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TYK2 INHIBITORS AND USES THEREOF

RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Application No. 63/079,217, filed

September 16, 2020. The contents of which are incorporated herein by reference 1n their entireties.

FIELD OF THE INVENTION

[0002] Described herein are compounds, methods of making such compounds, pharmaceutical
compositions and medicaments comprising such compounds, and methods of using such compounds

for inhibiting nonreceptor tyrosine-protein kinase 2 ("TYK?2™), also known as Tyrosine kinase 2.

BACKGROUND OF THE INVENTION

[0003] TYK2 i1s a non-receptor tyrosine kinase member of the Janus kinase (JAKs) family of
protein kinases. The mammalian JAK family consists of four members, TYK?2, JAK1, JAK2, and
JAK3. JAK protems, including TY K2, are¢ integral to cytokine signaling. TYK2 associates with the
cytoplasmic domain of type I and type II cytokine receptors, as well as interferon types I and 111
receptors, and 1s activated by those receptors upon cytokine binding. Cytokines implicated in TYK?2
activation include interferons (e.g. IFN-a, IFN-3, IFN-k, IFN-0, IFN-¢, IFN-t, IFN-w, and IFN-( (also
known as limitin), and interleukins (¢.g. IL-4, IL-6, IL-10, IL-11, 1L-12, IL-13, L-22, IL-23, IL-27,
IL-31, oncostatin M, ciliary neurotrophic factor, cardiotrophin 1, cardiotrophin-like cytokine, and
LIF). The activated TYK2 then goes on to phosphorylate further signaling proteins such as members
of the STAT family, including STATI1, STAT2, STAT4, and STAT®6.

[0004] TYK2 activation by IL-23, has been linked to inflammatory bowel disease (IBD), Crohn's
discase, and ulcerative colitis. A genome-wide association study of 2,622 individuals with psoriasis

1dentified associations between disease susceptibility and TYK?2. Knockout or tyrphostin inhibition of
TYK2 significantly reduces both IL-23 and IL-22-induced dermatitis.

[0005] TYK2 also plays a role in respiratory diseases such as asthma, chronic obstructive
pulmonary disease (COPD), lung cancer, and cystic fibrosis. Goblet cell hyperplasia (GCH) and
mucous hypersecretion 1s mediated by IL-13-induced activation of TYK2, which 1n turn activates

STATSG.

[0006] Decreased TYK2 activity leads to protection of joints from collagen antibody-induced
arthritis, a model of human rheumatoid arthritis. Mechanistically, decreased Tyk2 activity reduced the
production of Th1/Thl7-related cytokines and matrix metalloproteases, and other key markers of
inflammation.

[0007] TYK2 knockout mice showed complete resistance in experimental autormmune

encephalomyelitis (EAE, an animal model of multiple sclerosis (MS)), with no mfiltration of CD4 T
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cells 1n the spmal cord, as compared to controls, suggesting that TYK?2 1s essential to pathogenic
CD4-mediated disease development in MS. This corroborates earlier studies linking mmcreased TYK?2
expression with MS susceptibility. Loss of function mutation in TYK?2, leads to decreased
demyelination and increased remyelination of neurons, further suggesting a role for TYK?2 inhibitors

in the treatment of MS and other CNS demyelination disorders.
[0008] TYK?2 is the sole signaling messenger common to both IL-12 and IL-23. TYK?2 knockout

reduced methylated BSA injection-induced footpad thickness, imiquimod-induced psoriasis-like skin
inflammation, and dextran sulfate sodium or 2.4 6-trinitrobenzene sulfonic acid-induced colitis 1n

mice.

[0009] Joint linkage and association studies of various type I IFN signaling genes with systemic
lupus erythematosus (SLE, an autoommune disorder), showed a strong, and significant correlation
between loss of function mutations to TYK?2 and decreased prevalence of SLE 1n families with
aftected members. Genome-wide association studies of individuals with SLE versus an unaffected

cohort showed highly significant correlation between the TYK?2 locus and SLE.

[0010] TYK2 has been shown to play an important role in maintaining tumor surveillance and
TYK?2 knockout mice showed compromised cytotoxic T cell response, and accelerated tumor
development. However, these ettects were linked to the efficient suppression of natural killer (NK)
and cytotoxic T lymphocytes, suggesting that TY K2 mhibitors would be highly suitable for the
treatment of autormmune disorders or transplant rejection. Although other JAK family members such
as JAK3 have similar roles in the immune system, TY K2 has been suggested as a superior target
because of 1ts involvement 1n fewer and more closely related signaling pathways, leading to fewer oft-

target eftects.
[0011] Studies in T-cell acute lymphoblastic leukemia (T-ALL) indicate that T-ALL 1s highly

dependent on IL-10 via TYK2 via STATI1-mediated signal transduction to maintain cancer cell
survival through upregulation ot anti-apoptotic protcin BCL2. Knockdown of TYK?2, but not other

JAK family members, reduced cell growth. Specific activating mutations to TYK?2 that promote
cancer cell survival include those to the FERM domain (G36D, S47N. and R425H), the JH2 domain

(V7311), and the kinase domain (E957D and R1027H). However, 1t was also 1dentified that the kinase
function of TYK2 1s required for increased cancer cell survival, as TYK?2 enzymes featuring kinase-
decad mutations (M978Y or M978F) 1n addition to an activating mutation (E957D) resulted 1n failure

to transform.

[0012] Thus, sclective inhibition of TYK?2 has been suggested as a suitable target for patients with
IL-10 and/or BCL2-addicted tumors, such as 70% of adult T-cell leukemia cases. TYK?2 mediated
STAT3 signaling has also been shown to mediate neuronal cell death caused by amyloid-f3 (Af3)
peptide. Decreased TYK?2 phosphorylation of STAT3 following A3 administration lead to decreased
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ncuronal cell death, and increased phosphorylation of STAT3 has been observed i postmortem brains

of Alzheimer's patients.

[0013] Inhibition of JAK-STAT signaling pathways 1s also implicated in hair growth, and the

reversal of the hair loss associated with alopecia arcata.

[0014] Accordingly, compounds that mhibit the activity of TYK?2 are beneficial, especially those
with selectivity over JAK2. Such compounds should deliver a pharmacological response that

favorably treats one or more of the conditions described herein without the side-ettects associated

with the inhibition of JAK?2.

[0013] Accordingly there is a need to provide novel inhibitors having more effective or

advantageous pharmacecutically relevant properties, like selectivity over other JAK kinases (especially

JAK2).

BRIEF SUMMARY OF THE INVENTION
[0016] Described herein are compounds that are useful in treating a TYK2-mediated disorder. In

some embodiments, the TYK2-mediated disorder 1s an autoimmune disorder, an inflammatory
disorder, a proliferative disorder, an endocrine disorder, a neurological disorder, or a disorder

associated with transplantation. In some embodiments, the TY K2-mediated disorder 1s cancer.

