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Abstract

The present disclosure relates generally to modulators of Cot (cancer Osaka thyroid)

and methods of use and manufacture thereof.
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COT MODULATORS AND METHODS OF USE THEREOF

Cross Reference to Related Applications

This application is a divisional application of Australian patent application no.
2016290820, the entire disclosures of which are incorporated herein by reference. This
application claims the benefit under 35 U.S.C. 119(e) to U.S. Provisional Application No.
62/189,158, filed July 6, 2015, and U.S. Provisional Application No. 62/269,060, filed
December 17, 2015, where the contents of each is incorporated herein by reference in its

entirety.

Field

The present disclosure relates generally to modulators of Cot (cancer Osaka thyroid)

and methods of use and manufacture thereof.
Background

Cot (cancer Osaka thyroid) protein is a serine/threonine kinase that is a member of the
MAP kinase kinase kinase (MAP3K) family. It is also known as ”Tpl2” (tumor progression
locus), “MAP3K8” (mitogen-activated protein kinase kinase kinase 8) or “EST” (Ewing
sarcoma transformant). Cot was identified by its oncogenic transforming activity in cells and

has been shown to regulate oncogenic and inflammatory pathways.

Cot is known to be upstream in the MEK-ERK pathway and is essential for LPS
induced tumor necrosis factor-a (TNF-a) production. Cot has been shown to be involved in
both production and signaling of TNFa. TNFa is a pro-inflammatory cytokine and plays an
important role in inflammatory diseases, such as rheumatoid arthritis (RA), multiple sclerosis
(MS), inflammatory bowel disease (IBD), diabetes, sepsis, psoriasis, misregulated TNFa

expression and graft rejection.

Agents and methods that modulate the expression or activity of Cot, therefore, may be
useful for preventing or treating such diseases.
Summary

The present disclosure provides compounds that modulate the expression or

activity of Cot. The disclosure also provides compositions, including pharmaceutical
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compositions, kits that include the compounds, and methods of using (or administering) and
making the compounds. The compounds provided herein are useful in treating diseases,
disorders, or conditions that are mediated by Cot. The disclosure also provides compounds
for use in therapy. The disclosure further provides compounds for use in a method of treating
a disease, disorder, or condition that is mediated by Cot. Moreover, the disclosure provides
uses of the compounds in the manufacture of a medicament for the treatment of a disease,

disorder or condition that is mediated by (or meadiated, at least in part, by) Cot.
In one aspect, provided is a compound having the structure of Formula I:

R® R2\N’R1

!
3
RE_N._ A CN

R* /'/ NG

(R™)m RS I
wherein
R! is hydrogen, -O-R’, -N(R*)(R?), -C(O)-R’, -S(0)2-R’, -C1-9 alkyl, C2- alkenyl, C2-6
alkynyl, Cs.15 cycloalkyl, heterocyclyl, aryl, or heteroaryl;
wherein each Ci.9 alkyl, C2-6 alkenyl, Ca-6 alkynyl, Cs-15 cycloalkyl, heterocyclyl, aryl,

and heteroaryl may be optionally substituted with one to four Z';
R? is hydrogen, -C(O)-R’, -C(O)O-R’, -C(O)N(R")2, C1.9 alkyl, C2.6 alkenyl, C2.6 alkynyl, Ci-
haloalkyl, Cs-15 cycloalkyl, aryl, heterocyclyl, or heteroaryl;

wherein each Ci-9 alkyl, C2-6 alkenyl, C2-¢ alkynyl, Ci-6 haloalkyl, Cs-i5 cycloalkyl,

aryl, heterocyclyl, and heteroaryl may be optionally substituted with one to four Z2;

or R! and R? together with the nitrogen to which they are attached to form a heterocyclyl or
heteroaryl, wherein each heterocyclyl or heteroaryl is optionally substituted with one to four
ZZ.

R’ is heterocyclyl or heteroaryl, wherein each heterocyclyl or heteroaryl is optionally

substituted with one to four Z3;

R* is heterocyclyl or heteroaryl, wherein each heterocyclyl or heteroaryl is optionally

substituted with one to four Z*;

R’ is hydrogen, halo, -CN, -NOz2, -O-R’, -N(R*)(R?), -S(0)-R’, -S(0)2R’, -S(0)2N(R")a, -
C(O)R’, -OC(0O)-R’, -C(0)O-R’, -OC(0)O-R’, -OC(O)N(R'*)}(R'), -C(O)N(R)2, -
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NRHC(ONRY), Crv alkyl, Cr.¢ alkenyl, Cas alkynyl, Ci alkylthio, C1 haloalkyl, Cs.15

cycloalkyl, aryl, heterocyclyl, or heteroaryl,

wherein each Cro alkyl, Cas alkenvl, Co¢ alkynyl, Cioo alkylthio, Ci.¢ haloalkyl, Ca.s
cycloalkyl, aryl. heterocyelyl. and heteroaryl may be optionally substituted with one
to four Z°;
R? is hydrogen, -C(O)-R’, -C(OYO-R’, -CLOIN(R )2, Cr alkyl, Cae alkenyl, Cac alkynyl, Cig
haloalkyl, Cs.is eycloalkyl, aryl, heterocyclyl, or heteroaryl;

wherein each Cio alkyl, Cz¢ alkenyl, Cs.o alkynyl, Cis haloalkyl, Cs.is cycloalkyl,

aryl, heterocyclyl, and heteroaryl may be optionally substituted with one to four Z°

cach R’ is independently hydrogen, Cr.o alkyl, Cz alkenyl, Ca alkynyl, Ci haloalkyl, Czas

cycloalkyl, aryl, heterocyclyl, or heteroaryl;

wherein each Cy.0 alkyl, Co.s alkenyl, Co.c alkynyl, Cig haloalkyl, Ca.is cycloalkyl,

aryl, heterocyclyl, and heteroaryl may be optionally substituted with one to four Z;

R® and R” at each occurrence are independently hydrogen, -S(O):R'?, -C(0)-R'"’. -C(OYO-
R COMNR'NDYRM), Cro alkyl, Cag alkenyl, Caus alkynyl, Ciu haloalkyl, Caas eycloalkyl,
aryl. heterocyclyl, or heteroaryl;

wherein each Cy.g alkyl, Coss alkenyl, Cows alkynyl, Ci.6 haloalkyl, Cs.is eycloalkyl,

aryl, heterocycelyl, or hetervaryl may be optionally substituted with one to four Z°;

R'% and R" at each occurrence are independently hydrogen, Ciu alkyl, Caalkenyl, Cos

alkynyl, Ci.¢ haloalkyl, C3.15 cycloalkyl, aryl, heterocyelyl, or heteroaryl,

wherein each Cio alkyl, Cas alkenyl, Co.¢ alkynyl, Cis haloalkyl, Cs.is cyeloalkyl,

aryl, heterocyclyl, and heteroaryl optionally is substituted with one to four Z'%

cach Z', 72,73, 2. 7°, 7°, 77, and Z' is independently hydrogen, oxo, halo, -NOz, -Ns, -CN,
thioxo, Cioo alkyl, Cos alkenyl, Cz.6 alkynyl, Cs.as cycloalkyl, Cis haloalkyl, aryl, heteroaryl,
heterocyclyl, ~O_RI.2’ -C(_O)~R"2, ~C('O )O~R‘2, ~C(O.)*N(R’ 3 )(_R"‘*), ~N(’R”) (R-J 4 ),

N(R 2Ry, -NRP)C(O)-RZ, -NRP)C(OYO-RY, -NRH)COINR YR M), -
NRP)S(0)2(R'?), -NR'PS(O)NR!HRY), NRS(0):0(R %), -OC(O)R 2, -OC(0)-

N(R YR, -P(OYORP)2, -OP(OYOR 2y, «CHPOWOR 2o, “OCHPONOR Py, -
C(OHOCHPOWOR ), -POYRPYOR ), -OP(ONR P)OR'?), -CHPOWR'HOR'?, -
QCHPOUR H(ORPY -CLOWCHPEHR HOR), -POYNR )2, -OP(ONN(R H)2)2, -
CHaPCOYNR Bk, ~OCHPIOMNR Pp)2, «CLOMOCHPONNR )22, -POYN(RF))(OR ),
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-OP(O)N(R)2)(OR'?), -CHaPEUNMN(R B12)(OR ), -OCHPOINR H)(OR ), -
CEHOCHPOWNR 2)(OR P, -P(OYRZ)HN(R ")), -OP(OYRHN(R P )), -
CHPTORDIN(R D)), ~OCHPOHR PUNR D)), ~CLOYOICHPONRDNR P23, -SIR D), -
S-RE, -S(O)R 2, -S(O)NH)IR ', -S(0):R 2 o1 -S(O):NR PR M);

wherein any alkyl, alkenyl, alkynyl, cyeloalkyl, haloalkyl, aryl, heteroaryl or

heterocyclyl is optionally substituted with one to four Z'? groups;

each Z'% is independently oxo, halo, thioxo, -NOz, -CN, -Nz, C1v alkyl, Ca.6 alkenyl, Ca
alkynyl, Cs.15 cycloalkyl, Cis haloalkyl, aryl, heteroaryl, heterocycelyl, -O-

R, -C(O)RY, -C(O)O-R, -CLOINR YR M), -NRNR™), -NRPR(R™) ", -NR)-C(OR?,
NRHCOYOR"), -NRP)COINRHR), -NRHS(0)2(R %), -NRHS(O)-NR R, -
NRHS(0ROR"?), -OC(OIRY, ~OC(OIORY, -OC(O)-NR*HRM™), -Si(R")3, -S-RY, -
S(O)R', -S(O)NH)R', -S(O)R'? or -S(O)N(RV)HR ™),

wherein any alkyl, alkenvl, alkynyl, cycloalkyl, aryl, heteroary! or heterocyclyl is

optionally substituted with one to four Z'® groups;

each R" is independently hydrogen, Ci-o alkyl, Ca-s alkenyl, Ca-6 alkynyl, Cs.is cycloalkyl,

aryl, heteroaryl or heterocyclyl,

wherein any alkvl, alkenyl, alkynyl, cycloalkyl. aryl, heteroaryl or heterocyelvi is

optionally substituted with one to four Z2'° groups;

R™ and R at each occurrence are each independently hydrogen, Cr.o alkyl, Cas alkenyl, Caus

alkynyl, Cs.s cycloalkyl, aryl, heteroaryl or heterocyclyl;

wherein any alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl or heterocyclyl 1s
optionally substituted with one to four Z'® groups, or R and R' together with the
nitrogen to which they are attached form a heterocyelyl, wherein said heterocyclyl is

optionally substituted with one to four Z'" groups;

each R' is independently halo. -CN, -NOz, -O-R7, -N(R*)(R?), -S(0)-R’, -S(O)R’, -
S(O)N(R )z, -C(O)R’, ~OC(0)-R’, -C(O)O-R’, -OC(0)O-R, ~OC(OIN(R'"YR ), -
COIN(R Yz, -N(RHC(ONRT), Cro alkyl, Cas alkenyl, Ca alkynyl, Ci alkylthio, Cis
haloalkyl, Cs.15 eycloalkyl, aryl, heterocyclyl, or heteroaryl; and

each Z'° is independently oxo, thioxo, hydroxy, halo, -NOz, -N3, -CN, Cys alkyl, C2.6 alkenyl,

Co.¢ alkynyl, Csus eyeloalkyl, Cix haloalkyl, aryl, heteroaryl, heterocyclyl, ~O(Ci-0
alkyl), ~-O(Cz.6 alkenyl), -O(Ca¢ alkynyl), -O(Cs.15 cycloalkyly, ~-O(C3 haloalkyl), -O(aryl), -
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O(heteroaryl), -O(heterocyclyl), -NHz, -NH(Ci-9 alkyl), -NH(C2-6 alkenyl), -NH(C2-6
alkynyl), -NH(Cs.15 cycloalkyl), -NH(C1-s haloalkyl), -NH(aryl), -
NH(heteroaryl), -NH(heterocyclyl), -N(Ci-9 alkyl)2, -N(Cs.15 cycloalkyl)z, -N(C2-6 alkenyl)a, -
N(C26 alkynyl)2, -N(Cs-15 cycloalkyl)z, -N(Ci-s haloalkyl)z, -N(aryl)2, -N(heteroaryl)z, -
N(heterocyclyl)z, -N(Ci-9 alkyl)(Cs-15 cycloalkyl), -N(Ci-9 alkyl)(Ca-6 alkenyl), -N(Ci-9
alkyl)(Cz-6 alkynyl), -N(Ci-9 alkyl)(Cs-15 cycloalkyl), -N(Ci-9 alkyl)(Ci-s haloalkyl), -N(Ci-9
alkyl)(aryl), -N(Ci-9 alkyl)(heteroaryl), -N(Ci-9 alkyl)(heterocyclyl), -C(O)(Ci-9
alkyl), -C(O)(C2-6 alkenyl), -C(O)(C2-6 alkynyl), -C(O)(Cs-15 cycloalkyl), -C(O)(Ci-s
haloalkyl), -C(O)(aryl), -C(O)(heteroaryl), -C(O)(heterocyclyl), -C(O)O(Ci-9
alkyl), -C(O)O(C2-6 alkenyl), -C(O)O(C2-6 alkynyl), -C(O)O(Cs.-15 cycloalkyl), -C(O)O(Ci-s
haloalkyl), -C(O)O(aryl), -C(O)O(heteroaryl), -C(O)O(heterocyclyl), -C(O)NHa, -
C(O)NH(C1- alkyl), -C(O)NH(C2-6 alkenyl), -C(O)NH(C2-6 alkynyl), -C(O)NH(Cs3-15
cycloalkyl), -C(O)NH(C-s haloalkyl), -C(O)NH(aryl), -C(O)NH(heteroaryl), -
C(O)NH(heterocyclyl), -C(O)N(Ci- alkyl)2, -C(O)N(Cs-15 cycloalkyl)z, -C(O)N(C2-6
alkenyl)z, -C(O)N(C2-6 alkynyl)z, -C(O)N(Cs-15 cycloalkyl)z, -C(O)N(Ci-s haloalkyl), -
C(O)N(aryl)2, -C(O)N(heteroaryl)z, -C(O)N(heterocyclyl)2, -NHC(O)(Ci-9
alkyl), -NHC(O)(Cz-6 alkenyl), -NHC(O)(Cz-6 alkynyl), -NHC(O)(Cs-15
cycloalkyl), -NHC(O)(Ci-s haloalkyl), -NHC(O)(aryl), -NHC(O)(heteroaryl), -
NHC(O)(heterocyclyl), -NHC(O)O(C1-9 alkyl), -NHC(O)O(C2-6 alkenyl), -NHC(O)O(C2-6
alkynyl), -NHC(O)O(Cs.15 cycloalkyl), -NHC(O)O(C1-s haloalkyl), -NHC(O)O(aryl), -
NHC(O)O(heteroaryl), -NHC(O)O(heterocyclyl), -NHC(O)NH(C1-9 alkyl), -NHC(O)NH(C2-6
alkenyl), -NHC(O)NH(C2-6 alkynyl), -NHC(O)NH(Cs3.15 cycloalkyl), -NHC(O)NH(C1-s
haloalkyl), -NHC(O)NH(aryl), -NHC(O)NH(heteroaryl), -NHC(O)NH(heterocyclyl), -SH, -
S(Ci-alkyl), -S(Cz-6 alkenyl), -S(C2-6 alkynyl), -S(Cs-15 cycloalkyl), -S(Ci-s haloalkyl), -
S(aryl), -S(heteroaryl), -S(heterocyclyl), -NHS(O)(Ci-9 alkyl), -N(Ci-9 alkyl)(S(O)(Ci-9 alkyl),
-S(O)N(C1-9 alkyl)z, -S(O)(C1-9 alkyl), -S(O)(NH)(C1-9 alkyl), -S(O)(C2-6 alkenyl), -S(O)(Ca-6
alkynyl), -S(O)(Cs-15 cycloalkyl), -S(O)(Ci-s haloalkyl), -S(O)(aryl), -S(O)(heteroaryl), -
S(O)(heterocyclyl), -S(O)2(Ci-9 alkyl), -S(O)2(C2-6 alkenyl), -S(O)2(Ca-6 alkynyl), -S(O)2(Cs-15
cycloalkyl), -S(O)2(Ci-s haloalkyl), -S(O)2(aryl), -S(O)2(heteroaryl), -S(O)2(heterocyclyl), -
S(O)2NH(C1- alkyl), or -S(O)2N(C1-9 alkyl)2;
wherein any alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl is optionally
substituted with one to four halo, Ci-9 alkyl, Ci-s haloalkyl, -OH, -NH2, -NH(Ci-9
alkyl), -NH(C3s-15 cycloalkyl), -NH(C-s haloalkyl), -NH(aryl), -
NH(heteroaryl), -NH(heterocyclyl), -N(Ci-9 alkyl)2, -N(Cs-15

