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LE-NAPHTHYRIDINONE COMPOUNDS AND USES THEREOF
CROSS-REFERENCE TO RELATED APPLICATIONS

tHEY This apphication claims priority to U.S. Provisional Application No. 62/5334 185, filed

July 1%, 2017, the contents of which are mcorporated by reference in their entirety.

FIKLD OF THE INVENTION

THE A Thas disclosure relates generally to therapeutics for treatment mediated through a G-
protemn-coupled receptor (GPCR) signaling pathway and, more particularly, (o compounds that
inhibit an adenosine receptor {such as an A antagonisty. The disclosure also provides
phammaceutically acceptable compositions comprising such compounds and methods of using
the compounds or compositions 1 the treatment of a disease associated with a GPCR signaling

pathway.

BACKGROUND OF THE INVENTION

(G003 Adenosine receptors { ARs) are distnibuted throughout the body and are responsibic
tor numerous biological functions. The seven trans-membrane G-protem~-coupled receptors
{GPCRs) have been divided nto four diffcrent subtypes: Ay, Ara, Agp, and Az The Asa and Aop
ARs stimulate activity of the adenvivi cyclase, mducing an increase of CAMP levels. Ary ARs
have a distinct tissue locahization, different biochenucal pathways, and specific pharmacological

profiles.

{6004 Adenosing 1s one of the human body s most important neuromodulators m both the
central and the peripheral nervous svstems. Adenosine 18 released from tumor cells and 1ts
concentration in the extracelhilar flnd of tumors can reach immunosuppressive levels (Blay et
al. {1997}, Cancer Res., 57¢(13}, pp. 2602-5}. The extracellular fluid of solid carcinomas contains
mmunosuppressive concentrations of adenosme. Id. This increase in adenosmne concentration 18
a result of mereases in CD73 {ecto-d"-nucleotidase} and (D39 (nuclcoside tnphosphate
dephosphoryiase) enzymes, which are responsible for directly catabolizing ATP mito adenosing.
These upregulations are triggered by hyvpoxia and the generation of Hik-1oa. High levels of
adenosine around tumor cells act to regulate multiple immune cells (e.g., CD4™ T-cells and
cvtotoxic CD8” T-cells) via activation of multiple adenosine receptor subtvpes, but particularly
Asa receptors, resulting the suppressing of pro-mtlammatory activities and upregulation of anit-
mtlammatory molecules and uvnounoregulatory cells (Kumar et al. {2013}, Adenosine as an
endogenous immunoregulator in cancer pathogenesis: where to go? Purinergic Signal., Y(2), pp

145-65 and Sutkowsky et al., Hostile. hvpoxia-A2-adenosinergic tumor biology as the next
1
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barner to overcome for tumor immunologists. Cancer Immunol. Res. 2(7), pp 398-605; Ohta
{2016}, A Metabolic Immune Checkpomt: Adenosine m Tumor Microenvironment. Frontiers in
Immunciogy., 7 article# 109, pp I-11}. It was demonstrated that chimeric antigen receptor
(CAR) T cells upregulate AZAKs upon antigen-specific stimulation m vitro and wn vivo {Beavls
(20173, Targeting the Adenosine 2ZA Receptor Enhances Chimenc Antigen Receptor T Cell
Efticacy. Jof Clin fnvest. 127 (3): pp 929-941).

THETRY survival of cancer cells 1s dependent on thewr ability to avoud attack by the immune
system. In addition, tumor cells can overtake the immune system to facditate tumor survival and
metastasis. Adenosine. whose concentration mcreases within hvpoxic regions of soiid tumors,
has been recognized as being able to micriere with the recognition of tumor celis by cytolviic
cttector cells of the immume system. (Tuite and Riss (2013}, Recent developments m the
pharmacological treatment of Parkinson's disease. fixper! Opin. Investis. Drugs, 12(8) pp 1335~
52, Popoli et al. {2002). Blockade of striatal adenosine A, receptor reduces, through a
presvonaptic mechanism, guinaoimic acud~nduced excuotoxicity: possible relevance to
neuroprotective mierventions m neurodegenerative diseases of the stnatum, J. Newrosci, 22(5)
pp. 1967-75, Gesst ¢t al. (2011}, Adenosine receptors and cancer. Biochim Biophys Acia,

1808(5), pp. 1400-12).

