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COMBINATION THERAPY OF BROMODOMAIN INHEIBITORS AND
CHECKPOINT BLOCKADE

RELATED APPLICATION

{0001} This application claims the benefit of U.S. Provisional Application No.
62/236,280, filed on October 2, 2015, The entire teachings of the above application is

mcorporated herein by reference.

BACKGROUND OF THE INVENTION
[0002] Bromodomain-containing proteins are of subsiantial biclogical interest, as
components of transcription factor complexes and determinants of epigenetic memory. For
exarople, the bromo and extra teroninal {BET) protein fanuly {e.g., bromodomain-containing
protein 2 {BRD2Z}, bromodomain-containing protein 3 (BRD3), bromodomain-containing
protein 4 (BRDM4), and bromodomain testis-specific protein (BRDT)) shares a common
domain architecture featuring two anuno-~-terninal bromodomains that exhibit high levels of
sequence conservation, and a more divergent carboxy-terminal recruitment domain
(Filippakopoulos et al., Nature 2010, 468, 1067-1073). BRD2 and BRD3 are reported {o
associate with histones along actively transcribed genes and may be mvolved in facilitating
transcriptional elongation (Leroy ef al., Mol Cell. 2008, 30, 51-60). 1t has also been reported
that BR14 or BRD3 may fuse with nuclear protein in testis (NUT), forming novel fusion
oncogenes BRD4-NUT or BRD3-NUT, in a highly malignant form of epithelial neoplasia
{(French ef al., Cancer Res., 2003, 63, 304-307; French ef ol , J. Clin. Oncol. 2004, 22, 4135~
4139}, Data suggests that BRD-NUT fusion proteins coniribuie to carcinogenesis (French ef
al., Oncogene 2008, 27, 2237-2242). BRDT is uniquely expressed in the testes and ovary. All
family members of BET have been reported to have some function in controlling or executing
aspects of the cell cvcle and have been shown to remain 1n complex with chromosores
during cell division, suggesting a role in the maintenance of epigenetic memory. In addition,
some viruses make use of BET proteins to tether their genomes to the host cell chromatin, as
part of the process of viral replication (You ef /., Cell 2004, 117, 349-3560). BRD4 appears to
be involved in the recruitment of the pTEF-b complex to inducible genes, resulting in
phosphorvlation of RNA polymerase and increased transcriptional output (Hargreaves ef af. |

Cell 2009, 138, 129-145). In humans, BRD2, BRD3, BRD4, and BRDT exhibit stimilar gene



WO 2017/059319 PCT/US2016/054924

arrangements, domain organizations, and some funciional properties (Wuef al., J. Biol.
Chem. 2007, 282, 13141-13145). Modulation of bromo-domain containing proteins {e.g.,
BET proteins) may be useful in treating a variety of conditions, for exarople, in treating

cancer by altering epigenetic expression of certain genes in cancer cells.

SUMMARY OF THE INVENTION
[0003] The prasent invention 15 based, at least in part, on the surprising discovery that
combinations of certain bromodomain inhibitors and ceriain immune modulators {e.g.,
tmmune checkpoint inhibitors) are particularly effective at treating subjects having cancer
{e.g hematological cancers or solid organ tumors). Thus, the present disclosure relates to
improved methods of treating cancer.
{00604} in some aspects, the disclosure provides a method of treating cancer in a subject in
need thereof, the method comprising admimistering to the subject a therapeutically effective
armount of a bromodomain inhibitor; and, an immune modulator {e.g., immmume checkpoint
inhibitor).
[B005] Aspects of the invention relate o the surprising discovery that bromodomain
mhibitors require an intact tmmune system for optimal efficacy in treatment of cancer. Thus,
in some embodiments, the subject has an intact immune system. In some embodiments, the
subject is a human.
16006} In some embodiments, the bromodomain inhibiior and the immune moduolator
{e.g.. immune checkpoint inhibitor) are synergistic 1n {reating the cancer, compared to the
bromodomain inhibitor alone or the immune modulator (e g., immune checkpomt inhibitor
alone,
[0007] In some embodiments, the cancer is a hematological cancer or a solid organ
tumor. In some embodiments, the hematological cancer 13 ivmphoma, leukemia, or
mveloma. In some embodiments, the sohid organ tumor is a liver, colon, breast, lung,
prosiate, kidney, head and neck, melanoma, skin, pancreas, or brain tumor.
[0008] In some embodiments, the bromodomain inhibitor 15 a peptide, antibody,
miterfering RNA, or small molecule. In some embodiments, the bromodomain inhibitor is a
small molecule.
[B6009] The bromodomain mhibitor useful in the methods of the present disclosure may be
any bromodomain inhibitor known in the art or developed in the future. In certain

embodiments, the bromodomain inhibitor is a compound of Formulae (-(Xi):

N
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or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,

stereotsomer, isotopically labeled derivative, or prodrug thereot.

{0010} In some embodiments, the bromodomain inhibitor is not of Formula (X1}

(XI0),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crvstal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof.
[060611] In some embodiments, the bromodomain inhibilor of Formuda (T is a
bromodomain inhibitor having a Formula selected from the group consisting of: 1-A, I-B, I-C,
D -E, IR, -G -H, 1 K L M N -0, 4P, 1O, and 1-RG
[6012] In some embodiments, the bromodomain inhibitor of Formuia (Y is a
bromodomain inhibitor having a Formula selected {rom the group consisting of: 11-A, II-B,
I-C, 1-D, H-E, and {I-F.
{6013} In some embodiments, the bromodomain inhibitor of Formula (i) is a
bromodomain inhibtior having a Formula selected from the group consisting of HI-A, II-B,
H-C, -1, and {{I-E.
{601 4] In some embodiments, the bromodomain inhibitor of Formula (fV)isa
bromodomain inhibitor having a Formula selected from the group consisting of: 1V-A and
IvV-B.
[6015] In some embodiments, the bromodomain inhibitor of Formula (V)is a
bromodomain inhibitor having a Formula selected from the group consisting oft V-A, V-B,

V-C,V-D, V-E, V-F, V-G, V-H, and V-J.
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HEE Y In some embodiments, the bromodomain mhibitor of Formula (Vi isa
bromodomain inhibitor having a Formula selected from the group consisting oft VI-A, VI-B,
Vi-C, and Vi-D.

[0017] In some embodiments, the bromodomain inhibitor of Formula (VilYisa
bromodomain inhibitor having a Formmula selected from the group consisting of! VH-A, VII-
B, and VII-C.

{0018 In some embodiments, the bromodomain inhibitor of Formula (Viil)isa
bromodomain inhibitor having a Formula selected from the group consisting of: VIIE-A, VIII-
B, VIII-C, and VHI-D.

{6019} In some embodiments, the bromodomain inhibitor of Formula (iX)is a
bromodomain inhibitor having a Formula selected from the group consisting of! IX-A, [X-B,
IX-C, IX-D, IX-E, IX-F, and IX-G.

16020} In some embodiments, the bromoedomain inhibitor 13 J@1. In some embodiments,
the bromodomain inhibitor is IBET-151. In some embodiments, the bromodomain inhibitor is
IBET-762. In some embodiments, the bromodomain inhibitor is RVX-208. In some
embodiments, the bromodomain inhibitor s Y803 {OTX-15). In some embodiments, the
bromodomain inhibitor 1s dBET1. In some embodiments, the bromodomain inhibitor is CPI-

203.

(Y803)

N/k (BET-151) Cl (IBET-762)
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{6021} In some embodiments, the bromodomain inhibitor of Formula (£} is a
bromodomain inhibitor having a Formula selected from the group consisting of I-A, I-B, I-C,
I-B, I-E, I-F, I-G, I-H, 1], [-K, I-L, I-M, I-N, -G, -P, 1-Q, and I-R.

[060622] In some embodiments, the bromodomain inhibitor of Formuda Jyis a
bromodomain inhibitor having a Formula selected from the group consisting of: 1I-A, I-B,
H-C H-D, I-E, and II-F.

j3023] In some embodiments, the bromoedomain inhibitor of Formula (fif)is a
bromodormain inhibitor having a Formula selected from the group consisting of: 1I-A, 111-B,
H-C, H1-D, and II-E.

{8024} in some embodiments, the bromodomain inhibitor of Formula (FV)is a
bromodomain inhibilor having a Formula selected from the group consisting of 1V-A and
IV-B.

[0025] In some embodiments, the bromodomain inhibitor of Formula (V)is a
bromodomain inhibitor having a Formula selected from the group consisting of: V-A, V-B,

V-C,V-D, V-E, V-F, V-G, V-H, and V-J.
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3026} In some embodiments, the bromodomain mhibitor of Formula (Vi isa
bromodomain inhibitor having a Formula selected from the group consisting oft VI-A, VI-B,
Vi-C, and VI-D.

[0027] In some embodiments, the bromodomain inhibitor of Formula (VilYisa
bromodomain inhibitor having a Formmula selected from the group consisting of! VH-A, VII-
B, and VII-C.

{0028 In some embodiments, the bromodomain inhibitor of Formula (Viil)isa
bromodomain inhibitor having a Formula selected from the group consisting of: VIIE-A, VIII-
B, VIII-C, and VIIE-D.

{06023} In some embodiments, the bromodomain inhibitor of Formula (iX)is a
bromodomain inhibitor having a Formula selected from the group consisting oft IX-A, [X-B,
IX-C, IX-D, IX-E, IX-F, and IX-G.

[{060306] In some embodiments, the immune modulator activates expression or activity of a
stimulatory immune molecule. In some embodiments, the stimulatory imnwmne molecule is
selected from the group consisting of 4-1BB (CD137), CD137L, OX40, OX40L, 1008,
Ch40, C40L, CD70, CD27, D28, CDB8O, CD86, BTRPI, and HVEM. In some
embodiments, the immune modulator inhubits expression or activity of an inhibitory imyoune
molecule {e.g., an immune checkpoint molecule). In some embodiments, the inunune
moditlator is an immune checkpoint inhibitor. In some embodiments, the immune checkpoint
imhibitor 1 an infubitor of an imunune checkpoint profein selected from the group consisting
of: CTLA-4, PD-1, PDL-1, PDL-2, TIM3, LAG3, B7-H3, B7-H4, BTLA, GALS, and A2aR.
{0031 In some embodiments, the immune modulator is a peptide, antibody, interfering
RINA, or small molecuie. In some embodiments, the tmmune modulator 18 a monocional
antibody, or an g fusion protein. In some embodiments, the immune modulator 1s an
agonistic antibody directed to a stimulatory immume molecule (e g.. 4-1BB (CD137),
CB137L, OX40, OX40L, ICOS, CD40, CD40L, CD70, CD27, D28, CDB0, CD86, BTRP1,
or HVEM3}.

{6032} In some embodiments, the immune modulator is an immune checkpoint inhibitor,
In some embodiments, the immune checkpoint imhibitor is a peptide, antibody, interfering
RINA, or small molecule. In some embodiments, the immune checkpoint inhibitor is a
monocional antibody, or an Ig fusion protein. In some embodiments, the immune checkpoint
mhibitor 13 an inhibitor of an imnune checkpoint protein selected from the group consisting

of CTLA-4, PD-1, PDL-1, PDL-2, TIM3, LAG3, B7-H3, B7-H4, BTLA, GAL9, and AZaR.

-1



WO 2017/059319 PCT/US2016/054924

[0033] In some embodiments, the bromodomain inhibitor and the immune modiulator
{e.g., mune checkpoint imhibitor) are administiered to the subject simultaneously as a single
composition. In some embodiments, the bromodomain inhibitor and the immune modulator
{e.g.. immune checkpoint inhibiior) are administered to the subject separately. In some
embodiments, the bromodomain inhibitor and the immune modulator {e.g., immune
checkpoint inhibitor) are administered to the subject concurrently (e.g., admimstered at the
same fime as separate compositions). In some embodiments, the bromodomain inhibitor is
adminisiered to the subject after the immune modulator {e. 2., immune checkpoint inhibitor).
[8034] In some embodiments, the bromodomain inhibitor 1s administered 1o the subject
prior to the iromune modulator. Tn some embodiments, the adminustration of the
bromodomain inhibitor occurs at least 24 hours (1 day), 2 davs, 3 days or 4 days prior to the
administration of the immune modulator. In some embodiments, the bromodomain inhibitor
and the immumne modulator (e.g., immune checkpoint inhibitor) co-admunistered (e.g.,
simulianecusly or concurrently adnunistered) to the subject.

[3035] OGther advantages, features, and uses of the invention will be apparent from the
detailed description of certain non-limiting embodiments; the drawings, which are schematic

and not intended to be drawn to scale; and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[6836] Figures 1A-1D show dala demonstrating that an intact host immune systen is
reguired for the robust anti-cancer effects of J(1 against a murine model of aggressive B-cell
lvmphoma. Figures 1A-1B show Kaplan-Meier survival curves representing cohorts of wild
type CS7TBL/G mice and imrmune compromised strains; Figure 1A shows CS?BL/(%.RagEcy""
mice moculated with Ep-Myc lvmphoma 4242 and treated with JQ1 (solid line), or DMSO
vehicle (dashed line); Figure 1B shows C37BL/6.Ragl” inoculated with Ep-Myc lymphoma
#4242 and treated with JQ1 (solid line), or DMSO vehicle (dashed line); Figure 1C shows
Kaplan-Meier survival curves representing cohorts of wild type CS7TBL/6 mice and imamune

/
/

compromised strain C57BL/6 RagZey” inoculated with Ep-Mye lymphoma 299 and treated
with J(Q1 (solid line), or BMSO vehicle {dashed line); Figure 1D shows a representative flow
cytorsetry histogram demonsirating that splerue T-cells {rom tumor bearing ruice express
high levels of PD-1, indicative of an exhausted phenotype. (¥p <0.05, ¥*p <0.01, **¥p
<{.001, Log-rank).

{8637} Figures 24-21 show PD-L1 15 a direct target of BET inhibition in visro and in
vivo., Figures 2A-2B show JQ1 downregulates the expression of PD-L1 (CD274) on
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fvmphoma cells by flow cvtometry; Figure 2A shows a graph of mean florescence intensity
(MFI) on Eu-Afye lymphoma cell line "4242; Figure 2B shows a graph of mean florescence
intensity (MFI) on Ex-Aye lyrophoma cell line "299; both cell lines over-express Be/-2 and
were measured following 24 hours treatment in vitro with indicated concenirations of J(1, or
DMSO control. Representative data is presented as mean MFT of cells coltured and analyzed
i iriplicate + S E M. (¥%%%p <0.0001, Student’s f test); Figure 2C shows representative
histograms demonstrating that PD-L1 downregulation following BET inhibition is time-
dependent; Figure 20 shows a graph of the MFI of PD-L1 expression gated on live GFP-
positive tumor cells; Figure 2E shows a graph of the MFI of PD-L2 expression gated on hive
GFP-positive tumor cells; Figure 2F shows circulating tumor cells from the peripheral blood
of C57BL/6 mice bearing En-Myc lymphoma and treated chronically with JQ1 express lower
fevels of PD-L1; Figure 24 shows quantitative real-time-PCR (qPCR) analysis of PD-L1
mRNA levels in Ey-AMye lvmphoma cell Hine "4242; Figure 2H shows quantitative real-time-
PCR {gPCR) analysis of PD-L1 mRNA levels in Ep-Mye lymphoma cell line #299; both cell
lines overexpress Bc/-2 and were measured following freatment with 1000 nM JQ1, or
DMSO control, for indicated time points; Figure 21 shows chromatin imamunoprecipitation-
PCR of Ep-Myc lymphoma "299 showing binding of BRD4 at the PI-1.7 locus following 2
hours treatment iz vifro with 1000 nM J(31, or DMSO control.

{8038} Figures 34-3E show genetic knockdown of BRD4 phenocopies BET mhibitor
treatment. Figure 3A shows representative FACS plots of "4242 expressing sh. BRD4.498,
sh.BRI34.500, and sh. SCR treated in the presence of absence of Dox for 16 hours in vifro;
Figure 3B shows a graph of MFI of PD-L1 expression on GFP'DsRed" populations following
16 hours ir vitro treatment with Dox. Representative data is presenied as mean MFT of cells
cultured and analyzed n friphicate = S EM (*p <0.05, **p <0.01, Student’s ¢ test); Figure 3C
shows MF1 of PD-L1 expression on Hodgkin lymphoma cell line L540 after treatment for 24
hours in vifro with indicated concentrations of JQ1; Figure 3D shows MFI of PD-L1
expression and IFN-~y-mediated induction of PDB-L1 that can be abrogated with the co-
treatment of JQ1; Figure 3E shows MFI of PD-L1 on Eu-Mye lymphoma cell line '6066
following 24 hours treatment iz virro with 1 uM JQ1, IBET-151, IBET-762, Y803, or
dBETI, 10 pM RVX-208, or DMSO conirol. Representative data is presented as roean MFI
of cells cuttured and analyzed in triplicate = S E.M. (***p <0.001, Student’s ¢ test).

[0039] Figures 4A4-4B show J(Q1 in combination with checkpoint inhibitors or immune
stimulating antibodies promotes curative anti-tumor responses. Figures 4A-4B show Kaplan-

Meier survival curves representing cohorts of CS6BL/6 (n=6 per treatment group) injected
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intravenously with 1-5x10° Eu-Myc lymphoma "299 cells; Figure 4A shows the efficacy of
JQ1 i combimnation with PD-1 blockade agaimst Ep-Myc lymphoma 299 Figure 4B shows
the efficacy of JQ 1 in combination with the agonistic anti-4-1BB (CD137) inunune

stimulating antibody against Ep-Afye lymphoma "299,

DEFIMITIONS
Chemical terms
{0040] Definitions of specific functional groups and chemical terms are described in
more detail below. The chemical elements are identified in accordance with the Periodic
Table of the Elements, CAS version, Handbook of Chemistry and Physics, 75" Ed., inside
cover, and specific functional groups are generally defined as described therein. Additionally,
eeneral principles of organic chemistry, as well as specific functional moteties and reactivity,
are described in Organic Chemistry, Thomas Sorrell, University Science Books, Sausaliio,
1999; Samth and March, March's ddvanced Organic Chemistry, 5" Bdition, Joln W lev &
Sons, Inc., New York, 2001; Larock, Comprehensive Organic Transformations, VUH
Publishers, Inc., New York, 1989; and Carruthers, Some Modern Methods of Organic
Svnthesis, 3™ Edition. Cambridge University Press, Cambridge, 1987
[0041] Compounds described herein can comprise one or more asymmetric ceniers, and
thus can exist in various sterecisomeric forms, e.g., enantiomers and/or diastereomers. For
example, the compounds described herein can be in the form of an individual enantiomer,
diastereomer or geometric isomer, or can be in the forra of a nuxture of stereoisomers,
mcluding racemic mixtures and mixtures enriched in one or more sterecisomer. Isomers can
be 1solated from mixtures by methods known to those skilled in the art, including chiral high
pressure liguid chromatography (HPLC) and the formation and crystallization of chiral salis;
or preferred isomers can be prepared by asymmetric syntheses. See, for example, Jacques et
al., knantiomers, Racemaites and Resolutions (Wiley Interscience, New York, 1981); Wilen
et al., Tetrahedron 33:2725 (1977, Ehel, E L. Stercochemistry of Carbon Compaonnds
(McGraw-Hill, NY, 1962); and Wilen, S H. Tables of Resolving Agents and Optical
Resolutions p. 268 (E.L. Eliel, Ed., Univ. of Notre Dame Press, Notre Dame, IN 1972} The
mvention additionally encompasses compounds as individual isomers substantially free of
other 1somers, and alternatively, as nuxtures of various isomers.

[0042] In a formula, ~w i a single bond where the stereochemisiry of the moieties

is a single or double bond.
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[0043] Unless otherwise stated, structures depicted herein are also meant 1o include
compounds that differ only in the presence of one or more isotopically enriched atoms. For
example, compounds having the present structures except for the replacement of hyvdrogen by
euterium or tritium, replacement of 'F with "*F, or the replacement of *C with "*C or "¢
are within the scope of the disclosure. Such compounds are useful, for example, as analvtical
iools or probes in biological assays.
[0044] When arange of values is listed, it 1s intended to encompass each value and sub-
range within the range. For example “Ci.¢ alkyl” is intended to encompass, €y, Ty, C;, Cy, Cs,
Cs, Cios, Cios, Cig, Cra, Cra, Cog, Coss, Cowg, T, s, Cas, Ca, Cas, Cuos, and Csog ﬁik;\"l.
{0045) The term “aliphatic” refers to alkyl, alkenvl, alkynyl, and carbocyclic groups.
Likewise, the term “heteroaliphatic” refers to heteroalkvl, heteroalkenyl, heteroalkynvl, and
heterocyclic groups.
18046] The term “alkyl” refers to a radical of a straight-chain or branched saturated
hydrocarbon group having from 1 to 10 carbon atoms {“Ci.io alky!™). In some embodiments,
an alkvi group has 1 10 9 carbon atoms {“C1 alkvl™). In some embodiments, an alkvl group
has 1 o 8 carbon atoms ("Crg alkyl™). In some embodiments, an alkyl group has 116 7
carbon atoms ("C;.» alkyl”). In some embodiments, an alkyl group has 1 1o 6 carbon atoms
("Cy alkyl™). In some embodiments, an alkyi group has 1 1o 5 carbon atoms (“Cy.s alky!™).
In some embodiments, an alkyl group has 1 1o 4 carbon atoms (“Cy. alkyl”). In some
embodiments, an alkyl group has 1 to 3 carbon atoms (“Ci.; alkyvl™). In some ersbodiments,
an alkvl group has 1 to 2 carbon atoms ("Cy.; alkyl”). In some embodiments, an alkyl group
has 1 carbon atom ("Cy alkvl™). In some embodiments, an alky! group has 2 to 6 carbon
atoms {“Cqe alkyl™). Examples of Cy alkyl groups melude methyl (Cy), ethyl (Cy), propyl
(C3) {e.g.. n~propyl. isopropyl), butyl (Cy) (e.g., n-butyl, tert-butyl, sec-butyl, iso-butyl},
entyi (Cs) (e.g., n-penivl, 3-pentanyl, amyl, neopenivl, 3-methvi-2-bwanvi, tertiary amvl},
and hexvl (Cg} {e.g., n-hexvl), Additional examples of alkyl groups include n-heptyl (C5), n-
octyl {Cg), and the like. Unless otherwise specified, each mstance of an alkyl group 15
mdependently unsubstituted (an “unsubstituted alkvi™) or substituted (a “substituted allky!™)
with one or more substituenis (e.g., halogen, such as F}. In certain embodiments, the alkyl
group is an unsubstituded €10 alky! (such as unsubstituted C1 alkyl, e.g., ~CH; (Me),
unsubstituted ethyl (Et), unsubstituted propvl (Pr, e.g., unsubstituted n-propvl (n-Pr),
unsubstituted isopropy! (i-Pr)), unsubstituted butyl (Bu, e g . unsubstituted n-butvl (n-Bu),

unsubstituted tert-butyl {tert-Bu or --Bw), unsubstituied sec-bulyl {sec-Bu), unsubstituted
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isobulyl {i-Bu)). In certain embodiments, the atkyl group is a substituted €50 alkyl (such as
substituted Cie alkyl, e.g., ~CF;, Bn).

{06047} The term “haloalkyl” 1s a substituted alkyl group, wherein one or more of the
hydrogen atoms are independently replaced by a halogen, e g., fluoro, bromo, chloro, or iodo.
In some embodiments, the haloalkyl moiety has 1 to 8 carbon atoms (“C;.g haloalkyl™). In
some embodiments, the haloalkyl moiety has 1 1o 6 carbon atoms (“C. haloalkyl™). In some
embodiments, the haloalkyl moiety has 1 to 4 carbon atoms {7C.4 haloalkyl™}. In some
embodiments, the haloaliyl moiety has 1 to 3 carbon atoms (“Cy.; halsalkyi™}. In some
embodiments, the haloalkyl motety has 1 to 2 carbon atoms {7Cy. halealkvl™). Examples of
haloalkyl groups include —CF5, —CF,CF;, —CF,CF,CF;, —=CCly, —CFC,, —CF,Cl, and the
like.

{0043} The term “hetercalkyl” refers to an alkyi group, which further includes at least one
heteroatom {e.g., 1, 2, 3, or 4 heteroatoms) selected from oxygen, nitrogen, or subfur within
{i.e.. inserted between adjacent carbon atoms of} and/or placed at one or more terminal
position{s} of the parent chain. In certain embodiments, a heteroalkyl group refersto a
saturated group having from 1 {o 10 carbon atoms and 1 or more heteroatoms within the
parent chain (“heteroCy.y¢ alky!”). In some embodiments, a hetercalky! group is a saturatec
group having 1 to 9 carbon atoms and 1 or more heteroatoms within the parent chain
{“heteroC o alkyl™). In some embodiments, a hetercalkyl group is a saturated group having 1
io & carbon atoms and 1 or more heteroators within the parent chain (CheteroCig alkyl”). In
some embodiments, a heteroalkyl group is a saturated group having 1 to 7 carbon atoms and
1 or more heteroatoms within the parent chain (“heteroC,» alkyl”}. In some embodiments, a
heteroalkyl group 1s a saturated group having 1 to 6 carbon atoms and 1 or more hetercatorns
within the parent chain (“heteroCi6 alkyl™). In some embodiments, a heteroalkyl groupis a
saturated group having 1 to 5 carbon atoms and 1 or 2 heteroatoms within the parent chain
{“heteroC s alkyl™). In some embodiments, a hetercalkyl group is a saturated group having 1
io 4 carbon atoms and lor 2 hetercatoms within the parent chain (FheteroC4 alkyl™). In some
ermnbodiments, a heteroalkyl group 18 a saturated group having 1 to 3 carbon atoms and 1
heteroatom within the parent chain (“heteroC.; alkyl™). In some embodiments, a heteroalkyl
group is a saluraled group having 1 to 2 carbon atoms and 1 hetercalom within the parent
chain (“heteroCy., alky!”). In some ernbodiruents, a heteroalkvl group is a saturated group
having 1 carbon atom and 1 heteroatom (“heteroC; alkvl™}. In some embodiments, a
heteroalky! group is a saturated group having 2 to 6 carbon atoms and 1 or 2 heteroatoms

within the parent chain (“heteroCo alkyi™). Unless otherwise specified, each mstance of a
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heteroalkyl group is independently unsubstituted (an “unsubstitited heteroalkyl™) or
substituted (a “substituted heteroalky!™) with one or more substituenis. In certain
embodiments, the heteroalky! group is an unsubstituted heteroC .y, alkyl In certain
embodiments, the heteroalkyl group is a substituted heteroCy.y alkyl.

[0049] The term “alkenyl” refers o a radical of a straighi-chain or branched hydrocarbon
group having from 2 to 10 carbon atoms and one or more carbon-carbon double bonds {e.g.,
1, 2, 3, or 4 double bonds). In some embodiments, an alkenyl group has 2 to © carbon atoms
(“Cys alkenyl™). In some embodiments, an alkeny! group has 2 to & carbon atoms ("Cog
alkeny!”). In some embodiments, an alkeny! group has 2 to 7 carbon atoms (“Co.; alkeny]™).
in some embodiments, an alkenyl group has 2 to 6 carbon atoms ("Ca. alkenyl™). Tn some
embodiments, an alkeny! group has 2 to 5 carbon atoms (“C,.s alkenvi™). In some
embodiments, an alkenyl group has 2 to 4 carbon atoms (“C,4 alkenvi™). In some
embodiments, an alkenyl group has 2 to 3 carbon atoms (“Cy alkeny!”). In some
embodiments, an alkenvl group has 2 carbon atoms (“(, alkenyl™}. The one or more carbon-
carbon double bonds can be internal {such as in 2-butenvl) or terminal {such as in 1-butenvi).
Exarples of Co4 alkenyl groups nclude ethenyl (Cy), t-propeny! (Cs), 2-propenyl {Cs), 1-
butenvl (Cy), 2-butenvl (Cy), butadieny] (C4), and the like. Examples of C,.¢ alkeny! groups
mclude the aforementioned C,.4 alkenyl groups as well as penteny! (Cs), pentadieny! (Cs),
hexenyl (Cg), and the like. Additional examples of alkenvl include heptenyl (C5), octenvi
{Cs}, octatrienyl (Cg), and the like. Unless otherwise specified, each instance of an alkenyl
group is independently unsubstituted (an “unsubstituted alkenyl”) or substituted (a
“substituted alkeny1™) with one or more substituents. In certain embodiments, the alkenyl
group is an unsubstituted €10 alkenyl. In certain embodiments, the alkenyl group is a

substituted Cy.19 atkeny!. In an alkenvl group, a C=C double bond for which the

stereochemisiry 1s not specified (e.g., ~CH=CHCH; or % Yy may be an (E)- or (Z)-

double bond.

[0050] The term “heteroalkeny!” refers to an alkenvi group, which further includes at
least one hetercatom {e.g., 1, 2, 3, or 4 hetercatoms} selected from oxygen, nitrogen, or sulfur
within (1.¢., inseried between adjacent carbon atoms of) and/or placed at one or more terminal
position{s} of the parent chain. In certain embodiments, a heteroalkenvi group refers fo a
group having from 2 to 10 carbon atoms, at least one double bond, and 1 or more heteroatoms
within the parent chain (“heleroC,. 0 alkenvl”). In some embodiments, a heteroalkenyl group

has 2 to 9 carbon atoms at least one double bond, and 1 or more hetercatoms within the
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parent chain {“heteroC,.s alkenyl™}. In some embodiments, a heteroalkenyl group has 210 8
carbon atoms, at least one double bond, and 1 or more heteroatoms within the parent chain
(“heteroC, .5 alkenyl™). In some embodiments, a hetercalkenyt group has 2 to 7 carbon atoms,
at least one double bond, and 1 or more heteroatoms within the parent chain (“hetero(,.;
aikenyi”). In some embodiments, a heteroalkeny] group has 2 o 6 carbon atoms, at least one
double bond, and 1 or more heteroatoms within the parent chain (“heteroCy.6 alkenyl™). In
some embodiments, a heteroalkeny! group has 2 to 5 carbon atoms, at least one double bond,
and 1 or 2 hetercatoms within the parent chain (“heteroC,.s alkenyl™). In some embodiments,
a heteroalkenyl group has 2 to 4 carbon atoms, at least one double bond, and lor 2
heteroatoms within the parent chain (“heteroC,.4 alkenyl™). In some embodiments, a
heteroalkeny! group has 2 to 3 carbon atoms, at least one double bond, and 1 heteroatom
within the parent chain (“heteroC,.; alkenyi”™). In some embodiments, a heteroalkenyl group
has 2 to 6 carbon atoms, at least one double bond, and 1 or 2 hetercatoms within the parent
chain (“heteroCy.s alkeny!™). Unless otherwise specified, each instance of a heteroalkenyl
group is independently unsubstituted (an “unsubstitited heteroalkenvi™} or substituted (a
“substituted heteroalkenyl™) with one or more substituents. Tn certain embodiments, the
heteroalkenyl group is an unsubstituted heteroC, .y alkenyl. In certain embodiments, the
heteroalkeny! group is a substituted heteroC,.j; alkenvl.

