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DEOXYCYTIDINE KINASE BINDING COMPOUNDS

CROSS-REFERENCES TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application No. 62/276,546,
filed January 8, 2016, which 1s hereby incorporated by reference 1n 1ts entirety and for all

purposes.

STATEMENT AS TO RIGHTS TO INVENTIONS MADE UNDER
FEDERALLY SPONSORED RESEARCH AND DEVELOPMENT
[0002] This invention was made with Government support under CA187678 awarded by

the National Institutes of Health. The Government has certain rights in the invention.

BACKGROUND OF THE INVENTION
[0003] Deoxycytidine kinase (dCK) 1s an enzyme which plays a crucial role in role 1n cellular
divisional and which functions 1n the phosphorylation of several deoxyribonucleosides and their
nucleoside analogs. Deoxycytidine kinase 1s observed to be predominantly expressed in
hematopoietic tissues and 1s upregulated 1n certain solid tumors. dCK deficiency 1s also
associated with certain forms of resistance to antiviral and anticancer chemotherapeutic agents.
dCK 1s a clinically important polypeptide target because of, for example, 1ts role in cellular
divisional, as well as 1ts association with drug resistance and/or drug sensitivity. Compounds and
compositions that bind to and inhibit dCK activities in vivo are desirable for the treatment of

diseases and disorders where dCK activity 1s implicated.

BRIEF SUMMARY OF THE INVENTION
[0004] This disclosure provides, for example, compounds and compositions which are
modulators of deoxycytidine kinase (dCK), and their use as medicinal agents, processes for their
preparation, and pharmaceutical compositions that include disclosed compounds as at least one
active ingredient. The disclosure also provides for the use of disclosed compounds as
medicaments and/or 1n the manufacture of medicaments for the inhibition of deoxycytidine

kinase (dCK) activity in warm-blooded amimals such as humans.

[0005] In one aspect, provided herein are compounds of Formula (I), or a pharmaceutically

acceptable salt or solvate thereof:
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S. . N
R3 ‘ R
o
R* 'Y W-L-R Formula (I), wherein W 1s —O-, -S-, or —N(RS)-; L 1s optionally

substituted alkylene, optionally substituted alkenylene, or optionally substituted alkynylene; X 1s
-CH,-, -O-, -N(R)-, -S-, -S(0)-, or —=S(0),-; Y is N or C(R”); R is optionally substituted
heterocycloalkyl; R* R’ R*are independently hydrogen, halogen, -CN, -Nj3, -CF3, -CCl;, -CBrs,
-CI;, -CN, -C(O)H, -OH, -NH,, -C(O)OH, -C(O)NH,, -NO», -SH, optionally substituted alkyl,
optionally substituted heteroalkyl, optionally substituted heterocycloalkyl, optionally substituted
aryl, optionally substituted heteroaryl, optionally substituted alkoxy, or optionally substituted
cycloalkyl; R’ is hydrogen, halogen, -CN, -Nj3, -CFj3, -CCls, -CBr3;, -CI;, -CN, -C(O)H, -OH, -
NH,. -C(O)OH, -C(O)NH,, -NO», -SH, optionally substituted alkyl, optionally substituted
heteroalkyl, optionally substituted heterocycloalkyl, optionally substituted alkoxy, optionally
substituted cycloalkyl, optionally substituted aryl, or optionally substituted heteroaryl; R® and R’
are independently hydrogen, halogen, or optionally substituted alkyl; or R® and R’ are taken
together with the carbon to which they are attached to form a cycloalkyl; R® is hydrogen or
optionally substituted alkyl; and R’ is hydrogen, halogen, -CN, -Nj3, -CF;, -CCl;, -CBr3, -Cl;, -
CN, -C(O)H, -OH, -NH,, -C(O)OH, -C(O)NH,, -NO», -SH, optionally substituted alkyl,
optionally substituted heteroalkyl, optionally substituted heterocycloalkyl, optionally substituted
aryl, optionally substituted heteroaryl, optionally substituted alkoxy, or optionally substituted
cycloalkyl.

[0006] In some embodiments is a compound of Formula (I), wherein R* and R’ are hydrogen.
In some embodiments is a compound of Formula (I), wherein R* is hydrogen or halogen. In some
embodiments is a compound of Formula (I), wherein R is hydrogen. In some embodiments is a
compound of Formula (I), wherein R° and R’ are independently hydrogen or optionally

substituted alkyl. In some embodiments is a compound of Formula (I), wherein R’ is hydrogen.
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[0007] In some embodiments 1s a compound of Formula (I), wherein the compound of Formula

(I) 1s a compound of Formula (Ia):

o
RY Y W-L—RT Formula (Ia).

[0008] In some embodiments 1s a compound of Formula (I), wherein the compound of Formula

(I) 1s a compound of Formula (Ib):

S__N
RE AR

w
R YT TW-L—R! Formula (Ib).

[0009] In some embodiments is a compound of Formula (I), wherein R® is optionally
substituted alkyl. In some embodiments is a compound of Formula (I), wherein R® is methyl,
ethyl, or propyl. In some embodiments is a compound of Formula (I), wherein R® is methyl. In
some embodiments is a compound of Formula (I), wherein R® and R’ are not both hydrogen. In
some embodiments is a compound of Formula (I), wherein R® and R’ are taken together with the
carbon to which they are attached to form a cycloalkyl. In some embodiments 1s a compound of
Formula (I), wherein R’ is optionally substituted alkyl. In some embodiments is a compound of
Formula (I), wherein R” is methyl, ethyl, propyl, or butyl. In some embodiments is a compound
of Formula (I), wherein R’ is methyl. In some embodiments is a compound of Formula (I),
wherein X 1s —S-. In some embodiments 1s a compound of Formula (I), wherein X 1s —CH»-. In
some embodiments 1s a compound of Formula (I), wherein Y 1s N. In some embodiments 1s a
compound of Formula (I), wherein Y 1s C(R”). In some embodiments is a compound of Formula
(I), wherein R’ is hydrogen, optionally substituted alkyl, or optionally substituted alkoxy. In
some embodiments is a compound of Formula (I), wherein R is optionally substituted alkoxy. In
some embodiments is a compound of Formula (I), wherein R’ is methoxy, ethoxy, or propoxy. In

some embodiments 1s a compound of Formula (I), wherein R’ is methoxy. In some embodiments

3
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1s a compound of Formula (I), wherein W 1s —O-. In some embodiments 1s a compound of
Formula (I), wherein L 1s optionally substituted alkylene. In some embodiments 1s a compound
of Formula (I), wherein L 1s —-CH,CH,-. In some embodiments 1s a compound of Formula (I),
wherein R' is a 5-membered optionally substituted heterocycloalkyl. In some embodiments is a
5 compound of Formula (I), wherein R' is pyrrolidinyl. In some embodiments is a compound of
Formula (I), wherein R' is a 6-membered optionally substituted heterocycloalkyl. In some
embodiments is a compound of Formula (I), wherein R' is piperidinyl, piperizanyl, or

morpholinyl. In some embodiments 1s a compound of Formula (I), wherein R'is morpholinyl.

[0010] In another aspect, provided herein 1s a pharmaceutical composition comprising a
10  compound disclosed herein or a pharmaceutically acceptable salt or solvate thereof, and a

pharmaceutically acceptable excipient.

[0011] In another aspect, provided herein 1s a method for inhibiting a deoxycytidine kinase
(dCK) activity comprising contacting a deoxycytidine kinase with an effective amount of a

compound disclosed herein thereby inhibiting said deoxycytidine kinase.

15 [0012] In another aspect, provided herein 1s a method of treating cancer 1n a subject in need
thereof, comprising administering to the subject an effective amount of a compound disclosed

herein.

[0013] In another aspect, provided herein 1s a method of treating cancer 1n a subject in need

thereof, comprising administering to the subject a pharmaceutical composition disclosed herein.

