Ras is HL

(98) In one embodiment, Z2 is (CH2);i NR2sC(O); and Ros 15 Ci-Cs alky! selected from methyl,
ethyl, and propyl.

{99) In one embodiment, Z2 is (CHz2iNRasC{O); Rosis Hy and j1 s 1.

(100} In one embodiment, 77 1s (CH2)jiNR2sC(O); Ras 1s Ci-Cs alkyl selected from methyl,
ethyl, and propyl; and j1 s 1

(101) In one embodiment, Z» 15 (CH2);NR2sC(O); Ros s H; and 1 1s 2.

(102) In one embodiment, Z2 15 (CH2):NR2sC(0); Ros 15 Ci-Cs alkyl selected from methyl,
ethyl, and propyl; and j1is 2.

(103} In one embodiment, 7z 18 {(CH2);NR2sC(O); Rasis H; and 31 18 3.

(104) In one embodiment, Z2is (CH2}iNRusC{O); Ras is Ci-Cs alkyl selected from methyl,
ethyl, and propyl; and j1 i 3.

{105} In one embodiment, Z2 is (CHapaNR2s(CH:z )1 C{O)NR2s; and each Rus is independently H
or C1-Cs alkyl selected from methyl, ethyl, and propyl.

{(106) In one embodiment, Z2 15 ({CH2 NR2s(CH2 ) C(O)NRs; and one of Ras is H and one of
Ras 15 Ci-Cs alkyl selected from methyl, ethyl, and propyl. In one embodiment, Zs is
{(CH ) NRos{CH ) C(O)NH.

{107y In one embodiment, Zs is (CH2aiNR2s(CH2 ) C{O)NRus; each Ros is independently Hor
C1-Cs alkyl selected from methyl, ethyl, and propyl; and 115 1.

(108) In one embodiment, Z2 1s (CH2 i NR2s(CH2 ) C(O)NRes; each Rusis independently H or
C1-Cs alkyl selected trom methyl, ethyl, and propyl; and k1 15 1.

{109) In one embodiment, Z2 is (CHapaNR2s(CHzy: C{O)NR2s; each Ros is independently Hor

C1-Cs alkyl selected from methyl, ethyl, and propyl; jl is 1; and ki 15 1.
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{110} In one embodiment, Zs is (CH2 i NR2s(CHz 3 C{O)NRus; one of Rus is H and one of Ros
is Ci-Cs alkyl selected from methyl, ethyl, and propyl; and 11 1s 1. In one embodiment, 77 is
{CH2 I NR2s{CH)C{O)NH.

(111 In one embodiment, Zz 15 {CH2 i NR2s(CH2 ) C{O)NR2s; one of Ros 1s H and one of Ras
ts C1-Cs alkyl selected from methyl, ethyl, and propyl; and k1 1s 1. In one embodiment, 2z is
{(CH2)NR23{ CH2 ) C{O)YNH.

(112} In one embodiment, 72 18 {CH2)kNR2s(CH2 ) C(OG)YNRs; one of Ros 1s H and one of Ras
is Ci-Cs alkyl selected from methyl, ethyl, and propyl; j1is 1, and klis 1. In one
embodiment, Z2 is (CH2)NR2s(CHz)C(O)NH. In one embodiment, 72 is
{(CH2)N{CH Y CHz)C{O)NH.

(113} In one embodiment, 7 18 (CH2 ki NRus(CH ) C{O)YNRus; each Ras 1s independently H or
C1-Cs alkyl selected from methvl, ethyl, and propyl; and j1 is 2.

(114) In one embodiment, Z» 18 (CH2)iNR2s{CH2);: C(O)NR2s; each Ros 15 independently H or
C1-Cs alkyl selected fror methyl, ethyl, and propyl; and k1 15 2.

{115} In one embodiment, Zs is (CH2 i NR2s(CHz 3 C{O)NRus; one of Rus is H and one of Ros
is C1-Cs alkyl selected from methyl, ethyl, and propyl; and i1 15 2. Tn one embodiment, 72 1s
{CHONRes{CH2 nC{OINH.

(116) In one embodiment, Z» 18 (CH2) NR2s{CH2);: C{O)NR2s; one of Ros 1s H and one of Rosis
C1-Cs alkyl selected from methyl, ethyl, and propyl; and k1 15 2. In one embodiment, 72 ts
(CH2 ) NRs(CH2)j C(O)NH.

(117} In one embodiment, Z2 1s ({CH2 NR2s(CH2 ) C(O)NR2s; each Rus is independently Hor
C1-Cs alkyl selected from methyl, ethyl, and propyl; and j1 18 3.

(118) In one embodiment, Z2 15 (CHz i NR2s(CH:2 )1 C(O)NR2s; each Ros 15 independently H or
C1-Cs alkyl selected from methyl, ethyl, and propyl; and k1 is 3.

(119} In one embodiment, 72 18 {CH2kiNR2s(CH2 ) C(O)YNRs; one of Ros1s H and one of Ras
is Ci-Cs alkyl selected from methyl, ethyl, and propyl; and j1 is 3. In one embodiment, 72 is
{(CH)uNRos{CH2 pC{O)NH.

{120) In one embodiment, Z2 is (CHziNR2s(CH:z): C{O)NR2s; one of Ras is H and one of Ros
15 C1-Cs alkyl selected from methyl, ethyl, and propyl; and k1 15 3. In one embodiment, 71 1s
{CH2NRas(CH2 ) COONH.
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{121} In one embodiment, Zs is NRuzs(CHz )it C{ONRus; and each Ros is independently H or Ci-
Cs alkyl selected from methyl, ethyl, and propyl.

(122) In one embodiment, 72 ts NR2s(CH2)uC(O)YNRss; and each Ros is H.

(123) In one embodiment, Z» 18 NR2s{(CH2) C{O)NR2s; one of Ros is H and one of Rus 15 C1-Cs
alkyl selected from methyl, ethyl, and propvl; and jtis 1.

{124} In one embodiment, Z is NR2s(CH2 )i C{ONRus; Rosis H; and j1is 1.

(125} In one embodiment, 72 is NR2s{CH2)C(OYNRus; one of Ros 1s H and one of Ras 1s C1-Cs
alky! selected from methyl, ethyl, and propyl; and j1 is 2.

(1263 In one embodiment, Z2 15 NR2s(CH2 )i C(O)NR2s, Ros1s H; and j1is 2.

{127y In one embodiment, Z> is NR2s(CH2inC{ONR2s;, one of Ros is H and one of Ras 15 C1-Cs
alkyl selected from methyl, ethyl and propyl; and j1 15 3.

(128) In one embodiment, 72 is absent and p6is 1.

(129) In one embodiment, Z» 1s absent and p61s 2.

{130} In one embodiment, Z2 is absent and p6is 3.

{131} Inone embodiment, Z; is absent, p6is 1, and p4 is 1-5.

(132} In one embodiment, 72 18 absent, p6is 1, and pd1s 1.

(133) In one embodiment, Z2 15 absent, p6is 1, and pd 15 2.

(134) In one embodiment, Z» 15 absent, p6is 1, and p4 15 3.

{135} In one embodiment, Z2 is absent, p0is 1, and pd is 4.

(136} In one embodiment, 7 is absent, p6is 1, and pd is 5.

{137y o one embodiment, 72 is absent, p6is 2, and p4 15 1-5.

(138) In one embodiment, Z» 15 absent, p6i1s 2, and pd1s 1.

(139 In one embodiment, Z2 1s absent, p0is 2, and pd 18 2.

{140} In one embodiment, Z; is absent, p6is 2, and p4 is 3.

(141} In one embodiment, 72 18 absent, p6is 2, and p4 15 4.

(142) In one embodiment, Z2 1s absent, p6is 2, and p4 15 5.

(143) In one embodiment, Z» is absent, p61s 2, and p4 15 1-5.

{144}y In one embodiment, Z2 is absent, p0is 2, and pdis 1.

(145} In one embodiment, 7 is absent, p6is 2, and pd 1s 2.

(140) In one embodiment, 72 1s absent, p61s 2, and p4 13 3.

(147 In one embodiment, Z2 1s absent, p6is 2, and p4d 15 4.
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(148)
(149)
(150)
(151}
(152)

(158)
(159)
(160)
(161}
(162)
(163)
(164)
(165)
(166)
(167)
(168)
(169)
(170)
(171)
(172)
(173)
(174)
(175)
(176)
(177)
(178)

In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,

In one embodiment,

Zy is absent, p6is 2, and pd is S.

71 1s absent, p6is 1, pdis 1, and pd'is 1.
Zats absent, p6is 1, pdis 1, and pd'is 2.
Zyis absent, p6is 1, pdis I, and pd'is 3.
Z2is absent, p6is 1, pdis 1, and p4'is 4.
Zyis absent, p6is 1, pdis 1, and p4'is 5.
Zais absent, p6is 1, pdis 2, and pd'is 1.
Zyis absent, p6is 1, pdis 2, and pd'1s 2.
Z>is absent, p6is 1, p4dis 2, and p4'is 3.
72 is absent, p6is 1, pdis 2, and p4'is 4.
713 absent, p6is 1, pdis 2, and pd4'is 5.
Zats absent, p6is 1, pdis 3, and pd'is 1.
Z»yis absent, p6is 1, pdis 3, and pd'1s 2.
Z>is absent, p6is |, p4dis 3, and p4'is 3.
Zyis absent, p6is 1, p4dis 3, and p4'is 4.
Zais absent, p6is 1, pdis 3, and pd'is 5.
Zyisabsent, p6is 1, pdis 4, and pd'is 1.
Zyis absent, p6is 1, pdis 4, and pd'is 2.
72 is absent, p6is 1, pdis 4, and p4'is 3.
713 absent, p6is 1, pdis 4, and pd4'is 4.
Zats absent, p6is 1, pdis 4, and pd'is 5.
Zyis absent, p6is 1, pdis 5, and pd'is 1.
Z>is absent, p6is |, pdis 5, and p4'is 2.
Zis absent, p6is 1, p4is 5, and p4'is 3.
Zz1s absent, p6is 1, pdis S, and pd'is 4.
Zyisabsent, p6is 1, pdis 5, and pd'1s 5.
Zyis absent, p6is 2 pdis |, and pd'is 1.
Z2is absent, p6is 2, pdis 1, and p4'is 2.
7 13 absent, p6is 2, p4is 1, and p4'is 3.
Zats absent, p6is 2, pdis 1, and pd'is 4.

Zyis absent, p6is 2, pdis I, and p4'1s 5.
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(179)
(180)
(181)
(182)
(183)
(184)
(185)
(186)
(187)
(188)
(189)
(190)
(191}
(192)
(193)
(194)
(195)
(196)
(197)
(198)
(199)
(200)
(201
(202)
(203)
(204)
(205)
(206)
(207)
(208)
(209)

In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,
In one embodiment,

In one embodiment,

Zis absent, p6is 2, p4dis 2, and p4'is L.
7 13 absent, p6is 2, pdis 2, and pd4'is 2.
Zats absent, p6is 2, pdis 2, and p4'is 3.
Zyis absent, p61s 2, p4is 2, and pd'is 4.
72 is absent, p6is 2, p4dis 2, and p4'is S.
Zyis absent, p6is 2, p4is 3, and p4'is L.
Zais absent, p6is 2, pdis 3, and pd'is 2.
Zzyis absent, p6is 2, pdis 3, and pd'1s 3.
Z>is absent, p6is 2, p4dis 3, and p4'is 4.
72 is absent, p6is 2, p4dis 3, and p4'is S.
7 13 absent, p6is 2, pdis 4, and pd4'is 1.
Zats absent, p6is 2, pdis 4, and pd'is 2.
Zyis absent, p61s 2, pdis 4, and pd'is 3.
Z>is absent, p6is 2, p4dis 4, and p4'is 4.
77 is absent, p6is 2, p4dis 4, and p4'is 5.
Zais absent, p6is 2, pdis S, and pd'is 1.
Zyis absent, p6is 2, pdis 5, and pd'is 2.
Z»is absent, p6is 2, pdis 5, and p4'1s 3.
72 is absent, p6is 2, pd is 5, and p4'is 4.

7 13 absent, p6is 2, p4is S, and pd'is 5.

Zzis absent, p6is 1, and Wi 1s (.
Z»is absent, p6is 2, and W1 1s O.

Zyis absent, p6is 3, and W15 O.

PCT/US2019/015505

Zris absent, p6is 1, pdis 1, pd'is 1, and Wiis O.

Zzis absent, p6is 1, pdis 1, pd'is 2, and W1 is O.

Zrisabsent, p6is 1, pdis I, pd'is 3, and W1 is G

Zrisabsent, p6is 1, pdis |, pd is 4, and Wi is O.

Zrisabsent, pois 1, pdis 1, pd'is 5, and Wits O

71 1s absent, p6is 1, pdis 2, pd'is I, and Wiis O.

Zats absent, p6is 1, pdis 2, p4'is 2, and Wi is O

In one embodiment, 72 1s absent, p6is 1, pdis 2, pd'is 3, and W1 is G
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In one embodiment, Z; is absent, p6is 1, pdis 2, pd'is 4, and Wi1s O.
In one embodiment, 7; is absent, p6is 1, pdis 2, p4'1s 5, and Wi1s O.
in one embodiment, 72 is absent, p6is 1, pdis 3, pd'is 1, and W1 is G
In one embodiment, Z2 is absent, p6is 1, pdis 3, pd'1s 2, and W1 1s O.
In one embodiment, Z2 is absent, p6is 1, p4dis 3, p4'1s 3, and Wits O
In one embodiment, Z; is absent, p6is 1, pdis 3, pd'is 4, and Wi1s O.
In one embodiment, 72 1s absent, p6is 1, pdis 3, p4'13 5, and W15 O.
In one embodiment, Z2 1s absent, p6is 1, pdis 4, pd'is 1, and W1 is G
In one embodiment, Z> is absent, p61s 1, pdis 4, pd'i1s 2, and Wiis O
In one embodiment, 7> is absent, pbis 1, pdis 4, pd'1s 3, and Wiis O,
In one embodiment, 7; is absent, p6is 1, pdis 4, pd'i1s 4, and W15 O.
in one embodiment, 72 is absent, p6is 1, pdis 4, pd'is 5, and W1 is G
In one embodiment, Z> is absent, p6is I, pdis 5, pd'is 1, and W is O.

In one embodiment, Z> is absent, pois 1, pdis 5, pd'is 2, and W is O.

In one embodiment, Z; is absent, p6is 1, pdis 5, pd'is 3, and W is O.

In one embodiment, 72 1s absent, p6is 1, pdis S, pd'154, and Wis O

In one embodiment, 72 1s absent, p6is 1, pdis 5, pd'is 5, and W is O.

In one embodiment, Z» is absent, p6is I, pdis |, pd'is 1, and Wy 1s CHa.
In one embodiment, 72 is absent, pois 1, pdis 1, p4d'1s 2, and Wi is CHa.
In one embodiment, 7 is absent, p6is 1, pdis 1, p4'1s 3, and Wi is CHa.
in one embodiment, 72 is absent, p6is 1, pdis 1, p4'is 4, and Wi is CHa
In one embodiment, Z» is absent, p6is 1, pdis |, p4'is 5, and W 1s CHa.
In one embodiment, Z> is absent, pois 1, pd1s 2, p4'is 1, and Wi is CHa.
In one embodiment, 7 is absent, p6is 1, pdis 2, pd'is 2, and Wi1s CHz.
In one embodiment, 72 1s absent, p6is 1, pd1s 2, p4'18 3, and Wi is CHa.
In one embodiment, 77 1s absent, p6is 1, pdis 2, p4'is 4, and W1 is CHa.
In one embodiment, Z» is absent, p6is 1, pd1s 2, p4'1s 5, and Wh is CHa.
In one embodiment, 72 is absent, pois 1, pd1s3, p4d'is 1, and Wi is CHa.
In one embodiment, 7 is absent, p6is 1, pdis 3, p4'1s 2, and Wi 1s CHa.
in one embodiment, 72 is absent, p6is 1, pdis 3, p4'is 3, and Wi is CHa

In one embodiment, 77 1s absent, p6is 1, p4is 3, p4'is 4, and W1 is CHa.