{00651} The term “alkynyl” refers to a radical of a straight-chain or branched hydrocarbon
group having from 2 to 10 carbon atoms and one or more carbon-carbon triple bonds {e.g., L.
2, 3, or 4 triple bonds) (“Cy.10 alkynyi™). In some embodiments, an alkyvnvi group has 210 9
carbon atoms (“C,.4 alkynvl™). In some embodiments, an alkynyl group has 2 to 8 carbon
atoms {“Cqg alkyny!™). In some embodiments, an alkyvnyl group has 2 to 7 carbon atoms (“Cs.
7 alkvnyl”). In some embodiments, an alkyvnyl group has 2 to 6 carbon atoms ("Ch.s alkynyl™).
in some embodiments, an alkynyl group has 2 to 5 carbon atoms (7C,.s alkynvi™). In some
embodiments, an alkynyl group has 2 to 4 carbon atoms {“Cy4 alkynyl™). In some
ernbodiments, an alkynyl group has 2 o 3 carbon atoms (“Cy alkynyl™). Tn some
erobodirents, an alkynyl group has 2 carbon atoms (“C; alkynvl™). The one or more carbon-
carbon triple bonds can be internal (such as in 2-butvayvl) or terminal (such as in 1-butynyl).
Examples of Co4 alkynyl groups include, without imitation, ethynyl {C5), 1-propynyvl (Cs), 2~
propynvl (Cs), 1-butvnyl (Cy), 2-butvnvl (Cy), and the like. Examples of Cy6 alkenyl groups
mclude the aforementioned C, 4 alkvnyl groups as well as pentyny! (Cs), hexynyl (Cq), and
the like. Additional examples of allkynyl include heptynyl {C-), octynyl {Cy}, and the like.

Unless otherwise specified, each instance of an alkvnyl group is independently unsubstituled
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{an “unsubstituied alkynyl™) or substituted {a “substituted alkynyi™} with one or more
substituents. In certain embodiments, the alkynyl group is an unsubstituied Co o alkynyl In
certain embodiments, the alkynyl group 1s a substituted Co.yp alkynyl

{0052} The term “heteroalkynv!™ refers to an alkyny! group, which further includes at
least one hetercatom {e.g.. 1, 2, 3, or 4 hetercatoms} selected from oxygen, nitrogen, or sulfur
within (1.¢., inseried between adjacent carbon atoms of) and/or placed at one or more terminal
position{s} of the parent chain. In certain embodiments, a heteroalkyny! group refersto a
group having from 2 to 10 carbon atoms, at least one triple bond, and 1 or more heteroatoms
within the parent chain (“heleroCrq0 alkynyl”). In some embodiments, a heteroalkynyl group
has 2 to 9 carbon atoms, at least one triple bond, and 1 or more heteroatoms within the parent
chain (“heteroC,.e alkyny!™). In some embodiments, a heteroalkynyl group has 2 to 8 carbon
atoms, at least one triple bond, and 1 or more heteroatoms within the parent chain (“heteroC,.
g alkynyvl™y. Tn some embodiments, a heteroalkynyl group has 2 1o 7 carbon atoms, at least
one tripie bond, and 1 or more heteroatoms within the parent chain (“heteroCy.» alkynvl™). In
some embodiments, a heteroalkynyl group has 2 1o 6 carbon atoms, at least one triple bond,
and 1 or more hetercatoms within the parent chatn (“heteroCr alkynyl”) Tn some
embodiments, a heteroalkynyl group has 2 to 5 carbon atoms, at least one triple bond, and |
or 2 heteroatoms within the parent chain (“heteroC,.s alkyny!™). In some embodiments, a
heteroalkyny! group has 2 t0 4 carbon atoms, at least one triple bond, and tor 2 heteroatoms
within the parent chain (“heteroCo alkynyvl™). Tn some embodiments, a heteroalkynyl group
has 2 to 3 carbon atoms, at least one triple bond, and 1 heteroatom within the parent chain
(“heteroC,.; alkvny!™}. In some embodiments, a heteroalkyny! group has 2 1o 6 carbon atoms,
ai least one triple bond, and 1 or 2 heteroatoms within the parent chain (“heteroCs.¢ alkyny!™).
Unless otherwise specified, each instance of a heteroalkyny! group is independently
unsubstituted (an “unsubstituted heteroalkynvl™) or substituted (a “substituted
heteroalkynyv1™) with one or more substituents. In certain embodiments, the heteroalkynyl
group is an unsubstituied heteroCa10 alkynyl. In certain embodiments, the heteroalkynyl
group 1s a substituted heteroC,. 0 alkynyl.

[O053] The term “carbocyclyl” or “carbocyclic” refers to a radical of a non-aromatic
cyclic hydrocarbon group having from 3 1o 14 ring carbon atoms (“Cs.iq carbocyelyl™) and
zero heteroatoms in the non-aromatic ring system. In some embodiments, a carbocvely! group
has 3 to 10 ring carbon atoms {“Cj.1¢ carbocyclyl™). In some embodiments, a carbocvelyl
eroup has 3 to 8 ring carbon atoms (“Cs.g carbocyclyl™). In some embodiments, a carbocyclyl

group has 3 to 7 ring carbon atoms (“Cs.; carbocyelyl™). In some embodiments, a carbocyclvl
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group has 3 to 6 ring carbon atoms (“Cs carboeyciyl™). In some embodiments, a carbocyelivi
group has 4 to 6 ring carbon atoms (Cy.s carbocyclyl™). In some embodiments, a carbocvelyl
group has 5 to 6 ring carbon ators (Cs.¢ carbocyclyl™). In some embodiments, a carbocvelyl
group has 5 to 10 ring carbon atoms (“Cs.y¢ carbocyclyi™). Exemplary Cs.4 carbocvcelvl groups
include, without limitation, cyclopropyl {Cs), cvelopropeny! {Cs), cyclobuiyl {Cy),
evclobutenyl (Cy), cvelopentyl (Cs), eyclopentenyt (Cs), cyclohexyl (Ce), cyclohexenyl (Ce),
cvclohexadienyl (Cg), and the like. Exemplary Cs.s carbocvcly! groups include, withow
limitation, the aforementioned Ci¢ carbocevelyl groups as well as cyeloheptyl (G},
cycloheptenyl (Cq), cveloheptadienyl (C), evcloheptatrienyl (Cr), cyclooctyl {Cs),
cyclooctenyl (Cy), bicyclof2.2 TTheptanvl (C5), bicyvelof2.2. 2joctanyl {Cy), and the like.
Exemplary (5.5 carbocyclvl groups include, without limitation, the aforementioned Cs.g
carbocvelyl groups as well as cyclononyl (Cy), cyclononenyl (Co), cvelodecyl {Chol,
evclodecenyt (Cig), octahydro-TH-indeny! {Cs), decahydronaphthalenyl {Cyy),
spiro{4.S}decany! (Cy), and the like. As the foregoing examples ilusirate, in certain
embodiments, the carbocvelvl group is either monocyclic (“monocvclic carbocyclyl™) or
polyevelic (e.g., containing a fused, bridged or spivo ring system such as a bicyclic system
(“bicychic carbocyclyl™) or tricyclic system (Mtricyclic carbocevely ™)) and can be saturated or
can comniain one or more carbon-carbon double or tripie bonds. “Carbocvclvl” also includes
ring systems wherein the carbocyclyl ring, as defined above, is fused with one or more aryl or
heteroary! groups wherein the point of attachment is on the carbocyclyl ring, and in such
mstances, the number of carbons continue to designate the nurnber of carbons in the
carbocyelic ring system. Unless otherwise specified, each instance of a carbocyclvi group is
mndependently unsubstituted (an “unsubstituted carbocyelyl™) or substituted (a “substituted
carbocyclyl™) with one or more substituents. To certain embodiments, the carbocyclvl group is
an unsubstituted C;5. 4 carbocyclyl In certamn embodiments, the carbocyelyl groupis a
substituted Cs.54 carbocyelyl.

[0054] In some embodiments, “carbocyclyl” is a monocyclic, saturated carboeyclyl group
having from 3 to 14 ring carbon atoms {“Cs.i4 cycloalkvl™). In some embodiments, a
cycloalkyl group has 3 to 10 ring carbon atoms (“Cs.0 cvcloaltkyl”). In some embodiments, a
cycloalkyl group has 3 to 8 ring carbon atoms (Cs cveloalky?™). In some embodiments, a
cvcloalkyl group has 3 to 6 ring carbon atoms (“Cs.s cvcloalkyl™). In some embodiments, a
evcloalkyl group has 4 to 6 ring carbon atoms (“Cyg cvcloalky!™). In some embodiments, a
cvcloalkyl group has S to 6 ring carbon atoms (“Cs.6 cycloalkyl™). In some embodiments, a

eveloalkyl group has S to 10 ring carbon atoms (“Cs.qe cycloalky?™). Examples of Cs
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cycloalkyl groups inchude cyclopentyvl (Cs) and cvelohexyl (Ts). Examples of (s cycloalkyl
groups include the aforementioned Cs.¢ cycloalkyl groups as well as eyclopropyl (C;) and
cyclobutyl {(C4). Examples of C;.5 cycloalkyl groups include the aforementioned Cs6
cvcloalkyl groups as well as cycloheptvl (C-) and cvclooctvl {Cy). Unless otherwise specified,
each instance of a cycloalkyl group is independently unsubstituted (an “unsubstituted
evcloalkyl™) or substituded {(a “substituted cycloalkyl™y with one or more substituents. In
certain embodiments, the cvcloalkyl group is an unsubstituted Cs.iq cyvcloalkyl In certain
embodiments, the cycloalkyl group is a substituted Cs.14 cvcloalkyl

[B0585] The term “heterocyclyl” or “heterocyclic” refers to a vadical of a 3~ to 14-
mernbered non-aromatic ring system having ring carbon atoms and 1 to 4 ring heteroatoms,
wherein each heteroatom is independently selected from nitrogen, oxygen, and sultur (*3-14
membered heterocyclyl™). In heterocyclvl groups that contain one or more nitrogen atoms,
the pomnt of attachment can be a carbon or mitrogen atom, as valency permuis. A heterocyclyl
group can either be monocyclic (“monocvclic heterocyclvl™) or polvevclic {e.g., a fused,
bridged or spiro ring system such as a bicyclic system {“bicvclic heterocyclyl™) or incyclic
system {“tricyclic heterocychyl™)), and can be saturated or can contain one or more carbon-~
carbon double or triple bonds. Heterocyclyl polyvevelic ring systems can include one or more
heteroatoms in one or both rings. “Heterocyclvl” also includes ring systems wherein the
heterocyelyl ring, as defined above, is fused with one or more carbocvclyl groups wherein the
point of attachment 15 either on the carbocyelyl or heterocyclyl ring, or ring systems wherein
the heterccyclvl ring, as defined above, 15 fused with one or more aryl or heteroary! groups,
wherein the point of attachment is on the heterocyclvl ring, and in such instances, the number
of ring members continue to designate the number of ring members in the heterocyclyl ring
system. Unless otherwise specified, each instance of heterocyclvl is independently
unsubstituted (an “unsubstituted heterocyclvl”™) or substituted {a “substituted heterocyclvi™)
with one or more substituents. In certain embodiments, the heterocycivi group is an
unsubstituted 3-14 membered heterocyclyl. In certain embodiments, the heterocyclyl group is
a substituted 3-14 membered heterocyclyl.

[0056] In some embodiments, a heterocyclyl group is a 5-10 membered non-aromatic
ring system having ring carbon atoms and 1-4 ring heteroatoms, wherein each heteroatom is
mdependently selected from mtrogen, oxygen, and sulfur (73-10 membered heterocyclyl™). In
some embodiments, a heterocvclvl group is a 5-8 membered non-aromatic ring system having
ring carbon atoms and 1-4 ring heteroatoms, wherein each heteroatom is independently

selected from nitrogen, oxygen, and sulfur (*5-8 membered heterocyclyl™). In some

,....
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embodiments, a heterocyelyl group is a 5-6 membered non-aromatic ring system having ring
carbon atoms and 1-4 ring hetercaloms, wherein each heterocatom is independently selected
from nitrogen, oxygen, and sulfur (*5-6 membered heterocyclyl”™). In some embodiments, the
5-6 membered heterocyclyl has 1-3 ring heteroatoms selected from nitrogen, oxvgen, and
sulfur. In some embodiments, the 5-6 membered heterocyclyl has 1-2 ring hetercatoms
selected from nitrogen, oxygen, and sulfur. In some emsbodiments, the 5-6 membered
heterocyclyl has 1 ring heteroatom selected from nitrogen, oxygen, and sulfur.
[O057] Exemplary 3-membered heterocyclyl groups containing 1 heteroatom include,
without hnutation, azirdinyl, oxiranvl, and thiiranvl. Exemplary 4-membered heterocyclyl
groups containing | heteroatom include, without limnitation, azetidinyl, oxetanyl, and
thietanyl. Exemplary 5-membered heterocyclyl groups containing 1 heteroatom include,
without fimitation, tetrahyvdrofuranyl, dihydrofuranyl, tetrahydrothiophenyi,
dibvdrothiophenyl, pyrrolidinyl, dihydropyrrolyl, and pyrrolyl-2,5-dione. Exemplary 5-
membered heterocvclyl groups containing 2 heteroatoms include, withowt limitation,
dioxolanyl, oxathiolanvl and dithiolanyl. Exemplary 5-membered heterocyclyl groups
containing 3 heteroatoms include, without hmitation, inarolinyl, oxadiazolinyl, and
thiadiazohinvl. Exemplary 6-membered heterocyvelvl groups containing 1 heteroatom include,
withowt limitation, piperidinyl, tetrahy dropyranvi, dihvdropyridiny!, and thianyvl Exemplary
6-membered heterocvelyl groups containing 2 hetercatoms include, without imitation,
piperazinyl, morpholinyl, dithianyl, and diosanyl. Exemplary 6-membered heterocvclyl
groups containing 2 heteroatoms include, without hmitation, tnazinanyl, Exemplary 7-
membered heterocyclyl groups containing 1 heteroatom include, without limitation, azepanyl,
oxepanyl and thiepany!. Exernplary 8-membered heterocyclyvl groups containing 1
heteroatom include, without limitation, azocanyl, oxecanyl and thiocany]l Exemplary bicyclic
eterocyclyl groups include, without limitation, mdolinyl, isoindolinyl, dihydrobenzofuranyl,
dihydrobenzothienyl, tetrahydrobenzothienvi, tetrabvdrobenzofuranyl, tetrahvdroindolvi,
tetraby droquinolinyl, tetrahy droisoquinolinyl, decahydroquinolinyl, decahydroisoquinolingl,
octahydrochromenyl, octahydroisochromenvl, decahydronaphthyvridinyl, decahydro-1,8-
naphthyridinyl, octahydropyrrolof3.2-bipvirole, indohinyi, phthalimudyl, naphthalimidyl,
chromanyl, chromenyl, 1H-benzolel{1,4}diazepinvi, 1,4.5,7-tetrahvdropyrano]3.4-bipyrrolvl,
3.6-dihydro-4H-furo|3,2-blpvrrolyl, 6,7-dihydro-SH-furo|3,2-blpvranyl, §,7-dihydro-4H-
thieno|{2.3-clpyranyl, 2,3-dihydro-1H-pyrrolo]2,3-bipyridinyl, 2,3-dihydrofuro|2,3-
bipyridinyl, 4.5,6,7-tetrahy dro-1H-pyrrolo]2,3-bjpvridinyi, 4,5,6,7-tetrahvdrofuro} 3,2~
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clpyridinyl, 4,5,6,7-tetrahydrothieno| 3,2-bipyridinyi, 1,2.3 4-tetrahydro-1,6-naphthyridinyl,
and the hke.

[0058] The term “aryl” refers to a radical of a monocyclic or polveychic (e.g., bicvclic or
incyclic) 4n+2 aromatic ring svstem {e.g., baving 6, 10, or 14 =« electrons shared in a cvclic
array) having 6-14 ring carbon atoms and zero heteroatoms provided in the aromatic ring
system (g4 arvi™}. In some embodiments, an arvl group has 6 ring carbon atoms (“Cs
arvi”; e.g., phenyl}. In some embodiments, an aryl group has 10 ring carbon atoms ("Cyg
arvi”; e.g., naphthyl such as 1-naphthyl and 2-naphthy]). In some embodiments, an arvl group
has 14 ring carbon atoms ("Cy arvl”; e.g., anthracyl). “Arvl” also includes ring systems
wherein the aryl ring, as defined above, is fused with one or more carbocyelyl or heterocyclyl
groups wherein the radical or point of attachment is on the arvl ring, and in such instances,
the number of carbon atoms continue to designate the namber of carbon atoms in the aryl ring
system. Unless otherwise specified, each instance of an aryl group is independently
unsubstituted (an “unsubstituted arvi”) or substituied {a “sobstituted aryl”™) with one or more
substituents. In certain embodiments, the arvl group is an unsubstitided Co gy arvl. In certain
ernbodiments, the aryl group is a substituted Ce.j4 aryl.

[0059] “Aralkyl” 15 a subset of “alkyl” and refers to an alky! group substituted by an ary!
group, wherein the point of attachment is on the alkyl motety.

[O060] The term “heteroary!” refers {0 a radical of a 5-14 membered monocyclic or
polvevelic (e.g., bicvclic, tnicyclic) 4n+2 aromatic ring svstem {e.g., having 6, 10, or 14 =
electrons shared in a cyclic array) having ring carbon atoms and 1-4 ring hetercaloms
provided in the aromatic ring system, wherein each heteroatom is independently selected
from nitrogen, oxygen, and sulfur (“5-14 membered heteroarvl™). In heteroarvl groups that
contain one or more nitrogen atoms, the point of attachment can be a carbon or nitrogen
aton, as valency permits. Heteroaryl polvevclic ring systerns can include one or more
heteroatoms in one or both rings. “Heteroaryl” includes ring systems wherein the heteroaryl
ring, as defined above, is fused with one or more carbocyclvl or heterocyelvi groups wherein
the point of attachment is on the hetercaryl ring, and n such instances, the number of ring
mermbers continue to designate the number of ring members in the heteroarvl ring system.
“Heteroarv!” also includes ring systems wherein the hetercary! ring. as defined above, is
fused with one or more arvi groups wherein the point of attachment is either on the arvi or
heteroaryl ring, and in such instances, the number of ring members designates the nuraber of

ring members in the fused polyveyclic (aryVheteroaryl) ring system. Polycychic heteroarvl
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groups wherein one ring does not contain a heteroatom (e.g., indolyl, guinolinyl, carbazolyi,
and the like) the point of attachment can be on etther ring, 1.e, either the ring bearing a
heteroatom {(e.g., 2-indoly!) or the ring that does not contain a heteroatom {(e.g., S-indolyl).
{0061} In some embodiments, a heteroarvi group is a 5-10 membered aromatic ring
system having ring carbon atoms and 1-4 ring heteroatoms provided in the aromatic ring
system, wherein each heteroatom 18 independently selected from nitrogen, oxygen, and sulfur
{*5-10 membered hetercarvl”). In some embodiments, a heterocarvl group is a 5-8 memberad
aromatic ring system having ring carbon atoms and 1-4 ring heteroatoms provided in the
aromatic ring system, whergin each heteroatom s independently selected from nitrogen,
oxygen, and sulfur (3-8 membered heteroaryl”™). In some embodiments, a heteroary] group is
a 5-6 membered aromatic ring system having ring carbon atoms and 1-4 ring heteroatoms
provided in the aromatic ring system, wherein each heteroatom is independently selected
from nitrogen, oxygen, and sulfur (5-6 membered heterocaryl™). In some embodiments, the 5-
6 membered heteroaryl has 1-3 ring heteroatoms selected from nitrogen, oxygen, and sulfur.
In some embodiments, the 5-6 membered heteroaryl has 1-2 ring heteroatoms selected from
mitrogen, oxygen, and sulfur. In some embodiments, the 5-6 membered heteroaryl has 1 ring
heteroatom selected from nitrogen, oxygen, and sulfur. Unless otherwise specified, each
mstance of a heteroary! group is independently unsubstituted (an “unsubstituted heterocaryl™}
or substituted {a “substituted heteroaryl”} with one or more substituents. In certain
ermbodiments, the hetercaryl group is an unsubstituted 5-14 membered heteroaryl. In certain
erobodiments, the heteroarvl group is a substituted 5-14 mermbered heteroaryl.

[0062] Exemplary 5-membered heteroary! groups containing 1 heteroatom include,
without hmitation, pyrrolyl, furanyl, and thiophenyl. Exemplary 3-membered heteroaryl
groups containing 2 heteroatorus include, without inutation, inudazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, and isothiazolyl Exemplary 5-membered heteroarvl groups containing
3 heteroatoms include, without limutation, triazolyl, oxadiazolvl, and thiadiazolyvi. Exemplary
S5-membered heteroarvl groups containing 4 heteroatorns inchude, without limtation,
ietrazolvl. Exemplary 6-membered heteroaryl groups containing 1 heteroatom include,
without limitation, pyridinyl. Exemplary 6-membered hetercaryl groups containing 2
heteroatoms include, withowt limutation, pyridazinyl, pyrimudiny, and pyrazinyl. Exemplary
t-mermbered heteroaryl groups containing 3 or 4 heteroatoms include, without hnutation,
tniazinyl and tetrazinyl, respectively. Exemplary 7-membered heterocary] groups containing 1
heteroatom include, without Himitation, azepinvl, oxepinyl, and thiepinyl. Exemplary 5,6~

bicvelic heteroaryl groups inchude, without lmatation, indolvl, isoindolyl, indazolyl,
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benzotriazolyl, benzothiophenvl, isobenzothiophenvi, benzofuranvl, benzoisofuranyl,
benzimidazolyl, benzoxazolvl, benzisoxazolvl, benzoxadiazolvl, benzthiazolyl,
benzisothiazolyl, benzthiadiazolyl, indolizinyl, and purinvl. Exemplary 6.6-bicyclic
eteroary! groups include, without limitation, naphthynidinyl, pteridinyl, quinolinyi,
isoquinolinyl, cinnolinyl, quinoxalinyl, phthalazinyl, and quinazolinyl. Exemplary tricyclic
heteroary! groups inchude, withowt limitation, phenanthridinyl, dibenzofuranyl, carbazolyl,
acridinyl, phenothiazinyl, phenoxaziny! and phenazinvl.
[0063] “Heteroaralkyl™ is a subset of “alkyl” and refers to an alkyl group substituied by a
heteroaryl group, wherein the point of attachment is on the alkyl moiety.
[08064] The term “unsaturated bond” refers to a double or triple bond.
[0065] The term “unsaturated” or “partially unsaturated” refers o a moiety that includes
at least one double or triple bond.
[0066] The term “saturated” refers 1o a moiety thatl does not contain a double or triple
bond, 7.e., the motety only contains single bonds.
[0067] Affixing the suffix “-ene” {0 a group indicates the group is a divalent moiety, e.g.,
alkvlene is the divalent moiety of alkyl, alkenylene is the divalent moiety of alkenvi,
alkynvlene is the divalent moiety of alkvnvl, heteroalkylene is the divalent rooiety of
heteroalkyl, heteroalkenvlene is the divalent motety of heterpalkenvl, hetercalkvnylene is the
divalent moiety of heteroalkvnyl, carbocvclviene is the divalent moiely of carbocyelyl,
heterocyelylene is the divalent motety of heterocyclyl, arvlene is the divalent moiety of arvl,
and heteroarviene is the divalent motety of heteroarvl.
[0068] A group is opticnally substituted unless expressly provided otherwise. The term
“optionally substituted” refers to being substituted or umsubstituted. In certain embodiments,
alkyl, alkenyl, alkvuvl, heteroalkyl, heteroalkenyl, heteroalkvnvl, carbocyelvl, heterocyelvl,
arvi, and heteroaryl groups are optionally substituted. “Optionally substituted” refers to a
eroup which may be substituted or unsubstituied {e.g., “substituied” or “unsubstituted™ alkyl,
“substituted” or “unsubstituted” alkenvl, “substituted” or “unsubstituted” alkvuvi,
“substituted” or “unsubstituted” heteroalkyl, “substituted” or “unsubstituted” heteroalkenyi,
“substituted” or “unsubstituted” heteroalkynyl, “substitited” or “unsubstituted” carbocvclyl,
“substituted” or “unsubstituted” heterocyclvi, “substituted” or “unsubstituted™ aryl or
“substituted” or “unsubstituted” heteroarvl group). In general, the term “substituted” means
that at least one hydrogen present on a group is replaced with a permissible substituent. e g, a
substituent which upon substifution results in a stable compound, e.g., a compound which

does not spontancously undergo transformation such as by rearrangement, cvclization,



WO 2017/059319 PCT/US2016/054924

elimination, or other reaction. Unless otherwise indicated, a “substituted” group has a
substituent at one or more substitutable positions of the group, and when more than one
position in any given structure 1s substituted, the substituent is either the same or different at
each position. The term “substituted™ is contemplated to include substitution with all
permissible substituents of organic compounds, and includes any of the substituents described
herein that results in the formation of a stable compound. The present invention contermnplates
any and all such combinations in order {0 arrive at a stable compound. For purposes of this
mnvention, heteroatoms such as nitrogen may have hydrogen substituents and/or any suitable
substituent as described herein which satisty the valencies of the hetercatoms and results in
the formation of a stable moiety. The invention is not utended to be limited in any manner by
the exemplary substituents described herein.

{6069} Exemplary carbon atom substituents include, but are not Himited to, halogen, —CN,
~NG», ~N3, ~SOH, ~8O;H, ~OH, ~OR™ ~ON(R™),, ~N(R},, ~N(R™), "X, ~N{OR®R™,
—SH, —SR™ —SSR™, —C(=0)R™ —COH, ~CHO, —C(OR"}),, ~CO,R™, —QOC(=0)R™,
~OCOR®, ~CE=OINR™Y, ~OCEONRP), ~NRPC(EORY, ~NRPCORY,
~NRPCEMNR™),, ~CENRPIR®, ~CENRPIORY, ~OCENRPIR®, ~OCENRP)OR™,
—CENRPINRD),, —OCENRPINGKRD®),, —NRPCENRPINGR™Y,, —C(=0INRPSO,R™,
“NR™SO,R™ —80,N(R™),, —80,R™ —80,0R™, —08S0,R* —S$(=0)R™ —O8(=0)R*™
~8i(R™)s, ~OSHR™); ~C=SINR™), ~CEOYSR™, ~C(=8)SR™, ~8§C(=8)SR™,
~8§CEQISRY, ~OCE0SRY, ~SCEOYOR™, ~SCEOIRY, ~P=0NRYMY,, ~PEOHOR™ ),
—OP(=0)R™),, —OP(=0}OR®),, —P(=OXNR™)),. ~OP(=0}N(R™ ). “NRPP(=0)}R™),,
“NRPP(=0YOR®),, “NR™P(=0)NR™))0, —PR™),, —P(OR),, —P(R) X,
~P(OR™Y X, ~P(RT),, ~P(OR®),, ~OP(R™),, ~OP(R)" X . ~OP(OR® ), ~OP(OR™);'X |
—OP(R Y, —OP(OR™ )y, —B(R™), —B(OR™ ), —BR™OR"), C0 alkyl, C;.1 perhaloalkyl,
Cy0 alkenyl, Coyg altkynyl, heteroCy.y¢ alkyl, heteroCy ¢ alkenyl, heteroC ;o alkynvl, Csgp
carbocyclyl, 3-14 membered heterocyelyl, Cos arvl, and 5-14 membered heteroaryl, wherein
each alkyl, alkenvl, alkyoyl, heteroalkyl, heteroalkenyl, heteroalkynyl, carbocyclyl,
heterocyclyl, arvi, and heteroaryl is independently substituted with 0, 1, 2, 3. 4, or 5 R®
groups; wherein X is a counterion;

{0070 or two genunal hydrogens on a carbon atom are replaced with the group =0, =8§,
=NN(R™),, =NNRPC(=0)R™, =NNRC{=0}OR™ =NNR"™S$(=0),R® =NR™, or =NOR;
{0071} each instance of R™ is, independently, selected from C_j0 alkyl, Cioe
perhaloalkyl, Cy.0 alkenvi, T alkynyl, heteroCy 0 alkyl, heteroCo qealkenyl, heteroCs.

walkynyl, Cip carbocyclyl, 3-14 membered heterocyelyvl, Co1q arvl, and 5-14 membered
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heteroarvl, or two R™ groups are joined to form a 3-14 membered heterocyclyl or 5-14
membered heteroaryl ring, wherein each alkyl, alkenyl, alkyvnyl, heteroalkyl, hetercalkenvl,
heteroalkynyl, carbocyclyl, heterocyclyl, aryl, and heteroarvl is independently substituted
with0, 1,2, 3,4, 0r 5 R Sroups;

0072} each instance of R® is, independently, selected from hydrogen, ~OH, ~OR®,
“N{R"),, ~CN, ~CEOIRY, ~C(=0NRS),, ~COR™, ~S0:RY™, ~CENRTOR™,
—CENRTINR Y, —SON(R™ ), —SOR™, —SGHOR™, —SOR™ —C(=SINR™ ), —C{(=0)SR™,
~C(=8)SR, ~P(=OHR™),, ~PEONORSY,, ~P(=0YN(R Y), Crop alkyl, €0 perhaloatkyvl,
Cro alkenyl, Coqg alkynyl, beteroCyealkyl, heteroCypalkenyl, heteroCyppalkynyl, Csop
carbocyclyl, 3-14 membered heterocyelyl, Co.q arvl, and 5-14 membered heteroaryl, or two
R™ groups are joined to form a 3-14 membered heterocyclyi or 5-14 membered heteroaryl
ring, wherein each alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyi,
carbocyclyl, heterocyclyl, aryl, and heteroaryl is independently substituted with 0, 1, 2, 3, 4,
or 5 R™ groups: wherein X is a counterion;

[0073] each instance of R™ is, independently, selecied from hvdrogen, Ciyo alkvl, Ciio
perhaloalkyl, Co.g alkenvl, Chgp alkynyl, heteroCygp alkyl, heteroCyqo alkenyl, heteroCr.1g
alkynyl, Cs.q carbocyelyl, 3-14 membered heterocyclyl, Cs.i4 aryl, and 5-14 membered
heteroaryl, or two R™ groups are joined to form a 3-14 membered heterocyclyl or 5-14
membered heteroaryl ring, wherein each alkyl, alkenyi, alkynyl, heteroalkyl, hetercalkenyl,
heteroalkynyl, carbocyclvl, heteroeyclvl, arvl, and heteroaryl is independently substituted
with 0, 1, 2, 3, 4. or 5 R® groups;

