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INHIBITORS OF EGFR AND METHODS OF USE THEREOF
RELATED APPLICATIONS

[0001] This application claims the benefit of, and priority to, U.S. provisional application
Nos. 62/186,563, filed June 30, 2015, and 62/259,895, filed November 25, 2015, the entire

contents of which are incorporated herein by reference in their entireties.
GOVERNMENT SUPPORT

[0002] The work described herein was supported by the National Institutes of Health, NIH
Grant No. PO1 CA154303. The U.S. Government has certain rights to the claimed invention.

BACKGROUND OF THE DISCLOSURE

[0003] The epidermal growth factor receptor (EGFR, Erb-B1) belongs to a family of
proteins, involved in the proliferation of normal and malignant cells (Arteaga, C. L., J. Clin.
Oncol. 19, 2001, 32-40). Overexpression of Epidermal Growth Factor Receptor (EGFR) is
present in at least 70% of human cancers (Seymour, L. K., Curr. Drug Targets 2, 2001, 117-133)
such as, non-small cell lung carcinomas (NSCLC), breast cancers, gliomas, squamous cell
carcinoma of the head and neck, and prostate cancer (Raymond et al., Drugs 60 Suppl. 1, 2000,
discussion 41-2; Salomon et al., Crit. Rev. Oneal. Hematol. 19, 1995, 183-232; Voldborg et al ,
Ann. Oneal. 8, 1997, 1197-1206). The EGFR-TK is therefore widely recognized as an attractive
target for the design and development of compounds that can specifically bind and inhibit the
tyrosine kinase activity and its signal transduction pathway in cancer cells, and thus can serve as
either diagnostic or therapeutic agents. For example, the EGFR tyrosine kinase (EGFR-TK)
reversible inhibitor, TARCEVA RTM, is approved by the FDA for treatment of NSCLC and
advanced pancreatic cancer. Other anti-EGFR targeted molecules have also been approved
including LAPATINIB RTM and IRESSA RTM.

[0004] Epidermal growth factor receptor (EGFR) tyrosine kinase inhibitors (TKIs) are
effective clinical therapies for £GFR mutant advanced non-small cell lung cancer (NSCLC)
patients (Mok, T.S , et al., N. Engl. J. Med. 361, 2009, 947-57; Paez, J.G,, et al., Science. 304,
2004, 1497-500; Lynch, T. J., et al., N. Engl. J. Med. 350, 2004, 2129-39; Rosell, R, et al ,
Lancet Oncol. 13,2012, 239-46). Several randomized clinical trials have demonstrated that

EGFR TKIs are more effective, as measured by response rate (RR) and progression free survival
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(PFS), than chemotherapy when used as initial systemic treatment for advanced £G/'R mutant
NSCLC (Mok, T.S,, et al., N. Engl. J. Med. 361, 2009, 947-57; Rosell, R, et al., Lancet Oncol.
13, 2012, 239-46; Sequist, L.V. et al., J. Clin. Oncol. 31, 2013, 3327-34, Wu, Y L., et al., Lancet
Oncol. 15,2014, 213-22; Maemondo, M, et al. N. Engl. J. Med. 362, 2010, 2380-8; Zhou, C., et
al., Lancet Oncol. 12,2011, 735-42; Mitsudomi, T., et al., Lancet Oncol. 11, 2010, 121-8).
However, the vast majority of patients will develop disease progression following successful
treatment with an EGFR TKI. The most common mechanism of acquired resistance, detected in
60% of patients, is a secondary mutation in £GFR at position T790 (T790M) (Yu, H A, etal.,
Clin. Cancer Res. 19, 2013, 2240-7). This mutation, leads to an increase in ATP affinity, thus
making it more difficult for reversible EGFR TKIs gefitinib and erlotinib to bind the EGFR TKI
domain (Yun C.H., et al., Proc. Natl. Acad. Sci. U S A. 105, 2008, 2070-5).

[0005] Covalent EGFR inhibitors have emerged as strategies to inhibit EGFR T790M
containing cancers. However, in lung cancer patients, afatinib is only effective in EGFR TKI
naive EGFR mutant cancers and has a RR of < 10% in patients with NSCLC that have developed
resistance to gefitinib or erlotinib (Miller V. A, et al., Lancet Oncol. 13, 2012, 528-38). Afatinib
is a potent inhibitor of both mutant and wild type (WT) EGFR. Inhibition of WT EGFR leads to
toxicities, including skin rash and diarrhea, which limits the ability to escalate afatinib doses in
patients to those necessary to inhibit EGFR T790M. Irreversible pyrimidine EGFR inhibitors,
including the tool compound WZ4002 and clinical compounds CO-1686 and AZD9291,
overcome many of the limitations of afatinib (Zhou, W, et al., Nature 462, 2009, 1070-4;
Walter, A.O., et al., Cancer Discov. 3, 2013, 1404-15; Cross, D.A., et al., Cancer Discov. 2014).
They are not only more potent on EGFR T790M, but also selectively inhibit mutant over WT
EGFR and hence should lead to increased clinical efficacy and less toxicity compared with
afatinib (Zhou, W, et al.;Walter, A.O, et al; Cross, D.A_, et al.).

[0006] However, all current EGFR TKIs target the ATP site, and while third generation
irreversible inhibitors can overcome T790M, they are all rendered impotent by the C797S
mutation, which is already arising in treated patients. Cetuximab, an anti-EGFR antibody that
blocks receptor dimerization is not effective in EGFR-mutant NSCLC, because mutational
activation of the kinase is effectively “downstream” of receptor dimerization. Hence, alternative
strategies to inhibit EGFR are needed. At present, suitable compounds with alternative

mechanisms of action targeting mutant EGFR are not available. Thus, there is a need for novel
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and potent small molecule EGFR inhibitors with alternative mechanisms of action targeting

mutant EGFR.
SUMMARY OF THE DISCLOSURE

[0007] The present disclosure relates to compounds of Formula (I'), as defined herein, that
are capable of modulating EGFR activity. The disclosure features methods of treating or
preventing a disease in which EGFR plays a role in a subject in need thereof by administering to
the subject a therapeutically effective amount of a compound of Formula (I'), or a
pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof, as
defined herein. The methods of the disclosure can be used to treat diseases in which EGFR plays
a role by inhibiting the kinase activity of EGFR.

[0008] A first aspect of the disclosure relates to compounds of Formula (I'):

""Ra (1),

or pharmaceutically acceptable salts, hydrates, solvates, prodrugs, stereoisomers, or tautomers
thereof, wherein Ry, R;, R3, R4, Rs, Ry, m, and n are described herein in detail below.

[0009] Another aspect of the present disclosure relates to a pharmaceutical composition
comprising a compound of Formula (I'), or a pharmaceutically acceptable salt, hydrate, solvate,
prodrug, stereoisomer, or tautomer thereof, and a pharmaceutically acceptable carrier. In another
aspect, the pharmaceutical composition further comprises a second agent wherein said second
agent prevents EGFR dimer formation, and a pharmaceutically acceptable carrier.

[0010] Another aspect of the present disclosure relates to a method of inhibiting a kinase.
The method comprises administering to a subject in need thereof an effective amount of a
compound of Formula (I'), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
stereoisomer, or tautomer thereof. In one aspect, the method further comprises administering to
the subject a second agent wherein said second agent prevents EGFR dimer formation.

[0011] Another aspect of the present disclosure relates to a method of inhibiting epidermal
growth factor receptor (EGFR). The method comprises administering to a subject in need

thereof an effective amount of a compound that binds to an allosteric site in EGFR, or a
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pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof. In
another aspect, the method further comprises administering to the subject a second agent wherein
said second agent prevents EGFR dimer formation.

[0012] Another aspect of the present disclosure relates to a method of inhibiting epidermal
growth factor receptor (EGFR). The method comprises administering to a subject in need
thereof an effective amount of a compound of Formula (I'), or a pharmaceutically acceptable salt,
hydrate, solvate, prodrug, stereoisomer, or tautomer thereof. In another aspect, the method
further comprises administering to the subject a second agent wherein said second agent
prevents EGFR dimer formation.

[0013] Another aspect of the present disclosure relates to a method of treating or preventing
a disease. The method comprises administering to a subject in need thereof an effective amount
of a compound that binds to an allosteric site in EGFR, or a pharmaceutically acceptable salt,
hydrate, solvate, prodrug, stereoisomer, or tautomer thereof. In another aspect, the method
further comprises administering to the subject a second agent wherein said second agent
prevents EGFR dimer formation.

[0014] Another aspect of the present disclosure relates to a method of treating or preventing
a disease. The method comprises administering to a subject in need thereof an effective amount
of a compound of Formula (I'), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
stereoisomer, or tautomer thereof. In another aspect, the method further comprises administering
to the subject a second agent wherein said second agent prevents EGFR dimer formation.

[0015] Another aspect of the present disclosure relates to a method of treating or preventing
a kinase mediated disorder. The method comprises administering to a subject in need thereof an
effective amount of a compound that binds to an allosteric site in EGFR, or a pharmaceutically
acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof. In another aspect,
the method further comprises administering to the subject a second agent wherein said second
agent prevents EGFR dimer formation.

[0016] Another aspect of the present disclosure relates to a method of treating or preventing
a kinase mediated disorder. The method comprises administering to a subject in need thereof an
effective amount of a compound of Formula (I'), or a pharmaceutically acceptable salt, hydrate,

solvate, prodrug, stereoisomer, or tautomer thereof. In another aspect, the method further
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comprises administering to the subject a second agent wherein said second agent prevents EGFR
dimer formation.

[0017] Another aspect of the present disclosure relates to a method of treating or preventing
a disease, wherein the disease is resistant to an EGFR targeted therapy, such as a therapy with
gefitinib, erlotinib, AZD9291, CO-1686 or WZ4002. The method comprises administering to a
subject in need thereof an effective amount of a compound that binds to an allosteric site in
EGFR, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or
tautomer thereof. In another aspect, the method further comprises administering to the subject a
second agent wherein said second agent prevents EGFR dimer formation.

[0018] Another aspect of the present disclosure relates to a method of treating or preventing
a disease, wherein the disease is resistant to an EGFR targeted therapy, such as a therapy with
gefitinib, erlotinib, AZD9291, CO-1686 or WZ4002. The method comprises administering to a
subject in need thereof an effective amount of a compound of Formula (I'), or a pharmaceutically
acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof. In another aspect,
the method further comprises administering to the subject a second agent wherein said second
agent prevents EGFR dimer formation.

[0019] Another aspect of the present disclosure relates to a method of treating or preventing
cancer, wherein the cancer cell comprises an activated EGFR. The method comprises
administering to a subject in need thereof an effective amount of a compound that binds to an
allosteric site in EGFR, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
stereoisomer, or tautomer thereof. In another aspect, the method further comprises administering
to the subject a second agent wherein said second agent prevents EGFR dimer formation.

[0020] Another aspect of the present disclosure relates to a method of treating or preventing
cancer, wherein the cancer cell comprises an activated EGFR. The method comprises
administering to a subject in need thereof an effective amount of a compound of Formula (I'), or
a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof.
In another aspect, the method further comprises administering to the subject a second agent
wherein said second agent prevents EGFR dimer formation.

[0021] Another aspect of the present disclosure relates to a method of treating or preventing
cancer in a subject, wherein the subject is identified as being in need of EGFR inhibition for the

treatment or prevention of cancer. The method comprises administering to the subject an
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effective amount of a compound that binds to an allosteric site in EGFR, or a pharmaceutically
acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof. In another aspect,
the method further comprises administering to the subject a second agent wherein said second
agent prevents EGFR dimer formation.

[0022] Another aspect of the present disclosure relates to a method of treating or preventing
cancer in a subject, wherein the subject is identified as being in need of EGFR inhibition for the
treatment or prevention of cancer. The method comprises administering to the subject an
effective amount of a compound of Formula (I'), or a pharmaceutically acceptable salt, hydrate,
solvate, prodrug, stereoisomer, or tautomer thereof. In another aspect, the method further
comprises administering to the subject a second agent wherein said second agent prevents EGFR
dimer formation.

[0023] Another aspect of the present disclosure relates to a method of treating or preventing
cancer, wherein the cancer cell comprises an activated ERBB2. The method comprises
administering to a subject in need thereof an effective amount of a compound that binds to an
allosteric site in ERBB2, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
stereoisomer, or tautomer thereof. In another aspect, the method further comprises administering
to the subject a second agent wherein said second agent prevents ERBB2 dimer formation.
[0024] Another aspect of the present disclosure relates to a method of treating or preventing
cancer, wherein the cancer cell comprises an activated ERBB2. The method comprises
administering to a subject in need thereof an effective amount of a compound of Formula (I'), or
a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof.
In another aspect, the method further comprises administering to the subject a second agent
wherein said second agent prevents ERBB2 dimer formation.

[0025] Another aspect of the present disclosure relates to a method of treating or preventing
cancer in a subject, wherein the subject is identified as being in need of ERBB2 inhibition for the
treatment of cancer. The method comprises administering to the subject an effective amount of a
compound that binds to an allosteric site in ERBB2, or a pharmaceutically acceptable salt,
hydrate, solvate, prodrug, stereoisomer, or tautomer thereof. In another aspect, the method
further comprises administering to the subject a second agent wherein said second agent prevents

ERBB2 dimer formation.
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[0026] Another aspect of the present disclosure relates to a method of treating or preventing
cancer in a subject, wherein the subject is identified as being in need of ERBB2 inhibition for the
treatment of cancer. The method comprises administering to the subject an effective amount of a
compound of Formula (I'), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
stereoisomer, or tautomer thereof. In another aspect, the method further comprises administering
to the subject a second agent wherein said second agent prevents ERBB2 dimer formation.
[0027] Another aspect of the present disclosure relates to a kit comprising a compound
capable of inhibiting EGFR activity selected from a compound of Formula (I'), or a
pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof. In
another aspect, the kit further comprises a second agent wherein said second agent prevents
EGFR dimer formation.

[0028] Another aspect of the present disclosure relates to a compound that binds to an
allosteric site in EGFR, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
stereoisomer, or tautomer thereof, for use in the manufacture of a medicament for treating or
preventing a disease in which EGFR plays a role. In another aspect, the present disclosure
relates to a compound that binds to an allosteric site in EGFR, or a pharmaceutically acceptable
salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof, and a second agent wherein
said second agent prevents EGFR dimer formation for use in the manufacture of a medicament
for treating or preventing a disease in which EGFR plays a role.

[0029] Another aspect of the present disclosure relates to a compound of Formula (I'), or a
pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof, for
use in the manufacture of a medicament for treating or preventing a disease in which EGFR
plays a role. In another aspect, the present disclosure relates to a compound of Formula (T'), or a
pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof,
and a second agent wherein said second agent prevents EGFR dimer formation for use in the
manufacture of a medicament for treating or preventing a disease in which EGFR plays a role.
[0030] Another aspect of the present disclosure relates to the use of a compound that binds to
an allosteric site in EGFR, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
stereoisomer, or tautomer thereof, in the treatment or prevention of a disease in which EGFR
plays a role. In another aspect, the present disclosure relates to the use of a compound that binds

to an allosteric site in EGFR, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
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stereoisomer, or tautomer thereof, and a second agent wherein said second agent prevents EGFR
dimer formation in the treatment or prevention of a disease in which EGFR plays a role.

[0031] Another aspect of the present disclosure relates to the use of a compound of Formula
(I'), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer
thereof, in the treatment or prevention of a disease in which EGFR plays a role. In another
aspect, the present disclosure relates to the use of a compound of Formula (I'), or a
pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof,
and a second agent wherein said second agent prevents EGFR dimer formation in the treatment
or prevention of a disease in which EGFR plays a role.

[0032] In one embodiment, in any of the above aspects, a compound of Formula (I') is
(/\S 0]
A A
H

Compound I-126:
Vaval
N NH
7/
: o
el
F (1-126),

or pharmaceutically acceptable salts, hydrates, solvates, prodrugs, stereoisomers, or tautomers
thereof. In one embodiment, Compound I-126 is administered in any of the above methods
without a second agent which prevents EGFR dimer formation. In one embodiment, Compound
[-126 is for use in the manufacture of medicament as described above, without a second agent
which prevents EGFR dimer formation. In one embodiment, Compound I-126 is for use in the
treatment or prevention as described above, without a second agent which prevents EGFR dimer
formation

[0033] The present disclosure provides inhibitors of EGFR, such as EGFR containing one or
more mutations, that are therapeutic agents in the treatment or prevention of diseases such as
cancer and metastasis.

[0034] The present disclosure further provides compounds and compositions with an
improved efficacy and/or safety profile relative to known EGFR inhibitors. The present
disclosure also provides agents with novel mechanisms of action toward EGFR kinases in the
treatment of various types of diseases including cancer and metastasis.

[0035] The details of the disclosure are set forth in the accompanying description below.
Although methods and materials similar or equivalent to those described herein can be used in

8
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the practice or testing of the present disclosure, illustrative methods and materials are now
described. Other features, objects, and advantages of the disclosure will be apparent from the
description and from the claims. In the specification and the appended claims, the singular forms
also include the plural unless the context clearly dictates otherwise. Unless defined otherwise,
all technical and scientific terms used herein have the same meaning as commonly understood by
one of ordinary skill in the art to which this disclosure belongs. All patents and publications
cited in this specification are incorporated herein by reference in their entireties.

[0036] The contents of all references (including literature references, issued patents,
published patent applications, and co-pending patent applications) cited throughout this
application are hereby expressly incorporated herein in their entireties by reference. Unless
otherwise defined, all technical and scientific terms used herein are accorded the meaning

commonly known to one with ordinary skill in the art.
BRIEF DESCRIPTION OF THE DRAWINGS

[0037] FIG. 1A shows the chemical structure of Compound Al.

[0038] FIG. 1B shows an overall view of the crystal structure of Compound A1 bound to
T790M-mutant EGFR. Compound A1 is shown in CPK form with carbon atoms and the ATP
analog AMP-PNP is shown in stick form. The kinase adopts an inactive conformation, and
Compound A1 occupies an allosteric site created by outward displacement of the C-helix.
[0039] FIG. 1C shows the detailed view of interactions of Compound A1 with EGFR in the
crystal structure of Compound A1 bound to T790M-mutant EGFR. The compound forms a
hydrogen bond with Asp855 in the “DFG” segment of the kinase (dashed line), and the
aminothiazole group extends between active site residue Lys745 and the mutant gatekeeper
Met790. A number of hydrophobic residues contact the phenyl and oxindole “blades” of the
compound.

[0040] FIG. 2A is a graph showing EGFR activity in wild type and mutant EGFR kinases
when treated with various concentrations of Compound A1 using 10 uM ATP and 0.5 uM EGFR
kinase (wild type, L858R, T790M, or L858R/T790M) and 1.25 mM poly[Glu,sTyr] as a peptide
substrate.

[0041] FIG. 2B is a graph showing EGFR activity in wild type and mutant EGFR kinases
when treated with various concentrations of Compound A1l using 1 mM ATP and 0.5 uM EGFR



WO 2017/004383 PCT/US2016/040421

kinase (wild type, L858R, T790M, or L858R/T790M) and 1.25 mM poly[GlusTyr] as a peptide
substrate.

[0042] FIG. 3A shows structure of Compound A1 in complex with EGFR.

[0043] FIG. 3B shows structure of lapatinib bound to EGFR (PDB ID 1XKK). Lapatinib
also binds an inactive conformation of the kinase. Like other anilinoquinazoline inhibitors it
occupies the ATP site, but it also extends into the allosteric pocket occupied by Compound Al.
Note that it places phenyl groups in positions similar to those occupied by the aminothiazole and
phenyl substituents of Compound Al.

[0044] FIG. 3C shows structure of MEK 1 kinase bound to allosteric MEK 1 inhibitor
GDC0973 (Cobimetinib). GDC0973 and other allosteric MEK inhibitors occupy a pocket
created by displacement of the C-helix in the inactive conformation of the kinase. Most
allosteric MEK inhibitors make hydrogen bond interactions with the y-phosphate group of ATP
that are important for their potency. The allosteric EGFR inhibitors described herein bind in a
generally analogous location in EGFR, but lack any clear structural similarity to MEK inhibitors
and do not contact the y-phosphate group of ATP.

[0045] FIG. 4 is a graph showing EGFR activity in cells expressing EGFR T790M/L858R
treated with 1 pg/mL cetuximab.

[0046] FIG. 5 is a western blot showing the levels of pEGFR, EGFR, pAkt, Akt, pErk, Erk,
and tubulin in cells expressing EGFR T790M/L858R after a 8-hour treatment with Compound I-

126, in the absence or presence of cetuximab.
DETAILED DESCRIPTION OF THE DISCLOSURE

Compounds of the Disclosure

[0047] A first aspect of the disclosure relates to compounds of Formula (I'):

TR ),

or pharmaceutically acceptable salts, hydrates, solvates, prodrugs, stereoisomers, or tautomers

thereof, wherein:
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R, is (Cs-Cyp) aryl, or heteroaryl comprising one or two 5- to 7-membered rings and 1-4
heteroatoms selected from N, O, and S, wherein the aryl and heteroaryl are each optionally
substituted with one or more Ryy;

each Ry; is independently selected from (C,-Cy) alkyl, (C;-C4) haloalkyl, (C,-C4) alkoxy,
(C1-Cy) haloalkoxy, halogen, NO,, OH, CN, C(O)R;3, C(O)OR;3, C(O)NR 3R 14, NR 3R 14, (C3-
C-) cycloalkyl, heterocyclyl comprising a 5- to 7-membered ring and 1-3 heteroatoms selected
from N, O, and S, (Cs-Cp) aryl, and heteroaryl comprising one or two 5- to 7-membered rings
and 1-4 heteroatoms selected from N, O, and S, wherein the alkyl, cycloalkyl, heterocyclyl, aryl,
and heteroaryl are each optionally substituted with one or more R»;

each R, is independently selected from (C,-C4) alkyl, (C,-Cy) haloalkyl, (C,-C,) alkoxy,
(C1-Cy) haloalkoxy, halogen, NO,, OH, CN, (Cs-C5) cycloalkyl, heterocyclyl comprising a 5- to
7-membered ring and 1-3 heteroatoms selected from N, O, and S, (Cs-C)0) aryl, and heteroaryl
comprising one or two 5- to 7-membered rings and 1-4 heteroatoms selected from N, O, and S,
wherein the aryl and heteroaryl are each optionally substituted with one or more substituents
independently selected from (C;-Cy) alkyl, (C,-Cy4) alkoxy, (C1-C4) haloalkyl, (C;-Cy)
haloalkoxy, halogen, NH,, NH(C,-C,) alkyl, N((C;-C4) alkyl),, (C3-C5) cycloalkyl, and
heterocyclyl comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S;

each R; is independently selected from H, (C,-C,) alkyl, (Cs-C5) cycloalkyl, and
heterocyclyl comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S,
wherein the alkyl, cycloalkyl, and heterocyclyl are each optionally substituted with one or more
substituents independently selected from (C,-C4) alkyl, halogen, OH, NH,, NH(C;-C,) alkyl,
N((C,-C4) alkyl),, and heterocyclyl comprising a 5- to 7-membered ring and 1-3 heteroatoms
selected from N, O, and S;

each Ry4 is independently H or (C;-C3) alkyl;

R, is H or (C;-Cs) alkyl,

R; is H or (C;-Cs) alkyl,

o
|\/\x1

K
Ry is (C1-Cs) alkyl or (Ree.

X1 1s N or CRg;

11
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Re 1s H, (C;1-Cy) alkyl, (C;-Cy4) haloalkyl, (C;-Cs) alkoxy, (C;-Cs4) haloalkoxy, halogen,
NO,, NH,, (CH;)q0OH, S(O)Ry3, or CN;

each R is independently selected from (C;-C4) alkyl, (C;-C4) haloalkyl, (C,-C4) alkoxy,
(C1-Cy) haloalkoxy, halogen, NO,, NH,, (CH,);OH, S(O).R,3, and CN;

Rs is NR1sR6;

Rs is H or (C,-Cy) alkyl;

Ris1s H or (C;-Cs) alkyl;

Ry 15 (Cs-Cip) aryl, or heteroaryl comprising a 5- to 7-membered ring and 1-3
heteroatoms selected from N, O, and S, wherein the aryl and heteroaryl are each optionally
substituted with one or more Ryg; or

Ris and Ry together with the nitrogen atom to which they are attached form a 5- or 6-
membered heterocyclyl optionally comprising 1 or 2 additional heteroatoms selected from N, O,
and S and optionally substituted with one or more oxo groups, wherein the heterocyclyl is fused
with a phenyl ring which is optionally substituted with one or more R;

each Rz is independently selected from (C,-Cy) alkyl, (C1-C4) alkoxy, (C1-C4) haloalkyl,
(C1-Cy) haloalkoxy, halogen, C(O)O(C;-C4) alkyl, NO,, C(O)NH(C,;-C,) alkyl, NH,, NH(C;-C4)
alkyl, and N((C;-C,) alkyl),, wherein the alkyl is optionally substituted with one or more
substituents independently selected from halogen, OH, NH,, NH(C,-C,) alkyl, and N((C,-C,)
alkyl),;

each Ry is independently selected from halogen, O(CH;),3-OH, (C;-C-) cycloalkyl, (Cs-
C~) cycloalkenyl, (Cs-Cp) aryl, NH-(Cs-C1p) aryl, and heteroaryl comprising one or two 5- to 7-
membered ring and 1-4 heteroatoms selected from N, O, and S, wherein the aryl and heteroaryl
are each optionally substituted with one or more Ryg; or

two Rg together with the atoms to which they are attached form a (Ce-Co) aryl
optionally substituted with one or more Ryo;

each Ry is independently selected from (C,-Cy) alkyl, (C,-C4) alkoxy, (C,-C4) haloalkyl,
(C;-Cy) haloalkoxy, halogen, C(O)OH, C(O)O(C,;-C,) alkyl, C(O)NR;;R;;, O(CH;),.5-OH, NH,,
OH, CN, O(CH;)-3-(Cs-Cy0) aryl, and (CH;)o.3-heterocyclyl which comprises a 5- to 7-
membered ring and 1-3 heteroatoms selected from N, O, and S, wherein the heterocyclyl is

optionally substituted with one or more substituents independently selected from (C;-C4) alkyl,
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(C1-Cy) alkoxy, (C;-Cy) haloalkyl, (C;-C4) haloalkoxy, halogen, NH,, NH(C;-C,) alkyl, N((C;-
C,) alkyl),, S(O),NH;, (CH,);OH, C(O)(CH;);OH, and C(O)O(C,-C,) alkyl),

Ry1 1s H or (C;1-Cs) alkyl;

Ry, 1s H or (C;-C4) alkyl optionally substituted with one or more substituents
independently selected from NH,, NH(C;-Cy) alkyl, N((C;-C,4) alkyl),, and heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S; or

Ry1 and Ry, together with the nitrogen atom to which they are attached form a 5- or 6-
membered heterocyclyl optionally containing 1-2 additional heteroatoms selected from N, O, and
S;

R,; is H or NHj;

m and n are each independently O or 1;

each r and each q are independently O, 1, or 2;
each sis 1 or 2; and

1,2,3 or4;

pisO, 1,2,
provided that when mis 0, nis O, p is 0, R;5s and R together with the nitrogen atom to

which they are attached form an unsubstituted isoindolinone, and Re is H, then R; is not

provided that Ry is not 4-fluoro-2-hydroxyphenyl.

[0048] (1a) In some embodiments of Formula (I'), R, is H.

[0049] (1b) In some embodiments of Formula (I'), R; is (C;-C;) alkyl (e.g., methyl, ethyl,
propyl, or i-propyl). In other embodiments, R, is methyl. In other embodiments, R, is ethyl.
[0050] (2a) In some embodiments of Formula (I'), R; is H.

[0051] (2b) In some embodiments of Formula (I'), R is (C,-C;) alkyl (e.g., methyl, ethyl,
propyl, or i-propyl). In other embodiments, R3 is methyl. In other embodiments, Rs is ethyl.
[0052] (3a) In some embodiments of Formula (I'), R4 1s (C;-Cs) alkyl (e.g., methyl, ethyl,
propyl, or i-propyl). In other embodiments, R4 is methyl. In other embodiments, Ry is ethyl.

13
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[0053] (3b) In some embodiments of Formula (I'), R4 is (R)e (e.g., phenyl, 2-
pyridinyl, 3-pyridinyl, or 4-pyridinyl).
[0054] (4a) In some embodiments of Formula (I'), X; is N.
[0055] (4b) In some embodiments of Formula (I'), X is CRe.
[0056] (5a) In some embodiments of Formula (I'), R¢ 1s H.
[0057] (5b) In some embodiments of Formula (I'), R 1s (C;-Cy) alkyl (e.g., methyl, ethyl,
propyl, i-propyl, or butyl).
[0058] (5¢) In some embodiments of Formula (I'), Re is (C;-C4) haloalkyl (e.g., CHyF, CHF,,
or CF3) or (C;-Cy) haloalkoxy (e.g., OCH,F, OCHF,, or OCF3).
[0059] (5d) In some embodiments of Formula (I'), R 1s (C,-C4) alkoxy (e.g., methoxy,
ethoxy, propoxy, or butoxy).
[0060] (5e) In some embodiments of Formula (I'), Re is halogen (e.g., F, Cl, Bror I). In
other embodiments, R is F or Cl. In further embodiments, R¢ is F.
[0061] (5f) In some embodiments of Formula (I'), R¢ is NO,, NH,, (CH,)OH, S(O).Ry3, or
CN. In further embodiments, R 1s (CH,)qOH, S(O):R»3, NO,, or NH,.
[0062] (6a) In some embodiments of Formula (I'), at least one Ry is (C,-C4) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl).
[0063] (6b) In some embodiments of Formula (I'), at least one R is (C,-C,) haloalkyl (e.g.,
CH,F, CHF,, or CF3) or (C,-C4) haloalkoxy (e.g., OCH,F, OCHF,, or OCF3).
[0064] (6¢) In some embodiments of Formula (I'), at least one Ry is (C,-C4) alkoxy (e.g.,
methoxy, ethoxy, propoxy, or butoxy).
[0065] (6d) In some embodiments of Formula (I'), at least one R is halogen (e.g., F, Cl, Br
or I). In other embodiments, at least one R;is F or Cl. In further embodiments, at least one R is
F.
[0066] (6e) In some embodiments of Formula (I'), at least one Ry is NO,, NH,, (CH,),OH,
S(O)Ry3, or CN. In further embodiments, at least one R; is (CH,),OH, S(O):R»3, NO,, or NH,.
[0067] (6f) In some embodiments of Formula (I'), at least one R is halogen (e.g., F, CI, Br or
I) and at least one Ry is OH.
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[0068] (6g) In some embodiments of Formula (I'), one R is halogen (e.g., F, CI, Br or I) and
one R51s OH.

[0069] (7a) In some embodiments of Formula (I'), Rs is NRsR 6.

[0070] (7b) In some embodiments of Formula (I'), Rs is N(H)-phenyl.

[0071] (8a) In some embodiments of Formula (I'), Rys5 is H.

[0072] (8b) In some embodiments of Formula (I'), R;s is (C;-Cs) alkyl (e.g., methyl, ethyl,
propyl, or i-propyl). In other embodiments, R;s is methyl. In other embodiments, R;s is ethyl.
[0073] (9a) In some embodiments of Formula (I'), Ris is (Cs-C10) aryl optionally substituted
with one or more Rjs. In other embodiments, Rj¢ is phenyl optionally substituted with one or
more Rig. In further embodiments, R ¢ is phenyl optionally substituted with one to three Rs.
[0074] (9b) In some embodiments of Formula (I'), Rj¢ is heteroaryl comprising a 5- to 7-
membered ring and 1-3 heteroatoms selected from N, O, and S (e.g., pyrrolyl, pyrazolyl,
imidazolyl, triazolyl, oxazolyl, isoxazolyl, oxadiazolyl, dioxazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, dithiazolyl, thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl, triazinyl, efc.)
optionally substituted with one or more R;s. In further embodiments, Ry is 2-pyridinyl, 3-
pyridinyl, or 4-pyridinyl optionally substituted with one or more Rys.

[0075] (9¢) In some embodiments of Formula (I'), Ri5s and Ry together with the nitrogen
atom to which they are attached form a 5- or 6-membered heterocyclyl optionally comprising 1
or 2 additional heteroatoms selected from N, O, and S (e.g., pyrrolidinyl, pyrazolidinyl,
imidazolidinyl, triazolidinyl, oxazolidinyl, isoxazolidinyl, oxadiazolidinyl, dioxazolidinyl,
thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl, piperidinyl,
hexahydropyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxanyl, e#c.) and optionally

substituted with one or more oxo groups. In other embodiments, R;5s and R4 together with the

g

[0076] (10a) In some embodiments of Formula (I'), at least one R,z is (C;-Cy) alkyl (e.g.,

nitrogen atom to which they are attached form

methyl, ethyl, propyl, i-propyl, or butyl) optionally substituted with one or more substituents
independently selected from halogen (e.g., F, Cl, Br or I), OH, NH,, NH(C,-C,) alkyl (e.g.,
methylamino, ethylamino, propylamino, or butylamino), and N((C,-C4) alkyl), (e.g.,
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dimethylamino, diethylamino, dipropylamino, or dibutylamino). In other embodiments, at least
one Rg is methyl or ethyl optionally substituted with one or more substituents independently
selected from halogen (e.g., F, Cl, Br or I), OH, NH,, NH(C,-Cy) alkyl (e.g., methylamino,
ethylamino, propylamino, or butylamino), and N((C;-Cs) alkyl), (e.g., dimethylamino,
diethylamino, dipropylamino, or dibutylamino). In other embodiments, at least one R is methyl
or ethyl.

[0077] (10b) In some embodiments of Formula (T'), at least one Rs is (C1-C4) alkoxy (e.g.,
methoxy, ethoxy, propoxy, or butoxy).

[0078] (10c) In some embodiments of Formula (I'), at least one Rys is (C1-C4) haloalkyl (e.g.,
CH,F, CHF,, or CF;) or (C,-C4) haloalkoxy (e.g., OCH,F, OCHF,, or OCF3).

[0079] (10d) In some embodiments of Formula (T'), at least one R;g is halogen (e.g., F, Cl,
BrorI). In other embodiments, at least one Rz is F or Br.

[0080] (10e) In some embodiments of Formula (I'), at least one R,z is C(O)O(C,-Cy) alkyl or
C(O)NH(C,-C,) alkyl, wherein the alkyl is optionally substituted with one or more substituents
independently selected from halogen (e.g., F, Cl, Br or I), OH, NH,, NH(C,-C,) alkyl (e.g.,
methylamino, ethylamino, propylamino, or butylamino), and N((C;-C,) alkyl), (e.g.,
dimethylamino, diethylamino, dipropylamino, or dibutylamino). In other embodiments, at least
one Ryg 1s C(O)O(C,-Cy) alkyl. In other embodiments, at least one R,g is C(O)NH(C,-C,) alkyl
optionally substituted with one or more OH. In other embodiments, at least one R;g is
C(O)OCHj3;. In other embodiments, at least one R;s is C(O)N(H)CH,CH(OH)CH,OH.

[0081] (10f) In some embodiments of Formula (I'), at least one Rig is NO,, NH,, NH(C;-C,)
alkyl (e.g., methylamino, ethylamino, propylamino, or butylamino), or N((C;-C4) alkyl), (e.g.,
dimethylamino, diethylamino, dipropylamino, or dibutylamino), wherein the alkyl is optionally
substituted with one or more substituents independently selected from halogen (e.g., F, Cl, Br or
I), OH, NH,, NH(C;-C,) alkyl (e.g., methylamino, ethylamino, propylamino, or butylamino), and
N((C,-Cy) alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or dibutylamino). In other
embodiments, at least one Rygis NO,.