[0017] Daisclosed herein 1s a compound of Formula (I), or a pharmaceutically acceptable salt,

solvate, or stercoisomer thereof:

(R™),

wherein:

L 1s a C1-Csalkylene; wherein one or two carbon atoms are optionally replaced by a heteroatom
selected from oxygen, sulfur, nitrogen, or phosphate; and whercin L 1s optionally substituted with
one or more RY:

each R" is independently deuterium, halogen, -CN, -OR®, -NO,, -NR°R?, -C(=0)R?, -C(=0)OR", -
C(=0)NRRY, C;-Cgalkyl, C;-Cshaloalkyl, C;-Csdeuteroalkyl, C;-Cshydroxyalkyl,
C-Csaminoalkyl, C,-Cesalkenyl, C,-Csalkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl;

or two R" on the same carbon are taken together to form an oxo, a cycloalkyl, or a heterocycloalkyl:

Ring A 1s heteroaryl and Ring B 1s a cycloalkyl or a heterocycloalkyl;
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or Ring A 1s aryl or heteroaryl and Ring B 1s a heterocycloalkyl or a 5- to 8-membered cycloalkyl:

each R” is independently deuterium, halogen, -CN, -OR®, -SR®, -S(=0)R?, -S(=0),R?, -NO,, -NR°R¢,
NHS(=0),R?, -S(=0),NR°RY, -C(=0)R?, -OC(=0)R?, -C(=0)OR®, -OC(=0)OR", -C(=0)NR°R", -
OC(=0)NR°R, -NR°C(=0)NR°RY, -NR"C(=0)R?, -NR"C(=0)OR", C;-Csalkyl, Ci-Cshaloalkyl,
C1-Cedeuteroalkyl, C;-Cshydroxyalkyl, Ci-Csaminoalkyl, C,-Csalkenyl, C,-Cealkynyl, cycloalkyl,

heterocycloalkyl, aryl, or heteroaryl; wherein each alkyl, alkenyl, alkynyl, cycloalkyl,

heterocycloalkyl, aryl, and heteroaryl 1s mdependently optionally substituted with one or more

RAL

each R* is independently deuterium, halogen, -CN, -OR®, -SR", -S(=0)R?, -S(=0);R?, -NO,, -NR°R",
-NHS(=0):R?, -S(=0),NR°R?, -C(=0)R?, -OC(=0)R?, -C(=0)OR", -OC(=0)OR®, -C(=0)NR°RY, -
OC(=0)NR°RY, -NR°C(=0)NR°RY, -NR°C(=0)R?, -NR"C(=0)OR", C-Csalkyl, C;-Cshaloalkyl,
C-Csdeuteroalkyl, C;-Cshydroxyalkyl, Ci-Csaminoalkyl, C,-Csalkenyl, C,-Cesalkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl;

or two R*! on the same carbon are taken together to form an oxo;

nis 0-4;

each R® is independently deuterium, halogen, -CN, -OR®, -SR", -S(=0)R?, -S(=0):R?, -NO,, -NR°R", -
NHS(=0):R?, -S(=0);NR°R?, -C(=0)R?, -OC(=0)R?, -C(=0)OR?, -OC(=0)OR?, -C(=0)NR°R, -
OC(=0)NR°RY, -NR°C(=0)NR°RY, -NR°C(=0)R?, -NR’C(=0)OR®, C;-Csalkyl, C;-Cshaloalkyl,
C-Cedeuteroalkyl, C;-Cshydroxyalkyl, C,-Csaminoalkyl, C,-Csalkenyl, C,;-Cgalkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl; wherein each alkyl, alkenyl, alkynyl, cycloalkyl,

heterocycloalkyl, aryl, and heteroaryl 1s mmdependently optionally substituted with one or more

RBL

>

or two R” on the same carbon are taken together to form an oxo:;

each R”' is independently deuterium, halogen, -CN, -OR®, -SR®, -S(=0)R?, -S(=0):R?, -NO,, -NR°R,
-NHS(=0):R?, -S(=0),NR°R?, -C(=0)R?, -OC(=0)R?, -C(=0)0OR", -OC(=0)0OR?, -C(=0)NR°R", -
OC(=0)NRR?, -NR°C(=0)NR°RY, -NR"C(=0)R?, -NR"C(=0)OR", C;-Csalkyl, C;-Cshaloalkyl,
C-Csdeuteroalkyl, C;-Cshydroxyalkyl, Ci-Csaminoalkyl, C,-Csalkenyl, C,-Cesalkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl;

or two R"®' on the same carbon are taken together to form an oxo:

m 1s 0-4;

—= 15 a single bond or a double bond;

X'is N and X?is -C=or X*is N and X' is -C=;

Y? is CR? or N;

Y®is CR® or N;

Y®is CR® or N;

Y is CR’ or N:;
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R’ R® R® and R’ are independently hydrogen, deuterium, halogen, -CN, -OR®, -SR®, -S(=0)R?, -
S(=0);R?, -NO,, -NR°R?, -NHS(=0),R?, -S(=0),NR°R?, -C(=0)R?, -OC(=0)R?, -C(=0)OR?®, -
OC(=0)0OR®, -C(=0)NR°R?, -OC(=0)NR°RY, -NR°C(=0)NR°R", -NR"C(=0)R?, -NR"C(=0)OR",
C,-Csalkyl, Ci1-Cshaloalkyl, C;-Csdeuteroalkyl, C;-Cshydroxyalkyl, C;-Csaminoalkyl, Ca-
Csalkenyl, or C2-Cealkynyl;

R" is hydrogen, C;-Csalkyl, Ci-Csheteroalkyl, Ci-Cshaloalkyl, C;-Csdeuteroalkyl, C;-Cshydroxyalkyl,
C-Csaminoalkyl, C,-Csalkenyl, C,-Csalkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl;
wherein each alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl are
optionally substituted with one or more R*:

each R* is independently deuterium, halogen, -CN, -OR®, -NR°R", -C(=0)R?, -C(=0)OR?, -
C(=0)NR°R", C;-Csalkyl, Ci-Cshaloalkyl, Ci-Csdeuteroalkyl, Ci-Cshydroxyalkyl,
C-Csaminoalkyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl;

or two R* on the same carbon are taken together to form an oxo;

R° is hydrogen, Ci-Csalkyl, Ci-Cshaloalkyl, or C;-Csdeuteroalkyl;

W is -O-, -S-, or -NR’-:

R’ is hydrogen, Ci-Csalkyl, Ci-Cshaloalkyl, or C;-Csdeuteroalkyl;

cach R" 1s independently Ci-Cealkyl, Ci-Cghaloalkyl, C,-Cedeuteroalkyl, C,-Cshydroxyalkyl,
C-Csaminoalkyl, C,-Cealkenyl, C,-Csalkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl;
wherein each alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl 1s
independently optionally substituted with one or more oxo, deuterium, halogen, -CN, -OH, -OMeg,
-NH,, -C(=0)Me, -C(=0)OH, -C(=0)OMe, C,-Csalkyl, or C,-Cshaloalky];

each R® is independently hydrogen, C;-Csalkyl, C1-Cshaloalkyl, C;-Csdeuteroalkyl,
C1-Cshydroxyalkyl, Ci-Csaminoalkyl, C,-Cesalkenyl, C,-Csalkynyl, cycloalkyl, heterocycloalkyl,
aryl, or heteroaryl; wherein each alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, and
heteroaryl 1s independently optionally substituted with one or more oxo, deuterium, halogen, -CN,
-OH, -OMg, -NH;, -C(=0)Me, -C(=0)0OH, -C(=0)OMe, C;-Csalkyl, or C;-Cshaloalkyl; and

each R° and R? is independently hydrogen, Ci-Csalkyl, Ci-Cshaloalkyl, C-Csdeuteroalkyl,
C1-Cshydroxyalkyl, Ci-Csaminoalkyl, C,-Cealkenyl, C,-Csalkynyl, cycloalkyl, heterocycloalkyl,
aryl, or heteroaryl; wherein each alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, and
heteroaryl 1s independently optionally substituted with one or more oxo, deuterium, halogen, -CN,
-OH, -OMe, -NH,, -C(=0)Mg, -C(=0)0OH, -C(=0)0OMe, C;-Csalkyl, or C;-Cshaloalkyl;

or R° and R? are taken together with the nitrogen atom to which they are attached to form a
heterocycloalkyl optionally substituted with one or more oxo, deuterium, halogen, -CN, -OH, -
OMe, -NH,, -C(=0)Me, -C(=0)OH, -C(=0)OMge, C,-Csalkyl, or C;-Cshaloalkyl.