{6074 each instance of RY is, independently, selected from halogen, —CN, -NG;, —Nj,
~8O,H, ~8O3H, ~OH, ~OR®, ~ON({R™),, ~NERD),, -NERH X, -NOR®)RT -8H, ~-8R™
—8SR®, —C{=0)R™, —CO.H. —COR™, —OCE0R, —OCOR®, —C=OMNRD),,
—OCEOINERD,, NRICEOR™, -NRCO,R*, —~NRIC(=0INERT),, —C(=NRHOR™,
~0CENRTDRY, ~OCENRDHOR®, ~CENRONERT),, ~0CERRONGRY,,
~NRECENRINERD),, -NRISOR®, ~S0,NRD),, ~80,R®, ~8§0,0R®, ~0S0O,R™,
—S(=0)R%, —8i(R™);, —OSHR*);, ~C=SINR Y, —C(=0)8R”, ~C(=8)SR™, ~SC(=$)SR™,
~P(=0)}OR™),, —P(=O)R™),, —OP(=0URY),, —OP=0NOR™Y,, Cip alkyl, Cig perhaloalkyl,
Cr alkenyl, Cp alkynyl, heteroCsalkyl, heteroChsatkenyl, heteroChealkynyl, Csgp
carbocyclyl, 3-10 membered heterocyelyl, Co.o arvl, 5-10 membered heteroaryl, wherein
each alkyl, alkenvl, alkynyl, heteroalkyi, heteroalkenvi, heteroalkynyl, carbocyeivl,

heterocyelyl, arvi, and heteroaryl is independently substituted with 0, 1, 2, 3, 4, or 5 R®¥®

]
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groups, or two geminal R substituents can be joined to form =0 or =8; wherein X is a
coumterion;
{0075] each instance of R™ is, independently. selected from C 4 alkyl, Cy.¢ perhaloalkyl,
Cys alkenyl, Cyq alkynvl, heteroC ¢ alkyl, heteroC, calkenyl, heteroCy.¢ alkynvi, Cs.pp
carbocyclyl, Cepp arvi, 3-10 membered heterocyclyl, and 3-10 membered heteroaryl, wherein
each alkyl, alkenvl, alkyoyl, heteroalkyl, heteroalkenyl, heteroalkynyl, carbocyclyl,
heterocvelyl, arvl, and heteroaryl is independently substituied with 0, 1, 2. 3. 4, or 5 R®®
Broups;
{0676} cach instance of R™ s, independently, selected from hydrogen, Cre alkyl Cre
perhaloalkvl, Ty alkenvl, Cy alkynvl, heteroCgalkyl, heteroC,.salkenyl, heteroCysalkynyvl,
5.0 carbocyclyl, 3-10 membered heterocyelyl, Ceqp aryl and 5-10 membered heterocaryl, or
two R groups are joined to form a 3-10 membered heterocyclvl or 5-10 membered
heteroarvl ring, wherein each alkyi, alkenyl, alkvoyvl, heteroalkyl, heteroalkenyl,
heteroalkyny!, carbocyclyl, heterocyclvl, arvl, and heteroaryl is independently substituted
with 0, 1, 2, 3, 4, or 5 R® groups; and
[0677] each instance of R i, independently, halogen, —CN, ~NQO,, —Ns, ~SO,H,
—SOsH, —OH. —0OC 14 alkyvl, —ON{(C 1 alkyD), —N(Cy alkyl, —N(C i alkyl)y X, -NH(C .
ally D X, ~NH{Cy alkyl) "X, —NH; X, -N(OC 1 alky 1M C alkyl), -N(OHYC 6 alkyl),
NH{OH), —8H, —8Cy alkyl, —S8(Cq alkyl), ~C(=0¥C 6 alkyvl), ~COH, —CO{C14
alkyl), ~OC(= 0}((} ¢ alkyl), ~OCO(Cip alkyl), ~C=0INH,, ~CE=OIN(C 6 alkyi),
—QC(=0)NH(C 6 alkyl), "NHC(EO0) Crp alkyvl), —N(C 16 alkyDCEOH Cre alkyl),
—“NHCO®C 1 alkyl), "NHC(EOIN(C 6 alkyly,, —-NHC{=0INH{C 6 alkyl)y, "NHC{(=0)NH,,
~CENHYO(C e alkyl), ~OCENHYC L alkyl), ~OCENHYOC 16 aky], ~CENHNC
alkyl). —CENHINH(C ¢ alkyl), —CENHINH,, —~OCENHING | alky ), ~OC(NHINH(C,.
¢ alkvh), “OC(NHINH,, -NHC(NHIN{C ¢ alkyl),, -NHC(ENHINH,, ~NHSO0(C 6 alkyly,
~SOMN{C 6 alkyvi)s, ~SONH(C s alkyl), —SONH,, ~SGyCig atkyvl, —80,0C ¢ alkyl,
~080;C 16 alkyl, ~80C 15 alkyl, —8i(C alkys, ~0Si(Cr alkyl); ~CESN(C L6 alky b,
CESINH(C L alkyl), C=S)NR,, —C(=0)8(C i alkyl). —C(=8)8C ¢ alkyl, —SC(=S)8C 4
atkyl, —P(E0HO0C 16 alkyl)y, —PEOHC L6 alkyl),, —OP(=0NC 5 alkyly, —OP(=0X0C
atkyly, Cie alkyl, Cis perhaloalkyl, Co alkenyl, Cop alkynyl, heteroCealkyl, heteroC,.
calkenvl, heteroCy galkynyl, Cayg carbocyelvl, Coe arvl, 3-10 membered heterocyciyl, 5-10
membered heteroaryl; or two geminal R*® substituents can be joined to form =0 or =8;

wherein X 1S a counierion.
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6078 The term “halo™ or “halogen™ refers to fluornine (fluoro, —F), chioring (chloro,
~Ch), bronune (bromo, —Br), or iodine (1odo, —1}.

[0G79] The term “hydroxyl” or “hydroxy™ refers to the group —OH. The term “substituted
hydroxyl” or “substituted hydroxyl,” by extension, refers to a hydroxyl group wherein the
oxygen atom directly attached to the parent molecule is substituted with a group other than
hydrogen, and inclades groups selected from —OR™ —ON(R™),. ~OC(=0)SR™,
~OCEOR™ —OC0R™, —OCEOINR™),, —OCENRR™ —OC(=NRORY,
~OCENRPINGRDY,, ~O8(=01R™, ~080,R™ ~OSi{(R™);, ~OP(R™),, ~OP(R™); "X,
~OP(OR ), ~OP(OR®); "X, ~OP(=0)R™), ~OP(=0)OR®),, and ~OPE=O)NR™)),,
wherein X, R® R and R are as defined herein.

{O0R0] The term “amino” refers to the group —MNH,. The term “substituted aming,” by
extension, refers to a monosubstituted anmino, a disubstituted amino, or a trisubstituted amino.
In certain embodiments, the “substituied amino” is 4 monosubstituted amino or a
disubstituted anmino group.

[6081] The term “monosubstituied amino™ refers to an amino group wherein the nitrogen
atom directly attached to the parent molecule is substituted with one hydrogen and one group
other than hydrogen, and includes groups selected from —~NH(R), ~“NHC(=0)R®,
~NHCO,R®, —-NHCEOINRDS),, —-NHOENRTINERD),, —NHSO,R™ —NHP(=0)OR™),,
and ~NHP(=OYWN(R™),),. wherein R, R® and R are as defined herein, and wherein R™ of
the group ~NH(R™) is not hydrogen.

{6082] The term “disubstituted anuino™ refers to an amino group wherein the nitrogen
atom directly attached to the parent molecule is substituted with two groups other than
hydrogen, and includes groups selected from ~N(R®), ~NR® C=OR™, ~NRPCO,R™,
~NRPCEOINER™Y,, —NRPCENRPINGERD), -NRPSO,R™, —NRPPEONOR™),, and
~NRPP(=0YN(R™),),, wherein R, R™, and R™ are as defined herein, with the proviso that
the nitrogen atom directly aitached to the parent molecule is not substituied with hyvdrogen.
106083} The term “trisubstituted amino” refers to an amino group wherein the nitrogen
atom directly attached to the parent molecule 1s substituted with three groups, and mcludes
groups selected from ~N(R™}; and “N(R™); "X, wherein R™ and X are as defined herein.
[0084]  The term “sulfonyl” refers to a group selected from —SGLNR™Y,, —SO,R® and —
SO,0R™ wherein R* and R™ are as defined herein.

{0085} The term “acy!” refers to a group having the general formula —C(=0)R™,
~CE=O0R™, ~CEO-O-CEOR™Y, ~CEOSRY, ~CEOINER™M Y, ~CESHRY,
~C{=8)N{R™"),, and ~CESSERM, ~CENRRY, ~CENRMOR™, ~CENRESRY, and
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hydroxyl; substituted or unsubstituted thiol; substituted or unsubstituted amino; substituled or
unsubstituted acvl, cvclic or acyclic, substituted or unsubstituted, branched or unbranched
aliphatic; cyclic or acychic, substituted or unsubstituted, branched or unbranched
hetercaliphaiic; cvclic or acyclic, substituted or unsubstituted, branched or unbranched atkvl
evelic or acvclic, substifuted or unsubstituted, branched or unbranched alkenyl; substituted or
unsubstituted alkynyl; substituted or unsubstituted arvl, substituted or unsubstituted
heteroarvl, aliphaticoxy, heteroaliphaticoxy, alkyloxy, hetercalkyioxy, arvioxy,
heteroaryloxy, aliphaticthioxy, heteroaliphaticthioxy, alkvithioxy, heteroalkylthioxy,
arvithioxy, heteroarvlthioxy, mono- or di- aliphaticamino, mono- or di- heteroaliphaticamino,
mono- or di- alkylamino, mono- or di- heteroatkviamino, mono- or di-arylaming, or mono- or
di-heteroarylamino; or two R™ groups taken together form a 5- to 6-membered heterocyelic
ring. Exernplary acyl groups include aldehydes (—CHO), carboxylic acids (—CO:H), ketones,
acy! halides, esters, amides, imines, carbonates, carbamates, and ureas. Acvl substituents
mnclude, but are not limited to, anv of the substituents described herein, that result in the
formation of a stable moiety (e.g., aliphatic, alkyl, alkenvl, alkynvl, heteroaliphatic,
heterocyclic, aryl, heteroarvl, acyl, oxo, itmino, thiooxo, cyano, 150cyano, armno, azido, nitro,
hydroxyi, thiol, halo, aliphaticanino, heteroaliphaticamino, atkylamino, heteroalkylamino,
arviamino, hetercarylamino, alkviarvi, arylalkyvl, aliphaticoxy, hetercaliphaticoxy, alkyloxy,
heteroalkyloxy, aryloxy, hetercarvioxy, aliphaticthioxy, heteroaliphaticthioxy, altkyithioxy,
heteroalkylthioxy, arvlthioxy, heteroaryithioxy, acvioxy, and the like, each of which may or
may not be further substituted).

{3086} The term “carbony!” refers a group wherein the carbon directly attached {0 the
parent molecule is sp” hybridized, and is substituted with an oxygen, nitrogen or sulfur atom,
e.g.. a group selecied from ketones (-C(=O)R™), carboxylic acids (-CO,H), aldehvdes (-
CHO), esters (~COR™, ~C(=0)SR™), and amides (-C{=0)NR™),, ~C(=ONRPSG,R™,
~C{=8IN(R®},), wherein R* and R® are as defined herein.

6087} The term “oxo” refers 1o the group =0, and the term “thicoxo” refers to the group
[B088] Mitrogen atoms can be substituted or unsubslituted as valency permits, and include
primary, secondary, tertiary, and guaternary nitrogen atoms. Exeraplary nitrogen atom
substituents include, but are not limited to, hvdrogen, —OH, —~OR™, —N(R™),, —CN,
~C(=0IRY. ~C=OINRD),, ~COR™, ~SORY, ~CENRUR™, ~C=NREOOR™,
~C{=NRTIN(R Y, ~SONR ), ~SOR™, ~SGLOR®, ~SOR™, ~C(=SINR ), ~C{(=0)SR"™,

to
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~C(=8)SR, ~P(=0HOR™),., ~P=OR™,, ~P=0YNR h), Cropo alkyl, Ciap perhaloatkyvl,
Cro alkenyl, Coqg alkynyl, beteroCyealkyl, heteroCypalkenyl, heteroCyppalkynyl, Csop
carbocyclyl, 3-14 membered heterocyelyl, Co.q arvl, and 5-14 membered heteroaryl, or two
R groups attached to an N atom are joined to form a 3-14 membered heterocycly! or 5-14
membered heteroaryl ring, wherein each alkyl, alkenyi, alkynyl, heteroalkyl, hetercalkenyl,
heteroalkynyl, carbocyclvl, heterocyclvl, arvl, and heteroaryl is independently substituted
with 0, 1, 2, 3, 4, or 5 R* groups, and wherein R®, R™, R and R™ are as defined above.
[0089] In certain embodiments, the substituent present on the nifrogen aiom is an
nitrogen protecting group (also referred to herein as an “amino protecting group”™). Nifrogen
protecting groups include, but are not limited to, —OH, —OR®, —=N{R*),, —~C(=0)R™,
~C{EE0INR ), —COR™, —8SO,RY, —CENREIR™, —C(=ENRTORY, —CENRIEINR ™),
~8§ON(R Y, ~8OQ:R, ~80,0R™, ~SOR™ ~C{=SN(R" )2, ~C(=0)8R*, ~C(=S)SR", C1.10
alkyl{e.g., aralkyl, hetercaralkyl), Coap alkenyl, Copp alkynvl, heteroCiog alkyl, heteroCrpg
alkenyl, heteroCn.1o alkynyl, Ca.ig carbocyclyl, 3-14 membered heterocyclyl, Cois arvl, and 5-
14 membered heteroaryl groups, wherein each alkvi, alkenvl, alkynyl, heteroalkyvi,
heteroalkenyl, heteroalkynyl, carbocvelvl, heterocyelvl, aralkyl, aryl, and heteroaryl is
independently substituted with 0, 1, 2, 3, 4, or 5 R* groups, and wherein R*®, R*®, R® and R“
are as defined herein. Nitrogen protecting groups are well known in the art and include those
described in detail in Protecting Groups in Organic Synthesis, T. W. Greene and P. G. M.
Wuts, 3" editi on, John Wiley & Sons, 1999, mcorporated herein by reference. In certain
erobodiments, a nitrogen protecting group described heren is Bn, Boc, Chz, Fmoc,
trifluoroacetyl, triphenvimethyl, acetyl, tosyl, nosvl, brosvi, mesvi, or triflyl.

[B050] For example, nitrogen protecting groups such as amide groups (e.g, ~C(=0)R™)
include, but are not limited to, formanude, acetamuide, chloroacetamide, trichloroacetamide,
irifluoroacetamide, phenvlacetamide, 3-phenyipropanamide, picolinamide, 3-
pyridvicarboxamide, N-benzoviphenvialanyl derivative, benzamide, p-phenylbenzamide, o-
nitophenviacetamide, o-nitrophenoxyacetamide, acetoacetamide, (N~
dithiobenzyloxyacyvlarinojacetamide, 3-(p-hydroxyphenylpropanamide, 3~(o~
nitrophenylipropanamide, 2-methyl-2-(o-nitrophenoxy jpropanamide, 2-methyl-2-(o-
phenylazophenoxypropanamide, 4-chlorobutanamide, 3-methyi-3-nitrobutanamide, o~
nitrocinnamide, MN-acetyimethionine denvative, o-nitrobenzamide and o-
{benzoyloxymethyi}benzamide,

{0091} Nitrogen protecting groups such as carbamate groups (e.g., —~C(=0)OR™) include,

but are not imated to, methyl carbamate, ethyl carbamate, 9-fluorenyimethyl carbamate

2
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(Fmoc}, 9-(2-sulfo}flucrenylmethyi carbamate, 9-(2,7-dibromo}fiuoroenvimethyl carbamate,
2. 7-di-t-buty1-[9-(10,10-diox0-10,10,10, 1 O~tetrshy drothioxanthy Y jmethy! carbamate (DBD-
Tmoc), 4-methoxvphenacyl carbamate (Phenoc), 2,2, 2-trichloroethyl carbamate (Troc), 2-
tnimethylsilylethyl carbamate (Teoc), 2-phenylethy! carbamate (hZ), 1-(1-adamantyl}-1-
methyvlethvi carbamate {(Adpoc), 1,1-dimethyi-2-haloethyl carbamate, 1,1-dimethyl-2.2-
dibromoethyl carbamaie (BB--BOC), 1,1-dimethy]-2,2, 2-trichlorogthy] carbamate
(TCBOLO), 1-methyl-1-(4-biphenylyhethyl carbamate (Bpoc), 1-(3,5-di-t-butyiphenvi}-1-
methylethy! carbamate (-Bumeoc), 2-(2°- and 4 -pyndyllethyl carbamate (Pyoc), 2-(N.N-
dicyclohexylcarboramidolethyl carbamate, {-butyl carbamate (BOC or Boc), T-adamaniyl
carbamate (Adoc), vinyl carbamate (Voc), allvl carbamate (Alloc), 1-isopropvlallyl
carbamate (Ipaoc}), cinnamyl carbamate (Coc), 4-nitrocinmamyl carbamate (Noc), 8-quinolyl
carbamate, N-hydroxypiperidinyi carbamate, alkvidithio carbamate, benzyl carbamate {(Cbr),
p-methoxybenzyi carbamate (Moz), p-nitobenzyl carbamate, p-bromobenzvi carbamate, p-
chlorobenzyl carbamate, 2 4-dichlorobenzy! carbamate, 4-methvisulfinyvibenzyl carbamate
(Msz}, S-anthryimethyl carbamate, diphenylmethvl carbamate, 2-methylthioethyl carbamate,
Z-methvisulfonyvlethyl carbamate, 2-(p-ioluenesutfonylethyl carbamate, [2-(1,3~

dithiany D methyl carbamate (Dmoc), 4-methvithiophenyl carbarate (Mtpe), 2,4~
dimethylthiophenv! carbamate (Bmpc), 2-phosphonioethyl carbamate (Peoc}), 2-
iriphenyiphosphonioisopropyl carbamate {Ppoc), 1,1-dimethyl-2-cyanoethyl carbamate, m-
chloro-p-acyloxvbenzyl carbamate, p-(dihydroxyborviibenzyl carbamate, 5-
benzisoxazolylmethyl carbamate, 2-(trifluoromethy)-6-chromonylmethyl carbamate (Teroc),
m-nitrophenvi carbamate, 3. 5-dimethoxybenzy! carbamate, o-nitrobenrzyi carbamate, 3.4-
dimethoxy-6-uttrobenzyl carbamate, phenyl{o-nitrophenylimethyl carbamate, t-amyl
carbamate, S-benzy! thiocarbamate, p-cyanobenzyi carbamate, cyclobutvl carbamate,
cvclohexyi carbamate, cyclopenty! carbamate, cvclopropylmethy! carbamate, p-
decyloxvbenryi carbamate, 2,2-dimethoxyacvivinyi carbamate, o-(N,N-
dimethylcarboxamido)benzyl carbamate, 1,1-dimethyl-3-(N, N-dimethyicarboxamido)propyl
carbamate, 1, 1-dimethyipropynyl carbamate, &i(Z-pyridyymethyi carbamate, 2-furanylmethyl
carbamate, 2-iodoethvl carbamate, isoborynl carbamate, isobuty! carbamate, 1sonicotinyl
carbamate, p~(p’-methoxyphenyiazo)benzyi carbamate, 1-methylcyclobuiyvl carbamate, 1-
methylcyvclohexvl carbamate, 1~-methyl-1-cyclopropyimethyl carbamate, |-methyl-1-(3.5-
dimethoxyphenvhethy! carbamate, 1-methyi-1-(p-phenvlarzophenviiethyi carbamate, 1-

methyi-1-phenviethvl carbamate, 1-methyl-1-(4d-pvridyijethyvl carbamate, phenyl carbamate,
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p-(phenylazojbenzyl carbamate, 2.4,6-tr1-t-butylphenyl! carbamate, 4-
(trimethyvlamnmonium)benzyl carbamate, and 2,4, 6-trimethyvlbenzyl carbamate.

{0092} Nitrogen protecting groups such as sulfonanmide groups {e.g., —S(=0RR™)
mclude, but are not himited to, p-toluenesulfonamide (1), benzenesulfonamide, 2,3.6-
irimethyl-d-methoxybenzenesulfonamide (Mir), 2.4,6-inimethoxybenzenesulfonamide (Mitb),
2, 6~dimethvi-4-methosybenzenesulfonamide (Pme}, 2,3,5,6-tetramethyl-4-

methoxy benzenesulfonamide (Mte), 4-methoxybenzenesulfonamide (Mbs), 2.4,6-
trimethyvibenzenesuifonamide (Mis), 2,6-dimethoxy-4-methyibenzenesulfonamide (iMds),
2.2,5.7 8-pentamethyichroman-6-sulfonamide {Pmc), methanesutfonamide (Ms), B~
trimethylisilvlethanesulfonamide (SES), 9-anthracenesulfonamide, 4-(4°,8 -
dimethoxynaphthyimethy}benzenesutfonamide (DNMRBS), benzylsulfonanmide,
irifluoromethylsulfonamide, and phenacyisulfonamide.

{0693} Other nitrogen protecting groups include, but are not limited to, phenothiazinyl-
(10)-acyl derivative, N -p-toluenesulfonvliaminoacy! derivative, N’ -phenviaminothioacyl
derivative, N-benzoyiphenylalanvl denivative, N-acetylmethionine derivative, 4,5-diphenyl-3-
oxazolin-2-one, N-phthalimide, N-dithiasuccinimide (Dts}, N-2,3-diphenyvimaleimde, N-2,5-
dimethylpyrrole, N-1,1,4.4-tetramethyldisilviazacvclopentane adduct (STABASE), 5-
substituted 1, 3-dimethyi-1,3, 5-triazacvclohexan-2-one, 5-substituted 1 3-dibenzyi-1,3.5-
iriazacyclohexan-2-one, 1-substituted 3, 5-dinitro-4-pyndone, N-methviamine, N-allviamine,
N-[2-(trimethylsityDethoxy jruethylamine (SEM), N-3-acetoxypropylamine, N-{1-isopropyvi-
4-nitro-2~oxo-3-pyroolin-3-vhamine, quaternary ammounium salts, N-benzylanune, N-di(4-
methoxy phenvhmethylamine, N-3-dibenzosuberylamine, N-triphenylmethyiamine (T1), N-
[(4-methoxy phenyDdiphenylmethvijamine (MMTr), N-9-phenylluorenviamine (PhF), N-
2.7-dichloro-9-tfluorenyimethvieneamune, N-ferrocenylmethylamino (Femy), N-2-
picolyiamino N -oxide, N-1,1-dimethylthiomethyleneamine, N-benzylideneamine, N-p-
methoxybenzy lideneamine, N-diphenvimethyleneanune, N-[{2-
pyridvDmesttyimethyleneamine, N-(N" N -dimethylamnomethylene)amine, NN -
isopropy lidenedianune, N-p-nitrobenzy ideneanmine, N-salicyhideneamine, N-5-
chiorosalicylideneamine, N-(5-chloro-2-hvdroxyphenyljphenylmethyieneanmine, N-
cyclohexyiideneamine, N-(5 5-dimethyl-3-oxo-1-cyclohexenylamine, N-borane dertvative,
N-diphenyiborinic acid derivative, N-{phenyl{pentaacvichromium- or tungstenjacyljamine,
N-copper chelate, N-zing chelate, N-nitroamine, N-nitrosoamine, amine N-oxide,
diphenylphosphinamide (Dpp), dimethyithiophosphmamide (Mpt),
diphenyithiophosphinamide (Ppt), dialkvi phosphoranmidates, dibenzyl phosphoramidate,

o]
o
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diphenvi phosphoramidate, benzenesulfenamide, o-nitrobenzenesulfenamide (Nps), 2.4~
dinitrobenrenesulfenamide, pentachlorobenzenesulfenamide, 2-nitro-4-
methoxybenzenesulfenamide, triphenyimethvisulfenamide, and 3-nitropynidinesulfenamde
{(Npys).

{0094} in certain embodiments, the substituent present on an oxygen atom 1S an oxygen
protecting group (also referred to herein as an “hydroxyl protecting group™). Oxygen
protecting groups include, but are not limited to, ~R™, -N(R™),, ~C(=0)SR¥ —C(=0)R™¥,
~COR™, ~CEOINR™),, ~C=NRMIR™, ~C=NRM)OR™, ~C(=NRUINR™),, ~S(=0)R™,
~80,R™, —Si{R™)s, ~PR™),, ~P(R); X, —P(OR™)s, ~P(OR™); ' X, ~P(=0)}R™),,
—P(=0)}OR™),, and —P(=0}N(R") )., wherein X, R™ R® and R are as defined herein.
Oxygen protecting groups are well known in the art and include those described in detail in
Protecting Groups in Organic Synthesis, T. W. Greene and P. G. M. Wuts, 3 edition, John
Wiley & Sons, 1999, mcorporated herein by reference. In certain embodiments, an oxygen
protecting group described herein is silvl TBDPS, TBDMS, TIPS, TES, TMS, MOM, THP,
~Bu, Bn, allvl, acetvl, pivaloyl, or benzoyl.

[0095] Exemplary oxygen protecting groups include, but are not linuted fo, methyl,
methoxylmethyl (MOM), methylthiomethyl (MTM), t-butylthiomethyl,
{phenyldimethylsilyDmethoxvmethy! (SMOM)}, benzyloxymethy! (BOM), p-
methoxybenzyloxymethyl (PMBM), (4-methoxy phenoxy ymethyl {p-AOM), guaiacolmethyl
(GUM), t-butoxvmethyl, 4-pentenyloxymethyt (POM), stoxvmethyl, 2-
methoxyethoxvioethyl (MEM), 2,2, 2-trichloroethoxymethyl, bis(2-chloroethoxy ymethyl, 2-
(irtmethylsilyhethoxymethyl (SEMOR), tetrahydropyranyl (THP), 3-
bromotetrahydropyranyl, tetrahy drothiopyranyl, 1-methoxyveyelohexyl, 4~

methoxytetrahy dropyrany! (MTHP), 4-methoxytetrahydrothiopvranyl, 4-
methoxytetrahydrothiopyrany! 8,S-dioxide, 1-{{2-chioro-4-methyliphenyl]-4-
methoxypiperidin-4-vi (CTMP), 1,4-dioxan-2-y1, tetrahyvdrofuranyl, tetrahydrothiofuranyl,
2,3,3a.4,5,6,7, Ta~octahydro-7,8, 8~trimethyi-4, 7-methanobenzofuran-2-vl, 1-ethoxyethyl, 1-
(2~-chloroethoxy jethyl, 1-methyl-1-methoxyethyl, 1-methyvl-1-benzyloxvethyl, I-methyl-1-
benzyvioxy-2-fluoroethyl, 2,2, 2-trichloroethyl, 2-trimethylsilviethvl, 2-(phenviselenyljethvi, t-
butyl, allvl, p-chlorophenyl, p-methoxyphenyl, 2,4-dinitrophenyl, benzyl (Bn), p-
methoxybenzyl, 3,4-dimethoxybenzyl, o-mitrobenzyl, p-nitrobenzyl, p~-halobenzyvl, 2,6~
dichlorobenzyl, p-cvanobenzyl, p-phenylbenzyl, 2Z-picolyl, 4-picolyl, 3-methy!l-2-picolyi N-
oxido, diphenvimethyl, p,p’-dinitrobenzhydryl, S-dibenzosuberyl, triphenylmethyl, a-

naphthyldiphenvimethyl, p-methoxy phenyldiphenylmethyl, di(p-
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methoxyphenviphenyimethyl, tri{p-methoxyphenymethvi, 4-(47-

bromophenacyvloxy phenyDdiphenylmethvl, 4,4".4"~tr1s(4,5-
dichlorophthalimidophenymethyl, 4,4 4"-tris(ievulinoyloxyphenyDmethyl, 4,4'.4"-

tris{ benzovioxyphenyDmeathvl, 3-(imidazol-1-ybis(4’ 4"-dimethoxyphenyymethvl, 1,1-
bis{4-methoxyphenyi}-1'-pyrenvimethyl, S-anthryl, 9-(9-phenvi}xanthenyvl, 9-(9-phenyi-10-
oxoyanthryl, 1.3-benzodithiolan-2-vl, benzisothiazolyl S 8-dioxido, trimethylsilyl {TMS),
triethylsilvl {TES), triisopropyisilyl (TIPS}, dimethylisopropylsilvl JPDMS),
diethviisopropylsitvl (DEIPS), dimethyithexylsilyl, t-butyldimethylisilvl (TBDMS), t-
butyldiphenvisilyl (TBDPS), tribenzvlsilyl, tri-p-xylvisiivl, triphenyisilyl,
diphenvimethylsilyl {DPMS), t-butvimethoxyphenvisilyl (TBMPS), formate, benzoviformate,
acetate, chloroacetate, dichioroacetate, trichloroacetate, trifluoroacetate, methoxyacetate,
triphenvimethoxyacetate, phenoxyacetate, p-chlorophenoxyacetate, 3-phenylpropionate, 4-
oxopentancate (levulinate}, 4,4-{ethvlenadithioipentanoate (levulinoyldithioacetal}, pivaloaie,
adamantoate, crotonate, 4-methoxycrotonate, benzoate, p-phenyibenzoate, 2.4,6-
trimethyibenzoate (mesitoate}, methvl carbonate, 9-fluorenvimethyl carbonate (Fmoc), ethyl
carbonate, 2,2 2-trichloroethyl carbonate {Troc), 2-(UrimethyisilyDethyl carbonate (TMSEC),
2-(phenyisulfonvl) ethvl carbounate (Psec), 2-(iriphenylphosphonio} ethyl carbonate (Peoc),
isobutyl carbonate, vinyi carbonate, allvi carbonate, t-butyl carbonate (BOC or Bog), p-
nitrophenvl carbonate, benzyl carbonate, p-methoxybenzyl carbonate, 3,4-dimethoxybenzyl
carbonate, o-nitrobenzy! carbonate, p-mitrobenzy! carbonate, S-benzyl thiocarbonate, 4-
ethoxy-1-napththyl carbonate, methyi dithiocarbonate, 2-10dobenzoate, 4-azidobutyrate, 4-
nitro-4-methyipentanoate, o-{dibromomethyibenzoate, 2-formylbenzenesuifonate, 2-
(methylthiomethoxv)ethyl, 4-(methyithiomethoxv)butyrate, 2~
{methyvlthiomethoxvmethylybenzoate, 2,6-dichloro-4-methylphenoxyacetate, 2,6-dichioro~4-
{1,1,3.3-tetramethylbuty)phenoxyacetate, 2,4-bis(1,1-dimethyipropvphenoxyacetate,
chlorodiphenylacetate, isobutyrate, monosuccinoate, {E)-2-methyi-2-butenoate, o-
{(methoxyacybenzoate, o-naphthoate, nitrate, alkyl NN N N’-
tetramethvlphosphorodiamidate, alkyl N-phenvicarbamate, borate, dimethylphosphinothioyl,
alkyl 2 4-dmitrophenyisulfenate, sulfate, methanesuifonate (mesylate), benzyisulfonate, and
tosylate (Ts).