20 [0014] In some embodiments, the cancer 1s a solid tumor cancer. In some embodiments, the
solid tumor cancer 1s ovarian cancer, pancreatic cancer, lung cancer, glioblastoma, hepatocellular
carcinoma, breast cancer, prostate cancer or head and neck cancer. In some embodiments, the
cancer 1s a liquid tumor cancer. In some embodiments, the liguid tumor cancer 1s a blood cancer.

In some embodiments, the cancer 1s leukemia or lymphoma.

25 BRIEF DESCRIPTION OF THE DRAWINGS
[0015] FIG. 1 shows the chemucal structures of N-(2-(5-(4-(1-(4,6-diaminopyrimidin-2-
ylthio)ethyl)-5-methylthiazol-2-y1)-2-methoxyphenoxy)ethyl ) methanesulfonamide (DI-82), (R)-
N-(2-(5-(4-(1-(4,6-diaminopyrimidin-2-ylthio)ethyl)-5-methylthiazol-2-yl1)-2-
methoxyphenoxy)ethyl)methanesulfonamide ((R)-DI-82), and (S)-N-(2-(5-(4-(1-(4,6-

30  diaminopyrimidin-2-ylthio)ethyl)-5-methylthiazol-2-yl)-2-
methoxyphenoxy)ethyl)methanesulfonamide ((S)-DI-82).
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[0016] FIG. 2 shows the inhibition of the uptake by CEM leukemia cells of ["H]-labeled
deoxycytidine of DI-82, (S)-DI-82, (R)-DI-82, Compound 9, Compound 9S, and Compound 9R.

[0017] FIG. 3 shows the inhibition of the uptake by CEM leukemia cells of [’H]-labeled
deoxycytidine of (R)-DI-82 1n the presence of varying concentration of BSA.

[0018] FIG. 4 shows the inhibition of the uptake by CEM leukemia cells of [’H]-labeled

deoxycytidine of Compound 9R 1n the presence of varying concentration of BSA.

[0019] FIG. 5A shows the IP vehicle (PEG-Tris) [ °F]L-FAC microPET/CT scans.
[0020] FIG. 5B shows the oral vehicle (P9 and P9*) ['*F]L-FAC microPET/CT scans.
[0021] FIG. 6A shows the (R)-DI-82 ['°F]L-FAC microPET/CT scans (IP injection).
[0022] FIG. 6B shows the DI-82 [ "*F|L-FAC microPET/CT scans (IP injection).
[0023] FIG. 7 shows the Compound 9R ["*F]L-FAC microPET/CT scans (IP 1njection).

[0024] FIG. 8 shows the injected dose/gram of tissue percentages for DI-82, (R)-DI-82, and
Compound 9R (IP 1njection).

[0025] FIG. 9A shows the Compound 9R ['*F]L-FAC microPET/CT scans (oral dosage,
vehicle: P9).

[0026] FIG. 9B shows the Compound 9R ['°F]L-FAC microPET/CT scans (oral dosage.
vehicle: P9’).

[0027] FIG. 10A shows the (R)-DI-82 ['*F]L-FAC microPET/CT scans (oral dosage, vehicle:
P9).

[0028] FIG. 10B shows the (R)-DI-82 ['°*F|L-FAC microPET/CT scans (oral dosage, vehicle:
P9’).

[0029] FIG. 11 shows the injected dose/gram of tissue percentages for (R)-DI-82 and
Compound 9R (oral dosage) in formulation P9 and P9’.

[0030] FIG. 12 shows the plasma concentrations of Compound 6 and DI-82.
[0031] FIG. 13 A shows the tumor concentration of Compound 6 and DI-82.
[0032] FIG. 13B shows the tumor/plasma ratio of Compound 6 and DI-82.

[0033] FIG. 14 shows the plasma concentrations of Compound 9R and (R)-DI-82.
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[0034] FIG. 15 shows the tumor burden growth curve following treatment with vehicle and
Compound 9R (25, 50, and 100 mg/kg).

[0035] FIG. 16 shows the tumor burden in peripheral blood following treatment with vehicle
and Compound 9R (25, 50, and 100 mg/kg) at Day 44 post inoculation

[0036] FIG. 17 shows the survival curves following treatment with vehicle and Compound 9R

(25, 50, and 100 mg/kg).

[0037] FIG. 18A shows the bioluminescence imagings of mice treated with Compound 9R (50
mg/kg) as compared with untreated mice at day 4, 6, 8, and 11 after intravenous injection of 2.0 x

10* pre-B leukemia cells/mouse.

[0038] FIG. 18B shows the bioluminescence imagings of mice treated with (R)-DI-82 (50
mg/kg) as compared with untreated mice at day 4, 6, 8, and 11 after intravenous 1njection of 2.0 x

10* pre-B leukemia cells/mouse.

[0039] FIG. 19 shows the bioluminescence total flux over day 4, 6, 8, and 11 post inoculation
of mice treated with (R)-DI-82 (50 mg/kg) and Compound 9R (50 mg/kg) as compared with

untreated mice.

[0040] FIG. 20 shows the bioluminescence total flux at day 11 post inoculation of mice treated

with (R)-DI-82 (50 mg/kg) and Compound 9R (50 mg/kg) as compared with untreated mice.

DETAILED DESCRIPTION OF THE INVENTION
[0041] Definitions

[0042] The term “alkyl™ refers to and includes linear or branched univalent hydrocarbon
structures and combination thereof, which may be fully saturated, mono- or polyunsaturated,
having the number of carbon atoms designated (1.e., C,-C;, means one to ten carbons). Particular
alkyl groups are those having 1 to 20 carbon atoms (a “C;-C, alkyl). More particular alkyl
oroups are those having 1 to 8 carbon atoms (a “C;-Cgalkyl™), 3 to 8 carbon atoms (a “C;-Cg
alkyl™), 1 to 6 carbon atoms (a “C,-Cg alkyl™), 1 to 5 carbon atoms (a “C-Cs alkyl™), or 1 to 4
carbon atoms (a “C;-C4 alkyl”™). Examples of saturated hydrocarbon radicals include, but are not
limited to, groups such as methyl, ethyl, n-propyl, 1sopropyl, n-butyl, t-butyl, 1sobutyl, sec-butyl,
homologs and 1somers of, for example, n-pentyl, n-hexyl, n-heptyl, n-octyl, and the like. An
unsaturated alkyl group 1s one having one or more double bonds or triple bonds. Examples of
unsaturated alkyl groups include, but are not limited to, vinyl, 2-propenyl, crotyl, 2-1sopenteny].
2-(butadienyl), 2.4-pentadienyl, 3-(1,4-pentadienyl), ethynyl, 1- and 3-propynyl, 3-butynyl, and
the higher homologs and 1somers. Examples of saturated C-C4 alkyl include methyl (CH3), ethyl
6
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(C,Hs), propyl (CsH») and butyl (C4Hy). Examples of saturated C;-Cg alkyl include methyl (CHj3),
ethyl (C,Hs), propyl (C;H»), butyl (C4Hy), pentyl (CsH;;) and hexyl (C¢Hj3).

[0043] An alkyl group may be substituted (1.e., one or more hydrogen atoms are replaced with
univalent or divalent radicals) with one more substituents, such as radicals described herein, for
example, fluoro, chloro, bromo, 10do, hydroxyl, alkoxy, thio, amino, acylamino,
alkoxycarbonylamido, carboxyl, acyl, alkoxycarbonyl, sulfonyl, cycloalkyl, aryl, heterocyclyl
and herteroaryl, and other functional groups known 1n the art. A “perfluoroalkyl” refers to an
alkyl group where every hydrogen atom 1s replaced with a fluorine atom. Examples of saturated
C-Cg perfluoroalkyl include trifluoromethyl (CF5), pentafluoroethyl (C,Fs), heptafluoropropyl
(C5F~), nonafluorobutyl (C4Fy), undecafluoropentyl (CsF;;) and tridecafluorohexyl (CgF13).

[0044] The term “alkoxy” refers to a radical bonded through an oxygen atom of the formula —
O-alkyl, where alkyl 1s an alkyl chain as defined above.

