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INHIBITORS OF EGFR AND METHODS OF
USE THEREOF

RELATED APPLICATIONS

[0001] This application is a division of U.S. application
Ser. No. 15/580,088, filed on Dec. 6, 2017, which is a U.S.
National Phase application, filed under 35 U.S.C. § 371, of
International Application No. PCT/US2016/040421, filed on
Jun. 30, 2016, which claims the benefit of, and priority to,
U.S. provisional application No. 62/186,563, filed on Jun.
30, 2015, and 62/259,895, filed on Nov. 25, 2015, the entire
contents of each of which are incorporated herein by refer-
ence in their entireties.

GOVERNMENT SUPPORT

[0002] The work described herein was supported by the
National Institutes of Health, NIH Grant No. POl
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 prolif-
eration 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
(NSCLQ), 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®, is approved by the FDA for treatment of
NSCLC and advanced pancreatic cancer. Other anti-EGFR
targeted molecules have also been approved including
LAPATINIB® and IRESSA®.

[0004] Epidermal growth factor receptor (EGFR) tyrosine
kinase inhibitors (TKIs) are effective clinical therapies for
EGFR 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 (PFS), than chemo-
therapy when used as initial systemic treatment for advanced
EGFR 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., etal., 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 fol-
lowing successful treatment with an EGFR TKI. The most
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common mechanism of acquired resistance, detected in 60%
of patients, is a secondary mutation in EGFR 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,, etal., Proc. Natl. Acad. Sci. USA. 105, 2008, 2070-5).
[0005] Covalent EGFR inhibitors have emerged as strat-
egies 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 neces-
sary to inhibit EGFR T790M. Irreversible pyrimidine EGFR
inhibitors, including the tool compound WZ4002 and clini-
cal 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 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 modu-
lating 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 For-
mula (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 com-
pounds of Formula (I'):

R 0
RS'
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or pharmaceutically acceptable salts, hydrates, solvates,
prodrugs, stereoisomers, or tautomers thereof, wherein R,
R,, R;, R4, Ry, R, 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 pharmaceuti-
cally acceptable salt, hydrate, solvate, prodrug, stereoiso-
mer, 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 pharmaceutically accept-
able salt, hydrate, solvate, prodrug, stereoisomer, or tau-
tomer thereof. In another aspect, the method further com-
prises 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 dis-
order. 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 accept-
able salt, hydrate, solvate, prodrug, stereoisomer, or tau-
tomer thereof. In another aspect, the method further com-
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prises 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 dis-
order. 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.

[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 effective
amount of a compound that binds to an allosteric site in
EGFR, or a pharmaceutically acceptable salt, hydrate, sol-
vate, 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.
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[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 pharmaceuti-
cally acceptable salt, hydrate, solvate, prodrug, stereoiso-
mer, 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 administer-
ing 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 com-
pound 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.

[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 com-
pound of Formula (I'), or a pharmaceutically acceptable salt,
hydrate, solvate, prodrug, stereoisomer, or tautomer thereof.
In another aspect, the method further comprises administer-
ing 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
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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 accept-
able salt, hydrate, solvate, prodrug, stereoisomer, or tau-
tomer 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 (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 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, sol-
vate, 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, pro-
drug, 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, pro-
drug, 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 Compound 1-126:

I

HO

or pharmaceutically acceptable salts, hydrates, solvates,
prodrugs, stereoisomers, or tautomers thereof. In one
embodiment, Compound [-126 is administered in any of the
above methods without a second agent which prevents
EGFR dimer formation. In one embodiment, Compound
1-126 is for use in the manufacture of medicament as
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described above, without a second agent which prevents
EGFR dimer formation. In one embodiment, Compound
1-126 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 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 sci-
entific terms used herein have the same meaning as com-
monly 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 appli-
cation are hereby expressly incorporated herein in their
entireties by reference. Unless otherwise defined, all tech-
nical 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 Com-
pound Al.
[0038] FIG. 1B shows an overall view of the crystal

structure of Compound Al bound to T790M-mutant EGFR.
Compound Al 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 Al
occupies an allosteric site created by outward displacement
of the C-helix.

[0039] FIG. 1C shows the detailed view of interactions of
Compound Al with EGFR in the crystal structure of Com-
pound Al 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 Al using 10 uM ATP and 0.5
uM EGEFR kinase (wild type, L858R, T790M, or L.858R/
T790M) and 1.25 mM poly[Glu,Tyr]| as a peptide substrate.
[0041] FIG. 2B is a graph showing EGFR activity in wild
type and mutant EGFR kinases when treated with various
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concentrations of Compound Al using 1 mM ATP and 0.5
uM EGEFR kinase (wild type, L858R, T790M, or L.858R/
T790M) and 1.25 mM poly[Glu,Tyr]| as a peptide substrate.
[0042] FIG. 3A shows structure of Compound Al 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 MEK1 kinase bound to
allosteric MEKI1 inhibitor GDC0973 (Cobimetinib).
GDCO0973 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 gen-
erally 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/L.858R after a 8-hour treatment
with Compound 1-126, in the absence or presence of cetux-
imab.

DETAILED DESCRIPTION OF THE
DISCLOSURE

Compounds of the Disclosure

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

R3 fo)
Ry
Ry mN Rs
|
Ry ( N
Ry,

or pharmaceutically acceptable salts, hydrates, solvates,
prodrugs, stereoisomers, or tautomers thereof, wherein:
[0048] R, is(C4-C,,) 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 R, ;

[0049] each R, is independently selected from (C,-C,)
alkyl, (C,-C,) haloalkyl, (C,-C,) alkoxy, (C,-C,)
haloalkoxy, halogen, NO,, OH, CN, C(O)R,;, C(O)OR 3,
C(O)NR 3R ,4, NR 3R, ,, (C;5-C,) cycloalkyl, heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms
selected from N, O, and S, (C4-C,,) 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,
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cycloalkyl, heterocyclyl, aryl, and heteroaryl are each
optionally substituted with one or more R ;

[0050] each R, is independently selected from (C,-C,)
alkyl, (C,-C,) haloalkyl, (C,-C,) alkoxy, (C,-C,)
haloalkoxy, halogen, NO,, OH, CN, (C;5-C,) cycloalkyl,
heterocyclyl comprising a 5- to 7-membered ring and 1-3
heteroatoms selected from N, O, and S, (C4-C, ) 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,-C,)
alkyl, (C,-C,) alkoxy, (C,-C,) haloalkyl, (C,-C,)
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;

[0051] each R ; is independently selected from H, (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, 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,-C,) alkyl),, and heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms
selected from N, O, and S;

[0052] each R,, is independently H or (C,-C;) alkyl;
[0053] R, is H or (C,-C;) alkyl;

[0054] R; is H or (C,-C;) alkyl;

[0055] R, is (C,-C;) alkyl or

Q&XI
X, is N or CRg;

[0056] R is H, (C,-C,) alkyl, (C,-C,) haloalkyl, (C,-C,)
alkoxy, (C,-C,) haloalkoxy, halogen, NO,, NH,, (CH,),OH,
S(0),R,3, or CN;

[0057] each R, is independently selected from (C,-C,)
alkyl, (C,-C,) haloalkyl, (C,-C,) alkoxy, (C,;-C,)
haloalkoxy, halogen, NO,, NH,, (CH,),OH, S(O),R,;, and
CN;

(R7)p;

[0058] R, is NR R q;

[0059] R, is Hor (C,-C,) alkyl;

[0060] R,sis H or (C,-C,) alkyl;

[0061] R, is (C4-C,p) 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 R 4; or

[0062] R,5 and R, together with the nitrogen atom to
which they are attached form a 5- or 6-membered hetero-
cyclyl 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 g;

[0063] each R, is independently selected from (C,-C,)
alkyl, (C,-C,) alkoxy, (C,-C,) haloalkyl, (C,-C,)
haloalkoxy, halogen, C(O)O(C,-C,) alkyl, NO,, C(O)NH
(C,-C,) alkyl, NH,, NH(C,-C,) alkyl, and N((C,-C,) alkyl)
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5, 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),;

[0064] each R, is independently selected from halogen,
O(CH,),_s—O0H, (C;-C,) cycloalkyl, (C,-C,) cycloalkenyl,
(C6-C, ) aryl, NH—(C4-C, ) aryl, and heteroaryl compris-
ing 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 R,,; or
[0065] two R, together with the atoms to which they are
attached form a (C,4-C, ) aryl optionally substituted with one
or more R,g;

[0066] each R,, is independently selected from (C,-C,)
alkyl, (C,-C,) alkoxy, (C,-C,) haloalkyl, (C,-C,)
haloalkoxy, halogen, C(O)OH, C(O)O(C,-C,) alkyl, C(O)
NR,;R,,, O(CH,), ;—OH, NH,, OH, CN, O(CH,), ;—
(Cs-C, ) aryl, and (CH,),_s-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,-C,) alkoxy, (C,-C,) haloalkyl, (C,-C,)
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,-Cy) alkyl);

[0067] R,, is H or (C,-C,) alkyl;

[0068] R,, is H or (C,-C,) alkyl optionally substituted
with one or more substituents independently selected from
NH,, NH(C,-C,) alkyl, N((C,-C,) alkyl),, and heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms
selected from N, O, and S; or

[0069] R,, and R,, together with the nitrogen atom to
which they are attached form a 5- or 6-membered hetero-
cyclyl optionally containing 1-2 additional heteroatoms
selected from N, O, and S;

[0070] R,;is Hor NH,;

[0071] m and n are each independently O or 1;

[0072] each r and each q are independently O, 1, or 2;
[0073] eachsis 1 or 2; and

[0074] pis O, 1, 2,3 or4;

[0075] provided that when m is 0, nis 0, p is 0, R;5 and

R,s together with the nitrogen atom to which they are
attached form an unsubstituted isoindolinone, and Ry is H,
then R, is not

1)

and

[0076] provided that R, is not 4-fluoro-2-hydroxyphenyl.
[0077] (la) In some embodiments of Formula (I'), R, is H.
[0078] (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.

[0079] (2a) In some embodiments of Formula (I'), R; is H.
[0080] (2b) In some embodiments of Formula (I'), R; is
(C,-C5) alkyl (e.g., methyl, ethyl, propyl, or i-propyl). In
other embodiments, R, is methyl. In other embodiments, R,
is ethyl.
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[0081] (3a) In some embodiments of Formula (I'), R, is
(C,-C5) alkyl (e.g., methyl, ethyl, propyl, or i-propyl). In
other embodiments, R, is methyl. In other embodiments, R,
is ethyl.

[0082] (3b) In some embodiments of Formula (I'), R, is

J
/\(R7)p

(e.g., phenyl, 2-pyridinyl, 3-pyridinyl, or 4-pyridinyl).

[0083] (4a) In some embodiments of Formula (I'), X, is N.
[0084] (4b) In some embodiments of Formula (I'), X; is
CR,.

[0085] (5a) In some embodiments of Formula (I'), Ry is H.
[0086] (5b) In some embodiments of Formula (I'), R, is

(C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl).
[0087] (5¢) In some embodiments of Formula (I'), Ry is
(C,-C,) haloalkyl (e.g., CH,F, CHF,, or CF;) or (C,-C,)
haloalkoxy (e.g., OCH,F, OCHF,, or OCF;).

[0088] (5d) In some embodiments of Formula (I'), R, is
(C,-C,) alkoxy (e.g., methoxy, ethoxy, propoxy, or butoxy).
[0089] (5e) In some embodiments of Formula (I'), R, is
halogen (e.g., F, Cl, Br or I). In other embodiments, Ry is F
or Cl. In further embodiments, R, is F.

[0090] (5f) In some embodiments of Formula (I'), Ry is
NO,, NH,, (CH,),OH, S(O),R,;, or CN. In further embodi-
ments, Ry is (CH,),0OH, S(O),R,;, NO,, or NH,.

[0091] (6a) In some embodiments of Formula (I'), at least
one R, is (C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-propyl,
or butyl).

[0092] (6b) In some embodiments of Formula (I'), at least
one R, is (C,-C,) haloalkyl (e.g., CH,F, CHF,, or CF;) or
(C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or OCFj).
[0093] (6¢) In some embodiments of Formula (I'), at least
one R, is (C,-C,) alkoxy (e.g., methoxy, ethoxy, propoxy, or
butoxy).

[0094] (6d) In some embodiments of Formula (I'), at least
one R, is halogen (e.g., F, Cl, BrorI). In other embodiments,
at least one R, is F or Cl. In further embodiments, at least
one R, is F.

[0095] (6e) In some embodiments of Formula (I'), at least
one R, is NO,, NH,, (CH,),OH, S(0),R,;, or CN. In further
embodiments, at least one R, is (CH,),OH, S(O),R,;, NO.,,
or NH,.

[0096] (6f) In some embodiments of Formula (I'), at least
one R, is halogen (e.g., F, Cl, Br or I) and at least one R, is
OH.

[0097] (6g) In some embodiments of Formula (I'), one R,
is halogen (e.g., F, Cl, Br or I) and one R, is OH.

[0098] (7a) In some embodiments of Formula (I'), Ry is
NR,sR 6.
[0099] (7b) In some embodiments of Formula (I'), Rs is

N(H)-phenyl.
[0100] (8a) In some embodiments of Formula (I'), R,5 is
H

[0101] (8b) In some embodiments of Formula (I'), R, is
(C,-C5) alkyl (e.g., methyl, ethyl, propyl, or i-propyl). In
other embodiments, R, 5 is methyl. In other embodiments,
R, is ethyl.
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[0102] (9a) In some embodiments of Formula (I'), R is
(Cs-C, ) aryl optionally substituted with one or more R 5. In
other embodiments, R, is phenyl optionally substituted
with one or more R 4. In further embodiments, R, 4 is phenyl
optionally substituted with one to three R .

[0103] (9b) In some embodiments of Formula (I'), R, 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, oxadi-
azolyl, dioxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, dithi-
azolyl, thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl, tri-
azinyl, etc.) optionally substituted with one or more R, 5. In
further embodiments, R,s is 2-pyridinyl, 3-pyridinyl, or
4-pyridinyl optionally substituted with one or more R .
[0104] (9c) In some embodiments of Formula (I'), R, 5 and
R, 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, thiadiazolidi-
nyl, dithiazolidinyl, piperidinyl, hexahydropyridazinyl,
hexahydropyrimidinyl, morpholinyl, dioxanyl, etc.) and
optionally substituted with one or more oxo groups. In other
embodiments, R, 5 and R, 5 together with the nitrogen atom
to which they are attached form

3N

[0105] (10a) In some embodiments of Formula (I'), at least
one R,z is (C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-pro-
pyl, or butyl) optionally substituted with one or more
substituents independently selected from halogen (e.g., F,
Cl, Bror 1), 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 R, ¢ is
methyl or ethyl optionally substituted with one or more
substituents independently selected from halogen (e.g., F,
Cl, BrorI), 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 R, ¢ is
methyl or ethyl.

[0106] (10Db) In some embodiments of Formula (I'), at least
one R,y is (C,-C,) alkoxy (e.g., methoxy, ethoxy, propoxy,
or butoxy).

[0107] (10c) In some embodiments of Formula (I'), at least
one R,; is (C;-C,) haloalkyl (e.g., CH,F, CHF,, or CF;) or
(C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or OCFj).
[0108] (10d) In some embodiments of Formula (I'), at least
one R, is halogen (e.g., F, Cl, Br or I). In other embodi-
ments, at least one R is F or Br.

[0109] (10e) In some embodiments of Formula (I'), at least
one R, is C(O)O(C,-C,) 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, Bror 1), OH, NH,, NH(C,-C,) alkyl (e.g., methylamino,
ethylamino, propylamino, or butylamino), and N((C,-C,)



US 2020/0002279 Al

alkyl), (e.g., dimethylamino, diethylamino, dipropylamino,
or dibutylamino). In other embodiments, at least one R, ¢ is
C(0)O(C,-C,) alkyl. In other embodiments, at least one R ¢
is C(O)NH(C,-C,) alkyl optionally substituted with one or
more OH. In other embodiments, at least one R, is C(O)
OCH;. In other embodiments, at least one R ¢ is C(O)N(H)
CH,CH(OH)CH,OH.

[0110] (10f) In some embodiments of Formula (I'), at least
one R, is NO,, NH,, NH(C,-C,) alky] (e.g., methylamino,
ethylamino, propylamino, or butylamino), or N((C,-C,)
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 buty-
lamino), and N((C,-C,) alkyl), (e.g., dimethylamino, dieth-
ylamino, dipropylamino, or dibutylamino). In other embodi-
ments, at least one R, is NO,.

[0111] (11a) In some embodiments of Formula (I'), at least
one R, is halogen (e.g., F, Cl, Br or I). In other embodi-
ments, at least one R is F, Cl, or Br. In other embodiments,
at least one R, is F. In other embodiments, at least one R o
is Cl. In other embodiments, at least one R, is Br.

[0112] (11b) In some embodiments of Formula (I'), at least
one R, is (C;-C,) cycloalkyl (e.g., cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, or cycloheptyl).

[0113] (11c) In some embodiments of Formula (I'), at least
one R, is (C,-C,) cycloalkenyl (e.g., cyclobutenyl, cyclo-
pentenyl, cyclohexenyl, or cycloheptenyl). In other embodi-
ments, at least one R, is cyclohexenyl.

[0114] (11d) In some embodiments of Formula (I'), at least
one R, is (C4-C, ) aryl optionally substituted with one or
more R,,. In other embodiments, at least one R4 is phenyl
optionally substituted with one or more R,,. In other
embodiments, at least one R, is phenyl optionally substi-
tuted with one to three R,,. In other embodiments, at least
one R, is phenyl.

[0115] (11e) In some embodiments of Formula (I'), at least
one R, is NH—(C,4-C, ) aryl optionally substituted with
one or more R,,. In other embodiments, at least one R, is
NH-phenyl optionally substituted with one or more R,,. In
other embodiments, at least one R | 5 is NH-phenyl optionally
substituted with one to three R,,. In other embodiments, at
least one R, is NH-phenyl.

[0116] (11f) In some embodiments of Formula (I'), at least
one R, is heteroaryl comprising one or two 5- to 7-mem-
bered 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, isoqui-
nolinyl, benzothiazolyl, benzoimidazolyl, benzooxazolyl,
thiazolopyridinyl, pyrrolopyridinyl, pyrazolopyrimidinyl,
etc.) optionally substituted with one or more R,,. In other
embodiments, at least one R, is pyrazolyl, thiophenyl,
pyridinyl, pyrimidinyl, indolyl, or quinolinyl optionally sub-
stituted with one or more R,

[0117] (11g) In some embodiments of Formula (I'), at least
one R, is O(CH,), ;—OH. In other embodiments, at least
one R, is O(CH,)—OH. In other embodiments, at least one
R, is O(CH,),—OH. In other embodiments, at least one
R, is O(CH,),—OH.

[0118] (11h) In some embodiments of Formula (I'), two
R, together with the atoms to which they are attached form
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a (C4-C,,) aryl optionally substituted with one or more R,,.
In other embodiments, two R, together with the atoms to
which they are attached form a phenyl optionally substituted
with one or more R,,. In other embodiments, two R,
together with the atoms to which they are attached form a
phenyl.

[0119] (12a) In some embodiments of Formula (I'), at least
one R,, is (C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-pro-
pyl, or butyl). In further embodiments, at least one R, is
methyl or ethyl.

[0120] (12Db) In some embodiments of Formula (I'), at least
one R,, is (C,-C,) alkoxy (e.g., methoxy, ethoxy, propoxy,
or butoxy). In further embodiments, at least one R, is
methoxy.

[0121] (12¢) In some embodiments of Formula (I'), at least
one R,, is (C,-C,) haloalkyl (e.g., CH,F, CHF,, or CF;) or
(C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or OCF;). In
further embodiments, at least one R,, is CF; or OCF;.
[0122] (12d) In some embodiments of Formula (I'), at least
one R, is halogen (e.g., F, Cl, Br or I). In further embodi-
ments, at least one R, is F.

[0123] (12e) In some embodiments of Formula (I'), at least
one R,, is C(O)OH or C(O)O(C,-C,) alkyl (e.g., methyl,
ethyl, propyl, i-propyl, or butyl). In further embodiments, at
least one R, is C(O)OH or C(O)OCHj;.

[0124] (121) In some embodiments of Formula (I'), at least
one R,, is NH,, OH, or CN.

[0125] (12g) In some embodiments of Formula (I'), at least
one R,, is C(O)NR,;R,,,.

[0126] (12h) In some embodiments of Formula (I'), at least
one R,, is O(CH,), 5—(Cs-C,) aryl. In further embodi-
ments, at least one R,, is OCH,-phenyl.

[0127] (12i) In some embodiments of Formula (I'), at least
one R, is (CH,),_s-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 pyrrolidi-
nyl, pyrazolidinyl, imidazolidinyl, triazolidinyl, oxazolidi-
nyl, isoxazolidinyl, oxadiazolidinyl, dioxazolidinyl, thiazo-
lidinyl, isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl,
piperidinyl, hexahydropyridazinyl, hexahydropyrimidinyl,
morpholinyl, dioxanyl, azepinyl, diazepinyl, etc., and is
optionally substituted with one or more substituents inde-
pendently selected from (C,-C,) alkyl (e.g., methyl, ethyl,
propyl, i-propyl, or butyl), (C,-C,) alkoxy (e.g., methoxy,
ethoxy, propoxy, or butoxy), (C,-C,) haloalkyl (e.g., CH,F,
CHF,, or CF;), (C,-C,) haloalkoxy (e.g., OCH,F, OCHF,,
or OCF;), halogen (e.g., F, Cl, Br or I), NH,, NH(C,-C,)
alkyl (e.g., methylamino, ethylamino, propylamino, or buty-
lamino), N((C,-C,) alkyl), (e.g., dimethylamino, diethyl-
amino, dipropylamino, or dibutylamino), S(O),NH,, (CH,)
,OH (eg., CH,OH, CH,CH,OH), C(O)(CH,),OH (e.g.,
C(0O)CH,OH, C(O)CH,CH,OH), and C(O)O(C,-C,) alkyl
(e.g., methyl, ethyl, propyl, i-propyl, butyl, i-butyl, or t-bu-
tyl). In other embodiments, at least one R,, is (CH,), ;-
heterocycle optionally substituted with one or more sub-
stituents independently selected from (C,-C,) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl), (C,-C,) alkoxy
(e.g., methoxy, ethoxy, propoxy, or butoxy), (C,-C,)
haloalkyl (e.g., CH,F, CHF,, or CF;), (C,-C,) haloalkoxy
(e.g., OCH,F, OCHF,, or OCF,), halogen (e.g., F, CI, Br or
1), 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 R, is CH,-pyrrolidinyl, CH,-piperazinyl, pyrro-
lidinyl, morpholinyl, or piperazinyl wherein the pyrrolidi-
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nyl, morpholinyl, and piperazinyl are each optionally sub-
stituted with one or more substituents independently
selected from (C,-C,) alkyl (e.g., methyl, ethyl, propyl,
i-propyl, or butyl), (C,-C,) alkoxy (e.g., methoxy, ethoxy,
propoxy, or butoxy), (C,-C,) haloalkyl (e.g., CH,F, CHF,,
or CF;), (C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or
OCF,), halogen (e.g., F, Cl, Br or I), NH,, NH(C,-C,) alkyl
(e.g., methylamino, ethylamino, propylamino, or buty-
lamino), N((C,-C,) alkyl), (e.g., dimethylamino, diethyl-
amino, dipropylamino, or dibutylamino), S(O),NH,, (CH,)
JOH (eg., CH,OH, CH,CH,OH), C(O)(CH,),OH (e.g.,
C(O)CH,O0H, C(O)CH,CH,OH), and C(O)O(C,-C,) alkyl
(e.g., methyl, ethyl, propyl, i-propyl, butyl, i-butyl, or t-bu-
tyl). In other embodiments, at least one R, is CH,-pyrro-
lidinyl, CH,-piperazinyl, pyrrolidinyl, morpholinyl, or pip-
erazinyl, 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),
N((C,-C,) alkyl), (e.g., dimethylamino, diethylamino,
dipropylamino, or dibutylamino), S(O),NH,, (CH,),OH
(e.g., CH,OH, CH,CH,OH), C(O)(CH,),0OH (e.g., C(O)
CH,OH, C(O)CH,CH,OH), or 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 R,, 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, -
C,)alkyl (e.g., methyl, ethyl, propyl, i-propyl, butyl, i-butyl,
or t-butyl). In other embodiments, at least one R, is CH,-
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 embodi-
ments, at least one R,, is CH,-pyrrolidinyl, CH,-piperazi-
nyl, morpholinyl, or piperazinyl, wherein the pyrrolidinyl,
morpholinyl, and piperazinyl are optionally methyl, ethyl, or
C(0O)O-t-butyl.

[0128] (12j) In some embodiments of Formula (I'), at least
one R,, is O(CH,), ;—OH. In other embodiments, at least
one R, is O(CH,)—OH. In other embodiments, at least one
R,, is O(CH,),—OH. In other embodiments, at least one
R,, is O(CH,),—OH.

[0129] (13a) In some embodiments of Formula (I'), R,, is

[0130] (13b) In some embodiments of Formula (I'), R,, is
(C,-C5) alkyl (e.g., methyl, ethyl, propyl, or i-propyl). In
other embodiments, R,; is methyl. In other embodiments,
R, is ethyl.

[0131] (14a) In some embodiments of Formula (I'), R,, is
H.
[0132] (14Db) In some embodiments of Formula (I'), R,, is

(C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl)
optionally substituted with one or more substituents inde-
pendently selected from NH,, NH(C,-C,) alkyl (e.g., meth-
ylamino, ethylamino, propylamino, or butylamino), N((C,-
C,) alkyl), (e.g, dimethylamino, diethylamino,
dipropylamino, or dibutylamino), and heterocyclyl compris-
ing a 5- to 7-membered ring and 1-3 heteroatoms selected
from N, O, and S (e.g., pyrrolidinyl, pyrazolidinyl, imida-
zolidinyl, triazolidinyl, oxazolidinyl, isoxazolidinyl, oxadi-
azolidinyl, dioxazolidinyl, thiazolidinyl, isothiazolidinyl,
thiadiazolidinyl, dithiazolidinyl, piperidinyl, hexahydro-
pyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxanyl,
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etc.). In other embodiments, R,, is (C,-C,) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl) optionally substi-
tuted with one to two substituents independently selected
from NH,, NH(C, -C,) alkyl, N((C,-C,) alkyl),, and 6-mem-
bered heterocycle comprising 1-3 heteroatoms selected from
N, O, and S. In further embodiments, R, is ethyl, propyl, or
butyl optionally substituted with dimethylamino, diethyl-
amino, or morpholinyl.

[0133] (l4c) In some embodiments of Formula (I'), R,;
and R,, together with the nitrogen atom to which they are
attached form a 5-membered heterocyclyl optionally con-
taining 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-mem-
bered heterocycle optionally containing 1-2 additional het-
eroatoms selected from N, O, and S. In further embodi-
ments, R,; and R, together with the nitrogen atom to which
they are attached form a morpholinyl.

[0134] (152) In some embodiments of Formula (I'), R, is
(Cs-C, ) aryl optionally substituted with one or more R ;. In
other embodiments, R, is phenyl optionally substituted with
one or more R;.

[0135] (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, isox-
azolyl, oxadiazolyl, dioxazolyl, thiazolyl, isothiazolyl, thia-
diazolyl, dithiazolyl, thiophenyl, pyridinyl, pyridazinyl,
pyrimidinyl, triazinyl, benzothiazolyl, benzoimidazolyl,
benzooxazolyl, quinolinyl, thiazolopyridinyl, pyrazolopy-
rimidinyl, etc.) optionally substituted with one or more R ;.
In other embodiments, R, is heteroaryl comprising a 5S-mem-
bered 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 5-membered
ring fused with a 6-membered ring and 1-4 heteroatoms
selected from N, O, and S, optionally substituted with one or
more R,,. In other embodiments, R, is selected from:
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-continued

wherein each moiety is optionally substituted with one or
more R,,. In other embodiments, R, is selected from:
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-continued

S
93

wherein each moiety is optionally substituted with one or
more R,,. In other embodiments, R, is

(9

[0136] (16a) In some embodiments of Formula (I'), at least
one R, is (C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-pro-
pyl, or butyl) optionally substituted with one or more R, ,. In
other embodiments, at least one R,; is methyl. In other
embodiments, at least one R,; is propyl optionally substi-
tuted with one to two R ,.

[0137] (16Db) In some embodiments of Formula (I'), at least
one R, is (C,-C,) haloalkyl (e.g., CH,F, CHF,, or CF;) or
(C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or OCF;). In
further embodiments, at least one R, is CF;.

[0138] (16¢) In some embodiments of Formula (I'), at least
one R,; is (C,-C,) alkoxy (e.g., methoxy, ethoxy, propoxy,
or butoxy).

[0139] (16d) In some embodiments of Formula (I'), at least
one R, is halogen (e.g., F, Cl, Br or I). In other embodi-
ments, at least one R,; is F. In other embodiments, at least
one R, is Cl. In other embodiments, at least one R, is Br.
[0140] (16e) In some embodiments of Formula (I'), at least
one R;; is NO,, OH, or CN.

[0141] (161) In some embodiments of Formula (I'), at least
one R,; is C(O)R,; or C(O)OR ;. In other embodiments, at
least one R,, is C(O)OCH,CHj;.

[0142] (16g) In some embodiments of Formula (I'), at least
one R, is C(O)NR,;R,, or NR, ;R . In other embodiments,
at least one R,; is C(O)NR;R,, or NH,.

[0143] (16h) In some embodiments of Formula (I'), at least
one R, is (C5-C,) cycloalkyl (e.g., cyclopropyl, cyclobutyl,
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cyclopentyl, cyclohexyl, or cycloheptyl) optionally substi-
tuted with one or more R | ,. In further embodiments, at least
one R, is cyclopropyl.

[0144] (161) 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, dioxazolidi-
nyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithi-
azolidinyl, piperidinyl, hexahydropyridazinyl, hexahydro-
pyrimidinyl, morpholinyl, dioxanyl, azepinyl, diazepinyl,
etc.) optionally substituted with one or more R, ,.

[0145] (16§) In some embodiments of Formula (I'), at least
one R, is (C4-C,,) aryl optionally substituted with one or
more R, ,. In further embodiments, at least one R, is phenyl
optionally substituted with one or more R ,.

[0146] (16k) In some embodiments of Formula (I'), at least
one R, is heteroaryl comprising one or two 5- to 7-mem-
bered 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, etc.) comprising 1-3 heteroatoms
selected from N, O, and S, optionally substituted with one or
more R,,. In other embodiments, at least one R, is het-
eroaryl comprising a 6-membered ring (e.g., pyridinyl,
pyridazinyl, pyrimidinyl, triazinyl, etc.) optionally substi-
tuted with one or more R,,. In other embodiments, at least
one R, is pyridinyl optionally substituted with one or more
R,,. In further embodiments, at least one R, is pyridinyl.
[0147] (17a) In some embodiments of Formula (I'), at least
one R, is (C;-C,) alkyl (e.g., methyl, ethyl, propyl, i-pro-
pyl, or butyl).

[0148] (17b) In some embodiments of Formula (I'), at least
one R, is (C,-C,) haloalkyl (e.g., CH,F, CHF,, or CF;) or
(C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or OCF;).
[0149] (17¢) Insome embodiments of Formula (I'), at least
one R, is (C,-C,) alkoxy (e.g., methoxy, ethoxy, propoxy,
or butoxy).

[0150] (17d) In some embodiments of Formula (I'), at least
one R, is halogen (e.g., F, Cl, Br or I).

[0151] (17e) Insome embodiments of Formula (I'), at least
one R, is NO,, OH, or CN.

[0152] (17f) In some embodiments of Formula (I'), at least
one R, is (C;-C,) cycloalkyl (e.g., cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, or cycloheptyl).

[0153] (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, dioxazolidi-
nyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithi-
azolidinyl, piperidinyl, hexahydropyridazinyl, hexahydro-
pyrimidinyl, morpholinyl, dioxanyl, azepinyl, diazepinyl,
etc.) comprising 1-3 heteroatoms selected from N, O, and S.
In other embodiments, at least one R, is piperidinyl, pip-
erazinyl, or morpholinyl. In further embodiments, at least
one R, is morpholinyl.

[0154] (17h) In some embodiments of Formula (I'), at least
one R, is (C4-C, ) aryl optionally substituted with one or
more substituents independently selected from (C,-C,) alkyl
(e.g., methyl, ethyl, propyl, i-propyl, or butyl), (C,-C,)
alkoxy (e.g., methoxy, ethoxy, propoxy, or butoxy), (C,-C,)
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haloalkyl (e.g., CH,F, CHF,, or CF;), (C,-C,) haloalkoxy
(e.g., OCH,F, OCHF,, or OCF;), halogen (e.g., F, Cl, Br or
1), NH,, NH(C,-C,) alkyl (e.g., methylamino, ethylamino,
propylamino, or butylamino), N((C,-C,) alkyl), (e.g., dim-
ethylamino, diethylamino, dipropylamino, or dibutylamino),
(C5-C,) cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopen-
tyl, cyclohexyl, or cycloheptyl), and heterocyclyl compris-
ing a 5- to 7-membered ring and 1-3 heteroatoms selected
from N, O, and S (e.g., pyrrolidinyl, pyrazolidinyl, imida-
zolidinyl, triazolidinyl, oxazolidinyl, isoxazolidinyl, oxadi-
azolidinyl, dioxazolidinyl, thiazolidinyl, isothiazolidinyl,
thiadiazolidinyl, dithiazolidinyl, piperidinyl, hexahydro-
pyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxanyl,
azepinyl, diazepinyl, etc.).

[0155] (17i) 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, isox-
azolyl, oxadiazolyl, dioxazolyl, thiazolyl, isothiazolyl, thia-
diazolyl, dithiazolyl, thiophenyl, pyridinyl, pyridazinyl,
pyrimidinyl, triazinyl, benzothiazolyl, benzoimidazolyl,
benzooxazolyl, quinolinyl, etc.) optionally substituted with
one or more substituents independently selected from (C, -
C,) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl),
(C,-C,) alkoxy (e.g., methoxy, ethoxy, propoxy, or butoxy),
(C,-C,) haloalkyl (e.g., CH,F, CHF,, or CF;), (C,-C,)
haloalkoxy (e.g., OCH,F, OCHF,, or OCF;), 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 dibu-
tylamino), (C5-C,) 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, isothiazolidi-
nyl, thiadiazolidinyl, dithiazolidinyl, piperidinyl, hexahy-
dropyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxa-
nyl, azepinyl, diazepinyl, etc.). In other embodiments, at
least one R, , is heteroaryl comprising a 5-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 buty-
lamino), N((C,-C,) alkyl), (e.g., dimethylamino, diethyl-
amino, dipropylamino, or dibutylamino), and (C;-C,)
cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, or cycloheptyl).

[0156] (18a) In some embodiments of Formula (I'), at least
one R, is H.
[0157] (18Db) In some embodiments of Formula (I'), at least

one R, is (C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-pro-
pyl, or butyl) optionally substituted with one or more
substituents independently selected from halogen (e.g., F,
Cl, Bror 1), OH, NH,, NH(C,-C,) alkyl (e.g., methylamino,
ethylamino, propylamino, or butylamino), N((C,-C,) alkyl),
(e.g., dimethylamino, diethylamino, dipropylamino, or dibu-
tylamino), 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, dioxazolidi-
nyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithi-
azolidinyl, piperidinyl, hexahydropyridazinyl, hexahydro-
pyrimidinyl, morpholinyl, dioxanyl, azepinyl, diazepinyl,
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etc.). In other embodiments, at least one R ; is methyl, ethyl,
or propyl. In other embodiments, at least one R, ; is ethyl,
propyl, or butyl, wherein the ethyl, propyl, and butyl are
optionally substituted with one to two substituents indepen-
dently selected from NH,, NH(C,-C,) alkyl (e.g., methyl-
amino, 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,; is ethyl,
propyl, or butyl, wherein the ethyl, propyl, and butyl are
optionally substituted with one to two substituents indepen-
dently selected from N((C,-C,) alkyl), (e.g., dimethyl-
amino, 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 embodi-
ments, at least one R ; is ethyl, propyl, or butyl, wherein the
ethyl, propyl, and butyl are optionally substituted with one
to two substituents independently selected from dimethyl-
amino and heterocycle comprising a 6-membered ring and
1-3 heteroatoms selected from N, O, and S. In other embodi-
ments, at least one R 5 is ethyl, propyl, or butyl wherein the
ethyl, propyl, and butyl are optionally substituted with one
to two substituents independently selected from dimethyl-
amino, morpholinyl, piperidinyl or piperazinyl. In further
embodiments, at least one R, is ethyl, propyl, or butyl
wherein the ethyl, propyl, and butyl are optionally substi-
tuted with dimethylamino or morpholinyl.

[0158] (18c) In some embodiments of Formula (I'), at least
one R is (C;-C,) cycloalkyl (e.g., cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, or cycloheptyl).

[0159] (18d) 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, dioxazolidi-
nyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithi-
azolidinyl, piperidinyl, hexahydropyridazinyl, hexahydro-
pyrimidinyl, morpholinyl, dioxanyl, azepinyl, diazepinyl,
etc.) 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, CI, Br or
1), OH, NH,, NH(C,-C,) alkyl (e.g., methylamino, ethyl-
amino, propylamino, or butylamino), N((C,-C,) alkyl),
(e.g., dimethylamino, diethylamino, dipropylamino, or dibu-
tylamino), 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, ; 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, CI, Br or
I), OH, NH,, NH(C,-C,) alkyl (e.g., methylamino, ethyl-
amino, propylamino, or butylamino), N((C,-C,) alkyl),
(e.g., dimethylamino, diethylamino, dipropylamino, or dibu-
tylamino), 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, 5 is morpholinyl, piperidinyl, or
piperazinyl, wherein the morpholinyl, piperidinyl, and pip-
erazinyl are optionally substituted with one or more sub-
stituents 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,-C,) alkyl),
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(e.g., dimethylamino, diethylamino, dipropylamino, or dibu-
tylamino), 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, 5 is morpholinyl, piperidinyl, or
piperazinyl, wherein the morpholinyl, piperidinyl, and pip-
erazinyl are optionally substituted with (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,-C,) alkyl),
(e.g., dimethylamino, diethylamino, dipropylamino, or dibu-
tylamino), 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 R, 5 is morpholinyl, piperidinyl, or
piperazinyl, wherein the morpholinyl, piperidinyl, and pip-
erazinyl are optionally substituted with (C,-C,) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl), N((C,-C,) alkyl),
(e.g., dimethylamino, diethylamino, dipropylamino, or dibu-
tylamino), or heterocycle comprising a 6-membered ring
and 1-3 heteroatoms selected from N, O, and S. In further
embodiments, at least one R, 5 is morpholinyl, piperidinyl, or
piperazinyl, wherein the morpholinyl, piperidinyl, and pip-
erazinyl are optionally substituted with methyl, dimethyl-
amino, or morpholinyl.

[0160] (19a) In some embodiments of Formula (I'), at least
one R, is H.

[0161] (19Db) In some embodiments of Formula (I'), at least
one R,, is (C,-C;) alkyl (e.g., methyl, ethyl, propyl, or
i-propyl).

[0162] (20a) In some embodiments of Formula (I'), m is 0
or 1.

[0163] (20Db) In some embodiments of Formula (I'), m is 0.
[0164] (20c) In some embodiments of Formula (I'), m is 1.
[0165] (21a) In some embodiments of Formula (I'), n is 0
or 1.

[0166] (21b) In some embodiments of Formula (I'), n is 0.
[0167] (21c) In some embodiments of Formula (I'), nis 1.
[0168] (22a) In some embodiments of Formula (I'), p is O,

1,2, 3, or 4. In other embodiments, p is 0, 1, 2, or 3. In other
embodiments, p is 0, 1, or 2.

[0169] (22b) In some embodiments of Formula (I'), p is O
or 1.
[0170] (22¢) In some embodiments of Formula (I'), p is 1

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

[0171] (22d) In some embodiments of Formula (I'), p is O.
In other embodiments, p is 1. In other embodiments, p is 2.
In other embodiments, p is 3. In other embodiments, p is 4.
[0172] (23a) In some embodiments of Formula (I'), Rs, is
H

[0173] (23b) In some embodiments of Formula (I'), Ry, is
(C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-propyl, butyl,
i-butyl, or t-butyl).

[0174] (24a) In some embodiments of Formula (I'), R, is
H

[0175] (24b) In some embodiments of Formula (I'), R, is
NH,.

[0176] (25a) In some embodiments of Formula (I'), r is O
or 1. In other embodiments, r is 1 or 2.

[0177] (25Db) In some embodiments of Formula (I'), r is 0.
[0178] (25¢) In some embodiments of Formula (I'), ris 1.
[0179] (25d) In some embodiments of Formula (I'), r is 2.
[0180] (26a) In some embodiments of Formula (I'), q is O

or 1. In other embodiments, q is 1 or 2.
[0181] (26Db) In some embodiments of Formula (I'), q is 0.
[0182] (26¢) In some embodiments of Formula (I'), q is 1.
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[0183] (26d) In some embodiments of Formula (I'), q is 2.
[0184] (27a) In some embodiments of Formula (I'), s is 1.
[0185] (27b) In some embodiments of Formula (I'), s is 2.
[0186] In some embodiments of Formula (I'), Ry is

wherein q is 0, 1, 2, 3, or 4.

[0187] In some embodiments of Formula (I'), each of the
substituents defined for any one of X, R, R,, R, R,, Ry,
RS's R6s R7s Rlls R12s R13s R14s RlSs R16s RlSs R195 R205 Rzls
R,,, R,5, m, n, p, q, r, and s can be combined with any of
the substituents defined for the remainder of X, R, R,, R;,
R, Rs, Rs R, Ry Ry Rys Ryss Riy,y Rys, Ry Ry, Ry
R0, Raps Ropy Ros, my 1, p, g, 1, and s.

[0188] (28) In some embodiments, R, is as defined in
(15a).
[0189] (29) In some embodiments, R, is as defined in

(15a) and m is as defined in (20b).

[0190] (30) In some embodiments, R, is as defined in
(15a), m is as defined in (20b), and R, is as defined in (1a).
[0191] (31) 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 (21b).

[0192] (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), and R, is as defined in (3a).

[0193] (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), R, is as defined in (3a), and R is as
defined in (7a).

[0194] (34) 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 R, is as defined in (3b).

[0195] (35) 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), R, is as defined in (3b), and Ry is as
defined in (7a).

[0196] (36) 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), R, is as defined in (3b), R, is as defined
in (7a), and X, is as defined in (4b).

[0197] (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), R, is as defined in (3b), R; is as defined
in (7a), X, is as defined in (4b), and R is as defined in (5a).
[0198] (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).

[0199] (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 R, is as defined in (3a).

[0200] (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), R, is as defined in (3a), and R is as
defined in (7a).
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[0201] (41) 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 R, is as defined in (3b).

[0202] (42) 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¢), R, is as defined in (3b), and R, is as
defined in (7a).

[0203] (43) 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), R, is as defined in (3b), R, is as defined
in (7a), and X, is as defined in (4b).

[0204] (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¢), R, is as defined in (3b), R is as defined
in (7a), X, is as defined in (4b), and Ry is as defined in (5a).
[0205] (45) In some embodiments, R, is as defined in
(15a) and m is as defined in (20c).

[0206] (46) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), and R, is as defined in (1a).

[0207] (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).

[0208] (48) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), R, is as defined in (1la), R,
is as defined in (2a), and n is as defined in (21b).

[0209] (49) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), R, is as defined in (1la), R,
is as defined in (2a), n is as defined in (21b), and R, is as
defined in (3a).

[0210] (50) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), R, is as defined in (1la), R,
is as defined in (2a), n is as defined in (21b), R, is as defined
in (3a), and Rs is as defined in (7a).

[0211] (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 R, is as
defined in (3b).

[0212] (52) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), R, is as defined in (1la), R,
is as defined in (2a), n is as defined in (21b), R, is as defined
in (3b), and R, is as defined in (7a).

[0213] (53) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), R, is as defined in (1la), R,
is as defined in (2a), n is as defined in (21b), R, is as defined
in (3b), R; is as defined in (7a), and X, is as defined in (4b).
[0214] (54) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), R, is as defined in (1la), R,
is as defined in (2a), n is as defined in (21b), R, is as defined
in (3b), Rs is as defined in (7a), X, is as defined in (4b), and
R, is as defined in (5a).

[0215] (55) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), R, is as defined in (1la), R,
is as defined in (2a), and n is as defined in (21c).

[0216] (56) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), R, is as defined in (1la), R,
is as defined in (2a), n is as defined in (21c), and R, is as
defined in (3a).

[0217] (57) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), R, is as defined in (1la), R,
is as defined in (2a), n is as defined in (21¢), R, is as defined
in (3a), and Rs is as defined in (7a).
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[0218] (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 R, is as
defined in (3b).

[0219] (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 (21¢), R, is as defined
in (3b), and Ry is as defined in (7a).

[0220] (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), R, is as defined
in (3b), Rs is as defined in (7a), and X, is as defined in (4b).
[0221] (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), R, is as defined
in (3b), Rs is as defined in (7a), X, is as defined in (4b), and
R is as defined in (5a).

[0222] (62) In some embodiments, R, is as defined in
(15b).
[0223] (63) In some embodiments, R, is as defined in

(15b) and m is as defined in (20b).

[0224] (64) In some embodiments, R, is as defined in
(15b), m is as defined in (20b), and R, is as defined in (1a).

[0225] (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).

[0226] (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 R, is as defined in (3a).

[0227] (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), R, is as defined in (3a), and R is as
defined in (7a).

[0228] (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 R, is as defined in (3b).

[0229] (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), R, is as defined in (3b), and Ry is as
defined in (7a).

[0230] (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), R, is as defined in (3b), R; is as defined
in (7a), and X, is as defined in (4b).

[0231] (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), R, is as defined in (3b), R; is as defined
in (7a), X, is as defined in (4b), and Ry is as defined in (5a).
[0232] (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).

[0233] (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 R, is as defined in (3a).

[0234] (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), R, is as defined in (3a), and R is as
defined in (7a).

[0235] (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 R, is as defined in (3b).
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[0236] (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¢), R, is as defined in (3b), and R, is as
defined in (7a).

[0237] (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¢), R, is as defined in (3b), R is as defined
in (7a), and X, is as defined in (4b).

[0238] (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), R, is as defined in (3b), R, is as defined
in (7a), X, is as defined in (4b), and Ry is as defined in (5a).
[0239] (79) In some embodiments, R, is as defined in
(15b), m is as defined in (20c).

[0240] (80) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), and R, is as defined in (1a).
[0241] (81) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), and
R; is as defined in (2a).

[0242] (82) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), R,
is as defined in (2a), and n is as defined in (21b).

[0243] (83) In some embodiments, R, is as defined in
(15b), 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 R, is as
defined in (3a).

[0244] (84) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), R,
is as defined in (2a), n is as defined in (21b), R, is as defined
in (3a), and Ry is as defined in (7a).