(8096} A “counterion” or “aniomic counterion” is a negatively charged group associated
with a positively charged group in order to maintain electronic neutrality. An anionic
countterion may be monovalent (i.e., including one formal negative charge). An anionic

counterion may also be multivalent (i.e., including more than one formal negative charge),
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such as divalent or trivalent. Exemplary counterions include halide ions (e.g. F, T, Br, 1),
NGs:, Ci0y, OH, HPO4, HCGOs | HSO4, sulfonate 1ons (e.g., methansulfonate,
trifluoromethanesulfonate, p—toluenesulfonate, benzenesulfonate, 10—camphor sulfonate,
naphthalene-2-sulfonate, naphthalene-1-sulfonic acid-3-sulfonate, ethan—1-sulfonic acid-
2-sulfonate, and the hike}, carboxylate ions {e.g., acetate, propanoate, benzoate, glycerate,
factate, tartrate, glveolaie, gluconate, and the hike), BF, , PFy, PFq, AsFy . SbFs, B|3.5-
(CF:nCsHslal ™, B(CFs)s , BPhy™, AHOC(CF3 )4, and carborane anions {(e.g., CByHp or
(HCB, MesBre) ). Exemplary counterions which may be multivalent include CO5™, HPO,,
PO_,;S": B0, 804, 8,057, carboxylale anions {e.g., tartrate, citraie, fumarate, maleale,
malate, malonate, gluconate, succinate, glutarate, adipate, pimelate, suberate, azelate,
sebacate, salicviate, phthalates, aspartate, glutamate, and the like), and carboranes.

{60697} As used herein, a “leaving group”™ (LG) 15 an art-undersiood term referring to a
molecular fragment that departs with a pair of electrons in heterolvtic bond cleavage, wheremn
the molecular fragment is an anion or neutral molecule. As used herein, a leaving group can
be an afom or a group capable of being displaced by a nucleophile. See, for example, Smith,
March Advanced Organic Chemisiry 6th ed. (501-502). Exemplary leaving groups include,
but are not limited to, halo {e.g., chloro, bromo, iodo) and activated substituted hydroxyl
groups (2.g., ~OC(=0)SR™ ~OC(=0IR™ ~OC0,R™, ~OCEOINERP), ~OCENRR® -
OCENR™OR™, - OC(ENRUINER ), ~O8G0R™ ~0SO,R™ ~OP(R™ ), ~OP(R™),, -
OP(=0):R™, —OP(=0)R™ ), ~OP(=0)OR™),, ~OP(=0)N(R), and ~OP(=0)}NR),,
wherein R R™ and R are as defined herein).

[3098] As used herein, use of the phrase “at least one instance™ refersto 1. 2, 3, 4, or
more instances, but also encompasses a range, e.g., for example, from 1 to 4, from 110 3,
from 1102, from2to 4, from2 {0 3, or from 3 to 4 instances, inclusive.

[0099] A “non-hydrogen group” refers to any group that is defined for a particular
vartable that is not hydrogen.

{80180} These and other exernplary substituents are described in more detail in the
Detailed Description, Examples, and Clairos. The mvention is not intended to be limited m

any manner by the above exemplary listing of substituents.
Other defintions

(60161}  As used herein, the term “salt” refers to any and all salts, and encompasses

pharmaceutically acceptable salts.
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[00162] The term “pharmaceutically acceptable salt™ refers 1o those salts which are, within
the scope of sound medical judgment, suttable for use in contact with the tissues of humans
and lower animals without undue toxicity, irritation, allergic response, and the hike, and are
commensurate with a reasonable benefit/risk ratio. Pharmaceutically acceptable salts are well
known in the art. For example, Berge et al. describe pharmaceutically acceptable salis in
detail in J. Pharmaceutical Sciences, 1977, 66, 1-19, incorporated herein by reference.
Pharmaceutically acceptable salts of the compounds of this invention mnclude those derived
from suitable morganic and organic acids and bases. Examples of pharmaceutically
acceptable, nontoxic acid addition salts are salts of an amino group formed with inorganic
acids, such as hydrochloric acid, hydrobronuc acid, phosphoric acid, sulfunic acid, and
perchloric acid or with organic acids, such as acetic acid, oxalic acid, maleic acid, tartaric
acid, citric acid, succinic acid, or malonic acid or by using other methods known in the art
such as ion exchange. Other pharmaceutically acceptable salts include adipate, alginate,
ascorbate, aspartate, benzenesulfonate, benzoate, bisulfate, borate, butyrate, camphorate,
camphorsuifonate, citraie, cyclopentanepropionate, dighuconate, dodecyisulfate,
ethanesulfonate, formate, fumarate, glucoheptonale, glycerophosphate, gluconate,
hemsulfate, heptanoate, hexanoate, hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate,
lactate, laurate, laury! sulfate, malate, maleate, malonate, methanesuifonate, 2-
naphthalenesuifonate, nicotinate, nitrate, oleate, oxalate, palmitate, pamoate, pectinate,
persulfate, 3-phenylpropionate, phosphate, picrate, pivalale, propionate, stearale, succinaie,
sulfate, tartrate, thiocyanate, p~toluenesulfonate, undecanocate, valerate salts, and the like.
Salts derived from appropriate bases include alkali metal, alkaline earth metal, ammonium,
and N'(C .y atkyl)s salts. Represeniative alkali or alkaline earth metal salts include sodium,
hithium, potassium, calcium, magnesium, and the bike. Further pharmaceutically acceptable
salts include, when appropriate, nontoxic ammonium, quaternary ammonium, and anine
cations formed using counterions such as halide, hvdroxide, carboxylate, sulfate, phosphate,
nitrate, lower alkyl sulfonate, and aryl sulfonate.

[80163] The term “solvate” refers to forms of the compound, or a salt thereot, that are
associated with a solvent, usually by a solvolysis reaction. This physical association may
nclude hvdrogen bonding. Conventional solvents include water, methanol, ethanol, acetic
acid, DMSO, THF, diethy! ether, and the like. The compounds described herein mav be
prepared, e.g., in crystalline form, and may be solvated. Suitable solvates include
pharmaceutically acceptable solvates and further include both stoichiometric solvates and

non-stoichiometric solvates. In ceriain instances, the solvaie will be capable of isolation, for
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examplie, when one or more solvent molecules are incorporated in the crystal lattice of a
crystatline solid. “Solvate” encompasses both solution-phase and 1solatable solvates.
Representative solvates include hyvdrates, ethanolates, and methanolates.

{00184} The term “hydrate” refers to a compound that is associated with water. Typically,
the number of the water molecules contained in a hydrate of a compound is in a definite ratio
1o the number of the compound molecules in the hydrate. Therefore, a hydrate of a compound
may be represented, for exaraple, by the general formula R-x H,0, wherein R is the
compound, and x 15 a number greater than 0. A given compound may form more than one
iype of hydrate, including, e g.. monohvdrates (x is 1}, lower hydrates {x i5s a number greater
than 0 and smaller than 1, e.g., hemihydrates (R-0.3 H,0)), and polvhvdrates (x is a number
greater than 1, e.g., dihydrates (R-2 H,0) and hexahydrates (R-6 H,(O)).

{06165} The term “tautomers” or “tavtomeric” refers to two or more inierconvertible
compounds resulting from at least one formal migration of a hyvdrogen atom and at least one
change in valency {e.g., a single bond to a double bond, a triple bond to a single bond, or vice
versa). The exact ratio of the tautomers depends on several factors, including temperature,
solvent, and pH. Tavtomerizations (i.e., the reaction providing a tavtomeric pair) may
catalvzed by acid or base. Exemplary tautorserizations include keto-to-enol, amide~to~imide,
lactam-to-lactim, enamine-to-imine, and enamine-to-{(a different enamine) tautomerizations.
{86166}  It1s also to be understood that compounds that have the same molecular formula
but differ n the nature or sequence of bonding of thewr atoms or the arrangement of their
atoms in space are termed “isomers”. Isomers that differ in the arrangement of their atoms in
space are termed “stereoisomers”,

[B0107]  Stereoisomers that are not mirror images of one another are termed
“diastereomers” and those that are non-superimposable marror images of each other are
termed “enantiomers”. When a compound has an asymimetric center, for example, it is
bonded to four different groups, a pair of enantiomers is possible. An enantiomer can be
characterized by the absolule configuration of its asymmetric center and is described by the
R~ and S-sequencing rules of Cahn and Prelog, or by the manuver in which the molecule
rotates the plane of polarized light and designated as dextrorotatory or levorotatory (i.e., as
{(+) or ()-1somers respectively ). A chiral compound can exist as either individual enantiomer
or as a nuxture thereof. A mixture containing equal proportions of the enantiomers 1s called a

“racenuc nuxture”
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[001088] The term “polymorph” refers {0 a crystalline form of a compound {or a salt,
hydrate, or solvate thereof). All polvmorphs have the same elemental composition. Different
crvstalline forms usually have different X-ray diffraction pattems, infrared spectra, melting
points, density, hardness, crystal shape, optical and electrical properties, stability, and
solubility. Recrystallization solvent, rate of crystallization, storage temperature, and other
factors may cause one crystal form to dominate. Various polymorphs of a compound can be
prepared by crystallization under different conditions.

[B0169]  The term “prodrugs” refers to compounds that have cleavable groups and become
by solvolysis or under physiological conditions the compounds deseribed herein, which are
pharmaceutically active in vivo. Such examples include, but are not limited to, choline ester
derivatives and the like, N-alkvimorpholine esters and the like. Other derivatives of the
compounds described herein have activity in both their acid and acid denivative forms, but in
the acid sensitive {orm often offer advantages of solubility, tissue compatibility, or delayed
release in the mammalian organism (see, Bundgard, H., Design of Prodrugs, pp. 7-9, 21-24,
Elsevier, Amsterdam 1985). Prodrugs include acid denivatives well known to practitioners of
the art, such as, for example, esters prepared by reaction of the parent acid with a suitable
alcohol, or amides prepared by reaction of the parent acid compound with a substituied or
unsubstituted amine, or acid anhydrides, or mixed anhvdrides. Simple aliphatic or aromatic
esters, amides, and anhydrides derived from acidic groups pendant on the compounds
described herein are particular prodrugs. In some cases it is desirable to prepare double esier
type prodrugs such as (acyloxylalkyl esters or {(alkosycarbonyDoxy)alkylesters. Cig alkyl,
Crs alkenyl, Cog alkynvl arvi, Co.pp substituted arvi, and (5.1, arylalkyl esters of the
compounds described herein may be preferred.

{00110}  The term “small molecule” refers 1o molecules, whether naturally-occurning or
artificially created {e. g.. via chemical synthesis) that have a relatively low molecular weight.
Typically, a small molecule is an organic compound (i.¢e., it contains carbon}. The small
molecule may contain multiple carbon-carbon bonds, stereocenters, and other functional
groups {e.g , amines, hvdroxyl, carbonyls, and heterocyelic rings, efc.). In certain
embodiments, the molecular weight of a small molecule is not more than about 1,000 g/mol,
not more than about 900 g/mol, not more than about 800 g/mwol, not more than about 700
g/mol, not more than about 600 g/mol, not more than about 500 g/mol, not more than about
400 g/mol, not more than about 300 g/mol. not more than about 200 g/mol, or not more than
about 100 g/mol. In certain embodiments, the molecular weight of a small molecule is at least

about 100 g/mol, at least about 200 g/mol, at least about 300 g/mol, at least about 400 g/mol,
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at least about 500 g/mol, at least about 600 g/mol, at least about 700 g/mol, at least about 800
g/mol, or at least about 900 g/mol, or at least about 1,000 g/mol. Combinations of the above
ranges {(e.g., at least about 200 g/mol and not roore than about 500 g/mol) are also possible. In
certain embodiments, the small molecule is a therapeutically active agent such as a drug (e 2.,
a molecule approved by the U.S. Food and Drug Admunistration as provided in the Code of
Federal Regulations (C.F.R.)). The small molecule may also be complexed with one or more
metal atoms and/or metal ions. In this instance, the small molecule 1s also referred to as a
“small organometallic molecule.” Preferred small molecules are biologically active in that
they produce a biological effect in animals, preferably mammals, more preferably humans.
Small molecules include, but are not himited to, radionuchdes and 1maging agents. In cerfain
embodiments, the small molecule is a drug. Preferably, though not necessarily, the drug is
one that has already been deemed safe and effective for use in humans or animals by the
appropriate governmental agency or regulatory body. For example, drugs approved for
human use are listed by the FDA under 21 C.F R §§ 330.5, 331 through 361, and 440
through 460, mcorporated herein by reference; drugs for veterinary use are listed by the FDA
under 21 C.F R, §§ 500 through 589, mcorporated hervein by reference. All listed drugs are
considered acceptable for use in accordance with the present invention.

[60111] A “protein,” “peptide.” or “polypeptide” comprises a polymer of amino acid
residues Hinked together by peptide bonds. The term refers to proteins, polypeptides, and
peptides of any size, structure, or function. Typically, a protein will be at least three amino
acids fong. A protein may refer to an individual protein or a collection of proteins. Inventive
proteins preferably contain only natural amino acids, although non-natural amino acids (.e.,
compounds that do not oceur in nature but that can be incorporated nto a polypeptide chain)
and/or amino acid analogs as are known in the art may alternatively be emploved. Also, one
or more of the amino acids in a protein may be modified, for example, by the addition of a
chemical entity such as a carbohydrate group, a hydroxyi group. a phosphate group, a
farmesyl group, an isofamesyl group, a {atty acid group, a inker for conjugation or
functionalization, or other modification A protein may also be a single roolecule or may be a
multi-molecular complex. A protein may be a fragment of a naturally occurring protein or
peptide. A protein may be naturally occurring, recombinant, svathetic, or any combination of
these.

[66112] The term “inhibition”, “inhibiting”, “inhibit,” or “inhibitor” refer to the ability of a
compound to reduce, slow, hali, and/or prevent activity of a particular biclogical process in a

cell relative io vehicle.
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{00113} A “subject” to which administration is contemplated refers to a human (7.¢., male
or female of any age group, e.g., pedialric subject {e.g., mfant, child, or adolescent) or adult
subject {e.g., young adult, middle—aged adult, or senior adult)) or non—human animal. In
certain embodiments, the non-human animal is a mammal {(e.g., primate {e.g., cynomolgus
monkey or rhesus monkey), commercially relevant mammal (e g, cattle, pig, horse, sheep,
goat, cat, or dog), or bird (e. g, commercially relevant bird, such as chicken, duck, goose, or
turkev ). In certain embodiments, the non-human animal is a fish, reptile, or amphibian. The
non-human animal may be a male or female at any stage of development. The non-human
animal may be a transgenic animal or genetically engineered animal. A “patient” refers to a
human subject in need of treatment of a disease.

100114} The terms “administer,” “adomunistering,” or “adnunistration” refers to implanting,
absorbing, ingesting, injecting, inhaling, or otherwise introducing a compound described
herein, or a composition thereof, in or on a subject.

[00115]  The terms “treatroent,” “treat,” and “treating” refer to reversing, alleviating,
delaying the onset of, or inhibiting the progress of a disease described herein. In some
embodiments, treatment may be admnistered after one or more signs or svmptoms of the
disease have developed or have been observed. In other embodiments, treatment may be
administered in the absence of signs or svmptoms of the disease. For example, freatment may
be admunistered to a susceptible subject prior to the onset of symptoms (e.g., in light of a
history of symptoms and/or in light of exposure o a pathogen). Treatrent may also be
continued after symptoms have resolved, for exarople, to delay and/or prevent recurrence.
[6G116] The term “prevent,” “preventing,” or “prevention” refers to a prophvlactic
treatment of a subject who 1s not and was not with a disease but is at risk of developing the
disease or who was with a disease, is not with the disease, but is at risk of regression of the
disease. In certain embodiments, the subject is at a higher risk of developing the disease or at
a higher nisk of regression of the disease than an average healthy member of a population.
[86117] The terms “condilion,” “disease,” and “disorder” are used interchangeably.
166118]  An “effective amount” of a compound described herein refers {0 an amount
sufticient o elicit the desired biological response. An effective amount of a compound
described herein may vary depending on such factors as the desired biological endpoint, the
pharmacokinetics of the compound, the condition being treated, the mode of adnunistration,
and the age and health of the subject. In certain embodiments, an effective amountis a
therapeutically effective amount. In certain embodiments, an effective amountis a

prophylactic treatment. In certain emnbodiments, an effective amount 1s the amount of a
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compound described herein in a single dose. In certain embodiments, an effective amount is
the combined amounts of a compound described herein in multiple doses.

{00119] A “therapeutically effective amount” of a compound described herein 1s an
amount sufficient to provide a therapeutic benefit in the treatment of a condition or to delay
or minimize one or more symptoms associated with the condition. A therapeutically effective
amount of a compound means an amount of therapeutic agent, alone or in combination with
other therapies, which provides a therapeutic benefit in the treatment of the condition. The
term “therapeutically effective amount” can encompass an amount that improves overall
therapy, reduces or avoids symptoms, signs, or causes of the condition, and/or enhances the
therapeutic efficacy of another therapeutic agent.

[66120]  The term “cancer” refers 1o a class of diseases characterized by the development
of abnormal cells that proliferate uncontrollably and have the ability o infiltraie and destroy
normal body tissues. See, e.g., Stedman’'s Medical Dictionary, 25th ed.; Hensyl ed.; Williams
& Witkins: Philadelphia, 1990. Exemplary cancers include, but are not limited to,
hematological malignancies. The term “hematological malignancy™ refers to tumors that
affect blood, bone marrow, and/or lymph nodes. Exernplary hematologieal malignancies
include, but are not lirnited to, leukemia, such as acute lvrophocvtic levkemia (ALL) (e g, B-
cell ALL, T-cell ALL), acute mvelocytic leukenua (AML) {e.g . B-cell AML, T-cell AML),
chronic myelocytic leukemia (CML) (e.g., B-cell CML, T-cell CML)}, and chronic
Ivrophocvtic leukemia (CLL) (e.g., B-cell CLL, T-cell CLL)); lymphoma, such as Hodgkin
Fyrophoma (HL) (e.g.. B-cell HL, T-cell HL) and non-Hodgkin lymphoma (NHL) (e.g., B-
cell NHL, such as diffuse large cell lvmphoma (DLCL) (e g., diffuse large B-cell lymphoma
{(DLBCL, e. g, activated B-cell (ABCY DLBCL (ABC-DLBCL)Y)), follicular lymphoma,
chronic lymphocyvtic leukemia/small lvmphocytic lvmphoma (CLL/SLL), mantle cell
Ivmphoma (MCL), marginal zone B-cell lymphoma (e. g, mucosa-associated fymphoid tissue
{MALT} lvmphoma, nodal marginal zone B-cell lvmphoma, splenic marginal zone B-cell
Ivrophoma), primnary mediastinal B-cell lvmphoma, Burkitt lvinphoma, Waldenstrom’s
macroglobulinema (WM, lymphoplasmacyitic lvmphoma), bairy cell leukemia (HCL),
immunoblastic large cell lvmphoma, precursor B-lymphoblastic lymphoma, central nervous
system (CNS) lvmphoma (e.g., primary UNS lvmphoma and secondary CNS lvmphoma); and
T~cell NHL, such as precursor T-lvmphoblastic lvmphoma/leukenua, peripheral T-cell
tymphoma (PTCL) {e.g., cutaneous T-cell lymphoma (CTCL) (e g.. mycosis fungoides,
Sezary syndrome}, angioimnmnoblastic T-cell lymphoma, extranodal natural killer T-cell

Ivrophoma, enteropathy type T-cell lymphowma, subcutaneous panniculitis-like T-cell
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fvmphoma, and anaplastic large cell lvmphoma}, lvmphoma of an immune privileged site
{e.g., cerebral lymphoma, ocular lymphoma, lvmphora of the placenta, lymphoma of the
fetus, testicular lvmphoma); a nixture of one or more leukemua/lymphoma as described
above; myelodysplasia; and multiple myeloma (MM} Additional exemplary cancers include,
but are not Hinmted to, lung cancer {e.g., bronchogenic carcinoma, small cell lung cancer
(SCLC), non-small cell tung cancer (NSCLQC), adenocarcinoma of the lung); kidney cancer
{e.g., nephroblastoma, a. ko Wilms’ tumor, renal cell carcinoma}; acoustic neuroma;
adenocarcinoma; adrenal gland cancer; anal cancer; angiosarcoma (e.g., lvmphangiosarcoma,
tymphangioendotheliosarcoma, hemangiosarcoma); appendix cancer; benign monoclonal
gannopathy: biliary cancer (e g.. cholangiocarcinoma); bladder cancer; breast cancer {e.g..
adenocarcinoma of the breast, papillary carcinoma of the breast, mammary cancer, medullary
carcinoma of the breast); brain cancer (e.g., meningioma, glichlastomas, glioma (e.g.,
astrocytoma, oligodendroghioma), medulloblastoma); bronchus cancer; carcinoid tumor,
cervical cancer {e.g., cervical adenocarcinoma); choriocarcinoma; chordoma;
craniopharvngioma; colorectal cancer {e.g., colon cancer, rectal cancer, colorectal
adenocarcinoma}, connective tissue cancer; epithelial carcinoma; ependymoma;
endotheliosarcoma (e. g, Kaposi's sarcoma, muitiple idiopathic hemorrhagic sarcoma);
endometrial cancer {e.g., uterine cancer, uterine sarcoma); esophageal cancer (2.2,
adenocarcinoma of the esophagus, Barreti’s adenocarcinoma); Ewing’s sarcoma, ocular
cancer {e.g., infraocular melanoma, retinoblastoma); familiar hyvpereosinophilia; gall bladder
cancer; gastric cancer {e.g., stomach adenocarcinoma); gastrointestinal stromal turoor (GIST),
germ cell cancer; head and neck cancer (e g.. head and neck squamous cell carcinoma, oral
cancer {e.g., oral squamous cell carcinoma), throat cancer {e.g., larvngeal cancer, pharyngeal
cancer, nasopharyngeal cancer, oropharyngeal cancer)); heavy chain disease {e.g., alpha
chain disease, gamima chain disease, mu chain disease; hemangioblastoma; hypopharynx
cancer: inflammatory myofibroblastic tumors; immunocyiic amyloidosis; liver cancer {e.g.,
hepatoceliular cancer (HCC), malignant hepatoma): leiomyosarcoma (LMS); mastocytosis
{e.g.. systenuc mastocviosis), muscle cancer; myelodysplastic syndrome (MDS);
mesothelioma; myeloproliferative disorder (MPD) (e. g, polycythemia vera (PV), essential
thrombocyiosis (ET), agnogenic myeloid metaplasia (AMM) a. k.. myelofibrosis (MF),
chronic idiopathic rayvelofibrosis, chronic myvelocytic leukemia (CML), chromic neutrophilic
teukemia {CNL}Y, hvpereosinophilic syndrome (HES)); neuroblastoma; neurofibroma{e.g.,
neurpfibromatosis (NF} tvpe 1 or type 2, schwannomatosis); neuroendocrine cancer (e.g.,

gastroenteropancreatic neuroendocinne tumor (GEP-NET), carcinoid tumor}; osteosarcoma
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{e.g., bone cancer};, ovarian cancer {e.g., cystadenocarcinoma, ovarian embryonal carcinoma,
ovarian adenocarcinomay; papillary adenocarcinoma; pancreatic cancer {e.g., pancreatic
andenocarcinoma, intraductal papillary mucinous neoplasm (IPMN), Islet cell tumors); penile
cancer {e.g., Paget’s disease of the penis and scrotum); pinealoma; primitive neurcectodermal
tumor (PNT); plasma cell neoplasia; paraneoplastic syndromes; intragpithelial neoplasms;
prostate cancer {e.g., prostate adenocarcinoma); recial cancer; rhabdomyosarcoma; salivary
gland cancer; skin cancer {e.2., squamous cell carcinoma (SCC), keratoacanthoma (KA),
melanoma, basal cell carcinoma (BCT)); small bowel cancer {e. g, appendix cancer}; soft
tissue sarcoma {e.g., malignant fibrous histiocvtoma (MFH), liposarcoma, malignant
peripheral nerve sheath tumor (MPNST), chondrosarcoma, fibrosarcoma, myxosarcomay),
sebaceous gland carcinoma; small intestine cancer; sweat gland carcinoma; synovioma;
testicular cancer {(e.g., seminoma, testicular embryonal carcinoma); thyroid cancer (2.2,
papilary carcinoma of the thyroid, papillary thyroid carcinoma (PTC), medullary thvrowd
cancer}; urethral cancer; vaginal cancer; and vulvar cancer {¢. g., Paget’s disease of the
vidva).

[#0121]  The terms “neoplasm™ and “tumor” are used herein interchangeably and refer to
an abnormal mass of tissue wherein the growth of the mass surpasses and 1s not coordinated
with the growth of a normal tissue. A neoplasm or tumor may be “benign” or “malignant,”
depending on the following characteristics: degree of cellular differentiation (including
morphology and functionality), rate of growth, local invasion, and metastasis. A “benign
neoplasnm” 1s generally well differentiated, has characteristically slower growth than a
malignant neoplasm, and remains localized to the site of origin. In addition, a benign
neoplast does not have the capacity to infiltrate, invade, or metastasize to distant sites.
Exeroplary benign neoplasms include, but are not lirnited to, lipoma, chondroroa, adenomas,
acrochordon, senile angiomas, seborrheic keratoses, lentigos, and sebaceous hyperplasias. In
some caseas, certain “benign” tumors may later give rise to malignant neoplasms, which may
result from additional genetic changes in a subpopulation of the tumor’s neoplastic cells, and
these tumors are referred to as “pre-malignant neoplasms.” An exemplary pre-malignant
neoplasm is a teratoma. In contrast, a “malignant neoplasm™ is generally poorly differentiated
{anaplasia) and has charactenistically rapid growth accompanied by progressive infiltration,
wnvasion, and destruction of the surrounding tissue. Furthermore, a malignant neoplasm

3% <o

generally has the capacity to metastasize to distant sites. The ferm “metastasis,” “metastatic,”
or “metastasize” refers to the spread or migration of cancerous cells from a primary or

original tumor {0 another organ or tissue and 1s typically identifiable by the presence of a
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“secondary tumor” or “secondary cell mass” of the tissue type of the primary or original
tumor and not of that of the organ or tissue in which the secondary (metastatic) tumor is
focated. For example, a prostate cancer that has migrated to bone 15 said to be metastasized

prostate cancer and includes cancerous prostate cancer celis growing in bone tissue.

DETAILED DESCRIPTION OF CERTAIN EMBODIMENTS OF THE INVENTION
[00122]  Aspecis of the disclosure relate to the surprising discovery that certain
combinations of bromodomain inhibitors and immume modulators {e.g., immune checkpoint
inhibitors) are particularly effective in treating some types of cancers {e.g., hematological
cancers and solid organ tumors). The invention 1s based, at least in part, on the recognition
that administration of bromodomarn inhibitors synergistically enhances the anti-cancer

effects of immume checkpoint inhibitors.

Methods of treating cancer

[66123]  In some aspects, the disclosure provides a method of treating cancer in a subject in
need thereof, the method comprising administering {0 the subject a therapeutically effective
amount of a bromodomain inhibitor; and, an inuoune checkpoint inhibitor.

[60124]  As used herein, “a subject in need thereof” is a subject having, or suspected of
having cancer, ¢.2., the subject has been diagnosed by a physician {e.g., using methods well
known in the art; see, for example, Methods of Cancer Diagnosis, Theapy and Prognosis,
Hayat (Ed.), vols. 1-8, 2008-2010). Examples of methods for diagnosing cancer include, but
are not limited 1o blood tests, urine tests, tissue biopsy, image-based tests {e.g ., magnetic
resonance imaging {(MRI), compuierized tomography (CT scans), and x-1ayv), and molecular
tests {e.g., PCR-based diagnostic methods).

[60125]  Aspects of the disclosure relate to the surprising discovery that bromodomain
inhibitors require an infact immune system for optimal efficacy in treatment of cancer. As
used herein, the term “intact immune system” refers to subject {e.g., a hurnan} with a
functional tmmune system capable of raising an immune response to a foreign antigen. Thus,
a subiect having an “intact immune system” hag a full complement of immune effector celis
{e.g., T-cells, B-cells, NK celis, dendritic calls, myeloid cells) and immune effector
molecules (e g., perforin, granzyvmes, death receptors, T-cell receptors, co-stimulatory
molecules). The immune response includes, for example, the ability to generate B cells that

secrete antibodies.
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[00126]  Aspects of the inveniion relate 1o use of a combination of a bromodomain
inhibitor and an immune checkpoint inhibitor for the treatment of a hematological cancer
and/or a solid organ tumor. In some embodiments, the hematological cancer is lvmphoma,
teukemia, or myeloma. Examples of hematological cancers include, but are not limited to
acute lvmphocytic leukemia {ALL), acute mvelocytic leukemia (AML}, chronic myelocytic
teukernia (CML), Hodgkin lvmphorma (HL), non-Hodgkin lvmphoma (NHL) ,mantie cell
fymphoma (MCL), B-cell lymphoma, and multiple myeloma. In some embodiments, the
cancer is a solid organ tumor. Examples of solid organ tummors include, but are not limited to,
tumors of the liver, colon, breast, hung, prostate, brain, kidney, head and neck, melanoma,
skin, pancreas, colorectum, bladder, sarcoma (e. 2., tumors of bone or muscle), and
melanocytes {e. g, melanoma}.

[66127] Aspects of the invention relate to the discovery that certain combinations of
bromodomain inhibitors and tmmune checkpoint inhibitors exhibit synergistic anti~cancer
effects when administered {0 a subject having or suspected of having cancer. As used herain,
the terms “synergistically” or “synergyv” refer to refers to the joint action of agents {e.g.,
pharmaceutically active agents), that when taken together increase each other's effectiveness.
Without wishing to be bound by any particular theory, certain bromodomain inhibitors {e.g.,
JQ1) down-regulate immune checkpoint proteins {(e.g., PI3-L1) and increase the therapeutic
efficacy of immume checkpoint inhibitors {e.g., anti-PD-L1 antibody) compared to treatment
with the bromodomain inhibitor or the immume checkpoint inhibitor alone. The synergistic
effects of bromodomain inhibitor/imnune checkpoint inhibitor combinations are described in
the Examples section and in Figure 4.

