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R. Oncogene 2004, 23, 3189-3199).

SUMMARY @FE-FHEIMNVENTION
[0009] In-one-aspeet;-theThe present invention-disclosure relates to compounds that act
as kinase inhibitors, in particular as inhibitors of the MAP kinase interacting kinases 1 and
2 (MNK1 and MNK?2). These compounds may be useful in the treatment of various disease
associated with kinase activity such as proliferative disorders (e.g., cancer), autoimmune
disorders, inflammatory disorders, metabolic disorders, and neurological disorders.
[00010] In certain embodiments, a compound of the present #rventiondisclosure is of
Formula (I):

or a pharmaceutically acceptable form (such as pharmaceutically acceptable salt, solvate,
hydrate, polymorph, co-crystal, tautomer, stereoisomer, isotopically labeled derivative, and
prodrugs thereof thereof, wherein R, Ring A, X, X5, X3, and X4 are as described herein.
In certain embodiments, the pharmaceutical acceptable form is pharmaceutically acceptable
salt. These compound are useful in treating proliferative diseases (e.g. cancer including
hematological cancers and solid tumors), inflammatory diseases, neurodegenerative
diseases (e.g. Alzheimer’s disease, autism, or autism spectrum disorders (e.g. Asperger
syndrome or Mendelsohnn's Syndrome), and metabolic disorders (e.g. obesity, diabetes).

[00011] In certain embodiments, the provided compound is of formula

(I-i)



wherein RP:, RP°, RP®, R™, R™, Ring A, X, X2, X3, and X, are as described herein.
1000112l In one aspect. there is provided a compound of Formula (I):

N
4 Il’

or a pharmaceutically acceptable salt thereof,

wherein
X and X, are independently N or C;
X5 and X, are independently N or CR®;
provided that at least two of X;, X, X3, and X4 are N;

is a single or double bond, as valency allows;

R™ is hydrogen. halogen, CN, optionally substituted C . alkyl, -OR?, -N(R"),. -
NH-CO-R®:;

RC is optionally substituted C;.¢ alkyl:

R is independently hydrogen, halogen, CN, -OR*, -N(R®),, optionally substituted

Ci.¢_ alkyl, optionally substituted C;.4 carbocyclyl, optionally substituted aryl, optionally

substituted heterocvelvl, or optionally substituted heteroarvl;

R4 is optionally substituted six-membered heterocyclyl, -OR?, or -N(R"),;

each instance of R” is independently hvdrogen, halogen, optionally substituted C;.¢

alkyl., optionally substituted Cs._carbocyelyl, -OR™, or -N(R),,

Ring A is optionally s‘ubsf;ituted phenvl. optionally substituted five-membered

heteroarvl. optionally substituted six-membered heteroaryl, or optionally substituted 5.6-

bicyelic heteroaryl:

each instance of R” is independently hydrogen. optionally substituted C;.¢ alkyl,

optionally substituted C5.¢ carbocyelyl, optionally substituted aryl., optionally substituted

heterocvelyl, optionally substituted heteroarvyl. or an oxvgen protecting group; and

each instance of R® is independently hyvdrogen, optionally substituted C, ¢ alkvl,

optionally substituted Cs.4 carbocyclyl, optionally substituted aryl, optionally substituted

heterocvelyl, optionally substituted heteroaryl, optionally substituted acyl. or a nitrogen

protecting group.




[00011b] In another aspect, there is provided a compound of Formula (VI-a):

Rpa / /N
RPP . N Y

(@) \\
R] d
(VII-a)

or a pharmaceutically acceptable salt thereof,

wherein

R'Y s optionally substituted six-membered heterocyelyl, -OR™, or -N( RB)Z;

wherein
R is hydrogen, halogen, CN, optionally substituted C.¢ alkyl. -OR™, -N(R"),, -
NH-CO-R®:

R is optionally substituted C.¢ alkyl:

R is independently hydrogen, halogen, CN, -OR*, -N(R®),, optionally substituted

C.¢.alkyl, optionally substituted C;.¢ carbocyclyl. optionally substituted aryl, optionally

substituted heterocyelvl, or optionally substituted heteroarvl:

each instance of R* is independently hydrogen, optionally substituted C_ alkvl,

optionally substituted C;.¢_carbocycelyl, optionally substituted aryl, optionally substituted

heterocyelyl, optionally substituted heteroaryl, or an oxygen protecting group;

each instance of R® is independently hydrogen, optionally substituted C).¢ alkyl.

optionally substituted Cs.¢ carbocyelyl, optionally substituted aryl. optionally substituted

heterocvelvl, optionally substituted heterarvl, optionally substituted acvl. or a nitrogen

protecting sroup; and

Ring A is optionally substituted phenvl, optionally substituted five-membered

heteroaryl, optionally substituted six-membered heteroaryl, or optionally substituted 5.6-

bicyclic heteroaryl.

[00011c] In another aspect, there is provided a pharmaceutical composition comprising a

compound as described herein and a pharmaceutically acceptable excipient, wherein the

pharmaceutical composition comprises a therapeutically effective amount of the compound.

[00012] Inanetheraspeet-the-The present invention-disclosure relates to pharmaceutical
compositions comprising an inventive compound, and optionally a pharmaceutically
acceptable excipeient, and to their use for treating diseases associated with aberrant MNK 1

or MNK2 activity or dysregulation of the MNK1 or MNK2 pathway, where MNK1 and

_6a



MNK2 play a role (MNK overexpression, e[F4E overexpression, P38 MAPK kinase
pathway). Exemplary MNK-related disorders include, but are not limited to, metabolic
diseases such as obesity, as well as related disorders such as eating disorder, cachexia,
diabetes mellitus, hypertension, coronary heart disease, hypercholesterolemia, dyslipidemia,
osteoarthritis, gallstones, and sleep apnea, neurodegenerative disorders such as Alzheimer’s
disease, autism, or autism spectrum disorders (e.g. Asperger syndrome or Mendelsohnn's
Syndrome), and cancer such as breast, protate, hematological malignancies (e.g., CML,
AML, lymphomas), head and neck, colon, bladder, prostatic adenocarcinoma, lung,
cervical, and lymphomas.

[00013] In-another-aspeetthe-The present invention-disclosure relates to pharmaceutical
compositions comprising an inventive compound, and optionally a pharmaceutically
acceptable excipeient, and to their use for the prevention and treatment of a PI3-kinase
(PI3K)-related disorder. In certain embodiments, the PI3K-related disorder is PI3K o -
related disorder. In certain embodiments, the PI3K-related disorder is PI3K B-related
disorder. In certain embodiments, the PI3K-related disorder is PI3K y-related disorder. In
certain embodiments, the PI3K-related disorder is PI3K d-related disorder. Exemplary
PI3K-related disorders include, but are not limited to, cancers such as ovarian cancer,
cervical cancer, breast cancer, colon cancer, rectal cancer, endometrial cancer, stomach
cancer, liver cancer, lung cancer, thyroid cancer, acute myelogenous leukemia (AML),
chronic myelogenous leukemia (CML), and glioblastomas.

[00014] Is-anetheraspeet-theThe present invention-disclosure relates to pharmaceutical
compositions comprising these compounds and to their use for the prevention and treatment
of a Janus kinase (JAK)-related disorder. In certain embodiments, the JAK-related disorder
is JAK 1-related disorder. In certain embodiments, the JAK-related disorder is JAK2-related
disorder. In certain embodiments, the JAK-related disorder is JAK3-related disorder.
Exemplary JAK-related disorders include, but are not limited to, psoriasis, rheumatoid
arthritis, and cancers such as prostate, colon, ovarian and breast cancers, melanoma,

leukemia and other hematological malignancies.



[00015] In-anetheraspect-theThe present invention-disclosure relates to pharmaceutical
compositions comprising these compounds and to their use for the prevention and treatment
of a Human Epidermal Growth Factor Receptor-related (HER-) disorder. In certain
embodiments, the HER-related disorder is HER2-related disorder. In certain embodiments,
the HER-related disorder is HER3-related disorder. Exemplary HER-related disorders
include, but are not limited to, cancers such as breast, lung, kidney, brain, ovarian, colon,
cervical, endometrial, prostate, liver, thyroid, GI tract, blood and lymphoma and other
diseases such as multiple sclerosis.

[00016] In-another-aspeet-theThe present invention-disclosure relates to pharmaceutical
compositions comprising these compounds and to their use for the prevention and treatment
of an mTOR-related disorder. Exemplary mTOR-releated disorders include, but are not
limited to, cancers, such as breast, lung, kidney, brain, ovarian, colon, cervical, endometrial,
prostate, liver, thyroid, GI tract, hematological cancers, and lymphoma, and other diseases
such as hamartoma syndromes, rheumatoid arthritis, and multiple sclerosis.