111



(8]

WO 2019/148150 PCT/US2019/015505

{241} Inone embodiment, Z; is absent, p6is 1, pdis 3, pd'is 5, and Wi1s CHz.
{242y In one embodiment, 7; is absent, p6is 1, pdis 4, p4'1s 1, and Wi1s CHa.
(243) lo one embodiment, 72 1s absent, p6is 1, pdis 4, p4'is 2, and W1 is CHz.
(244) In one embodiment, Z» is absent, p6is |, pdis 4, p4'1s 3, and Wi 1s CHz.
{245} In one embodiment, Z> is absent, pois 1, p4dis 4, pd'1s 4, and Wi1s CHz.
{246} In one embodiment, Z; is absent, p6is 1, pdis 4, pd'is 5, and Wi1s CHz.
{247y In one embodiment, 7218 absent, p6is 1, pdis S, p4'1s 1, and W 15 CHa.
(248) In one embodiment, 72 is absent, p6is 1, pdis 5, p4'is 2, and W is CHz.
(249 In one embodiment, Z2 is absent, p6is 1, pdis 5, p4' 15 3, and W is CHa.
{250} In one embodiment, Z2 is absent, pOis 1, p41s 5, pd'is 4, and W is CHa.
(251} In one embodiment, 77 is absent, p6is 1, pdis S, p4'is S, and W 1s CHa.
(252} Ioone embodiment, 7215 absent, p6is 2, pdis 1, pd'is 1, and W1 is G
(253) In one embodiment, Z 1s absent, p61s 2, pdis I, pd' 182, and W1 1s O,
{254y In one embodiment, Z2 is absent, p613 2, pdis 1, pd'1s 3, and Wiis O
{255} Inone embodiment, Z; is absent, p6is 2 pdis 1, pd'is 4, and Wiis O.
{256} In one embodiment, 7718 absent, p6is 2, pdis I, p4'13 5, and W1 is O
(257 In one embodiment, Z2 1s absent, p6is 2, pdis 2, pd'is 1, and W1 is O.
(258) In one embodiment, Z; 1s absent, p61s 2, pdis 2, p4' 18 2, and W1 1s O,
{259} In one embodiment, Z> is absent, p0i1s 2, p41s 2, pd'1s 3, and Wiis O
(260} In one embodiment, 7, is absent, p6is 2, pdis 2, pd4'18 4, and W15 O.
(261) In one embodiment, 72 1s absent, p6is 2, pdis 2, p4'is 5, and W1 is O,
(262) In one embodiment, Z» 1s absent, p6i1s 2, p4is 3, pd'1s 1, and Wi 1s O,
(263) In one embodiment, Z21s absent, p6is 2, p4is 3, p4' 15 2, and Wi1s O,
{264} Inone embodiment, Z; is absent, p6is 2, pdis 3, pd'is 3, and Wiis O
(265} In one embodiment, 7218 absent, p6is 2, pdis 3, pd' 134, and Wi1is O
(266) In one embodiment, Z21s absent, p6is 2, pdis 3, pd'is 5, and W1 is G
{267y In one embodiment, Z; 1s absent, p61s 2, pdis 4, pd'is |, and Wi 1s O,
{268} In one embodiment, Z> is absent, p0i1s 2, p4dis 4, pd'i1s 2, and Wiis O
(269} In one embodiment, 7 is absent, p6is 2, pdis 4, p4'1s 3, and W15 O.
(270) Io one embodiment, 72 1s absent, p6is 2, pdis 4, p4d'is 4, and W1 is O,

271y In one embodiment, 72 1s absent, p6is 2, pdis 4, p4'is 5, and Wi is O.
P i
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Zyis absent, p6is 2, pdis 5, pd'is 1, and W is O,
7118 absent, p6is 2, p4d1s 5, p4'i15 2, and W is O,
Zats absent, p6is 2, pdis S, p4' 153, and W is O.
Zyisabsent, p6is 2, pdis 5, pd'is 4, and Wis O,

Zyis absent, pois 2, pdis 5, pd'is 5, and Wis O

Zyis absent, p6is 2, pdis 1, pd'is 1, and Wi 1s CHa.
Zais absent, p6is 2, pdis 1, p4' 15 2, and Wi is CHa
Zyis absent, p6is 2, pdis 1, p4'is 3, and W1 is CHs.
Zris absent, p6is 2, pdis 1, pd' is 4, and Wi is CHa.
Zyis absent, pois 2, pdis 1, p4'is 5, and Wi ts CHa.
7113 absent, p6is 2, pdis 2, p4'is 1, and Wi 1s CHa.
Zyis absent, p6is 2, pdis 2, p4'is 2, and Wi is CHz.
Z»is absent, p61s 2, pd1s 2, p4'1s 3, and Wi 1s CHa.
Z>is absent, p6is 2, pdis 2, pd' is 4, and Wi is CHa.
Zyis absent, p6is 2, pdis 2, pd'is 5, and Wi 1s CHa.
Zais absent, p6is 2, pdis 3, p4' 15 1, and Wi is CHa
Zyis absent, p6is 2, pdis 3, p4'is 2, and W1 is CHs.
Z»is absent, p61s 2, pd1s 3, p4'1s 3, and Wi 1s CHa.
Zais absent, pois 2, p4dis 3, pd'is 4, and Wi ts CHa.
7113 absent, p6is 2, pd1s 3, p4' 15 S, and Wi 1s CHa.
Zats absent, p6is 2, pdis 4, p4'is 1, and Wi is CHa
Z»yis absent, p61s 2, pdis 4, p4'1s 2, and Wy is CHa.
Z>ris absent, p6is 2, pdis 4, pd' is 3, and Wi is CHa.
Zyis absent, p6is 2, pdis 4, pd'is 4, and Wi 1s CHa.
Zais absent, p6is 2, pdis 4, p4' 15 S, and Wi is CHa
Zyis absent, p6is 2, pdis 5, pd'is 1, and W is CHa.
Zyis absent, p6is 2, pdis 5, p4'1s 2, and Wi is CHa.
Zais absent, pois 2, pdis 5, pd'is 3, and Wi ts CHa.
713 absent, p6is 2, p4d1s S, p4' 15 4, and Wi 1s CHa.
Zats absent, p6is 2, pdis 5, p4'is 5, and Wi is CHa
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(302} 1In one embodiment, p4, p4', Z2, p6, Wi, W2, and W are each as defined, where
applicable, in any one of (1)-(301), and pS1s 0.

(303) In one embodiment, p4, pd', Zz2, pd, Wi, W2, and Ws are each as defined, where
applicable, in any one of (1}-(301), and p51is 1.

{304y In one embodiment, p4, p4', Z2, p6, Wi, W2, and Wi are each as defined, where
applicable, in any one of (1)-(301), and p5Sis 2.

{305) In one embodiment, p4, pd', Z2, p6, pS, W1, and W3 are each as defined, where
applicable, in any one of {1)-(44) and (503-(304), and W2 1s O.

(306) In one embodiment, p4, p4', Z2, p6, p5, W1, and W3 are each as defined, where
applicable, in any one of (1)-(44) and (50)-(304), and W2 is CHa.

{307y In one embodiment, p4, pd', Z2, p6, p5, W1, and W2 are each as defined, where applicable,
in any one of (13-(49) and (573-(306}, and W3 is NR2sC(OY Ha.

(308) In one embodiment, p4, p4', Z», p6, p5, W1 and W» are each as defined, where applicable,
in any one of (1)-(49) and (57)-(306), and W3 1s NHC{O)CHa.

{309} In one embodiment, p4, p4', Z2, p6, p35, W1 and W are each as defined, where applicable,

Nz=N
] <
%xN\//)\%}) |

(310) In one embodiment, p4, p4', Z2, p6, p5, Wi and W are each as defined, where applicable,
/ = 7
%/’N\M

(311} In one embodiment, p4, pd', Z2, p6, p5, and W1 are each as defined, where applicable, in

in any one of {1)-(49) and (57)-(306), and W3 is”

in any one of (1)-(49) and (57)-(306), and W3 is”

any one of {1)-(310), and Q2 is absent.

(312) In one embodiment, p4, p4', 22, pb, p5, Wi, Wo, and W3 are each as defined, where
applicable, in any one of (1)-(310}, and (» 1s NHC(O)YCH:.

(313} In one embodiment, p4, pd', Z2, p6, p5S, W1, W2, and W3 are each as defined, where
applicable, in any one of {(1)-(310), and Q2 15 O(CH2)1-2.

(314) In one embodiment, p4, p4', Z», pd, p5, W1, W2, and W are each as defined, where
applicable, in any ove of (1)-{310), and Q2 1s O(CHa).

(315) In one embodiment, p4, p4', Z2, p6, p5S, W1, W2, and W3 are each as defined, where
applicable, 1n any one of (1)-(310), and Q2 15 O(CH2CHz).
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{316} In one embodiment, p4, pd', Z2, p6, p5, W1, W2, and W3 are each as defined, where
applicable, in any one of (1)-(310}, and O 15 C{O).

(317} In one embodiment, p4, pd', Z2, p6, p5, W1, W2 and W3 are each as defined, where
applicable, in any one of (1}-(310), and (2 1s OCHC(O).

5 In one embodiment, the Linker-Targeting Ligand (TL) has the structure selected from
Table M:
Table M:
o)
5 . .
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/ W, \/\}\ /U\\/%‘V\@
w od T \/\%\\
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© (L2,
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N
p4 O~

0-2 pa (12w}

\/3\§\

0
0-2 p4’ (L2x)

and

2

TL Nz
WO\/\}‘\ / )
p6

4 N
p P

wherein Za, Wi, W3, (32, TL, Ros, p4, p4', and p6 are each as described above.

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

In one embodiment, the present application relates to the Degron-Linker (DL}, wherein
the Degron is of Formula DO, and the Linker is selected from L2a — L2x. In one embodiment,
the present application relates to the Degron-Linker (DL}, wherein the Degron is of Formula DO,
and the Linker is selected from L2a-L2¢. In one embodiment, the present application relates to
the Degron-Linker (DL}, wherein the Degron is of Formula D0, and the Linker is selected from
L2d-L.2g. In one embodiment, the present application relates to the Degron-Linker (DL),
wherein the Degron is of Formula DO, and the Linker is selected from L2h-L.2k. In one
embodiment, the present application relates to the Degron-Linker (DL}, wherein the Degron 1s of
Formula DO, and the Linker 1s selected from L21-L2m. In one embodiment, the present
application relates to the Degron-Linker (DL}, wherein the Degron is of Formula DO, and the
Linker 15 selected from L2n -L2p. In one embodiment, the present application relates to the
Degron-Linker (DL}, wherein the Degron ts of Formula D0, and the Linker ts selected from L2g-
L2t In one embodiment, the present application relates to the Degron-Linker {DL), wherein the
Diegron 1s of Formula DO, and the Linker ts selected from L2u-L2x.

In one embodiment, the present application relates to the Degron-Linker (DL}, wherein
the Degron is of Formula D0a, DOb, DOc, or DOd, and the Linker 15 selected from 1.2a - L2x. In
one embodiment, the present application relates to the Degron-Linker (DL}, wherein the Degron
is of Formula D0a, DOb, DOc¢, or DOd, and the Linker is selected from L2a-L2¢. In one
embodiment, the present application relates to the Degron-Linker (DL}, wherein the Degron is of

Formula D0a, D0b, DOc, or DO, and the Linker 15 selected from L2d-L.2g. In one embodiment,
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the present application relates to the Degron-Linker (DL}, wherein the Degron 1s of Formula
D0a, DOb, DOc, or DO, and the Linker is selected from L2h-L2k. In one embodiment, the
present application relates to the Degron-Linker (DL}, wherein the Degron is of Formula D0a,
DOb, DOc, or DO, and the Linker is selected from L21-L2m. In one embodiment, the present
application relates to the Degron-Linker (DL}, wherein the Degron is of Formula DOa, DOb, DOc,
or B0d, and the Linker is selected from L2n -L2p. In one embodiment, the present application
relates to the Degron-Linker (DL), wherein the Degron 1s of Formula D0a, D0b, DOc¢, or D04,
and the Linker 1s selected from L2q-L2t. In one embodiment, the present application relates to
the Degron-Linker (DL), wherein the Degron is of Formula D0a, DOb, DOc, or D04, and the
Linker is selected from L2u-L2x.

In one embodiment, the present application relates to the Degron-Linker (DL}, wherein
the Degron is of Formula D1, and the Linker is selected from 1.2a - L.2x. In one embodiment,
the present application relates to the Degron-Linker (DL}, wherein the Degron is of Formula D,
and the Linker is selected from L2a-L.2¢. In one embodiment, the present application relates to
the Degron-Linker (DL}, wherein the Degron is of Formula D1, and the Linker is selected tfrom
1.2d-L.2g. In one erabodiment, the present application relates to the Degron-Linker (DL),
wherein the Degron is of Formula D1, and the Linker is selected from L2h-L2k. In one
embodiment, the present application relates to the Degron-Linker (DL), wherein the Degron 1s of
Formula D1, and the Linker 1s selected from L2I-L.2m. In one embodiment, the present
application relates to the Degron-Linker (DL), wherein the Degron is of Formula D1, and the
Linker is selected from L2n -L2p. In one embodiment, the present application relates to the
Degron-Linker (DL), wherein the Degron s of Formula D1, and the Linker 1s selected trom L2q-
L2t In one embodiment, the present application relates to the Degron-Linker (DL), wherein the
Degron 1s of Formula D1, and the Linker is selected from L2u-L2x.

In one embodiment, the present application relates to the Degron-Linker (DL}, wherein
the Degron is of Formula Da, Dib, Dle, D1d, Dle, DIf, Dlg, D1h, D1y, By, D1k, or D1, and
the Linker is selected from L2a — L2x. In one embodiment, the present application relates to the
Degron-Linker (DL}, wherein the BDegron is of Formula Dla, Db, Dlc, D1d, Dle, D1f, Dlg,
Dih, D11, D1, D1k or D1, and the Linker is selected from L2a-L2¢. In one embodiment, the
present application relates to the Degron-Linker (DL}, wherein the Degron is of Formula Dila,

Di1b, Dlc, D1d, Dleg, DIf Dlg D1h D11, D1y, Dlk, or D1, and the Linker is selected trom
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2d-L.2g. In one embodiment, the present application relates to the Degron-Linker (DL),
wherein the Degron is of Formula Dla, Db, Dic, Did, Die Dif Dig Dih, D1, D1, Dik or
D1, and the Linker is selected from 1.2h-L.2k. In one embodiment, the present application
relates to the Degron-Linker (DL), wherein the Degron is of Formula Dia, Db, Dlc, Did, Dle,
D1t Dlg, Bih, D11, D1y, Dlk, or D1l and the Linker is selected from L21-L2m. In one
embodiment, the present application relates to the Degron-Linker (DL}, wherein the Degron is of
Formula Dla, Db, Dlc, Dld, Die, DIf Dlg, Dlh, Bl D1, D1k, or DI, and the Linker is
selected from L2n -L2p. In one embodiment, the present application relates to the Degron-
Linker (DL}, wherein the Degron is of Formula Dla, Db, Dlc, Did, Dle, DIf Dlg, Dlh, Biy,
D13, D1k, or D11, and the Linker is selected from L2g-L.2t. In one embodiment, the present
application relates to the Degron-Linker (DL), wherein the Degron is of Formula Dla, Dib, Dlc,
D1d, Dle, DU, Dlg, Blh, D1y, D1y, Dlik, or Bil, and the Linker is selected from L2u-L.2x.

In one embodiment, the present application relates to the Degron-Linker (DL), wherein
the Degron 1s of Formula D4, and the Linker 1s selected from L2a — L2x. In one embodiment,
the present application relates to the Degron-Linker (DL}, wherein the Degron is of Formula D4,
and the Linker 1s selected from L2a-L.2¢. In one embodiment, the present application relates to
the Degron-Linker (DL}, wherein the Degron 1s of Formula D4, and the Linker is selected from
L2d-L2g. In one embodiment, the present application relates to the Degron-Linker (DL),
wherein the Degron is of Formula D4, and the Linker is selected from L.2h-1.2k. In one
embodiment, the present application relates to the Degron-Linker (DL}, wherein the Degron is of
Formula D4, and the Linker is selected from 1.21-L.2m. In one embodiment, the present
application relates to the Degron-Linker (DL), wherein the Degron is of Formula D4, and the
Linker is selected from L2n -L2p. In one embodiment, the present application relates to the
Degron-Linker (DL}, wherein the Degron is of Formula D4, and the Linker is selected from L.2g-
1.2t In one embodiment, the present application relates to the Degron-Linker (BL), wherein the
Degron is of Formula D4, and the Linker is selected from L2u-£.2x.

In one embodiment, the present application relates to the Degron-Linker (DL), wherein
the Degron is of Formula D4a or D4b, and the Linker s selected from L2a — L2x. In one
embodiment, the present application relates to the Degron-Linker (DL}, wherein the Degron is of
Formula D4a or Ddb, and the Linker is selected from 1.2a-L.2¢. In one embodiment, the present

application relates to the Degron-Linker (DL), wherein the Degron is of D4a or D4b, and the
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Linker is selected from L.2d-L2g. In one embodiment, the present application relates to the
Degron-Linker (DL}, wherein the Degron is of Formula D4a or D4b, and the Linker 1s selected
from L.2h-L2k. In one embodiment, the present application relates to the Degron-Linker (DL),
wherein the Degron is of Formula D4a or D4b, and the Linker is selected from L21-L2m. In one
embodiment, the present application relates to the Degron-Linker (L), wherein the Degron is of
Formula D4a or D4b, and the Linker is selected from L2n -L2p. In one embodiment, the present
application relates to the Degron-Linker (DL}, wherein the Degron is of Formula D4a or D4b,
and the Linker 1s selected from L2q-L2t. In one embodiment, the present application relates to
the Degron-Linker (DL), wherein the Degron is of Formula D4a or D4b, and the Livker is
selected from L2u-L2x.

In one embodiment, the present application relates to the Degron-Linker (DL}, wherein
the Degron is of Formula D2, and the Linker is selected from 1.2a - L.2x. In one embodiment,
the present application relates to the Degron-Linker (DL}, wherein the Degron is of Formula D2,
and the Linker is selected from L2a-L.2¢. In one embodiment, the present application relates to
the Degron-Linker (DL}, wherein the Degron is of Formula D2, and the Linker is selected from
1.2d-L.2g. In one erabodiment, the present application relates to the Degron-Linker (DL),
wherein the Degron is of Formula D2, and the Linker is selected from L2h-L2k. In one
embodiment, the present application relates to the Degron-Linker (DL), wherein the Degron 1s of
Formula D2, and the Linker 1s selected from L2I-L.2m. In one embodiment, the present
application relates to the Degron-Linker (DL), wherein the Degron is of Formula D2, and the
Linker is selected from L2n -L2p. In one embodiment, the present application relates to the
Degron-Linker (DL), wherein the Degron s of Formula D2, and the Linker 1s selected trom L2g-
L2t In one embodiment, the present application relates to the Degron-Linker (DL), wherein the
Degron 1s of Formula D2, and the Linker is selected from L2u-L2x.

In one embodiment, the present application relates to the Degron-Linker (DL}, wherein
the Degron is of Formula D2a, D2a’, D2b, or D2b’, and the Linker is selected from .23 ~ L.2x.
In one embodiment, the present application relates to the Degron-Linker (DL}, wherein the
Degron is of Formula D2a, D2a’, D2, or D27, and the Linker is selected from L2a-L.2¢. In one
embodiment, the present application relates to the Degron-Linker (DL}, wherein the Degron is of
Formula D2a, D2a’, B2b, or D2Zb’, and the Linker is selected from 1.2d-L.2g. In one

embodiment, the present application relates to the Degron-Linker (DL}, wherein the Degron 1s of
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Formuia D2a, D2a’, D2b, or D2b’°, and the Linker is selected from L2h-L2k. In one
embodiment, the present application relates to the Degron-Linker (DL}, wherein the Degron is of
Formula DB2a, D2a°, D2b, or D2b7, and the Linker is selected from L21-L.2m. In one
embodiment, the present application relates to the Degron-Linker (DL), wherein the Degron 1s of
Formula D2a, D2a°, D2b, or D2b’, and the Linker s selected from L2n -L.2p. In one
embodiment, the present application relates to the Degron-Linker (DL}, wherein the Degron is of
Formula D2a, D2a’, D2b, or D2b7, and the Linker is selected from L2q-L2t. In one embodiment,
the present application relates to the Degron-Linker (DL}, wherein the Degron is of Formula
D2a, D2a’, D2b, or D2b’°, and the Linker 15 selected from L2u-L2x.

In one embodiment, the present application relfates to the Degron-Linker (BL), wherein
the Degron is of Formula D2¢, D2¢’, D2d, or D2d’, and the Linker is selected from L.2a — L2x.

In one embodiment, the present application relates to the Degron-Linker (DL}, wherein the
Degron is of Formula D2¢, D2¢’, D2d, or D247, and the Linker is selected from L2a-L2¢. In one
embodiment, the present application relates to the Degron-Linker (DL}, wherein the Degron 1s of
Formula D2¢, D2¢’, D2d, or D2d’°, and the Linker is selected from L2d-L2g. In one
embodiment, the present application relates to the Degron-Linker (DL), wherein the Degron is of
Formula D2¢, D2¢’, D2d, or D2d°, and the Linker is selected from L2h-L2k. In one
embodiment, the present application relates to the Degron-Linker (DL), wherein the Degron 1s of
Formuia D2¢, B2¢, D24, or D2d’, and the Linker 1s selected from L2I-L.2m. In one
embodiment, the present application relates to the Degron-Linker (DL}, wherein the Degron is of
Formula D2¢, D2¢7, B2d, or D2d’, and the Linker is selected from 1.2n -L2p. In one
embodiment, the present application relates to the Degron-Linker (DL), wherein the Degron 1s of
Formula D2¢, B2¢°, D2d, or D2d°, and the Linker 1s selected from L2g-L2t. In one embodiment,
the present application relates to the Degron-Linker (DL}, wherein the Degron 1s of Formula
D2¢, D2¢, D24, or D247, and the Linker is selected from L2u-L2x.