[0045] The term “alkylene” or “alkylene chain™ refers to a straight or branched divalent
hydrocarbon chain linking the rest of the molecule to a radical group, consisting solely of carbon
and hydrogen, containing no unsaturation and having from one to twelve carbon atoms, for
example, methylene, ethylene, propylene, n-butylene, and the like. The alkylene chain 1s
attached to the rest of the molecule through a single bond and to the radical group through a
single bond. In some embodiments, the points of attachment of the alkylene chain to the rest of
the molecule and to the radical group are through one carbon 1n the alkylene chain or through any
two carbons within the chain. In certain embodiments, an alkylene comprises one to eight carbon
atoms (e.g., C1-Cg alkylene). In other embodiments, an alkylene comprises one to five carbon
atoms (e.g., C;-Cs alkylene). In other embodiments, an alkylene comprises one to four carbon
atoms (e.g., C,-C4 alkylene). In other embodiments, an alkylene comprises one to three carbon
atoms (e.g., C1-C; alkylene). In other embodiments, an alkylene comprises one to two carbon
atoms (e.g., C;-C, alkylene). In other embodiments, an alkylene comprises one carbon atom (e.g.,
C; alkylene). In other embodiments, an alkylene comprises five to eight carbon atoms (e.g., Cs-
Cg alkylene). In other embodiments, an alkylene comprises two to five carbon atoms (e.g., C,-Cs
alkylene). In other embodiments, an alkylene comprises three to five carbon atoms (e.g., C5-Cs
alkylene). The term “alkenylene™ refers to an alkylene also having at least one double bond. The

term “alkynylene” refers to an alkylene also having at least one triple bond.

[0046] An alkylene group may be substituted (1.e., one or more hydrogen atoms are replaced
with univalent or divalent radicals) with one more substituents, such as radicals described herein,

for example, fluoro, chloro, bromo, 10do, hydroxyl, alkoxy, thio, amino, acylamino,
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alkoxycarbonylamido, carboxyl, acyl, alkoxycarbonyl, sulfonyl, cycloalkyl, aryl, heterocyclyl

and herteroaryl, and other functional groups known 1n the art.

[0047] The term “cycloalkyl” refers to and includes cyclic univalent hydrocarbon structures,
which may be fully saturated, mono- or polyunsaturated, having the number of carbon atoms
designated (1.e., C;-C,o means one to ten carbons). Cycloalkyl can consist of one ring, such as
cyclohexyl, or multiple rings, such as adamantly, but excludes aryl groups. A cycloalkyl
comprising more than one ring may be fused, spiro or bridged, or combinations thereof. A
preferred cycloalkyl 1s a cyclic hydrocarbon having from 3 to 13 annular carbon atoms. A more
preferred cycloalkyl 1s a cyclic hydrocarbon having from 3 to 8 annular carbon atoms (a “C;-Cg
cycloalkyl™). Examples of cycloalkyl include, but are not limited to, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, 1-cyclohexenyl, 3-cyclohexenyl, cycloheptyl, norbomyl, and the like.

[0048] The term “heterocycle” or “heterocyclyl” or “heterocycloalkyl™ refers to a saturated or
an unsaturated non-aromatic group having from 1 to 10 annular carbon atoms and from 1 to 4
annular heteroatoms, such as nitrogen, sulfur or oxygen, and the like, wherein the nitrogen and
sulfur atoms are optionally oxidized, and the nitrogen atom(s) are optionally quaternized. A
heterocyclyl group may have a single ring or multiple condensed rings, but excludes heteroaryl
oroups. A heterocycle comprising more than one ring may be fused, spiro or bridged, or any
combination thereof. In fused ring systems, one or more of the fused rings can be aryl or
heteroaryl. Examples of heterocyclyl groups include, but are not limited to, tetrahydropyranyl,
dihydropyranyl, piperidinyl, morpholinyl, piperazinyl, pyrrolidinyl, thiazolinyl, thiazolidinyl,
tetrahydrofuranyl, tetrahydrothiophenyl, 2.3-dihydrobenzo|b]|thiophen-2-yl, 4-amino-2-
oxopyrimidin-1(2H)-yl, and the like.

[0049] The term “aryl” refers to and includes polyunsaturated aromatic hydrocarbon
substituents. Aryl may contain additional fused rings (e.g., from 1 to 3 rings), including
additionally fused aryl, heteroaryl, cycloalkyl, and/or heterocyclyl rings. In one variation, the aryl
oroup contains from 6 to 14 annular carbon atoms. Examples of aryl groups include, but are not

limited to, phenyl, naphthyl, biphenyl, and the like.

[0050] The term “heteroaryl” refers to and includes unsaturated aromatic cyclic groups having
from 1 to 10 annular carbon atoms and at least one annular heteroatom, including but not limited
to heteroatoms such as nitrogen, oxygen and sulfur, wherein the nitrogen and sulfur atoms are
optionally oxidized, and the nitrogen atom(s) are optionally quaternized. A heteroaryl group can
be attached to the remainder of the molecule at an annular carbon or annular heteroatom.

Heteroaryl may contain additional fused rings (e.g., from 1 to 3 rings), including additionally
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fused aryl, heteroaryl, cycloalkyl, and/or heterocyclyl rings. Examples of heteroaryl groups
include, but are not limited to, pyridyl, pyrnmidyl, thiophenyl, furanyl, thiazolyl, and the like.

[0051] Cycloalkyl, aryl, heterocycloalkyl and heteroaryl groups may also be substituted with
one or more substituents, such as radicals detailed herein, for example, fluoro, chloro, bromo,
10do, hydroxyl, alkoxy, thio, amino, acylamino, alkoxycarbonylamido, carboxyl, acyl.
alkoxycarbonyl, sulfonyl, alkyl, cycloalkyl, aryl, heterocyclyl and herteroaryl, and other

functional groups known 1n the art.

[0052] In embodiments, where a moiety 1s optionally substituted, the moiety 1s optionally
substituted with a substituent group. A ““substituent group,” as used herein, means a group

selected from the following moieties:

[0053] (A) oxo, halogen, -CF;, -CN, -OH, -NH,, -COOH, -CONH,, -NO,, -SH, -SO,Cl, -
SOsH, -SO4H, -SO,NH,, -NHNH,, —-ONH,, -NHC=(O)NHNH,, -NHC=(0O) NH,, -NHSO;H, -
NHC= (O)H, -NHC(O)-OH, -NHOH, -OCF;, -OCHF,, unsubstituted alkyl, unsubstituted
heteroalkyl, unsubstituted cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted aryl,

unsubstituted heteroaryl, and

[0054] (B) alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl, substituted

with at least one substituent selected from:

[0055] (1) oxo, halogen, -CF;, -CN, -OH, -NH,, -COOH, -CONH,, -NO,, -SH, -SO,Cl, -SO;H,
-SO4H., -SO,NH,, -NHNH,. —-ONH,. -NHC=(O)NHNH,, -NHC=(0O) NH,, -NHSO,H, -NHC=
(O)H, -NHC(0O)-OH, -NHOH, -OCF;, -OCHF,, unsubstituted alkyl, unsubstituted heteroalkyl,

unsubstituted cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted aryl, unsubstituted
heteroaryl, and

[0056] (u) alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl, substituted

with at least one substituent selected from:

[0057] (a) oxo, halogen, -CF;, -CN, -OH, -NH,, -COOH, -CONH,, -NO,, -SH, -SO,(Cl, -SOsH,
-SO4H, -SO>NH,, -NHNH,, —-ONH,, -NHC=(O)NHNH,, -NHC=(0O) NH,, -NHSO,H, -NHC=
(O)H, -NHC(0O)-OH, -NHOH, -OCF;, -OCHF,, unsubstituted alkyl, unsubstituted heteroalkyl,

unsubstituted cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted aryl, unsubstituted
heteroaryl, and

[0058] (b) alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl, substituted with
at least one substituent selected from: oxo, halogen, -CF;, -CN, -OH, -NH,, -COOH, -CONH,, -
NO,, -SH, -SO,(Cl, -SOzH, -SO,H. -SO,NH,, -NHNH,, —-ONH,, -NHC=(O)NHNH,, -NHC=(0O)
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NH,, -NHSO,H, -NHC= (O)H, -NHC(0O)-OH, -NHOH, -OCF;, -OCHF,, unsubstituted alkyl,
unsubstituted heteroalkyl, unsubstituted cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted
aryl, and unsubstituted heteroaryl.