[0245] (85) In some embodiments, R, is as defined in
(15b), 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 R, is as
defined in (3b).

[0246] (86) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), R,
is as defined in (2a), n is as defined in (21b), R, is as defined
in (3b), and R, is as defined in (7a).

[0247] (87) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), R,
is as defined in (2a), n is as defined in (21b), R, is as defined
in (3b), Rs is as defined in (7a), and X, is as defined in (4b).
[0248] (88) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), R,
is as defined in (2a), n is as defined in (21b), R, is as defined
in (3b), Rs is as defined in (7a), X, is as defined in (4b), and
R is as defined in (5a).

[0249] (89) In some embodiments, R, is as defined in
(15b), 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).

[0250] (90) In some embodiments, R, is as defined in
(15b), 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 R, is as
defined in (3a).

[0251] (91) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), R,
is as defined in (2a), n is as defined in (21¢), R, is as defined
in (3a), and Rs is as defined in (7a).

[0252] (92) In some embodiments, R, is as defined in
(15b), 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 R, is as
defined in (3b).

[0253] (93) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), R,
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is as defined in (2a), n is as defined in (21c), R, is as defined
in (3b), and Ry is as defined in (7a).

[0254] (94) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), R,
is as defined in (2a), n is as defined in (21c), R, is as defined
in (3b), R, is as defined in (7a), and X, is as defined in (4b).
[0255] (95) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), R,
is as defined in (2a), n is as defined in (21¢), R, is as defined
in (3b), Rs is as defined in (7a), X, is as defined in (4b), and
R, is as defined in (5a).

[0256] (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¢), R, is as defined in (3b), R5 is as defined
in (7a), and X, is as defined in (4a).

[0257] (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), R, is as defined in (3b), R, is as defined
in (7a), X, is as defined in (4b), R is as defined in (5a), and
Rs. is as defined in (23a).

[0258] (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), R, is as defined in (3b), R, is as defined
in (7a), X, is as defined in (4b), R is as defined in (5a), and
R is as defined in (23b).

[0259] In some embodiments, the compounds of Formula
(I') have the structure of Formula (I):

ﬁl |
R
RV Ty g
|
. (nR4,

or pharmaceutically acceptable salts, hydrates, solvates,
prodrugs, stereoisomers, or tautomers thereof, wherein:
[0260] R, is(C4C,y) 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 R, ;

[0261] each R, is independently selected from (C,-C,)
alkyl, (C,-C,) haloalkyl, (C,-C,) alkoxy, (C,;-C,)
haloalkoxy, halogen, NO,, OH, CN, C(O)R,;, C(O)OR 5,
C(O)NR,;R,,, NR ;R ., (C;5-C,) cycloalkyl, heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms
selected from N, O, and S, (C4-C,,) 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 ,;

[0262] each R, is independently selected from (C,-C,)
alkyl, (C,-C,) haloalkyl, (C,-C,) alkoxy, (C,;-C,)
haloalkoxy, halogen, NO,, OH, CN, (C;5-C,) cycloalkyl,
heterocyclyl comprising a 5- to 7-membered ring and 1-3
heteroatoms selected from N, O, and S, (C4-C, ) 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,-C,)
alkyl, (C,-C,) alkoxy, (C,-C,) haloalkyl, (C,-C,)
haloalkoxy, halogen, NH,, NH(C,-C,) alkyl, N((C,-C,)

@
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alkyl),, (C5-C,) cycloalkyl, and heterocyclyl comprising a
5-to 7-membered ring and 1-3 heteroatoms selected from N,
O, and S;

[0263] each R, is independently selected from H, (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, 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,-C,) alkyl),, and heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms
selected from N, O, and S;

[0264] each R,, is independently H or (C,-C,) alkyl;
[0265] R, is H or (C,-C;) alkyl;
[0266] R is H or (C,-C;) alkyl;
[0267] R, is (C,-C;) alkyl or

F‘E/j\XI

N
\(R7)p;

[0268] X, is N or CR;
[0269] R, is H, (C,-C,) alkyl, (C,-C,) haloalkyl, (C,-C,)

alkoxy, (C,-C,) haloalkoxy, halogen, NO,, NH,, OH, or
CN;

[0270] each R, is independently selected from (C,-C,)
alkyl, (C,-C,) haloalkyl, (C,-C,) alkoxy, (C,-C,)
haloalkoxy, halogen, NO,, NH,, OH, and CN;

[0271] Rsis NR R q;
[0272] R,sis H or (C,-C;) alkyl;
[0273] R,4is (C4-C,p) 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 R 4; or

[0274] R,5 and R, together with the nitrogen atom to
which they are attached form a 5- or 6-membered hetero-
cyclyl 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 g;

[0275] each R,; is independently selected from (C,-C,)
alkyl, (C,-C,) alkoxy, (C,-C,) haloalkyl, (C,-C,)
haloalkoxy, halogen, C(O)O(C,-C,) alkyl, NO,, C(O)NH
(C,-C,) alkyl, NH,, NH(C,-C,) alkyl, and N((C,-C,) alkyl)
5, 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),;

[0276] each R, is independently selected from halogen,
(C5-C,) cycloalkyl, (C,-C,) cycloalkenyl, (C4-C,,) aryl,
NH—(C-C,,) 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 R,;

[0277] each R,, is independently selected from (C,-C,)
alkyl, (C,-C,) alkoxy, (C,-C,) haloalkyl, (C,-C,)
haloalkoxy, halogen, C(O)OH, C(O)O(C,-C,) alkyl, C(O)
NR,;R,,, NH,, OH, CN, O(CH,), ;—(Cs-C,,) aryl, and
(CH,)q_5-heterocyclyl which comprises a 5- to 7-membered
ring and 1-3 heteroatoms selected from N, O, and S, wherein
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the heterocyclyl is optionally substituted with one or more
substituents independently selected from (C,-C,) alkyl, (C, -
C,) alkoxy, (C,-C,) haloalkyl, (C,-C,) haloalkoxy, halogen,
and C(0)O(C,-C,) alkyl);

[0278] R,; is H or (C,-C,) alkyl;

[0279] R,, is H or (C,-C,) alkyl optionally substituted
with one or more substituents independently selected from
NH,, NH(C,-C,) alkyl, N((C,-C,) alkyl),, and heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms
selected from N, O, and S; or

[0280] R,, and R,, together with the nitrogen atom to
which they are attached form a 5- or 6-membered hetero-
cyclyl optionally containing 1-2 additional heteroatoms
selected from N, O, and S;

[0281] m and n are each independently O or 1; and
[0282] pisO,1,2,3 or4;
[0283] provided that when m is 0, nis O, p is O, R, 5 and

R, together with the nitrogen atom to which they are
attached form an unsubstituted isoindolinone, and Ry is H,
then R, is not

)

and

[0284] provided that R, is not 4-fluoro-2-hydroxypheny]l.
[0285] (la) In some embodiments of Formula (I), R, is H.
[0286] (1b) In some embodiments of Formula (I), R, is

(C,-C5) alkyl (e.g., methyl, ethyl, propyl, or i-propyl). In
other embodiments, R, is methyl. In other embodiments, R,
is ethyl.

[0287] (2a) In some embodiments of Formula (I), R; is H.
[0288] (2b) In some embodiments of Formula (I), R; is
(C,-C5) alkyl (e.g., methyl, ethyl, propyl, or i-propyl). In
other embodiments, R, is methyl. In other embodiments, R,
is ethyl.

[0289] (3a) 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.

[0290] (3b) In some embodiments of Formula (I), R, is

P‘f//\/\ J
J
/\(R7)p

(e.g., phenyl, 2-pyridinyl, 3-pyridinyl, or 4-pyridinyl).

[0291] (4a) In some embodiments of Formula (I), X, is N.
[0292] (4b) In some embodiments of Formula (I), X, is
CR,.

[0293] (5a) In some embodiments of Formula (I), R4 is H.
[0294] (5b) In some embodiments of Formula (I), Ry is

(C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl).
[0295] (5c) In some embodiments of Formula (I), Ry is
(C,-C,) haloalkyl (e.g., CH,F, CHF,, or CF;) or (C,-C,)
haloalkoxy (e.g., OCH,F, OCHF,, or OCF;).
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[0296] (5d) In some embodiments of Formula (I), Ry is
(C,-C,) alkoxy (e.g., methoxy, ethoxy, propoxy, or butoxy).
[0297] (5e) In some embodiments of Formula (I), Ry is
halogen (e.g., F, Cl, Br or I). In other embodiments, R, is F
or Cl. In further embodiments, Ry is F.

[0298] (5f) In some embodiments of Formula (I), Ry is
NO,, NH,, OH, or CN. In further embodiments, R4 is NO,
or NH,.

[0299] (6a) In some embodiments of Formula (I), at least
one R, is (C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-propyl,
or butyl).

[0300] (6b) In some embodiments of Formula (1), at least

one R, is (C,-C,) haloalkyl (e.g., CH,F, CHF,, or CF;) or
(C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or OCF;).
[0301] (6¢c) In some embodiments of Formula (1), at least
one R, is (C,-C,) alkoxy (e.g., methoxy, ethoxy, propoxy, or
butoxy).

[0302] (6d) In some embodiments of Formula (1), at least
one R, is halogen (e.g., F, Cl, Br or ). In other embodiments,
at least one R, is F or Cl. In further embodiments, at least
one R, is F.

[0303] (6e) In some embodiments of Formula (I), at least
one R, is NO,, NH,, OH, or CN. In further embodiments, at
least one R, is NO, or NH,.

[0304] (6f) In some embodiments of Formula (I), at least
one R, is halogen (e.g., F, Cl, Br or I) and at least one R, is
OH.

[0305] (6g) In some embodiments of Formula (I), one R,
is halogen (e.g., F, Cl, Br or I) and one R, is OH.

[0306] (7a) In some embodiments of Formula (I), Rs is
NR R

[0307] (7b) In some embodiments of Formula (I), Rs is
N(H)-phenyl.

[0308] (8a)In some embodiments of Formula (I), R, 5is H.
[0309] (8b) In some embodiments of Formula (I), R, 5 is

(C,-C,) alkyl (e.g., methyl, ethyl, propyl, or i-propyl). In
other embodiments, R, is methyl. In other embodiments,
R, is ethyl.

[0310] (9a) In some embodiments of Formula (I), R, is
(Cs-C, ) aryl optionally substituted with one or more R 5. In
other embodiments, R, is phenyl optionally substituted
with one or more R 5. In further embodiments, R, 4 is phenyl
optionally substituted with one to three R .

[0311] (9b) In some embodiments of Formula (I), R, 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, oxadi-
azolyl, dioxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, dithi-
azolyl, thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl, tri-
azinyl, etc.) optionally substituted with one or more R, 5. In
further embodiments, R, is 2-pyridinyl, 3-pyridinyl, or
4-pyridinyl optionally substituted with one or more R .
[0312] (9c) In some embodiments of Formula (I), R, 5 and
R,s 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, thiadiazolidi-
nyl, dithiazolidinyl, piperidinyl, hexahydropyridazinyl,
hexahydropyrimidinyl, morpholinyl, dioxanyl, etc.) and
optionally substituted with one or more oxo groups. In other
embodiments, R, 5 and R, 5 together with the nitrogen atom
to which they are attached form
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[0313] (10a) In some embodiments of Formula (1), at least
one R,z is (C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-pro-
pyl, or butyl) optionally substituted with one or more
substituents independently selected from halogen (e.g., F,
Cl, Bror 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 R 4 is
methyl or ethyl optionally substituted with one or more
substituents independently selected from halogen (e.g., F,
Cl, Bror 1), 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 R, ¢ is
methyl or ethyl.

[0314] (10Db) In some embodiments of Formula (1), at least
one R, is (C,-C,) alkoxy (e.g., methoxy, ethoxy, propoxy,
or butoxy).

[0315] (10c) In some embodiments of Formula (1), at least
one R,z is (C,-C,) haloalkyl (e.g., CH,F, CHF,, or CF;) or
(C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or OCF;).
[0316] (10d) In some embodiments of Formula (1), at least
one R, is halogen (e.g., F, Cl, Br or I). In other embodi-
ments, at least one R is F or Br.

[0317] (10e) In some embodiments of Formula (1), at least
one R, is C(O)O(C,-C,) 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, Bror 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 R4 is
C(O)O(C,-C,) alkyl. In other embodiments, at least one R 4
is C(O)NH(C,-C,) alkyl optionally substituted with one or
more OH. In other embodiments, at least one R, is C(O)
OCH;. In other embodiments, at least one R ¢ is C(O)N(H)
CH,CH(OH)CH,OH.

[0318] (10f) In some embodiments of Formula (1), at least
one R, is NO,, NH,, NH(C,-C,) alky] (e.g., methylamino,
ethylamino, propylamino, or butylamino), or N((C,-C,)
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 buty-
lamino), and N((C,-C,) alkyl), (e.g., dimethylamino, dieth-
ylamino, dipropylamino, or dibutylamino). In other embodi-
ments, at least one R,z is NO,.

[0319] (11a) In some embodiments of Formula (I), at least
one R, is halogen (e.g., F, Cl, Br or I). In other embodi-
ments, at least one R, is F, Cl, or Br. In other embodiments,
at least one R, is F. In other embodiments, at least one R o
is Cl. In other embodiments, at least one R, is Br.

[0320] (11b) In some embodiments of Formula (1), at least
one R, is (C;-C,) cycloalkyl (e.g., cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, or cycloheptyl).
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[0321] (11c) In some embodiments of Formula (I), at least
one R, is (C,-C,) cycloalkenyl (e.g., cyclobutenyl, cyclo-
pentenyl, cyclohexenyl, or cycloheptenyl). In other embodi-
ments, at least one R, is cyclohexenyl.

[0322] (11d) In some embodiments of Formula (), at least
one R, is (C4-C, ) aryl optionally substituted with one or
more R,,. In other embodiments, at least one R, is phenyl
optionally substituted with one or more R,,. In other
embodiments, at least one R, is phenyl optionally substi-
tuted with one to three R,,. In other embodiments, at least
one R, is phenyl.

[0323] (1le) In some embodiments of Formula (I), at least
one R,y is NH—(C;-C, ) aryl optionally substituted with
one or more R,,. In other embodiments, at least one R, is
NH-phenyl optionally substituted with one or more R,,. In
other embodiments, at least one R, , is NH-phenyl optionally
substituted with one to three R,,. In other embodiments, at
least one R, is NH-phenyl.

[0324] (11f) In some embodiments of Formula (I), at least
one R, is heteroaryl comprising one or two 5- to 7-mem-
bered 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, thiazolo-
pyridinyl, pyrazolopyrimidinyl, etc.) optionally substituted
with one or more R,,. In other embodiments, at least one R,
is pyrazolyl, thiophenyl, pyridinyl, pyrimidinyl, indolyl, or
quinolinyl optionally substituted with one or more R,.
[0325] (12a) In some embodiments of Formula (I), at least
one R,, is (C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-pro-
pyl, or butyl). In further embodiments, at least one R, is
methyl or ethyl.

[0326] (12Db) In some embodiments of Formula (1), at least
one R,, is (C,-C,) alkoxy (e.g., methoxy, ethoxy, propoxy,
or butoxy). In further embodiments, at least one R, is
methoxy.

[0327] (12¢) In some embodiments of Formula (1), at least
one R,, is (C,-C,) haloalkyl (e.g., CH,F, CHF,, or CF;) or
(C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or OCF;). In
further embodiments, at least one R,, is CF; or OCF;.
[0328] (12d) In some embodiments of Formula (1), at least
one R, is halogen (e.g., F, Cl, Br or I). In further embodi-
ments, at least one R, is F.

[0329] (12¢) In some embodiments of Formula (I), at least
one R,, is C(O)OH or C(O)O(C,-C,) alkyl (e.g., methyl,
ethyl, propyl, i-propyl, or butyl). In further embodiments, at
least one R, is C(O)OH or C(O)OCHj;.

[0330] (121) In some embodiments of Formula (1), at least
one R,, is NH,, OH, or CN.

[0331] (12g) In some embodiments of Formula (1), at least
one R,, is C(O)NR,;R,,,.

[0332] (12h) In some embodiments of Formula (1), at least
one R,, is O(CH,), ;—(C4-C,,) aryl. In further embodi-
ments, at least one R,, is OCH,-phenyl.

[0333] (12i) In some embodiments of Formula (I), at least
one R,, is (CH,),_;-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 pyrrolidi-
nyl, pyrazolidinyl, imidazolidinyl, triazolidinyl, oxazolidi-
nyl, isoxazolidinyl, oxadiazolidinyl, dioxazolidinyl, thiazo-
lidinyl, isothiazolidinyl, thiadiazolidinyl, dithiazolidinyl,
piperidinyl, hexahydropyridazinyl, hexahydropyrimidinyl,
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morpholinyl, dioxanyl, azepinyl, diazepinyl, etc., and is
optionally substituted with one or more substituents inde-
pendently selected from (C,-C,) alkyl (e.g., methyl, ethyl,
propyl, i-propyl, or butyl), (C,-C,) alkoxy (e.g., methoxy,
ethoxy, propoxy, or butoxy), (C,-C,) haloalkyl (e.g., CH,F,
CHF,, or CF,), (C,-C,) haloalkoxy (e.g., OCH,F, OCHF,,
or OCFj;), 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 R,, is (CH,),.
1-heterocycle optionally substituted with one or more sub-
stituents independently selected from (C,-C,) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl), (C,-C,) alkoxy
(e.g., methoxy, ethoxy, propoxy, or butoxy), (C,-C,)
haloalkyl (e.g., CH,F, CHF,, or CF;), (C,-C,) haloalkoxy
(e.g., OCH,F, OCHF,, or OCF;), 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 R, is CH,-pyrrolidinyl, CH,-piperazinyl, pyrro-
lidinyl, morpholinyl, or piperazinyl wherein the pyrrolidi-
nyl, morpholinyl, and piperazinyl are each optionally sub-
stituted with one or more substituents independently
selected from (C,-C,) alkyl (e.g., methyl, ethyl, propyl,
i-propyl, or butyl), (C,-C,) alkoxy (e.g., methoxy, ethoxy,
propoxy, or butoxy), (C,-C,) haloalkyl (e.g., CH,F, CHF,,
or CF;), (C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or
OCF,), 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 R,, is CH,-
pyrrolidinyl, CH,-piperazinyl, pyrrolidinyl, morpholinyl, or
piperazinyl, wherein the pyrrolidinyl, morpholinyl, and pip-
erazinyl 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,-C,)alkyl (e.g., methyl, ethyl, propyl, i-propyl,
butyl, i-butyl, or t-butyl). In other embodiments, at least one
R, is CH,-pyrrolidinyl, CH,-piperazinyl, morpholinyl, or
piperazinyl, wherein the pyrrolidinyl, morpholinyl, and pip-
erazinyl are optionally methyl, ethyl, or C(O)O-t-butyl.

[0334] (13a) In some embodiments of Formula (I), R,; is
H.
[0335] (13b) In some embodiments of Formula (I), R,; is

(C,-C5) alkyl (e.g., methyl, ethyl, propyl, or i-propyl). In
other embodiments, R,; is methyl. In other embodiments,
R, is ethyl.

[0336] (14a) In some embodiments of Formula (I), R,, is
H.
[0337] (14Db) In some embodiments of Formula (I), R,, is

(C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl)
optionally substituted with one or more substituents inde-
pendently selected from NH,, NH(C,-C,) alkyl (e.g., meth-
ylamino, ethylamino, propylamino, or butylamino), N((C,-
C,) alkyl), (e.g, dimethylamino, diethylamino,
dipropylamino, or dibutylamino), and heterocyclyl compris-
ing a 5- to 7-membered ring and 1-3 heteroatoms selected
from N, O, and S (e.g., pyrrolidinyl, pyrazolidinyl, imida-
zolidinyl, triazolidinyl, oxazolidinyl, isoxazolidinyl, oxadi-
azolidinyl, dioxazolidinyl, thiazolidinyl, isothiazolidinyl,
thiadiazolidinyl, dithiazolidinyl, piperidinyl, hexahydro-
pyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxanyl,
etc.). In other embodiments, R,, is (C,-C,) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl) optionally substi-
tuted with one to two substituents independently selected
from NH,, NH(C, -C,) alkyl, N((C,-C,) alkyl),, and 6-mem-
bered heterocycle comprising 1-3 heteroatoms selected from
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N, O, and S. In further embodiments, R, is ethyl, propyl, or
butyl optionally substituted with dimethylamino, diethyl-
amino, or morpholinyl.

[0338] (l4c) In some embodiments of Formula (I), R,
and R,, together with the nitrogen atom to which they are
attached form a 5-membered heterocyclyl optionally con-
taining 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-mem-
bered heterocycle optionally containing 1-2 additional het-
eroatoms selected from N, O, and S. In further embodi-
ments, R,; and R, together with the nitrogen atom to which
they are attached form a morpholinyl.

[0339] (15a) In some embodiments of Formula (I), R, is
(Cs-C, ) aryl optionally substituted with one or more R ;. In
other embodiments, R, is phenyl optionally substituted with
one or more R;.

[0340] (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, isox-
azolyl, oxadiazolyl, dioxazolyl, thiazolyl, isothiazolyl, thia-
diazolyl, dithiazolyl, thiophenyl, pyridinyl, pyridazinyl,
pyrimidinyl, triazinyl, benzothiazolyl, benzoimidazolyl,
benzooxazolyl, quinolinyl, thiazolopyridinyl, pyrazolopy-
rimidinyl, etc.) optionally substituted with one or more R ;.
In other embodiments, R, is heteroaryl comprising a 5S-mem-
bered 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 5-membered
ring fused with a 6-membered ring and 1-4 heteroatoms
selected from N, O, and S, optionally substituted with one or
more R,,. In other embodiments, R, is selected from:

g« .
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-continued

wherein each moiety is optionally substituted with one or
more R,,. In other embodiments, R, is selected from:
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-continued

N

wherein each moiety is optionally substituted with one or
more R,;. In other embodiments, R, is

[0341] (16a) In some embodiments of Formula (I), at least
one R, is (C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-pro-
pyl, or butyl) optionally substituted with one or more R ,. In
other embodiments, at least one R,; is methyl. In other
embodiments, at least one R, is propyl optionally substi-
tuted with one to two R ,.

[0342] (16Db) In some embodiments of Formula (1), at least
one R,; is (C,-C,) haloalkyl (e.g., CH,F, CHF,, or CF;) or
(C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or OCF;). In
further embodiments, at least one R, is CF;.

[0343] (16c) In some embodiments of Formula (I), at least
one R,; is (C,-C,) alkoxy (e.g., methoxy, ethoxy, propoxy,
or butoxy).

[0344] (16d) In some embodiments of Formula (1), at least
one R,, is halogen (e.g., F, Cl, Br or I). In other embodi-
ments, at least one R, is F. In other embodiments, at least
one R, is Cl. In other embodiments, at least one R, is Br.
[0345] (16e) In some embodiments of Formula (I), at least
one R;; is NO,, OH, or CN.

[0346] (161) In some embodiments of Formula (1), at least
one R, is C(O)R,; or C(O)OR ;. In other embodiments, at
least one R,, is C(O)OCH,CHj;.

[0347] (16g) In some embodiments of Formula (1), at least
one R, is C(O)NR,;R,, or NR, ;R . In other embodiments,
at least one R, is C(O)NR,;R,, or NH,.

[0348] (16h) In some embodiments of Formula (1), at least
one R, is (C5-C,) cycloalkyl (e.g., cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, or cycloheptyl) optionally substi-
tuted with one or more R | ,. In further embodiments, at least
one R, is cyclopropyl.

[0349] (161) In some embodiments of Formula (I), at least
one R, is heterocyclyl comprising a 5- to 7-membered ring
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and 1-3 heteroatoms selected from N, O, and S (e.g.,
pyrrolidinyl, pyrazolidinyl, imidazolidinyl, triazolidinyl,
oxazolidinyl, isoxazolidinyl, oxadiazolidinyl, dioxazolidi-
nyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithi-
azolidinyl, piperidinyl, hexahydropyridazinyl, hexahydro-
pyrimidinyl, morpholinyl, dioxanyl, azepinyl, diazepinyl,
etc.) optionally substituted with one or more R, ,.

[0350] (16§) In some embodiments of Formula (I), at least
one R, is (C4-C,,) aryl optionally substituted with one or
more R, ,. In further embodiments, at least one R, is phenyl
optionally substituted with one or more R ,.

[0351] (16k) In some embodiments of Formula (1), at least
one R, is heteroaryl comprising one or two 5- to 7-mem-
bered 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, etc.) comprising 1-3 heteroatoms
selected from N, O, and S, optionally substituted with one or
more R,,. In other embodiments, at least one R, is het-
eroaryl comprising a 6-membered ring (e.g., pyridinyl,
pyridazinyl, pyrimidinyl, triazinyl, etc.) optionally substi-
tuted with one or more R,,. In other embodiments, at least
one R, is pyridinyl optionally substituted with one or more
R,,. In further embodiments, at least one R, is pyridinyl.
[0352] (17a) In some embodiments of Formula (1), at least
one R, is (C;-C,) alkyl (e.g., methyl, ethyl, propyl, i-pro-
pyl, or butyl).

[0353] (17b) In some embodiments of Formula (1), at least
one R, is (C,-C,) haloalkyl (e.g., CH,F, CHF,, or CF;) or
(C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or OCF;).
[0354] (17¢) In some embodiments of Formula (1), at least
one R, is (C,-C,) alkoxy (e.g., methoxy, ethoxy, propoxy,
or butoxy).

[0355] (17d) In some embodiments of Formula (1), at least
one R, is halogen (e.g., F, Cl, Br or I).

[0356] (17¢) In some embodiments of Formula (1), at least
one R, is NO,, OH, or CN.

[0357] (17f) In some embodiments of Formula (1), at least
one R, is (C;-C,) cycloalkyl (e.g., cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, or cycloheptyl).

[0358] (17g) In some embodiments of Formula (1), 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, dioxazolidi-
nyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithi-
azolidinyl, piperidinyl, hexahydropyridazinyl, hexahydro-
pyrimidinyl, morpholinyl, dioxanyl, azepinyl, diazepinyl,
etc.) comprising 1-3 heteroatoms selected from N, O, and S.
In other embodiments, at least one R, is piperidinyl, pip-
erazinyl, or morpholinyl. In further embodiments, at least
one R, is morpholinyl.

[0359] (17h) In some embodiments of Formula (1), at least
one R, is (C4-C, ) aryl optionally substituted with one or
more substituents independently selected from (C,-C,) alkyl
(e.g., methyl, ethyl, propyl, i-propyl, or butyl), (C,-C,)
alkoxy (e.g., methoxy, ethoxy, propoxy, or butoxy), (C,-C,)
haloalkyl (e.g., CH,F, CHF,, or CF,), (C,-C,) haloalkoxy
(e.g., OCH,F, OCHF,, or OCF;), halogen (e.g., F, Cl, Br or
1), NH,, NH(C,-C,) alkyl (e.g., methylamino, ethylamino,
propylamino, or butylamino), N((C,-C,) alkyl), (e.g., dim-
ethylamino, diethylamino, dipropylamino, or dibutylamino),
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(C5-C,) cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopen-
tyl, cyclohexyl, or cycloheptyl), and heterocyclyl compris-
ing a 5- to 7-membered ring and 1-3 heteroatoms selected
from N, O, and S (e.g., pyrrolidinyl, pyrazolidinyl, imida-
zolidinyl, triazolidinyl, oxazolidinyl, isoxazolidinyl, oxadi-
azolidinyl, dioxazolidinyl, thiazolidinyl, isothiazolidinyl,
thiadiazolidinyl, dithiazolidinyl, piperidinyl, hexahydro-
pyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxanyl,
azepinyl, diazepinyl, etc.).

[0360] (17i) 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, isox-
azolyl, oxadiazolyl, dioxazolyl, thiazolyl, isothiazolyl, thia-
diazolyl, dithiazolyl, thiophenyl, pyridinyl, pyridazinyl,
pyrimidinyl, triazinyl, benzothiazolyl, benzoimidazolyl,
benzooxazolyl, quinolinyl, etc.) optionally substituted with
one or more substituents independently selected from (C, -
C,) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl),
(C,-C,) alkoxy (e.g., methoxy, ethoxy, propoxy, or butoxy),
(C,-C,) haloalkyl (e.g., CH,F, CHF,, or CF;), (C,-C,)
haloalkoxy (e.g., OCH,F, OCHF,, or OCF;), halogen (e.g.,
F, Cl, Br or 1), NH,, NH(C,-C,) alkyl (e.g., methylamino,
ethylamino, propylamino, or butylamino), N((C,-C,) alkyl),
(e.g., dimethylamino, diethylamino, dipropylamino, or dibu-
tylamino), (C,-C,) 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, isothiazolidi-
nyl, thiadiazolidinyl, dithiazolidinyl, piperidinyl, hexahy-
dropyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxa-
nyl, azepinyl, diazepinyl, etc.). In other embodiments, at
least one R, , is heteroaryl comprising a 5-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 buty-
lamino), N((C,-C,) alkyl), (e.g., dimethylamino, diethyl-
amino, dipropylamino, or dibutylamino), and (C;-C,)
cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, or cycloheptyl).

[0361] (18a) In some embodiments of Formula (I), at least
one R,; is H.
[0362] (18Db) In some embodiments of Formula (1), at least

one R, is (C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-pro-
pyl, or butyl) optionally substituted with one or more
substituents independently selected from halogen (e.g., F,
Cl, Bror 1), OH, NH,, NH(C,-C,) alkyl (e.g., methylamino,
ethylamino, propylamino, or butylamino), N((C,-C,) alkyl),
(e.g., dimethylamino, diethylamino, dipropylamino, or dibu-
tylamino), 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, dioxazolidi-
nyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithi-
azolidinyl, piperidinyl, hexahydropyridazinyl, hexahydro-
pyrimidinyl, morpholinyl, dioxanyl, azepinyl, diazepinyl,
etc.). In other embodiments, at least one R, 5 is methyl, ethyl,
or propyl. In other embodiments, at least one R, ; is ethyl,
propyl, or butyl, wherein the ethyl, propyl, and butyl are
optionally substituted with one to two substituents indepen-
dently selected from NH,, NH(C,-C,) alkyl (e.g., methyl-
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amino, 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,; is ethyl,
propyl, or butyl, wherein the ethyl, propyl, and butyl are
optionally substituted with one to two substituents indepen-
dently selected from N((C,-C,) alkyl), (e.g., dimethyl-
amino, 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 embodi-
ments, at least one R ; is ethyl, propyl, or butyl, wherein the
ethyl, propyl, and butyl are optionally substituted with one
to two substituents independently selected from dimethyl-
amino and heterocycle comprising a 6-membered ring and
1-3 heteroatoms selected from N, O, and S. In other embodi-
ments, at least one R 5 is ethyl, propyl, or butyl wherein the
ethyl, propyl, and butyl are optionally substituted with one
to two substituents independently selected from dimethyl-
amino, morpholinyl, piperidinyl or piperazinyl. In further
embodiments, at least one R, is ethyl, propyl, or butyl
wherein the ethyl, propyl, and butyl are optionally substi-
tuted with dimethylamino or morpholinyl.

[0363] (18c) In some embodiments of Formula (1), at least
one R is (C;-C,) cycloalkyl (e.g., cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, or cycloheptyl).

[0364] (18d) In some embodiments of Formula (1), 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, dioxazolidi-
nyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithi-
azolidinyl, piperidinyl, hexahydropyridazinyl, hexahydro-
pyrimidinyl, morpholinyl, dioxanyl, azepinyl, diazepinyl,
etc.) 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, CI, Br or
1), OH, NH,, NH(C,-C,) alkyl (e.g., methylamino, ethyl-
amino, propylamino, or butylamino), N((C,-C,) alkyl),
(e.g., dimethylamino, diethylamino, dipropylamino, or dibu-
tylamino), 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, ; 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, CI, Br or
1), OH, NH,, NH(C,-C,) alkyl (e.g., methylamino, ethyl-
amino, propylamino, or butylamino), N((C,-C,) alkyl),
(e.g., dimethylamino, diethylamino, dipropylamino, or dibu-
tylamino), 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, 5 is morpholinyl, piperidinyl, or
piperazinyl, wherein the morpholinyl, piperidinyl, and pip-
erazinyl are optionally substituted with one or more sub-
stituents 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,-C,) alkyl),
(e.g., dimethylamino, diethylamino, dipropylamino, or dibu-
tylamino), 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, 5 is morpholinyl, piperidinyl, or
piperazinyl, wherein the morpholinyl, piperidinyl, and pip-
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erazinyl are optionally substituted with (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,-C,) alkyl),
(e.g., dimethylamino, diethylamino, dipropylamino, or dibu-
tylamino), 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 R, 5 is morpholinyl, piperidinyl, or
piperazinyl, wherein the morpholinyl, piperidinyl, and pip-
erazinyl are optionally substituted with (C,-C,) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl), N((C,-C,) alkyl),
(e.g., dimethylamino, diethylamino, dipropylamino, or dibu-
tylamino), or heterocycle comprising a 6-membered ring
and 1-3 heteroatoms selected from N, O, and S. In further
embodiments, at least one R, 5 is morpholinyl, piperidinyl, or
piperazinyl, wherein the morpholinyl, piperidinyl, and pip-
erazinyl are optionally substituted with methyl, dimethyl-
amino, or morpholinyl.

[0365] (19a) In some embodiments of Formula (I), at least
one R,, is H.
[0366] (19Db) In some embodiments of Formula (1), at least

one R,, is (C,-C;) alkyl (e.g., methyl, ethyl, propyl, or
i-propyl).

[0367] (20a) In some embodiments of Formula (I), m is 0
or 1.

[0368] (20b) In some embodiments of Formula (I), m is 0.
[0369] (20c) In some embodiments of Formula (I), m is 1.
[0370] (21a) In some embodiments of Formula (I), n is O
or 1.

[0371] (21Db) In some embodiments of Formula (I), n is 0.
[0372] (21c) In some embodiments of Formula (I), nis 1.
[0373] (22a) In some embodiments of Formula (1), p is O,

1,2, 3, or 4. In other embodiments, p is 0, 1, 2, or 3. In other
embodiments, p is 0, 1, or 2.

[0374] (22b) In some embodiments of Formula (I), p is 0
or 1.
[0375] (22¢) In some embodiments of Formula (I), p is 1

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

[0376] (22d) In some embodiments of Formula (I), p is O.
In other embodiments, p is 1. In other embodiments, p is 2.
In other embodiments, p is 3. In other embodiments, p is 4.
[0377] In some embodiments of Formula (I), Ry is

/
\ /\(Rw)q,
X

(6]
wherein q is 0, 1, 2, 3, or 4.
[0378] In some embodiments of Formula (I), each of the
substituents defined for any one of X, R, R,, R;, R, Ry,
R6s R7s Rlls R12s R13s R14s RlSs R16s RlSs R195 R205 Rzls R225
m, n, p, and q can be combined with any of the substituents
defined for the remainder of X, R, R,, R, R, Rs, R, R,

Rlls R12s R13s R14s RlSs R16s RlSs R195 R205 R2ls R225 m, n,
p, and q.

[0379] (23) In some embodiments, R, is as defined in
(15a).
[0380] (24) In some embodiments, R, is as defined in

(15a) and m is as defined in (20b).
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[0381] (25) In some embodiments, R, is as defined in
(15a), m is as defined in (20b), and R, is as defined in (1a).
[0382] (26) 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 (21b).

[0383] (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 R, is as defined in (3a).

[0384] (28) 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), R, is as defined in (3a), and R is as
defined in (7a).

[0385] (29) 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 R, is as defined in (3b).

[0386] (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), R, is as defined in (3b), and R, is as
defined in (7a).

[0387] (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), R, is as defined in (3b), R; is as defined
in (7a), and X, is as defined in (4b).

[0388] (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), R, is as defined in (3b), R, is as defined
in (7a), X, is as defined in (4b), and Ry is as defined in (5a).
[0389] (33) 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).

[0390] (34) 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 R, is as defined in (3a).

[0391] (35) 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), R, is as defined in (3a), and R is as
defined in (7a).

[0392] (36) 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 R, is as defined in (3b).

[0393] (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 (21c), R, is as defined in (3b), and R; is as
defined in (7a).

[0394] (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¢), R, is as defined in (3b), R5 is as defined
in (7a), and X, is as defined in (4b).

[0395] (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), R, is as defined in (3b), R, is as defined
in (7a), X, is as defined in (4b), and Ry is as defined in (5a).
[0396] (40) In some embodiments, R, is as defined in
(15a) and m is as defined in (20c).

[0397] (41) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), and R, is as defined in (1a).
[0398] (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).

[0399] (43) 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 (21b).
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[0400] (44) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), R, is as defined in (1la), R,
is as defined in (2a), n is as defined in (21b), and R, is as
defined in (3a).

[0401] (45) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), R, is as defined in (1la), R,
is as defined in (2a), n is as defined in (21b), R, is as defined
in (3a), and Rs is as defined in (7a).

[0402] (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 R, is as
defined in (3b).

[0403] (47) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), R, is as defined in (1la), R,
is as defined in (2a), n is as defined in (21b), R, is as defined
in (3b), and Ry is as defined in (7a).

[0404] (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), R, is as defined
in (3b), R, is as defined in (7a), and X, is as defined in (4b).
[0405] (49) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), R, is as defined in (1la), R,
is as defined in (2a), n is as defined in (21b), R, is as defined
in (3b), Rs is as defined in (7a), X, is as defined in (4b), and
R is as defined in (5a).

[0406] (50) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), R, is as defined in (1la), R,
is as defined in (2a), and n is as defined in (21c).

[0407] (51) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), R, is as defined in (1la), R,
is as defined in (2a), n is as defined in (21c), and R, is as
defined in (3a).

[0408] (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 (21¢), R, is as defined
in (3a), and Rs is as defined in (7a).

[0409] (53) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), R, is as defined in (1la), R,
is as defined in (2a), n is as defined in (21c), and R, is as
defined in (3b).

[0410] (54) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), R, is as defined in (1la), R,
is as defined in (2a), n is as defined in (21¢), R, is as defined
in (3b), and Ry is as defined in (7a).

[0411] (55) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), R, is as defined in (1la), R,
is as defined in (2a), n is as defined in (21¢), R, is as defined
in (3b), R, is as defined in (7a), and X, is as defined in (4b).
[0412] (56) In some embodiments, R, is as defined in
(15a), m is as defined in (20c), R, is as defined in (1la), R,
is as defined in (2a), n is as defined in (21¢), R, is as defined
in (3b), Rs is as defined in (7a), X, is as defined in (4b), and
R, is as defined in (5a).

[0413] (57) In some embodiments, R, is as defined in
(15b).
[0414] (58) In some embodiments, R, is as defined in

(15b) and m is as defined in (20b).

[0415] (59) In some embodiments, R, is as defined in
(15b), m is as defined in (20b), and R, is as defined in (1a).
[0416] (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).
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[0417] (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 R, is as defined in (3a).

[0418] (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), R, is as defined in (3a), and R is as
defined in (7a).

[0419] (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 R, is as defined in (3b).

[0420] (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), R, is as defined in (3b), and Ry is as
defined in (7a).

[0421] (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), R, is as defined in (3b), R; is as defined
in (7a), and X, is as defined in (4b).

[0422] (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), R, is as defined in (3b), R; is as defined
in (7a), X, is as defined in (4b), and Ry is as defined in (5a).
[0423] (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).

[0424] (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 R, is as defined in (3a).

[0425] (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), R, is as defined in (3a), and R is as
defined in (7a).

[0426] (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 R, is as defined in (3b).

[0427] (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 (21¢), R, is as defined in (3b), and R, is as
defined in (7a).

[0428] (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¢), R, is as defined in (3b), R5 is as defined
in (7a), and X, is as defined in (4b).

[0429] (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¢), R, is as defined in (3b), R5 is as defined
in (7a), X, is as defined in (4b), and Ry is as defined in (5a).
[0430] (74) In some embodiments, R, is as defined in
(15b), m is as defined in (20c).

[0431] (75) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), and R, is as defined in (1a).
[0432] (76) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), and
R; is as defined in (2a).

[0433] (77) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), R,
is as defined in (2a), and n is as defined in (21b).

[0434] (78) In some embodiments, R, is as defined in
(15b), 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 R, is as
defined in (3a).

[0435] (79) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), R,
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is as defined in (2a), n is as defined in (21b), R, is as defined
in (3a), and Rs is as defined in (7a).

[0436] (80) In some embodiments, R, is as defined in
(15b), 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 R, is as
defined in (3b).

[0437] (81) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), R,
is as defined in (2a), n is as defined in (21b), R, is as defined
in (3b), and Ry is as defined in (7a).

[0438] (82) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), R,
is as defined in (2a), n is as defined in (21b), R, is as defined
in (3b), Rs is as defined in (7a), and X, is as defined in (4b).

[0439] (83) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), R,
is as defined in (2a), n is as defined in (21b), R, is as defined
in (3b), R, is as defined in (7a), X, is as defined in (4b), and
R is as defined in (5a).

[0440] (84) In some embodiments, R, is as defined in

(15b), 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).

[0441] (85) In some embodiments, R, is as defined in
(15b), 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 R, is as
defined in (3a).

[0442] (86) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), R,
is as defined in (2a), n is as defined in (21c), R, is as defined
in (3a), and Rs is as defined in (7a).

[0443] (87) In some embodiments, R, is as defined in
(15b), 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 R, is as
defined in (3b).

[0444] (88) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), R,
is as defined in (2a), n is as defined in (21¢), R, is as defined
in (3b), and Ry is as defined in (7a).

[0445] (89) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), R,
is as defined in (2a), n is as defined in (21¢), R, is as defined
in (3b), Rs is as defined in (7a), and X, is as defined in (4b).

[0446] (90) In some embodiments, R, is as defined in
(15b), m is as defined in (20c), R, is as defined in (1a), R,
is as defined in (2a), n is as defined in (21¢), R, is as defined
in (3b), R, is as defined in (7a), X, is as defined in (4b), and
R is as defined in (5a).

[0447] In other embodiments, the compounds of Formula
(I') have the structure of Formula (Ia) or (Ib):

/
R
LQ I \ /\(ng)q or
N
Ry m

N

I
Ry ©

(a)
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-continued

/)
R
@ I \ /\(R19)q’
N
Ry m

( (e}
NI \,
&|J 1

R7)p

(Ib)

or pharmaceutically acceptable salts, hydrates, solvates,
prodrugs, stereoisomers, or tautomers thereof, wherein:
[0448] R, is (C4-C,y) 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 R, ;;

[0449] each R, is independently selected from (C,-C,)
alkyl, (C,-C,) haloalkyl, (C,-C,) alkoxy, (C,-C,)
haloalkoxy, halogen, NO,, OH, CN, C(O)R,;, C(O)OR,;,
C(O)NR,;5R,,, NR 3R, ,, (C;5-C,) cycloalkyl, heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms
selected from N, O, and S, (C4-C,,) 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 ,;

[0450] each R, is independently selected from (C,-C,)
alkyl, (C,-C,) haloalkyl, (C,-C,) alkoxy, (C,-C,)
haloalkoxy, halogen, NO,, OH, CN, (C;5-C,) cycloalkyl,
heterocyclyl comprising a 5- to 7-membered ring and 1-3
heteroatoms selected from N, O, and S, (C4-C, ) 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,-C,)
alkyl, (C,-C,) alkoxy, (C,-C,) haloalkyl, (C,-C,)
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;

[0451] each R ; is independently selected from H, (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, 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,-C,) alkyl),, and heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms
selected from N, O, and S;

[0452] each R,, is independently H or (C,-C,) alkyl;
[0453] R, is H or (C,-C;) alkyl;

[0454] R; is H or (C,-C;) alkyl;

[0455] R, is (C,-C;) alkyl or
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[0456] X, is N or CRg;

[0457] R is H, (C,-C,) alkyl, (C,-C,) haloalkyl, (C,-C,)
alkoxy, (C,-C,) haloalkoxy, halogen, NO,, NH,, OH, or
CN;

[0458] each R, is independently selected from (C,-C,)
alkyl, (C,-C,) haloalkyl, (C,-C,) alkoxy, (C,;-C,)
haloalkoxy, halogen, NO,, NH,, OH, and CN;

[0459] each R,, is independently selected from halogen,
(C5-C,) cycloalkyl, (C,-C,) cycloalkenyl, (C4-C,,) aryl,
NH—(C¢-C, ) 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 R,;

[0460] each R,, is independently selected from (C,-C,)
alkyl, (C,-C,) alkoxy, (C,-C,) haloalkyl, (C,-C,)
haloalkoxy, halogen, C(O)OH, C(O)O(C,-C,) alkyl, C(O)
NR,;R,,, NH,, OH, CN, O(CH,), ;—(Cs-C,,) aryl, and
(CH,)q_5-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,-
C,) alkoxy, (C,-C,) haloalkyl, (C,-C,) haloalkoxy, halogen,
and C(0)O(C,-C,) alkyl);

[0461] R,, is H or (C,-C;) alkyl;

[0462] R,, is H or (C,-C,) alkyl optionally substituted
with one or more substituents independently selected from
NH,, NH(C,-C,) alkyl, N((C,-C,) alkyl),, and heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroatoms
selected from N, O, and S; or

[0463] R,, and R,, together with the nitrogen atom to
which they are attached form a 5- or 6-membered hetero-
cyclyl optionally containing 1-2 additional heteroatoms
selected from N, O, and S;

[0464] m and n are each independently O or 1; and
[0465] p and q are each independently O, 1, 2, 3 or 4;
[0466] provided that when mis O, nis O, pis O, R;5 and

R, together with the nitrogen atom to which they are
attached form an unsubstituted isoindolinone, and Ry is H,
then R, is not

)

and

[0467] provided that R, is not 4-fluoro-2-hydroxyphenyl.
[0468] (101a) In some embodiments of Formula (la) or
(Ib), R, is H.

[0469] (101b) In some embodiments of Formula (Ia) or

(b), 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.

[0470] (102a) In some embodiments of Formula (la) or
(Ib), R, is H.
[0471] (102b) In some embodiments of Formula (Ia) or

(Ib), 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.
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[0472] (103a) In some embodiments of Formula (Ia) or
(Ib), 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.

[0473] (103b) In some embodiments of Formula (Ia) or

(Ib), R, is
}f«\xl
@\J

R7)p

(e.g., phenyl, 2-pyridinyl, 3-pyridinyl, or 4-pyridinyl).

[0474] (104a) In some embodiments of Formula (Ia) or
(Ib), X, is N.

[0475] (104b) In some embodiments of Formula (Ia) or
(Ib), X, is CRs.

[0476] (105a) In some embodiments of Formula (Ia) or
(Ib), R4 is H.

[0477] (105b) In some embodiments of Formula (Ia) or

(Ib), R4 is (C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-propyl,
or butyl).

[0478] (105¢) In some embodiments of Formula (Ia) or
(Ib), Ry is (C,-C,) haloalkyl (e.g., CH,F, CHF,, or CF;) or
(C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or OCF;).
[0479] (105d) In some embodiments of Formula (Ia) or
(Ib), Ry is (C,-C,) alkoxy (e.g., methoxy, ethoxy, propoxy,
or butoxy).