In one embodiment, the present application relates to the Degron-Linker (DL}, wherein
the Degron is of Formula D3, and the Linker is selected from L.2a — L2x. In one emnbodiment,
the present application relates to the Degron-Linker (DL}, wherein the Degron s of Formula D3,
and the Linker is selected from L2a-L2¢. In one embodiment, the present application relates to
the Degron-Linker (DL}, wherein the Degron 1s of Formula D3, and the Linker 15 selected from

12d-L.2g. In one embodiment, the present application relates to the Degron-Linker (DL),
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wherein the Degron is of Formula D3, and the Linker is selected from £.2h-L2k. In one
embodiment, the present application relates to the Degron-Linker (DL}, wherein the Degron is of
Formula D3, and the Linker is selected from 1.21-L.2m. In one embodiment, the present
application relates to the Degron-Linker (DL), wherein the Degron is of Formula D3, and the
Linker is selected from L.20 -L.2p. In one embodiment, the present application relates to the
Degron-Linker (DL}, wherein the Degron is of Formula D3, and the Linker is selected from L2q-
1.2t In one embodiment, the present application relates to the Degron-Linker (BL), wherein the
Degron is of Formula D3, and the Linker is selected from L2u-L£.2x.

In one embodiment, the present application relates to the Degron-Linker (DL), wherein
the Degron is of Formula D3a, D3b, or D3¢, and the Linker is selected from L2a — L2x. In one
embodiment, the present application relates to the Degron-Linker (DL}, wherein the Degron is of
Formula B3a, D3b, or B3¢, and the Linker is selected from 1.2a-L2¢. In one embodiment, the
present application relates to the Degron-Linker (DL}, wherein the Degron is of Formula D3a,
D3b, or B3¢, and the Linker 1s selected from L.2d-1.2g. In one embodiment, the present
application relates to the Degron-Linker (DL}, wherein the Degron is of Formula D3a, D3b, or
D3¢, and the Linker 1s selected from L2h-L2k. Tn one embodiment, the present application
relates to the Degron-Linker (DL}, wherein the Degron is of Formula D3a, D3b, or D3¢, and the
Linker is selected from L21-L.2m. In one embodiment, the present application relates to the
Degron-Linker (DL}, wherein the Degron is of Formula D3a, D3b, or D3¢, and the Linker is
selected from L2n -L2p. In one embodiment, the present application relates to the Degron-
Linker (DL}, wherein the Begron is of Formula D3a, D3b, or D3¢, and the Linker s selected
from L2g-L2t. In one embodiment, the present application relates to the Degron-Linker (DL},
wherein the Degron s of Formula D3a, D3b, or D3¢, and the Linker 1s selected from L2u-L.2x.

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
focation 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 also be modified to modulate metabolic stability and

pharmacokinetic (PK} and pharmacodynamics (PD) parameters.
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Some embodiments of the present application relfate to the bifunctional compounds

having one of the following structures in Table A, Table A1, Table B, Table B, or Table C:
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Some of the foregoing compounds can comprise one or more asymmetric centers, and
thus can exist in various 1someric forms, e.g., sterecisomers and/or diastereomers. 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 anocther embodiment, mixtures of
stereocisomers or diastereomers are provided.

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

In one embodiment, the present application relates to compounds that target proteins,
such as BTK for degradation, which have numerous advantages over inhibitors of protein
function {e.g., protein activity) and can a) overcome resistance in certain cases; b) prolong the
kinetics of drug effect by destroying the protein, thus requiting resynthesis of the protein even
after the compound has been metabolized; ¢) target all functions of a protein at once rather than a
specific catalytic activity or binding event; d) expand the nurnber of drug targets by including all
proteins that a ligand can be developed for, rather than proteins whose activity {e.g., protein
activity ) can be affected by a small molecule inhibitor, antagonist or agonist; and ¢} have
increased potency compared to inhibitors due to the possibility of the small molecule acting
catalytically.

Some embodiments of the present application relate 1o degradation or loss of 30% o
100% of the target protein. Some embodiments relate to the loss of 50-100% of the target
protein. Other embodiments relate to the loss of 75-95% of the targeted protein.

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 capable of modulating {e.g., decreasing) the amount of a targeted protein {e.g., BTK}. 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., BTK) through the UPP pathway. Accordingly,
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
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capable of treating or preventing a disease or disorder in which BTK plays a role. 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) ts alsc capable
of treating or preventing a disease or disorder in which BTK plays a role or in which BTK is
deregulated {e.g., overexpressed).

Modulation of BTK through UPP-mediated degradation by a bifunctional compound of
the application, such as those described herein, provides a novel approach to the treatment,
prevention, or amelioration of diseases or disorders in which BTK plays a role including, but not
Himited to, cancer and metastasis, inflammation, arthritis, systemic lupus erthematosus, skin-
related disorders, pulmonary disorders, cardiovascular disease, ischemia, neurodegenerative
disorders, hiver disease, gastrointestinal disorders, viral and bactenial infections, central nervous
system disorders, Alzhetmer's disease, Parkinson's disease, Huntington's disease, amyotrophic
tateral sclerosis, spinal cord injury, and peripheral neuropathy. Further, modulation of BTK
through UPP-ruediated degradation by a bifunctional compound of the application, such as those
described herein, also provides a new paradigm for treating, preventing, or ameliorating diseases
or disorders in which BTK is deregulated.

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
bifunctional compounds described herein} is more efficacious in 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 (7.e., not bonded to a Linker and a
Degron}. In one embodiment, a bifunctional compound of the present application (e.g., a
bifunctional corapound 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 BTK, and thus is useful in treating a disease or condition {e.g., cancer) in which BTK 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 is capable of treating a disease or condition
resistant to, the Targeting Ligand, when the Targeting Ligand 1s administered alone (i.e., not
bonded to a Linker and a Degron}, is more potent in inhibiting the growth of cells {e.g., cancer

cells) or decreasing the viability of cells {e.g., cancer cells), than the Targeting Ligand, when the
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Targeting Ligand is administered alone (7.e., not bonded to a Linker and 2 Degron). 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 ICso that is lower than the 1Cso of the
Targeting Ligand (when the Targeting Ligand 1s administered 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 ICso 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

t the Targeting Ligand. In one embodiment, the ICso of the bifunctional compound is at most
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 ICs0 of the Targeting Ligand. In one embodiment, the ICso of the bifunctional compound
i at most 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. 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 ICso
of the Targeting Ligand. In one embodiment, the ICso of the bifunctional compound 1s at raost
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. In one embodiment, the ICso of the bifunctional compound 1s 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
1Cs0 of the 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 Emax
that 1s lower than the Emax of the Targeting Ligand (when the Targeting Ligand is administered
alone (7.e., not bonded to a Linker and a Degron)) for inlubiting the growth or decreasing the
viability of the cells. In one embodiment, the Ema of the bifunctional corapound 15 at most 90%,
80%, 70%, 60%, 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 compound is at most 50%,
40%, 30%, 20%, 10%, 8%, 5%, 4%, 3%, 2%, or 1% of the Ewmax of the Targeting Ligand. In one
embodiment, the Emax of the bifunctional compound 1s at most 90%, 80%, 70%, 60%, 50%, 40%,
30%, 20%, or 10% of the Emax of the Targeting Ligand.

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

In some embodiments, the inhibition of BTK activity 1s measured by ECso.
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Potency of the inhibitor can be determined by ECso value. A compound with a lower
ECso value, as determined under substantially similar conditions, is a more potent inhibitor
refative to a compound with a higher ECso value. In some embodiments, the substantially similar
conditions comprise determining a BTK-dependent cell proliteration, /s vifro or in vivo (e.g., in
cells expressing BTK).

Potency of the inhibitor can also be determined by ICse value. A compound with a lower
1Cso value, as determined under substantially similar conditions, 15 a more potent inhibitor
relative to a compound with a higher ICso value. In some embodiments, the substantially similar
conditions comprise determining a BTK-~dependent cell prolitferation, i vifro or in vivo {e.g., in
cells expressing BTK).

In one embodiment, the bifunctional 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 embodiments, the disclosed
anticancer agents are usetul in the treatrment of cancers and other proliferative disorders,
including, but not limited to breast cancer, cervical cancer, colon and rectal cancer, leukemia,
fung cancer {e.g., non-small cell lung cancer), melanoma, multiple myeloma, non-Hodgkin's
lymphoma, ovarian cancer, pancreatic cancer, prostate cancer, gastric cancer, leukemias {e.g.,
myeloid, lymphoceytic, myelocytic and lymphoblastic leukemias), malignant melanomas, and T-
cell lymphoma.

A “selective BTK inhibitor,” can be identified, for example, by comparing the ability of a
compound to inhibit BTK kinase activity to its abtlity to inhibit other kinases. For example, a
substance may be assayed for its ability to inhibit BTK kinase activity, as well as another kinase.
In some embodiments, the selectivity can be identified by measuring the ECso or ICso of the
compounds.

Definutions

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, uniess 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.

For example Ci-Cs alkyl includes methyl, ethyl, n-propyl, and isopropyl. Examples of Ci-Cs
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alkyl radicals include, but are not limited to, methyl, ethyl, propyl, isopropyl, n-butyl, tert-butyl,
neopentyl, and n-hexyl radicals.

The term “alkylenyl” or “alkylene,” as used herein, refers to a divalent group derived
from a saturated, straight or branched hydrocarbon chain of from 1 to 32 carbon atoms. The
term “C1-Ca alkylenyl” means those alkylenyl or alkyiene groups having from 1 to 4 carbon
atoms. Representative examples of alkylenyl groups include, but are not limited to, -CHs-, -
CH(CH)-, -CH(CaHs)-, ~-CH(CH{CH3}(CoHs))-, ~-CHY CH )CHoCHa-, -C{CH3 po-, -CH2CHa-, -
CH,CHLCHa-, -CH2CHoCHLCHo-, and -CH2CH(CH3 )CHz-. Alkylenyl groups may be
unsubstituted or substituted by one or more suitable substituents, as defined herein.

The term “alkenylenyl” or “alkenylene,” as used herein, refers to a divalent group derived
from a straight or branched chain hydrocarbon of 2 to 32 carbon atoms, which contains at least
one carbon-carbon double bond. Representative examples of alkenylenyl groups include, but are
not limited to, -C(H}=C(H)-, -C(H)=C(H)-CHz-, -C(Hy=C(H)-CHz-CHz-, -CHz-C(H)=C(H)-
CHa-, -C(H=CH)-CH(CH3)-, and —-CHz-C{(Hy=C(H)-CH{CH:CH3s)-. Alkenylenyl groups may
be unsubstituted or substituted by one or more suitable substituents, as defined herein.

The term “alkoxy” refers to an -O-alkyl radical. For example C1-Cs alkoxy 1ncludes
methoxy, ethoxy, n-propoxy, and isopropoxy. Examples of C1-Cs alkyl radicals include, but are
not limited to, methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, tert-butoxy, neopentoxy, and n-
hexoxy radicals.

The terms "hal," "halo," and "halogen," as used herein, refer to an atom selected from
fluorine, chlorine, bromine and iodine.

The term “aryl,” as used herein, refers to a mono- or poly-cyclic carbocyclic ring system
having one or more aromatic rings, fused or non-fused, including, but not limited to, phenyl,
naphthyl, tetrahydronaphthyl, indanyl, indenyl and the like.

The term “aralkyl,” as used herein, refers to an alkyl residue attached to an aryl ring.
Examples include, but are not limited to, benzyl, phenethyl and the like.

The term “cycloalkyl)” as used herein, denotes a monovalent group derived from a
monoeyclic or polycyclic saturated or partially unsaturated carbocyclic ring compound.
Examples of C3-Cs cycloalkyl include, but not limited to, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexvl, cyclopentyt and cyclooctyl; and examples of Ci-Ciz-cycloalkyl include, but not

limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, bicyclo [2.2.1] heptyl, and bicyclo
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2.2 21 octyl. Also contemplated is a monovalent group derived from a monocyclic or polycyelic
carbocyclic ring compound having at least one carbon-carbon double bond by the removal of a
single hydrogen atom. Examples of such groups include, but are not limited to, cyclopropenyi,
cyclobutenyl, cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclooctenyl, and the like.

The term “hetercaryl,” as used herein, refers to a mono- or poly-cyclic (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 to ten ring atoms of which one ring atoms is selected from S, 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. Heteroaryl includes, but 1s not limited to, pyridinyl,
pyrazinyl, pyrimidinyl, pyrrolyl, pyrazolyl, imidazolyl, thiazolyl, oxazolyl, isooxazolyl,
thiadiazolyl, oxadiazolyl, thiophenyl, furanyl, quinolinyl, isoquinolinyl, benzimidazolyl,
benzooxazolyl, quinoxalinyl, and the like.

The term “heteroaralkyl,” as used herein, refers to an alkyl residue attached to a
heteroaryl ring. Examples include, but are not limited to, pyridinylmethyl, pyrimidinylethyl and
the like.

The term “heterocyciyl.” or “heterocycloalkyl,” as used herein, refers to a non-aromatic
3-, 4-, 5-, 6- or 7-membered ring or a bi- or tri-cyclic group fused of non-fused system, where (i)
each ring contains between one and three heteroatoms independently selected from oxygen,
sutfur and nitrogen, (i1} each 5-membered ring has 0 to 1 double bonds and each 6-membered
ring has 0 to 2 double bonds, (311} the nitrogen and sulfur heteroatoms may optionally be
oxidized, and {(iv} the nitrogen heteroatom may optionally be quaternized. Representative
heterocycloalkyl groups include, but are not limited to, [1,3]dioxolane, pyrrolidinyl, pyrazolinyl,
pyrazolidinyl, imidazohnyl, imidazolidinyl, piperidinyl, piperazinyl, oxazolidinyl,
isoxazolidinyl, morpholinyl, thiazolidinyl, isothiazolidinyl, and tetrahydrofuryl.

The term “alkylamino” refers to a group having the structure -NH(C1-Ciz alkyl), e.g., -
NH(C:-Cs alkyl), where Ci-Ciz alkyl is as previously defined.

The term “dialtkylanino” refers to a group having the structure -N{(Ci-Ciz alkyly, e.g., -
NH{C:-Cs alkyl), where C1-Ciz alkyl is as previously defined.

The term “acyl” includes residues derived from acids, including but not limited to
carboxylic acids, carbamic acids, carbonic acids, sutfonic acids, and phosphorous acids.

Examples include aliphatic carbonyls, aromatic carbonyls, aliphatic sulfonyls, aromatic sulfinyls,
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aliphatic sulfinyls, aromatic phosphates and aliphatic phosphates. Examples of aliphatic
carbonyls include, but are not limited to, acetyl, propionyl, 2-fluoroacetyl, butyryl, 2-hydroxy
acetyl, and the like.

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

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. It will be appreciated that the phrase
"optionally substituted” is used interchangeably with the phrase "substituted or unsubstituted.”
In general, the term "substituted”, whether preceded by the term "optionally” or not, refers to the
replacement of hydrogen radicals in a given structure with the radical of a specified substituent.
Unless otherwise indicated, an optionally substituted group may have a 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 "optionally substituted alkenyl"
"optionally substituted alkynyl", "optionally substituted cycloalkyl," "optionally substituted
cycloalkenyl,” "optionally substituted aryl", "optionally substituted heteroaryl,” "optionally
substituted aralkyl”, "optionally substituted heteroaralkyl," "optionally substituted
heterocycloalkyl," and any other optionally substituted group as used herein, refer to groups that
are substituted or unsubstituted by independent replacement of one, two, or three or more of the
hydrogen atoms thereon with substituents including, but not limited to:

-F, -Cl, -Br, -1, -OH, protected hydroxy, -NO», -CN, -NH;, protected amino, -NH-C1-Ciz-
alkyl, -NH-Cz-Ciz-alkenyl, -NH-Co-Ciz-alkenyl, -NH ~-Cs~-Ciz-cycloalkyl,
~NH-aryl, -NH -heteroaryl, -NH -heterccycloalkyl, ~-dialkylaming, -diarylamino,
~dihetercarylamino, -0-Ci-Ci-alkyl, -0-Co-Ciz-alkenyl, -0-Co-Cir-alkenyi,
~-(3-C3-Ciz-cycloalkyl, -G-aryl, -O-heterparyi, -O-heterocycloalkyl, ~-C{0}-Ci1-Crz-alkyl, -C(O)-
C2-Ci-atkenyl, -C(0)-Co-Ciz-alkenyl, -C({0)-C3-Cu-cycloalkyl, -C(O}-arvi, -C(O)-heteroaryl
-C{O)-heterocycloalkyl, -CONHa, -CONH-C1-Ciz-alkyl, -<CONH-C2-Ci2-alkenyl,
-CONH-C:-Ci-alkenyl, -CONH-C3-Cu-cycloalkyl, <CONH-aryl, ~-CONH-heteroaryl,

>

155



(8]

10

15

20

25

30

WO 2019/148150 PCT/US2019/015505

-CONH-heterocycloalkyl, -O0CO:-Ci-Crz-atkyl, -0CO-C2-Cu-alkenyl, -QCO2-C2-Ciz-atkenyl,
-OC0:-C3-Crz-cycloalkyl, -OCOs-aryl, ~-OCO-heteroaryl, ~-OCO:2-heterocycloalkyl, -OCONH;,
-OCONH-C1-Ciz-alkyl, -OCONH- C2-Cuz-alkenyl, -OCONH- C2-Ciz-alkenyl,
~-OCONH-C3-Cra-cycloalkyl, -OCONH-aryl, -OCONH-heteroaryl, -OCONH-heterocycloalkyl,
~WNHC(O)-Ci-Crz-alkyl, -NHC(O-Co-Cur-alkenyl, -NHC({0)-Co-Crz-alkenyl,
-NHC(O)-Cs-Crz-cycloalkyl, -NHC{O)-aryl, -NHC{O)-heteroaryl, -NHC(QG)-heterocycloalkyl,
-NHCO2-Ci-Cro-alkyl, -NHCO2-Co-Ciz-alkenyl, ~-NHCO:-Co-Crz-alkenyl,
~NHCG:-C3-Cur-cycloalkyl, -NHCOz-aryl, -NHCOz-hetercaryl, -NHCO:- heterocycloatkyl,