5
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cycloalkylys, -NHC(O)Cx15 cycloalkyl), -NHC(ONC)-s haloalkyl), -NHC(O)(aryl), -
NHC(O)(heteroaryl), -NHC(O)(heterocyclyl), -NHC(OYO(C1.9 alkyl), -NHC(OYOX(Cz-6
alkynyl), -NHC(O)YO(Cs.1s cycloalkyl), -NHC(O)O(Ci.s haloalkyl), -NHC(O)O(aryl),
-NHC(0)O(heteroaryl), -NHC(O)O(heterocyelyl), -NHC(O)NH(C 1o alkyl), -
S(OWNHY(C1s alkyl), S(0)(C1oo alkyl), ~S(0)2(Cais eycloalkyl), ~S(O)ACros
haloalkyl), -S(O)z(aryl), -S(O)2(heteroaryl), ~-S(O)a(heterocycelyl), ~S(O)RNH(Cis
alkyl), -8{0)2N(C10 alkyl)z, -O(Cs.15 cycloalkyl), -O(Ci haloalkyl), -O(aryl), -
Otheteroaryl), -Otheterocyclyl), or -O(Cig alkyl); and

mis0, 1, or 2;

or a pharmaceuntically acceptable salt, tautomer, stereoisomer, mixture of stereoisomers,

prodrug, or deuterated analog thereof.

Some embodiments provide a method of using (or administering) the compounds of
Formula I, or additional Formula(s) described throughout, in the treatment of a disease or
condition in a mammal, particularly a human, that is amenable to treatment by an Cot

modulator.

In certain embodiments, the disclosure provides pharmaceutical compositions
comprising a therapeutically effective amount of a compound of the disclosure (e.g. a
compound of Formula I or additional Formulas described throughout), and at least one

pharmaceutically acceptable excipient.
Detailed Description
Definitions and General Parameters

The following description sets forth exemplary methods, parameters and the like. It
should be recognized, however, that such description is not intended as a limitation on the
scope of the present disclosure but is instead provided as a description of exemplary

embodiments.

As used n the present specification, the following words, phrases and symbols are
generally intended 1o bave the meanings as set forth below, except to the extent that the

context in which they are used indicates otherwise,

A dash (“-7) that 1s not between two letters or symbols is used to indicate a pomt of

attachment for a substituent. For example, -C(O)NH: is attached through the carbon atom. A

6
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dash at the front or end of a chemical group is a matter of convenience; chemical groups may
be depicted with or without one or more dashes without losing their ordinary meaning, A
wavy line drawn through a line 1 a structure indicates a point of attachment of a group.
Unless chemically or structurally required, no directionality is indicated or implied by the

order in which a chemical group is written ot named.

The pretix “Cyy” indicates that the following group has trom u to v carbon atoms. For

example, “Croalkyl” indicates that the alkyl group has from 1 to 6 carbon atoms.

Reference to “about” a value or parameter herein includes (and describes)
embodiments that are directed to that value or parameter per se. In certain embodiments, the
term “about™ includes the indicated amount £ 10%. In other embodiments, the term “about”
includes the indicated amount £ 3%. In certain other embodiments, the term “about” includes
the indicated amount + 1%. Also, to the term “about X" includes description of “X”. Also,
the singular forms “a” and “the” include plural references unless the context clearly dictates
otherwise. Thus, e.g., reference to "the compound” includes a plurality of such compounds
and reference to “the assay” includes reference to one or more assays and equivalents thereof

known to those skilled in the art.

“Alkyl” refers to anunbranched or branched satarated hydrocarbon chain. As used
herein, alkyl has 1 to 20 carbon atoms (i.e., Cioe alkyl), 1 to & carbon atoms (i.e., Cix alkyl),
1 10 6 carbon atoms (i.¢., Cis alkyl), or 1 to 4 carbon atoms (f.e., Craalkyl). Examples of
alkyl groups include methyl, ethyl. propyl, isopropyl. n-butyl, sec-butyl, iso-butyl, tert-butyl.
pentyl, 2-pentyl, isopentyl, neopentyl, hexyl, 2-hexvl, 3-hexyl, and 3-methylpentyl. When an
altkyl residue having a specific pumber of carbons is named by chemical name or identified by
molecular formula, all positional isomers having that number of carbons may be
encompassed: thus, for example, “butyl” includes n-butyl (L.e. (CH23:CHs ), sec-butyl (1.e. ~
CH{CH)CH2CH;), isobutyl (.. -CHzCH{CH:)2) and tert-butyl (1e. -C{CH3s)3); and “propyl”
mclades n-propyl {i.¢.

~(CH2)CHz) and isopropyl (L.e. ~CH(CH:3h),

“Alkenyl” refers to an alkyl group containing at least one carbon-carbon double bond
and having from 2 to 20 carbon atems (f.e.; Czo0 alkenyl) 2 to 8 carbon atoms (Lo, Cas
alkenyl), 2 ta 6 carbon atoms {i.e., Cas alkenyl), or 2 to 4 carbon atoms (i.e., Carg alkenyl).
Examples of alkenyl groups include ethenyl, propenyl, butadienyl (including 1,2-butadieny!
and 1,3-butadienyl).



I

2019203122 03 May 2019

(S]]

1002552133

*Alkynyl” refers to an alkyl group containing at least one carbon-carben triple bond
and having from 2 to 20 carbon atoms {i.¢., Czo0 alkynyly, 2 to 8 carbon atoms {(i.e., Cox
alkynyl), 2 to & carbon atoms {i.e., Cac alkynyl). or 2 to 4 carbon atoms (i.e., Coa alkynyl)

The term “alkyny!” also includes those groups having one triple bond and one double bond.

“Alkoxy” refers to the group “alkyl-O-", Examples of alkoxy groups include
methoxy, ethoxy. n-propoxy, is0-propoxy, n-butoxy, tert-butoxy. sec-butoxy, n-pentoxy, n-

hexoxy, and 1,2-dimethylbutoxy.

“Haloalkoxy” refers to an alkoxy group as defined above, wherein ong or more

hydrogen atoms are replaced by a halogen.
“Alkylthio” refers to the group “alkyl-S-7,

“Acyl” refers to a group ~C(O)R, wherein R is hydrogen, alkyl, cycloalkyl,
heterocyelyl, aryl, heteroalkyl, or heteroaryl; each of which may be optionally substituted, as
defined herein. Examples of acyl include formyl, acetyl, cylcohexylcarbonyl,

cyclohexylmethyl-carbonyl, and benzoyl.

*Amido” refers to both a “C-amido™ group which refers to the group -C(O)NRYR” and
an “N-amido” group which refers to the group -NRYC(O)R?, wherein R¥ and R” are
independently selected from the group consisting of hydrogen, alkyl, aryl, haloalkyl, or

heteroaryl; each of which may be optionally substituted.

“Amino” refers to the group -NRR” wherein RY and R” are independently selected
from the group consisting of hydrogen, alkyl, haloalkyl, aryl, or heteroaryl; each of which

may be optionally substituted.
“Amiding” refers to ~C(NH)NH:).

“Aryl” refers to an aromatic carbocyelic group having a single ring (e.g. monocyclic)
or multiple rings (e.¢. bicychie or tricyclic) including fused systems. As used herein, aryl bas
6 to 20 ring carbon atoms (4., Ceaw aryl). 6 to 12 carbon ring atoms (L.e., Carz aryl) or 6 to
10 carbon ring atoms {i.e., Ceap aryl). Examples of aryl groups mclude phenyl, naphthyl,
fluorenyl, and anthevl, Arvl, however, does not encompass or overlap in any way with

heteroaryl defined below. It one or more aryl groups are fused with a heteroaryl, the resulting
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ring system is heteroarvl. If one ar more aryl groups are fused with a heterocyclvl, the

resulting ring system is heterocyclyl.
“Azido” refers to =Ns.

“Carbamoy!” refers to both an *O-carbamoyl” group which refers to the group ~O-
C(O)NR’R” and an “N-carbamoyl” group which refers to the group -NR*C(O)OR?, wherein
RY and R” ar¢ independently selected from the group consisting of hydrogen, alkyl, aryl,

haloalkyl, or heteroaryl; each of which may be optionally substituted.
“Carboxy!” refers to -C(O)OH.

“Carboxyl ester” refers to both ~-OC(O)R and -C(O)OR, wherein R 1s hydrogen, alkyl,
eycloalkyl, heterocyelyl, aryl, heteroalkyl, or heteroaryl; each of which may be optionally

substituted, as defined herein.
“Cyano” or “carbonitrile” refers to the group -CN.

“Cyeloalkyl” refors to a saturated or partially unsaturated cyclic alkyl group having a
single ring or multiple rings including fused, bridged, and spiro ring systems. The term
“eycloalkyl” includes eveloatkenyl groups (e, the cyclic group having at lcast one double
bond). As used herein, cycloallyl has from 3 {0 20 ring carbon atoms (i ., Crou cycloatkyl),
3 to 12 ring carbon atoms (i.e., Cs.ix cveloalkyly, 3 to 10 ring carbon atoms (Ze., Csopo
cycloatkyD), 3 to 8 ring carbon atoms (i.¢., Cas cycloalkyl), or 3 to 6 ring carbon atoms (L.e.,
s cycloalkyl). Examples of cycloalkyl groups include cvelopropyl, eyvelobutyl, cyclopentyl,

and cyclohexyl
“Cuanidino” refers to -NHC(NH )}(NH:z).
“Hydrazino” refers to -NHNH-.

“Imino” refers to a group -C(NR)R, wherein each R is alkyl, eycloalkyl, heteroeyelyvl,
aryl, heteroalkyl, or heteroaryl; cach of which may be optionally substituted, as defined

herein,

*Halogen” or “halo” includes thuoro, chloro, bromo, and 1odo. “Haloalkyl” refers to
an unbranched or branched alkyl group as defined above, wherein vne or more hydrogen

atoms are replaced by a halogen. For example, where a residue is substituted with more than
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on¢ halogen, it may be referred to by using a prefix corresponding to the number of halogen
moieties attached. Dihaloalkyl and trihaloalkyl refer to alkyl substituted with two (“di”) or
three (“tri”’) halo groups, which may be, but are not necessarily, the same halogen. Examples

of haloalkyl include difluoromethyl ((CHF:) and trifluoromethyl (-CF3).

“Heternalkyl” refers to an alkyl group in which one or more of the carbon atoms (and
any associated hydrogen atoms) ate each independently replaced with the same or different
heteroatomie group. The term “heteroalkyl”™ meludes unbranched or branched saturated chain
haying carbon and heteroatoms. By way of example, 1, 2 or 3 carbon atoms may be
independently replaced with the same or different heteroatomic group. Heteroatomic groups
include, but are not limited to, -NR-, <O-, -§-, -S(O)-, -8(O)2-, and the like, where R 1s H,
alkyl, arvl, cycloalkyl, heteroalkyl. heteroaryl or heteroeyelyl, each of which may be
optionally substituted. Examples of heteroalkyl groups include -OCHjs, -CH20CHa3, -SCH3, -
CH2SCH3, -NRCH3z, and -CHaNRCH3, where R is hydrogen, alkyl, aryl, arylalkyl,
heteroalkyl, or heteroaryl, gach of which may be optionally substituted. As used herein,
heteroalkyl include 1 to 10 carbon atoms, 1 to 8 carbon atoms, or 1 to 4 carbon atoms; and |

to 3 heteroatoms; 1 to 2 heteroatoms, or 1 heteroatom.

“Heteroaryl” refers to an aromatic group having a single ring, multiple rings, or
mipltiple fused rings, with one or more ring heteroatoms independently selected from
nitrogen, oxvgen, and sulfur. As used herein, heteroaryl includes 1 to 20 ring carbon atoms
{i.2. Crao heteroaryl), 3 to 12 ning carbon atoms (f.e, Caaz heteroaryl), or 3 1o 8 carbon ring
atems {7.e., Csz heteroaryly; and 1 to S heteroatoms, | to 4 heteroatoms, 1 to 3 ring
heteroatoms, 1 to 2 rmg heteroatoms, or | ring heteroatonm independently selected from
nitrogen, oxygen, and sulfur. Examples of heteroaryl groups include pyrimaidioyt, purinyl,
pyridyl, pyridazinyl, benzothiarolyl, and pyrazolyl. Examples of the fused-heteroaryl rings
include, but are not limited to, benzo[d]thiazolyl, quinolinyl, isoquinolinyi,
benzo[blthiophenyl, indazolyl, benzo[d}imidazolyl, pyrazolo[1,5-alpyridinyl, and
imidazo[1.5-alpyridinyl, where the heteroary! can be bound via either ring of the fused
system. Any aromatic ring, having a single or multiple fused rings, containing at least one
heteroatom, is considered a heteroary] regardless of the attachment to the remainder of the
molecule (1.¢., through any one of the fused rings). Heteroaryl does not encompass or overlap

with aryl as defined above.