[0059] A “size-limited substituent™ or ““ size-limited substituent group.” as used herein, means
a group selected from all of the substituents described above for a “substituent group,” wherein
each substituted or unsubstituted alkyl 1s a substituted or unsubstituted C;-C,q alkyl, each
substituted or unsubstituted heteroalkyl 1s a substituted or unsubstituted 2 to 20 membered
heteroalkyl, each substituted or unsubstituted cycloalkyl 1s a substituted or unsubstituted C5-Cg
cycloalkyl, and each substituted or unsubstituted heterocycloalkyl 1s a substituted or

unsubstituted 3 to 8 membered heterocycloalkyl.

[0060] A “lower substituent™ or ** lower substituent group,” as used herein, means a group
selected from all of the substituents described above for a “substituent group,” wherein each
substituted or unsubstituted alkyl 1s a substituted or unsubstituted C,-Cg alkyl, each substituted or
unsubstituted heteroalkyl 1s a substituted or unsubstituted 2 to 8 membered heteroalkyl, each
substituted or unsubstituted cycloalkyl 1s a substituted or unsubstituted C;-C- cycloalkyl, and
each substituted or unsubstituted heterocycloalkyl 1s a substituted or unsubstituted 3 to 7

membered heterocycloalkyl.

[0061] In some embodiments, each substituted group described in the compounds herein 1s
substituted with at least one substituent group. Each substituent groups 1s optimally different.
More specifically, in some embodiments, each substituted alkyl, substituted heteroalkyl,
substituted cycloalkyl, substituted heterocycloalkyl, substituted aryl, substituted heteroaryl,
substituted alkylene, substituted heteroalkylene, substituted cycloalkylene, substituted
heterocycloalkylene, substituted arylene, and/or substituted heteroarylene described in the
compounds herein are substituted with at least one substituent group. In other embodiments, at
least one or all of these groups are substituted with at least one size-limited substituent group. In
other embodiments, at least one or all of these groups are substituted with at least one lower

substituent group.

[0062] In other embodiments of the compounds herein, each substituted or unsubstituted alkyl
may be a substituted or unsubstituted C;-Cyg alkyl, each substituted or unsubstituted heteroalkyl
1S a substituted or unsubstituted 2 to 20 membered heteroalkyl, each substituted or unsubstituted
cycloalkyl 1s a substituted or unsubstituted C;-Cg cycloalkyl, and/or each substituted or
unsubstituted heterocycloalkyl 1s a substituted or unsubstituted 3 to 8 membered

heterocycloalkyl. In some embodiments of the compounds herein, each substituted or
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unsubstituted alkylene 1s a substituted or unsubstituted C,-C»q alkylene, each substituted or
unsubstituted heteroalkylene 1s a substituted or unsubstituted 2 to 20 membered heteroalkylene,
each substituted or unsubstituted cycloalkylene 1s a substituted or unsubstituted C;-Cg
cycloalkylene, and/or each substituted or unsubstituted heterocycloalkylene 1s a substituted or

unsubstituted 3 to 8 membered heterocycloalkylene.

[0063] In some embodiments, each substituted or unsubstituted alkyl 1s a substituted or
unsubstituted C,-Cg alkyl, each substituted or unsubstituted heteroalkyl 1s a substituted or
unsubstituted 2 to 8 membered heteroalkyl, each substituted or unsubstituted cycloalkyl 1s a
substituted or unsubstituted C;-C- cycloalkyl, and/or each substituted or unsubstituted
heterocycloalkyl 1s a substituted or unsubstituted 3 to 7 membered heterocycloalkyl. In some
embodiments, each substituted or unsubstituted alkylene 1s a substituted or unsubstituted C;-Cg
alkylene, each substituted or unsubstituted heteroalkylene is a substituted or unsubstituted 2 to 8
membered heteroalkylene, each substituted or unsubstituted cycloalkylene 1s a substituted or
unsubstituted C;-C- cycloalkylene, and/or each substituted or unsubstituted heterocycloalkylene

1S a substituted or unsubstituted 3 to 7 membered heterocycloalkylene.

[0064] Certain compounds described herein possess asymmetric carbon atoms (optical or chiral
centers) or double bonds; the enantiomers, racemates, diastereomers, tautomers, geometric
1Isomers, stereoisometric forms that may be defined, in terms of absolute stereochemistry, as (R)-
or (§)- or, as (D)- or (L)- for amino acids, and individual 1somers are encompassed within the
scope of the present invention. The compounds of the present invention do not include those
which are known 1n art to be too unstable to synthesize and/or 1solate. The present invention 1s
meant to include compounds 1n racemic and optically pure forms. Optically active (R)- and (S)-,
or (D)- and (L)-1somers may be prepared using chiral synthons or chiral reagents, or resolved
using conventional techniques. When the compounds described herein contain olefinic bonds or
other centers of geometric asymmetry, and unless specified otherwise, it 1s intended that the

compounds include both E and Z geometric 1somers.

[0065] As used herein, the term “1somers™ refers to compounds having the same number and
kind of atoms, and hence the same molecular weight, but differing in respect to the structural

arrangement or configuration of the atoms.

[0066] The term “‘tautomer.” as used herein, refers to one of two or more structural 1Somers

which exist in equilibrium and which are readily converted from one 1someric form to another.
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[0067] It will be apparent to one skilled 1n the art that certain compounds of this invention may
exist 1in tautomeric forms, all such tautomeric forms of the compounds being within the scope of

the invention.

[0068] Unless otherwise stated, structures depicted herein are also meant to include all
stereochemical forms of the structure; 1.e., the (R) and (S) configurations for each asymmetric
center. Therefore, single stereochemical 1somers as well as enantiomeric and diastereomeric
mixtures of the present compounds, generally recognized as stable by those skilled 1n the art, are

within the scope of the invention.

[0069] Unless otherwise stated, structures depicted herein are also meant to include compounds
which differ only 1n the presence of one or more 1sotopically enriched atoms. For example,
compounds having the present structures except for the replacement of a hydrogen by a
deuterium or tritium, replacement of fluoride by '°F, or the replacement of a carbon by °C- or

"*C-enriched carbon are within the scope of this invention.

[0070] The compounds of the present invention may also contain unnatural proportions of
atomic 1sotopes at one or more of the atoms that constitute such compounds. For example, the
compounds may be radiolabeled with radioactive isotopes, such as for example tritium (CH),
fluoride (‘°F), iodine-125 (**I), or carbon-14 (**C). All 1sotopic variations of the compounds of
the present invention, whether radioactive or not, are encompassed within the scope of the

present invention.

[0071] A “pharmaceutically acceptable carrnier” refers to an ingredient in a pharmaceutical
formulation, other than an active ingredient, which 1s nontoxic to a subject. A pharmaceutically
acceptable carrier includes, but 1s not limited to, a buffer, excipient, stabilizer, or preservative,
such as those known 1n the art, for example, described 1n Remington's Pharmaceutical Sciences

16th edition, Osol, A. Ed. (1980).

[0072] As used herein, “treatment™ or “treating” 1s an approach for obtaining beneficial or
desired results including and preferably clinical results. For example, beneficial or desired
clinical results include, but are not limited to, one or more of the following: decreasing symptoms
resulting from the disease, increasing the quality of life of those suffering from the disease,
decreasing the dose of other medications required to treat the disease, delaying the progression of

the disease, and/or prolonging survival of individuals.