{B006] Although all adenosing receptors now have an increasmng number of recognized
biclogical roles 10 tumors, the A)a and A; subtypes appear promusing targets for therapeutic
development. In particular, activation ot Asa receptors icads to immunosuppressive effects,

which decreases anti-tumoral immurnity and thereby encourages tumor growth,

(G007 the Ay receptor 1s another potential target for therapeutic development,
Autocrine/paracnine stunulation of A;g expressed on tumor cells 15 believed to enbance their
metastatic potential and Ajp blockade may reduce tumor metastasis m an immune-independent
manner {Beavis et al. {2013}, Blockade of A, receptors potently suppresses the metabolism of
CD737 Tumors. Proc. Natl Acad. Sci., 110(36) pp. 14711-6). A, expression also correlates
with relapse-free survival (RES) in triple negative breast cancer suggesting that this pathway
may be clinically relevant. Asp blockade also has the potential to modulate the
pnnunosuppressive properties of tumor-associated immune cells mchuding dendritic cells and
myveloid-denved suppressor ceils (MDISUs) (Celac et al. (2011}, Adenosine AZB receptor
blockade slows growth of bladder and breast tumnors. J. fmmunol. [88(1), pp. 198-205;
Sorrenting ¢t al. (2013}, Myelowd-derived suppressor ¢elis contribute to A,g adenosine receptor-
induced VEGF production and angiogenesis in a mouse melanoma model. Uncotarger 6(29). pp.

2747%~-89; lannone ¢t al. (2013). Blockade of Ayp adenosine receptor reduces tumor growth and
Y
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immune suppression mediated by mvelowd-denived suppressor cells i a mouse model of

melanoma. Neoplasia, 15(12), pp. 1400-9.

(G003 ‘there remams a contunuing need for new therapies for the treatment of discases and

disorders related to the adenosine signaling pathway .

BRIEKF SUMMARY OF THE INVENTION

LHELY In one aspect, provided 1s a compound of the formula (I):
RS qu
A . R
2 .
| o
5~ i? &
R (D,

or a tautomer or 1somer thereot, or a pharmaceutically acceptable salt of anv of the foregoing,
wherein A, B, R', R°. R, R*, and R’ are as detailed herein.

G010} In some embodiments, the compound of the formula (1), or a tautomer or 1somer
thereot, or a pharmaceutically acceptable salt of any of the foregomg, 18 of the tormula (1) or
(111}, or a tautomer or isomer thercof, or a pharmaccutically acceptable salt of anv of the
toregoing, as detailed heremn. In some embodiments, the compound of the formula (1), ora
tautomer therecof, or a salt of any of the foregoing, 1s of the formula (11}, In some embodiments,
the compound of the formula (1}, or a tautomer thereof, or a salt of any of the foregoing, 1s of the

formula (1i1).

G011 ] in another aspect, provided 1s a method for any one or more of: {a) trcating a discase,
such as a prolderative discase, i an mdividual m need thercot; (b) enhancing an mnnine
response m an individual 1 need thereot; (¢} inhibiting tumor metastasis m an mdividual 1 need
thereot, (d) modulating the activity of a G protemn coupled receptor signaling pathway i an
individual 1n necd thereof, {¢) modulating the activity of an adenosine receptor, such as an As,
receptor, 1 an wndividual m need thercof; and () mereasing the activity of a natural killer cell in
an mdvidual i need thercot, wherein the method compnses admimstening to the mdividual an
citective amount of a compound of formula (I}, or a tautomer or 1somer thereof, or a
pharmaceutically acceptable salt of any of the foregoing. In some embodiments, provided s a
mcthod for any one or more of: {a) treating a discase, such as a prohiferative disease, in an
imdividual in need thereof; (b) enbhancing an immune response mn an individual 1 need thereof;

{¢} mhibiting tumor metastasis i an individual 1 need thercot; {d) modulatmg the activity of a

4
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{3 protemn coupled receptor signahing pathway in an individual i need thereof; {¢) modulating
the activity of an adenosmme receptor, such as an A»x receptor, mn an mdividual m need thercot;
and (1) mncreasing the activity of a natural killer cell 1n an mdividual 1n need thercof, wherein the
method comprises admistermg to the 1ndividual an effective amount of a compound of tormula
(I}, or a tautomer thercot, or a or a salt of any of the foregoimmg. In one aspect, the compound of
fornmula {1} or a tautomer thercot, or a salt of any of the forcgoing, 15 admmistered to the
individual 1 combination with another therapeutic agent. In some embodiments, the compound
of formula (1) or a tautomer or 1somer thercot, or a pharmaceutically acceptable salt of any of
the torcgoing is admuustered {o the mdividual in combination with another therapeutic agent. In
a further aspect of the methods, the compound of tormula (1) or a salt thereof 1s a compound of
the formula (11} or (1il} or a tautomer thereof, or a or a salt of any of the forcgomg. In somge
cmbodiments, the compound of formula (1) or a tautomer or 1somer thergot, or a
pharmmaceutically acceptable salt of any of the foregomng 15 a compound of the formula (11} or
(111}, or a tautomer or isomer thercof, or a pharmaccutically acceptable salt of anv of the

foregoing.