[0082] (11a) In some embodiments of Formula (I'), at least one Ry is halogen (e.g., F, CI, Br
or I). In other embodiments, at least one Ryq is F, Cl, or Br. In other embodiments, at least one
Riois F. In other embodiments, at least one Ry is Cl. In other embodiments, at least one Ry9 is

Br.
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[0083] (11b) In some embodiments of Formula ('), at least one R is (C3-C~) cycloalkyl
(e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl).

[0084] (11c) In some embodiments of Formula (I'), at least one Ry9 1s (C4-C5) cycloalkenyl
(e.g., cyclobutenyl, cyclopentenyl, cyclohexenyl, or cycloheptenyl). In other embodiments, at
least one Ry9 1s cyclohexenyl.

[0085] (11d) In some embodiments of Formula ('), at least one Ryq is (C4-C1p) aryl
optionally substituted with one or more Ryo. In other embodiments, at least one Ry9 is phenyl
optionally substituted with one or more Ryo. In other embodiments, at least one Ry9 is phenyl
optionally substituted with one to three Ryo. In other embodiments, at least one Ry9 is phenyl.
[0086] (11e) In some embodiments of Formula (I'), at least one R,9 1s NH-(C-C ) aryl
optionally substituted with one or more Ry. In other embodiments, at least one Rjq is NH-
phenyl optionally substituted with one or more Ry. In other embodiments, at least one R is
NH-phenyl optionally substituted with one to three Ryo. In other embodiments, at least one Ry9 1s
NH-phenyl.

[0087] (11f) In some embodiments of Formula (I'), at least one Ry9 is heteroaryl comprising
one or two 5- to 7-membered rings and 1-4 heteroatoms selected from N, O, and S (e.g., pyrrolyl,
pyrazolyl, imidazolyl, triazolyl, oxazolyl, isoxazolyl, oxadiazolyl, dioxazolyl, thiazolyl,
isothiazolyl, thiadiazolyl, dithiazolyl, thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl, triazinyl,
indolyl, indazolyl, quinolinyl, isoquinolinyl, benzothiazolyl, benzoimidazolyl, benzooxazolyl,
thiazolopyridinyl, pyrrolopyridinyl, pyrazolopyrimidinyl, efc.) optionally substituted with one or
more Ryp. In other embodiments, at least one Rj9 is pyrazolyl, thiophenyl, pyridinyl,
pyrimidinyl, indolyl, or quinolinyl optionally substituted with one or more Ry.

[0088] (11g) In some embodiments of Formula (I'), at least one Ry is O(CHj3);.3-OH. In
other embodiments, at least one Ri9 is O(CH;,)-OH. In other embodiments, at least one Ry9 is
O(CH,),-OH. In other embodiments, at least one Rj9 is O(CH;);-OH.

[0089] (11h) In some embodiments of Formula (I'), two R;9 together with the atoms to which
they are attached form a (C4-C,p) aryl optionally substituted with one or more Ryg. In other
embodiments, two Rj9 together with the atoms to which they are attached form a phenyl
optionally substituted with one or more Ry¢. In other embodiments, two Rjo together with the

atoms to which they are attached form a phenyl.
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[0090] (12a) In some embodiments of Formula (I'), at least one Ry 1s (C;-Cy) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl). In further embodiments, at least one R, is methyl or
ethyl.

[0091] (12b) In some embodiments of Formula (I'), at least one Ry is (C1-C4) alkoxy (e.g.,
methoxy, ethoxy, propoxy, or butoxy). In further embodiments, at least one Ry i1s methoxy.
[0092] (12¢) In some embodiments of Formula (I'), at least one Ry is (C;-C,) haloalkyl (e.g.,
CH,F, CHF,, or CF3) or (C,-C4) haloalkoxy (e.g., OCH,F, OCHF,, or OCF3). In further
embodiments, at least one Ry is CF5 or OCFs.

[0093] (12d) In some embodiments of Formula (I'), at least one Ry is halogen (e.g., F, Cl, Br
or I). In further embodiments, at least one Ryg is F.

[0094] (12e) In some embodiments of Formula (I'), at least one Ry is C(O)OH or C(O)O(C;-
C4) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl). In further embodiments, at least one Ry
is C(O)OH or C(O)OCHs.

[0095] (12f) In some embodiments of Formula (I'), at least one R, is NH;, OH, or CN.
[0096] (12g) In some embodiments of Formula (T'), at least one Ry is C(O)NR,1R7,.

[0097] (12h) In some embodiments of Formula (I'), at least one Ry is O(CH3)0-3-(Cs-C10)
aryl. In further embodiments, at least one Ry is OCH,-phenyl.

[0098] (121) In some embodiments of Formula (I'), at least one Ry is (CH;)o.3-heterocyclyl
which comprises a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S,
wherein the heterocyclyl is selected from pyrrolidinyl, pyrazolidinyl, imidazolidinyl,
triazolidinyl, oxazolidinyl, isoxazolidinyl, oxadiazolidinyl, dioxazolidinyl, thiazolidinyl,
isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl, piperidinyl, hexahydropyridazinyl,
hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl, diazepinyl, efc., and is optionally
substituted with one or more substituents independently selected from (C;-Cs) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl), (C;-C4) alkoxy (e.g., methoxy, ethoxy, propoxy, or
butoxy), (C1-C4) haloalkyl (e.g., CHyF, CHF,, or CF3), (C,-C4) haloalkoxy (e.g., OCH,F,
OCHF,, or OCF3), halogen (e.g., F, Cl, Br or I), NH,, NH(C,-C,) alkyl (e.g., methylamino,
ethylamino, propylamino, or butylamino), N((C,-C,) alkyl), (e.g., dimethylamino, diethylamino,
dipropylamino, or dibutylamino), S(O),NH,, (CH,);OH (e.g., CH,OH, CH,CH,0OH),
C(O)(CH;)sOH (e.g., C(O)CH,0H, C(O)CH,CH,0H), and C(O)O(C;-Cy4) alkyl (e.g., methyl,
ethyl, propyl, i-propyl, butyl, i-butyl, or t-butyl). In other embodiments, at least one Ry is
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(CHz)o-1-heterocycle optionally substituted with one or more substituents independently selected
from (C,-Cy) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl), (C,-C,) alkoxy (e.g., methoxy,
ethoxy, propoxy, or butoxy), (C;-C4) haloalkyl (e.g., CHyF, CHF,, or CF3), (C,-C4) haloalkoxy
(e.g., OCHyF, OCHF,, or OCF3), halogen (e.g., F, CI, Br or 1), and C(O)O(C;-Cy) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, butyl, i-butyl, or t-butyl). In other embodiments, at least one Ry
is CH,-pyrrolidinyl, CH,-piperazinyl, pyrrolidinyl, morpholinyl, or piperazinyl wherein the
pyrrolidinyl, morpholinyl, and piperazinyl are each optionally substituted with one or more
substituents independently selected from (C;-Cy) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or
butyl), (C1-C4) alkoxy (e.g., methoxy, ethoxy, propoxy, or butoxy), (C;-Cs) haloalkyl (e.g.,
CH,F, CHF,, or CF;), (C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or OCF3), halogen (e.g., F, Cl,
Br or I), NH,, NH(C,-C4) alkyl (e.g., methylamino, ethylamino, propylamino, or butylamino),
N((C,-Cy) alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or dibutylamino),
S(0),NH,, (CH,):OH (e.g., CH,OH, CH,CH,0H), C(O)(CH,);OH (e.g., C(O)CH,OH,
C(0O)CH,CH;0H), and C(O)O(C;-C,) alkyl (e.g., methyl, ethyl, propyl, i-propyl, butyl, i-butyl,
or t-butyl). In other embodiments, at least one Ry is CH,-pyrrolidinyl, CH,-piperazinyl,
pyrrolidinyl, morpholinyl, or piperazinyl, wherein the pyrrolidinyl, morpholinyl, and piperazinyl
are each optionally substituted with one or more (C;-Cy) alkyl (e.g., methyl, ethyl, propyl, i-
propyl, or butyl), N((C,-C4) alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or
dibutylamino), S(O),NH,, (CH;);OH (e.g., CH,OH, CH,CH,0OH), C(O)(CH;);OH (e.g.,
C(0)CH,0H, C(O)CH,CH,0OH), or C(O)O(C;-Cy)alkyl (e.g., methyl, ethyl, propyl, i-propy],
butyl, i-butyl, or t-butyl). In other embodiments, at least one Ry is CH,-pyrrolidinyl, CH,-
piperazinyl, pyrrolidinyl, morpholinyl, or piperazinyl, wherein the pyrrolidinyl, morpholinyl, and
piperazinyl are each optionally substituted with one or more (C,-C,) alkyl (e.g., methyl, ethyl,
propyl, i-propyl, or butyl) or C(O)O(C;-Cys)alkyl (e.g., methyl, ethyl, propyl, i-propyl, butyl, i-
butyl, or t-butyl). In other embodiments, at least one Ry is CHy-pyrrolidinyl, CH,-piperazinyl,
morpholinyl, or piperazinyl, wherein the pyrrolidinyl, morpholinyl, and piperazinyl are
optionally methyl, ethyl, N(methyl),, S(O),NH,, (CH;),OH, C(O)(CH;)OH, or C(O)O-t-butyl. In
other embodiments, at least one Ry is CH-pyrrolidinyl, CH,-piperazinyl, morpholinyl, or
piperazinyl, wherein the pyrrolidinyl, morpholinyl, and piperazinyl are optionally methyl, ethyl,
or C(0)O-t-butyl.
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[0099] (12) In some embodiments of Formula (I'), at least one Ry is O(CH,),3-OH. In other
embodiments, at least one Rygis O(CH;)-OH. In other embodiments, at least one Ry is
O(CH,),-OH. In other embodiments, at least one Ry is O(CH;);-OH.

[00100] (13a) In some embodiments of Formula (I'), Ry; 1s H.

[00101] (13b) In some embodiments of Formula (I'), Ry, is (C;-Cs) alkyl (e.g., methyl, ethyl,
propyl, or i-propyl). In other embodiments, R;; is methyl. In other embodiments, R, is ethyl.
[00102] (14a) In some embodiments of Formula (I'), Ry, is H.

[00103] (14b) In some embodiments of Formula (I'), Ry is (C;-C4) alkyl (e.g., methyl, ethyl,
propyl, i-propyl, or butyl) optionally substituted with one or more substituents independently
selected from NH,, NH(C,-C,) alkyl (e.g., methylamino, ethylamino, propylamino, or
butylamino), N((C,-C,) alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or
dibutylamino), and heterocyclyl comprising a 5- to 7-membered ring and 1-3 heteroatoms
selected from N, O, and S (e.g., pyrrolidinyl, pyrazolidinyl, imidazolidinyl, triazolidinyl,
oxazolidinyl, isoxazolidinyl, oxadiazolidinyl, dioxazolidinyl, thiazolidinyl, isothiazolidinyl,
thiadiazolidinyl, dithiazolidinyl, piperidinyl, hexahydropyridazinyl, hexahydropyrimidinyl,
morpholinyl, dioxanyl, efc.). In other embodiments, Ry is (C;-C4) alkyl (e.g., methyl, ethyl,
propyl, i-propyl, or butyl) optionally substituted with one to two substituents independently
selected from NH,, NH(C;-C,) alkyl, N((C,-C4) alkyl),, and 6-membered heterocycle comprising
1-3 heteroatoms selected from N, O, and S. In further embodiments, R;; is ethyl, propyl, or
butyl optionally substituted with dimethylamino, diethylamino, or morpholinyl.

[00104] (14c) In some embodiments of Formula (I'), Ry; and R, together with the nitrogen
atom to which they are attached form a S-membered heterocyclyl optionally containing 1-2
additional heteroatoms selected from N, O, and S. In other embodiments, R;; and R;; together
with the nitrogen atom to which they are attached form a 6-membered heterocycle optionally
containing 1-2 additional heteroatoms selected from N, O, and S. In further embodiments, Ry;
and Ry, together with the nitrogen atom to which they are attached form a morpholinyl.

[00105] (15a) In some embodiments of Formula (I'), Ry is (C4-Cy) aryl optionally substituted
with one or more R;;. In other embodiments, R; is phenyl optionally substituted with one or
more Ry;.

[00106] (15b) In some embodiments of Formula (I'), R; is heteroaryl comprising one or two 5-

to 7-membered rings and 1-4 heteroatoms selected from N, O, and S (e.g., pyrrolyl, pyrazolyl,
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imidazolyl, triazolyl, oxazolyl, isoxazolyl, oxadiazolyl, dioxazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, dithiazolyl, thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl, triazinyl,
benzothiazolyl, benzoimidazolyl, benzooxazolyl, quinolinyl, thiazolopyridinyl,
pyrazolopyrimidinyl, efc.) optionally substituted with one or more R;;. In other embodiments,
R is heteroaryl comprising a 5S-membered ring and 1-3 heteroatoms selected from N, O, and S,
optionally substituted with one or more R;;. In other embodiments, R is heteroaryl comprising
a 6-membered ring and 1-3 heteroatoms selected from N, O, and S, optionally substituted with
one or more R;;. In other embodiments, R; is heteroaryl comprising a S-membered ring fused
with a 6-membered ring and 1-4 heteroatoms selected from N, O, and S, optionally substituted

with one or more Ry;. In other embodiments, R is selected from:

~
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X
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is optionally substituted with one or more R;;. In other embodiments, R, is Nl\)

[00107] (16a) In some embodiments of Formula (I'), at least one Ry, is (C;-Cy4) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl) optionally substituted with one or more Rj,. In other
embodiments, at least one R;; is methyl. In other embodiments, at least one R;; is propyl
optionally substituted with one to two Ry,.

[00108] (16b) In some embodiments of Formula (I'), at least one Ry; is (C;-Cy4) haloalkyl (e.g.,
CH,F, CHF,, or CF3) or (C,-C4) haloalkoxy (e.g., OCH,F, OCHF,, or OCF3). In further
embodiments, at least one Ry is CF3.

[00109] (16c¢) In some embodiments of Formula (I'), at least one Ry, is (C;-Cy4) alkoxy (e.g.,
methoxy, ethoxy, propoxy, or butoxy).

[00110] (16d) In some embodiments of Formula (I'), at least one Ry; is halogen (e.g., F, Cl, Br
or I). In other embodiments, at least one Ry; is F. In other embodiments, at least one Ry, is CI.
In other embodiments, at least one Ry, is Br.

[00111] (16e) In some embodiments of Formula (I'), at least one R;; is NO,, OH, or CN.
[00112] (16f) In some embodiments of Formula (I'), at least one R;; is C(O)Ry3 or C(O)OR 5.
In other embodiments, at least one R,; is C(O)OCH,CHjs.
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[00113] (16g) In some embodiments of Formula (I'), at least one Ry; is C(O)NR 3R 4 or
NR3R 4. In other embodiments, at least one Ry; is C(O)NR 3R 4 or NH;.

[00114] (16h) In some embodiments of Formula (I'), at least one Ry; is (C3-C5) cycloalkyl
(e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl) optionally substituted
with one or more Rj,. In further embodiments, at least one Ry, is cyclopropyl.

[00115] (161) In some embodiments of Formula (I'), at least one Ry, is heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S (e.g.,
pyrrolidinyl, pyrazolidinyl, imidazolidinyl, triazolidinyl, oxazolidinyl, isoxazolidinyl,
oxadiazolidinyl, dioxazolidinyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl,
piperidinyl, hexahydropyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl,
diazepinyl, efc.) optionally substituted with one or more Rj,.

[00116] (16j) In some embodiments of Formula (I'), at least one Ry is (Cs-Cip) aryl optionally
substituted with one or more Rj,. In further embodiments, at least one Ry; is phenyl optionally
substituted with one or more R».

[00117] (16k) In some embodiments of Formula (I'), at least one Ry, is heteroaryl comprising
one or two 5- to 7-membered rings and 1-4 heteroatoms selected from N, O, and S (e.g., pyrrolyl,
pyrazolyl, imidazolyl, triazolyl, oxazolyl, isoxazolyl, oxadiazolyl, dioxazolyl, thiazolyl,
isothiazolyl, thiadiazolyl, dithiazolyl, thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl, triazinyl,
benzothiazolyl, benzoimidazolyl, benzooxazolyl, quinolinyl, efc.) comprising 1-3 heteroatoms
selected from N, O, and S, optionally substituted with one or more R;,. In other embodiments, at
least one Ry 1s heteroaryl comprising a 6-membered ring (e.g., pyridinyl, pyridazinyl,
pyrimidinyl, triazinyl, efc.) optionally substituted with one or more Rj,. In other embodiments,
at least one Ry, is pyridinyl optionally substituted with one or more R;,. In further embodiments,
at least one Ry, is pyridinyl.

[00118] (17a) In some embodiments of Formula (I'), at least one Ry, is (C;-Cy4) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl).

[00119] (17b) In some embodiments of Formula (I'), at least one R, is (C;-C,4) haloalkyl (e.g.,
CH,F, CHF,, or CF3) or (C,-C4) haloalkoxy (e.g., OCH,F, OCHF,, or OCF3).

[00120] (17c) In some embodiments of Formula (I'), at least one Ry, is (C;-C4) alkoxy (e.g.,
methoxy, ethoxy, propoxy, or butoxy).
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[00121] (17d) In some embodiments of Formula (I'), at least one R, is halogen (e.g., F, Cl, Br
orI).

[00122] (17e) In some embodiments of Formula (I'), at least one R;; is NO,, OH, or CN.
[00123] (17f) In some embodiments of Formula (I'), at least one Ry, is (C3-C5) cycloalkyl
(e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl).

[00124] (17g) In some embodiments of Formula (I'), at least one R, is heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S (e.g.,
pyrrolidinyl, pyrazolidinyl, imidazolidinyl, triazolidinyl, oxazolidinyl, isoxazolidinyl,
oxadiazolidinyl, dioxazolidinyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl,
piperidinyl, hexahydropyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl,
diazepinyl, efc.) comprising 1-3 heteroatoms selected from N, O, and S. In other embodiments,
at least one Ry, is piperidinyl, piperazinyl, or morpholinyl. In further embodiments, at least one
Ry 1s morpholinyl.

[00125] (17h) In some embodiments of Formula (I'), at least one R, is (C¢-C)p) aryl
optionally substituted with one or more substituents independently selected from (C;-C4) alkyl
(e.g., methyl, ethyl, propyl, i-propyl, or butyl), (C,-C,) alkoxy (e.g., methoxy, ethoxy, propoxy,
or butoxy), (C1-C,) haloalkyl (e.g., CH,F, CHF,, or CF3), (C;-C,) haloalkoxy (e.g., OCH,F,
OCHF,, or OCF3), halogen (e.g., F, Cl, Br or I), NH,, NH(C,-C,) alkyl (e.g., methylamino,
ethylamino, propylamino, or butylamino), N((C,-C,) alkyl), (e.g., dimethylamino, diethylamino,
dipropylamino, or dibutylamino), (Cs-C5) cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, or cycloheptyl), and heterocyclyl comprising a 5- to 7-membered ring and 1-3
heteroatoms selected from N, O, and S (e.g., pyrrolidinyl, pyrazolidinyl, imidazolidinyl,
triazolidinyl, oxazolidinyl, isoxazolidinyl, oxadiazolidinyl, dioxazolidinyl, thiazolidinyl,
isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl, piperidinyl, hexahydropyridazinyl,
hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl, diazepinyl, efc.).

[00126] (171) In some embodiments of Formula (I'), Ry is heteroaryl comprising one or two
5- to 7-membered rings and 1-4 heteroatoms selected from N, O, and S (e.g., pyrrolyl, pyrazolyl,
imidazolyl, triazolyl, oxazolyl, isoxazolyl, oxadiazolyl, dioxazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, dithiazolyl, thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl, triazinyl,
benzothiazolyl, benzoimidazolyl, benzooxazolyl, quinolinyl, ezc.) optionally substituted with one

or more substituents independently selected from (C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-
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propyl, or butyl), (C;-C,4) alkoxy (e.g., methoxy, ethoxy, propoxy, or butoxy), (C,-C,) haloalkyl
(e.g., CH,F, CHF,, or CF3), (C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or OCFj3), halogen (e.g.,
F, Cl, Br or I), NH,, NH(C,-C,) alkyl (e.g., methylamino, ethylamino, propylamino, or
butylamino), N((C,-C4) alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or
dibutylamino), (Cs-C5) cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or
cycloheptyl), and heterocyclyl comprising a 5- to 7-membered ring and 1-3 heteroatoms selected
from N, O, and S (e.g., pyrrolidinyl, pyrazolidinyl, imidazolidinyl, triazolidinyl, oxazolidinyl,
isoxazolidinyl, oxadiazolidinyl, dioxazolidinyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl,
dithiazolidinyl, piperidinyl, hexahydropyridazinyl, hexahydropyrimidinyl, morpholinyl,
dioxanyl, azepinyl, diazepinyl, efc.). In other embodiments, at least one R, is heteroaryl
comprising a S-membered ring fused with a 6-membered ring and 1-4 heteroatoms selected from
N, O, and S, optionally substituted with one or more substituents independently selected from
NH,, NH(C,;-Cy) alkyl (e.g., methylamino, ethylamino, propylamino, or butylamino), N((C;-C4)
alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or dibutylamino), and (C;-C;)
cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl).

[00127] (18a) In some embodiments of Formula (I'), at least one R;3 is H.

[00128] (18b) In some embodiments of Formula (I'), at least one R;3 is (C1-Cy) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl) optionally substituted with one or more substituents
independently selected from halogen (e.g., F, Cl, Br or I), OH, NH,, NH(C,-C,) alkyl (e.g.,
methylamino, ethylamino, propylamino, or butylamino), N((C;-Cs) alkyl), (e.g., dimethylamino,
diethylamino, dipropylamino, or dibutylamino), and heterocyclyl comprising a 5- to 7-membered
ring and 1-3 heteroatoms selected from N, O, and S (e.g., pyrrolidinyl, pyrazolidinyl,
imidazolidinyl, triazolidinyl, oxazolidinyl, isoxazolidinyl, oxadiazolidinyl, dioxazolidinyl,
thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl, piperidinyl,
hexahydropyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl, diazepinyl, etc.).
In other embodiments, at least one R;; is methyl, ethyl, or propyl. In other embodiments, at least
one Ry; is ethyl, propyl, or butyl, wherein the ethyl, propyl, and butyl are optionally substituted
with one to two substituents independently selected from NH,, NH(C;-C,) alkyl (e.g.,
methylamino, ethylamino, propylamino, or butylamino), N((C;-Cs) alkyl), (e.g., dimethylamino,
diethylamino, dipropylamino, or dibutylamino), and heterocycle comprising a 5- to 7-membered

ring and 1-3 heteroatoms selected from N, O, and S. In other embodiments, at least one Ry3 is
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ethyl, propyl, or butyl, wherein the ethyl, propyl, and butyl are optionally substituted with one to
two substituents independently selected from N((C,-C,) alkyl), (e.g., dimethylamino,
diethylamino, dipropylamino, or dibutylamino) and heterocycle comprising a 5- to 7-membered
ring and 1-3 heteroatoms selected from N, O, and S. In other embodiments, at least one Ry3 is
ethyl, propyl, or butyl, wherein the ethyl, propyl, and butyl are optionally substituted with one to
two substituents independently selected from dimethylamino and heterocycle comprising a 6-
membered ring and 1-3 heteroatoms selected from N, O, and S. In other embodiments, at least
one Ry3 is ethyl, propyl, or butyl wherein the ethyl, propyl, and butyl are optionally substituted
with one to two substituents independently selected from dimethylamino, morpholinyl,
piperidinyl or piperazinyl. In further embodiments, at least one R,3 is ethyl, propyl, or butyl
wherein the ethyl, propyl, and butyl are optionally substituted with dimethylamino or
morpholinyl.

[00129] (18c) In some embodiments of Formula (I'), at least one R;3 is (C3-C7) cycloalkyl
(e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl).

[00130] (18d) In some embodiments of Formula (I'), at least one Ry3 is heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S (e.g.,
pyrrolidinyl, pyrazolidinyl, imidazolidinyl, triazolidinyl, oxazolidinyl, isoxazolidinyl,
oxadiazolidinyl, dioxazolidinyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl,
piperidinyl, hexahydropyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl,
diazepinyl, efc.) optionally substituted with one or more substituents independently selected from
(C1-Cy) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl), halogen (e.g., F, Cl, Br or I), OH,
NH,, NH(C,;-Cy) alkyl (e.g., methylamino, ethylamino, propylamino, or butylamino), N((C;-C4)
alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or dibutylamino), and heterocycle
comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S. In other
embodiments, at least one R;3 is heterocycle comprising a 6-membered ring and 1-3 heteroatoms
selected from N, O, and S, optionally substituted with one or more substituents independently
selected from (C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl), halogen (e.g., F, Cl,
Br or I), OH, NH,, NH(C;-C,) alkyl (e.g., methylamino, ethylamino, propylamino, or
butylamino), N((C,-C4) alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or
dibutylamino), and heterocycle comprising a 5- to 7-membered ring and 1-3 heteroatoms

selected from N, O, and S. In other embodiments, at least one R;3 is morpholinyl, piperidinyl, or
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piperazinyl, wherein the morpholinyl, piperidinyl, and piperazinyl are optionally substituted with
one or more substituents independently selected from (C,-C4) alkyl (e.g., methyl, ethyl, propyl, i-
propyl, or butyl), halogen (e.g., F, Cl, Br or I), OH, NH,, NH(C,-C4) alkyl (e.g., methylamino,
ethylamino, propylamino, or butylamino), N((C,-C,) alkyl), (e.g., dimethylamino, diethylamino,
dipropylamino, or dibutylamino), and heterocycle comprising a 5- to 7-membered ring and 1-3
heteroatoms selected from N, O, and S. In other embodiments, at least one R,3 is morpholinyl,
piperidinyl, or piperazinyl, wherein the morpholinyl, piperidinyl, and piperazinyl are optionally
substituted with (C;-C4) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl), halogen (e.g., F, Cl,
Br or I), OH, NH,, NH(C;-C,) alkyl (e.g., methylamino, ethylamino, propylamino, or
butylamino), N((C,-C,) alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or
dibutylamino), or heterocycle comprising a 5- to 7-membered ring and 1-3 heteroatoms selected
from N, O, and S. In other embodiments, at least one Rz is morpholinyl, piperidinyl, or
piperazinyl, wherein the morpholinyl, piperidinyl, and piperazinyl are optionally substituted
with (C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl), N((C,-C4) alkyl), (e.g.,
dimethylamino, diethylamino, dipropylamino, or dibutylamino), or heterocycle comprising a 6-
membered ring and 1-3 heteroatoms selected from N, O, and S. In further embodiments, at least
one Rz is morpholinyl, piperidinyl, or piperazinyl, wherein the morpholinyl, piperidinyl, and
piperazinyl are optionally substituted with methyl, dimethylamino, or morpholinyl.

[00131] (19a) In some embodiments of Formula (I'), at least one R4 is H.

[00132] (19b) In some embodiments of Formula (I'), at least one R4 is (C;-Cs) alkyl (e.g.,
methyl, ethyl, propyl, or i-propyl).

[00133] (20a) In some embodiments of Formula (I'), mis 0 or 1.

[00134] (20b) In some embodiments of Formula (I'), m is O.

[00135] (20c) In some embodiments of Formula (I'), m is 1.

[00136] (21a) In some embodiments of Formula (I'), nis O or 1.

[00137] (21b) In some embodiments of Formula (I'), n is 0.

[00138] (21c) In some embodiments of Formula (I'), nis 1.

[00139] (22a) In some embodiments of Formula (I'), pis 0, 1, 2, 3, or 4. In other
embodiments, pis 0, 1, 2, or 3. In other embodiments, pis O, 1, or 2.

[00140] (22b) In some embodiments of Formula (I'), pis O or 1.
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[00141] (22c¢) In some embodiments of Formula (I'), p is 1 or 2. In other embodiments, p is 2
or 3.

[00142] (22d) In some embodiments of Formula (I'), p is 0. In other embodiments, pis 1. In
other embodiments, p is 2. In other embodiments, p is 3. In other embodiments, p is 4.
[00143] (23a) In some embodiments of Formula (I'), Rs 1s H.

[00144] (23b) In some embodiments of Formula (I'), Rs is (C;-Cy) alkyl (e.g., methyl, ethyl,
propyl, i-propyl, butyl, i-butyl, or t-butyl).

[00145] (24a) In some embodiments of Formula (I'), Ry3 1s H.

[00146] (24b) In some embodiments of Formula (I'), Ry3 is NH,.

[00147] (25a) In some embodiments of Formula (I'), ris O or 1. In other embodiments, r is 1
or 2.

[00148] (25b) In some embodiments of Formula (I'), r is 0.

[00149] (25¢) In some embodiments of Formula (I'), ris 1.

[00150] (25d) In some embodiments of Formula (I'), r is 2.

[00151] (26a) In some embodiments of Formula (I'), q is O or 1. In other embodiments, q is 1
or 2.

[00152] (26b) In some embodiments of Formula (I'), q is 0.

[00153] (26c¢) In some embodiments of Formula (I'), q is 1.

[00154] (26d) In some embodiments of Formula (I'), q is 2.

[00155] (27a) In some embodiments of Formula (I'), s is 1.

[00156] (27b) In some embodiments of Formula (I'), s is 2.

———

\ /\/(R19)q

:LL;N
[00157] In some embodiments of Formula (I'), Rs is O , wherein q s 0, 1,
2,3,0r4.
[00158] In some embodiments of Formula (I'), each of the substituents defined for any one of
X1, Ry, Ry, R3, Ry, Rs, Rs, R, R7, Rit, Rig, Ris, Rig, Ris, Rig, Rig, Rig, Rao, Ra1, Rag, Ros, m, n, p,
q, 1, and s can be combined with any of the substituents defined for the remainder of X;, Ry, R;,
Rs, R4, Rs, Rs, R, R7, Rip, Rig, Ris, Rug, Ris, Ris, Rig, Rio, Rao, Ra1, Rag, Ros, m, n, p, q, 1, and s.
[00159] (28) In some embodiments, R, is as defined in (15a).
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[00160] (29) In some embodiments, R, is as defined in (15a) and m is as defined in (20b).
[00161] (30) In some embodiments, R, is as defined in (15a), m is as defined in (20b), and R,
is as defined in (1a).

[00162] (31) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, 1s as
defined in (1a), and n is as defined in (21b).

[00163] (32) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R; 1s as
defined in (1a), n is as defined in (21b), and Ry 1s as defined in (3a).

[00164] (33) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21b), Ry is as defined in (3a), and Rs is as defined in (7a).
[00165] (34) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R; 1s as
defined in (1a), n is as defined in (21b), and Ry is as defined in (3b).

[00166] (35) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, 1s as
defined in (1a), n is as defined in (21b), Ry is as defined in (3b), and Rs is as defined in (7a).
[00167] (36) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R; 1s as
defined in (1a), n is as defined in (21b), R4 is as defined in (3b), Rs is as defined in (7a), and X,
is as defined in (4b).

[00168] (37) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21b), R4 is as defined in (3b), Rs is as defined in (7a), X| is as
defined in (4b), and R is as defined in (5a).

[00169] (38) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, is as
defined in (1a), and n is as defined in (21c¢).

[00170] (39) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21c¢), and Ry is as defined in (3a).

[00171] (40) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21c), R4 1s as defined in (3a), and Rs is as defined in (7a).
[00172] (41) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, 1s as
defined in (1a), n is as defined in (21c¢), and Ry is as defined in (3b).

[00173] (42) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, 1s as
defined in (1a), n is as defined in (21c), R4 1s as defined in (3b), and Rs is as defined in (7a).
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[00174] (43) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, 1s as
defined in (1a), n is as defined in (21c¢), Ry is as defined in (3b), Rs is as defined in (7a), and X,
is as defined in (4b).

[00175] (44) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21c), R4 1s as defined in (3b), Rs is as defined in (7a), X is as
defined in (4b), and R is as defined in (5a).

[00176] (45) In some embodiments, R, is as defined in (15a) and m is as defined in (20c).
[00177] (46) In some embodiments, R, is as defined in (15a), m is as defined in (20c), and R,
is as defined in (1a).

[00178] (47) In some embodiments, R, is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), and R is as defined in (2a).

[00179] (48) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), Rs is as defined in (2a), and n is as defined in (21b).

[00180] (49) In some embodiments, R, is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R is as defined in (2a), n is as defined in (21b), and Ry is as defined in (3a).
[00181] (50) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R is as defined in (2a), n is as defined in (21b), R4 is as defined in (3a), and Rs is
as defined in (7a).

[00182] (51) In some embodiments, R, is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R is as defined in (2a), n is as defined in (21b), and Ry is as defined in (3b).
[00183] (52) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R; is as defined in (2a), n is as defined in (21b), R4 is as defined in (3b), and Rs
is as defined in (7a).

[00184] (53) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R; is as defined in (2a), n is as defined in (21b), R4 is as defined in (3b), Rs is as
defined in (7a), and X, is as defined in (4b).

[00185] (54) In some embodiments, R, is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R; is as defined in (2a), n is as defined in (21b), R4 is as defined in (3b), Rs is as
defined in (7a), X, 1s as defined in (4b), and R is as defined in (5a).

[00186] (55) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R; is as defined in (2a), and n is as defined in (21c¢).
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[00187] (56) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R; is as defined in (2a), n is as defined in (21c), and Ry is as defined in (3a).
[00188] (57) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), Rs is as defined in (2a), n is as defined in (21c), R4 is as defined in (3a), and Rs is
as defined in (7a).

[00189] (58) In some embodiments, R, is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R is as defined in (2a), n is as defined in (21c), and Ry is as defined in (3b).
[00190] (59) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R is as defined in (2a), n is as defined in (21c), R4 1s as defined in (3b), and Rs is
as defined in (7a).

[00191] (60) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R is as defined in (2a), n is as defined in (21c), R4 s as defined in (3b), Rs is as
defined in (7a), and X is as defined in (4b).

[00192] (61) In some embodiments, R, is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R is as defined in (2a), n is as defined in (21c), R4 s as defined in (3b), Rs is as
defined in (7a), X, is as defined in (4b), and R is as defined in (5a).

[00193] (62) In some embodiments, R, is as defined in (15b).

[00194] (63) In some embodiments, R, is as defined in (15b) and m is as defined in (20b).
[00195] (64) In some embodiments, R, is as defined in (15b), m is as defined in (20b), and R,
is as defined in (1a).

[00196] (65) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), and n is as defined in (21b).

[00197] (66) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R; is as
defined in (1a), n is as defined in (21b), and Ry is as defined in (3a).

[00198] (67) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21b), Ry is as defined in (3a), and Rs is as defined in (7a).
[00199] (68) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R; is as
defined in (1a), n is as defined in (21b), and Ry is as defined in (3b).

[00200] (69) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21b), Ry is as defined in (3b), and Rs is as defined in (7a).
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[00201] (70) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21b), R4 is as defined in (3b), Rs is as defined in (7a), and X,
is as defined in (4b).

[00202] (71) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21b), Ry is as defined in (3b), Rs is as defined in (7a), X| is as
defined in (4b), and R is as defined in (5a).

[00203] (72) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), and n is as defined in (21c).

[00204] (73) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21c¢), and Ry is as defined in (3a).

[00205] (74) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21c), R4 1s as defined in (3a), and Rs is as defined in (7a).
[00206] (75) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21c¢), and Ry is as defined in (3b).