[0073] As used herein, “delaying development of a disease™ means to defer, hinder, slow,
retard, stabilize, and/or postpone development of the disease (such as cancer). This delay can be

of varying lengths of time, depending on the history of the disease and/or individual being
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treated. As 1s evident to one skilled in the art, a sufficient or significant delay can, in effect,
encompass prevention, 1n that the individual does not develop the disease. For example, a late

stage cancer, such as development of metastasis, may be delayed.

[0074] As used herein, an “effective dosage™ or “effective amount™ of drug, compound, or
pharmaceutical composition 1s an amount sufficient to effect beneficial or desired results. For
prophylactic use, beneficial or desired results include results such as eliminating or reducing the
risk, lessening the severity, or delaying the onset of the disease, including biochemucal,
histological and/or behavioral symptoms of the disease, 1ts complications and intermediate
pathological phenotypes presenting during development of the disease. For therapeutic use,
beneficial or desired results include clinical results such as decreasing one or more symptoms
resulting from the disease, increasing the quality of life of those suffering from the disease,
decreasing the dose of other medications required to treat the disease, enhancing effect of another
medication such as via targeting, delaying the progression of the disease, and/or prolonging
survival. In the case of cancer or tumor, an effective amount of the drug may have the effect in
reducing the number of cancer cells; reducing the tumor size; inhibiting (1.e., slow to some extent
and preferably stop) cancer cell infiltration into peripheral organs; inhibit (1.e., slow to some
extent and preferably stop) tumor metastasis; inhibiting, to some extent, tumor growth; and/or
relieving to some extent one or more of the symptoms associated with the disorder. An effective
dosage can be administered in one or more admuinistrations. For purposes of this invention, an
effective dosage of drug, compound, or pharmaceutical composition 1s an amount sufficient to
accomplish prophylactic or therapeutic treatment either directly or indirectly. As 1s understood 1n
the clinical context, an effective dosage of a drug, compound, or pharmaceutical composition
may or may not be achieved in conjunction with another drug, compound, or pharmaceutical
composition. Thus, an “effective dosage™ may be considered in the context of administering one
or more therapeutic agents, and a single agent may be considered to be given 1n an effective

amount 1f, 1n conjunction with one or more other agents, a desirable result may be or 1s achieved.

[0075] As defined herein, the term “inhibition™, “inhibit”, “inhibiting” and the like 1n reference
to a protein-inhibitor interaction means negatively affecting (e.g. decreasing) the activity or
function of the protein relative to the activity or function of the protein in the absence of the
inhibitor. Inhibition may refer to reduction of a disease or symptoms of disease. Inhibition may
refer to a reduction 1n the activity of a particular protein or nucleic acid target. The protein may
be deoxycytidine kinase. Thus, inhibition includes, at least in part, partially or totally blocking
stimulation, decreasing, preventing, or delaying activation, or inactivating, desensitizing, or

down-regulating signal transduction or enzymatic activity or the amount of a protein.
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[0076] The term “modulator” refers to a composition that increases or decreases the level of a
target molecule or the function of a target molecule or the physical state of the target of the

molecule.

[0077] The term “modulate” 1s used 1n accordance with its plain ordinary meaning and refers to
the act of changing or varying one or more properties. “Modulation™ refers to the process of
changing or varying one or more properties. For example, a modulator of a target protein changes
by 1ncreasing or decreasing a property or function of the target molecule or the amount of the
target molecule. A modulator of a disease decreases a symptom, cause, or characteristic of the

targeted disease.

[0078] “Selective” or “selectivity”™ or the like of a compound refers to the compound’s ability

22 <@ 2%  <e

to discriminate between molecular targets. “Specific”, “specifically”, “specificity”, or the like of
a compound refers to the compound’s ability to cause a particular action, such as inhibition, to a

particular molecular target with minimal or no action to other proteins in the cell.

[0079] ““Pharmaceutically acceptable excipient” and “pharmaceutically acceptable carrier”
refer to a substance that aids the administration of an active agent to and absorption by a subject
and can be included 1in the compositions of the present invention without causing a significant
adverse toxicological effect on the patient. Non-limiting examples of pharmaceutically
acceptable excipients include water, NaCl, normal saline solutions, lactated Ringer’s, normal
sucrose, normal glucose, binders, fillers, disintegrants, lubricants, coatings, sweeteners, flavors,
salt solutions (such as Ringer's solution), alcohols, oils, gelatins, carbohydrates such as lactose,
amylose or starch, fatty acid esters, hydroxymethycellulose, polyvinyl pyrrolidine, and colors,
and the like. Such preparations can be sterilized and, 1f desired, mixed with auxihiary agents such
as lubricants, preservatives, stabilizers, wetting agents, emulsifiers, salts for influencing osmotic
pressure, buffers, coloring, and/or aromatic substances and the like that do not deleteriously react
with the compounds of the invention. One of skill in the art will recognize that other

pharmaceutical excipients are useful 1n the present invention.

[0080] The term "preparation” 1s intended to include the formulation of the active compound
with encapsulating material as a carrier providing a capsule in which the active component with
or without other carriers, 1s surrounded by a carrier, which 1s thus 1n association with it.
Simuilarly, cachets and lozenges are included. Tablets, powders, capsules, pills, cachets, and

lozenges can be used as solid dosage forms suitable for oral administration.

[0081] As used herein, the term "administering" means oral administration, administration as a

suppository, topical contact, intravenous, parenteral, intraperitoneal, intramuscular, intralesional,
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intrathecal, intranasal or subcutaneous administration, or the implantation of a slow-release
device, e.g., a mini-osmotic pump, to a subject. Administration 1s by any route, including
parenteral and transmucosal (e.g., buccal, sublingual, palatal, gingival, nasal, vaginal, rectal, or
transdermal). Parenteral administration includes, e.g., mmtravenous, intramuscular, intra-arteriole,
intradermal, subcutaneous, intraperitoneal, intraventricular, and intracranial. Other modes of
delivery include, but are not imited to, the use of liposomal formulations, intravenous infusion,

transdermal patches, efc.

[0082] By "co-administer” it 1s meant that a compound described herein 1s administered at the
same time, just prior to, or just after the administration of one or more additional therapies, for
example, an anticancer agent as described herein. The compounds described herein can be
administered alone or can be co-administered to the patient. Co-administration 1s meant to
include simultaneous or sequential administration of the compound individually or in
combination (more than one compound or agent). Thus, the preparations can also be combined,

when desired, with other active substances (e.g. anticancer agents).

[0083] Co-administration includes administering one active agent (e.g. a complex described
herein) within 0.5, 1, 2, 4, 6, 8, 10, 12, 16, 20, or 24 hours of a second active agent (e.g. anti-
cancer agents). Also contemplated herein, are embodiments, where co-administration includes
administering one active agent within 0.5, 1, 2, 4, 6, 8, 10, 12, 16, 20, or 24 hours of a second
active agent. Co-administration includes administering two active agents simultaneously,
approximately simultaneously (e.g., within about 1, 5, 10, 15, 20, or 30 minutes of each other), or
sequentially in any order. Co-administration can be accomplished by co-formulation, 1.e.,
preparing a single pharmaceutical composition including both active agents. In other
embodiments, the active agents can be formulated separately. In some embodiments, the active
and/or adjunctive agents are linked or conjugated to one another. In some embodiments, the
compounds described herein are combined with treatments for cancer such as chemotherapy or

radiation therapy.

[0084] The term “associated™ or “associated with™ 1in the context of a substance or substance
activity or function associated with a disease means that the disease 1s caused by (in whole or 1n
part), a symptom of the disease 1s caused by (in whole or in part) the substance or substance
activity or function, or a side-effect of the compound (e.g. toxicity) 1s caused by (1in whole or 1n

part) the substance or substance activity or function.