10
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*Heterocyclyl” refers to a saturated or unsaturated eyelic alkyl group, with one or
more ring heteroatoms independently selected from nitrogen, oxygen and sulfur. The term
“heterocyely!l” includes heterocycloatkenyl groups (i.e. the heterocyelyl group having at least
one double bond), bridged-heterocyclyl groups, tused-heterocyclyl groups, and spiro-
heteroeyelyl groups. A heterocyelyl may be a single ring or multiple rings wherein the
multiple rings may be fused, bridged, or spiro, Any non-sromatic ring containing at least one
heteroatom is considered a heterocvelyl, repardless of the attachment (1.¢., can be bound
through a carbon atom or a heteroatom). Further, the term heteroeycelyl is intended to
€ncompass any non-aroratic ring containing at feast one heteroatom, which ning may be
tused to an aryl or hetercaryl ring. regardless of the attachment to the remainder of the
molecule. As used berein, heterocyelyl has 2 to 20 ring carbon atoms (i.e., Co.2
heteroeycelyl), 2 to 12 ring carbon atoms (i.e., Ca-i2 heterocvelyl), 2 to 10 ring carbon atoms
(i.e., Cz.o heterocyelyvl), 2 to 8 ring carbon atoms (i.¢.. Cas heteroeyelyl), 3 to 12 ring carbon
atoms (i.e., Cs.i2 heterocyclvl), 3 to 8 ring carbon atoms (i.e., Cag heterocyelyl), or 3 to 6 ring
carbon atoms (i.¢e., Cis heteroeyelyl); having 1 to 5 ring heteroatoms, 1 to 4 ring heteroatoms,
1 to 3 ring heteroatoms, 1 to 2 ring heteroatoms, or 1 ring heteroatom independently selected
from nitrogen, sulfur or oxygen. A heterocyelyl may contain ong or more oxo and/or thioxo
groups. Examples of heterocyelyl groups include pyrrolidinyl, piperidinyl, piperazinyl,
oxetanyl, dioxolanyl, azetidinyl, and morpholinyl. As used herein, the term “bridged-
heterocyclyl” refers to a four- to ten-membered cyclic moiety connected at two non-adjacent
atoms of the heterocyclyl with one or more (e.g. 1 or 2) four- to ten-membered cyclic moiety
having at least one heteroatom where ¢ach heteroatom is independently selected from
nitrogen, oxygen, and sulfur. As used herein, bridged- heteroeyelyvl includes bicyelic and
tricyclic ring systems. Also used herein, the term “spiro-heterocyclyl” refers to a ring system
in which a three- to ten-membered heterocyelyl has one or more additional ring, wherein the
one or more additional ring is three- to ten-membered cycloalkyl or three- to ten-membered
heterocyclyl, where a single atom of the one or more additional ring is also an atom of the
three- to ten-membered heterocvelyl. Examples of the spiro-heterocyelyl rings include
bicyclic and tricyclic ring systems, such as 2-oxa-7-azaspiro[3.5nonanyl, 2-oxa-6-
azaspiro| 3.4 Joctanyl, and 6-oxa-1-azaspiro[3.3]heptanyl. Examples of the fused-heterocyclyl
rings mclade, but are not limited to, 1,2,3.4-tetrahydroisoquinolinyl, 1-oxo0-1,2,3 4~
tetrahydroisoquinolinyl, 1-oxo0-1,2-dihydroisoquinolinyl, 4,5,6,7-tetrahydrothieno[2,3-
¢lpyridinyl, indolinyl, and isoindolinyl, where the heterocyelyvl can be bound via either ring of

the fused system.

11
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“Hydroxy” or *“hydroxyl™ refers to the group -OH. *Hydroxyalkyl” refers to an
anbranched ar branched alkyl group as defined above, wherein one or more hydrogen atoms

are replaced by a hydroxyl.
“Oxo” refers to the group (=0) or (O).
“Nitro” refers to the group ~NO».

“Sulfonyl” refers to the group -S(O):R, where R is alkyl, haloalkyl, heterocyelyl,
cycloaltkyl, heteroaryl, or arvl. Examples of sulfonyl are methylsultonyl, cthylsultonyl,

phenylsulfonyl, and tolugnesulonyl.
“Alkylsulfonyl” refers to the group -S(O)R, where R 15 alkyl.
“Alkylsultiny]” refers to the group -S(O)R, where R is alkyl.
“Thiogcyanate” —=SCN,

“Thiol” refers to the group -SR, where R 15 alkyl, haloalkyl, heterocyelyl, cycloalkyl,

heteroaryl, or aryl.
*“Thioxo” or “thione™ refer to the group (=5) or (5).

Certain commonly used alternative chemical names may be used. For example, a
divalent group such as a divalent “alkyl” group, a divalent “ary!l” group, cte., may also be
referred to as an “alkylene” group or an “alkylenyl” group, an “arylene” group or an
“arylenyl” group, respectively. Also, unless indicated explicitly otherwise, where
combinations of groups are referred to herein as one moiety, e.g. arylalkyl, the last mentioned

group contains the atom by which the moiety is attached to the rest of the molecule.

The terms “optional” or “optionally” means that the subsequently described event or
circumstance may or may not occur, and that the description includes instances where said
event or circumstance occurs and instances in which it does not. Also, the term “optionally
substituted” refers to any one or more hydrogen atoms on the designated atom or group may

or may not be replaced by a moiety other than hydrogen.

Some of the compounds exist as tautomers. Tautomers are in equilibrium with one
another. For example, anude containing compounds may exist in equilibrium with imidic

acid tautomers. Regardless of which tautomer 1s shown, and regardless of the nature of the

12
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equilibrium among tautomers, the compounds are understood by one of ordinary skill in the
art to comprise both amide and imidic acid tautomers. Thus, the amide containing
compounds are understood to include their imidic acid tautomers. Likewise, the imidic acid

containing compounds are understood to include their amide tautomers.

Any formula or structure given herein, is also intended to represent unlabeled forms as
well as isotopically labeled forms of the compounds. Isotopically labeled compounds have
structures depicted by the formulas given herein except that one or more atoms are replaced
by an atom having a selected atomic mass or mass number. Examples of isotopes that can be
incorporated into compounds of the disclosure include isotopes of hydrogen, carbon,
nitrogen, oxygen, phosphorous, fluorine and chlorine, such as, but not limited to *H
(deuterium, D), *H (tritium), ''C, 13C, 1C, >N, '®F, 3'P, 3P, 3°S, 3°Cl and '*’I. Various
isotopically labeled compounds of the present disclosure, for example those into which
radioactive isotopes such as *H, '*C and '*C are incorporated. Such isotopically labelled
compounds may be useful in metabolic studies, reaction kinetic studies, detection or imaging
techniques, such as positron emission tomography (PET) or single-photon emission computed
tomography (SPECT) including drug or substrate tissue distribution assays or in radioactive

treatment of patients.

The disclosure also includes “deuterated analogues” of compounds of Formula I in
which from 1 to n hydrogens attached to a carbon atom is/are replaced by deuterium, in which
n is the number of hydrogens in the molecule. Such compounds exhibit increased resistance
to metabolism and are thus useful for increasing the half-life of any compound of Formula I
when administered to a mammal, particularly a human. See, for example, Foster, “Deuterium
Isotope Effects in Studies of Drug Metabolism,” Trends Pharmacol. Sci. 5(12):524-527
(1984). Such compounds are synthesized by means well known in the art, for example by
employing starting materials in which one or more hydrogens have been replaced by

deuterium.

Deuterium labelled or substituted therapeutic compounds of the disclosure may have
improved DMPK (drug metabolism and pharmacokinetics) properties, relating to distribution,
metabolism and excretion (ADME). Substitution with heavier isotopes such as deuterium
may afford certain therapeutic advantages resulting from greater metabolic stability, for
example increased in vivo half-life, reduced dosage requirements and/or an improvement in

therapeutic index. An '*F labeled compound may be useful for PET or SPECT

13
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studies. Isotopically labeled compounds of this disclosure and prodrugs thereof can generally
be prepared by carrying out the procedures disclosed in the schemes or in the examples and
preparations described below by substituting a readily available isotopically labeled reagent
for a non-isotopically labeled reagent. It is understood that deuterium in this context is

regarded as a substituent in the compound of Formula 1.

The concentration of such a heavier isotope, specifically deuterium, may be defined
by an isotopic enrichment factor. In the compounds of this disclosure any atom not
specifically designated as a particular isotope is meant to represent any stable isotope of that
atom. Unless otherwise stated, when a position is designated specifically as “H” or
“hydrogen”, the position is understood to have hydrogen at its natural abundance isotopic
composition. Accordingly, in the compounds of this disclosure any atom specifically

designated as a deuterium (D) is meant to represent deuterium.

In many cases, the compounds of this disclosure are capable of forming acid and/or

base salts by virtue of the presence of amino and/or carboxyl groups or groups similar thereto.

Provided are also pharmaceutically acceptable salts, hydrates, solvates, tautomeric
forms, polymorphs, and prodrugs of the compounds described herein. “Pharmaceutically
acceptable” or “physiologically acceptable” refer to compounds, salts, compositions, dosage
forms and other materials which are useful in preparing a pharmaceutical composition that is

suitable for veterinary or human pharmaceutical use.

The term “pharmaceutically acceptable salt” of a given compound refers to salts that
retain the biological effectiveness and properties of the given compound, and which are not
biologically or otherwise undesirable. “Pharmaceutically acceptable salts” or
“physiologically acceptable salts” include, for example, salts with inorganic acids and salts
with an organic acid. In addition, if the compounds described herein are obtained as an acid
addition salt, the free base can be obtained by basifying a solution of the acid salt.
Conversely, if the product is a free base, an addition salt, particularly a pharmaceutically
acceptable addition salt, may be produced by dissolving the free base in a suitable organic
solvent and treating the solution with an acid, in accordance with conventional procedures for
preparing acid addition salts from base compounds. Those skilled in the art will recognize
various synthetic methodologies that may be used to prepare nontoxic pharmaceutically
acceptable addition salts. Pharmaceutically acceptable acid addition salts may be prepared

from inorganic and organic acids. Salts derived from inorganic acids include hydrochloric

14
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acid, hydrobromie acid. sulfuric acid, nitric acid, phosphoric acid, and the like. Salts derived
from organic acids include acetic acid, propionic acid, glycelic acid, pyruvie acid, oxalic acid,
malic acid, malonic acid, succinic acid, maleic acid, fumaric acid, tartaric acid, citri¢ acid,
benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, p-
toluene-sulfonic acid, salicylic acid, and the like. Likewise, pharmaceutically acceptable base
addition salts can be prepared from inorganic and organic bases. Salts derived from inorganic
bases include, by way of example only, sodium, potassium, lithium, ammonium, calcium and
magnesium salts. Salts derived from organic bases include, but are not limited to, salts of
primary, secondary and tertiary amines, such as alkyl amines (1.e., NHa(alkyl)), dialkyl
amines (i.e., HN(alkyl)2), trialkyl amines (1.e., N(alkyl)s), substituted alkyl amines (i.e.,
NHa(substituted alkyl)), di(substituted alkyl) amines (i.e., HN(substituted alkyl)2),
tri(substituted alkyl) amines (i.c., N(substituted alkyl)s), alkenyl amines (i.c., NHz(alkenyl)),
dialkenyl amines (1.¢., HN(alkenyD)2). trialkenyl amines (i.¢., N(alkenyl)s), substituted alkenyl
amines (i.e., NHa(substituted alkenyl)), di(substituted alkenyl) amines (i.e., HN(substituted
alkenyl)), tri(substituted alkenyl) amines (i.e., N(substituted alkenyl)s, mono-, di- or tri-
cycloalkyl amines (i.e., NHa(cycloalkyl), HN(cycloalkyl):, N(cycloallyl)s), mono-, di- or tri-
arylamines (i.e., NHz(aryl), HN(aryl)z, N(aryl)s), or mixed amines, etc. Specific examples of
suitable amines include, by way of example only, 1sopropylamine, trimethyl amine, diethyl

amine, tri(iso-propyl) amine, tri(n-propyl) amine, ethanolamine, 2-dimethylamineethanol,

piperazine, piperidine, morpholine, N-ethylpiperidine, and the hke.

The term “substituted” means that any one or more hydrogen atoms on the designated
atom or group is replaced with one or more substituents other than hydrogen, provided that
the designated atom’s normal valence is not exceeded. The one or more substituentis mclude,
but are not limited to, alkyl, alkenyl, alkynyl, alkoxy, acyl. amino, amido, amidino, aryl,
azido, carbamoyl, carboxyl, carboxyl ester, cyano, guanidino, halo, haloaltkyl, haloalkoxy,
heteroalkyl, beteroaryl, heterocyelyd, hydroxy, hydrazino, imino, oxo, nitro, alkylsulfinyl,
sulfonic acid, alkyisulfonyl, thiocyanate, thiol. thione, or combinations thereof. Polymers or
similar indetinite structores arrived at by defining substituents with further substitnents
appended ad infinitwm (¢, a substituted aryl having a substituted alkyl which 1s itself
substituted with a substituted aryl group. which is farther substituted by a substituted
hetervalkyl group, ete.) are net intended for inclusion herein. Unless otherwise noted, the
raximam number of serial substitutions in compounds described berein s three, For

example, serial substitutions of substituted arvl groups with two other substituted aryl groups
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are limited to {(substituted arylysubstituted aryl) substituted aryl. Similarly, the above
definitions are not intended to 1octude 1mpernussible snbstitution patterns {e.g., methyl
substituted with 5 fluorines or heteroaryl groups having two adjacent oxygen ring atoms}
Such impermissible substitulion patterns are well known to the skilled artisan. When used to
muodify a chemical group, the term “substituted” may describe other chenncal groups defined
herein. Unless specified otherwise, where a group is deseribed gs optionally substituted, any
substituents of the group are themselves unsubstituted.  For example, in some embodiments,
the term “substituted alkyl” refers to an alkyl group having one or more substituents including
hydroxyl, halo, alkoxy, cycloalkyl, heterocyelyl, aryl, and heteroaryl. In other embodiments,
the one or more substituents may be further substituted with halo, alkyl. haloalkyl, hydroxyl,
alkoxy, cycloalkyl, beterocyclyl, aryl, or heteroaryl. each of which is substituted. In other
embodiments, the substituents may be further substituted with halo, alkyl, haloalkyl, alkoxy,

hydroxyl, cycloalkyl, heterocyvelyl, aryl, or heteroaryl, cach of which is unsubstituted.

As used herein, “pharmaceutically acceptable carrier” or “pharmaceutically acceptable
excipient” includes any and all solvents, dispersion media, coatings, antibacterial and
antifungal agents, isotonic and absorption delaying agents and the like. The use of such
media and agents for pharmaceutically active substances is well known in the art. Except
insofar as any conventional media or agent is incompatible with the active ingredient, its use
in the therapeutic compositions is conteruplated. Supplementary active ingredients can also

be incorporated into the compositions.

As used herein, “pharmacentically acceptable carrier” or “pharmaceutically acceptable
excipient” includes any and all solvents, dispersion media, coatings, antibacterial and
antifungal agents, isotonic and absorption delaying agents and the like. The use of such
media and agents for pharmaceutically active substances is well known in the art. Except
insofar as any conventional media or agent is incompatible with the active ingredient, its use
in the therapentic compositions is contemplated. Supplementary active ingredients can also

be incorporated into the compositions:

A “solvate” is formed by the interaction of a solvent and a compound. Solvates of
salts of the compounds described herein are also provided. Hydrates of the compounds

described herein are also provided.

List of Abbreviations and Acronvms
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Abbreviation
°C

Ac

aq.
ATP
BOC
br
BSA
Cbz
COD
COPD
Cot

DABCO
DBU
DCE
DCM
dd
DEF
DMF
DMSO
dppf
dt
DTT
ECso
EGFR
€q
ES/MS
Et

Meaning

Degree Celsius

Acetyl

Aqueous

Adenosine triphosphate
tert-Butoxycarbonyl

Broad

Bovine serum albumin
Carboxybenzyl

Cyclooctadiene

Chronic obstructive pulmonary disease
Cancer Osaka Thyroid
Cyclopentadienyl

Doublet
1,4-Diazabicyclo[2.2.2]octane
1,8-Diazabicyclo[5.4.0]Jundec-7-ene
Dichloroethene

Dichloromethane

Doublet of doublets
N,N-Diethylformamide
Dimethylformamide
Dimethylsulfoxide
1,1'-Bis(diphenylphosphino)ferrocene
Doublet-triplet

Dithiothreitol

The half maximal effective concentration
Epidermal growth factor receptor
Equivalents

Electrospray mass spectrometry

Ethyl
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FBS

HEPES
HPLC
hrs

IBD

1-pr

Kg/kg
LCMS
LPS

M+
M+H+

mg
MHz
min
ml/mL
mM
mmol
MOPS
MS

nBu/Bu
nL
nm

NMR

Fetal bovine serum

Grams

2-[4-(2-hydroxyethyl)piperazin-1-yl]ethanesulfonic acid

High pressure liquid chromatography
Hours

Hertz

Inflammatory bowel disease
Isopropyl

Coupling constant (MHz)

Kilogram

Liquid chromatography—mass spectrometry
Lipopolysaccharide

Molar

multiplet

Mass peak

Mass peak plus hydrogen

Methyl

Milligram

Megahertz

Minute

Milliliter

Millimolar

Millimole
3-Morpholinopropane-1-sulfonic acid
Mass spectroscopy

Mesyl

Butyl

Nanoliter

Nanometer

Nuclear magnetic resonance
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NP-40

Ns

Pd-C/ Pd/C
pg

Ph

PPTS

PS

p-TSOH/ pTSA

q

q.S.
RBF

RP
RPMI

rt

sat.