[00207] (76) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21c), R4 1s as defined in (3b), and Rs is as defined in (7a).
[00208] (77) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21c), R4 1s as defined in (3b), Rs is as defined in (7a), and X;
is as defined in (4b).

[00209] (78) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21c), R4 1s as defined in (3b), Rs is as defined in (7a), X is as
defined in (4b), and R is as defined in (5a).

[00210] (79) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢).

[00211] (80) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), and R,
is as defined in (1a).

[00212] (81) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), and R; is as defined in (2a).

[00213] (82) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), Rs is as defined in (2a), and n is as defined in (21b).

[00214] (83) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), R is as defined in (2a), n is as defined in (21b), and R4 is as defined in (3a).
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[00215] (84) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), R; is as defined in (2a), n is as defined in (21b), R4 is as defined in (3a), and Rs is
as defined in (7a).

[00216] (85) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), R is as defined in (2a), n is as defined in (21b), and Ry is as defined in (3b).
[00217] (86) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R; 1s as
defined in (1a), R; is as defined in (2a), n is as defined in (21b), R4 is as defined in (3b), and Rs
is as defined in (7a).

[00218] (87) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), R is as defined in (2a), n is as defined in (21b), R4 is as defined in (3b), Rs is as
defined in (7a), and X is as defined in (4b).

[00219] (88) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), R; is as defined in (2a), n is as defined in (21b), R4 is as defined in (3b), Rs is as
defined in (7a), X, 1s as defined in (4b), and Ry is as defined in (5a).

[00220] (89) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), Rs is as defined in (2a), and n is as defined in (21c¢).

[00221] (90) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), R; is as defined in (2a), n is as defined in (21c), and Ry is as defined in (3a).
[00222] (91) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R; 1s as
defined in (1a), Rs is as defined in (2a), n is as defined in (21c), R4 is as defined in (3a), and Rs is
as defined in (7a).

[00223] (92) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), R is as defined in (2a), n is as defined in (21c), and Ry is as defined in (3b).
[00224] (93) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), R is as defined in (2a), n is as defined in (21c), R4 1s as defined in (3b), and Rs is
as defined in (7a).

[00225] (94) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R; 1s as
defined in (1a), R is as defined in (2a), n is as defined in (21c), R4 s as defined in (3b), Rs is as
defined in (7a), and X is as defined in (4b).
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[00226] (95) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), R; is as defined in (2a), n is as defined in (21c), R4 1s as defined in (3b), Rs is as
defined in (7a), X, is as defined in (4b), and R is as defined in (5a).

[00227] (96) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21c), R4 1s as defined in (3b), Rs is as defined in (7a), and X;
is as defined in (4a).

[00228] (97) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21b), Ry is as defined in (3b), Rs is as defined in (7a), X| is as
defined in (4b), R 1s as defined in (5a), and Ry is as defined in (23a).

[00229] (98) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R; is as
defined in (1a), n is as defined in (21b), Ry is as defined in (3b), Rs is as defined in (7a), X| is as
defined in (4b), R¢ 1s as defined in (5a), and Ry is as defined in (23b).

[00230] In some embodiments, the compounds of Formula (I") have the structure of Formula

(D:
R1 mw)l\is
Ry

TR,
or pharmaceutically acceptable salts, hydrates, solvates, prodrugs, stereoisomers, or tautomers
thereof, wherein:

R, is (C4-Cyp) aryl, or heteroaryl comprising one or two 5- to 7-membered rings and 1-4
heteroatoms selected from N, O, and S, wherein the aryl and heteroaryl are each optionally
substituted with one or more Ryy;

each Ry; is independently selected from (C,-Cy) alkyl, (C;-C4) haloalkyl, (C,-C4) alkoxy,
(C;-Cy) haloalkoxy, halogen, NO,, OH, CN, C(O)R 3, C(O)ORy3, C(O)NR 3R 4, NR 3R 4, (C53-
C-) cycloalkyl, heterocyclyl comprising a 5- to 7-membered ring and 1-3 heteroatoms selected
from N, O, and S, (Cs-Cp) aryl, and heteroaryl comprising one or two 5- to 7-membered rings
and 1-4 heteroatoms selected from N, O, and S, wherein the alkyl, cycloalkyl, heterocyclyl, aryl,
and heteroaryl are each optionally substituted with one or more R5;

each Ry, is independently selected from (C,-Cy4) alkyl, (C;-C4) haloalkyl, (C,-C4) alkoxy,
(C1-Cy) haloalkoxy, halogen, NO,, OH, CN, (Cs-C5) cycloalkyl, heterocyclyl comprising a 5- to
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7-membered ring and 1-3 heteroatoms selected from N, O, and S, (Cs-C)0) aryl, and heteroaryl
comprising one or two 5- to 7-membered rings and 1-4 heteroatoms selected from N, O, and S,
wherein the aryl and heteroaryl are each optionally substituted with one or more substituents
independently selected from (C;-Cy) alkyl, (C,-Cy4) alkoxy, (C1-C4) haloalkyl, (C;-Cy)
haloalkoxy, halogen, NH,, NH(C;-C,) alkyl, N((C,-C,4) alkyl),, (Cs-C-) cycloalkyl, and
heterocyclyl comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S;

each Ry; is independently selected from H, (C;-C,) alkyl, (Cs-C-) cycloalkyl, and
heterocyclyl comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S,
wherein the alkyl, cycloalkyl, and heterocyclyl are each optionally substituted with one or more
substituents independently selected from (C,-C,) alkyl, halogen, OH, NH,, NH(C,-C,) alkyl,
N((C;-C4) alkyl),, and heterocyclyl comprising a 5- to 7-membered ring and 1-3 heteroatoms
selected from N, O, and S;

each Ry4 is independently H or (C;-C3) alkyl;

R; is H or (C,-Cs;) alkyl,

R; is H or (C;-Cs) alkyl,

-~
|\/\x1

N
Ry is (C1-Cs) alkyl or (R7)e.

X1 1s N or CRg;

Re is H, (C;-Cy) alkyl, (C;-C,) haloalkyl, (C;-C,) alkoxy, (C;-C,4) haloalkoxy, halogen,
NO,, NH;, OH, or CN;

each R is independently selected from (C;-C4) alkyl, (C;-C4) haloalkyl, (C,-C4) alkoxy,
(C1-Cy) haloalkoxy, halogen, NO,, NH,, OH, and CN;

Rsis NRsR¢;

Ris1s H or (C;-Cs) alkyl;

Ry 15 (Cs-Cip) aryl, or heteroaryl comprising a 5- to 7-membered ring and 1-3
heteroatoms selected from N, O, and S, wherein the aryl and heteroaryl are each optionally
substituted with one or more Rg; or

Rs and Ry together with the nitrogen atom to which they are attached form a 5- or 6-

membered heterocyclyl optionally comprising 1 or 2 additional heteroatoms selected from N, O,
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and S and optionally substituted with one or more oxo groups, wherein the heterocyclyl is fused
with a phenyl ring which is optionally substituted with one or more R;

each Rz is independently selected from (C,-Cy) alkyl, (C1-C4) alkoxy, (C1-C4) haloalkyl,
(C1-Cy) haloalkoxy, halogen, C(O)O(C;-C4) alkyl, NO,, C(O)NH(C,;-C,) alkyl, NH,, NH(C;-C4)
alkyl, and N((C;-C,) alkyl),, wherein the alkyl is optionally substituted with one or more
substituents independently selected from halogen, OH, NH,, NH(C,-C,) alkyl, and N((C,-C,)
alkyl),;

each Ry is independently selected from halogen, (Cs-C~) cycloalkyl, (C4-C~)
cycloalkenyl, (Cs-Cyo) aryl, NH-(Cs-Cyo) aryl, and heteroaryl comprising one or two 5- to 7-
membered ring and 1-4 heteroatoms selected from N, O, and S, wherein the aryl and heteroaryl
are each optionally substituted with one or more Ryp;

each Ry is independently selected from (C,-Cy) alkyl, (C,-C4) alkoxy, (C,-C4) haloalkyl,
(C1-Cy) haloalkoxy, halogen, C(O)OH, C(O)O(C;-C,) alkyl, C(O)NR;,;R,,, NH,, OH, CN,
O(CH,)3-(Cs-Cyp) aryl, and (CH;)o.3-heterocyclyl which comprises a 5- to 7-membered ring and
1-3 heteroatoms selected from N, O, and S, wherein the heterocyclyl is optionally substituted
with one or more substituents independently selected from (C,-C,) alkyl, (C;-Cy) alkoxy, (C;-Cy)
haloalkyl, (C;-C4) haloalkoxy, halogen, and C(O)O(C,-C,) alkyl);

Ry 1s H or (C,-C;) alkyl;

Ry; 1s H or (C,-C4) alkyl optionally substituted with one or more substituents
independently selected from NH,, NH(C;-Cy) alkyl, N((C;-C,4) alkyl),, and heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S; or

Ry1 and Ry, together with the nitrogen atom to which they are attached form a 5- or 6-
membered heterocyclyl optionally containing 1-2 additional heteroatoms selected from N, O, and
S;

m and n are each independently O or 1; and

1,2,3 or4;

pisO, 1,2,
provided that when m is 0, nis O, p is 0, R;5s and R ¢ together with the nitrogen atom to

which they are attached form an unsubstituted isoindolinone, and Re is H, then R; is not

provided that Ry is not 4-fluoro-2-hydroxyphenyl.
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[00231] (la) In some embodiments of Formula (I), Ry is H.

[00232] (1b) In some embodiments of Formula (I), R; is (C,-Cs) alkyl (e.g., methyl, ethyl,
propyl, or i-propyl). In other embodiments, R, is methyl. In other embodiments, R, is ethyl.
[00233] (2a) In some embodiments of Formula (I), R3 is H.

[00234] (2b) In some embodiments of Formula (I), R; is (C,-Cs) alkyl (e.g., methyl, ethyl,
propyl, or i-propyl). In other embodiments, R; is methyl. In other embodiments, Rj is ethyl.
[00235] (3a) In some embodiments of Formula (I), R4 is (C;-Cs) alkyl (e.g., methyl, ethyl,
propyl, or i-propyl). In other embodiments, R4 is methyl. In other embodiments, Ry is ethyl.

\
o

N
[00236] (3b) In some embodiments of Formula (I), R4 is (R)e (e.g., phenyl, 2-
pyridinyl, 3-pyridinyl, or 4-pyridinyl).
[00237] (4a) In some embodiments of Formula (I), X; is N.
[00238] (4b) In some embodiments of Formula (I), X; is CRe.
[00239] (5a) In some embodiments of Formula (I), Re is H.
[00240] (5b) In some embodiments of Formula (I), R is (C,-C4) alkyl (e.g., methyl, ethyl,
propyl, i-propyl, or butyl).
[00241] (5¢) In some embodiments of Formula (I), Re is (C1-Cy4) haloalkyl (e.g., CH,F, CHF,,
or CF3) or (C;-Cy) haloalkoxy (e.g., OCH,F, OCHF,, or OCF3).
[00242] (5d) In some embodiments of Formula (I), Re is (C,-C,) alkoxy (e.g., methoxy,
ethoxy, propoxy, or butoxy).
[00243] (Se) In some embodiments of Formula (I), R is halogen (e.g., F, Cl, Br or I). In other
embodiments, Rg is F or Cl. In further embodiments, R¢ is F.
[00244] (5f) In some embodiments of Formula (I), R¢ is NO,, NH,, OH, or CN. In further
embodiments, Rg i1s NO; or NH;.
[00245] (6a) In some embodiments of Formula (1), at least one R; is (C;-Cy) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl).
[00246] (6b) In some embodiments of Formula (I), at least one R7 is (C,-C4) haloalkyl (e.g.,
CH,F, CHF,, or CF;) or (C,-C4) haloalkoxy (e.g., OCH,F, OCHF,, or OCF3).
[00247] (6¢) In some embodiments of Formula (I), at least one R~ is (C;-C4) alkoxy (e.g.,
methoxy, ethoxy, propoxy, or butoxy).
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[00248] (6d) In some embodiments of Formula (I), at least one Ry is halogen (e.g., F, Cl, Br or
I). In other embodiments, at least one R, is F or Cl. In further embodiments, at least one R, is F.
[00249] (6e) In some embodiments of Formula (I), at least one R7 is NO,, NH,, OH, or CN.
In further embodiments, at least one R; is NO; or NH,.

[00250] (6f) In some embodiments of Formula (I), at least one Ry is halogen (e.g., F, Cl, Br or
I) and at least one Ry is OH.

[00251] (6g) In some embodiments of Formula (I), one Ry is halogen (e.g., F, Cl, Br or I) and
one Ry is OH.

[00252] (7a) In some embodiments of Formula (I), Rs is NR;5R 6.

[00253] (7b) In some embodiments of Formula (I), Rs is N(H)-phenyl.

[00254] (8a) In some embodiments of Formula (I), R;s is H.

[00255] (8b) In some embodiments of Formula (I), R;s is (C1-Cs) alkyl (e.g., methyl, ethyl,
propyl, or i-propyl). In other embodiments, R;s is methyl. In other embodiments, R;s is ethyl.
[00256] (9a) In some embodiments of Formula (I), Rys is (Cs-C1¢) aryl optionally substituted
with one or more Rjs. In other embodiments, Rj¢ is phenyl optionally substituted with one or
more Rig. In further embodiments, R ¢ is phenyl optionally substituted with one to three Ris.
[00257] (9b) In some embodiments of Formula (I), Ry is heteroaryl comprising a 5- to 7-
membered ring and 1-3 heteroatoms selected from N, O, and S (e.g., pyrrolyl, pyrazolyl,
imidazolyl, triazolyl, oxazolyl, isoxazolyl, oxadiazolyl, dioxazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, dithiazolyl, thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl, triazinyl, efc.)
optionally substituted with one or more R;s. In further embodiments, Ry is 2-pyridinyl, 3-
pyridinyl, or 4-pyridinyl optionally substituted with one or more Rg.

[00258] (9¢) In some embodiments of Formula (I), R;s and R4 together with the nitrogen
atom to which they are attached form a 5- or 6-membered heterocyclyl optionally comprising 1
or 2 additional heteroatoms selected from N, O, and S (e.g., pyrrolidinyl, pyrazolidinyl,
imidazolidinyl, triazolidinyl, oxazolidinyl, isoxazolidinyl, oxadiazolidinyl, dioxazolidinyl,
thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl, piperidinyl,
hexahydropyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxanyl, e#c.) and optionally
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substituted with one or more oxo groups. In other embodiments, R;s and R together with the

g

[00259] (10a) In some embodiments of Formula (I), at least one Rs is (C;-Cs) alkyl (e.g.,

nitrogen atom to which they are attached form

methyl, ethyl, propyl, i-propyl, or butyl) optionally substituted with one or more substituents
independently selected from halogen (e.g., F, Cl, Br or I), OH, NH,, NH(C,-C,) alkyl (e.g.,
methylamino, ethylamino, propylamino, or butylamino), and N((C;-C,) alkyl), (e.g.,
dimethylamino, diethylamino, dipropylamino, or dibutylamino). In other embodiments, at least
one Ryg is methyl or ethyl optionally substituted with one or more substituents independently
selected from halogen (e.g., F, Cl, Br or I), OH, NH,, NH(C,-Cy) alkyl (e.g., methylamino,
ethylamino, propylamino, or butylamino), and N((C,-C4) alkyl); (e.g., dimethylamino,
diethylamino, dipropylamino, or dibutylamino). In other embodiments, at least one R is methyl
or ethyl.

[00260] (10b) In some embodiments of Formula (I), at least one R,z is (C;-C4) alkoxy (e.g.,
methoxy, ethoxy, propoxy, or butoxy).

[00261] (10c) In some embodiments of Formula (I), at least one R;s is (C1-C,) haloalkyl (e.g.,
CH,F, CHF,, or CF3) or (C,-C4) haloalkoxy (e.g., OCH,F, OCHF,, or OCF3).

[00262] (10d) In some embodiments of Formula (I), at least one R,g is halogen (e.g., F, Cl, Br
or I). In other embodiments, at least one Ryg is F or Br.

[00263] (10e) In some embodiments of Formula (I), at least one R;s is C(O)O(C;-Cs) alkyl or
C(O)NH(C,-C4) alkyl, wherein the alkyl is optionally substituted with one or more substituents
independently selected from halogen (e.g., F, Cl, Br or I), OH, NH,, NH(C,-C,) alkyl (e.g.,
methylamino, ethylamino, propylamino, or butylamino), and N((C;-C,) alkyl), (e.g.,
dimethylamino, diethylamino, dipropylamino, or dibutylamino). In other embodiments, at least
one Rz is C(O)O(C;-Cy) alkyl. In other embodiments, at least one R;s is C(O)NH(C,-C,) alkyl
optionally substituted with one or more OH. In other embodiments, at least one R;g is
C(O)OCHj3;. In other embodiments, at least one R;s is C(O)N(H)CH,CH(OH)CH,OH.

[00264] (10f) In some embodiments of Formula (I), at least one R;g is NO,, NH,, NH(C,-C,)
alkyl (e.g., methylamino, ethylamino, propylamino, or butylamino), or N((C;-C4) alkyl), (e.g.,
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dimethylamino, diethylamino, dipropylamino, or dibutylamino), wherein the alkyl is optionally
substituted with one or more substituents independently selected from halogen (e.g., F, Cl, Br or
I), OH, NH,, NH(C;-C,) alkyl (e.g., methylamino, ethylamino, propylamino, or butylamino), and
N((C,-Cy) alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or dibutylamino). In other
embodiments, at least one R;gis NO;.

[00265] (11a)In some embodiments of Formula (I), at least one Ry is halogen (e.g., F, CI, Br
or I). In other embodiments, at least one Ryq is F, Cl, or Br. In other embodiments, at least one
Riois F. In other embodiments, at least one Ry is Cl. In other embodiments, at least one Ry9 is
Br.

[00266] (11b) In some embodiments of Formula (I), at least one R4 is (C5-C5) cycloalkyl
(e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl).

[00267] (11c) In some embodiments of Formula (I), at least one Rj9 is (C4-C7) cycloalkenyl
(e.g., cyclobutenyl, cyclopentenyl, cyclohexenyl, or cycloheptenyl). In other embodiments, at
least one Ry is cyclohexenyl.

[00268] (11d) In some embodiments of Formula (I), at least one Ryg is (Cs-Cy0) aryl optionally
substituted with one or more Ryy. In other embodiments, at least one Ry is phenyl optionally
substituted with one or more Ryy. In other embodiments, at least one Ry is phenyl optionally
substituted with one to three Ry. In other embodiments, at least one R} is phenyl.

[00269] (11e) In some embodiments of Formula (I), at least one R} is NH-(Cg-Cp) aryl
optionally substituted with one or more Ry. In other embodiments, at least one Rjq is NH-
phenyl optionally substituted with one or more Ry. In other embodiments, at least one R is
NH-phenyl optionally substituted with one to three Ryo. In other embodiments, at least one Ry9 1s
NH-phenyl.

[00270] (11f) In some embodiments of Formula (I), at least one Ry is heteroaryl comprising
one or two 5- to 7-membered rings and 1-4 heteroatoms selected from N, O, and S (e.g., pyrrolyl,
pyrazolyl, imidazolyl, triazolyl, oxazolyl, isoxazolyl, oxadiazolyl, dioxazolyl, thiazolyl,
isothiazolyl, thiadiazolyl, dithiazolyl, thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl, triazinyl,
indolyl, quinolinyl, isoquinolinyl, benzothiazolyl, benzoimidazolyl, benzooxazolyl,
thiazolopyridinyl, pyrazolopyrimidinyl, ezc.) optionally substituted with one or more Ryy. In
other embodiments, at least one Ry is pyrazolyl, thiophenyl, pyridinyl, pyrimidinyl, indolyl, or

quinolinyl optionally substituted with one or more Ry.
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[00271] (12a) In some embodiments of Formula (I), at least one Ry is (C;-Cy4) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl). In further embodiments, at least one R, is methyl or
ethyl.

[00272] (12b) In some embodiments of Formula (I), at least one Ry is (C;-Cy4) alkoxy (e.g.,
methoxy, ethoxy, propoxy, or butoxy). In further embodiments, at least one Ry i1s methoxy.
[00273] (12c) In some embodiments of Formula (I), at least one Ry is (C,-C,) haloalkyl (e.g.,
CH,F, CHF,, or CF3) or (C,-C4) haloalkoxy (e.g., OCH,F, OCHF,, or OCF3). In further
embodiments, at least one Ry is CF5 or OCFs.

[00274] (12d) In some embodiments of Formula (I), at least one Ry is halogen (e.g., F, CI, Br
or I). In further embodiments, at least one Ryg is F.

[00275] (12e) In some embodiments of Formula (I), at least one Ry is C(O)OH or C(O)O(C;-
C4) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl). In further embodiments, at least one Ry
is C(O)OH or C(O)OCHs.

[00276] (12f) In some embodiments of Formula (I), at least one Ry is NH;, OH, or CN.
[00277] (12g) In some embodiments of Formula (I), at least one Ry is C(O)NR,1Ry;.

[00278] (12h) In some embodiments of Formula (I), at least one Ry is O(CH,)o-3-(Cs-C10)
aryl. In further embodiments, at least one Ry is OCH,-phenyl.

[00279] (12i) In some embodiments of Formula (I), at least one Ry is (CH;)¢3-heterocyclyl
which comprises a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S,
wherein the heterocyclyl is selected from pyrrolidinyl, pyrazolidinyl, imidazolidinyl,
triazolidinyl, oxazolidinyl, isoxazolidinyl, oxadiazolidinyl, dioxazolidinyl, thiazolidinyl,
isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl, piperidinyl, hexahydropyridazinyl,
hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl, diazepinyl, efc., and is optionally
substituted with one or more substituents independently selected from (C;-Cs) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl), (C,-C4) alkoxy (e.g., methoxy, ethoxy, propoxy, or
butoxy), (C1-C4) haloalkyl (e.g., CHyF, CHF,, or CF3), (C,-C4) haloalkoxy (e.g., OCH,F,
OCHF,, or OCF3), halogen (e.g., F, Cl, Br or I), and C(O)O(C,-C,) alkyl (e.g., methyl, ethyl,
propyl, i-propyl, butyl, i-butyl, or t-butyl). In other embodiments, at least one Ry is (CH3)o-1-
heterocycle optionally substituted with one or more substituents independently selected from
(C1-Cy) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl), (C,-C4) alkoxy (e.g., methoxy,
ethoxy, propoxy, or butoxy), (C,-C4) haloalkyl (e.g., CH,F, CHF,, or CF3), (C,-C4) haloalkoxy
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(e.g., OCHyF, OCHF,, or OCF3), halogen (e.g., F, CI, Br or 1), and C(O)O(C;-Cy) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, butyl, i-butyl, or t-butyl). In other embodiments, at least one Ry
is CH,-pyrrolidinyl, CH,-piperazinyl, pyrrolidinyl, morpholinyl, or piperazinyl wherein the
pyrrolidinyl, morpholinyl, and piperazinyl are each optionally substituted with one or more
substituents independently selected from (C;-Cy) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or
butyl), (C,-C4) alkoxy (e.g., methoxy, ethoxy, propoxy, or butoxy), (C;-C,) haloalkyl (e.g.,
CH,F, CHF,, or CF3), (C;-C4) haloalkoxy (e.g., OCH,F, OCHF,, or OCF3), halogen (e.g., F, Cl,
Br or I), and C(O)O(C;-Cy) alkyl (e.g., methyl, ethyl, propyl, i-propyl, butyl, i-butyl, or t-butyl).
In other embodiments, at least one Ry is CHy-pyrrolidinyl, CH,-piperazinyl, pyrrolidinyl,
morpholinyl, or piperazinyl, wherein the pyrrolidinyl, morpholinyl, and piperazinyl are each
optionally substituted with one or more (C;-C4) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or
butyl), or C(O)O(C;-Cy)alkyl (e.g., methyl, ethyl, propyl, i-propyl, butyl, i-butyl, or t-butyl). In
other embodiments, at least one Ry is CH-pyrrolidinyl, CH,-piperazinyl, morpholinyl, or
piperazinyl, wherein the pyrrolidinyl, morpholinyl, and piperazinyl are optionally methyl, ethyl,
or C(0)O-t-butyl.

[00280] (13a) In some embodiments of Formula (I), Ry; is H.

[00281] (13Db) In some embodiments of Formula (I), Ry is (C;-Cs) alkyl (e.g., methyl, ethyl,
propyl, or i-propyl). In other embodiments, R;; is methyl. In other embodiments, R, is ethyl.
[00282] (14a) In some embodiments of Formula (I), Ry, is H.

[00283] (14b) In some embodiments of Formula (I), Ry is (C;-Cy) alkyl (e.g., methyl, ethyl,
propyl, i-propyl, or butyl) optionally substituted with one or more substituents independently
selected from NH,, NH(C;-C,) alkyl (e.g., methylamino, ethylamino, propylamino, or
butylamino), N((C,-C,) alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or
dibutylamino), and heterocyclyl comprising a 5- to 7-membered ring and 1-3 heteroatoms
selected from N, O, and S (e.g., pyrrolidinyl, pyrazolidinyl, imidazolidinyl, triazolidinyl,
oxazolidinyl, isoxazolidinyl, oxadiazolidinyl, dioxazolidinyl, thiazolidinyl, isothiazolidinyl,
thiadiazolidinyl, dithiazolidinyl, piperidinyl, hexahydropyridazinyl, hexahydropyrimidinyl,
morpholinyl, dioxanyl, efc.). In other embodiments, Ry is (C;-C4) alkyl (e.g., methyl, ethyl,
propyl, i-propyl, or butyl) optionally substituted with one to two substituents independently
selected from NH,, NH(C;-C,) alkyl, N((C;-C4) alkyl),, and 6-membered heterocycle comprising
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1-3 heteroatoms selected from N, O, and S. In further embodiments, Ry, is ethyl, propyl, or
butyl optionally substituted with dimethylamino, diethylamino, or morpholinyl.

[00284] (14c) In some embodiments of Formula (I), Ry; and Ry, together with the nitrogen
atom to which they are attached form a S-membered heterocyclyl optionally containing 1-2
additional heteroatoms selected from N, O, and S. In other embodiments, R,; and R;; together
with the nitrogen atom to which they are attached form a 6-membered heterocycle optionally
containing 1-2 additional heteroatoms selected from N, O, and S. In further embodiments, Ry;
and Ry, together with the nitrogen atom to which they are attached form a morpholinyl.

[00285] (15a) In some embodiments of Formula (I), R; is (Cs-Cy0) aryl optionally substituted
with one or more R;;. In other embodiments, R; is phenyl optionally substituted with one or
more Ry;.

[00286] (15b) In some embodiments of Formula (I), R; is heteroaryl comprising one or two 5-
to 7-membered rings and 1-4 heteroatoms selected from N, O, and S (e.g., pyrrolyl, pyrazolyl,
imidazolyl, triazolyl, oxazolyl, isoxazolyl, oxadiazolyl, dioxazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, dithiazolyl, thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl, triazinyl,
benzothiazolyl, benzoimidazolyl, benzooxazolyl, quinolinyl, thiazolopyridinyl,
pyrazolopyrimidinyl, efc.) optionally substituted with one or more R;;. In other embodiments,
R is heteroaryl comprising a 5S-membered ring and 1-3 heteroatoms selected from N, O, and S,
optionally substituted with one or more R;;. In other embodiments, R is heteroaryl comprising
a 6-membered ring and 1-3 heteroatoms selected from N, O, and S, optionally substituted with
one or more R;;. In other embodiments, R; is heteroaryl comprising a S-membered ring fused
with a 6-membered ring and 1-4 heteroatoms selected from N, O, and S, optionally substituted

with one or more Ry;. In other embodiments, R is selected from:
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is optionally substituted with one or more R;;. In other embodiments, R, is N\).
[00287] (16a) In some embodiments of Formula (I), at least one R, is (C;-Cy) alkyl (e.g.,

, wherein each moiety is optionally

methyl, ethyl, propyl, i-propyl, or butyl) optionally substituted with one or more Rj,. In other
embodiments, at least one R;; is methyl. In other embodiments, at least one R;; is propyl

optionally substituted with one to two Ry,.
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[00288] (16b) In some embodiments of Formula (I), at least one Ry, is (C1-C4) haloalkyl (e.g.,
CH,F, CHF,, or CF;) or (C,-C4) haloalkoxy (e.g., OCH,F, OCHF,, or OCF3). In further
embodiments, at least one Ry, is CFj3.

[00289] (16¢) In some embodiments of Formula (I), at least one Ry is (C1-Cy4) alkoxy (e.g.,
methoxy, ethoxy, propoxy, or butoxy).

[00290] (16d) In some embodiments of Formula (I), at least one Ry, is halogen (e.g., F, CI, Br
or I). In other embodiments, at least one Ry; is F. In other embodiments, at least one Ry, is Cl.
In other embodiments, at least one Ry, is Br.

[00291] (16e) In some embodiments of Formula (I), at least one R;; is NO,, OH, or CN.
[00292] (16f) In some embodiments of Formula (I), at least one R;; is C(O)R;3 or C(O)OR 5.
In other embodiments, at least one R;; is C(O)OCH,CHs.

[00293] (16g) In some embodiments of Formula (I), at least one Ry; is C(O)NR 3R 4 or
NRi3R14. In other embodiments, at least one Rj; is C(O)NR 3R 14 or NH,.

[00294] (16h) In some embodiments of Formula (I), at least one Ry, is (C5-C5) cycloalkyl
(e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl) optionally substituted
with one or more Rj,. In further embodiments, at least one Ry, is cyclopropyl.

[00295] (161) In some embodiments of Formula (I), at least one Ry, is heterocyclyl comprising
a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S (e.g., pyrrolidinyl,
pyrazolidinyl, imidazolidinyl, triazolidinyl, oxazolidinyl, isoxazolidinyl, oxadiazolidinyl,
dioxazolidinyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl, piperidinyl,
hexahydropyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl, diazepinyl, ezc.)
optionally substituted with one or more Ry;.

[00296] (16j) In some embodiments of Formula (I), at least one Ry is (Cs-C19) aryl optionally
substituted with one or more Rj,. In further embodiments, at least one Ry; is phenyl optionally
substituted with one or more Rj,.

[00297] (16k) In some embodiments of Formula (I), at least one Ry is heteroaryl comprising
one or two 5- to 7-membered rings and 1-4 heteroatoms selected from N, O, and S (e.g., pyrrolyl,
pyrazolyl, imidazolyl, triazolyl, oxazolyl, isoxazolyl, oxadiazolyl, dioxazolyl, thiazolyl,
isothiazolyl, thiadiazolyl, dithiazolyl, thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl, triazinyl,
benzothiazolyl, benzoimidazolyl, benzooxazolyl, quinolinyl, efc.) comprising 1-3 heteroatoms

selected from N, O, and S, optionally substituted with one or more R;;. In other embodiments, at
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least one Ry 1s heteroaryl comprising a 6-membered ring (e.g., pyridinyl, pyridazinyl,
pyrimidinyl, triazinyl, efc.) optionally substituted with one or more R;;. In other embodiments,
at least one Ry, is pyridinyl optionally substituted with one or more Rj,. In further embodiments,
at least one Ry, is pyridinyl.

[00298] (17a) In some embodiments of Formula (I), at least one Ry, is (C;-Cy4) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl).

[00299] (17b) In some embodiments of Formula (I), at least one Ry, is (C;-Cs4) haloalkyl (e.g.,
CH,F, CHF,, or CF3) or (C,-C4) haloalkoxy (e.g., OCH,F, OCHF,, or OCF3).

[00300] (17c) In some embodiments of Formula (I), at least one Ry, is (C1-Cy4) alkoxy (e.g.,
methoxy, ethoxy, propoxy, or butoxy).

[00301] (17d) In some embodiments of Formula (I), at least one Ry, is halogen (e.g., F, CI, Br
orI).

[00302] (17e) In some embodiments of Formula (I), at least one R;; is NO,, OH, or CN.
[00303] (17f) In some embodiments of Formula (I), at least one Ry, is (C5-C5) cycloalkyl (e.g.,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl).

[00304] (17g) In some embodiments of Formula (I), at least one Ry, is heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S (e.g.,
pyrrolidinyl, pyrazolidinyl, imidazolidinyl, triazolidinyl, oxazolidinyl, isoxazolidinyl,
oxadiazolidinyl, dioxazolidinyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl,
piperidinyl, hexahydropyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl,
diazepinyl, efc.) comprising 1-3 heteroatoms selected from N, O, and S. In other embodiments,
at least one Ry, is piperidinyl, piperazinyl, or morpholinyl. In further embodiments, at least one
Ry, 1s morpholinyl.

[00305] (17h) In some embodiments of Formula (I), at least one Ry, is (Cs-Cy0) aryl optionally
substituted with one or more substituents independently selected from (C;-Cs) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl), (C;-C4) alkoxy (e.g., methoxy, ethoxy, propoxy, or
butoxy), (C,-C4) haloalkyl (e.g., CHF, CHF,, or CFj3), (C,-C4) haloalkoxy (e.g., OCH;F,
OCHF,, or OCF3), halogen (e.g., F, Cl, Br or I), NH,, NH(C;-C4) alkyl (e.g., methylamino,
ethylamino, propylamino, or butylamino), N((C,-C,) alkyl), (e.g., dimethylamino, diethylamino,
dipropylamino, or dibutylamino), (Cs-C5) cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, or cycloheptyl), and heterocyclyl comprising a 5- to 7-membered ring and 1-3

46



WO 2017/004383 PCT/US2016/040421

heteroatoms selected from N, O, and S (e.g., pyrrolidinyl, pyrazolidinyl, imidazolidinyl,
triazolidinyl, oxazolidinyl, isoxazolidinyl, oxadiazolidinyl, dioxazolidinyl, thiazolidinyl,
isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl, piperidinyl, hexahydropyridazinyl,
hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl, diazepinyl, efc.).

[00306] (171) In some embodiments of Formula (I), Ry is heteroaryl comprising one or two 5-
to 7-membered rings and 1-4 heteroatoms selected from N, O, and S (e.g., pyrrolyl, pyrazolyl,
imidazolyl, triazolyl, oxazolyl, isoxazolyl, oxadiazolyl, dioxazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, dithiazolyl, thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl, triazinyl,
benzothiazolyl, benzoimidazolyl, benzooxazolyl, quinolinyl, ezc.) optionally substituted with one
or more substituents independently selected from (C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-
propyl, or butyl), (C;-C,4) alkoxy (e.g., methoxy, ethoxy, propoxy, or butoxy), (C,-C,) haloalkyl
(e.g., CHyF, CHF,, or CF3), (C1-C4) haloalkoxy (e.g., OCHyF, OCHF,, or OCF3), halogen (e.g.,
F, Cl, Br or I), NH,, NH(C,-C,) alkyl (e.g., methylamino, ethylamino, propylamino, or
butylamino), N((C,-C,) alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or
dibutylamino), (Cs-C5) cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or
cycloheptyl), and heterocyclyl comprising a 5- to 7-membered ring and 1-3 heteroatoms selected
from N, O, and S (e.g., pyrrolidinyl, pyrazolidinyl, imidazolidinyl, triazolidinyl, oxazolidinyl,
isoxazolidinyl, oxadiazolidinyl, dioxazolidinyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl,
dithiazolidinyl, piperidinyl, hexahydropyridazinyl, hexahydropyrimidinyl, morpholinyl,
dioxanyl, azepinyl, diazepinyl, efc.). In other embodiments, at least one R is heteroaryl
comprising a S-membered ring fused with a 6-membered ring and 1-4 heteroatoms selected from
N, O, and S, optionally substituted with one or more substituents independently selected from
NH;, NH(C,;-C,) alkyl (e.g., methylamino, ethylamino, propylamino, or butylamino), N((C;-C,)
alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or dibutylamino), and (C;-C-)
cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl).