[0085] “‘Patient,” “subject,” “patient in need thereof,” and “subject in need thereof™ are herein

used interchangeably and refer to a living organism suffering from or prone to a disease or
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condition that can be treated by administration of a pharmaceutical composition as provided
herein. Non-limiting examples include humans, other mammals, bovines, rats, mice, dogs,
monkeys, goat, sheep, cows, deer, and other non-mammalian animals. In some embodiments, a

patient 1s human. A “cancer-patient” 1s a patient suffering from, or prone to developing cancer.

[0086] Unless clearly indicated otherwise, the term “individual™ as used herein refers to a
mammal, including but not limited to, bovine, horse, feline, rabbit, canine, rodent, or primate
(e.g., human). In some embodiments, an individual 1s a human. In some embodiments, an
individual 1s a non-human primate such as chimpanzees and other apes and monkey species. In
some embodiments, an individual 1s a farm animal such as cattle, horses, sheep, goats and swine;
pets such as rabbits, dogs and cats; laboratory animals including rodents, such as rats, mice, and
ouinea pigs; and the like. In some embodiments, the invention find use in both human medicine

and 1n the veterinary context.

[0087] ““Disease™ or “condition™ refer to a state of being or health status of a patient or subject
capable of being treated with the compounds or methods provided herein. In some embodiments,

the disease as used herein refers to cancer.

[0088] “Chemotherapeutic™ or “chemotherapeutic agent™ 1s used 1n accordance with 1ts plain
ordinary meaning and refers to a chemical composition or compound having antineoplastic

properties or the ability to inhibit the growth or proliferation of cells.

[0089] ““Cancer model organism”, as used herein, 1s an organism exhibiting a phenotype
indicative of cancer, or the activity of cancer causing elements, within the organism. The term
cancer 1s defined above. A wide variety of organisms may serve as cancer model organisms, and
include for example, cancer cells and mammalian organisms such as rodents (e.g. mouse or rat)
and primates (such as humans). Cancer cell lines are widely understood by those skilled in the art
as cells exhibiting phenotypes or genotypes similar to in vivo cancers. Cancer cell lines as used

herein includes cell lines from amimals (e.g. mice) and from humans.

. 22 <o

[0090] As used herein and 1n the appended claims, the singular forms “a,” “an,” and “the”

include plural reference unless the context clearly indicates otherwise.

[0091] It 1s understood that aspect and variations of the invention described herein include

“consisting” and/or “consisting essentially of” aspects and variations.
[0092] Compounds

[0093] In one aspect, provided herein are compounds of Formula (I), or a pharmaceutically

acceptable salt or solvate thereof:
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S__N
R R

w
R* Y™ W-L—-RI Formula (I)

W is —O-, -S-, or —-N(R®)-;

L 1s optionally substituted alkylene, optionally substituted alkenylene, or optionally

substituted alkynylene;
X is -CH;-, -O-, -N(R®)-, -S-, -S(0)-, or =S(0)»-;

Y is N or C(R);

R' is optionally substituted heterocycloalkyl:

R*, R’, R* are independently hydrogen, halogen, -CN, optionally substituted alkyl.

optionally substituted alkoxy, or optionally substituted cycloalkyl;

R’ is hydrogen, halogen, optionally substituted alkyl, optionally substituted alkoxy,

optionally substituted cycloalkyl, optionally substituted aryl, or optionally

substituted heteroaryl;

R® and R’ are independently hydrogen, halogen, or optionally substituted alkyl; or

R® and R’ are taken together with the carbon to which they are attached to form a

cycloalkyl;

R® is hydrogen or optionally substituted alkyl; and

R’ is hydrogen, halogen, -CN, optionally substituted alkyl, optionally substituted

alkoxy, or optionally substituted cycloalkyl.

In some embodiment is a compound of Formula (I), wherein R* and R’ are hydrogen. In
some embodiments is a compound of Formula (I), wherein R* and R’ are independently
hydrogen or halogen. In some embodiments is a compound of Formula (I), wherein R* and R° are
independently hydrogen or optionally substituted alkyl. In some embodiments 1s a compound of

Formula (1), wherein R* and R’ are independently hydrogen or unsubstituted alkyl.

In some embodiments is a compound of Formula (I), wherein R* is hydrogen or

halogen. In some embodiments is a compound of Formula (I), wherein R* is hydrogen.

In some embodiments is a compound of Formula (I), wherein R® and R’ are

independently hydrogen or optionally substituted alkyl. In some embodiments 1s a compound of
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Formula (I), wherein R® and R’ are independently hydrogen or unsubstituted alkyl. In some

embodiments is a compound of Formula (I), wherein R’ is hydrogen.

[0097] In some embodiments 1s a compound of Formula (I), wherein the compound of Formula

(I) 1s a compound of Formula (Ia):

o
R Y W-L—R Formula (Ia).

[0098] In some embodiments 1s a compound of Formula (I), wherein the compound of Formula

(I) 1s a compound of Formula (Ib):

SN
RI_ANR;
w
R4 Y W-L—R? Formula (Ib).

[0099] In some embodiments is a compound of Formula (I), wherein R® is optionally
substituted alkyl. In some embodiments 1s a compound of Formula (I), wherein R° is
unsubstituted alkyl. In some embodiments is a compound of Formula (I), wherein R° is
substituted alkyl. In some embodiments is a compound of Formula (I), wherein R°® is methyl,
ethyl, or propyl. In some embodiments is a compound of Formula (I), wherein R® is methyl. In
some embodiments is a compound of Formula (I), wherein R® and R’ are not both hydrogen. In
some embodiments is a compound of Formula (I), wherein R® and R’ are both optionally
substituted alkyl. In some embodiments is a compound of Formula (I), wherein R° and R’ are
both unsubstituted alkyl. In some embodiments is a compound of Formula (I), wherein R° and R’
are both methyl. In some embodiments is a compound of Formula (I), wherein R® and R’ are both
unsubstituted alkyl. In some embodiments is a compound of Formula (I), wherein R° and R’ are
taken together with the carbon to which they are attached to form a cycloalkyl. In some
embodiments is a compound of Formula (I), wherein R® and R’ are taken together with the
carbon to which they are attached to form a cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl.
18
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In some embodiments 1s a compound of Formula (I), wherein R° and R’ are taken together with

the carbon to which they are attached to form a cyclopropyl.

[0100] In some embodiments is a compound of Formula (I), wherein R” is optionally
substituted alkyl. In some embodiments 1s a compound of Formula (I), wherein R’ is substituted
alkyl. In some embodiments is a compound of Formula (I), wherein R’ is unsubstituted alkyl. In
some embodiments is a compound of Formula (I), wherein R” is methyl, ethyl, propyl, or butyl.
In some embodiments is a compound of Formula (1), wherein R is methyl. In some
embodiments 1s a compound of Formula (I), wherein R’ is ethyl. In some embodiments is a

compound of Formula (I), wherein R is propyl.

[0101] In some embodiments is a compound of Formula (I), wherein R is optionally
substituted aryl. In some embodiments is a compound of Formula (I), wherein R’ is substituted
aryl. In some embodiments is a compound of Formula (I), wherein R” is unsubstituted aryl. In

some embodiments is a compound of Formula (I), wherein R is phenyl.

[0102] In some embodiments 1s a compound of Formula (I), wherein X 1s —S-. In some
embodiments 1s a compound of Formula (I), wherein X 1s —CH»-. In some embodiments 1s a
compound of Formula (I), wherein X is -N(R®)-. In some embodiments is a compound of
Formula (I), wherein X is -N(R®)- and R® is hydrogen. In some embodiments is a compound of
Formula (I), wherein X is -N(R®)- and R® is optionally substituted alkyl. In some embodiments is
a compound of Formula (I), wherein X 1s -N(R®)- and R® is substituted alkyl. In some
embodiments 1s a compound of Formula (I), wherein X 1s -N(R®)- and R® is unsubstituted alkyl.
In some embodiments 1s a compound of Formula (I), wherein X 1s -S(O)-. In some embodiments
1s a compound of Formula (I), wherein X 1s —S(O),-. In some embodiments 1s a compound of

Formula (I), wherein X 1s —O-.