[00017] Is-anetheraspeet-theThe present invention-disclosure relates to pharmaceutical
compositions comprising these compounds and to their use for the prevention and treatment
of diseases such as, but not limited to, proliferative diseases, cancer (e.g., hematological
cancers, non-solid cancers, and solid tumors), inflammatory diseases, neurodegenerative
diseases (e.g., Alzheimer’s disease, autism, or autism spectrum disorders (e.g. Asperger
syndrome or Mendelsohnn's Syndrome), metabolic disorders (obesity, diabetes) as well as
methods of treating these disorders using compounds described herein as single agents or in
combination with one or more additional agents. In some embodiments, the additional
agent is a kinase inhibitor. In some embodiments, the additional agent is an mTOR
inhibitor (e.g., Sirolimus (rapamycin), Temsirolimus (CCI779), Everolimus (RAD0O1),
AP23573 or other compounds disclosed in U.S. Pat. No. 7,091,213). In some embodiments,
the additional agent is a PI3K inhibitor. Exemplary PI3-kinase inhibitors include
wortmannin, demethoxyviridin, L'Y294002, perifosine, CAL101, PX-886, BEZ235,
SF1126, INK1117, INK1197, IPI-145, GDC-0941, BKM120, X1.147, XL765, palomid
529, GSK 1059615, ZSTK474, PWT33597, IC87114, TG100-115, CAL263, PI-103, GNE-
477, CUDC-907, GSK 2126458, GDC-0980, PF-46915032, CAL263, SF1126 and PX-886.
In some embodiments, the P13-kinase inhibitor inhibits PI3K -0, PI3K-f3, PI3K -y, and/or
PI3K-6.

[00017a] In another aspect. there is provided a compound as described herein, for use in the

treatment of a disease comprising a MNK -related disorder. an mTOR-related disorder, a




PI3K -related disorder, a HER-related disorder, or a JAK-related disorder, wherein the
PI3K-related disorder is a PIK3 o-related disorder, PIK3 f-related disorder. PIK3 y-related
disorder, or PIK3 d-related disorder; wherein the HER-related disorder is a HER2-related
disorder or a HER3-related disorder; wherein the JAK -related disorder is a JAK 1 -related
disorder, a JAK2-related disorder, or a JAK3-related disorder; and wherein the MNK-
related disorder is MNK 1-related disorder or MNK2-related disorder;

and optionally wherein the disorder is cancer, an inflammatory disease, a

neurodegenerative disease, or a metabolic disorder, wherein the cancer is solid tumor or

hematological tumor, wherein the metabolic disorder is obesity or diabetes, and wherein the

neurodegenerative disease is Alzheimer’s disease, autism, or autism spectrum.

100017b] In another aspect, there is provided the use of the compound as described herein

in the manufacture of a medicament for the treatment of a disease comprising a MINK-

related disorder, an mTOR-related disorder, a PI3K-related disorder, a HER-related

disorder, or a JAK-related disorder, wherein the PI3K -related disorder is a PIK3 g-related
disorder, PIK3 B-related disorder, PIK3 v-related disorder, or PIK3 &-related disorder;
wherein the HER-related disorder is a HER2-related disorder or a HER 3-related disorder;

wherein the JAK-related disorder is a JAK 1 -related disorder, a JAK2-related disorder, or a
JAK3-related disorder: and wherein the MNK-related disorder is MNK 1 -related disorder or
MNEK2-related disorder: '

and optionally wherein the disorder is cancer, an inflammatory disease, a

neurodegenerative disease, or a metabolic disorder, wherein the cancer is solid tumor or

hematological tumor, wherein the metabolic disorder is obesity or diabetes, and wherein the

neurodegenerative disease is Alzheimer’s disease, autism, or autism spectrum.
[00018] In—yetanotheraspeet-the-The present invention-disclosure describes methods for

the synthesis of compounds of Formula (I), such as, for example, (4-methylpiperazin-1-

¥1)(@-(3-




(phenylethynyl)imidazo[1,2-a]pyrazin-6-yl)phenyl)methanone and 4-methyl-2-((6-(4-
(piperazine-1-carbonyl)phenyl)imidazo[ 1,2-a]pyrazin-3-yl)ethynyl)benzonitrile.

[00019] In-anetheraspeet-the-The present imvention-disclosure provides kits comprising
a compound as described herein, or a pharmaceutically acceptable salt thereof, or a
pharmaceutical composition thereof. The provided kits may be useful for the treatment of
proliferative diseases, cancer (e.g., hematological cancers, non-solid cancers, and solid
tumors), inflammatory diseases, neurodegenerative diseases (e.g., Alzheimer’s disease,
autism, or autism spectrum disorders (e.g. Asperger syndrome or Mendelsohnn's
Syndrome)), and metabolic disorders (e.g., obesity, diabetes). In certain embodiments, the
kits described herein further include instructions for administering the compound as
described herein, or a pharmaceutically acceptable salt thereof, or a pharmaceutical
composition thereof. The kits may also include packaging information describing the use or
prescribing information for the subject or a health care professional. Such information may
be required by a regulatory agency such as the U.S. Food and Drug Administration (FDA).
The kit may also optionally include a device for administration of the compound or

composition, for example, a syringe for parenteral administration.

BRIEF DESCRIPTION OF THE DRAWING
[00020]  Figure I illustrates the cellular pathways that lead to eIF4E activation and
phosphorylation by MNK1/2 (PNAS, 2010, 107(32): 13975-6).

DEFINITIONS
Chemical definitions
[00021] Definitions of specific functional groups and chemical terms are described in
more detail below. The chemical elements are identified in accordance with the Periodic
Table of the Elements, CAS version, Handbook of Chemistry and Physics, 75" Ed., inside
cover, and specific functional groups are generally defined as described therein.
Additionally, general principles of organic chemistry, as well as specific functional
moieties and reactivity, are described in Thomas Sorrell, Organic Chemistry, University
Science Books, Sausalito, 1999; Smith and March, March’s Advanced Organic Chemistry,
5t Edition, John Wiley & Sons, Inc., New York, 2001; Larock, Comprehensive Organic
Transformations, VCH Publishers, Inc., New York, 1989; and Carruthers, Some Modern
Methods of Organic Synthesis, 3" Edition, Cambridge University Press, Cambridge, 1987.
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CLAIMS

1. A compound of Formula (I):

RP®

or a pharmaceutically acceptable salt thereof,
wherein
X; and X, are independently N or C;
X3 and X4 are independently N or CR?;
provided that at least two of X, X5, X3, and X4 are N;

is a single or double bond, as valency allows;

R™ is hydrogen, halogen, CN, optionally substituted C;¢ alkyl, -OR", -N(R®),, -
NH-CO-RS;

RE is optionally substituted C,_q alkyl;

R is independently hydrogen, halogen, CN, -OR™, -N(R®),, optionally substituted
C1.6 alkyl, optionally substituted C;_¢ carbocyclyl, optionally substituted aryl, optionally
substituted heterocyclyl, or optionally substituted heteroaryl;

R is optionally substituted six-membered heterocyclyl, -OR*, or -N(R®),;

cach instance of R? is independently hydrogen, halogen, optionally substituted C .
alkyl, optionally substituted Cs.¢ carbocyclyl, -OR*, or NRP),,

Ring A is optionally substituted phenyl, optionally substituted five-membered
heteroaryl, optionally substituted six-membered heteroaryl, or optionally substituted 5,6-
bicyclic heteroaryl;

each instance of R is independently hydrogen, optionally substituted C,_ alkyl,
optionally substituted Cs.¢ carbocyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or an oxygen protecting group; and

each instance of R® is independently hydrogen, optionally substituted C1.¢ alkyl,
optionally substituted Cs.¢ carbocyclyl, optionally substituted aryl, optionally substituted



heterocyclyl, optionally substituted heteroaryl, optionally substituted acyl, or a nitrogen

protecting group.

2. The compound of claim 1, wherein the compound is of Formula (III-a), (ITI-b), (V-
a), or (V-b):

RP? N %YN
Y

RPP > N

o) \\

Rld

(III-a),
RP?2 N%\KN

RPP ~_ _N /
(0) \\
)

Z (III-b),

wherein

Z is —O— or -NR™“—; and

s



each instance of R"*is independently hydrogen, optionally substituted C;_¢ alkyl, a nitrogen
protecting group;

or a pharmaceutically acceptable salt thereof.