TBAF
TBS
t-Bu
TC
TEA
Tf
TFA
THF
Tpl2
TR-FRET
Ts

d

pl/ ul

Nonyl phenoxypolyethoxylethanol
Nosyl

Palladium on Carbon

Pictogram

Phenyl

Pyridinium p-toluenesulfonate
Polystyrene

p-Toluenesulfonic acid

Quartet

Quantity sufficient to achieve a stated function

Round bottom flask

Reverse phase

Roswell Park Memorial Institute medium
Room temperature

Singlet

Saturated

Triplet

Tetra-n-butylammonium fluoride
tert-Butyldimethylsilyl

tert-Butyl

Thiophene-2-carboxylate
Triethanolamine
Trifluoromethanesulfonyl

Trifluoroacetic acid

Tetrahydrofuran

Tumor Progression Locus 2
Time-resolved fluorescence energy transfer
Tosyl

Chemical shift (ppm)

Microliter
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M Micromolar

Compounds

Provided heretn are compounds that function as modulators of Cot. In one aspect,

provided is a compound having structure of Formula I

wherein
R is hydrogen, -O-R, -N(R)(R?), -C(O)-R’, -S(O):-R’, -C .0 alkyl, Ca.s alkenyl, Ca.6
alkynyl, Cs.1s cycloalkyl, heterocyclyl, aryl, or heteroaryl:
wherein each Cio alkyl, Cas alkenyl, Ca6 alkynyl, Ci1s eycloalkyl, heterocyclyl, aryl,
and heteroaryl may be aptionally substituted with one to four Z';

R? is hydrogen, -C(O)-R’, -C(O)O-R’, -C(OIN(R")2, Cr.0 alkyl, Ca.¢ alkenyl, Ca. alkynyl, Crg

haloalkyl, Cs.15 cycloalkyl, aryl, heterocyclyl, or heteroaryl;

wherein each Ci alkyl, Ca alkenyl, Cag alkynyl, Ci haloalkyl, Cs.15 cycloalkyl,

aryl, heterocycelyl, and heteroaryl may be optionally substituted with one to four Z°;

or R! and R? together with the nitrogen to which they are attached to form a heterocyelyl or
heteroaryl, wherein each heterocyclyl or heteroaryl is optionally substituted with one to four
Z:Z.-

R? is heterocyclyl or heteroaryl, wherein each heterocyclyl or heteroaryl is optionally
substituted with one to four Z%;

R*is heterocyclyl or heteroaryl, wherein each heterocyclyl or heteroaryl is optionally
substituted with one to four 2%

R’ is hydrogen, halo, -CN, -NO2, -O-R7, -N(R*}(R"), -S(0)-R’, -8(0):R’, -S(O)2N(R")2, -
C(OIR’, -OC(O)-R, -CIOIO-RT, 2OC(OYO-R’, “OCIOMN(R'NRM), -CLOIN(R )z, =
N(R)C(ONR), Cr9 alkyl, Cro alkenyl, Cus alkynyl, Cro alkylthio, C1 haloalkyl, Cs.15

cycloalleyl, aryl, heterocyclyl, or heteroaryl;
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wherein each Ci alkyl, Ca alkenyl, Cae alkynyl, Cio alkylthie, Cy.s haloalkyl, Csois
cycloalkyl, aryl, heterocycelyl, and heteroaryl may be optionally substituted with one

to four Z°;

R¢ is hydrogen, -C(O)-R7, <C(O)YO-R’, -C(OIN(R )2, Cig alkyl, Cas alkenyl, Ca:s alkynyl, Cis

haloalkyl, Cs.s cycloalkyl, aryl, heteracycelyl, or heteroaryl:

wherein each (.0 alkyl, Co.s alkenyl, Ca.c alkynyl, Ci haloalkyl, Ca.is cycloalkyl,

aryl, heteracyelyl, and heteroaryl may be optionally substituted with one to four Z°;

each R is independently hydrogen, Cr alkyl, Ca.6 alkenyl, Ca alkynyl, Ci.¢ haloalkyl, Ca.is

cycloalkyl, aryl, heterocyelyl, or heteroaryl;

wherein each Cio alkyl, Cas alkenvl, Co.6 alkynyl, Cis haloalkyl, Cs.is eycloalkyl,

aryl, heterocyelyl, and heteroaryl may be optionally substituted with one to four Z';

R* and R? at each occurrence are independently hydrogen, -S(0):R %, -C(O)-R", -C(O)O-
RY, -C(ON(R'NRM), Ciy alkyl, Cag alkenyl, Ca.s alkynyl, Cis haloalkyl, Cs.is eycloalkyl,

aryl, heterocyclyl, or heteroaryl;

wherein each Ci alkyl, Cas alkenyl, Cos alkynyl, Cis haloalkyl, Cs.i5 eyeloalkyl,

aryl, heterocyclyl, or heteroaryl may be optionally substituted with one to four Z%

R!" and R at each occurrence are independently hydrogen, Cio alkyl, Cax alkenyl, Cz

alkynyl, Cis haloalkyl, Cs.1s cycloalkyl, aryl, heterocyclyl, or heteroaryl,

wherein each Ci alkyl, Ca. alkenyl, Ca alkynyl, Cis haloalkyl, Cs.15 cycloalkyl,

aryl, heterocyclyl, and heteroaryl optionally is substituted with one to four Z'™;

cachz!. 7%, 7°, 74, 2°, 28, 77, and Z° is independently hydrogen, oxo, halo, -NOz, -Ns, -CN,
thioxo, Ci.¢ alkyl, Cas alkenyvl, Cas alkynyl, Cias eveloalkyl, Cig haloalkyl, aryl, heteroaryl,
heterocyclyl, ~O-R'2, =C(O)-R'?, -C(O)O-RE, -CLO)NR YR, -N(RPHR™), -
NRMR, -NRFHC(O)-RE, -NRHC(O)O-RZ, -NRPHCIOMNRMHR™), -
N(RZ)S(0)2(R"?), -NRIFS(ORNR )R, -NR28(0):0(R"?), -OC(O)R ', -OC(O)-

N(R YR M), -POYOR ), ~OP(OXOR D), -CHPIOWOR P12, cOCHPONOR D), -
CIOYOCH:PEONOR 2y, -P(ONRIZYOR ), -OP(OYR ZHOR 12), ~-CHPEOHR PHOR, -
QCHPIOWRHOR?), -CUOIOCHPONRENOR'?), -PIOYN(R )2)2, “OP(OYN(R P 2o, =
CH2PUOYNR D)2, -OCHPIOYN(R Py, -CLONOCHPIOYN(R )2z, -PLOYN(RR)(OR'Y,
SOP(OYN(RZR)OR Y, ~CHPIOHN(RZ))OR 2, cOCHPIOYIN(R)2)(OR ), -
CIOYOCHP(OHNR ))(OR ), -PIOYRFHN(R )2), -OP(ONRHHNR ), -

21
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CH2PCOURDINR ), ~OCHPIOWRDNIR ), ~CIOWOCHPIONRZHNR)2), -SHR ), -
S-RZ -S(O)R ", -S(OYNH)IR %, -S(0)2R"? or -S(O)NRFHR ),

wherein any alkyl, alkenyl, alkynyl, cycloalkyl, haloalkyl. arvl, heteroaryl or

heteroeyelyl is optionally substituted with one to four Z' groups;

each Z* is independently oxo, halo, thioxo, -NOz, ~-CN, -N3, Cye alkyl, C2. alkenyl, Ca6
alkynyl, Cais cycloalkyl, Cs haloalkyl, aryl, heteroaryl, heterocyelyl, -O-

R, -C(O)R™, -C(O)O-R", -CIOMN(RIFNR™), -N(RYHRM), -N(RP)2AR™ , -N(R'Z)-C(O)R,
NRBYC(OYO(R2), -NRHC(OINR PR M), -NR2)IS(0)2(R ), -N(R'D)S(O)2-NR R M), -
N(R)S(020(R'?), -OC(O)R ", -OC(OOR", -OC(O)-NR YR, -Si(R7)s, -S-R", -
SIORE, -S(OYNHDR ™, -S(ORR " or -S(ORNRHRM);

wherein any alkvl, alkenyl, alkynyl, cycloalkyl. aryl, hetercaryl or heterocyelvi is

optionally substituted with one to four Z'* groups;

each R'? is independently hydrogen, Ci-g alkyl, Ca-¢ alkenyl, Cz-s alkynyl, Cxis cycloalkyl,

aryl, heteroarvl or heterocyclyl,

wherein any alkyl, alkenvl, alkynyl, cycloalkyl, arvl, heteroaryl or heterocyclyl is

optionally substituted with one to four Z'" groups;

R' and R at each occurrence are each independently hydrogen, Ci. alkyl, Ca. alkenyl, Ca

alkynyl, Cxis cycloalkyl, aryl, heteroaryl or heterocyelyl;

wherein any alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl or heterocyclyl is
optionally substituted with one to four Z'* groups, or R" and R" together with the
nitrogen to which they are attached form a heterocyclyl, wherein said heterocyclyl is

optionally substituted with one to four Z'® groups;

each R is independently halo, -CN, -NO2, -O-R7, -N(R®}(R"), -S(0)-R’, -S(0O)2R’, -
S(O)N(R ), -C(OIR7, <OC(O)-R7, -C(OYOR, -OC(O)O-R’, -OC(OINR YR, -
C(OIN(R )2, -N(RDHC(OYRT), Cros alkyl, Cre alkenyl, Cae alkynyl, Cro alkylthio, Ciue

haloalkyl, Csas cycloalkyl, aryl, heteroevelyl. or heteroaryl;

each Z'" is independently oxo, thioxo, hydroxy, halo, -NOz, Nz, -CN, Crs alkyl, Cz alkenyl,
Ca.6 alkynyl, Csas cycloalkyl, Cis haloalkyl, aryl, heteroaryl, heterocyclyl, -O(Ci

alkyl), ~O(Ca alkenyl), -O(Ca.6 alkynyl), ~O(Cs.15 cycloalkyl), -O(Cr-s haloalkyl), -O(aryl), -
Otheteroaryl), ~-O(heterocyelyl), -NHa, -NH(C 1.0 alkyl), -NH(Cz4 alkenyl), -NH(Cz2.4
alkynyl), -NH(Cs.15 cycloalkyl), -NH(Ci.s haloalkyl), ~-NH(aryl), -

B3
e
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NH(heteroaryl), -NH(heterocyclyl), -N(Ci-9 alkyl)2, -N(Cs-15 cycloalkyl)z, -N(C2-6 alkenyl)z, -
N(C2-6 alkynyl)2, -N(C3.15 cycloalkyl)z, -N(Ci-s haloalkyl)z, -N(aryl)2, -N(heteroaryl)a, -
N(heterocyclyl)z, -N(Ci-9 alkyl)(Cs-15 cycloalkyl), -N(Ci-9 alkyl)(Ca-6 alkenyl), -N(Ci-9
alkyl)(Cz-6 alkynyl), -N(Ci-9 alkyl)(Cs-15 cycloalkyl), -N(Ci-9 alkyl)(Ci-s haloalkyl), -N(Ci-9
alkyl)(aryl), -N(Ci-9 alkyl)(heteroaryl), -N(Ci-9 alkyl)(heterocyclyl), -C(O)(Ci-9

alkyl), -C(O)(Ca-6 alkenyl), -C(O)(C2-6 alkynyl), -C(O)(Cs-15 cycloalkyl), -C(O)(Ci-s
haloalkyl), -C(O)(aryl), -C(O)(heteroaryl), -C(O)(heterocyclyl), -C(O)O(Ci-9

alkyl), -C(O)O(Cz-6 alkenyl), -C(O)O(Ca- alkynyl), -C(O)O(Cs-15 cycloalkyl), -C(O)O(Ci-s
haloalkyl), -C(O)O(aryl), -C(O)O(heteroaryl), -C(O)O(heterocyclyl), -C(O)NHa, -
C(O)NH(C1-9 alkyl), -C(O)NH(C2-6 alkenyl), -C(O)NH(C2-6 alkynyl), -C(O)NH(C3-15
cycloalkyl), -C(O)NH(C-s haloalkyl), -C(O)NH(aryl), -C(O)NH(heteroaryl), -
C(O)NH(heterocyclyl), -C(O)N(Ci- alkyl)2, -C(O)N(Cs-15 cycloalkyl)z, -C(O)N(C2-6
alkenyl)z, -C(O)N(C2-6 alkynyl)2, -C(O)N(Cs-15 cycloalkyl)z, -C(O)N(Ci-s haloalkyl), -
C(O)N(aryl)2, -C(O)N(heteroaryl)z, -C(O)N(heterocyclyl)2, -NHC(O)(Ci-9

alkyl), -NHC(O)(Cz-6 alkenyl), -NHC(O)(Cz-6 alkynyl), -NHC(O)(Cs-15

cycloalkyl), -NHC(O)(Ci-s haloalkyl), -NHC(O)(aryl), -NHC(O)(heteroaryl), -
NHC(O)(heterocyclyl), -NHC(O)O(C1-9 alkyl), -NHC(O)O(C2-6 alkenyl), -NHC(O)O(C2-6
alkynyl), -NHC(O)O(Cs.15 cycloalkyl), -NHC(O)O(C1-s haloalkyl), -NHC(O)O(aryl), -
NHC(O)O(heteroaryl), -NHC(O)O(heterocyclyl), -NHC(O)NH(C1-9 alkyl), -NHC(O)NH(C2-6
alkenyl), -NHC(O)NH(C2-6 alkynyl), -NHC(O)NH(C3-15 cycloalkyl), -NHC(O)NH(C1-s
haloalkyl), -NHC(O)NH(aryl), -NHC(O)NH(heteroaryl), -NHC(O)NH(heterocyclyl), -SH, -
S(Ci-alkyl), -S(Cz-6 alkenyl), -S(C2-6 alkynyl), -S(Cs-15 cycloalkyl), -S(Ci-s haloalkyl), -
S(aryl), -S(heteroaryl), -S(heterocyclyl), -NHS(O)(Ci-9 alkyl), -N(Ci-9 alkyl)(S(O)(Ci-9 alkyl),
-S(O)N(C1-9 alkyl)z, -S(O)(Ci-9 alkyl), -S(O)(NH)(C1-9 alkyl), -S(O)(C2-6 alkenyl), -S(O)(C2-6
alkynyl), -S(O)(Cs-15 cycloalkyl), -S(O)(Ci-s haloalkyl), -S(O)(aryl), -S(O)(heteroaryl), -
S(O)(heterocyclyl), -S(O)2(Ci-9 alkyl), -S(O)2(C2-6 alkenyl), -S(O)2(Ca-6 alkynyl), -S(O)2(Cs-15
cycloalkyl), -S(O)2(C1-s haloalkyl), -S(O)2(aryl), -S(O)z(heteroaryl), -S(O)2(heterocyclyl), -
S(O)2NH(C1- alkyl), or -S(O)2N(C1-9 alkyl)2;

wherein any alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl is optionally
substituted with one to four halo, Ci-9 alkyl, Ci-s haloalkyl, -OH, -NH2, -NH(Ci-9
alkyl), -NH(Cs-15 cycloalkyl), -NH(C-s haloalkyl), -NH(aryl), -

NH(heteroaryl), -NH(heterocyclyl), -N(Ci-9 alkyl)2, -N(Cs-15

cycloalkyl)2, -NHC(O)(C3-15 cycloalkyl), -NHC(O)(Ci-s haloalkyl), -NHC(O)(aryl), -
NHC(O)(heteroaryl), -NHC(O)(heterocyclyl), -NHC(O)O(Ci-9 alkyl), -NHC(O)O(C2-6

23
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alkynyl), -NHC(O)O(Cs.15 cycloalkyl), -NHC(O)O(C-s haloalkyl), -NHC(O)O(aryl),
-NHC(O)O(heteroaryl), -NHC(O)O(heterocyclyl), -NHC(O)NH(C)-9 alkyl), -
S(O)Y(NH)(C1-9 alkyl), S(O)2(Ci-9 alkyl), -S(O)2(Cs-15 cycloalkyl), -S(O)2(Ci-s
haloalkyl), -S(O)2(aryl), -S(O)2(heteroaryl), -S(O)z2(heterocyclyl), -S(O)2NH(Ci-9
alkyl), -S(O)2N(Ci-9 alkyl)2, -O(Cs-15 cycloalkyl), -O(Ci-s haloalkyl), -O(aryl), -
O(heteroaryl), -O(heterocyclyl), or -O(Ci-9 alkyl); and

(9]

misO0, 1, or2;
or a pharmaceutically acceptable salt, tautomer, stereoisomer, mixture of stereoisomers,

prodrug, or deuterated analog thereof.