(6012 Also provided are pharmaccutical compositions comprising (A} a compound detailed
heren, such as a compound of fornwla (1) or a tautomer or 1somer thereof, or a pharmaceutically
acceptable salt of anv of the foregoing, or a compound of formula (1) or a tautomer or 1somer
thereot, or a pharmaceutically acceptable salt of any of the foregomg, or a compound of formala
(111} or a tautomer or 1somer thereof, or a pharmaceutically acceptabie salt of any of the
toregoing, and (B) a pharmaceutically acceptable cammer or excipicnt. In some embodiments,
provided are pharmaceutical composifions compnsing {A) a compound detailed heren, such as a
compound of tormula (1) or a tautomer thereof, or a or a salt of anv of the foregoing, ora
compound of formula (i} or a tautomer thercot, or a or g sait of any of the foregoing, or a
compound of formula (111} or a tautomer thereof, or a or a salt of any of the foregomg, and (B) a
pharmaceutically acceptable carrier or excipient. Kiuts comprising a compound detaided herein or
a tautomer or 1somer thereof, or a pharmaceutically acceptable salt of any of the foregoing and
instructions tor use are also provided. Kits comprising a compound detailed herein or a sait
thercot and mstructions for use are also provided. A compound detarled heremn or a tautomer or
isomer thereot, or a pharmaceutically acceptable salt of any of the toregoing s also provided tor
the manufacture of a medicament for the treatment of cancer. Compounds as detailed herem or a
pharmaceutically acceptable salt thereof are also provided for the manufacture of a medicament

tor the treatment of cancer.
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DETAILED DESCRIPTION OF THE INVENTION

Definitions

€o 07 66

THEI R For use hercin, unless clearly mdicated otherwise, use of the terms 7a”, “an’ and the

hike refers to one or more.

{6014 “Alkenyl” as used herein refers to an unsaturated linear or branched univalent
hydrocarbon chain or combination thercot, having at least one site of olefimic unsaturation (7.e.,
having at feast one moicty of the formula U=} and having the number of carbon atoms
designated (i.e., -y means two to ten carbon atoms). The alkenyl group may be i “c1s” or
“trans” configurations, or alicrnatively in “E” or ©Z7 configurations. Particular alkenyl groups
arc those having 2 to 20 carbon atoms {a “(;-Cyo alkenyl™}, having 2 to 8 carbon atoms {a "~
(g alkenvl™), having 2 to 6 carbon atoms {a "0~y alkenyl™), or having 2 to 4 carbon atoms {a
“Co-Uy alkenyt™). Examples of alkenvl include, but are not hmitted to, groups such as cthenyvi {or
vinyl}, prop-i-envl, prop-2-envi {(or alivi}), 2-methviprop-1-envi, but-1-envi, but-Z-envi, but-3-

cnvi, buta~1,3~dienyi, Z-methvibuta-1.3-dienvi, homologs and isomers thercof, and the like.

THE Y The term "alkyl” refers to and mcludes saturated linear and branched anivalent
hydrocarbon structures and combination thercot, having the mumber of carbon atoms designated
(i.e., C-C1o means one to ten carbons). Particular alkvi groups are those having 1 to 20 carbon
atoms {a “Ci~Cap alkyvl™). More particular altkvl groups are those having 1 to 8 carbon atoms (a
“Ci-Cg alkyl™}, 3 to & carbon atoms (@ "C5-Cg alkyl”), 1 to 6 carbon atoms {a ~C-Cg alkyl™), 1 to
3 carbon atoms {a “C-Cs alkvi ™), or 1 to 4 carbon atoms {a "C-Cy alkyl™). Examples of alkvl
mnclude, but are not hinuted to, groups such as methyl, ethyl, n-propvl, 1sopropyl, n-butvl, t-butyvi,
isobutvl, sec-butvl, homologs and 1somers of, for example, n-pentvl, n-hexvl, n-heptvi, n-octvi,

and the like.

10016} “Alkviene” as used herein refers to the same residues as atkvl, but having bivalency.
Particular alkyiene groups are those having 1 to 6 carbon atoms {a “C-Cp alkviene™), 1 o 5
carbon atoms {a " ;-Cs alkyiene™), 1 to 4 carbon atoms {a "{1-C4 alkviene '} or 1 to 3 carbon
atoms {a “C-Cs alkviene™). Examples of alkvlene include, but are not limited {o, groups such as
methylene (<CH;-}, cthvlenc (-CH,CH,-), propviene (-CHL,UCH,CH,-), butylene
("CH'?CH}(,HQCHQ '):, and the hike.

16017] “Alkynvl” as used herem refers to an unsaturated hinear or branched umvalent

hydrocarbon chain or combmmation thereotf, having at least one site of acetylenic unsaturation

{i.¢., having at least one moicty of the formula U=} and having the number of carbon atoms

A
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designated (F.e., (-0 means two 10 ten carbon atoms). Particular alkynyl groups are those
having 2 to 20 carbon atoms (@ “Cy-Cyg alkvnyl™), having 2 to 8 carbon atoms {a “(-{g
atkvavl™y, having 2 to 6 carbon atoms {a “(;-{¢ alkynyl”). or having 2 to 4 carbon atoms (3 “C;-
{4 alkynvi’}. Exampies of alkynvi mmclude, but are not hmited to, groups such as cthynyi {or
acetylenvi), prop-l-vnvl, prop-2~-vnvl {or propargvl}, but-1-ynvl, but-Z-ynvl, but-3-ynvi,

homologs and isomers thereot, and the like.