3. A compound of Formula (VII-a):

Rpa / g N

(VII-a)

or a pharmaceutically acceptable salt thereof,
wherein

R'Yis optionally substituted six-membered heterocyclyl, -OR*, or -N(R);
wherein

RP is hydrogen, hélogen, CN, optionally substituted Cy¢ alkyl, -OR®, N(RB),, -
NH-CO-RS;

RC is optionally substituted Cy.¢ alkyl;

R is independently hydrogen, halogen, CN, -OR*, -N(R®),, optionally substituted
C1.6 alkyl, optionally substituted C;_¢ carbocyclyl, optionally substituted aryl, optionally
substituted heterocyclyl, or optionally substituted heteroaryl;

each instance of R* is independently hydrogen, optionally substituted C;.¢ alkyl,
optionally substituted C;.¢ carbocyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or an oxygen protecting group;

cach instance of R® is independently hydrogen, optionally substituted C1.q alkyl,
optionally substituted C;_¢ carbocyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, optionally substituted heteraryl, optionally substituted acyl, or a nitrogen
protecting group; and

Ring A is optionally substituted phenyl, optionally substituted five-membered
heteroaryl, optionally substituted six-membered heteroaryl, or optionally substituted 5,6-

bicyclic heteroaryl.



4. The compound of claim 3, wherein the compound is of Formula (VII-b):
o2 N
RPb > N /

O \
()

or a pharmaceutically acceptable salt thereof,

(VII-b)

wherein
Z is ~O— or -NR™%_; and
each instance of R™*is independently hydrogen, optionally substituted C_¢ alkyl, or

a nitrogen protecting group.

5. The compound of claim 1, wherein the compound is of Formula (IX-a):

N
Rp2 = N \

RP? N
N
@) \\
Rld
(IX-a)
or a pharmaceutically acceptable salt thereof.
6. The compound of claim 5, wherein the compound is of Formula (IX-b):
a -~ —N
RP N \
REP NG
N
0 \\
iNj
z (IX-b)

or a pharmaceutically acceptable salt thereof,
wherein

Z is —O- or -NR™“—; and
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each instance of R™*is independently hydrogen, optionally substituted C; alkyl, or

a nitrogen protecting group.

7. The compound of claim 3, wherein Z is —O-or ~NR™._, wherein RN is hydrogen,

optionally substituted C;.¢ alkyl, or unsubstituted Cy.¢ alkyl.
8. The compound of claim 1, wherein R” or R™ is hydrogen or halogen.

9. The compound of claim 1, wherein Ring A is optionally substituted five-membered
heteroaryl with two heteroatoms selected from the group consisting of O, S, and N; or
wherein Ring A is optionally substituted six-membered heteroaryl with one or two N; or

wherein Ring A is of the formula:

wherein

a indicates the point of attachment to the alkyne;

each instance of R* is independently hydrogen, halogen, optionally substituted C_¢
alkyl, optionally substituted acyl, -CN, -OR™®, or -N(R*Y),;

each instance of R* is independently hydrogen, optionally substituted alkyl,
optionally substituted carbocyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or an oxygen protecting group;

each instance of R* is independently hydrogen, optionally substituted alkyl,
optionally substituted carbocyelyl, optionally substituted aryl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, optionally substituted acyl, or a nitrogen
protecting group; and

nl is an integer of 1 to 5, inclusive.

10. The compound of claim 9, wherein Ring A is one of the following formulae:

a a a

=
@—mm H\—!*<F<R‘\m e
N

N

wherein
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a indicates the point of attachment to the alkyne;

each instance of R™ is independently hydrogen, halogen, optionally substituted C.
alkyl, optionally substituted acyl, -CN, -OR™®, or -N(R™Y)y;

each instance of R* is independently hydrogen, optionally substituted alkyl,
optionally substituted carbocyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or an oxygen protecting group; and

each instance of R™" is independently hydrogen, optionally substituted alkyl,
optionally substituted carbocyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, optionally substituted acyl, or a nitrogen
protecting group; and

each instance of n3 is independently an integer of 1 to 4, inclusive.

11.  The compound of claim 10, wherein R™ is -N(RAY),, -NHR*N, or —-N(CH3)R™",
wherein RA is optionally substituted C;.¢ alkyl, or unsubstituted C;.¢ alkyl.

12.  The compound of claim 10, wherein R®* is of one of the following formulae:
(6]
>\\RRA1 /~RRA2 JRAN ‘
LN N LN i~ /RRA2
H ,or¢ O

b 2

wherein

R®*! is independently optionally substituted C;_¢ alkyl, optionally substituted Cs.¢
carbocyclyl, optionally substituted phenyl, optionally substituted five- or six-membered
heterocyclyl, optionally substituted five- or six-membered heteroaryl, -OR*, or -N(RP),;
and

each instance of R*? is independently optionally substituted Cy¢ alkyl, optionally
substituted C3.¢ carbocyclyl, optionally substituted phenyl, optionally substituted five- or
six-membered heterocyclyl, or optionally substituted five- or six-membered heteroaryl;
or wherein R® is one of the following formulae: hydrogen, -Ph, -OH, -NH,, -OCHj3, -OPh,
-Cl, -CF3, -CH3,
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13.  The compound of claim 1, wherein the compound is of the formula:
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or a pharmaceutically acceptable salt thereof.

14. A pharmaceutical composition comprising a compound of claim 1 and a
pharmaceutically acceptable excipient, wherein the pharmaceutical composition comprises

a therapeutically effective amount of the compound.

15. A compound of claim 1, for use in the treatment of a disease comprising a MNK-
related disorder, an mTOR-related disorder, a PI3K-related disorder, a HER-related
disorder, or a JAK-related disorder, wherein the PI3K-related disorder is a PIK3 a-related
disorder, PIK3 B-related disorder, PIK3 y-related disorder, or PIK3 &-related disorder;
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‘wherein the HER-related disorder is a HER2-related disorder or a HER3-related disorder;
wherein the JAK -related disorder is a JAK 1-related disorder, a JAK2-related disorder, or a
JAK3-related disorder; and wherein the MNK-related disorder is MNK1-related disorder or
MNK2-related disorder;

and optionally wherein the disorder is cancer, an inflammatory disease, a
neurodegenerative disease, or a metabolic disorder, wherein the cancer is solid tumor or
hematological tumor, wherein the metabolic disorder is obesity or diabetes, and wherein the

neurodegenerative disease is Alzheimer’s disease, autism, or autism spectrum.

16.  Use of the compound of claim 1 in the manufacture of a medicament for the
treatment of a disease comprising a MNK-related disorder, an mTOR-related disorder, a
PI3K-related disorder, a HER-related disorder, or a JAK-related disorder, wherein the
PI3K-related disorder is a PIK3 o-related disorder, PIK3 B-related disorder, PIK3 y-related
disorder, or PIK3 §-related disorder; wherein the HER-related disorder is a HER2-related
disorder or a HER3-related disorder; wherein the JAK -related disorder is a JAK 1-related
disorder, a JAK2-related disorder, or a JAK3-related disorder; and wherein the MNK-
related disorder is MNK 1-related disorder or MNK?2-related disorder;

and optionally wherein the disorder is cancer, an inflammatory disease, a
neurodegenerative disease, or a metabolic disorder, wherein the cancer is solid tumor or
hematological tumor, wherein the metabolic disorder is obesity or diabetes, and wherein the

neurodegenerative disease is Alzheimer’s disease, autism, or autism spectrum.



CLAIMS

What is claimed is:

1. A compound of Formula (I):
N, N
X X;
o S /

or a pharmaceutically acceptable salt thereof,
wherein
X1 and X; are independently N or C;
X3 and X4 are independently N or CRz;
provided that at least two of X, X», X3, and X4 are N;

R! is independently hydrogen, optionally substituted C;_ alkyl, optionally
substituted Cs.4 carbocyclyl, optionally substituted phenyl, optionally substituted six-
membered heteroaryl, optionally substifdted six-membered heterocyclyl, optionally
substituted Cs_¢ carbocyclylalkyl, optionally substituted arylalkyl, optionally substituted
five- or six-membered heteroaryldlkyl, optionally substituted five- or six-membered
heterocyclylalkyl, -CN, —OR%/ or -N(R"),;

each instance of R7is independently hydrogen, halogen, optionally substituted C; .
alkyl, optionally substjituted Cs.¢ carbocyclyl, -OR*, or -N(R®),,

Ring A is optionally substituted phenyl, optionally substituted five-membered
heteroaryl, optighally substituted six-membered heteroaryl, or optionally substituted 5,6-
bicyclic hetgfoaryl;

each instance of R* is independently hydrogen, optionally substituted C; ¢ alkyl,
optionally substituted Cs. carbocyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or an oxygen protecting group; and
each instance of R® is independently hydrogen, optionally substituted C ¢ alkyl,

optionally substituted C;.¢ carbocyclyl, optionally substituted aryl, optionally substituted

o



1 . soads ~aa o] Incts g} 1 by
heteroeyelyl-optionally-subs -optionally-substituted-acyl;-or-anitrogen

ate rOAry
protecting group.
2. A compound of claim 1 of Formula (I-i):
Rpa xf\&;"!}
pb NS \//
R %; Xo
RPe \\
RPd RPC