[0018] Also disclosed herein 1s a pharmaceutical composition comprising a therapeutically

cttective amount of the compound disclosed herein, or a pharmaccutically acceptable salt,

stereoisomer, or solvate thereot, and a pharmaceutically acceptable excipient.
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[0019] Also disclosed herein 1s a method of inhibiting a TYK2 enzyme in a patient or biological
sample comprising contacting said patient or biological sample with a compound disclosed herein, or

a pharmaceutically acceptable salt, stereoisomer, or solvate thercof.

[0020] Also disclosed herein 1s a method of treating a TYK2-mediated disorder comprising
administering to a patient i need thereot a compound disclosed herein, or a pharmaceutically
acceptable salt, stereoisomer, or solvate thercof. In some embodiments, the TYK2-mediated disorder
1s an autoimmune disorder, an inflammatory disorder, a proliferative disorder, an endocrine disorder,
a neurological disorder, or a disorder associated with transplantation. In some embodiments, the

disorder 1s associated with type I interferon, IL-10, IL-12, or IL-23 signaling.

INCORPORATION BY REFERENCE

[0021] All publications, patents, and patent applications mentioned 1n this specification are herein

incorporated by reference for the specitic purposes identified herein.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

o 27 ee

[0022] As used herein and 1n the appended claims, the singular forms “a.” “an,” and “‘the” include
plural referents unless the context clearly dictates otherwise. Thus, for example, reference to “an
agent” 1ncludes a plurality of such agents, and reference to ““the cell” includes reference to one or
more cells (or to a plurality of cells) and equivalents thereof known to those skilled 1n the art, and so
forth. When ranges are used herein for physical properties, such as molecular weight, or chemical
properties, such as chemical formulae, all combinations and subcombinations of ranges and specific
embodiments therein are intended to be included. The term “about™ when referring to a number or a
numerical range means that the number or numerical range referred to 1s an approximation within
experimental variability (or within statistical experimental error), and thus the number or numenical
range, 1n some instances, will vary between 1% and 15% of the stated number or numerical range.
The term “comprising” (and related terms such as “comprise™ or “comprises” or “having™ or
“including™) 1s not intended to exclude that in other certain embodiments, for example, an
embodiment of any composition of matter, composition, method, or process, or the like, described

herein, “consist of” or “consist essentially of” the described features.

[0023] As used 1n the specification and appended claims, unless specified to the contrary, the

following terms have the meaning mdicated below.
[0024] “Oxo” refers to =0.
[0028] “Alkyl” refers to an optionally substituted straight-chain, or optionally substituted

branched-chain saturated hydrocarbon monoradical having from on¢ to about ten carbon atoms, or

from one to six carbon atoms. Examples mclude, but are not limited to, methyl, ethyl, n-propyl,
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1sopropyl, 2-methyl-1-propyl, 2-methyl-2-propyl, 2-methyl-1-butyl, 3-methyl-1-butyl, 2-methyl-3-
butyl, 2,2-dimethyl-1-propyl, 2-methyl-1-pentyl, 3-methyl-1-pentyl, 4-methyl-1-pentyl, 2-methyl-2-
pentyl, 3-methyl-2-pentyl, 4-methyl-2-pentyl, 2,2-dimethyl-1-butyl, 3,3-dimethyl-1-butyl, 2-cthyl-1-
butyl, n-butyl, 1sobutyl, sec-butyl, t-butyl, n-pentyl, 1sopentyl, neopentyl, tert-amyl and hexyl, and
longer alkyl groups, such as heptyl, octyl, and the like. Whenever 1t appears herein, a numerical range
such as “C;-Cs alkyl” means that the alkyl group consists of 1 carbon atom, 2 carbon atoms, 3 carbon
atoms, 4 carbon atoms, 5 carbon atoms or 6 carbon atoms, although the present definition also covers
the occurrence of the term “alkyl™ where no numerical range 1s designated. In some embodiments, the
alkyl 1s a C1-Cyo alkyl, a C;-Cy alkyl, a C-Cs alkyl, a C,-C7 alkyl, a C;-Cs alkyl, a C-Cs alkyl, a C;-C4
alkyl, a C-Cs alkyl, a C,-C; alkyl, or a C; alkyl. Unless stated otherwise specifically in the
specification, an alkyl group 1s optionally substituted, for example, with oxo, halogen, amino, nitrile,
nitro, hydroxyl, haloalkyl, alkoxy, aryl, cycloalkyl, heterocycloalkyl, heteroaryl, and the like. In some
embodiments, the alkyl 1s optionally substituted with oxo, halogen, -CN, -CFs, -OH, -OMeg, -NHo, or -
NO,. In some embodiments, the alkyl 1s optionally substituted with oxo, halogen, -CN, -CFs, -OH, or
-OMe. In some embodiments, the alkyl 1s optionally substituted with halogen.

[0026] ““Alkenyl” refers to an optionally substituted straight-chain, or optionally substituted
branched-chain hydrocarbon monoradical having one or more carbon-carbon double-bonds and
having from two to about ten carbon atoms, more preferably two to about six carbon atoms. The
ogroup may be 1n either the cis or frans conformation about the double bond(s), and should be
understood to include both 1somers. Examples include, but are not limited to, ethenyl (-CH=CH;), 1-
propenyl (-CH,CH=CH,), 1sopropenyl |-C(CH3)=CH;|, butenyl, 1,3-butadienyl and the like.
Whenever 1t appears herein, a numerical range such as “C,;-Cs alkenyl™ means that the alkenyl group
may consist of 2 carbon atoms, 3 carbon atoms, 4 carbon atoms, 5 carbon atoms or 6 carbon atoms,
although the present definition also covers the occurrence of the term “alkenyl™ where no numerical
range 1s designated. In some embodiments, the alkenyl 1s a C,-Cyo alkenyl, a C,-Cs alkenyl, a C,-Cg
alkenyl, a C,-C7 alkenyl, a C,-Cs alkenyl, a C,-Cs alkenyl, a C,-C4 alkenyl, a C,-Cs alkenyl, or a C,
alkenyl. Unless stated otherwise specifically 1n the specification, an alkenyl group 1s optionally
substituted, for example, with oxo, halogen, amino, nitrile, nitro, hydroxyl, haloalkyl, alkoxy, aryl,
cycloalkyl, heterocycloalkyl, heteroaryl, and the like. In some embodiments, an alkenyl 1s optionally
substituted with oxo, halogen, -CN, -CF3, -OH, -OMeg, -NH,, or -NO». In some embodiments, an
alkenyl 1s optionally substituted with oxo, halogen, -CN, -CF3, -OH, or -OMe. In some embodiments,
the alkenyl 1s optionally substituted with halogen.