10018} The term "aryl” refers to and mcludes polyunsaturated aromatic hydrocarbon groups.
Arvl may contain additional fused rings {(e. g, from 1 {o 3 rings), includimg additionally fused
arvi, heteroarvl, cveloalkyl, and/or heterocvelyl rimgs. In one vanation, the aryl group contams
from 6 to 14 annular carbon atoms. Examples of arvl groups include, but are not himited to,
phenvl, naphthvl, biphenvi, and the hike,

‘1-3

{3319 tThe terms "eveloalkyl™ or “carbocvele” are used mterchangeably and refer to and
include cychic univalent hydrocarbon structures, which may be fully saturated, mono- or
polyvunsaturated, but which are non-aromatic, having the number of carbon atoms designated
{e.0., {1-Co means one to ten carbons). Cycloalkyl or carbocycle groups can consist of one
ring, such as cvcichexyi, or multiple rings, such as adamantvi, but excludes arvi groups. A
cvcloalkyl or carbocvcele comprising more than one ring may be tused, spwoe or bridged, or
combinations thereof. A preferred cycloalkyl or carbocycle 1s a cychic hydrocarbon having from
3 to 13 annular carbon atoms. A more preferred cycloalkyi or carbogvycle is a cyclic
hydrocarbon having from 3 to 8 annular carbon atoms {a "Cs-Us cvcloalkyil™). Examples of
cycloalkvl or carbocycle groups mclude, but are not linuted to, cyclopropvl, cvelobutvi,

cvelopentyl, cvclohexyl, 1-cyclohexenvl, 3-cyclohexenvl, cycloheptyl, norbomyl, and the like.

-
~

[3020] “Halo” or “halogen refers to elements of the Group 17 sernies having atomic number
Yto 85, Preferred halo groups include Hluoro, chioro, bromo and 1odo. Where a residug 18
substituted with more than one halogen, 1t may be reterred to by using a prefix corresponding to
the number ot halogen moictics attached, ¢.g., dihaloarvi, dihaloalkyi, tribaloarvi ete. refer to
arvi and alkvl substituted with two ("di”) or three (Tin”) halo groups, which may be but are not
neecssarily the same halo; thus 4-chloro-3-thuorophenyl 1s within the scope of dibaloarvl. An
atkvl group in which cach hyvdrogen s replaced with a halo group 1s referred tc as a
“perhaloalkyl.” A preferred perhaloalkyl group 1s tnifluoroalkyl (-CF2). Suniarly,

Q,

“perhaloalkoxy” refers to an alkoxy group i which a halogen takes the place of cach H mn the
hydrocarbon making up the alkyl moiety of the alkoxy group. An example of a perbaloalkoxy

group 1s trifluoromethoxy (-OCF).
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100217 The term "heteroarvl” refers to and includes unsaturated aromatic cvehe groups

having from 1 to 10 annular carbon atoms and at least one annular heteroatom, mclading but not
limited to heteroatoms such as nifrogen, oxvgen and sultur, wherem the nitrogen and sulfur
atoms are ophtionally oxadized, and the nitrogen atom(s) are optionally guatermized. A heteroarvi
group can be attached to the remamder of the molecule at an annular carbon or at an annular
hetercatom. Heteroarvl may contam additional fused rings {e. 2., from 1 to 3 nings), mchuding
addittonally fused arvl, heteroarvl, cveloalkyl, and/or heterocyelyl rings. Examples of heteroaryi
croups imclude, but are not limited to, pyndyl, pynnudyl, thiophenvl, furanyl, thiazolvl, and the
hke. Examples of heteroaryl groups also mclude, but are not himited to, pynidyvl, pynnadyl,
thiophenvl, furanyi, thiazolvi, oxazolvl, isoxazolvl, thiophenvi, pvrrolvi, pvrazolvl, 1,3.4-
oxadiazolyl, imidazolvl, 1sothiazolvl, tniazolvl, 1,3, 4-thiadiazolyl. tetrazolvi, benzoturanvi,

benzothiophenvl, pyrazolopvndinvi, indazolvi, benzothiazolyl, benzooxazolv! or

benzoimidazolyl and the like

{00221 in onc vanation, a heteroarvl contamning at least one additional fused ring that 1s
nonaromatic {(¢.g., cvcloakyl or heterocycelyt) 1s attached to the parent structure at an annular
atom of the additional ning. In another varation, a heteroarvl containing at feast one additional
ring that 1s nonaromatic {¢.g.. cveloakyi or heterocvelvl) 1s attached to the parent structure at an

annular atom of the aromatic rng.