10 In another aspect, provided is a compound having structure of Formula I:

< RZ\N,R1

R3. _N X CN

R* /'/ N?

(R™)m RS I
wherein
R'!is hydrogen, -O-R’, -N(R*)(R®), -C(O)-R’, -S(O)2-R’, -C1.9 alkyl, C2. alkenyl, C2.6
alkynyl, Cs.15 cycloalkyl, heterocyclyl, aryl, or heteroaryl;

15 wherein each Ci.9 alkyl, C2-6 alkenyl, Ca-6 alkynyl, Cs-15 cycloalkyl, heterocyclyl, aryl,
and heteroaryl may be optionally substituted with one to four Z';
R? is hydrogen, -C(O)-R’, -C(O)O-R’, -C(O)N(R")2, C1.9 alkyl, C2.6 alkenyl, C2.6 alkynyl, Ci-
haloalkyl, Cs-15 cycloalkyl, aryl, heterocyclyl, or heteroaryl;

wherein each Ci-9 alkyl, C2-6 alkenyl, C2-¢ alkynyl, Ci-6 haloalkyl, Cs-15 cycloalkyl,
20 aryl, heterocyclyl, and heteroaryl may be optionally substituted with one to four Z?;

or R! and R? together with the nitrogen to which they are attached to form a heterocyclyl or
heteroaryl, wherein each heterocyclyl or heteroaryl is optionally substituted with one to four
ZZ.

R’ is heterocyclyl or heteroaryl, wherein each heterocyclyl or heteroaryl is optionally

25  substituted with one to four Z3;

R?is heterocyclyl or heteroaryl, wherein each heterocyclyl or heteroaryl is optionally

substituted with one to four Z*;

24
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R? is hydrogen, halo, <CN, -NOz, -O-R”, -N(R®)R?), -S(O)-R7, -S(O)R’, -S(O)N(R ), -
C(O)R’, -OC(0)-R, -C(O)O-R, -OC(O)O-R’, ~-OCIOINRHR'). ~-C(ONR)z, -
N(RHC(O)R), Cio alkyl, Cas alkenyl, Ca. alkynyl, Ci.o alkylthio, Ci.c haloalkyl, Caas

cycloalkyl, aryl, heterocyclyl, or heteroaryl;

wherein each Cio alkyl, Ca.6 alkenyl, Cag alkynyl, Cis alkylthio, Cis haloalkyl, Cs.15
cycloalkyl, aryl, heterocyclyl, and heteroaryl may be optionally substituted with one

to four Z°;

R®is hydrogen, -C(O)-R7, <C(O)O-R, -C(OIN(R")z, Ciy alkyl, Cas alkenyl, Cas alkynyl, Crs

haloalkyl, Csas cycloalkyl, aryl, heterocvelyl. or heteroaryl;

wherein each Cio alkyl, Cas alkenyl, Co.s alkynyl, Ci.6 haloalkyl, Cs.is cycloalkyl,

aryl, heterocyclyl, and heteroaryl may be optionally substituted with one to four Z;

each R is independently hydrogen, Civ alkyl, Ca alkenyl, Cas alkynyl, Cis haloalkyl, Cs.is

cycloalkyl, aryl, heterocyclyl, or heteroaryl;

wherein each Crs alkyl, Cz alkenyl, Ca6 alkynyl, Ci.o haloalkyl, Cs.is cycloalkyl.

aryl, heterocyclyl, and heteroaryl may be optionally substituted with one to four Z7;

R® and R? at each occurrence are independently hydrogen, -S(0O)2R Y, -C(0)-R'Y, -C(0)O-
R, -CLOINR'NR™, Cro alkyl, Cas alkenyl, Caro alkynyl, Ci.s haloalkyl, Cs.15 cycloalkyl,

aryl, heterocyclyl, or heteroaryl:

wherein cach Ciy alkyl, Cas alkenyl, Cas alkynyl, Cis haloalkyl, Cias cycloalkyl,

aryl, heterocyclyl, or heteroaryl may be optionally substituted with one to four Z%;

R!% and R at each occurrence are independently hydrogen, Cioo alkyl, Cze alkenyl, Cai

alkynyl, Ci.¢ haloalkyl, Cs.15 cycloalkyl, aryl. heterocyclyl. or heteroaryl,

wherein each Cioo alkyl, C2.6 alkenyl, Ca.s alkynyl, Ci.6 haloalkyl, Ci.is cycloalkyl,

aryl, heterocyclyl, and heteroaryl optionally is substituted with one to four Z'%;

cachZ!, 2% 7%, 74, 2°, 78, 77, and Z% is independently hydrogen, oxo, halo, -NOz, -N3, -CN.,
thioxo, Cr.g alkyl, Cos alkenyl, Cze alkynyl, Cais cyeloalkyl, Cix haloalkyl, arvl, heteroaryl,
heterocyelyl, -0-R2, -C(O)-R 2, -C(O)O-RE, -C(O)NR PR, -NRPYRY), -

N(R PRy, -SNRIPC(O)-RE, -NRHC(OYO-R2, NRHCOINR PR, =
N(R%)8(0)2(R %), -NRIZS(0)RNR PHRM), -NRS(0)0(R"?), -OC(O)R 2, -0C(O)-
N(R™YR™), -P(ONOR )z, -OP(OYOR =), -CHP(OHOR 2y, ~OCHP(OWOR M), -
CENOCHPIONOR):, -PIOYRDOR ), -OP(OYRH)OR ), ~CHPIOHRPHORY, «

25
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OCHP(OWRDOR), -CIOWOCHPIONREKOR'?), -POYNR)2)2, -OP(OYN(R 22, -
CH2PEOYN(R P)2)2 -OCHPAOYN(R )2, -CLOIOTHPIONN(R 2)2)z, -P(ONN(RP))OR'),
SOP(ONN(R)2)(OR ), ~CHPOWNR D) NOR 1, -OCHPIOYNR P)2)(OR 2, -
CEOWCHPIOINR 2R)OR Y, “PIOYRZYN(R '2)2), ~OP(OYRZHN(R )2, -
CHPIOWRPNR ), -OCHPONRDHNIR )2y, ~CHHIOCHLPIONRPN(R )2, -S1(R'P)s,
-S-R'%, -S(O)R 2, -S(OYNH)IR 2, -S(0)2R * or -S(O)RNR YR M™Y;

wherein any alkyl, alkenyl, alkynyl, cycloalkyl, haloalkyl, aryl, heteroaryl or

heterocyelyl is optionally substituted with one to four Z'* groups;

each Z" 1s independently oxe, halo, thioxo, -NO2, -CN. -N3, Cyrs alkyl, Cas alkenvl, Cos

a.lkvnyl. Ca.us cycloalkyl, Cig haloalkyl, Cis hydroxyalkyl, aryl, heteroaryl, heterocycelyl, -O-
2 -COR, -C(OYO-RY, -CLONRHRM), -NRHRY, -NRMA(R'™) ', -NRH-C(O)R”,

-N(R12 ICIOYOR'), -NRPDIC(OIN(R YR, -N(R)S(0)2(R "), -N(RHS(0)2-NR PR M), -

N(R'HS(0):20(R ), -OCIORY, -OC(OYOR, OCIO)-N(RPHR™), <CIOINR -

S(O)2RE, -Si(R1)s, -S-RE, -S(O)R'?, -S(ONNH)R %, ~S(0):R'? or -S(O)N(R )R )

wherein any alkyl, alkenyl, alkynyl, cveloalkyl, aryl, heteroaryl or heterocyclyl is

optionally substituted with one to four Z'* groups;

gach R' is independently hydrogen, Ci-y alkyl, Ca-¢ alkenyl, Ca-¢ alkynyl, Cias cycloalkyl,

aryl, heteroaryl or heterocyclyl,

wherein any alkyl, alkenvl, alkynyl, cycloalkyl, aryl, heteroaryl or heterocyclyl is

optionally substituted with one to four Z!" groups;

R!* and R at each occurrence are each independently hydrogen, Ci. alkyl, Ca. alkenyl, Ca

alkynyl, Cas cycloalkyl, aryl, heteroaryl or heterocyelyl:

wherein any alkyl, alkenyl, alkynyl, cyeloalkyl. aryl, heteroaryl or heterocyelyl is
optionally substituted with one to four Z'® groups, or R? and R together with the
nitrogen to which they are attached form a heterocyclvl, wherein said heterocyclyl is
optionally substituted with one to four Z'® groups;
each R" is independently halo, -CN, -NO2, <O-R’, -NR¥(R?), -S(0)-R’, -S(O):R’,
S(O)RNR):, -C(O)R’, -OC(O)-R’, -C(O)O-R’, -OC(O)O-R’, -OC(OIN(R!)(R ), -
CIOIN(R )2, -N(RDCLONRT), Croo alkyl, Cre alkenyl, Ca alkynyl, Cro alkylthio, Cius

haloalkyl, Caas cycloalkyl, aryl. heterocyvelyl, or heteroaryl; and
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each Z'° is independently oxo, thioxo, hydroxy, halo, -NOz, -N3, -CN, C.9 alkyl, C2- alkenyl,
C2-6 alkynyl, Cs.15 cycloalkyl, Ci-s haloalkyl, aryl, heteroaryl, heterocyclyl, -O(Ci-9

alkyl), -O(C2-6 alkenyl), -O(C2- alkynyl), -O(Cs-1s5 cycloalkyl), -O(Ci-s haloalkyl), -O(aryl), -
O(heteroaryl), -O(heterocyclyl), -NHz, -NH(C1-9 alkyl), -NH(C2-¢ alkenyl), -NH(C2-6
alkynyl), -NH(Cs.15 cycloalkyl), -NH(C1-s haloalkyl), -NH(aryl), -

NH(heteroaryl), -NH(heterocyclyl), -N(Ci-9 alkyl)a, -N(Cs-15 cycloalkyl)z, -N(C2-6 alkenyl)z, -
N(C2-6 alkynyl)z, -N(C3.15 cycloalkyl)z, -N(Ci-s haloalkyl)z, -N(aryl)2, -N(heteroaryl)a, -
N(heterocyclyl)z, -N(Ci-9 alkyl)(Cs-15 cycloalkyl), -N(Ci-9 alkyl)(Ca-6 alkenyl), -N(Ci-9
alkyl)(Cz-6 alkynyl), -N(Ci-9 alkyl)(Cs-15 cycloalkyl), -N(Ci-9 alkyl)(Ci-s haloalkyl), -N(Ci-9
alkyl)(aryl), -N(Ci-9 alkyl)(heteroaryl), -N(Ci-9 alkyl)(heterocyclyl), -C(O)(Ci-9

alkyl), -C(O)(Ca-6 alkenyl), -C(O)(C2-6 alkynyl), -C(O)(Cs-15 cycloalkyl), -C(O)(Ci-s
haloalkyl), -C(O)(aryl), -C(O)(heteroaryl), -C(O)(heterocyclyl), -C(O)O(Ci-9

alkyl), -C(O)O(C2-6 alkenyl), -C(O)O(Ca- alkynyl), -C(O)O(Cs-15 cycloalkyl), -C(O)O(Ci-s
haloalkyl), -C(O)O(aryl), -C(O)O(heteroaryl), -C(O)O(heterocyclyl), -C(O)NHz, -
C(O)NH(C1- alkyl), -C(O)NH(C2- alkenyl), -C(O)NH(C2-6 alkynyl), -C(O)NH(C3-15
cycloalkyl), -C(O)NH(C:-s haloalkyl), -C(O)NH(aryl), -C(O)NH(heteroaryl), -
C(O)NH(heterocyclyl), -C(O)N(Ci- alkyl)2, -C(O)N(Cs-15 cycloalkyl)z, -C(O)N(C2-6
alkenyl)z, -C(O)N(C2-6 alkynyl)2, -C(O)N(Cs-15 cycloalkyl)z, -C(O)N(Ci-s haloalkyl), -
C(O)N(aryl)2, -C(O)N(heteroaryl)z, -C(O)N(heterocyclyl)2, -NHC(O)(Ci-9

alkyl), -NHC(O)(Cz-6 alkenyl), -NHC(O)(Cz-6 alkynyl), -NHC(O)(Cs-15

cycloalkyl), -NHC(O)(Ci-s haloalkyl), -NHC(O)(aryl), -NHC(O)(heteroaryl), -
NHC(O)(heterocyclyl), -NHC(O)O(C1-9 alkyl), -NHC(O)O(C2-6 alkenyl), -NHC(O)O(C2-6
alkynyl), -NHC(O)O(Cs.15 cycloalkyl), -NHC(O)O(C1-s haloalkyl), -NHC(O)O(aryl), -
NHC(O)O(heteroaryl), -NHC(O)O(heterocyclyl), -NHC(O)NH(C1-9 alkyl), -NHC(O)NH(C2-6
alkenyl), -NHC(O)NH(C2-6 alkynyl), -NHC(O)NH(Cs3-15 cycloalkyl), -NHC(O)NH(C1-s
haloalkyl), -NHC(O)NH(aryl), -NHC(O)NH(heteroaryl), -NHC(O)NH(heterocyclyl), -SH, -
S(Cialkyl), -S(Cz-6 alkenyl), -S(C2-6 alkynyl), -S(Cs-15 cycloalkyl), -S(Ci-s haloalkyl), -
S(aryl), -S(heteroaryl), -S(heterocyclyl), -NHS(O)(Ci-9 alkyl), -N(Ci-9 alkyl)(S(O)(Ci-9 alkyl),
-S(O)N(C1-9 alkyl)z, -S(O)(C1-9 alkyl), -S(O)(NH)(C1-9 alkyl), -S(O)(C2-6 alkenyl), -S(O)(Ca-6
alkynyl), -S(O)(Cs-15 cycloalkyl), -S(O)(Ci-s haloalkyl), -S(O)(aryl), -S(O)(heteroaryl), -
S(O)(heterocyclyl), -S(O)2(Ci-9 alkyl), -S(O)2(C2-6 alkenyl), -S(O)2(Ca-6 alkynyl), -S(O)2(Cs-15
cycloalkyl), -S(O)2(C1-s haloalkyl), -S(O)2(aryl), -S(O)z(heteroaryl), -S(O)z(heterocyclyl), -
S(O)2NH(C1- alkyl), or -S(O)2N(C1-9 alkyl)2;