[0027] “Alkynyl™ refers to an optionally substituted straight-chain or optionally substituted
branched-chain hydrocarbon monoradical having one or more carbon-carbon triple-bonds and having
from two to about ten carbon atoms, more¢ preferably from two to about six carbon atoms. Examples
include, but are not limited to, ethynyl, 2-propynyl, 2-butynyl, 1,3-butadiynyl and the like. Whenever

1t appears herein, a numerical range such as “C,-Ce alkynyl™ means that the alkynyl group may consist
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of 2 carbon atoms, 3 carbon atoms, 4 carbon atoms, 5 carbon atoms or 6 carbon atoms, although the
present definition also covers the occurrence of the term “alkynyl™ where no numerical range 1s
designated. In some embodiments, the alkynyl 1s a C;-Cyo alkynyl, a C,-Cy alkynyl, a C,-Cs alkynyl, a
C,-C7 alkynyl, a C,-Cs alkynyl, a C;-Cs alkynyl, a C»-C4 alkynyl, a C,-Cs alkynyl, or a C; alkynyl.
Unless stated otherwise specifically i the specification, an alkynyl group 1s optionally substituted, for
example, with oxo, halogen, amino, nitrile, nitro, hydroxyl, haloalkyl, alkoxy, aryl, cycloalkyl,
heterocycloalkyl, heteroaryl, and the like. In some embodiments, an alkynyl 1s optionally substituted
with oxo, halogen, -CN, -CF3, -OH, -OMe, -NH;, or -NO». In some embodiments, an alkynyl 1s
optionally substituted with oxo, halogen, -CN, -CF3, -OH, or -OMe. In some embodiments, the
alkynyl 1s optionally substituted with halogen.

[0028] “Alkylene™ refers to a straight or branched divalent hydrocarbon chain. Unless stated
otherwise specifically in the specification, an alkylene group may be optionally substituted, for
example, with oxo, halogen, amino, nitrile, nitro, hydroxyl, haloalkyl, alkoxy, aryl, cycloalkyl,
heterocycloalkyl, heteroaryl, and the like. In some embodiments, an alkylene 1s optionally substituted
with oxo, halogen, -CN, -CFs, -OH, -OMe, -NH;, or -NO-. In some embodiments, an alkylene 1s
optionally substituted with oxo, halogen, -CN, -CF3, -OH, or -OMe. In some embodiments, the
alkylene 1s optionally substituted with halogen.

[0029] “Alkoxy” refers to a radical of the formula -Oalkyl wherein alkyl 1s as defined above.
Unless stated otherwise specifically 1in the specification, an alkoxy group may be optionally
substituted, for example, with oxo, halogen, amino, nitrile, nitro, hydroxyl, haloalkyl, alkoxy, aryl,
cycloalkyl, heterocycloalkyl, heteroaryl, and the like. In some embodiments, an alkoxy 1s optionally
substituted with oxo, halogen, -CN, -CF;, -OH, -OMeg, -NH;, or -NO,. In some embodiments, an
alkoxy 1s optionally substituted with oxo, halogen, -CN, -CF5, -OH, or -OMeg¢. In some embodiments,
the alkoxy 1s optionally substituted with halogen.

[0030] “Aminoalkyl” refers to an alkyl radical, as defined above, that is substituted by on¢ or more
amines. In some embodiments, the alkyl 1s substituted with one amine. In some embodiments, the
alkyl 1s substituted with one, two, or three amines. Aminoalkyl mclude, for example, aminomethyl,
aminocthyl, aminopropyl, aminobutyl, or aminopentyl. In some embodiments, the aminoalkyl 1s

aminomethyl.

[0031] “Aryl” refers to a radical derived from a hydrocarbon ring system comprising hydrogen, 6
to 30 carbon atoms and at least one aromatic ring. The aryl radical may be a monocyclic, bicyclic,
tricyclic or tetracyclic ring system, which may include fused (when fused with a cycloalkyl or
heterocycloalkyl ring, the aryl 1s bonded through an aromatic ring atom) or bridged ring systems. In
some¢ embodiments, the aryl 1s a 6- to 10-membered aryl. In some embodiments, the aryl 1s a 6-
membered aryl. Aryl radicals include, but are not limited to, aryl radicals derived from the

hydrocarbon ring systems of anthrylene, naphthylene, phenanthrylene, anthracene, azulene, benzene,
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chrysene, fluoranthene, fluorene, as-indacene, s-indacene, indane, indene, naphthalene, phenalene,
phenanthrene, pleiadene, pyrene, and triphenylene. In some embodiments, the aryl 1s phenyl. Unless
stated otherwise specifically in the specification, an aryl may be optionally substituted, for example,
with halogen, amino, nitrile, nitro, hydroxyl, alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, aryl,
cycloalkyl, heterocycloalkyl, heteroaryl, and the like. In some embodiments, an aryl 1s optionally
substituted with halogen, methyl, ethyl, -CN, -CF;, -OH, -OMe, -NH,, or -NO». In some
embodiments, an aryl 1s optionally substituted with halogen, methyl, ethyl, -CN, -CF;, -OH, or -OMe.

In some embodiments, the aryl 1s optionally substituted with halogen.

[0032] ““Cycloalkyl” refers to a partially or fully saturated, monocyclic or polycyclic carbocyclic
ring, which may include fused (when fused with an aryl or a heteroaryl ring, the cycloalkyl 1s bonded
through a non-aromatic ring atom) or bridged ring systems. Representative cycloalkyls include, but
are not limited to, cycloalkyls having from three to fifteen carbon atoms (Cs-Cis cycloalkyl), from
three to ten carbon atoms (Cs-Cio cycloalkyl), from three to eight carbon atoms (Cs-Cs cycloalkyl),
from three to six carbon atoms (Cs-Ce cycloalkyl), from three to five carbon atoms (Cs-Cs cycloalkyl),
or three to four carbon atoms (C;-C4 cycloalkyl). In some embodiments, the cycloalkyl 1s a 3- to 6-
membered cycloalkyl. In some embodiments, the cycloalkyl 1s a 5- to 6-membered cycloalkyl.
Monocyclic cycloalkyls include, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, and cyclooctyl. Polycyclic cycloalkyls or carbocycles include, for example, adamantyl.
norbornyl, decalinyl, bicyclo|3.3.0]octane, bicyclo|4.3.0|nonane, cis-decalin, trans-decalin,
bicyclo|2.1.1]hexane, bicyclo|2.2.1]heptane, bicyclo|2.2.2]octane, bicyclo[3.2.2 |nonane, and
bicyclo|3.3.2]decane, and 7,7-dimethyl-bicyclo|2.2.1]heptanyl. Partially saturated cycloalkyls
include, for example cyclopentenyl, cyclohexenyl, cycloheptenyl, and cyclooctenyl. Unless stated
otherwise specifically 1n the specification, a cycloalkyl 1s optionally substituted, for example, with
0xo0, halogen, amino, nitrile, nitro, hydroxyl, alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, aryl.
cycloalkyl, heterocycloalkyl, heteroaryl, and the like. In some embodiments, a cycloalkyl 1s optionally
substituted with oxo, halogen, methyl, ethyl, -CN, -CF3, -OH, -OMeg, -NH>, or -NO>. In some
embodiments, a cycloalkyl 1s optionally substituted with oxo, halogen, methyl, ethyl, -CN, -CF;, -OH,

or -OMe. In some embodiments, the cycloalkyl 1s optionally substituted with halogen.

[0033] “Deuteroalkyl™ refers to an alkyl radical, as defined above, that is substituted by one or
mor¢ deuterium atoms. In some embodiments, the alkyl 1s substituted with one deuterium atom. In
some embodiments, the alkyl 1s substituted with one, two, or three deuterium atoms. In some
embodiments, the alkyl 1s substituted with one, two, three, four, five, or six deuterium atoms.
Deuteroalkyl includes, for example, CDs;, CH,D, CHD,, CH,CD3, CD,CD3, CHDCD3, CH,CH:D, or
CH,CHD:. In some embodiments, the deuteroalkyl 1s CDs.