{3023 The term “heterocyele” or “heterocyelyl” reters 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, wherem the nifrogen and sulfur atoms are
optionally oxadized, and the nitrogen atomds) are optionally guaternized. A heterocyelyl group
mayv have a single rng or multipic condensed rings, but excludes beteroarvi groups. A
heterocyele comprising more than one ning may be fused, spiro or bridged, or any combnation
thereof. In fused ring systems, one or more of the fused rings can be arvl, cycloalkyl or
heterocyclyl. Examples of heterocyelyl groups include. but are not himited to.
tetrahvdropyranvl, dihvdropvranyl, pipendinyvl, piperazinyl, pvrrohidinyl, thiazolinyl,
thiazohdmvl, fetrahydroturanvl, tetrahvdrothiophenyl, 2,3-dihydrobenzo|blthiophen-2-vl, 4-

amino-2-oxopyvrimidin-1{2H)-vl, and the hke.

(G024] In one vanation, a heterocvelvl contamng at least onc additional ring {such as a
fused additional nng} that doecs not contain a heteroatom is attached to the parent structure at an
annular atom of the additional ring. In ancther varation, a heterocvelyl contasming at least one
addifional ring {such as a fused additional ring) that docs not contain a heteroatom is attached to

the parent structure at an annular atom of the ring contaming a heteroatom.
7
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{00257 “Oxo” refers to the moiety =0,

{6026 “Optionally substituted” unless otherwise specitied means that a group may be
unsubstituted or substituted by onc or more {¢c.g.. 1, 2, 3. 4 or 5} of the substituents listed for that
group i which the substituents may be the same of different. In one embodiment, an optionally
substituied group has one substitucnt. In ancther embodiment, an optionally substituted group
has two substitucnts. In another embodiment, an optionally substituted group has three
substitucnts. In another embodiment, an optionally substituted group has four substituents. In
some embodiments, an optionally substituled group has 10 2, 2105, 3105, 210 3,210 4, 3 {0

4 1to 3. 11to4orltod substituents.

G027 A “pharmaceutically acceptable carmer’ refers to an ingredient in a pharmaceutical
formulation, other than an active ingredient, which 1s nontoxic to a subject. A pharmaceuntically

acceptable carrer includes, but 1s not limited to, a butier, excipient, stabilizer, or preservative.

16028} As used herein, “treatment” or “treating 18 an approach tor obtaining beneficial or
desired results mncluding clinical results. For example, beneficial or desired results mnclude. but
arc not funted to, one or more of the following: decreasing svmpioms resuiting from the
discase, increasing the quality of life of those suffering from the disease, decreasing the dose of
other medications required (o treat the discase, delaying the progression of the disease, and/or
profonging survival of mdividuals. In reterence to cancers or other unwanted cell proliferation,
beneficial or desired results melude shrinking a tumor (reducing tumor size); decreasing the
crowth rate of the tumor (such as to suppress tumor growth); reducing the number of cancer
cells; inhibiting, retarding or slowing to some extent and preferably stopping cancer cell
infiltration mio penipheral organs; mhibiting {(slowing to some extent and preferably stoppmg)
tumor metastasis; mhibiting tumor growth; preventing or delaymg occurrence and/or recurrence
of tumor: and/or rehicving (o some extent one or more of the symptoms assoctated with the
cancer. In some embodiments, bencticial or desired results mchide preventing or delaying

occurrence and/or recurrence, such as of unwanted cell proliferation.

160291 As used herein, “delaymng development of a discase™ means to detfer, hinder, slow,
retard, stabilize, and/or postpone development of the disease {such as cancer). This delay can be
of varving iengths of time, depending on the history of the disease and/or mdividual being
treated. As is evident to one skilled m the art, a suthicient or significant delay can, mn effect,
encompass prevention, 1o that the individual does not develop the disease. For example, a late

stage cancer, such as development of metastasis, may be delayed.
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LHERTE: As used heremn, an “¢ffective dosage™ or “effective amount” of compound or salt
thercot or pharmaceutical composttion 1s an amount sutficient to effect beneticial or desired
results. For prophvlactic use, beneticial or desired results mchide results such as elimmating or
reducing the risk, lessemng the severity of, or delaying the onset of the disease, includmg
brochemical, histological and/or behavioral symptoms of the disease, its complications and
intermediate pathological phenotypes presenting dunng development of the disease. For
therapeutic use, benchicial or desired results include amehorating, palliating, lessening, delaving
or decreasing one or more symptoms resulting from the discase, mcereasing the guality of life of
those suffering from the discase, decreasing the dose of other medications required to treat the
discase, enhancing eftect of another medication such as via targeting, delaving the progression
of the discase, and/or prolonging survival. in reterence to cancers or other unwanted celi
proliferation, an etfective amount comprises an amount sutficient {o cause a tumor to shrink
and/or to decrease the growth rate of the tumor (such as (o suppress tumor growth) or to prevent
or delay other unwanted cell proliteration. In some embodiments, an effective amount 1s an
amount sufficient to delav development. in some embodiments, an effective amount 1s an
amount sufficient to prevent or delay occurrence and/or recurrence. An effective amount can be
admimistered i one or more admnistrations, m the case of cancer, the ctfective amount of the
drug or compostiion may: {1} reduce the number of cancer celis; {11} reduce tumor s1ze; {111}
mnhibat, retard, slow 10 some extent and preferably stop cancer cell infiltration into penpheral
organs; (1v} inhibit (1.¢., slow to some extent and preferably stop) tumor metastasss; (v} mhibit
tumor growth; {vi) prevent or delay occurrence and/or recurrence of tumor; and/or {vi) relieve
to some exient onc or more of the svmpioms associated with the cancer. An effective dosage
can be admimsicered in one or more adoumstrations. For purposes of this disclosure, an effective
dosage of compound or a salt thereot, or pharmaceuatical composition 1s an amount suthicient to