[00307] (18a) In some embodiments of Formula (I), at least one R;3 is H.

[00308] (18b) In some embodiments of Formula (I), at least one R,3 is (C;-Cy) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl) optionally substituted with one or more substituents
independently selected from halogen (e.g., F, Cl, Br or I), OH, NH,, NH(C,-C,) alkyl (e.g.,
methylamino, ethylamino, propylamino, or butylamino), N((C;-Cs) alkyl), (e.g., dimethylamino,

diethylamino, dipropylamino, or dibutylamino), and heterocyclyl comprising a 5- to 7-membered
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ring and 1-3 heteroatoms selected from N, O, and S (e.g., pyrrolidinyl, pyrazolidinyl,
imidazolidinyl, triazolidinyl, oxazolidinyl, isoxazolidinyl, oxadiazolidinyl, dioxazolidinyl,
thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl, piperidinyl,
hexahydropyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl, diazepinyl, etc.).
In other embodiments, at least one R;; is methyl, ethyl, or propyl. In other embodiments, at least
one Ry; is ethyl, propyl, or butyl, wherein the ethyl, propyl, and butyl are optionally substituted
with one to two substituents independently selected from NH,, NH(C;-C,) alkyl (e.g.,
methylamino, ethylamino, propylamino, or butylamino), N((C;-Cs) alkyl), (e.g., dimethylamino,
diethylamino, dipropylamino, or dibutylamino), and heterocycle comprising a 5- to 7-membered
ring and 1-3 heteroatoms selected from N, O, and S. In other embodiments, at least one Ry3 is
ethyl, propyl, or butyl, wherein the ethyl, propyl, and butyl are optionally substituted with one to
two substituents independently selected from N((C;-C,) alkyl), (e.g., dimethylamino,
diethylamino, dipropylamino, or dibutylamino) and heterocycle comprising a 5- to 7-membered
ring and 1-3 heteroatoms selected from N, O, and S. In other embodiments, at least one Ry3 is
ethyl, propyl, or butyl, wherein the ethyl, propyl, and butyl are optionally substituted with one to
two substituents independently selected from dimethylamino and heterocycle comprising a 6-
membered ring and 1-3 heteroatoms selected from N, O, and S. In other embodiments, at least
one Ry; is ethyl, propyl, or butyl wherein the ethyl, propyl, and butyl are optionally substituted
with one to two substituents independently selected from dimethylamino, morpholinyl,
piperidinyl or piperazinyl. In further embodiments, at least one R;;3 is ethyl, propyl, or butyl
wherein the ethyl, propyl, and butyl are optionally substituted with dimethylamino or
morpholinyl.

[00309] (18c) In some embodiments of Formula (I), at least one Ry3 is (C3-C5) cycloalkyl
(e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl).

[00310] (18d) In some embodiments of Formula (I), at least one Ry3 is heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S (e.g.,
pyrrolidinyl, pyrazolidinyl, imidazolidinyl, triazolidinyl, oxazolidinyl, isoxazolidinyl,
oxadiazolidinyl, dioxazolidinyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl,
piperidinyl, hexahydropyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl,
diazepinyl, efc.) optionally substituted with one or more substituents independently selected from

(C1-Cy) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl), halogen (e.g., F, Cl, Br or I), OH,

48



WO 2017/004383 PCT/US2016/040421

NH,, NH(C,;-Cy) alkyl (e.g., methylamino, ethylamino, propylamino, or butylamino), N((C;-C4)
alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or dibutylamino), and heterocycle
comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S. In other
embodiments, at least one R;3 is heterocycle comprising a 6-membered ring and 1-3 heteroatoms
selected from N, O, and S, optionally substituted with one or more substituents independently
selected from (C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl), halogen (e.g., F, Cl,
Br or I), OH, NH,, NH(C;-C,) alkyl (e.g., methylamino, ethylamino, propylamino, or
butylamino), N((C,-C4) alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or
dibutylamino), and heterocycle comprising a 5- to 7-membered ring and 1-3 heteroatoms
selected from N, O, and S. In other embodiments, at least one R;3 is morpholinyl, piperidinyl, or
piperazinyl, wherein the morpholinyl, piperidinyl, and piperazinyl are optionally substituted with
one or more substituents independently selected from (C,-C4) alkyl (e.g., methyl, ethyl, propyl, i-
propyl, or butyl), halogen (e.g., F, Cl, Br or I), OH, NH,, NH(C,-C4) alkyl (e.g., methylamino,
ethylamino, propylamino, or butylamino), N((C,-C,) alkyl), (e.g., dimethylamino, diethylamino,
dipropylamino, or dibutylamino), and heterocycle comprising a 5- to 7-membered ring and 1-3
heteroatoms selected from N, O, and S. In other embodiments, at least one R3 is morpholinyl,
piperidinyl, or piperazinyl, wherein the morpholinyl, piperidinyl, and piperazinyl are optionally
substituted with (C,-Cy) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl), halogen (e.g., F, Cl,
Br or I), OH, NH,, NH(C,;-C,) alkyl (e.g., methylamino, ethylamino, propylamino, or
butylamino), N((C,-C4) alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or
dibutylamino), or heterocycle comprising a 5- to 7-membered ring and 1-3 heteroatoms selected
from N, O, and S. In other embodiments, at least one Rz is morpholinyl, piperidinyl, or
piperazinyl, wherein the morpholinyl, piperidinyl, and piperazinyl are optionally substituted
with (C1-Cy) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl), N((C,-C4) alkyl), (e.g.,
dimethylamino, diethylamino, dipropylamino, or dibutylamino), or heterocycle comprising a 6-
membered ring and 1-3 heteroatoms selected from N, O, and S. In further embodiments, at least
one R,3 is morpholinyl, piperidinyl, or piperazinyl, wherein the morpholinyl, piperidinyl, and
piperazinyl are optionally substituted with methyl, dimethylamino, or morpholinyl.

[00311] (19a) In some embodiments of Formula (I), at least one R4 1s H.

[00312] (19b) In some embodiments of Formula (I), at least one Ry4 is (C;-Cs) alkyl (e.g.,
methyl, ethyl, propyl, or i-propyl).
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[00313] (20a) In some embodiments of Formula (I), mis O or 1.

[00314] (20b) In some embodiments of Formula (I), m is O.

[00315] (20c) In some embodiments of Formula (I), mis 1.

[00316] (21a) In some embodiments of Formula (I), nis O or 1.

[00317] (21b) In some embodiments of Formula (I), nis 0.

[00318] (21c) In some embodiments of Formula (I), nis 1.

[00319] (22a) In some embodiments of Formula (I), pis 0, 1, 2, 3, or 4. In other
embodiments, pis 0, 1, 2, or 3. In other embodiments, pis 0, 1, or 2.

[00320] (22b) In some embodiments of Formula (I), pis O or 1.

[00321] (22c¢) In some embodiments of Formula (I), p is 1 or 2. In other embodiments, p is 2
or 3.

[00322] (22d) In some embodiments of Formula (I), p is 0. In other embodiments, pis 1. In

other embodiments, p is 2. In other embodiments, p is 3. In other embodiments, p is 4.

—

\ /\/(R19)q

}LZ‘N
[00323] In some embodiments of Formula (I), Rs is O , wherein q 1s 0, 1, 2,
3,0or4.
[00324] In some embodiments of Formula (I), each of the substituents defined for any one of
X1, Ry, Ry, Rs, Ry, Rs, Re, Ry, Ryy, Rig, Rys, Ry, Rys, Rig, Rig, Rio, Ryg, Ry, Roy, m, n, p, and q
can be combined with any of the substituents defined for the remainder of X;, Ry, Ry, R3, R4, Rs,
Rs, R7, Riy, Rig, Rys, Rug, Ris, Ry, Rig, Rig, Rao, Ra1, Ry, m, 0, p, and q.
[00325] (23) In some embodiments, R, is as defined in (15a).
[00326] (24) In some embodiments, R, is as defined in (15a) and m is as defined in (20b).
[00327] (25) In some embodiments, R, is as defined in (15a), m is as defined in (20b), and R,
is as defined in (1a).
[00328] (26) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, 1s as
defined in (1a), and n is as defined in (21b).
[00329] (27) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R; is as
defined in (1a), n is as defined in (21b), and Ry is as defined in (3a).
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[00330] (28) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, 1s as
defined in (1a), n is as defined in (21b), R4 is as defined in (3a), and Rs is as defined in (7a).
[00331] (29) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, 1s as
defined in (1a), n is as defined in (21b), and Ry is as defined in (3b).

[00332] (30) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21b), R4 is as defined in (3b), and Rs is as defined in (7a).
[00333] (31) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21b), R4 is as defined in (3b), Rs is as defined in (7a), and X,
is as defined in (4b).

[00334] (32) In some embodiments, R is as defined in (15a), m is as defined in (20b), R; is as
defined in (1a), n is as defined in (21b), Ry is as defined in (3b), Rs is as defined in (7a), X| is as
defined in (4b), and R is as defined in (5a).

[00335] (33) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, 1s as
defined in (1a), and n is as defined in (21c).

[00336] (34) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, 1s as
defined in (1a), n is as defined in (21c), and Ry is as defined in (3a).

[00337] (35) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, 1s as
defined in (1a), n is as defined in (21c), R4 is as defined in (3a), and Rs is as defined in (7a).
[00338] (36) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R; 1s as
defined in (1a), n is as defined in (21c), and Ry is as defined in (3b).

[00339] (37) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, 1s as
defined in (1a), n is as defined in (21c), R4 1s as defined in (3b), and Rs is as defined in (7a).
[00340] (38) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R; is as
defined in (1a), n is as defined in (21c), R4 1s as defined in (3b), Rs is as defined in (7a), and X;
is as defined in (4b).

[00341] (39) In some embodiments, R, is as defined in (15a), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21c), R4 is as defined in (3b), Rs is as defined in (7a), X is as
defined in (4b), and R is as defined in (5a).

[00342] (40) In some embodiments, R, is as defined in (15a) and m is as defined in (20c).
[00343] (41) In some embodiments, R, is as defined in (15a), m is as defined in (20c), and R,

is as defined in (1a).
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[00344] (42) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), and R; is as defined in (2a).

[00345] (43) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), Rs is as defined in (2a), and n is as defined in (21b).

[00346] (44) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R is as defined in (2a), n is as defined in (21b), and R4 is as defined in (3a).
[00347] (45) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R is as defined in (2a), n is as defined in (21b), R4 is as defined in (3a), and Rs is
as defined in (7a).

[00348] (46) In some embodiments, R, is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R is as defined in (2a), n is as defined in (21b), and Ry is as defined in (3b).
[00349] (47) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R; is as defined in (2a), n is as defined in (21b), R4 is as defined in (3b), and Rs
is as defined in (7a).

[00350] (48) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R; is as defined in (2a), n is as defined in (21b), R4 is as defined in (3b), Rs is as
defined in (7a), and X, is as defined in (4b).

[00351] (49) In some embodiments, R, is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R is as defined in (2a), n is as defined in (21b), R4 is as defined in (3b), Rs is as
defined in (7a), X, 1s as defined in (4b), and R is as defined in (5a).

[00352] (50) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), Rs is as defined in (2a), and n is as defined in (21c¢).

[00353] (51) In some embodiments, R, is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R is as defined in (2a), n is as defined in (21c), and Ry is as defined in (3a).
[00354] (52) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), Rs is as defined in (2a), n is as defined in (21c), R4 is as defined in (3a), and Rs is
as defined in (7a).

[00355] (53) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R is as defined in (2a), n is as defined in (21c), and Ry is as defined in (3b).
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[00356] (54) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R is as defined in (2a), n is as defined in (21c), R4 1s as defined in (3b), and Rs is
as defined in (7a).

[00357] (55) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R is as defined in (2a), n is as defined in (21c), R4 s as defined in (3b), Rs is as
defined in (7a), and X is as defined in (4b).

[00358] (56) In some embodiments, R; is as defined in (15a), m is as defined in (20c¢), R, is as
defined in (1a), R is as defined in (2a), n is as defined in (21c), R4 s as defined in (3b), Rs is as
defined in (7a), X, is as defined in (4b), and R is as defined in (5a).

[00359] (57) In some embodiments, R, is as defined in (15b).

[00360] (58) In some embodiments, R, is as defined in (15b) and m is as defined in (20b).
[00361] (59) In some embodiments, R, is as defined in (15b), m is as defined in (20b), and R,
is as defined in (1a).

[00362] (60) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R; is as
defined in (1a), and n is as defined in (21b).

[00363] (61) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21b), and Ry is as defined in (3a).

[00364] (62) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R; is as
defined in (1a), n is as defined in (21b), R4 is as defined in (3a), and Rs is as defined in (7a).
[00365] (63) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21b), and Ry is as defined in (3b).

[00366] (64) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21b), R4 is as defined in (3b), and Rs is as defined in (7a).
[00367] (65) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21b), R4 is as defined in (3b), Rs is as defined in (7a), and X,
is as defined in (4b).

[00368] (66) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R; is as
defined in (1a), n is as defined in (21b), Ry is as defined in (3b), Rs is as defined in (7a), X| is as
defined in (4b), and R is as defined in (5a).

[00369] (67) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), and n is as defined in (21c).
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[00370] (68) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21c¢), and Ry is as defined in (3a).

[00371] (69) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21c), R4 1s as defined in (3a), and Rs is as defined in (7a).
[00372] (70) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21c¢), and Ry is as defined in (3b).

[00373] (71) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21c), R4 1s as defined in (3b), and Rs is as defined in (7a).
[00374] (72) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21c), R4 1s as defined in (3b), Rs is as defined in (7a), and X;
is as defined in (4b).

[00375] (73) In some embodiments, R, is as defined in (15b), m is as defined in (20b), R, is as
defined in (1a), n is as defined in (21c), R4 1s as defined in (3b), Rs is as defined in (7a), X is as
defined in (4b), and R is as defined in (5a).

[00376] (74) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢).

[00377] (75) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), and R,
is as defined in (1a).

[00378] (76) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R; 1s as
defined in (1a), and R; is as defined in (2a).

[00379] (77) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), Rs is as defined in (2a), and n is as defined in (21b).

[00380] (78) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), R is as defined in (2a), n is as defined in (21b), and R4 is as defined in (3a).
[00381] (79) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), R is as defined in (2a), n is as defined in (21b), R4 is as defined in (3a), and Rs is
as defined in (7a).

[00382] (80) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R; 1s as
defined in (1a), R is as defined in (2a), n is as defined in (21b), and Ry is as defined in (3b).
[00383] (81) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), R; is as defined in (2a), n is as defined in (21b), R4 is as defined in (3b), and Rs

is as defined in (7a).
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[00384] (82) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), R is as defined in (2a), n is as defined in (21b), R4 is as defined in (3b), Rs is as
defined in (7a), and X is as defined in (4b).

[00385] (83) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), R; is as defined in (2a), n is as defined in (21b), R4 is as defined in (3b), Rs is as
defined in (7a), X, 1s as defined in (4b), and Ry is as defined in (5a).

[00386] (84) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), Rs is as defined in (2a), and n is as defined in (21c¢).

[00387] (85) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), R; is as defined in (2a), n is as defined in (21c), and Ry is as defined in (3a).
[00388] (86) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), Rs is as defined in (2a), n is as defined in (21c), R4 is as defined in (3a), and Rs is
as defined in (7a).

[00389] (87) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R; 1s as
defined in (1a), R is as defined in (2a), n is as defined in (21c), and Ry is as defined in (3b).
[00390] (88) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), R is as defined in (2a), n is as defined in (21c), R4 1s as defined in (3b), and Rs is
as defined in (7a).

[00391] (89) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R; 1s as
defined in (1a), R is as defined in (2a), n is as defined in (21c), R4 s as defined in (3b), Rs is as
defined in (7a), and X is as defined in (4b).

[00392] (90) In some embodiments, R, is as defined in (15b), m is as defined in (20c¢), R, 1s as
defined in (1a), R; is as defined in (2a), n is as defined in (21c), R4 1s as defined in (3b), Rs is as
defined in (7a), X, is as defined in (4b), and R is as defined in (5a).

[00393] In other embodiments, the compounds of Formula (I') have the structure of Formula

(Ia) or (Ib):
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(Ta) or (R7)e (Tb),
or pharmaceutically acceptable salts, hydrates, solvates, prodrugs, stereoisomers, or tautomers
thereof, wherein:

R, is (Cs-Cyp) aryl, or heteroaryl comprising one or two 5- to 7-membered rings and 1-4
heteroatoms selected from N, O, and S, wherein the aryl and heteroaryl are each optionally
substituted with one or more Ryy;

each Ry; is independently selected from (C,-C4) alkyl, (C,-Cy) haloalkyl, (C,-C,) alkoxy,
(C1-Cy) haloalkoxy, halogen, NO,, OH, CN, C(O)R;3, C(O)OR;3, C(O)NR 3R 14, NR 3R 14, (C3-
C-) cycloalkyl, heterocyclyl comprising a 5- to 7-membered ring and 1-3 heteroatoms selected
from N, O, and S, (Cs-Cp) aryl, and heteroaryl comprising one or two 5- to 7-membered rings
and 1-4 heteroatoms selected from N, O, and S, wherein the alkyl, cycloalkyl, heterocyclyl, aryl,
and heteroaryl are each optionally substituted with one or more R»;

each Ry, is independently selected from (C,-Cy4) alkyl, (C;-C4) haloalkyl, (C,-C4) alkoxy,
(C1-Cy) haloalkoxy, halogen, NO,, OH, CN, (Cs-C5) cycloalkyl, heterocyclyl comprising a 5- to
7-membered ring and 1-3 heteroatoms selected from N, O, and S, (C¢-Cp) aryl, and heteroaryl
comprising one or two 5- to 7-membered rings and 1-4 heteroatoms selected from N, O, and S,
wherein the aryl and heteroaryl are each optionally substituted with one or more substituents
independently selected from (C;-Cy) alkyl, (C,-Cy4) alkoxy, (C1-C4) haloalkyl, (C;-Cy)
haloalkoxy, halogen, NH,, NH(C,-C,) alkyl, N((C,-C,) alkyl),, (C5-C;) cycloalkyl, and
heterocyclyl comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S;

each Ry; is independently selected from H, (C;-C,) alkyl, (Cs-C-) cycloalkyl, and
heterocyclyl comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S,
wherein the alkyl, cycloalkyl, and heterocyclyl are each optionally substituted with one or more

substituents independently selected from (C,-C4) alkyl, halogen, OH, NH,, NH(C;-C,) alkyl,
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N((C,-C4) alkyl),, and heterocyclyl comprising a 5- to 7-membered ring and 1-3 heteroatoms
selected from N, O, and S;

each Ry4 is independently H or (C;-C3) alkyl;

R, is H or (C;-Cs) alkyl,

R; is H or (C;-Cs) alkyl,

\
o
A
Ry is (C1-Cs) alkyl or (R7)e.

X1 1s N or CRg;

Re 1s H, (C;1-Cy) alkyl, (C;-Cy4) haloalkyl, (C;-Cs) alkoxy, (C;-Cs4) haloalkoxy, halogen,
NO,, NH;, OH, or CN;

each R is independently selected from (C,-C,) alkyl, (C,-C,4) haloalkyl, (C,-C,) alkoxy,
(C1-Cy) haloalkoxy, halogen, NO,, NH,, OH, and CN;

each Ry is independently selected from halogen, (Cs-C~) cycloalkyl, (C4-C~)
cycloalkenyl, (Cs-Cyo) aryl, NH-(Cs-Cyo) aryl, and heteroaryl comprising one or two 5- to 7-
membered ring and 1-4 heteroatoms selected from N, O, and S, wherein the aryl and heteroaryl
are each optionally substituted with one or more Ryp;

each Ry is independently selected from (C,-Cy) alkyl, (C,-C4) alkoxy, (C,-C4) haloalkyl,
(C1-Cy) haloalkoxy, halogen, C(O)OH, C(O)O(C;-C,) alkyl, C(O)NR;,;R,,, NH,, OH, CN,
O(CH,)3-(Cs-Cyp) aryl, and (CH;)o.3-heterocyclyl which comprises a 5- to 7-membered ring and
1-3 heteroatoms selected from N, O, and S, wherein the heterocyclyl is optionally substituted
with one or more substituents independently selected from (C,-C,) alkyl, (C;-Cy) alkoxy, (C;-Cy)
haloalkyl, (C;-C4) haloalkoxy, halogen, and C(O)O(C,-C,) alkyl);

Ry 1s H or (C,-C;) alkyl;

Ry, 1s H or (C;-C4) alkyl optionally substituted with one or more substituents
independently selected from NH,, NH(C;-Cy) alkyl, N((C;-C,4) alkyl),, and heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S; or

Ry1 and Ry, together with the nitrogen atom to which they are attached form a 5- or 6-
membered heterocyclyl optionally containing 1-2 additional heteroatoms selected from N, O, and
S;

m and n are each independently O or 1; and
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p and q are each independently O, 1, 2, 3 or 4;
provided that when m is 0, nis O, p is 0, R;5s and R ¢ together with the nitrogen atom to

which they are attached form an unsubstituted isoindolinone, and Re is H, then R; is not

provided that Ry is not 4-fluoro-2-hydroxyphenyl.
[00394] (101a) In some embodiments of Formula (Ia) or (Ib), R, is H.
[00395] (101b) In some embodiments of Formula (Ia) or (Ib), R, is (C1-Cs) alkyl (e.g., methyl,
ethyl, propyl, or i-propyl). In other embodiments, R; is methyl. In other embodiments, R, is
ethyl.
[00396] (102a) In some embodiments of Formula (Ia) or (Ib), R5 is H.
[00397] (102b) In some embodiments of Formula (Ia) or (Ib), R; is (C1-Cs) alkyl (e.g., methyl,
ethyl, propyl, or i-propyl). In other embodiments, R3 is methyl. In other embodiments, Rj is
ethyl.
[00398] (103a) In some embodiments of Formula (Ia) or (Ib), R4 is (C,-C5) alkyl (e.g., methyl,
ethyl, propyl, or i-propyl). In other embodiments, R4 is methyl. In other embodiments, Ry is

ethyl.
-~
|\/\x1
N
[00399] (103b) In some embodiments of Formula (Ia) or (Ib), R4 is (R)e (e.g.,

phenyl, 2-pyridinyl, 3-pyridinyl, or 4-pyridinyl).

[00400] (104a) In some embodiments of Formula (Ia) or (Ib), X; is N.

[00401] (104b) In some embodiments of Formula (Ia) or (Ib), X; is CRe.

[00402] (105a) In some embodiments of Formula (Ia) or (Ib), Re is H.

[00403] (105b) In some embodiments of Formula (Ia) or (Ib), R¢ is (C,-C,) alkyl (e.g., methyl,
ethyl, propyl, i-propyl, or butyl).

[00404] (105c¢) In some embodiments of Formula (Ia) or (Ib), Re is (C,-C4) haloalkyl (e.g.,
CH,F, CHF,, or CF3) or (C,-C4) haloalkoxy (e.g., OCH,F, OCHF,, or OCF3).

[00405] (105d) In some embodiments of Formula (Ia) or (Ib), Re is (C1-C,4) alkoxy (e.g.,
methoxy, ethoxy, propoxy, or butoxy).
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[00406] (105¢) In some embodiments of Formula (Ia) or (Ib), Re is halogen (e.g., F, Cl, Br or
I). In other embodiments, Rg is F or Cl. In further embodiments, R¢ is F.

[00407] (105f) In some embodiments of Formula (Ia) or (Ib), Re is NO,, NH;, OH, or CN. In
further embodiments, Rg is NO, or NH;.

[00408] (106a) In some embodiments of Formula (Ia) or (Ib), at least one Ry is (C1-Cy) alkyl
(e.g., methyl, ethyl, propyl, i-propyl, or butyl).

[00409] (106b) In some embodiments of Formula (Ia) or (Ib), at least one R is (C;-Cy4)
haloalkyl (e.g., CHyF, CHF,, or CF3) or (C;-C4) haloalkoxy (e.g., OCH,F, OCHF,, or OCF3).
[00410] (106¢) In some embodiments of Formula (Ia) or (Ib), at least one Ry is (C1-C4) alkoxy
(e.g., methoxy, ethoxy, propoxy, or butoxy).

[00411] (106d) In some embodiments of Formula (Ia) or (Ib), at least one R is halogen (e.g.,
F, Cl, Br or I). In other embodiments, at least one R7 is F or Cl. In further embodiments, at least
one R;is F.

[00412] (106e) In some embodiments of Formula (Ia) or (Ib), at least one R is NO,, NHj,
OH, or CN. In further embodiments, at least one R; is NO;, or NH,.

[00413] (106f) In some embodiments of Formula (Ia) or (Ib), at least one R is halogen (e.g.,
F, Cl, Br or I) and at least one R; is OH.

[00414] (106g) In some embodiments of Formula (Ia) or (Ib), one R; is halogen (e.g., F, Cl,
Br or I) and one R; is OH.

[00415] (111a) In some embodiments of Formula (Ia) or (Ib), at least one Ry9 is halogen (e.g.,
F, Cl, Br or I). In other embodiments, at least one Ryq is F, CI, or Br. In other embodiments, at
least one Ry is F. In other embodiments, at least one Ri91is Cl. In other embodiments, at least
one Ryy1s Br.

[00416] (111b) In some embodiments of Formula (Ia) or (Ib), at least one Ry9 is (C3-C5)
cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl).

[00417] (111c)In some embodiments of Formula (Ia) or (Ib), at least one Ry is (C4-C)
cycloalkenyl (e.g., cyclobutenyl, cyclopentenyl, cyclohexenyl, or cycloheptenyl). In other
embodiments, at least one Ry is cyclohexenyl.

[00418] (111d) In some embodiments of Formula (Ia) or (Ib), at least one Ryg is (Cs-C10) aryl

optionally substituted with one or more Ryg. In other embodiments, at least one Ry9 is phenyl

59



WO 2017/004383 PCT/US2016/040421

optionally substituted with one or more Ryo. In other embodiments, at least one Ry9 is phenyl
optionally substituted with one to three R;. In other embodiments, at least one R is phenyl.
[00419] (111e) In some embodiments of Formula (Ia) or (Ib), at least one Rj9 is NH-(Cs-C10)
aryl optionally substituted with one or more Ryy. In other embodiments, at least one Rj9 is NH-
phenyl optionally substituted with one or more Ry. In other embodiments, at least one R is
NH-phenyl optionally substituted with one to three Ryo. In other embodiments, at least one Ry9 18
NH-phenyl.

[00420] (111f) In some embodiments of Formula (Ia) or (Ib), at least one Ry9 is heteroaryl
comprising one or two 5- to 7-membered rings and 1-4 heteroatoms selected from N, O, and S
(e.g., pyrrolyl, pyrazolyl, imidazolyl, triazolyl, oxazolyl, isoxazolyl, oxadiazolyl, dioxazolyl,
thiazolyl, isothiazolyl, thiadiazolyl, dithiazolyl, thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl,
triazinyl, indolyl, quinolinyl, isoquinolinyl, benzothiazolyl, benzoimidazolyl, benzooxazolyl,
thiazolopyridinyl, pyrazolopyrimidinyl, efc.) optionally substituted with one or more Ryy. In
other embodiments, at least one R,y is pyrazolyl, thiophenyl, pyridinyl, pyrimidinyl, indolyl, or
quinolinyl optionally substituted with one or more Ry.

[00421] (112a) In some embodiments of Formula (Ia) or (Ib), at least one Ry is (C;-C4) alkyl
(e.g., methyl, ethyl, propyl, i-propyl, or butyl). In further embodiments, at least one Ry is methyl
or ethyl.

[00422] (112b) In some embodiments of Formula (Ia) or (Ib), at least one Ry is (C,-C4)
alkoxy (e.g., methoxy, ethoxy, propoxy, or butoxy). In further embodiments, at least one Ry is
methoxy.

[00423] (112c) In some embodiments of Formula (Ia) or (Ib), at least one Ry is (C;-Cy)
haloalkyl (e.g., CH,F, CHF,, or CF3;) or (C,-C4) haloalkoxy (e.g., OCH,;F, OCHF,, or OCF;). In
further embodiments, at least one Ry is CF3 or OCFj3.

[00424] (112d) In some embodiments of Formula (Ia) or (Ib), at least one Ry is halogen (e.g.,
F, Cl, Br or I). In further embodiments, at least one Ry is F.

[00425] (112e) In some embodiments of Formula (Ia) or (Ib), at least one R,y is C(O)OH or
C(0O)O(C;-Cy) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl). In further embodiments, at
least one Ry is C(O)OH or C(O)OCH;.

[00426] (112f) In some embodiments of Formula (Ia) or (Ib), at least one Ry is NH,, OH, or
CN.
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[00427] (112g) In some embodiments of Formula (Ia) or (Ib), at least one Ry is C(O)NR,1R,.
[00428] (112h) In some embodiments of Formula (Ia) or (Ib), at least one Ry is O(CH;)o.3-
(C6-Cyp) aryl. In further embodiments, at least one Ry is OCH,-phenyl.

[00429] (112i) In some embodiments of Formula (Ia) or (Ib), at least one Ry is (CH3)o-3-
heterocyclyl which comprises a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O,
and S, wherein the heterocyclyl is selected from pyrrolidinyl, pyrazolidinyl, imidazolidinyl,
triazolidinyl, oxazolidinyl, isoxazolidinyl, oxadiazolidinyl, dioxazolidinyl, thiazolidinyl,
isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl, piperidinyl, hexahydropyridazinyl,
hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl, diazepinyl, efc., and is optionally
substituted with one or more substituents independently selected from (C,-C4) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl), (C;-C4) alkoxy (e.g., methoxy, ethoxy, propoxy, or
butoxy), (C1-C4) haloalkyl (e.g., CHyF, CHF,, or CF3), (C,-C4) haloalkoxy (e.g., OCH,F,
OCHF,, or OCF3), halogen (e.g., F, Cl, Br or I), and C(O)O(C;-C4) alkyl (e.g., methyl, ethyl,
propyl, i-propyl, butyl, i-butyl, or t-butyl). In other embodiments, at least one Ry is (CH;)o.1-
heterocycle optionally substituted with one or more substituents independently selected from
(C1-Cy) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl), (C,-C4) alkoxy (e.g., methoxy,
ethoxy, propoxy, or butoxy), (C;-C4) haloalkyl (e.g., CHyF, CHF,, or CF3), (C,-C4) haloalkoxy
(e.g., OCH,F, OCHF,, or OCF3), halogen (e.g., F, CI, Br or 1), and C(O)O(C,-Cy) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, butyl, i-butyl, or t-butyl). In other embodiments, at least one Ry
is CH,-pyrrolidinyl, CH,-piperazinyl, pyrrolidinyl, morpholinyl, or piperazinyl wherein the
pyrrolidinyl, morpholinyl, and piperazinyl are each optionally substituted with one or more
substituents independently selected from (C;-Cy) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or
butyl), (C,-C4) alkoxy (e.g., methoxy, ethoxy, propoxy, or butoxy), (C;-C,) haloalkyl (e.g.,
CH,F, CHF,, or CF3), (C;-C4) haloalkoxy (e.g., OCH,F, OCHF,, or OCF3), halogen (e.g., F, Cl,
Br or I), and C(O)O(C;-Cy) alkyl (e.g., methyl, ethyl, propyl, i-propyl, butyl, i-butyl, or t-butyl).
In other embodiments, at least one Ry is CH,-pyrrolidinyl, CH,-piperazinyl, pyrrolidinyl,
morpholinyl, or piperazinyl, wherein the pyrrolidinyl, morpholinyl, and piperazinyl are each
optionally substituted with one or more (C;-C4) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or
butyl), or C(O)O(C;-Cy)alkyl (e.g., methyl, ethyl, propyl, i-propyl, butyl, i-butyl, or t-butyl). In

other embodiments, at least one Ry is CH-pyrrolidinyl, CH,-piperazinyl, morpholinyl, or
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piperazinyl, wherein the pyrrolidinyl, morpholinyl, and piperazinyl are optionally methyl, ethyl,
or C(0)O-t-butyl.

[00430] (113a) In some embodiments of Formula (Ia) or (Ib), Ry; 1s H.

[00431] (113b) In some embodiments of Formula (Ia) or (Ib), R, is (C;-Cs) alkyl (e.g.,
methyl, ethyl, propyl, or i-propyl). In other embodiments, R,; is methyl. In other embodiments,
R;, is ethyl.

[00432] (114a) In some embodiments of Formula (Ia) or (Ib), Ry, is H.

[00433] (114b) In some embodiments of Formula (Ia) or (Ib), Ry, is (C;-Cy) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl) optionally substituted with one or more substituents
independently selected from NH,, NH(C,-C,) alkyl (e.g., methylamino, ethylamino,
propylamino, or butylamino), N((C,-C,) alkyl), (e.g., dimethylamino, diethylamino,
dipropylamino, or dibutylamino), and heterocyclyl comprising a 5- to 7-membered ring and 1-3
heteroatoms selected from N, O, and S (e.g., pyrrolidinyl, pyrazolidinyl, imidazolidinyl,
triazolidinyl, oxazolidinyl, isoxazolidinyl, oxadiazolidinyl, dioxazolidinyl, thiazolidinyl,
isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl, piperidinyl, hexahydropyridazinyl,
hexahydropyrimidinyl, morpholinyl, dioxanyl, efc.). In other embodiments, Ry, is (C;-C4) alkyl
(e.g., methyl, ethyl, propyl, i-propyl, or butyl) optionally substituted with one to two substituents
independently selected from NH,, NH(C,-C,) alkyl, N((C,-C,) alkyl),, and 6-membered
heterocycle comprising 1-3 heteroatoms selected from N, O, and S. In further embodiments, R,
is ethyl, propyl, or butyl optionally substituted with dimethylamino, diethylamino, or
morpholinyl.

[00434] (114c) In some embodiments of Formula (Ia) or (Ib), Ry; and R;, together with the
nitrogen atom to which they are attached form a 5-membered heterocyclyl optionally containing
1-2 additional heteroatoms selected from N, O, and S. In other embodiments, R;; and Ry,
together with the nitrogen atom to which they are attached form a 6-membered heterocycle
optionally containing 1-2 additional heteroatoms selected from N, O, and S. In further
embodiments, R, and R;; together with the nitrogen atom to which they are attached form a
morpholinyl.

[00435] (115a) In some embodiments of Formula (Ia) or (Ib), R; is (Cs-C10) aryl optionally
substituted with one or more Ry;. In other embodiments, R, is phenyl optionally substituted with

one or more Ry;.

62



WO 2017/004383 PCT/US2016/040421

[00436] (115b) In some embodiments of Formula (Ia) or (Ib), R, is heteroaryl comprising one
or two 5- to 7-membered rings and 1-4 heteroatoms selected from N, O, and S (e.g., pyrrolyl,
pyrazolyl, imidazolyl, triazolyl, oxazolyl, isoxazolyl, oxadiazolyl, dioxazolyl, thiazolyl,
isothiazolyl, thiadiazolyl, dithiazolyl, thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl, triazinyl,
benzothiazolyl, benzoimidazolyl, benzooxazolyl, quinolinyl, thiazolopyridinyl,
pyrazolopyrimidinyl, efc.) optionally substituted with one or more R;;. In other embodiments,
R is heteroaryl comprising a 5S-membered ring and 1-3 heteroatoms selected from N, O, and S,
optionally substituted with one or more R;;. In other embodiments, R, is heteroaryl comprising
a 6-membered ring and 1-3 heteroatoms selected from N, O, and S, optionally substituted with
one or more R;;. In other embodiments, R, is heteroaryl comprising a S-membered ring fused
with a 6-membered ring and 1-4 heteroatoms selected from N, O, and S, optionally substituted

with one or more Ry;. In other embodiments, R, is selected from:

oL U LU/\S
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is optionally substituted with one or more R;;. In other embodiments, R, is Nl\)

[00437] (116a) In some embodiments of Formula (Ia) or (Ib), at least one Ry; is (C;-C4) alkyl
(e.g., methyl, ethyl, propyl, i-propyl, or butyl) optionally substituted with one or more Ry, In
other embodiments, at least one R;; is methyl. In other embodiments, at least one R;; is propyl
optionally substituted with one to two Ry,.