[0480] (105e) In some embodiments of Formula (Ia) or
(Ib), Ry is halogen (e.g., F, Cl, Br or I). In other embodi-
ments, Ry is F or Cl. In further embodiments, Ry is F.
[0481] (105f) In some embodiments of Formula (Ia) or
(Ib), Ry is NO,, NH,, OH, or CN. In further embodiments,
Rg is NO, or NH,.

[0482] (106a) In some embodiments of Formula (Ia) or
(Ib), at least one R, is (C,-C,) alkyl (e.g., methyl, ethyl,
propyl, i-propyl, or butyl).

[0483] (106b) In some embodiments of Formula (Ia) or
(Ib), at least one R, is (C,-C,) haloalkyl (e.g., CH,F, CHF,,
or CF;) or (C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or
OCF,).

[0484] (106¢) In some embodiments of Formula (Ia) or
(Ib), at least one R, is (C,-C,) alkoxy (e.g., methoxy, ethoxy,
propoxy, or butoxy).

[0485] (106d) In some embodiments of Formula (Ia) or
(Ib), at least one R, is halogen (e.g., F, CI, Br or I). In other
embodiments, at least one R, is F or Cl. In further embodi-
ments, at least one R, is F.

[0486] (106e) In some embodiments of Formula (Ia) or
(Ib), at least one R, is NO,, NH,, OH, or CN. In further
embodiments, at least one R, is NO, or NH,.

[0487] (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.

[0488] (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.
[0489] (11l1a) 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 R, is F, Cl; or Br. In other
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embodiments, at least one R, is F. In other embodiments, at
least one R, is Cl. In other embodiments, at least one R,
is Br.

[0490] (111b) In some embodiments of Formula (Ia) or
(Ib), atleast one R, 5 is (C5-C,) cycloalkyl (e.g., cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl).
[0491] (11lc) In some embodiments of Formula (Ia) or
(Ib), at least one R, is (C,-C,) cycloalkenyl (e.g.,
cyclobutenyl, cyclopentenyl, cyclohexenyl, or cyclohepte-
nyl). In other embodiments, at least one R | 4 is cyclohexenyl.
[0492] (111d) In some embodiments of Formula (Ia) or
(Ib), at least one R, is (C4-C, ) aryl optionally substituted
with one or more R,. In other embodiments, at least one R,
is phenyl optionally substituted with one or more R,,. In
other embodiments, at least one R, is phenyl optionally
substituted with one to three R,,. In other embodiments, at
least one R, is phenyl.

[0493] (11le) In some embodiments of Formula (Ia) or
(Ib), at least one R,y is NH—(C4-C,,) aryl optionally
substituted with one or more R,,. In other embodiments, at
least one R, is NH-phenyl optionally substituted with one
or more R,,. In other embodiments, at least one R,y is
NH-pheny] optionally substituted with one to three R,,. In
other embodiments, at least one R, is NH-phenyl.

[0494] (111f) In some embodiments of Formula (Ia) or
(Ib), at least one 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, iso-
thiazolyl, thiadiazolyl, dithiazolyl, thiophenyl, pyridinyl,
pyridazinyl, pyrimidinyl, triazinyl, indolyl, quinolinyl, iso-
quinolinyl, benzothiazolyl, benzoimidazolyl, benzoox-
azolyl, thiazolopyridinyl, pyrazolopyrimidinyl, etc.) option-
ally substituted with one or more R,,. In other embodiments,
at least one R, is pyrazolyl, thiophenyl, pyridinyl, pyrim-
idinyl, indolyl, or quinoliny] optionally substituted with one
or more R,,.

[0495] (112a) In some embodiments of Formula (Ia) or
(Ib), at least one R,, is (C,-C,) alkyl (e.g., methyl, ethyl,
propyl, i-propyl, or butyl). In further embodiments, at least
one R, is methyl or ethyl.

[0496] (112b) In some embodiments of Formula (Ia) or
(Ib), at least one R,, is (C,-C,) alkoxy (e.g., methoxy,
ethoxy, propoxy, or butoxy). In further embodiments, at least
one R, is methoxy.

[0497] (112c¢) In some embodiments of Formula (Ia) or
(Ib), at least one R, is (C,-C,) haloalkyl (e.g., CH,F, CHF,,
or CF;) or (C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or
OCF,). In further embodiments, at least one R, is CF; or
OCF;.

[0498] (112d) In some embodiments of Formula (Ia) or
(Ib), at least one R,, is halogen (e.g., F, Cl, Br or I). In
further embodiments, at least one R, is F.

[0499] (112e) In some embodiments of Formula (Ia) or
(Ib), at least one R,, is C(O)OH or C(O)O(C,-C,) alkyl
(e.g., methyl, ethyl, propyl, i-propyl, or butyl). In further
embodiments, at least one R, is C(O)OH or C(O)OCH,.
[0500] (112f) In some embodiments of Formula (Ia) or
(Ib), at least one R,, is NH,, OH, or CN.

[0501] (112g) In some embodiments of Formula (Ia) or
(Ib), at least one R,, is C(O)NR,,R,,.

[0502] (112h) In some embodiments of Formula (Ia) or
(Ib), at least one R, is O(CH,), 5—(C4-C, ) aryl. In further
embodiments, at least one R, is OCH,-phenyl.
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[0503] (112i) In some embodiments of Formula (Ia) or
(Ib), at least one R, is (CH,),_s-heterocyclyl which com-
prises 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, dioxazolidi-
nyl, thiazolidinyl, isothiazolidinyl, thiadiazolidinyl, dithi-
azolidinyl, piperidinyl, hexahydropyridazinyl, hexahydro-
pyrimidinyl, morpholinyl, dioxanyl, azepinyl, diazepinyl,
etc., and is optionally substituted with one or more substitu-
ents independently selected from (C,-C,) alkyl (e.g., methyl,
ethyl, propyl, i-propyl, or butyl), (C,-C,) alkoxy (e.g.,
methoxy, ethoxy, propoxy, or butoxy), (C,-C,) haloalkyl
(e.g., CH,F, CHF,, or CF;), (C,-C,) haloalkoxy (e.g.,
OCH,F, OCHF,, or OCF,), halogen (e.g., F, Cl, Bror 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
R,, is (CH,),_;-heterocycle optionally substituted with one
or more substituents independently selected from (C,-C,)
alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl), (C,-C,)
alkoxy (e.g., methoxy, ethoxy, propoxy, or butoxy), (C,-C,)
haloalkyl (e.g., CH,F, CHF,, or CF;), (C,-C,) haloalkoxy
(e.g., OCH,F, OCHF,, or OCF,), halogen (e.g., F, CI, Br or
1), 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 R, is CH,-pyrrolidinyl, CH,-piperazinyl, pyrro-
lidinyl, morpholinyl, or piperazinyl wherein the pyrrolidi-
nyl, morpholinyl, and piperazinyl are each optionally sub-
stituted with one or more substituents independently
selected from (C,-C,) alkyl (e.g., methyl, ethyl, propyl,
i-propyl, or butyl), (C,-C,) alkoxy (e.g., methoxy, ethoxy,
propoxy, or butoxy), (C,-C,) haloalkyl (e.g., CH,F, CHF,,
or CF;), (C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or
OCF,), 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 R,, is CH,-
pyrrolidinyl, CH,-piperazinyl, pyrrolidinyl, morpholinyl, or
piperazinyl, wherein the pyrrolidinyl, morpholinyl, and pip-
erazinyl 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,-C,)alkyl (e.g., methyl, ethyl, propyl, i-propyl,
butyl, i-butyl, or t-butyl). In other embodiments, at least one
R, is CH,-pyrrolidinyl, CH,-piperazinyl, morpholinyl, or
piperazinyl, wherein the pyrrolidinyl, morpholinyl, and pip-
erazinyl are optionally methyl, ethyl, or C(O)O-t-butyl.

[0504] (113a) In some embodiments of Formula (Ia) or
(Ib), R,, is H.
[0505] (113b) In some embodiments of Formula (Ia) or

(Ib), 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.

[0506] (114a) In some embodiments of Formula (Ia) or
(Ib), R,, is H.
[0507] (114b) In some embodiments of Formula (Ia) or

(Ib), R,, is (C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-pro-
pyl, or butyl) optionally substituted with one or more
substituents independently selected from NH,, NH(C,-C,)
alkyl (e.g., methylamino, ethylamino, propylamino, or buty-
lamino), N((C,-C,) alkyl), (e.g., dimethylamino, diethyl-
amino, 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, isothiazolidi-
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nyl, thiadiazolidinyl, dithiazolidinyl, piperidinyl, hexahy-
dropyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxa-
nyl, etc.). In other embodiments, R,, is (C,-C,) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl) optionally substi-
tuted with one to two substituents independently selected
from NH,, NH(C,-C,) alkyl, N((C,-C,) alkyl),, and 6-mem-
bered heterocycle comprising 1-3 heteroatoms selected from
N, O, and S. In further embodiments, R, is ethyl, propyl, or
butyl optionally substituted with dimethylamino, diethyl-
amino, or morpholinyl.

[0508] (114c) In some embodiments of Formula (Ia) or
(Ib), R,; and R,, together with the nitrogen atom to which
they are attached form a 5-membered heterocyclyl option-
ally 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-mem-
bered heterocycle optionally containing 1-2 additional het-
eroatoms selected from N, O, and S. In further embodi-
ments, R,; and R,, together with the nitrogen atom to which
they are attached form a morpholinyl.

[0509] (115a) In some embodiments of Formula (Ia) or
(Ib), R, is (C4-C, ) aryl optionally substituted with one or
more R,,. In other embodiments, R, is phenyl optionally
substituted with one or more R ;.

[0510] (115b) In some embodiments of Formula (Ia) or
(Ib), R, is heteroaryl comprising one or two 5- to 7-mem-
bered 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, pyrazolopy-
rimidinyl, etc.) optionally substituted with one or more R ;.
In other embodiments, R, is heteroaryl comprising a 5S-mem-
bered 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 5-membered
ring fused with a 6-membered ring and 1-4 heteroatoms
selected from N, O, and S, optionally substituted with one or
more R,,. In other embodiments, R, is selected from:
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-continued

wherein each moiety is optionally substituted with one or
more R,,. In other embodiments, R, is selected from:

26
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-continued

wherein each moiety is optionally substituted with one or
more R,;. In other embodiments, R, is

£

[0511] (116a) In some embodiments of Formula (Ia) or
(Ib), at least one R, is (C,-C,) alkyl (e.g., methyl, ethyl,
propyl, i-propyl, or butyl) optionally substituted with one or
more R ,. In other embodiments, at least one R,; is methyl.
In other embodiments, at least one R, is propyl optionally
substituted with one to two R, ,.

[0512] (116b) In some embodiments of Formula (Ia) or
(Ib), at least one R, is (C,-C,) haloalkyl (e.g., CH,F, CHF,,
or CF;) or (C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or
OCF,). In further embodiments, at least one R,; is CFj;.
[0513] (116c) In some embodiments of Formula (Ia) or
(Ib), at least one R;, is (C,-C,) alkoxy (e.g., methoxy,
ethoxy, propoxy, or butoxy).

[0514] (116d) In some embodiments of Formula (Ia) or
(Ib), at least one R, is halogen (e.g., F, Cl, Bror I). In other
embodiments, at least one R, is F. In other embodiments, at
least one R,, is Cl. In other embodiments, at least one R,
is Br.

[0515] (116e) In some embodiments of Formula (Ia) or
(Ib), at least one R, is NO,, OH, or CN.

[0516] (116f) In some embodiments of Formula (Ia) or
(Ib), at least one R, is C(O)R,; or C(O)OR,;. In other
embodiments, at least one R,; is C(O)OCH,CHj;.

[0517] (116g) In some embodiments of Formula (Ia) or
(Ib), at least one R,; is C(O)NR,;R,, or NR,;R .. In other
embodiments, at least one R,; is C(O)NR 3R, or NH,.
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[0518] (116h) In some embodiments of Formula (Ia) or
(Ib), at least one R |, is (C5-C,) cycloalkyl (e.g., cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl) option-
ally substituted with one or more R,,. In further embodi-
ments, at least one R,; is cyclopropyl.

[0519] (1161) 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, tri-
azolidinyl, oxazolidinyl, isoxazolidinyl, oxadiazolidinyl,
dioxazolidinyl, thiazolidinyl, isothiazolidinyl, thiadiazolidi-
nyl, dithiazolidinyl, piperidinyl, hexahydropyridazinyl,
hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl,
diazepinyl, etc.) optionally substituted with one or more R ,.
[0520] (116j) In some embodiments of Formula (Ia) or
(Ib), at least one R, is (C4-C,,) aryl optionally substituted
with one or more R, ,. In further embodiments, at least one
R,, is phenyl optionally substituted with one or more R, ,.
[0521] (116k) In some embodiments of Formula (Ia) or
(Ib), at least one 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, iso-
thiazolyl, thiadiazolyl, dithiazolyl, thiophenyl, pyridinyl,
pyridazinyl, pyrimidinyl, triazinyl, benzothiazolyl, benzo-
imidazolyl, benzooxazolyl, quinolinyl, etc.) comprising 1-3
heteroatoms selected from N, O, and S, optionally substi-
tuted with one or more R,,. In other embodiments, at least
one R, is heteroaryl comprising a 6-membered ring (e.g.,
pyridinyl, pyridazinyl, pyrimidinyl, triazinyl, etc.) option-
ally substituted with one or more R ,. In other embodiments,
at least one R, is pyridinyl optionally substituted with one
or more R,,. In further embodiments, at least one R, is
pyridinyl.

[0522] (117a) In some embodiments of Formula (Ia) or
(Ib), at least one R, is (C,-C,) alkyl (e.g., methyl, ethyl,
propyl, i-propyl, or butyl).

[0523] (117b) In some embodiments of Formula (Ia) or
(Ib), at least one R, , is (C,-C,) haloalkyl (e.g., CH,F, CHF,,
or CF;) or (C,-C,) haloalkoxy (e.g., OCH,F, OCHF,, or
OCF,).

[0524] (117c) In some embodiments of Formula (Ia) or
(Ib), at least one R, is (C,-C,) alkoxy (e.g., methoxy,
ethoxy, propoxy, or butoxy).

[0525] (117d) In some embodiments of Formula (Ia) or
(Ib), at least one R, is halogen (e.g., F, Cl, Br or I).
[0526] (117e) In some embodiments of Formula (Ia) or
(Ib), at least one R, is NO,, OH, or CN.

[0527] (117f) In some embodiments of Formula (Ia) or
(Ib), at least one R, , is (C5-C,) cycloalkyl (e.g., cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl).
[0528] (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, tri-
azolidinyl, oxazolidinyl, isoxazolidinyl, oxadiazolidinyl,
dioxazolidinyl, thiazolidinyl, isothiazolidinyl, thiadiazolidi-
nyl, dithiazolidinyl, piperidinyl, hexahydropyridazinyl,
hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl,
diazepinyl, etc.) comprising 1-3 heteroatoms selected from
N, O, and S. In other embodiments, at least one R, is
piperidinyl, piperazinyl, or morpholinyl. In further embodi-
ments, at least one R,, is morpholinyl.
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[0529] (117h) In some embodiments of Formula (Ia) or
(Ib), at least one R, is (C4-C, ) aryl optionally substituted
with one or more substituents independently selected from
(C,-C,) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl),
(C,-C,) alkoxy (e.g., methoxy, ethoxy, propoxy, or butoxy),
(C,-C,) haloalkyl (e.g., CH,F, CHF,, or CF;), (C,-C,)
haloalkoxy (e.g., OCH,F, OCHF,, or OCF;), halogen (e.g.,
F, Cl, Br or 1), NH,, NH(C,-C,) alkyl (e.g., methylamino,
ethylamino, propylamino, or butylamino), N((C,-C,) alkyl),
(e.g., dimethylamino, diethylamino, dipropylamino, or dibu-
tylamino), (C,-C,) 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, isothiazolidi-
nyl, thiadiazolidinyl, dithiazolidinyl, piperidinyl, hexahy-
dropyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxa-
nyl, azepinyl, diazepinyl, etc.).

[0530] (1171) In some embodiments of Formula (Ia) or
(Ib), R, is heteroaryl comprising one or two 5- to 7-mem-
bered 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, etc.) optionally substituted with
one or more substituents independently selected from (C,-
C,) alkyl (e.g., methyl, ethyl, propyl, i-propyl, or butyl),
(C,-C,) alkoxy (e.g., methoxy, ethoxy, propoxy, or butoxy),
(C,-C,) haloalkyl (e.g., CH,F, CHF,, or CF;), (C,-C,)
haloalkoxy (e.g., OCH,F, OCHF,, or OCF;), 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 dibu-
tylamino), (C5-C,) 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, isothiazolidi-
nyl, thiadiazolidinyl, dithiazolidinyl, piperidinyl, hexahy-
dropyridazinyl, hexahydropyrimidinyl, morpholinyl, dioxa-
nyl, azepinyl, diazepinyl, etc.). In other embodiments, at
least one R, , is heteroaryl comprising a 5-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 buty-
lamino), N((C,-C,) alkyl), (e.g., dimethylamino, diethyl-
amino, dipropylamino, or dibutylamino), and (C;-C,)
cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, or cycloheptyl).

[0531] (118a) In some embodiments of Formula (Ia) or
(Ib), at least one R, is H.

[0532] (118b) In some embodiments of Formula (Ia) or
(Ib), at least one R 5 is (C,-C,) 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., methyl-
amino, 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,
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and S (e.g., pyrrolidinyl, pyrazolidinyl, imidazolidinyl, tri-
azolidinyl, oxazolidinyl, isoxazolidinyl, oxadiazolidinyl,
dioxazolidinyl, thiazolidinyl, isothiazolidinyl, thiadiazolidi-
nyl, 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
R, 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,-C,) alkyl), (e.g., dimethylamino, diethylamino,
dipropylamino, or dibutylamino), and heterocycle compris-
ing a 5- to 7-membered ring and 1-3 heteroatoms selected
from N, O, and S. In other embodiments, at least one R 5 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., dim-
ethylamino, 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 embodi-
ments, at least one R ; is ethyl, propyl, or butyl, wherein the
ethyl, propyl, and butyl are optionally substituted with one
to two substituents independently selected from dimethyl-
amino and heterocycle comprising a 6-membered ring and
1-3 heteroatoms selected from N, O, and S. In other embodi-
ments, at least one R 5 is ethyl, propyl, or butyl wherein the
ethyl, propyl, and butyl are optionally substituted with one
to two substituents independently selected from dimethyl-
amino, morpholinyl, piperidinyl or piperazinyl. In further
embodiments, at least one R, is ethyl, propyl, or butyl
wherein the ethyl, propyl, and butyl are optionally substi-
tuted with dimethylamino or morpholinyl.

[0533] (118c) In some embodiments of Formula (Ia) or
(Ib), at least one R, 5 is (C5-C,) cycloalkyl (e.g., cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl).

[0534] (118d) 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, tri-
azolidinyl, oxazolidinyl, isoxazolidinyl, oxadiazolidinyl,
dioxazolidinyl, thiazolidinyl, isothiazolidinyl, thiadiazolidi-
nyl, dithiazolidinyl, piperidinyl, hexahydropyridazinyl,
hexahydropyrimidinyl, morpholinyl, dioxanyl, azepinyl,
diazepinyl, etc.) 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,-C,) alkyl),
(e.g., dimethylamino, diethylamino, dipropylamino, or dibu-
tylamino), 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, 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, CI, Br or
I), OH, NH,, NH(C,-C,) alkyl (e.g., methylamino, ethyl-
amino, propylamino, or butylamino), N((C,-C,) alkyl),
(e.g., dimethylamino, diethylamino, dipropylamino, or dibu-
tylamino), 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, 5 is morpholinyl, piperidinyl, or
piperazinyl, wherein the morpholinyl, piperidinyl, and pip-
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erazinyl are optionally substituted with one or more sub-
stituents 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,-C,) alkyl),
(e.g., dimethylamino, diethylamino, dipropylamino, or dibu-
tylamino), 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, 5 is morpholinyl, piperidinyl, or
piperazinyl, wherein the morpholinyl, piperidinyl, and pip-
erazinyl are optionally substituted with (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,-C,) alkyl),
(e.g., dimethylamino, diethylamino, dipropylamino, or dibu-
tylamino), 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 R, 5 is morpholinyl, piperidinyl, or
piperazinyl, wherein the morpholinyl, piperidinyl, and pip-
erazinyl are optionally substituted with (C,-C,) alkyl (e.g.,
methyl, ethyl, propyl, i-propyl, or butyl), N((C,-C,) alkyl),
(e.g., dimethylamino, diethylamino, dipropylamino, or dibu-
tylamino), or heterocycle comprising a 6-membered ring
and 1-3 heteroatoms selected from N, O, and S. In further
embodiments, at least one R, 5 is morpholinyl, piperidinyl, or
piperazinyl, wherein the morpholinyl, piperidinyl, and pip-
erazinyl are optionally substituted with methyl, dimethyl-
amino, or morpholinyl.

[0535] (119a) In some embodiments of Formula (Ia) or
(Ib), at least one R, is H.

[0536] (119b) In some embodiments of Formula (Ia) or
(Ib), at least one R, is (C,-C;) alkyl (e.g., methyl, ethyl,
propyl, or i-propyl).

[0537] (120a) In some embodiments of Formula (Ia) or
(Ib), mis O or 1.

[0538] (120b) In some embodiments of Formula (Ia) or
(Ib), m is O.

[0539] (120c) In some embodiments of Formula (la) or
(Ib), m is 1.

[0540] (121a) In some embodiments of Formula (la) or
(Ib), nis O or 1.

[0541] (121b) In some embodiments of Formula (Ia) or
(Ib), n is O.

[0542] (121c) In some embodiments of Formula (la) or
(Ib), nis 1.

[0543] (122a) In some embodiments of Formula (la) or
(Ib), pis 0, 1, 2, 3, or 4. In other embodiments, p is 0, 1, 2,
or 3. In other embodiments, p is O, 1, or 2.

[0544] (122b) In some embodiments of Formula (Ia) or
(Ib), pis O or 1.

[0545] (122c¢) In some embodiments of Formula (la) or
(Ib), p is 1 or 2. In other embodiments, p is 2 or 3.

[0546] (122d) In some embodiments of Formula (Ia) or
(Ib), p is 0. In other embodiments, p is 1. In other embodi-
ments, p is 2. In other embodiments, p is 3. In other
embodiments, p is 4.

[0547] (123a) In some embodiments of Formula (la) or
(Ib), qis 0, 1, 2, 3, or 4. In other embodiments, q is 0, 1, 2,
or 3. In other embodiments, q is O, 1, or 2.

[0548] (123b) In some embodiments of Formula (Ia) or
(Ib), qis O or 1.

[0549] (123c) In some embodiments of Formula (la) or
(Ib), q is 1 or 2. In other embodiments, q is 2 or 3.
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[0550] (123d) In some embodiments of Formula (Ia) or
(Ib), q is 0. In other embodiments, q is 1. In other embodi-
ments, q is 2. In other embodiments, q is 3. In other
embodiments, q is 4.

[0551] (123e) In some embodiments of Formula (Ia) or
(Ib), q is 0.
[0552] Insome embodiments of Formula (Ia) or (Ib), each

of the substituents defined for any one of X, R;, R,, R5, R,
R Ry Ry Rips Ry Rygs Rygy Ryo, Ry, Ryo m, i, p, and
q can be combined with any of the substituents defined for
the remainder of X, R;, R,, R;, R, R, R,, Ry;, Ry, Rys,
Ris Ris, Rig Rig. Rygs Ryg, Rpy, Rop, my . p, and q.

[0553] (130) In some embodiments, R, is as defined in
(115a).
[0554] (131) In some embodiments, R, is as defined in

(115a) and m is as defined in (120b).

[0555] (132) In some embodiments, R, is as defined in
(115a), m is as defined in (120b), and R, is as defined in
(101a).

[0556] (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).

[0557] (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 R, is as defined in (103a).
[0558] (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 R, is as defined in (103b).
[0559] (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), R, is as defined in (103b), and X,
is as defined in (104b).

[0560] (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), R, is as defined in (103b), X, is as
defined in (104b), and R, is as defined in (105a).

[0561] (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).

[0562] (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 R, is as defined in (103a).
[0563] (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 R, is as defined in (103b).
[0564] (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 (121¢), R, is as defined in (103b), and X,
is as defined in (104b).

[0565] (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 (121¢), R, is as defined in (103b), X is as
defined in (104b), and R, is as defined in (105a).

[0566] (143) In some embodiments, R, is as defined in
(115a) and m is as defined in (120c).

[0567] (144) In some embodiments, R, is as defined in
(115a), m is as defined in (120c), and R, is as defined in
(101a).

[0568] (145) In some embodiments, R, is as defined in
(115a), m is as defined in (120c), R, is as defined in (101a),
and R is as defined in (102a).

[0569] (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).
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[0570] (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 R,
is as defined in (103a).

[0571] (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 R,
is as defined in (103b).

[0572] (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), R, is as
defined in (103b), and X, is as defined in (104b).

[0573] (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), R, is as
defined in (103b), X, is as defined in (104b), and R, is as
defined in (105a).

[0574] (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).
[0575] (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 R,
is as defined in (103a).

[0576] (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 R,
is as defined in (103b).

[0577] (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), R, is as
defined in (103b), and X, is as defined in (104b).

[0578] (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 (121¢), R, is as
defined in (103b), X, is as defined in (104b), and R is as
defined in (105a).

[0579] (156) In some embodiments, R, is as defined in
(115b).
[0580] (157) In some embodiments, R, is as defined in

(115b) and m is as defined in (120b).

[0581] (158) In some embodiments, R, is as defined in
(115b), m is as defined in (120b), and R, is as defined in
(101a).

[0582] (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).

[0583] (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 R, is as defined in (103a).
[0584] (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 R, is as defined in (103b).
[0585] (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), R, is as defined in (103b), and X,
is as defined in (104b).

[0586] (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), R, is as defined in (103b), X, is as
defined in (104b), and R, is as defined in (105a).

[0587] (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¢).
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[0588] (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 R, is as defined in (103a).
[0589] (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 R, is as defined in (103b).
[0590] (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 (121¢), R, is as defined in (103b), and X,
is as defined in (104b).

[0591] (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), R, is as defined in (103b), X, is as
defined in (104b), and R, is as defined in (105a).

[0592] (169) In some embodiments, R, is as defined in
(115b) and m is as defined in (120c).

[0593] (170) In some embodiments, R, is as defined in
(115b), m is as defined in (120c), and R, is as defined in
(101a).

[0594] (171) In some embodiments, R, is as defined in
(115b), m is as defined in (120c), R, is as defined in (101a),
and R is as defined in (102a).

[0595] (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).
[0596] (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 R,
is as defined in (103a).

[0597] (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 R,
is as defined in (103b).

[0598] (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), R, is as
defined in (103b), and X, is as defined in (104b).

[0599] (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), R, is as
defined in (103b), X, is as defined in (104b), and R is as
defined in (105a).

[0600] (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).

[0601] (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 R,
is as defined in (103a).

[0602] (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 R,
is as defined in (103b).

[0603] (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 (121¢), R, is as
defined in (103b), and X, is as defined in (104b).

[0604] (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 (121¢), R, is as
defined in (103b), X, is as defined in (104b), and R is as
defined in (105a).

Jan. 2, 2020

[0605] (182) In some embodiments, R, R,, R;, R, Ry,
X, m, and/or n are as defined in any of (130)-(181), and q
is as defined in (123b).

[0606] (183) In some embodiments, R, R,, R;, R,, R,
X, m, and/or n are as defined in any of (130)-(181), and q
is as defined in (123e).

[0607] (184) In some embodiments, R, R,, R;, R,, R,
X, m, and/or n are as defined in any of (134)-(137), and q
is as defined in (123b).

[0608] (185) In some embodiments, R, R,, R;, R,, R,
X, m, and/or n are as defined in any of (134)-(137), and q
is as defined in (123e).

[0609] (186) In some embodiments, R, R,, R;, R, R,
X,, m, and/or n are as defined in any of (139)-(142), and q
is as defined in (123b).

[0610] (187) In some embodiments, R, R,, R;, R, R,
X, m, and/or n are as defined in any of (139)-(142), and q
is as defined in (123e).

[0611] (188) In some embodiments, R;, R,, R;, R,, Ry,
X, m, and/or n are as defined in (137) or (142), and q is as
defined in (123b).

[0612] (189) In some embodiments, R, R,, R;, R,, R,
X, m, and/or n are as defined in (137) or (142), and q is as
defined in (123e).

[0613] (190) In some embodiments, R, R,, R;, R,, R,
X, m, and/or n are as defined in any of (147)-(150), and q
is as defined in (123b).

[0614] (191) In some embodiments, R, R,, R;, R, R,
X,, m, and/or n are as defined in any of (147)-(150), and q
is as defined in (123e).

[0615] (192) In some embodiments, R, R,, R;, R, R,
X,, m, and/or n are as defined in any of (152)-(155), and q
is as defined in (123b).

[0616] (193) In some embodiments, R, R,, R;, R,, R,
X,, m, and/or n are as defined in any of (152)-(155), and q
is as defined in (123e).

[0617] (194) In some embodiments, R, R,, R;, R,, R,
X, m, and/or n are as defined in (150) or (155), and q is as
defined in (123b).

[0618] (195) In some embodiments, R, R,, R;, R,, R,
X, m, and/or n are as defined in (150) or (155), and q is as
defined in (123e).

[0619] (196) In some embodiments, R, R,, R;, R,, R,
X,, m, and/or n are as defined in any of (160)-(163), and q
is as defined in (123b).

[0620] (197) In some embodiments, R, R,, R;, R,, R,
X,, m, and/or n are as defined in any of (160)-(163), and q
is as defined in (123e).

[0621] (198) In some embodiments, R, R,, R;, R, R,
X, m, and/or n are as defined in any of (165)-(168), and q
is as defined in (123b).

[0622] (199) In some embodiments, R, R,, R;, R, R,
X, m, and/or n are as defined in any of (165)-(168), and q
is as defined in (123e).

[0623] (200) In some embodiments, R, R,, R;, R,, R,
X,, m, and/or n are as defined in (163) or (168), and q is as
defined in (123b).

[0624] (201) In some embodiments, R, R,, R;, R, R,
X,, m, and/or n are as defined in (163) or (168), and q is as
defined in (123e).

[0625] (202) In some embodiments, R, R,, R;, R, R,
X, m, and/or n are as defined in any of (173)-(176), and q
is as defined in (123b).
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[0626] (203) In some embodiments, R, R,, R;, R,, R,
X, m, and/or n are as defined in any of (173)-(176), and q
is as defined in (123e).
[0627] (204) In some embodiments, R, R,, R;, R,, R,
X, m, and/or n are as defined in any of (178)-(181), and q
is as defined in (123b).
[0628] (205) In some embodiments, R, R,, R;, R, R,
X, m, and/or n are as defined in any of (178)-(181), and q
is as defined in (123e).
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[0629] (206) In some embodiments, R, R,, R;, R,, R,
X, m, and/or n are as defined in (176) or (181), and q is as
defined in (123b).

[0630] (207) In some embodiments, R, R,, R;, R,, R,
X,, m, and/or n are as defined in (176) or (181), and q is as
defined in (123e).

[0631] Non-limiting illustrative compounds of the disclo-
sure include:

Compound
Number Structure Compound Name
-1 (S)-2-(1-oxoisoindolin-2-yl)-2-
O phenyl-N-((R)-1-
phenylethyl)acetamide
N Y
go
12 (S)-2-(1-oxoisoindolin-2-yl)-2-
z O phenyl-N-((S)-1-
B phenylethyl)acetamide
N Y
H

-3 \/O / S O

14

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

ethyl (R)-2-(2-(1-oxoisoindolin-2-
y1)-2-phenylacetamido)thiazole-4-
carboxylate
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-continued
Compound
Number Structure Compound Name
I-5 (R)-N-(4-methylthiazol-2-yl)-2-(1-
oxoisoindolin-2-yl)-2-
phenylacetamide
I-6 (R)-2-(1-oxoisoindolin-2-yl)-2-
phenyl-N-(4-
F C (trifluoromethyl)thiazol-2-
3 ylacetamide
1-7 F
N A

(R)-2-(1-oxoisoindolin-2-yl)-2-
phenyl-N-(pyridin-4-yl)acetamide

&
2z
A

x
19 (R)-N-methyl-2-(2-(1-oxoisoindolin-
_-NH 2-yl)-2-phenylacetamido)thiazole-4-
carboxamide
O

(R)-2-(1-oxoisoindolin-2-yl)-2-
@ phenyl-N-(pyridin-3-yl)acetamide
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33
-continued
Compound
Number Structure Compound Name

(R)-N-(2-morpholinoethyl)-2-(2-(1-

1-10
NH / S Q oxoisoindolin-2-yl)-2-
phenylacetamido)thiazole-4-
/// )\ carboxamide
//\ N N
N 0 i
O\J o) N,

(R)-N-(3-(dimethylamino)propyl)-2-

I-11
NH / S O (2-(1-oxoisoindolin-2-yl)-2-
phenylacetamido)thiazole-4-
= carboxamide
N N
o] H
N
/N\ 0,

(S)-2-(3-nitrophenyl)-2-(1-

I-12
/ S Q oxoisoindolin-2-yl)-N-(thiazol-2-
ylacetamide
/
N N NO,
H

O,

Zillies

(S)-2-(3-aminopheny!)-2-(1-
oxoisoindolin-2-yl)-N-(thiazol-2-

/ S e}
ylacetamide
/

NH,

o
Zihe

1-14 o) (R)-N-(3-morpholinopropyl)-2-(2-
(1-oxoisoindolin-2-yl)-2-
phenylacetamido)thiazole-4-
carboxamide

\/\/NH / S (0]

b
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-continued
Compound
Number Structure Compound Name
I-15 \ (R)-N-(4-(dimethylamino)butyl)-2-
N (2-(1-oxoisoindolin-2-yl)-2-
/ NH / S (6] phenylacetamido)thiazole-4-
carboxamide
== N
N N v
O H H
= (e}
I-16 (R)-N-(2-(dimethylamino)ethyl)-2-
\ (2-(1-oxoisoindolin-2-yl)-2-
N N O henylacetamido)thiazole-4-
NH pheny.
/ /\/ / carboxamide
= N
N N :
0 Ho i
= e}
1-17 (R)-2-(2-(1-oxoisoindolin-2-yl)-2-
phenylacetamido)thiazole-4-
o) / S o] carboxamide
o
N N v
H,N H H
I~ e}
1-18 (R)-2-(3-nitrophenyl)-2-(1-
oxoisoindolin-2-yl)-N-(thiazol-2-
(\ S o] yl)acetamide
)\ JK/N
N N ;
= e}
O,N
1-19 R)-N-(oxazol-2-yl)-2-(1-
R)-N-( 1-2-y1)-2-(

oxoisoindolin-2-yl)-2-

(\ o] O phenylacetamide
)\ )J\/ N
N N
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-continued
Compound
Number Structure Compound Name
1-20 (S)-N-(oxazol-2-yl)-2-(1-
oxoisoindolin-2-yl)-2-
(\ 0] 0] phenylacetamide
)\ N
N N
H
e}
I-21 (S)-2-(1-oxoisoindolin-2-yl)-2-
phenyl-N-(thiazol-2-yl)acetamide
/ S
SOy
N N
H
e}
1-22 (R)-N-(4-(morpholine-4-
carbonyl)thiazol-2-yl)-2-(1-
o / N O oxoisoindolin-2-yl)-2-
phenylacetamide
= N
N N ’
N H H
= e}
6}
1-23 (R)-N-(4-(4-
(dimethylamino)piperidine-1-
0 / S O carbonyl)thiazol-2-yl)-2-(1-
oxoisoindolin-2-yl)-2-
== N phenylacetamide
N N ;
N H :
= e}
/N\
1-24 (R)-N-(4-(4-morpholinopiperidine-

1-carbonyl)thiazol-2-y1)-2-(1-

0 / S O oxoisoindolin-2-yl)-2-
phenylacetamide
= N
N N :
N, H :
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-continued

Compound
Number Structure Compound Name

1-25 (R)-N-(4-(4-methylpiperazine-1-
carbonyl)thiazol-2-yl)-2-(1-
o / S O oxoisoindolin-2-yl)-2-
phenylacetamide
)\ )k/ N
N N v
N H H
e}

1-26 R)-N-(3-cyclopropyl-1H-pyrazol-5-
(R)-N-(3-cyclopropyl-1H-pyrazol
N y1)-2-(1-oxoisoindolin-2-yl)-2-
/ —NH [0} phenylacetamide
W JK/N
N -
o H
e}

1-27 (R)-N-(5-bromopyrazin-2-yl)-2-(1-
Br. N oxoisoindolin-2-yl)-2-
x O phenylacetamide
=z )k/ N
N N Y
= e}
1-28 (R)-N-(4-bromopyridin-2-yl)-2-(1-
oxoisoindolin-2-yl)-2-
7 |N O phenylacetamide
N
2 N N )k/
= e}
1-29 (S)-N-(4-bromopyridin-2-yl)-2-(1-
x oxoisoindolin-2-yl)-2-
N O phenylacetamide
N
Br Ay
H
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-continued

Compound

Number Structure Compound Name

1-30 (R)-2-(1-oxoisoindolin-2-yl)-2-
phenyl-N-(3-(trifluoromethyl)- 1H-
pyrazol-5-yl)acetamide

131 (R)-2-(1-oxoisoindolin-2-yl)-2-
phenyl-N-(pyridin-2-yl)acetamide

1-32 (R)-2-(1-oxoisoindolin-2-yl)-2-
phenyl-N-(thiazolo[5,4-b]pyridin-2-
ylacetamide

1-33 (R)-2-(1-oxoisoindolin-2-yl)-2-

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

1-34 (R)-N-(1H-imidazol-2-yl)-2-(1-
oxoisoindolin-2-yl)-2-
{\NH O phenylacetamide
AN
N N ;
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-continued
Compound
Number Structure Compound Name
1-35 (S)-N-(1H-imidazol-2-y1)-2-(1-
oxoisoindolin-2-yl)-2-
(\ NH O phenylacetamide
AN
N N
H
e}
1-36 (R)-N-(4-bromothiazol-2-y1)-2-(1-
oxoisoindolin-2-yl)-2-
/ S O phenylacetamide
Br )\ )J\/ N
N N ;
= O
1-37 (R)-2-(1-oxoisoindolin-2-yl)-2-
phenyl-N-(4-(pyridin-4-yl)thiazol-2-
/ S O ylacetamide
—
= N
N, / N N .
X H
= e}
1-38 (R)-2-(3-aminophenyl)-2-(1-

oxoisoindolin-2-yl)-N-(thiazol-2-

(\ S O ylacetamide
)\ )k/ N
N N

H,N

1-39 (R)-2-(1-oxoisoindolin-2-yl)-3-
O, phenyl-N-(thiazol-2-yl)propanamide
{1
AN
N N ;
H H
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Compound
Number Structure Compound Name
1-40 Br (R)-N-(5-bromothiazol-2-yl)-2-(1-

(A

0
)K/N
N -
© O
-41
/s 0
J
\ /k JK/N
N N -
© O
-42
Y am 0
g
\ /* N
N N
H
0
1-43

144
9)

oxoisoindolin-2-yl)-2-
phenylacetamide

(R)-2-(1-oxoisoindolin-2-yl)-2-
phenyl-N-(1,3,4-thiadiazol-2-
ylacetamide

(S)-2-(1-oxoisoindolin-2-yl)-2-
phenyl-N-(1,3,4-thiadiazol-2-
ylacetamide

(R-N-(4-(3-
morpholinopropyl)thiazol-2-yl)-2-
(1-oxoisoindolin-2-yl)-2-
phenylacetamide

(R)-N-(5-(3-
morpholinopropyl)thiazol-2-yl)-2-
(1-oxoisoindolin-2-yl)-2-
phenylacetamide
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-continued
Compound
Number Structure Compound Name
1-45 (S)-2-(1-oxoisoindolin-2-yl)-3-

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

1-46 (R)-2-(1-0x0-6-(thiophen-2-
yl)isoindolin-2-yl)-2-phenyl-N-

(thiazol-2-yl)acetamide

1-47 (R)-2-(1-0x0-6-(thiophen-3-
yl)isoindolin-2-yl)-2-phenyl-N-

(thiazol-2-yl)acetamide

1-48 ethyl (S)-2-(2-(1-oxoisoindolin-2-
y1)-3-phenylpropanamido)thiazole-

4-carboxylate

1-49 Br, (S)-N-(5-bromothiazol-2-yl)-2-(1-
O, oxoisoindolin-2-yl)-3-
/ q o) phenylpropanamide
)\ )%
N N
H
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-continued
Compound
Number Structure Compound Name
1-50 (R)-N-(4-bromothiazol-2-y1)-2-(1-

O,

I-51 (R)-2-(1-oxoisoindolin-2-y1)-N,2-
diphenylacetamide
(€]
)k/ N
N Y

1-52 (R)-N-(2-chlorophenyl)-2-(1-
Cl oxoisoindolin-2-yl)-2-
O phenylacetamide
)k/ N
N H

(R)-N-(2,5-difluoropheny!)-2-(1-
oxoisoindolin-2-yl)-2-
phenylacetamide

oxoisoindolin-2-yl)-3-
phenylpropanamide

1-53

1-54 (R)-N-(2,6-dimethylphenyl)-2-(1-
oxoisoindolin-2-yl)-2-
O phenylacetamide
A A
N Y
o H
(e}
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-continued
Compound
Number Structure Compound Name
1-55 (R)-N-(2-fluorophenyl!)-2-(1-
F oxoisoindolin-2-yl)-2-
O phenylacetamide
A
N Y
5: O
1-56 (R)-N-(3-fluoropyridin-2-yl)-2-(1-
F oxoisoindolin-2-yl)-2-
x [0} phenylacetamide
A M
N N Y
© O
1-57 (R)-N-(3-chloropyridin-2-y1)-2-(1-
Cl oxoisoindolin-2-yl)-2-
A o] phenylacetamide
a )K/ N
N N Y
© O
1-58 (R)-N-methyl-2-(1-oxoisoindolin-2-
y1)-2-phenyl-N-(thiazol-2-
(\ S O yl)acetamide
)\ )k/ N
N N :
| z o
1-59 (R)-2-(1-ox0-6-phenylisoindolin-2-
y1)-2-phenyl-N-(thiazol-2-
(\ S yl)acetamide
Al
N N
H
e}

oF
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-continued
Compound
Number Structure Compound Name
1-60 —N (R)-2-(1-0x0-6-(pyridin-3-
yl)isoindolin-2-yl)-2-phenyl-N-
/ S fo) \ / (thiazol-2-yl)acetamide
Q\ J s
N N ;
= e}
I-61 — (R)-2-(1-0x0-6-(pyridin-4-
N yl)isoindolin-2-yl)-2-phenyl-N-
(\ S O \ / (thiazol-2-yl)acetamide
)\ )k/ N
N N ’
H o]
1-62 —N (R)-2-(1-0x0-6-(pyrimidin-5-
yl)isoindolin-2-yl)-2-phenyl-N-
/ S 0 \ / (thiazol-2-yl)acetamide
)\ )k/ :
= N
N N ;
= e}
1-63 (R)-2-(6-(1-ethyl-1H-pyrazol-4-yl)-
/ N /\ 1-oxoisoindolin-2-yl)-2-phenyl-N-
(\ S fo) _ Il\T (thiazol-2-yl)acetamide
)\ )k/ N
N N :
= e}
1-64 (R)-2-(1-0x0-6-(1H-pyrazol-4-
/ NH yl)isoindolin-2-yl)-2-phenyl-N-
(\ S O N (thiazol-2-yl)acetamide
)\ )k/ N
N N
H
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Compound
Number Structure Compound Name
1-65 0 (R)-2-(6-(2,3-
dihydrobenzo[b][1,4]dioxin-6-yl)-1-
oxoisoindolin-2-yl)-2-phenyl-N-
d (thiazol-2-yl)acetamide
(\ S e}
)\ )k/ N
N N -
= e}
1-66 S (R)-2-(6-(1H-indol-5-y1)-1-
oxoisoindolin-2-yl)-2-phenyl-N-
NI (thiazol-2-yl)acetamide
(\ S e}
)\ )k/ N
N N :
= e}
1-67 H (R)-2-(6-(1H-indol-6-y1)-1-
N oxoisoindolin-2-yl)-2-phenyl-N-
l (thiazol-2-yl)acetamide
(\ S 0
)\ )J\/ N
N N ;
= e}

1-68 / \ (R)-2-(1-0x0-6-(4-(piperazin-1-
N NH yl)phenyl)isoindolin-2-yl)-2-phenyl-
(\ S O N-(thiazol-2-yl)acetamide
AN —
N N ;
= e}
1-69 / \ (R)-2-(6-(4-(4-methylpiperazin-1-
N N yl)phenyl)-1-oxoisoindolin-2-yl)-2-
/ S O henyl-N-(thiazol-2-yl)acetamid
pheny iazol-2-ylacetamide
Q\ J —
N N :
o K
e}
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Compound
Number Structure Compound Name
1-70 (R)-2-(1-0x0-6-(quinolin-3-

=
“x

I-71 / \

Z

I-72 o}
N N
H
0
1-73 NH,
(]
A
N N
H
e}
1-74

iy
X

G
C

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

(R)-2-(1-0x0-6-(quinolin-8-
yl)isoindolin-2-yl)-2-phenyl-N-
(thiazol-2-yl)acetamide

methyl (R)-4-(3-0x0-2-(2-0x0-1-
phenyl-2-(thiazol-2-
ylamino)ethyl)isoindolin-5-
yl)benzoate

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

(R)-2-(1-0x0-6-(4-
(trifluoromethoxy)phenyl)isoindolin-
2-yl)-2-phenyl-N-(thiazol-2-
ylacetamide
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-continued

Compound

Number Structure Compound Name

1-75 F (R)-2-(6-(2-fluorophenyl)-1-
oxoisoindolin-2-yl)-2-phenyl-N-
(thiazol-2-yl)acetamide

(\ S 0
)\ )k/ N
N N ;
© O
1-76 (R)-2-(6-(3-fluoropheny!)-1-

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

e
fi

e}

)

(R)-2-(6-(4-fluoropheny!)-1-
oxoisoindolin-2-yl)-2-phenyl-N-
(thiazol-2-yl)acetamide

O

Z,
.
s

)

1-78 (R)-4-(3-0x0-2-(2-0x0-1-phenyl-2-
(thiazol-2-ylamino)ethyl)isoindolin-
(\ S O COAH 5-yl)benzoic acid
)\ )k/ N
N N :
© O
1-79 Me (R)-2-(6-(3,5-dimethoxyphenyl)-1-

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

mz;
'z,
j\o

O

)
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Compound
Number Structure Compound Name
1-80 MeO (R)-2-(6-(2,4-dimethoxyphenyl)-1-
oxoisoindolin-2-yl)-2-phenyl-N-
(thiazol-2-yl)acetamide
/ S o OMe
(I
N N ;
= e}
1-81 O (R)-N-(2-(dimethylamino)ethyl)-4-
(3-0x0-2-(2-0x0-1-phenyl-2-
S 0 (thiazol-2-ylamino)ethyl)isoindolin-
/ NI 5-yl)benzamide
== N
N N ;
= e}
A\
1-82 (0] (R)-N-(4-(dimethylamino)butyl)-4-
(3-0x0-2-(2-0x0-1-phenyl-2-
S O (thiazol-2-ylamino)ethyl)isoindolin-
/ J\ )J\/ NH 5-yl)benzamide
== N
N N ;
= e}
1-83 O (R)-N-(2-morpholinoethyl)-4-(3-
0x0-2-(2-0x0-1-phenyl-2-(thiazol-2-
/ S fo) ylamino)ethyl)isoindolin-5-
J\ )k/ NI yl)benzamide
P N
N N ;
= e}
N
04>
1-84 (0] (R)-N-(3-morpholinopropyl)-4-(3-
0x0-2-(2-0x0-1-phenyl-2-(thiazol-2-
S O ylamino)ethyl)isoindolin-5-
/ J\ )J\/ NH yl)benzamide
== N
N N ;
= e}
N
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Compound
Number Structure Compound Name
1-85 (0] (R)-2-(6-(4-(morpholine-4-

carbonyl)phenyl)-1-oxoisoindolin-2-
y1)-2-phenyl-N-(thiazol-2-

N (0]
/ N yl)acetamide
= N
N N ;
o K
(0]

e}
1-86 (R)-2-(6-(cyclohex-1-en-1-yl)-1-
oxoisoindolin-2-yl)-2-phenyl-N-
(\ S O (thiazol-2-yl)acetamide
)\ )k/ N
N N .
o K
e}

1-87 (R)-N-benzyl-2-(1-oxoisoindolin-2-
yl)-2-phenylacetamide

Tz,
Z

e}
1-88 (R)-N-(2-(dimethylamino)ethyl)-3-
(3-0x0-2-(2-0x0-1-phenyl-2-
/ S O (thiazol-2-ylamino)ethyl)isoindolin-
5-yl)benzamide
= N
N N ; NH

1-89 (R)-N-(4-(dimethylamino)butyl)-3-
(3-0x0-2-(2-0x0-1-phenyl-2-
(\S O (thiazol-2-ylamino)ethyl)isoindolin-
5-yl)benzamide
g H NH
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-continued

Compound

Number Structure Compound Name

1-90 (R)-N-(2-morpholinoethyl)-3-(3-
0x0-2-(2-0x0-1-phenyl-2-(thiazol-2-

/ S O ylamino)ethyl)isoindolin-5-
yl)benzamide
== N
N N Y NH
= e} O
N
.