NHC(O)NH,, -NHC(OWH-Ci-Ciz-alkyl, —N}-{C(O)NH—Cz—Cu~a1keﬂyi,

~-NHC(OYNH-C2-Ciz-alkenyl, -NHC(O)NH-C:-Cu-cyeloalkyl, -NHC(O)NH-arvl,
-NHC(O)YNH-heteroaryl, NHC(O}NH-heterocycloalkyl, -NHC(S)NHz,
NHC(SINH-Ci-Cro-alkyl, -NHC{S)NH-C2-Ciz-alkenyl,

-NHC{SINH-Co-Cu-alkenyl, -NHC(S)NH-C3-Cz-cycloalkyl, -NHC({S)NH-aryl,
~NHC(S)NH-heteroaryl, -NHC{S)NH-heterocycloalkyl, -NHC(NH)NHz,

NHC(NH)NH- C1-Cia-alkyl, -NHC(NH)NH-C2-Ci-alkeny!, -NHC(NH)NH-C»-C1:-alkenyl
-NHC(NH)NH-C3-Ciz-cycloalkyl, -NHC(NH)NH-aryl, -NHC(NH)NH-heteroaryl,
-NHC(NH)NHheterocycloatkyl, -NHC{INH)}-C-Cz-alkyl, -NHC{INH)}-C:-Ciz-alkenyl,
~NHC(NH)-C7-Ciz-alkenyl, -NHC(NH)-C;-Ci2-cycloatkyl, -NHC(INH)-aryl,
~-NHC(NH-hetercaryl, ~-NHC(NH }-heterocycloalkyl, -C(NHNH-C1-Ciz-alkyl,
-CNHINH-C>-Cu-alkenyl, -C{NHNH-C»-Cir-altkenyl, CINH)YNH-C3-Ci-cycloalkyl,
-C(NH)NH-aryi, ~-C{NH)}NH-heteroaryl, ~-C{NH)}NHheterocycloalkyl,
-S(O)-Cr-Cio-alkyl,- S(O)-Cr-Crz-atkenyl, - S(0)-Co-Cir-alkenvl,
~S{0)-C3-Cuz-cycloalkyl,- S(O)-aryl, -S(0O)-hetercaryl, -8{O)-heterocycloatkyl ~-SG2NHz,
-SONH-C1-Ciz-alkyl, -SGoNH-C2-Ciz-alkenyl, -SC:NH-C»-Ciz-alkenyl,
-SO2NH-Cs-Cia-cycloalkyl, -SONH-aryl, -SO2NH-heteroaryl, -SO:NH-heterocycloalkyl,
~NHSO»-Ci-Crz-alkyl, -NHS0:-C2-Ci-alkenyl,~- NHSO2-Co-Crz-alkenyl,
~-NHSO-C3-Ciz-cycloalkyl, -NHSOqr-aryl, -NHSO:-heteroaryl, -NHSO»-heterocycloalkyl,

2

~CHoNHz, ~-CH2SO2CH, -aryl, -arylalkyl, -heteroaryl, -hetercarylalkyl, -heterocycloalkyl,
-C3-Cia-cycloalkyl, polyalkoxyalkyl, polyalkoxy, -methoxymethoxy, -methoxyethoxy, -SH,
-85-C1-Ciz-alkyl, -8-C2-Ciz-alkenyl, -5-Co-Ciz-alkenyl, -5-Cs-Crz-cycloatkyl, -S-aryl,

-S-heteroaryl, -S-heterocycloalkyl, or methylthiomethyl.
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It is understood that the aryls, hetercaryls, alkyls, and the like can be substituted.

The term “cancer” includes, but is not limited to, the following cancers: epidermoid
Oral: buccal cavity, lip, tongue, mouth, pharynx; Cardiac: sarcoma (angiosarcoma,
fibrosarcoma, rhabdomyosarcoma, liposarcoma), myxoma, rhabdomyoma, fibroma, lipoma, and
teratoma; Lung: bronchogenic carcinoma {squamous cell or epidermoid, undifferentiated small
cell, undifferentiated large cell, adenocarcinoma), alveolar (bronchiolar) carcinoma, bronchial
adenoma, sarcoma, lymphoma, chondromatous hamartoma, mesothelioma; Gastrointestinal:
esophagus (squamous cell carcinoma, larynx, adenocarcinoma, leiomyosarcoma, lymphoma),
stomach (carcinoma, lymphoma, leiomyosarcoma), pancreas (ductal adenocarcinoma,
insulinoma, glucagonoma, gastrinoma, carcinoid tumors, vipoma}, smali bowel or smail
intestines (adenocarcinoma, lymphoma, carcinoid tumors, Karpost'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: kidney (adenocarcinoma, Wilm's tumor (nephroblastoma),
fymphoma, leukemia), 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 (hepatoceliular
carctnoma), cholangiocarcinoma, hepatoblastoma, angiosarcoma, hepatocetiular adenoma,
hemangioma, biliary passages; Bone: osteogenic sarcoma {osteosarcoma), fibrosarcoma,
malignant fibrous histiocvioma, chondrosarcoma, Ewing's sarcoma, malignant lymphoma
(reticulum cell sarcoma), multiple myeloma, malignant giant 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 {(astrocytoma, medulloblastoma, glioma, ependymonma,
germinoma (pinealoma), ghioblastoma multitorm, oligodendroglioma, schwannoma,
retinoblastoma, congenttal tumors), spinal cord neurofibroma, meningioma, glioma, sarcoma};
Gynecological: uterus (endometrial carcinoma}, cervix {cervical carcinoma, pre-tumor cervical
dysplasia), ovaries {ovarian carcinoma {(serous cystadenocarcinoma, mucinous

cystadenocarcinoma, unclassitied carcinoma), granulosa-thecal cell tumors, Sertoli-Leydig cell
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tumors, dysgerminoma, malignant teratoma), vulva {squamous cell carcinoma, intraepithelial
carcinoma, adenocarcinoma, fibrosarcoma, melanoma), vagina (clear cell carcinoma, squamous
cell carcinoma, botryoid sarcoma {(embryonal rhabdomyosarcoma), fallopian tubes {(carcinoma),
breast; Hematologic: blood {myeloid leukemia (acute and chronic), acute lymphoblastic
feukemia, chronic lymphocytic leakemia, myeloproliferative diseases, multiple myeloma,
myelodysplastic syndrome), Hodgkin's disease, non-Hodgkin's lymphoma (malignant
tymphoma) hairy cell; lvmphoid disorders; Skin: malignaot roelanoma, basal cell carcinoma,
squamous cell carcinoma, Karposi's sarcoma, keratoacanthoma, moles dysplastic nevi, lipoma,
angioma, dermatofibroma, keloids, psoriasis, Thyroid gland: papillary thyroid carcinoma,
follicular thyroid carcinoma; medullary thyroid carcinoma, undifferentiated thyroid cancer,
multiple endocrine neoplasia type 2A, multiple endocrine neoplasia type 2B, familial medullary
thyroid cancer, pheochromocytoma, paraganglioma; and Adrenal glands: neuroblastoma. Thus,
the term "cancerous cell" as provided herein, includes a cell afflicted by any one of the above-
identified conditions.

The term “BTK” herein refers to Bruton’s tyrosine kinase.

The term “subject” as used herein refers to a mammal. A subject theretore refers to, for
example, dogs, cats, horses, cows, pigs, guinea pigs, and the like. Preferably the subjectisa
human. When the subject 1s a human, the subject may be referred to herein as a patient.

“Treat”, “treating” and “treatment” refer to a method of alleviating or abating a disease
and/or 1ts attendant symptoms.

As used heretn, “preventing” or “prevent” describes reducing or eliminating the ounset of
the symptoms or complications of the disease, condition or disorder.

The terro “targeted protein(s)” is used interchangeably with “target protein(s)”, unless the
context clearly dictates otherwise. In one embodiment, a “targeted protein” is BTK.

The term “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 amount 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

158



(8]

10

15

20

25

30

WO 2019/148150 PCT/US2019/015505

a reasonable benefit/risk ratio applicable to any medical treatment. It 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 tor 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
employed; the specific composition employed; the age, body weight, general health, sex and diet
of the patient; the time of administration, route of administration, and rate of excretion of the
specific compound employed; the duration of the treatment; drugs used in combination or
coincidental with the specific compound employed; and like factors well known in the medical
arts.

As used herein, the term “pharmaceutically acceptable salt” refers to those salts 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
aniroals 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, S. M. Berge, ef al. describes pharmaceutically acceptable salts 1o detail in ./
Pharmaceutical Sciences, 66: 1-19 (1977). The salts can be prepared in situ during the final
isolation and purification 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 limited to, nontoxic
acid addition salts: salts formed with inorganic acids such as hydrochloric acid, bydrobromic
acid, phosphoric acid, sulfuric acid and perchloric acid, or with organic acids such as acetic acid,
maleic acid, tartaric acid, citric acid, succinic acid or malonic acid. Other pharmaceutically
acceptable salts include, but are not limited to, adipate, alginate, ascorbate, aspartate,
benzenesulfonate, benzoate, bisultate, borate, butyrate, camphorate, camphorsulfonate, citrate,
cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, formate, fumarate,
glucoheptonate, glycerophosphate, gluconate, hemisulfate, heptanoate, hexanoate, hydroiodide,
2-hydroxy-ethanesulfonate, lactobionate, lactate, laurate, lauryl sulfate, malate, maleate,
malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate,
palmitate, pamoate, pectinate, persulfate, 3-phenvipropionate, phosphate, picrate, pivalate,

propionate, stearate, succinate, sulfate, tartrate, thiocyanate, p-toluenesulfonate, undecanoate,
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valerate salts, and the like. Representative alkali or alkaline earth metal salts include sodium,
lithium, potassium, calcium, magnesium, and the like. Further pharmaceutically acceptable salts
include, when appropriate, nontoxic ammonium, quaternary ammonium, and amine cations
formed using counterions such as halide, hydroxide, carboxylate, sulfate, phosphate, nitrate,
alkyl having from 1 to 6 carbon atoms, sulfonate and ary! 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 hydrolyze in
vivg and include those that break down readily in the human body to leave the parent compound
or a salt thereof. Suitable ester groups include, tor example, those derived from
pharmaceutically acceptable aliphatic carboxylic acids, particularly alkanoic, alkenoic,
cycloalkanoic and alkanedioic acids, in which each alkyl or alkenyl moiety advantageously has
not more than 6 carbon atoms. Examples of particular esters inchude, but are not limited to,
formates, acetates, propionates, butyrates, acryiates and ethylsuccinates.

The terro “pharmaceutically acceptable prodrugs”™ as used herein, refers to 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 is convertible 7 vivo by metabolic means {e.g., by
hydrolysis) to afford any compound delineated by the formulae of the tnstant 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 1n Enzymology, vol. 4,
Academic Press (1985); Krogsgaard-Larsen, et al., (ed). "Design and Application of Prodrugs,
Texthook of Drug Design and Development, Chapter 5, 113-191 (1991); Bundgaard, et al |
Journal of Drug Deliver Reviews, 8:1-38(1992}; Bundgaard, J. of Pharmaceutical Sciences,
77:285 et seq. {1988); Higuchi and Stella (eds.) Prodrugs as Novel Drug Delivery Systems,
American Chemical Society (1975); and Bernard Testa & Joachim Mayer, "Hydrolysis In Drug
And Prodrug Metabolism: Chemistry, Biochemistry And Enzymology," John Wiley and Sons,
Ltd. (2002).
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This application also encompasses pharmaceutical compositions containing, and methods
of treating disorders through administering, 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 is covalently joined through an amide or ester bond to a free
amino, hydroxy 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 symbols and also includes 4-hydroxyproline, hydroxylysine, demosine,
isodemosine, 3-methylhistidine, norvalin, beta-alanine, gamma-aminocbutyric acid, citruiline,
homocysteine, homoserine, ornithine and methionine sulfone. Additional types of prodrugs are
also encompassed. For tnstance, free carboxyl groups can be derivatized as amides or alkyl
esters. Free hydroxy groups may be derivatized using groups including but not limited to
hemisuccinates, phosphate esters, dimethylaminoacetates, and phosphoryloxymethyloxy
carbonyls, as outlined in Advanced Driug Delivery Reviews, 1996, 19, 1 15. Carbamate prodrugs
of hydroxy and amino groups are also included, as are carbonate prodrugs, sulfonate esters and
sulfate esters of hydroxy groups. Derivatization of hydroxy groups as (acyloxy)methy! and
(acyloxyiethyl ethers wherein the acyl group may be an alkyl ester, optionally substituted with
groups including but not limited to ether, amine and carboxylic acid functionalities, or where the
acyl group is an amino acid ester as described above, are also encompassed. Prodrugs of this
type are described tn J Med. Chem. 1996, 39, 10. Free amines can also be derivatized as
amides, sulfonamides or phosphonamides. All of these prodrug moieties may incorporate groups
including but not limited to 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, sterecisomer, or pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier.

In another aspect, the application provides a kit comprising a bifunctional compound
capable of inhibiting BTK activity selected from one or more compounds disclosed herein, or a
pharmaceutically acceptable salt, hydrate, solvate, prodrug, sterectsomer, or tautomer thereof,

optionally in combination with a second agent and instructions for use in treating cancer.
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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 bifunctional compound of any of the
fornulae herein using any one, or combination of, reactions delineated herein. The method can
include the use of one or more intermediates or chemical reagents delineated herein.

Another aspect 15 an isotopically labeled bifunctional compound of any of the formulae
delineated herein. Such compounds have one or more isotope atoms which may or may not be
radioactive (e.g., °H, *H, BC, BC, ¥F, 3°8, 2P, 'L, 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
acceptable base addition salt of a bifunctional compound of the application can be prepared by
reacting the free acid form of the bifunctional compound with a pharmaceutically acceptable
inorganic or organic base.

Alternatively, the salt forms of the bifunctional compounds of the application can be
prepared using salts 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 treating with a suitable base (e.g., ammonium
hydroxide solution, sodium hydroxide, and the hike). 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 bifunctional 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),
Bigorganic and Medicinal Chemistry Letters, Vol. 4, p. 1985). For example, appropriate

prodrugs can be prepared by reacting a non-derivatized bifunctional compound of the application

162



(8]

10

15

20

25

30

WO 2019/148150 PCT/US2019/015505

with a suitable carbamylating agent (e.g., 1,1-acyloxyalkylcarbanochioridate, para-nitrophenyl
carbonate, or the like).

Protected dertvatives 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 technigues applicable
to the creation of protecting groups and their temoval can be found in T. W, Greene, "Protecting
Groups in Organic Chemistry”, 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 catalysts are any
acidic chemical, which can be inorganic (e.g., hydrochloric, sulfuric, nitric acids, aluminum
trichloride) or organic {e.g., camphorsutfonic acid, p-toluenesulfonic acid, acetic acid, yiterbium
triflate) in nature. Acids are useful in either catalytic or stoichiometric amounts to facilitate
chemical reactions. Bases are any basic chemucal, which can be inorganic {(e.g., sodium
bicarbonate, potassium hydroxide) or organic {(e.g., triethylamine, pyridine) in nature. Bases are
useful in either catalvtic or stoichiometric amounts to facilitate chemical 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 manutacture and which maintains the
integrity of the compound for a sutficient period of time to be useful for the purposes detailed
herein (e.g., therapeutic or prophylactic administration to a subject).

When any variable {e.g., Rus) occurs more than one time in any constituent or formula for
a compound, its definition at each occurrence is independent of s definition at every other
occurrence. Thus, for example, if a group is shown to be substituted with one or more Rus
motieties, then Rus at each occurrence is selected independently from the definition of Rus. Also,
combinations of substituents and/or variables are permissible, but only if 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 of More asymmetric centers. Such Campaunds can occur as racemates, racemic ﬁliXﬁH@S,
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single enantiomers, individual diastereomers, diastereomeric mixtures, and cis- or trans- o7 £~ or
Z- double 1someric forms, and other stereoisomeric forms that may be defined, in terms of
absolute stereochemistry, as (R}- or (8}-, or as (D}~ or (L}~ for amino acids. When the
compounds described herein contain olefinic double bonds or other centers of geometric
asymmetry, and unless specified otherwise, it is 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 depicted arbitrarily herein as rrams may be
cis, frans, or a mixture of the two in any proportion. Al such 1someric forms of such coropounds
are expressly included in the present application.

Optical isomers may be prepared from their respective optically active precursors by the
procedures described herein, or by resolving the racemic mixtures. 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 techniques which are known to those skilled in the art. Further
details regarding resolutions can be found in Jacques, ¢f al., Enantiomers, 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 “stereoisomers”. Stereoisomers that
are not mirror images of one another are termed “diastereoisomers”, and stereoisomers that are
non-superimposable mirror umages of each other are termed “enantiomers” or sometimes optical
isomers. A mixture containing equal amounts of individual enantiomeric forms of opposite
chirality is termed a “racemic mixture”.

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

“Chrial 1somer” means a compound with at least one chiral center. Compounds with
more than one chiral center may exist either as an individual diastereomer or as a mixture of
diastereomers, termed “diastereomeric mixture”. When one chiral center is present, a
sterecisomer may be characterized by the absolute configuration (R or 5) of that chiral center.
Absolute configuration refers to the arrangement in space of the substituents attached to the
chiral center. The substituents attached to the chiral center under consideration are ranked in

accordance with the Seguence Rule of Cahn, Ingold and Prelog. (Cahn er ol Angew. Chem.

164



(8]

10

15

20

25

30

WO 2019/148150 PCT/US2019/015505

Inter. Fdit. 1966, 5, 385; errata 511; Cahn ef o/, Angew. Chem. 1966, 78, 413; Cahn and Ingold,
S Chem. Soc. 1951 (London), 612; Cahn er o/, Experientia 1956, 12, 81; Cahn, J. Chem. Educ.
1964, 41, 116).

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

Furthermore, the structures and other compounds discussed in this application include all
atropic isomers thereof. “Atropic isomers” are a type of stereocisomer in which the atorus 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
isomers typically exist as a mixture, however as a result of recent advances in chromatography
techniques; it has been possible to separate mixtures of two atropic isomers in select cases.

“Tautomer” 1s one of two or more structural 1somers that exist in equilibriuro and is
readily converted from one isomeric form to another. This conversion results in the formal
rtgration of a hydrogen atom accompanied by a switch of adjacent conjugated double bonds.
Tautomers exist as a mixture of a tautomeric set 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 tautomers that are interconvertable by
tautomerizations is called tautomerism.

Of the various types of tautomerism that are possible, two are commonly cbserved. In
keto-enol tautomerismo a simultaneous shift of electrons and a hydrogen atom occurs. Ring-~chain
tautomerism arises as a result of the aldehyde group (-CHO) in a sugar chain molecule reacting
with one of the hydroxy groups (-OH) 1o the same molecule to give it a cyclic (ring-shaped) form
as exhibited by glucose. Common tautomeric pairs are: ketone-enol, amide-nitrile, factam-
tactim, amide-imidic acid tautomerism in heterocyclic rings (e.g., in nucleobases such as
guanine, thymine and cytosine), amine-enamine and enamine-enamine. The compounds of this
application may also he represented in multiple tautomeric forms, in such instances, the

application expressiy inchudes all tautomeric forms of the compounds described herein {e.g.,
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alkylation of a ring system may result in alkylation at multiple sites, the application expressly
includes all such reaction products).