[00438] (116b) In some embodiments of Formula (Ia) or (Ib), at least one Ry; is (C1-Cy)
haloalkyl (e.g., CHyF, CHF», or CF3) or (C;-C4) haloalkoxy (e.g., OCH,F, OCHF,, or OCF3). In
further embodiments, at least one Ry, is CFj.

[00439] (116c¢) In some embodiments of Formula (Ia) or (Ib), at least one Ry; is (C;-Cy)
alkoxy (e.g., methoxy, ethoxy, propoxy, or butoxy).

[00440] (116d) In some embodiments of Formula (Ia) or (Ib), at least one Ry, is halogen (e.g.,
F, Cl, Br or I). In other embodiments, at least one R;; is F. In other embodiments, at least one
Ry is Cl. In other embodiments, at least one Ry, is Br.

[00441] (116e) In some embodiments of Formula (Ia) or (Ib), at least one Ry; is NO,, OH, or
CN.
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[00442] (116f) In some embodiments of Formula (Ia) or (Ib), at least one Ry; is C(O)Ry3 or
C(O)OR ;3. In other embodiments, at least one R;; is C(O)OCH,CHj.

[00443] (116g) In some embodiments of Formula (Ia) or (Ib), at least one R;; is C(O)NR 3R 14
or NR3R 4. In other embodiments, at least one Ry; 1s C(O)NR 3R 14 or NH,.

[00444] (116h) In some embodiments of Formula (Ia) or (Ib), at least one Ry; is (C3-C5)
cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl) optionally
substituted with one or more Ry,. In further embodiments, at least one Ry; is cyclopropyl.
[00445] (1161) In some embodiments of Formula (Ia) or (Ib), at least one Ry, is heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S (e.g.,
pyrrolidinyl, pyrazolidinyl, imidazolidinyl, triazolidinyl, oxazolidinyl, isoxazolidinyl,
oxadiazolidinyl, dioxazolidinyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl,
piperidinyl, hexahydropyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl,
diazepinyl, efc.) optionally substituted with one or more Rj,.

[00446] (116j) In some embodiments of Formula (Ia) or (Ib), at least one Ry is (Cs-C1) aryl
optionally substituted with one or more Ry,. In further embodiments, at least one Ry, is phenyl
optionally substituted with one or more Ry;.

[00447] (116k) In some embodiments of Formula (Ia) or (Ib), at least one Ry, is heteroaryl
comprising one or two 5- to 7-membered rings and 1-4 heteroatoms selected from N, O, and S
(e.g., pyrrolyl, pyrazolyl, imidazolyl, triazolyl, oxazolyl, isoxazolyl, oxadiazolyl, dioxazolyl,
thiazolyl, isothiazolyl, thiadiazolyl, dithiazolyl, thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl,
triazinyl, benzothiazolyl, benzoimidazolyl, benzooxazolyl, quinolinyl, efc.) comprising 1-3
heteroatoms selected from N, O, and S, optionally substituted with one or more Ry,. In other
embodiments, at least one R, is heteroaryl comprising a 6-membered ring (e.g., pyridinyl,
pyridazinyl, pyrimidinyl, triazinyl, efc.) optionally substituted with one or more Ry,. In other
embodiments, at least one Ry; is pyridinyl optionally substituted with one or more Ry,. In further
embodiments, at least one Ry; is pyridinyl.

[00448] (117a) In some embodiments of Formula (Ia) or (Ib), at least one Ry, is (C;-C,) alkyl
(e.g., methyl, ethyl, propyl, i-propyl, or butyl).

[00449] (117b) In some embodiments of Formula (Ia) or (Ib), at least one Rj; is (C1-Cy)
haloalkyl (e.g., CHyF, CHF», or CF3) or (C;-C4) haloalkoxy (e.g., OCH,F, OCHF,, or OCF3).
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[00450] (117c) In some embodiments of Formula (Ia) or (Ib), at least one Ry, is (C;-Cy)
alkoxy (e.g., methoxy, ethoxy, propoxy, or butoxy).
[00451] (117d) In some embodiments of Formula (Ia) or (Ib), at least one Ry, is halogen (e.g.,

F, Cl, Broor I).
[00452] (117e) In some embodiments of Formula (Ia) or (Ib), at least one Ry, is NO,, OH, or
CN.

[00453] (117f) In some embodiments of Formula (Ia) or (Ib), at least one R, is (C3-C5)
cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl).

[00454] (117g) In some embodiments of Formula (Ia) or (Ib), at least one R, is heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S (e.g.,
pyrrolidinyl, pyrazolidinyl, imidazolidinyl, triazolidinyl, oxazolidinyl, isoxazolidinyl,
oxadiazolidinyl, dioxazolidinyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl,
piperidinyl, hexahydropyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl,
diazepinyl, efc.) comprising 1-3 heteroatoms selected from N, O, and S. In other embodiments,
at least one Ry, is piperidinyl, piperazinyl, or morpholinyl. In further embodiments, at least one
Ry 1s morpholinyl.

[00455] (117h) In some embodiments of Formula (Ia) or (Ib), at least one R is (Cs-C1p) aryl
optionally substituted with one or more substituents independently selected from (C,-C4) alkyl
(e.g., methyl, ethyl, propyl, i-propyl, or butyl), (C,-C,) alkoxy (e.g., methoxy, ethoxy, propoxy,
or butoxy), (C1-C,) haloalkyl (e.g., CH,F, CHF,, or CF3), (C;-C,) haloalkoxy (e.g., OCH,F,
OCHF,, or OCF3), halogen (e.g., F, Cl, Br or I), NH,, NH(C;-C4) alkyl (e.g., methylamino,
ethylamino, propylamino, or butylamino), N((C,-C,) alkyl), (e.g., dimethylamino, diethylamino,
dipropylamino, or dibutylamino), (Cs-C5) cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, or cycloheptyl), and heterocyclyl comprising a 5- to 7-membered ring and 1-3
heteroatoms selected from N, O, and S (e.g., pyrrolidinyl, pyrazolidinyl, imidazolidinyl,
triazolidinyl, oxazolidinyl, isoxazolidinyl, oxadiazolidinyl, dioxazolidinyl, thiazolidinyl,
isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl, piperidinyl, hexahydropyridazinyl,
hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl, diazepinyl, efc.).

[00456] (117i) In some embodiments of Formula (Ia) or (Ib), Ry, is heteroaryl comprising one
or two 5- to 7-membered rings and 1-4 heteroatoms selected from N, O, and S (e.g., pyrrolyl,

pyrazolyl, imidazolyl, triazolyl, oxazolyl, isoxazolyl, oxadiazolyl, dioxazolyl, thiazolyl,
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isothiazolyl, thiadiazolyl, dithiazolyl, thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl, triazinyl,
benzothiazolyl, benzoimidazolyl, benzooxazolyl, quinolinyl, ezc.) optionally substituted with one
or more substituents independently selected from (C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-
propyl, or butyl), (C;-C,4) alkoxy (e.g., methoxy, ethoxy, propoxy, or butoxy), (C,-C,) haloalkyl
(e.g., CHyF, CHF,, or CF3), (C1-C4) haloalkoxy (e.g., OCHyF, OCHF,, or OCF3), halogen (e.g.,
F, Cl, Br or I), NH,, NH(C,-C,) alkyl (e.g., methylamino, ethylamino, propylamino, or
butylamino), N((C,-C4) alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or
dibutylamino), (Cs-C5) cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or
cycloheptyl), and heterocyclyl comprising a 5- to 7-membered ring and 1-3 heteroatoms selected
from N, O, and S (e.g., pyrrolidinyl, pyrazolidinyl, imidazolidinyl, triazolidinyl, oxazolidinyl,
isoxazolidinyl, oxadiazolidinyl, dioxazolidinyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl,
dithiazolidinyl, piperidinyl, hexahydropyridazinyl, hexahydropyrimidinyl, morpholinyl,
dioxanyl, azepinyl, diazepinyl, efc.). In other embodiments, at least one R is heteroaryl
comprising a S-membered ring fused with a 6-membered ring and 1-4 heteroatoms selected from
N, O, and S, optionally substituted with one or more substituents independently selected from
NH,, NH(C,;-Cy) alkyl (e.g., methylamino, ethylamino, propylamino, or butylamino), N((C;-C4)
alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or dibutylamino), and (C;-C-)
cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl).

[00457] (118a) In some embodiments of Formula (Ia) or (Ib), at least one R;3 is H.

[00458] (118b) In some embodiments of Formula (Ia) or (Ib), at least one Ry3 is (C,-C4) alkyl
(e.g., methyl, ethyl, propyl, i-propyl, or butyl) optionally substituted with one or more
substituents independently selected from halogen (e.g., F, Cl, Br or I), OH, NH,, NH(C,-C4)
alkyl (e.g., methylamino, ethylamino, propylamino, or butylamino), N((C,-C,4) alkyl), (e.g.,
dimethylamino, diethylamino, dipropylamino, or dibutylamino), and heterocyclyl comprising a
5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S (e.g., pyrrolidinyl,
pyrazolidinyl, imidazolidinyl, triazolidinyl, oxazolidinyl, isoxazolidinyl, oxadiazolidinyl,
dioxazolidinyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl, piperidinyl,
hexahydropyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl, diazepinyl, etc.).
In other embodiments, at least one R;; is methyl, ethyl, or propyl. In other embodiments, at least
one Ry3 is ethyl, propyl, or butyl, wherein the ethyl, propyl, and butyl are optionally substituted
with one to two substituents independently selected from NH,, NH(C,-C,) alkyl (e.g.,
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methylamino, ethylamino, propylamino, or butylamino), N((C;-Cs) alkyl), (e.g., dimethylamino,
diethylamino, dipropylamino, or dibutylamino), and heterocycle comprising a 5- to 7-membered
ring and 1-3 heteroatoms selected from N, O, and S. In other embodiments, at least one Ry3 is
ethyl, propyl, or butyl, wherein the ethyl, propyl, and butyl are optionally substituted with one to
two substituents independently selected from N((C;-C,) alkyl), (e.g., dimethylamino,
diethylamino, dipropylamino, or dibutylamino) and heterocycle comprising a 5- to 7-membered
ring and 1-3 heteroatoms selected from N, O, and S. In other embodiments, at least one Ry3 is
ethyl, propyl, or butyl, wherein the ethyl, propyl, and butyl are optionally substituted with one to
two substituents independently selected from dimethylamino and heterocycle comprising a 6-
membered ring and 1-3 heteroatoms selected from N, O, and S. In other embodiments, at least
one Ry3 is ethyl, propyl, or butyl wherein the ethyl, propyl, and butyl are optionally substituted
with one to two substituents independently selected from dimethylamino, morpholinyl,
piperidinyl or piperazinyl. In further embodiments, at least one R;;3 is ethyl, propyl, or butyl
wherein the ethyl, propyl, and butyl are optionally substituted with dimethylamino or
morpholinyl.

[00459] (118c) In some embodiments of Formula (Ia) or (Ib), at least one R;3 is (C3-C)
cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl).

[00460] (118d) In some embodiments of Formula (Ia) or (Ib), at least one R,3 is heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S (e.g.,
pyrrolidinyl, pyrazolidinyl, imidazolidinyl, triazolidinyl, oxazolidinyl, isoxazolidinyl,
oxadiazolidinyl, dioxazolidinyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl,
piperidinyl, hexahydropyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl,
diazepinyl, efc.) optionally substituted with one or more substituents independently selected from
(C1-Cy) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl), halogen (e.g., F, Cl, Br or I), OH,
NH;, NH(C,;-C,) alkyl (e.g., methylamino, ethylamino, propylamino, or butylamino), N((C;-Cs)
alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or dibutylamino), and heterocycle
comprising a 5- to 7-membered ring and 1-3 heteroatoms selected from N, O, and S. In other
embodiments, at least one R;3 is heterocycle comprising a 6-membered ring and 1-3 heteroatoms
selected from N, O, and S, optionally substituted with one or more substituents independently
selected from (C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl), halogen (e.g., F, Cl,
Br or I), OH, NH,, NH(C,;-C,) alkyl (e.g., methylamino, ethylamino, propylamino, or
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butylamino), N((C,-C4) alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or
dibutylamino), and heterocycle comprising a 5- to 7-membered ring and 1-3 heteroatoms
selected from N, O, and S. In other embodiments, at least one R;3 is morpholinyl, piperidinyl, or
piperazinyl, wherein the morpholinyl, piperidinyl, and piperazinyl are optionally substituted with
one or more substituents independently selected from (C,-C4) alkyl (e.g., methyl, ethyl, propyl, i-
propyl, or butyl), halogen (e.g., F, Cl, Br or I), OH, NH,, NH(C,-C,) alkyl (e.g., methylamino,
ethylamino, propylamino, or butylamino), N((C,-C,) alkyl), (e.g., dimethylamino, diethylamino,
dipropylamino, or dibutylamino), and heterocycle comprising a 5- to 7-membered ring and 1-3
heteroatoms selected from N, O, and S. In other embodiments, at least one R3 is morpholinyl,
piperidinyl, or piperazinyl, wherein the morpholinyl, piperidinyl, and piperazinyl are optionally
substituted with (C;-C4) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl), halogen (e.g., F, Cl,
Br or I), OH, NH,, NH(C;-C,) alkyl (e.g., methylamino, ethylamino, propylamino, or
butylamino), N((C,-C4) alkyl), (e.g., dimethylamino, diethylamino, dipropylamino, or
dibutylamino), or heterocycle comprising a 5- to 7-membered ring and 1-3 heteroatoms selected
from N, O, and S. In other embodiments, at least one Rz is morpholinyl, piperidinyl, or
piperazinyl, wherein the morpholinyl, piperidinyl, and piperazinyl are optionally substituted
with (C1-Cy) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl), N((C,-C4) alkyl), (e.g.,
dimethylamino, diethylamino, dipropylamino, or dibutylamino), or heterocycle comprising a 6-
membered ring and 1-3 heteroatoms selected from N, O, and S. In further embodiments, at least
one Rz is morpholinyl, piperidinyl, or piperazinyl, wherein the morpholinyl, piperidinyl, and
piperazinyl are optionally substituted with methyl, dimethylamino, or morpholinyl.

[00461] (119a) In some embodiments of Formula (Ia) or (Ib), at least one R4 is H.

[00462] (119b) In some embodiments of Formula (Ia) or (Ib), at least one Ry4 is (C,-C3) alkyl
(e.g., methyl, ethyl, propyl, or i-propyl).

[00463] (120a) In some embodiments of Formula (Ia) or (Ib), mis O or 1.

[00464] (120b) In some embodiments of Formula (Ia) or (Ib), m is 0.

[00465] (120c) In some embodiments of Formula (Ia) or (Ib), mis 1.

[00466] (121a) In some embodiments of Formula (Ia) or (Ib), nis O or 1.

[00467] (121b) In some embodiments of Formula (Ia) or (Ib), nis 0.

[00468] (121c) In some embodiments of Formula (Ia) or (Ib), nis 1.
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[00469] (122a) In some embodiments of Formula (Ia) or (Ib), pis 0, 1, 2, 3, or 4. In other
embodiments, pis 0, 1, 2, or 3. In other embodiments, pis O, 1, or 2.

[00470] (122b) In some embodiments of Formula (Ia) or (Ib), pis O or 1.

[00471] (122c) In some embodiments of Formula (Ia) or (Ib), pis 1 or 2. In other
embodiments, p is 2 or 3.

[00472] (122d) In some embodiments of Formula (Ia) or (Ib), pis 0. In other embodiments, p
is 1. In other embodiments, p is 2. In other embodiments, p is 3. In other embodiments, p is 4.
[00473] (123a) In some embodiments of Formula (Ia) or (Ib), qis 0, 1, 2, 3, or 4. In other
embodiments, qis 0, 1, 2, or 3. In other embodiments, q is O, 1, or 2.

[00474] (123b) In some embodiments of Formula (Ia) or (Ib), qis 0 or 1.

[00475] (123c) In some embodiments of Formula (Ia) or (Ib), qis 1 or 2. In other
embodiments, q is 2 or 3.

[00476] (123d) In some embodiments of Formula (Ia) or (Ib), q is 0. In other embodiments, q
is 1. In other embodiments, q is 2. In other embodiments, q is 3. In other embodiments, q is 4.
[00477] (123e) In some embodiments of Formula (Ia) or (Ib), q is O.

[00478] In some embodiments of Formula (Ia) or (Ib), each of the substituents defined for any
one of Xj, Ry, Ry, R3, Ry, R, Ry, Ry, Rig, Ris, Rug, Rig, Rog, Ra1, Roa, m, n, p, and q can be
combined with any of the substituents defined for the remainder of X;, Ry, Ry, R3, Ry, Rg, R5,
Ri1, Rig, Rz, Rug, Ris, Rig, Rig, Rig, Rag, Ry1, Ry, m, n, p, and q.

[00479] (130) In some embodiments, R; is as defined in (115a).

[00480] (131) In some embodiments, R; is as defined in (115a) and m is as defined in (120b).
[00481] (132) In some embodiments, R; is as defined in (115a), m is as defined in (120b), and
R; is as defined in (101a).

[00482] (133) In some embodiments, R; is as defined in (115a), m is as defined in (120b), R,
is as defined in (101a), and n is as defined in (121b).

[00483] (134) In some embodiments, R; is as defined in (115a), m is as defined in (120b), R,
is as defined in (101a), n is as defined in (121b), and Ry is as defined in (103a).

[00484] (135) In some embodiments, R; is as defined in (115a), m is as defined in (120b), R,
is as defined in (101a), n is as defined in (121b), and R4 is as defined in (103b).
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[00485] (136) In some embodiments, R; is as defined in (115a), m is as defined in (120b), R,
is as defined in (101a), n is as defined in (121b), R4 is as defined in (103b), and X is as defined
in (104b).

[00486] (137) In some embodiments, R; is as defined in (115a), m is as defined in (120b), R,
is as defined in (101a), n is as defined in (121b), R4 is as defined in (103b), X is as defined in
(104b), and Rg is as defined in (105a).

[00487] (138) In some embodiments, R; is as defined in (115a), m is as defined in (120b), R,
is as defined in (101a), and n is as defined in (121c¢).

[00488] (139) In some embodiments, R; is as defined in (115a), m is as defined in (120b), R,
is as defined in (101a), n is as defined in (121c), and Ry is as defined in (103a).

[00489] (140) In some embodiments, R; is as defined in (115a), m is as defined in (120b), R,
is as defined in (101a), n is as defined in (121c), and Ry is as defined in (103b).

[00490] (141) In some embodiments, R; is as defined in (115a), m is as defined in (120b), R,
is as defined in (101a), n is as defined in (121c¢), R4 is as defined in (103b), and X is as defined
in (104b).

[00491] (142) In some embodiments, R; is as defined in (115a), m is as defined in (120b), R,
is as defined in (101a), n is as defined in (121c), R4 is as defined in (103b), X is as defined in
(104b), and Rg is as defined in (105a).

[00492] (143) In some embodiments, R, is as defined in (115a) and m is as defined in (120c¢).
[00493] (144) In some embodiments, R; is as defined in (115a), m is as defined in (120c¢), and
R, is as defined in (101a).

[00494] (145) In some embodiments, R; is as defined in (115a), m is as defined in (120c¢), R,
is as defined in (101a), and Rj is as defined in (102a).

[00495] (146) In some embodiments, R; is as defined in (115a), m is as defined in (120c¢), R,
is as defined in (101a), R is as defined in (102a), and n is as defined in (121b).

[00496] (147) In some embodiments, R; is as defined in (115a), m is as defined in (120c¢), R,
is as defined in (101a), R is as defined in (102a), n is as defined in (121b), and Ry is as defined
in (103a).

[00497] (148) In some embodiments, R; is as defined in (115a), m is as defined in (120c¢), R,
is as defined in (101a), R is as defined in (102a), n is as defined in (121b), and R4 is as defined
in (103b).
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[00498] (149) In some embodiments, R; is as defined in (115a), m is as defined in (120c), R
is as defined in (101a), R is as defined in (102a), n is as defined in (121b), Ry is as defined in
(103b), and X is as defined in (104b).

[00499] (150) In some embodiments, R; is as defined in (115a), m is as defined in (120c), R,
is as defined in (101a), R is as defined in (102a), n is as defined in (121b), Ry is as defined in
(103b), X, is as defined in (104b), and R is as defined in (105a).

[00500] (151) In some embodiments, R; is as defined in (115a), m is as defined in (120c), R,
is as defined in (101a), R is as defined in (102a), and n is as defined in (121c¢).

[00501] (152) In some embodiments, R; is as defined in (115a), m is as defined in (120c), R,
is as defined in (101a), R is as defined in (102a), n is as defined in (121c¢), and Ry is as defined
in (103a).

[00502] (153) In some embodiments, R; is as defined in (115a), m is as defined in (120c), R,
is as defined in (101a), R is as defined in (102a), n is as defined in (121c¢), and Ry is as defined
in (103b).

[00503] (154) In some embodiments, R; is as defined in (115a), m is as defined in (120c), R,
is as defined in (101a), R is as defined in (102a), n is as defined in (121c¢), R4 is as defined in
(103b), and X is as defined in (104b).

[00504] (155) In some embodiments, R, is as defined in (115a), m is as defined in (120c), R,
is as defined in (101a), R; is as defined in (102a), n is as defined in (121c¢), R4 is as defined in
(103b), X is as defined in (104b), and R is as defined in (105a).

[00505] (156) In some embodiments, R; is as defined in (115b).

[00506] (157) In some embodiments, R; is as defined in (115b) and m is as defined in (120b).
[00507] (158) In some embodiments, R, is as defined in (115b), m is as defined in (120b), and
R, is as defined in (101a).

[00508] (159) In some embodiments, R; is as defined in (115b), m is as defined in (120b), R,
is as defined in (101a), and n is as defined in (121b).

[00509] (160) In some embodiments, R; is as defined in (115b), m is as defined in (120b), R,
is as defined in (101a), n is as defined in (121b), and R4 is as defined in (103a).

[00510] (161) In some embodiments, R; is as defined in (115b), m is as defined in (120b), R,
is as defined in (101a), n is as defined in (121b), and R4 is as defined in (103b).
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[00511] (162) In some embodiments, R; is as defined in (115b), m is as defined in (120b), R,
is as defined in (101a), n is as defined in (121b), R4 is as defined in (103b), and X is as defined
in (104b).

[00512] (163) In some embodiments, R; is as defined in (115b), m is as defined in (120b), R,
is as defined in (101a), n is as defined in (121b), R4 is as defined in (103b), X is as defined in
(104b), and Rg is as defined in (105a).

[00513] (164) In some embodiments, R; is as defined in (115b), m is as defined in (120b), R,
is as defined in (101a), and n is as defined in (121c¢).

[00514] (165) In some embodiments, R; is as defined in (115b), m is as defined in (120b), R,
is as defined in (101a), n is as defined in (121c), and Ry is as defined in (103a).

[00515] (166) In some embodiments, R; is as defined in (115b), m is as defined in (120b), R,
is as defined in (101a), n is as defined in (121c), and Ry is as defined in (103b).

[00516] (167) In some embodiments, R; is as defined in (115b), m is as defined in (120b), R,
is as defined in (101a), n is as defined in (121c¢), R4 is as defined in (103b), and X is as defined
in (104b).

[00517] (168) In some embodiments, R; is as defined in (115b), m is as defined in (120b), R,
is as defined in (101a), n is as defined in (121c), R4 is as defined in (103b), X is as defined in
(104b), and Rg is as defined in (105a).

[00518] (169) In some embodiments, R, is as defined in (115b) and m is as defined in (120c).
[00519] (170) In some embodiments, R; is as defined in (115b), m is as defined in (120c¢), and
R, is as defined in (101a).

[00520] (171) In some embodiments, R; is as defined in (115b), m is as defined in (120c), R,
is as defined in (101a), and Rj is as defined in (102a).

[00521] (172) In some embodiments, R; is as defined in (115b), m is as defined in (120c¢), R,
is as defined in (101a), R is as defined in (102a), and n is as defined in (121b).

[00522] (173) In some embodiments, R; is as defined in (115b), m is as defined in (120c¢), R,
is as defined in (101a), R is as defined in (102a), n is as defined in (121b), and Ry is as defined
in (103a).

[00523] (174) In some embodiments, R; is as defined in (115b), m is as defined in (120c¢), R,
is as defined in (101a), R is as defined in (102a), n is as defined in (121b), and R4 is as defined
in (103b).
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[00524] (175) In some embodiments, R; is as defined in (115b), m is as defined in (120c), R,
is as defined in (101a), R is as defined in (102a), n is as defined in (121b), Ry is as defined in
(103b), and X is as defined in (104b).

[00525] (176) In some embodiments, R; is as defined in (115b), m is as defined in (120c), R,
is as defined in (101a), R is as defined in (102a), n is as defined in (121b), Ry is as defined in
(103b), X, is as defined in (104b), and R is as defined in (105a).

[00526] (177) In some embodiments, R; is as defined in (115b), m is as defined in (120c), R,
is as defined in (101a), R is as defined in (102a), and n is as defined in (121c¢).

[00527] (178) In some embodiments, R; is as defined in (115b), m is as defined in (120c), R,
is as defined in (101a), R is as defined in (102a), n is as defined in (121c¢), and Ry is as defined
in (103a).

[00528] (179) In some embodiments, R; is as defined in (115b), m is as defined in (120c), R,
is as defined in (101a), R is as defined in (102a), n is as defined in (121c¢), and Ry is as defined
in (103b).

[00529] (180) In some embodiments, R; is as defined in (115b), m is as defined in (120c), R,
is as defined in (101a), R is as defined in (102a), n is as defined in (121c¢), R4 is as defined in
(103b), and X is as defined in (104b).

[00530] (181) In some embodiments, R, is as defined in (115b), m is as defined in (120c), R,
is as defined in (101a), R; is as defined in (102a), n is as defined in (121c¢), R4 is as defined in
(103b), X is as defined in (104b), and R is as defined in (105a).

[00531] (182) In some embodiments, R;, Ry, R3, R4, Re, Xi, m, and/or n are as defined in any
of (130)-(181), and q is as defined in (123b).
[00532] (183) In some embodiments, R;, R;, R3, Ry, Rg, X;, m, and/or n are as defined in any
of (130)-(181), and q is as defined in (123e).
[00533] (184) In some embodiments, R;, Ry, R3, R4, Re, Xi, m, and/or n are as defined in any
of (134)-(137), and q is as defined in (123b).
[00534] (185) In some embodiments, R;, R;, R3, Ry, Rg, X;, m, and/or n are as defined in any
of (134)-(137), and q is as defined in (123e).
[00535] (186) In some embodiments, R;, Ry, R3, R4, Re, Xi, m, and/or n are as defined in any
of (139)-(142), and q is as defined in (123b).
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[00536] (187) In some embodiments, R;, Ry, R3, R4, Re, Xi, m, and/or n are as defined in any
of (139)-(142), and q is as defined in (123e).
[00537] (188) In some embodiments, R;, Ry, R3, R4, Rs, Xi, m, and/or n are as defined in
(137) or (142), and q is as defined in (123b).
[00538] (189) In some embodiments, R;, Ry, R3, R4, Rs, X;, m, and/or n are as defined in
(137) or (142), and q is as defined in (123e).
[00539] (190) In some embodiments, R;, Ry, R3, R4, Re, Xi, m, and/or n are as defined in any
of (147)-(150), and q is as defined in (123b).
[00540] (191) In some embodiments, R;, Ry, R3, R4, Re, Xi, m, and/or n are as defined in any
of (147)-(150), and q is as defined in (123e).
[00541] (192) In some embodiments, R;, Ry, R3, R4, Re, Xi, m, and/or n are as defined in any
of (152)-(155), and q is as defined in (123b).
[00542] (193) In some embodiments, R;, Ry, R3, R4, Re, Xi, m, and/or n are as defined in any
of (152)-(155), and q is as defined in (123e).
[00543] (194) In some embodiments, R;, Ry, R3, R4, Rs, X;, m, and/or n are as defined in
(150) or (155), and q is as defined in (123b).
[00544] (195) In some embodiments, R;, Ry, R3, R4, Rs, X;, m, and/or n are as defined in
(150) or (155), and q is as defined in (123e).
[00545] (196) In some embodiments, R;, R;, R3, Ry, Rg, X;, m, and/or n are as defined in any
of (160)-(163), and q is as defined in (123b).
[00546] (197) In some embodiments, R;, Ry, R3, R4, Re, Xi, m, and/or n are as defined in any
of (160)-(163), and q is as defined in (123e).
[00547] (198) In some embodiments, R}, R;, R3, Ry, Rg, X;, m, and/or n are as defined in any
of (165)-(168), and q is as defined in (123b).
[00548] (199) In some embodiments, R;, Ry, R3, R4, Re, Xi, m, and/or n are as defined in any
of (165)-(168), and q is as defined in (123e).
[00549] (200) In some embodiments, R;, R;, R;3, Ry, Rg, X;, m, and/or n are as defined in
(163) or (168), and q is as defined in (123b).
[00550] (201) In some embodiments, R;, Ry, R3, R4, Rs, X;, m, and/or n are as defined in
(163) or (168), and q is as defined in (123e).
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[00551] (202) In some embodiments, R;, Ry, R3, R4, Re, Xi, m, and/or n are as defined in any
of (173)-(176), and q is as defined in (123b).
[00552] (203) In some embodiments, R;, Ry, R3, R4, Re, Xi, m, and/or n are as defined in any
of (173)-(176), and q is as defined in (123e).
[00553] (204) In some embodiments, R;, Ry, R3, R4, Re, Xi, m, and/or n are as defined in any
of (178)-(181), and q is as defined in (123b).
[00554] (205) In some embodiments, R;, Ry, R3, R4, Re, Xi, m, and/or n are as defined in any
of (178)-(181), and q is as defined in (123e).
[00555] (206) In some embodiments, R;, Ry, R3, R4, Rs, X;, m, and/or n are as defined in
(176) or (181), and q is as defined in (123b).
[00556] (207) In some embodiments, R;, Ry, R3, R4, Rs, X;, m, and/or n are as defined in
(176) or (181), and q is as defined in (123e).