191 (R)-N-(3-morpholinopropyl)-3-(3-

0x0-2-(2-0x0-1-phenyl-2-(thiazol-2-
/ S O ylamino)ethyl)isoindolin-5-
yl)benzamide
= N
N N Y NH
= e} ¢}
N
e} 4)
1-92 (R)-2-(6-(3-(morpholine-4-

carbonyl)phenyl)-1-oxoisoindolin-2-

(\ S (€] y1)-2-phenyl-N-(thiazol-2-
ylacetamide
N)\ )k/ N / \
N Y

jam}
[
o
Q.

1-93 (R)-2-(1-0x0-5-
HN (phenylamino)isoindolin-2-yl)-2-
phenyl-N-(thiazol-2-yl)acetamide
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Compound
Number Structure Compound Name
194 (R)-2-(5-((4

HN N (6]
/

1-96

197
HN

morpholinophenyl)amino)-1-
oxolsoindolin-2-yl)-2-phenyl-N-
(thiazol-2-yl)acetamide

(R)-2-(1-0x0-5-((3-(pyrrolidin-1-
ylmethyl)phenyl)amino)isoindolin-
2-yl)-2-phenyl-N-(thiazol-2-
ylacetamide

R)-2-(5-((4-
(benzyloxy)phenyl)amino)-1-
oxoisoindolin-2-yl)-2-phenyl-N-
(thiazol-2-yl)acetamide

(R)-2-(5-((3-fluorophenyl)amino)-1-
oxoisoindolin-2-yl)-2-phenyl-N-
(thiazol-2-yl)acetamide
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-continued
Compound
Number Structure Compound Name
1-98 (R)-2-(1-0x0-6-
NI (phenylamino)isoindolin-2-yl)-2-
(\ S O phenyl-N-(thiazol-2-yl)acetamide
)\ )J\/ N
N N ;
© O
1-99 (R)-2-(6-((3-fluorophenyl)amino)-1-
NH oxoisoindolin-2-yl)-2-phenyl-N-
(\ S o] (thiazol-2-yl)acetamide
)\ )k/ N
N g ; F
: o
1-100 (R)-2-(1-0x0-6-((3-(pyrrolidin-1-
NH ylmethyl)phenyl)amino)isoindolin-
/ S o] 2-yl)-2-phenyl-N-(thiazol-2-
J\ )k/ ylacetamide
= N
N N '
5: e} N
1-101 (R)-2-(5-(2-fluoropheny!)-1-
F oxoisoindolin-2-yl)-2-phenyl-N-
(thiazol-2-yl)acetamide
(]
A
N N
H
e}

1102 QS | O/
O

(R)-2-(5-(4-(4-methylpiperazin-1-
yl)phenyl)-1-oxoisoindolin-2-yl)-2-
phenyl-N-(thiazol-2-yl)acetamide



Jan. 2, 2020

US 2020/0002279 A1
52
-continued
Compound
Number Structure Compound Name
1-103 o) (R)-2-(5-(2,3-
dihydrobenzo[b][1,4]dioxin-6-yl)-1-
oxoisoindolin-2-yl)-2-phenyl-N-
o (thiazol-2-yl)acetamide

TN
|
s

Z,

(R)-2-(5-(1H-indol-5-y1)-1-
oxoisoindolin-2-yl)-2-phenyl-N-

H
N,
Q / (thiazol-2-yl)acetamide

1-104

Iy,

(R)-2-(1-ox0-5-phenylisoindolin-2-

1-105

y1)-2-phenyl-N-(thiazol-2-
ylacetamide

/ S

O
N=
N N
O

CO,Me methyl (R)-5-bromo-2-((2-oxo-1-
phenyl-2-(thiazol-2-

1-106 / q fo)
)\ )k/% ylamino)ethyl)amino)benzoate
N N .
H H
Br

CO,Me methyl (S)-5-bromo-2-((2-ox0-1-
phenyl-2-(thiazol-2-

I-107 / S fo)
H ! :
= N ylamino)ethyl)amino)benzoate
N N
H
Br

iy,
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Compound
Number Structure Compound Name
1-108 N— (R)-2-(1-0x0-6-(pyridin-2-

\V/

e}

»

1-109
(\s 0 NH
)\ JK/N =z
N ;
= 0
O,N” :
I-110 (\S fo) fo)
)\ )K/H
= N
N N ; N OH
H H
A OH
© NOs
I-111 OH
H
0, N\)\/OH
</\s 0
J\ JK/H
== N
N N -
Hof
© Br
I-112

S (€] NH

/

o
\

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

(R)-2-(6-(1H-indol-5-y1)-1-
oxoisoindolin-2-yl)-2-(3-
nitrophenyl)-N-(thiazol-2-
ylacetamide

N-(2,3-dihydroxypropyl)-2-nitro-5-
(((R)-2-ox0-1-phenyl-2-(thiazol-2-
ylamino)ethyl)amino)benzamide

5-bromo-N-(2,3-dihydroxypropyl)-
2-(((R)-2-0x0-1-phenyl-2-(thiazol-2-
ylamino)ethyl)amino)benzamide

(8)-2-(6-(1H-indol-5-y1)-1-
oxoisoindolin-2-yl)-2-phenyl-N-
(thiazol-2-yl)acetamide
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Compound
Number Structure Compound Name
I-113 F (S)-2-(6-(2-fluorophenyl)-1-
oxoisoindolin-2-yl)-2-phenyl-N-
(thiazol-2-yl)acetamide
(\ S e}
)\ N
N N
H
e}
I-114 F (S)-2-(6-(4-cyano-3-fluorophenyl)-
1-oxoisoindolin-2-yl)-2-phenyl-N-
(thiazol-2-yl)acetamide
[ v O O -
Al X
N N
H
e}
I-115 / \ (S)-2-(1-0x0-6-(4-(piperazin-1-
N NI yl)phenyl)isoindolin-2-yl)-2-phenyl-
(\ S O N-(thiazol-2-yl)acetamide
A X —
N N
H
e}
I-116 (R)-2-(6-(1H-indol-5-y1)-1-
oxoisoindolin-2-yl)-N-(thiazol-2-
(\ S 0] NH yl)propanamide
)\ )k/ N
N N v =
= e}
1-117 /—\ O tert-butyl (R)-4-(4-(3-0x0-2-(1-0xo0-
N N 1-(thiazol-2-ylamino)propan-2-
/ S (€] yl)isoindolin-5-
\_/ l'e) yl)phenyl)piperazine-1-carboxylate
= N
N N ;
H e}
1-118 (R)-2-(1-0x0-6-(4-(piperazin-1-

Qo

e}

yl)phenyl)isoindolin-2-y1)-N-
(thiazol-2-yl)propanamide
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Compound
Number Structure Compound Name
I-119 F tert-butyl (R)-4-(3-fluoro-4-(3-oxo-

I-120

I-121

I-122

1-123

(A

[y
o

)

(A A

SWY .

F

Cj\ (€] | /NH

2-(2-oxo-1-phenyl-2-(thiazol-2-
ylamino)ethyl)isoindolin-5-
yl)phenyl)piperazine-1-carboxylate

(R)-2-(6-(2-fluoro-4-(piperazin-1-
yl)phenyl)-1-oxoisoindolin-2-yl)-2-
phenyl-N-(thiazol-2-yl)acetamide

NH

(

(R)-2-(1-0x0-6-(4-(piperazin-1-
ylmethyl)phenyl)isoindolin-2-yl)-2-
phenyl-N-(thiazol-2-yl)acetamide

-

NH

2-(6-(1H-indol-5-yl)-1-
oxoisoindolin-2-yl)-2-(3-
fluorophenyl)-N-(thiazol-2-
ylacetamide

2-(6-(1H-indol-5-yl)-1-
oxoisoindolin-2-yl)-2-(pyridin-2-yl)-
N-(thiazol-2-yl)acetamide
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Compound
Number Structure Compound Name
1-124 / \ 2-(1-0x0-6-(4-(piperazin-1-
N NH yl)phenyl)isoindolin-2-yl)-2-
/ S o] \ / (pyridin-2-y1)-N-(thiazol-2-
ylacetamide
= N
N N
H
e}
N
x

2-(3-fluorophenyl)-2-(1-oxo-6-(4-
(piperazin-1-ylmethyl)
phenyl)isoindolin-2-yl)-N-(thiazol-

1-125
/ S e}
N 2-yl)acetamide
= N
N N
H
e} NH
F
I-126 / \ (R)-2-(5-fluoro-2-hydroxyphenyl)-2-
(1-ox0-6-(4-(piperazin-1-
S 0 N NH il .
yl)phenyl)isoindolin-2-y1)-N-
/ \_/ (thiazol-2-yl)acetamide
= N
N N ;
o 7
e}

HO
F
-127 (R)-2-(6-(1H-indol-5-y1)-1-
oxoisoindolin-2-yl)-2-phenyl-N-
/\ S o] NH (1,3 ,4-thiadiazol-2-yl)acetamide
SUY _
N p
H e}
I-128 (R)-2-(6-(1H-indol-5-y1)-1-
S oxoisoindolin-2-yl)-N-(isothiazol-4-
o] NH yl)-2-phenylacetamide
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Compound
Number Structure Compound Name
1-129 (R)-2-(6-(1H-indol-5-y1)-1-
oxoisoindolin-2-yl)-N-(oxazol-2-yl)-
(\ O o] NH 2-phenylacetamide
)\ )k/N
N N v <
© O
1-130 (R)-2-(6-(1H-indol-5-y1)-1-
o oxoisoindolin-2-yl)-N-(isoxazol-4-
/ o] NH yl)-2-phenylacetamide
N
\ N =
N p
5: e}
I-131 (R)-2-(6-(1H-indol-5-y1)-1-
oxoisoindolin-2-yl)-N-(4-
/ S methylthiazol-2-yl)-2-
phenylacetamide
H;C =
N N
H
1-132 (R)-2-(6-(1H-indol-5-y1)-1-

1-133
[NH O NH
N
N)\N)K/ =
N ;

oxoisoindolin-2-yl)-2-phenyl-N-(4-
(trifluoromethyl)thiazol-2-
ylacetamide

(R)-2-(6-(1H-indol-5-y1)-1-
oxoisoindolin-2-yl)-N-(1H-imidazol-
2-yl)-2-phenylacetamide
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-continued
Compound
Number Structure Compound Name
I-134 (R)-2-(6-(1H-indol-5-y1)-1-
N oxoisoindolin-2-yl)-2-phenyl-N-
K | o] NH (pyrimidin-5-yl)acetamide
Naw )K/ N =
N Y
H e}
1-135 F 2-(5-fluoro-2-hydroxyphenyl)-2-(6-
(2-fluoro-4-(piperazin-1-yl)phenyl)-
/_\ 1-oxoisoindolin-2-y1)-N-(thiazol-2-
~ 0 A
SV
N N
H
HO 0
F
1-136 2-(6-(1H-indazol-5-yl)-1-
oxoisoindolin-2-yl)-2-(5-fluoro-2-
/ S (¢] NH hydroxypheny!)-N-(thiazol-2-
J\ \ ylacetamide
== N N
N N Z
H
HO 0
F
1-137 2-(5-fluoro-2-hydroxyphenyl)-2-(1-

1-138 /_\

oxo-6-(1H-pyrrolo[2,3-b]pyridin-5-
yl)isoindolin-2-yl)-N-(thiazol-2-
ylacetamide

2-(2,5-difluorophenyl)-2-(1-oxo-6-
(4-(piperazin-1-yl)phenyl)
isoindolin-2-yl)-N-(thiazol-2-
ylacetamide
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-continued
Compound
Number Structure Compound Name
1-139 F 2-(2,5-difluorophenyl)-2-(6-(2-
fluoro-4-(piperazin-1-yl)phenyl)-1-
/_\ oxoisoindolin-2-yl)-N-(thiazol-2-
ylacetamide
a8 Daal:
)\ N
N N
H
F (@]
F
1-140 2-(6-(1H-indol-5-y1)-1-
oxoisoindolin-2-yl)-2-(2,5-
/ S o] NH difluoropheny!)-N-(thiazol-2-
ylacetamide
= N =
N N
H
F (@]
F
1-141 2-(6-(1H-indazol-5-yl)-1-
oxoisoindolin-2-yl)-2-(2,5-
/ S o] NH difluorophenyl)-N-(thiazol-2-
)\ \ ylacetamide
= N N
N N =
H
F e}
F
1-142 2-(2,5-difluorophenyl)-2-(1-oxo-6-
(1H-pyrrolo[2,3-b]pyridin-5-
S 0 yl)isoindolin-2-yl)-N-(thiazol-2-
/ yl)acetamide
/
N N
H
F
F
1-143 2-(1-oxoisoindolin-2-yl)-3-(pyridin-
3-y1)-N-(thiazol-2-yl)propanamide
(\ S 0
P N
N N
H
e}
—=
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-continued
Compound
Number Structure Compound Name
1-144 3-(3-hydroxyphenyl)-2-(1-
oxoisoindolin-2-yl)-N-(thiazol-2-
(\ S O yl)propanamide
A \
N N
H
e}
HO
1-145 / \ 2-(6-(2-chloro-4-(piperazin-1-
yl)phenyl)-1-oxoisoindolin-2-yl)-2-
S o N NH
/ \ / (5-fluoro-2-hydroxyphenyl)-N-
(thiazol-2-yl)acetamide
= N
N N cl
H
e}
HO
F
1-146 / \ 2-(5-fluoro-2-hydroxyphenyl)-2-(6-
N NI (2-methoxy-4-(piperazin-1-
/ S O yl)phenyl)-1-oxoisoindolin-2-yl)-N-
/ (thiazol-2-yl)acetamide
= N
N g o
Y \
HO
F
1-147 2-(6-(1H-indol-5-y1)-1-
oxoisoindolin-2-yl)-2-(5-fluoro-2-
/ S o] NH hydroxypheny!)-N-(thiazol-2-
ylacetamide
= N =
N N
H
e}
HO
F
1-148 —\ OH 2-(5-fluoro-2-hydroxyphenyl)-2-(6-
N N _/_ (4-(4-(2-hydroxyethyl)piperazin-1-
/ S (€] yl)phenyl)-1-oxoisoindolin-2-yl)-N-
~/ (thiazol-2-yl)acetamide
= N
N N
H
e}
HO



US 2020/0002279 A1 Jan. 2, 2020
-continued
Compound
Number Structure Compound Name
1-149 /—\ OH 2-(5-fluoro-2-hydroxyphenyl)-2-(6-
(4-(4-(2-hydroxyacetyl)piperazin-1-
/ S (€] N N yl)phenyl)-1-oxoisoindolin-2-yl)-N-
n/ 'e) (thiazol-2-yl)acetamide
= N
N N
H
e}
HO
F
1-150 /—\ o O 2-(5-fluoro-2-hydroxyphenyl)-2-(1-
N N—\\S//— NI 0x0-6-(4-(4-sulfamoylpiperazin-1-
/ S (6] 2 yl)phenyl)isoindolin-2-y1)-N-
\—/ (thiazol-2-yl)acetamide
= N
N N
H
e}
HO
F
1-151 / 2-(6-(4-(4-(dimethylamino)
N N piperidin-1-yl)phenyl)-1-
/ S O \ oxoisoindolin-2-yl)-2-(5-fluoro-2-
hydroxypheny!)-N-(thiazol-2-
= N ylacetamide
N N
H
e}
HO
F

I-152 /_\

S o N NH
@\ NI
N/ N
g [@]
OH

HO

HO

00
oo N

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

2-(5-fluoro-2-hydroxyphenyl)-2-(7-
(2-hydroxyethoxy)-1-oxo-6-(4-
(piperazin-1-yl)phenyl)isoindolin-2-
y1)-N-(thiazol-2-yl)acetamide
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-continued
Compound
Number Structure Compound Name
1-154 2-(5-fluoro-2-hydroxyphenyl)-2-(1-
oxo-7-(piperazin-1-yl)-1,3-dihydro-
/ S O 2H-benzo[e]isoindol-2-y1)-N-
J\ L N NH (thiazol-2-yl)acetamide
/
N N
H
e}
HO
F
1-155 / \ 2-(5-fluoro-2-(hydroxymethyl)
0 N NI phenyl)-2-(1-0x0-5-(4-(piperazin-1-
/ S O yl)phenyl)isoindolin-2-yl)-N-
)\ \_/ (thiazol-2-yl)acetamide
= N
N N
H
OH
F
I-156 / \ 2-(5-fluoro-2-mercaptophenyl)-2-(1-
0 N NI 0x0-5-(4-(piperazin-1-
/ S O yl)phenyl)isoindolin-2-yl)-N-
)\ \_/ (thiazol-2-yl)acetamide
= N
N N
H
SH
F
1-157 / \ 2-(5-fluoro-2-sulfamoylphenyl)-2-
0 N NH (1-ox0-5-(4-(piperazin-1-
/ S O \ / yl)phenyl)isoindolin-2-y1)-N-
J\ (thiazol-2-yl)acetamide
= N
N N
H o, 0
\Y4
~ NH,
F
1-158 2-(2-hydroxyphenyl)-2-(1-
oxoisoindolin-2-yl)-N-(thiazol-2-
(\ S O yl)propanamide
)\ N
N N
H
e}

HO
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-continued

Compound

Number Structure

Compound Name

1-159
[ \ O O
)\
N N
i1

HO

/ \ (R)-2-(5-fluoro-2-hydroxyphenyl)-2-
N NH (1-ox0-6-(4-(piperazin-1-

\ / yl)phenyl)isoindolin-2-y1)-N-

(thiazol-2-yl)propanamide

[0632] A compound that binds to an allosteric site in
EGFR or ERBB2, such as the compounds of the present
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 embodi-
ments, 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 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 cetux-
imab, trastuzumab, or panitumumab. In further embodi-
ments, the second agent that prevents EGFR dimer forma-
tion is cetuximab.

[0633] In some embodiments, the compounds of the pres-
ent 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 con-
tains one or more mutations selected from T790M, L.718Q,
L.844V, V948R, L858R, 1941R, C7978S, 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, L1858R/L718Q, L858R/L844V, L858R/
T790M, L858R/T790M/I941R, Del/T790M, Del/T790M/
C7978S, L858R/T790M/C7978S, and L858R/T790M/L718Q.
In other embodiments, the mutant EGFR contains a combi-
nation of mutations, wherein the combination is selected
from Del/L844V, 1.858R/L.844V, L858R/T790M, L858R/
T790M/1941R, L858R/T790M/C797S, Del/T790M, Del/
T790M, Del/T790M/C797S, and L858R/T790M. In other
embodiments, the mutant EGFR contains a combination of
mutations, wherein the combination is selected from L858R/
T790M, L858R/T790M/1941R, L.858R/T790M/C7978S, Del/
T790M, Del/T790M/C797S, and L858R/T790M.

[0634] In some embodiments, the compounds of the pres-
ent 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, 1844V, V48R,
L858R, 1941R, C797S, and Del. In other embodiments, the

mutant EGFR contains a combination of mutations, wherein
the combination is selected from Del/LL718Q, Del/1.844V,
Del/T790M, Del/T790M/L718Q, Del/T790M/L.844V,
L858R/L.718Q, L[858R/.844V, L858R/T790M, L858R/
T790M/1941R, Del/T790M, Del/T790M/C797S, L858R/
T790M/C797S, and L858R/T790M/L718Q. In other
embodiments, the mutant EGFR contains a combination of
mutations, wherein the combination is selected from Del/
L1844V, L858R/L844V, L858R/T790M, L858R/T790M/
1941R, L858R/T790M/C797S, Del/T790M, Del/T790M/
C797S, and L858R/T790M. In other embodiments, the
mutant EGFR contains a combination of mutations, wherein
the combination is selected from L858R/T790M, L858R/
T790M/1941R, L858R/T790M/C797S, Del/T790M, Del/
T790M/C7978S, 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.

[0635] In some embodiments, the compounds of the pres-
ent 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.

[0636] In other embodiments, the compounds of the pres-
ent 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 embodi-
ments, the second agent that prevents EGFR dimer forma-
tion is an antibody. In further embodiments, the second agent
that prevents EGFR dimer formation is cetuximab, trastu-
zumab, or panitumumab. In further embodiments, the sec-
ond agent that prevents EGFR dimer formation is cetux-
imab.

[0637] Modulation of EGFR containing one or more muta-
tions, such as those described herein, but not a wild-type
EGFR, provides a novel approach to the treatment, preven-
tion, or amelioration of diseases including, but not limited
to, cancer and metastasis, inflammation, arthritis, systemic
lupus erthematosus, skin-related disorders, pulmonary dis-
orders, cardiovascular disease, ischemia, neurodegenerative
disorders, liver disease, gastrointestinal disorders, viral and
bacterial infections, central nervous system disorders,
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Alzheimer’s disease, Parkinson’s disease, Huntington’s dis-
ease, amyotrophic lateral sclerosis, spinal cord injury, and
peripheral neuropathy.

[0638] In some embodiments, the compounds of the dis-
closure 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 rela-
tive 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 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 combina-
tion 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.

[0639] In other embodiments, the compounds of the dis-
closure in combination with a second agent wherein said
second agent prevents EGFR dimer formation exhibit
greater inhibition of EGFR containing one or more muta-
tions 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 combi-
nation 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 muta-
tions 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 muta-
tions described herein (e.g., L858R/T790M, L.858R/T790M/
1941R, 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 cetux-
imab, trastuzumab, or panitumumab. In further embodi-
ments, the second agent that prevents EGFR dimer forma-
tion is cetuximab.

[0640] In some embodiments, the compounds of the dis-
closure 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 rela-
tive 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 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 1000-fold to about 10000-fold
greater inhibition of EGFR containing one or more muta-
tions as described herein relative to a wild-type EGFR.
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[0641] In other embodiments, the compounds of the dis-
closure 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 rela-
tive to a wild-type EGFR. In other embodiments, the com-
pounds 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 inhi-
bition 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 combi-
nation 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.

[0642] 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/1941R, L858R/T790M/C7978S, 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, L8S58R/T790M/I941R, L858R/T790M/
C797S, Del/T790M, Del/T790M/C797S, and L858R/
T790M relative to a wild-type EGFR. In certain embodi-
ments, the compounds of the disclosure exhibit at least
5-fold greater inhibition of EGFR having a combination of
mutations selected from L858R/T790M, L8S58R/T790M/
1941R, L858R/T790M/C797S, 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,
L858R/T790M/1941R, L858R/T790M/C797S, 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 25-fold greater inhibition of EGFR
having a combination of mutations selected from [L858R/
T790M, L858R/T790M/1941R, L858R/T790M/C7978S, 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, L8S58R/T790M/I941R, L858R/T790M/
C797S, Del/T790M, Del/T790M/C797S, and L858R/
T790M relative to a wild-type EGFR. In certain embodi-
ments, the compounds of the disclosure exhibit at least
100-fold greater inhibition of EGFR having a combination
of mutations selected from L858R/T790M, L8S8R/T790M/
1941R, L858R/T790M/C797S, Del/T790M, Del/T790M/
C7978S, and L858R/T790M relative to a wild-type EGFR.
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[0643] 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 combina-
tion of mutations selected from L858R/T790M, L858R/
T790M/1941R, 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 combina-
tion of mutations selected from L858R/T790M, L858R/
T790M/1941R, 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 combina-
tion of mutations selected from L858R/T790M, L858R/
T790M/1941R, 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 10-fold greater inhibition of EGFR having a combina-
tion of mutations selected from L858R/T790M, L858R/
T790M/1941R, 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 25-fold greater inhibition of EGFR having a combina-
tion of mutations selected from L858R/T790M, L858R/
T790M/1941R, 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 combina-
tion of mutations selected from L L858R/T790M, L858R/
T790M/1941R, 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 100-fold greater inhibition of EGFR having a combi-
nation of mutations selected from L858R/T790M, L858R/
T790M/1941R, L858R/T790M/C797S, Del/T790M, Del/
T790M/C797S, and L858R/T790M relative to a wild-type
EGFR. In some embodiments, the second agent that pre-
vents 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.

[0644] In some embodiments, the inhibition of EGFR
activity is measured by ICy,,.

[0645] In some embodiments, the inhibition of EGFR
activity is measured by ECs,.

[0646] In some embodiments, the compounds of the dis-
closure bind to an allosteric site in EGFR. In some embodi-
ments, 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
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other embodiments, the compounds of the disclosure inter-
act 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, 11e759, 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,
11e759, Glu762, and Ala763. In other embodiments, the
compounds of the disclosure do not interact with the any of
the amino acid residues of epidermal growth factor receptor
(EGFR) selected from Met793, Gly796, and Cys797.

[0647] 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 but not limited to gefi-
tinib, erlotinib, lapatinib, WZ4002:
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In some embodiments, the drug-resistant EGFR mutant
comprises a sensitizing mutation, such as Del and 1.858R.

[0650] In some embodiments, the disclosure provides a
compound comprising an allosteric kinase inhibitor in com-
bination 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, 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 embodi-
ments, the drug-resistant EGFR mutant comprises a sensi-
tizing mutation, such as Del and [.858R. In some embodi-
ments, the second agent that prevents EGFR dimer
formation is an antibody. In further embodiments, the sec-
ond agent that prevents EGFR dimer formation is cetux-
imab, trastuzumab, or panitumumab. In further embodi-
ments, the second agent that prevents EGFR dimer
formation is cetuximab.

[0651] 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 1.844V) with less than a 10-fold dif-
ference 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 differ-
ence in potency is less than about 9-fold, 8-fold, 7-fold,
6-fold, 5-fold, 4-fold, 3-fold, or 2-fold.

[0652] In other embodiments, the disclosure provides a
compound comprising an allosteric kinase inhibitor in com-
bination 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 muta-
tion (e.g., Del and [L858R) and a drug-resistance mutation
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(e.g., T790M, L718Q, C797S, and 1.844V) with less than a
10-fold difference in potency (e.g., as measured by 1Cs)
relative to an EGFR mutant harboring the sensitizing muta-
tion but not the drug-resistance mutation. In some embodi-
ments, 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 cetux-
imab, trastuzumab, or panitumumab. In further embodi-
ments, the second agent that prevents EGFR dimer forma-
tion is cetuximab.

[0653] 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, HK1-272, CL-387785, and AZD9291, at
inhibiting the activity of EGFR containing one or more
mutations as described herein, such as T790M, L718Q,
1.844V, 1.858R, C797S, and Del. For example, the com-
pound 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 IC,,) 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.

[0654] In other embodiments, the disclosure provides a
compound comprising an allosteric kinase inhibitor in com-
bination 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, L.718Q), 1.844V, L858R, C7978S, 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 ICs,) than gefitinib, erlotinib, lapa-
tinib, 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.

[0655] 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, HK1-272, 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 IC,,) than gefitinib, erlotinib, lapatinib,
WZ4002, HKI-272, CL-387785, and AZD9291, at inhibit-
ing the activity of a wild-type EGFR.

[0656] In other embodiments, the disclosure provides a
compound comprising an allosteric kinase inhibitor in com-
bination with a second agent wherein said second agent
prevents EGFR dimer formation, wherein the compound in
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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 combina-
tion 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 less
potent (e.g., as measured by IC,,) than gefitinib, erlotinib,
lapatinib, WZ4002, HK1-272, 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 sec-
ond agent that prevents EGFR dimer formation is cetux-
imab, trastuzumab, or panitumumab. In further embodi-
ments, the second agent that prevents EGFR dimer
formation is cetuximab.

[0657] Potency of the inhibitor can be determined by EC,
value. A compound with a lower EC,, value, as determined
under substantially similar conditions, is a more potent
inhibitor relative to a compound with a higher EC,, 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).

[0658] Potency of the inhibitor can also be determined by
1C,, value. A compound with a lower IC,, value, as deter-
mined under substantially similar conditions, is a more
potent inhibitor relative to a compound with a higher IC,,
value. In some embodiments, the substantially similar con-
ditions comprise determining an EGFR-dependent phospho-
rylation level, in vitro or in vivo (e.g., in 3T3 cells express-
ing a wild type EGFR, a mutant EGFR, or a fragment of any
thereof).

[0659] An EGFR sensitizing mutation comprises without
limitation L858R, G719S, G719C, G719A, 1L.861Q, a dele-
tion 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,
C7978S, or D761Y.

[0660] 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/C797S, Del/T790M/C797S,
L858R/T790M/1941R, 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 EC,, is calculated.

[0661] 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,
L858R/T790M/C7978S, Del/T790M/C797S, L858R/
T790M/1941R, or L858R/T790M/L718Q) EGFR 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 phospho-
rylation can be assayed. Cells are exposed to increasing
concentrations of inhibitor for 6 hours and stimulated with
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EGF for 10 minutes. The effects on EGFR phosphorylation
are assayed by Western Blotting using phospho-specific
(Y1068) EGFR antibodies.

[0662] 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., L858R/T790M, Del/T790M, Del/T790M/
L718Q, L858R/T790M/C797S, Del/T790M/C797S,
L858R/T790M/I941R, or L858R/T790M/L.718Q) relative to
a wild-type EGFR.

[0663] 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

[0664] 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.

[0665] The term “alkyl,” as used herein, refers to satu-
rated, straight- or branched-chain hydrocarbon radicals con-
taining, in certain embodiments, between one and six, or one
and eight carbon atoms, respectively. Examples of C,-Cq
alkyl radicals include, but are not limited to, methyl, ethyl,
propyl, isopropyl, n-butyl, tert-butyl, neopentyl, n-hexyl
radicals; and examples of C,-Cy alkyl radicals include, but
are not limited to, methyl, ethyl, propyl, isopropyl, n-butyl,
tert-butyl, neopentyl, n-hexyl, heptyl, octyl radicals.
[0666] The term “alkenyl,” as used herein, denotes a
monovalent group derived from a hydrocarbon moiety con-
taining, 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.
[0667] The term “alkynyl,” as used herein, denotes a
monovalent group derived from a hydrocarbon moiety con-
taining, 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-pro-
pynyl, 1-butynyl, heptynyl, octynyl and the like.

[0668] The term “alkoxy” refers to an —O-alkyl radical.
[0669] The term “aryl,” as used herein, refers to a mono-
or poly-cyclic carbocyclic ring system having one or more
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aromatic rings, fused or non-fused, including, but not lim-
ited to, phenyl, naphthyl, tetrahydronaphthyl, indanyl, inde-
nyl and the like.

[0670] 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.

[0671] The term “cycloalkyl,” as used herein, denotes a
monovalent group derived from a monocyclic or polycyclic
saturated or partially unsaturated carbocyclic ring com-
pound. Examples of C;-Cy cycloalkyl include, but not lim-
ited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cyclopentyl and cyclooctyl; and examples of C;-C,,-cy-
cloalkyl 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.

[0672] 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 the remaining ring atoms are
carbon. Heteroaryl includes, but is not limited to, pyridinyl,
pyrazinyl, pyrimidinyl, pyrrolyl, pyrazolyl, imidazolyl, thi-
azolyl, oxazolyl, isooxazolyl, thiadiazolyl, oxadiazolyl,
thiophenyl, furanyl, quinolinyl, isoquinolinyl, benzimida-
zolyl, benzooxazolyl, quinoxalinyl, and the like.

[0673] The term “heteroaralkyl,” as used herein, refers to
an alkyl residue attached to a heteroaryl ring. Examples
include, but are not limited to, pyridinylmethyl, pyrimidi-
nylethyl and the like.

[0674] 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 (i) each ring contains between one
and three heteroatoms independently selected from oxygen,
sulfur and nitrogen, (ii) each 5-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 option-
ally be oxidized, and (iv) the nitrogen heteroatom may
optionally be quaternized. Representative heterocycloalkyl
groups include, but are not limited to, [1,3]dioxolane, pyr-
rolidinyl, pyrazolinyl, pyrazolidinyl, imidazolinyl, imidazo-
lidinyl, piperidinyl, piperazinyl, oxazolidinyl, isoxazolidi-

nyl, morpholinyl, thiazolidinyl, isothiazolidinyl, and
tetrahydrofuryl.
[0675] 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.

[0676] The term “dialkylamino” refers to a group having
the structure —N(C,-C,, alkyl),, e.g., —NH(C,-C4 alkyl),
where C,-C,, alkyl is as previously defined.

[0677] The term “acyl” includes residues derived from
acids, including but not limited to carboxylic acids, car-
bamic acids, carbonic acids, sulfonic acids, and phosphorous
acids. Examples include aliphatic carbonyls, aromatic car-
bonyls, aliphatic sulfonyls, aromatic sulfinyls, aliphatic
sulfinyls, aromatic phosphates and aliphatic phosphates.
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Examples of aliphatic carbonyls include, but are not limited
to, acetyl, propionyl, 2-fluoroacetyl, butyryl, 2-hydroxy
acetyl, and the like.

[0678] 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.

[0679] The terms “hal,” “halo,” and “halogen,” as used
herein, refer to an atom selected from fluorine, chlorine,
bromine and iodine.

[0680] 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 sub-
stituent 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 substi-
tuted”, “optionally substituted alkyl,” “optionally substi-
tuted “optionally substituted alkenyl,” “optionally substi-
tuted alkynyl”, “optionally substituted cycloalkyl,”
“optionally substituted cycloalkenyl,” “optionally substi-
tuted 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 replace-
ment of one, two, or three or more of the hydrogen atoms
thereon with substituents including, but not limited to:
[0681] —F, —CI, —Br, —I, —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, -di-
heteroarylamino, —O—C,-C,,-alkyl, —O—C,-C,,-alk-
enyl, —O—C,-C,,-alkenyl, —O—C,-C,,-cycloalkyl,
—0O-aryl, —O-heteroaryl, —O-heterocycloalkyl, —C(O)—
C,-C,,-alkyl, —C(0)—C,-C,,-alkenyl, —C(O)—C,-C,,-
alkenyl, —C(0)—C;-C,,-cycloalkyl, —C(0)-aryl,
—C(0O)-heteroaryl, —C(O)-heterocycloalkyl, —CONH,,
—CONH—C,-C, ,-alkyl, —CONH—C,-C, ,-alkenyl,
—CONH—C,-C,,-alkenyl, —CONH—C;-C, ,-cycloalkyl,
—CONH-aryl, —CONH-heteroaryl, —CONH-heterocy-
cloalkyl, —OCO,—C,-C,,-alkyl, —OCO,—C,-C,,-alk-
enyl, —OCO,—C,-C,,-alkenyl, —OCO,—C;-C,,-cy-
cloalkyl, —OCO,-aryl, —OCO,-heteroaryl, —OCO,-
heterocycloalkyl, —OCONH,, —OCONH—C,-C, ,-alkyl,
—OCONH—C,-C, ,-alkenyl, —OCONH—C,-C, ,-alk-
enyl, —OCONH—C,;-C,,-cycloalkyl, —OCONH-aryl,
—OCONH-heteroaryl, —OCONH-heterocycloalkyl,
—NHC(0)—C,-C,,-alkyl, —NHC(O)—C,-C,,-alkenyl,
—NHC(0)—C,-C,,-alkenyl, —NHC(0)—C;-C,,-cy-
cloalkyl, —NHC(O)-aryl, —NHC(O)-heteroaryl, —NHC
(O)-heterocycloalkyl, —NHCO,—C,-C, ,-alkyl,
—NHCO,—C,-C,,-alkenyl, —NHCO,—C,-C,,-alkenyl,
—NHCO,—C;-C, ,-cycloalkyl, —NHCO,-aryl,
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—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—C;-C, ,-cycloalkyl, —NHC(O)NH-aryl, —NHC
(O)NH-heteroaryl, NHC(O)NH-heterocycloalkyl, —NHC
(SNH,, —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,-C,-alkyl, —NHC(NH)
NH—C,-C,,-alkenyl, —NHC(NH)NH—C,-C,,-alkenyl,
—NHC(NH)NH—C,;-C,,-cycloalkyl, = —NHC(NH)NH-
aryl, —NHC(NH)NH-heteroaryl, —NHC(NH)NHheterocy-
cloalkyl, —NHC(NH)—C,-C,,-alkyl, —NHC(NH)—C,-
C,,-alkenyl, @ —NHC(NH)—C,-C,,-alkenyl, = —NHC
(NH)—C,-C, ,-cycloalkyl, —NHC(NH)-aryl, —NHC(NH)-
heteroaryl, —NHC(NH)-heterocycloalkyl, —C(NH)NH—
C,-C,,-alkyl, —CNH)NH—C,-C,,-alkenyl, —C(NH)
NH—C,-C, ,-alkenyl, C(NH)NH—C,-C, ,-cycloalkyl,
—C(NH)NH-aryl, —C(NH)NH-heteroaryl, —C(NH)
NHheterocycloalkyl, —S(0)—C,-C,,-alkyl, —S(0O)—C,-
C,,-alkenyl, —S(0)—C,-C,,-alkenyl, —S(0)—C;-C,,-
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—C;-C, ,-cycloalkyl, —SO,NH-aryl, —SO,NH-
heteroaryl, —SO,NH-heterocycloalkyl, —NHSO,—C,-
C,,-alkyl, —NHSO,—C,-C,,-alkenyl, —NHSO,—C,-
C,,-alkenyl, —NHSO,—C,-C,,-cycloalkyl, —NHSO,-
aryl, —NHSO,-heteroaryl, —NHSO,-heterocycloalkyl,
—CH,NH,, —CH,SO,CHj;, -aryl, -arylalkyl, -heteroaryl,
-heteroarylalkyl, -heterocycloalkyl, —C,-C,,-cycloalkyl,
polyalkoxyalkyl, polyalkoxy, -methoxymethoxy, -methoxy-
ethoxy, —SH, —S—C,-C,,-alkyl, —S—C,-C, ,-alkenyl,
—S—C,-Cy,-alkenyl, —S—C;-C,,-cycloalkyl, —S-aryl,
—S-heteroaryl, —S-heterocycloalkyl, or methylthiomethyl.
[0682] It is understood that the aryls, heteroaryls, alkyls,
and the like can be substituted.

[0683] 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: bron-
chogenic carcinoma (squamous cell or epidermoid, undif-
ferentiated small cell, undifferentiated large cell, adenocar-
cinoma), alveolar (bronchiolar) carcinoma, bronchial
adenoma, sarcoma, lymphoma, chondromatous hamartoma,
mesothelioma; Gastrointestinal: esophagus (squamous cell
carcinoma, larynx, adenocarcinoma, leilomyosarcoma, lym-
phoma), stomach (carcinoma, lymphoma, leiomyosarcoma),
pancreas (ductal adenocarcinoma, insulinoma, gluca-
gonoma, gastrinoma, carcinoid tumors, vipoma), small
bowel or small intestines (adenocarcinoma, lymphoma, car-
cinoid tumors, Karposi’s sarcoma, leiomyoma, heman-
gioma, lipoma, neurofibroma, fibroma), large bowel or large
intestines (adenocarcinoma, tubular adenoma, villous
adenoma, hamartoma, leiomyoma), colon, colon-rectum,
colorectal, rectum; Genitourinary tract: kidney (adenocarci-
noma, Wilm’s tumor (nephroblastoma), lymphoma, leuke-
mia), bladder and urethra (squamous cell carcinoma, tran-
sitional cell carcinoma, adenocarcinoma), prostate
(adenocarcinoma, sarcoma), testis (seminoma, teratoma,
embryonal carcinoma, teratocarcinoma, choriocarcinoma,
sarcoma, interstitial cell carcinoma, fibroma, fibroadenoma,
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adenomatoid tumors, lipoma); Liver: hepatoma (hepatocel-
Iular carcinoma), cholangiocarcinoma, hepatoblastoma,
angiosarcoma, hepatocellular adenoma, hemangioma, bil-
iary passages; Bone: osteogenic sarcoma (osteosarcoma),
fibrosarcoma, malignant fibrous histiocytoma, chondrosar-
coma, Ewing’s sarcoma, malignant lymphoma (reticulum
cell sarcoma), multiple myeloma, malignant giant cell tumor
chordoma, osteochronfroma (osteocartilaginous exostoses),
benign chondroma, chondroblastoma, chondromyxofi-
broma, 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 (pine-
aloma), glioblastoma multiform, oligodendroglioma,
schwannoma, retinoblastoma, congenital tumors), spinal
cord neurofibroma, meningioma, glioma, sarcoma); Gyne-
cological: uterus (endometrial carcinoma), cervix (cervical
carcinoma, pre-tumor cervical dysplasia), ovaries (ovarian
carcinoma (serous cystadenocarcinoma, mucinous cystade-
nocarcinoma, unclassified carcinoma), granulosa-thecal cell
tumors, Sertoli-Leydig cell tumors, dysgerminoma, malig-
nant teratoma), vulva (squamous cell carcinoma, intraepi-
thelial carcinoma, adenocarcinoma, fibrosarcoma, mela-
noma), vagina (clear cell carcinoma, squamous cell
carcinoma, botryoid sarcoma (embryonal rhabdomyosar-
coma), fallopian tubes (carcinoma), breast; Hematologic:
blood (myeloid leukemia (acute and chronic), acute lym-
phoblastic leukemia, chronic lymphocytic leukemia, myelo-
proliferative diseases, multiple myeloma, myelodysplastic
syndrome), Hodgkin’s disease, non-Hodgkin’s lymphoma
(malignant 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, fol-
licular thyroid carcinoma; medullary thyroid carcinoma,
undifferentiated thyroid cancer, multiple endocrine neopla-
sia type 2A, multiple endocrine neoplasia type 2B, familial
medullary thyroid cancer, pheochromocytoma, paragan-
glioma; and Adrenal glands: neuroblastoma. Thus, the term
“cancerous cell” as provided herein, includes a cell afflicted
by any one of the above-identified conditions.

[0684] The term “EGFR” herein refers to epidermal
growth factor receptor kinase.

[0685] The term “HER” or “Her”, herein refers to human
epidermal growth factor receptor kinase.

[0686] 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.

[0687] “Treat”, “treating” and “treatment” refer to a
method of alleviating or abating a disease and/or its atten-
dant symptoms.

[0688] As wused herein, “preventing” or “prevent”
describes reducing or eliminating the onset of the symptoms
or complications of the disease, condition or disorder.
[0689] As used 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
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following amino acid residues of epidermal growth factor
receptor (EGFR): Lys745, Leu788, Ala 743, Cys755,
Leu777, Phe856, Asp855, Met766, 11759, Glu762, and/or
Ala763.

[0690] As used 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.

[0691] As used herein the term “GDC0973” or “Cobime-
tinib” refers to a compound having the chemical structure:

HO

[0692] As used herein, the term “pharmaceutically accept-
able 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. Pharma-
ceutically acceptable salts are well known in the art. For
example, S. M. Berge, et al. describes pharmaceutically
acceptable salts in detail in J. Pharmaceutical Sciences, 66:
1-19 (1977). The salts can be prepared in situ during the final
isolation and purification of the compounds of the disclo-
sure, or separately by reacting the free base function with a
suitable organic acid.

[0693] 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, sul-
furic 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, ascor-
bate, aspartate, benzenesulfonate, benzoate, bisulfate,
borate, butyrate, camphorate, camphorsulfonate, citrate,
cyclopentanepropionate, digluconate, dodecylsulfate, eth-
anesulfonate, formate, fumarate, glucoheptonate, glycero-
phosphate, gluconate, hemisulfate, heptanoate, hexanoate,
hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate, lac-
tate, laurate, lauryl sulfate, malate, maleate, malonate, meth-
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anesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate,
oleate, oxalate, palmitate, pamoate, pectinate, persulfate,
3-phenylpropionate, phosphate, picrate, pivalate, propi-
onate, stearate, succinate, sulfate, tartrate, thiocyanate,
p-toluenesulfonate, undecanoate, 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 ammo-
nium, 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.

[0694] As used herein, the term “pharmaceutically accept-
able ester” refers to esters of the compounds formed by the
process of the present disclosure which hydrolyze in 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 pharma-
ceutically 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, propi-
onates, butyrates, acrylates and ethylsuccinates.

[0695] 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 for-
mulae of the instant disclosure. Various forms of prodrugs
are known in the art, for example, as discussed in Bund-
gaard, (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 Appli-
cation of Prodrugs, Textbook of Drug Design and Develop-
ment, 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 Metabo-
lism: Chemistry, Biochemistry And Enzymology,” John
Wiley and Sons, Ltd. (2002).