’ (I-i)

or a pharmaceutically acceptable salt thereof,
wherein

RP is hydrogen, halogen, CN, optionally substituted C;_¢ alkyl, -OR*, -N(RP),, -
NH-CO-RS;

RCis optionally substituted C;¢ alkyl;

R™ is independently hydrogen, halogen, CN, -OR%/-N(R®),, optionally substituted
C1. alkyl, optionally substituted Cs. carbocyclyl, optioally substituted aryl, optionally
substituted heterocyclyl, or optionally substituted heteroaryl;

each of R and R™ is independently hydrogen, , halogen, CN, -OR™, or optionally
substituted Ci_¢ alkyl;

or R™ and R are joined to form 0; and

R is optionally substituted siy {membered heterocyclyl, -OR*, or -N(R®),; and

each instance of R* is ind dently hydrogen, optionally substituted C;.¢ alkyl,
optionally substituted C;_¢ carb clyl, optionally substituted aryl, optionally substituted
heterocyclyl, optionally su 0§ uted heteroaryl, or an oxygen protecting group; and

each instance of B® is independently hydrogen, optionally substituted C,.¢ alkyl,

3. _A/compound of claim 1, wherein R' is optionally substituted phenyl of the formula:

(Rla)ml——:@/ﬁk
=

b

wherein

.-
\©
—_—



e ecachinstance-of R “isindependently-hydrogen; halogen;optionally-substituted- € r5—— 7
alkyl, optionally substituted Cs.¢ carbocyclyl, optionally substituted phenyl, optionally

substituted five- or six-membered heteroaryl, optionally substituted five- or six-membered
heterocyclyl, optionally substituted acyl, -CN, -OR*, or -N(R®),; and

ml is an integer of 1 to 5, inclusive.

4. A compound of claim 3, wherein R' is of the formula:
RP
RPP 2, Rp8
Rld RR® LY
1d
O or R
wherein

R™ is hydrogen, halogen, CN, optionally substituted C{.¢ alkyl, -OR*, -N(R®),, -
NH-CO-RS;

RCis optionally substituted C;.¢ alkyl;

R is independently hydrogen, halogen, CN/-OR”, -N(R®),, optionally substituted
C1.6 alkyl, optionally substituted Cs.¢ carbocyclyl, optionally substituted aryl, optionally
substituted heterocyclyl, or optionally substituted heteroaryl;

each of R™ and RM is independent] { hydrogen , halogen, CN, -OR*, or optionally

substituted C;.¢ alkyl;

or R™ and R™ are joined to / =0; and

R is optionally substity £d six-membered heterocyclyl, -OR*, or -N(R),; and

each instance of R* dependently hydrogen, optionally substituted C,.¢ alkyl,
optionally substituted C3arbocyc1yl, optionally substituted aryl, optionally substituted
heterocyclyl, optionall, substituted heteroaryl, or an oxygen protecting group; and
each instance of R” 1 independently hydrogen, optionally substituted C,.¢ alkyl, optionally
substituted Cs_¢ rbocyclyl, optionally substituted aryl, optionally substituted heterocyclyl,
optionally.s bstituted heteraryl, optionally substituted acyl, or a nitrogen protecting group;

and each fistance of R'is optionally substituted six-membered heterocyclyl, -OR?, or -

A compound of claim 4, wherein R' is one of the following formulae:

b
N
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-

(Rl a)mZ

(R]a)m2_@ 8 (Rla)mz“:(/Nj/ . ]E\

wherein

each instance of R' is independently hydrogen, halogen, optionally substituted C ¢
alkyl, optionally substituted C;.¢ carbocyclyl, optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted acyl, CN, -OR*, or -N(R®),;

each instance of m2 is independently ag/é(eger of 1 to 4, inclusive;

each instance of R” is independently, /ydrogen, optionally substituted C,.¢ alkyl,
optionally substituted Cs.¢ carbocyclyl,/opéilally substituted aryl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or an oxygen protecting group; and

each instance of R® is indegendently hydrogen, optionally substituted C\.¢ alkyl,

optionally substituted Cs. carbdcyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, optionally substituted acyl, or a nitrogen

protecting group.

7. A compound of claim 1, wherein R! is optionally substituted six-membered

heterocyclyl.

compound of claim 7, wherein R' is one of the following formulae:

VvV

|
N

J;LN [ —}_(Rla)mii

[ j_(Rla)mS If

0 or RN




each instance of R'* is independently hydrogen, halogen, optionally substituted C.
alkyl, optionally substituted C;.¢ carbocyclyl, optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted acyl, -CN, -OR*, or -N(R®),;

each instance of m3 is independently an integer of 1 to 8, inclusive; and

RN is independently hydrogen, optionally substituted C ¢ alkyl, optionally
substituted Cs_¢ carbocyclyl, optionally substituted aryl, optionally substituted Ze/ta ocyclyl,

optionally substituted heteroaryl, optionally substituted acyl, or a nitrogen protécting group.

9. A compound of claim 8, wherein R' is of the formula O

10. A compound of claim 1, wherein R' is optionally substituted six-membered

heterocyclylalkyl.

11. A compound of claim 10, wherein R' is 94’[“ the following formulae:

Rlb
R]C>/

N
[ }(Rla)m4
N

N
, Or R

wherein

is independently hydrogen, optionally substituted C,.¢ alkyl, optionally
substituted C;.¢ carbocyclyl, optionally substituted aryl, optionally substituted heterocyclyl,

optionally substituted heteroaryl, optionally substituted acyl, or a nitrogen protecting group.

poba
\O
NN
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13. A compound of claim 1, wherein R is hydrogen.
14. A compound of claim 1, wherein R' is -N(R®),. /

15. A compound of claim 14, wherein R'is ~N(CH3), or —NHA/C

/

/
16.  The compound of claim 1 or 2, wherein Ring A is o/ﬁfile formula:

a p
[¥aYaVaVe ' //
o
= /
- (RRAY,
\ / n1
v VR
wherein /
/

a indicates the point of attachment/t/é the alkyne;

each instance of R™ is independ’éntly hydrogen, halogen, optionally substituted C;¢
alkyl, optionally substituted acyl, -CN, -OR*®, or -N(RAN)z;

cach instance of RA° is i}n‘.épendently hydrogen, optionally substituted alkyl,
optionally substituted carboc élyl, optionally substituted aryl, optionally substituted

heterocyclyl, optionally sybstituted heteroaryl, or an oxygen protecting group;

each instance of R*" is independently hydrogen, optionally substituted alkyl,

optionally substituted carbocyclyl, optionally substituted aryl, optionally substituted

heterocyclyl, optionally substituted heteroaryl, optionally substituted acyl, or a nitrogen
protecting grotip; and

nl is an integer of 1 to 5, inclusive.

17. The compound of claim 16, wherein R* is one of the following formulae:
>\\RRA1 /~RRA2 JRAN
SN N N i~ /RRAZ
H , H H or¢©

>

—
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Un



R®*! is independently hydrogen, optionally substituted C;.¢ alkyl, optionally /
substituted Cs.¢ carbocyclyl, optionally substituted phenyl, optionally substituted five- or /
six-membered heterocyclyl, optionally substituted five- or six-membered heteroaryl, -ORA;,/
or -N(R®),; and //

each instance of R**? is independently optionally substituted C;.¢ alkyl, opti/Qﬁ/;lHy
substituted C;_¢ carbocyclyl, optionally substituted phenyl, optionally substitute@,ffve— or

six-membered heterocyclyl, or optionally substituted five- or six-membered I},eféroaryl,.

18.  The compound of claim 16, wherein Ring A is of one of followiﬁé formulae:

a

a a

WA AN

RRA @RRA

wherein each instance of R* is independently hydrogé;l, -CN, -CH3,- OCH3, -NHAC, -
NHC(=0)Ph, -NHSO,CH3,-C(=O)NH,.

>

19.  The compound of claim 1 or 2, whgvéin Ring A is optionally substituted five-
membered heteroaryl with two heteroatpﬁis selected from the group consisting of O, S, and

N. Ve

J/"

20. The compound of clai;nf’/l 9, wherein Ring A is one of the following formulae:
JUGE™ (L G G MW
N (R > 8 Ss
YNH 7 N-NH N-O N-S or N=~(R™)pz.