[0034] “Haloalkyl” refers to an alkyl radical, as defined above, that is substituted by one or more

halogen atoms. In some embodiments, the alkyl 1s substituted with one, two, or three halogen atoms.
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In some embodiments, the alkyl 1s substituted with one, two, three, four, five, or six halogen halogens.
Haloalkyl includes, for example, trifluoromethyl, difluoromethyl, fluoromethyl, trichloromethyl,
2.2.2-trifluorocthyl, 1,2-difluoroethyl, 3-bromo-2-fluoropropyl, 1,2-dibromocthyl, and the like. In
some embodiments, the haloalkyl 1s trifluoromethyl.

[0035] “Halo™ or “halogen™ refers to bromo, chloro, fluoro or 10do. In some embodiments, halogen

1s fluoro or chloro. In some embodiments, halogen 1s fluoro.

[0036] “Hecteroalkyl” refers to an alkyl group 1n which one or more skeletal atoms of the alkyl arc
selected from an atom other than carbon, ¢.g., oxygen, nitrogen (¢.g., -NH-, -N(alkyl)-), sulfur, or
combinations thercof. A heteroalkyl 1s attached to the rest of the molecule at a carbon atom of the
heteroalkyl. In one aspect, a heteroalkyl 1s a Ci-Cs heteroalkyl wherein the heteroalkyl 1s comprised of
1 to 6 carbon atoms and one¢ or more atoms other than carbon, ¢.g., oxygen, nitrogen (¢.g. -NH-, -
N(alkyl)-), sulfur, or combinations thercof wherein the heteroalkyl 1s attached to the rest of the
molecule at a carbon atom of the heteroalkyl. Examples of such heteroalkyl are, for example, -
CH,OCHs;, -CH,CH>;OCHs;, -CH>CH>;OCH,>CH>;OCH3s, or -CH(CH3)OCH;. Unless stated otherwise
specifically 1n the specification, a heteroalkyl 1s optionally substituted for example, with oxo, halogen,
amino, nitrile, nitro, hydroxyl, alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, aryl, cycloalkyl,
heterocycloalkyl, heteroaryl, and the like. In some embodiments, a heteroalkyl 1s optionally
substituted with oxo, halogen, methyl, cthyl, -CN, -CF3, -OH, -OMeg, -NH>, or -NO>. In some
embodiments, a heteroalkyl 1s optionally substituted with oxo, halogen, methyl, ethyl, -CN, -

CFs, -OH, or -OMe. In some embodiments, the heteroalkyl 1s optionally substituted with halogen.

[0037] “Hydroxyalkyl” refers to an alkyl radical, as defined above, that 1s substituted by one or
more hydroxyls. In some embodiments, the alkyl 1s substituted with one hydroxyl. In some
embodiments, the alkyl 1s substituted with one, two, or three hydroxyls. Hydroxyalkyl include, for
example, hydroxymethyl, hydroxyethyl, hydroxypropyl, hydroxybutyl, or hydroxypentyl. In some
embodiments, the hydroxyalkyl 1s hydroxymethyl.

[0038] ““Heterocycloalkyl™ refers to a 3- to 24-membered partially or fully saturated ring radical
comprising 2 to 23 carbon atoms and from one to 8 heteroatoms selected from the group consisting of
nitrogen, oxygen, phosphorous and sulfur. In some embodiments, the heterocycloalkyl comprises 1 or
2 heteroatoms selected from mitrogen and oxygen. Unless stated otherwise specifically in the
specification, the heterocycloalkyl radical may be a monocyclic, bicyclic, tricyclic or tetracyclic ring
system, which may include fused (when fused with an aryl or a heteroaryl ring, the heterocycloalkyl 1s
bonded through a non-aromatic ring atom) or bridged ring systems; and the nitrogen, carbon or sulfur
atoms 1n the heterocycloalkyl radical may be optionally oxidized; the nitrogen atom may be optionally
quaternized. Representative heterocycloalkyls include, but are not limited to, heterocycloalkyls having
from two to fifteen carbon atoms (C,-C;s heterocycloalkyl), from two to ten carbon atoms (C2-Cio

heterocycloalkyl), from two to eight carbon atoms (C,-Cs heterocycloalkyl), from two to six carbon
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atoms (C,-Cs heterocycloalkyl), from two to five carbon atoms (C,-Cs heterocycloalkyl), or two to
four carbon atoms (C,-C4 heterocycloalkyl). In some embodiments, the heterocycloalkyl 1s a 3- to 6-
membered heterocycloalkyl. In some embodiments, the cycloalkyl 1s a 5- to 6-membered
heterocycloalkyl. Examples of such heterocycloalkyl radicals include, but are not limited to.
aziridinyl, azetidinyl, dioxolanyl, thienyl]| 1,3]dithianyl, decahydroisoquinolyl, imidazolinyl,
imidazolidinyl, 1sothiazolidinyl, 1soxazolidinyl, morpholinyl, octahydroindolyl, octahydroisoindolyl,
2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, oxazolidinyl, piperidinyl, piperazinyl,
4-piperidonyl, pyrrolidinyl, pyrazolidinyl, quinuclidinyl, thiazolidinyl, tetrahydrofuryl, trithianyl,
tetrahydropyranyl, thiomorpholinyl, thiamorpholinyl, 1-oxo-thiomorpholinyl,
1,1-dioxo-thiomorpholinyl, 1,3-dihydroisobenzofuran-1-yl, 3-oxo-1,3-dihydroisobenzofuran-1-yl,
methyl-2-oxo-1,3-dioxol-4-yl, and 2-oxo0-1,3-d1oxol-4-yl. The term heterocycloalkyl also includes all
ring forms of the carbohydrates, including but not limited to, the monosaccharides, the disaccharides
and the oligosaccharides. It 1s understood that when referring to the number of carbon atoms 1n a
heterocycloalkyl, the number of carbon atoms 1n the heterocycloalkyl 1s not the same as the total
number of atoms (including the heteroatoms) that make up the heterocycloalkyl (1.¢. skeletal atoms of
the heterocycloalkyl ring). Unless stated otherwise specifically in the specification, a heterocycloalkyl
1s optionally substituted, for example, with oxo, halogen, amino, nitrile, nitro, hydroxyl, alkyl.
alkenyl, alkynyl, haloalkyl, alkoxy, aryl, cycloalkyl, heterocycloalkyl, heteroaryl, and the like. In
some¢ embodiments, a heterocycloalkyl 1s optionally substituted with oxo, halogen, methyl, ethyl, -
CN, -CF;, -OH, -OMe, -NH,, or -NO». In some embodiments, a heterocycloalkyl 1s optionally
substituted with oxo, halogen, methyl, ethyl, -CN, -CF;, -OH, or -OMe. In some embodiments, the

heterocycloalkyl 1s optionally substituted with halogen.