[00557] Non-limiting illustrative compounds of the disclosure include:
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Compound
Structure Compound Name
Number
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;\l ~NH j’\/ /@ (R)-N-(3-cyclopropyl-1H-pyrazol-5-
D '\//\\ N
I-26 ﬂ H s y1)-2-(1-oxoisoindolin-2-y1)-2-
© phenylacetamide
Br N
| j\ Q (R)-N-(5-bromopyrazin-2-y1)-2-(1-
A AN .
I-27 N H : oxoisoindolin-2-yl)-2-
A o
© phenylacetamide
ZNo9 /@ (R)-N-(4-bromopyridin-2-y1)-2-(1-
X" N
1-28 Br H z oxoisoindolin-2-yl)-2-
A 0o
© phenylacetamide
N 9 (S)-N-(4-bromopyridin-2-y1)-2-(1-
Z N
I-29 Br H s oxoisoindolin-2-yl)-2-
phenylacetamide
R N~NH O R)-2-(1-oxoisoindolin-2-yl)-2-
SRSt J\,@ (02l oxasaindoln 2D
1-30 F N % ) phenyl-N-(3-(trifluoromethyl)-1H-
© pyrazol-5-yl)acetamide
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Compound

Structure Compound Name
Number

DWW

Z (R)-2-(1-oxoisoindolin-2-y1)-2-
I-31 N~ N

phenyl-N-(pyridin-2-yl)acetamide

1-32 N

(R)-2-(1-oxoisoindolin-2-y1)-2-
phenyl-N-(thiazolo[5,4-b]pyridin-2-

yl)acetamide

I-33 HN

(R)-2-(1-oxoisoindolin-2-y1)-2-
phenyl-N-(1H-pyrazolo[3,4-
d]pyrimidin-4-yl)acetamide

1-34 N™ °N

(R)-N-(1H-imidazol-2-y1)-2-(1-
oxoisoindolin-2-yl)-2-

phenylacetamide

- N™ °N
I-35 H

(S)-N-(1H-imidazol-2-yl)-2-(1-
oxoisoindolin-2-yl)-2-

phenylacetamide

1-36

(R)-N-(4-bromothiazol-2-yl)-2-(1-
oxoisoindolin-2-yl)-2-

phenylacetamide
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Compound
Structure Compound Name
Number
=\ /S 9 (R)-2-(1-oxoisoindolin-2-yl)-2-
1-37 H H s phenyl-N-(4-(pyridin-4-yl)thiazol-2-
© yl)acetamide
(/j\ ° (R)-2-(3-aminophenyl)-2-(1-
1-38 NN oxoisoindolin-2-yl)-N-(thiazol-2-

yl)acetamide

1-39

(R)-2-(1-oxoisoindolin-2-y1)-3-

H \@ phenyl-N-(thiazol-2-yl)propanamide
Br
7 (R)-N-(5-bromothiazol-2-yl)-2-(1-
1-40 N u Y oxoisoindolin-2-yl1)-2-
—~ o
O phenylacetamide
7S Q9 (R)-2-(1-oxoisoindolin-2-yl)-2-
N‘N/)\ Jl\/N ..
I-41 H H \ phenyl-N-(1,3,4-thiadiazol-2-
© yl)acetamide
/78 O S)-2-(1-oxoisoindolin-2-yl)-2-
N‘N /)\ M (8)-2-( yD)
1-42 N L phenyl-N-(1,3,4-thiadiazol-2-

yl)acetamide
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Compound
Numb Structure Compound Name
umber
/s o (R)-N-(4-(3-
r/—(N\’/\\NJI\,N morpholinopropyl)thiazol-2-y1)-2-
1-43 H
N H AL © (1-oxoisoindolin-2-y1)-2-
<0——> O phenylacetamide
o (R)-N-(5-(3-
AN s O
J . .
morpholinopropyl)thiazol-2-yl)-2-
1-44 N/)\NJI\_/N p propyl) ),
H = ¢ (1-oxoisoindolin-2-yl)-2-
© phenylacetamide
0,
J S 0]
s N//kN N (S)-2-(1-oxoisoindolin-2-y1)-3-
H phenyl-N-(thiazol-2-yl)propanamide
S o / I o 2 - _A- h' h o
/4 J\/ S (R)-2-(1-ox0-6~(thiophen-2
— N
1-46 N™ N Y yl)isoindolin-2-yl)-2-phenyl-N-

(thiazol-2-yl)acetamide

/=S
Jk/ =
z N
1-47 NN Y

(R)-2-(1-ox0-6~(thiophen-3-
yDisoindolin-2-yl)-2-phenyl-N-
(thiazol-2-yl)acetamide

1-48

ethyl (S)-2-(2-(1-oxoisoindolin-2-
y1)-3-phenylpropanamido)thiazole-

4-carboxylate
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phenylpropanamide

Compound
Numb Structure Compound Name
umber
Br 0
2/\ S O @ (S)-N-(5-bromothiazol-2-y1)-2-(1-
A T
1-49 N u oxoisoindolin-2-yl)-3-
phenylpropanamide
S 0 %
R)-N-(4-bromothiazol-2-yl)-2-(1-
Br_(/Nj)\ ! RIN-4-br zol-2-y1)-2+(
I-50 H H oxoisoindolin-2-yl)-3-

(R)-2-(1-oxoisoindolin-2-y1)-N,2-

O
N
1-51 HJK’ . .
:' o diphenylacetamide
Cl
@( Jol\/ (R)-N-(2-chlorophenyl)-2-(1-
N
I-52 H H N oxoisoindolin-2-yl)-2-
© phenylacetamide
F
/C( )ol\/ (R)-N-(2,5-difluorophenyl)-2-(1-
N
I-53 F H H N oxoisoindolin-2-yl)-2-
© phenylacetamide
)Ol\/ (R)-N-(2,6-dimethylphenyl)-2-(1-
N
I-54 N : oxoisoindolin-2-yl)-2-

phenylacetamide
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Compound

Number

Structure

Compound Name

LA

(R)-N-(2-fluorophenyl)-2-(1-

I-55 H N oxoisoindolin-2-yl)-2-
© phenylacetamide
N F fo) .y
[I Jl\/ (R)-N-(3-fluoropyridin-2-yl)-2-(1-
Z N
I-56 N H H N oxoisoindolin-2-yl)-2-
© phenylacetamide
N Cl
(I Q (R)-N-(3-chloropyridin-2-y1)-2-(1-
Z N
I-57 N H : N oxoisoindolin-2-yl)-2-
O phenylacetamide
(/‘/i JOI\/N (R)-N-methyl-2-(1-oxoisoindolin-2-
I-58 N '|4 ! yl)-2-phenyl-N-(thiazol-2-
@ yl)acetamide
(/\ j\ Jol\/ O O (R)-2-(1-oxo0-6-phenylisoindolin-2-
= N
1-59 N™ N" Y | yl)-2-phenyl-N-(thiazol-2-
@ yl)acetamide
=N
[ )S\ Jol\/ \ 7/ (R)-2-(1-0x0-6-(pyridin-3-
= N
1-60 N H yl)isoindolin-2-yl)-2-phenyl-N-
o

(thiazol-2-yl)acetamide
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Compound

Number

Structure

Compound Name

(/‘/i j\/N Wa (R)-2-(1-0x0-6-(pyridin-4-
1-61 N™ N™ Y | yl)isoindolin-2-yl)-2-phenyl-N-
@ (thiazol-2-yl)acetamide
=N
(/\j\ 0 \ ‘) (R)-2-(1-ox0-6-(pyrimidin-5-
1-62 s HJ\./N yD)isoindolin-2-ylI)-2-phenyl-N-
> o
@ (thiazol-2-yl)acetamide
S
/N
(/*i Jol\/ ZN (R)-2-(6-(1-ethyl-1H-pyrazol-4-yl)-
z N
1-63 N N™ % 1-oxoisoindolin-2-yl)-2-phenyl-N-
— o
O (thiazol-2-yl)acetamide
S 0 7 ';lH
(/;‘\ J_ =N (R)-2-(1-0x0-6-( 1H-pyrazol-4-
1-64 NN Y | yl)isoindolin-2-yl)-2-phenyl-N-
© (thiazol-2-yl)acetamide
O
O |
s (/N\j\ j\/N dihydrobenzo[b][1,4]dioxin-6-y1)-1-
H H Y oxoisoindolin-2-yl)-2-phenyl-N-
© (thiazol-2-yl)acetamide
x
[s 0 O O NH (R)-2-(6-(1H-indol-5-y1)-1-
1-66 N’J\NJ\/ oxoisoindolin-2-yl)-2-phenyl-N-

(thiazol-2-yl)acetamide
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Compound
Structure Compound Name
Number

ZT

O O ’ (R)-2-(6-(1H-indol-6-y1)-1-

(/\S O
1-67 N/)\N J\/N oxoisoindolin-2-yl)-2-phenyl-N-
H

Z o) (thiazol-2-yl)acetamide

N NH
</ $ 9 O O \—/ (R)-2-(1-0x0-6-(4-(piperazin-1-

1-68 H yl)phenyl)isoindolin-2-yl)-2-phenyl-

: o
© N-(thiazol-2-yl)acetamide

(R)-2-(6-(4-(4-methylpiperazin-1-
1-69 yl)phenyl)-1-oxoisoindolin-2-yl)-2-

phenyl-N-(thiazol-2-yl)acetamide

(R)-2-(1-ox0-6-(quinolin-3-
1-70 yDisoindolin-2-yl)-2-phenyl-N-

(thiazol-2-yl)acetamide

(R)-2-(1-ox0-6-(quinolin-8-
I-71 yDisoindolin-2-yl)-2-phenyl-N-

(thiazol-2-yl)acetamide
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Compound

Number

Structure

Compound Name

-

S 0
QJ\HJ\/N

methyl (R)-4-(3-0x0-2-(2-0x0-1-
phenyl-2-(thiazol-2-

1-72 H
- o] ylamino)ethyl)isoindolin-5-
O yl)benzoate
NH,
s o O O (R)-2-(6-(3-aminophenyl)-1-
73 e
I-73 NZ NJ\_/N oxoisoindolin-2-yl)-2-phenyl-N-
H @ o (thiazol-2-yl)acetamide
/s o O Q ocF, | (R)-2-(1-0x0-6-(4-
74 <N\¢kN J\/N (trifluoromethoxy)phenyl)isoindolin
H 2.0 -2-yl)-2-phenyl-N-(thiazol-2-
© yl)acetamide
F
s o Q O (R)-2-(6-(2-fluorophenyl)-1-
I-75 N NJI\_,N oxoisoindolin-2-yl)-2-phenyl-N-
H © o (thiazol-2-yl)acetamide
F
s o Q O (R)-2-(6-(3-fluorophenyl)-1-
B
1-76 = J\/N oxoisoindolin-2-yl)-2-phenyl-N-

(thiazol-2-yl)acetamide
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Compound

Number

Structure

Compound Name

S (o]
@\HJVN

VaWa

(R)-2-(6-(4-fluorophenyl)-1-

I-77 : N oxoisoindolin-2-yl)-2-phenyl-N-
O (thiazol-2-yl)acetamide
[ j\ Jol\/ O O COH (R)-4-(3-0x0-2-(2-0x0-1-phenyl-2-
= N
1-78 N H : \ (thiazol-2-ylamino)ethyl)isoindolin-
O 5-yl)benzoic acid
OMe
7S 9 O O (R)-2-(6-(3,5-dimethoxyphenyl)-1-
1-79 N/)\NJ\_/ N OMe oxoisoindolin-2-yl)-2-phenyl-N-
H @ 0 (thiazol-2-yl)acetamide
MeQO
rs ¢ Q O OoMe | (R)-2-(6-(2,4-dimethoxyphenyl)-1-
1-80 N/)\NJ\_/ N oxoisoindolin-2-yl)-2-phenyl-N-
H @ o (thiazol-2-yl)acetamide
s o O O P (R)-N-(2-(dimethylamino)ethyl)-4-
81 </;/)\N J\/ N NH (3-0x0-2-(2-0x0-1-phenyl-2-

(thiazol-2-ylamino)ethyl)isoindolin-
5-yl)benzamide
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Compound

Number

Structure

Compound Name

S 0]
{})\Hkn

(R)-N-(4-(dimethylamino)butyl)-4-
(3-ox0-2-(2-ox0-1-phenyl-2-

1-82 S
© (thiazol-2-ylamino)ethyl)isoindolin-
N 5-yl)benzamide
\
0O
</‘S 0o O O (R)-N-(2-morpholinoethyl)-4-(3-
L83 N/)\NJ\_/N NH 0x0-2-(2-oxo-1-phenyl-2-(thiazol-2-
- H H
© o \ ylamino)ethyl)isoindolin-5-
<_ )benzamide
0_) yl)
0
S 9 O O (R)-N-(3-morpholinopropyl)-4-(3-
Q J N NH _
N™ °N™ Y 0x0-2-(2-0x0-1-phenyl-2-(thiazol-2-
1-84 H 2_ ©
© ylamino)ethy!)isoindolin-5-
<‘l__> yl)benzamide
o
0o .
<\ s o O O (R)-2-(6-(4-(morpholine-4-
/ Y o
N carbonyl)phenyl)-1-oxoisoindolin-2-
. NIJ\NJI\:, O yl)phenyl)
H 2 © d | yl)-2-phenyl-N-(thiazol-2-
© yl)acetamide
75 9 O ' R)-2-(6-(cyclohex-1-en-1-yl)-1-
(N\,)\ i (R)-2-(6-cy )
I-86 N oxoisoindolin-2-yl)-2-phenyl-N-

(thiazol-2-yl)acetamide
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Compound

Number

Structure

Compound Name

(R)-N-benzyl-2-(1-oxoisoindolin-2-

1-87
: yl)-2-phenylacetamide
[s o) O O (R)-N-(2-(dimethylamino)ethyl)-3-
1.88 N’)\HJI\:/N NH (3-ox0-2-(2-ox0-1-phenyl-2-
N © o 2 (thiazol-2-ylamino)ethyl)isoindolin-
O /N— 5-yl)benzamide
7S 1 O O (R)-N-(4-(dimethylami
-N-(4- ylamino)butyl)-3-
<N\//kNJI\=’N NH
1.89 H = 0 J (3-ox0-2-(2-ox0-1-phenyl-2-
© (thiazol-2-ylamino)ethyl)isoindolin-
5-yl)benzamide
N_
/
73 1 OO R)-N-(2-morpholinoethyl)-3-(3
//\\ J\/N (R)-N-(2-morpholinoethyl)-3-(3-
N H H NH 0x0-2-(2-oxo-1-phenyl-2-(thiazol-2-
I-90 2 (o) (o)
© ylamino)ethyl)isoindolin-5-
@ yl)benzamide
o
s NeYaY, |
<N\¢kN Jl\./ NH (R)-N-(3-morpholinopropyl)-3-(3-
Lot H = o 0x0-2-(2-0x0-1-phenyl-2-(thiazol-2-

ylamino)ethyl)isoindolin-5-

yl)benzamide
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Compound

Number

Structure

Compound Name

WaW,

(R)-2-(6-(3-(morpholine-4-

J S 0]
<N\’)\NJ\,/ N N o | carbonyl)phenyl)-1-oxoisoindolin-2-
1-92 H 2 % AN ‘
O yl)-2-phenyl-N-(thiazol-2-
yl)acetamide
O
s o (R)-2-(1-ox0-5-
1-93 </N\4\\N J\/ N (phenylamino)isoindolin-2-yl)-2-
H Ei o) phenyl-N-(thiazol-2-yl)acetamide
HN N 0]
| R)-2-(5-((4-
7S 9 morpholinophenyl)amino)-1-
194 QNJ\{" isoindoli
H = 0 oxoisoindolin-2-yl)-2-phenyl-N-
© (thiazol-2-yl)acetamide
HN .4
(R)-2-(1-ox0-5-((3-(pyrrolidin-1-
S O ylmethyl)phenyl)amino)isoindolin-
1-95 & N N '
N u Y 2-yl)-2-phenyl-N-(thiazol-2-
2 o
O yl)acetamide
O
(R)-2-(5-((4-
(benzyloxy)phenyl)amino)-1-
I-96

S 0]
{/)\”J\;N

s

oxoisoindolin-2-yl)-2-phenyl-N-
(thiazol-2-yl)acetamide
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Compound

Number

Structure

Compound Name

1-97

C\\J\/N

HNQ

(R)-2-(5-((3-fluorophenyl)amino)-1-
oxoisoindolin-2-yl)-2-phenyl-N-
(thiazol-2-yl)acetamide

1-98

(\)\J\/,@%D

(R)-2-(1-ox0-6-
(phenylamino)isoindolin-2-yl)-2-
phenyl-N-(thiazol-2-yl)acetamide

1-99

()\J\/@O

(R)-2-(6-((3-fluorophenyl)amino)-1-
oxoisoindolin-2-yl)-2-phenyl-N-
(thiazol-2-yl)acetamide

1-100

(R)-2-(1-0x0-6-((3-(pyrrolidin-1-
ylmethyl)phenyl)amino)isoindolin-
2-yl)-2-phenyl-N-(thiazol-2-

yl)acetamide

I-101

(R)-2-(5-(2-fluorophenyl)-1-
oxoisoindolin-2-yl)-2-phenyl-N-
(thiazol-2-yl)acetamide
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Compound
Structure Compound Name
Number
(R)-2-(5-(4-(4-methylpiperazin-1-
1-102 yl)phenyl)-1-oxoisoindolin-2-yl)-2-

s o
N=( o N
HN_S—N
O e

phenyl-N-(thiazol-2-yl)acetamide

s j (R)-2-(5-(2,3-
N= . .
1103 AN _(_ dihydrobenzo[b][1,4]dioxin-6-yl)-1-
5‘ oxoisoindolin-2-yl)-2-phenyl-N-
(thiazol-2-yl)acetamide
7 s
(\ @ p (R)-2-(5-(1H-indol-5-yl)-1-
1-104 HN_<_ O oxoisoindolin-2-yl)-2-phenyl-N-
@ (thiazol-2-yl)acetamide
o
R)-2-(1-0x0-5-phenylisoindolin-2-
N= Q phenylisoindoli
1-105 N‘K, O yl)-2-phenyl-N-(thiazol-2-
@ o yl)acetamide
(/\ 0] H CO,Me
’ /)\NJ\/N methyl (R)-5-bromo-2-((2-oxo-1-
1-106 H £ phenyl-2-(thiazol-2-
B
© f ylamino)ethyl)amino)benzoate
CO,Me
2 methyl (S)-5-bromo-2-((2-oxo-1-
1-107 phenyl-2-(thiazol-2-

ylamino)ethyl)amino)benzoate
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Compound
Number Structure Compound Name
N=
(/\, i JOI\/N N\ // (R)-2-(1-0x0-6-(pyridin-2-
1-108 N H 1 yl)isoindolin-2-yl)-2-phenyl-N-
O (thiazol-2-yl)acetamide
7S 9 Q O NH | (R)-2-(6-(1H-indol-5-yl)-1-
110 N/)\HJ\E/N Z oxoisoindolin-2-y1)-2-(3-
AN © nitrophenyl)-N-(thiazol-2-
OZN/© yl)acetamide
</\,/\S\ i H 1 N-(2,3-dihydroxypropyl)-2-nitro-5-
I-110 VO \©\)Lﬂ/\o:\OH (((R)-2-0x0-1-phenyl-2-(thiazol-2-
© NO: ylamino)ethyl)amino)benzamide
H OH
[S o N OH 5-bromo-N-(2,3-dihydroxypropyl)-
-111 N’)\NJ\:/N 2-((R)-2-0x0-1-phenyl-2-(thiazol-2-
H @ Br ylamino)ethyl)amino)benzamide
(/‘/ 1 Q ! O /NH (8)-2-(6-(1H-indol-5-y1)-1-
I-112 N H s oxoisoindolin-2-yl)-2-phenyl-N-
(thiazol-2-yl)acetamide
F
rs 9 O O (S)-2-(6-(2-fluorophenyl)-1-
I-113 NAN N oxoisoindolin-2-yl)-2-phenyl-N-
H o

(thiazol-2-yl)acetamide
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Compound
Structure Compound Name
Number
F
[S o O O CN (S)-2-(6-(4-cyano-3-fluorophenyl)-
I-114 NAN N 1-oxoisoindolin-2-yl)-2-phenyl-N-
H o (thiazol-2-yl)acetamide
3 <O .
y/ )\ I (S)-2-(1-ox0-6-(4-(piperazin-1-
I-115 N ” N yl)phenyl)isoindolin-2-yl)-2-phenyl-
N-(thiazol-2-yl)acetamide
R)-2-(6-(1H-indol-5-yl)-1-
a3 Sy ey
I-116 N//‘\N Jl\-/N _ oxoisoindolin-2-yl)-N-(thiazol-2-
H = o) yl)propanamide
— 0 tert-butyl (R)-4-(4-(3-ox0-2-(1-ox0-
S 0 O O N N 1-(thiazol-2-ylamino)propan-2-
L117 Q g \__/ ‘(o_é ( y )prop
NN yl)isoindolin-5-
H =
=0 yl)phenyl)piperazine-1-carboxylate
N NH | (R)-2-(1-0x0-6-(4-(piperazin-1-
</~s 0 N/ PIP
I-118 N’/kNJ\/N yDphenyl)isoindolin-2-y1)-N-
H 2 ¢ (thiazol-2-yl)propanamide
F
(‘S o O O N/ \N _(0 tert-butyl (R)-4-(3-fluoro-4-(3-oxo-
4 / % -
P 2-(2-oxo-1-phenyl-2-(thiazol-2-
. AL (2-0x0-1-phenyl-2-

ylamino)ethyl)isoindolin-5-
yl)phenyl)piperazine-1-carboxylate
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Compound
Structure Compound Name
Number

L3 A

(R)-2-(6-(2-fluoro-4-(piperazin-1-

(pyridin-2-yl)-N-(thiazol-2-

1-120 H ) yl)phenyl)-1-oxoisoindolin-2-yl)-2-
@ phenyl-N-(thiazol-2-yl)acetamide
c 3 50 i
’ ’)\NJ\/N N—» (R)-2-(1-ox0-6-(4-(piperazin-1-
I-121 H £ o) Q—NH ylmethyl)phenyl)isoindolin-2-yl)-2-
© phenyl-N-(thiazol-2-yl)acetamide
rs ¢ O O NH | 2-(6-(1H-indol-5-y1)-1-
PR N = oxoisoindolin-2-yl)-2-(3-
1-122 N" N ‘
0 fluorophenyl)-N-(thiazol-2-
. yl)acetamide
(/‘S 9 O O NH 2-(6-(1H-indol-5-y1)-1-
/)\ N =
I-123 N H N oxoisoindolin-2-yl)-2-(pyridin-2-yl)-
N“ | N-(thiazol-2-yl)acetamide
N
[S 0 O O N NH 2_(1-ox0-6-(4-(piperazin-1-
i N/)\H N yl)phenyl)isoindolin-2-yl)-2-
N= | °
XD

yl)acetamide
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Compound
Numb Structure Compound Name
umber
s O O O 2-(3-fluorophenyl)-2-(1-ox0-6-(4-
</r:’)\ N N‘» .
N ﬁ_ (piperazin-1-ylmethyl)
I-125 H o NH o :
phenyl)isoindolin-2-yl)-N-(thiazol-
F 2-yl)acetamide
(/\S o O O N \H | R)-2-(5-fluoro-2-hydroxyphenyl)-2-
126 N’)\NJ\{N (1-ox0-6-(4-(piperazin-1-
HOH L) yl)phenyl)isoindolin-2-y1)-N-
—©—F (thiazol-2-yl)acetamide
75 9 O O NH R)-2-(6-(1H-indol-5-y1)-1-
N‘N By J\/N P (R)-2-(6~( yD)
I-127 u H Y oxoisoindolin-2-yl)-2-phenyl-N-
O (1,3,4-thiadiazol-2-yl)acetamide
Al e YaYse: -
1 R)-2-(6-(1H-indol-5-yl)-1-
N\\]\ J\,N _ (R)-2-(6( yD)
1-128 u H N oxoisoindolin-2-yl)-N-(isothiazol-4-
© yl)-2-phenylacetamide
e 9 O O NH R)-2-(6-(1H-indol-5-y1)-1-
73 J_ ! (R)-2-(6 yD)
I-129 NN Y | oxoisoindolin-2-yl)-N-(oxazol-2-yl)-
O 2-phenylacetamide
A e YaYse: -
! R)-2-(6-(1H-indol-5-yl)-1-
N\\l J\,N _ (R)-2-(6( yD)
1-130 N % L oxoisoindolin-2-yl)-N-(isoxazol-4-
© yl)-2-phenylacetamide
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Compound

Number

Structure

Compound Name

I-131

(R)-2-(6-(1H-indol-5-yl)-1-
oxoisoindolin-2-yl)-N-(4-
methylthiazol-2-yl)-2-

phenylacetamide

1-132

(R)-2-(6-(1H-indol-5-yl)-1-
oxoisoindolin-2-yl)-2-phenyl-N-(4-
(trifluoromethyl)thiazol-2-

yl)acetamide

I-133

(R)-2-(6-(1H-indol-5-yl)-1-
oxoisoindolin-2-yl)-N-(1H-imidazol-
2-yl)-2-phenylacetamide

1-134

(R)-2-(6-(1H-indol-5-yl)-1-
oxoisoindolin-2-yl)-2-phenyl-N-
(pyrimidin-5-yl)acetamide

I-135

2-(5-fluoro-2-hydroxyphenyl)-2-(6-
(2-fluoro-4-(piperazin-1-yl)phenyl)-
1-oxoisoindolin-2-yl)-N-(thiazol-2-

yl)acetamide

I-136

2-(6-(1H-indazol-5-yl)-1-
oxoisoindolin-2-yl)-2-(5-fluoro-2-
hydroxyphenyl)-N-(thiazol-2-

yl)acetamide

100




WO 2017/004383

PCT/US2016/040421

Compound

Number

Structure

Compound Name

1-137

—N
/s o \ /—NH
HO 0
F

2-(5-fluoro-2-hydroxyphenyl)-2-(1-
ox0-6-(1H-pyrrolo[2,3-b]pyridin-5-
yDisoindolin-2-yl)-N-(thiazol-2-

yl)acetamide

I-138

oy RYZVZO:
H o)
F

2-(2,5-difluorophenyl)-2-(1-ox0-6-
(4-(piperazin-1-yl)phenyl)
isoindolin-2-y1)-N-(thiazol-2-

yl)acetamide

I-139

1 %E"m

2-(2,5-difluorophenyl)-2-(6-(2-
fluoro-4-(piperazin-1-yl)phenyl)-1-
oxoisoindolin-2-yl)-N-(thiazol-2-

yl)acetamide

1-140

(/k ! O /NH

2-(6-(1H-indol-5-yl)-1-
oxoisoindolin-2-y1)-2-(2,5-
difluorophenyl)-N-(thiazol-2-

yl)acetamide

I-141

> S YaYe

2-(6-(1H-indazol-5-yl)-1-
oxoisoindolin-2-y1)-2-(2,5-
difluorophenyl)-N-(thiazol-2-

yl)acetamide

1-142

—N
s 0 \ /—NH
H o)
F

2-(2,5-difluorophenyl)-2-(1-ox0-6-
(1H-pyrrolo[2,3-b]pyridin-5-
yDisoindolin-2-yl)-N-(thiazol-2-

yl)acetamide
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Compound

Number

Structure

Compound Name

Ck§’;§3

2-(1-oxoisoindolin-2-y1)-3-(pyridin-

1-143 . .
3-yl)-N-(thiazol-2-yl)propanamide
73 /\\ @ 3-(3-hydroxyphenyl)-2-(1-
1-144 oxoisoindolin-2-yl)-N-(thiazol-2-
yl)propanamide
s o O O N NH | 2-(6-(2-chloro-4-(piperazin-1-
(F L — .
1145 NZ N N cl yl)phenyl)-1-oxoisoindolin-2-yl)-2-
HOH o (5-fluoro-2-hydroxyphenyl)-N-
E (thiazol-2-yl)acetamide
[S o O O N NH | 2-(5-fluoro-2-hydroxyphenyl)-2-(6-
—/
1146 N/)\N N d (2-methoxy-4-(piperazin-1-
o 0 \ y1)phenyl)-1-oxoisoindolin-2-y1)-N-
E (thiazol-2-yl)acetamide
rs s O O N | 2-(6-(1H-indol-5-yl)-1-
147 N//‘\N N = oxoisoindolin-2-yl)-2-(5-fluoro-2-
HO o hydroxyphenyl)-N-(thiazol-2-
yl)acetamide
OH | 2(5- - 2-(6-
[s o O O N/\:/\N Ve 2-(5-fluoro-2-hydroxyphenyl)-2-(6
N’)\N N (4-(4-(2-hydroxyethyl)piperazin-1-
1-148 N {
HO

F

yl)phenyl)-1-oxoisoindolin-2-yl)-N-
(thiazol-2-yl)acetamide

102




WO 2017/004383

PCT/US2016/040421

Compound

Number

Structure

Compound Name

1-149

7\ OH
S s Yavatal
H o)
HO

2-(5-fluoro-2-hydroxyphenyl)-2-(6-
(4-(4-(2-hydroxyacetyl)piperazin-1-
yl)phenyl)-1-oxoisoindolin-2-yl)-N-
(thiazol-2-yl)acetamide

I-150

a3, %:’" O

2-(5-fluoro-2-hydroxyphenyl)-2-(1-
0x0-0-(4-(4-sulfamoylpiperazin-1-
yl)phenyl)isoindolin-2-yl)-N-
(thiazol-2-yl)acetamide

I-151

a. %NLNCH

2-(6-(4-(4-(dimethylamino)
piperidin-1-yl)phenyl)-1-
oxoisoindolin-2-yl)-2-(5-fluoro-2-
hydroxyphenyl)-N-(thiazol-2-

yl)acetamide

I-152

%5” )

2-(5-fluoro-2-hydroxyphenyl)-2-(6-
(2-(2-hydroxyethoxy)-4-(piperazin-
1-yl)phenyl)-1-oxoisoindolin-2-yl)-
N-(thiazol-2-yl)acetamide

I-153

O\

\_/

OH

2-(5-fluoro-2-hydroxyphenyl)-2-(7-
(2-hydroxyethoxy)-1-ox0-6-(4-
(piperazin-1-yl)phenyl)isoindolin-2-
yl)-N-(thiazol-2-yl)acetamide

I-154

2-(5-fluoro-2-hydroxyphenyl)-2-(1-
oxo-7-(piperazin-1-yl)-1,3-dihydro-
2H-benzo[e]isoindol-2-yl)-N-
(thiazol-2-yl)acetamide

103




WO 2017/004383 PCT/US2016/040421
Compound
Structure Compound Name
Number

I-155

0}
/ S 0]
Qx”

O

OH

N

2-(5-fluoro-2-(hydroxymethyl)
phenyl)-2-(1-oxo-5-(4-(piperazin-1-
yl)phenyl)isoindolin-2-yl)-N-
(thiazol-2-yl)acetamide

I-156

2-(5-fluoro-2-mercaptophenyl)-2-(1-
ox0-5-(4-(piperazin-1-
yl)phenyl)isoindolin-2-yl)-N-
(thiazol-2-yl)acetamide

I-157

2-(5-fluoro-2-sulfamoylphenyl)-2-
(1-oxo0-5-(4-(piperazin-1-
yl)phenyl)isoindolin-2-yl)-N-
(thiazol-2-yl)acetamide

I-158

/S 0]
SN

HO

2-(2-hydroxyphenyl)-2-(1-
oxoisoindolin-2-yl)-N-(thiazol-2-
yl)propanamide

I-159

(/Nji JO'\L ”C““
L

(R)-2-(5-fluoro-2-hydroxyphenyl)-2-
(1-ox0-6-(4-(piperazin-1-
yl)phenyl)isoindolin-2-yl)-N-
(thiazol-2-yl)propanamide

[00558]

A compound that binds to an allosteric site in EGFR or ERBB2, such as the

compounds of the prsent disclosure (e.g., the compounds of the formulae disclosed herein),

optionally in combination with a second agent wherein said second agent prevents EGFR dimer

formation, are capable of modulating EGFR activity. In some embodiments, the compounds of

the present disclosure are capable of inhibiting or decreasing EGFR activity, without a second

agent (e.g., an antibody such as cetuximab, trastuzumab, or panitumumab). In other
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embodiments, the compounds of the present disclosure in combination with a second agent
wherein said second agent prevents EGFR dimer formation and are capable of inhibiting or
decreasing EGFR activity. In some embodiments, the second agent that prevents EGFR dimer
formation is an antibody. In further embodiments, the second agent that prevents EGFR dimer
formation is cetuximab, trastuzumab, or panitumumab. In further embodiments, the second
agent that prevents EGFR dimer formation is cetuximab.

[00559] In some embodiments, the compounds of the present disclosure are capable of
modulating (e.g., inhibiting or decreasing) the activity of EGFR containing one or more
mutations. In some embodiments, the mutant EGFR contains one or more mutations selected
from T790M, L718Q, L844V, V948R, L858R, [941R, C797S, and Del. In other embodiments,
the mutant EGFR contains a combination of mutations, wherein the combination is selected from
Del/L718Q, Del/L844V, Del/T790M, Del/T790M/L718Q, Del/T790M/L844V, L858R/L718Q,
L858R/L844V, L858R/T790M, L858R/T790M/I941R, Del/T790M, Del/T790M/C797S,
L858R/T790M/C7978S, and L858R/T790M/L718Q. In other embodiments, the mutant EGFR
contains a combination of mutations, wherein the combination is selected from Del/L.844V,
L858R/L844V, L858R/T790M, L858R/T790M/1941R, L858R/T790M/C797S, Del/T790M,
Del/T790M, Del/T790M/C7978S, and L858R/T790M. In other embodiments, the mutant EGFR
contains a combination of mutations, wherein the combination is selected from L858R/T790M,
L858R/T790M/I941R, L858R/T790M/C797S, Del/T790M, Del/T790M/C797S, and
L858R/T790M.

[00560] In some embodiments, the compounds of the present disclosure in combination with a
second agent wherein said second agent prevents EGFR dimer formation are capable of
modulating (e.g., inhibiting or decreasing) the activity of EGFR containing one or more
mutations. In some embodiments, the mutant EGFR contains one or more mutations selected
from T790M, L718Q, L844V, V948R, L858R, [941R, C797S, and Del. In other embodiments,
the mutant EGFR contains a combination of mutations, wherein the combination is selected from
Del/L718Q, Del/L844V, Del/T790M, Del/T790M/L718Q, Del/T790M/L844V, L858R/L718Q,
L858R/L844V, L858R/T790M, L858R/T790M/I941R, Del/T790M, Del/T790M/C797S,
L858R/T790M/C7978S, and L858R/T790M/L718Q. In other embodiments, the mutant EGFR
contains a combination of mutations, wherein the combination is selected from Del/L.844V,

L858R/L844V, L858R/T790M, L858R/T790M/I941R, L858R/T790M/C797S, Del/T790M,
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Del/T790M/C7978S, and L858R/T790M. In other embodiments, the mutant EGFR contains a
combination of mutations, wherein the combination is selected from L858R/T790M,
L858R/T790M/I941R, L858R/T790M/C797S, Del/T790M, Del/T790M/C797S, and
L858R/T790M. In some embodiments, the second agent that prevents EGFR dimer formation is
an antibody. In further embodiments, the second agent that prevents EGFR dimer formation is
cetuximab, trastuzumab, or panitumumab. In further embodiments, the second agent that
prevents EGFR dimer formation is cetuximab.

[00561] In some embodiments, the compounds of the present disclosure are capable of
modulating (e.g., inhibiting or decreasing) the activity of EGFR containing one or more
mutations, but do not affect the activity of a wild-type EGFR.

[00562] In other embodiments, the compounds of the present disclosure in combination with a
second agent wherein said second agent prevents EGFR dimer formation are capable of
modulating (e.g., inhibiting or decreasing) the activity of EGFR containing one or more
mutations, but do not affect the activity of a wild-type EGFR. In some embodiments, the second
agent that prevents EGFR dimer formation is an antibody. In further embodiments, the second
agent that prevents EGFR dimer formation is cetuximab, trastuzumab, or panitumumab. In
further embodiments, the second agent that prevents EGFR dimer formation is cetuximab.
[00563] Modulation of EGFR containing one or more mutations, such as those described
herein, but not a wild-type EGFR, provides a novel approach to the treatment, prevention, or
amelioration of diseases including, but not limited to, cancer and metastasis, inflammation,
arthritis, systemic lupus erthematosus, skin-related disorders, pulmonary disorders,
cardiovascular disease, ischemia, neurodegenerative disorders, liver disease, gastrointestinal
disorders, viral and bacterial infections, central nervous system disorders, Alzheimer's disease,
Parkinson's disease, Huntington's disease, amyotrophic lateral sclerosis, spinal cord injury, and
peripheral neuropathy.

[00564] In some embodiments, the compounds of the disclosure exhibit greater inhibition of
EGFR containing one or more mutations as described herein relative to a wild-type EGFR. In
certain embodiments, the compounds of the disclosure exhibit at least 2-fold, 3-fold, 5-fold, 10-
fold, 25-fold, 50-fold or 100-fold greater inhibition of EGFR containing one or more mutations
as described herein relative to a wild-type EGFR. In various embodiments, the compounds of

the disclosure exhibit up to 1000-fold greater inhibition of EGFR containing one or more
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mutations as described herein relative to a wild-type EGFR. In various embodiments, the
compounds of the disclosure exhibit up to 10000-fold greater inhibition of EGFR having a
combination of mutations described herein (e.g., L858R/T790M, L858R/T790M/I941R,
L858R/T790M/C797S, Del/T790M, Del/T790M/C797S, and L858R/T790M) relative to a wild-
type EGFR.

[00565] In other embodiments, the compounds of the disclosure in combination with a second
agent wherein said second agent prevents EGFR dimer formation exhibit greater inhibition of
EGEFR containing one or more mutations as described herein relative to a wild-type EGFR. In
certain embodiments, the compounds of the disclosure in combination with a second agent
wherein said second agent prevents EGFR dimer formation exhibit at least 2-fold, 3-fold, 5-fold,
10-fold, 25-fold, 50-fold or 100-fold greater inhibition of EGFR containing one or more
mutations as described herein relative to a wild-type EGFR. In various embodiments, the
compounds of the disclosure in combination with a second agent wherein said second agent
prevents EGFR dimer formation exhibit up to 1000-fold greater inhibition of EGFR containing
one or more mutations as described herein relative to a wild-type EGFR. In various
embodiments, the compounds of the disclosure in combination with a second agent wherein said
second agent prevents EGFR dimer formation exhibit up to 10000-fold greater inhibition of
EGFR having a combination of mutations described herein (e.g., L858R/T790M,
L858R/T790M/I941R, L858R/T790M/C797S, Del/T790M, Del/T790M/C7978S, and
L858R/T790M) relative to a wild-type EGFR. In some embodiments, the second agent that
prevents EGFR dimer formation is an antibody. In further embodiments, the second agent that
prevents EGFR dimer formation is cetuximab, trastuzumab, or panitumumab. In further
embodiments, the second agent that prevents EGFR dimer formation is cetuximab.

[00566] In some embodiments, the compounds of the disclosure exhibit from about 2-fold to
about 10-fold greater inhibition of EGFR containing one or more mutations as described herein
relative to a wild-type EGFR. In various embodiments, the compounds of the disclosure exhibit
from about 10-fold to about 100-fold greater inhibition of EGFR containing one or more
mutations as described herein relative to a wild-type EGFR. In various embodiments, the
compounds of the disclosure exhibit from about 100-fold to about 1000-fold greater inhibition of
EGEFR containing one or more mutations as described herein relative to a wild-type EGFR. In

various embodiments, the compounds of the disclosure exhibit from about 1000-fold to about
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10000-fold greater inhibition of EGFR containing one or more mutations as described herein
relative to a wild-type EGFR.