//

wherein // /

a ingh/c/:ates the point of attachment to the alkyne;

e/ach instance of R* is independently hydrogen, halogen, optionally substituted C; .
alkyl,ff)/ptionally substituted acyl, -CN, -OR"°, or -N(R"*M);

each instance of R* is independently hydrogen, optionally substituted alkyl,
optionally substituted carbocyclyl, optionally substituted aryl, optionally substituted

heterocyclyl, optionally substituted heteroaryl, or an oxygen protecting group; and

—
\O
(@)}



- _each instance-of R*M is independently-hydrogen, optionally substituted-alleyl;—
optionally substituted carbocyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, optionally substituted acyl, or a nitrogen

protecting group; and

each instance of n2 is independently an integer of 1 or 2. : //,,
///
21.  The compound of claim 20, wherein Ring A is of the formula: /
a a
a Batavavs V.Y,.Y. 72 /
L N={
N-NH | NHz or NHBoc /
/

22.  The compound of any one of claims 1-2, wherein Rigg/ Als optionally substituted

six-membered heteroaryl with one or two N. /

Ve
e

:///

/
23.  The compound of claim 22, wherein Ring @/ is one of the following formulae:

e
/

a a //

e o/ 2
7 ora %2{— RRA Né%
iNj (RRA)3 /I\J/v (R™)n3 N @,_(RRA)n3 |
wherein //
a indicates the point of aft/achment to the alkyne;
each instance of RR‘i‘/is independently hydrogen, halogen, optionally substituted C,.¢
alkyl, optionally substitutéd acyl, -CN, ~OR*®, or -N(R*M,;
cach instance of R*° is independently hydrogen, optionally substituted alkyl,
optionally substityted carbocyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, o%naﬂy substituted heteroaryl, or an oxygen protecting group; and
eac m&ahée of R*" is independently hydrogen, optionally substituted alkyl,

] ' substituted carbocyclyl, optionally substituted aryl, optionally substituted

heterdcyclyl, optionally substituted heteroaryl, optionally substituted acyl, or a nitrogen
ybtecting group; and

/ each instance of n3 is independently an integer of 1 to 4, inclusive.

24.  The compound of claim 23, wherein R* is one of the following formulae:

-
O
-



-0
}LRRM /~RRA2 RAN
SN N N &~ /RRA2
H , H , H ,or ¢ O
wherein
R*! is independently optionally substituted C ;¢ alkyl, optionally substituted Cs.q

carbocyclyl, optionally substituted phenyl, optionally substituted five- or six-membere
heterocyclyl, optionally substituted five- or six-membered heteroaryl, -OR®, or NER);

/

and /

each instance of R*? is independently optionally substituted C.¢ alk 1/ optionally
substituted Cs.¢ carbocyclyl, optionally substituted phenyl, optionally substltuted five- or

six-membered heterocyclyl, or optionally substituted five- or sm-mem ered heteroaryl,.

25.  The compound of claim 23 or 24, wherein R* is one of the following formulae:

hydrogen, -Ph, -OH, -NH,, -OCHj3, -OPh, -Cl, -CF3;, -CHj3,

H* ~ ~y R wion, ;\ Mx@ J\@(
*@f*@\*@ﬁ}%ﬁ*@ O
©“©é**©é&©f0 o ;@
4D 1 D 1D W L

D 1 1T

26.  The compound of any one of claims 1-2, wherein Ring A is optionally substituted

5,6-bicyclic heteroaryl with one, two, or three N.

(WY




27 ——The-compound-of-elaim-26;-wherein-Ring-A-is-one-of the-following-formulae:

(R )M/’\N//‘\ ) (RRA)M———-———“\N/)\N,N (RRA)n4 H\N/)\N/ (RRA)M ‘kN/)\ ,
a RAN \RAN \RAN \RAN
a
: L A
N
N S P
(R A) 4_._:_/____‘\‘/> AN \ RA | \ RA J/V | \
e WN R ) R SN R 2y
" ,,
R RAN RAN ) RAN
a /’/
? s / a /RAN
X \ // 553
RRY— : RA TNy Ry S N
n KN//k\ R~ R¥m ) (RFYns I/
RAN RAN /"/RAN
/
/
AN
a R a. /

/
N
(RRA) fﬁ N/> M(RRA) 4
" \/\N or . NM "

wherein

a indicates the point of attachmen}fg the alkyne;

each instance of R® is indepe /,d/ently hydrogen, halogen, optionally substituted Ci.¢
g{ -OR™®, or -N(R*),;
each instance of R is /i/n/(/iependently hydrogen, optionally substituted alkyl,

alkyl, optionally substituted acyl, -

optionally substituted carb?fclyl, optionally substituted aryl, optionally substituted

heterocyclyl, optionally substituted heteroaryl, or an oxygen protecting group; and

each instance of R*" is independently hydrogen, optionally substituted alkyl,

optionally substitutéd carbocyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, opfionally substituted heteroaryl, optionally substituted acyl, or a nitrogen
protecting group; and

each instance of n4 is independently an integer of 1 to 5, inclusive.

a v v‘qﬂ, y 7
e\ "N S 2\4 /\K\(
—— N ! N —— N
N N
\ /

-
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98— The-compound-of claim27; wherein Ring A-is-of one-of the-following formulae: /
a o %a/ Y,
B a(g\/\(\ 2\/\\ /\/\4’
N S X
RA, M1 ] N RAYy 01 RAy .t T
(R™)na P N//'\ N/N (RRA)MT‘N’;“\N,N (R™)n4 ”\N/)\ N’N (R™)na ‘KN%”'\;N/N
a \RAN RAN \RAN \RAN

,/ !

wherein
R® is CN, -CFs, -CHs, -NHAc, or -NH,; and

each instance of n4 is 1.

29. The compound of claim 27, wherein Ring A is one of the foll,OWing formulae:

| ~ 7 N\ F3C ~ N FsC AN A
N A \ w \ |
HN HN—//
/




30— The-compound-of-elaim-1- h»avmg—eneef the—f@l»levwng-fﬂffﬂulﬁ@»-—————«wwwww7

/ X3/

(I-a),
_ /
X%\N _N X4
I ) \
R! N
(I-C),
or a pharmaceutically acceptable salt thereof. '
/
/

31, The compound of claim 1 of Formula (II): /

N
N
R! /
/
/
Vs /
/ (In)

or a pharmaceutically accepjcéiﬁle salt thereof.
. //

/

32.  The compound/ fclaim 31 of Formula (III):

(I1I)
or a pharmaceutically acceptable salt thereof,

wherein

\®)
)
un




Cach.,,instanceAof.R1,a.,‘ismindependenﬂy-hydrogen,‘halogen‘;cpﬁona“ll‘y”su’osti’cuted'ﬁ*ﬁg*'7
alkyl, optionally substituted C;.¢ carbocyclyl, optionally substituted phenyl, optionally

substituted five- or six-membered heteroaryl, optionally substituted five- or six-membered/’/'
heterocyclyl, optionally substituted acyl, -CN, -OR?, or -N(R®),; /

ml is an integer of 1 to 5, inclusive;

each instance of R” is independently hydrogen, optionally substituted alkyl;/
optionally substituted carbocyclyl, optionally substituted aryl, optionally subs:gitﬁted
heterocyclyl, optionally substituted heteroaryl, or an oxygen protecting grqu’i;; and

each instance of R® is independently hydrogen, optionally subst/jtﬁ;ted alkyl,
optionally substituted carbocyclyl, optionally substituted aryl, optior}a'ﬁy substituted
heterocyclyl, optionally substituted heteroaryl, optionally substit};t'éd acyl, or a nitrogen
protecting group.

e
£

33.  The compound of claim 32 of Formula (III-a):

(II-a)

or a pharmaceutically acceptable’,s’é'lt thereof,

J
r
/

wherein

RP is hydrogen, h'c}l«o/;gen, CN, optionally substituted C,.¢ alkyl, -OR*, -N(R®),, -
NH-CO-RS,

RC is optionally substituted C. alkyl:

R is ind/eﬁéndently hydrogen, halogen, CN, -OR*, -N(R®),, optionally substituted
Ci.¢ alkyl, op/‘giénally substituted C;_¢ carbocyclyl, optionally substituted aryl, optionally
substituteq/ﬁeterocyclyl, or optionally substituted heteroaryl;

ea:/ch of R™ and R is independently hydrogen , halogen, CN, -OR™*, or optionally
sub/;tq’t/uted C1.6 alkyl;
/" or R™ and R™ are joined to form =O; and

/
/ RP is optionally substituted six-membered heterocyclyl, -OR™*, or -N(R"),; and

N
D
No
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optionally substituted Cs. carbocyclyl, optionally substituted aryl, optionally substituted //
heterocyclyl, optionally substituted heteroaryl, or an oxygen protecting group; and //
each instance of R® is independently hydrogen, optionally substituted C.¢ alkyl, optionally ’/
substituted Cs.¢ carbocyclyl, optionally substituted aryl, optionally substituted heterocyc;yf;/
optionally substituted heteraryl, optionally substituted acyl, or a nitrogen protecting gréilp;

and R'? is optionally substituted six-membered heterocyclyl, -ORA, or -N(R®),.