accomplish prophylactic or therapcutic treatment cither directly or indirectly. it 1s mitended and

understood that an effective dosage of a compound or salt thereof, or pharmaceutical
composition may or may not be achieved in conjunction with another drug, compound, or
pharmmaceutical composition. Thus, an “eftective dosage " may be constdered 1o the context of
adnunistering one or more therapeutic agents, and a single agent may be considered to be given
in an e¢ttective amount if, in conjunchion with one or more other agents, a deswrable result may be

ot 15 achieved.

0031} As used herein, the term "individual” 1s a mammal, mcluding humans. An mdividual
inclodes, but 1s not limited to, human, bovine, horse, feling, canine, rodent, or primate. In some

embodiments, the individual 1s human. The mdividual {(such as a human) may have advanced

Y
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discase or lesser extent of discase, such as low tumor burden. In some embodiments, the
individual 1s at an early stage of a proliferative discase (such as cancer}. In some embodiments,
the individual is at an advanced stage of a proliferative disease (such as an advanced cancer).
({3032 Reference to “about” a value or parameter herem mcludes (and descrnibes)

embodiments that are directed to that value or parameter per se. For example, description

refernng to “about X7 includces description of "X

{8033 it 1s understood that aspects and vanations described herein also mclude “consisting”

and/or “consisting essentially of” aspects and variations.

Comipounds
13034 in one aspect, provided 1s a compound of the Formula (i)
o 34
A R

\
/...,......
\
>W

A (1),
o1 a tautomer or 1somer thercof, or a pharmaceutically acceptable salt of anvy of the foregomng,
wherem:

R' is H or {1-Cgalkyl wherein the C-Cgalkyl of R’ is optionally substituted with oxo or
R

R* and R are each independently H, R® or oxo:

R and R are cach independently H or R

cach R?, R®. and R° is independently C-Cs alkyl, Co-Cy alkenvl, C,-Cy alkvnyl, halogen,
-CN, -OR>, -SR® -NR'R", -NQ,., -C=NH(OR®), ~C{OR", -OC(O)R®, -C(OOR®, -C{OINR'R",
QC{OINR'RY, -NRC(OIR”, -NR C(OI0R’, -NR°C{OINR'RY, -S{OIR®, -S(O)LR”",
NRS{OIR, -CIOINRS(OIR”, -NRS(OLR’, -C(OINRIS(O)LR7, -S(OINR'RY, -S(O),NRR™,
PUOYORWOR™), C4-Cs cveloalkyl, 3-12-membered heterocyelyl, 5-to 10-membered
heteroarvl, Co-C iy arvl, ~{(C,-Cs alkvlene)CN, «(C,-Cs alkviene)OR®, «(C-Co alkylene)SR®, «(C-
O aikyiene}NRng, - {1-Cs alkyleng)CF;, -{C-C5 alkyviene NG5, -C:::NH(ORS), -{ {1~
C; atkyieneYC(OIR®, ~{(C1-Ca alkylene)OC(OIR®, (-5 alkylene}C{OYOR?, {(C;-
C5 alkvliene YC(OWNRR'Y, «(C1-Cs atkviene)OCOINRRY ) «(C1-Cs alkviene)NRC(OIR, (-
C5 alkviene )INR*C(OOR’, ~(C1-C5 alkviene)NRPC(OWRR'YY, «(C-C; alkvlene) SRS, «(C -

{3 aik.yiene)S(O)gRg? {15 alky'iene)NRgs(())R9, O -C alkyiene)N'RgS{())Ri (-
10
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C5 alkvleneINR®S(OLR’, «(C-Cs alkvlene }CIOINRPS(OLR’, «(C-C5 alkvlene)S{(OINRRY,
{C-Cs alkvlene)S{O)NR'RY, «C,-Cs alkylene)P(OWOR HOR™Y, «(C1-C5 alkylene}C5-Cs
cveloalkvl}, «(C-C5 alkviene}(3-12-membered heterocyelvl), -(C,-Cs alkylene}(5-10-membered
heteroaryh) or ~(C~Cq alkylencyCe-Caa arvl). wherein each R?, R®, and R°is independently
optionally substituted by halogen, oxo, ~-OR'!, -NR''R", -C(OR", -CN, -S(OHR"', -S{O)R".
PUOWOR YOR ', «(C1-Cs alkvlene)ORY, {C-Cs alkviene)NR'R”, -{C-

Cs atkyvieneYC(OIR, (C1-Cs alkyvlena)S{ORY, «(C1-C5 alkylene)S(ORR', «(Ci-

-

C5 alkvlene)P(ONOR M YMOR™), Co-Cx cyveloalkyl, or C;-Cg alky] optionally substituted bv oxo.