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

Additionally, the compounds of the present application, for example, the salts of the
bifunctional compounds, can exist in erther hydrated or unhydrated (the anhydrous) form or as
solvates with other solvent molecules. Non-limiting examples of hydrates include
monochydrates, dihydrates, efc. Non-limiting examples of solvates include ethanol solvates,
acetone solvates, efc.

“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 crystalline solid state, thus forming a solvate. If the solvent is water
the solvate formed is a hydrate; and if the solvent is alcohol, the solvate formed is an alcoholate.
Hydrates 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 HoO.

The synthesized bifunctional compounds can be separated from a reaction mixture and
further purified by a method such as column chromatography, high pressure liquid
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 in the art. Additionally, the various synthetic steps may be performed in
an alternate sequence or order to give the desired compounds. In addition, the solvents,
ternperatures, reaction durations, efc. delineated herein are for purposes of illustration only and
one of ordinary skill in the art will recognize that variation of the reaction conditions can produce
the desired bridged macrocyclic products of the present application. Synthetic chemistry
transtormations and protecting group methodologies (protection and deprotection) useful in

synthesizing the compounds described herein are known in the art and include, for example,
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those such as described in R. Larock, Comprehensive Organic Transformations, VOUH Publishers
(1989), T W. Greene and P.G. M. Wuts, Protective Groups in Organic Synthesis, 2d. Ed., 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 Synthests, John Wiley and Sons (1995), and subsequent editions thereof.

The compounds of this application may be modified by appending varicus functionalities
via any synthetic means delineated herein to enhance selective biological properties. Such
modifications are known in the art and include those which increase biological penetration into a
given biological system {(e.g., blood, lymphatic system, central nervous system), increase 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
chemical names. Where a compound is referred to by both a chemical structure and a chemical
name, and the chemical structure and chemical name conflict, the chemical structure 1s
determinative of the compound's identity.

The recitation of a listing of chemical groups in any definition of a variable herein
includes 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.

Methods of Synthesizing the Compounds

Compounds of the present application can be prepared in a variety of ways using
commercially available starting materials, compounds known in the hiterature, or from readily
prepared intermediates, by employing standard synthetic methods and procedures either known
to 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 molecules and
functional group transformations and manipulations can be obtained from the 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, J., March's Advanced Crganic Chemistry:
Reactions, Mechanisms, and Structure, 5% edition, John Wiley & Sons: New York, 2001; and
Greene, TW |, Wuts, P.G. M, Profeciive Groups in Organic Synthesis, 3 edition, John Wiley &

Sons: New York, 1999, incorporated by reference herein, are useful and recognized reference
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textbooks of organic synthesis known to those in the art. The following descriptions of synthetic
methods are designed to 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 to a pharmaceutically acceptable salt, ester or prodrug
thereof. Suitable synthetic routes are depicted in the schemes below.

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

The compounds of the present application can be prepared in a number 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 chemisiry, 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 and 2 which comprise different sequences of asserobling intermediates.
Starting materials are either commercially available or made by known procedures in the
reported literature as iHustrated.

General Scheme 1@ Synthesis of Thalidomide-based Degraders
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wherein Rzg, Rao, R0, R31, W, pl, g, and v are as defined herein above.
The general way of preparing representative compounds of the present application (7.e.,
Compounds of formula (I) shown above) using intermediates 1a, 1h, ¢, 1d, 1e, 1f and g s
5  outlined in General Scheme 1. Reaction of 1a with 1b in the presence of a base, i.e.,
ditsopropylethylamine (DIPEA), and 1o a solvent, i.e., dimethylformamide (DMF), provides
intermediate 1¢. Reaction of 1d with fluoride I¢ provides intermediate e, Deprotection of the
e in the presence of TFA in a solvent, i.e., dichloromethane (DCM) or methanol (MeOH),
provides 1f. Coupling of 1f and Target Ligand (T1.) 1g under standard coupling conditions using
10 a coupling reagent, i.e., 1-ethyl-3-(3-dimethylaminopropyl} carbodiimide (EDCI) and
hydroxybenzotriazole, in a solvent, 7.e., DCM or BMF, provides bifunctional compound of
formula (1}
General Scheme 2: Synthesis of VHEL-based Degraders
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15 The general way of preparing representative compounds of the present application (7.e.,
Compound of formula (I1) shown above) using intermediates 3a, 3b, 3¢, and 3d is outlined in

General Scheme 2. Reaction of 3a with 3b in the presence of potassium todide (KI), a base, 7.e.,
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potassium carbonate (K:COs), and in a solvent, i.e., acetone), followed by Boc deprotection in
the presence of strong acid (i.¢., hydrochloric acid (HCl) or trifluoroacetic acid (TFA)) in a
solvent, i.e., dichloromethane (IDCM} or methanol (MeOH) provides intermediate 3¢. Coupling
of amine 3d and Target Ligand 3¢ under standard coupling conditions using a coupling reagent,
i.e., 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (EDCI) and hydroxybenzotriazole (HOBt),
and a base (i.e., triethylamine (TEA}) in a solvent, i.e., DCM or DMF, provides bifunctional
compound of formula (H) in shown 1o General Scheme 2.

Biolosical Assavs

Cell Viabifity assay

Wild-type of cereblon null cells are treated with various concentrations of a bifunctional
compound of the application and allowed to grow. Cells are then assayed to determine cell
viability by measuring the amount of ATP present, which is an indicator of cell metabolic
activity. Results are graphed as relative luminescent values.

Methods of the Application

In another aspect, the application provides a method of modulating a kinase, comprising
contacting the kinase with a bifunctional compound disclosed herein, or an enantiomer,
diastereomer, or stereoisomer thereof, or pharmaceutically acceptable salt, hydrate, solvate, or
prodrug thereof, or with a pharmaceutical composition disclosed herein. In some embodiments,
the kinase 1s BTK.

In another aspect, the application provides a method of inhibiting a kinase, comprising
contacting the kinase with a bifunctional compound disclosed herein, or an enantiomer,
diastereomer, or stereoisomer thereof, or pharmaceutically acceptable salt, hydrate, solvate, or
prodrug thereof or with a pharmaceutical composition disclosed herein. In some embodiments,
the kinase is BTK.

Tu stili another aspect, the application provides a method of inhibiting BTK, the method
comprising administering to a subject in need thereot an effective amount of a bifunctional
compound disclosed herein, or an enantiomer, diastereomer, or stereoisomer thereof, or
pharmaceutically acceptable salt, hydrate, solvate, or prodrug thereof.

In still another aspect, the application provides a method of inhibiting BTK, the method
comprising administering to a subject in need thereot an effective amount of a pharmaceutical

composition comprising a bifunctional compound disclosed herein, or an enantiomer,
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diastereomer, or sterecisomer thereof, or pharmaceutically acceptable salt, hydrate, solvate, or
prodrug thereof and a pharmaceutically acceptable carrier.

Another aspect of the application provides a method of treating or preventing a disease,
the method comprising administering to a subject in need thereof an effective amount of a
bifunctional compound disclosed herein, or an enantiomer, diastereomer, or stereoisomer thereof,
or pharmaceutically acceptable salt, hydrate, solvate, or prodrug thereof. 1n some embodiments,
the disease is mediated by a kinase. In further embodiments, the kinase is BTK.

Another aspect of the application provides a method of treating or preventing a disease,
the method comprising adonunistering to a subject in need thereof an effective amount of a
pharmaceutical composition comprising a bifunctional compound disclosed herein, or an
enantiomer, diastereomer, or stereoisomer thereof, or pharmaceutically acceptable salt, hydrate,
solvate, or prodrug thereof and a pharmaceutically acceptable carrier. In some embodiments, the
disease 18 mediated by a kinase. In further embodiments, the kinase 1s BTK.

In some embodiments, the disease is roediated by BTK {e.g., BTK plays a role in the
initiation 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 is lung cancer, colon cancer, breast
cancer, prostate cancer, liver cancer, pancreatic cancer, brain cancer, kidney cancer, ovarian
cancer, stomach cancer, skin cancer, bone cancer, gastric cancer, glioma, ghioblastoma,
hepatocellular carcinoma, papillary renal carcinoma, head and neck squamous cell carcinoma,
leukemias, lymphomas, myelomas, or solid fumors.

In further embodiments, the disease or disorder is sarcoma. In further embodiments, the
disease or disorder 1s sarcoma of the bones, muscles, tendons, cartilage, nerves, fat, or blood
vessels. In further embodiments, the disease or disorder is soft tissue sarcoma, bone sarcoma, or
osteosarcoma. In further embodiments, the disease or disorder is angiosarcoma, fibrosarcoma,
liposarcoma, leiomyosarcoma, Karposi's sarcoma, osteosarcoma, gastrointestinal stromal tumor,
Synovial sarcoma, Pleomorphic sarcoma, chondrosarcoma, Ewing's sarcoma, reticulum cell
sarcoma, meningiosarcoma, botryoid sarcoma, rhabdomyosarcoma, or embryonal
rhabdomyosarcoma.

in further embodiments, the disease or disorder is multiple myeloma.
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In other embodiments, the disease or disorder is inflammation, arthritis, rheumatoid
arthritis, spondyiarthropathies, gouty arthritis, osteoarthritis, juvenile arthritis, and other arthritic
conditions, systemic lupus erthematosus (SLE), skin-related conditions, psoriasis, eczema, bums,
dermatitis, neurcinflammation, allergy, pain, neuropathic pain, fever, pulmonary disorders, lung
inflammation, adult respiratory distress syndrome, pulmonary sarcotsosis, asthma, silicosis,
chronic pulmonary inflammatory disease, and chronic obstructive pulmonary disease (COPD),
cardiovascular disease, arteriosclerosis, myocardial infarction (inchuding post-myocardial
infarction indications), thrombosis, congestive heart failure, cardiac reperfusion injury, as well as
complications associated with hypertension and/or heart failure such as vascular organ damage,
restenosis, cardiomyopathy, stroke including tschemic and hemorrhagic stroke, reperfusion
injury, renal reperfusion injury, ischemia including stroke and brain ischemia, and ischemia
resulting from cardiac/coronary bypass, neurodegenerative disorders, liver disease and nephritis,
gastrointestinal conditions, inflammatory bowel disease, Crohn's disease, gastritis, irritable
bowel syndrome, ulcerative colitis, ulcerative diseases, gastric ulcers, viral and bacterial
infections, sepsis, septic shock, gram negative sepsis, malaria, meningttis, HIV infection,
opportunistic infections, cachexia secondary to infection or malignancy, cachexia secondary to
acquired immune deficiency syndrome (AIDS), AIDS, ARC (AIDS related complex),
pneumonia, herpes virus, myalgias due to infection, influenza, avtoimmune disease, graft vs. host
reaction and allograft rejections, treatment of bone resorption diseases, osteoporosis, multiple
sclerosis, cancer, leukemia, lymphoma, colorectal cancer, brain cancer, bone cancer, epithelial
call-derived neoplasia (epithelial carcinoma), basal cell carcinoma, adenocarcinoma,
gastrointestinal cancer, lip cancer, mouth cancer, esophageal cancer, small bowel cancer,
stomach cancer, colon cancer, liver cancer, bladder cancer, pancreas cancer, ovartan cancer,
cervical cancer, lung cancer, breast cancer, skin cancer, squamous cell and/or basal cell cancers,
prostate cancer, renal cell carcinoma, and other known cancers that affect epithelial cells
throughout the body, chronic myelogenous leukemia (CML), acute myeloid leukemia (AML)
and acute promyelocytic leukemia (APL), angiogenesis including neoplasia, metastasis, central
nervous system disorders, central nervous system disorders having an inflammatory or apoptotic
component, Alzheimer's disease, Parkinson's disease, Huntington's disease, amyotrophic lateral

sclerosis, spinal cord injury, and peripheral neuropathy, or B-Cell Lymphoma.
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In further embodiments, the disease or disorder is inflammation, arthritis, rheumatoid
arthritis, spondylarthropathies, gouty arthritis, osteoarthritis, juvenile arthritis, and other arthritic
conditions, systemic lupus erthematosus (SLE), skin-related conditions, psoriasis, eczema,
dermatitis, pain, pulmonary disorders, lung inflammation, adult respiratory distress syndrome,
pulmonary sarcoisosts, asthma, chronic pulmonary inflammatory disease, and chronic
obstructive pulmonary disease (COPD), cardiovascular disease, arteriosclerosis, myocardial
infarction (including post-myocardial infarction indications), congestive heart failure, cardiac
reperfusion injury, inflammatory bowel disease, Crohn's disease, gastritis, irritable bowel
syndrome, leukemia or lymphoma.

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

In other embodiments, the disease or disorder is cancer. In further embodiments, the
cancer 18 lung cancer, colon cancer, breast cancer, prostate cancer, liver cancer, pancreatic
cancer, brain cancer, kidney cancer, ovarian cancer, stomach cancer, skin cancer, bone cancer,
gastric cancer, glioma, glioblastoma, hepatocellular carcinoma, papillary renal carcinoma, head

and neck squamous cell carcinoma, leukemias, lvmphomas, myelomas, or solid tumors.
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Another aspect of the present application relates to a method of treating or 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 an enantiomer, diastereomer,
or stereoisomer thereof, or pharmaceutically acceptable salt, hydrate, solvate, or prodrug thereof.

Another aspect of the present application relates to a method of treating or preventing a
proliferative disease. The method comprises administering 10 a subject in need thereof an
etfective amount of a pharmaceutical composition comprising a bifunctional compound
disclosed herein, or an enantiomer, diasterecmer, or stereoisomer thereof, or pharmaceutically
acceptable salt, hydrate, solvate, or prodrug thereof and a pharmaceutically acceptable carrier.

In another aspect, the application provides a method of treating or preventing cancer,
wherein the cancer cell comprises activated BTK, comprising administering to a subject in need
thereof an effective amount of a bifunctional compound disclosed herein, or an enantiomer,
diastereomer, or stereoisomer thereof, or pharmaceutically acceptable salt, hydrate, solvate, or
prodrug thereof.

In another aspect, the application provides a method of treating or preventing cancer,
wherein the cancer cell comprises activated BTK, comprising administering to a subject in need
thereof an effective amount of a pharmaceutical composition comprising a bifunctional
compound disclosed herein, or an enantiomer, diastereomer, or stereoisomer thereof, or
pharmaceutically acceptable salt, hydrate, solvate, or prodrug thereof and a pharmaceutically
acceptable carrier.

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

Auother aspect of the application provides a method of treating or preventing cancer in a
subject, wherein the subject is identified as being in need of BTK inhibition for the treatment of
cancer, comprising administering to the subject an effective amount of a bifunctional compound
disclosed herein, or an enantiomer, diasterecmer, or stereoisomer thereof, or pharmaceutically
acceptable salt, hydrate, solvate, or prodrug thereof.

Another aspect of the application provides a method of treating or preventing cancer in a
subject, wherein the subject is identified as being in need of BTK inhibition for the treatment of
cancer, comprising administering to the subject an effective amount of a pharmaceutical

composition comprising a bifunctional compound disclosed herein, or an enantiomer,
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diastereomer, or sterecisomer thereof, or pharmaceutically acceptable salt, hydrate, solvate, or
prodrug thereof and a pharmaceutically acceptable carrier.

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

Iu another aspect, the application provides a bifunctional compound disclosed herein, or
an enantiomer, diastereomer, or sterecisomer thereof, or pharmaceutically acceptable salt,
hydrate, solvate, or prodrug thereof, for use in the manufacture of a medicament for treating or
preventing a disease in which BTK plays a role.

In still another aspect, the application provides a bifunctional compound of the
application, or an enantiomer, diastereomer, ot stereoisomer thereof, or pharmaceutically
acceptable salt, hydrate, solvate, or prodrug thereof for use in treating or preventing a disease in
which BTK plays a role.

In another aspect, the application provides a pharmaceutical compaosition comprising a
bitunctional compound disclosed herein, or an enantiomer, diastereomer, or sterecisomer thereof,
or pharmaceutically acceptable salt, hydrate, solvate, or prodrug thereof f and a pharmaceutically
acceptable carrier, for use in the manufacture of a medicament for treating or preventing a
disease in which BTK plays a role.

In still another aspect, the application provides a pharmaceutical composition comprising
a bifunctional compound disclosed herein, or an enantiomer, diasterecmer, or stereoisomer
thereof, or pharmaceutically acceptable salt, hydrate, solvate, or prodrug thereof and a
pharmaceutically acceptable carrier, for use in treating or preventing a disease in which BTK
plays a role.

As inhibitors of BTK, the bifunctional cormpounds and compositions of this application
are particularly useful for treating or lessening the severity of a disease, condition, or disorder
where a protein kinase is implicated in the disease, condition, or disorder. In one aspect, the
present application provides a method for treating or lessening the severity of a disease,
condition, or disorder where a protein kinase 1s implicated in the disease state. In another aspect,
the present application provides a method for treating or lessening the severity of a protein

kinase mediated disease, condition, or disorder where inhibition of enzymatic activity is
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implicated in the treatment of the disease. In anocther aspect, this application provides a method
for treating or lessening the severity of a disease, condition, or disorder with bifunctional
compounds that inhibit enzymatic activity by binding to the protein kinase. Another aspect
provides a method for treating or lessening the severity of a protein kinase mediated disease,
condition, or disorder by tnhibiting enzymatic activity of the protein kinase with a protein kinase
inhibitor.

In some embodiments, said method 1s used to treat or prevent a condition selected from
autoimmune diseases, inflammatory diseases, proliferative and hyperproliferative diseases,
immunologically-mediated diseases, bone diseases, metabolic diseases, neurological and
neurcdegenerative diseases, cardiovascular diseases, hormone related diseases, allergies, asthma,
and Alzheimer's disease. In other embodiments, said condition is selected from a proliferative
disorder and a neurodegenerative disorder.