[0039] “Heteroaryl™ refers to a 5- to 14-membered ring system radical comprising hydrogen atoms,
on¢ to thirteen carbon atoms, on¢ to six heteroatoms selected from the group consisting of nitrogen,
oxygen, phosphorous and sulfur, and at least one aromatic ring. The heteroaryl radical may be a
monocyclic, bicyclic, tricyclic or tetracyclic ring system, which may include fused (when fused with a
cycloalkyl or heterocycloalkyl ring, the heteroaryl 1s bonded through an aromatic ring atom) or
bridged ring systems; and the nitrogen, carbon or sulfur atoms in the heteroaryl radical may be
optionally oxidized; the nitrogen atom may be optionally quaternized. In some embodiments, the
heteroaryl 1s a 5- to 10-membered heteroaryl. In some embodiments, the heteroaryl 1s a 3- to 6-
membered heteroaryl. Examples include, but are not limited to, azepinyl, acnidinyl, benzimidazolyl,
benzothiazolyl, benzindolyl, benzodioxolyl, benzofuranyl, benzooxazolyl, benzothiazolyl,
benzothiadiazolyl, benzo|b]| 1,4 |dioxepinyl, 1,4-benzodioxanyl, benzonaphthofuranyl, benzoxazolyl,
benzodioxolyl, benzodioxinyl, benzopyranyl, benzopyranonyl, benzofuranyl, benzofuranonyl,
benzothienyl (benzothiophenyl), benzotriazolyl, benzo[4,6|imidazo| 1,2-a]pyridinyl, carbazolyl,
cinnolinyl, dibenzofuranyl, dibenzothiophenyl, furanyl, furanonyl, 1sothiazolyl, imidazolyl, indazolyl,

indolyl, indazolyl, 1soindolyl, indolinyl, 1soindolinyl, isoquinolyl, indolizinyl, 1soxazolyl.
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naphthyndinyl, oxadiazolyl, 2-oxoazepinyl, oxazolyl, oxiranyl, 1-oxidopyndinyl, 1-oxidopyrimidinyl,
1-oxidopyrazinyl, 1-oxidopyridazinyl, 1-phenyl-1H-pyrrolyl, phenazinyl, phenothiazinyl,
phenoxazinyl, phthalazinyl, ptenidinyl, purinyl, pyrrolyl, pyrazolyl, pyridinyl, pyrazinyl, pyrimidinyl,
pyridazinyl, quinazolinyl, quinoxalinyl, quinolinyl, quinuclhidinyl, isoquinolinyl, tetrahydroquinolinyl,
thiazolyl, thiadiazolyl, triazolyl, tetrazolyl, tnnazinyl, and thiophenyl (1.¢., thienyl). Unless stated
otherwise specifically 1in the specification, a heteroaryl 1s optionally substituted, for example, with
halogen, amino, nitrile, nitro, hydroxyl, alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, aryl, cycloalkyl,
heterocycloalkyl, heteroaryl, and the like. In some embodiments, a heteroaryl 1s optionally substituted
with halogen, methyl, ethyl, -CN, -CFs, -OH, -OMe, -NH;, or -NO:. In some embodiments, a
heteroaryl 1s optionally substituted with halogen, methyl, ethyl, -CN, -CFs, -OH, or -OMe. In some

embodiments, the heteroaryl 1s optionally substituted with halogen.

[0040] The terms “treat,” “prevent,” “ameliorate,” and “inhibit,” as well as words stemming
therefrom, as used herein, do not necessarily imply 100% or complete treatment, prevention,
amclioration, or inhibition. Rather, there are varying degrees of treatment, prevention, amelioration,
and inhibition of which one of ordinary skill in the art recognizes as having a potential benefit or
therapeutic etfect. In this respect, the disclosed methods can provide any amount of any level of
treatment, prevention, amelioration, or inhibition of the disorder in a mammal. For example, a
disorder, including symptoms or conditions thereot, may be reduced by, for example, about 100%,
about 90%. about 80%. about 70%., about 60%,. about 50%. about 40%. about 30%. about 20%. or
about 10%. Furthermore, the treatment, prevention, amelioration, or inhibition provided by the
methods disclosed herein can include treatment, prevention, amelioration, or mhibition of one or more
conditions or symptoms of the disorder, ¢.g., cancer or an mmflammatory discase. Also, for purposes
herein, “treatment,” “prevention,” “ameclioration,” or “inhibition™ encompass delaying the onset of the

disorder, or a symptom or condition thereof.

[0041] The terms “effective amount™ or “therapeutically effective amount,” as used herein, refer to
a sufficient amount of a compound disclosed herem being administered which will relieve to some
extent one or more of the symptoms of the disease or condition being treated, €.g., cancer or an
inflammatory disease. In some embodiments, the result 1s a reduction and/or alleviation of the signs,
symptoms, or causes of a disease, or any other desired alteration of a biological system. For example,
an “ctfective amount™ for therapeutic uses 1s the amount of the composition comprising a compound
disclosed herein required to provide a clinically significant decrease 1in disease symptoms. In some
embodiments, an approprnate “ctfective” amount in any individual case 1s determined using

techniques, such as a dose escalation study.

[0042] As used herein, the term “"TYK2-mediated™ disorders, diseases, and/or conditions as used
herein means any disease or other deleterious condition in which TYK?2 or a mutant thereof 1s known

to play a role. Accordingly, another embodiment relates to treating or lessening the severity of one or

11
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more¢ diseases in which TYK?2, or a mutant thereof, 1s known to play a role. Such TYK2-mediated
disorders include but are not limited to autormmune disorders, inflammatory disorders, proliferative

disorders, endocrine disorders, neurological disorders and disorders associated with transplantation.

Compounds

[0043] Described herein are compounds that are useful in treating a TYK2-mediated disorder. In
some¢ embodiments, the TYK2-mediated disorder 1s an autormmune disorder, an inflammatory
disorder, a proliferative disorder, an endocrine disorder, a neurological disorder, or a disorder
associated with transplantation. In some embodiments, the TYK2-mediated disorder 1s cancer.
[0044] Disclosed heremn 1s a compound of Formula (I), or a pharmaceutically acceptable salt,

solvate, or stereoisomer thercoft:

(R™),

6 8
Y| AN _(RB)m
R? XA
"*\I}l X;] ,\)
RO Y‘Q::YIB O
Formula (1),

wherein:

L 1s a C;-Casalkylene; wherein one or two carbon atoms are optionally replaced by a heteroatom
selected from oxygen, sulfur, nitrogen, or phosphate; and wherein L 1s optionally substituted with
one or more RY:

each R" is independently deuterium, halogen, -CN, -OR®, -NO,, -NR°R?, -C(=0)R?, -C(=0)OR", -
C(=0)NRRY, C;-Cgalkyl, C;-Cshaloalkyl, C;-Csdeuteroalkyl, C;-Cshydroxyalkyl,
Ci-Csaminoalkyl, C,-Csalkenyl, C,-Csalkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl;

or two R" on the same carbon are taken together to form an oxo, a cycloalkyl, or a heterocycloalkyl;

Ring A 1s heteroaryl and Ring B 1s a cycloalkyl or a heterocycloalkyl;

or Ring A 1s aryl or heteroaryl and Ring B 1s a heterocycloalkyl or a 5- to 8-membered cycloalkyl;

cach R* is independently deuterium, halogen, -CN, -OR®, -SR", -S(=0)R?, -S(=0),R?, -NO,, -NR°RY, -
NHS(=0),R?, -S(=0),NR°R?, -C(=0)R?, -OC(=0)R?, -C(=0)OR®, -OC(=0)OR?, -C(=0)NR°RY, -
OC(=0)NR°R, -NR°C(=0)NR°RY, -NR"C(=0)R?, -NR"C(=0)OR", C;-Csalkyl, Ci-Cshaloalkyl,
C1-Cedeuteroalkyl, C;-Cshydroxyalkyl, Ci-Csaminoalkyl, C,-Csalkenyl, C,-Cealkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl; wherein each alkyl, alkenyl, alkynyl, cycloalkyl,

heterocycloalkyl, aryl, and heteroaryl 1s mdependently optionally substituted with one or more

RAI.