[00567] In other embodiments, the compounds of the disclosure in combination with a second
agent wherein said second agent prevents EGFR dimer formation exhibit from about 2-fold to
about 10-fold greater inhibition of EGFR containing one or more mutations as described herein
relative to a wild-type EGFR. In other embodiments, the compounds of the disclosure in
combination with a second agent wherein said second agent prevents EGFR dimer formation
exhibit from about 10-fold to about 100-fold greater inhibition of EGFR containing one or more
mutations as described herein relative to a wild-type EGFR. In other embodiments, the
compounds of the disclosure in combination with a second agent wherein said second agent
prevents EGFR dimer formation exhibit from about 100-fold to about 1000-fold greater
inhibition of EGFR containing one or more mutations as described herein relative to a wild-type
EGFR. In other embodiments, the compounds of the disclosure in combination with a second
agent wherein said second agent prevents EGFR dimer formation exhibit from about 1000-fold
to about 10000-fold greater inhibition of EGFR containing one or more mutations as described
herein relative to a wild-type EGFR. In other embodiments, the second agent that prevents
EGFR dimer formation is an antibody. In further embodiments, the second agent that prevents
EGFR dimer formation is cetuximab, trastuzumab, or panitumumab. In further embodiments,
the second agent that prevents EGFR dimer formation is cetuximab.

[00568] In certain embodiments, the compounds of the disclosure exhibit at least 2-fold
greater inhibition of EGFR having a combination of mutations selected from L858R/T790M,
L858R/T790M/I941R, L858R/T790M/C797S, Del/T790M, Del/T790M/C797S, and
L858R/T790M relative to a wild-type EGFR. In certain embodiments, the compounds of the
disclosure exhibit at least 3-fold greater inhibition of EGFR having a combination of mutations
selected from L858R/T790M, L858R/T790M/I941R, L858R/T790M/C797S, Del/T790M,
Del/T790M/C797S, and L858R/T790M relative to a wild-type EGFR. In certain embodiments,
the compounds of the disclosure exhibit at least 5-fold greater inhibition of EGFR having a
combination of mutations selected from L858R/T790M, L858R/T790M/1941R,
L858R/T790M/C7978S, Del/T790M, Del/T790M/C7978S, and L858R/T790M relative to a wild-
type EGFR. In certain embodiments, the compounds of the disclosure exhibit at least 10-fold
greater inhibition of EGFR having a combination of mutations selected from L858R/T790M,
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L858R/T790M/I941R, L858R/T790M/C797S, Del/T790M, Del/T790M/C797S, and
L858R/T790M relative to a wild-type EGFR. In certain embodiments, the compounds of the
disclosure exhibit at least 25-fold greater inhibition of EGFR having a combination of mutations
selected from L858R/T790M, L858R/T790M/I941R, L858R/T790M/C797S, Del/T790M,
Del/T790M/C797S, and L858R/T790M relative to a wild-type EGFR. In certain embodiments,
the compounds of the disclosure exhibit at least 50-fold greater inhibition of EGFR having a
combination of mutations selected from L L858R/T790M, L858R/T790M/I941R,
L858R/T790M/C7978S, Del/T790M, Del/T790M/C7978S, and L858R/T790M relative to a wild-
type EGFR. In certain embodiments, the compounds of the disclosure exhibit at least 100-fold
greater inhibition of EGFR having a combination of mutations selected from L858R/T790M,
L858R/T790M/I941R, L858R/T790M/C797S, Del/T790M, Del/T790M/C797S, and
L858R/T790M relative to a wild-type EGFR.

[00569] In certain embodiments, the compounds of the disclosure in combination with a
second agent wherein said second agent prevents EGFR dimer formation exhibit at least 2-fold
greater inhibition of EGFR having a combination of mutations selected from L858R/T790M,
L858R/T790M/I941R, L858R/T790M/C797S, Del/T790M, Del/T790M/C797S, and
L858R/T790M relative to a wild-type EGFR. In certain embodiments, the compounds of the
disclosure in combination with a second agent wherein said second agent prevents EGFR dimer
formation exhibit at least 3-fold greater inhibition of EGFR having a combination of mutations
selected from L858R/T790M, L858R/T790M/I941R, L858R/T790M/C797S, Del/T790M,
Del/T790M/C797S, and L858R/T790M relative to a wild-type EGFR. In certain embodiments,
the compounds of the disclosure in combination with a second agent wherein said second agent
prevents EGFR dimer formation exhibit at least 5-fold greater inhibition of EGFR having a
combination of mutations selected from L858R/T790M, L858R/T790M/1941R,
L858R/T790M/C7978S, Del/T790M, Del/T790M/C7978S, and L858R/T790M relative to a wild-
type EGFR. In certain embodiments, the compounds of the disclosure in combination with a
second agent wherein said second agent prevents EGFR dimer formation exhibit at least 10-fold
greater inhibition of EGFR having a combination of mutations selected from L858R/T790M,
L858R/T790M/I941R, L858R/T790M/C797S, Del/T790M, Del/T790M/C797S, and
L858R/T790M relative to a wild-type EGFR. In certain embodiments, the compounds of the

disclosure in combination with a second agent wherein said second agent prevents EGFR dimer
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formation exhibit at least 25-fold greater inhibition of EGFR having a combination of mutations
selected from L858R/T790M, L858R/T790M/I941R, L858R/T790M/C797S, Del/T790M,
Del/T790M/C797S, and L858R/T790M relative to a wild-type EGFR. In certain embodiments,
the compounds of the disclosure in combination with a second agent wherein said second agent
prevents EGFR dimer formation exhibit at least 50-fold greater inhibition of EGFR having a
combination of mutations selected from L L858R/T790M, L858R/T790M/I941R,
L858R/T790M/C7978S, Del/T790M, Del/T790M/C7978S, and L858R/T790M relative to a wild-
type EGFR. In certain embodiments, the compounds of the disclosure in combination with a
second agent wherein said second agent prevents EGFR dimer formation exhibit at least 100-fold
greater inhibition of EGFR having a combination of mutations selected from L858R/T790M,
L858R/T790M/I941R, L858R/T790M/C797S, Del/T790M, Del/T790M/C797S, and
L858R/T790M relative to a wild-type EGFR. In some embodiments, the second agent that
prevents EGFR dimer formation is an antibody. In further embodiments, the second agent that
prevents EGFR dimer formation is cetuximab, trastuzumab, or panitumumab. In further
embodiments, the second agent that prevents EGFR dimer formation is cetuximab.

[00570] In some embodiments, the inhibition of EGFR activity is measured by ICs.

[00571] In some embodiments, the inhibition of EGFR activity is measured by ECsp.

[00572] In some embodiments, the compounds of the disclosure bind to an allosteric site in
EGFR. In some embodiments, the compounds of the disclosure interact with at least one amino
acid residue of epidermal growth factor receptor (EGFR) selected from Lys745, Leu788, and Ala
743. In other embodiments, the compounds of the disclosure interact with at least one amino
acid residue of epidermal growth factor receptor (EGFR) selected from Cys755, Leu777,
Phe856, and Asp855. In other embodiments, the compounds of the disclosure interact with at
least one amino acid residue of epidermal growth factor receptor (EGFR) selected from Met766,
[1e759, Glu762, and Ala763. In other embodiments, the compounds of the disclosure interact
with at least one amino acid residue of epidermal growth factor receptor (EGFR) selected from
Lys745, Leu788, and Ala 743, at least one amino acid residue of epidermal growth factor
receptor (EGFR) selected from Cys755, Leu777, Phe856, and Asp855, and at least one amino
acid residue of epidermal growth factor receptor (EGFR) selected from Met766, 11759, Glu762,

and Ala763. In other embodiments, the compounds of the disclosure do not interact with the any
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of the amino acid residues of epidermal growth factor receptor (EGFR) selected from Met793,
Gly796, and Cys797.

[00573] In some embodiments, the disclosure provides a compound comprising an allosteric
kinase inhibitor, wherein the compound is a more potent inhibitor of a drug-resistant EGFR
mutant relative to a wild type EGFR. For example, the compound can be at least about 2-fold, 3-
fold, 5-fold, 10-fold, 25-fold, 50-fold or about 100-fold more potent at inhibiting the kinase
activity of the drug-resistant EGFR mutant relative to a wild-type EGFR. In some embodiments,

the drug-resistant EGFR mutant is resistant to one or more known EGFR inhibitors, including
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some embodiments, the drug-resistant EGFR mutant comprises a sensitizing mutation, such as
Del and L858R.

[00574] In some embodiments, the disclosure provides a compound comprising an allosteric
kinase inhibitor in combination with a second agent wherein said second agent prevents EGFR
dimer formation, wherein the compound is a more potent inhibitor of a drug-resistant EGFR
mutant relative to a wild type EGFR. For example, the compound in combination with a second
agent wherein said second agent prevents EGFR dimer formation can be at least about 2-fold, 3-
fold, 5-fold, 10-fold, 25-fold, 50-fold or about 100-fold more potent at inhibiting the kinase
activity of the drug-resistant EGFR mutant relative to a wild-type EGFR. In some embodiments,
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the drug-resistant EGFR mutant is resistant to one or more known EGFR inhibitors, including
but not limited to gefitinib, erlotinib, lapatinib, WZ4002, HKI-272, CL-387785, and AZD9291.
In some embodiments, the drug-resistant EGFR mutant comprises a sensitizing mutation, such as
Del and L858R. In some embodiments, the second agent that prevents EGFR dimer formation is
an antibody. In further embodiments, the second agent that prevents EGFR dimer formation is
cetuximab, trastuzumab, or panitumumab. In further embodiments, the second agent that
prevents EGFR dimer formation is cetuximab.

[00575] In some embodiments, the disclosure provides a compound comprising an allosteric
kinase inhibitor, wherein the compound inhibits kinase activity of a drug-resistant EGFR mutant
harboring a sensitizing mutation (e.g., Del and L858R) and a drug-resistance mutation (e.g.,
T790M, L718Q, C797S, and L844V) with less than a 10-fold difference in potency (e.g., as
measured by ICs) relative to an EGFR mutant harboring the sensitizing mutation but not the
drug-resistance mutation. In some embodiments, the difference in potency is less than about 9-
fold, 8-fold, 7-fold, 6-fold, 5-fold, 4-fold, 3-fold, or 2-fold.

[00576] In other embodiments, the disclosure provides a compound comprising an allosteric
kinase inhibitor in combination with a second agent wherein said second agent prevents EGFR
dimer formation, wherein the compound in combination with the second agent inhibits kinase
activity of a drug-resistant EGFR mutant harboring a sensitizing mutation (e.g., Del and L858R)
and a drug-resistance mutation (e.g., T790M, L718Q, C797S, and L844V) with less than a 10-
fold difference in potency (e.g., as measured by ICsp) relative to an EGFR mutant harboring the
sensitizing mutation but not the drug-resistance mutation. In some embodiments, the difference
in potency is less than about 9-fold, 8-fold, 7-fold, 6-fold, 5-fold, 4-fold, 3-fold, or 2-fold. In
some embodiments, the second agent that prevents EGFR dimer formation is an antibody. In
further embodiments, the second agent that prevents EGFR dimer formation is cetuximab,
trastuzumab, or panitumumab. In further embodiments, the second agent that prevents EGFR
dimer formation is cetuximab.

[00577] In some embodiments, the disclosure provides a compound comprising an allosteric
kinase inhibitor, wherein the compound is more potent than one or more known EGFR
inhibitors, including but not limited to gefitinib, erlotinib, lapatinib, WZ4002, HKI-272, CL-
387785, and AZD9291, at inhibiting the activity of EGFR containing one or more mutations as
described herein, such as T790M, L718Q, L844V, L858R, C7978S, and Del. For example, the
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compound can be at least about 2-fold, 3-fold, 5-fold, 10-fold, 25-fold, 50-fold or about 100-fold
more potent (e.g., as measured by ICsg) than gefitinib, erlotinib, lapatinib, WZ4002, HKI-272,
CL-387785, and AZD9291 at inhibiting the activity of the EGFR containing one or more
mutations as described herein.

[00578] In other embodiments, the disclosure provides a compound comprising an allosteric
kinase inhibitor in combination with a second agent wherein said second agent prevents EGFR
dimer formation, wherein the compound in combination with the second agent is more potent
than one or more known EGFR inhibitors, including but not limited to gefitinib, erlotinib,
lapatinib, WZ4002, HKI-272, CL-387785, and AZD9291, at inhibiting the activity of EGFR
containing one or more mutations as described herein, such as T790M, L718Q, L.844V, L858R,
C7978, and Del. For example, the compound in combination with a second agent wherein said
second agent prevents EGFR dimer formation can be at least about 2-fold, 3-fold, 5-fold, 10-
fold, 25-fold, 50-fold or about 100-fold more potent (e.g., as measured by ICsp) than gefitinib,
erlotinib, lapatinib, WZ4002, HKI-272, CL-387785, and AZD9291 at inhibiting the activity of
the EGFR containing one or more mutations as described herein. In some embodiments, the
second agent that prevents EGFR dimer formation is an antibody. In further embodiments, the
second agent that prevents EGFR dimer formation is cetuximab, trastuzumab, or panitumumab.
In further embodiments, the second agent that prevents EGFR dimer formation is cetuximab.
[00579] In some embodiments, the disclosure provides a compound comprising an allosteric
kinase inhibitor, wherein the compound is less potent than one or more known EGFR inhibitors
including but not limited to gefitinib, erlotinib, lapatinib, WZ4002, HKI-272, CL-387785, and
AZD9291, at inhibiting the activity of a wild-type EGFR. For example, the compound can be at
least about 2-fold, 3-fold, 5-fold, 10-fold, 25-fold, 50-fold or about 100-fold less potent (e.g., as
measured by ICs) than gefitinib, erlotinib, lapatinib, WZ4002, HKI-272, CL-387785, and
AZD9291, at inhibiting the activity of a wild-type EGFR.

2

[00580] In other embodiments, the disclosure provides a compound comprising an allosteric
kinase inhibitor in combination with a second agent wherein said second agent prevents EGFR
dimer formation, wherein the compound in combination with the second agent is less potent than
one or more known EGFR inhibitors, including but not limited to gefitinib, erlotinib, lapatinib,
WZ4002, HKI-272, CL-387785, and AZD9291, at inhibiting the activity of a wild-type EGFR.

For example, the compound in combination with a second agent wherein said second agent
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prevents EGFR dimer formation can be at least about 2-fold, 3-fold, 5-fold, 10-fold, 25-fold, 50-
fold or about 100-fold less potent (e.g., as measured by ICsg) than gefitinib, erlotinib, lapatinib,
WZ4002, HKI-272, CL-387785, and AZD9291, at inhibiting the activity of a wild-type EGFR.
In some embodiments, the second agent that prevents EGFR dimer formation is an antibody. In
further embodiments, the second agent that prevents EGFR dimer formation is cetuximab,
trastuzumab, or panitumumab. In further embodiments, the second agent that prevents EGFR
dimer formation is cetuximab.

[00581] Potency of the inhibitor can be determined by ECsy value. A compound with a lower
ECsp value, as determined under substantially similar conditions, is a more potent inhibitor
relative to a compound with a higher ECsy value. In some embodiments, the substantially similar
conditions comprise determining an EGFR-dependent phosphorylation level, in vitro or in vivo
(e.g., in 3T3 cells expressing a wild type EGFR, a mutant EGFR, or a fragment of any thereof).
[00582] Potency of the inhibitor can also be determined by ICsy value. A compound with a
lower ICs; value, as determined under substantially similar conditions, is a more potent inhibitor
relative to a compound with a higher ICsy value. In some embodiments, the substantially similar
conditions comprise determining an EGFR-dependent phosphorylation level, in vitro or in vivo
(e.g., in 3T3 cells expressing a wild type EGFR, a mutant EGFR, or a fragment of any thereof).
[00583] An EGFR sensitizing mutation comprises without limitation L858R, G719S, G719C,
G719A, L861Q, a deletion in exon 19 and/or an insertion in exon 20. A drug-resistant EGFR
mutant can have without limitation a drug resistance mutation comprising T790M, T854A,
L718Q, C797S, or D761Y.

[00584] The selectivity between wild-type EGFR and EGFR containing one or more
mutations as described herein can also be measured using cellular proliferation assays where cell
proliferation is dependent on kinase activity. For example, murine Ba/F3 cells transfected with a
suitable version of wild-type EGFR (such as VIII; containing a WT EGFR kinase domain), or
Ba/F3 cells transfected with L858R/T790M, Del/T790M/L718Q, L858R/T790M/L718Q,
L858R/T790M/C7978S, Del/T790M/C797S, L858R/T790M/194 1R, or Exon 19 deletion/T790M
can be used. Proliferation assays are performed at a range of inhibitor concentrations (10 uM, 3
uM, 1.1 uM, 330 nM, 110 nM, 33 nM, 11 nM, 3 nM, I nM) and an ECs is calculated.

[00585] An alternative method to measure effects on EGFR activity is to assay EGFR
phosphorylation. Wild type or mutant (L858R/T790M, Del/T790M, Del/T790M/L718Q,
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L858R/T790M/C797S, Del/T790M/C797S, L858R/T790M/I941R, or L858R/T790M/L718Q)
EGEFR can be transfected into NIH-3T3 cells (which do not normally express endogenous EGFR)
and the ability of the inhibitor (using concentrations as above) to inhibit EGFR phosphorylation
can be assayed. Cells are exposed to increasing concentrations of inhibitor for 6 hours and
stimulated with EGF for 10 minutes. The effects on EGFR phosphorylation are assayed by
Western Blotting using phospho-specific (Y1068) EGFR antibodies.

[00586] In another aspect, the present disclosure relates to a compound that binds to an
allosteric site in EGFR, wherein the compound exhibits greater than 2-fold, 3-fold, 5-fold, 10-
fold, 25-fold, 50-fold, 100-fold, or 1000-fold inhibition of EGFR containing one or more
mutations as described herein (e.g., L8S8R/T790M, Del/T790M, Del/T790M/L718Q,
L858R/T790M/C797S, Del/T790M/C797S, L858R/T790M/I941R, or L858R/T790M/L718Q)
relative to a wild-type EGFR.

[00587] In other embodiments, the disclosure provides a compound that binds to an allosteric
site in EGFR in combination with a second agent wherein said second agent prevents EGFR
dimer formation, wherein the compound in combination with the second agent greater than 2-
fold, 3-fold, 5-fold, 10-fold, 25-fold, 50-fold, 100-fold, or 1000-fold inhibition of EGFR
containing one or more mutations as described herein (e.g., L858R/T790M, Del/T790M,
Del/T790M/L718Q, Del/T790M/C797S,L858R/T790M/C797S, L858R/T790M/I941R, or
L858R/T790M/L718Q) relative to a wild-type EGFR. In some embodiments, the second agent
that prevents EGFR dimer formation is an antibody. In further embodiments, the second agent
that prevents EGFR dimer formation is cetuximab, trastuzumab, or panitumumab. In further
embodiments, the second agent that prevents EGFR dimer formation is cetuximab.

Definitions

[00588] Listed below are definitions of various terms used to describe this disclosure. These
definitions apply to the terms as they are used throughout this specification and claims, unless
otherwise limited in specific instances, either individually or as part of a larger group.

[00589] The term "alkyl," as used herein, refers to saturated, straight- or branched-chain
hydrocarbon radicals containing, in certain embodiments, between one and six, or one and eight
carbon atoms, respectively. Examples of C;-C¢ alkyl radicals include, but are not limited to,

methyl, ethyl, propyl, isopropyl, n-butyl, fert-butyl, neopentyl, n-hexyl radicals; and examples of

115



WO 2017/004383 PCT/US2016/040421

C:-Cs alkyl radicals include, but are not limited to, methyl, ethyl, propyl, isopropyl, n-butyl, rert-
butyl, neopentyl, n-hexyl, heptyl, octyl radicals.

[00590] The term "alkenyl," as used herein, denotes a monovalent group derived from a
hydrocarbon moiety containing, in certain embodiments, from two to six, or two to eight carbon
atoms having at least one carbon-carbon double bond. The double bond may or may not be the
point of attachment to another group. Alkenyl groups include, but are not limited to, for
example, ethenyl, propenyl, butenyl, 1-methyl-2-buten-1-yl, heptenyl, octenyl and the like.
[00591] The term "alkynyl," as used herein, denotes a monovalent group derived from a
hydrocarbon moiety containing, in certain embodiments, from two to six, or two to eight carbon
atoms having at least one carbon-carbon triple bond. The alkynyl group may or may not be the
point of attachment to another group. Representative alkynyl groups include, but are not limited
to, for example, ethynyl, 1-propynyl, 1-butynyl, heptynyl, octynyl and the like.

[00592] The term "alkoxy" refers to an -O-alkyl radical.

[00593] 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.

[00594] 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.

[00595] The term "cycloalkyl," as used herein, denotes a monovalent group derived from a
monocyclic or polycyclic saturated or partially unsaturated carbocyclic ring compound.
Examples of Cs-Csg cycloalkyl include, but not limited to, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclopentyl and cyclooctyl; and examples of C;-C;-cycloalkyl include, but not
limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, bicyclo [2.2.1] heptyl, and bicyclo
[2.2.2] octyl. Also contemplated is a monovalent group derived from a monocyclic or polycyclic
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, cyclopropenyl,
cyclobutenyl, cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclooctenyl, and the like.

[00596] The term "heteroaryl," 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 S, O, and N; and
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the remaining ring atoms are carbon. Heteroaryl includes, but is not limited to, pyridinyl,
pyrazinyl, pyrimidinyl, pyrrolyl, pyrazolyl, imidazolyl, thiazolyl, oxazolyl, isooxazolyl,
thiadiazolyl, oxadiazolyl, thiophenyl, furanyl, quinolinyl, isoquinolinyl, benzimidazolyl,
benzooxazolyl, quinoxalinyl, and the like.

[00597] 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.

[00598] The term “heterocyclyl,” 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 (1) each ring contains between one and three heteroatoms independently selected from
oxygen, sulfur and nitrogen, (ii) each S-membered ring has 0 to 1 double bonds and each 6-
membered ring has 0 to 2 double bonds, (iii) 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, imidazolinyl, imidazolidinyl, piperidinyl, piperazinyl, oxazolidinyl,
isoxazolidinyl, morpholinyl, thiazolidinyl, isothiazolidinyl, and tetrahydrofuryl.

[00599] The term "alkylamino" refers to a group having the structure -NH(C,-C; alkyl) , e.g.,
-NH(C,-C; alkyl), where C,-C,; alkyl is as previously defined.

[00600] The term "dialkylamino" refers to a group having the structure -N(C,-C,, alkyl),, e.g.,
-NH(C,-Cs alkyl), where C;-Cy; alkyl is as previously defined.

[00601] The term "acyl" includes residues derived from acids, including but not limited to
carboxylic acids, carbamic acids, carbonic acids, sulfonic acids, and phosphorous acids.
Examples include aliphatic carbonyls, aromatic carbonyls, aliphatic sulfonyls, aromatic sulfinyls,
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.

[00602] In accordance with the disclosure, any of the aryls, substituted aryls, heteroaryls and
substituted heteroaryls described herein, can be any aromatic group. Aromatic groups can be
substituted or unsubstituted.

[00603] The terms "hal," "halo," and "halogen," as used herein, refer to an atom selected from

fluorine, chlorine, bromine and iodine.
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[00604] As described herein, compounds of the disclosure 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 disclosure. 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:

[00605] -F, -CI, -Br, -1, -OH, protected hydroxy, -NO,, -CN, -NH,, protected

amino, -NH-C,-C;-alkyl, -NH-C,-C,;-alkenyl, -NH-C,-C;-alkenyl, -NH -C;-C,,-cycloalkyl,
-NH-aryl, -NH -heteroaryl, -NH -heterocycloalkyl, -dialkylamino, -diarylamino,
-diheteroarylamino, -O-C,-C1,-alkyl, -O-C,-Cz-alkenyl, -O-C,-C;-alkenyl,
-0O-C3-Cyp-cycloalkyl, -O-aryl, -O-heteroaryl, -O-heterocycloalkyl, -C(O)-C;-Ci,-alkyl, -C(O)-
C,-Cyz-alkenyl, -C(0)-C,-Cyz-alkenyl, -C(0)-C;-C;-cycloalkyl, -C(O)-aryl, -C(O)-heteroaryl,
-C(O)-heterocycloalkyl, -CONH,, -CONH-C,-Ci,-alkyl, -CONH-C,-C1,-alkenyl,
-CONH-C,-Cy,-alkenyl, -CONH-C;-Cy;-cycloalkyl, -CONH-aryl, -CONH-heteroaryl,
-CONH-heterocycloalkyl,-OCO,-C;-Cy;-alkyl, -OCO,-C,-C1,-alkenyl, -OCO,-C,-C1,-alkenyl,
-0C0O,-C5-Cyp-cycloalkyl, -OCO;-aryl, -OCO;-heteroaryl, -OCO;-heterocycloalkyl, -OCONH,,
-OCONH-C;-Cy,-alkyl, -OCONH- C,-C,-alkenyl, -OCONH- C,-Ci,-alkenyl,
-OCONH-Cs-Cy,-cycloalkyl, -OCONH-aryl, -OCONH-heteroaryl, -OCONH-heterocycloalkyl,
-NHC(0)-C,-Cz-alkyl, -NHC(O)-C,-Ci,-alkenyl, -NHC(O)-C,-C,-alkenyl,
-NHC(0)-C5-Cy;-cycloalkyl, -NHC(O)-aryl, -NHC(O)-heteroaryl, -NHC(O)-heterocycloalkyl,
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-NHCO,-C;-Cy,-alkyl, -NHCO,-C,-Ci,-alkenyl, -NHCO,-C,-C),-alkenyl,
-NHCO,-C5-C;-cycloalkyl, -NHCO;-aryl, -NHCO;-heteroaryl, -NHCO;- heterocycloalkyl,
NHC(O)NH,, -NHC(O)NH-C,-C,-alkyl, -NHC(O)NH-C,-C,-alkenyl,
-NHC(O)NH-C,-C,-alkenyl, -NHC(O)NH-Cs-C1,-cycloalkyl, -NHC(O)NH-ary],
-NHC(O)NH-heteroaryl, NHC(O)NH-heterocycloalkyl, -NHC(S)NH,,
-NHC(S)NH-C,-C;-alkyl, -NHC(S)NH-C,-C,-alkenyl,

-NHC(S)NH-C,-C-alkenyl, -NHC(S)NH-C;-C»-cycloalkyl, -NHC(S)NH-aryl,
-NHC(S)NH-heteroaryl, -NHC(S)NH-heterocycloalkyl, -NHC(NH)NH,,

-NHC(NH)NH- C;-Ci,-alkyl, -NHC(NH)NH-C,-C,-alkenyl, -NHC(NH)NH-C,-C;-alkenyl,
-NHC(NH)NH-C5-C;-cycloalkyl, -NHC(NH)NH-aryl, -NHC(NH)NH-heteroaryl,
-NHC(NH)NHheterocycloalkyl, -NHC(NH)-C,-C;-alkyl, -NHC(NH)-C,-C,-alkeny],
-NHC(NH)-C,-C;-alkenyl, -NHC(NH)-Cs-C1;-cycloalkyl, -NHC(NH)-aryl,
-NHC(NH)-heteroaryl, -NHC(NH)-heterocycloalkyl, -C(NH)NH-C,-C1,-alkyl,
-C(NH)NH-C,-C ;-alkenyl, -C(NH)NH-C,-C,,-alkenyl, C(INH)NH-C5-C;-cycloalkyl,
-C(NH)NH-aryl, -C(NH)NH-heteroaryl, -C(NH)NHheterocycloalkyl,

-S(0)-C;-Cyz-alkyl,- S(O)-C,-Ciz-alkenyl,- S(O)-C,-Cis-alkenyl,

-S(0)-Cs-Cia-cycloalkyl, - S(O)-aryl, -S(O)-heteroaryl, -S(O)-heterocycloalkyl -SO,NH,,
-SO,NH-C,-C;-alkyl, -SO,NH-C,-C;-alkenyl, -SO,NH-C,-C ,-alkenyl,
-SO,NH-C5-Cy;-cycloalkyl, -SO;NH-aryl, -SO,NH-heteroaryl, -SO,NH-heterocycloalky],
-NHSO,-C;-Ciz-alkyl, -NHSO,-C,-Cz-alkenyl,- NHSO,-C,-C»-alkenyl,
-NHSO,-C;5-Cyz-cycloalkyl, -NHSO;-aryl, -NHSO;-heteroaryl, -NHSO;-heterocycloalkyl,
-CH,NH,, -CH,SO,CH3, -aryl, -arylalkyl, -heteroaryl, -heteroarylalkyl, -heterocycloalkyl,
-C;-Cy;-cycloalkyl, polyalkoxyalkyl, polyalkoxy, -methoxymethoxy, -methoxyethoxy, -SH,
-S-C;-Cyp-alkyl, -S-C,-Cy,-alkenyl, -S-C,-Cz-alkenyl, -S-C5-Cp-cycloalkyl, -S-aryl,
-S-heteroaryl, -S-heterocycloalkyl, or methylthiomethyl.

[00606] It is understood that the aryls, heteroaryls, alkyls, and the like can be substituted.
[00607] 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
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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), small bowel or small
intestines (adenocarcinoma, lymphoma, carcinoid tumors, Karposi's sarcoma, leiomyoma,
hemangioma, lipoma, neurofibroma, fibroma), large bowel or large intestines (adenocarcinoma,
tubular adenoma, villous adenoma, hamartoma, leiomyoma), colon, colon-rectum, colorectal,
rectum; Genitourinary tract: kidney (adenocarcinoma, Wilm's tumor (nephroblastoma),
lymphoma, 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 (hepatocellular
carcinoma), cholangiocarcinoma, hepatoblastoma, angiosarcoma, hepatocellular adenoma,
hemangioma, biliary passages; Bone: osteogenic sarcoma (osteosarcoma), fibrosarcoma,
malignant fibrous histiocytoma, chondrosarcoma, Ewing's sarcoma, malignant lymphoma
(reticulum cell sarcoma), multiple myeloma, malignant 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, ependymoma,
germinoma (pinealoma), glioblastoma multiform, oligodendroglioma, schwannoma,
retinoblastoma, congenital 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, unclassified carcinoma), granulosa-thecal cell tumors, Sertoli-Leydig cell
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
leukemia, chronic lymphocytic leukemia, myeloproliferative diseases, multiple myeloma,

myelodysplastic syndrome), Hodgkin's disease, non-Hodgkin's lymphoma (malignant
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lymphoma) hairy cell; lymphoid disorders; Skin: malignant melanoma, 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.

[00608] The term "EGFR" herein refers to epidermal growth factor receptor kinase.

[00609] The term "HER" or "Her", herein refers to human epidermal growth factor receptor
kinase.

[00610] The term "subject" as used herein refers to a mammal. A subject therefore refers to,
for example, dogs, cats, horses, cows, pigs, guinea pigs, and the like. Preferably the subject is a
human. When the subject is a human, the subject may be referred to herein as a patient.

[00611] "Treat", "treating" and "treatment" refer to a method of alleviating or abating a
disease and/or its attendant symptoms.

[00612] Asused herein, “preventing” or “prevent” describes reducing or eliminating the onset
of the symptoms or complications of the disease, condition or disorder.

[00613] Asused herein, the term “allosteric site” refers to a site on EGFR other than the ATP
binding site, such as that characterized in a crystal structure of EGFR. An “allosteric site” can be
a site that is close to the ATP binding site, such as that characterized in a crystal structure of
EGFR. For example, one allosteric site includes one or more of the following amino acid
residues of epidermal growth factor receptor (EGFR): Lys745, Leu788, Ala 743, Cys755,
Leu777, Phe856, Asp855, Met766, 1le759, Glu762, and/or Ala763.

[00614] Asused herein, the term “agent that prevents EGFR dimer formation” refers to an
agent that prevents dimer formation in which the C-lobe of the “activator” subunit impinges on
the N-lobe of the “receiver” subunit. Examples of agents that prevent EGFR dimer formation
include, but are not limited to, cetuximab, cobimetinib, trastuzumab, panitumumab, and Mig6.
[00615] Asused herein the term “GDCO0973” or “Cobimetinib” refers to a compound having

the chemical structure:
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[00616] Asused herein, the term "pharmaceutically acceptable salt" refers to those salts of the
compounds formed by the process of the present disclosure which are, within the scope of sound
medical judgment, suitable for use in contact with the tissues of humans and lower animals
without undue toxicity, irritation, allergic response and the like, and are commensurate with a
reasonable benefit/risk ratio. Pharmaceutically acceptable salts are well known in the art. For
example, S. M. Berge, ef al. describes pharmaceutically acceptable salts in detail in J.
Pharmaceutical Sciences, 66: 1-19 (1977). The salts can be prepared in sifu during the final
isolation and purification of the compounds of the disclosure, or separately by reacting the free
base function with a suitable organic acid.

[00617] Examples of pharmaceutically acceptable include, but are not limited to, nontoxic
acid addition salts are salts of an amino group formed with inorganic acids such as hydrochloric
acid, hydrobromic acid, phosphoric acid, sulfuric acid and perchloric acid or with organic acids
such as acetic acid, maleic acid, tartaric acid, citric acid, succinic acid or malonic acid or by
using other methods used in the art such as ion exchange. Other pharmaceutically acceptable
salts include, but are not limited to, adipate, alginate, ascorbate, aspartate, benzenesulfonate,
benzoate, bisulfate, borate, butyrate, camphorate, camphorsulfonate, citrate,
cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, formate, fumarate,
glucoheptonate, glycerophosphate, gluconate, hemisulfate, heptanoate, hexanoate, hydroiodide,
2-hydroxy-ethanesulfonate, lactobionate, lactate, laurate, lauryl sulfate, malate, maleate,
malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate,
palmitate, pamoate, pectinate, persulfate, 3-phenylpropionate, phosphate, 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 aryl sulfonate.

[00618] Asused herein, the term "pharmaceutically acceptable ester" refers to esters of the
compounds formed by the process of the present disclosure which hydrolyze iz vivo and include
those that break down readily in the human body to leave the parent compound or a salt thereof.
Suitable ester groups include, for 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 include, but are not limited to, formates, acetates, propionates,
butyrates, acrylates and ethylsuccinates.

[00619] The term "pharmaceutically acceptable prodrugs" as used herein refers to those
prodrugs of the compounds formed by the process of the present disclosure 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 disclosure. "Prodrug", as used herein
means a compound which is convertible in vivo by metabolic means (e.g., by hydrolysis) to
afford any compound delineated by the formulae of the instant disclosure. Various forms of
prodrugs are known in the art, for example, as discussed in Bundgaard, (ed.), Design of
Prodrugs, Elsevier (1985); Widder, et al. (ed.), Methods in Enzymology, vol. 4, Academic Press
(1985); Krogsgaard-Larsen, et al., (ed). "Design and Application of Prodrugs, Textbook of Drug
Design and Development, Chapter 5, 113-191 (1991); Bundgaard, et al., 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).

[00620] This disclosure also encompasses pharmaceutical compositions containing, and

methods of treating disorders through administering, pharmaceutically acceptable prodrugs of
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compounds of the disclosure. For example, compounds of the disclosure 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 disclosure. 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-aminobutyric acid, citrulline,
homocysteine, homoserine, ornithine and methionine sulfone. Additional types of prodrugs are
also encompassed. For instance, 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 Drug 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)methyl and
(acyloxy)ethyl 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 inJ. 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

[00621] Combinations of substituents and variables envisioned by this disclosure are only
those that result in the formation of stable compounds. The term "stable", as used herein, refers
to compounds which possess stability sufficient to allow manufacture and which maintains the
integrity of the compound for a sufficient period of time to be useful for the purposes detailed
herein (e.g., therapeutic or prophylactic administration to a subject).

[00622] The disclosure also provides for a pharmaceutical composition comprising a
compound of disclosed herein, or a pharmaceutically acceptable ester, salt, or prodrug thereof,
together with a pharmaceutically acceptable carrier.

[00623] In another aspect, the disclosure provides a kit comprising a compound capable of

inhibiting EGFR activity selected from one or more compounds of disclosed herein, or a
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pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof,
optionally in combination with a second agent wherein said second agent prevents EGFR dimer
formation and instructions for use in treating cancer.