[0696] This disclosure also encompasses pharmaceutical
compositions containing, and methods of treating disorders
through administering, pharmaceutically acceptable prod-
rugs of compounds of the disclosure. For example, com-
pounds of the disclosure having free amino, amido, hydroxy
or carboxylic groups can be converted into prodrugs. Pro-
drugs 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
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and also includes 4-hydroxyproline, hydroxylysine, dem-
osine, isodemosine, 3-methylhistidine, norvalin, beta-ala-
nine, 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 alky] esters.
Free hydroxy groups may be derivatized using groups
including but not limited to hemisuccinates, phosphate
esters, dimethylaminoacetates, and phosphoryloxymethyl-
oxy 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 pro-
drugs, 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 functional-
ities, or where the acyl group is an amino acid ester as
described above, are also encompassed. Prodrugs of this
type are described in J. Med. Chem. 1996, 39, 10. Free
amines can also be derivatized as amides, sulfonamides or
phosphonamides. All of these prodrug moieties may incor-
porate groups including but not limited to ether, amine and
carboxylic acid functionalities

[0697] Combinations of substituents and variables envi-
sioned 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 suffi-
cient 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 prophy-
lactic administration to a subject).

[0698] 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.

[0699] 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 pharmaceutically acceptable salt, hydrate, solvate, pro-
drug, stereoisomer, or tautomer thereof, optionally in com-
bination with a second agent wherein said second agent
prevents EGFR dimer formation and instructions for use in
treating cancer.

[0700] In another aspect, the disclosure provides a method
of synthesizing a compound of disclosed herein.

[0701] The synthesis of the compounds of the disclosure
can be found herein and in the Examples below.

[0702] 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.

[0703] Another aspect is an isotopically labeled com-
pound 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, 2H, '*C, 13C, *®F, S, 3P,
1251, and **'1) introduced into the compound. Such com-
pounds are useful for drug metabolism studies and diagnos-
tics, as well as therapeutic applications.

[0704] 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 phar-
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maceutically 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 inor-
ganic or organic base.

[0705] Alternatively, the salt forms of the compounds of
the disclosure can be prepared using salts of the starting
materials or intermediates.

[0706] 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, etc.).

[0707] 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 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-acyloxyalky-
Icarbanochloridate, para-nitrophenyl carbonate, or the like).
[0708] 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 appli-
cable 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.
[0709] Compounds of the present disclosure can be con-
veniently prepared, or formed during the process of the
disclosure, as solvates (e.g., hydrates). Hydrates of com-
pounds of the present disclosure can be conveniently pre-
pared by recrystallization from an aqueous/organic solvent
mixture, using organic solvents such as dioxin, tetrahydro-
furan or methanol.

[0710] 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., camphorsul-
fonic 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.

[0711] In addition, some of the compounds of this disclo-
sure have one or more double bonds, or one or more
asymmetric centers. Such compounds can occur as race-
mates, 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 stereochem-
istry, 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.

[0712] Optical isomers may be prepared from their respec-
tive 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
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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 Reso-
Iutions (John Wiley & Sons, 1981).

[0713] “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 mir-
ror images of one another are termed “diastereoisomers”,
and stereoisomers that are non-superimposable mirror
images of each other are termed “enantiomers”™ or some-
times optical isomers. A mixture containing equal amounts
of individual enantiomeric forms of opposite chirality is
termed a “racemic mixture”.

[0714] A carbon atom bonded to four non-identical sub-
stituents is termed a “chiral center”.

[0715] “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 arrange-
ment 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).

[0716] “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.
[0717] 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 isomers are arranged differently in
space. Atropic isomers owe their existence to a restricted
rotation caused by hindrance of rotation of large groups
about a central bond. Such atropic isomers typically exist as
a mixture, however as a result of recent advances in chro-
matography techniques; it has been possible to separate
mixtures of two atropic isomers in select cases.

[0718] “Tautomer” is one of two or more structural iso-
mers 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. 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.

[0719] Of the various types of tautomerism that are pos-
sible, two are commonly observed. In keto-enol tautomerism
a simultaneous shift of electrons and a hydrogen atom
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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 mol-
ecule 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-enam-
ine.

[0720] 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 disclo-
sure 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 7 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 trans 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.

[0721] 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 iso-
mers, such as geometrical isomers, optical isomers based on
an asymmetrical carbon, stereoisomers, tautomers, and the
like.

[0722] Furthermore, so-called metabolite which is pro-
duced by degradation of the present compound in vivo is
included in the scope of the present disclosure.

[0723] The term “crystal polymorphs™, “polymorphs™ or
“crystal forms™ means crystal structures in which a com-
pound (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, melt-
ing points, density hardness, crystal shape, optical and
electrical properties, stability and solubility. Recrystalliza-
tion 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.

[0724] Additionally, the compounds of the present disclo-
sure, 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, etc.
Non-limiting examples of solvates include ethanol solvates,
acetone solvates, etc.

[0725] “Solvate” means solvent addition forms that con-
tain 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 com-
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bination of one or more molecules of water with one
molecule of the substance in which the water retains its
molecular state as H,O.

[0726] The synthesized compounds can be separated from
a reaction mixture and further purified by a method such as
column chromatography, high pressure liquid chromatogra-
phy, 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, etc. 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 pro-
duce the desired bridged macrocyclic products of the present
disclosure. Synthetic chemistry transformations and protect-
ing group methodologies (protection and deprotection) use-
ful in synthesizing the compounds described herein are
known in the art and include, for example, those such as
described in R. Larock, Comprehensive Organic Transfor-
mations, 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 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.

[0727] 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 metabo-
lism and alter rate of excretion.

[0728] 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.

[0729] 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

[0730] 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 pharmaceu-
tically acceptable salt, ester or prodrug thereof. Suitable
synthetic routes are depicted in the schemes below.

[0731] Compounds of the present disclosure can be pre-
pared in a variety of ways using commercially available
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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 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, 57 edi-
tion, 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, incorpo-
rated by reference herein, are useful and recognized refer-
ence 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.
[0732] The compounds of disclosed herein may be pre-
pared 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 protect-
ing 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.
[0733] Those skilled in the art will recognize if a stereo-
center exists in the compounds of disclosed herein. Accord-
ingly, the present disclosure includes both possible stereoi-
somers (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).

[0734] The compounds described herein may be made
from commercially available starting materials or synthe-
sized using known organic, inorganic, and/or enzymatic
processes.

[0735] 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.

[0736] 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
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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 assem-
bling intermediates Ib, Ic, 1d, le, 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 illus-
trated.

General Scheme 1
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[0737] The general way of preparing representative com-
pounds of the present disclosure (i.e., Compound (I') shown
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above) using intermediates Ib, Ic, 1d, 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., CHCl,, at elevated tem-
peratures provides intermediate le. Alternatively, Interme-
diate 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 le using a base, e.g., lithium
hydroxide (LiOH) in a solvent, e.g., tetrahydrofuran (THF),
methanol (MeOH), and/or water (H,O), provides If. Cou-
pling of acid If and amine Ig under standard coupling
conditions using a coupling reagent, e.g., [bis(dimethyl-
amino)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-diisopropy-
lethylamine (DIPEA), in a solvent, e.g., dichloromethane or
DMEF, provides Compound (I').

General Scheme 2
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wherein R;-R,, R;s, R4, m and n are defined herein.

[0738] The general way of preparing representative com-
pounds of the present disclosure (i.e., Compound (I') shown
above) using intermediates Ig, Th, Ii, and Jj is outlined in
General Scheme 2. Nucleophilic addition of Th to Ii using a
base, e.g., potassium carbonate (K,COj;), 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]-1H-1,2,3-triazolo[4,5-b]pyri-
dinium 3-oxide hexafluoro-phosphate (HATU), or O-benzo-
triazole-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 R;-R,, R;5, R;5, m and n are defined herein.
[0739] The general way of preparing representative com-
pounds of the present disclosure (i.e., Compound (I') shown
above) using intermediates Ig, Th, Ik, and Il is outlined in
General Scheme 3. Acylation of amine Th with Ik using a
base, e.g., triethylamine or N,N-diisopropylethylamine (DI-
PEA), in a solvent, e.g., dichloromethane, DMF provides
intermediate I1. Coupling of carboxylic acid Il with amine Ig
under standard coupling conditions using a coupling
reagent, e.g., [bis(dimethylamino)methylene]-1H-1,2,3-tri-
azolo[4,5-b]pyridinium  3-oxide  hexafluoro-phosphate
(HATU), or O-benzotriazole-N,N,N'N'-tetramethyl-uro-
nium-hexafluoro-phosphate (HBTU), and a base, e.g., tri-
ethylamine or N,N-diisopropylethylamine (DIPEA), in a
solvent, e.g., dichloromethane or DMF, provides Compound
@).

[0740] 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.

[0741] It should be understood that in the description and
formulae shown above, the various groups R;-R,, R, 5, Ryq,
R,,, m and n and other variables are as defined herein,
except where otherwise indicated. Furthermore, for syn-
thetic purposes, the compounds of General Schemes 1-3 are
mere representatives with elected radicals to illustrate the
general synthetic methodology of the compounds of dis-
closed herein.

Biological Assays

Biochemical Assays

[0742] 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 vary-
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ing kinase activity and ATP concentrations. Compounds of
the present disclosure are diluted into the assay mixture and
1C,, values are determined using 12-point inhibition curves.

Phospho-EGFR Target Modulation Assays and ELISA

[0743] 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 com-
pounds of the present disclosure are then added and ICj,
values are determined using an EGFR biochemical assay
described above.

[0744] 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. Chemilumi-
nescent detection is carried out with SuperSignal ELISA
Pico substrate. Signal is read on EnVision plate reader using
built-in UltralLUM setting.

Western Blotting

[0745] 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 wash-
ing. HRP is detected using a HRP substrate reagent and
recorded with an imager.

Cell Proliferation Assays

[0746] Cell lines are plated in media. The compounds of
the present disclosure are then serially diluted and trans-
ferred to the cells. Cell viability is measured via a lumines-
cent readout. Data is analyzed by non-linear regression
curve-fitting.

Methods of the Disclosure

[0747] Inanother 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 com-
prises 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 pre-
vents 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 cetux-
imab.

[0748] 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
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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 resi-
due 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 sec-
ond 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.

[0749] 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 accept-
able salt, hydrate, solvate, prodrug, stereoisomer, or tau-
tomer 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 embodi-
ments, the second agent that prevents kinase dimer forma-
tion 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.

[0750] 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 accept-
able salt, hydrate, solvate, prodrug, stereoisomer, or tau-
tomer thereof, and a second agent wherein said second agent
prevents dimer formation of the kinase. In some embodi-
ments, 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 cetux-
imab.

[0751] 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 admin-
istering 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 panitu-
mumab. In further embodiments, the second agent that
prevents EGFR dimer formation is cetuximab.

[0752] 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, sol-
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vate, 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 panitu-
mumab. In further embodiments, the second agent that
prevents EGFR dimer formation is cetuximab.

[0753] 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 a compound of disclosed herein, or a pharma-
ceutically acceptable salt, hydrate, solvate, prodrug, stereoi-
somer, 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 pre-
vents kinase dimer formation is an antibody. In further
embodiments, the second agent prevents EGFR dimer for-
mation. 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.

[0754] In some embodiments, the disease is mediated by
EGFR (e.g., EGFR plays a role in the initiation or devel-
opment of the disease). In further embodiments, the EGFR
is a Her-kinase. In further embodiments, the Her-kinase is
HER1, HER2, or HER4.

[0755] 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 pharma-
ceutically acceptable salt, hydrate, solvate, prodrug, stereoi-
somer, 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 resi-
due 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.

[0756] In other embodiments, the disease is mediated by
EGFR (e.g., EGFR plays a role in the initiation or devel-
opment 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 panitu-
mumab. In further embodiments, the second agent that
prevents EGFR dimer formation is cetuximab.

[0757] In certain embodiments, the disease is cancer or a
proliferation disease.

[0758] 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,
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hepatocellular carcinoma, papillary renal carcinoma, head
and neck squamous cell carcinoma, leukemias, lymphomas,
myelomas, or solid tumors.

[0759] 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, burns, dermatitis, neuroin-
flammation, allergy, pain, neuropathic pain, fever, pulmo-
nary disorders, lung inflammation, adult respiratory distress
syndrome, pulmonary sarcoisosis, asthma, silicosis, chronic
pulmonary inflammatory disease, and chronic obstructive
pulmonary disease (COPD), cardiovascular disease, arterio-
sclerosis, myocardial infarction (including post-myocardial
infarction indications), thrombosis, congestive heart failure,
cardiac reperfusion injury, as well as complications associ-
ated 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 isch-
emia, 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, ulcer-
ative 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 syn-
drome (AIDS), AIDS, ARC (AIDS related complex), pneu-
monia, herpes virus, myalgias due to infection, influenza,
autoimmune disease, graft vs. host reaction and allograft
rejections, treatment of bone resorption diseases, osteopo-
rosis, multiple sclerosis, cancer, leukemia, lymphoma, col-
orectal cancer, brain cancer, bone cancer, epithelial call-
derived neoplasia (epithelial carcinoma), basal cell
carcinoma, adenocarcinoma, gastrointestinal cancer, lip can-
cer, mouth cancer, esophageal cancer, small bowel cancer,
stomach cancer, colon cancer, liver cancer, bladder cancer,
pancreas cancer, ovarian cancer, cervical cancer, lung can-
cer, 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) and acute promyelocytic leukemia (APL),
angiogenesis including neoplasia, metastasis, central ner-
vous system disorders, central nervous system disorders
having an inflammatory or apoptotic component, Alzheim-
er’s disease, Parkinson’s disease, Huntington’s disease,
amyotrophic lateral sclerosis, spinal cord injury, and periph-
eral neuropathy, or B-Cell Lymphoma.

[0760] In further embodiments, the disease is inflamma-
tion, 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, arterio-
sclerosis, myocardial infarction (including post-myocardial
infarction indications), congestive heart failure, cardiac rep-
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erfusion injury, inflammatory bowel disease, Crohn’s dis-
ease, gastritis, irritable bowel syndrome, leukemia or lym-
phoma.

[0761] Another aspect of the disclosure provides a method
of treating a kinase mediated disorder, the method compris-
ing administering to a subject in need thereof an effective
amount of a compound of disclosed herein, or a pharma-
ceutically acceptable salt, hydrate, solvate, prodrug, stereoi-
somer, 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 simultane-
ously or sequentially.

[0762] In another aspect, the disclosure provides a method
of treating a kinase mediated disorder, the method compris-
ing administering to a subject in need thereof an effective
amount of a compound of disclosed herein, or a pharma-
ceutically acceptable salt, hydrate, solvate, prodrug, stereoi-
somer, or tautomer thereof, and a second agent wherein said
second agent prevents EGFR dimer formation. In other
embodiments, the compound is an inhibitor of HERI1,
HER2, 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 sec-
ond agent that prevents EGFR dimer formation is cetux-
imab, trastuzumab, or panitumumab. In further embodi-
ments, the second agent that prevents EGFR dimer
formation is cetuximab.

[0763] In other embodiments, the disease is cancer. In
further embodiments, the cancer is lung cancer, colon can-
cer, 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, hepatocel-
Iular carcinoma, papillary renal carcinoma, head and neck
squamous cell carcinoma, leukemias, lymphomas, myelo-
mas, or solid tumors.

[0764] 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.

[0765] 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 panitu-
mumab. In further embodiments, the second agent that
prevents EGFR dimer formation is cetuximab.
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[0766] In certain embodiments, the EGFR activation is
selected from mutation of EGFR, amplification of EGFR,
expression of EGFR, and ligand mediated activation of
EGFR.

[0767] In further embodiments, the mutation of EGFR is
located at G7198, G719C, G719A, L858R, L.861Q, an exon
19 deletion mutation, or an exon 20 insertion mutation.
[0768] 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, sol-
vate, prodrug, stereoisomer, or tautomer thereof.

[0769] 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 of cancer, comprising administering to the
subject an effective amount of a compound of disclosed
herein, or a pharmaceutically acceptable salt, hydrate, sol-
vate, prodrug, stereoisomer, or tautomer thereof, and option-
ally 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 panitu-
mumab. In further embodiments, the second agent that
prevents EGFR dimer formation is cetuximab.

[0770] 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 per-
formed 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 harbor-
ing 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, L.718Q, 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.
[0771] Inanother 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 ampli-
fication of ERBB2. In further embodiments, the mutation is
a mutation in exon 20 of ERBB2.

[0772] 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
ERBB2 activation is selected from mutation of ERBB2,
expression of ERBB2 and amplification of ERBB2. In
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further embodiments, the mutation is a mutation in exon 20
of ERBB2. 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.

[0773] Inanother 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.
[0774] Inanother 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, trastu-
zumab, or panitumumab. In further embodiments, the sec-
ond agent that prevents ERBB2 dimer formation is cetux-
imab.

[0775] Another aspect of the disclosure provides a method
of preventing resistance to a known EGFR inhibitor, includ-
ing 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.

[0776] Another aspect of the disclosure provides a method
of preventing resistance to a known EGFR inhibitor, includ-
ing 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 cetux-
imab, trastuzumab, or panitumumab. In further embodi-
ments, the second agent that prevents EGFR dimer forma-
tion is cetuximab.

[0777] 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.
[0778] In another aspect, the disclosure provides a com-
pound 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.
[0779] In another aspect, the disclosure provides a com-
pound of disclosed herein, or a pharmaceutically acceptable
salt, hydrate, solvate, prodrug, stereoisomer, or tautomer
thereof, and a second agent wherein said second agent
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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 panitu-
mumab. In further embodiments, the second agent that
prevents EGFR dimer formation is cetuximab.

[0780] In still another aspect, the disclosure provides the
use of a compound of disclosed herein, or a pharmaceuti-
cally acceptable salt, hydrate, solvate, prodrug, stereoiso-
mer, or tautomer thereof, in the treatment or prevention of a
disease in which EGFR plays a role.

[0781] Inanother 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 sec-
ond agent that prevents EGFR dimer formation is cetux-
imab, trastuzumab, or panitumumab. In further embodi-
ments, the second agent that prevents EGFR dimer
formation is cetuximab.

[0782] 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 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 treat-
ment 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.

[0783] 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 dis-
eases, metabolic diseases, neurological and neurodegenera-
tive diseases, cardiovascular diseases, hormone related dis-
eases, allergies, asthma, and Alzheimer’s disease. In other
embodiments, said condition is selected from a proliferative
disorder and a neurodegenerative disorder.

[0784] One aspect of this disclosure provides compounds
that are useful for the treatment of diseases, disorders, and
conditions characterized by excessive or abnormal cell pro-
liferation. Such diseases include, but are not limited to, a
proliferative or hyperproliferative disease, and a neurode-
generative disease. Examples of proliferative and hyperpro-
liferative 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 carci-
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noma, large cell carcinoma, small cell carcinoma, lung
adenocarcinoma; bone; colon; colorectal; adenoma; pan-
creas, adenocarcinoma; thyroid, follicular carcinoma, undif-
ferentiated 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 cancers:
head and neck, oropharangeal, non-small cell lung cancer
(NSCLC), endometrial, hepatocarcinoma, Non-Hodgkins
lymphoma, and pulmonary.

[0785] The term “cancer” refers to any cancer caused by
the proliferation of malignant neoplastic cells, such as
tumors, neoplasms, carcinomas, sarcomas, leukemias, lym-
phomas 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 leuke-
mia, lymphomas, and multiple myeloma, non-Hodgkin lym-
phoma, 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 syn-
drome, childhood solid tumors such as brain tumors, neu-
roblastoma, 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’s
syndrome (e.g., medulloblastoma, meningioma, etc.), and
liver cancer. Additional exemplary forms of cancer which
may be treated by the subject compounds include, but are
not limited to, cancer of skeletal or smooth muscle, stomach
cancer, cancer of the small intestine, rectum carcinoma,
cancer of the salivary gland, endometrial cancer, adrenal
cancer, anal cancer, rectal cancer, parathyroid cancer, and
pituitary cancer.

[0786] Additional cancers that the compounds described
herein may be useful in preventing, treating and studying
are, for example, colon carcinoma, familiary adenomatous
polyposis carcinoma and hereditary non-polyposis colorec-
tal cancer, or melanoma. Further, cancers include, but are not
limited to, labial carcinoma, larynx carcinoma, hypopharynx
carcinoma, tongue carcinoma, salivary gland carcinoma,
gastric carcinoma, adenocarcinoma, thyroid cancer (medul-
lary and papillary thyroid carcinoma), renal carcinoma,
kidney parenchyma carcinoma, cervix carcinoma, uterine
corpus carcinoma, endometrium carcinoma, chorion carci-
noma, testis carcinoma, urinary carcinoma, melanoma, brain
tumors such as glioblastoma, astrocytoma, meningioma,
medulloblastoma and peripheral neuroectodermal tumors,
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gall bladder carcinoma, bronchial carcinoma, multiple
myeloma, basalioma, teratoma, retinoblastoma, choroidea
melanoma, seminoma, rhabdomyosarcoma, craniopharyn-
geoma, osteosarcoma, chondrosarcoma, myosarcoma, lipos-
arcoma, fibrosarcoma, Ewing sarcoma, and plasmocytoma.
In one aspect of the disclosure, the present disclosure
provides for the use of one or more compounds of the
disclosure in the manufacture of a medicament for the
treatment of cancer, including without limitation the various
types of cancer disclosed herein.

[0787] In some embodiments, the compounds of this dis-
closure are useful for treating cancer, such as colorectal,
thyroid, breast, and lung cancer; and myeloproliferative
disorders, such as polycythemia vera, thrombocythemia,
myeloid metaplasia with myelofibrosis, chronic myelog-
enous leukemia, chronic myelomonocytic leukemia, hypere-
osinophilic syndrome, juvenile myelomonocytic leukemia,
and systemic mast cell disease. In some embodiments, the
compounds of this disclosure are useful for treating
hematopoietic disorders, in particular, acute-myelogenous
leukemia (AML), chronic-myelogenous leukemia (CML),
acute-promyelocytic leukemia, and acute lymphocytic leu-
kemia (ALL).

[0788] This disclosure further embraces the treatment or
prevention of cell proliferative disorders such as hyperpla-
sias, dysplasias and pre-cancerous lesions. Dysplasia is the
earliest form of pre-cancerous lesion recognizable in a
biopsy by a pathologist. The subject compounds may be
administered for the purpose of preventing said hyperpla-
sias, dysplasias or pre-cancerous lesions from continuing to
expand or from becoming cancerous. Examples of pre-
cancerous lesions may occur in skin, esophageal tissue,
breast and cervical intra-epithelial tissue.

[0789] Examples of neurodegenerative diseases include,
without limitation, Adrenoleukodystrophy (ALD), Alexan-
der’s disease, Alper’s disease, Alzheimer’s disease, Amyo-
trophic lateral sclerosis (Lou Gehrig’s Disease), Ataxia
telangiectasia, Batten disease (also known as Spielmeyer-
Vogt-Sjogren-Batten disease), Bovine spongiform encepha-
lopathy (BSE), Canavan disease, Cockayne syndrome, Cor-
ticobasal degeneration, Creutzfeldt-Jakob disease, Familial
fatal insomnia, Frontotemporal lobar degeneration, Hunting-
ton’s disease, HIV-associated dementia, Kennedy’s disease,
Krabbe’s disease, Lewy body dementia, Neuroborreliosis,
Machado-Joseph disease (Spinocerebellar ataxia type 3),
Multiple System Atrophy, Multiple sclerosis, Narcolepsy,
Niemann Pick disease, Parkinson’s disease, Pelizaeus-Mer-
zbacher Disease, Pick’s disease, Primary lateral sclerosis,
Prion diseases, Progressive Supranuclear Palsy, Refsum’s
disease, Sandhoff disease, Schilder’s disease, Subacute com-
bined degeneration of spinal cord secondary to Pernicious
Anaemia, Spielmeyer-Vogt-Sjogren-Batten disease (also
known as Batten disease), Spinocerebellar ataxia (multiple
types with varying characteristics), Spinal muscular atrophy,
Steele-Richardson-Olszewski disease, Tabes dorsalis, and
Toxic encephalopathy.

[0790] Another aspect of this disclosure provides a
method for the treatment or lessening the severity of a
disease selected from a proliferative or hyperproliterative
disease, or a neurodegenerative disease, comprising admin-
istering an effective amount of a compound, or a pharma-
ceutically acceptable composition comprising a compound,
to a subject in need thereof. In other embodiments, the
method further comprises administering a second agent
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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 cetux-
imab, trastuzumab, or panitumumab. In further embodi-
ments, the second agent that prevents EGFR dimer forma-
tion is cetuximab.

[0791] As inhibitors of Her kinases, the compounds and
compositions of this disclosure are also useful in biological
samples. One aspect of the disclosure relates to inhibiting
protein kinase activity in a biological sample, which method
comprises contacting said biological sample with a com-
pound of the disclosure or a composition comprising said
compound. The term “biological sample”, as used herein,
means an in vitro or an ex vivo sample, including, without
limitation, cell cultures or extracts thereof; biopsied material
obtained from a mammal or extracts thereof; and blood,
saliva, urine, feces, semen, tears, or other body fluids or
extracts thereof. Inhibition of protein kinase activity in a
biological sample is useful for a variety of purposes that are
known to one of skill in the art. Examples of such purposes
include, but are not limited to, blood transfusion, organ-
transplantation, and biological specimen storage.

[0792] Another aspect of this disclosure relates to the
study of Her kinases in biological and pathological phenom-
ena; the study of intracellular signal transduction pathways
mediated by such protein kinases; and the comparative
evaluation of new protein kinase inhibitors. Examples of
such uses include, but are not limited to, biological assays
such as enzyme assays and cell-based assays.

[0793] The activity of the compounds and compositions of
the present disclosure as Her kinase inhibitors may be
assayed in vitro, in vivo, or in a cell line. In vitro assays
include assays that determine inhibition of either the kinase
activity or ATPase activity of the activated kinase. Alternate
in vitro assays quantitate the ability of the inhibitor to bind
to the protein kinase and may be measured either by radio
labelling the inhibitor prior to binding, isolating the inhibi-
tor/kinase complex and determining the amount of radio
label bound, or by running a competition experiment where
new inhibitors are incubated with the kinase bound to known
radioligands. Detailed conditions for assaying a compound
utilized in this disclosure as an inhibitor of various kinases
are set forth in the Examples below.

[0794] In accordance with the foregoing, the present dis-
closure further provides a method for preventing or treating
any of the diseases or disorders described above in a subject
in need of such treatment, which method comprises admin-
istering to said subject a therapeutically effective amount of
a compound of the disclosure, or a pharmaceutically accept-
able salt, hydrate, solvate, prodrug, stereoisomer, or tau-
tomer thereof, and optionally a second agent wherein said
second agent prevents EGFR dimer formation. For any of
the above uses, the required dosage will vary depending on
the mode of administration, the particular condition to be
treated and the effect desired.

[0795] In other embodiments, the compound and the sec-
ond agent that prevents EGFR dimer formation are admin-
istered simultaneously or sequentially.

Pharmaceutical Compositions

[0796] In another aspect, the disclosure provides a phar-
maceutical composition comprising a compound of dis-
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closed herein, or a pharmaceutically acceptable ester, salt, or
prodrug thereof, together with a pharmaceutically accept-
able carrier.

[0797] In another aspect, the disclosure provides a phar-
maceutical composition comprising a compound of dis-
closed herein, or a pharmaceutically acceptable ester, salt, or
prodrug thereof, and a second agent wherein said second
agent prevents EGFR dimer formation together with a
pharmaceutically acceptable carrier. 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.

[0798] Compounds of the disclosure can be administered
as pharmaceutical compositions by any conventional route,
in particular enterally, e.g., orally, e.g., in the form of tablets
or capsules, or parenterally, e.g., in the form of injectable
solutions or suspensions, topically, e.g., in the form of
lotions, gels, ointments or creams, or in a nasal or supposi-
tory form. Pharmaceutical compositions comprising a com-
pound of the present disclosure in free form or in a phar-
maceutically acceptable salt form in association and
optionally a second agent wherein said second agent pre-
vents EGFR dimer formation with at least one pharmaceu-
tically acceptable carrier or diluent can be manufactured in
a conventional manner by mixing, granulating or coating
methods. For example, oral compositions can be tablets or
gelatin capsules comprising the active ingredient together
with a) diluents, e.g., lactose, dextrose, sucrose, mannitol,
sorbitol, cellulose and/or glycine; b) lubricants, e.g., silica,
talcum, stearic acid, its magnesium or calcium salt and/or
polyethyleneglycol; for tablets also ¢) binders, e.g., magne-
sium aluminum silicate, starch paste, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose and or
polyvinylpyrrolidone; if desired d) disintegrants, e.g.,
starches, agar, alginic acid or its sodium salt, or effervescent
mixtures; and/or e) absorbents, colorants, flavors and sweet-
eners. Injectable compositions can be aqueous isotonic
solutions or suspensions, and suppositories can be prepared
from fatty emulsions or suspensions. The compositions may
be sterilized and/or contain adjuvants, such as preserving,
stabilizing, wetting or emulsifying agents, solution promot-
ers, salts for regulating the osmotic pressure and/or buffers.
In addition, they may also contain other therapeutically
valuable substances. Suitable formulations for transdermal
applications include an effective amount of a compound of
the present disclosure with a carrier. A carrier can include
absorbable pharmacologically acceptable solvents to assist
passage through the skin of the host. For example, trans-
dermal devices are in the form of a bandage comprising a
backing member, a reservoir containing the compound
optionally with carriers, optionally a rate controlling barrier
to deliver the compound to the skin of the host at a controlled
and predetermined rate over a prolonged period of time, and
means to secure the device to the skin. Matrix transdermal
formulations may also be used. Suitable formulations for
topical application, e.g., to the skin and eyes, are preferably
aqueous solutions, ointments, creams or gels well-known in
the art. Such may contain solubilizers, stabilizers, tonicity
enhancing agents, buffers and preservatives.

[0799] Compounds and compositions of the disclosure can
be administered in therapeutically effective amounts in a
combinational therapy with one or more therapeutic agents
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(pharmaceutical combinations) or modalities, e.g., a second
agent wherein said second agent prevents EGFR dimer
formation, non-drug therapies, etc. For example, synergistic
effects can occur with agents that prevents EGFR dimer
formation, other anti-proliferative, anti-cancer, immuno-
modulatory or anti-inflammatory substances. Where the
compounds of the disclosure are administered in conjunction
with other therapies, dosages of the co-administered com-
pounds will of course vary depending on the type of co-drug
employed, on the specific drug employed, on the condition
being treated and so forth.

[0800] Combination therapy includes the administration
of'the subject compounds in further combination with one or
more other biologically active ingredients (such as, but not
limited to, a second agent wherein said second agent pre-
vents EGFR dimer formation, a second and different anti-
neoplastic agent) and non-drug therapies (such as, but not
limited to, surgery or radiation treatment). For instance, the
compounds of the disclosure can be used in combination
with other pharmaceutically active compounds, preferably
compounds that are able to enhance the effect of the com-
pounds of the disclosure. The compounds of the disclosure
can be administered simultaneously (as a single preparation
or separate preparation) or sequentially to the other drug
therapy or treatment modality. In general, a combination
therapy envisions administration of two or more drugs
during a single cycle or course of therapy.

[0801] Inone aspect of the disclosure, the compounds may
be administered in combination with one or more agents that
prevent 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.

[0802] In another aspect of the disclosure, the compounds
may be administered in combination with one or more
separate pharmaceutical agents, e.g., a chemotherapeutic
agent, an immunotherapeutic agent, or an adjunctive thera-
peutic agent. In one embodiment, the chemotherapeutic
agent reduces or inhibits the binding of ATP with EGFR
(e.g., gefitinib, erlotinib, AZD9291, CO-1686 or WZ4002).
[0803] The pharmaceutical compositions of the present
disclosure comprise a therapeutically effective amount of a
compound of the present disclosure formulated together
with one or more pharmaceutically acceptable carriers. As
used herein, the term “pharmaceutically acceptable carrier”
means a non-toxic, inert solid, semi-solid or liquid filler,
diluent, encapsulating material or formulation auxiliary of
any type. The pharmaceutical compositions of this disclo-
sure can be administered to humans and other animals orally,
rectally, parenterally, intracisternally, intravaginally, intrap-
eritoneally, topically (as by powders, ointments, or drops),
buccally, or as an oral or nasal spray. In other embodiments,
the composition 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.

[0804] Liquid dosage forms for oral administration
include pharmaceutically acceptable emulsions, microemul-
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sions, solutions, suspensions, syrups and elixirs. In addition
to the active compounds, the liquid dosage forms may
contain inert diluents commonly used in the art such as, for
example, water or other solvents, solubilizing agents and
emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl
carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate,
propylene glycol, 1,3-butylene glycol, dimethylformamide,
oils (in particular, cottonseed, groundnut, corn, germ, olive,
castor, and sesame oils), glycerol, tetrahydrofurfuryl alco-
hol, polyethylene glycols and fatty acid esters of sorbitan,
and mixtures thereof. Besides inert diluents, the oral com-
positions can also include adjuvants such as wetting agents,
emulsifying and suspending agents, sweetening, flavoring,
and perfuming agents.

[0805] Injectable preparations, for example, sterile inject-
able aqueous or oleaginous suspensions may be formulated
according to the known art using suitable dispersing or
wetting agents and suspending agents. The sterile injectable
preparation may also be a sterile injectable solution, sus-
pension or emulsion in a nontoxic parenterally acceptable
diluent or solvent, for example, as a solution in 1,3-butane-
diol. Among the acceptable vehicles and solvents that may
be employed are water, Ringer’s solution, U.S.P. and iso-
tonic sodium chloride solution. In addition, sterile, fixed oils
are conventionally employed as a solvent or suspending
medium. For this purpose any bland fixed oil can be
employed including synthetic mono- or diglycerides. In
addition, fatty acids such as oleic acid are used in the
preparation of injectables.

[0806] In order to prolong the effect of a drug, it is often
desirable to slow the absorption of the drug from subcuta-
neous or intramuscular injection. This may be accomplished
by the use of a liquid suspension of crystalline or amorphous
material with poor water solubility. The rate of absorption of
the drug then depends upon its rate of dissolution which, in
turn, may depend upon crystal size and crystalline form.
Alternatively, delayed absorption of a parenterally admin-
istered drug form is accomplished by dissolving or suspend-
ing the drug in an oil vehicle.

[0807] Compositions for rectal or vaginal administration
are preferably suppositories which can be prepared by
mixing the compounds of this disclosure with suitable
non-irritating excipients or carriers such as cocoa butter,
polyethylene glycol or a suppository wax which are solid at
ambient temperature but liquid at body temperature and
therefore melt in the rectum or vaginal cavity and release the
active compound.

[0808] Solid compositions of a similar type may also be
employed as fillers in soft and hard filled gelatin capsules
using such excipients as lactose or milk sugar as well as high
molecular weight polyethylene glycols and the like.

[0809] The active compounds can also be in micro-encap-
sulated form with one or more excipients as noted above.
The solid dosage forms of tablets, dragees, capsules, pills,
and granules can be prepared with coatings and shells such
as enteric coatings, release controlling coatings and other
coatings well known in the pharmaceutical formulating art.
In such solid dosage forms the active compound may be
admixed with at least one inert diluent such as sucrose,
lactose or starch. Such dosage forms may also comprise, as
is normal practice, additional substances other than inert
diluents, e.g., tableting lubricants and other tableting aids
such a magnesium stearate and microcrystalline cellulose. In
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the case of capsules, tablets and pills, the dosage forms may
also comprise buffering agents.

[0810] Dosage forms for topical or transdermal adminis-
tration of a compound of this disclosure include ointments,
pastes, creams, lotions, gels, powders, solutions, sprays,
inhalants or patches. The active component is admixed
under sterile conditions with a pharmaceutically acceptable
carrier and any needed preservatives or buffers as may be
required. Ophthalmic formulation, ear drops, eye ointments,
powders and solutions are also contemplated as being within
the scope of this disclosure.

[0811] The ointments, pastes, creams and gels may con-
tain, in addition to an active compound of this disclosure,
excipients such as animal and vegetable fats, oils, waxes,
paraffins, starch, tragacanth, cellulose derivatives, polyeth-
ylene glycols, silicones, bentonites, silicic acid, talc and zinc
oxide, or mixtures thereof.

[0812] Powders and sprays can contain, in addition to the
compounds of this disclosure, excipients such as lactose,
talc, silicic acid, aluminum hydroxide, calcium silicates and
polyamide powder, or mixtures of these substances. Sprays
can additionally contain customary propellants such as chlo-
rofluorohydrocarbons.

[0813] Transdermal patches have the added advantage of
providing controlled delivery of a compound to the body.
Such dosage forms can be made by dissolving or dispensing
the compound in the proper medium. Absorption enhancers
can also be used to increase the flux of the compound across
the skin. The rate can be controlled by either providing a rate
controlling membrane or by dispersing the compound in a
polymer matrix or gel.

[0814] According to the methods of treatment of the
present disclosure, disorders are treated or prevented in a
subject, such as a human or other animal, by administering
to the subject a therapeutically effective amount of a com-
pound of the disclosure, in such amounts and for such time
as is necessary to achieve the desired result. The term
“therapeutically effective amount” of a compound of the
disclosure, as used herein, means a sufficient amount of the
compound so as to decrease the symptoms of a disorder in
a subject. As is well understood in the medical arts a
therapeutically effective amount of a compound of this
disclosure will be at a reasonable benefit/risk ratio appli-
cable to any medical treatment.

[0815] In general, compounds of the disclosure will be
administered in therapeutically effective amounts via any of
the usual and acceptable modes known in the art, either
singly or in combination with one or more therapeutic
agents. A therapeutically effective amount may vary widely
depending on the severity of the disease, the age and relative
health of the subject, the potency of the compound used and
other factors. In general, satisfactory results are indicated to
be obtained systemically at daily dosages of from about 0.03
to 2.5 mg/kg per body weight. An indicated daily dosage in
the larger mammal, e.g., humans, is in the range from about
0.5 mg to about 100 mg, conveniently administered, e.g., in
divided doses up to four times a day or in retard form.
Suitable unit dosage forms for oral administration comprise
from ca. 1 to 50 mg active ingredient.

[0816] In certain embodiments, a therapeutic amount or
dose of the compounds of the present disclosure may range
from about 0.1 mg/Kg to about 500 mg/Kg, alternatively
from about 1 to about 50 mg/Kg. In general, treatment
regimens according to the present disclosure comprise
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administration to a patient in need of such treatment from
about 10 mg to about 1000 mg of the compound(s) of this
disclosure per day in single or multiple doses. Therapeutic
amounts or doses will also vary depending on route of
administration, as well as the possibility of co-usage with
other agents.

[0817] Upon improvement of a subject’s condition, a
maintenance dose of a compound, composition or combi-
nation of this disclosure may be administered, if necessary.
Subsequently, the dosage or frequency of administration, or
both, may be reduced, as a function of the symptoms, to a
level at which the improved condition is retained when the
symptoms have been alleviated to the desired level, treat-
ment should cease. The subject may, however, require
intermittent treatment on a long-term basis upon any recur-
rence of disease symptoms.

[0818] It will be understood, however, that the total daily
usage of the compounds and compositions of the present
disclosure will be decided by the attending physician within
the scope of sound medical judgment. The specific inhibi-
tory dose for any particular patient will depend upon a
variety of factors including the disorder being treated and
the severity of the disorder; the activity of the specific
compound employed; the specific composition employed;
the age, body weight, general health, sex and diet of the
patient; the time of administration, route of administration,
and rate of excretion of the specific compound employed;
the duration of the treatment; drugs used in combination or
coincidental with the specific compound employed; and like
factors well known in the medical arts.

[0819] The disclosure also provides for a pharmaceutical
combinations, e.g., a kit, comprising a) a first agent which is
a compound of the disclosure as disclosed herein, in free
form or in pharmaceutically acceptable salt form, and b) at
least one co-agent. The kit can comprise instructions for its
administration.

[0820] The terms ‘“co-administration” or “combined
administration” or the like as utilized herein are meant to
encompass administration of the selected therapeutic agents
to a single patient, and are intended to include treatment
regimens in which the agents are not necessarily adminis-
tered by the same route of administration or at the same time.
[0821] The term “pharmaceutical combination” as used
herein means a product that results from the mixing or
combining of more than one active ingredient and includes
both fixed and non-fixed combinations of the active ingre-
dients. The term “fixed combination” means that the active
ingredients, e.g., a compound of the disclosure and a co-
agent, are both administered to a patient simultaneously in
the form of a single entity or dosage. The term “non-fixed
combination” means that the active ingredients, e.g. a com-
pound of the disclosure and a co-agent, are both adminis-
tered to a patient as separate entities either simultaneously,
concurrently or sequentially with no specific time limits,
wherein such administration provides therapeutically effec-
tive levels of the two compounds in the body of the patient.
The latter also applies to cocktail therapy, e.g., the admin-
istration of three or more active ingredients.

[0822] In certain embodiments, these compositions
optionally further comprise one or more additional thera-
peutic agents. For example, an agent that prevents EGFR
dimer formation, chemotherapeutic agents or other antipro-
liferative agents may be combined with the compounds of
this disclosure to treat proliferative diseases and cancer.
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[0823] Some examples of materials which can serve as
pharmaceutically acceptable carriers include, but are not
limited to, ion exchangers, alumina, aluminum stearate,
lecithin, serum proteins, such as human serum albumin,
buffer substances such as phosphates, glycine, sorbic acid, or
potassium sorbate, partial glyceride mixtures of saturated
vegetable fatty acids, water, salts or electrolytes, such as
protamine sulfate, disodium hydrogen phosphate, potassium
hydrogen phosphate, sodium chloride, zinc salts, colloidal
silica, magnesium trisilicate, polyvinyl pyrrolidone, poly-
acrylates, waxes, polyethylenepolyoxypropylene-block
polymers, wool fat, sugars such as lactose, glucose and
sucrose; starches such as corn starch and potato starch;
cellulose and its derivatives such as sodium carboxymethyl
cellulose, ethyl cellulose and cellulose acetate; powdered
tragacanth; malt; gelatin; talc; excipients such as cocoa
butter and suppository waxes, oils such as peanut oil,
cottonseed oil; safflower oil; sesame oil; olive oil; corn oil
and soybean oil; glycols; such a propylene glycol or poly-
ethylene glycol; esters such as ethyl oleate and ethyl laurate,
agar; buffering agents such as magnesium hydroxide and
aluminum hydroxide; alginic acid; pyrogen-free water, iso-
tonic saline; Ringer’s solution; ethyl alcohol, and phosphate
buffer solutions, as well as other non-toxic compatible
lubricants such as sodium lauryl sulfate and magnesium
stearate, as well as coloring agents, releasing agents, coating
agents, sweetening, flavoring and perfuming agents, preser-
vatives and antioxidants can also be present in the compo-
sition, according to the judgment of the formulator. The
protein kinase inhibitors or pharmaceutical salts thereof may
be formulated into pharmaceutical compositions for admin-
istration to animals or humans. These pharmaceutical com-
positions, which comprise an amount of the protein inhibitor
effective to treat or prevent a protein kinase-mediated con-
dition and a pharmaceutically acceptable carrier, are other
embodiments of the present disclosure.

[0824] In another aspect, the disclosure provides a kit
comprising a compound capable of inhibiting kinase activity
selected from one or more compounds of disclosed herein,
or pharmaceutically acceptable salts, hydrates, solvates,
prodrugs, stereoisomers, or tautomers thereof, and instruc-
tions for use in treating cancer. In certain embodiments, the
kit further comprises components for performing a test to
determine whether a subject has activating and/or drug
resistance mutations in EGFR.

[0825] In another aspect, the disclosure provides a kit
comprising a compound capable of inhibiting EGFR activity
selected from a compound of disclosed herein, or a phar-
maceutically acceptable salt, hydrate, solvate, prodrug, ste-
reoisomer, or tautomer thereof.

[0826] In another aspect, the disclosure provides a kit
comprising a compound capable of inhibiting kinase activity
selected from one or more compounds of disclosed herein,
or pharmaceutically acceptable salts, hydrates, solvates,
prodrugs, stereoisomers, or tautomers thereof, a second
agent wherein said second agent prevents EGFR dimer
formation, and instructions for use in treating cancer. In
certain embodiments, the kit further comprises components
for performing a test to determine whether a subject has
activating and/or drug resistance mutations in 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 cetux-
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imab, trastuzumab, or panitumumab. In further embodi-
ments, the second agent that prevents EGFR dimer forma-
tion is cetuximab.

[0827] In another aspect, the disclosure provides a kit
comprising a compound capable of inhibiting EGFR activity
selected from a compound of disclosed herein, or a phar-
maceutically acceptable salt, hydrate, solvate, prodrug, ste-
reoisomer, or tautomer thereof and 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 sec-
ond agent that prevents EGFR dimer formation is cetux-
imab, trastuzumab, or panitumumab. In further embodi-
ments, the second agent that prevents EGFR dimer
formation is cetuximab.

[0828] The disclosure is further illustrated by the follow-
ing examples and synthesis schemes, which are not to be
construed as limiting this disclosure in scope or spirit to the
specific procedures herein described. It is to be understood
that the examples are provided to illustrate certain embodi-
ments and that no limitation to the scope of the disclosure is
intended thereby. It is to be further understood that resort
may be had to various other embodiments, modifications,
and equivalents thereof which may suggest themselves to
those skilled in the art without departing from the spirit of
the present disclosure and/or scope of the appended claims.

EXAMPLES

Analytical Methods, Materials, and Instrumentation

[0829] All reactions were monitored by Waters LC/MS
system (Waters 2998 Photodiode Array Detector, Waters SQ
detector 2, Waters 515 HPLC pump, Waters 2545 Binary
Gradient Module, Waters System Fluidics Organizer and
Waters 2767 Sample Manager) using SunFire™ C18 col-
umn (4.6x50 mm, 5 um particle size): solvent gradient=80%
A at 0 min, 1% A at 5 min; solvent A=0.035% TFA in Water;
solvent B=0.035% TFA in MeOH; flow rate: 1.5 mL/min
(method A) and Waters Acquity UPLC/MS system (Waters
PDA ex Detector, QDa Detector, Sample manager—FL,
Binary Solvent Manager) using Acquity UPLC® BEH C18
column (2.1x50 mm, 1.7 um particle size): solvent gradi-
ent=80% A at 0 min, 5% A at 2 min; solvent A=0.1% formic
acid in Water; solvent B=0.1% formic acid in Acetonitrile;
flow rate: 0.6 mL/min (method B). Reaction products were
purified by flash column chromatography using
CombiFlash®R{f with Teledyne Isco RediSep®Rf High Per-
formance Gold or Silicycle SiliaSep™ High Performance
columns (4 g, 12 g, 24 g, 40 g, or 80 g) and Waters HPL.C
system using SunFire™ Prep C18 column (19x100 mm, 5
um particle size): solvent gradient=80% A at 0 min, 5% A at
25 min; solvent A=0.035% TFA in Water; solvent B=0.035%
TFA in MeOH; flow rate: 25 ml/min. The purity of all
compounds was over 95% and was analyzed with Waters
LC/MS system. 'H NMR was obtained using a 600 MHz
Varian Inova-600 or 400 MHz Varian. Chemical shifts are
reported relative to chloroform (8=7.24) or dimethyl sulfox-
ide (8=2.50) for 'H NMR. Data are reported as (br=broad,
s=singlet, d=doublet, t=triplet, q=quartet, m=multiplet).
Abbreviations used in the following examples and elsewhere
herein are:

[0830] atm atmosphere
[0831] br broad
[0832] DIPEA N,N-diisopropylethylamine
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[0833] DMA N,N-dimethylacetamide

[0834] DMF N,N-dimethylformamide

[0835] DMSO dimethyl sulfoxide

[0836] ESI electrospray ionization

[0837] EtOAc ethyl acetate

[0838] HCI hydrochloric acid

[0839] h hour(s)

[0840] HATU bis(dimethylamino)methylene]-1H-1,2,

3-triazolo[4,5-b]pyridinium 3-oxide hexafluoro-phos-
phate

[0841] HPLC high-performance liquid chromatography

[0842] LCMS liquid chromatography-mass spectrom-
etry

[0843] m multiplet

[0844] MeOH methanol

[0845] MHz megahertz

[0846] min minutes

[0847] MS mass spectrometry

[0848] NMR nuclear magnetic resonance

[0849] Pd,(dba); tris(dibenzylideneacetone)dipalla-
dium(0)

[0850] ppm parts per million

[0851] THEF tetrahydrofuran

[0852] TLC thin layer chromatography

[0853] Xphos 2-dicyclohexylphosphino-2'.4',6'-triiso-
propylbiphenyl

Example 1: Synthesis of (R)-2-(1-oxoisoindolin-2-
y1)-2-phenyl-N-(pyridin-2-yl)acetamide (I-8)

[0854]
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Step 1. Methyl (R)-2-(1-oxoisoindolin-2-yl)-2-phe-
nylacetate

[0855] To a solution of methyl (R)-2-amino-2-phenylac-
etate (5 g, 30.3 mmol) and phthalaldehyde (4.0 g, 30.3
mmol) in CHCl; (100 mL) was added acetic acid (0.17 mL,,
3.0 mmol) and the resulting mixture was heated to 80° C.
After stirring for 4 hr, the reaction mixture was diluted with
water (700 mL) and the resulting precipitate was filtered off.
The solid was dried using a stream of nitrogen gas to provide
methyl (R)-2-(1-oxoisoindolin-2-y1)-2-phenylacetate (6.5 g,
80%) as an off-white solid.