[0103] In some embodiments 1s a compound of Formula (I), wherein Y 1s N. In some
embodiments is a compound of Formula (I), wherein Y is C(R”). In some embodiments is a
compound of Formula (I), wherein Y is C(R”) and R’ is hydrogen, optionally substituted alkyl, or
optionally substituted alkoxy. In some embodiments 1s a compound of Formula (I), wherein Y 1s
C(R”) and R’ is hydrogen. In some embodiments 1s a compound of Formula (I), wherein Y 1s
C(R”) and R’ is optionally substituted alkyl. In some embodiments is a compound of Formula (I),
wherein Y is C(R”) and R’ is substituted alkyl. In some embodiments 1s a compound of Formula
(I). wherein Y is C(R”) and R’ is —CF;. In some embodiments is a compound of Formula (),
wherein Y is C(R”) and R’ is unsubstituted alkyl. In some embodiments is a compound of

Formula (I), wherein Y is C(R”) and R’ is methyl, ethyl, or propyl.
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[0104] In some embodiments is a compound of Formula (I), wherein Y is C(R”) and R’ is
optionally substituted alkoxy. In some embodiments 1s a compound of Formula (I), wherein Y 1s
C(R”) and R’ is substituted alkoxy. In some embodiments is a compound of Formula (I), wherein
Y is C(R”) and R’ is ~O-(CH,CH,-0),-CH; wherein n is an integer between 0 and 6. In some
embodiments 1s a compound of Formula (I), wherein Y 1s C(R”) and R’ is —O-(CH,CH,-0),-CH;
wherein n is 2. In some embodiments is a compound of Formula (I), wherein Y is C(R”) and R’ is
—0-(CH,CH»-0),-CHj; wherein n 1s 3. In some embodiments 1s a compound of Formula (I),
wherein Y is C(R”) and R’ is —O-(CH,CH,-0),-CH; wherein n is 4. In some embodiments is a
compound of Formula (1), wherein Y is C(R”) and R’ is —-O-(CH,CH>-0),-CH; wherein n is 5. In
some embodiments is a compound of Formula (I), wherein Y is C(R”) and R’ is —O-(CH,CH,-

0),-CH; wherein n 1s 6.

[0105] In some embodiments is a compound of Formula (I), wherein Y is C(R”) and R” is
unsubstituted alkoxy. In some embodiments is a compound of Formula (I), wherein Y is C(R”)
and R’ is methoxy, ethoxy, or propoxy. In some embodiments is a compound of Formula (1),

wherein Y is C(R”) and R’ is methoxy.

[0106] In some embodiments 1s a compound of Formula (I), wherein W 1s —O-. In some
embodiments 1s a compound of Formula (I), wherein W 1s -S-. In some embodiments 1s a
compound of Formula (I), wherein W 1s ~N(R®)-. In some embodiments is a compound of
Formula (I), wherein W is —-N(R®)- and R® is hydrogen. In some embodiments is a compound of
Formula (I), wherein W is —N(R®)- and R® is optionally substituted alkyl. In some embodiments
1s a compound of Formula (I), wherein W 1s ~N(R®)- and R® is substituted alkyl. In some
embodiments 1s a compound of Formula (I), wherein W 1s ~N(R®)- and R® is unsubstituted alkyl.
In some embodiments 1s a compound of Formula (I), wherein W 1s ~N(R®)- and R® is methyl,

ethyl or propyl.

[0107] In some embodiments 1s a compound of Formula (I), wherein L 1s optionally substituted
alkylene. In some embodiments 1s a compound of Formula (I), wherein L 1s substituted alkylene.
In some embodiments 1s a compound of Formula (I), wherein L 1s unsubstituted alkylene. In
some embodiments 1s a compound of Formula (I), wherein L 1s -CH,CH,-. In some

embodiments 1s a compound of Formula (I), wherein L 1s -CH,CH,CH;-. In some embodiments

1s a compound of Formula (I), wherein L 1s —-CH,CH,CH,CH;-.

[0108] In some embodiments 1s a compound of Formula (I), wherein L 1s optionally substituted

alkenylene. In some embodiments 1s a compound of Formula (I), wherein L 1s substituted

20



10

15

20

25

30

CA 03010723 2018-07-05

WO 2017/120585 PCT/US2017/012718

alkenylene. In some embodiments 1s a compound of Formula (I), wherein L 1s unsubstituted

alkenylene. In some embodiments 1s a compound of Formula (I), wherein L 1s —-CH,=CH,-.

[0109] In some embodiments 1s a compound of Formula (I), wherein L 1s optionally substituted
alkynylene. In some embodiments 1s a compound of Formula (I), wherein L 1s substituted
alkynylene. In some embodiments 1s a compound of Formula (I), wherein L 1s unsubstituted

alkynylene. In some embodiments 1s a compound of Formula (I), wherein L 1s —-CH,=CH>-.

[0110] In some embodiments is a compound of Formula (I), wherein R' is a 3-membered
optionally substituted heterocycloalkyl. In some embodiments 1s a compound of Formula (1),
wherein R' is a 3-membered substituted heterocycloalkyl. In some embodiments is a compound
of Formula (I), wherein R' is a 3-membered unsubstituted heterocycloalkyl. In some

embodiments 1s a compound of Formula (I), wherein R'is azyridinyl.

[0111] In some embodiments is a compound of Formula (I), wherein R is a 4-membered
optionally substituted heterocycloalkyl. In some embodiments 1s a compound of Formula (1),
wherein R' is a 4-membered substituted heterocycloalkyl. In some embodiments is a compound
of Formula (I), wherein R' is a 4-membered unsubstituted heterocycloalkyl. In some

embodiments is a compound of Formula (I), wherein R' is azetidiny].

[0112] In some embodiments is a compound of Formula (I), wherein R is a 5-membered
optionally substituted heterocycloalkyl. In some embodiments 1s a compound of Formula (I),
wherein R' is a 5-membered substituted heterocycloalkyl. In some embodiments is a compound
of Formula (I), wherein R' is a 5-membered unsubstituted heterocycloalkyl. In some

embodiments is a compound of Formula (I), wherein R' is pyrrolidinyl.

[0113] In some embodiments is a compound of Formula (I), wherein R is a 6-membered
optionally substituted heterocycloalkyl. In some embodiments 1s a compound of Formula (1),
wherein R' is a 6-membered substituted heterocycloalkyl. In some embodiments is a compound
of Formula (I), wherein R' is a 6-membered unsubstituted heterocycloalkyl. In some
embodiments is a compound of Formula (I), wherein R' is piperidinyl, piperizanyl, or
morpholinyl. In some embodiments is a compound of Formula (I), wherein R' is morpholinyl. In
some embodiments is a compound of Formula (I), wherein R' is piperidinyl. In some
embodiments is a compound of Formula (I), wherein R' is piperazinyl. In some embodiments is a
compound of Formula (I), wherein R' is 4-methyl piperazinyl. In some embodiments is a

compound of Formula (I), wherein R' is thiomorpholiny].

[0114] In some embodiments is a compound of Formula (I), wherein R' is a 7-membered

optionally substituted heterocycloalkyl. In some embodiments 1s a compound of Formula (1),
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wherein R' is a 7-membered substituted heterocycloalkyl. In some embodiments is a compound
of Formula (I), wherein R' is a 7-membered unsubstituted heterocycloalkyl. In some

embodiments is a compound of Formula (I), wherein R' is azepany.

[0115] In some embodiments 1s a compound of Formula (I), wherein the compound of Formula

5 (I)1s a compound of Formula (I¢):

o
Y™ W-L-R Formula (Ic).

[0116] In some embodiments 1s a compound of Formula (I), wherein the compound of Formula

(I) 1s a compound of Formula (Id):

Y2 W-L—R! Formula (Id).