27
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wherein any alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl is optionally
substituted with one to four balo, Ci.9 alkyl, Ci.5 haloalkyl, -OH, -NHa, -NH(Ci.9
alkyl), -NH(C3.5 cycloalkyl), -NH(Cy.s haloalkyl), -NH{ary}), -
NHheteroaryl), -NH(heterocycelyl), -N(Ci.9 alkyl)z, -N(C3.15
5 cycloalkyl)z, -NHC(O)C1.15 cycloalkyl), -NHC(O)(Ci-s haloalkyl), -NHC(O)(aryl), -

NHC(O)(heteroaryl), -NHC(O)(heterocyelyl), -NHC(OYO(C.0 alkyl), -NHC(O)O(Cz-6
alkynyl), -NHC(O)YO(Cs5 cycloalkyl), -NHC(O)O(Cis haloalkyl), -NHC{O)O(aryl),
~-NHC(O)O(heteroaryl). -NHC(O)O(heterocyclyl), -NHC(O)NH(C 1.0 alkyl), ~
SCOYNHYC19 alkyl), S(0)2ACi.0 alkyl), =S(O)(Ca.15 cycloalkyl), =S(O)AC1.s

10 haloalkyl), -S(O)2(aryl), -S(O)a(heteroaryl), -S(O)a(heterocyclyl), -S(O)2NH(C1.9
alkyl), -S(0)N(Cr.9 alkyl)2, -O(Ca.15 cycloalkyl), -O(C) s haloalkyl), -O(aryl), -
Otheteroaryl), -Otheterocyelyl), or -O(Ci.y alkyl);

misQ, 1, or2;

or a pharmaceutically acceptable salt, tautomer, stereoisomer, mixture of stereoisomers,

15  prodrug, or deuterated analog thereof.

In certain embodiments, the compound of Formula 1 is represented by Formula IA:

wherein R1-R?, R and m arce as described herein,

In certain embodiments, the compound of Formula I is represented by Formula IB:

20

wheretn RU=R®, R and m are as described herein.

In certain embodiments, m is 0, In certain embodiments, R is hydrogen.
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In certain embodiments, provided is a compound of Formula IL:

I
wherein R!, R?, R?, R and R® are as defined herein.

In certain embodiments, provided is a compound of Formula HTA:

HA
wherein R!, R%, RY, R® and R® are as defined herein.

In certain embodiments, provided is a compound of Formula III:

3 - JR!
W"\:_’I
S
5
R4 / N
R® 1

wherein R!, RY, R’ and R are as defined herein,
W, X and Y are cach independently N or C;
nis 1,2, or3;

each 77 is independently hydrogen, oxo, halo, -NOz, -Nz, -CN, thioxo, Cis alkyl, Ca.s alkenyl,
Ca. alkynyl, Cs.5 cycloalkyl, Cis haloalkyl, aryl, heteroaryl, heterocyelyl, -O-R'2, -C(O)-R"%,
-C(OYO-RZ, -C(O)-NR YR, NRIWR M), NRP )R, NRP)C(0)-

R, N(RP)C(OYO-RZ, -NRDHCOMNRFHRMY, -NRHS(O)2(R'?), -NRZS(O)NR )R ),
-NR'Z§(0)20(R %), ~OC(OR ", -OC(O)-NR )R, -P(OYOR?)z, -OP(O)OR %)z, -
CHIP(OHOR ™y, «OCHPIONOR 0, ~CLOM0OCHPIOXOR ), -POYRPOR 2, -
OP(O)R'PHORD), ~-CHP(OHREPWORE), -QCHPIOWRH(ORS, -
CLOYOCHPIOWRPHOR', -POYN(R P)a)z, ~OP(ONN(R *)2)z, ~CHPOWUNR )2 ), -
OCHPOINR Pz, ~CIOIOCHPOINR' D)), -PIOYN(R F)2)(OR ), -

29
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OP(OY)N(R)2)(OR?), ~CHPEOUNR12)(OR 2, -OCHPIOINRZR)OR ', -
CHHOCHPOWNR 2)(OR P, -P(OYRZP)IN(R ")), -OP(OYRHN(R ), -
CHPTORDHIN(R D)), -OCHPOHR PUN(R D)), ~CLOIOICHPONRDNR P2y, -SIR D), -
S-RE, -S(O)R 2, -S(O)NH)IR 2, -S(0):R 2 o1 -S(O):NR PR M);

h

wherein any alkvl, alkenyl, alkynyl, cycloalkyl, haloalkyl aryl, heteroaryl or

heterocyclyl is optionally substituted with one to four Z'? groups;

each Z'% is independently oxo, halo, thioxo, -NOz, -CN, -Nz, Civ alkyl, Ca.6 alkenyl, Ca
alkynyl, Cs.15 cycloalkyl. Cis haloalkyl, Ci.s hydroxyalkyl, aryl, heteroaryl, heterocyelyl, -O-
R, -C(ORY, -C(O)O-R”, -CLONR )R ™) -NR YR M), -NRPRR™Y) ', -COINRP)-

10 S(ORRE, -NRD-CIORE, -NRHCOIOR), -NRICONRPHRM), -
NR®S(0)a(R ), -N(RZ)S(0)-NR ) R™), -N(R*)S(0)20(R?), -OC(ORY, -
OC(OYORY, -OC(O)-NRPYRM), -Si(RF)3, -8-RY, -S(OIR?, -S(ONNH)R', -S(O):R"?
or =S(ORN(R YR M),

2019203122 03 May 2019

wherein any alkyl, alkenvl, alkynyl, cycloalkyl, arvl, heteroaryl or heterocyclyl is

e,
tNn

optionally substituted with one to four Z'° groups:
each R'? is independently hydrogen, Ci-9 alkyl, Ca-¢ alkenyl, Ca-¢ alkynyl, C3.5 cycloalkyl,
aryl, heteroaryl or heterocyelyl,
wherein any alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl or heterocyclyl is
optionally substituted with one to four Z' groups;
20 RMand R' at each occurrence are each independently hydrogen, Cir.o alkyl, Cz:6 alkenyl, Ca
alkynyl, Ca.us cycloalkyl, aryl, heteroaryl or heterocyelyl;
wherein any alkyl, alkenyl, alkynyl, cveloalkyl, aryl, heteroaryl or heterocyclyl is
optionally substituted with one to four Z'" groups, or R'? and R'* together with the

nitrogen to which they are attached formn a heterocyelyl, wherein said heterocyclyl is

NS}
i

optionally substituted with one to four Z'® groups; and

cach Z'" is independently oxo, thioxo, hydroxy, halo, -NO3, -Nz, -CN, Ci alkyl, C2. alkenyl,
Ca alkynyl, Caas eycloalkyl, Cis haloalkyl, aryl, heteroaryl, heterocyelyl, ~O(Ciy
alkyl), ~O(Ca.6 alkenyl), -O(Ca.s alkynyl), -O(Cs.15 eycloalkyl), ~-O(Ci.s haloalkyl), -O(aryl). -
Ofheteroaryl), ~-O(heterocyelyl), -NHa, -NH(C 1.0 alkyl), -NH(Cz6 alkenyl), -NH(Cz.4

30 alkynyl), -NH{Cu.15 cycloalkyl), -NH(C1.s haloalkyl), -NH(aryl), -
NH(heteroaryl), -NH(heterocyelyl), -N(Ci.o alkyl)z, -N(Csas cycloalkyl)z, -N(Cas alkenyl), -
N(C2.6 alkynyl)z, -N(Cs.15 cyeloalkyl)z, -N(Cy.s haloalkyl)s, -N(aryl)z. -N(heteroaryl)s, -

30
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N(heterocyclyl)z, -N(C1-9 alkyl)(Cs-15 cycloalkyl), -N(Ci-9 alkyl)(Ca-6 alkenyl), -N(Ci-9
alkyl)(Cz-6 alkynyl), -N(Ci-9 alkyl)(Cs-15 cycloalkyl), -N(Ci-9 alkyl)(Ci-s haloalkyl), -N(Ci-9
alkyl)(aryl), -N(Ci-9 alkyl)(heteroaryl), -N(Ci-9 alkyl)(heterocyclyl), -C(O)(Ci-9

alkyl), -C(O)(Ca-6 alkenyl), -C(O)(C2-6 alkynyl), -C(O)(Cs-15 cycloalkyl), -C(O)(Ci-s
haloalkyl), -C(O)(aryl), -C(O)(heteroaryl), -C(O)(heterocyclyl), -C(O)O(Ci-9

alkyl), -C(O)O(C2-6 alkenyl), -C(O)O(C2-6 alkynyl), -C(O)O(Cs-1s cycloalkyl), -C(O)O(Ci-s
haloalkyl), -C(O)O(aryl), -C(O)O(heteroaryl), -C(O)O(heterocyclyl), -C(O)NHa, -
C(O)NH(C1- alkyl), -C(O)NH(C2- alkenyl), -C(O)NH(C2-6 alkynyl), -C(O)NH(C3-15
cycloalkyl), -C(O)NH(C-s haloalkyl), -C(O)NH(aryl), -C(O)NH(heteroaryl), -
C(O)NH(heterocyclyl), -C(O)N(Ci- alkyl)2, -C(O)N(Cs-15 cycloalkyl)z, -C(O)N(C2-6
alkenyl)z, -C(O)N(C2-6 alkynyl)2, -C(O)N(Cs-15 cycloalkyl)z, -C(O)N(Ci-s haloalkyl), -
C(O)N(aryl)2, -C(O)N(heteroaryl)z, -C(O)N(heterocyclyl)2, -NHC(O)(Ci-9

alkyl), -NHC(O)(Cz-6 alkenyl), -NHC(O)(Cz-6 alkynyl), -NHC(O)(Cs-15

cycloalkyl), -NHC(O)(Ci-s haloalkyl), -NHC(O)(aryl), -NHC(O)(heteroaryl), -
NHC(O)(heterocyclyl), -NHC(O)O(C1-9 alkyl), -NHC(O)O(C2-6 alkenyl), -NHC(O)O(C2-6
alkynyl), -NHC(O)O(Cs-15 cycloalkyl), -NHC(O)O(C1-s haloalkyl), -NHC(O)O(aryl), -
NHC(O)O(heteroaryl), -NHC(O)O(heterocyclyl), -NHC(O)NH(C1-9 alkyl), -NHC(O)NH(C2-6
alkenyl), -NHC(O)NH(C2-6 alkynyl), -NHC(O)NH(Cs3.15 cycloalkyl), -NHC(O)NH(C1-s
haloalkyl), -NHC(O)NH(aryl), -NHC(O)NH(heteroaryl), -NHC(O)NH(heterocyclyl), -SH, -
S(Ci-alkyl), -S(Cz-6 alkenyl), -S(C2-6 alkynyl), -S(Cs-15 cycloalkyl), -S(Ci-s haloalkyl), -
S(aryl), -S(heteroaryl), -S(heterocyclyl), -NHS(O)(Ci-9 alkyl), -N(Ci-9 alkyl)(S(O)(Ci-9 alkyl),
-S(O)N(C1-9 alkyl)z, -S(O)(C1-9 alkyl), -S(O)(NH)(C1-9 alkyl), -S(O)(C2-6 alkenyl), -S(O)(Ca-6
alkynyl), -S(O)(Cs-15 cycloalkyl), -S(O)(Ci-s haloalkyl), -S(O)(aryl), -S(O)(heteroaryl), -
S(O)(heterocyclyl), -S(O)2(Ci-9 alkyl), -S(O)2(C2-6 alkenyl), -S(O)2(Ca-6 alkynyl), -S(O)2(Cs-15
cycloalkyl), -S(O)2(C1-s haloalkyl), -S(O)2(aryl), -S(O)z(heteroaryl), -S(O)2(heterocyclyl), -
S(O)2NH(C1-9 alkyl), or -S(O)2N(Ci-9 alkyl)2;

wherein any alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl is optionally
substituted with one to four halo, Ci-9 alkyl, Ci-s haloalkyl, -OH, -NH2, -NH(Ci-9
alkyl), -NH(Cs-15 cycloalkyl), -NH(C-s haloalkyl), -NH(aryl), -

NH(heteroaryl), -NH(heterocyclyl), -N(Ci-9 alkyl)2, -N(Cs-15

cycloalkyl)2, -NHC(O)(C3-15 cycloalkyl), -NHC(O)(Ci-s haloalkyl), -NHC(O)(aryl), -
NHC(O)(heteroaryl), -NHC(O)(heterocyclyl), -NHC(O)O(Ci-9 alkyl), -NHC(O)O(C2-6
alkynyl), -NHC(O)O(Cs.15 cycloalkyl), -NHC(O)O(Ci-s haloalkyl), -NHC(O)O(aryl),
-NHC(O)O(heteroaryl), -NHC(O)O(heterocyclyl), -NHC(O)NH(C\-9 alkyl), -
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S(OYNH)Y(C19 alkyl), S(OQ)(Ciroo alkyl), -S(O)(Ca.15 cyeloalkyl), -S(O)A(Crg
haloalkyl), -§(O)x(aryl), -S(O)z(heteroaryl), -8(O)a(heterocyclyl), -S(O)NH(C1.9
alkyl), -S(O):N(Cr0 alkyl)z, -O(Csas cycloalkyl), -O(Cix haloalkyl), -O(aryl), -
O(heteroaryl), -Otheterocyclyl), or -O(Ci9 alkyl)

h

or a pharmaceutically acceptable salt, tautomer, stereoisomer, mixture of stereoisomers,

prodrug, or deuterated analog thereof.