[B0128]  Assessment of therapeutic efficacy can be performed by any suitable method in
the art. For example, therapeutic efficacy in treating a solid tumor can be agsessed by
measurement of tumor growth {e.g., inhibition of tumor growth), or a reduction in tumor size.
In another example, therapeutic efficacy in treating a hematological cancer can be assessed
by measuring induction of apoptosis in cancer cells {e.g., by annexin V staining) that have
heen treated with the combination of a bromodomain inhibitor and an tmmune checkpoint
inhibitor. Additional methods of assessing therapeutic efficacy of cancer treatments are

disclosed. for example, in Textbook of Medical Oncology 4™ Ed . Cavalli et al. (Eds.). Taylor

& Francis, 2009 and in Cell Death Techmigues- A Laboratory Manual, Johnstone and Silke

{Eds ), Cold Spring Harbor Press, 2015,

{06129} A bromodomain inhibiior can be a peptide, antibody, interfering RNA, or small

molecule. Examples of antisense compounds include, but are not hinited to interfering RNAs
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{e.g., disRNA, siRNA, shRNA, miRNA, and amiRINA), antisense oligonucleotides (AS0),
and aptamers {e. g, DNA aptamers and RNA aptamers). In some embodiments, a
bromodomain inhibitor 1s a small molecule.

{00130} In some embodiments, the bromodomain inhibitor is a bromodomain nhibitor
selected from the group consisting of formulas (1)-(X1}, or a pharmaceutically acceptable salt,
solvate, hydrate, polymorph, co-crystal, tadomer, sterecisomer, isctopically labeled
dertvative, or prodrug thereof. Such bromodomain inhihitors are described in further detail

below.

Bromaodomain inkibitors

166131] Iv some aspects, the invention relates to the surprising discovery that
combinations of certain bromodomain inhibitors and certain immune checkpoint inhibitors
are particularly effective at treating subjects having cancer.

[60132]  The term bromodomain infubitors refers to an inhibitor of a bromodomain or an
inhibitor of a bromodomain-containing protein. In certain embodiments, the bromodomain
inhibitor is an inhibitor of a bromodomain and extra-terminal (BET) protein. In certain
erbodiments, the bromodomain mhibitor s an inhibitor of bromodomain-containing protein
2 (BRD2), bromodomaim-containing protemn 2 (BRD2), bromodomain-containing protein 2
(BRDZ}, or bromodomain-confaining protein 2 {BRIDZ). In certain embodiments, the
bromodomain inhibitor is an inhibitor of a (TATA box binding-protein)-associated factor
{(TAF) protem {e.g., TAF! or TAFIL). In certain embodiments, the bromodomain inhibitor is
an inhibitor of CREB binding protein (CBPY. In certain embodiments, the bromodomain
inhibitor is an inhibitor of E1 A binding protein p300 (EP300).

[86133] In some embodiments, the bromodomain inhibitor 13 not of Formula (X1E):

NQ\ ﬁ?

i o
2'%}\"‘/{ N{}
R N A
XA‘E
£

(Xi),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

stereotsomer, isotopically labeled derivative, or prodrug thereof
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Compounds of Formula (1)

[80134]  In certain embodiments, the bromodomain inhibilor is an mhibitor disclosed in
international PCT Publication No. WO 2011/143669; U.S. Patent No. 8,981,083; U.S. Patent
Publication No. US 2013/0184264; or U.S. Patent Publication No. US 2015/01508%5, each of
which is incorporated herein by reference.

[86135] In ceriain embodiments, the bromodomain mhibitor 1s an mhibitor disclosed in
international PCT Publication No. WO 2009/084693; international PCT Publication No. WO
2006/310709; 1.5 Patent No. 8,476,260; U.S. Patent No. 8,044,042, 1.5, Patent No.
5712.274; U 8. Patent Publication No. US 2010/0286127; U.S. Patent Publication No. US
2013/0261109; or U.S. Patent Publication No. US 2010/0041643, each of which is
incorporated herein by reference.

[60136] In certain embodiments, the bromodomain imhibitor is of Formula (§):

PR 2
R
ReX /‘L\%Ri
N
’,“"&_{/N
e

RS R g
or pharmaceutically acceptable salt, solvate, hvdrate, polvmorph, co~-crystal, fautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof, wherein:

X!is N or CR’,

R’ is hydrogen, alkvl, carbocyelvl, heterocyclvl, arvl, or heteroaryl, each of which is
optionally substituted;

R® is hydrogen, alky!, hydroxylalkyl, aminoatkyl, alkoxyalky!, haloalkyl, hydroxy,
alkoxry, or ~C(E0Y0-R’, each of which is optionally substituted,

Ring A 1s aryl or heteroaryl;

each R* is mdependently alkyl, carbocyelyl, heterocyclyl, arvl, or heteroaryl, each of
which 13 optionally substituted; or two R” attached to adjacent atoms are joined io form an
optionally substituted arvl or optionally substituted heteroaryl ring;

Rs alkvl, evcloalkvl, heterocyvcloalkyl, aryl, or heteroaryl, each of which is
optionally substituted;

R'is «(CHL)~L, whereinnis 0,1, 2, or 3, and L is hydrogen, —C( :O)O—RS, ~C(=0)-
R —CEORNRRY, —S(=0)-R°, —S(=0)-NER'EY, -NER'RY), -NRHC(=OR’, optionally
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substituted aryl, or optionally substituted heteroarvi;

R” is hydrogen, halogen, or optionally substituted alkyl;

each R’ is independently hydrogen. optionally substituted alkvl. optionally substituted
alkenvi, optionally substituted alkynyl, optionally substituted aryl, substituted arvl,
hetercaryi, optionally substitied heterocyelvl, optionally substituted carbocyclyi, —INH,, or

each occurrence of Ry is independently hvdrogen, optionally substituted alkyl,
optionally substituted alkenvi, optionally substifuted alkvnvl, optionally substituted arvi,
substituted aryl, heteroary!, optionally substituted helerocyclyl, optionally substituded
carbocyclyl, =NH,, or -N=CR*R’,

or R' and R* are taken together with the nitrogen atom to which they are attached to
form an optionally substituted heterocvclvl or optionally substituted heteroarvi ring;

R®is alkyl, alkenyl, carbocyclvl, heterocyclvl, heterocycloalkyl, arvl, or heteroaryl,
each of which is optionally substituted;

or R* and R® are taken together with the carbon atom to which they are attached to
form a an optionally substituied heterocyclyl ring; and

ais 0, 1,2, 0r 3.

{00137}  In certain embodiments, the bromodomain inhibitor of Formula (F) 1s of Formula

{I-A):
XN oz
/ R
RBV{NJ)\(;Rj
x”“l‘\y;_fN
A

AL
(R, -~ RO qa

or pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
stereotsomer, isotopically labeled derivative, or prodrug thereof, wherein:

X' is Noor CR;

R’ is hydrogen, alkyl, carbocyclvl, heterocyclyl, aryl, or heteroaryl, each of which is
optionally substituted;

R” is hydrogen, alkyl, hydroxylalkyl, aminoalkyl, alkoxyalkyl, haloalkyl, hydroxy,
alkoxy, or —C(=0)0-R’, each of which s optionally substituted;

Ring A 1s arvl or heteroaryl;

A . . -
each R™ 1s independently alkyl, carbocyelyvl, heterocyelyl, arvl, or heteroaryl, each of
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which 13 optionally substituted; or two R” attached to adjacent atoms are joined io form an
optionally substituted arvl or optionally substituted heteroaryl ring;

Ris alkvl, carbocyelyl, heterocyelvl, arvl, or heteroaryl, each of which is optionally
substituted;

R is «(CHy),~L, wherein # is 0, 1, 2, or 3, and L is hydrogen, ~C(=0)0-R’, ~C(=0)-
R, ~C{=0)}-N{RRY), -§(=0),-R°, =8{=0,-NR'R), -N(R'R*), -NRHC(=OR’, optionally
substituted arvl, or optionally substituted heteroaryl;

R” is hydrogen, halogen, or optionally substituted alkyl;

each R’ is independently selected from the group cousisting of’

(1) hydrogen, arvl, substituted arvl, hetercaryl, or substituted hetercarvi;
(11} heterocyely! or substituted heterocyclyl;
(111 Cys alkyl, Cyp alkenyl, or Oy alkynyl, each of which contains 0, 1, 2, or

3 heteroatoms selected from O, 8, and N, or C5_5; carbocyclyl, each of which is

optionally substituted; and

(iv} ~NH, or ~-N=CR'R";

each Ry is mdependently hydrogen, alky], alkyl, carbocvelyl, heterocyelyl, arvl, or
heteroaryl, each of which 1s optionally substituted;

or R’ and R* are taken together with the nitrogen atom to which they are attached to
form a 4- to 10-membered ring; and

R®is alkvl, alkenyl, carboeyclvl, heterocyclvl, aryl, or heteroaryl, each of which is
optionally substituted;

or R* and R® are taken together with the carbon atom to which they are attached to
form a 4- to 10-membered ring;

ais 0,1, 2. 01 3;
provided that:

{a) if Ring A is thienyl, X' is N, R is phenyl or substituted phenyl, R” is hydrogen, R”
15 methyl, R'is «(CH)-L, nis 1, and L is —CEORNRIRY, then Ry and Ry are not taken
together with the nitrogen atom to which they are attached to form a morpholino ring;

(by if Ring A is thienyl, X' is N, R is substituted phenyl, R? is hydrogen, R" is
methy], R'is ~(CH), L, ris b, Lis —C(=0 )—N(R3 R4)m, and one of R; and Ry is hydrogen,
then the other of R and R is not methyl, hydroxyethyl, alkoxy. phenyl. substituted phenvi.
pyridyl or substituted pyridyl; and

{c}if Ring A is thienyl, X' is N, R is substituted phenyl, R? is hydrogen, R" is
methyl, R' is {CHy),~L, 1 is 1, and L is —<C(=0)0-R’, then R’ is not methyl or ethyl.
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[00138]  In certain embodiments, the bromodomain inhibitor of Formula {(§) is of Formula

(-8B

X 1
R
RB'QN /“\”mi
WL
(RM sy
° R B,

or pharmaceutically acceptable salt, solvate, hydrate, polymorph. co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof, whergin R is hydrogen,
~C(=0)0-R’, ~C(=0)-R’, —C(=0INR'R’, optionally substituted arvl, or optionally
substituted arvl.

[8013%9]  In certain embodiments, the bromodomain inhibitor of Formuda {(§) is of Formula

-y

XN %3
4
RB{N ‘ »‘\\\T(N\R4
- O
S NN
A
(R%a - R (1-C),

or pharmaceutically acceptable salt, solvate, hyvdrate, polyvmorph, co-crysial, taviomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof
[00140]  In certain embodiments, the bromodomain inhibitor of Formula {(§) is of Formula

(£-D):

Cl -y,
or pharmaceutically acceptable sall, solvate, hyvdrate, polyvmorph, co-crysial, taviomer,

stereoisomer, 1sotopically labeled derivative, or prodrug thereof.
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{80141}  In certain embodiments, the bromodomain inhibitor of Formuda {(§) is of Formula

(I-Ex
N—N
an
RB{ K\ i
P
y N

n (I-E),

or pharmaceutically acceptable salt, solvate, hydrate, polvmorph, co-crvsial, tauiomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof, wherein R is hydrogen,
~C(=0)0-R’, ~C(=0)R’, -C(=0)NRR’, optionally substituted arvl. or optionally
substituted aryl, Yis O, N, S, or CRA’; nis ¢ or 1; and the dashed circle indicates an aromatic
ot non-aromatic ring.

[00142]  In certain embodiments, the bromodomain inhibitor of Formula (B) 1s of Formula
(i-F).

4<E>E~...N
B }
R N’L\&“‘\\\\

>
> R (I-F),

RY

or pharmaceutically acceptable salt, solvate, hvdrate, polvmorph, co~-crystal, fautomer,
stereotsomer, isotopically labeled derivative, or prodrug thereof, wherein R is hvdrogen,
~CE=0-RY, ~CEORY, ~CEOINRRY, optionally substituted aryl, or optionally
substituted aryl.

In certain embodiments, the bromodomain mnhibitor of Formula (§) 15 of Formula (-G
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(-G),

or pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crvstal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof, wherein R' is hvdrogen,
~C{=0Y0-R’, ~C(=0)R’, ~C(=0INR’R?, optionally substituted arvl, or optionally
substituted arvi,

[606143]  In certain embodiments, the bromodomain inhibitor of Formula () 1s of Formula

(I-H):

N
,-—éi \ Rz\\ 3
N)\H‘ MOR
~—dt N O

Ci (I-H),

or pharmaceutically acceptable sall, solvate, hyvdrate, polyvmorph, co-crysial, taviomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof, whereinzis 1, 2, or 3, and
R’ is hydrogen, halogen, or unsubstituted €, alkyl.

[80144]  In certain embodiments, the bromodomain inhibitor of Formula {(§) is of Formula

(E-3

Cl (1-3),
{00145]  or pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal,
tautomer, stereoisomer, isotopically labeled derivative, or prodrug thereof, wherein z1s 1, 2,

or 3, and R? is hydrogen, halogen, or unsubstitated C;. alkyl.
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[80146] In certain embodiments, the bromodomain inhibitor of Formula {(§) is of Formula

(I-K)

Cl (1K),
or pharmaceutically acceptable salt, solvate, hydrate, polvmorph, co-crvsial, tauiomer,
stereoisomer, isotopically labeled derivative, or prodrog thereof, wherein 7215 1, 2, or 3, and
R’ is hydrogen, halogen, or unsubstituted C, alkyl.
[66147]  In certain embodiments, the bromodomain inhibitor of Formula (§) 15 of Formula

(gL

Cl (I-L),
or pharmaceutically acceptable sall, solvate, hyvdrate, polyvmorph, co-crystal, taviomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof, whereinzis 1, 2, or 3, and
R’ is hydrogen. halogen, or unsubstituted 'y alkyl.
[80148]  In certain embodiments, the bromodomain inhibilor of Formuda (B) 18 of Formula

(1-M):

(74
<
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Ci (1-M),
or pharmaceutically acceptable salt, solvate, hvdrate, polvmorph, co~-crystal, fautomer,
stereotsomer, isotopically labeled derivative, or prodrug thereof, whereinzis 1, 2, or 3,
wherein zis 1. 2, or 3. and R” is hydrogen, halogen, or unsubstituted Ci alkyl,
{00149}  In certain embodiments, the bromodomain inhibitor of Formula (B) 1s of Formula
{I-N):
N~-N

R™ ),

or pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof, wherein zis 1, 2, or 3, R is
hydrogen, halogen, or unsubstitited Cy.6 alkvl; R is hydrogen, ~C(=0)0-R*, —C(=0)-R’,
~C(=0NR'R", optionally substituted arvi, or optionally substituted arvl; and R'® is
hydrogen, halogen, optionally substituted alkyl, optionally substituted alkoxy, optionally
substituted amino, or ophionally substituted acvl, optionally substituted heterocvelyl,
optionally substituted aryl, or optionally substituted heteroarvl.

[00180]  In certain embodiments, the bromodomain inhibitor of Formula {(§) is of Formula
(-0

(4]
ot
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R q.0),

or pharmaceutically acceptable salt, solvate, hydrate, polvmorph, co-crvsial, tauiomer,
stereoisomer, isotopically labeled derivative, or prodrog thereof, whereinzis 1, 2, o1 3; R is
hydrogen, halogen, or unsubstituted Ci. alkyl: R is hydrogen, —C{=0)0-R’, -C{(=0}-R’,
—C(=0)NR’R®, optionally substituted arvl, or optionally substituted arvl; and R™ is
hydrogen, halogen, optionally substituted alkyl, optionally substituted alkoxy, optionally
substituted anuno, or optionally substituied acyl, optionally substituted heterocyclvl,
optionally substituted aryl, or optionally substituted heteroaryl; and R" is ~OMe, —CH,OH,
—CHNH,, or ~CH,OMe.

180151} In certain embodiments, the bromodomain inhibitor of Formula (B) 15 of Formula

(I-P)

or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
stereotsomer, isgtopically labeled derivative, or prodrug thereof, wherein.

Y 15 of formula:

¥ ¥4 ¥ @-{RD>d p(j”é R .K@ARD)G-
‘%{'N\L4/ '%L/N\L'i ‘2??_/ % or ‘zzi-/"[\‘!\—‘

wherein:
R* hydrogen, optionally substituted alkvl, optionally substituted acvl, or a nitrogen
protecting group;
L' is optionally substituted alkylene;
L' is branched or substituted alkyvlene:

X* is hal oger, —OR" —8R' or —N(Rf)z;

14
N
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Ring D 1s a carbocyclic or heterocyclic ring, wherein the heterocyclic ring contains
exactly one heteroatom selected from N, O, or §;
Ring G 1s a bicychic heterocyclic or bicyclic heteroaryl ring, wherein the rings share
exactly two atoms;
Eis ~0-, =8~ ~N(R")~, or ~CH(R®)~, wherein R is optionally substituted
carbocyclyl, optionally substituted heterocyelyl, optionally substituted aryl, or
optionally substituted heteroaryl;
each occurrence of R” is independently hydrogen, halogen, optionally substituted
alkyl, optionally substituted hetercalkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted carbocyclyl, optionally substituted
heterocyclyl, optionally substituted arvl, optionally substitited heteroaryl,
optionally substituied acyl, ~OR! ~sRE ----N(Rf)z, ~NO,, or ~CN, or two R
attached to adjacent atoms are joined 1o form an optionally substituted
carbocvelyl, optionally substituted heterocyclvl, optionally substitinted aryl,
optionally substituted heteroaryl ring;

718 0, 1, or 2; and

dis0, 1,2, 3, 0r4;

R is hydrogen, halogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituied alkynyl, optionally substituied carbocyelvi, optionally
substituted heterocyclyl, optionally substituled arvl, optionally substituted hetercaryl,
optionally substituted acyl, —OR', =SSR, -N(R'},, -NO», or —CN;

R is hydrogen, halogen, optionally substituted atkyl, optionally substituted alkenyt,
optionally substituted alkynyl, optionally substituted carbocyclyl, optionally
substituted heterocyclvl, optionally substituted arvl, optionally substituted hetercaryl,
optionally substitinied acyl, —ORf, —SRf, —N(Rf)z, —NO,, or —CN;

x'is N or CR’, wherein R is hydrogen, halogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substitited alkyvnyl, optionally substituted carbocyclyl,
optionally substituted heterocyclyl, optionally substituted aryl, optionally substituted
heteroarvi, optionally substituted acvi, —OR', —SR', -N(®"),, —-NO,, or —CN;

R is hydrogen, halogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynvl, optionally substituted carbocyclyl, optionally
substituted heterocyclvl, optionally substituted arvi, optionally substituted heteroaryl,
optionally substituied acyl, ~OR%, '---SR’C, '"‘N{R{)z: ~NO,, or ~CN;

Ring C 15 ary} or heteroaryl,

(94
[SX]
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each occurrence of R is independently halogen, optionally substituted alkyl, optionally
substituted alkeny!, optionally substituted alkynyl, optionally substituted carbocyclyl,
optionally substituted heterocyclyl, optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted acyl, optionally substituted sulfonyl, ~OR", SR/,
-N(R),, ~NO», or ~CN;

cis 0, 1,2, 3, or4;

nis 0, 1,2, 3, ord;

R’ is hydrogen, halogen, or optionally substituted alkvl; and

each oceurrence of Rl is mdependently hydrogen, optionally substituted alkyl, optionally
substituted alkeny!, optionally substituted alkynyl, optionally substituted carbocyclvl,
optionally substitited heterocyelyl, optionally substituied arvi, optionally substituted
heteroaryl, optionally substituted acyl, optionally substituted sulfonyl, an oxygen
protecting group, or a nitrogen protecting group, of two R’ are joined to form an
optionally substituted heterocvclic or optionally substituted heteroarvi ring.

[80182]  In certain embodiments, the compound of Formula (I} is a compound of Formula

(I-P-3):

(1-P-i),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crvstal, tautomer,

stereoisomer, isotopically labeled derivative, or prodrug thereof.

{86153} In certain embodiments, the compound of Formula (I} is a compound of Formula

{(I-P-ii);
.RP
e
N. L

(R%)e (1-P-ii),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

stereoisomer, isotopically labeled derivative, or prodrug thereof.
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[801584]  In certain embodiments, the compound of Formula (I} is a compound of Formula

(E-P-iii):

{(E-P-iit),

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivaiive, or prodrug thereof

[80155] In certain embodiments, the compound of Formula (I} 1s a compound of Formula

(I-P-iv):

(£-P-iv},
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, 1sotopically labeled derivative, or prodrug thereof.

[00156]  In certain embodiments, the compound of Formula (1} is a compound of Formula

(-P-v):
RE
J

(R) (1-P-v),

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrog thereof

{80187} In certain embodiments, the compound of Formula (I} is a compound of Formula

(I-P-vi}:

14
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{(I-P-vi},

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
sterecisomer, isotopically labeled derivative, or prodrug thereof.

{00158}  In certain embodiments, the compound of Formula (1} is a compound of Formula

(E-P-vii):

(I-P-vii),

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
sterecisomer, isotopically labeled derivative, or prodrug thereof.

{06159} In certain embodiments, the compound of Formula (f} is a compound of Formula

(F-Q).

(1-Q),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
sterecisomer, isotopically labeled denivative, or prodrug thereof, wherein:

RM is hydrogen, halogen, optionally substituted alkyl, optionally substituted alkenvl,
optionally substituied alkynyl, optionally substituied carbocyelyvi, optionally
substituted heterocyclyl, optionally substituled arvl, optionally substituted hetercaryl,
optionally substituted acyl, —OR', =SSR, -N(R'},, -NO,, or —CN;

R™ s hydrogen, halogen, optionally substituted alkyl, optionally substituted alkenvi,

optionally substituted alkynyl, optionally substituted carbocyclyl, optionally

174
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substituted heterocyclvl, optionally substituted arvl, optionally substituted hetercaryl,
optionally substituted acyl, >---0Rf, ~~S‘Rf, ~N(RD,, ~NO,, or ~CN;

X'is N or CR’, wherein R is hydrogen, halogen, optionally substituted alkyl, optionally
substituted alkenv!, optionally substituied alkvnvl, optionally substitited carbocycelvi,
optionally substituted heterocyclyl, optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted acyl, ~OR! ~§Rf) >--N(Rf)2, ~NQ,, or ~CN;

R is hvdrogen, halogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynvl, optionally substituted carbocyclyl, optionally
substituted heterocyclvl, optionally substituted aryl, optionally substituied hetercaryl,
optionally substituted acyl, —()Rf, —SR?, —N(Rf)% ~NG;, or —CN;

Ring C 1s aryl or heteroaryl;

each occurrence of R is independently halogen, optionally substituted alkyl, optionally
substituted alkenvl, optionally substituted alkynyl, optionally substituted carbocyclyl,
optionally substituted heterocyclyl, optionally substituted aryl, optionally substituted
heteroarvl, optionally substituted acvl, optionally substituted sulfonyl, ~OR, -8R’
~N(RD),, ~NO,. or ~CN:

cisth 1,2, 3. 014

R’ is hydrogen. halogen, optionally substituted alkyl, or (CH,)L, whereinn is 0, 1, 2. 3
or 4, and L is ~C(O)R’, ~C(=0)0R’, ~C=OINR'RY, ~S(=0),R’, ~8(=0),0R’,
~§(=0LNR'RY, ~OR”, ~NRR!, “N(RMCE=OR, optionally substituted carbocyclyl,
optionally substituted heterocvelyl, optionally substituted arvl, or optionally
substituted heteroaryl;

R? is hydrogen, halogen, or optionally substitated alkyl;

cach of R’ and R* is independently hydrogen, optionally substituted alkyl, optionally
substituted alkenv!, optionally substituied alkvnvl, optionally substitited carbocycelvi,
optionally substituted heterocyclyl, optionally substituted aryl, optionally substituted
heteroaryl, or optionally substituted acyl, an oxygen protecting group, or a nitrogen
protecting group, or R* and R* are joined to form an optionally substituted
heterocvehic or optionally substituted heteroaryl ring; and

each oceurrence of Rl is mdependently hydrogen, optionally substituted alkyl, optionally
substituted alkeny!, optionally substituted alkynyl, optionally substituted carbocyclvl,
optionally substituted heterocyelyl, optionally substituied arvi, optionally substituted

heteroaryl, optionally substituted acyl, optionally substituted sulfonyl, an oxygen

Rl
~4
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protecting group, of a nitrogen protecting group, or two R’ are joined to form an
optionally substituted heterocyclic or optionally substituted heteroarvl ring.
{00160]  In certain embodiments, the corapound of Formwla (1) is a compound of Formula

(3-Q-ix:

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivaiive, or prodrug thereof
180161}  In certain embodiments, the compound of Formula (I} 1s a compound of Formula

(E-03-if):

jw
BB j\ NRAR*
NN

N O

5N
RM RAQ / 3\;
= (R
CN (1-Q-ii),

or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
sterecisomer, isotopically labeled derivative, or prodrug thereof.
[080162] In certain embodiments, the compound of Formula (I} is a compound of Formula

(E-Q-iii):

CN (1-Q-iit),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrog thereof
[80163]  In certain embodiments, the compound of Formula (I} is a compound of Formula

{(5-(-iv):

14
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cN (J-Qiv),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, 1sotopically labeled derivative, or prodrug thereof.
[080164] In certain embodiments, the compound of Formula (I} is a compound of Formula
(1-R):

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, 1sotopically labeled derivative, or prodrug thereof, wherein.

RM is —CON, ~N(RY. or —~CHNR Y

R™ s hydrogen, halogen, optionally substituted alkyl, optionally substituted alkenvi,
optionally substituted alkynyl, optionally substituted carbocyclyl, optionally
substituted heterocyclvl, optionally substituted arvl, optionally substituted hetercaryl,
optionally substitinied acyl, -OR!, —SRY —N(Rf)z, NGO, or —CN;

X'is N or CR’, wherein R’ is hydrogen, halogen, optionally substituted alkyl, optionatly
substituted alkenvl, optionally substituted alkvnvl, optionally substituted carbocyclyl,
optionally substituted heterocyclyl, optionally substituted aryl, optionally substituted
heteroarvi, optionally substituted acvi, ----OR'{', ~SR', '---N{Rf)g, NGy, or ~CN;

R is hydrogen, halogen, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynvl, optionally substituted carbocyclyl, optionally
substituted heterocyclvl, optionally substitited aryl, optionally substituted heteroaryl,
optionally substituied acyl, ~OR. —8RE ----N(Rf 5, N, or —CN;

Ring C 15 ary} or heteroaryl,

each occurrence of R is independently halogen, optionally substituted alkyl, optionally

substituted alkenyl, optionally substituted alkvnyl, optionally substituted carbocyclyl,

v
=}
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optionally substituted heterocyclyl, optionally substituied arvl, optionally substituted
heteroaryl, optionally substituted acvl, optionally substituted sulfonyl, ~OR® -8R],
~N(R'},, ~=NO,, or —CN:

cis, 1,2, 3, or4;

R' is hydrogen, halogen, optionally substituted alkyl, or <(CH,)L. whereinnis 0, 1. 2. 3,
or 4, and L is ~CE=OR, ~CEOOR, ~CEOINRRY, -S(=0),R°, ~S(=0),0R°,
—S$(=0RNR'R?, —OR’, NR'R*, “N{RHOEOIR’, optionally substituted carbocyelyl,
optionally substituted heterocyclyl, optionally substituied arvl, or optionally
substituted heteroaryl;

R’ is hydrogen, halogen, or optionally substituted alkyl;

each R’ and R* is independently hydrogen, optionally substituted alky!, optionally
substituted alkenvl, optionally substituted alkyvnyl, optionally substituted carbocyclvi,
optionally substituled heterocyelyl, optionally substituted aryl, or optionally
substituted heteroary!, or optionally substituted acvl, an oxygen protecting group, or a
nitrogen protecting group, or R’ and R* are joined to form an optionally substituted
heterocychic or optionally substituted hetercaryl ring; and

each occurrence of R' is independently, hydrogen, optionally substituted alkyl, optionally
substituted alkenv!, optionally substituied alkvnvl, optionally substitited carbocycelvi,
optionally substituted heterocyclyl, optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted acyl, optionally substituted sulfonyl, an oxygen
protecting group, or a nitrogen protecting group, or two R are joined to form an
optionally substituted heterocvclic or optionally substituted heteroarvi ring.

[80165]  In certain embodiments, the compound of Formula (I} is a compound of Formula

(I-R-i):

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof
[080166] In certain embodiments, the compound of Formula (I} is a compound of Formula

(I-R-ii):
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R%  (I-R-ii),

or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
sterecisomer, isotopically labeled derivative, or prodrug thereof.

[80167]  In certain embodiments, the cormpound of Formula (I} is a compound of Formula

(E-R-i):
\

s:> _____ MNO©
NC\/\‘

Me

N-n
o W NRER?
?\Ae’-{N/]\\\‘\\Y

R® (1-R-if),
or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
sterecisomer, isotopically labeled derivative, or prodrug thereof.
[00168] In some embodiments, X is not N. In some embodiments, R is not substituied
phenyl. Tn some embodiments, R® is not methyl. In some embodiments, R’ is not methyl or
ethyl.

{06169} In certain embodiments, the bromodomain inhibitor is of the formula;

Cl (JO1),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

stereoisomer, 1sotopically labeled derivative, or prodrug thereof.

[00170]  In certain embodiments, the bromodomain inhibitor is of the formula:

61
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cf (Y803),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, 1sotopically labeled derivative, or prodrug thereof.
{00171} In certain embodiments, the bromodomain inhibitor is of the formula:

\\‘;N‘N

|
-
\ » i i
=N N,
O
%\
«
Ci (CPI-203),
or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
sterecisomer, isotopically labeled derivative, or prodrug thereof.

[080172]  In certain embodiments, the bromodomain inhibitor is of the formula:

cl (dBET),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
sterecisomer, isotopically labeled derivative, or prodrug thereof.

{80173}  In certain embodiments, the bromodomain inhibitor is of the formula:

62
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or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

stereoisomer, 1sotopically labeled derivative, or prodrug thereof.

Compounds of Formuia (1T}

[80174]  In certain embodiments, the bromodomain mhibilor is an hibitor disclosed in
international PCT Publication No. WO 2011/054846; international PCT Publication No.
2012/143416; U.S. Patent No. 8,557.984; U.S. Patent No. §,846,709; U 8. Patent Publication
No. 18 2012/0232074; or U.S. Patent Publication No. US 2014/045834, each of which s
mcorporated herein by reference.