[00624] In another aspect, the disclosure provides a method of synthesizing a compound of
disclosed herein.

[00625] The synthesis of the compounds of the disclosure can be found herein and in the
Examples below.

[00626] Other embodiments are a method of making a compound of any of the formulae
herein using any one, or combination of, reactions delineated herein. The method can include
the use of one or more intermediates or chemical reagents delineated herein.

[00627] Another aspect is an isotopically labeled 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, C, C, *F, *°S, **P, I, and "'T) introduced into the compound. Such
compounds are useful for drug metabolism studies and diagnostics, as well as therapeutic
applications.

[00628] A compound of the disclosure 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
compound of the disclosure can be prepared by reacting the free acid form of the compound with
a pharmaceutically acceptable inorganic or organic base.

[00629] Alternatively, the salt forms of the compounds of the disclosure can be prepared using
salts of the starting materials or intermediates.

[00630] The free acid or free base forms of the compounds of the disclosure can be prepared
from the corresponding base addition salt or acid addition salt from, respectively. For example a
compound of the disclosure 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 like). A compound of the disclosure 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.).

[00631] Prodrugs of the compounds of the disclosure can be prepared by methods known to
those of ordinary skill in the art (e.g., for further details see Saulnier et al., (1994), Bioorganic
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and Medicinal Chemistry Letters, Vol. 4, p. 1985). For example, appropriate prodrugs can be
prepared by reacting a non-derivatized compound of the disclosure with a suitable carbamylating
agent (e.g., 1,1-acyloxyalkylcarbanochloridate, para-nitrophenyl carbonate, or the like).

[00632] Protected derivatives of the compounds of the disclosure can be made by means
known to those of ordinary skill in the art. A detailed description of techniques applicable to the
creation of protecting groups and their removal can be found in T. W. Greene, "Protecting
Groups in Organic Chemistry", 3rd edition, John Wiley and Sons, Inc., 1999.

[00633] Compounds of the present disclosure can be conveniently prepared, or formed during
the process of the disclosure, as solvates (e.g., hydrates). Hydrates of compounds of the present
disclosure can be conveniently prepared by recrystallization from an aqueous/organic solvent
mixture, using organic solvents such as dioxin, tetrahydrofuran or methanol.

[00634] 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., camphorsulfonic acid, p-toluenesulfonic acid, acetic acid, ytterbium
triflate) in nature. Acids are useful in either catalytic or stoichiometric amounts to facilitate
chemical reactions. Bases are any basic chemical, which can be inorganic (e.g., sodium
bicarbonate, potassium hydroxide) or organic (e.g., triethylamine, pyridine) in nature. Bases are
useful in either catalytic or stoichiometric amounts to facilitate chemical reactions.

[00635] In addition, some of the compounds of this disclosure have one or more double
bonds, or one or more asymmetric centers. Such compounds can occur as racemates, racemic
mixtures, single enantiomers, individual diastereomers, diastereomeric mixtures, and cis- or
trans- or E- or Z- double isomeric forms, and other stereoisomeric forms that may be defined, in
terms of absolute stereochemistry, as (R)- or (S)-, or as (D)- or (L)- for amino acids. All such
isomeric forms of these compounds are expressly included in the present disclosure.

[00636] 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, et al., Enantiomers, Racemates, and

Resolutions (John Wiley & Sons, 1981).
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[00637] “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 images 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”.

[00638] A carbon atom bonded to four non-identical substituents is termed a “chiral center”.
[00639] “Chiral isomer” 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
stereoisomer may be characterized by the absolute configuration (R or S) 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 Sequence Rule of Cahn, Ingold and Prelog. (Cahn et al., Angew. Chem.
Inter. Edit. 1966, 5, 385, errata 511; Cahn et al., Angew. Chem. 1966, 78, 413; Cahn and Ingold,
J. Chem. Soc. 1951 (London), 612; Cahn et al., Experientia 1956, 12, 81, Cahn, J. Chem. Educ.
1964, 41, 116).

[00640] “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.

[00641] Furthermore, the structures and other compounds discussed in this disclosure include
all atropic isomers thereof. “Atropic isomers” are a type of stereoisomer in which the atoms of
two 1somers 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.
[00642] “Tautomer” is one of two or more structural isomers that exist in equilibrium and is
readily converted from one isomeric form to another. This conversion results in the formal

migration of a hydrogen atom accompanied by a switch of adjacent conjugated double bonds.
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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.

[00643] Of the various types of tautomerism that are possible, two are commonly observed.
In keto-enol tautomerism 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) in the same molecule to give it a cyclic (ring-
shaped) form as exhibited by glucose. Common tautomeric pairs are: ketone-enol, amide-nitrile,
lactam-lactim, amide-imidic acid tautomerism in heterocyclic rings (e.g., in nucleobases such as
guanine, thymine and cytosine), amine-enamine and enamine-enamine.

[00644] The compounds of this disclosure may also be represented in multiple tautomeric
forms, in such instances, the disclosure expressly includes all tautomeric forms of the
compounds described herein (e.g., alkylation of a ring system may result in alkylation at multiple
sites, the disclosure expressly includes all such reaction products). 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. Likewise, all tautomeric forms are also intended to be included. 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 frans may be cis, trans, or a mixture of the two in any
proportion. All such isomeric forms of such compounds are expressly included in the present
disclosure.

[00645] In the present specification, the structural formula of the compound represents a
certain isomer for convenience in some cases, but the present disclosure includes all isomers,
such as geometrical isomers, optical isomers based on an asymmetrical carbon, stereoisomers,
tautomers, and the like.

[00646] Furthermore, so-called metabolite which is produced by degradation of the present

compound 7n vivo is included in the scope of the present disclosure.
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[00647] The term “crystal polymorphs”, “polymorphs” or “crystal forms” means crystal
structures in which a compound (or a salt or solvate thereof) can crystallize in different crystal
packing arrangements, all of which have the same elemental composition. Different crystal
forms usually have different X-ray diffraction patterns, infrared spectral, melting points, density
hardness, crystal shape, optical and electrical properties, stability and solubility.
Recrystallization solvent, rate of crystallization, storage temperature, and other factors may cause
one crystal form to dominate. Crystal polymorphs of the compounds can be prepared by
crystallization under different conditions.

[00648] Additionally, the compounds of the present disclosure, for example, the salts of the
compounds, can exist in either hydrated or unhydrated (the anhydrous) form or as solvates with
other solvent molecules. Non-limiting examples of hydrates include monohydrates, dihydrates,
efc. Non-limiting examples of solvates include ethanol solvates, acetone solvates, efc.

[00649] “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 H,O.

[00650] The synthesized 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
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, temperatures, 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 disclosure. Synthetic chemistry transformations and protecting group
methodologies (protection and deprotection) useful in synthesizing the compounds described
herein are known in the art and include, for example, those such as described in R. Larock,
Comprehensive Organic Transformations, VCH Publishers (1989); T.W. Greene and P.G.M.
Wauts, Protective Groups in Organic Synthesis, 2d. Ed., John Wiley and Sons (1991); L. Fieser
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and M. Fieser, Fieser and Fieser's Reagents for Organic Synthesis, John Wiley and Sons (1994);
and L. Paquette, ed., Encyclopedia of Reagents for Organic Synthesis, John Wiley and Sons
(1995), and subsequent editions thereof.

[00651] The compounds of this disclosure may be modified by appending various
functionalities via any synthetic means delineated herein to enhance selective biological
properties. Such modifications are known in the art and include those which 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.

[00652] The compounds of the disclosure 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 is
determinative of the compound's identity.

[00653] 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.

Method of Synthesizing the Compounds

[00654] The compounds of the present disclosure may be made by a variety of methods,
including standard chemistry. The synthetic processes of the disclosure can tolerate a wide
variety of functional groups, therefore various substituted starting materials can be used. 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.

[00655] Compounds of the present disclosure can be prepared in a variety of ways using
commercially available starting materials, compounds known in the literature, 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
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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 Organic Chemistry:
Reactions, Mechanisms, and Structure, 5™ edition, John Wiley & Sons: New York, 2001; and
Greene, T.W., Wuts, P.G. M., Protective Groups in Organic Synthesis, 3" edition, John Wiley &
Sons: New York, 1999, incorporated by reference herein, are useful and recognized reference
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 disclosure.

[00656] The compounds of disclosed herein may be prepared by methods known in the art of
organic synthesis as set forth in part by the following synthetic schemes. In the schemes
described below, it is well understood that protecting groups for sensitive or reactive groups are
employed where necessary in accordance with general principles or chemistry. Protecting
groups are manipulated according to standard methods of organic synthesis (T. W. Greene and P.
G. M. Wuts, "Protective Groups in Organic Synthesis", Third edition, Wiley, New York 1999).
These groups are removed at a convenient stage of the compound synthesis using methods that
are readily apparent to those skilled in the art. The selection processes, as well as the reaction
conditions and order of their execution, shall be consistent with the preparation of compounds of
disclosed herein.

[00657] Those skilled in the art will recognize if a stereocenter exists in the compounds of
disclosed herein. Accordingly, the present disclosure includes both possible stereoisomers
(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. Eliel, S. H. Wilen, and L. N. Mander (Wiley-
Interscience, 1994).

[00658] The compounds described herein may be made from commercially available starting

materials or synthesized using known organic, inorganic, and/or enzymatic processes.
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[00659] All the abbreviations used in this application are found in “Protective Groups in
Organic Synthesis” by John Wiley & Sons, Inc, or the MERCK INDEX by MERCK & Co., Inc,
or other chemistry books or chemicals catalogs by chemicals vendor such as Aldrich, or
according to usage know in the art.

[00660] The compounds of the present disclosure can be prepared in a number of ways well
known to those skilled in the art of organic synthesis. By way of example, compounds of the
present disclosure can be synthesized using the methods described below, together with synthetic
methods known in the art of synthetic organic chemistry, or variations thereon as appreciated by
those skilled in the art. Preferred methods include but are not limited to those methods described
below. Compounds of the present disclosure can be synthesized by following the steps outlined
in General Schemes 1-3 which comprise different sequences of assembling intermediates Ib, Ic,
Id, Ie, If, Ig, Ih, Ii, Ij, Ik, and Il. Starting materials are either commercially available or made
by known procedures in the reported literature or as illustrated.

General Scheme 1

H O,  MeO_O
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O)‘\t\ R19 Ic or R19 Id \O
( > (

n Ry n Ry
Ib Ie
(o] R R3 0O R5-
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If a

wherein Ri-R4, Ry, m and n are defined herein.

[00661] The general way of preparing representative compounds of the present disclosure
(i.e., Compound (I') shown above) using intermediates Ib, I¢, Id, Ie, If, and Ig is outlined in
General Scheme 1. Cyclization of Ib and Ic¢ using an acid, e.g., acetic acid, in solvent, e.g.,
CHCI;, at elevated temperatures provides intermediate Ie. Alternatively, Intermediate Ie can be
obtained via cyclization of Ib and Id using a base, e.g., N,N-diisopropylethylamine (DIPEA) in a

solvent, e.g., dimethylformamide (DMF) at elevated temperatures. Hydrolysis of Intermediate Ie
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using a base, e.g., lithium hydroxide (LiOH) in a solvent, e.g., tetrahydrofuran (THF), methanol
(MeOH), and/or water (H,0), provides If. Coupling of acid If and amine Ig under standard
coupling conditions using a coupling reagent, e.g., [bis(dimethylamino)methylene]-1H-1,2,3-
triazolo[4,5-b]pyridinium 3-oxide hexafluoro-phosphate (HATU), or O-benzotriazole-
N,N,N’,N’-tetramethyl-uronium-hexafluoro-phosphate (HBTU), and a base, e.g., triethylamine
or N,N-diisopropylethylamine (DIPEA), in a solvent, e.g., dichloromethane or DMF, provides
Compound (I').

General Scheme 2
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wherein Ri-Ry4, Ris, Ri6, m and n are defined herein.

[00662] The general way of preparing representative compounds of the present disclosure
(i.e., Compound (I') shown above) using intermediates Ig, Ih, Ii, and Ij is outlined in General
Scheme 2. Nucleophilic addition of Th to Ii using a base, e.g., potassium carbonate (K,CO3), in
solvent, e.g., DMF, at elevated temperatures provides intermediate Ij. Coupling of carboxylic
acid Ij with amine Ig under standard coupling conditions using a coupling reagent, e.g.,
[bis(dimethylamino)methylene]-1/-1,2,3-triazolo[4,5-b]pyridinium 3-oxide hexafluoro-
phosphate (HATU), or O-benzotriazole-N,N,N’ N’-tetramethyl-uronium-hexafluoro-phosphate
(HBTU), and a base, e.g., triethylamine or N, N-diisopropylethylamine (DIPEA), in a solvent,
e.g., dichloromethane or DMF, provides Compound (I').
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General Scheme 3
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wherein Ri-Ry4, Rys, Rj6, m and n are defined herein.

[00663] The general way of preparing representative compounds of the present disclosure
(i.e., Compound (I') shown above) using intermediates Ig, Ih, Ik, and 1l is outlined in General
Scheme 3. Acylation of amine ITh with Ik using a base, e.g., triethylamine or N,N-
diisopropylethylamine (DIPEA), in a solvent, e.g., dichloromethane, DMF provides intermediate
II. Coupling of carboxylic acid Il with amine Ig under standard coupling conditions using a
coupling reagent, e.g., [bis(dimethylamino)methylene]-1/-1,2,3-triazolo[4,5-b]pyridinium 3-
oxide hexafluoro-phosphate (HATU), or O-benzotriazole-N,N,N’ N’-tetramethyl-uronium-
hexafluoro-phosphate (HBTU), and a base, e.g., triethylamine or N,N-diisopropylethylamine
(DIPEA), in a solvent, e.g., dichloromethane or DMF, provides Compound (I').

[00664] A mixture of enantiomers, diastereomers, and/or cis/trans isomers resulting from the
processes described above can be separated into their single components by chiral salt technique,
chromatography using normal phase, or reverse phase or chiral column, depending on the nature
of the separation.

[00665] It should be understood that in the description and formulae shown above, the various
groups R;-Ry, Ris, Ris, Ry, m and n and other variables are as defined herein, except where
otherwise indicated. Furthermore, for synthetic purposes, the compounds of General Schemes 1-
3 are mere representatives with elected radicals to illustrate the general synthetic methodology of

the compounds of disclosed herein.
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Biological Assays

Biochemical Assays

[00666] EGFR biochemical assays are carried out using a homogeneous time-resolved
fluorescence (HTRF) assay. The reaction mixtures contain biotin-Lck-peptide substrate, wild
type, or mutant EGFR enzyme in reaction buffer. Enzyme concentrations are adjusted to
accommodate varying kinase activity and ATP concentrations. Compounds of the present
disclosure are diluted into the assay mixture and ICs, values are determined using 12-point
inhibition curves.

Phospho-EGFR Target Modulation Assays and ELISA

[00667] Cells are lysed with lysis buffer containing protease and phosphatase inhibitors and
the plates are shaken. An aliquot from each well is then transferred to prepared ELISA plates for
analysis. Once harvested and plated, the cells are pre-treated with media with or without EGF.
The compounds of the present disclosure are then added and ICsy values are determined using an
EGFR biochemical assay described above.

[00668] Solid high-binding ELISA plates are coated with goat anti-EGFR capture antibody.
Plates are then blocked with BSA in a buffer, and then washed. Aliquots of lysed cell are added
to each well of the ELISA plate and the plate is incubated. An anti-phospho-EGFR is then added
and is followed by further incubation. After washing, anti-rabbit-HRP is added and the plate is
again incubated. Chemiluminescent detection is carried out with SuperSignal ELISA Pico
substrate. Signal is read on EnVision plate reader using built-in UltraLUM setting.

Western blotting

[00669] Cell lysates are equalized to protein content and loaded onto a gel with running
buffer. Membranes are probed with primary antibodies and are then washed. HRP-conjugated
secondary antibodies are added and after washing. HRP is detected using a HRP substrate
reagent and recorded with an imager.

Cell Proliferation Assays

[00670] Cell lines are plated in media. The compounds of the present disclosure are then
serially diluted and transferred to the cells. Cell viability is measured via a luminescent readout.

Data is analyzed by non-linear regression curve-fitting.
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Methods of the Disclosure

[00671] In another aspect, the disclosure provides a method of inhibiting a kinase, comprising
contacting the kinase with a compound of disclosed herein, or a pharmaceutically acceptable salt,
hydrate, solvate, prodrug, stereoisomer, or tautomer thereof. In some embodiments, the kinase
comprises a mutated cysteine residue. In further embodiments, the mutated cysteine residue is
located in or near the position equivalent to Cys 797 in EGFR, including such position in Jak3,
Blk, Bmx, Btk, HER2 (ErbB2), HER4 (ErbB4), Itk, Tec, and Txk. In other embodiments, the
method further comprises a second agent wherein said second agent prevents kinase dimer
formation. In some embodiments, the second agent that prevents kinase dimer formation is an
antibody. In further embodiments, the second agent prevents EGFR dimer formation. In further
embodiments, the second agent that prevents EGFR dimer formation is cetuximab, trastuzumab,
or panitumumab. In further embodiments, the second agent that prevents EGFR dimer formation
is cetuximab.

[00672] In another aspect, the disclosure provides a method of inhibiting a kinase, comprising
contacting the kinase with a compound of disclosed herein, or a pharmaceutically acceptable salt,
hydrate, solvate, prodrug, stereoisomer, or tautomer thereof, and a second agent wherein said
second agent prevents dimer formation of the kinase. In some embodiments, the kinase
comprises a mutated cysteine residue. In further embodiments, the mutated cysteine residue is
located in or near the position equivalent to Cys 797 in EGFR, including such position in Jak3,
Blk, Bmx, Btk, HER2 (ErbB2), HER4 (ErbB4), Itk, Tec, and Txk. In some embodiments, the
second agent that prevents kinase dimer formation is an antibody. In further embodiments, the
second agent prevents EGFR dimer formation. In further embodiments, the second agent that
prevents EGFR dimer formation is cetuximab, trastuzumab, or panitumumab. In further
embodiments, the second agent that prevents EGFR dimer formation is cetuximab.

[00673] In another aspect, the disclosure provides a method of inhibiting a kinase, the method
comprising administering to a subject in need thereof an effective amount of a compound of
disclosed herein, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer,
or tautomer thereof. In some embodiments, the kinase is a Her-kinase. In other embodiments,
the method further comprises administering a second agent wherein said second agent prevents
dimer formation of the kinase. In some embodiments, the second agent that prevents kinase

dimer formation is an antibody. In further embodiments, the second agent prevents EGFR dimer
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formation. In further embodiments, the second agent that prevents EGFR dimer formation is
cetuximab, trastuzumab, or panitumumab. In further embodiments, the second agent that
prevents EGFR dimer formation is cetuximab.

[00674] In another aspect, the disclosure provides a method of inhibiting a kinase, the method
comprising administering to a subject in need thereof an effective amount of a compound of
disclosed herein, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer,
or tautomer thereof, and a second agent wherein said second agent prevents dimer formation of
the kinase. In some embodiments, the EGFR is a Her-kinase. In some embodiments, the second
agent that prevents kinase dimer formation is an antibody. In further embodiments, the second
agent prevents EGFR dimer formation. In further embodiments, the second agent that prevents
EGFR dimer formation is cetuximab, trastuzumab, or panitumumab. In further embodiments,
the second agent that prevents EGFR dimer formation is cetuximab.

[00675] In still another aspect, the disclosure provides a method of inhibiting epidermal
growth factor receptor (EGFR), the method comprising administering to a subject in need thereof
an effective amount of a compound of disclosed herein, or a pharmaceutically acceptable salt,
hydrate, solvate, prodrug, stereoisomer, or tautomer thereof. In some embodiments, the method
further comprises administering a second agent wherein said second agent prevents EGFR dimer
formation. In some embodiments, the second agent that prevents EGFR dimer formation is an
antibody. In further embodiments, the second agent that prevents EGFR dimer formation is
cetuximab, trastuzumab, or panitumumab. In further embodiments, the second agent that
prevents EGFR dimer formation is cetuximab.

[00676] In another aspect, the disclosure provides a method of inhibiting epidermal growth
factor receptor (EGFR), the method comprising administering to a subject in need thereof an
effective amount of a compound of disclosed herein, or a pharmaceutically acceptable salt,
hydrate, solvate, prodrug, stereoisomer, or tautomer thereof, and a second agent wherein said
second agent prevents EGFR dimer formation. In some embodiments, the second agent that
prevents EGFR dimer formation is an antibody. In further embodiments, the second agent that
prevents EGFR dimer formation is cetuximab, trastuzumab, or panitumumab. In further
embodiments, the second agent that prevents EGFR dimer formation is cetuximab.

[00677] Another aspect of the disclosure provides a method of treating or preventing a

disease, the method comprising administering to a subject in need thereof an effective amount of
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a compound of disclosed herein, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
stereoisomer, or tautomer thereof. In some embodiments, the disease is mediated by a kinase. In
further embodiments, the kinase comprises a mutated cysteine residue. In further embodiments,
the mutated cysteine residue is located in or near the position equivalent to Cys 797 in EGFR,
including such positions in Jak3, Blk, Bmx, Btk, HER2 (ErbB2), HER4 (ErbB4), Itk, Tec, and
Txk. In some embodiments, the method further comprises administering a second agent wherein
said second agent prevents dimer formation of the kinase. In some embodiments, the second
agent that prevents kinase dimer formation is an antibody. In further embodiments, the second
agent prevents EGFR dimer formation. In further embodiments, the second agent that prevents
EGFR dimer formation is cetuximab, trastuzumab, or panitumumab. In further embodiments,
the second agent that prevents EGFR dimer formation is cetuximab.

[00678] In some embodiments, the disease is mediated by EGFR (e.g., EGFR plays a role in
the initiation or development of the disease). In further embodiments, the EGFR is a Her-kinase.
In further embodiments, the Her-kinase is HER 1, HER2, or HER4.

[00679] In another aspect, the disclosure provides a method of treating or preventing a
disease, the method comprising administering to a subject in need thereof an effective amount of
a compound of disclosed herein, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
stereoisomer, or tautomer thereof, and a second agent wherein said second agent prevents dimer
formation of a kinase. In some embodiments, the disease is mediated by a kinase. In further
embodiments, the kinase comprises a mutated cysteine residue. In further embodiments, the
mutated cysteine residue is located in or near the position equivalent to Cys 797 in EGFR,
including such positions in Jak3, Blk, Bmx, Btk, HER2 (ErbB2), HER4 (ErbB4), Itk, Tec, and
Txk.

[00680] In other embodiments, the disease is mediated by EGFR (e.g., EGFR plays a role in
the initiation or development of the disease). In further embodiments, the EGFR is a Her-kinase.
In further embodiments, the Her-kinase is HER1, HER2, or HER4. In some embodiments, the
second agent that prevents EGFR dimer formation is an antibody. In further embodiments, the
second agent that prevents EGFR dimer formation is cetuximab, trastuzumab, or panitumumab.
In further embodiments, the second agent that prevents EGFR dimer formation is cetuximab.

[00681] In certain embodiments, the disease is cancer or a proliferation disease.
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[00682] In further embodiments, the disease is lung cancer, colon cancer, breast cancer,
prostate cancer, liver cancer, pancreas cancer, brain cancer, kidney cancer, ovarian cancer,
stomach cancer, skin cancer, bone cancer, gastric cancer, breast cancer, pancreatic cancer,
glioma, glioblastoma, hepatocellular carcinoma, papillary renal carcinoma, head and neck
squamous cell carcinoma, leukemias, lymphomas, myelomas, or solid tumors.

[00683] In other embodiments, the disease 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, neuroinflammation, allergy, pain, neuropathic pain, fever, pulmonary disorders, lung
inflammation, adult respiratory distress syndrome, pulmonary sarcoisosis, asthma, silicosis,
chronic pulmonary inflammatory disease, and chronic obstructive pulmonary disease (COPD),
cardiovascular disease, arteriosclerosis, myocardial infarction (including 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 ischemic 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, meningitis, 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, autoimmune 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, ovarian cancer,
cervical cancer, lung cancer, breast cancer, skin cancer, squamus 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)
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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.

[00684] In further embodiments, the disease 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 sarcoisosis, 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.

[00685] Another aspect of the disclosure provides a method of treating a kinase mediated
disorder, the method comprising administering to a subject in need thereof an effective amount
of a compound of disclosed herein, or a pharmaceutically acceptable salt, hydrate, solvate,
prodrug, stereoisomer, or tautomer thereof. In other embodiments, the compound is an inhibitor
of HER1, HER2, or HER4. In other embodiments, the subject is administered an additional
therapeutic agent. In other embodiments, the compound and the additional therapeutic agent are
administered simultaneously or sequentially.

[00686] In another aspect, the disclosure provides a method of treating a kinase mediated
disorder, the method comprising administering to a subject in need thereof an effective amount
of a compound of disclosed herein, or a pharmaceutically acceptable salt, hydrate, solvate,
prodrug, stereoisomer, or tautomer thereof, and a second agent wherein said second agent
prevents EGFR dimer formation. In other embodiments, the compound is an inhibitor of HER1,
HER?2, or HER4. In other embodiments, the subject is administered an additional therapeutic
agent. In other embodiments, the compound, the second agent that prevents EGFR dimer
formation, and the additional therapeutic agent are administered simultaneously or sequentially.
In some embodiments, the second agent that prevents EGFR dimer formation is an antibody. In

further embodiments, the second agent that prevents EGFR dimer formation is cetuximab,
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trastuzumab, or panitumumab. In further embodiments, the second agent that prevents EGFR
dimer formation is cetuximab.

[00687] In other embodiments, the disease is cancer. In further embodiments, the cancer is
lung cancer, colon cancer, breast cancer, prostate cancer, liver cancer, pancreas cancer, brain
cancer, kidney cancer, ovarian cancer, stomach cancer, skin cancer, bone cancer, gastric cancer,
breast cancer, pancreatic cancer, glioma, glioblastoma, hepatocellular carcinoma, papillary renal
carcinoma, head and neck squamous cell carcinoma, leukemias, lymphomas, myelomas, or solid
tumors.

[00688] In another aspect, the disclosure provides a method of treating or preventing cancer,
wherein the cancer cell comprise activated EGFR, comprising administering to a subject in need
thereof an effective amount of a compound of disclosed herein, or a pharmaceutically acceptable
salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof.

[00689] In another aspect, the disclosure provides a method of treating or preventing cancer,
wherein the cancer cell comprise activated EGFR, comprising administering to a subject in need
thereof an effective amount of a compound of disclosed herein, or a pharmaceutically acceptable
salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof and a second agent wherein said
second agent prevents EGFR dimer formation. In some embodiments, the second agent that
prevents EGFR dimer formation is an antibody. In further embodiments, the second agent that
prevents EGFR dimer formation is cetuximab, trastuzumab, or panitumumab. In further
embodiments, the second agent that prevents EGFR dimer formation is cetuximab.

[00690] In certain embodiments, the EGFR activation is selected from mutation of EGFR,
amplification of EGFR, expression of EGFR, and ligand mediated activation of EGFR.

[00691] In further embodiments, the mutation of EGFR is located at G719S, G719C, G719A,
L858R, L861Q, an exon 19 deletion mutation, or an exon 20 insertion mutation.

[00692] Another aspect of the disclosure provides a method of treating or preventing cancer in
a subject, wherein the subject is identified as being in need of EGFR inhibition for the treatment
of cancer, comprising administering to the subject an effective amount of a compound of
disclosed herein, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer,
or tautomer thereof.

[00693] In another aspect, the disclosure provides a method of treating or preventing cancer in

a subject, wherein the subject is identified as being in need of EGFR inhibition for the treatment
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of cancer, comprising administering to the subject an effective amount of a compound of
disclosed herein, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer,
or tautomer thereof, and optionally a second agent wherein said second agent prevents EGFR
dimer formation. In some embodiments, the second agent that prevents EGFR dimer formation
is an antibody. In further embodiments, the second agent that prevents EGFR dimer formation is
cetuximab, trastuzumab, or panitumumab. In further embodiments, the second agent that
prevents EGFR dimer formation is cetuximab.

[00694] In certain embodiments, the subject identified as being in need of EGFR inhibition is
resistant to a known EGFR inhibitor, including but not limited to, gefitinib or erlotinib. In
certain embodiments, a diagnostic test is performed to determine if the subject has an activating
mutation in EGFR. In certain embodiments, a diagnostic test is performed to determine if the
subject has an EGFR harboring an activating and a drug resistance mutation. Activating
mutations comprise without limitation L858R, G719S, G719C, G719A, L718Q, L861Q, a
deletion in exon 19 and/or an insertion in exon 20. Drug resistant EGFR mutants can have
without limitation a drug resistance mutation comprising T790M, T854A, L718Q, C797S, or
D761Y. The diagnostic test can comprise sequencing, pyrosequencing, PCR, RT-PCR, or
similar analysis techniques known to those of skill in the art that can detect nucleotide sequences.
[00695] In another aspect, the disclosure provides a method of treating or preventing cancer,
wherein the cancer cell comprises an activated ERBB2, comprising administering to a subject in
need thereof an effective amount of a compound of disclosed herein, or a pharmaceutically
acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof. In certain
embodiments, the ERBB2 activation is selected from mutation of ERBB2, expression of ERBB2
and amplification of ERBB2. In further embodiments, the mutation is a mutation in exon 20 of
ERBB2.

[00696] In another aspect, the disclosure provides a method of treating or preventing cancer,
wherein the cancer cell comprises an activated ERBB2, comprising administering to a subject in
need thereof an effective amount of a compound of disclosed herein, or a pharmaceutically
acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof, and a second agent
wherein said second agent prevents ERBB2 dimer formation. In certain embodiments, the
ERBB?2 activation is selected from mutation of ERBB2, expression of ERBB2 and amplification

of ERBB2. In further embodiments, the mutation is a mutation in exon 20 of ERBB2. In some
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embodiments, the second agent that prevents ERBB2 dimer formation is an antibody. In further
embodiments, the second agent that prevents ERBB2 dimer formation is cetuximab,
trastuzumab, or panitumumab. In further embodiments, the second agent that prevents ERBB2
dimer formation is cetuximab.

[00697] In another aspect, the disclosure provides a method of treating cancer in a subject,
wherein the subject is identified as being in need of ERBB2 inhibition for the treatment of
cancer, comprising administering to the subject in need thereof an effective amount of a
compound of disclosed herein, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
stereoisomer, or tautomer thereof.

[00698] In another aspect, the disclosure provides a method of treating cancer in a subject,
wherein the subject is identified as being in need of ERBB2 inhibition for the treatment of
cancer, comprising administering to the subject in need thereof an effective amount of a
compound of disclosed herein, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,
stereoisomer, or tautomer thereof, and optionally a second agent wherein said second agent
prevents ERBB2 dimer formation. In some embodiments, the second agent that prevents
ERBB2 dimer formation is an antibody. In further embodiments, the second agent that prevents
ERBB2 dimer formation is cetuximab, trastuzumab, or panitumumab. In further embodiments,
the second agent that prevents ERBB2 dimer formation is cetuximab.

[00699] Another aspect of the disclosure provides a method of preventing resistance to a
known EGFR inhibitor, including but not limited to, gefitinib or erlotinib in a disease,
comprising administering to a subject in need thereof an effective amount of a compound of
disclosed herein, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer,
or tautomer thereof.

[00700] Another aspect of the disclosure provides a method of preventing resistance to a
known EGFR inhibitor, including but not limited to, gefitinib or erlotinib in a disease,
comprising administering to a subject in need thereof an effective amount of a compound of
disclosed herein, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer,
or tautomer thereof, and a second agent wherein said second agent prevents EGFR dimer
formation. In some embodiments, the second agent that prevents EGFR dimer formation is an

antibody. In further embodiments, the second agent that prevents EGFR dimer formation is
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cetuximab, trastuzumab, or panitumumab. In further embodiments, the second agent that
prevents EGFR dimer formation is cetuximab.

[00701] In certain embodiments, the disclosure provides a method of treating any of the
disorders described herein, wherein the subject is a human. In certain embodiments, the
disclosure provides a method of preventing any of the disorders described herein, wherein the
subject is a human.

[00702] In another aspect, the disclosure provides a compound of disclosed herein, or a
pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof, for
use in the manufacture of a medicament for treating or preventing a disease in which EGFR
plays a role.

[00703] In another aspect, the disclosure provides a compound of disclosed herein, or a
pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer thereof,
and a second agent wherein said second agent prevents EGFR dimer formation for use in the
manufacture of a medicament for treating or preventing a disease in which EGFR plays a role.
In some embodiments, the second agent that prevents EGFR dimer formation is an antibody. In
further embodiments, the second agent that prevents EGFR dimer formation is cetuximab,
trastuzumab, or panitumumab. In further embodiments, the second agent that prevents EGFR
dimer formation is cetuximab.

[00704] In still another aspect, the disclosure provides the use of a compound of disclosed
herein, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or
tautomer thereof, in the treatment or prevention of a disease in which EGFR plays a role.
[00705] In another aspect, the disclosure provides the use of a compound of disclosed herein,
or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or tautomer
thereof, and a second agent wherein said second agent prevents EGFR dimer formation in the
treatment or prevention of a disease in which EGFR plays a role. In some embodiments, the
second agent that prevents EGFR dimer formation is an antibody. In further embodiments, the
second agent that prevents EGFR dimer formation is cetuximab, trastuzumab, or panitumumab.
In further embodiments, the second agent that prevents EGFR dimer formation is cetuximab.
[00706] As inhibitors of Her kinases, the compounds and compositions of this disclosure 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
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disclosure provides a method for treating or lessening the severity of a disease, condition, or
disorder where a protein kinase is implicated in the disease state. In another aspect, the present
disclosure provides a method for treating or lessening the severity of a kinase disease, condition,
or disorder where inhibition of enzymatic activity is implicated in the treatment of the disease.
In another aspect, this disclosure provides a method for treating or lessening the severity of a
disease, condition, or disorder with compounds that inhibit enzymatic activity by binding to the
protein kinase. Another aspect provides a method for treating or lessening the severity of a
kinase disease, condition, or disorder by inhibiting enzymatic activity of the kinase with a protein
kinase inhibitor.

[00707] In some embodiments, said method is 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
neurodegenerative 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.

[00708] One aspect of this disclosure provides compounds that are useful 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; lung, epidermoid carcinoma,
large cell carcinoma, small cell carcinoma, lung adenocarcinoma; bone; colon; colorectal;
adenoma, pancreas, adenocarcinoma; thyroid, follicular carcinoma, undifferentiated carcinoma,
papillary carcinoma; seminoma; melanoma; sarcoma; bladder carcinoma; liver carcinoma and
biliary passages; kidney carcinoma; myeloid disorders; lymphoid 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
leukemia (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
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cancers: head and neck, oropharangeal, non-small cell lung cancer (NSCLC), endometrial,
hepatocarcinoma, Non-Hodgkins lymphoma, and pulmonary.

[00709] The term "cancer" refers to any cancer caused by the proliferation of malignant
neoplastic cells, such as tumors, neoplasms, carcinomas, sarcomas, leukemias, lymphomas and
the like. For example, cancers include, but are not limited to, mesothelioma, leukemias and
lymphomas such as cutaneous T-cell lymphomas (CTCL), noncutaneous peripheral T-cell
lymphomas, lymphomas associated with human 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,
lymphomas, and multiple myeloma, non-Hodgkin lymphoma, acute lymphatic leukemia (ALL),
chronic lymphatic leukemia (CLL), Hodgkin's lymphoma, Burkitt 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, tumors
related to Gorlin'