34.  The compound of claim 32 of Formula (ITI-b):

.

or a pharmaceutically acceptable salt thereof, /’/

(HI-b)

wherein /
py

. NZ s

Z is —O- or —-NR™-; S/

each instance of R™is indepemﬁently hydrogen, optionally substituted Cj.¢ alkyl, or

a nitrogen protecting group;

wherein /
R is hydrogen, halg,g/en, CN, optionally substituted C,.¢ alkyl, -ORA, -N(RB)Z, -
NH-CO-RS; /

R is 0pﬁonq¥b§/;ubstituted Ci.6 alkyl;

R™ is inde/:}iéndenﬂy hydrogen, halogen, CN, -OR*, -N(R®),, optionally substituted
Ci.6 alkyl, opgéally substituted C;.¢ carbocyclyl, optionally substituted aryl, optionally
substituted}féterocyclyl, or optionally substituted heteroaryl;

eéh of R™ and R™ is independently hydrogen , halogen, CN, -OR*, or optionally
substituted Cy.6 alkyl;

or R” and R™ are joined to form =O; and

/ R is optionally substituted six-membered heterocyclyl, -OR*, or -N(R®),; and

N
<D
s



-~ each instance of R” is-independently hydrogen;-optionally substituted € r-5-alkeyl;——————
optionally substituted Cs.¢ carbocyclyl, optionally substituted aryl, optionally substituted /

heterocyclyl, optionally substituted heteroaryl, or an oxygen protecting group; and /
Y,
/

each instance of R® is independently hydrogen, optionally substituted C.¢ alkyl,
optionally substituted Cj.¢ carbocyclyl, optionally substituted aryl, optionally substitute/d/ :
heterocyclyl, optionally substituted heteraryl, optionally substituted acyl, or a nitro g'crif

protecting group.
/
35.  The compound of claim 1 of Formula (IV): /
= N //
//
X N / /
R! y

or a pharmaceutically acceptable salt thereof.

36.  The compound of claim 35 of Formuld (V):
e

)

ora phamaceuticallyécceptable salt thereof,
wherein //

each ir}sfgnce of R™ is independently hydrogen, halogen, optionally substituted Cy.6
alkyl, optigﬂé/lly substituted C;_¢ carbocyclyl, optionally substituted phenyl, optionally
substitu e{l five- or six-membered heteroaryl, optionally substituted five- or six-membered
hetqpécyclyl, optionally substituted acyl, -CN, -OR?, or —N(RB)Z;
/ ml is an integer of 1 to 5, inclusive;

each instance of R” is independently hydrogen, optionally substituted alkyl,
optionally substituted carbocyclyl, optionally substituted aryl, optionally substituted

heterocyclyl, optionally substituted heteroaryl, or an oxygen protecting group; and

0o
o
=



Mmwcac;hninstance@f»RE»is‘independentLyhydmgem»@ptionall%subsﬁuﬁed alleyl;
optionally substituted carbocyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, optionally substituted acyl, or a nitrogen

protecting group.

37. The compound of claim 36 of Formula (V-a):

(V;af/
or a pharmaceutically acceptable salt thereof, ’ /‘/
wherein // !
R is optionally substituted six-membered hete};o’/cyclyl, -OR™, or -N(RP),;
R is hydrogen, halogen, CN, optionally su@,sfi"cuted C1. alkyl, -OR®, -N(RP),, -
NH-COR; /
R® is optionally substituted C;.6 alkyl/;/ /
R™ is independently hydrogen, ha/légr,en, CN, -OR*, -N(R®),, optionally substituted
Ci.6 alkyl, optionally substituted Cs.¢ 9a{’bocycly1, optionally substituted aryl, optionally
substituted heterocyclyl, or 0ptiona1«1§1 substituted heteroaryl;
each of R™ and R is independently hydrogen , halogen, CN, -OR™, or optionally
substituted C;.¢ alkyl; / ’
or R™ and R™ are/joined to form =O; and
R is optiona}/lzl§f substituted six-membered heterocyclyl, -OR*, or -N(R®),; and
each insta /g of R* is independently hydrogen, optionally substituted C_ alkyl,
optionally sub é:ed Cs.¢ carbocyclyl, optionally substituted aryl, optionally substituted
wheterocycl/yf; optionally substituted heteroaryl, or an oxygen protecting group; and
/@’ach instance of R® is independently hydrogen, optionally substituted C_¢ alkyl,
optionally substituted Cs. carbocyclyl, optionally substituted aryl, optionally substituted
terocyclyl, optionally substituted heteraryl, optionally substituted acyl, or a nitrogen

protecting group.

38.  The compound of claim 36 of Formula (V-b):

205
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Z (V-b)

or a pharmaceutically acceptable salt thereof,
wherein

Z is —O- or -NR";

each instance of R"*is independently hydrogen, optionally substituted Ci.6 alkyl, or
a nitrogen protecting group;
wherein ,

RP is hydrogen, halogen, CN, optionally substltuted C1.6 alkyl, -OR?, N(RB),, -
NH-CO-RS; |

RE is optionally substituted C;.¢ alkyl;

R is independently hydrogen, halogen;/CN, -OR*, -N(R®),, optionally substituted
C1.¢ alkyl, optionally substituted Cs.¢ carbocyclyl, optionally substituted aryl, optionally
substituted heterocyclyl, or optionally §ubstituted heteroaryl;

cach of R™ and R™ is indepeﬁéently hydrogen , halogen, CN, -OR*, or optionally
substituted Cy.¢ alkyl;

or R™ and R are joined to form =O; and

RP is optionally sg,b’éﬁtuted six-membered heterocyclyl, -OR?, or -N(RP),; and

each instance ofRA is independently hydrogen, optionally substituted C;.¢ alkyl,
optionally substitut;:dbg_(, carbocyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, optjéﬁaﬂy substituted heteroaryl, or an oxygen protecting group; and

each iné;ance of R® is independently hydrogen, optionally substituted C_¢ alkyl,
optlonally substltuted C;.6 carbocyclyl, optionally substituted aryl, optionally substituted
hetero clyl optionally substituted heteraryl, optionally substituted acyl, or a nitrogen
protzjr,lg group.

» 39. The compound of claim 1 of Formula (VI):

N9



N

AN
W\

(V)

or a pharmaceutically acceptable salt thereof. /

40. The compound of claim 39 of Formula (VII): /
= /N //'

‘ XN Y / / ’
X N

Ry /

or a pharmaceutically acceptable salt thereof, /
wherein /

each instance of R is independentl}g,/l'f;dro gen, halogen, optionally substituted Cy.¢
alkyl, optionally substituted Cs.¢ carbocyp&’S;I, optionally substituted phenyl, optionally
substituted five- or six-membered het,g)f/(/)aryl, optionally substituted five- or six-membered
heterocyclyl, optionally substitute/;if‘ééyl, -CN, -OR®, or -N(R®),;

ml is an integer of 1 tof,,S‘,/ inclusive;

each instance of RA/is/independenﬂy hydrogen, optionally substituted alkyl,
optionally substituted cayﬁl)cyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or an oxygen protecting group; and

each inst%,n’c/é of R® is independently hydrogen, optionally substituted alkyl,
optionally su@s/t/i/tuted carbocyclyl, optionally substituted aryl, optionally substituted
heterocycl /,/ optionally substituted heteroaryl, optionally substituted acyl, or a nitrogen
protectipg group.

4Y.  The compound of claim 40 of Formula (VII-a):

)
)
3



(VII-a)

or a pharmaceutically acceptable salt thereof,
wherein

R' is optionally substituted six-membered heterocyclyl, -OR*, ory,—"Iy\‘/I(RB)z;
wherein
RP is hydrogen, halogen, CN, optionally substituted C.¢ alkyl —ORA NRP),, -
NH-CO-R ’

RE is optionally substituted C;_4 alkyl;

® is independently hydrogen, halogen, CN, —ORA —N(R )2, optionally substituted

C1.6 alkyl, optionally substituted Cs.¢ carbocyclyl, opgénally substituted aryl, optionally
substituted heterocyclyl, or optionally substituted h‘ééeroaryl‘

cach of R™ and R™ is independently hydrogen halogen, CN, -OR*, or optionally
substituted C;_¢ alkyl; /

or R* and R™ are joined to form =b, and

RP is optionally substituted sfix':membered heterocyclyl, -OR?, or -N(RP),; and

each instance of R* is indgﬁéndently hydrogen, optionally substituted C;.¢ alkyl,
optionally substituted Cs.6 carbééyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, optionally sq/b/s;‘;ituted heteroaryl, or an oxygen protecting group; and

each instance oﬁRB is independently hydrogen, optionally substituted C.¢ alkyl,
optionally substitutgd/ég-g carbocyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, op‘gjéﬁally substituted heteraryl, optionally substituted acyl, or a nitrogen
protecting grg,u’ii

o
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The compound of claim 40 of Formula (VII-b

N
o

RP2 = =

RPP ~_ N

O )
.