In certain embodiments, provided is a compound of Formula HIA:

2019203122 03 May 2019

HIA
wherein R, R“? R? and R® are as defined herein,

10 W, XandY are each independently N or C;
nis i, 2.0r3:;

each Z° is independently hydrogen, oxo, halo. -NO», N3, -CN, thioxo, Cis alkyl, Ca. alkenyl,
Cas alkynyl, Cz.15 cycloalkyl, Cyx haloalkyl, aryl, heteroaryl, heterocyclyl, -O-R'?, -C(0)-R",
-CIOYO-RP, -CLO)X-N(R PHRM), NRPHR ), -NRP)R(R™) -NRZ)C(O)-

15 R2 -NRPHCO)O-RE, -NRDHCONR YR, -N(RFIS(O)2R'?), -NRZS(O):NR PR M),
“NRES(0)20(R %), -OC(OIR™, ~OC(O)-NR IR, -P(OYOR?)2, “OP(ONOR s, -
CH2PCOHOR 2, ~OCHPIONOR P h, -CIOWOCHPONOR ), -P(OYR PYORY), -
OP(OYRZH(OR ), -CHaPUONRIHOR?), ~OCHPOUR 2N OR, -
CIOMOCHPIONRZROR Y, -POYN(R P)2)2, ~-OP(OYN(R P12)2, ~<CHAPOHN(R P)0)s, -

20 OCHPENNR )2, -CIOOCHPIOI(INR D)o, -POYWNR )2 (OR 12, -
OP(OYN(R™)12)(OR ), -CHPIOUNR 1) OR '3, -OCHPOINRZ)OR M, -
CEOHOCHPOUNR ER)OR 2, -POYR'HN(R 2)2), -OP(OWRHN(R %)), -
CHOPCOYRIDHN(R D)), ~OCHPIOHRHINR )y, ~CIOMOCHPONRDHN(R )2y, -SIR3, -
S-RE, -S(O)R ', -S(ONNH)RZ, -S(O):R'? o1 -S(O)2N(R P)(R y:

25 wherein any alkyl, alkenyl, alkynyl, evcloalkyl, haloalkyl aryl, heteroaryl or

heterocyelyl is optionally substituted with one to four Z'* groups;

3
)
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each Z'* is independently oxo, halo, thioxo, -NOz, -CN, -N3, C1.9 alkyl, C2.¢ alkenyl, Ca-6
alkynyl, Cs.15s cycloalkyl, Ci-s haloalkyl, aryl, heteroaryl, heterocyclyl, -O-

R", -C(O)R"?, -C(0)O-R", -C(O)N(R)(R"), -N(RP)(R'), -N(R)2(R'") 7, -N(R'?)-C(O)R",
-N(R™)C(0)O(R"), -NR)C(ONRP)RM), -N(R'*)S(0)2(R"?), -N(R")S(0)2-N(RP)(R'), -
N(R')S(0)20(R"?), -OC(O)R'?, -OC(O)OR'?, -OC(0)-N(RP*)(R'), -Si(R'?)3, -S-R'?, -
S(O)R'?, -S(O)(NH)R'?, -S(0)2R'? or -S(0)2N(RP)(R);

wherein any alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl or heterocyclyl is

optionally substituted with one to four Z'® groups;

each R'? is independently hydrogen, Ci-9 alkyl, C2-¢ alkenyl, C2-6 alkynyl, C3.15 cycloalkyl,
aryl, heteroaryl or heterocyclyl,

wherein any alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl or heterocyclyl is

optionally substituted with one to four Z!® groups;

R'"3 and R' at each occurrence are each independently hydrogen, Ci.9 alkyl, C2.6 alkenyl, Ca-6

alkynyl, Cs.1s cycloalkyl, aryl, heteroaryl or heterocyclyl;

wherein any alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl or heterocyclyl is
optionally substituted with one to four Z'® groups, or R!*and R!“ together with the
nitrogen to which they are attached form a heterocyclyl, wherein said heterocyclyl is

optionally substituted with one to four Z'® groups; and

each Z'° is independently oxo, thioxo, hydroxy, halo, -NOz2, -N3, -CN, C.9 alkyl, C2-¢ alkenyl,
C2-6 alkynyl, Cs.15 cycloalkyl, Ci-s haloalkyl, aryl, heteroaryl, heterocyclyl, -O(Ci-9

alkyl), -O(Cz-6 alkenyl), -O(C2-6 alkynyl), -O(Cs-15 cycloalkyl), -O(Ci-s haloalkyl), -O(aryl), -
O(heteroaryl), -O(heterocyclyl), -NHz, -NH(C1-9 alkyl), -NH(C2-¢ alkenyl), -NH(C2-6
alkynyl), -NH(Cs.15 cycloalkyl), -NH(C1-s haloalkyl), -NH(aryl), -

NH(heteroaryl), -NH(heterocyclyl), -N(Ci-9 alkyl)a, -N(Cs-15 cycloalkyl)z, -N(C2-6 alkenyl)2, -
N(C2-6 alkynyl)z, -N(Cs.15 cycloalkyl)z, -N(Ci-s haloalkyl)z, -N(aryl)2, -N(heteroaryl)a, -
N(heterocyclyl)a, -N(Ci-9 alkyl)(Cs-15 cycloalkyl), -N(Ci-9 alkyl)(Ca-6 alkenyl), -N(Ci-9
alkyl)(Ca-6 alkynyl), -N(Ci-9 alkyl)(Cs-15 cycloalkyl), -N(Ci-9 alkyl)(Ci-s haloalkyl), -N(Ci-9
alkyl)(aryl), -N(Ci-9 alkyl)(heteroaryl), -N(Ci-9 alkyl)(heterocyclyl), -C(O)(Ci-9

alkyl), -C(O)(Ca-6 alkenyl), -C(O)(C2-6 alkynyl), -C(O)(Cs-15s cycloalkyl), -C(O)(Ci-s
haloalkyl), -C(O)(aryl), -C(O)(heteroaryl), -C(O)(heterocyclyl), -C(O)O(Ci-9

alkyl), -C(O)O(C2-6 alkenyl), -C(O)O(C2-6 alkynyl), -C(O)O(Cs-1s cycloalkyl), -C(O)O(Ci-s
haloalkyl), -C(O)O(aryl), -C(O)O(heteroaryl), -C(O)O(heterocyclyl), -C(O)NHa, -
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C(O)NH(C1-9 alkyl), -C(O)NH(C2- alkenyl), -C(O)NH(C2-6 alkynyl), -C(O)NH(C3-15
cycloalkyl), -C(O)NH(C-s haloalkyl), -C(O)NH(aryl), -C(O)NH(heteroaryl), -
C(O)NH(heterocyclyl), -C(O)N(Ci- alkyl)2, -C(O)N(Cs-15 cycloalkyl)z, -C(O)N(C2-6
alkenyl)z, -C(O)N(C2-6 alkynyl)2, -C(O)N(Cs-15 cycloalkyl)z, -C(O)N(Ci-s haloalkyl), -
C(O)N(aryl)2, -C(O)N(heteroaryl)z, -C(O)N(heterocyclyl)2, -NHC(O)(Ci-9

alkyl), -NHC(O)(Cz-6 alkenyl), -NHC(O)(Cz-6 alkynyl), -NHC(O)(Cs-15

cycloalkyl), -NHC(O)(Ci-s haloalkyl), -NHC(O)(aryl), -NHC(O)(heteroaryl), -
NHC(O)(heterocyclyl), -NHC(O)O(C1-9 alkyl), -NHC(O)O(C2-6 alkenyl), -NHC(O)O(C2-6
alkynyl), -NHC(O)O(Cs.15 cycloalkyl), -NHC(O)O(C1-s haloalkyl), -NHC(O)O(aryl), -
NHC(O)O(heteroaryl), -NHC(O)O(heterocyclyl), -NHC(O)NH(C1-9 alkyl), -NHC(O)NH(C2-6
alkenyl), -NHC(O)NH(C2-6 alkynyl), -NHC(O)NH(C3-15 cycloalkyl), -NHC(O)NH(C-s
haloalkyl), -NHC(O)NH(aryl), -NHC(O)NH(heteroaryl), -NHC(O)NH(heterocyclyl), -SH, -
S(Cialkyl), -S(Cz-6 alkenyl), -S(C2-6 alkynyl), -S(Cs-15 cycloalkyl), -S(Ci-s haloalkyl), -
S(aryl), -S(heteroaryl), -S(heterocyclyl), -NHS(O)(Ci-9 alkyl), -N(Ci-9 alkyl)(S(O)(Ci-9 alkyl),
-S(O)N(C1-9 alkyl)z, -S(O)(C1-9 alkyl), -S(O)(NH)(C1-9 alkyl), -S(O)(C2-6 alkenyl), -S(O)(Ca-6
alkynyl), -S(O)(Cs-15 cycloalkyl), -S(O)(Ci-s haloalkyl), -S(O)(aryl), -S(O)(heteroaryl), -
S(O)(heterocyclyl), -S(O)2(Ci-9 alkyl), -S(O)2(C2-6 alkenyl), -S(O)2(Ca-6 alkynyl), -S(O)2(Cs-15
cycloalkyl), -S(O)2(C1-s haloalkyl), -S(O)2(aryl), -S(O)z(heteroaryl), -S(O)z(heterocyclyl), -
S(O)2NH(C1- alkyl), or -S(O)2N(C1-9 alkyl)2;

wherein any alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl is optionally
substituted with one to four halo, Ci-9 alkyl, Ci-s haloalkyl, -OH, -NH2, -NH(Ci-9
alkyl), -NH(Cs-15 cycloalkyl), -NH(C-s haloalkyl), -NH(aryl), -

NH(heteroaryl), -NH(heterocyclyl), -N(Ci-9 alkyl)2, -N(C3-15

cycloalkyl)2, -NHC(O)(Cs-15 cycloalkyl), -NHC(O)(Ci-s haloalkyl), -NHC(O)(aryl), -
NHC(O)(heteroaryl), -NHC(O)(heterocyclyl), -NHC(O)O(C1-9 alkyl), -NHC(O)O(C2-6
alkynyl), -NHC(O)O(Cs.15 cycloalkyl), -NHC(O)O(Ci-s haloalkyl), -NHC(O)O(aryl),
-NHC(O)O(heteroaryl), -NHC(O)O(heterocyclyl), -NHC(O)NH(C\-9 alkyl), -
S(O)Y(NH)(C1-9 alkyl), S(O)2(Ci-9 alkyl), -S(O)2(Cs-15 cycloalkyl), -S(O)2(Ci-s
haloalkyl), -S(O)2(aryl), -S(O)2(heteroaryl), -S(O)z2(heterocyclyl), -S(O)2NH(Ci-9
alkyl), -S(O)2N(Ci-9 alkyl)2, -O(Cs-15 cycloalkyl), -O(Ci-s haloalkyl), -O(aryl), -
O(heteroaryl), -O(heterocyclyl), or -O(Ci-9 alkyl);

or a pharmaceutically acceptable salt, tautomer, stereoisomer, mixture of stereoisomers,

prodrug, or deuterated analog thereof.
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In certain embodiments, provided is a compound of Formula 111A:

1A
wherein R, R“, R” and R® are as defined in claim 1,

W, X and Y are each independently N or C;

nis 1, 2, or 3;

each 7’ is independently hydrogen, oxo, halo, -NOa, N3, -CN, thioxo, Cy.¢ alkyl, Ca. alkenyl,
Cas alkynyl, Cz.15 cycloalkyl, Cyx haloalkyl, aryl, heteroaryl, heterocyclyl, -O-R'?, -C(O)-R",
-CUOO-R, -CO)-NRMHRM), -NR YR M), -NR )RR -NRHHC(O0)-

R, -N(R'HIC(O)O-RY, -NR H)CONRZHRM), -NRIS(O)(R'?), -NRZSORNR PR,
-NR'ZS(0)20(R %), -OC(OIR ", -OC(O)-N(RHR'™), -P(OYOR ), -OP(OYOR Py, -
CH2PCOHOR 2, ~OCHPIONOR i, -CIOYWOCHPONOR ), -P(OYR PYORY), -
OP(OY)RZYOR'), ~CHPUOYR DOR Y, ~OCHPONRPHOR ), -

COYOCHP(OHR KORY), -PO)NR )2}, ~-OP(OYN(R Ha)z, ~CHP(OHNR D)z, -
OCHPUYNR 2 )2)2, ~CEHOCHPUNNR )22, -POONNR P)2)(OR), -
OP(OYN(R™)12)(OR ), -CHPIOUNR ) OR '3, -OCHPOINRZR)OR M, -
CEHOCHPOWNR H2)(OR P, -P(OYRZP)N(R ")), -OP(OYRHN(R ), -
CHAPCOURDHINR )2, ~OCTHPOWRBDUNR D)), ~CLOXCHPONRDNR )23, -SI(R ),
SS-RE, -S(O)R 2, <S(ONNH)R ', -S(0):R 2 or -S(O):N(R )R H):

wherein any alkyl, alkenyl, alkynyl, cyeloalkyl, haloalkyl aryl, heteroaryl or

heterocyclyl is optionally substituted with one to four Z'? groups;

each Z'% is independently oxo, halo, thioxo, -NO3z, -CN, -Nz, C1 alkyl, Ca.6 alkenyl, Cae
alkynyl, Cs.15s cycloalkyl, Cis haloalkyl, Cis hvdroxyalkyl, aryl, heteroaryl, heterocyelyl, -O-
R, -C(O)RY, -C(OYO-RE, -CLOMN(RPHRMY, -NR'HRM), -N(RPR(R™) , -CLOIN(RP)-
S(O)2R", -N(R'™H)-C(O)R ", -N(RP)C(OYOR), -NRHCOINRPHR™, -
NR)S(0)2(R"), -N(R)S(0)2-NRHR '), -N(R)S(0)20(R"?), -OC(O)R, -

OC(OIORE, -OC(O)-N(RPHRM), -Si(R')3, -S-R, -S(O)R "%, -S(O)NH)R', -§(0):R"?

or -S(O)N(R YR ™);
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wherein any alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl or heterocyclyl is

optionally substituted with one to four Z'° groups;

each R'? is independently hydrogen, Ci- alkyl, C2.6 alkenyl, C2-¢ alkynyl, Cs.15 cycloalkyl,
aryl, heteroaryl or heterocyclyl,

wherein any alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl or heterocyclyl is

optionally substituted with one to four Z'° groups;

R and R' at each occurrence are each independently hydrogen, Ci.9 alkyl, C2.6 alkenyl, Ca-6

alkynyl, Cs.15 cycloalkyl, aryl, heteroaryl or heterocyclyl;

wherein any alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl or heterocyclyl is
optionally substituted with one to four Z'® groups, or R'* and R'* together with the
nitrogen to which they are attached form a heterocyclyl, wherein said heterocyclyl is

optionally substituted with one to four Z'® groups; and

each Z'° is independently oxo, thioxo, hydroxy, halo, -NOz2, -N3, -CN, Ci.9 alkyl, C2-¢ alkenyl,
C2-6 alkynyl, Cs.15 cycloalkyl, Ci-s haloalkyl, aryl, heteroaryl, heterocyclyl, -O(Ci-9

alkyl), -O(Cz-6 alkenyl), -O(C2-6 alkynyl), -O(Cs-15 cycloalkyl), -O(Ci-s haloalkyl), -O(aryl), -
O(heteroaryl), -O(heterocyclyl), -NHz, -NH(C1-9 alkyl), -NH(C2-¢ alkenyl), -NH(C2-6
alkynyl), -NH(Cs.15 cycloalkyl), -NH(C1-s haloalkyl), -NH(aryl), -