One aspect of this application provides bifunctional compounds that are usetul for the
treatment of diseases, disorders, and conditions characterized by excessive or abnormal cell
proliferation. Such diseases include, but are not limited 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 limited to, the
following cancers: breast; ovary; cervix; prostate; testis, genitourinary tract; esophagus; larynx,
glioblastoma; neuroblastoma, stomach; skin, keratoacanthoma; tung, epidermoid carcinoma,
farge cell carcinoma, small cell carcinoma, lung adenocarcinoma; bone; colon; colorectal;
adenoma; pancreas, adenoccarcinoma; thyroid, follicular carcinoma, undifferentiated carcinoma,
papillary carcinoma; seminoma; melanoma; sarcoma; bladder carcinoma; liver carcinoma and
biliary passages; kidney carcinoma; myeloid disorders; lymphotd disorders, Hodgkin's, hairy
cells; buccal cavity and pharynx (oral), lip, tongue, mouth, pharynx; small intestine;
colonrectum, large intestine, rectum, brain and central nervous system; chronic myeloid
feukemia (CML)}, and leukemia. The term "cancer” includes, but is not limited to, the following
cancers: myeloma, lymphoma, 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” refers to any cancer caused by the proliferation of malignant

neoplastic cells, such as tumors, neoplasms, carcinomas, sarcomas, leukenias, lymphomas and
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the like. For example, cancers include, but are not limited to, mesothelioma, leukemias and
lymphomas such as cutaneous T-cell lymphomas (CTCL), noncutaneous peripheral T-cell
tymphomas, lymphomas associated with buman T-cell lymphotrophic virus (HTLV) such as
adult T-cell leukemia/lymphoma (ATLL), B-cell lymphoma, acute nonlymphocytic leukemias,
chronic lymphocytic leukemia, chronic myelogenous leukemia, acute myelogenous leukemia,
fymphomas, and multiple myeloma, non-Hodgkin lymphoma, acute lymphatic leukemia (ALL),
chronic lymphatic leukemia (CLL), Hodgkin's lymphoma, Burkatt lymphoma, adult T-cell
leukemia lymphoma, acute-myeloid leukemia (AML), chronic myeloid leukemia (CML}, or
hepatocellular carcinoma. Further examples include myelodisplastic syndrome, childhood solid
tumors such as brain tumors, neuroblastoma, retinoblastoma, Wilms' tumor, bone tumors, and
soft-tissue sarcomas, common solid tumors of adults such as head and neck cancers (e.g., oral,
laryngeal, nasopharyngeal and esophageal), genitourinary cancers {e.g., prostate, bladder, renal,
uterine, ovarian, testicular), lung cancer {(e.g., small-cell and non-small cell), breast cancer,
pancreatic cancer, melanoma and other skin cancers, stomach cancer, brain tumors, fumors
related to Gorlin's syndrome (e.g., medulioblastoma, meningioma, efc.}, and liver cancer.
Additional exemplary forms of cancer which may be treated by the subject bifunctional
compounds include, but are not limited to, cancer of skeletal or smooth muscle, stomach cancer,
cancer of the small intestine, rectum carcinoma, cancer of the salivary gland, endometrial cancer,
adrenal cancer, anal cancer, rectal cancer, parathyroid cancer, and pituitary cancer.

Additional cancers that the bifunctional compounds described herein may be useful in
preventing, treating and studying are, for example, colon carcinoma, familiary adenomatous
polyposis carcinoma and hereditary non-polyposis colorectal cancer, or melanoma. Further,
cancers include, but are not limited to, labial carcinoma, larynx carcinoma, hypopharyux
carcinoma, tongue carcinoma, salivary gland carcinoma, gastric carcinoma, adenocarcinoma,
thyroid cancer {meduliary and papillary thyroid carcinoma), renal carcinoma, kidney
parenchyma carcinoma, Cervix carcinoma, uterine corpus carcinoma, endometrium carcinoma,
chorion carcinoma, testis carcinoma, urinary carcinoma, melanoma, brain tumors such as
glioblastoma, astrocytoma, meningioma, medulioblastoma and peripheral neuroectodermal
tumors, gall bladder carcinoma, bronchial carcinoma, multiple myeloma, basalioma, teratoma,
retinoblastoma, choroidea melanoma, seminoma, rhabdomyosarcoma, craniopharyngeoma,

osteosarcoma, chondrosarcoma, myocsarcoma, liposarcoma, fibrosarcoma, Ewing sarcoma, and
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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 limitation 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 myeloproliferative
disorders, such as polycythemia vera, thrombocythemia, myeloid metaplasia with myelofibrosis,
chronic myelogenous leukemia, chronic myelomonocytic feukemia, hypereosinophilic syndrome,
fuvenile myelomonocytic leukenia, and systemic mast cell disease. In some embodiments, the
bifunctional corapounds of this application are useful for treating hematopoietic disorders, in
particular, acute-myelogenous leukemia (AML), chronic-myelogenous leukemia (CML), acute-
promyelocytic leukemia, and acute lymphocytic leukemia (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 from continuing to expand ot 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 hyperproliterative disease, or a
neurodegenerative disease, comprising administering an effective amount of a bifunctional
compound, or a pharmaceutically acceptable composition comprising a bifunctional compound,
to a subject in need thereof.

As inhibitors of BTK kinase, the compounds and compositions of this application are also
useful in biclogical samples. One aspect of the application relates to inhibiting protein kinase
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 vifro or an ex vivo
sample, including, without limitation, cell cultures or extracts thereof, biopsied material obtained
from a mammal or extracts thereot), and blood, saliva, urine, feces, semen, tears, or other body
flutds or extracts thereof. Inhibition of protein kinase activity in a biological sample is useful for

a variety of purposes that are known to one of skill in the art. Examples of such purposes
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include, but are not limited to, blood transfusion, organ- transplantation, and biological specimen
storage.

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

The activity of the compounds and compositions of the present application as BTK
inhibitors may be assayed in vitro, in vivo, or in a cell line. /n vitro assays include assays that
determine inhibition of either the enzyme activity or ATPase activity of the activated kinase.
Alternate i vitro assays quantitate the ability of the inhibitor to bind to the protein kinase and
may be measured either by radio labelling the tnhibitor prior to binding, isolating the
inhibitor/BTK complex and determining the amount of radio label bound, or by running a
competition experument where new inhibitors are incubated with the kinase bound to known
radioligands. Detailed conditions for assaying a compound utilized in this application as an
inhibitor of various kinases are set forth in the Examples below.

In accordance with the foregoing, the present application further provides a method for
preventing or treating any of the diseases or disorders described above in a subject in need of
such treatment, which method comprises administering to said subject a therapeutically effective
amount of a bifunctional compound of the application, or an enantiomer, diastereomer, or
stereotsomer thereof, or pharmaceutically acceptable salt, hydrate, solvate, or prodrug thereof.
For any of the above uses, the required dosage will vary depending on the mode of
administration, the particular condition to be treated and the effect desired.

Pharmaceutical Compositions

Iu another aspect, the application provides a pharmaceutical composition comprising a
therapeutically effective amount of a bifunctional compound of the present application or an
enantiomer, diastereomer, or sterecisomer thereof, or pharmaceutically accepatable salt, hydrate,
solvate, or prodrug thereof, and a pharmaceutically acceptable carrier.

Bifunctional compounds of the application can be administered as pharmaceutical
compositions by any conventional route, 1n particular enterally, e.g., orally, e.g., in the form of

tablets or capsules, or parenterally, e.g., in the form of injectable solutions or suspensions, or
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topically, e.g., in the form of lotions, gels, cintments or creams, or in a nasal or supposttory 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 in a conventional manner by mixing,
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; b) lubricants, e.g., silica, talcum, stearic
acid, its magnesium or calcium salt and/or polyethyleneglycol; for tablets also ¢} binders, e.2.,
magnesinm aluminum silicate, starch paste, gelatin, tragacanth, methylcellulose, sodium
carboxymethylcellulose and or polyvinylpysrrolidone; if desired d} disintegrants, e.g., starches,
agar, alginic acid or its sodium salt, or effervescent mixtures; and/or ) absorbents, colorants,
Hlavors and sweeteners. Injectable compositions can be aqueous isctonic solutions or
suspensions, and suppositories can be prepared from fatty emulsions or suspensions. The
compositions may be sterilized and/or contain adjuvants, such as preserving, stabilizing, wetting
or emulsifying agents, solution promoters, salts for regulating the osmotic pressure and/or
buffers. In addition, they may also contain other therapeutically valuable substances. Suitable
formulations for transdermal applications include an effective amount of a compound of the
present application with a carrier. 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 optionally 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 time, and
means to secure the device to the skin. Matrix transdermal formulations may also be used.
Suitable formulations for topical application, e.g., to the skin and eves, are preferably aqueous
solutions, cintments, creams or gels well-known in the art. Such may contain solubilizers,
stabilizers, tonicity enhancing agents, buffers and preseravatives.

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
carrier” means a non-toxic, inert solid, semi-solid or hiquid filler, diluent, encapsulating material

or formulation auxiliary of any type. Some examples of materials which can serve as
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pharmaceutically acceptable carriers include, but are not limited to, ion exchangers, alumina,
aluminum stearate, lecithin, serum proteins, such as human serum albumin, buffer substances
such as phosphates, glycine, sorbic acid, or potassium sorbate, partial glyceride mixtures of
saturated vegetable fatty acids, water, salis or electrolytes, such as protamine sulfate, disodium
hydrogen phosphate, potassium hydrogen phosphate, sodium chloride, zine salts, colloidal silica,
magnesium trisilicate, polyvinyl pyrrolidone, polyacrylates, waxes, polyethylenepolyoxy
propylene-block polymers, wool fat, sugars such as lactose, glucose and sucrose; starches such as
corn starch and potato starch; cellulose and its derivatives such as sodium carboxymethyl
cellulose, ethyl cellulose and cellulose acetate; powdered tragacanth, malt; gelatin; talc,
excipients such as cocoa butter and suppository waxes, oils such as peanut oil, cottonseed oil;
safflower otl; sesame oil; olive oil; corn o1l and soybean oil; glycols such a propvlene glycol or
polyethylene glycol; esters such as ethy! oleate and ethy] laurate, agar; buffering agents such as
magnesium hydroxide and aluminum hydroxide; alginic acid; pyrogen-tree water, isotonic
saline; Ringer's solution; ethyl alcohol, and phosphate buffer solutions, as well as other non-toxic
compatible lubricants such as sodium lauryl sulfate and magnesium stearate, as well as coloring
agents, releasing agents, coating agents, sweetening, flavoring and perfuming agents,
preservatives and antioxidants can alsc 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, intravaginally, intraperitoneally,
topically {as by powders, ointments, or drops}, buccally, or as an oral or nasal spray.

Liquid dosage forms for oral administration include pharmaceutically acceptable
emulsions, microemulsions, solutions, suspensions, syrups and elixirs. In addition to the active
compounds, the liquid dosage forms may contain inert diluents commonly used in the art such
as, for example, water or other solvents, solubilizing agents and emulsifiers such as ethyl
alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate,
propylene glycol, 1,3-butylene glycol, dimethylformamide, oils (in particular, cottonseed,
groundnut, com, germ, olive, castor, and sesame oils), glycerol, tetrahydrofurfuryl alcohol,
polyethylene glycols and fatty acid esters of sorbitan, and mixtures thereof. Besides inert
dituents, the oral compositions can also include adjuvants such as wetting agents, emulsifying

and suspending agents, sweetening, flavoring, and perfuming agents.
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Injectable preparations, for example, sterile injectable aqueous, or oleaginous suspensions
may be formulated according to the known art using suitable dispersing or wetting agents and
suspending agents. The sterile injectable 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-butanediol. Among the acceptable vehicles and solvents that may be employed
are water, Ringer's solution, U.S.P. and isotonic sodium chioride solution. In addition, sterile,
fixed oils are conventionally employed as a solvent or suspending medium. For this purpose any
bland fixed o1l can be employed including synthetic mono- or diglycerides. In addition, fatty
acids such as oleic acid are used in the preparation of 1njectables.

In order to prolong the effect of a drug, it ts often desirable to stow the absorption of the
drug from subcutaneous or intramuscular injection. This may be accomplished by the use of a
liquid suspension of crystalline or amorphous matertal with poor water solubility. The rate of
absorption of the drug then depends upon its rate of dissolution which, in tum, may depend upon
crystal size and crystallive form. Alternatively, delayed absorption of a parenterally
administered drug form is accomplished by dissolving or suspending the drug in an oil vehicle.

Compositions for rectal or vaginal administration 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, polyethylene glycol or a suppository wax which are solid at
ambient temperature but liquid at body temperature and therefore melt in the rectum or vaginal
cavity and release the active compound.

Solid composttions of a similar type may also be employed as fillers in soft and hard
filled gelatin capsules using such excipients as lactose or milk sugar as well as high molecular
weight polyethylene glycols and the like.

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 is normal practice,

additional substances other than inert diluents, e.g., tableting tubricants and other tableting aids
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such a magnesium stearate and microcrystalline cellulose. In the case of capsules, tablets and
pills, the dosage forms may also comprise butfering agents.

Dosage forms for topical or transdermal administration of a compound of this application
include ointments, pastes, creams, lotions, gels, powders, solutions, sprays, inhalants or patches.
The active component is admixed under sterile conditions with a pharmaceutically acceptable
carrier and any needed preservatives or buffers as may be required. Ophthalmic formulation, ear
drops, eye cintments, powders and solutions are also conterplated as being within the scope of
this application.

The ointments, pastes, creams and gels may contain, 1o addition to an active compound of
this application, excipients such as animal and vegetable fats, oils, waxes, paratfins, starch,
tragacanth, cellulose dertvatives, polyethylene 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, tale, silicic acid, alominum hydroxide, calcium silicates and
polvamide powder, or mixtures of these substances. Sprays can additionally contain customary
propeliants such as chiorofluorohydrocarbous.

Transdermal patches have the added advantage of providing controlled delivery of a
compound to the body. Such dosage forms can be made by dissolving or dispensing the
compound in 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 combinatonial 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 conjunction with other therapies, dosages of the co-administered compounds will
of course vary depending on the type of co-drug employed, on the specific drug employed, on
the condition being treated and so forth. Compounds and compositions of the application can be
administered in therapeutically effective amounts in a combinatorial therapy with one or more
therapeutic agents {pharmaceutical combinations) or modalities, e.g., anti-proliferative, anti-

cancer, immunomodulatory or anti-inflammatory agent, and/or non-drug therapies, efc. For
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example, synergistic effects can occur with anti-proliferative, anti-cancer, immunomodulatory 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 type of co-drug employed, on the specitic drug employed, on the condition
being treated and so forth.

Combination therapy includes the administration of the subject compounds in further
combination with one or more other biologically active ingredients (such as, but not limited to, a
second BTK inhibitor, a second and different antineoplastic agent, a kinase inhibitor and non-
drug therapies (such as, but not himited to, surgery or radiation treatment). For instance, the
compounds of the application can be used tn 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 administered 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.

Iu another aspect of the application, the compounds may be administered in combination
with one or more separate pharmaceutical agents, e.g., a chemotherapeutic agent, an

immunotherapeutic agent, or an adjunctive therapeutic agent.

EXAMPLES

Analytical Methods, Materials, and Instrumentation

All reactions are monitored on a Waters Acquity UPLC/MS system (Waters PDA ¢
Detector, QDa Detector, Sample manager — FL, Binary Solvent Manager) using Acquity
UPLC® BEH CI8 column (2.1 x 50 mm, 1.7 um particle size): solvent gradient = 90% A at 0
min, 1% A at 1.8 min; solvent A = 0.1% formic acid in Water; solvent B = 0.1% formic acid in
Acetonitrile; tlow rate | 0.6 mL/min. Reaction products are purified by flash column
chromatography using CombiFlash®Rf with Teledyne Isco RediSep®Rf High Performance Gold
or Silicycle SiliaSep™ High Performance columns (4 g, 12 g, 24 g, 40 g, or 80 g), Waters HPLC
system using SunFire™ Prep C18 column (19 x 100 mm, 5 um particle size): solvent gradient =
80% A at O min, 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
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PDA ek Detector, QDa Detector, Sample manager — FL, Binary Scolvent Manager) using Acquity

UPLC® BEH C18 column (2.1 x 30 mm, 1.7 Um particle size): solvent gradient = 80% A at 0

min, 5% A at 2 min; solvent A = 0.1% formic acid in Water, solvent B = 0.1% formic acid in

Acetonitrile; tlow rate : 0.6 mL/min {method B). The purity of all compounds is over 95% and is

analyzed with Waters LC/MS systermn. 'H NMR is obtained using a 500 MHz Bruker Avance 111

Chemical shifts are reported relative to dimethy! sulfoxide (6 = 2.50) for '"H NMR. Data are

reported as (b = broad, » = singlet, = doublet, 7 = triplet, ¢ = quartet, m = multiplet).

Abbreviations used in the following examples and elsewhere herein are:

br
DBCM
DMF
EDCE
ESI
EtOAc
HCI

h
HPLC
LCMS
m
MeOH
MHz
min
MS
NMR
Pd(PPhs)4
ppm
TFA

broad

dichloromethane

N N-dimethylformamide
1-ethy]l-3-(3-dimethylaminopropyl) carbodiimide
electrospray ionization

ethyl acetate

hydrochloric acid

hour{s)

high-performance liquid chromatography
liquid chromatography-mass spectrometry
multiplet

methanol

megahertz

minutes

mass spectrometry

nuclear magnetic resonance
tetrakis{triphenyiphosphine)dipalladium{0)
parts per million

trifluoracetic acetic acid

Example 1: Synthesis of 4-(feri-butyl}-N-(Z-methyl-3-(4-methyi-S-0x0-6-({(4-

{piperazine-i-carbonyijphenyiamino)-4,5-dihydropyrazin-2-yijphenviibenzamide

trifluoroacetic acid salt (Intermediate 2-1)
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Er‘sterme(ﬁnate 2-1
Step 1. tert-butyl 4-(4-nitrobenzoyi)piperazine-1-carboxylate (2¢)

To a solution of fers-butyl piperazine-1-carboxylate (2a, 3.1 g, 16.6 mmol, 1 equiv.}, 4-
nitrobenzoic acid (2h, 2.8 ¢, 16.6. mmol, 1 equiv.}, N, N-diisopropylethylamine (5.8 mL, 332
mmol, 2 equiv.}, and hydroxybenzotriazole (2.2 g, 16.6 mmol, 1 equiv.) in anhydrous DCM (40
mL} was added N-(3-dimethylaminopropyl)}-N'-ethvlcarbodiimide hydrochloride (3.8 g, 20.0
mmol, 1.2 equiv.} at 0 °C. The resulting solution was warmed to room temperature and then
stirred for 24 h. Water was added and the mixture was extracted three times with DCM. The
combined organic layers were dried with NaxSOy, filtered, and concentrated. The resulting crude
product was then purified via silica gel column chromatography to obtain the product 2c as a
yvellow solid (4.6 g, 13.7 mmol, §2% yield).

Step 2. tert-butyl 4-(4-aminohenzoyl)piperazine-1-carboxylate (2d)

To a degassed solution of fert-butyl 4-(4-nitrobenzoyl)piperazine-1-carboxylate (2¢, 4.1
g, 12.3 mmol, 1 equiv.) in anhydrous MeOH (40 mL) was added Pd/C (10% wt., dry; 600 mg).
The reaction was sealed, fitted with a H» balloon and then stirred for 3 h at room temperature.
The reaction mixture was filtered through Celite and then concentrated to obtain the product 24
as a white foam (3.7 g, 12 mmol, 98% yield).