[66175]  In certain embodiments, the bromodomain inhibitor is of Formula (BL):

-3
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(i),
or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof, wherein;

A is of formula:

Rty R4

(L}\ m< R ‘/L}\ ~j( R3{/L}FN““‘;{
AN A e AN

: ; , OF b

XisCHorN;

YisCHorN;

Z1s O or NH;

R’ is hydrogen, optionally substituted alkyl, optionally substituted carbocyclyl, optionally
substituted heterocyclyl, optionally substituted aryl, or optionally substituted
heteroarvi;

R is hydrogen or optionally substituted alkyl:

R’ is hydrogen or optionally substituted alkoxy;

1 is hydrogen, halogen, optionally substituted alkyl, or ~CN;

R" is hydrogen, optionally substituted alkyl, optionally substituted haloatkyl;

each of R* and R® independently is hydrogen, optionally substituted alkyl, or optionally
substituted heterocyelyl, or R* and R" are joined to form an optionally substituted
heterocyclvl ring;

R’ is =0 or =8;

R™ is hydrogen or optionally substituted alkyl; and

nis 0, 1, or 2.

[66176]  In certain embodiments, the bromodomain inhibitor of Formula {(§1) is of Formula

(I1-A):

(H1-A),
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or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereotsomer, isotopically labeled derivative, or prodrug thereof, wherein:

A is of formula:

A

4 RA. i =
M et et
3 ; Q% 53 _
R .'1';1\3-_\< R n N’« R nN P:{
oA N »’j\\ﬁ/N“sz /&\/N

b b 1
; ' , Of x

4

XisCHorN;

Yis{CHorN;

Zis O or NH;

R is Cy6 alkyl, Cis carboeyelyl, 5- 1o 6- membered heterocyclyl, aryl, or heteroaryl,
wherein each arvl or heteroaryl is optionally substituted by one to three groups
selected from halogen, hvdroxyl, —ON, —NG,, Cy alkyi, Ty alkoxy, Ci4 haloalkvi,
Ci4 haloalkoxy, ~C(E=OXCia alkyl), —S{=0)(Ci4 alkyl), ~OS(=0)(C.4 alkvi),
=NHS(=0)(C 1.4 alkyl), and C,.4 alky] substituted by hvdroxy, C;4 alkvoxy, or
—8(=0)(C . alkyl);

R* is hydrogen or C . alkyl;

®’ is hydrogen or C1.6 alkoxy;

R' is hydrogen, halogen, € atkvl, or —=CN;

R®is hvdrogen, Ci6 alkvl, U6 haloalkyl, ~(CH)CN, —(CHOH, —{CH T 4 alkoxy},
~{CH X C ¢ baloalkyl), ~(CHC 4 haloalkoxy), ~--(CH§}C(::O)NR?RF’,
—(CH)mOCH;, <(CHR™)y(heteroaryl), (CHR ") theterocyclvl), or
—(CHR™ o(phenyl) substituted by Ci atkyl, Ty alkoxy, Ci4 haloalkvl, €4
haloalkoxy, or —CN;

each of R* and R® independently is hydrogen, C 14 alkyl, or heterocyclyl, or R* and R” are
joined to form a 5- to 6-membered heterocyclyl ring;

R® s hydrogen or (. alkyl;

R’ is =0 or =$;

R™ is hydrogen, C i alkyl, (CHMC 1. alkoxy), ~(CHmCN, —(CH,)OH,
~(CH2)m(phenyD), or ((CHR?)(heterocyclyl);

misl 2 or3;

pis 0,1, 0r2; and

nis 0,1, or2.

160177}  In certain embodiments, the bromodomain imhibitor is of Formula §1-B):

-3
W
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o 7 '
LN (11-B),

or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
sterecisomer, isotopically labeled derivative, or prodrug thereof.

[00178]  In certain embodiments, the bromodomain inhibitor is of Formula (F1-C):

(EI'C};
or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
sterecisomer, isotopically labeled derivative, or prodrug thereof.

[8017%9]  In certain embodiments, the bromodomain inhibitor is of Formula (FI-B):

(11-D).

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof.

[803188] In certain embodiments, the bromodomain inlibitor of Formula (1) is of Formula

(1-E):

(JE-E).
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautorer,
stereoisomer, isotopically labeled derivative, or prodrug thereof, wherein:

R'is hydrogen or optionally substitated alkyl:

-3
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R? is hydrogen or optionally substituted alkyl;

or R' and R” are joined to form an optionally substituted heterocyclyl ring;

R’ is optionally substituted alkyl, optionally substituted aryl. optionally substituted
heteroarvl, optionally substituted heterocyclvl, or optionally substifuted carbocyclvl;
and

R* is hydrogen or optionally substituted alkyl.

[6G6181]  In certain embodiments, the bromodomain inhibitor is of Formula (RI-F):

{J§-F),
or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
stereotsomer, isotopically labeled derivative, or prodrug thereot, wherein:

R'is hydrogen or Cps alkyl:

R? is hydrogen, C e alkyl, or Cog alkyl substituted by one or more groups selected from
hydroxy, €4 alkoxy. and —~NR'R®, wherein each of R® and R® is independently
hvdrogen or Ci4 atkyl, or R* and R are joined to form a heterocyclyl ring;

or R' and R? are joined to form a heterocyclyl ring;

R s hvdrogen, Cy.5 alkyl, or -CH,OH; and

R* is pheny! optionally substituted with one or more groups selected from Cj.y alkyl, —CFs,
halogen, hvdroxy, and Cy.4 alkoxy, tetrahydropyranyl, tetrahydrofuranyl, Cso
carbocyclyl, ~CH;OMe, and heteroarv] optionally substituted with one or more Ci.4
alkyl, —C¥F+, halogen, hydroxy, or ;4 alkoxy.

{06182} In certain embodimenis, the bromodomain inhibitor 1s of formula:

o
NN (IBET-151).

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

stereoisomer, 1sotopically labeled derivative, or prodrug thereof.

-3
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Compounds of Forpuda (1)

[60183]  In certain embodiments, the bromodomain inhibitor 15 an inhihitor disclosed n
international PCT Publication No. WO 2011/054845 or U.S. Patent Publication No. US
2012/0252781, each of which is incorporated herein by reference.

[66184] In ceriain embodiments, the bromodomain inhibitor is of Formula (B1E):

(I18),
or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
stereotsomer, isotopically labeled derivative, or prodrug thereot, wherein:
R is optionally substituted alkvi;
R’ is ~NR*¥R™ or ~OR™:
each of R R™, and R™ is independently optionally substituted alkyl, optionally
substituted haloalkyl, or optionally substituted carbocyvclyl, wherein anv two adjacent
groups on a carbocvelvlic ring may be joined to form an optionally substituied
carbocyclvl, optionally substituted heterocvelyl, optionally substituted arvi, or
optionally substituted heteroaryi ring;
or R* and R* are joined to form an optionally substituted carbocyclyl or optionally
substituted heterocvelvl nng;
each of R* and R™ is independently hydrogen or optionally substituted alkv;
each instance of R’ is independently hydrogen, hydroxyl, halogen, optionally substituted
alkyl, optionally substituted haloalkyl, optionally substituied alkoxy, optionally
substituted haloatkoxy, —NO,. —CN, or —C(=0)OR’:
R* is hydroxyl, halogen, optionally substituted alkyl. optionally substituted haloalkyl,
optionally substituted alkvi, optionally substituted haloalkyl, optionally substituted
alkoxyv, optionally substituted haloalkoxy, NG, —CN, ---C(::O)ORS . OT
—O8(=0)(alkyl):
R’ is optionally substituted atkyl; and

nis1,2,3, 4, 085

~J
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[00185]  In certain embodiments, the bromodomain inhibitor of Formula (811} is of

Formula (JTE-A)
N
RI-¢ |
NN
7 NN
%
R4
73

Y
®h 1H-A),

R2

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crvstal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof.
{00186} In certain embodimenis, the bromodomain inhibitor of Formula (811} is of

Formula (F15-B):

R%  g1eB),

or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
stereocisomer, isotopically labeled derivative, or prodrug thereof, wherein:
R'is €15 alkyls
R%is ~NR¥™R™ or ~OR:
each of R R™, and R™ is independently C.¢ alkyl, Cy.¢ haloalkyl, carbocvelyl, Cie
alkyl substituted by ~NR™R*", or €14 alky! substituted by carbocyclyl or
heterocyclyl, wherein each instance of carbocyclyl or heterocyclvl is optionally
substituted bv one or more groups selected from halogen, Ci¢ alkyl, Ci haloalkyl,
(6 alkyoxy, Cy haloalkoxy, carbonyl, —C(=0){(carbocyelyl), amino, hydroxyl, —Nj,
~NG,, and —~UN, wherein ~C{=0)carbocyclyl) is optionally substituted by one or
more groups selected from halogen, Ci4 alkyl, Cis haloalkyl, Cig altkvoxy, Cis
haloalkoxy, —N;, —NQO», and —CN; or two adjacent groups on any of the carbocvclyl
or heterocyclvi groups may be joined to form a 5- or 6-membered carbocyclvi,
heterocyclyl, arvl, or heteroaryl ring containing up to 2 heteroatoms independently

selected from O, S, and N;

-3
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or R* and R™ are joined to form a 4- to 7-membered carbocyclvl or heterocyclyl ring
containing up to 2 heteroatoms independently selected from O, 8, or N, wherein the
ring 1s optionally substituted by one or more groups selected from Cy alkvl,
hydroxyl, or amino;

provided that when R™ and R* are not joined to form a ring, one of R* and R* is
hyvdrogen;

each of R™ and R” is independently hydrogen or Crsalkyl;

each instance of R’ is independently hydrogen, hydroxyl, halogen, C e alkyl, Crg
haloalkyl, Ci alkoxy, Ci6 haloalkoxy, ~NG;, ~CN, —CF;, ~0OCF;, '---C(::O)()Ri or
C 1.4 alkyl substituted by “NR™R™ or —OH:

R is hydroxyi, halogen, (4 alkvl. Cy¢ haloalkyl, €y alkoxv, Ci¢ haloalkoxy, —NO»,
~CN, ~CF3, ~OCF;, ~C(=0Y0R’, or ~08{=0)(C 14 alkyl);

R”is Cy5 alkyl; and

nis 1,2, 3,4, or 5.

[00187]  In certain embodiments, the bromodomain inhibitor of Formula (811} is of

Formula (BIE-C):

1__<,’N\N
R

Ry (T1-C),

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof.

{06188} In certain embodimenis, the bromodomain inhibitor of Formula (811} is of

Formula (FIE-D):

[00189] (111-D),
or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,

sterecisomer, isotopically labeled derivative, or prodrug thereof.



WO 2017/059319 PCT/US2016/054924

[00198]  In certain embodiments, the bromodomain inhibitor of Formula (811} is of

Formula (BIE-E):

3 .
{(F)n (ITL-E).
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof.

{061%1] In certain embodimenis, the bromodomain inhibitor 1s of formula:

Ci (IBET-762),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

sterecisomer, isotopically labeled derivative, or prodrug thereof.

Compounds of Formala (IV)

[080192]  In certain embodiments, the bromodomain inhibitor 18 an mhubitor disclosed in
international PCT Publication No. WO 2008/092231; U.S. Patent No. 8,053,440; U8, Patent
MNo. 8,889,69%; 11 S, Patent Publication No. 2008/0188467; U.S. Patent Publication No. US
2012/015905; or U8, Patent Publication No. US 2015/06072955, sach of which is
incorporated herein by reference.

160193}  In certain embodiments, the bromodomain inhibitor is of Formula V)

@6
RS 2\ R
g4 W ‘i/\/
” ! i
CER!
R i N\ X 58
R Z ¥ TR

R {Iv),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

stereotsomer, isotopically labeled derivative, or prodrug thereof, wherein:

81
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Xis CRY N, or NV

Y 15 ~CEEQO)-, ~CE=Sy-, —8(=0)0-

®' is hydrogen, halogen, optionally substituted alkyl, optionally substituted heteroalkyl,
optionally substitited alkenvi, optionally substituted alkynyl, optionally substituted
alkoxy, optionally substituted amido, optionally substituied amino, or hydroxyvi;

each of R’ and RY is independently hydrogen, halogen, optionally substituted alkyl,
optionally substituted hetercalkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted alkoxy, optionally substituted amido,
optionally substituted amino, or hydroxyl;

R’ is hydrogen. halogen, optionally substituted alkyl, optionallv substituted heteroalkyl,
optionally substitited alkenvi, optionally substituted alkynyl, optionally substituted
alkoxy, optionally substituted amido, optionally substituted amino, or hydroxvi;

each of R® and R® is independently hydrogen, halogen, optionally substituted alkyl,
optionally substituted hetercalkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted alkoxy, optionally substituted amido,
optionally substituted amino, or hydroxyl;

each of R* and R’ is independently absent, hydrogen, halogen. optionally substituted
alkvl, optionally substituted hetercalkyl, optionally substituted alkenyl, optionally
substituted alkynvl, optionally substituted alkoxy, optionally substituied amido,
optionally substituled amino, or hydroxyl;

R" is hydrogen, halogen, optionally substituted alkyl. optionally substituted heteroalkyl,
optionally substituted alkenyi, optionally substituted alkynyl, optionally substituted
alkoxy, optionally substituted amudo, optionally substituted amino, or hydroxyl;

R’ is absent, hydrogen, halogen, optionally substituted alkyl, optionally substituted
heteroalkyl, optionally substituted alkenvl, optionally substituted alkvnyl, optionally
substituted alkoxy, optionally substifuted amido, optionally substituted amino, or
hyvdroxyl;

R' is hydrogen, halogen, optionally substituted alkyl. optionally substituted heteroalkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituied
alkoxy, optionally substituted amudo, optionally substituted amino, or hydroxyl;

or two substituents attached to adjacent atorms and selected from R R R RO R R
and R'". are joined to form an optionally substituted carbocyclyl, optionally
substituted heterocyclyl, optionally substituted arvi, or optionally substituted

heteroaryl ring,

82
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each W is independently C or N, wherein if W is N the attached substituent R, R, or R’
is absent; and
each === 15 independently a single or double bond, provided two adjacent ===are not both
double bonds.
100194] In certain embodiments, the bromodomain inhibitor of Formula (£Y) is of Formula

(FvV-A)

R4
RY W
N
R? & .
R? (AV-A),

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof, wherein:
X is CRM N, or N®
Y 1s ~C(=0)-, ~C(=8)~, ~S(=0)—
R'" is hydrogen, unsubstituted atkyl, unsubstituted alkenyl, or unsubstituted alkynyi;
each of R' and R’ is independently hvdrogen, halogen, alkyl, alkoxy, or amino;
R’ is hydrogen, halogen, alkyl, alkenyl, alkoxy, amido, or amino;
cach of R® and R® is independently hydrogen, halogen, alkyl. alkoxy, or amino:
each of R* and R’ is independently absent, hydrogen. or halogen:
R’ is hydrogen or halogen;
R’ is absent, hydrogen, alkyl. alkenyl, alkoxy, amido, amino, hydroxyl, or heteroalkyl
wherein the heteroatom is oxygen;
R is hydrogen or alkyl;
or two substituents attached to adjacent atoms and selected from rRURLRY RO R RY
and R', are joined to form a carbocyelvl, heterocyclyl, arvl, or heteroaryl ring;
each W is independently C or N, wherein if W is N the attached substituent R, R’ or R’

is absent; and

double bonds.
[80195]  In certain embodiments, the bromodomain mhibitor of Fornmda (BV) is of Formmila

(IV-B):
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RTO (IV-B).

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, 1sotopically labeled derivative, or prodrug thereof, wherein:

Xis N or CH;

each of R’ and R’ is independently hydrogen or alkoxy:

R is hydrogen, halogen, alkyl, or alkoxy;

each of R® and R® is independently hydrogen, chloride, alkyl, alkoxy; and

R’ is absent, alkoxy, amino, hydroxyl, or alkyl substituted with heterocyclyl.

{00196}  In certain embodiments, the bromodomain inhibitor 15 of formula:

(6]
oM

(RVX-208),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

stereoisomer, isotopically labeled derivative, or prodrug thereof.

Compounds of Formula (V)

[080197]  In certain embodiments, the bromodomain inhibitor 18 an inhibitor disclosed in
ntemational PCT Publication No. WO 2015/013633, which 1s incorporated herein by
reference.

[00198]  In certain embodiments, the bromodomain inhibitor 15 of Formula (V):

o~
L

R
RN (R
~— /Z*/i B
! ~X
ORey
N XA -

or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof, wherein:

XM s CRYY or N;

XPis CRMy or N;
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X is C(R®yor N;
. oA B -
wherein no more than two of X, X%, and X© can be N;

Ring A is of the formula:

AP o

N Q

i i R"‘ n ILTN >~\'\ B Y
Sy 7)\/@5) I R A RN
RA j N7 Cl

Lo

L 15 a bond or of the formula;

“a Ny
/C/ G “"O/ /[v R
N ’ Y

(R} RF)Q

R

SN

each instance of R" is independently hydrogen, halogen, substituted or unsubstituted acyl,
substituted or unsubstituted alkyl, substituted or unsubstituted alkeny!, substituted or
unsubstituted alkynyl, substituted or unsubstituted carbocyclvl, substituted or
unsubsiituted heterocyclyl, substituted or unsubstituied aryl, substituied or
unsubsiituted heteroaryl, —OR™M _N(R™),, -8R, —CN, —SCN, —C(=NR*)R* -
CENRAHORA, —CENRAHNRAY,, —CEORM, —C=0)0RM, —CEONERM),, -
NO,, ~NRAUCEORM, -NRAMCEOORM, -NRMCEOINERAY,, ~OCEORA, -
OC(=0YORM, or ~OCEOINRY,, or about two instances of R are joined to form a
substituted or unsubstituted carbocyclic, substituted or unsubstituted heterocyclic,
substituted or unsubstituted aryl, or substituied or unsubstituted heteroarvi ring;

each instance of R* is independently hvdrogen, substituted or unsubstituted acyi,
substituted or unsubstituted alkyl, substituied or unsubstituted alkenyl, substituted or
unsubstituted alkvnyl, substituted or unsubstituted carbocyclyl, substituted or
unsubstitited heterocyelyl, substitited or unsubstituted arvl, substituted or
unsubstituted heteroaryl, a nitrogen protecting group when attached to a nitrogen
atom, an oxygen protecting group when attached to an oxygen atom, or a sulfur
protecting group when attached to a sulfur atom, or about two instances of R are

ioined to form a substituted or unsubstituted heterocyclic ring;
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R is hvdrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituied alkynyl, substituted
or unsubstituted carbocyclvi, substituted or unsubstituted heterocvclvl, substituted or
unsubstituted arvl. substituted or unsubstituted hetercaryl, —-C (=O)Rm, ~{ (ZG)()RB],
~CEOINREY,, or a nitrogen protecting group, or R® and RE are joined to form a
substituted or unsubstituled heterocyclic ring;

each instance of R®! is independently hydrogen, substituted or unsubstituted acyl,
substituted or unsubstituted alkvi, substituted or unsubstituted alkenyl, substituted or
unsubstituted atkynyl, substituted or unsubstituled carbocyclvl, substituted or
unsubstituted heterocyclvl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, a nitrogen profecting group when attached 1o a nitrogen
atom, or an oxygen protecting group when attached to an oxygen atom, or about two
instances of R®! are joined to form a substituted or unsubstituted heterocyclic ring;

RY is hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkyl.
substituted or unsubstituted alkenyl, substituted or unsubstituied alkynyl, substituted
or unsubstituted carbocyclyl, substituled or unsubstituted heterocvclyl, substituted or
unsubstituted arvi, substituted or unsubstituted hetercaryl, -C (ZO)RACJ, —C(ZO)ORACJ,
~CEOIN(R™YY,, or a nitrogen protecting group, or R® and R® are joined to form a
substituted or unsubstituted heterocyclic ring;

each instance of R™! is independently hydrogen, substituted or unsubstituted acyl,
substituted or unsubstituted alkyl, substituted or unsubstituted alkenvl, substituted or
unsubstitited alkynvl substituted or unsubstituted carbocyclyl, substitited or
unsubstituted heterocyclyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, a nitrogen protecting group when attached to a mitrogen
atom, or an oxvgen protecting group when attached fo an oxygen atom, or about two
instances of R™! are joined to form a substituted or unsubstituted heterocyclic ring;

each instance of R” is independently hydrogen, halogen, substituted or unsubstituted acyl,
substituted or unsubstituted alkyl, substituted or unsubstituted alkenvl, substituted or
unsubstituted alkynyi, substituted or unsubstituied carbocyclvi, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroarvi, —OR"L SNERPY,. SR —ONL —SON, —C(=NR"HRP! -
CENRPHORY . ~CENRPHNGRPY,, ~CEORY!, -CE=O0ORY, -C=0INRPY,, -
NO:, -NRP'C(=0)R!, NRP'CE=OORY NRP'C(=ONRY ), -0CEORY, -
OCEOORD!, or —OCEGINRPY),, or about two instances of RY are joined to form a
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substituted or unsubstituted carbocyclic, substituted or unsubstiiuted heterocyclic,
substituted or unsubstituted aryl, or substituied or unsubstituted heteroarvl ring;

each instance of R is independently hydrogen, substituted or unsubstituted acyl,
substituted or unsubstituted alkyl, substituted or unsubstituted alkeny!, substituted or
unsubstituted alkynvl, substituted or unsubstituted carbocyclyl, substituted or
unsubsiiiuied heterocyclyl, substituied or unsubstituled arvl, substituted or
unsubstitited heteroaryl, a nitrogen protecting group when attached to a nitrogen
atom, an oxygen protecting group when attached to an oxygen atom, or a sulfur
protecting group when atiached to a sulfur atom, or about two instances of R®' are
joined to form a substituted or unsubstitited heterocyclic ring;

R is hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenvi, substituted or unsubstituted alkynyl, substituted
or unsubstituted carbocvelyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted arvl, substituted or unsubstituted heteroaryl, ~C(=0)R", ~C(=0YOR",
~C{=0NR™Y),, or a nitrogen protecting group:

each instance of R is independently hydrogen, substituted or unsubstituted acyl,
substituted or unsubstituted alkyl, substituted or unsubstituted alkeny!, substituted or
unsubstituted alkynyl, substituted or unsubstituted carbocyclvl, substituted or
unsubsiituted heterocyclyl, substituted or unsubstituied aryl, substituied or
unsubstituied heteroaryl, a nitrogen protecting group when attached {0 a nitrogen
atom, or an oxygen protecting group when attached to an oxygen atom, or about two
instances of R™ are joined to form a substituted or unsubstituted heterocyclic ring;

each instance of R' is independently hydrogen, halogen, substituted or unsubstituted acyl,
substituted or unsubstituted alkyl, substituted or unsubstituted alkeny!, substituted or
unsubstituted alkynyl, substituted or unsubstituted carbocyclvl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted aryl, substituied or
unsubsiituted beteroaryl, —OR™, -N(R"™),, —SR™, -CN, -8CN, —-C{=NR"HR"!, -
CENRDYORY, —CENRTHNERY ), ~CEORY, —C=0)0R™, ~CEOINER™,, -NG,,
NRICEORY, -NRIICEOORY, -NRICEOINR ™, ~0CEORT, -
OCEOOR™, or —OCEOINR™,, or about two instances of R are joined {o form a
substituted or unsubstituted carbocyclic, substituted or unsubstituted heterocyclic,
substituted or unsubstituted aryl, or substituted or unsubstituted heteroary! ring;

each instance of R™' is independently hydrogen, substituted or unsubstituted acyl,

substituted or unsubstituted alkyl, substituied or unsubstituted alkenyl, substituted or
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unsubstituted alkynyi, substituted or unsubstituied carbocyclvi, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, a nitrogen protecting group when attached to a mitrogen
atom, an oxygen protecting group when attached to an oxvgen atom, or a sulfur
protecting group when attached to a sulfur atom, or about two instances of R™! are
ioined to form a substituted or unsubstituted heterocyclic ring;

ais@ 1,2, 3.4, 0or5;

dis0, 1, 0r2;

fis 0,1, 2, 30ord; and

gis0, 1,2, 0r3.

{00199}  In certain embodiments, the compound of Formula (V} is of Formula (V-A}).

(V-A),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, 1sotopically labeled derivative, or prodrug thereof.

{80200}  In certain embodiments, the compound of Formula (V) is of Formula (V-B):

C
RB-N’R
(R
SN XP
. N/ —~ XA
O. #
N (V-B),

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
sterecisomer, isotopically labeled derivative, or prodrug thereof.
{00261}  In certain embodiments, the compound of Formula (V} is of Formula (V-C}.

RB RC
\ % /\/XB
XH

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

(v-Cj,

stereoisomer, 1sotopically labeled derivative, or prodrug thereof.

[002062]  In certain embodiments, the compound of Formula (V) is of Formula (V-B):
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or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, 1sotopically labeled derivative, or prodrug thereof.

[80263]  In certain embodiments, the compound of Formula (V) is of Formula (V-E):

(V-E}),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, 1sotopically labeled derivative, or prodrug thereof.
[00204]  In certain embodiments, the compound of Formula (V) is of Formula (V-F}:
C
N e (R4
AL NN
N ),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

stereoisomer, 1sotopically labeled derivative, or prodrug thereof.

{00205]  In certain embodiments, the compound of Formula (V) i3 of Formula (V-{}:

N (R
JTNTTE

i
) ’,jivXA
(V-G),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof.

[80286] In certain embodiments, the compound of Formula (V) is of Formula (V-H):

. RC
RE.N
W N
N7 ) ﬁg N7V xB
i l
(V-H),
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or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereotsomer, isotopically labeled derivative, or prodrug thereof
{00207} In certain embodiments, the corpound of Formula (V) 1s of Formula (V=)

~
L.

\ (RJ

/\/ XL
Uﬁ x\ (V-d).

or a pharmaceutically acceptable salt, solvaie, hydrate, polyvmorph, co-crysial, tautorer,
stereoisomer, 1sotopically labeled derivative, or prodrug thereof.

[00208]  In certain embodiments, the bromodomain inhibitor is of the formula:
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I
e
]
I
P
)
~

N, TN
AN
Wa

BN N

L~

>

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

sterecisomer, isotopically labeled derivative, or prodrug thereof.

Compounds of Formala (V)
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[0020%9]  In certain embodiments, the bromodomain inhibitor 18 an inhibitor disclosed in
ntemational PCT Publication No. WO 2015/1170553, which 1s incorporated herein by
reference.

(0606210} In certain embodiments, the bromodomain inhibitor is of Formula (Vi)

Q ,REz D2

. PN /

H2 B2
R L \F':"A\Yz ‘\R\ )n

ng‘ N /& / 7N W2

G } {

i il?Fz N N

w2 VD),

or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
stereocisomer, isotopically labeled derivative, or prodrug thereof, wherein:
=== i3 a single or double bond;
W’ is ~C(=0)0R™Y, ~CEOINER YL, -SEOMORY, —SEOMNER ), -S(=0),0R™,
RYZ RYC que

S 3
o Ao e
O i
n !,
-8 (::::(})ZN(RW");, i , \/2 . k,z , or

54

N —"\/(RAZ)k
Z

each instance of R™? is independently hydrogen, substituted or unsubstituted acyl,
substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyi, substituted or unsubstituied carbocyclvi, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroarvl, an oxygen protecting group when attached to an oxygen
atom, or a nitrogen protecting group when attached to a nitrogen atom, or two
instances of RV are joined to form a substituted or unsubstituted heterocyelic or
substituted or unsubstituted heteroaryl nng;

RY? is hydrogen, substituted or unsubstituted ), alkyl, or a nitrogen protecting group;

RY" is hydrogen, halogen, or substituted or unsubstituted C . alkyl;

2 is RP or —ORCZ;

X% ig -0, &, ~N (RX?‘)----, or ~{{ R**Y,—, wherein each instance of R** is mdependently
hvdrogen, halogen, substituted or unsubstituted Cy alkyl, or a nitrogen profecting

group when attached {o a nitrogen atom;
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Y¥is N or CR%:

77 is —0—, —N{R™)}- or ~C(R™),—, wherein each instance of R™ is independently
hvdrogen, halogen, substituted or unsubstituted acvl, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted carbocvelyl, substituted or unsubstituted heterocyclyl,
substituted or unsubstituted arvl, substituled or unsubstituted heteroarvl, or a nitrogen
protecting group when attached to a nitrogen atom. or about two instances of R”” are
joined to form a substituted or unsubstituted carbocyclic or substituted or
unsubstituted heterocyclic ring;

each instance of R™ is independently hydrogen, halogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted carbocyclyl, substituted or unsubstituted heterocvelyl,
substituted or unsubstituted arvl, substituted or unsubstituted heteroaryl, —OR* -
NR),. ~SRM (N, -SCN, ~CENRMYRM™ _CENRMHORM -
CENRPONERM Y, ~CEORM, - C=0)0RM, ~C=0NR™),, -NO,, -
NRAMCEORM SNRAMC(=0I0RM -NRACEOINRMY,, ~OC(=0RAM,
OCEGORM™ or —OC{=OIN(R™M?),, wherein each instance of R*is independently
hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenvi, substituted or unsubstituted alkynyl, substituted
or unsubstituied carbocyclyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, a nitrogen protecting group
when aftached to a nifrogen atom, an oxygen protecting group when attached to an
oxygen atom, or a sulfur profecting group when atlached 1o a sulfur atom, or about
two R groups are joined to form a substituted or unsubstituted heterocyclic or
substituted or unsubstituted heteroarvl ring;

kis0,1.2.3,4,5,6,7, 8. 0or9;

each instance of R™ is independently hydrogen, halogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenvl, substituted or unsubstituted alkvnyl,
substituted or unsubstituted carbocyclyl, substituted or unsubstituted heterocyelyl,

substituted or unsubstituted aryl, substituted or unsubsiituted heteroaryl, —0RB23, -

N(RP™,, —SRPH _CN, —SCN, —C(=NRPHRPH _C(=NRPHORP?, -

CENRPNRD™,, ~CEORPY —C=00RP?, - CEOINRP™,, ~NO,,

NRPAC(=0RP? NRPACE=0ORPY, - NRFPCEONRF),, -OC=0IRPH, -

OCEOORPE, or —~OC(=0IN(R?™),, wherein each instance of R¥is independently
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hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkvi,
substituted or unsubstituted alkenyl, substituted or unsubstituied alkynyl, substituted
or unsubstituted carbocyclvi, substituted or unsubstituted heterocvclvl, substituted or
unsubstituted arvl, substituted or unsubstituted hetercaryl, a nitrogen protecting group
when atiached to a nitrogen atom, an oxygen protecting group when attached to an
oxygen atorm, or a sulfur protecting group when attached to a sulfur atom, or about
two R®™ groups are joined to form a substituted or unsubstituted heterocyclic or
substituted or unsubstituted heteroarvi ning;

mis0, 1,2 0r3;

R“ s hvdrogen, substituted or unsubstituted acvl, substituted or unsubstituted alkyi,
substituted or unsubstituted alkenvl, substitited or unsubstituted alkynyl, substituted
or unsubstituted carbocyclyi, substituted or unsubstituted heterocvclyl, substituted or
unsubstituied aryl, substituted or unsubstituied heteroaryl, or an oxygen protecting
group;

each instance of R is independently hydrogen, halogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted altkyvuyl,
substituted or unsubstituted carbocyclyvl, substituted or unsubstituted heterocyclyl,
substituted or unsubstituted aryl, substitited or unsubstituted heteroaryl, ~OQRP
N(RP?Y,, ~SRP% _CN, ~SON, ~C(ENRPHRP? LOENRPORPS, -
CENRPNRD™,, ~CEORP, —CEOYORP, —CEOINRD™),, -NO», —
NRPPC(=0)RPR, NRPPCE00ORP? NRPPCE=0INRDY™),, —OCE=ORPH -
OCEOIORY™. or ~OC(=0INRP™),, wherein each instance of R is independently
hydrogen, substituted or unsubstituted acyl, substituted or unsubstiiuted alkyl,
substituted or unsubstituted alkenyi, substituted or unsubstituted alkynyl, substitutec
or unsubstituied carbocyclyi, substituted or unsubstituted heterocvclvl, substituted or
unsubsiituted aryl, substituted or unsubstituied hetercaryl, a nitrogen protecting group
when atiached {0 a nitrogen atom, an oxygen protecting group when attached to an
oxvgen atorn, or a sulfur protecting group when attached to a sulfur atom, or about

D2
fwo R™

groups are joined fo form a substituted or unsubstituted heterocyclic or
substituted or unsubstituted heteroary! ring;

nis O, 1, or2;

R™ is hydrogen, substituted or unsubstituted alky!, substituted or unsubstituted alkenyl,

substituted or unsubstituted alkynyl, substituted or unsubstituted carbocyelyl

B
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substituted or unsubstituted heterocvelyl, substituted or unsubstituted aryl, substituted
or unsubstituted heteroarvl, or a mirogen protecting group;

R is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted carbocyciyl,
substituted or unsubstituted heterocyclvl, substituted or unsubstituted arvi, substituted
or unsubstituied hetercaryl, or a nitrogen protecting group;

R% s hydrogen, halogen, or substitited or unsubstituted Cy.¢ alkyl; and

R™ is hydrogen, halogen, or substituted or unsubstituted C ¢ alkyl;

or R and R are joimed to form a substituted or unsubstituted phenyl ring.