>
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each R*! is independently deuterium, halogen, -CN, -OR", -SR", -S(=0)R?, -S(=0),R?, -NO,, -NR°R",
-NHS(=0),R?, -S(=0),NR°R", -C(=0)R?, -OC(=0)R?, -C(=0)0OR®, -OC(=0)OR®, -C(=0)NR°RY, -
OC(=0)NR°RY, -NR"C(=0)NRR?, -NR"C(=0)R?, -NR"C(=0)OR®, C,-Cgalkyl, C;-Cghaloalkyl,
C-Csdeuteroalkyl, C;-Cshydroxyalkyl, Ci-Csaminoalkyl, C,-Csalkenyl, C,-Cesalkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl;

or two R*! on the same carbon are taken together to form an oxo:

nis 0-4;

each R” is independently deuterium, halogen, -CN, -OR®, -SR", -S(=0)R?, -S(=0):R?, -NO,, -NR°R", -
NHS(=0),R?, -S(=0),NR°R?, -C(=0)R?, -OC(=0)R?, -C(=0)OR®, -OC(=0)OR?, -C(=0)NR°RY, -
OC(=0)NR°R, -NR°C(=0)NR°RY, -NR"C(=0)R?, -NR"C(=0)OR", C;-Csalkyl, Ci-Cshaloalkyl,
C1-Cedeuteroalkyl, C;-Cshydroxyalkyl, Ci-Csaminoalkyl, C,-Csalkenyl, C,-Cealkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl; wherein each alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, and heteroaryl 1s mdependently optionally substituted with one or more

RBI.

>

or two R” on the same carbon are taken together to form an oxo;

each R”! is independently deuterium, halogen, -CN, -OR®, -SR®, -S(=0)R?, -S(=0):R?, -NO,, -NR°R,
-NHS(=0):R?, -S(=0),NR°R", -C(=0)R?, -OC(=0)R?, -C(=0)0OR®, -OC(=0)OR®, -C(=0)NR°RY, -
OC(=0)NR°RY, -NR°C(=0)NR°RY, -NR°C(=0)R?, -NR’C(=0)OR®, C;-Csalkyl, C;-Cshaloalkyl,
C-Cedeuteroalkyl, C;-Cshydroxyalkyl, C,-Csaminoalkyl, C,-Csalkenyl, C,;-Cgalkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl;

or two R®! on the same carbon are taken together to form an oxo:

m 1s 0-4;

=== 1s a single bond or a double bond;

X'is N and X?is -C=or X*is N and X' is -C=;

Y? is CR? or N;

Y®is CR® or N;

Y®is CR® or N;

Y’ is CR” or N;

R’, R®, R®, and R’ are independently hydrogen, deuterium, halogen, -CN, -OR®, -SR", -S(=0)R?, -
S(=0):R?, -NO,, -NR°R?, -NHS(=0),R?, -S(=0):NR°RY, -C(=0)R?, -OC(=0)R?, -C(=0)OR”, -
OC(=0)0OR®, -C(=0)NR°R?, -OC(=0)NR°RY, -NR°C(=0)NR°RY, -NR°C(=0)R? -NR"C(=0)OR",
C,-Csalkyl, Ci1-Cshaloalkyl, C;-Csdeuteroalkyl, C;-Cshydroxyalkyl, C;-Csaminoalkyl, Co-
Csalkenyl, or Cy-Cealkynyl;

R" is hydrogen, C;-Cgalkyl, Ci-Csheteroalkyl, Ci-Cshaloalkyl, Ci-Csdeuteroalkyl, Ci-Cshydroxyalkyl,
C-Csaminoalkyl, C,-Cealkenyl, C,-Csalkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl;
wherein cach alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl are

optionally substituted with one or more R*;

13
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each R* is independently deuterium, halogen, -CN, -OR®, -NR°R?, -C(=0)R?, -C(=0)OR", -
C(=0)NR°RY, C;-Cgalkyl, C;-Cshaloalkyl, C;-Csdeuteroalkyl, C;-Cshydroxyalkyl,
C-Csaminoalkyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl;

or two R* on the same carbon are taken together to form an oxo;

R° is hydrogen, C;-Cgalkyl, Ci-Cshaloalkyl, or C;-Csdeuteroalkyl:

W is -O-, -S-_ or -NR’-;

R’ is hydrogen, Ci-Csalkyl, C;-Cshaloalkyl, or C;-Csdeuteroalkyl;

cach R" is independently C;-Cgalkyl, Ci-Cshaloalkyl, C-Cesdeuteroalkyl, Ci-Cshydroxyalkyl,
Ci-Csaminoalkyl, Cs-Csalkenyl, C,-Csalkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl;
wherein each alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl 1s
independently optionally substituted with one or more oxo, deuterium, halogen, -CN, -OH, -OMeg,
-NH,, -C(=0)Me, -C(=0)OH, -C(=0)OMe, C-Csalkyl, or Ci-Cshaloalky];

each R® is independently hydrogen, C;-Csalkyl, C1-Cshaloalkyl, C;-Csdeuteroalkyl,
C-Cshydroxyalkyl, C;-Csaminoalkyl, C,-Csalkenyl, C,-Cesalkynyl, cycloalkyl, heterocycloalkyl,
aryl, or heteroaryl; wherein each alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, and
heteroaryl 1s independently optionally substituted with one or more oxo, deuterium, halogen, -CN,
-OH, -OMg, -NH;, -C(=0)Meg, -C(=0)0OH, -C(=0)OMe, C,-Csalkyl, or C,-Cshaloalkyl; and

each R° and R is independently hydrogen, C;-Cgalkyl, C;-Cshaloalkyl, C;-Csdeuteroalkyl,
C-Cshydroxyalkyl, C-Csaminoalkyl, C,-Cealkenyl, C,-Cealkynyl, cycloalkyl, heterocycloalkyl,
aryl, or heteroaryl; wherein each alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, and
heteroaryl 1s independently optionally substituted with one or more oxo, deuterium, halogen, -CN,
-OH, -OMe, -NH;, -C(=0)Mg, -C(=0)0OH, -C(=0)0OMe, C;-Csalkyl, or C;-Cshaloalkyl;

or R° and R are taken together with the nitrogen atom to which they are attached to form a
heterocycloalkyl optionally substituted with one or more oxo, deuterium, halogen, -CN, -OH, -
OMe, -NH,, -C(=0)Mge, -C(=0)OH, -C(=0)0OMe, C-Csalkyl, or C;-Cshaloalkyl.

[0045] In some embodiments, the compound of Formula (I) 1s of Formula (Ia), or a

pharmaccutically acceptable salt, stercoisomer, or solvate thercof:

(R,

W

Y|6J§Y8 HN _(RB)m
I A
5

R’-‘L_N
' O

R Y9::Y3

Formula (Ia).
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[0046] In some embodiments, the compound of Formula (I) 1s of Formula (Ib), or a

pharmaccutically acceptable salt, stercoisomer, or solvate thercof:

(R™)n

R5 Y9:Y3 O
Formula (Ib).

[0047] In some embodiments, the compound of Formula (I) 1s of Formula (Ic), or a

pharmacecutically acceptable salt, stercoisomer, or solvate thercof:

(R™)n

T
RS Y9::Y3 O

Formula (Ic).

[0048] In some embodiments, the compound of Formula (I) 1s of Formula (Id), or a

pharmaccutically acceptable salt, stercoisomer, or solvate thercof:

(R™)n

*--..I\Il |\{ AN
R5 YQ:YB O
Formula (Id).

[0049] In some embodiments, the compound of Formula (I) 1s of Formula (I¢), or a

pharmaccutically acceptable salt, stercoisomer, or solvate thercof:
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(R™)n

R5 Y9:Y3 O

Formula (Ie).

[0050] In some embodiments, the compound of Formula (I) 1s of Formula (If), or a

pharmacecutically acceptable salt, stercoisomer, or solvate thercof:

(RMs

Y -
L O
N NN
| \ 7/ 5

R5 YQ___Yg
Formula (If).

[00S1] In some embodiments, the compound of Formula (I) 1s of Formula (Ig), or a

pharmaccutically acceptable salt, stercoisomer, or solvate thercof:

Formula (Ig).