Step 3. tert-butyl 4-(4-({(6-bromo-4-methyl-3-0x0-3.4-dihydropyrazin-2-
vijamino)benzoyl)piperazine-1-carboxylate (2f)

A solution of rerr-butyl 4-(4-aminobenzoylpiperazine-1-carboxylate (2d, 1.7 g, 5.7
mmol, T equiv.), 3,5-dibromo-1-methylpyrazin-2(1 H)-one (Ze, 1.8 g, 6.3 mmol, 1.2 equiv.)
and N,Nndiisopropyiethyiamine (1.48 mL, 8.5 mmol, 1.5 equiv } in N N-dimethylacetamide

(5 mL) was stirred in a sealed vial at 105 °C for 30 h. The reaction was cooled to room
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temperature and EtOAc (20 mL) was then added. The solid precipitate was filtered and
dried on high vacuum overnight to provide tert-butyl 4-(4-((6-bromo-4-methyi-3-0x0-3,4-
dihydropyrazin-2-yliamino)benzoyDpiperazine-1-carboxylate 2§ The product was carried
onto the next step without further purification.

Step 4. tert-butyl 4-{4-((6-(3-amino-2~-methylphenyl}-4-methyl-3-0x0-3,4-
dihydropyrazin-2-yijaminoj}benzoyl)piperazine-1-carboxylate (2h}

tfert-butyl 4-(4-{(6-bromo-4-methyl-3-oxo-3,4-dihydropyrazin-2-
yvDhamino)benzoyl)piperazine-1-carboxylate (2f, 1 g, 2.0 mmol, 1 equiv.} was dissolved in
anhydrous 1.4-dioxane {6 mL) and NaxCO5 (323 mg, 3.0 mmol, 1.5 equiv.) and H2O (1.2
mb.) was added. The mixture was degassed by bubbling N2 gas through the reaction solution
for 10 min. Pd(PPh3)4 (328 mg, 0.28 mmol, 0.14 equiv.) was then added and the vial was
sealed and then stirred at 105 °C for 16 h. The resuiting mixture was cooled to r.t. and
filtered through Celite. The filtrate was concentrated, the resulting residue was redissolved
in BtOAc, and the organic layer was washed with saturated NaHCOs(aq). The organic layer
was dried with NaxSOs4, filtered, and concentrated in vacuo. The residue was purified via
silica gel column chromatography to provide the product 2h as a white solid (244 mg, 0.47
mmol, 27% vyield).

Step 5. 4-{fert-butyl}-N-(2-methyl-3-(4-methyl-S-0x0-6-((4-(piperazine-1-
carbonyljphenyvijamino}-4,5-dihydropyrazin-2-yvljphenyl}benzamide trifluoroacetic
acid salt (2j).

To a solution of fert-butyl 4-(4-({6-(3-amino-2-methylphenyi)-4-methyi-3-0x0-3,4-
dihydropyrazin-2-yljamino)benzoyl)piperazine- 1 -carboxylate (2h, 238 mg, 0.46 mmol, |
equiv.) in anhydrous DCM (4 ml.) was added anhydrous pyridine (56 ul, 0.68 mmol, 1.5
equiv.) and 4-ferf-butyl benzovl chloride (107 yL, 0.55 mmol, 1.2 equiv.). After stirring at
room temperature for 1 b, the reaction mixture was concentrated to provide 2j as crude
solid, which was carried onto next step directly without further purification.

Step 6, 4-{fert-butyl}-N-(2-methyl-3-(4-methyl-S-0x0-6-((4-(piperazine-1-
carbonyljphenyvijamino}-4,5-dihydropyrazin-2-yvljphenyl}benzamide trifluoroacetic
acid salt (2-1}.
4-(tert-buty)-N-(2-methyi-3-(4-methyl-5-ox0-6-((4-( piperazine-1 -carbonyliphenyl)

amino)-4,5-dihydropyrazin-2-vl)phenyl)benzamide tritfluoroacetic acid salt (2j) was

187



(8]

10

15

20

WO 2019/148150 PCT/US2019/015505

dissolved in anhydrous DCM (3 mL) and trifluoroacetic acid (3 mL) was added. After
stirring for 2 h, the reaction mixture was concentrated. The resulting crude product was
dissolved in DMSO and purified using a HPLC chromatography on a reverse phase C18
column to afford intermediate 2-1 as a white solid (154 mg, 0.22 mmol, 48% yield over two
steps). 'H NMR (500 MHz, DMSO) § 9.90 (s, 1H), 9.50 (s, 1F), 8.85 (s, 2H), 8.11 (d, J =
8.7 Hz, 2H), 7.95 (d, J = 8.4 Hz, 2H), 7.55 (d, J = 8.5 Hz, 2H), 7.42 — 7.34 (m, 3H), 7.33 -
7.27 (m, 3H), 3.67 (bs, 4H), 3.57 (s, 3H), 3.17 (bs, 4H), 2.28 (s, 3H), 133 (s, 9H).

Example 2: Synthesis of 4-(fert-butyl)-N-(3-(6-({4-(4-(2-(2-(2-(2-{(2-(2.6-dioxopiperidin-3-
yi)-1.3-dioxoisoindolin-4-yljaminojacetamido)ethoxylethoxyjethyl)piperazine-1-
carbonyliphenyllamino})-4-methyl-5-0x0-4,5-dihydropyrazin-2-vi)-2-
methylphenyllbenzamide (1-1)

?\ ﬁfk\l H TFA 5 /\(\/’O\/V\NHBOC ) f§‘ H
. ; : ! ' - o 7. N ¥
/E’Z\T N/'\.T,//’\E'E,-N\Y'\]\ﬂ e r/‘ NH N 3 2 % §/i N %\ N\ N N r/\N/\(V,O\};\NHBGC
Ny N H o R rtnn SN~ N,v/j /}E\”/;} H [ I \E P N\//J 2
">[ i:'j C ?r Step 1 NTIO \H/
i 9] | ) 2 3
2-3
A HO i
i ,E ) Y o g
N fz !.N m (\ T‘/\\‘/ s NH, . O /\[ ’j{ }"N\H
N ==
Step 2 - : N ~F \r TFA N N/ Step 2
| ! | o
o N =
IR i H H o
I‘E/Qﬁ/ NN | NiN\O\ /\ N O\//\O/\/N}(\ 0
W H N N\/,J } - O
| | O i )\ NH
\Y
Q

Step 1. tert-butyl (2-2-(4-(4-((6-(3-(4-(tert-butyl}benzamido}-2-methyiphenyl}-4-methyi-3-
0%0-3,4-dihydropyrazin-2-vljaminojbenzoyl)piperazin-1-yljethoxyjethyljcarbamate (2j).

4-(tert-butyl)-N-(2-methyl-3-(4-methyl-5-ox0-0-({4-(piperazine-1-
carbonvl)phenylamino}-4,5-dihydropyrazin-2-yDphenybenzamide trifluoroacetic acid salt (2~
1, 112 mg, 0.163 mmel, 1 equiv.), tert-butyl (2-(2-(2-bromoethoxy jethoxy jethyl)carbamate (24,
P11 mg, 0.356 mmol, 2 equiv.), and K2COs (113 mg, 0.815 mmol, 5 equiv.) were dissolved in
anhydrous DMF (2 mL) and then stirred at 80 °C in a sealed vial for 8 h. The reaction mixture
was cooled to room temperature and water (3 mL) was added. The resulting mixture was

extracted with EtOAc (4 x 10 mL.). The combined organic layers were washed with HoO (2 x 3
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mb} and brine (1 x 3 mL)}, dried with Na2SQO4, filtered, and concentrated to afford 2j as an oil
which was carried onto the next step without further purification.

Step 2. N-{3-(6-{{4-{4-(2-(2-(2-aminoethoxyjethoxyjethyl}piperazine-1-
carbonyl)phenyl)amino}-4-methyl-5-0x0-4,5-dihydropyrazin-2-yl)-Z-methyiphenyl}-4-(tert-
butyl)benzamide trifluercacetic acid salt (2k).

tert-butyl (2-(2-(4-(4-{{6-(3-(4-{tert-butyl benzamido)-Z-methylphenyl}-4-methyi-3-oxo-
3,4-dibydropyrazin-2-yhamino)benzoypiperazin-1-yhethoxy)ethyljcarbamate (23) was
dissolved in anhydrous DCM (2 mL), and trifluoroacetic acid (2 mL ) was added. The reaction
muxture was stirred for 20 min. The resulting solution was concentrated and purified using
HPLC on a reverse phase C18 column to atford 2k as a white solid (16 mg, 0.02 mmol, 12%
yield over two steps). 'H NMR (500 MHz, DMS0)§9.91 (s, J = 8.0 Hz, 1H), 9.51 (s, J = 18.5
Hz, 1H}, 8.12(d,./ =87 Hz, 2H), 795(d, J = 8.5 Hz, 2H), 784 (5, J = 18.4 Hz, 3H), 7.58 -
7.51 (m, 2H), 7.43 - 7.33 (m, 3H), 7.33 - 7.23 {m, 3H), 3.82 - 3.68 (m, 2H), 3.65 - 3.52 (m,
10H), 340 - 323 (m, 7H), 3.19-3.04 (m, 2H), 3.04 - 2.87 (m, 2H), 2.29 (5, 3H), 1.33 (s, OH).
Step 3. 4-(tert-butyl}-N-{3-{6-((4-{4-(2-(2-(2-(2-((2-(2,6-dioxopiperidin-3-yi}-1,3-
dioxoiseindolin-4-yl)amino)acetamidojethoxy)ethoxylethyl)piperazine-1-
carbonyl)phenylamino)-4-methyl-5-0x0-4,5-dihydropyrazin-2-yi}-2-
methylphenyi)benzamide (I-1}.

To a solution of N-(3~(6-((4-(4-(2~(2-(2-aminoethoxy jethoxy yethyl)piperazine-1-
carbonylyphenyljamino)-4-methyl-5-oxo-4,5-dihydropyrazin-2-y1)-2-methylphenyl }-4-(tert-
butyiibenzamide trifluoroacetic acid salt (2k, 8 mg, 0.0815 mmol), (2-(2,6-dioxopiperidin-3-yl}-
1,3~dioxoisoindolin-4-yhglycine (21, 40 myg, 0.122 mmol, 1.5 equiv.), and diisopropylethylamine
(43 L., 0.244 mmol, 3 equiv.) in anhydrous DMF (1 mL), was added 1-[Bis{(dimethylamino)
methylene]-1H-1,2 3-triazolo[4,5-blpyridinium 3-oxid hexafluorophosphate (50 mg, 0.130
mmol, 1.6 equiv.) and the resulting mixture was stirred at r.t. for 1 h. The reaction mixture was
purified using HPLC on a reverse phase C18 column followed by further purification via silica
gel column to provide k-1 as a vellow solid (9.4 mg, 0.0092 mmol, 11% yield). '"H NMR (500
MHz, DMSO) 8 11.09 (s, 1H), 9.88 (s, 1H), 944 (5, 1H), 814 (t, /=54 Hz 1H}, 807 (d, /=
83 Hz 2H), 794 (d, /=84 Hz, 2H), 756 (dd, /=187, 8.0 Hz, 3H), 742 — 7.20 {m, 6H), 7.06
(d, /=7 0Hz 1H), 694 (t,J=56Hz, 1H), 6.85(d, J=85Hz, 1H), 507 (dd, J=12.7, 5.3 Hz,
1H),392(d, J=55Hz 2H), 3.69~336 (m, 16H), 3.28 -3.19(m, 2H), 2.89(dd, /=214,95
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Hz, 1H), 2.56 (dd, /= 26.9, 132 Hz, 3H), 2.41 (s, 4H), 2.28 (5, 3H), 2.09 - 1.96 (m, 1H), 1 32 (s,
9H).

Example 3: BTK degradation

MOLM 14 cells were treated with DMSO or with 40 nM, 200 nM, or 1 uM of a BTK
bifunctional degrader compound of the disclosure for 4 hours, followed by protein lysate harvest
and Western blotting analysis of BTK, PTK2B, AURKA, CDK7, and GAPDH levels. Cells
treated with Compound I-0 showed BTK degradation. (FIG. 1)

Sumilar results were seen for Compound -0, Compound II-1, and Compound 11-2 with
Ramos B cells (FIG. 3 and FIG. 4},

Western blotting

Cells were lysed using RIPA buffer supplemented with protease inhibitor cocktail
{Roche} and PhosSTOF phosphatase inhibitor cocktail (Roche) on ice for at least 30 minutes.
The lysates were spun at 20,000 x g for 10 minutes at 4 °C. Protein concentration was
determined using BCA assay (Pierce). Lysate concentrations were normalized, mixed with 4X
NuPAGE LDS sample buffer (supplemented with 10% fresh 2-mercaptoethanol, Thermo Fisher
Scientific), and denatured at 95 °C for 10 minutes. Equal amount of proteins (20-40 mg) was
resolved by Bolt 4-12% Bis-Tris Plus gels, and then transferred onto a nitrocellulose membrane.
The membrane was blocked with 5% non-fat milk in TBS-T (TBS with 0.2% Tween-20),
followed by incubation with primary antibodies at 4 °C overnight. Next day, after washing with
TBS-T, the membrane was incubated with fluorophore-conjugated secondary antibodies for 1
hour at room temperature. The membrane was then washed and scanned with an Odyssey

Infrared scanner (Li-Cor Biosciences, Lincoln, NE).

Example 4: Inhibition of cell proliferation

TMDS cells, a diffuse large B cell lymphoma line highly dependent on BTK activity,
were treated with various concentrations of a BTK bifunctional degrader compound of the
disclosure for 3 days. The proliferation of TMD8 cells was determined as a percentage of TMD3
cells treated with DMSO. Cells treated with Compound -0 showed inhibition of proliferation.
(F1G. 2).

Cellular Proliferation Assay
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100 pL of 5 x 10° cells/mL TMDS cells were seeded per 96-well and treated with
compounds at indicated concentrations (S mM to 0.5 nM in triplicates) for 3 days. Washout
assays were performed in the same way, except that after 6 hours of treatment, cells were washed
3 times with culture medium without drugs, and aliowed to grow in culture medium without
drugs for the remaining time. Relative cell numbers were assessed using CellTiter-Glo assay kits
{Promega, G7571} as described in product manual by luminescence measurements on an
Envision plate reader (PerkinElmer). ICso values were determined using GraphPad Prism v6
nonlinear regression curve fit.

Patient-derived Xenogralt MCL Mouse Model

NSG Mice were grafted with patient-derived mantle cell lymphoma (MCL) cells (IDFBL-
96069). Once burden of disease reached ~ 2%, treatment began with indicated compounds:
vehicle (1P, BID3), Compound H-1 (1P, QD, 50 mg/kg), lenalidomide (1P, QD, 50 mg/kg), and
ibrutinib (PO, QD 30 mg/kg). Mice were treated for two weeks and 4-6 hours after the last
dose, peripheral blood was taken and quantified for disease burden via flow cytometry. Mice

treated with Compound 1I-1 showed efficacy (FIG. 5).
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EQUIVALENTS
Those skilled in the art will recognize, or be able to ascertain using no more than routine
experimentation, 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 applications, and literature references cited herein are hereby expressly

incorporated by reference.
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CLAIMS

L. A bifunctional compound of Formula X:

(Targeting L.igand} ..,,.,.,,( Linker )M(Degron) (X)

wherein:
the Targeting Ligand is capable of binding to BTK,;
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,

wherein the Targeting Ligand is of Formula TL-I and TL-1L

(Rslor {Rs}os
o ARrkaa Y2 N""%""
A M Ya—B~Yg
o
L, Re (TL-ID),

or an enantiomer, diasteromer, stereoisomer, or pharmaceutically acceptable salt thereof,
wherein:

A is phenyl or 5- or 6-membered heteroaryl containing 1 or 2 heteroatoms selected from
N and S, wherein the phenyl or heteroaryl 1s optionally substituted with 1 to 3 Rs;

B is phenyl or 5- or 6-membered heteroaryl containing | or 2 heteroatoms selected from
N and 5, wheretn the phenyl or heteroaryl is optionally substituted with 1 to 3 Ry;

Y7 is NRyoa or O

Y3 1s C(ONRuow or NRiopC(O);

Y18 NRs™ or, when B is bonded to Y, N, or, when Ys is bonded to Ya, N;

Ys 15 absent, C(O), or CHz;

Rs™ is H, {C1-Ca) alkyl, {C1-Cs) haloalkyl, (C1-Ca) alkoxy, (C1-Cs) haloalkoxy, or
halogen;

each Rs 1s independently {C1~Ca) alkyl, (C1-Ca) haloalleyl, (Ci-Cy) alkoxy, {(Ci-Ca)
haloalkoxy, halogen, or oxo;

Re s H, (Ci-Ca) alkyl, or (C1-Ca) halealkyl;

each Ry 1s independently (C1-Cy) allyl, (C1-Ca) haloalkyl, {C1-Ca) alkoxy, (Ci1-Ca)
haloalkoxy, (C1-Cs) hydroxyalkyl, halogen, OH, or NHy;
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each Rs is independently (C1-Ca) alkyl, (C1-Ca) haloatkyl, (C1-Cs) alkoxy, (Ci-Ca)

haloalkoxy, halogen, OH, NHaz, or {C3-Co) cycloalkyl; or two Ra together with the atoms to

which they are attached form a {Cs-Cr) cycloalkyl ring; or at least one Rs and Ruos together with

the atoms to which they are attached form a 5- or 6-membered heterocycloalkyl or hetercaryl

(8]

L83
each Ro 1s independently {Ci1~Ca) alkyl, (C1-Ca) haloalleyl, (Ci-Cy) alkoxy, {(Ci-Ca)

haloalkoxy, or halogen;

containing 1 or 2 heteroatoms selected from N, O, and § and optionally substituted with 1 10 3

Riga and Rios are each independently H, (Ci-Ca) alkyl, or (C1~-Ca) haloalkyl: or at least

10 one Rs and Riov together with the atoms to which they are attached form a 5- or 6-membered
heterocycloalkyl or heteroaryl containing 1 or 2 heteroatoms selected from N, O, and S and
optionally substituted with 1 to 3 Riy;

each Ry 1s independently (C1-Cs) alkyl, (C1-Ca) haloalkyl, (Ci-Ca) alkoxy, (Ci-Cs)
haloatkoxy, halogen, oxo, OH, or NHz; and

15 ol and o2 are each independently 0, 1, 2, or 3, or

the Targeting Ligand is of Formula TL-HIL:

(TL-111),
or an enantiomer, diastereomer, stereoisomer, or pharmaceutically acceptable salt thereof]

wherein:

A !
20 Zois (C1-Cs) alkylenyl, (C2-Co) alkenylenyl, or ~ Ras ! ;
{Riglss

Raz 7
|
7 is NRy, %"NM'Q?‘E% or % Ay % :
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each Ry is independently H, {(C1-Ca) alkyl, or (Ci-Ca) haloalkyl;

Rz is H, {Ci-Cy) alkyl, (C1-Cs) haloalkyl, or CN;

each Rus is independently {C1-Cs) alkyl, (C1-Cy) haloalkyl, (Ci-Ca} alkoxy, (Ci1-Cs)
haloalkoxy, halogen, O-phenyl, OH, or NHy;

Ris 15 H, {C1-Ca) alkvl, halogen, or CN;

each Rus is independently H, {(C1-Ca) alkyl, or (Ci-Ca) haloalkyl;

Ra7is H, (Ci-Cy) alkyl, or (C1-Cy) haloalkyl;

each Riz is independently {(C1-Cs) alkyl, (C1-Cs) haloalkyl, (Ci-Ca) atkoxy, (C1-Cs)
haloalkoxy, halogen, or oxo;

st and s5 are each independently 0, 1, 2, or 3; and

52, 83, and s4 are each independently O or 1,

{Rs)or

S Yy, N
wherein the Targeting Ligand is bonded to the Linker via the % next o Seed -—%-- in TL-L,

{Ra)or

A
Ya N

in TL-IL, and Zo tn TL-HL

2. The bitunctional compound of claim 1, wherein the Targeting Ligand is of Formula TL-L
3. The bifunctional compound of claim 2, wherein Re 15 (Ci-Ca) alkyl.
4. The bifunctional compound of claim 2 or 3, wherein each R is independently (C1-Cs)

alkyl or (C1-Ca) hydroxyalkyl.