{00211}  In certain embodiments, the bromodomain inhibitor of Formula (V) i1s of Formula

(VI-A):

QDZ

RH2 ( >/k , R sz)m
RET TR WN"’\(RM

F2

(VE-A),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
sterecisomer, isotopically labeled derivative, or prodrug thereof.
{00212} In certain embodiments, the bromodomain inhibitor of Formula (V1) is of Formula

(VI-B):

R?  R%m (yip)

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
sterecisomer, isotopically labeled derivative, or prodrug thereof.

160213} In certain embodiments, the bromodomain inhibitor of Formula (V) is of Formula

(VI-C)

RBZ\ O

i

f R"}/'L( ] (RF‘Z
l‘\/ z?

,Q
R (VI-C).
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or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

stereoisomer, isotopicai ty tabeled dertvative, or prodrug thereot, wherein:

each instance of R is independently hydrogen. halogen, substituted or unsubstituted

jis

alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted carbocyclyl, substituted or unsubstituted heterocvelyl,
substituted or unsubstituted arvl, substituted or unsubstituted heteroaryl, -OR™", -
NRMY, -SR® N, ~8CN, ~CENRSIRM, -CENRMHYORM -
CENRONRN,, ~C(=0R™, ~CE00R™, —C(=0INR™™),, -NO,,
NRMZCEORN, —NRMOE0IOR™, NREIPCEOINRS Y, ~OCEORS, -
OCE=OIORM or —OC(EOINRS),, wherein each instance of R**is independently
hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenvi, substituted or unsubstituted alkynyl, substituied
or unsubstituied carbocyclyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted arvl, substituted or unsubstituted heteroaryl, a nitrogen protecting group
when attached to a nitrogen atom, an oxygen protecting group when atiached to an
oxygen atom, or a sulfur protecting group when attached to a sulfur atom, or two R®™
groups are joined to form a substituted or unsubstituted heterocyclic or substituted or
unsubstituted heteroaryl ring; and

01,23, 0r 4.

[80214] In certain embodiments, the bromodomain inlibitor of Formula (V1) 15 of Formula

(VI-D):

B2 RD?
2 \R\‘BZ‘)”‘ e}
/\/[( —"_\ (R/-\?
O Cl
R (VI-D)

or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,

sterecisomer, isotopically labeled derivative, or prodrug thereof.

[80215]  In certain embodiments, the bromodomain inhibitor is of the formula:
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or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
sterecisomer, isotopically labeled derivative, or prodrug thereof.
{00216}  In certain embodiments, the bromodomain inhibitor is of the formula;

Q. v/

Q 7/
Oy LI INC ' L0
= 7&\ e S - o
N ¢ N N\ /
]
L/ N/\\N//( / A\\’/[(N t‘\f\m/g ' /\\/J(N’
i C »:?! /\7 N =
A
N/w NN\
/
N N
\ > \ >
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, 1sotopically labeled derivative, or prodrug thereof.
{00217}  In certain embodiments, the bromodomain inhibitor is of the formula:

Q. 7 0>

—N !’ - N /

ESSE N O S = d O
oty Ot
| Nz { | N e (\1
{ AN H N/\

AN N‘\

> B

o8
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S H
O 7/
N
\\ /5\3 \ (\)\{}Q
3 o / N
\‘\f\? "’\N i/ N
H

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof.

100218] Compounds of Formula (Vi)

[86219] In ceriain embodiments, the bromodomain mhibitor 1s an mhibitor disclosed in
international PCT Publication No. WO 2015/117083, which is incorporated heremn by
reference.

[80228]  In certain embodiments, the bromodomam nhibitor is of Formula (VEH):
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(R
R "N/zﬁrfévg R®™), ©
RGSB!\N \N"ﬁ\ 3 /}?\ N “4’?\;‘—*\/(9\4‘)
R d (7
RE (VI),

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
sterecisomer, isotopically iabeled derivative, or prodrug thereof, wherein:

each instance of === i3 independently a single or double bond;

X7 15 —O—, 8-, ~N(R* ), or —C(R™),—, wherein each instance of R is independently
hydrogen, halogen, substituied or unsubstituted Ty alkyl, or a nitrogen protecting
group when attached to a nitrogen atom;

Y is Nor CRY, wherein R" is hydrogen, halogen, or substituted or unsubstituted C .o
alkvl;

77 is 0, ~N{R™}- or ~C(R**),~, wherein each instance of R” is independently
hyvdrogen, halogen, substituted or unsubsiituted acyl, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenvl, substituted or unsubstituted alkvnyl,
substituted or unsubstituted carbocyclyl, substituted or unsubstituted heterocyelyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, or a nitrogen
protecting group when attached to a nitrogen atom, or about two instances of R* are
ioined to form a substituted or unsubstituted carbocvclic or substituted or
unsubstituted haterocyclic ning;

each instance of R™ is independently hydrogen, halogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenvl, substituted or unsubstituted alkyvnyl,
substituted or unsubstituted carbocyclyi, substituted or unsubstituied heterocycivi,

substituted or unsubstituted aryl, substituted or unsubsiituted heteroaryl, —ORAsa, -

N(R™M,, SR _CN, —SCN, —CENRYIRM? _CENRYHORM -

CENRMIYNRY™,, ~C=0IRM, ~C(=0)0RM, ~C(=0)N(R™),. ~NO,, ~

NRACEOIRME ANRABCEOIORME, NRABCE=OINRAY),, ~0CEORA -

OCEOYORM or —OCECINRYM™Y,, wherein each instance of R s independently

hvdrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkyl,

substituted or unsubstituted alkenyl, substituted or unsubstituied alkynyl, substituted
or unsubstituted carbocyclyl, substituled or unsubstituted heterocvclyl, substituted or

unsubstituted arvi, substituted or unsubstituted hetercaryl, a nitrogen protecting group
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when attached to a nitrogen atom, an oxygen protecting group when atiached to an
oxygen atom, or a sulfur profecting group when atlached 1o a sulfur atom, or about
two R groups are joined to form a substituted or unsubstituted heterocyclic or
substituted or unsubstituted heteroarvl ring;

pis0,1,2,3,4,5. 6,7, or &

each instance of R™ is independently hydrogen, balogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenvl, substituted or unsubstituted alkvnyl,
substituted or unsubstituted carbocyclyl, substituted or unsubstituted heterocyelyl,
substituted or unsubstituted aryl, substituted or unsubsiituted heteroaryl, —ORssa, -
N(R®™,, —§RPH _CN, -SCN, —C(=NRPHR _C(=NRFHORP? -
CENRPNRD™,, ~CEORP? —C=0H0RP?, - CEOINRD ™, ~NO,, ~
NRPCEOIRP? ANRPPCEOIOREH ANRFUYC(=0INRS), -OC(=0IRP -
OCEOORD?, or —OC(=0IN(R?),, wherein each instance of R¥is independently
hvdrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituied alkynyl, substituted
or unsubstituted carbocyclyl, substituled or unsubstituted heterocvclyl, substituted or
unsubstituted arvi, substituted or unsubstituted hetercaryl, a nitrogen protecting group
when attached to a nitrogen atom, an oxygen protecting group when attached to an
oxygen atom, or a sulfur protecting group when attached to a sutfur atom, or abowt
two R groups are joined o form a substituled or unsubstituted heterocyclic or
substituted or unsubstituted heteroaryl nng;

gqis0,1,2 or3;

R“ is hydrogen, substituied or unsubstituted acyl, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituied alkynyl, substituted
or unsubstituied carbocyclyi, substituted or unsubstituted heterocvclvl, substituted or
unsubstituted aryl, substituted or unsubstituied hetercaryl, or an oxygen protecting
SrOUp;

R™ is hydrogen, halogen, substituted or unsubstituted alkyl, substituted or unsubstitutes
alkenyl, substituted or unsubstituted atkynvi, substituted or unsubstituted carbocyclyl,
substituted or unsubstituted heterocyelyl, substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl, —OR™? —N(R"™),, -SR™™ _CN, -SCN, -

C (:NRD}&\)RD%: ~C(=N E{D%)ORDM, e (:NRD%)N (E{D%)% e (ZO)RDM’
CEOYORP® —CEOINERT™Y,, ~NQ,, -NRPPCEOR™. -NRPCEOORD™, -
NRPPC=0INRDY,, —0CEOIRD™, _OCECIORY™, or —OCEOINRPM),, wherein
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each instance of R”*is independently hvdrogen, substituted or unsubstituted acvl,
substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyi, substituted or unsubstituted carbocyclvl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroarvl, a nitrogen protecting group when attached io a nitrogen
atom, an oxygen profecting group when attached to an oxygen atom, or a sulfur

D3a DAl ]
R™™ groups are joined

protecting group when attached to a sulfur atom, or about two
{o form a substituted or unsubstituted heterocvclic or substituted or unsubstituted
heteroarvl ring;

Ring A is substituted or unsubstituted, 3- to 6~-membered, monocyclic, heterocyclic or
heteroaryl ring;

each instance of R" is independently hydrogen, halogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted carbocyclvl, substituted or unsubstituted heterocycivi,
substituted or unsubstituted aryl, substituted or unsubsiituted heteroaryl, ---ORﬁa,
NR™,, -8R N, —-8CN, —-C(=NRPHR™? —CENRPHOR™, —CENRPINERDY,,
~C=OIR™, —C(=0)OR™, —C=0IN(R™), -NO,, -NRPC=0RM, -
NRPCEOHOR™, -NRPUCEOINR P, ~0CE0)R™, ~0C=00OR™, -
OCEOIN(R™,, or a nitrogen protecting group when attached to a nitrogen atom,
wherein each instance of R is independently hydrogen, substituted or unsubstituted
acyl, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyi,
substituted or unsubstituted alkynyl, substitited or unsubstituted carbocvcivl,
substituted or unsubstituted heterocyelyl, substituted or unsubstituted aryl, substituted
or unsubstituted heteroarvl, a nitrogen protecting group when attached to a nitrogen
atom, an oxygen protecting group when attached to an oxvgen atom, or a sulfur
protecting group when attached to a sulfur atom, or about two R™ groups are joined
to form a substituted or unsubstituled heterocyclic or substituted or unsubsiituted
heteroaryl ring;

ris0©, 1,2, 3,4, 5.6, 7 or8;

R™ is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted carbocycivl,
substituted or unsubstituted heterocvclyl, substituted or unsubstitited arvi, substituted
or unsubstituied heteroaryl, or a nitrogen protecting group:

13 . .
RY i3 hydrogen, halogen, or substituted or unsubstituted Ci6 alkyl; and
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R s hydrogen, halogen, or substifuted or unsubstituted ;¢ alkyl;

or R® and R are joimed to form a substituted or unsubstituted phenyl ring.
{80221} In certain embodiments, the bromodomain inhibitor of Formula (VIl) is of
Formula (VE-A):

(RJC%\
R‘"“

(VII-A),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, 1sotopically labeled derivative, or prodrug thereof, wherein:
each instance of R is independently hydrogen, halogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenvl, substituted or unsubstituted atkynyl,
substituted or unsubstituted carbocyclyl, substituied or unsubstituted heterocyclyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, —ORKBa, —
N(RM, _GR™® _CN, -SON, ~CENREHRM? _CENREPHORS -
CENRMUNRS,, ~CEORSE, -CEOYORSE, —CEOINRS™,, -NO,, -
NRMO=0IRS? NREOUCEO)ORS? - NRMCEOINRN ™), —0CEORM -
OCEOORM. or ~OCEOINRS™,, wherein each instance of R*™ is independently
hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkvi,
substituted or unsubstituted alkenyl, substituted or unsubstituied alkynyl, substituted
or unsubstituted carbocyclvi, substituted or unsubstituted heterocvclvl, substituted or
unsubstituted arvl, substituted or unsubstituted hetercaryl, a nitrogen protecting group
when attached to a nifrogen atom, an oxygen protecting group when attached to an
oxvgen atorn, or a sulfur protecting group when attached to a sulfur atom, or two R®
groups are joinad to form a substituted or unsubstituted heterocyclic or substituted or
unsubstituted heteroaryl ring; and
sis{, 1,2, 3, 014

[00222]  In certain embodiments, a compound described herein is of Formula (1¥1-B):



WO 2017/059319 PCT/US2016/054924

(111-B),

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereotsomer, isotopically labeled derivative, or prodrug thereof

{00223}  In certain embodiments, a compound described herein is of Formula (T¥-O):

J3

N
. f
N\ Y RDS
N

R3¢ S (R\BB)Q O
RGs}\Pﬁ N ’j(‘\ . ] N /\;RAS)p
RFO XN ]
/ 73
(:3’0 \
R (I1-C),

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof.

180224}  In certain embodiments, the bromodomain inhibitor is of the formula;

Ny

v

N / o
s /;\O

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
sterecisomer, isotopically labeled derivative, or prodrug thereof.

1002258} Compounds of Formula (Vi)

[86226] In ceriain embodiments, the bromodomain mhibitor 1s an mhibitor disclosed in
international PC'T Publication No. WO 2015/117055, which is incorporated herein by
reference.

{63227  In certain embodiments, the bromodomain inhibitor is of Formula (VI
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pesa-in:

5 83 (RB1 RB?)
[00228] R® R R % v,
or pharmaceutically accepilable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

stereoisomer, isotopically labeled derivative, or prodrug thereof, wherein:

Alig —N(R }-or —C(R4)2—;

R' is hydrogen, halogen, substituted or unsubstituted alkyvl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkvnvi, substitited or unsubstituted carbocyclvl,
substituted or unsubstituted heterocycivl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroarvl;

R’ and R’ are each independently hydrogen, substituted or unsubstituted alkyl, substituted
or unsubstituted alkenvl, substituted or unsubstituted alkvnyl, substituted or
unsubstituied carbocyclyl, substituled or unsubstituted heterocyelvl, substituted or
unsubstituted aryl, substituted or unsubstituted hetercaryl, —-C(= O)R™, —C(=0)OR",
~C(=0N(RPY),, or a nitrogen protecting group, wherein each instance of RPis
mdependently hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkyvovl,
substituted or unsubstituted carbocvelyl, substituited or unsubstituted heterocyelyl,
substituted or unsubstituted arvl, substituted or unsubstituted heteroaryl, a nitrogen
protecting group when attached to a nifrogen atom, an oxvgen protecting group when
attached 1o an oxvgen atom, or a sulfur protecting group when atfached to a sulfur
atom. or about two R” groups are joined to form a substituted or unsubstituted
heterocyclic or substituted or unsubstituted hetercaryl ring, or a nitrogen protecting
group when attached to a nitrogen atonmy

R’ is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted carbocyelyl,
substituted or unsubstituted heterocyclvl, substituied or unsubstituted arvl, substituted
or unsubstituted heteroaryl, —CE=ORY, —C=00RYY or —CEONRPY,, wherein
each instance of R°' is independently hydrogen, substituted or unsubstituted acyl.
substituted or unsubstituted alkvi, substituted or unsubstituted alkenyl, substituted or

unsubstituted atkynyl, substituted or unsubstituled carbocyclvl, substituted or
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unsubstituted heterocycivl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroarvl, a nitrogen protecting group when attached to anitrogen
atom, an oxygen protecting group when attached to an oxygen atom, or a sulfur
protecting group when attached to a sulfur atom, or about two R®? groups are joined
1o form a substituted or unsubstituled heterocyclic or substituted or unsubstituted
hetleroaryl ring, or a nitrogen protecting group when attached 1o a nitrogen atom;

each instance of R®' is independently hydrogen, halogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenvl, substituted or unsubstituted alkynyl,
substituted or unsubstituted carbocyclyl, substituied or unsubstituted heterocyelyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, ~OR®'? —
NRP™,, -SRP LON, -SCN, ~CENRPHRP _C=NRPMORM, -
CENRPINERP™,, ~C(=0)RP -C(=0)0RP ~C(=0INRP ™), ~NO,, -
NRPCE=0)RPE NRPACE=00RP !, NREPC(E=0INGRDY,, —0CE=0iRER -
OCEOORY?, or ~OCEOIN(RP ), wherein each instance of R™?is independently
hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkvi,
substituted or unsubstituted alkenyl, substituted or unsubstituied alkynyl, substituted
or unsubstituted carbocyclvi, substituted or unsubstituted heterocvclvl, substituted or
unsubstituted arvl, substituted or unsubstituted hetercaryl, a nitrogen protecting group
when atiached to a nitrogen atom, an oxygen protecting group when attached to an
oxygen atorm, or a sulfur protecting group when attached to a sulfur atom, or about
two R®™ groups are joined to form a substituted or unsubstituted heterocyclic or
substituted or unsubstituted heteroarvi ring;

each instance of R is independently hydrogen, halogen, substituted or unsebstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted carbocvclvi, substituted or unsubstituted heterocycivl,
substituted or unsubstituted arvi, substituied or unsubstituted heteroaryi, ~OR™#
N{R®™),, SR (N, —SCN, —C(=NRPFYRP? _CE=NRPHORPS -
CENRPNERP?,, —C=0RPE —C(=00RP? ~CE0INRE),, -NO,, -
NRPPCEOR™, -NRPPCEOOR™, -NRPHC(=0INRP™ ), ~OCE=OR™, -
O :::O}ORBE&, or —(}C(::::O)N(RBza)z, wherein each instance of R¥%ig mdependently
hvdrogen, substituted or unsubstituted acvl. substituted or unsubstituted alkyl,
substituted or unsubstituted alkenvl, substitited or unsubstituted alkynyl, substituted
or unsubstituted carbocyclyi, substituted or unsubstituted heterocvclyl, substituted or

unsubstituied aryl, substituted or unsubstituied heteroaryl, a nilrogen protecting group
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when attached to a nitrogen atom, an oxygen protecting group when atiached to an
oxygen atom, or a sulfur profecting group when atlached 1o a sulfur atom, or about
two R groups are joined to form a substituted or unsubstituted heterocyclic or
substituted or unsubstituted heteroarvl ring;

each instance of R™ is independently hyvdrogen, halogen, substituted or unsubstituted
alkyl, substituted or umsubstituted alkenyl, substituied or unsubstitided alkynyl,
substituted or unsubstituted carbocvclyl, substituted or unsubstitiied heterocyelyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, ~OR®*® -
N(R;B%:)z, —SRBSE‘, —CN, -SCN. -C (::NRBSa)RBSaﬂ _C (::NR‘B%)ORBMj _
CENRPHNR ), ~C=0R™, -C(=0)0R™, —~C(=0IN(R*™),, -NO,. -
NRZPPCE=0IRD?, -NREPCEOIORDP NRPPCEOINRT,, ~OC(=0RP -
OC(=0YORP?, or ~OCE=0IN(RP™),, wherein each instance of R®?is independently
hyvdrogen, substituted or unsubstituted acyl, substituted or unsubstituted atkyl,
substituted or unsubstituted alkenvl, substituted or unsubstituted alkynyl, substituted
or unsubstituted carbocycivi, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted arvi, substitited or unsubstituted heteroarvl, a nitrogen prolecting group
when attached to a nitrogen atom, an oxygen protecting group when attached to an
oxygen atom, or a sulfur protecting group when attached to a sulfur atom, or abowt
two R® sroups are joined to form a substituted or unsubstituted heterocyelic or
substituted or unsubstituted hetercary! ring;

each instance of R is independently hydrogen, halogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenvl, substituted or unsubstituted alkvnyl,
substituted or unsubstituted carbocyclyl, substituied or unsubstituted heterocyelyl,
substituted or unsubstituted arvl, substituted or unsubstituted heteroaryl, —OR®*, —
NRP™,, -SRPH ON, -SCN, ~CENRPHRM _C=NRPMORP™, -
CENRMIINRPMY,, ~CEORPM -CE=OORPY, -CE0INRPY,, -NO, -
NRPHUCE=0RP NRPPC=0)0RP? -NRECEOINRDY),, —0CE=OIRPS -
OCEOMOR®, or —OC(=0N(R™),, wherein each instance of R™is independently
hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkvi,
substituted or unsubstituted alkenyl, substituted or unsubstituied alkynyl, substituted
or unsubstituted carbocyclvi, substituted or unsubstituted heterocvclvl, substituted or
unsubstituted arvl, substituted or unsubstituted hetercaryl, a nitrogen protecting group
when atiached to a nitrogen atom, an oxygen protecting group when attached to an

oxygen atorm, or a sulfur protecting group when attached to a sulfur atom, or about
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B43 - “ . . . .
two R™™ aroups are joined to form a substituted or unsubstituted heterocyclic or
substituted or unsubstituted heteroary! ring;

mis 0 or an integer between 1 and 8, inclusive;

pis O or an integer between 1 and 4, mclusive;

Ci) ??m 1
T AR )
3. . Ly A AN
ecach of L' and L* is independently a bond. R (O Y , Y ,

¢l cl
RC'F RC‘\ R R

L‘(’S\ffj k% f’ or  RYROT.

each instance of R” is independently hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted
or unsubstituted carbocyclvi, substituted or unsubstituted heterocvclvl, substituted or
unsubstituted arvl, substituted or unsubstituted heteroaryl, or a nitrogen protecting

Ra";
i

N .

group; or, if L' is k4 \5‘?, then R* of L and one instance of R”' that is ortfio to L'

are joinad to form a substituted or unsubstituted heterocyclic ring or substituted or

unsubstituted heteroaryl ring; and
each instance of R° is independently hydrogen, halogen, substituted or unsubstituted

alkyl, substituted or unsubstituted alkenvl, substituted or unsubstituted alkyvnyl,

substituted or unsubstituted carbocyclyl, substituted or unsubstituted heterocyclyl,
substituted or unsubstituted aryl, substituted or unsubsiituted heteroaryl, —OR“a, -
N(RTY,, —8R —CN, ~C(=O0R™?, ~C(=0)OR™", —C(=OINRT™,, —
NEPOEOIRT ANREWCEOQIORT?, -NREPCE=0INREY,, ~OCE=OR, or -
OCEOINER™,, wherein each instance of R is independently hydrogen, substituted
or unsubstituied acyl, substituted or unsubstituied alkyl, substituted or umsubstituted
alkenyl, substituted or unsubstituted atkvnvi, substitined or unsubstituted carbocyclvl,
substituted or unsubstituted heterocvelyl, substituted or unsubstituted aryl, substituted
or unsubstituted heteroarvl, a nitrogen protecting group when attached {o a nitrogen
atom, an oxygen protecting group when attached to an oxygen atom, or a sulfur
protecting group when attached to a sulfur atom, or about two R groups are joined
1o form a substituted or unsubstituted heterocyclic or substifuted or unsubstituted
heteroaryl ring.

[060229]  In certain embodiments, the compound of Formula (VIEE) is of Formula (Vi{i-A):
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Rilﬁ\zi&:gt’ ,flj\i

0 N “ ~
rES  (R%) (R

R m (VIL-A),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof.

{06236} In certain embodiments, the compound of Formula (VEI) is of Formula (VEHI-B)

2

E?c.
RT NN, L
¢[ oY
5 N =A
:

3 RB3

4

NN 2 I)
(R,

(R

MVI-B).

or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
stereotsomer, isotopically labeled derivative, or prodrug thereot.

[80231]  In certain embodiments, the compound of Formula (V) 1s of Formula (VHEL-C:

R

réORE RE) R

RZ
RLY,@Q Ny Ll ,
LT Gl
(VHE-C)
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, 1sotopically labeled derivative, or prodrug thereof.

[00232]  In certain embodiments, the compound of Formula (VEE) is of Formula (VEE-D).

RZ
&Y N. N L Rp*
i_r/ Y \ ot
7N | 2 I/
L S

(VHI-D),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
sterecisomer, isotopically labeled derivative, or prodrug thereof.

{66233} In certain embodiments, the bromodomain inhibitor is of the formula;
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or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

stereotsomer, isotopically labeled derivative, or prodrug thereof

Compounds of Formula (1X)

{06234} In certain embodiments, the bromodomain inhibitor 13 an mhibitor disclosed in
intemational PCT Publication No. WO 2015/117053, which is incorporated herein by
reference.

[303235] In certain embodiments, the bromodomam inhibitor is of Formula (X))

)q
Nole! LZU .

RB’!)

R-fi

(IX),
or pharmaceutically acceptable salt, solvate, hvdrate, polvmorph, co~-crystal, fautomer,
stereocisomer, isotopically labeled derivative, or prodrug thereof, wherein:

R is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkvoyvl, substituted or unsubstituted carboceyclyl,
substituted or unsubstituted heterocvelyl, substituted or unsubstituted aryl, substituted
or unsubstituied heteroaryl, or a nitrogen protecting group when attached to a nitrogen
atomy,

R” is hydrogen, halogen, substituted or unsubstituted alkyvl, substituted or unsubstituted
alkenyl, substituted or unsubstituted atkvnvi, substitined or unsubstituted carbocyclvl,
substituted or unsubstituted heterocvelyl, substituted or unsubstituted aryl, substituted
or unsubstituted heteroarvl, —OR™!, -N(RPY),, —8R”!, -CN, —=SCN, ~C(=NR"HRrR"!, -
CENRPHORY —C=NRPHNERPY,, —CEORY!, —CE=00ORY, -C=0INRY,, -

NO;, »---NRMC(::O)RD‘ SNRMICEOWORD!, -NRPICEOINERY )? ~OCEORY -
OCEOYORD!, or —OCEOIN(RPY),, wherein each instance of RPH s independently
hvdrogen, substituted or unsubstituted acvl, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenvl, substituted or unsubstituted alkynyl, substituted
or unsubstituted carbocycivi, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted arvl, substituted or unsubstituted heteroarvl, a nitrogen prolecting group
when attached to a nitrogen atom, an oxygen protecting group when attached to an

oxygen atom, or a sulfur protecting group when attached to a sutfur atom, or abowt
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two R°! groups are joined to form a substituted or unsubstituted heterocyelic or
substituted or unsubstituted heteroarv! ring;

R’ and R* are each independently hydrogen, substituted or unsubstituted alkyl, substituted
or unsubstituied alkenvl, substituted or unsubstituted alkynyl, substituted or
unsubstituted carbocyclyl, substituied or unsubstituted heterocyclvl, substituted or
unsubstituted arvl, substituted or unsubstituted heteroaryl, or a nitrogen protecting
eroup; or R’ and R* groups are joined to form an substituted or unsubstituted
heterocvechic or substituted or unsubstituted heteroaryl ring;

each instance of R” is independently hydrogen, halogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted carbocvclvi, substituted or unsubstituted heterocycivl,
substituted or unsubstituted arvi, or substituted or unsubstituted heteroaryl:

each instance of R® is independently halogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenvl, substituted or unsubstituted alkynyl, substituted
or unsubstituted carbocycivi, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted arvl, substituted or unsubstituted heteroaryl, —~OR™™, -N(RP'%),, -8R®*
—CN, =SCN, —~CENRPHRPE, _C=NRPHORM, —C=NRPNERPY),, —C(=0RP",
~CEOYORPE _CEOINRFY), NG, -NRPPC(E=0IRPT JNRERC(=0)0RBP?, -
NRPPC(=00NRPH), -OCEOIRPR, ~OCEOYORP?, or ~OCH=OINRE),;

qis 0, 1,2, 3, or4,

A is =N- or =C(R))

each instance of R®' is independently hydrogen, halogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkyvovl,
substituted or unsubstituted carbocyelyl, substituted or unsubstituted heterocyvelyl,
NRP™,, ~SRM _ON, ~SCN, ~CENRPIRP? —CENRPHORD?, -
CENRFIINERP,, —C=0RPH —CE=00RPR —CEOINERE™,, —NO,, -
NRPPCE=0RPE, NRPEC(E=0)0RPH, NRPYC(=0)N(RPT),, —0C(=0)R™?, -
OC(E=OOR™? or ~OCE=OINERE ™y,

substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, ~OR"" -

each instance of R®™is independently hydrogen, substituted or unsubstituted acyl,
substituted or unsubstituted alkyl, substituted or unsubstituted alkeny!, substituted or
unsubstituted alkynyl, substituted or unsubstituted carbocyclvl, substituted or
unsubsiituted heterocyclyl, substituted or unsubstituied aryl, substituied or

unsubstituied heteroaryl, a nitrogen protecting group when attached {0 a nitrogen
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atom, an oxygen protecting group when attached to an oxygen atom, or a sulfwr
protecting group when atiached 1o a sulfur atorm, or about two RF™ groups are joined
to form a substituted or unsubstituted heterocyclic or substituted or insubstituted
heteroaryl ring;
p s O or an integer between 1 and 4, inclusive;
nis0,1,2,3, 4,5 or6;
Raﬁ Rm Rci

i
G N S ! 3
LY 12 and L* are each independently a bond, Y . 5OY ) kY \g‘ ,0r ¥ ;

L9 . 9
HN-§—f  §—8-NH
L’is C o O

R™ is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substitoted or unsubstituted alkynyl, substituted or unsubsiituted carbocvelyl,
substituted or unsubstituted heterocvclvl, substituted or unsubstituted arvl, substituted
or unsubstituted heteroaryl, or a mitrogen protecting group; and

each instance of R® is independently hydrogen, halogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted carbocyclvi, substituted or unsubstituted heterocveivl,
substituted or unsubstituted aryl, substituied or unsubstituted heteroaryi, ~OR"
N{RD,, SR —CN, —~C(=0RY, —C(=0)0R™, —C=OINR,, -
NRECEGIR™ -NRPPCE0)ORT, -NRTCEOINRT Y, —OC(=0R"", or —
OC(E=OINR™),, wherein each instance of R is independently hydrogen. substituted
or unsubstituted acvl, substituted or unsubstituted alkvl substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynvi, substituted or unsubstituted carbocyclyl,
substituted or unsubstituted heterocvclyl, substituted or unsubstitited arvi, substituted
or unsubstituied heteroaryl, a mitrogen protecting group when attached to a nitrogen
atom, an oxygen profecting group when attached to an oxygen atom, or a sulfur
protecting group when attached to a sulfur atom, or about two R groups are joined
1o form a substituted or unsubstituted heterocyclic or substituied or unsubstituted
heteroarvi ring.