Step 2. (R)-2-(1-oxoisoindolin-2-yl)-2-phenylacetic
acid
[0856] To a solution of methyl (R)-2-(1-oxoisoindolin-2-
yD)-2-phenylacetate (6.5 g, 24.3 mmol) in THF/MeOH/water
(150 mL, 1:1:1) was added lithium hydroxide monohydrate
(5.1 g, 121.7 mmol). After stirring for 1 h, the solvent was
removed under reduced pressure and the resulting residue
was diluted with ice water. The aqueous mixture was acidi-
fied with concentrated HCI and the resulting suspension
isolated via filtration. The solid was dried using a stream of
nitrogen gas to provide (R)-2-(1-oxoisoindolin-2-yl)-2-phe-
nylacetic acid (4.77 g, 78%) as an off-white solid.
Step 3. (R)-2-(1-oxoisoindolin-2-yl)-2-phenyl-N-
(pyridin-2-yl)acetamide (I-8)

[0857] To a solution of methyl (R)-2-(1-oxoisoindolin-2-
yD)-2-phenylacetic acid (50 mg, 0.20 mmol), 2-aminopyri-
dine (36 mg, 0.38 mmol) and HATU (200 mg, 0.53 mmol)
in N,N-dimethylformamide (2 ml.) was added DIPEA (0.17
ml, 0.96 mmol). After stirring for 6 hr, the reaction mixture
was diluted with EtOAc and washed with water five times.
The organic layer was then dried over sodium sulfate,
filtered, concentrated under reduced pressure and purified by
preparative high performance liquid chromatography
(HPLC) to obtain (R)-2-(1-oxoisoindolin-2-yl)-2-phenyl-N-
(pyridin-4-ylacetamide (I-8, 25 mg, 32%) as a white solid.
HPLC method B: Rt=0.63 min; MS m/z: 344.15 [M+1].

Example 2: Synthesis of (R)-2-(1-ox0-5-phe-
nylisoindolin-2-y1)-2-phenyl-N-(thiazol-2-yl)acet-
amide (I-105)
[0858]
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Step 1. Methyl (R)-2-(5-bromo-1-oxoisoindolin-2-
y)-2-phenylacetate

[0859] To a solution of methyl (R)-2-amino-2-phenylac-
etate (2.8 g, 13.9 mmol) and methyl 4-bromo-2-(bromom-
ethyl)benzoate (3.9 g, 12.7 mmol) in N,N-dimethylforma-
mide (120 mL) was added DIPEA (6.6 mL, 38.0 mmol) and
the resulting mixture was heated to 80° C. After stirring
overnight, the reaction mixture was cooled down to room
temperature and diluted with water (700 mL). The precipi-
tate was filtered off and dried using a stream of nitrogen gas
to obtain methyl (R)-2-(5-bromo-1-oxoisoindolin-2-yl)-2-
phenylacetate (3.2 g, 70%) as an off-white solid.
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Step 2. (R)-2-(5-bromo-1-oxoisoindolin-2-yl)-2-

phenylacetic acid
[0860] To a solution of methyl (R)-2-(5-bromo-1-0x-
oisoindolin-2-yl)-2-phenylacetate (3.2 g, 8.89 mmol) in
THF/MeOH/water (150 mL, 1:1:1) was added lithium
hydroxide monohydrate (2.65 g, 63.3 mmol). After stirring
for 1 h, the solvent was removed under reduced pressure and
the resulting residue was diluted with ice water. The aqueous
mixture was acidified with concentrated HC] and the result-
ing suspension isolated via filtration. The solid was dried
using a stream of nitrogen gas to obtain (R)-2-(5-bromo-1-
oxoisoindolin-2-yl)-2-phenylacetic acid (2.8 g, 92%) as an
off-white solid.

Step 3. (R)-2-(5-bromo-1-oxoisoindolin-2-y1)-2-

phenyl-N-(thiazol-2-yl)acetamide (2-1)
[0861] To a solution of methyl (R)-2-(5-bromo-1-0x-
oisoindolin-2-yl)-2-phenylacetic acid (2.0 g, 5.78 mmol),
thiazol-2-amine (1.1 g, 11.6 mmol), and HATU (4.4 g, 11.6
mmol) in N,N-dimethylformamide (30 mL) was added
DIPEA (4.0 mL, 23.1 mmol). After stirring for 6 hr, the
reaction mixture was diluted with EtOAc and washed with
water five times. The organic layer was dried over sodium
sulfate, filtered, concentrated under reduced pressure and
purified by column chromatography on silica gel (DCM:
EtOAc=9:1 to 4:6) to obtain (R)-2-(5-bromo-1-oxoisoindo-
lin-2-y1)-2-phenyl-N-(thiazol-2-yl)acetamide (2-1, 1.8 g,
73%) as an off-white solid.

Step 4. (R)-2-(1-oxo-5-phenylisoindolin-2-y1)-2-
phenyl-N-(thiazol-2-yl)acetamide (I-105)

[0862] A mixture of (R)-2-(5-bromo-1-oxoisoindolin-2-
yD)-2-phenyl-N-(thiazol-2-yl)acetamide (50 mg, 0.117
mmol), phenyl boronic acid (21 mg, 0.175 mmol) and 2 N
Sodium carbonate (0.18 mL., 0.351 mmol) in dioxane (1 mL)
was degassed and heated to 100° C. PdClL,(dppf), (5 mg,
0.007 mmol) and Xphos (4.5 mg, 0.011 mmol) were then
added and the resulting reaction mixture was stirred for 2 hr.
The reaction mixture was then cooled down to room tem-
perature and diluted with dichloromethane. The resulting
mixture was washed with water and brine, dried over sodium
sulfate, filtered, and concentrated under reduced pressure.
The resulting residue was purified by preparative high
performance liquid chromatography (HPLC) to provide (R)-
2-(1-ox0-5-phenylisoindolin-2-y1)-2-phenyl-N-(thiazol-2-
yDacetamide (I-105, 25 mg, 50%) as a white solid. HPLC
method A: Rt=4.64 min; MS m/z: 426.38 [M+1]. 'H NMR
400 MHz (DMSO-dy) & 12.71 (bs, NH), 7.86 (s, 1H),
7.84-7.77 (m, 2H), 7.72-7.68 (m, 2H), 7.53-7.38 (m, 10H),
7.29 (d, J=3.5 Hz, 1H), 6.36 (s, 1H), 4.83 (d, J=17.5 Hz, 1H),
4.05 (d, I=17.6 Hz, 1H).

Example 3: Synthesis of (R)-2-(1-0x0-5-(phe-
nylamino)isoindolin-2-yl)-2-phenyl-N-(thiazol-2-y1)
acetamide (I-93)
[0863]
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[0864] A mixture of (R)-2-(6-bromo-1-oxoisoindolin-2-
y1)-2-phenyl-N-(thiazol-2-yl) acetamide (2-1, 50 mg, 0.117
mmol), aniline (22 mg, 0.234 mmol) and potassium carbon-
ate (49 mg, 0.351 mmol) in 2-butanol (1 mL) was degassed
and heated to 100° C. Pd,(dba); (110 mg, 0.012 mmol) and
Xphos (84 mg, 0.176 mmol) were then added and the
resulting reaction mixture was stirred for 4 hr. The reaction
mixture was then cooled down to room temperature and
diluted with dichloromethane. The resulting mixture was
washed with water and brine, dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The
resulting residue was purified by preparative high perfor-
mance liquid chromatography (HPLC) to provide (R)-2-(1-
0x0-5-(phenylamino)isoindolin-2-yl1)-2-phenyl-N-(thiazol-
2-yl) acetamide (I-93, 15 mg, 29%) as an off-white solid.
HPLC method A: Rt=4.43 min; MS m/z: 441.38 [M+1].

Example 4: Synthesis of 5-bromo-N-(2,3-dihy-
droxypropyl)-2-(((R)-2-0x0-1-phenyl-2-(thiazol-2-
ylamino)ethyl)amino)benzamide (I-111)

[0865]
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Step 1. (R)-2-((4-bromo-3-(methoxycarbonyl)phe-
nyl)amino)-2-phenylacetic acid

[0866] To a solution of (R)-2-amino-2-phenylacetic acid
(972 mg, 6.43 mmol) and methyl 2-bromo-5-fluorobenzoate
(1 g, 4.29 mmol) in N,N-dimethylformamide (10 mL) was
added potassium carbonate (1.8 g, 13.0 mmol) and the
resulting mixture was stirred at 100° C. for 6 hr. The reaction
mixture was then diluted with ice water and acidified by
concentrated HCI. The resulting precipitate was isolated via
filtration and dried using a stream of nitrogen gas to provide
(R)-2-((4-bromo-3-(methoxycarbonyl)phenyl)amino)-2-
phenylacetic acid (1.17 g, 75%) as an off-white solid.

Step 2. Methyl (R)-5-bromo-2-((2-0x0-1-phenyl-2-
(thiazol-2-ylamino)ethyl) amino)benzoate

[0867] To a solution of (R)-2-((4-bromo-3-(methoxycar-
bonyl)phenyl)amino)-2-phenylacetic acid (1.0 g 2.75
mmol), thiazol-2-amine (860 mg, 8.58 mmol) and HATU
(3.3 g, 8.58 mmol) in N,N-dimethylformamide (20 mL) was
added DIPEA (3.0 mL, 17.2 mmol). After stirring for 6 hr,
the reaction mixture was diluted with EtOAc and washed
with water five times. The organic layer was dried over
sodium sulfate, filtered, concentrated under reduced pres-
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sure and purified by column chromatography on silica gel
(DCM:EtOAc=9:1 to 3:7) to provide methyl (R)-5-bromo-
2-((2-ox0-1-phenyl-2-(thiazol-2-ylamino)ethyl)amino)ben-
zoate as an off-white solid.

Step 3. (R)-5-bromo-2-((2-ox0-1-phenyl-2-(thiazol-
2-ylamino)ethyl)amino) benzoic acid

[0868] To a solution of methyl (R)-5-bromo-2-((2-oxo-1-
phenyl-2-(thiazol-2-ylamino)ethyl) amino)benzoate (500
mg, 1.12 mmol) in THF/MeOH/water (3 mL, 1:1:1) was
added lithium hydroxide monohydrate (235 mg, 5.60
mmol). After stirring for 1 h, the solvent was removed under
reduced pressure and the resulting residue was diluted with
ice water. The aqueous mixture was acidified with concen-
trated HCl and the resulting suspension isolated via filtra-
tion. The solid was dried using a stream of nitrogen gas to
obtain (R)-5-bromo-2-((2-ox0-1-phenyl-2-(thiazol-2-
ylamino)ethyl) amino)benzoic acid (324 mg, 67%) as an
off-white solid.

Step 4. (5-bromo-N-(2,3-dihydroxypropyl)-2-(((R)-
2-0x0-1-phenyl-2-(thiazol-2-ylamino )ethyl)amino)
benzamide (I-111)

[0869] To a solution of (R)-5-bromo-2-((2-0x0-1-phenyl-
2-(thiazol-2-ylamino)ethyl)amino) benzoic acid (50 mg,
0.116 mmol), 3-aminopropane-1,2-diol (17 mg, 0.188
mmol) and HATU (96 mg, 0.252 mmol) in N,N-dimethyl-
formamide (1 mL) was added DIPEA (66 uL, 0.378 mmol).
The resulting solution was stirred for 2 hr, diluted with
EtOAc and washed with water five times. The organic layer
was dried over sodium sulfate, filtered, concentrated under
reduced pressure and purified by preparative high perfor-
mance liquid chromatography (HPLC) to obtain 5-bromo-
N-(2,3-dihydroxypropyl)-2-(((R)-2-0x0-1-phenyl-2-(thi-
azol-2-ylamino)ethyl) amino)benzamide (I-111, 37 mg,
64%) as an off-white solid. HPL.C method A: Rt=3.74 min;
MS m/z: 505.22 [M+1].

[0870] The following compounds in Table 1 were synthe-
sized according to the procedures outlined in Examples 1-4.

TABLE 1

Compound
Number

'H NMR and/or MS (m/z) data

Method B: Rt = 1.29 min, MS m/z: 371.23
Method B: Rt = 1.34 min, MS m/z: 371.23
Method B: Rt = 1.36 min, MS m/z: 436.22
Method B: Rt = 1.32 min, MS m/z: 422.19
Method B: Rt = 1.25 min, MS m/z: 364.17
Method B: Rt = 1.47 min, MS m/z: 418.17
Method B: Rt = 0.73 min, MS m/z: 344.15
Method B: Rt = 0.63 min, MS m/z: 344.15
Method B: Rt = 1.00 min, MS m/z: 407.21
Method B: Rt = 0.74 min, MS m/z: 506.26
Method B: Rt = 0.73 min, MS m/z: 478.28
Method B: Rt = 1.15 min, MS m/z: 395.15
Method B: Rt = 0.80 min, MS m/z: 365.12
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Method B: Rt = 0.68 min, MS m/z: 520.30 [M + 1]; 'H NMR 600 MHz (DMSO-
dg) 8 12.73 (s, NH), 8.11 (t, T = 6.0 Hz, 1H), 7.83 (s, 1H), 7.72 (d, T = 7.8 Hz, 1H),

7.61 (t, T = 7.2 Hz, 1H), 7.56 (d, T = 7.8 Hz, 1H), 7.50 (t, ] = 7.8 Hz, 1H),

745 (t, T = 7.2 Hz, 1H), 7.42 (d, T = 7.2 Hz, 1H), 7.38 (s, 1H), 7.37 (d, T = 9.0 Hz,
1H), 6.32 (s, 1H), 4.72 (d, T = 18.0 Hz, 1H), 3.98 (d, T = 17.4 Hz, 1H), 3.95 (d, T = 15.6 Hz,

2H), 3.60 (t, T = 11.4 Hz, 2H), 3.39 (d, ] = 6.6 Hz, 2H),
3.10-3.07 (m, 2H), 3.05-2.99 (m, 2H), 1.89-1.83 (m, 2H).

Method B: Rt = 0.64 min, MS m/z: 492.31 [M + 1]; 'H NMR 600 MHz (DMSO-
dg) 81275 (s, NH), 7.96 (t, T = 6.0 Hz, 1H), 7.81 (s, 1H), 7.72 (d, T = 7.8 Hz, 11),

7.60 (t, T = 7.2 Hz, 1H), 7.56 (d, T = 7.8 Hz, 1H), 7.50 (t, J = 7.8 Hz, 1H),

7.45 (d, T = 7.8 Hz, 1H), 7.47-7.40 (m, 2H), 7.38 (s, 1H), 7.37 (d, T = 8.4 Hz, 1H),
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TABLE 1-continued

Compound
Number 'H NMR and/or MS (m/z) data

6.31 (s, 1H), 472 (d, T = 17.4 Hz, 1H), 3.97 (d, T = 17.4 Hz, 1H), 3.25 (q, ] = 6.6 Hz,
2H), 3.04-3.01 (m, 2H), 2.73 (s, 3H), 2.72 (s, 3H), 1.61-1.56 (m, 2H),
1.49 (quin, J = 7.2 Hz, 2H).

I-16 Method B: Rt = 0.65 min, MS m/z: 464.25 [M + 1]; 'H NMR 600 MHz (DMSO-
dg) 6 12.72 (s, NH), 8.20 (t, ] = 6.0 Hz, 1H) 7.88 (s, 1H), 7.72 (d, ] = 7.8 Hz, 1H),
7.61 (t, I = 6.6 Hz, 1H), 7.56 (d, J = 7.8 Hz, 1H), 7.50 (t, ] = 7.2 Hz, 1H),

7.45 (d, T = 7.2 He, 1H), 7.47-7.40 (m, 2H), 7.37 (s, 1H), 7.37 (d, T = 8.4 Hz, 1H),
6.34 (s, 1H), 472 (d, T = 18.0 Hz, 1H), 3.98 (d, ] = 17.4 Hz, 1H), 3.57 (q, ] = 6.2 Hz,
2H), 3.21 (g, J = 5.4 Hz, 2H), 2.80 (s, 3H), 2.80 (s, 3H).

1-17 Method B: Rt = 0.96 min, MS m/z: 393.18 [M + 1]; 'H NMR 600 MHz (DMSO-
dg) 6 12.74 (s, NH), 7.82 (s, 1H) 7.60 (t, ] = 7.8 Hz, 1H), 7.55 (d, ] = 7.8 Hz, 1H),
7.52 (bs, 2H), 749 (t, ] = 7.2 Hz, 1H), 7.47-7.44 (m, 1H), 7.44 (d, ] = 7.8 Hz,
1H), 7.42 (d, T = 7.2 He, 1H), 7.37 (s, 1H), 7.37 (d, T = 8.4 Hz, 1H), 7.25 (s, 1H),
4.72 (d, 7 =17.4 Hz, 1H), 3.97 (d, T = 17.4 Hz, 1H).

I-18 Method B: Rt = 1.15 min, MS m/z: 395.15 [M + 1]; 'H NMR 600 MHz (DMSO-
dg) 6 12.74 (s, NH), 8.26 (d, J = 8.4 Hz, 1H), 8.21 (s, 1H), 7.85 (d, T = 7.2 He, 1H),
7.74 (d, T =7.8 He, 1H), 7.73 (d, J = 6.6 Hz, 1H), 7.62 (t, ] = 7.2 He, 1H),

7.56 (d, ] =7.8 He, 1H, 7.50 (t, ] = 7.2 Hz, 1H), 7.48 (d, J = 3.6 Hz, 1H), 7.28 (d,
I =3.6 Hz, 1H), 6.37 (s, 1H), 472 (d, ] = 16.8 Hz, 1H), 4.21 (d, J = 12.0 Hz, 1H).

1-19 Method B: Rt = 0.89 min, MS m/z: 334.14 [M + 1]; 'H NMR 400 MHz (DMSO-
dg) 6 11.77 (s, NH), 7.88 (s, 1H), 7.74 (d, T = 7.6 Hz, 1H), 7.63-7.54 (m, 2H),
7.54-7.38 (m, 6H), 7.11 (s, 1H), 6.20 (s, 1H), 4.72 (d, ] = 17.2 Hz, 1H), 3.92 (d,

I =17.6 He, 1H).

1-20 Method B: Rt = 0.89 min, MS m/z: 334.10 [M + 1]; 'H NMR 400 MHz (DMSO-
dg) 8 11.77 (s, NH), 7.88 (s, 1H), 7.75 (d, T = 8.0 Hez, 1H), 7.63-7.54 (m, 2H),
7.54-7.38 (m, 6H), 7.11 (s, 1H), 6.19 (s, 1H), 4.71 (d, T = 17.2 Hz, 1H), 3.92 (d,

I =18.0 He, 1H).

1-21 Method B: Rt = 1.16 min, MS m/z: 350.10 [M + 1]; 'H NMR 400 MHz (DMSO-
dg) 6 12.68 (s, NH), 7.74 (d, T = 8.0 Hz, 1H), 7.64-7.55 (m, 2H), 7.53-7.42 (m,
SH), 7.39 (s, 1H), 7.38 (d, J = 8.4 Hz, 1H), 7.28 (d, J = 3.6 Hz, 1H), 6.31 (s, 1H),
4.76 (d, J = 17.6 Hz, 1H), 3.98 (d, T = 17.6 Hz, 1H).

1-22 Method B: Rt = 1.05 min, MS m/z: 463.22 [M + 1]; 'H NMR 400 MHz (DMSO-
dg) 6 12.87 (s, NH), 7.74 (d, T = 7.6 Hz, 1H), 7.69 (s, 1H) 7.64-7.55 (m, 2H),
7.54-7.43 (m, 4H), 7.41-7.38 (m, 2H), 6.29 (s, 1H), 4.73 (d, T = 17.6 Hz, 1H),

3.99 (d, T = 17.6 He, 1H), 3.53 (bs, 4H), 3.32 (s, 4H).

1-23 Method B: Rt = 0.70 min, MS m/z: 504.25 [M + 1].
1-24 Method B: Rt = 0.69 min, MS m/z: 546.23 [M + 1].
1-25 Method B: Rt = 0.71 min, MS m/z: 476.27 [M + 1]; 'H NMR 400 MHz (DMSO-

dg) 6 12.87 (s, NH), 7.80 (s, 1H), 7.74 (d, T = 7.5 Hz, 1H) 7.62 (t, ] = 7.3 Hz, 1H),

7.58 (t, ] = 7.4 He, 1H), 7.52 (t, ] = 7.4 Hz, 1H), 7.50-7.43 (m, 3H),

7.42-7.38 (m, 2H), 6.31 (s, 1H), 4.74 (d, T = 17.5 Hz, 1H), 4.60 (bs, 2H), 3.98 (d, ] = 17.6
H, 1H), 3.06 (bs, 2H), 2.82 (s, 3H).

1-26 Method B: Rt = 1.37 min, MS m/z: 395.23 [M + Na].

1-27 Method B: Rt = 1.36 min, MS m/z: 423.09 [M + 1]; 'H NMR 400 MHz (DMSO-
dg) 0 11.56 (s, NH), 9.19 (s, 1H), 8.62 (s, 1H), 7.75 (d, T = 6.8 Hz, 1H)
7.64-7.40 (m, 8H), 6.37 (s, 1H), 4.77 (d, T = 17.3 He, 1H), 3.95 (d, J = 17.3 Hz, 1H).

1-28 Method B: Rt = 1.49 min, MS m/z: 422.15 [M + 1]; 'H NMR 400 MHz (DMSO-
dg) 0 11.29 (s, NH), 8.37 (s, 1H), 8.23 (d, ] = 5.4 Hz, 1H), 7.74 (d, ] = 7.5 Hz, 1H),
7.61 (t, ] = 7.6 He, 1H), 7.57 (t, ] = 7.6 Hz, 1H), 7.51 (d, J = 7.1 He, 1H),
7.49-7.39 (m, 6H), 6.36 (s, 1H), 4.77 (d, T = 17.6 Hz, 1H), 3.94 (d, J = 17.6 Hz, 1H).

1-29 Method B: Rt = 1.48 min, MS m/z: 422.11 [M + 1]; 'H NMR 400 MHz (DMSO-
dg) 0 11.29 (s, NH), 8.37 (s, 1H), 8.23 (d, ] = 5.4 Hz, 1H), 7.74 (d, ] = 7.5 Hz, 1H),
7.61 (t, ] = 7.6 He, 1H), 7.57 (t, ] = 7.6 Hz, 1H), 7.51 (d, J = 7.1 He, 1H),
7.49-7.39 (m, 6H), 6.36 (s, 1H), 4.77 (d, T = 17.6 Hz, 1H), 3.94 (d, J = 17.6 Hz, 1H).

1-30 Method B: Rt = 1.25 min, MS m/z: 401.18 [M + 1].

1-31 Method B: Rt = 1.12 min, MS m/z: 344.15 [M + 1]; 'H NMR 400 MHz (DMSO-
dg) 6 11.03 (s, NH), 8.32 (d, ] =4.9 Hz, 1H), 8.10 (d, J = 8.1 He, 1H), 7.81 (t, ] = 8.1 Hz,
1H), 7.74 (d, T = 7.1 He, 1H), 7.60 (t, ] = 7.7 Hz, 1H), 7.57 (t, ] = 7.2 He,
1H), 7.50 (t, T = 7.8 Hez, 1H), 7.49-7.38 (m, 5H), 7.13 (dd, J = 6.6, 5.0 Hz,
1H), 6.38 (s, 1H), 4.80 (d, T = 17.6 Hz, 1H), 3.94 (d, ] = 17.6 Hz, 1H).

1-32 Method B: Rt = 1.19 min, MS m/z: 401.18 [M + 1].
1-33 Method B: Rt = 0.92 min, MS m/z: 385.18 [M + 1].
1-34 Method B: Rt = 0.55 min, MS m/z: 333.15 [M + 1].
1-35 Method B: Rt = 0.54 min, MS m/z: 333.15 [M + 1].
1-36 Method B: Rt = 1.39 min, MS m/z: 428.10 [M + 1]; 'H NMR 400 MHz (DMSO-

dg) 8 12.99 (s, NH), 7.74 (d, T = 7.5 Hz, 1H), 7.65-7.55 (m, 2H), 7.51 (t, ] = 7.4 Hz,
1H), 7.49-742 (m, 3H), 7.39 (s, 1H), 7.38-7.35 (m, 2H), 6.23 (s, 1),
470 (d, T = 17.6 Hz, 1H), 4.00 (d, T = 17.4 Hz, 1H).

1-37 Method B: Rt = 0.78 min, MS m/z: 427.24 [M + 1].
1-38 Method B: Rt = 0.81 min, MS m/z: 365.12 [M + 1].
1-39 Method B: Rt = 1.19 min, MS m/z: 364.17 [M + 1]; 'H NMR 400 MHz (DMSO-

dg) 8 12.61 (s, NH), 7.63 (d, T = 7.5 Hz, 1H), 7.60-7.56 (m, 2H), 7.50 (d, ] = 3.6 Hz,
1H), 7.48-743 (m, 1H), 7.36-7.33 (m, 2H), 7.28-7.22 (m, 3H), 7.16 (t,
T=73Hz, 1H), 547 (dd, T = 11.0, 4.9 Hz, 1H), 472 (d, T = 17.5 Hz, 11),
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TABLE 1-continued

Compound

Number 'H NMR and/or MS (m/z) data
4.57 (d, T =17.5 Hz, 1H), 3.43 (dd, J = 14.4, 4.9 Hz, 1H), 3.26 (dd, J = 14.4, 11.1 Hz,
1H).

1-40 Method B: Rt = 1.47 min, MS m/z: 428.10 [M + 1]; 'H NMR 400 MHz (DMSO-

dg) & 12.98 (s, NH), 7.74 (d, T = 7.5 Hz, 1H), 7.65-7.54 (m, 3H), 7.51 (t, ] = 7.3 Hz,
1H), 7.48-7.40 (m, 3H), 7.40-7.35 (m, 2H), 6.28 (s, 1H), 4.71 (d, T = 17.5,
1H), 3.99 (d, T = 17.3 Hz, 1H).
1-41 Method B: Rt = 0.98 min, MS m/z: 351.08 [M + 1]; “H NMR 400 MHz (DMSO-
dg) & 13.17 (s, NH), 9.22 (s, 1H), 7.74 (d, T = 7.5 Hz, 1H), 7.62 (t, T = 7.6 Hz, 1H),
7.58 (t, T = 8.7 Hz, 1H), 7.51 (t, ] = 7.7 Hz, 1H), 7.49-7.42 (m, 3H),
7.41-7.38 (m, 2H), 6.31 (s, 1H), 4.71 (d, T = 17.4, 1H), 4.00 (d, T = 17.5 Hz, 1H).
1-42 Method B: Rt = 0.98 min, MS m/z: 351.08 [M + 1]; ‘H NMR 400 MHz (DMSO-
dg) & 13.17 (s, NH), 9.22 (s, 1H), 7.74 (d, T = 7.5 Hz, 1H), 7.62 (t, T = 7.6 Hz, 1H),
7.58 (t, T = 8.7 Hz, 1H), 7.51 (t, ] = 7.7 Hz, 1H), 7.49-7.42 (m, 3H),
7.41-7.38 (m, 2H), 6.31 (s, 1H), 4.71 (d, T = 17.4, 1H), 4.00 (d, T = 17.5 Hz, 1H).

1-43 Method B: Rt = 0.78 min, MS m/z: 477.30 [M + 1].
1-44 Method A: Rt = 3.00 min, MS m/z: 477.39 [M + 1].
1-45 Method B: Rt = 1.19 min, MS m/z: 364.13 [M + 1]; 'H NMR 400 MHz (DMSO-

dg) 8 12.61 (s, NH), 7.63 (d, T = 7.5 Hz, 1H), 7.60-7.56 (m, 2H), 7.50 (d, ] = 3.6 Hz,
1H), 7.48-743 (m, 1H), 7.36-7.33 (m, 2H), 7.28-7.22 (m, 3H), 7.16 (t,

T=173 Hz, 1H), 5.47 (dd, T = 11.0, 4.9 Hz, 1H), 472 (d, T = 17.5 Hz, 1H),

457 (d, T = 17.5 Hz, 1H), 3.43 (dd, T = 144, 4.9 Hz, 1H), 3.26 (dd, T = 144, 11.1 Hz,

1H).
1-46 Method B: Rt = 1.50 min, MS m/z: 432.16 [M + 1].
1-47 Method B: Rt = 1.47 min, MS m/z: 432.16 [M + 1].
1-48 Method B: Rt = 1.36 min, MS m/z: 436.22 [M + 1]; 'H NMR 400 MHz (DMSO-

dg) & 13.01 (s, NH), 8.09 (s, 1H), 7.63 (d, T = 7.5 Hz, 1H), 7.58 (td, T = 6.5, 1.1 Hz,
2H), 7.48-7.43 (m, 1H), 7.32 (d, ] = 7.2 Hz, 2H), 7.24 (t, ] = 7.2 Hz, 2H),

7.16 (tt, T = 7.3, 1.1 Hz, 1H), 5.36 (dd, T = 11.0, 4.9 Hz, 1), 4.58 (s, 2H),

427 (q, T = 7.1 Hz, 2H), 3.49-3.42 (m, 1H), 3.32-3.24 (m, 1H), 1.28 (t, ] = 7.1 Hz,
3H).

1-49 Method B: Rt = 1.51 min, MS m/z: 442.63 [M + 1]; "H NMR 400 MHz (DMSO-
dg) & 12.87 (s, NH), 7.63 (d, T = 7.5 Hz, 1H), 7.60-7.56 (m, 3H), 7.48-7.43 (m,
1H), 7.31 (d, T = 7.2 Hz, 2H), 7.24 (t, T = 7.5 Hz, 2H), 7.18-7.13 (m, 1),

5.43 (dd, T = 10.9, 5.0 Hz, 1H), 4.60 (dd, T = 28.6, 17.5 Hz, 2H), 3.42 (dd, T = 14.4,
5.0 Hz, 1H), 3.26 (dd, J = 14.4, 10.9 Hz, 1H).

1-50 Method B: Rt = 1.51 min, MS m/z: 442.63 [M + 1]; "H NMR 400 MHz (DMSO-
dg) 8 12.87 (s, NH), 7.63 (d, T = 7.5 Hz, 1H), 7.61-7.56 (m, 3H), 7.48-7.43 (m,
1H), 7.31 (d, T = 7.1 Hz, 2H), 7.24 (t, T = 7.5 Hz, 2H), 7.18-7.14 (m, 1),

5.43 (dd, T = 10.9, 5.0 Hz, 1H), 4.60 (dd, T = 28.6, 17.5 Hz, 2H), 3.42 (dd, T = 14.5,
5.1 Hz, 1H), 3.28 (dd, J = 14.3, 10.9 Hz, 1H).

I-51 Method A: Rt = 4.18 min, MS m/z: 343.48 [M + 1]; "H NMR 400 MHz (DMSO-
dg) 8 10.50 (s, NH), 7.73 (d, T = 7.5 Hz, 1H), 7.61-7.56 (m, 3H), 7.55 (t, ] = 7.1 Hz,
1H), 7.49 (td, T = 7.0, 1.3 Hz, 1H), 7.46-7.36 (m, 5H), 7.30 (t, T = 7.5 Hz, 2H),

7.06 (t, T = 7.4 Hz, 1H), 6.20 (s, 1H), 4.81 (d, T = 17.7, 1H), 3.94 (d, T = 17.7 Hz,
1H).

I-52 Method A: Rt = 4.15 min, MS m/z: 377.30 [M + 1]; "H NMR 400 MHz (DMSO-
dg) 8 10.13 (s, NH), 7.74 (d, T = 7.5 Hz, 1H), 7.64 (dd, T = 8.0, 1.3 Hz, 1),

7.58 (td, T = 7.6, 1.1 Hz, 1H), 7.55 (t, = 7.1 Hz, 1H), 7.51-7.46 (m, 2H),
7.46-7.42 (m, 4H), 7.41-7.36 (m, 1H), 7.33 (td, T = 7.6, 1.4 Hz, 1H), 7.21 (td, T = 7.8, 1.6 Hz,
1H), 6.40 (s, 1H), 4.78 (d, T = 17.7, 1H), 3.96 (d, T = 17.7 Hz, 1H).

1-53 Method A: Rt = 4.15 min, MS m/z: 379.28 [M + 1]; "H NMR 400 MHz (DMSO-
dg) & 10.34 (s, NH), 7.79-7.71 (m, 2H), 7.58 (td, J = 7.6, 1.1 Hz, 1H), 7.54 (t, ] = 7.2 Hz,
1H), 7.48 (td, T = 7.5, 1.1 Hz, 1H), 7.46-7.36 (m, 5H), 7.34-7.28 (m,
1H), 7.10-7.04 (m, 1H), 6.35 (s, 1H), 4.76 (d, T = 17.7, 1H), 3.93 (d, T = 17.7 Hz,
1H).

I-54 Method A: Rt = 4.07 min, MS m/z: 371.29 [M + 1]; "H NMR 400 MHz (DMSO-
dg) 8 9.81 (s, NH), 7.74 (d, T = 7.5 Hz, 1H), 7.60-7.39 (m, 8H), 7.08-7.01 (m,
3H), 6.23 (s, 1H), 4.76 (d, J = 17.7, 1H), 3.95 (d, T = 17.7 Hz, 1H), 2.08 (s, 6H).

I-55 Method A: Rt = 4.09 min, MS m/z: 361.31 [M + 1]; "H NMR 400 MHz (DMSO-
dg) & 10.34 (s, NH), 7.84-7.79 (m, 1H), 7.73 (d, T = 7.5 Hz, 1H), 7.58 (td, ] = 7.6,
1.1 Hz, 1H), 7.5 (t, T = 7.2 Hz, 1H), 748 (t, T = 7.6 Hz, 1H), 7.46-7.36 (m,

SH), 7.28-7.20 (m, 1H), 7.20-7.14 (m, 2H), 6.40 (s, 1H), 4.78 (d, T = 17.7, 1),
3.93 (d, T = 17.7 Hz, 1H).

1-56 Method A: Rt = 3.67 min, MS m/z: 362.34 [M + 1].

1-57 Method A: Rt = 3.75 min, MS m/z: 378.26 [M + 1]; "H NMR 400 MHz (DMSO-
dg) & 10.80 (s, NH), 8.40 (dd, T = 4.6, 1.2 Hz, 1H), 7.98 (d, T = 7.7 Hz, 1),

7.74 (d, T = 7.5 Hz, 1H), 7.58 (d, T = 7.4 Hz, 1H), 7.5 (t, ] = 7.0 Hz, 1H),
7.50-7.36 (m, 6H), 7.33 (dd, T = 7.9, 4.7 Hz, 1H), 6.38 (s, 1H), 4.79 (d, T = 17.6, 1H),
3.93 (d, T = 17.6 Hz, 1H).

1-58 Method A: Rt = 4.12 min, MS m/z: 364.26 [M + 1]; "H NMR 400 MHz (DMSO-
dg) 8 7.74 (d, T = 7.5 Hz, 1H), 7.61 (t, T = 7.6 Hz, 1H), 7.57-7.53 (m, 1H),
7.52-7.44 (m, 4H), 7.43-7.39 (m, 2H), 7.35 (d, T = 3.5 Hz, 1H), 6.70 (s, 11),

4.66 (d, T = 17.4, 1H), 3.85 (d, T = 17.4 Hz, 1H), 3.53 (s, 3H).
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TABLE 1-continued
Compound
Number 'H NMR and/or MS (m/z) data
1-59 Method A: Rt = 4.60 min, MS m/z: 426.22 [M + 1]; *H NMR 400 MHz (DMSO-

dg) 6 12.68 (s, NH), 7.93 (d, T = 1.8 Hz, 1H), 7.90 (dd, T = 7.9, 1.8 Hz, 1H),
7.73-7.70 (m, 2H), 7.64 (d, T = 8.0 Hz, 1H), 7.50-7.36 (m, 9H), 6.32 (s, 1),
4.78 (d, 7 = 17.7, 1H), 401 (d, T = 17.7 Hz, 1H).
1-60 Method A: Rt = 3.32 min, MS m/z: 427.31 [M + 1]; "H NMR 600 MHz (DMSO-
dg) 81270 (bs, NH), 9.11 (d, T = 2.4 Hz, 1H), 8.72 (dd, J = 1.2, 4.8 Hz, 11),
8.49 (d, T = 6.6 Hz, 1H), 8.12 (d, J = 1.8 Hz, 1H), 8.02 (dd, T = 1.8, 7.2 Hz, 1H),
7.76 (dd, T = 5.4, 8.4 Hz, 1H), 7.72 (d, T = 7.8 Hz, 1H), 7.48-741 (m, 4H), 7.39 (s,
1H), 7.38 (d, T = 7.8 Hz, 1H), 7.26 (d, J = 3.6 Hz, 1H), 6.32 (s, 1H), 4.82 (d, T = 18.0 Hz,
1H), 4.04 (d, T = 18.6 Hz, 1H).
1-61 Method A: Rt = 3.05 min, MS m/z: 427.24 [M + 1]; "H NMR 400 MHz (DMSO-
dg) 8 12.70 (bs, NH), 8.85 (d, T = 4.4 Hz, 2H), 8.27 (d, T = 1.3 Hz, 1H), 8.23 (d,
T =6.1 Hz, 2H), 8.17 (dd, J = 8.0, 1.8 Hz, 1H), 7.79 (d, T = 8.0 Hz, 1H), 7.79 (d,
I = 8.0 Hz, 1H), 7.50-7.42 (m, 4H), 7.41-7.36 (m, 2H), 7.27 (d, T = 3.6 Hz, 1H),
6.32 (s, 1H), 4.84 (d, T = 18.2 Hz, 1H), 4.08 (d, T = 18.2 Hz, 1H).
1-62 Method A: Rt = 3.73 min, MS m/z: 428.20 [M + 1].
1-63 Method A: Rt = 4.10 min, MS m/z: 444.25 [M + 1]; "H NMR 400 MHz (DMSO-
dg) & 12.67 (bs, NH), 8.32 (s, LH), 7.95 (s, 1H), 7.90 (d, T = 1.2 Hz, 1H), 7.80 (dd,
1=179,6.1 Hz, 1H), 7.51 (d, T = 8.0 Hz, 1H), 7.47 (d, T = 3.5 Hz, 1H),
7.46-7.39 (m, 3H), 7.38-7.35 (m, 2H), 7.26 (d, T = 3.5 Hz, 1H), 6.30 (s, 1H), 4.72 (d,
7=17.5 Hz, 1H), 4.13 (q, J = 7.3 Hz, 2H), 3.94 (d, J = 17.6 Hz, 1H), 1.40 (t, ] = 7.3 Hz,

3H).
1-64 Method B: Rt = 0.98 min, MS m/z: 416.16 [M + 1].
1-65 Method A: Rt = 4.67 min, MS m/z: 484.30 [M + 1]; 'H NMR 600 MHz (DMSO-

dg) & 12.68 (bs, NH), 7.84 (m, 1H), 7.82 (dd, T = 7.9, 1.8 Hz, 1H), 7.66 (d, T = 7.9 Hz,
1H), 7.48 (d, T = 3.6 Hz, 1H), 747-7.44 (m, 1H), 745 (d, T = 7.6 Hz, 1H),
7.43-7.39 (m, 1H), 7.38-7.36 (m, 2H), 7.26 (d, T = 3.5 Hz, 1H), 7.19 (t, T = 2.1 Hz,
1H), 7.18 (dd, T = 8.3, 2.3 Hz, 1H), 6.94 (d, J = 8.2 Hz, 1H), 6.30 (s, 1H),
4.75 (d, 7 = 17.6 Hz, 1H), 4.26 (s, 4H), 3.98 (d, J = 17.7 Hz, 1H).

1-66 Method B: Rt = 1.41 min, MS m/z: 465.23 [M + 1]; "H NMR 600 MHz (DMSO-
dg) & 12.69 (s, NH), 11.16 (s, NH), 7.91 (s, 1H), 7.90 (dd, J = 7.9, 1.5 Hz, 1H),
7.86 (s, 1H), 7.60 (d, T = 7.9 Hz, 1H), 7.49-7.44 (m, 4H), 7.43-7.40 (m, 2H),
7.39-7.36 (m, 3H), 7.26 (d, T = 3.4 Hz, 1H), 6.49-6.47 (m, 1H), 6.32 (s, 11),
477 (d, 7 = 17.4 Hz, 1H), 3.99 (d, T = 17.4 Hz, 1H).

1-67 Method B: Rt = 1.47 min, MS m/z: 465.23 [M + 1].

1-68 Method B: Rt = 0.84 min, MS m/z: 510.28 [M + 1]; “H NMR 600 MHz (DMSO-
dg) & 12.69 (bs, NH), 7.89 (d, T = 1.3 Hz, 1H), 7.86 (dd, T = 8.0, 1.7 Hz, 1),
7.65 (d, T = 8.9 Hz, 2H), 7.60 (d, T = 8.0 Hz, 1H), 7.49-745 (m, 3H),
7.44-7.40 (m, 1H), 7.39-7.36 (m, 2H), 7.27 (d, T = 3.5 Hz, 1H), 7.09 (d, T = 8.9 Hz, 2H),
6.31 (s, 1H), 4.76 (d, T = 17.5 Hz, 1H), 3.99 (d, T = 17.6 Hz, 1H), 3.42-3.39 (m,
4H), 3.25 (5, 4H).

1-69 Method B: Rt = 0.84 min, MS m/z: 524.32 [M + 1].

1-70 Method A: Rt = 4.17 min, MS m/z: 477.26 [M + 1]; "H NMR 400 MHz (DMSO-
dg) 8 12.70 (bs, NH), 9.38 (d, T = 2.3 Hz, 1H), 8.90 (d, T = 2.0 Hz, 1H), 8.24 (d,
J=14Hz, 1H), 8.15 (dd, J = 8.0, 1.7 Hz, 1H), 8.11 (dd, T = 12.9, 7.6 Hz, 2H),
7.86-7.81 (m, 1H), 7.75 (d, T = 8.0 Hz, 1H), 7.73-7.68 (m, 1H), 7.50-7.38 (m,
6H), 7.27 (d, T = 3.6 Hz, 1H), 6.35 (s, 1H), 4.84 (d, T = 17.9 Hz, 1H), 4.07 (d, T = 17.9 Hz,
1H).

I-71 Method A: Rt = 4.09 min, MS m/z: 477.26 [M + 1]; "H NMR 400 MHz (DMSO-
dg) 8 12.69 (bs, NH), 8.90 (dd, J = 4.2, 1.8 Hz, 1H), 8.47 (dd, ] = 8.3, 1.7 Hz, 110),
8.04 (dd, T = 8.2, 1.3 Hz, 1H), 7.97 (d, T = 1.1 Hz, 1H), 7.86 (dd, J = 7.8, 1.6 Hz,
1H), 7.83 (dd, T = 7.2, 1.4 Hz, 1H), 7.71 (t, T = 7.9 Hz, 1H), 7.65 (d, T = 7.9 Hz,
1H), 7.59 (dd, T = 8.3, 4.2 Hz, 1H), 7.50-7.38 (m, 5H), 7.27 (d, J = 3.6 Hz,
1H), 6.33 (s, 1H), 4.82 (d, T = 17.6 Hz, 1H), 4.06 (d, T = 17.7 Hz, 1H).

I-72 Method A: Rt = 4.60 min, MS m/z: 484.30 [M + 1]; "H NMR 400 MHz (DMSO-
dg) 8 12.69 (bs, NH), 8.06-8.02 (m, 3H), 7.98 (dd, T = 8.0, 1.7 Hz, 1H), 7.90 (d,
=84 Hz, 2H), 7.68 (d, T = 8.0 Hz, 1H), 7.48 (d, J = 3.5 Hz, 1H),
7.47-7.36 (m, 5H), 7.27 (d, T = 3.6 Hz, 1H), 6.32 (s, 1H), 4.81 (d, T = 17.8 Hz, 1H), 4.03 (d,
7=17.9 Hz, 1H), 3.39 (s, 3H).

1-73 Method B: Rt = 1.05 min, MS m/z: 441.23 [M + 1].

1-74 Method A: Rt = 4.90 min, MS m/z: 510.33 [M + 1]; "H NMR 400 MHz (DMSO-
dg) 8 12.68 (bs, NH), 7.97 (d, T = 1.3 Hz, 1H), 7.92 (dd, T = 7.9, 1.8 Hz, 1H),
7.86 (dt, T = 8.8, 2.1 Hz, 2H), 7.66 (d, T = 7.9 Hz, 1H), 748 (d, T = 3.5 Hz, 1H),
7.47-7.36 (m, TH), 7.26 (d, T = 3.5 Hz, 1H), 6.32 (s, 1H), 4.79 (d, T = 17.7 Hz, 1H),
4.01 (d, 7 = 17.8 Hz, 1H).