-OH or halogen;
wherein when R is Ci-Cg alkyl, R is other than -NR'R' and R is other than -
C(OR":
------ is a single bond or a double bond, wherein when =----- is a double bond, R” is
OX0;

nnne g g single bond or a double bond, wherein when wwwnw» is a double bond, R” is

OXO;
one of --nmw- and ~wwwe g g double bond and the other is a smgle bond;

As Co-Cop arvl, 5- to 10-membered heteroarvl, 9- to 10-membered carbocycle, or 9- 1o
10-membered heterocvele, wherein the Co-C s aryl, 3- to 10-membered heteroaryl, 9-10 10-
membered carbocvcle, or 9- to 10-membered heterocvele of A 1s optionally further substituted
with R®:

B 15 phenyi, 5- to 6-membered heteroaryl, 3- to 6-membered carbocyele, 3- 10 6-
membered heterocvele, or 9- to {U-membered heteroarvi, wherein the phenyl, 5- to 6-membered
heteroaryl, 5- to 6~-membered carbocycle, 3~ to 6-membered heterocvele, or 9- 1o 10-membered
heteroaryl of B is optionally further substituted with R

wherem when B 1s 5- 1o 6-membered heterocvele, A s other than phenyi or pynidvl
optionally further substituted with R’;

cach R® and R is independently oxo, C-Cy alkyl, $,-Cy alkenyvl, C-Cg alkynvl, halogen,
-CN, -OR®, -SR® -NR'R"™, -NO;, -C=NH(OR"), -C(O)R’, -OC(O)R’, -C(OYOR®, -C(OINR'R",
OQC{OINR'RY, -NRIC(OIR?, -NR*C{OIOR”, -NRPC(OINR'RY, -S(OIR®, -S(ORR’,
NRPS(OR, -CIOINRS(OIR™, -NRPS(ORR”, -C{OINRS(O),R7, -S(OINRRY, -S(OLNRRY,
POOWORWOR™), C5-Cs cveloalkyl, 3-12-membered heterocvelyl, 5-to 10-membered
heteroaryl, Co-Cia arvl, «(C1-Cs alkvlene)ON, (C-Cs alkyiene)OR®, «(Ci-Cy alkyvlene)SRY, «(C1-
Cy alkylenc)NR'RY, «(C~Cy alkylene)CFs, ~(C-Cs alkviene)NGs, -C=NH{OR), «(C-

{ aikyiene)C(O}Rg, «{{1-Cs alkyiene)OC{O)Rg, -{C1~C5 allkvieneyO( OYOR®, -{C;-

C; alkylene YC(OINRIRY, «C1-Cs alkviene Y OCOINR'RY ) «(C1-Cs atkylene)NRC(OIR, (-
i1
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C5 alkvleneINR*C(OYOR, (C,~Cs alkvlene)NRP*CIOWNRR'Y, «(C,-C5 alkvlene)S(ORE, «(C -
C5 alkviene)S(OLR®, {C-Cs alkyviene)INRU*S{OIR’, -C{OYC1-Cs alkylene)NRS{OIR, «(C)-
C5 alkvlene INRIS(O)LR, -(C-C; alkviene}C(OINRS(OLR, (C-C5 alkviene)S{OINR'R™,
{C1-Cs atkviene}S(ORNRRYY, «C1-C5 alkviene)PIOWORYMOR), ~«(C,-Cs alkviene{(C5-Ce
cvcloatkyl), «(C1-Cs alkylene}(3-12-membered heterocyelvly, ~(C~Cs alkyviene){(5-10-membered
heteroaryl) or -{(C1-Cs alkylene}{Ce-Cia arvl), wherein each R® and R’ is independently optionally
substituted by halogen, oxo, -OR', -NR''R”, -C(OWR', -CN, -S(OR", -$(0)RR "
POYOR HYORYY, (C (5 alkvlene)OR", «(C-Cs alkvlene)NRV'RY, «(C)-
C5 alkviene)C(OIR Y, «(C;-C5 alkviene)S(OIRY, «C-Cs alkylene)S(O)LR Y, (-
(5 alkviene ) PIOWOR YWOR 'Y, Ca~Cs cyeloalkyl, or Ch-Cs alkyl optionally substituted by oxo,
-(OH or halogen;