10 [0117] In some embodiments is a compound of Formula (Ic) or Formula (Id), wherein R is
alkyl. In some embodiments is a compound of Formula (Ic) or Formula (Id), wherein R’ is
methyl, ethyl, or propyl. In some embodiments 1s a compound of Formula (Ic) or Formula (Id),

wherein R’ is methyl.

[0118] In some embodiments is a compound of Formula (I¢) or Formula (Id), wherein R® is
15 alkyl. In some embodiments 1s a compound of Formula (Ic) or Formula (Id), wherein RC is
methyl, ethyl, or propyl. In some embodiments 1s a compound of Formula (Ic) or Formula (Id),

wherein R® is methy]l.
[0119] In some embodiments 1s a compound of Formula (Ic) or Formula (Id), wherein X 1s —S-.

[0120] In some embodiments 1s a compound of Formula (Ic) or Formula (Id), wherein Y 1s
20 C(R"), R’ is optionally substituted alkoxy, W is —O-, L is optionally substituted alkylene, and R"

1s optionally substituted heterocycloalkyl. In some embodiments 1s a compound of Formula (Ic)
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or Formula (Id), wherein Y is C(R”), R” is unsubstituted alkoxy, W is —O-, L is unsubstituted
alkylene, and R' is optionally substituted heterocycloalkyl. In some embodiments is a compound
of Formula (Ic) or Formula (Id), wherein Y is C(R”), R’ is unsubstituted alkoxy, W is —O-, L is
unsubstituted alkylene, and R' is unsubstituted heterocycloalkyl. In some embodiments is a

5  compound of Formula (Ic) or Formula (Id), wherein Y 1s C(R”). R’ is unsubstituted alkoxy, W 1s
—0-, L is unsubstituted alkylene, and R' is piperidinyl, piperizanyl, or morpholinyl. In some
embodiments is a compound of Formula (Ic) or Formula (Id), wherein Y is C(R”), R’ is methoxy,

W is —O-, L is unsubstituted alkylene, and R' is piperidinyl, piperizanyl, or morpholinyl.

[0121] In some embodiments 1s a compound of Formula (I), wherein the compound of Formula

10 (I) 1s selected from:

u 9 $ J
O O. O O
H,N H,N H,N
N@NH N D N Dnn
~— 2 — 2 —_ 2
N
S N S - N S N
(\NH (\N/
O/\/N\) é\o/\/l\'\) O/\/N[]
O O O-
H-N H,N H,N H,N
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HN H,N HN HN

S 7 N S 7 N S / N S N
-
) 9 9
é\o/\/ N\) q\g\o/\/ N/j E?O/\/N E?\O/\/N
O BN BN BN
H,N H,N HN

S__N S_ N S. N
K\O (\NH (\N/
Q\SO/\/N\) é\o/\/N\) E?\O/\/N\.)
H,N H,N H,N H,N
7 / 7 /
NT Y \H N Nk N Y K NWNH
— 2 — 2 — 2 — 2
SRS aaR el Py
S—/N S_/N S_/N S_/N
o
O/\/ N/j é\o/\/l\o é\o/\/o éo/\/l\l\)
H,N HN
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S. N S. N S. N S. N
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N0 ~ONTo ~ONTo CONTTo |
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(\o (\NH (\N/
O ONG O. or a

pharmaceutically acceptable salt or solvate thereof.
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[0122] In some embodiments 1s a compound selected from:

S / N S py N S 7 N S v N
o
/\/N/j /\/D /\/O /\/N\)
O O O O
H,N H,N H,N

SNPAL SN S. __N
('\NH I/\N/
O ’ O ’ O ,
H,N H,N H,N H,N

S. N S. _N S. _N S. _N
(\o (\NH
O N BN BN
H,N H,N H,N
/ /4 /4
NWNHz N NH, N NH,
= = =
S S S
e
) 9
é\o/\/N\) é\o/\/ij O/\/N
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HzN)j\ NWNHz NWNHZ NWNHz
2 '
AR 4

HS S__N S SN
S.__N

N~ /\/N/j /\/D /\/'\O
| O o O

N
N O\ O\

\ //

H,N H,N H,N
Y/ / /4
N \ NH,, ) NWNHZ N \ NH,
. =N . =N . =N
= " = =

S. N

S. N S N
(\o (\N/ (\NH
;\5\0/\/“'\) O/\/N\) O/\/N\)
O O.

O\ Oor a

2

pharmaceutically acceptable salt or solvate thereof.

[0123] In embodiments, R' is substituted or unsubstituted heterocycloalkyl.
[0124] In embodiments, R is unsubstituted heterocycloalkyl.

[0125] In embodiments, R' is substituted heterocycloalkyl/

[0126] In embodiments, R' is substituted or unsubstituted heterocycloalkyl (e.g.. 3 to 8
membered heterocycloalkyl, 3 to 6 membered heterocycloalkyl, or 5 to 6 membered
heterocycloalkyl). In embodiments, R' is substituted heterocycloalkyl (e.g., 3 to 8 membered
heterocycloalkyl, 3 to 6 membered heterocycloalkyl, or 5 to 6 membered heterocycloalkyl) that 1s
substituted with e.g., a ““substituent group™ as described herein, a ““size-limited substituent™ as
described herein, or “lower substituent group” as described herein. In embodiments, R' is
unsubstituted heterocycloalkyl (e.g., 3 to 8 membered heterocycloalkyl, 3 to 6 membered
heterocycloalkyl, or 5 to 6 membered heterocycloalkyl).

[0127] In embodiments, R*, R’ and R* are independently hydrogen, halogen, oxo, —CF;, —CCls;,
—CBr;, —CI5, -CHF,, -CHCl,, —-CHBr», —CHI,, -CH;F, —CH,Cl, —-CH,Br, —CH,I, —CN, —SH, —
S(O)H, —-S(O);H, —-S(O)s;H, —S(0)4H, -SONH,, -SO>,NH, —NHNH,, —-ONH,, -NHC(O)NHNH;,
—NHC(O)NH;, -N(O), -N(O),, -NH,, -C(O)H, —-C(O)OH, —C(O)NH;,, —OH, -NHSO-H, -
NHC(O)H, -NHC(O)OH, -NHOH, —OCF;, —OCCl;, -OCBr;, —OCI;, -OCHF,, —OCHCl,, —
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OCHBr,, —OCHI,, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,

substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted

or unsubstituted aryl or substituted or unsubstituted heteroaryl.

[0128] In embodiments, R*, R’ and R* are independently unsubstituted alkyl, unsubstituted
heteroalkyl, unsubstituted cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted aryl or

unsubstituted heteroaryl.

[0129] In embodiments, R*, R’ and R* are independently substituted alkyl, substituted
heteroalkyl, substituted cycloalkyl, substituted heterocycloalkyl, substituted aryl or substituted
heteroaryl.

[0130] In embodiments, R*, R’ and R* are independently substituted or unsubstituted alkyl
(e.g.. C;-Cs alkyl, C;-Cg alkyl, or C;-Cy4 alkyl). In embodiments, R, R’ and R* are independently
substituted alkyl (e.g., C-Cg alkyl, C,-C¢ alkyl, or C,-C4 alkyl) that 1s substituted with e.g., a
“substituent group” as described herein, a “size-limited substituent” as described herein, or

“lower substituent group” as described herein. In embodiments, R*, R’ and R* are independently

unsubstituted alkyl (e.g., C,-Cg alkyl, C;-Cg alkyl, or C,-C4 alkyl).

[0131] In embodiments, R*, R’ and R* are independently substituted or unsubstituted
heteroalkyl (e.g., 2 to 8 membered heteroalkyl, 2 to 6 membered heteroalkyl, or 2 to 4 membered
heteroalkyl). In embodiments, R*, R’ and R* are independently substituted heteroalkyl (e.g., 2 to
8 membered heteroalkyl, 2 to 6 membered heteroalkyl, or 2 to 4 membered heteroalkyl) that 1s
substituted with e.g., a ““substituent group™ as described herein, a ““size-limited substituent™ as
described herein, or “lower substitu<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>