-75 Method A: Rt = 4.62 min, MS m/z: 444.32 [M + 1]; "H NMR 400 MHz (DMSO-
dg) & 12.76 (bs, NH), 7.91 (s, 1H), 7.85 (dt, T = 7.9, 1.5 Hz, 1H), 7.75 (d, T = 8.0 Hz,
1H), 7.66 (td, T = 7.9, 1.7 Hz, 1H), 7.56 (d, T = 3.5 Hz, 1H), 7.55-7.37 (m,
8H), 7.34 (d, T = 3.6 Hz, 1H), 6.39 (s, 1H), 4.88 (d, J = 17.7 Hz, 1H), 4.11 (d, J = 17.8 Hz,
1H).
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Compound
Number 'H NMR and/or MS (m/z) data
1-76 Method A: Rt = 4.67 min, MS m/z: 444.38 [M + 1]; 'H NMR 400 MHz (DMSO-

dg) 8 12.68 (bs, NH), 7.98 (d, T = 1.2 Hz, 1H), 7.94 (dd, T = 7.9, 1.7 Hz, 1H),
7.65 (d, T = 8.0 Hz, 1H), 7.61-7.58 (m, 2H), 7.54-7.36 (m, 7H), 7.27 (d, T = 3.5 Hz,
1H), 7.21 (d, T = 8.1, 1.8 Hz, 1H), 6.33 (s, 1H), 4.79 (d, J = 17.7 Hz, 1H),
4.02 (d, T = 17.8 Hz, 1H).

77 Method A: Rt = 4.64 min, MS m/z: 444.32 [M + 1]; "H NMR 400 MHz (DMSO-
dg) & 12.68 (bs, NH), 7.92 (d, T = 1.3 Hz, 1H), 7.88 (dd, I = 7.9, 1.7 Hz, 1),
7.79-7.74 (m, 2H), 7.64 (d, T = 8.0 Hz, 1H), 7.49-7.41 (m, 4H), 7.39-7.36 (m, 2H),
7.33-7.25 (m, 3H), 6.31 (s, 1H), 4.78 (d, T = 17.7 Hz, 1H), 4.01 (d, T = 17.7 Hz,
1H).

I-78 Method A: Rt = 4.27 min, MS m/z: 470.35 [M + 1]; “H NMR 400 MHz (DMSO-
dg) & 12.95 (bs, OH), 12.69 (bs, NH), 8.04-8.00 (m, 3H), 7.97 (dd, T = 7.9, 1.7 Hz,
1H), 7.86 (d, T = 8.5 Hz, 2H), 7.68 (d, J = 8.0 Hz, 1H), 7.49-7.41 (m, 41),
7.40-7.36 (m, 2H), 7.26 (d, T = 3.6 Hz, 1H), 6.32 (s, 1H), 4.80 (d, T = 17.7 Hz,
1H), 4.03 (d, T = 17.7 Hz, 1H).

1-79 Method A: Rt = 4.67 min, MS m/z: 486.34 [M + 1]; "H NMR 600 MHz (DMSO-
dg) & 12.68 (bs, NH), 7.94 (s, 1H), 7.90 (d, T = 7.4 Hz, 1H), 7.62 (dd, T = 7.6, 2.6 Hz,
1H), 7.49-7.40 (m, 4H), 7.40-7.36 (m, 2H), 7.28-7.25 (m, 1H), 6.82 (s,
2H), 6.51 (s, 1H), 6.32 (s, 1H), 4.78 (d, T = 17.6 Hz, 1H), 4.01 (d, T = 17.6 Hz, 1),
3.80 (s, 3H), 3.80 (s, 3H).

1-80 Method A: Rt = 4.62 min, MS m/z: 486.34 [M + 1]; "H NMR 600 MHz (DMSO-
dg) 8 12.68 (bs, NH), 7.72 (d, T = 1.1 Hz, 1H), 7.63 (dd, T = 7.9, 1.6 Hz, 1H),
7.55 (d, T = 7.9 Hz, 1H), 7.48 (d, T = 3.6 Hz, 1H), 7.47-744 (m, 2H),
7.43-7.40 (m, 1H), 7.38-7.36 (m, 2H), 7.26 (d, T = 3.5 Hz, 1H), 7.24 (d, T = 8.4 Hz, 11),
6.29 (s, 1H), 4.74 (d, T = 17.5 Hz, 1H), 3.98 (d, J = 17.5 Hz, 1H), 3.79 (s, 3H),
3.75 (s, 3H).

I-81 Method A: Rt = 3.25 min, MS m/z: 540.47 [M + 1]; "H NMR 400 MHz (DMSO-
dg) 8 12.69 (bs, NH), 8.74 (t, J = 5.6 Hz, 1H), 8.03 (d, J = 1.2 Hz, 1H),
8.00-7.95 (m, 3H), 7.88 (d, J = 8.5 Hz, 2H), 7.68 (d, J = 8.1 Hz, 1H), 7.50-7.36 (m, 6H),
7.27 (d, T = 3.6 Hz, 1H), 6.32 (s, 1H), 4.80 (d, J = 17.8 Hz, 1H), 4.03 (d, T = 17.9 Hz,
1H), 3.61 (g, T = 5.9 Hz, 2H), 3.27 (q, T = 5.6 Hz, 2H), 2.85 (s, 3H),
2.84 (s, 2H).

1-82 Method A: Rt = 3.29 min, MS m/z: 568.50 [M + 1]; "H NMR 400 MHz (DMSO-
dg) 8 12.69 (bs, NH), 8.57 (t, J = 5.7 Hz, 1H), 8.01 (d, J = 1.3 Hz, 1H),
7.98-7.93 (m, 3H), 7.83 (d, T = 8.5 Hz, 2H), 7.67 (d, T = 8.1 Hz, 1H), 7.49-7.36 (m, 61),
7.27 (d, T = 3.6 Hz, 1H), 6.32 (s, 1H), 4.80 (d, T = 17.9 Hz, 1H), 4.03 (d, T = 17.9 Hz,
1H), 3.30 (g, T = 6.0 Hz, 2H), 3.10-3.04 (m, 2H), 2.76 (s, 3H), 2.75 (s,
2H), 1.70-1.60 (m, 2H), 1.55 (quint, T = 6.8 Hz, 2H).

1-83 Method A: Rt = 3.25 min, MS m/z: 582.45 [M + 1]; “H NMR 400 MHz (DMSO-
dg) 8 12.69 (bs, NH), 8.78 (t, T = 5.8 Hz, 1H), 8.03 (d, J = 1.1 Hz, 1H),
8.00-7.95 (m, 3H), 7.88 (d, J = 8.5 Hz, 2H), 7.68 (d, J = 8.0 Hz, 1H), 7.49-7.36 (m, 6H),
7.27 (d, T = 3.6 Hz, 1H), 6.32 (s, 1H), 4.80 (d, J = 17.8 Hz, 1H), 4.03 (d, T = 17.9 Hz,
1H), 3.98 (bs, 2H), 3.69-3.60 (m, 4H), 3.60-3.50 (m, 2H),
3.50-3.40 (m, 2H), 3.15 (bs, 2H).

-84 Method A: Rt = 3.27 min, MS m/z: 596.46 [M + 1]; "H NMR 600 MHz (DMSO-
dg) 8 12.69 (bs, NH), 8.70 (t, J = 5.7 Hz, 1H), 8.02 (d, J = 1.3 Hz, 1H), 7.97 (dd,
7=80,1.7 Hz, 1H), 7.95 (d, J = 8.5 Hz, 2H), 7.86 (d, T = 8.4 Hz, 2H), 7.68 (d, ] = 8.0 Hz,
1H), 7.49-741 (m, 4H), 7.39-7.36 (m, 2H), 7.27 (d, T = 3.5 Hz, 1H),
6.32 (s, 1H), 4.80 (d, T = 17.6 Hz, 1H), 4.03 (d, J = 17.6 Hz, 1H), 3.97 (d, T = 12.1 Hz,
2H), 3.62 (t, T = 12.2 Hz, 2H), 3.46-3.32 (m, 4H), 3.16 (¢, J = 6.6 Hz,
2H), 3.10-3.02 (m, 2H), 1.92 (quint, T = 8.1 Hz, 2H).

1-85 Method A: Rt = 4.02 min, MS m/z: 539.38 [M + 1]; "H NMR 400 MHz (DMSO-
dg) & 12.71 (bs, NH), 8.00 (d, T = 1.3 Hz, 1H), 7.96 (dd, T = 7.9, 1.8 Hz, 1),
7.82 (d, T = 8.3 Hz, 2H), 7.69 (d, T = 8.0 Hz, 1H), 7.53 (d, T = 8.3 Hz, 2H), 7.50 (d,
T = 3.6 Hz, 1H), 7.49-7.43 (m, 3H), 7.42-7.38 (m, 2H), 7.28 (d, J = 3.7 Hz, 1H),
6.32 (s, 1H), 4.81 (d, T = 17.8 Hz, 1H), 4.04 (d, T = 17.8 Hz, 1H),
3.70-3.50 (m, 4H).

1-86 Method A: Rt = 4.97 min, MS m/z: 430.31 [M + 1]; "H NMR 400 MHz (DMSO-
dg) 8 12.66 (bs, NH), 7.66-7.63 (m, 2H), 7.50-7.39 (m, SH), 7.37-7.33 (m, 2H),
7.26 (d, T = 3.5 Hz, 1H), 6.28 (s, 1H), 6.25-6.21 (m, 1H), 4.71 (d, T = 17.5 Hz,
1H), 3.93 (d, T = 17.6 Hz, 1H), 2.42-2.36 (m, 2H), 2.21-2.15 (m, 2H),
1.76-1.69 (m, 2H), 1.63-1.56 (m, 2H).

1-87 Method A: Rt = 4.00 min, MS m/z: 357.42 [M + 1]; "H NMR 400 MHz (DMSO-
dg) 8 8.93 (t, T = 5.9 Hz, NH), 7.72 (d, T = 7.5 Hz, 1H), 7.59-7.51 (m, 2H),
747 (td, T = 7.5, 0.8 Hz, 1H), 7.42-7.26 (m, 7H), 7.25-7.19 (m, 3H), 6.08 (s, 11),
4.78 (d, T = 17.7 Hz, 1H), 4.33 (d, T = 6.0 Hz, 2H), 3.92 (d, T = 17.7 Hz, 1H).

1-88 Method A: Rt = 3.30 min, MS m/z: 540.41 [M + 1]; "H NMR 400 MHz (DMSO-
dg) 8 12.71 (bs, NH), 8.89 (t, ] = 5.6 Hz, 1H), 8.23-8.21 (m, 1H), 8.09 (d, J = 1.2 Hz,
1H), 7.99 (dd, T = 8.0, 1.7 Hz, 1H), 7.95 (d, J = 7.8 Hz, 1H), 7.90 (d, J = 7.8 Hz,
1H), 7.71 (d, T = 7.9 Hz, 1H), 7.62 (t, T = 7.5 Hz, 1H), 7.52-7.44 (m, 4H),
7.42-7.38 (m, 2H), 7.29 (d, T = 3.5 Hz, 1H), 6.34 (s, 1H), 4.83 (d, T = 17.8 Hz,
1H), 4.05 (d, T = 17.8 Hz, 1H), 3.65 (g, J = 5.9 Hz, 2H) 3.32-3.28 (m, 2H),
2.87 (s, 3H), 2.87 (s, 3H).
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Compound

Number 'H NMR and/or MS (m/z) data

1-89 Method B: Rt = 0.87 min, MS m/z: 568.30 [M + 1].

1-90 Method A: Rt = 3.25 min, MS m/z: 582.45 [M + 1]; *H NMR 400 MHz (DMSO-
dg) & 12.71 (bs, NH), 8.93 (t, J = 5.4 Hz, 1H), 8.22 (s, LH), 8.09 (s, 1H), 7.99 (dd,
1=79, 1.4 He, 1H), 7.96 (d, J = 7.8 Hz, 1H), 7.91 (d, T = 7.8 Hz, 1H), 7.71 (d,
J=8.1Hz, 1H), 7.63 (t, T = 7.7 Hz, 1H), 7.53-7.44 (m, 4H), 7.42-7.38 (m, 2H),
7.29 (d, T = 3.5 Hz, 1H), 6.34 (s, 1H), 4.83 (d, T = 17.7 Hz, 1H), 4.05 (d, T = 17.8 Hz,
1H), 4.00 (bs, 2H), 3.73-3.65 (m, 4H), 3.57 (bs, 21), 3.38 (bs, 2I),
3.17 (bs, 2H).

1-91 Method A: Rt = 3.25 min, MS m/z: 596.46 [M + 1]; *H NMR 400 MHz (DMSO-

dg) 8 12.71 (bs, NH), 8.84 (t, ] = 5.7 Hz, 1H), 8.21-8.19 (m, 1H), 8.10 (d, T = 1.4 Hz,
1H), 7.99 (dd, T = 8.0, 1.7 Hz, 1H), 7.93 (d, J = 7.9 Hz, 1H), 7.89 (d, J = 7.9 Hz,
1H), 7.70 (d, T = 8.0 Hz, 1H), 7.60 (t, T = 7.8 Hz, 1H), 7.52-7.44 (m, 4H),
7.42-7.38 (m, 2H), 7.29 (d, T = 3.6 Hz, 1H), 6.34 (s, 1H), 4.82 (d, T = 17.8 Hz,
1H), 4.05 (d, T = 17.8 Hz, 1H), 3.98 (d, T = 12.8 Hz, 2H), 3.64 (t, ] = 12.1 Hz, 2H),
3.49-3.35 (m, 4H), 3.22-3.14 (m, 2H), 3.14-3.00 (m, 2H),
2.00-1.90 (m, 2H).

1-92 Method A: Rt = 4.02 min, MS m/z: 539.38 [M + 1]; "H NMR 400 MHz (DMSO-
dg) 8 12.71 (bs, NH), 8.00 (s, 1H), 7.96 (dd, T = 7.9, 1.4 Hz, 1H), 7.83 (d, ] = 7.9 Hz,
1H), 7.75 (s, 1H), 7.68 (d, T = 7.9 Hz, 1H), 7.57 (t, ] = 7.7 Hz, 1),
7.52-7.38 (m, 7H), 7.28 (d, T = 3.5 Hz, 1H), 6.34 (s, 1H), 4.81 (d, J = 17.8 Hz, 1H),
4.04 (d, 7 = 17.8 Hz, 1H), 3.70-3.35 (m, 4H).

1-93 Method A: Rt = 4.43 min, MS m/z: 441.38 [M + 1].
1-94 Method A: Rt = 3.80 min, MS m/z: 526.39 [M + 1].
1-95 Method A: Rt = 3.07 min, MS m/z: 524.41 [M + 1]; 'H NMR 400 MHz (DMSO-

dg) & 12.66 (bs, NH), 8.83 (s, NH), 7.59 (d, T = 8.3 Hz, 1H), 7.49 (d, J = 3.6 Hz,
1H), 7.48-7.40 (m, 3H), 7.37-7.33 (m, 4H), 7.28 (d, J = 3.5 Hz, 1H), 7.23 (d,
J=13Hz, 1H), 7.17 (dd, T = 8.0, 1.4 Hz, 1H), 7.13 (dd, T = 8.4, 1.9 Hz, 1H),
7.04 (d, T = 7.6 Hz, 1H), 6.29 (s, 1H), 4.72 (d, J = 17.3 Hz, 1H), 4.30 (d, J = 5.7 Hz,
2H), 3.89 (d, J = 17.4 Hz, 1H), 3.40-3.36 (m, 2H), 3.13-3.03 (m, 2H),
2.07-1.96 (m, 2H), 1.90-1.80 (m, 2E).

1-96 Method A: Rt = 4.85 min, MS m/z: 547.38 [M + 1]; "H NMR 400 MHz (DMSO-
dg) & 12.62 (bs, NH), 8.42 (bs, NH), 7.51-7.36 (m, 9H), 7.35-7.30 (m, 3H),
7.27 (d, T = 3.5 Hz, 1H), 7.11 (d, J = 8.9 Hz, 2H), 6.99-6.95 (m, 3H), 6.92 (dd, J = 8.4,
1.7 Hz, 1H), 6.25 (s, 1H), 5.07 (s, 2H), 4.64 (d, T = 17.3 Hz, 1H), 3.84 (d,
7=17.3 Hz, 1H).

1-97 Method A: Rt = 4.52 min, MS m/z: 459.35 [M + 1]; "H NMR 400 MHz (DMSO-
dg) 8 12.65 (bs, NH), 8.88 (bs, NH), 7.59 (d, T = 8.3 Hz, 1H), 7.49 (d, T = 3.6 Hz,
1H), 7.47-740 (m, 3H), 7.37-7.34 (m, 2H), 7.14-7.08 (m, 1H),
6.99-6.91 (m, 2H), 6.69 (td, T = 8.5, 2.2 Hz, 1H), 6.27 (s, 1H), 4.70 (d, T = 17.5 Hz, 1H),
3.91 (d, T = 17.4 Hz, 1H).

1-98 Method A: Rt = 4.45 min, MS m/z: 441.31 [M + 1]; "H NMR 600 MHz (DMSO-
dg) & 12.65 (bs, NH), 8.37 (bs, NH), 7.47 (d, T = 3.5 Hz, 1H), 7.46-7.32 (m, 7H),
7.27-7.23 (m, 4H), 7.08 (d, T = 7.6 Hz, 2H), 6.86 (t, I = 7.3 Hz, 1H), 6.25 (s,
1H), 4.63 (d, T = 17.0 Hz, 1H), 3.85 (d, T = 17.0 Hz, 1H).

1-99 Method A: Rt = 4.55 min, MS m/z: 459.35 [M + 1]; "H NMR 400 MHz (DMSO-
dg) & 12.68 (bs, NH), 8.63 (bs, NH), 7.49 (d, T = 3.5 Hz, 1H), 7.48-7.42 (m, 4H),
7.40-7.36 (m, 3H), 7.32 (dd, T = 8.2, 2.2 Hz, 1H), 7.30-7.23 (m, 2H),
6.90 (dd, T = 8.1, 1.7 Hz, 1H), 6.82 (dt, T = 11.8, 2.0 Hz, 1H), 6.34 (td, J = 8.4, 2.8 Hz,
1H), 6.29 (s, 1H), 4.68 (d, T = 17.1 Hz, 1H), 3.90 (d, T = 17.2 Hz, 1H).

1-100 Method A: Rt = 3.22 min, MS m/z: 524.41 [M + 1].

I-101 Method A: Rt = 4.65 min, MS m/z: 444.32 [M + 1]; "H NMR 400 MHz (DMSO-
dg) & 12.71 (bs, NH), 7.84 (d, T = 8.0 Hz, 1H), 7.75 (s, 1H), 7.68 (d, T = 7.9 Hz,
1H), 7.55 (td, T = 7.8, 1.7 Hz, 1H), 7.50 (d, T = 3.5 Hz, 1H), 7.49-7.31 (m, 7H),
7.29 (d, T = 3.6 Hz, 1H), 6.34 (s, 1H), 4.82 (d, T = 17.6 Hz, 1H), 4.05 (d, T = 17.6 Hz,
1H).

1-102 Method A: Rt = 3.09 min, MS m/z: 524.41 [M + 1]; "H NMR 400 MHz (DMSO-
dg) & 12.71 (bs, NH), 7.81 (s, 1H), 7.76 (s, 2H), 7.64 (d, T = 8.8 Hz, 2H), 7.50 (d,
T=3.5Hz, 1H), 747 (d, ] = 7.4 Hz, 2H), 7.46-7.41 (m, 1H), 7.41-7.37 (m, 2H),
7.28 (d, T = 3.6 Hz, 1H), 7.12 (d, T = 8.9 Hz, 1), 6.33 (s, 1H), 4.80 (d, T = 17.6 Hz,
1H), 4.01 (d, T = 17.7 Hz, 1H), 3.96 (d, T = 13.9 Hz, 2H), 3.60-3.50 (m,
2H), 3.22-3.10 (m, 2H), 3.03 (¢, J = 12.5 Hz, 2H), 2.87 (s, 3H).

1-103 Method A: Rt = 4.62 min, MS m/z: 484.36 [M + 1]; "H NMR 400 MHz (DMSO-
dg) & 12.69 (bs, NH), 7.79-7.70 (m, 3H), 7.50 (d, T = 3.4 Hz, 1H), 7.47 (d, ] = 7.4 Hz,
2H), 7.46-7.42 (m, 1H), 7.40-7.36 (m, 2H), 7.28 (d, T = 3.4 Hz, 1H),
7.21-7.16 (m, 2H), 6.96 (d, T = 8.2 Hz, 1H), 6.32 (s, 1H), 4.79 (d, T = 17.5 Hz, 1H),
4.28 (s, 4H), 401 (d, T = 17.5 Hz, 1H).

1-104 Method A: Rt = 4.37 min, MS m/z: 465.30 [M + 1]; "H NMR 400 MHz (DMSO-
dg) 81270 (bs, NH), 11.20 (bs, NH), 7.86 (d, ] = 10.8 Hz, 2H), 7.82-7.76 (m,
2H), 7.56-7.37 (m, 9H), 7.29 (d, T = 3.5 Hz, 1H), 6.50 (t, ] = 2.0 Hz, 1H),
6.34 (s, 1H), 4.82 (d, T = 17.4 Hz, 1H), 4.04 (d, T = 17.5 Hz, 1H).

1-105 Method A: Rt = 4.64 min, MS m/z: 426.38 [M + 1]; "H NMR 400 MHz (DMSO-
dg) 8 12.71 (bs, NH), 7.86 (s, 1H), 7.84-7.77 (m, 2H), 7.72-7.68 (m, 21),
7.53-7.38 (m, 10H), 7.29 (d, T = 3.5 Hz, 1H), 6.36 (s, 1H), 4.83 (d, J = 17.5 Hz, 1),
4.05 (d, T = 17.6 Hz, 1H).
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'H NMR and/or MS (m/z) data

1-106

I-107

I-113

I-114

I-115
I-116

I-117

I-118

I-119

I-120

I-121

I-122

1-123

I-124

I-125

I-126

Method A: Rt = 4.74 min, MS m/z: 446.17
Method A: Rt = 4.74 min, MS m/z: 446.15
Method A: Rt = 3.65 min, MS m/z: 427.31
Method A: Rt = 4.45 min, MS m/z: 510.33
Method A: Rt = 3.13 min, MS m/z: 472.27
Method A: Rt = 3.74 min, MS m/z: 505.22 .
Method A: Rt = 4.47 min, MS m/z: 465.30 [M + 1]; 'H NMR 400 MHz (DMSO-

dg) 8 12.68 (s, NH), 11.16 (s, NH), 7.91 (s, 1H), 7.93-7.88 (m, 2H), 7.86 (s, 1H),

7.60 (d, T = 7.8 Hz, 1H), 7.49-7.36 (m, 9H), 7.27 (d, J = 3.5 Hz, 1H),

6.50-6.44 (m, 1H), 6.32 (s, 1H), 4.78 (d, J = 17.5 Hz, 1H), 4.00 (d, I = 17.5 Hz, 1H).
Method A: Rt = 4.60 min, MS m/z: 444.32 [M + 1]; 'H NMR 400 MHz (DMSO-

dg) & 12.68 (bs, NH), 7.83 (s, 1H), 7.78 (dt, ] = 7.9, 1.5 Hz, 1H), 7.67 (d, T = 8.0 Hz,

1H), 7.58 (td, J = 7.8, 1.7 Hz, 1H), 7.48 (d, J = 3.6 Hz, 1H), 7.48-7.29 (m,

8H), 7.27 (d, T = 3.6 Hz, 1H), 6.31 (s, 1H), 4.80 (d, J = 17.8 Hz, 1H), 4.03 (d, ] = 17.8 Hz,
1H).

Method A: Rt = 4.37 min, MS m/z: 469.33 [M + 1]; 'H NMR 400 MHz (DMSO-

dg) 8 12.69 (bs, NH), 8.11 (s, 1H), 8.05-7.98 (m, 3H), 7.83 (dd, J = 8.2, 1.2 Hz,

1H), 7.70 (d, T = 8.0 Hz, 1H), 7.49-7.40 (m, 4H), 7.38 (d, I = 7.2 Hz, 2H),

7.27 (d, T = 3.2 Hz, 1H), 6.32 (s, 1H), 4.81 (d, T = 17.9 Hz, 1H), 4.04 (d, J = 18.0 Hz,

1H).

Method A: Rt = 3.32 min, MS mv/z: 510.46 [M + 1].

Method A: Rt = 3.98 min, MS m/z: 403.32 [M + 1]; *H NMR 400 MHz (DMSO-

dg) 8 12.42 (bs, NH), 11.54 (bs, NH), 7.93 (dd, T = 7.9, 1.8 Hz, 1H), 7.87 (dd, T = 4.5,

1.3 Hz, 2H), 7.68 (d, J = 8.0 Hz, 1H), 7.50-7.46 (m, 2H), 7.42 (dd, J = 8.5,

1.7 Hz, 1H), 7.37 (t, ] = 7.4 Hz, 1H), 7.22 (d, J = 3.6 Hz, 1H), 6.49 (t, ] = 2.1 Hz,

1H), 5.08 (q, J = 7.3 Hz, 1H), 4.69 (dd, J = 39.1, 17.4 Hz, 2H), 1.59 (d, T = 7.3 Hz,

3H

Method A: Rt = 4.57 min, MS m/z: 548.40 [M + 1]; "H NMR 400 MHz (DMSO-

dg) 6 12.41 (bs, NH), 7.87 (dd, T = 7.9, 1.86 Hz, 1H), 7.83 (s, 2H), 7.65 (d, ] = 8.0 Hz,
1H), 7.60 (d, T = 8.8 Hz, 2H), 747 (d, J = 3.5 Hz, 1H), 7.22 (d, T = 3.5 Hz,

1H), 7.04 (d, T = 8.8 Hz, 2H), 5.07 (g, J = 7.3 Hz, 1H), 4.67 (dd, T = 39.1, 17.5 Hz,
2H), 3.49-3.43 (m, 4H), 3.18-3.14 (m, 4H), 1.58 (d, J = 7.3 Hz, 3H),

1.41 (s, 9H).

Method A: Rt = 2.87 min, MS m/z: 448.41 [M + 1]; "H NMR 400 MHz (DMSO-

dg) & 12.41 (bs, NH), 7.88 (d, T = 8.1 Hz, 1H), 7.85 (s, 2H), 7.69-7.63 (m, 3H),

7.47 (d, T = 3.5 Hz, 1H), 7.22 (d, T = 3.5 Hz, 1H), 7.09 (d, ] = 8.7 Hz, 2H),

5.06 (g, T = 7.3 Hz, 1H), 4.68 (dd, T = 38.9, 17.5 Hz, 2H), 3.45-3.38 (m, 41), 3.24 (bs,
4H), 1.59 (d, T = 7.3 Hz, 3H).

Method A: Rt = 4.97 min, MS m/z: 628.46 [M + 1]; "H NMR 400 MHz (DMSO-

dg) 8 12.67 (bs, NH), 7.77 (s, 1H), 7.71 (d, T = 8.0 Hz, 1H), 7.60 (d, T = 8.1 Hz,
1H), 7.48 (d, T = 3.6 Hz, 1H), 7.47-7.36 (m, 6H), 7.26 (d, J = 3.6 Hz, 1H),

6.90-6.87 (m, 1H), 6.87-6.85 (m, 1H), 6.30 (s, 1H), 4.77 (d, J = 17.7 Hz, 1H),

4.00 (d, 7 = 17.7 Hz, 1H), 3.47-3.42 (m, 4H), 3.23-3.19 (m, 4H), 1.41 (s, 9H).
Method A: Rt = 3.37 min, MS m/z: 528.44 [M + 1]; "H NMR 400 MHz (DMSO-

dg) & 12.68 (bs, NH), 7.78 (s, 1H), 7.72 (dt, T = 8.0, 1.3 Hz, 1H), 7.62 (d, T = 8.0 Hz,
1H), 7.50-7.35 (m, 7H), 7.26 (d, T = 3.6 Hz, 1H), 6.99-6.90 (m, 2H),

6.30 (s, 1H), 4.77 (d, T = 17.7 Hz, 1H), 4.00 (d, T = 17.8 Hz, 1H), 3.49-3.43 (m, 41),
3.23 (bs, 4H).

Method A: Rt = 3.13 min, MS m/z: 524.47 [M + 1]; "H NMR 400 MHz (DMSO-

dg) & 12.69 (bs, NH), 7.97 (s, 1H), 7.92 (dd, T = 8.0, 1.7 Hz, 1H), 7.79 (d, T = 8.2 Hz,
2H), 7.66 (d, T = 8.0 Hz, 1H), 7.51 (d, T = 8.1 Hz, 2H), 7.49-7.40 (m, 4H),

7.39-7.36 (m, 2H), 6.31 (s, 1H), 4.79 (d, T = 17.8 Hz, 1H), 4.01 (d, T = 17.8 Hz,

1H), 3.22 (bs, 4H), 2.94 (bs, 41).

Method A: Rt = 4.55 min, MS m/z: 483.34 [M + 1]; "H NMR 600 MHz (DMSO-

dg) 8 12.72 (bs, NH), 11.17 (bs, NH), 7.93-7.86 (s, 3H), 7.62 (d, T = 8.0 Hz, 1H),
7.55-7.46 (m, 3H), 7.43 (d, T = 8.0 Hz, 1H), 7.38 (s, 1H), 7.31-7.20 (m, 4H),

6.49 (s, 1H), 6.30 (s, 1H), 4.76 (d, T = 17.1 Hz, 1H), 4.12 (d, J = 17.3 Hz, 1H).
Method B: Rt = 1.18 min, MS m/z: 466.26 [M + 1]; "H NMR 600 MHz (DMSO-

dg) & 12.72 (bs, NH), 11.17 (bs, NH), 7.93-7.86 (s, 3H), 7.62 (d, T = 8.0 Hz, 1H),
7.55-7.46 (m, 3H), 7.43 (d, T = 8.0 Hz, 1H), 7.38 (s, 1H), 7.31-7.20 (m, 4H),

6.49 (s, 1H), 6.30 (s, 1H), 4.76 (d, T = 17.1 Hz, 1H), 4.12 (d, J = 17.3 Hz, 1H).
Method B: Rt = 0.67 min, MS m/z: 511.27 [M + 1]; ‘H NMR 600 MHz (DMSO-

dg) & 12.72 (bs, NH), 11.17 (bs, NH), 7.93-7.86 (s, 3H), 7.62 (d, T = 8.0 Hz, 1H),
7.55-7.46 (m, 3H), 7.43 (d, T = 8.0 Hz, 1H), 7.38 (s, 1H), 7.31-7.20 (m, 4H),

6.49 (s, 1H), 6.30 (s, 1H), 4.76 (d, T = 17.1 Hz, 1H), 4.12 (d, J = 17.3 Hz, 1H).
Method B: Rt = 0.73 min, MS m/z: 542.27 [M + 1]; "H NMR 600 MHz (DMSO-

dg) 8 12.72 (bs, NH), 11.17 (bs, NH), 7.93-7.86 (s, 3H), 7.62 (d, T = 8.0 Hz, 1H),
7.55-7.46 (m, 3H), 7.43 (d, T = 8.0 Hz, 1H), 7.38 (s, 1H), 7.31-7.20 (m, 4H),

6.49 (s, 1H), 6.30 (s, 1H), 4.76 (d, T = 17.1 Hz, 1H), 4.12 (d, J = 17.3 Hz, 1H).
Method B: Rt = 0.63 min, MS m/z: 543.89 [M + 1]. 'H NMR 500 MHz (DMSO-

dg) & 12.62 (bs, NH), 10.00 (bs, OH), 7.90-7.86 (m, 3H), 7.69-7.65 (m, 2),

7.62 (d, T = 7.9 Hz, 1H), 749 (d, T = 3.4 Hz, 1H), 7.28 (d, T = 3.4 Hz, 1H),
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TABLE 1-continued

Compound
Number 'H NMR and/or MS (m/z) data

7.15-7.09 (m, 3H), 6.94 (dd, T = 4.9, 8.9 Hz, 1H), 6.87 (dd, J = 3.1, 9.2 Hz, 1H),
6.34 (s, 1H), 4.64 (d, T = 17.7 Hz, 1H), 4.02 (d, J = 17.7 Hz, 1H), 3.46-3.42 (m, 4H),
3.27-3.23 (m, 4H), 2.56 (bs, NH).
1-127 Method B: Rt = 1.02 min, MS m/z: 465.97 [M + 1]. 'H NMR 500 MHz (DMSO-
dg) 6 13.20 (s, NH), 11.19 (s, NH), 9.23 (s, 1H), 7.95-7.91 (m, 3H), 7.63 (d, ] = 7.9 Hz,
1H), 7.52-7.39 (m, 8H), 6.52-6.50 (m, 1H), 6.35 (s, 1H), 4.95 (d, ] = 17.4 Hz,
1H), 4.05 (d, T = 17.4 He, 1H).
1-128 Method B: Rt = 1.16 min, MS m/z: 464.99 [M + 1]. 'H NMR 500 MHz (DMSO-
dg) 6 11.25 (bs, NH), 11.19 (bs, NH), 8.98 (s, 1H), 8.64 (s, 1H), 7.96-7.88 (m,
3H), 7.63 (d, T = 7.9 Hz, 1H), 7.52-7.41 (m, 7H), 740 (t, ] = 2.6 Hz, 1H),
6.52-6.50 (m, 1H), 6.23 (s, 1H), 4.83 (d, ] = 17.7 Hz, 1H), 4.03 (d, ] = 17.7 Hz, 1H)
1-129 Method B: Rt = 0.96 min, MS m/z: 449.03 [M + 1]. 'H NMR 500 MHz (DMSO-
dg) 6 11.80 (s, NH), 11.19 (s, NH), 7.97-7.88 (m, 3H), 7.62 (d, T = 7.9 Hz, 1H),
7.57-7.41 (m, 7H), 7.40 (t, J = 2.6 Hz, 1H), 6.52-6.50 (m, 1H), 6.23 (bs, 1H),
4.75 (d, T =17.4 Hz, 1H), 3.97 (d, T = 17.4 Hz, 1H).
1-130 Method B: Rt = 1.11 min, MS m/z: 449.03 [M + 1]. 'H NMR 500 MHz (DMSO-
dg) 0 11.19 (s, NH), 10.88 (s, NH), 9.20 (s, 1H), 8.67 (s, 1H), 7.96-7.88 (m, 3H),
7.63 (d, T = 7.9 He, 1H), 7.52-7.39 (m, 8H), 6.52-6.50 (m, 1H), 6.22 (s, 1H),
4.79 (d,J =17.4 Hz, 1H), 4.02 (d, T = 17.4 Hz, 1H).
1-131 Method B: Rt = 1.24 min, MS m/z: 478.98 [M + 1]. 'H NMR 500 MHz (DMSO-
dg) 0 12.62 (s, NH), 11.19 (s, NH), 7.95-7.88 (m, 3H), 7.63 (d, J = 7.9 Hz, 1H),
7.52-7.38 (m, 8H), 6.83 (s, 1H), 6.52-6.50 (m, 1H), 6.31 (s, 1H), 479 (d, ] = 17.4 Hz,
1H), 4.02 (d, T = 17.4 He, 1H), 2.26 (s, 3H).
1-132 Method B: Rt = 1.41 min, MS m/z: 532.89 [M + 1]. 'H NMR 500 MHz (DMSO-
dg) 6 13.20 (s, NH), 11.19 (s, NH), 8.04 (s, 1H), 7.95-7.88 (m, 3H), 7.63 (d, ] = 8.5 Hz,
1H), 7.52-7.41 (m, 7H), 7.40 (t, J = 2.8 Hz, 1H), 6.52-6.50 (m, 1H),
6.27 (s, 1H), 474 (d, T = 17.4 Hz, 1H), 4.06 (d, J = 17.4 Hz, 1H).
1-133 Method B: Rt = 0.65 min, MS m/z: 448.04 [M + 1]. 'H NMR 500 MHz (DMSO-
dg) 6 11.79 (bs, 2NH), 11.27 (s, NH), 8.03-7.95 (m, 3H), 7.71 (d, ] = 7.9 Hz, 1H),
7.60-7.47 (m, 8H), 6.85 (bs, 2H), 6.60-6.58 (m, 1H), 6.33 (s, 1H), 4.93 (d,
I =177 He, 1H), 4.09 (d, J = 17.7 Hz, 1H).
1-134 Method B: Rt = 0.97 min, MS m/z: 460.06 [M + 1]. 'H NMR 500 MHz (DMSO-
dg) 6 11.19 (bs, NH), 10.99 (s, NH), 9.06 (s, 2H), 8.94 (s, 1H), 7.96-7.88 (m, 3H),
7.63 (d, T = 7.9 He, 1H), 7.52-7.42 (m, 7H), 7.40 (t, ] = 2.8 Hz, 1H),
6.52-6.50 (m, 1H), 6.29 (s, 1H), 4.82 (d, T = 17.7 Hz, 1H), 4.03 (d, T = 17.7 Hz, 1H).
1-135 Method B: Rt = 0.89 min, MS m/z: 561.90 [M + 1]; 'H NMR 500 MHz (DMSO-
dg) 8 12.61 (s, NH), 10.01 (s, OH), 7.78 (s, 1H), 7.74 (d, T = 7.9 He, 1H), 7.64 (d,
I =79 He, 1H), 7.53-7.47 (m, 2H), 7.27 (d, T = 3.7 Hz, 1H), 7.12 (td, T = 8.5,
3.1 Hz, 1H), 7.01-6.90 (m, 3H), 6.87 (dd, J = 9.5, 3.4 Hz, 1H), 6.32 (s, 1H),
4.65 (d, J =17.7 Hz, 1H), 4.02 (d, T = 17.7 Hz, 1H), 3.51-3.44 (m, 4H),
3.27-3.20 (m, 4H).
1-136 Method B: Rt = 1.11 min, MS m/z: 49.90 [M + 1].
1-137 Method B: Rt = 1.05 min, MS m/z: 499.94 [M + 1]; 'H NMR 500 MHz (DMSO-
dg) 6 12.62 (s, NH), 11.75 (s, NH), 9.97 (s, OH), 8.56 (d, ] = 2.1 He, 1H),
8.29 (d, T = 2.1 Hz, 1H), 8.00-7.95 (m, 2H), 7.67 (d I =7.9 Hz, 1H), 7.53 (t, ] = 2.9 Hz,
1H), 7.49 (d, T = 3.7 He, 1H), 7.27 (d, ] = 3.7 Hz, 1H), 7.12 (td, ] = 8.5, 3.1 Hz,
1H), 6.92 (dd, T = 8.9, 4.9 Hz, 1H), 6.88 (dd, T = 9.2, 3.1 He, 1H), 6.52 (dd,
I =34, 1.8 Hz, 1H), 6.35 (s, 1H), 4.67 (d, ] = 17.4 Hz, 1H), 404 (d, ] = 17.7 Hz,
1H).
1-138 Method B: Rt = 0.94 min, MS m/z: 545.94 [M + 1]; 'H NMR 500 MHz (DMSO-
dg) 6 7.90-7.86 (m, 2H), 7.63-7.59 (m, 3H), 7.49 (d, T = 3.7 Hz, 1H),
7.44-7.35 (m, 2H), 7.27 (d, J = 3.4 Hz, 1H), 7.21-7.16 (m, 1H), 7.03 (d, J = 8.9 Hz, 1H),
6.45 (s, 1H), 475 (d, T = 17.1 Hz, 1H), 4.15 (d, ] = 17.4 Hz, 1H),
3.16-3.12 (m, 4H), 2.92-2.86 (m, 4H).
1-139 Method B: Rt = 0.98 min, MS m/z: 563.95 [M + 1]; 'H NMR 500 MHz (DMSO-
dg) 8 7.79 (s, 1H), 7.75 (dt, T = 7.9, 1.5 Hz, 1H), 7.64 (d, T = 7.9 Hz, 1H), 7.49 (d,
I =3.7 Hz, 1H), 7.46-7.34 (m, 3H), 7.28 (d, T = 3.7 Hz, 1H), 7.21-7.16 (m, 1H),
6.88-6.83 (m, 2H), 6.44 (s, 1H), 4.76 (d, T = 17.4 Hz, 1H), 4.17 (d, ] = 17.4 Hz,
1H), 3.20-3.14 (m, 4H), 2.90-2.83 (m, 4H).
1-140 Method B: Rt = 1.37 min, MS m/z: 500.89 [M + 1]; 'H NMR 500 MHz (DMSO-
dg) 6 12.76 (s, NH), 11.18 (s, NH), 7.96-7.92 (m, 2H), 7.89 (s, 1H), 7.64 (d, ] = 8.5 Hz,
1H), 7.64-7.48 (m, 2H), 7.47-7.36 (m, 4H), 7.31 (s, 1H),
7.22-7.17 (m, 1H), 6.50 (bs, 1H), 6.47 (s, 1H), 4.76 (d, J = 17.1 Hz, 1H), 417 (d, ] = 17.1 He,
1H).
1-141 Method B: Rt = 1.21 min, MS m/z: 501.91 [M + 1]; 'H NMR 500 MHz (DMSO-
dg) 6 13.15 (s, NH), 12.77 (bs, NH), 8.00-7.96 (m, 2H), 7.73 (dd, J = 8.9, 1.5 Hz,
1H), 7.69-7.63 (m, 2H), 7.50 (d, J = 3.1 Hz, 1H), 7.45-7.36 (m, 2H),
7.29 (bs, 1H), 7.22-7.16 (m, 1H), 6.47 (s, 1H), 4.79 (d, T = 17.4 Hz, 1H), 418 (d, ] = 17.4 Hz,
1H).
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Compound
Number 'H NMR and/or MS (m/z) data
1-142 Method B: Rt = 1.17 min, MS m/z: 501.87 [M + 1]; "H NMR 500 MHz (DMSO-

dg) 8 12.70 (s, NH), 11.68 (s, NH), 8.50 (d, ] = 2.1 Hz, 1H), 8.23 (d, ] = 2.1 He,
1H), 7.94 (s, 1H), 7.92 (d, T = 7.9 Hz, 1H), 7.62 (d, T = 7.6 Hz, 1H), 7.47 (¢t, J = 2.9 Hz,
1H), 7.44 (d, T = 3.7 Hz, 1H), 7.39-7.31 (m, 2H), 7.24 (d, T = 3.1 Hz, 1H),

7.16-7.11 (m, 1H), 6.45 (bs, 1H), 6.41 (s, 1H), 4.71 (d, J = 17.4 Hz, 1H),

413 (d, 7 = 17.1 Hz, 1H).

Example 5: Synthesis of (R)-2-(5-fluoro-2-hydroxy-
phenyl)-2-(1-ox0-6-(4-(piperazin-1-yl)phenyl)isoin-
dolin-2-y1)-N-(thiazol-2-yl)acetamide
[0871]
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N N—DBoc

\_/

PACL(dppi),, Xphos

2N Na,C0O;3, dioxane
\Q\ h
//\ N
N\J

o o

—_—
CILCl,

\\“‘

Q N
S
>\/ 0
NH 2
HO
F
Step 1: Synthesis of methyl (R)-2-amino-2-(5- Step 2: Synthesis of methyl (R)-2-(6-bromo-1-o0x-
fluoro-2-hydroxyphenyl)acetate hydrochloride oisoindolin-2-yl)-2-(5-fluoro-2-hydroxyphenyl)ac-
etate
[0872]
[0874]
(€]
NH,+HCl
" 5 )k/ N
~o 5
: o
F HO
[0873] To a solution of (R)-2-amino-2-(5-fluoro-2-hy- F

droxyphenyl)acetic acid (500 mg, 2.26 mmol) in methanol

(10 mL) was added thionyl chloride (0.33 mL, 4.51 mmol)

dropwise at 0° C. The resulting mixture was stirred for 1 hr. [0875] Methyl (R)-2-(6-bromo-1-oxoisoindolin-2-yl)-2-
After completion, the reaction mixture was concentrated (5-fluoro-2-hydroxyphenyl)acetate was synthesized by fol-
under reduced pressure. The crude product was used in next lowing the reaction scheme described above in Examples

step without further purification. 1-4.
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Step 3: Synthesis of methyl (R)-2-(6-bromo-1-0x-
oisoindolin-2-y1)-2-(5-fluoro-2-(methoxymethoxy)

phenyl)acetate
[0876]

o Br

N
\O)ki/
0 5 0
MOM/
F

[0877] To a solution of methyl (R)-2-(6-bromo-1-0x-

oisoindolin-2-yl)-2-(5-fluoro-2-hydroxyphenyl)acetate (350
mg, 0.89 mmol) in dichloromethane (5 mL) were added
methoxymethyl chloride (0.17 mL, 2.25 mmol) and DIEA
(0.47 mL, 2.70 mmol). The reaction mixture was warmed to
30° C. and stirred for 4 hr. The resulting mixture was diluted
with dichloromethane and washed with water and brine. The
organic layer was dried over sodium sulfate, filtered, and
concentrated under reduced pressure. The residue was puri-
fied by flash column chromatography (Hex:EtOAc=80:20 to
20:80) to obtain methyl (R)-2-(6-bromo-1-oxoisoindolin-2-
y1)-2-(5-fluoro-2-(methoxymethoxy)phenyl)acetate (403
mg, 92%).

Step 4: Synthesis of tert-butyl (R)-4-(4-(2-(1-(5-
fluoro-2-(methoxymethoxy )phenyl)-2-oxo-2-(thi-
azol-2-ylamino )ethyl)-3-oxoisoindolin-5-yl)phenyl)
piperazine-1-carboxylate

[0878]
//\N/Boc
O N\)
Q N
S (6]
E/>\NH 2
N
/O F
MOM
[0879] tert-Butyl (R)-4-(4-(2-(1-(5-fluoro-2-

(methoxymethoxy)phenyl)-2-ox0-2-(thiazol-2-ylamino)
ethyl)-3-oxoisoindolin-5-yl)phenyl)piperazine-1-carboxy-
late was synthesized by following the reaction scheme
described above in Examples 1-4.

Jan. 2, 2020

Step 5: Synthesis of (R)-2-(5-fluoro-2-hydroxyphe-
nyl)-2-(1-0x0-6-(4-(piperazin-1-yl)phenyl)isoindo-
lin-2-y1)-N-(thiazol-2-yl)acetamide

N

ol
O30
-

[0881] To a solution of tert-butyl (R)-4-(4-(2-(1-(5-fluoro-
2-(methoxymethoxy)phenyl)-2-ox0-2-(thiazol-2-ylamino)
ethyl)-3-oxoisoindolin-5-yl)phenyl)piperazine- 1-carboxy-
late (42 mg, 0.061 mmol) in dichloromethane (1.6 mL) was
added trifluoroacetic acid (0.4 mL). The reaction mixture
was stirred for 3 hr. The resulting mixture was concentrated
and trifluoroacetic acid was removed under reduced pres-
sure. The residue was purified by preparative high perfor-
mance liquid chromatography (HPCL) to obtain (R)-2-(5-
fluoro-2-hydroxyphenyl)-2-(1-ox0-6-(4-(piperazin-1-yl)
phenyl)isoindolin-2-y1)-N-(thiazol-2-yl)acetamide (23 mg,
70%) as an off-white solid. Method B: Rt=0.63 min, MS
m/z: 543.89 [M+1]. "H NMR 500 MHz (DMSO-d,) 8 12.62
(bs, NH), 10.00 (bs, OH), 7.90-7.86 (m, 3H), 7.69-7.65 (m,
2H), 7.62 (d, J=7.9 Hz, 1H), 7.49 (d, J=3.4 Hz, 1H), 7.28 (d,
J=3.4 Hz, 1H), 7.15-7.09 (m, 3H), 6.94 (dd, J=4.9, 8.9 Hz,
1H), 6.87 (dd, J=3.1, 9.2 Hz, 1H), 6.34 (s, 1H), 4.64 (d,
J=17.7 Hz, 1H), 4.02 (d, J=17.7 Hz, 1H), 3.46-3.42 (m, 4H),
3.27-3.23 (m, 4H), 2.56 (bs, NH).