or a pharmaceutically acceptable salt thereof,

(VII-b)

wherein

Zis—O- or -NR";

each instance of RN is independently hydrogen, optionall{y“gﬁbstituted Ci.6 alkyl, or
a nitrogen protecting group;
wherein
RP* is hydrogen, halogen, CN, optionally substi;uféd Cy. alkyl, -OR™, -N(RP),, -
NH-CO-R;

RC is optionally substituted C1.¢ alkyl;

R™ is independently hydrogen, halo ggﬁj CN, -OR*, -N(R®),, optionally substituted
Cy.6 alkyl, optionally substituted Cs.¢ carl;@éyclyl, optionally substituted aryl, optionally
substituted heterocyclyl, or optionally siﬁastituted heteroaryl;

cach of R™ and R™ is indepe‘ﬁdently hydrogen , halogen, CN, -OR*, or optionally
substituted C;¢ alkyl; g

or R” and R™ are j qixi‘éd to form =0; and

R is optionally/gﬁgstituted six-membered heterocyclyl, -OR?, or -N(R),; and

each instancg/g/f R* is independently hydrogen, optionally substituted C;.¢ alkyl,
optionally substitgtéd C;_ carbocyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, ggonally substituted heteroaryl, or an oxygen protecting group; and

eac}r’i%stance of R® is independently hydrogen, optionally substituted C.¢ alkyl,
optiona/lléj substituted Cj.¢ carbocyclyl, optionally substituted aryl, optionally substituted
;et/eééyclyl, optionally substituted heteraryl, optionally substituted acyl, or a nitrogen

otecting group.

43. The compound of claim 1 of Formula (VIII):

200
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(VIII)

or a pharmaceutically acceptable salt thereof.

44.  The compound of claim 43 of Formula (IX):

or a pharmaceutically acceptable salt thereof,
wherein

each instance of R is independently hydrogen, halogen, optionally substituted C,.¢
alkyl, optionally substituted Cs.¢ carbocyclyl, optionally substituted phenyl, optionally
substituted five- or six-membered heter‘ééryl, optionally substituted five- or six-membered
heterocyclyl, optionally substituted acyl, -CN, -OR*, or -N(RP),;

m] is an integer of 1 to 5, inclusive;

each instance of RA_j,s/i’ndependently hydrogen, optionally substituted alkyl,
optionally substituted cg/rt‘)gcyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, optiona, ’3// substituted heteroaryl, or an oxygen protecting group; and

each instg,cr/ej)f R® is independently hydrogen, optionally substituted alkyl,
optionally subst/i/tuted carbocyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, optionally substituted acyl, or a nitrogen
protecti g group.

/

The compound of claim 44 of Formula (IX-a):




(IX-a)

or a pharmaceutically acceptable salt thereof,
wherein

R is optionally substituted six-membered heterocyclyl, -OR*, or ;NtRB)z;

RP*is hydrogen, halogen, CN, optionally substituted C,.¢ alkyl,_—(j’RA, NRP),, -
NH-CO-RS;

RC is optionally substituted C1.¢ alkyl;

R™ is independently hydrogen, halogen, CN, -OR", —N(iiB)z, optionally substituted
C1. alkyl, optionally substituted Cs.¢ carbocyclyl, optionqllg; substituted aryl, optionally
substituted heterocyclyl, or optionally substituted hete;dgryl;

cach of R and R is independently hydroge‘i; , halogen, CN, -OR*, or optionally
substituted C;.¢ alkyl; /

or R™ and R™ are joined to form =O/;/,/ahd

RP is optionally substituted six—meﬁibered heterocyelyl, -OR*, or -N(RP),; and

cach instance of R* is indepegdéﬁtly hydrogen, optionally substituted C;_¢ alkyl,
optionally substituted Cs. carbocycl}l, optionally substituted aryl, optionally substituted
heterocyclyl, optionally substitutgd heteroaryl, or an oxygen protecting group; and

each instance of R® }S"{ndependently hydrogen, optionally substituted C, alkyl,
optionally substituted C;,,_fg/;:arbocyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, optiona}l,li; substituted heteraryl, optionally substituted acyl, or a nitrogen

protecting group.




/ /47 . The compound of any one of claims 34, 38, 42 and 46, wherein Z is —~O-, -NH-, -

46. The compound of claim-44-of Formula (IX=b):
N,
/
Rp2 ZEN \
RPP P SN
N /
o] \\ //
/o
N g
i j /
z , (IX-b)

or a pharmaceutically acceptable salt thereof,
wherein

Z is —O- or -NR%; y

each instance of R™*is independently hydrogen, optionally"'gilbstituted Ci alkyl, or
a nitrogen protecting group;

RP*is hydrogen, halogen, CN, optionally substitutqd"'él_6 alkyl, -OR®, -N(R®),, -
NH-CO-R%;

R® is optionally substituted C;¢ alkyl; /

R™ is independently hydrogen, halogen,fﬁ@ﬁ, -OR*, -N(RP),, optionally substituted
Ci alkyl, optionally substituted Cs.¢ carbocyc'{yl, optionally substituted aryl, optionally
substituted heterocyclyl, or optionally sulj:;,s’étuted heteroaryl;

each of R™ and R™ is indepen/déﬁtly hydrogen , halogen, CN, -OR?, or optionally
substituted C;.¢ alkyl; /’/

or R* and R™ are joined/fg form =0; and

R is optionally sub/sﬁ/‘;uted six-membered heterocyclyl, -OR?, or -N(R®),; and

each instance of RA is independently hydrogen, optionally substituted C;.¢ alkyl,
optionally substituteqfc/g_6 carbocyclyl, optionally substituted aryl, optionally substituted
heterocyclyl, optipﬁgtlly substituted heteroaryl, or an oxygen protecting group; and

each ir}s’f;nce of R® is independently hydrogen, optionally substituted C;.4 alkyl,
optionally;fsl’l/bstituted Cs.6 carbocyclyl, optionally substituted aryl, optionally substituted
heteroc;yé/iyl, optionally substituted heteraryl, optionally substituted acyl, or a nitrogen
pro‘g;?“c/{ing group.

/

/
/

NMe- or —Net-.

N6
—_
N



48 The (_,o[upuuud U‘f'an’y oneof ClalmS31, 35,39 and43,wheremR1 -is-of the formula:———

RID “157
Rlb ~~LllLL' RIC>I\I/
>/ I
[ ) (R )m4
. N
[ - R a)m4 |
RN
wherein
each instance of R'®, R'®, and R'® is independently hydrogen, halo gen;fbptionally
substituted alkyl, optionally substituted carbocyclyl, optionally substitutqd/éryl, optionally
substituted heteroaryl, optionally substituted acyl, -CN, -OR*, or —NQ&B 32;
each instance of m4 is independently an integer of 1 to 8, in'élusive, as valency
permits; )
each instance of R” is independently hydrogen, optipﬁélly substituted alkyl,
optionally substituted carbocyclyl, optionally substitute(}l«!éryl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, or an pxiygen protecting group; and
each instance of R® and RN is independent/lﬁ}' hydrogen, optionally substituted alkyl,
optionally substituted carbocyclyl, optionally /sxif)stituted aryl, optionally substituted
heterocyclyl, optionally substituted hetero;}rﬁ;l, optionally substituted acyl, or a nitrogen

protecting group.

49.  The compound of claim 48, wherein R is H.

50.  The compound of clalm 48, wherein R" is Me.
51. The compoqrié of claim 48, wherein R" is Et.

52.  The g@ﬁpound of any one of claims 48-51, wherein R'™® and R'® are both hydrogen.

o
=
[SF]



~-537— The compound of any one of claims 30-52; wherein Ring A is-one of the following———
formulae: /

a
a - a a

N AN Y ///
%\, RA H\ (RRA) /\\ s i //
N2 s s LA

No

wherein /

a indicates the point of attachment to the alkyne; /

each instance of R* is independently hydrogen, halogen, optlonally substituted Cj.¢
alkyl, optionally substituted acyl, -CN, -OR*°, or -N(R*"),; /

each instance of R*° is independently hydrogen, optional}/y"/;ubstituted alkyl,
optionally substituted carbocyclyl, optionally substituted aryl,ﬁxﬂistionally substituted
heterocyclyl, optionally substituted heteroaryl, or an oxygein’grotecting group; and

each instance of R*" is independently hydrogen/,;,éﬁijtionally substituted alkyl,
optionally substituted carbocyclyl, optionally substituféd aryl, optionally substituted
heterocyclyl, optionally substituted heteroaryl, op,tiénally substituted acyl, or a nitrogen
protecting group; and ’

each instance of n3 is independentl/y’ﬁn integer of 1 to 4, inclusive.
54. The compound of claim 53, Wﬁﬁerein

each instance of R* is in/déi)endently hydrogen, -CN, or optionally substituted Ci¢
alkyl; and / /

each instance of n3/if§; independently 1 or 2.