5. The bifunctional compound of any one of claims 2-4, wherein Y2 is NH.
6. The bitunctional compound of any one of claims 2-4, wherein Y2 is O.
7. The bifunctional compound of any one of claims 2-6, wherein Ys 15 C{O)NRuow.
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8. The bifunctional compound of any one of claims 2-7, wherein Ys 1s C{(O) or CHz.
9. The bifunctional compound of any one of claums 2-8, wherein B is phenyl or pyridinyl.
10, The bifunctional compound of any one of claims 2-9, wherein A is phenyl, pyridinyl, or

thiophenyl substituted with 1 to 3 Ra.

11, The bifunctional compound of any one of claims 2-10, wherein Rs is (Ci1-Ca) alkyl,

halogen, or (C3~Ce) cycloalkyl.

12.  The bitunctional compound of any one of claims 2-10, wherein two Rz together with the
atoms to which they are attached form a (Cs-C7) cycloalkyl ring; or Rg and Rios together with the
atoms to which they are attached form a 5- or 6-membered heterocycloalkyl or heteroaryl

containing 1 or 2 heteroatoms selected from N, O and S.

3. The bitunctional compound claim 2, wherein the Targeting Ligand is of Formula TL-Ia

or TL-ib:

(TL-Tb),

or an enantiomer, diastereomer, sterectsomer, or pharmaceutically acceptable salt thereof.
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14. The bifunctional compound of claim 1, wherein the Targeting Ligand is of Formula TL-
1L

5. The bifunctional compound of claim 14, wherein Re 18 (C1-Ca) alkyl.

16. The bifunctional compound of claim 14 or 15, wherein each Rs is independently {Ci-C4)

alkyl or (C1-Cy) hydroxyalkyl.

17.  The bifunctional compound of any one of clairns 14-16, wherein Y2 1s NH or O.

18.  The bitunctional compound of any one of claims 14-17, wherein Y3 is C{ONRob.

19, The bifunctional compound of any one of claims 14-18, wherein Ys is C{O) or CHa.

20. The bifunctional compound of any one of claims 14-19, wherein B is pheny! or pyridinyl.
21 The bifunctional compound of any one of claims 14-20, wherein A is phenyl, pyridinyl or

thiophenyl substituted with 1 to 3 Rs.

22, The bifunctional compound of any one of claims 14-21, wherein Ry 15 (C1-Ca) alkyl,

halogen, or {Cs-Ce) cycloalkyl.

23, The bifunctional compound of any one of clairns 14-21, wherein two Rs together with the
atoms to which they are attached form a (Cs-Cr) cycloalkyl ring; or Rs and Ruo together with the
atoms to which they are attached form a 5-or 6-membered heterocycloalkyl or heteroaryl

containing | or 2 heteroatoms selected from N, G, and S.

24, The bifunctional compound claim 14, wherein the Targeting Ligand is of Formula TL-

Tla, TL-1Ib, TL-Iic, TL-IId, or TL-Ile:
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(TL-Ha),

(TL-IIb),

(TL-Tic),

(TL-11d), or

{ 4
Rs (TL-Ie),

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

25. The bitunctional compound claim 14, wherein the Targeting Ligand is of Formula TL-II
or TL-flg:

(TL-IIf), or
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(TL-1g),

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

26. The bifunctional compound of claim 1, wherein the Targeting Ligand is of Formula TL-
HIL
27.  The bifunctional compound of claim 26, wherein each Rizis H.

28 The bitunctional compound of claim 26 or 27, wherein Rz is H.

29.  The bifunctional compound of any one of clairms 26-28, wherein Rus 1s (Ci-Cs) alkyl or

O-phenyl.

30.  The bifunctional compound of any one of claims 26-30, wherein Zo 13

31, The bifunctional compound of any one of claims 206-30, wherein Zo is (Ci-Ca) atkylenyl

{Ca-Co) alkenylenyl.

32 The bitunctional compound of any one of claims 26-31, wherein st 18 2.

(U]
(98]

The bifunctional compound of any one of claims 26-32, wherein 52 15 0.
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34 The bifunctional compound of any one of claims 26-32, wherein s2 is 1.
35.  The bitunctional compound of any one of claims 20-34, wherein 83 1s 0.
5 36,  The bifunctional compound of any one of claims 26-34, wherein s3 is 1.
37. The bitunctional compound of claim 26, wherein the Targeting Ligand is of Formula TL-
Hla or TL-1b:
(TL-IHa) or
10 (TL-1lib),

or an enantiomer, diastereomer, sterecisomer, or pharmaceutically acceptable salt thereof.

38. The bifunctional compound of claim 26, wherein the Targeting Ligand is of Formula TL-

{He, TL-1Iid, TL-{He, or TL-IIf
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83 83
C z (TL-Ile), or C i (TL-11If),

or an enantiomer, diastereomer, sterectsomer, or pharmaceutically acceptable salt thereof.

5 39 The bifunctional compound of claim 26, wherein the Targeting Ligand is of Formula TL-
P : geung Lig

{Hg, TL-Ih, TL-HEI, TL-1L, TL-1Hk, or TL-IHI:

(TL-TTh),
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(TL-111j),

e
= o
NC N”‘\z -
L\,N;ﬁ NG N Nd
(TL-1k), ed T (TL-IN,

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

40. The bifunctional compound of any one of claims 1-39, wherein the Linker is of Formula

L
Z{Z\{\?/"’W\/\}\M/Qﬁi
03 p1 p2

or an enantiomer, diastereomer, or stereoisomer thereof, wherein

(L),

plis an integer selected from 0 to 12;

p2 is an integer selected from O to 12;

p3 is an integer selected from 1 to 6;

each W is independently absent, CHa, O, 8, or NRy4;

Zi1s absent, C(0), CHz, O, (CH2)iNR2s, O(CH2}C(O)NRa4, CIONRzs, (CH2)CIOINR 24,
NR2C(O), (CH)iNR2C(O), (CHOINRus(CH jC(OINR4, or NR2a{CH2 3 C{O)NRs,
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each Ros is independently H or Ci-Cs alkyl;
yis 1,2 or3;
kis 1, 2, 0r3; and
Q1 15 absent, C(O), NHC(O)YCH:, OCH2C(0), or O(CHz)1;
5  wherein the Linker is covalently bonded to a Degron via the % next to (1, and covalently

bonded to a Targeting Ligand via the % next to 71, or the Linker is covalently bonded to a

Degron via the mém next to Z1, and covalently bonded to a Targeting Ligand via the m%__ next

to Qu

10 41, The bifunctional compound of claim 40, wherein the Linker is selected from:

&7
p3 p1

(L1a),

O
£ W /J\\/ -~
03 pt H

(L1b),

O
Z, O )L\\//
e S e
53 pt H

O
Z1
03 pt H
O
03 pt H

{Llc)

2

(L1d),

(Lley,
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(L),

o
Z o
T W %f
p3 Pl
O

i//z1 %”

p3 P
10 O (Lin), and

S

p3
O (Lio)

(Lim),
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42. The bifunctional compound of any one of claims 1-39, wherein the Linker is of Formula

u&{/ Z W, \,/S}‘\ /%W 3 \//\3\{\/)/@2 %\
0 4 W2 pd' b+ /p5

or an enantiomer, diastereomer, of stereoisomer thereof, wherein

(L2),

5 p4 and p4’ are each independently an integer selected from 0 to 12;
pS is an integer selected from 0 to 12;
p6 is an integer selected from 1 to 6;
each W1 1s independently absent, CHa, O, §, or NRus;

ISE==]

i\/)\ {"’;{
N
W2 is NR2sC(OWCHa)oz or ’g 4 u-2

10 each W3 is independently absent, CHz, O, §, or NRys;
7z 1s absent, C(O), CHa, O, (CH2yiNRa2s, O(CH2) C{O)NRas, C{O)NRss,
(CH2)pC(O)NRes, NR2sC(O), (CH2)NRasCO), (CHaOuNRas{(CH ) C{O)NRus, or
NR2s(CH2)nC(O)NRs;
each Rus is independently H or C1-Cs alkyl;
15 jlis 1,2 or3;
klis 1,2 0or3; and

(32 s absent, C{O}, NHC(OYCH:, or O{CH2)12;
wherein the Linker is covalently bonded to a Degron via the % next to Qo, and covalently
bonded to a Targeting Ligand via the % next to L2, or the Linker is covalently bonded to a

20 Degron via the .m%_n next to Zz2, and covalently bonded to a Targeting Ligand via the m%_, next

43, The bifunctional compound of claim 42, wherein the Linker is selected from:
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Z, ‘
06 F’AT o4 Ulps g

Ras (1.23),

O
Z2 AT AF

|
Ras (L2b),
Q
T
W, Wy -~
W w\N/JL\/% \/%\Q/%
06 pd | pat ™
Ras (L2c),
o
T W /J\\/ng %/
. 4 N 4
Ras 0 (L2d)
Q
Tl
o Wy ~
\M/(’ \/\}\N/M\\./Q , g
06 pé I 04
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Q
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06 p4 Tj p4
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O
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0
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O
[L\(\}/QIO\\A\\ //ﬂ\\/’ews\//g}\%
h - R
" p4 T P4

Ras (L21),

b W”‘J‘\ﬂ\ )L\/(f R

*]
R

1.2i),

0 {L.2n),
i N:_-:_.:
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44 The bifunctional compound of any one of claims 1-43, wherein the Degron is of Formula

Do

(DO),
or an enantiomer, diastereomer, or stereoisomer thereof, wherein:

Y 1s a bond, {CH2)16, (CHz)0s-0, {CHz)o6-C{O}NR2s, (CH2)0-6-NR2sC{O), (CHz)o-s-INH,
or (CH2)o6-NR27;

Z41s N or CRag;

Ras is H or C1-Co alkyl;

Ra7is Ci-Cs alkyl or C(0)-C1-Ce alkyl;

Rzgis H or C1-Cs alkyl;

each Ry 18 independently C1-Cs alkyl;

Rso 18 H, deuterium, Ci1-Cs alkyl, F, or C;

each R is independently halogen, OH, C,-Cs alkyl, or C1-Cs alkoxy; or at least one Rx
and at least one R37 together with the atoms to which they are attached form a 5- or 6~-membered
cycloalkyl, aryl, heterocycloatky containing 1 or 2 heteroatoms selected from N, O, and §, or
heteroaryl containing 1 or 2 heteroatoms selected from N, O, and 5, each optionally substituted
with 1 to 3 Rs77;

Risis H, (Ci-Ca) alkyl, (Ci-Cs) haloalkyl; or R3s and Ras together with the atoms to
which they are attached form a 5- or 6-membered heterocycloalkyl or heteroary! containing 1 or
2 heteroatoms selected from N, O, and S and optionally substituted with 1 to 3 Ryy;

Rss 18 H or C1-Cs alkyl; or R3e and Ras together with the atoms to which they are attached
form a S- or 6-membered heterocycloalkyl or heteroaryl containing | or 2 heteroatoms selected
from N, O, and S and optionally substituted with 1 to 3 Rs7;

each Rs7 is independently {(C1-Cs) alkyl, (C1-Cs) haloalkyl, (Ci-Ca) atkoxy, (C1-Cs)
haloatkoxy, halogen, oxo, OH, or NHz; or at feast one R37 and at least one R31 together with the
atoms to which they are attached form a 5- or 6-membmered cycloalkyl, arvl, heterocycioalkyl
containing 1 or 2 heteroatoms selected from N, O, and S, or heteroaryl containing 1 or 2

heteroatoms selected from N, O, and S, each optionally substituted with 1 to 3 Ra77;
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each R37" is independently (Ci-Ca) alkyl, (Ci-Ca) haloalkyl, (C1-Cs) alkoxy, (Ci-Ca)
haloalkoxy, halogen, oxo, OH, or NHz;
qis0, 1, 0r2; and

vis 0, 1,2 or3,

wherein the Degron is covalently bonded to the Linker via % ‘

45.  The bifunctional compound of claim 44, wherein Ras s H.

46.  The bifunctional compound of claim 44 or 45, wherein Z4 is N.

47. The bitunctional compound of any one of claims 44-46, wherein Y 1s a bond, O, or NH.
48, The bifunctional compound of any one of clairns 44-47, wherein the Degron is of

Formuia D0a, DOb, DOc, or DOd:

v

P =2
HN
H | (Rath
4] N N/
Ragly O (DOC) or o (DOd),

or an enantiomer, diastereomer, or sterecisomer thereof.

49. The bitunctional compound of claim 44, wherein the Degron is of Formula D1 or D4:

(Rza)o

Q‘E}}C Zg\

Rza
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or an enantiomer, diastereomer, or stereoisomer thereof, wherein:

(8]

10

73 15 C(O) or C{Rssz)z; and
each Rag is independently H or C1-Cs alkyl.

50.  The bifunctional compound of claim 49, wherein 73 ts C(O) or CHa.
The bifunctional compound of claim 49 or 50, wherein Y is a bond, O, or NH

5T
The bifunctional compound of any one of claims 49-51, wherein, the Degron 15 of

52,
Formula Dla, D1b, Dic, D1d, Die, DIf, Dig, D1k, D1i, D1}, Dik, or D1I:
Y

(Raay Q

Y...._
_______ RN
0 N
HN \?/r /
© 0 (D1j),

15
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(TQQ)Q
C’:( ' O=2
HN HN
(Dik) or

or an enantiomer, diastereomer, or sterecisomer thereof.

53. The bitunctional compound of any one of claims 49-51, wherein the Degron 1s of

5  Formula D43 or Ddb:

(Rzs)q G,
0 N

(Rarhy
HN 3

o0 ¥ (Dda) or

or an enantiomer, diastereomer, or sterepisomer thereof.

54.  The bifunctional compound of any one of claims 1-43, wherein the Degron is of Formula
10 DZ:

CH

HN

(D2),
or an enantiomer, diastereomer, or sterecisomer thereof, wherein:
each R32 18 independently C1-Cs alkyl;
q 150, 1,2, 30r4;
15 Rz is H or Ci-Cs alkyl; and
Rasis H or C1-Cs alkyl,

wherein the Degron is covalently bonded to the Linker via % .

55. The bifunctional compound of claim 54, wherein Rs3 is methyl.
20
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56. The bifunctional compound of claim 54 or 55, wherein the Degron is of Formula D2a,
D2a’, D2b, D2, D2¢, D2¢°, D2d, or D2d":

{Ras)y
R’13 § 3)0

S
N Ryt / N
saVB 9

(D2a’),

5
RS ﬁ N
| (D2d), or (D2d),
or an enantiomer, diastereomer, or sterecisomer thereof.
57 The bifunctional compound of any one of claims 1-43, wherein the Degron is of Formula
10 D3:

D3),
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or an enantiomer, diastereomer, or stereoisomer thereof, wherein:

Yiis a bond, (CHa)i-s, (CH2)0-6-0O, (CH2)o-6-C{O)NRu3, {CH2)o.6-NR43C(0), {CH2)o-NH,
or {CH2)o-6~NRas;

75 is a bond, (CH2)o.6-C{O)NR43, NR43C(O)-(CHz)o-s, {CH2)0.6-3(0)0-2NRa3, NR43S(Oo-2-
{CH2)ow, (CH2)0s~-NR43C((3), CLOINRa3~-(CHz)ows, (CH2)o-6-NR43S(O)o-2, or S{G )0 2NRuz~(CH2)o-
6,

Rz is H or Ci1-Ce alkyl;

Rus 1s C1-Ca alkyl, S{0)02-Ci-Cs alkyl, or C{0)-C1-Cs alkyl;

Rag1s H or C1-Cs alkyl;

each Rao is independently halogen, CN, OH, C1-Co alkvl, or Ci-Cs alkoxy;

each Rai 1s independently halogen, CN, or C1-Cs alkyl;

each Raz is independently halogen, CN, OH, C1-Ce alkyl, or C1-Cs alkoxy;

viis0, 1,2, 3 or4;

v21s 0, 1, or 2; and

v3is 0, 1,20r3,

wherein the Degron is covalently bonded to the Linker via % :
58 The bifunctional compound of claim 57, wherein R3s is H.

59. The bifunctional compound of claim 57 or 538, wherein Zs 18 NHS(O)2.

60.  The bifunctional compound of any oune of claims 57-59, wherein Y1 is a bond, O, or NH.
61. The bitunctional compound of any one of claims 57-60, wherein the Degron 1s of

Formula B3a, D3b, or B3¢
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(D3b), or

or an enantiomer, diastereomer, or stereoisomer thereof.

62. A pharmaceutical composition comprising a therapeutically effective amount of the
bifunctional compound of any one of claims 1-61, or an enantiomer, diastereomer, stereoisomer,

2

or pharmaceutically acceptable salt thereof, and a pharmaceutically accepiable carrier.

63. A method of inhibiting or modulating the amount of Burton’s tyrosine kinase (BTK)},
comprising administering to a subject in need thereof an effective amount of a compound of any

one of claims 1-61.

64. A method of treating or preventing a disease in which BTK plays a role, comprising
administering to a subject in need thereof and effective amount of a compound of any one of

claims 1-61.

6S. The method of claim 64, wherein the disease 15 cancer or a proliferation disease.

66. The method of claim 65, wherein the cancer is lung cancer, colon cancer, breast cancer,
prostate cancer, liver cancer, pancreatic cancer, brain cancer, kidney cancer, ovarian cancer,
stomach cancer, skin cancer, bone cancer, gastric cancer, glioma, glioblastoma, hepatocellular
carcinoma, papillary reval carcinoma, head and neck squamous cell carcinoma, leukemias,

lvmphomas, myelomas, or solid tumors.
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67.  Use of a bifunctional compound of any one of claims 1-61 in the manufacture of a

medicament for treating or preventing a disease in which BTK plays a role.

68. A bifunctional compound of any one of claims 1-61 for treating or preventing of a

disease in which BTK plays a role.
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