[0052] In some embodiments, the compound of Formula (I) 1s of Formula (Ih), or a

pharmaccutically acceptable salt, stercoisomer, or solvate thercof:
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"~
N
| M
R5 Yg"-YS O
Formula (Ih).

[0083] In some embodiments, the compound of Formula (I) 1s of Formula (I1), or a

pharmacecutically acceptable salt, stercoisomer, or solvate thercof:

Formula (I1).

[0054] In some embodiments, the compound of Formula (I) 1s of Formula (Ij), or a

pharmaccutically acceptable salt, stercoisomer, or solvate thercof:

| / O
R5 YQ___Y3
Formula (Ij).

[0035] In some embodiments, the compound of Formula (I) 1s of Formula (Ik) or Formula (Il), or a

pharmaccutically acceptable salt, stercoisomer, or solvate thercof:
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“NH “NH

N X ,N‘"'N X
E/N.._ < )i/l\
N NH
N

HN O \
dOX@Q’l\éDg G/ ng

"R (Ik) or (10),
wherein at least each R 1s independently H or D, and at least one of R 1s D.

[0056] In some embodiments, the compound of Formula (I) 1s of Formula (Im) or Formula (In), or

a pharmaceutically acceptable salt, stereoisomer, or solvate thercof:

NH “NH

N X /N"‘N X
N\ _
/i’N"N NH
Yo Ol O
GJ\O N; CD3 é CD3
R

A (Im) or (In),

wherein at least each R 1s independently H or D, and at least one of R i1s D.

[0057] In some embodiments, the compound of Formula (I) 1s of Formula (Io) or Formula (Ip), or a

pharmaccutically acceptable salt, stercoisomer, or solvate thercof:

“NH “NH
NS /N“Njﬁ\
N\ N. = —\_ =
N~ NH N NH
R (Io) or R (Ip).

wherein at least ecach R 1s independently H or D, and at Ieast onc of R 1s D.

[0058] In some embodiments, the compound of Formula (I) 1s of Formula (Iq) or Formula (Ir), or a

pharmaccutically acceptable salt, stercoisomer, or solvate thercof:

SNH “NH
N X NN
\ N. = —_ ~
N~ NH N~ NH
N\.

wherein at least each R 1s independently H or D, and at least one of R 1s D.

[0039] In some embodiments, the compound of Formula (I) 1s of Formula (Is) or Formula (It), or a

pharmacecutically acceptable salt, stercoisomer, or solvate thercof:
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“NH “NH
sl S9!
N N. = — =
N~ ~NH N~ ~NH
Sy de SN de
O_‘\O N' CD3 O \® N CD3
ROR (Is) or ROR (It).

wherein at least each R 1s independently H or D, and at least one of R 1s D.

[0060] In some embodiments of a compound of Formula (I) or (Ia)-(Ij), or a pharmaccutically
acceptable salt, stereoisomer, or solvate thereof, Ring A 1s heteroaryl and Ring B 1s a cycloalkyl or a

heterocycloalkyl.

[0061] In some embodiments of a compound of Formula (I) or (Ia)-(Ij), or a pharmacecutically
acceptable salt, stereoisomer, or solvate thercof, Ring A 1s aryl or heteroaryl and Ring B 1s a

heterocycloalkyl.

[0062] In some embodiments of a compound of Formula (I) or (Ia)-(Iy), or a pharmaceutically
acceptable salt, stereoisomer, or solvate thercof, Ring A 1s aryl or heteroaryl and Ring B 1s a 5- to 8-

membered cycloalkyl.

[0063] In some embodiments of a compound of Formula (I) or (Ia)-(Ij), or a pharmaccutically

acceptable salt, stereoisomer, or solvate thercof, Ring B 1s a 5- to 6-membered cycloalkyl.

[0064] In some embodiments of a compound of Formula (I) or (Ia)-(Ij), or a pharmaccutically

acceptable salt, stereoisomer, or solvate thercof, Ring B 1s a 5-membered cycloalkyl.

[0065] In some embodiments of a compound of Formula (I) or (Ia)-(Ij), or a pharmaccutically

acceptable salt, stercoisomer, or solvate thercof, Ring B 1s a 3- to 6-membered heterocycloalkyl.

[0066] In some embodiments of a compound of Formula (I) or (Ia)-(Ij), or a pharmaccutically
acceptable salt, stereoisomer, or solvate thercof, Ring B 1s a 5-membered heterocycloalkyl. In some
embodiments of a compound of Formula (I) or (Ia)-(Ij), or a pharmaceutically acceptable salt,
stereoisomer, or solvate thercof, Ring B 1s a tetrahydrofuran or pyrrolidine. In some embodiments of a
compound of Formula (I) or (Ia)-(Iy), or a pharmaceutically acceptable salt, stercoisomer, or solvate

thereotf, Ring B 1s a tetrahydrofuran.

[0067] In some embodiments of a compound of Formula (I) or (Ia)-(Ij), or a pharmacecutically
acceptable salt, stereoisomer, or solvate therecof, Ring A 1s a bicyclic heteroaryl. In some
embodiments of a compound of Formula (I) or (Ia)-(Ij), or a pharmaceutically acceptable salt,
stereoisomer, or solvate thereof, Ring A 1s indolyl, indazolyl, benzimidazolyl, benzotriazolyl,
benzothiophenyl, benzothiazolyl, benzofuranyl, or benzoxazolyl.

[0068] In some embodiments of a compound of Formula (I) or (Ia)-(Ij), or a pharmaccutically
acceptable salt, stereoisomer, or solvate thercof, Ring A 1s a monocyclic heteroaryl. In some
embodiments of a compound of Formula (I) or (Ia)-(I), or a pharmaceutically acceptable salt,

stercoisomer, or solvate thercof, Ring A 1s pyridyl, pyrimidyl, pyrazinyl, or pyridazinyl.
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[0069] In some embodiments of a compound of Formula (I) or (Ia)-(Ij), or a pharmacecutically

acceptable salt, stereoisomer, or solvate thercof, Ring A 1s phenyl.

[0070] In some embodiments of a compound of Formula (I) or (Ia)-(Ij), or a pharmacecutically
acceptable salt, stereoisomer, or solvate thereof, Y” is N. In some embodiments of a compound of
Formula (I) or (Ia)-(Ij), or a pharmaceutically acceptable salt, stereoisomer, or solvate thereof, Y is
CR’. In some embodiments of a compound of Formula (I) or (Ia)-(Ij), or a pharmaceutically
acceptable salt, stereoisomer, or solvate thereof, R’ is hydrogen, deuterium, halogen, -CN, -OR", -
NR°RY, -C(=0)R?, -C(=0)OR", -C(=0)NR°R", C;-Csalkyl, C;-Cshaloalkyl, C;-Cedeuteroalkyl,
C1-Cshydroxyalkyl, or Ci-Csaminoalkyl. In some embodiments of a compound of Formula (I) or (Ia)-
(I}), or a pharmaceutically acceptable salt, stereoisomer, or solvate thereof, R’ is hydrogen, deuterium,
halogen, Ci-Csalkyl, Ci-Cshaloalkyl, or Ci-Cedeuteroalkyl. In some embodiments of a compound of
Formula (I) or (Ia)-(Ij), or a pharmaceutically acceptable salt, stereoisomer, or solvate thereof, R’ is
hydrogen, deuterium, halogen, or Ci-Cealkyl. In some embodiments of a compound of Formula (I) or
(Ia)-(Ij), or a pharmaceutically acceptable salt, stereoisomer, or solvate thereof, R’ is hydrogen,
halogen, or C-Cea<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>