,/
55. The compougd of any one of claims 30-54, wherein Ring A is of one of the
following formulaé;

-CN, -C1, -CFs, -CHj, -Ph, -OH, -OCHj, -OPh, -NH,, -NHAc, -NHSO,CH,

Pavavs's

HoN
NC o)

S
—
KN
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56.  The compound of claim 1, wherein the compound is one of the compounds in Table
1. /
///
/
57. A pharmaceutical comg@/sition comprising a compound of any one of claims 1-56

and a pharmaceutically acccﬁ%able excipient.

58. The pharmacettical composition of claim 57 comprising a therapeutically effective
amount of the compound.

59. Tjs/e/of a compound of any one of claims 1-56, or a pharmaceutical composition of
or 58 for treatment of a MNK-related disorder.

Use of a compound or pharmaceutical composition of claim 59, wherein the MNK-

related disorder is MNK 1-related disorder.

[\
—
Uh



61 —Useof acompound-or pharmaceutical composition ofc@m59whermﬁheMNE——7
related disorder is MNK2-related disorder. V4

/
/
62.  Use of a compound of any one of claims 1-56 or a pharmaceutical composition of /

claim 57 or 58 for treatment of an mTOR -related disorder. J/

63.  Use of a compound of any one of claims 1-56 or a pharmaceutical comppéition of
claim 57 or 58 for treatment of a PI3K-related disorder. yé ’

64.  Use of a compound or pharmaceutical composition of claim 6§/;"'§vherein the PI3K-

related disorder is PIK3 a-related disorder.

/'j g
/

65.  Use of a compound or pharmaceutical composition/gf claim 63, wherein the PI3K-

/

related disorder is PIK3 B -related disorder. /

J//

66.  Use of a compound or pharmaceutical corpffibsition of claim 63, wherein the PI3K-
related disorder is PIK3 y -related disorder. //

/'
4

4
/
/

67.  Use of a compound or pharmaqgﬁﬁcal composition of claim 63, wherein the PI3K-
related disorder is PIK3 & -related }iiéorder.
68.  Use of a compound of any one of claims 1-56 or a pharmaceutical composition of

claim 57 or 58 for treatment of a HER-related disorder.

/

/

69. Useofa co/ml/f)ound or pharmaceutical composition of claim 68, wherein the HER-
related disordey’é a HER2-related disorder.

Y,
70.  Use of a compound or pharmaceutical composition of claim 68, wherein the HER-

related/disorder is a HER3-related disorder

Use of a compound of any one of 1-56 or a pharmaceutical composition of claim 57

““or 58 for treatment of a JAK-related disorder.

\ 9]
—
[e)}




-——-—m——w-m~72~.m~-~WUseﬂ-f%reompoundﬂﬁphafmaeeutie&l»eempesit»if)fk@f—elaifn~?1~',—whe’feirn-the%lév7
related disorder is a JAK1-related disorder. Y,

73.  Use of a compound or pharmaceutical composition of claim 71, wherein the J /AK-

related disorder is a JAK2-related disorder. y
/
r‘/(’

74.  Use of a compound or pharmaceutical composition of claim 71, Whelpé/{n the JAK-

related disorder is a JAK3-related disorder.

//

75.  Use of a compound or pharmaceutical composition of clail}y’S 9, wherein the
-

compound is used in combination with another therapeutic agel;lt"./
S
y

76.  Use of a compound or pharmaceutical composition of claim 75, wherein the
//;
therapeutic agent is a kinase inhibitor. /

/
77.  Use of a compound or composition of c}a{im 76, wherein the kinase inhibitor is a

JAX inhibitor.

Ve

78.  Use of a compound or composition of claim 77, wherein the JAK inhibitor is a
JAK1 inhibitor. //

79. Useofa compound/or composition of claim 77, wherein the JAK inhibitor is a
JAK2 inhibitor.

s /
/

/
/
80. Useofa c/oﬁ\pound or composition of claim 77, wherein the JAK inhibitor is a
JAK3 inhibitor,

4

81.  Use of a compound or composition of claim 76, wherein the kinase inhibitor is a

PI3K thibitor.

2. Use of a compound or composition of claim 81, wherein the PI3K inhibitor is a

PI3K a-related inhibitor.

&)
s
RN




e 83— Use-of a-compound-or-composition-of-claim-81;-wherein-the PI3K-inhibitor-is-a /

PI3K B-related inhibitor. /

f'/

_/f

84.  Use of a compound or composition of claim 81, wherein the PI3K inhibitor is a /f

PI3K y-related inhibitor. ‘

/

k/‘

85.  Use of a compound or composition of claim 81, wherein the PI3K inhibi"&)r isa
PI3K §-related inhibitor. //

/
86.  Use of a compound or composition of claim 75, wherein the }}érapeutic agent is an
mTOR inhibitor. /
87.  Use of a compound or composition of claim 75, Whe«féin the therapeutic agent is a
HER inhibitor.
88.  Use of a compound or composition of claim 87, wherein the HER inhibitor is a

HER?2 inhibitor.

89.  Use of a compound or compositigh of claim 87, wherein the HER inhibitor is a

HER3 inhibitor.

90.  Use of a compound or gomposition of any one of claims 59-89, wherein the disorder

is cancer, an inflammatory disease, a neurodegenerative disease, or a metabolic disorder.

91. Use of a compound of claim 90, wherein the disorder is cancer.

92.  Use of @ compound of claim 90, wherein the disorder is solid tumor.

se of a compound of claim 90, wherein the disorder is hematological tumor.

Use of a compound of claim 90, wherein the disorder is a metabolic disorder.

Use of a compound of claim 94, wherein the metabolic disorder is obesity.

o
iy
e o]




~-96.—Use of a compound-of elaim-94;-wherein-the-metabolie-disorderis-diabetes——— ~7r

//
97.  Use of a compound of claim 90, wherein the disorder is an inflammatory disease.
98.  Use of a compound of claim 90, wherein the disorder is a neurodegenerativ/e/
disease. /
99.  Use of a compound of claim 90, wherein the neurodegenerative d;;s"éase is

/
Alzheimer’s disease.

100.  Use of a compound of claim 90, wherein the neurodegen‘,erz;tive disease is autism or
autism spectrum.

/ :
101.  Use of a compound or composition of any one 'Qf/claims 59-100, wherein the
compound or composition is administered at a dosa/gé}‘level sufficient to deliver from about
0.001 mg/kg to about 100 mg/kg to a subject in pééd thereof.

/ g

102. A method of treating a MNK—relat/eﬂ/disorder in a subject comprising administering
an effective amount of a compound of an/y one of claims 1-56, or a pharmaceutical
composition of claim 57 or 58 to the'gﬁbject.

s
Vi

103. A method of treating (,aﬁ mTOR-related disorder in a subject comprising
/
administering an effective/émount of a compound of any one of claims 1-56, or a

pharmaceutical compqsi%ion of claim 57 or 58 to the subject.

104. A methofd’ﬂ;)f treating a HER-related disorder in a subject comprising administering
//
an effective gﬁiount of a compound of any one of claims 1-56, or a pharmaceutical

compositidii of claim 57 or 58 to the subject.

/
7
7
/

105/"/ The method of claim 104, wherein the HER -related disorder is a HER2-related

disorder.

N
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106.—The method-of claim-105; whereinthe HER=related-disorder kis"a'ﬂERS'-Tel‘ated““"w7

disorder. Vs

4//
107. A method of treating a PI3K-related disorder in a subject, comprising administ/efing
an effective amount of a compound of any one of claims 1-56, or a pharmaceutical

composition of claim 57 or 58 to the subject.

108. The method of claim 107, wherein the PI3K-related disorder is a PIBK o-related

disorder. /
/

109.  The method of claim 107, wherein the PI3K-related disordxer is a PI3K B-related

disorder.

7/
/'
/
s

/
110.  The method of claim 107, wherein the PI3K-related disorder is a PI3K y-related
disorder. /

111. The method of claim 107, wherein th,e/PBK-related disorder is a PI3K 6-related

7
4
7

disorder.

112. A method of treating a J Algéfelated disorder in a subject, comprising administering
an effective amount of a compop‘fld of any one of claims 1-56, or a pharmaceutical
/

composition of claim 57 or 5/8‘/’[0 the subject.

113. The method og/élaim 112, wherein the JAK -related disorder is a JAK 1-related

/

/
Vi
/
s
/

disorder.

/

114. The }I{éthod of claim 112, wherein the JAK -related disorder is a JAK2-related

‘disorder/

/
/
,

11 / The method of claim 112, wherein the JAK -related disorder is a JAK3-related

isorder.

N
o
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e 1160 Ackit comprising a-compound-of-any one-of elaims-1-56; or-a pharmaceutieal——————
composition of claim 57 or 58; and instructions for administering the compound or the

composition to a subject.
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