NH(heteroaryl), -NH(heterocyclyl), -N(Ci-9 alkyl)a, -N(Cs-15 cycloalkyl)z, -N(C2-6 alkenyl)z, -
N(C2-6 alkynyl)z, -N(Cs.15 cycloalkyl)z, -N(Ci-s haloalkyl)z, -N(aryl)2, -N(heteroaryl)a, -
N(heterocyclyl)z, -N(Ci-9 alkyl)(Cs-15 cycloalkyl), -N(Ci-9 alkyl)(Ca-6 alkenyl), -N(Ci-9
alkyl)(Cz-6 alkynyl), -N(Ci-9 alkyl)(Cs-15 cycloalkyl), -N(Ci-9 alkyl)(Ci-s haloalkyl), -N(Ci-9
alkyl)(aryl), -N(Ci-9 alkyl)(heteroaryl), -N(Ci-9 alkyl)(heterocyclyl), -C(O)(Ci-9

alkyl), -C(O)(Ca-6 alkenyl), -C(O)(C2-6 alkynyl), -C(O)(Cs-15 cycloalkyl), -C(O)(Ci-s
haloalkyl), -C(O)(aryl), -C(O)(heteroaryl), -C(O)(heterocyclyl), -C(O)O(Ci-9

alkyl), -C(O)O(C2-6 alkenyl), -C(O)O(Ca- alkynyl), -C(O)O(Cs-15 cycloalkyl), -C(O)O(Ci-s
haloalkyl), -C(O)O(aryl), -C(O)O(heteroaryl), -C(O)O(heterocyclyl), -C(O)NHa, -
C(O)NH(C1- alkyl), -C(O)NH(C2- alkenyl), -C(O)NH(C2-6 alkynyl), -C(O)NH(C3-15
cycloalkyl), -C(O)NH(C-s haloalkyl), -C(O)NH(aryl), -C(O)NH(heteroaryl), -
C(O)NH(heterocyclyl), -C(O)N(Ci- alkyl)2, -C(O)N(Cs-15 cycloalkyl)z, -C(O)N(C2-6
alkenyl)z, -C(O)N(C2-6 alkynyl)2, -C(O)N(Cs-15 cycloalkyl)z, -C(O)N(Ci-s haloalkyl), -
C(O)N(aryl)2, -C(O)N(heteroaryl)z, -C(O)N(heterocyclyl)2, -NHC(O)(Ci-9

alkyl), -NHC(O)(C2-6 alkenyl), -NHC(O)(Cz-6 alkynyl), -NHC(O)(Cs-15

cycloalkyl), -NHC(O)(Ci-s haloalkyl), -NHC(O)(aryl), -NHC(O)(heteroaryl), -
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NHC(O)(heterocyclyl), -NHC(O)O(C1-9 alkyl), -NHC(O)O(C2-6 alkenyl), -NHC(O)O(C2-6
alkynyl), -NHC(O)O(Cs.15 cycloalkyl), -NHC(O)O(C1-s haloalkyl), -NHC(O)O(aryl), -
NHC(O)O(heteroaryl), -NHC(O)O(heterocyclyl), -NHC(O)NH(C1-9 alkyl), -NHC(O)NH(C2-6
alkenyl), -NHC(O)NH(C2-6 alkynyl), -NHC(O)NH(C3.15 cycloalkyl), -NHC(O)NH(C1-s
haloalkyl), -NHC(O)NH(aryl), -NHC(O)NH(heteroaryl), -NHC(O)NH(heterocyclyl), -SH, -
S(Cialkyl), -S(Cz-6 alkenyl), -S(C2-6 alkynyl), -S(Cs-15 cycloalkyl), -S(Ci-s haloalkyl), -
S(aryl), -S(heteroaryl), -S(heterocyclyl), -NHS(O)(Ci-9 alkyl), -N(Ci-9 alkyl)(S(O)(Ci-9 alkyl),
-S(O)N(C1-9 alkyl)z, -S(O)(C1-9 alkyl), -S(O)(NH)(C1-9 alkyl), -S(O)(C2-6 alkenyl), -S(O)(Ca-6
alkynyl), -S(O)(Cs-15 cycloalkyl), -S(O)(Ci-s haloalkyl), -S(O)(aryl), -S(O)(heteroaryl), -
S(O)(heterocyclyl), -S(O)2(Ci-9 alkyl), -S(O)2(C2-6 alkenyl), -S(O)2(Ca-6 alkynyl), -S(O)2(Cs-15
cycloalkyl), -S(O)2(C1-s haloalkyl), -S(O)2(aryl), -S(O)z(heteroaryl), -S(O)z(heterocyclyl), -
S(O)2NH(C1- alkyl), or -S(O)2N(C1-9 alkyl)2;

wherein any alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl is optionally
substituted with one to four halo, Ci-9 alkyl, Ci-s haloalkyl, -OH, -NH2, -NH(Ci-9
alkyl), -NH(Cs-15 cycloalkyl), -NH(C-s haloalkyl), -NH(aryl), -

NH(heteroaryl), -NH(heterocyclyl), -N(Ci-9 alkyl)2, -N(Cs-15

cycloalkyl)2, -NHC(O)(C3-15 cycloalkyl), -NHC(O)(Ci-s haloalkyl), -NHC(O)(aryl), -
NHC(O)(heteroaryl), -NHC(O)(heterocyclyl), -NHC(O)O(C1-9 alkyl), -NHC(O)O(C2-6
alkynyl), -NHC(O)O(Cs.15 cycloalkyl), -NHC(O)O(Ci-s haloalkyl), -NHC(O)O(aryl),
-NHC(O)O(heteroaryl), -NHC(O)O(heterocyclyl), -NHC(O)NH(C\-9 alkyl), -
S(O)Y(NH)(C1-9 alkyl), S(O)2(Ci-9 alkyl), -S(O)2(Cs-15 cycloalkyl), -S(O)2(Ci-s
haloalkyl), -S(O)2(aryl), -S(O)2(heteroaryl), -S(O)z(heterocyclyl), -S(O)2NH(Ci-9
alkyl), -S(O)2N(Ci-9 alkyl)2, -O(Cs-15 cycloalkyl), -O(Ci-s haloalkyl), -O(aryl), -
O(heteroaryl), -O(heterocyclyl), or -O(Ci-9 alkyl);

or a pharmaceutically acceptable salt, tautomer, stereoisomer, mixture of stereoisomers,

prodrug, or deuterated analog thereof.

In certain embodiments, W is N, X is N-Z3, and Y is C-Z>. In certain embodiments,

W is C-Z3, X isN-Z3, and Y is C-Z°.

In certain embodiments, the compound of Formula I is represented by Formula IV:
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.R’
136 HN
RS _N o ~CN
= )
' B N
(Z°)q 1%

wherein R!, R?, R®, R® and Z* are as defined herein, qis 0, 1, 2, 3 or 4, ring A is a 5- or
6-membered cycloalkyl, heterocyclyl or heteroaryl ring, and ring B is a 6-membered
cycloalkyl, heterocyclyl or heteroaryl ring, provided that at least one heteroatom is present in
5  ring A or ring B such that R? is an optionally substituted bicyclic heterocyclyl or optionally
substituted bicyclic heteroaryl. In the above, the wavy line indicates the point of attachment
to the remainder of the molecule, where the attachment can through either ring (i.e., ring A or
ring B) of the optionally substituted bicyclic heterocyclyl or optionally substituted bicyclic

heteroaryl. In some embodiments, ring A and/or ring B comprisies an oxo (=O).

10 In certain embodiments, provided is a compound of Formula IVA:
R’
<° HN
R3_N -CN
LT
‘B N

(Z%q @ B :

wherein R!, R?, R®, R, Z4, q, ring A and ring B are as defined herein.

IVA

In certain embodiments, provided is a compound of Formula V:

3 R’
@h~Zy  R® BN

VV"\_:' |
\N)\TN N CN
< Z
N N

B s
Z4 @ R
(Z%q

15 wherein W, X, Y, R, R, R®, 73, Z% q, n, ring A and ring B are as defined herein.

\Y
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In certain embodiments, provided is a compound of Formula VA;

3N
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BN

-
B
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wherein W, X, Y, R!, R®, R®, 7°, 7% q, n, ring A and ring B are as defined herein,

VA

In certain embodiments, the compound of Formula [ is represented by Formula V1

2019203122 03 May 2019

b
wherein R!, R%, R%, Z%, Z*, q. n, ring A and ring B are as defined herein and Z° is
hydrogen, halo, ~CN, or -O-R 2,
In certain embodiments. the compound ot Formula I 15 represented by Formula VIA:
VIA
10 wherein R}, R, R®, Z°, Z%, g, n, ring A and ring B are as defined herein and Z° is

hydrogen, halo, -CN, or -O-R'%,

In certain embodiments, the compound of Formwla I is represented by Formula V1I:

VIL
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wherein R, R?, RY, 73, 7%, g, n, ring A and ring B are as defined herein,

In certain embodiments, the compound of Formula 1 is represented by Formula VIIA:

VIA

wherein R', R’, R®, Z°, Z%, q, n, ring A and ring B are as defined herein.

4

In certain embodiments, the compound of Formula 1 is represented by Formula VIII or

¢

2019203122 03 May 2019

Vill
wherein Z*, R}, R%, R® and R® are as defined herein and Z° is hydrogen, halo, ~CN, or -

O-R'%.

{0 In certain embodiments, the compound of Formula I is represented by Formula VIIIA
orIXA:

ViiA
wherein Z°, RL. R R® and R® are as defined herein and 77 is hydrogen, halo, —CN, or -
O-R,
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In certain embodiments, the compound of Formula 1 is represented by Formula X or
XI:

whetein Z°. R}, RY, R and R® are as defined herein.

5 In certain embodiments, the compound of Formula [ is represented by Formula XA or

XIA:

2019203122 03 May 2019

XIA

wherein Z°, R!, R*, R® and R® are as defined herein.
In certain embodiments, R® is hydrogen.

10 In certain embodiments, Z° is hydrogen, Ci.g alkyl, Cz.s cycloalkyl, heterocyclyl, aryl,

or heteroaryl;

wherein said Cig alkyl, Ca.15 cycloalkyl, heterocyelyl, aryl, or heteroaryl, may be
optionally substituted with one to four substituents indepel_l‘dently selected from the
group consisting of -CN, halo, -O-R"2, -C(O)-R", -OC(0)-R", -C(O)O-R", -C(O)-
15 NRPR?Y, -NRHR™), -NRPpRYY, -S(OR-R, -SiyR ), Cro alkyl, Csois
cycloalkyl, aryl, heterocyclyl, and heteroaryl; and
wherein said Cio alkyl, Csos eycloalkyl, heterocyclyl, aryl, or heteroaryl may
be optionally substituted with one to three substituents independently selected
trom the group consisting of halo, -O(Ci.s alkyl), ~C(OIN(Cy.0 alkyl)z, Cio
20 alkyl, and heterocyclyl.
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In certain embodiments, Z* is hydrogen, Ci.9 alkyl, C3.15 cycloalkyl, heterocyclyl, aryl,

or heteroaryl;

wherein said Ci-9 alkyl, Cs.15 cycloalkyl, aryl, or heterocyclyl, may be optionally
substituted with one to four substituents independently selected from the group
consisting of -CN, halo, -O-R'?, -C(0)-R"?, -OC(0)-R"?, -C(0)O-R"?, -C(0)-
N(RB)RM), -N(R")R™), -N(R")2(R'Y, -S(0)-R'?, -Si(R'?)3, C1-9 alkyl, C3-15
cycloalkyl, aryl, heterocyclyl, and heteroaryl; and

wherein said Ci-9 alkyl, Cs.15 cycloalkyl, heterocyclyl, or aryl may be optionally
substituted with one to three substituents independently selected from the group
consisting of halo, -O(C1-9 alkyl), -C(O)N(C1.9 alkyl)2, Ci-9 alkyl, and
heterocyclyl.

In certain embodiments, Z* is hydrogen or Ci.9 alkyl;

wherein said Ci-9 alkyl may be optionally substituted with one to four substituents
independently selected from the group consisting of -CN, halo, -O-R'?, -C(O)-R'?, -
OC(0)-R'%, -C(0)O-R"?, -C(0)-N(RP)(R™), -N(RP)RM), -N(RP)(R™)", -S(0)2-R "2,
-Si(R'?)3, C19 alkyl, C3-15 cycloalkyl, aryl, heterocyclyl, and heteroaryl; and

wherein said Ci-9 alkyl, Cs-15 cycloalkyl, heterocyclyl, or aryl may be
optionally substituted with one to three substituents independently selected
from the group consisting of halo, -O(C1.9 alkyl), -C(O)N(Ci-9 alkyl)2, Ci-9
alkyl, and heterocyclyl.

In certain embodiments, Z? is hydrogen or Ci-9 alkyl optionally substituted with one to
four substituents independently selected from the group consisting of -CN, halo, -O-R'?, -
C(0)O-R'?, -OC(0)-R'?, -N(RP)(R™M), -N(RP)(R')*, C1.9 alkyl, heterocyclyl, and
heteroaryl.

In certain embodiments, Z? is Cs.15 cycloalkyl, heterocyclyl, aryl, or heteroaryl;

wherein said Cs-15 cycloalkyl, heterocyclyl, aryl, or heteroaryl, may be optionally
substituted with one to four substituents independently selected from the group
consisting of -CN, halo, -O-R'?, -C(0)-R"?, -OC(0)-R ", -C(0)O-R"?, -C(0)-
N(RBP)RM), -N(RP)RM), -N(RP)(R'*, -S(0)-R!?, -Si(R!?)3, Ci9 alkyl, C315
cycloalkyl, aryl, heterocyclyl, and heteroaryl; and
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wherein said Ci-9 alkyl, Cs.15 cycloalkyl, aryl, heterocyclyl, or heteroaryl may
be optionally substituted with one to three substituents independently selected
from the group consisting of halo, -O(C1.9 alkyl), -C(O)N(Ci-9 alkyl)2, Ci-9
alkyl, and heterocyclyl.

In certain embodiments, Z* is C3.15 cycloalkyl, heterocyclyl, aryl, or heteroaryl;

wherein said Cs-15 cycloalkyl, heterocyclyl, or aryl may be optionally substituted with
one to four substituents independently selected from the group consisting of -CN,
halo, -O-R'?, -C(0)-R!?, -OC(0)-R!?, -C(0)O-R'?, -C(O)-N(R3)(R™), -N(RP)(R!), -
N(RP)2(RM™), -S(0)2-R'?, -Si(R'?)3, C1-9 alkyl, C3.15 cycloalkyl, aryl, heterocyclyl,

and heteroaryl; and

wherein said Ci-9 alkyl, Cs.15 cycloalkyl, heterocyclyl, or aryl may be optionally
substituted with one to three substituents independently selected from the group
consisting of halo, -O(C1.9 alkyl), -C(O)N(C1.9 alkyl)2, Ci-9 alkyl, and
heterocyclyl.

In certain embodiments, Z* is hydrogen or Ci.9 alkyl optionally substituted with one to
four substituents independently selected from the group consisting of-CN, halo, -O-R!2, -
C(0)O-R'?, -OC(0)-R'?, -N(RP)(R"), -N(RP) (R, -C(O)N(R'?)-S(0)2R'?, C1.9 alkyl,

heterocyclyl, aryl, and heteroaryl.

In certain embodiments, Z? is hydrogen or Ci.9 alkyl optionally substituted with one to
four substituents independently selected from the group consisting of -CN, halo, -O-R'?, -
C(0)0O-R!2, -OC(0)-R!2, -N(R"*)(R!), -N(R!3)2(R')*, Ci-9 alkyl, heterocyclyl, and
heteroaryl.

In certain embodiments, Z? is C3.1s5 cycloalkyl, heterocyclyl, aryl, or heteroaryl; and
said Cs-15 cycloalkyl, heterocyclyl, aryl, or heteroaryl may be optionally substituted with one
to four substituents independently selected from the group consisting of -CN, halo, -O-

R'2, -C(0)-R"?, -C(0)O-R"?, -OC(0)-R"?, -N(RP)(R™), -N(R"*)2(R')*, C19 alkyl, Ci-8
haloalkyl, Ci-s hydroxyalkyl, Cs.15 cycloalkyl, heterocyclyl, and heteroaryl.

In certain embodiments, Z* is C3.15 cycloalkyl, heterocyclyl, aryl, or heteroaryl; and
said Cs3.15 cycloalkyl, heterocyclyl, aryl, or heteroaryl may be optionally substituted with one

to four substituents independently selected from the group consisting of -<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>