Example 6: Synthesis of 2-(1-oxoisoindolin-2-y1)-3-
(pyridin-3-y1)-N-(thiazol-2-yl) propanamide (I-143)

[0882]

/N o
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HO
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-continued
s
N§< 0
HN
)N\
— O
1-143

Step 1: 2-(1-oxoisoindolin-2-y1)-3-(pyridin-3-yl)
propanoic acid

[0883] To a solution of 2-Amino-3-(pyridin-3-yl)pro-
panoic acid (83 mg, 0.5 mmol) and phthalaldehyde (67 mg,
0.5 mmol) in CHCIl, (3 mL) was added acetic acid (0.03 mL,
0.5 mmol) and the resulting mixture was heated to 80° C. for
8 hrs. The reaction mixture was concentrated under reduced
pressure and purified by preparative high performance liquid
chromatography (HPLC) to obtain 2-(1-oxoisoindolin-2-yl)-
3-(pyridin-3-yl)propanoic acid (100 mg, 71%) as a yellow
solid. Rt=0.38 min; MS m/z: 283.25 [M+1].

Step 2: 2-(1-oxoisoindolin-2-y1)-3-(pyridin-3-yl)-N-
(thiazol-2-yl)propanamide (I-143)

[0884] To a solution of 2-(1-oxoisoindolin-2-y1)-3-(pyri-
din-3-yl)propanoic acid (35 mg, 0.12 mmol) in DCM (2 mL)
was added 2-aminothiazole (15 mg, 0.15 mmol). After
stirring for 1 hr at room temperature, the reaction mixture
was diluted with DCM and washed with water. The organic
layer was then dried over sodium sulfate, filtered, concen-
trated under reduced pressure. The crude product was puri-
fied by preparative high performance liquid chromatography
(HPLC) to obtain 2-(1-oxoisoindolin-2-y1)-3-(pyridin-3-y1)-
N-(thiazol-2-yl)propanamide (I-143, 20 mg, 46%) as an
white solid. Rt=0.61 min; MS m/z: 365.36 [M+1].

Example 7: Biochemical Studies

EGFR Protein Expression and Purification

[0885] Constructs spanning residues 696-1022 of the
human EGFR (including wild type and L858R, L858R/
T790M, T790M, and T790M/V948R mutant sequences)
were prepared in a GST-fusion format using the pTriEX
system (Novagen) for expression in Sf9 insect cells essen-
tially as described. (Yun, C. H. et al. The T790M mutation
in EGFR kinase causes drug resistance by increasing the
affinity for ATP. Proc Natl Acad Sci USA 105, 2070-2075
(2008); Yun, C. H. et al. Structures of lung cancer-derived
EGFR mutants and inhibitor complexes: mechanism of
activation and insights into differential inhibitor sensitivity.
Cancer Cell 11, 217-227 (2007)) EGFR kinase proteins
were purified by glutathione-affinity chromatography fol-
lowed by size-exclusion chromatography after cleavage
with TEV or thrombin to remove the GST fusion partner
following established procedures. (Yun, C. H. et al. Proc
Natl Acad Sci USA 105, 2070-2075 (2008); Yun, C. H. et al.
Cancer Cell 11, 217-227 (2007)
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High-Throughput Screening

[0886] Purified EGFR-L858R/T790M enzyme was
screened against compounds of the present disclosure using
HTRF-based biochemical assay format. The screening was
performed at 1 puM ATP using a single compound concen-
tration (12.5 uM). 1322 top hits were picked for follow-up
1C,, confirmation. ICs, values were determined at both 1
uM and 1 mM ATP to identify both ATP competitive and
non-competitive compounds. Hits were also counter-
screened against wild type EGFR to evaluate the mutant
selectivity.

[0887] The HTRF-based screen was carried out using 1
UM ATP, and active compounds were counter-screened at 1
mM ATP and against wild type EGFR to identify those that
were potentially non-ATP-competitive and mutant selective.
This strategy identified several compounds of distinct
chemical classes that were both selective for the L858R/
T790M mutant over WT EGFR and relatively insensitive to
ATP concentrations, suggesting an allosteric mechanism of
action. Among the compounds identified in the screen,
EGFR allosteric inhibitor-1 (FIG. 1A) was of particular
interest due to its potency and selectivity for mutant EGFR
(IC5,=0.033 uM for L8S8R/T790M at 1 mM ATP, IC5,>50
uM for wild type EGFR). Further characterization of the
mutant-selectivity of Compound Al revealed similar activ-
ity against [L858R/T790M and T790M mutants, with
approximately 2-fold decreased potency against [L858R
mutant EGFR.

HTRF-Based EGFR Biochemical Assays

[0888] EGFR biochemical assays were carried out using a
homogeneous time-resolved fluorescence (HTRF) assay as
described previously. The reaction mixtures contained 1 uM
biotin-Lck-peptide substrate, wild type or mutant EGFR
enzyme in reaction buffer (50 mM HEPES pH 7.1, 10 mM
MgCl,, 0.01% BSA, 1 mM TCEP and 0.1 mM Na,VO,) at
a final volume of 10 pl.. Enzyme concentrations were
adjusted to accommodate varying kinase activity and ATP
concentrations (0.2-0.4 nM L858R/T790M; or 2-4 nM
L858R, or 2-4 nM T790M, or 40 nM WT). All reactions
were carried out at room temperature in white ProxiPlate™
384-well Plus plates (PerkinElmer) and were quenched with
5 uL of 0.2 M EDTA at 60 min. Five ulL per well of the
detection reagent containing 2.5 ng PT66K (Cis-bio) and
0.05 pg SAXL (Prozyme) were added, and the plates were
then incubated at room temperature for 1 hour and read with
an EnVision plate reader. For IC,, determinations, com-
pounds of the present disclosure were diluted into assay
mixture (final DMSO 0.5%), and ICs, values were deter-
mined by 12-point inhibition curves (from 50 to 0.000282
uM) in duplicate under the assay conditions as described
above.

Structure Determination Using Compound Al

[0889] Prior to crystallization, 0.1 mM of EGFR-T790M/
V943R was incubated for 1 hour with 0.5 mM Compound
Al, 1 mM Adenosine 5'-(f,y-imido)triphosphate (AMP-
PNP) and 10 mM MgCl, at room temperature. Crystals of
T790M/V943R EGFR in complex with Compound Al were
prepared by hanging-drop vapor diffusion method over a
reservoir solution containing 0.1M Bis-Tris pH 5.5, 25%
PEG 3350, 5 mM tris (2-carboxyethyl)-phosphine (TCEP).
Crystals were flash-frozen in liquid nitrogen after rapid
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immersion in a cryoprotectant solution containing 0.1 M
Bis-Tris 5.5, 25% PEG3350, 10% ethylene glycol and 5 mM
TCEP. Diffraction data were recorded using a Mar343 image
plate detector on a rotating anode source at 100 K. Data were
processed and merged with HKL.2000, as described previ-
ously. The structure was determined by molecular replace-
ment with the program PHASER using an inactive EGFR
kinase structure (PDB 2GS7) as the search model. Repeated
rounds of manual refitting and crystallographic refinement
were performed using COOT and REFMAC. The inhibitor
was modeled into the closely fitting positive Fo-Fc electron
density and then included in following refinement cycles.
Topology and parameter files for the inhibitors were gener-
ated using PRODRG.

[0890] To better understand the mechanism of inhibition
and mutant-selectivity of the compounds of the present
disclosure, the crystal structure of Compound Al, and
known EGFR inhibitors, lapatinib and neratinib, bound to
T790M-mutant EGFR, were determined. The structure
reveals that the compound binds in an allosteric pocket that
is created in part by the outward displacement of the C-helix
in the inactive conformation of the kinase (FIGS. 1B and
1C). The compound binds as a “three-bladed propeller” with
the aminothiazole moiety inserted between the mutant gate-
keeper methionine and active site residue Lys745. The
phenyl substituent extends into a hydrophobic cleft at the
back of the pocket and is in contact with Leu777 and
Phe856. Finally, the oxaindole group extends along the
C-helix toward the solvent exposed exterior. It packs
between 11e759 and Met766 in the C-helix, and is also in van
der Waals contact with Leu788. The compound also forms
a hydrogen bond with Asp855 in the DFG motif. In further
support of a non-ATP competitive mechanism, the ATP-
analog AMP-PNP is bound in the expected manner in the
active site cleft (FIG. 1C).

[0891] EGFR inhibitors lapatinib and neratinib extend into
the allosteric site and make interactions that resemble those
of two of the three blades of the allosteric agents (FIGS. 3A
and 3B). (Wood, E. R. et al. Aunique structure for epidermal
growth factor receptor bound to GW572016 (Lapatinib):
relationships among protein conformation, inhibitor off-rate,
and receptor activity in tumor cells. Cancer Res 64, 6652-
6659 (2004); Tsou, H. R. et al. Optimization of 6,7-disub-
stituted-4-(arylamino)quinoline-3-carbonitriles as orally
active, irreversible inhibitors of human epidermal growth
factor receptor-2 kinase activity. Journal of medicinal chem-
istry 48, 1107-1131 (2005)) These ATP-competitive inhibi-
tors are not mutant selective, and they span both the ATP and
allosteric sites. Notably, the EGFR allosteric pocket is
roughly analogous to a site in MEK1 that is targeted by a
number of allosteric inhibitors that are now in clinical trials.
(Zhao, Y. & Adjei, A. A. The clinical development of MEK
inhibitors, Nature reviews. Clinical oncology 11, 385-400,
doi:10.1038/nrclinonc.2014.83 (2014)) Despite the similar
location of the MEK allosteric site, there is not structural
correspondence in the binding modes of the respective
allosteric inhibitors (FIGS. 3B and 3C).

[0892] The mutant-specificity of the EGFR allosteric
inhibitors arises from at least two effects. Most obviously,
the direct contact of the aminothiazole group with the
mutant gatekeeper methionine residue can explain the selec-
tivity for the T790M mutant. Secondly, selectivity for
L.858R (and by extension the lack of activity on wild type
EGFR) is likely attributable to the fact that the compound
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cannot bind the fully inactive conformation of the kinase, in
which the N-terminal portion of the activation loop forms a
short helix that includes Leu858. Simple modeling reveals
that Compound Al binding will be precluded by steric
clashes of the oxindole group with Leu858 and Leu861 in
this region in the fully inactive conformation of the wild type
receptor. Prior structural analysis of the L858R mutant
revealed that it destabilizes this inactive conformation to
promote kinase activation. (Yun, C. H. et al. Structures of
lung cancer-derived EGFR mutants and inhibitor com-
plexes: mechanism of activation and insights into differen-
tial inhibitor sensitivity. Cancer Cell 11, 217-227 (2007)) In
the present structure, L.eu858 assumes an alternate position
and the remainder of the activation loop is disordered. Thus,
binding of the allosteric inhibitor is favored in the L.858R
mutant where this constraint is released. The compounds
may also inhibit other mutants with a similar mechanism of
activation, such as .861Q). By contrast, it is not expected the
compounds to bind most exon19 deletion variants. Although
no structure is available for any of the exonl9 deletions,
these mutations shorten the loop leading into the C-helix and
likely lock it in the inward active position, thereby preclud-
ing binding of the allosteric agents, irrespective of the
presence of the T790M mutation.

H1975, H3255 & HaCaT Target Modulation Assays

Tissue Culture

[0893] Cells were maintained in 10% FBS/RPMI supple-
mented with 100 pg/ml Penicillin/Streptomycin (Hyclone
#SH30236.01). The cells were harvested with 0.25%
Trypsin/EDTA (Hyclone #SH30042.1), re-suspended in 5%
FBS/RPMI Pen/Strep and plated at 7,500 cells per well in 50
pl of media in a 384-well black plate with clear bottoms
(Greiner #789068G). The cells were allowed to incubate
overnight in a 37° C., 5% CO, humidified tissue culture
incubator. The 12-point serial diluted test compounds were
transferred to the plate containing cells by using a 50 nLL Pin
Head device (Perkin Elmer) and the cells were placed back
in the incubator for 3 hours.

Phospho-EGFR (Y1173) Target Modulation Assay

[0894] HaCaT cells were stimulated with 10 ng/ml. EGF
(Peprotech # AF-100-15) for 5 minutes at room temperature.
Constitutively activated EGFR mutant cell lines (H1975 and
H3255) were not stimulated with EGF. The media was
reduced to 20 pL using a Bio-Tek ELx 405 Select™ plate
washer. Cells were lysed with 20 pl. of 2x Lysis buffer
containing protease and phosphatase inhibitors (2% Triton
X-100, 40 mM Tris, pH 7.5, 2 mM EDTA, 2 mM EGTA, 300
mM NaCl, 2x complete cocktail inhibitor (Roche #11 697
498 001), 2x Phosphatase Inhibitor Cocktail Set II and Set
11T (Sigma #P5726 and #P0044)). The plates were shaken for
20 minutes. An aliquot of 25 pl. from each well was
transferred to prepared ELISA plates for analysis.

[0895] For the experiment studying the effect of EGF
pre-treatment on compound (e.g., compounds of the present
disclosure) target modulation, H1975 cells were harvested
and plated in 0.5% FBS/RPMI Pen/Strep. On the following
day, cells were pre-treated with 0.5% FBS/RPMI media with
or without 10 ng EGF/mL for 5 minutes. Compound (i.e.,
compounds of the present disclosure) was added and assay
was carried out as described above.
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Phospho-EGFR (Y1173) ELISA

[0896] Solid white 384-well high-binding ELISA plates
(Greiner #781074) were coated with 5 pg/ml, goat anti-
EGFR capture antibody overnight in 50 mM carbonate/
bicarbonate pH 9.5 buffer. Plates were blocked with 1%
BSA (Sigma #A7030) in PBS for 1 hour at room tempera-
ture, and washes were carried out with a Bio-Tek ELx405
Select™ using 4 cycles of 100 ulL TBS-T (20 mM Tris, 137
mM NaCl, 0.05% Tween-20) per well. A 25 pL aliquot of
lysed cell was added to each well of the ELISA plate and
incubated overnight at 4° C. with gentle shaking. A 1:1,000
anti-phospho-EGFR in 0.2% BSA/TBS-T was added and
incubated for 2 hours at room temperature. After washing,
1:2,000 anti-rabbit-HRP in 0.2% BSA/TBS-T was added
and incubated for 1 hour at room temperature. Chemilumi-
nescent detection was carried out with SuperSignal ELISA
Pico substrate. Signal was read on EnVision plate reader
using built-in UltraLUM setting.

Western Blotting

[0897] Cell lysates were equalized to protein content
determined by Coomassie Plus™ Protein Assay Reagent
(ThermoScientific #1856210) and loaded onto 4-12%
NuPAGE Bis-Tris gels with MOPS running buffer with LDS
Sample buffer (supplemented with DTT. Gel proteins were
transferred to PVDF membranes with an iBlot® Gel Trans-
fer Device. 1x Casein-blocked membranes were probed with
primary antibodies overnight at 4° C. on an end-over-end
rotisserie. Membranes were washed with TBS-T and HRP-
conjugated secondary antibodies were added for 1 hour at
room temperature. After washing, HRP was detected using
Luminata™ Forte Western HRP Substrate reagent and
recorded with a Bio-Rad VersaDoc imager.

Proliferation Assay

[0898] H1975, H3255 and HaCaT cell lines were plated in
solid white 384-well plates (Greiner) at 500 cells per well in
10% FBS RPMI P/S media. Using a Pin Tool, 50 nL. of serial
diluted compounds of the present disclosure were trans-
ferred to the cells. After 3 days, cell viability was measured
by CellTiter-Glo (Promega) according to manufacturer’s
instructions. Luminescent readout was normalized to 0.1%
DMSO-treated cells and empty wells. Data was analyzed by
non-linear regression curve-fitting and ECs, values were
reported. Inhibition data of an EGFR T790M/L858R cell
line for exemplary compounds of the present disclosure
combined with cetuximab (% cetuximab, 1.0 uM drug
concentration with 1.0 pug/ml. cetuximab) can be found in
Table 2 below.

Ba/F3 Cell Proliferation Models

[0899] The EGFR mutant L858R, Del E746_A750,
L858R/T790M, DelE746_A750/T790M, L858R/T790M/
C797S and Del/T790M/C797S Ba/F3 cells have been pre-
viously described (Zhou, W., Ercan, D., Chen, L., Yun, C.
H., Li, D., Capelletti, M., Cortot, A. B., Chirieac, L., lacob,
R. E., Padera, R., et al. “Novel mutant-selective EGFR
kinase inhibitors against EGFR T790M,” Nature 462,
(2009), 1070-1074). All cell lines were maintained in RPMI
1640 (Cellgro; Mediatech Inc., Herndon, Calif.) supple-
mented with 10% FBS 100 units/mL penicillin, 100 units/
ml streptomycin, and 2 mM glutamine. L858R cells were
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maintained in ACL-4 media (Invitrogen, Carlsbad, Calif.)
supplemented with 5% FBS, 100 units/mL penicillin, 100
units/mL streptomycin, and 2 mM glutamine. The EGFR
1941R mutation was introduced via site directed mutagen-
esis using the Quick Change Site-Directed Mutagenesis kit
(Stratagene; La Jolla, Calif.) according to the manufacturer’s
instructions. All constructs were confirmed by DNA
sequencing. The constructs were shuttled into the retroviral
vector JP 1540 using the BD Creator™ System (BD Bio-
sciences). Ba/F3 cells were infected with retrovirus and
according to standard protocols, as described previously
(Zhou et al, Nature 2009). Stable clones were obtained by
selection in puromycin (2 pg/ml).

[0900] Growth and inhibition of growth was assessed by
MTS assay and was performed according to previously
established methods (Zhou et al., Nature 2009). The MTS
assay is a colorimetric method for determining the number
of viable cells that is based on the bioreduction of MTS by
cells to a formazan product that is soluble in cell culture
medium and can be detected spectrophotometrically. Ba/F3
cells of different EGFR genotypes were exposed to treat-
ment for 72 hours and the number of cells used per experi-
ment determined empirically and has been previously estab-
lished (Zhou et al., Nature 2009). All experimental points
were set up in six wells and all experiments were repeated
at least three times. The data was graphically displayed
using GraphPad Prism version 5.0 for Windows, (GraphPad
Software; www.graphpad.com). The curves were fitted
using a non-linear regression model with a sigmoidal dose
response.

[0901] Inhibition data of an EGFR T790M/L858R Ba/F3
cell line. A indicates a % inhibition of about 75%; B
indicates a % inhibition of between about 50% to about
75%; C indicates a % inhibition of between about 25% to
about 50%; and D indicates a % inhibition of between about
0% to about 25%.

TABLE 2

Compound
Number

Activity (%
inhibition)

=
P i el S i i
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TABLE 2-continued TABLE 2-continued

Compound Activity (% Compound Activity (%

Number inhibition) Number inhibition)

1-29 A 1-103 C

1-30 A 1104 C

I-31 A 1105 B

1-32 A 1-106 B

1-33 A 1107 B

1-34 A 1108 C

1-35 A 1-109 B

1-36 A 110 A

1-37 A 111 A

1-38 A 112 D

1-39 A 1113 C

1-40 A 1114 B

1-41 A 1115 D

142 A 1116 A

1-43 A 1117 A

144 A 1118 A

1-45 A 1119 D

1-46 B 120 D

1-47 B 1121 D

1-48 A 1122 D

1-49 A 1123 D

1-50 A 1124 D

I-51 A 1125 D

1-52 A 1126 D

1-53 A 1127 A

1-54 A 1128 A

I-55 B 1129 B

1-56 B 130 C

157 A 1131 A

1-58 B 1132 A

1-59 C -133 D

1-60 C 1134 A

1-61 C

1-62 B

163 ¢ [0902] Considering the allosteric mechanism of action the

1-64 B : :
compounds of the present disclosure, the extent to which

1-65 D . . . NS

166 D ligand stimulation would affect potency of inhibition of the

1-67 C mutant receptor was studied. To this end, inhibition of EGFR

1-68 D phosphorylation in H1975 cells in the presence and absence

igg g of EGF using the quantitative ELISA-based assay was

71 c examined. In both the presence and absence of exogenous

1-72 B EGF (10 ng/ml), representative compounds of the present

173 ¢ disclosure inhibited EGFR phosphorylation with a similar

%;g g EC,,, but strikingly, inhibition plateaued at 50% in the

176 B presence of ligand. This phenomenon suggests two popula-

1-77 B tions of receptor, one that remains sensitive to the allosteric

178 A inhibitor upon ligand stimulation, and another, equal in

1-79 D . . .- . .
number, that is rendered insensitive. Ligand-induced

1-80 C Lo . .

81 D dimerization of the EGF receptor is known to induce an

1-82 C asymmetric interaction of the kinase domains, and is an

1-83 D obvious potential source of two receptor populations with

igg g differential inhibitor sensitivity. (Zhang, X., Gureasko, J.,

1-86 B Shen, K., Cole, P. A. & Kuriyan, J. “An allosteric mecha-

1-87 A nism for activation of the kinase domain of epidermal

1-88 ¢ growth factor receptor,” Cell 125, 1137-1149 (2006)).

igg 2 [0903] In the EGFR asymmetric dimer, the C-lobe of the

191 D “activator” subunit impinges on the N-lobe of the “receiver”

1-92 C subunit, inducing an active conformation in the receiver by

igi ‘é reorienting the regulatory C-helix to its inward, catalytically

195 B functional position. In wild-type EGFR, only the receiver

1-96 A subunit is activated. Oncogenic mutations in the EGFR

197 A kinase domain induce an active conformation even in the

igg g absence of ligand stimulation, thus both subunits of a

1100 D ligand-bound mutant receptor are expected to be catalyti-

1-101 B cally active. In the receiver subunit but not the activator,

1-102 B outward displacement of the C-helix is impeded by the

asymmetric dimer interaction. Because the mutant receptor
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favors dimer formation and could promote dimerization
even in the absence of ligand, this effect could explain the
apparent disconnect in biochemical and cellular potencies of
the allosteric inhibitor. (Red Brewer, M. et al. Mechanism
for activation of mutated epidermal growth factor receptors
in lung cancer. Proc Natl Acad Sci USA 110, E3595-3604,
doi:10.1073/pnas.1220050110 (2013); Shan, Y. et al. Onco-
genic mutations counteract intrinsic disorder in the EGFR
kinase and promote receptor dimerization. Cell 149, 860-
870, doi:10.1016/j.cell.2012.02.063 (2012)). To test this
notion, an 1941R point mutation in the C-lobe of the kinase,
which is known to block the asymmetric dimer interaction,
was exploited. (Zhang, X., Gureasko, J., Shen, K., Cole, P.
A. & Kuriyan, J., “An allosteric mechanism for activation of
the kinase domain of epidermal growth factor receptor,” Cell
125, 1137-1149 (2006); Cho, J. et al., “Cetuximab response
of lung cancer-derived EGF receptor mutants is associated
with asymmetric dimerization,” Cancer Res 73, 6770-6779,
doi:10.1158/0008-5472.CAN-13-1145 (2013)). The activity
of the L858R/T790M mutant is dimerization-independent,
and as expected Ba/F3 cells bearing the L858R/T790M/
1941R triple mutant EGFR proliferated in the absence of
IL-3. In support of our hypothesis, the dimerization-defec-
tive mutant was dramatically more sensitive to the allosteric
inhibitor.

[0904] One therapeutic antibody, cetuximab, targets the
extracellular portion of the EGF receptor, blocking ligand
binding and preventing dimer formation. (Goldstein, N. 1.,
Prewett, M., Zuklys, K., Rockwell, P. & Mendelsohn, J.,
“Biological efficacy of a chimeric antibody to the epidermal
growth factor receptor in a human tumor xenograft model,”
Clin Cancer Res 1, 1311-1318 (1995); Li, S. et al., “Struc-
tural basis for inhibition of the epidermal growth factor
receptor by cetuximab,” Cancer Cell 7, 301-311, doi:10.
1016/j.ccr.2005.03.003 (2005)) The antibody is not effective
clinically in EGFR-mutant NSCLC, and in cell-based stud-
ies cetuximab alone does not inhibit L858R/T790M or
Del/T790M mutant EGFR, because their activity is
dimerization independent. (Cho, J. et al. Cancer Res 73,
6770-6779, doi:10.1158/0008-5472.CAN-13-1145 (2013)).

[0905] Table 3 shows the inhibition data of an EGFR
Parental Ba/F3 cell line, EGFR L858R/T790M Ba/F3 cell
line, EGFR L858R/T790M Ba/F3 cell line, EGFR Del/
T790M, and Del/T790M Ba/F3 cell line treated with com-
pounds of the present disclosure or in combination with
Cetuximab. A indicates an IC;, of <0.5 uM; B indicates an
1C5, between about 0.5 pM to about 1 uM; C indicates an
1C5, between about 1 uM to about 10 uM; and D indicates
an 1C5,>10 uM.

TABLE 3
Compound L&58R/ L8S58R/T790M  Del/  Del/T790M
Number Parental T790M Cetuximab T790M  Cetuximab
1-65 D D A D D
1-66 D C A D C
1-68 C C A C C
1-69 C C A C C
1-70 D D A D D
1-75 D D A C C
1-79 D D A D D
1-81 C C A C C
I-112 D C A D D
1-113 D D A D D
1-115 C C A C C
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TABLE 3-continued

Compound L858R/ L838R/T790M  Del/  Del/T790M
Number Parental T790M Cetuximab T790M  Cetuximab
1-119 D D A D D
1-120 C C A C C
I-121 C C A C C
1-122 C C A D D
1-126 — B A — —

Mouse Efficacy Studies

[0906] EGFR-TL (T790M/L858R) and EGFR-TD (exon
19 deletion-T790M) mice were generated as previously
described (Li, D., Shimamura, T., Ji, H., Chen, L., Har-
ingsma, H. J., McNamara, K., Liang, M. C., Perera, S. A.,
Zaghlul, S., Borgman, C. L., et al., “Bronchial and periph-
eral murine lung carcinomas induced by T790M-L858R
mutant EGFR respond to HKI-272 and rapamycin combi-
nation therapy,” Cancer Cell 12, (2007), 81-93; Zhou et al.,
Nature 2009). The EGFR-L858R;T790M; C797S (“TLCS”)
mutant mouse cohort was established briefly as follows: The
full-length HUTL.CS c¢DNA was generated by site-directed
mutagenesis using the Quickchange site directed mutagen-
esis kit (Agilent Technologies) and further verified by DNA
sequencing. Sequence-verified targeting vectors were co-
electroporated with an FLPe recombinase plasmid into v6.5
C57BL/6] (female)x129/sv (male) embryonic stem cells
(Open Biosystems) as described elsewhere (Beard, C.,
Hochedlinger, K., Plath, K., Wutz, A., and Jaenisch, R.,
“Efficient method to generate single-copy transgenic mice
by site-specific integration in embryonic stem cells,” Gen-
esis 44, (2006), 23-28). Resulting hygromycin-resistant
embryonic stem clones were evaluated for transgene inte-
gration via PCR. Then, transgene-positive embryonic stem
clones were injected into C57BL/6 blastocysts, and the
resulting chimeras were mated with BALB/c WT mice to
determine germline transmission of the TLCS transgene.
Progeny of TL, TD and TLCS mice were genotyped by PCR
of tail DNA.

[0907] The TL and TD mice were fed a doxycycline diet
at 6 weeks of age to induce EGFR TL or TD expression,
respectively. The TLCS mice were intranasally instilled with
Ad-Cre (University of lowa viral vector core) at 6 weeks of
age to excise the loxP sites, activating EGFR TLCS expres-
sion.

[0908] All care of experimental animals was in accordance
with Harvard Medical School/Dana-Farber Cancer Institute
(DFCI) institutional animal care and use committee (IA-
CUC) guidelines. All mice were housed in a pathogen-free
environment at a DFCI animal facility and handled in strict
accordance with Good Animal Practice as defined by the
Office of Laboratory Animal Welfare.

In Vivo Treatment and MRI Tumor Volume Quantification

[0909] The TL, TD and TLCS mice were monitored by
MRI to quantify lung tumor burden before being assigned to
various treatment study cohorts. All the treatment mice had
equal amount initial tumor burden. A compound of the
present disclosure was dissolved in 10% NMP (10%
1-methyl-2-pyrrolidinone: 90% PEG-300), and was dosed at
60 mg/kg daily by oral gavage. Cetuximab was adminis-
trated at 1 mg/mouse every three days by intraperitoneal in
injection. MRI evaluation was repeated every 2 weeks
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during the treatment. The animals were imaged with a rapid
acquisition with relaxation enhancement sequence
(TR=2000 ms, TE effect=25 ms) in the coronal and axial
planes with a 1-mm slice thickness gating with respiratory
rates. The detailed procedure for MRI scanning has been
previously described (Li et al., 2007). The tumor burden
volumes were quantified using 3-dimensional Slicer soft-
ware.

EQUIVALENTS

[0910] Those skilled in the art will recognize, or be able to
ascertain, using no more than routine experimentation,
numerous equivalents to the specific embodiments described
specifically herein. Such equivalents are intended to be
encompassed in the scope of the following claims.

1.-19. (canceled)
20. A compound of Formula (T'):

@

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

R, is (C4-C,,) 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 R;;;

each R,; is independently selected from (C,-C,)
haloalkyl, (C,-C,) alkoxy, (C,-C,) haloalkoxy, halo-
gen, NO,, OH, CN, C(O)R,;, C(O)OR,;, C(O)
NR;;R;4, NR R, (C5-C,) cycloalkyl, heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroa-
toms selected from N, O, and S, (C4-C,,) aryl, and
heteroaryl comprising one or two 5- to 7-membered
rings and 1-4 heteroatoms selected from N, O, and S,
wherein the cycloalkyl, heterocyclyl, aryl, and het-
eroaryl are each optionally substituted with one or more
Ry

each R, is independently selected from (C,-C,) alkyl,
(C,-C,) haloalkyl, (C,-C,) alkoxy, (C,-C,) haloalkoxy,
halogen, NO,, OH, CN, (C;-C,) cycloalkyl, heterocy-
clyl comprising a 5- to 7-membered ring and 1-3
heteroatoms selected from N, O, and S, (C4-C,,) aryl,
and heteroaryl comprising one or two 5- to 7-mem-
bered rings and 1-4 heteroatoms selected from N, O,
and S, wherein the aryl and heteroaryl are each option-
ally substituted with one or more substituents indepen-
dently selected from (C,-C,) alkyl, (C,-C,) alkoxy,
(C,-C,) haloalkyl, (C,-C,) haloalkoxy, halogen, NH,,
NH(C,-C,)  alkyl, N((C,-C,) alkyl),,  (C5-Cy)
cycloalkyl, and heterocyclyl comprising a 5- to 7-mem-

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

each R, is independently H or (C,-C;) alkyl;

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

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

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

’J>|</\l\Xl
(L
(R7)ps

X, is N or CRg;

Ry is H, (C,-C,) alkyl, (C,-C,) haloalkyl, (C,-C,) alkoxy,
(C,-C,) haloalkoxy, NO,, NH,, (CH,),0OH, S(O),R,;,
or CN;

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

Rs is NR;5R, 6

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

R,5 is H or (C,-C;) alkyl;

R,s 18 (C4-C,p) 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 R ¢; or

R, and R, 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 0xo groups, wherein the heterocyclyl
is fused with a phenyl ring which is optionally substi-
tuted with one or more R,,;

each R, is independently selected from (C,-C,) alkyl,
(C,-C,) alkoxy, (C,-C,) haloalkyl, (C,-C,) haloalkoxy,
halogen, C(O)O(C,-C,) alkyl, NO,, C(O)NH(C,-C,)
alkyl, NH,, NH(C,-C,) alkyl, and N((C,-C,) alkyl),,
wherein the alkyl is optionally substituted with one or
more substituents independently selected from halo-
gen, OH, NH,, NH(C,-C,) alkyl, and N((C,-C,) alkyl)

23

each R, is independently selected from halogen, O(CH,)
1.s—OH, (C5-C,) cycloalkyl, (C,-C,) cycloalkenyl,
(Cs-C, ) aryl, NH—(C4-C,,) aryl, and heteroaryl com-
prising 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 R,.; or

two R,y together with the atoms to which they are
attached form a (C4-C,,) aryl optionally substituted
with one or more R,;

each R,, is independently selected from (C,-C,) alkyl,
(C,-C,) alkoxy, (C,-C,) haloalkyl, (C,-C,) 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-C,o) aryl, and (CH,), s-heterocyclyl which
comprises a 5- to 7-membered ring and 1-3 heteroa-
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toms selected from N, O, and S, wherein the hetero-
cyclyl is optionally substituted with one or more sub-
stituents independently selected from (C,-C,) alkyl,
(C,-C,) alkoxy, (C,-C,) haloalkyl, (C,-C,) 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,-Cy) alkyl);

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

R,, is H or (C,-C,) alkyl optionally substituted with one
or more substituents independently selected from NH,,
NH(C,-C,) alkyl, N((C,-C,) alkyl),, and heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroa-
toms selected from N, O, and S; or

R,, and R,, 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 NH,;

mis 0 or 1;

nis 0;

each r and each q are independently 0, 1, or 2;

each s is 1 or 2; and

pis 0, 1, 2,3, or 4;

provided that when m is 0, n is 0, p is 0, R;5 and R ¢
together with the nitrogen atom to which they are
attached form an unsubstituted isoindolinone, and R is
H, then R, is not

1)
and

provided that R, is not 4-fluoro-2-hydroxyphenyl.
21. The compound of claim 20, wherein m is 0.
22. The compound of claim 20, wherein Ry is

o

optionally substituted with one to three R .

23. The compound of claim 20, wherein one R 4 is phenyl
or heteroaryl comprising one or two 5- to 7-membered ring
and 1-4 heteroatoms selected from N, O, and S, wherein the
phenyl and heteroaryl are each optionally substituted with
one or more R,,.

24. The compound of claim 20, wherein R, is

S

[
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optionally substituted with one or more substituents inde-
pendently selected from (C,-C,) haloalkyl, halogen, C(O)
R,5, C(O)OR,;, C(O)NR, ;R ,, and heteroaryl.

25. The compound of claim 20, wherein R, is phenyl
optionally substituted with two or more R,.

26. The compound of claim 20, of Formula (I):

Rs 0
Rs
RZY W lel
R (
""Ry,

or pharmaceutically acceptable salts, hydrates, solvates,
stereoisomers, or tautomers thereof, wherein Ry is H, (C,-
C,) alkyl, (C,-C,) haloalkyl, (C,-C,) alkoxy, (C,-C,)
haloalkoxy, NO,, NH,, OH, or CN; and each R, is inde-
pendently selected from (C,-C,) alkyl, (C,-C,) haloalkyl,
(C,-C,) alkoxy, (C,-C,) haloalkoxy, halogen, NO,, NH,,
OH, and CN.

27. A method of inhibiting epidermal growth factor recep-
tor (EGFR) or treating or preventing a disease, comprising
administering to a subject in need thereof an effective
amount of a compound of claim 20.

28. A compound of Formula (I'):

Ry 0
Ry
Rs
RZY PN

Ro (

@

@

"Ry,

or pharmaceutically acceptable salts, hydrates, solvates,
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 R;;;

each R,; is independently selected from (C,-C,)
haloalkyl, (C,-C,) alkoxy, (C,-C,) haloalkoxy, halo-
gen, NO,, OH, CN, C(O)R,;, C(O)OR,;, C(O)
NR,5R,4, NR 3R ., (C5-C,) cycloalkyl, heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroa-
toms selected from N, O, and S, (C4-C,,) aryl, and
heteroaryl comprising one or two 5- to 7-membered
rings and 1-4 heteroatoms selected from N, O, and S,
wherein the cycloalkyl, heterocyclyl, aryl, and het-
eroaryl are each optionally substituted with one or more
Ry

each R, is independently selected from (C,-C,) alkyl,
(C,-C,) haloalkyl, (C,-C,) alkoxy, (C,-C,) haloalkoxy,
halogen, NO,, OH, CN, (C;-C,) cycloalkyl, heterocy-
clyl comprising a 5- to 7-membered ring and 1-3
heteroatoms selected from N, O, and S, (C4-C,,) aryl,
and heteroaryl comprising one or two 5- to 7-mem-
bered rings and 1-4 heteroatoms selected from N, O,
and S, wherein the aryl and heteroaryl are each option-
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ally substituted with one or more substituents indepen-
dently selected from (C,-C,) alkyl, (C,-C,) alkoxy,
(C,-C,) haloalkyl, (C,-C,) haloalkoxy, halogen, NH,,
NH(C,-C,) alkyl, N((C,-Cyp) alkyl),, (C5-C))
cycloalkyl, and heterocyclyl comprising a 5- to 7-mem-
bered ring and 1-3 heteroatoms selected from N, O, and
S;

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

each R, is independently H or (C,-C,) alkyl;

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

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

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

(R7)p;

X, is N or CRg;

Rqis H, (C,-C,) alkyl, (C,-C,) haloalkyl, (C,-C,) alkoxy,
(C,-C,) haloalkoxy, NO,, NH,, (CH,),0OH, S(O),R,;,
or CN;

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

Rs is NR5R ¢

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

R,5 is H or (C,-C;) alkyl;

R4 is (C4-C,) 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 R ¢; or

R, s and R 4 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 0xo groups, wherein the heterocyclyl
is fused with a phenyl ring which is optionally substi-
tuted with one or more R ,;

each R, is independently selected from (C,-C,) alkyl,
(C,-C,) alkoxy, (C,-C,) haloalkyl, (C,-C,) haloalkoxy,
halogen, C(0)O(C,-C,) alkyl, NO,, C(O)NH(C,-C,)
alkyl, NH,, NH(C,-C,) alkyl, and N((C,-C,) alkyl),,
wherein the alkyl is optionally substituted with one or
more substituents independently selected from halo-
gen, OH, NH,, NH(C,-C,) alkyl, and N((C,-C,) alkyl)
23

each R, is independently selected from halogen, O(CH,)
1.5—OH, (C5-C,) cycloalkyl, (C,-C,) cycloalkenyl,
(C6-C, ) aryl, NH—(C4-C,,) aryl, and heteroaryl com-
prising one or two 5- to 7-membered ring and 1-4
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heteroatoms selected from N, O, and S, wherein the
aryl and heteroaryl are each optionally substituted with
one or more R, ; or

two R,, together with the atoms to which they are
attached form a (C4-C,,) aryl optionally substituted
with one or more R,;

each R, is independently selected from (C,-C,) alkyl,
(C,-C,) alkoxy, (C,-C,) haloalkyl, (C,-C,) 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—(C4-C,o) aryl, and (CH,), s-heterocyclyl which
comprises a 5- to 7-membered ring and 1-3 heteroa-
toms selected from N, O, and S, wherein the hetero-
cyclyl is optionally substituted with one or more sub-
stituents independently selected from (C,-C,) alkyl,
(C,-C,) alkoxy, (C,-C,) haloalkyl, (C,-C,) haloalkoxy,
halogen, NH,, NH(C,-C,) alkyl, N((C,-C,) alkyl),,
S(O),NH,, (CH,),OH, C(O)(CH,),0OH, and C(O)O
(C,-Cy) alkyl);

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

R,, is H or (C,-C,) alkyl optionally substituted with one
or more substituents independently selected from NH,,
NH(C,-C,) alkyl, N((C,-C,) alkyl),, and heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroa-
toms selected from N, O, and S; or

R,, and R, 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 NH,;

mis Oor1;

nis 0,

each r and each q are independently 0, 1, or 2;

each s is 1 or 2; and

pis 0,2, 3,0r4;

provided that when m is 0, n is O, p is 0, R;5 and R,
together with the nitrogen atom to which they are
attached form an unsubstituted isoindolinone, and R is
H, then R, is not

1)
and

provided that R, is not 4-fluoro-2-hydroxyphenyl.
29. The compound of claim 28, wherein m is 0.
30. The compound of claim 28, wherein Ry is

o

optionally substituted with one to three R, .
31. The compound of claim 28, wherein one R, is phenyl
or heteroaryl comprising one or two 5- to 7-membered ring
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and 1-4 heteroatoms selected from N, O, and S, wherein the
phenyl and heteroaryl are each optionally substituted with
one or more R,,.

32. The compound of claim 28, wherein R, is

L

optionally substituted with one or more substituents inde-
pendently selected from (C,-C,) haloalkyl, halogen, C(O)
R,;, C(O)OR,;, C(O)NR ;R ,, and heteroaryl.

33. The compound of claim 28, wherein R, is phenyl
optionally substituted with two or more R,.

34. A method of inhibiting epidermal growth factor recep-
tor (EGFR) or treating or preventing a disease, comprising
administering to a subject in need thereof an effective
amount of a compound of claim 28.

35. A method of inhibiting epidermal growth factor recep-
tor (EGFR) or treating or preventing a disease, comprising
administering to a subject in need thereof an effective
amount of a compound of Formula (I'):

R; 0
Ry
Rs
Ry n Il\I
Ro (
"Ry

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

R, is (C4-C, ) 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 R;;;

each R,; is independently selected from (C,-C,)
haloalkyl, (C,-C,) alkoxy, (C,-C,) haloalkoxy, halo-
gen, NO,, OH, CN, C(O)R;;, C(O)OR,;, C(O)
NR5R, .4, NR 3R ., (C5-C,) cycloalkyl, heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroa-
toms selected from N, O, and S, (C4-C,,) aryl, and
heteroaryl comprising one or two 5- to 7-membered
rings and 1-4 heteroatoms selected from N, O, and S,
wherein the cycloalkyl, heterocyclyl, aryl, and het-
eroaryl are each optionally substituted with one or more
Ry

each R, is independently selected from (C,-C,) alkyl,
(C,-C,) haloalkyl, (C,-C,) alkoxy, (C,-C,) haloalkoxy,
halogen, NO,, OH, CN, (C;-C,) cycloalkyl, heterocy-
clyl comprising a 5- to 7-membered ring and 1-3
heteroatoms selected from N, O, and S, (C4-C,,) aryl,
and heteroaryl comprising one or two 5- to 7-mem-
bered rings and 1-4 heteroatoms selected from N, O,
and S, wherein the aryl and heteroaryl are each option-
ally substituted with one or more substituents indepen-
dently selected from (C,-C,) alkyl, (C,-C,) alkoxy,
(C,-C,) haloalkyl, (C,-C,) haloalkoxy, halogen, NH,,
NH(C,-C,)  alkyl,  N((C,-C,)  alkyD),,  (C5-Cy)
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cycloalkyl, and heterocyclyl comprising a 5- to 7-mem-
bered ring and 1-3 heteroatoms selected from N, O, and
S;

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

each R, is independently H or (C,-C;) alkyl;

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

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

R, is
Q&XI

(R7)p;

X, is N or CRg;

Ry is H, (C,-C,) alkyl, (C,-C,) haloalkyl, (C,-C,) alkoxy,
(C,-C,) haloalkoxy, halogen, NO,, NH,, (CH,),OH,
S(0),Rys, or CN;

each R, is independently selected from (C,-C,) alkyl,
(C,-C,) haloalkyl, (C,-C,) alkoxy, (C,-C,) haloalkoxy,
halogen, NO,, NH,, (CH,),0OH, S(O),R,;, and CN;

Rs is NR R 4;

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

R,5 is H or (C,-C;) alkyl;

R, 18 (C4-C,,) 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 R ¢; or

R, s and R, ¢ 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 0xo groups, wherein the heterocyclyl
is fused with a phenyl ring which is optionally substi-
tuted with one or more R,;

each R, is independently selected from (C,-C,) alkyl,
(C,-C,) alkoxy, (C,-C,) haloalkyl, (C,-C,) haloalkoxy,
halogen, C(O)O(C,-C,) alkyl, NO,, C(O)NH(C,-C,)
alkyl, NH,, NH(C,-C,) alkyl, and N((C,-C,) alkyl),,
wherein the alkyl is optionally substituted with one or
more substituents independently selected from halo-
gen, OH, NH,, NH(C,-C,) alkyl, and N((C,-C,) alkyl)
25

each R, is independently selected from halogen, O(CH,)
1.s—OH, (C5-C,) cycloalkyl, (C,-C,) cycloalkenyl,
(Cs-C,,) aryl, NH—(C,-C, ) aryl, and heteroaryl com-
prising 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 R, ; or
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two R, together with the atoms to which they are
attached form a (C4-C,,) aryl optionally substituted
with one or more R,;

each R,, is independently selected from (C,-C,) alkyl,
(C,-C,) alkoxy, (C,-C,) haloalkyl, (C,-C,) haloalkoxy,
halogen, C(O)OH, C(O)O(C,-C,) alkyl, C(O)
NR,,R,,, O(CH,), s—OH, NH,, OH, CN, O(CH,),.
3—(Cs-C,o) aryl, and (CH,), s-heterocyclyl which
comprises a 5- to 7-membered ring and 1-3 heteroa-
toms selected from N, O, and S, wherein the hetero-
cyclyl is optionally substituted with one or more sub-
stituents independently selected from (C,-C,) alkyl,
(C,-C,) alkoxy, (C,-C,) haloalkyl, (C,-C,) haloalkoxy,
halogen, NH,, NH(C,-C,) alkyl, N((C,-C,) alkyl),,
S(O),NH,, (CH,),0OH, C(O)(CH,),OH, and C(O)O
(C,-C,) alkyl);

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

R,, is H or (C,-C,) alkyl optionally substituted with one
or more substituents independently selected from NH,,
NH(C,-C,) alkyl, N((C,-C,) alkyl),, and heterocyclyl
comprising a 5- to 7-membered ring and 1-3 heteroa-
toms selected from N, O, and S; or

R,, and R,, 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,5 is H or NH,;

m and n are each independently O or 1;

m and n are each independently O or 1;

each r and each q are independently 0, 1, or 2;

each s is 1 or 2; and

pis 0,2, 3 or4;

provided that when m is 0, n is 0, p is 0, R;5 and R ¢
together with the nitrogen atom to which they are
attached form an unsubstituted isoindolinone, and R is
H, then R, is not

1)
and

provided that R, is not 4-fluoro-2-hydroxyphenyl.

36. A method of inhibiting epidermal growth factor recep-
tor (EGFR) or treating or preventing a disease, comprising
administering to a subject in need thereof an effective
amount of:

/s o O O N NI,
(\;\J\/’ , e
HOT Ej ©

F

or pharmaceutically acceptable salts, hydrates, solvates,
stereoisomers, or tautomers thereof.
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37. A method of inhibiting epidermal growth factor recep-
tor (EGFR) or treating or preventing a disease, comprising
administering to a subject in need thereof an effective
amount of a compound selected from:
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or pharmaceutically acceptable salts, hydrates, solvates,
stereoisomers, or tautomers thereof.
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