cach R® is independently hvdrogen, C-Cg alkyl, Cr-Cy alkenvl, Co-Ce alkvavl, Co-Cs
cycloalkyl, Ce-C4 arvi, S-6-membered heteroarvi, 3-6-membered heterocyelyl, -{Cy-
Cs atkviene C5-Co cycloalkyl), -{C,-Cs alkyvieneCe-Cry arvl), -{C-Cs alkylene){5-6-membered
heteroarvt), or ~{{-Cq alkylenc}{3-6-membered heterocyciyi), wherein the C1-Cs alkyl, €~
atkenvl, Co-Co alkvnvl, Cs~Cs cveloalkyl, Cs-Cry arvl, 3-6-membered heteroaryl, 3-6-membered
heterocyclyl, «{(C1-Cs alkylene )}{C5-Co cycloalkyl), ~(-Cs alkyiene )} Cs-C g arvi), (-
{5 alkylenc}{5-6-membered heteroarvl), and (-5 alkviene}{(3-6~-membered heterocveivi) of
R® arc independently optionally substituted by halogen, oxo, -CN, -OR"”, -NRVR™,
P(OWORNOR™), phenyl optionally substituted by halogen, or C-Cs alkvl optionally
substituted by halogen, -OH or oxo;

R’ and R are cach independently hvdrogen, C-Cs alkyl, C-Cs alkenyl, Cr-Cs alkynyl.
{3-Cs cveloalkvl, Ce-Cig arvl, 5-6-membered heteroaryl, 3-6 membered heterocvelyl, ~(C-
Cs alkyvlene)NR 'R, «(Ci-Cs alkviene M Cs-Co cycloalkvl), -(Ci-Cs alkviene)(3-6-membered
heterocycelyl), -(C~-C5 alkviene}{ 5~6-membered heteroarvl) or ~(C-C5 alkvienc (g arvi),
wherein the C-Cq alkyl, Co-Cy alkenvl, s~y alkynyl, C5-Cy cvcloalkvl, Co-C1g aryl, 5-6-
membered hetercaryl, 3-6 membered heterocyelyvl, -(C-Cs alkviene }{(Cs-Cg cycloalkyl), -{Cy-
(5 atkviene} 3-6-membered heterocyelvl), -{C-C5 alkviene}{5-6-membered heteroarvi} and
{C-Cs alkylenc (s arvl) of R” and R’V are independently optionally substituted by halogen,
oxo, -CN, -OR", -NRVR"™ or C,-C alkv] optionally substituted by halogen, -OH or oxo0;

or R” and R" are taken together with the atom to which they attached to form a 3-
6 membered heterocyclyl optionally substituted by halogen, oxo, -OR". -NR'R" or C;-

{s alkyi optionally substituted by halogen, oxo or ~-UH;
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R and R" are each independently hvdrogen, C,-Cs alkvl optionally substituted by
halogen or oxo, $r-C; alkenyl optionally sabstituted by halogen or oxo, or Cp-{ alkynyl
optionaily substituted by halogen or oxo:

or R'' and R are taken together with the atom to which they attached to form a

3-6 membered heterocvelvl optionally substituted by halogen, oxo or ;- alkyl

optionally substituted by halogen or oxo; and

R’ and R are each independently hvdrogen, C1-Cy alkyl optionally substituted by
halogen or oxo, (-Cy alkenvl optionally substituted by halogen or oxo, or Cs-{ alkynyl
optionally substituted by halogen or oxo:

or R and R" are taken together with the atom to which they attached to form a

3-6 membered heterocvelvl optionally substituted by halogen, oxo or ;- alkyl

optionally substituted by oxo or halogen.

THIRSY In some embodiments of a compound of the Formula (1}:

or a tautomer thereot, or a salt of any of the foregomg, whercin:
R’ is H or C-Cealkyl wherein the C1-Cg alkvl of R’ is optionally substituted with oxo or

R™

R* and R* are cach independentlv H, R” or oxo;

R and R’ are each independently H or RS,

cach R®, R®, and R is independently C;-Cs atkvl, C-Cy atkenyl, C:-Cy alkyayl, halogen,
-CN, -0OR® -SR® -NR'R", -NQ,, -C=NH(OR"). -C{O)R®, -OC(OR®, -C(OHYOR®, -C{OINR'R,
OCOHNRRY, NR*C(OIR™, -NR*C(ODYOR’, -NR°C(OINR'RYY, -S(OIR®, -S(O)LR°,
NRPS(OIR, -C{OINRIS(OIR’, -NRPS(O)LR”, -C{OINRPS(0O)-R’, -S(OINR'RY, -§{0O),NR'R"
POWORNOR™), C5-Cy evcloalkyl, 3-12~membered heterocvelvl, 3-to 10-membered
heteroaryl, Ce-Ciy arvl, «(C1-C; alkvlene}ON, «C-C; alk<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>