[00236]  In certain embodiments, the corpound of Formula (IX) is of Formula (IX-A):
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(R%)

\\\ SN =% e = O\\‘/\N/\
R! | / PN \B | LA L
~y3 LN Y R*

5381
R, (IX-A),

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, 1sotopically labeled derivative, or prodrug thereof, wherein:

R” is hydrogen, halogen, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted atkvnvi, substitined or unsubstituted carbocyclvl,
substituted or unsubstituted heterocvelyl, substituted or unsubstituted aryl, substituted
or unsubstituted heteroarvl, —OR™, -N(R™' ), =SR*!, -CN, =§CN, ~C(=NR"R* —
CENRDORY, —CENRDINR™,, —C(=0R, —C(=0)0RY, —CE=E0INRY ), -NO,,
SNRACEORY, -NRUCEOIORY, -NRAC(=OINR ), ~0CEOIRY, -
OCEOYORY, or —OCEON(R™ ), wherein each instance of R™ is independently
hvdrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenvl, substituted or unsubstituted alkynyl, substituted
or unsubstituted carbocycivi, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted arvi, substitited or unsubstituted heteroaryl, a nitrogen protecting group
when attached to a nitrogen atom, an oxygen protecting group when attached to an
oxygen atom, or a sulfur protecting group when attached to a sulfur atom, or two R“
groups are joined to form a substituted or unsubstititted heterocyclic or substituted or
unsubstituted heteroary] ring.

{00237]  In certain embodiments, the compound of Formula (X} 1s of Formula (IX-B):

(R%

Ol e
RL s EN/)\B | \\\/\RZ

/RB‘I
R, (IX-B),

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, 1sotopically labeled derivative, or prodrug thereof, wherein:

R” is hydrogen. halogen, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted atkvnvi, substitined or unsubstituted carbocyclvl,
substituted or unsubstituted heterocvelyl, substituted or unsubstituted aryl, substituted
or unsubstituted heteroarvl, —OR™, -N(R™" ), ~SR™, —CN, =SCN, ~C(=NR"HR™, -
CENRDORY, —CENRTINR™,, ~C=0RY, ~C=0)0RY, ~CEOINR™Y,, -NO,,
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NRZ'CEOR™, -NRCEOYOR, -NRYCEOINR ), ~OCHE=OR, -
OCEGIORY, or —OCEOIN(R™Y,, wherein each instance of R” is independently
hvdrogen, substituted or unsubstituted acvl. substituted or unsubstituted alkyl,
substituted or unsubstituted alkenvl, substitited or unsubstituted alkynyl, substituted
or unsubstituted carbocyclyi, substituted or unsubstituted heterocvclyl, substituted or
unsubstituied aryl, substituted or unsubstituied heteroaryl, a nilrogen protecting group
when aftached to a nifrogen atom, an oxygen protecting group when attached to an
oxygen atom, or a sulfur protecting group when attached to a sulfur atom, or two R”
groups are joined to form a substituted or unsubstituted heterocyclic or substituted or
unsubstituted heteroaryl ring.

{00238}  In certain embodiments, the compound of Formula (IX) is of Formula (IX-C):

% 2 4 Rﬁ*?
DL Gy
. ; B 5
R\Lg = ﬁ N&kﬁ \i \\R//,‘

(RBY) ,
R0, (IX-C),

or pharmaceutically acceptable salt, solvate, hvdrate, polvmorph, co~-crystal, fautomer,
sterecisomer, isotopically labeled derivative, or prodrug thereof.

[0023%]  In certain embodiments, the compound of Formula (IX} is of Formula (X-D):;

(RS)Q L4 II/R:S\\ st

~
F4

U Gy
RL o P oS RS

L3 LYUN 1
o (IX-D),

or pharmaceutically acceptable salt, solvate, hydrate, polymorph. co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof.

{00240}  In certain embodiments, the compound of Formula (IX) 1s of Formula (IX-E):

718y
(R

1
RL s

or pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,

(IX-F),

sterecisomer, isotopically labeled derivative, or prodrug thereof.

{00241}  In certain embodiments, the compound of Formula (IX) is of Formula (IX-F}:
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P {(3X-F},
or pharmaceutically accepilable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof.

{06242} In certain embodiments, the compound of Formula (IX) is of Formula (IX-G):

4
(Re)q ‘\ R
Ny, R 3
E | P R° R
FAARN "‘\
R iﬁ\ L1
O O

(1X-G),
or pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crysial, tautomer,
stereotsomer, isotopically labeled derivative, or prodrug thereot.

[30243]  In certain embodiments, the bromodomain inhibilor is of the formula:

O™~ /O\/Q iy

0L )ﬁ\)‘
C”Qxﬁf«
O™ 0L eSS J

caneNede vy
H o N
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Cf\/o@/@(s@
N/\/O /q/@\s /<

o
7
N
H
O ;
SN pgeky
_‘__j H H \(/
NN N N
H H H

G‘*/\”Q 2
i O
G

or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,

stereocisomer, isotopically labeled derivative, or prodrug thereof.

Compounds of Fornuda (X)

{00244}  In certain embodiments, the bromodomain inhibitor 13 an mhibitor disclosed in
WIPGO Application No. PCT/US2015/44180, filed August, 7, 2015, which is incorporated
herein by reference.

[6G245]  In certain embodiments, the bromodomain inhibitor is of Formula (X

RF

O/ gE

{
PN
NSVl
| =

R* ‘\}“*QA
R® (X)),

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof, whergin;
R* is hydrogen, substituted or unsubstituied acyl, substituted or unsubstituted alkyl,

substituted or unsubstituted alkenvl, substituted or unsubstituted alkynyl, substituted
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or unsubstituted carbocycivi, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted arvi, or substituted or unsubstituted heteroaryl;

R is hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenvi, substituted or unsubstituted alkyny!, substituied
or unsubstituted carbocyclyi, substituted or unsubstituted heterocvclyl, substituted or
unsubstituted aryl, or substituted or unsubstituted heteroaryl;

or R® and R® are joined to form a substituted or unsubstituted, carbocyclic ring, or a
substituted or unsubstituted, heterocyclic ring;

R"is hvdrogen, substituted or unsubstituted €16 alkyl, or a nitrogen protecting group;

each instance of R” is independently halogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenvl, substitited or unsubstituted alkynyl, substituted
or unsubstituted carbocyclyi, substituted or unsubstituted heterocvclyl, substituted or
unsubstituted aryl, substituted or unsubstituied hetercaryl, —OR® -N(RY,, -SR® -CN,
~SCN, ~C{ENRYRY, -CENRDORY, -CENRINRY,, ~CEORE, ~C=0YORE, -
C=0NRY,, -NO,, -NRIC(=O)RY, -NR*C(=OI0OR?, -NR*]CE=OINR™,, -
OCEOIRY, ~OCEOOR?, or ~OCEFOINR™ Y,

each mstance of R"is independently hydrogen, substituted or unsubstituted acyl,
substituted or unsubstituted alkyl, substituted or unsubstituted alkeny!, substituted or
unsubstituted alkynvl, substituted or unsubstituted carbocyclyl, substituted or
unsubsiiiuied heterocyclyl, substituied or unsubstituled arvl, substituted or
unsubstituted heteroaryl, a nitrogen protecting group when attached to a nitrogen
atom, an oxygen protecting group when attached to an oxygen atom, or a sulfur
protecting group when attached to a sulfur atom, or about two R® groups are joined to
form a substituted or unsubstituted, heterocyclic ring, or a substituted or
unsubstituted, heteroarvl ring;

mis0, 1,2, 3, or4;

X is —O-, 8-, “NER)—, or ~C(R™ -, wherein R™™ is hydrogen, substituted or
unsubstituted Cy.6 alkvl, or a nifrogen protecting group, and wherein each instance of
R* is independently hydrogen, halogen, or substituted or unsubstituted C . alkyl;

RF is hydrogen, halogen, substituted or unsubstituted alkvl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynvi, substituted or unsubstituted carbocyclyl,
substituted or unsubstituted heterocvclyl, substituted or unsubstitited arvi, substituted
or unsubstituied heteroaryl, ~OR", ~N(R",, ~SR® ~CN, -S8CN, ~C{=NRHR?, -
CENRMOR?, —CENRMNRY,, ~C=0RY, ~CEOOR?, —CEOQINGRY,, NG, -
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NRIC(=0RY -NR*CEOYOR?, -NR'CHEOINRY,, ~OCE=OR?, ~OCEOYORY, or -
OC=OIN(R);

R’ is hydrogen, substituted or unsubstituted C . alkyl, or a nitrogen protecting group,

R is hydrogen. substituted or unsubstituted alkyl, substituted or unsubstituted
carbocyclvi, substituted or unsubstituted phenvi, or a nitrogen protecting group;

each instance of R™ is independently halogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenvl, substituted or unsubstituted alkynyl, substituted
or unsubstituted carbocycivi, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted arvi, substituted or unsubstituted heteroaryl, —OR® —N{R"),, -SR®, -CN,
—SCN, ~C(=NRHRY, -CENRYOR?, -CENRYNRY,, CEOR?, C(=0)0RE, —
C=0IN(R™,, ~NO», -NR*C(=0)R?, -NR'C(=0)OR", ~-NR*C(=0)N{R"), -
OCEOIR?, ~OCEOORY, or ~OCEOIN(RY,; and

nis0,1,2,3, 0r 4

[00246]  In certain embodiments, the bromodomain inhibitor is of the formula:

Q7

S
(/\\ f\N
\)\ i Ty o
TN A
H HNw.y,
“:\\RA’

or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
sterecisomer, isotopically labeled derivative, or prodrug thereof, wherein R is selected from
Table 1.

{00247}  In certain embodiments, the bromodomain inhibitor is of the formula;

or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
stereotsomer, isotopically labeled derivative, or prodrug thereof, wherein R™ and R® are
mdependently selected from Table 2.

[60248]  In certain embodiments, the bromodomain inhibitor is of the formula;
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Q7
N
7 '::’\N
A O
| NN\
H HiNwo
§
RB)‘*RA

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

A e

stereoisomer, isotopicallv labeled derivative, or prodrug thereof, wherein R 15 selected

from Table 3.

Table 1.
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Compounds of Formula (X1}

[30249]  In certain embodiments, the bromodomain inhibilor is an mhibitor disclosed in
WIPO Application No. PCT/US2015/44303, filed August, 7, 2013, which is incorporated
herem by reference.

[86250] In ceriain embodiments, the bromodomain mhibitor is of Formulda (XI):

R2

RU Mo N L @
[ L

et

2N

AL (2

i, a B1
3 RB3 R )p

Ny, RA

(XI),
or pharmaceutically acceptable sall, solvate, hyvdrate, polyvmorph, co-crysial, taviomer,
stereoisomer, 1sotopically labeled derivative, or prodrug thereof, wheremn:

R" is hydrogen, substituted or unsubstituted acyl, substitited or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituied alkynyl, substituted
or unsubstituted carboceyclyl, substituled or unsubstituted heterocvclyl, substituted or
unsubstituted arvl, or substituted or unsubstititted heteroaryl;

R® is hydrogen. substituted or unsubstituted acyl, substituted or unsubstituted alkvl,

substituted or unsubstituted alkenvl, substituted or unsubstituted alkynyl, substituted
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or unsubstituted carbocycivi, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted arvi, or substituted or unsubstituted heteroaryl;

or R™ and R® are joined to form a substituted or unsubstituted, carbocyclic ring, ora
substituted or unsubstituted, heterocyclic ring;

RC is hydrogen. substituted or unsubstituted C i alkyvl, or a nitrogen protecting group:

R is hydrogen, halogen, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkvnvi, substitited or unsubstituted carbocyclvl,
substituted or unsubstituted heterocycivl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroarvl;

R’ and R’ are each independently hydrogen, substituted or unsubstituted alkyl, substituted
or unsubstituied alkenvl, substituted or unsubstituted alkynyl, substituted or
unsubstituted carbocyclyl, substituied or unsubstituted heterocyclvl, substituted or
unsubstituted aryl, substitated or unsubstituted heteroaryl, —-C(=0)R"", -C(=0)OR"",
~C(=0N(RP",, or a nitrogen protecting group. wherein each instance of R”'is
mdependently hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkvovl,
substituted or unsubstituted carbocyelyl, substituted or unsubstituted heterocyvelyl,
substituted or unsubstituted arvl, substituted or unsubstituted heteroaryl, a nitrogen
protecting group when attached to a nitrogen atom, an oxygen protecting group when
attached to an oxvgen atom, or a sulfur protecting group when attached to a sulfur
atom, or about two R” groups are joined to form a substituted or unsubstituted
heterocyclic or substituted or unsubstituted hetercaryl ring, or a nitrogen protecting
group when attached fo a nitrogen atom;

each instance of R® is independently hydrogen, halogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted carbocvelyl, substituted or unsubstituted heterocyclyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, ~-OR®! —
NRP),, -SRPY N, —SCN, —CENRPIHRPY, C=NRPHORPY -
CENRPINERY ), - CEORPE, -CEOYOR™M, ~C=0NR™),, -NO,, -
NRPPCEORM, NRPPCEOIOR™, NRPHC(=OINR Y, ~O0CEOR™, -
OCE=OIORPY, or —OCEON(RP'),, wherein each instance of R¥' is independently
hydrogen, substituted or unsubstitited acyl, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenvi, substituted or unsubstituted alkynyl, substituted

or unsubstituied carbocyclyl, substituted or unsubstituted heterocyclyl, substituted or
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unsubstituted arvi, substituied or unsubstituted heteroaryl, a nitrogen protecting group
when attached to a nitrogen atom, an oxygen protecting group when atiached to an
oxygen atom, or a sulfur protecting group when attached to a sulfur atom, or about
two R®" sroups are joined to form a substituted or unsubstituted heterocyclic or
substituted or unsubstituted heteroaryl ring;

each instance of R™ is independently hydrogen, halogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenvl, substituted or unsubstituted alkvnyl,
substituted or unsubstituted carbocyclyl, substituted or unsubstituted heterocyelyl,
substituted or unsubstituted aryl, substituted or unsubsiituted heteroaryl, —ORssa, -
N(R®™,, —§RPH _CN, -SCN, —C(=NRPHR _C(=NRFHORP? -
CENRPNRD™,, ~CEORP? —C=0H0RP?, - CEOINRD ™, ~NO,, ~
NRPHCE=OIRD? -NRPPCEOMORP? -NRFPCEOINRS),, -OCEMRPH, -
OC(=0)OR™, or ~OC(=0MNR™),, wherein each instance of R®%js independenty
hvdrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituied alkynyl, substituted
or unsubstituted carbocyclyl, substituled or unsubstituted heterocvclyl, substituted or
unsubstituted arvi, substituted or unsubstituted hetercaryl, a nitrogen protecting group
when attached to a nitrogen atom, an oxygen protecting group when attached to an
oxygen atom, or a sulfur protecting group when attached to a sutfur atom, or abowt
two R groups are joined o form a substituled or unsubstituted heterocyclic or
substituted or unsubstituted heteroaryl nng;

p is O or an integer between 1 and 4, inclusive;

Figeﬂ RY Re

Lis a bond, %{O\f&ﬁ %{,N\;, %{8\5, or 1% 5‘?;
R* is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted carbocyclvi,
substituted or unsubstituted heterocyclvl, substituied or unsubstituted arvl, substituted
or unsubstituted heteroarvl, or a nitrogen protecting group; and

each instance of R® is independently hydrogen, halogen. substituted or unsubstituted
alkyl, substituted or unsubstituted alkenvl, substituted or unsubstituted atkynyl,
substituted or unsubstituted carbocyclyl, substituied or unsubstituted heterocyclyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, ~ORY?

N(R Y, ~SR® —CN, ~CEORT, -CE=OOR™. —CEOINRT)

2.
s
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NRPCEOIR?, -NRCEOIOR™, -NRPCEOINR™),, ~0CEOR™, o1 -
OCEOINRT,, wherein each instance of R is independently hydrogen, substituted
or unsubstituted acvl, substituted or unsubstituted alkvl, substituted or unsubstituted
alkeny!, substituted or unsubstituted alkynvl, substituted or unsubstituted carbocyclyi,
substituted or unsubstituted heterocyclvl, substituted or unsubstituted arvi, substituted
or unsubstituied heteroaryl, a nitrogen protecting group when attached to a nitrogen
atom, an oxygen protecting group when attached to an oxygen atom, or a sulfur
protecting group when attached to a sulfur atom, or about two R groups are joined
{0 form a substituted or unsubstituted heterocyclic or substituted or insubstitited
heteroarvl ring.

{00251}  In certain embodiments, the bromodomain inhibitor is of the formula;

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
sterecisomer, isotopically labeled denivative, or prodrug thereof, wherein R” is selected from
Table 1.

{06252} In certain embodiments, the bromodomain inhibitor is of the formula;

i H
J I

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

stereoisomer, isotopically labeled derivative, or prodrug thereof, wherein R”* and R® are
mdependentily selected from Table 2.

[B0253]  In certain embodiments, the bromodomain inhibitor 1s of the formula:
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or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
"E%,.RA
stereoisomer, isotopically labeled derivative, or prodrug thereof, whergin R is selected

from Table 3.

Inumune Modulators

[802384]  Certain aspects of the invention relate to the surprising discovery that
combinations of bromodomain inhibitors and inunune modulators (e g., immune checkpoint
mhibitors) are particularty effective in treating cancers. In some embodiments, the immune
modulator activates expression or activity of a stimulatory immune molecule. In some
erobodiments, the stimulatory iumune molecule 15 selected from the group consisting of 4-
1BR (CDI137), CD137L, OX40, OX40L, ICOS, CD40, CD40L, CD70, CD27, CD28, CDRO,
CD86, B7RP1, and Herpesvirus entrv mediator (HVEM). In some embodiments, the immune
modulator is a peptide, antibody, interfering RNA, or small molecule. In some embodiments,
the immune modulator is a monoclonal antibody, or an Ig fusion protein. In some
embodiments, the immmune modulator is an agonistic antibody directed to a stimulatory
immune molecule (e.g., 4-1BB (CD137), CDI137L, OX40, OX40L, ICOS, CD40, CD40L,
CD70, CD27. CD28, CDSO, CD86, BIRP1, or HVEM),

[00255]  In some embodiments, the immune modulator inhibits expression or activity of an
inhibitory immune molecule {e.g . an immune checkpoint molecule). In some embodiments,
the immune moedulator is an immune checkpoint mhibitor,

[B0256]  As used herein, the term “Umwune checkpoint inhibitor” refers to an agent that
reduces, slows, halts, and/or prevents activily of a an immune checkpoint protein in a cell
relative to vehicle. Tmmune checkpoint proteins are proteins that regulate the inhibitory
pathways of a subject’s {e.g human’s) immune system, maintain self-tolerance, and modulate
the duration and amplitude of a physiclogical imuimune response. Typically, immune
checkpoint proteins are dvsregulated by cancer cells (e.g., tumors). Without wishing to be

bound by any particular theory, immune checkpoint proteins can be {argeted with inhibifors

136



WO 2017/059319 PCT/US2016/054924

as an anti-cancer therapy, for example as described by Pardoll et al., Nature Reviews Cancer,
12:252-264, 2012,
{002587] Non-hmiting examples of immune checkpoint proteins include inhibitory
eceptors and their cognate ligands. Examples of inhibitory receptors include, but are not
limited to, Cytotoxic T-cell-Lymphocyte-associated Antigen 4 (CTL A4}, Programmed Cell
Death protemn 1 (PD1), Lymphocyte Activation Gene 3 (LAG3), T-cell Membrane Protein 3
(TIM3), and 4-1BB (CD137). Examples of immune checkpoint proteins that are ligands
include, but are not limited to, PD1 Ligands | and 2 (PDL-1, PBL-2), B7-H3, B7-H4, and 4-
iBB (CD137) higand. Thus, in some embodiments, the immuone checkpoint inhibitor is an
inhibitor of an 1wmune checkpoint protein selected from the group counsisting oft CTL A4,
PD-1, PDL-1, TIM3, LAG3, B7-H3, B7-H4, and 4-1BB (CD137).
[60258] An immune checkpoint inhibitor can be a pepiide, antibody, interfering RNA, or
small molecule. Generally, immume checkpoinis are initiated by ligand-receptor interactions
between immune checkpoint proteins. See, for example, Pardoll et al., Nature Reviews
Cancer, 12: 252-264, 2012. In some embodiments, such interactions are blocked by using
specific antibodies {e.g., antibodies that bind specifically to an immune checkpoint protem or
its interacting partner), recombinant protein ligands, and/or soluble recorabinant receptor
proteins. Thus, in some embodiments, the immune checkpoint inhibitor is an antibody (e 2.,
a monocional antibody), or an Ig fusion protein.
[80259] Methods of producing antibodies are well known 1o the art. For example, an
epttope of a target protein (e.g., an immune checkpoint protein) can be used to generate
polvclonal antibodies in animals. Alternatively, a monoclonal antibody can be produced.
Methods of producing monoclonal and polyclonal antibodies are described, for example, in

Antibodies; A Laboratory Manual, Harlow and Lane, Cold Spring Harbor Laboratory, New

York, 1988. Examples of antibody immwune checkpoint inhibitors include Ipilimmmab,
Tremelimumab, MDX-1106 (BMS-936558), MK3475, CT-011 (Pidilizumab), MDX-1105,
MPDL3I280A, MEDI4736, and MGAZ271. Further examples of antibody immune checkpoint
mnhubitors are disclosed, mn Creelan, Cancer Control, 21(1).80-89, 2014. In some
embodiments, the immume checkpoint inhibitor is selected from the group consisting of: anti-
PD-1 antibody and anti~4-1BB antibody.

[00260]  As used herein, the term “Ig fusion protein” refers to a a recombinant protein that
comprises the Fe domain of an immunoglobulin (Ig) linked to a peptide or protein of interest.
Generally, the Fc domain of an Ig fusion protein increases bioavailability and in vive half-life

of the peptide or protein of interest. In some embodiments, an Ig fusion protein comprises a
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peptide or protein that 1s a ligand (e.g., PDL-1) of an immume checkpoint protein {e.g. an
tmmune checkpoint receptor, such as PD1) and is thus configured to inhibit said immuune
checkpomt protein. Examples of Ig fustion protein immune checkpoint inhubitors inclade
AMP-224 and IMP321. Other suitable Ig fusion protein immune checkpoint inhibitors can be
produced by methods known in the art, for example as disclosed in Cannon et al., Methods

Mol. Biol., 748:51-67, 201 1.

Pharmaceutical Composifions and Modes of Adminisgration
[#0261] Pharmaceutical compositions described herein can be prepared by any method
known in the art of pharmacology. In general, such preparatory methods include bringing the
bromodomain inhibitors and/or immune modulators (e.g., immune checkpoint inhibitors)
escribed herein (i.e., the “active ingredients”} into association with a carrier or excipient,
and/or one or more other accessory ingredients, and then, if necessary and/or desirable,
shaping, and/or packaging the product into a desired single- or multi-dose unit.
Pharmaceutical compositions provided herein can be produced in a manner known to the
skilled artisan as described, for example, in Remungton's Pharmaceutical Sciences, 15th Ed.,

Mack Publishing Co., New Jersey (1991).

{00262} The bromodomain inhibitors and/or immune modulators provided herein are
typically formmilated in dosage unit form for ease of admmistration and wniformity of dosage.
It will be understood, however, that the total daily usage of the compositions described herein
will be decided by a physician within the scope of sound medical judgment. The specific
therapeutically effective dose level for any particular subject or organism will depend upon a
variely of factors including the disease being trealed and the severity of the disorder; the
activity of the specific active ingredient employed; the specific composition emploved; the
age, body weight, general health, sex, and diet of the subject; the time of adnunistration, route
of administration, and rate of excretion of the specific active ingredient emploved; the
duration of the treatment; drugs used in combination or coincidental with the specific active
ingredient emploved; and like factors well known in the medical arts.

[303263] The bromodomain mhibitors, immune moduliators, and compositions provided
herein can be administered by any route, including enteral {e.g., oral), parenieral, miravenous,
wntramuscular, intra-arterial, intramedullary, mtrathecal, subcutaneous, intraventricular,
transdermal, interdermal, rectal, intravaginal, intraperitoneal, topical {as by powders,
ointments, creams, and/or drops), mucosal, nasal, bucal, sublingual; by intratracheal

istillation, bronchial instillation, and/or inhalation; and/or as an oral spray, nasal sprav,
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and/or aerosol. Specifically contemplated routes are oral admunistration, intravenous
adminisiration {e.g., systemic infravenous injection), regional administration via blood and/or
tvmph supply, and/or direct administration to an affected site {e.g., a solid organ tumor). In
general, the most appropriate route of administration will depend upon a variety of factors
including the nature of the agent (e.g., ifs stability in the environment of the gastrointestinal
tract), and/or the condition of the subject {e. g., whether the subject is able to tolerate oral
administration). In certain embodiments, the bromodomain inhibitors, immune modulators,
and pharmaceutical compositions described herein are suitable for topical administration to
the eye of a subject.

[60264]  The exact amount {e.g., combined amount) of a bromodomain mhibitor and an
immune modulator required to achieve an effective amount will vary from subject to subject,
depending, for example, on species, age, and general condition of a subject, severity of the
side effects or disorder, identity of the particular bromodomain mhibttor, identity of the
particular immune checkpoint inhibitor, mode of administration, and the like. An effective
amount may be included in a single dose {e.g., single oral dose) or mudtiple doses (e.g.,
multiple orval doses). In some embodiments, each dose 1s a combination of the bromodomain
wnhibitor and the imomune modulator. In some embodiments, the combination of the
bromodomain inhibitor and the immune modulator 1s administered as a single composition
{c.g . a heterogeneous mixture of the two inhibitors). In some embodiments, the
bromodomain wnhibitor and the imymune modulator may be independently admimstered (e.g.,
individually administered as separate compositions) at the same time or administered
separately at different times in anv order. For example, a bromodomain inhibitor can be
admunisiered prior to, concurrently with, or after administration of an immune modulator,
[B0265]  In certain embodiments, the duration between an administration of the
bromodomain inhibitor and an administration of the immume modulator is about one hour,
about two hours, about six hours, about twelve hours, about one day, about two days, about
four days, or about one week, wherein the administration of the bromodomain inhibitor and
the administration of the immune modulator are consecutive admunisirations. In some
embodiments, an administration of a bromodomain inhibitor is occurs at least 24 hours (1
day), 2 days, 3 days, or 4 days prior {o the admimstration of an immune modulator.

[80266] In some aspects, the invention relates to adnunistering a therapeutically effective
amount of a bromodomain inhibitor and an immune modulator to a subject. An “effective
amount” refers to an amount sufficient to elicit the desired bioclogical response, e. g., treating

cancer. As will be appreciated by those of ordinary skill in this art, the effective amount of
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the compounds described herein may vary depending on such faciors as the desired biological
endpoint, the pharmacokinetics of the compound, the condition being treated, the mode of
admunisiration, and the age and health of the subject. An effective amount includes, but s
not limited to, that amount necessary 1o siow, reduce, inhibit, ameliorate or reverse one or
more symptoms associated with cancer. For example, in the treatment of cancer, such terms
may refer to a reduction in the size of the tumor.

[00267]  In some embodiments, an effective amount is an amount of agent (e.g.,
bromomdomain inhibitor and/or an immune modulator) that results in a reduction of
expression and/or activity of the protein to be ihubited (e.g., a bromodomain-containing
protein and/or an tmmmune checkpoint protein) in the cancer cells. The reduction in
expression and/or activity resulting from admunistration of an effective amount of
bromodomain inhibitor and/or immume checkpoint inhibitor can range from about 2-fold to
about 500-fold, 5-fold to aboui 250-fold, 10-fold 1o about 150-fold, or about 20-fold to aboui
100-fold. In some embodiments, reduction in expression and/or activity {e.g, of a
bromodomain-containing protein and/or an immune checkpoint protein) resulting from
admuinistration of an effective amount of inhibitor (e.g., bromomdomain inhibitor and/or an
imraune checkpoint inhibitor) can range from about 100% to about 1%, about 90% to about
10%. about 80% to about 20%, about 70% to about 30%, about 60% to about 40%. In some
embodiments, an amount effective to treat the cancer results in a cell lacking expression
and/or activity of a bromodomain-containing protein and/or an immune checkpoint protein
{e.g., complete silencing or knockout of a gene encoding a bromodomain-containing protein
and/or a gene encoding an immume checkpoint protein}. Inhibition of a bromodomain-
containing protein and/or an tmmune checkpoint protein can be measured by anvy suitable
means known in the art. For exarople, protein level can be measured by Western blot or gene
exprassion fevel can be measured by quantitative PCR (qPCR)}. In another example,
inhibition of a bromodomain-containing protein can be measured by assaying functional
aclivity {e.g., activity of proteins controlled or regulated by a bromodomain-containing
protein) 1 a subject. In another example, inhibition of an imimune checkpoint protein can be
measured by assaving functional activity {e.g . changes in immune cell activation or
stimudation) in a subject.

[B0268]  An effective amount of a compound (e.g , a bromodomam nhibitor or an immune
checkpomt inhibitor) may vary from about 0.001 mg/kg to about 1000 mg/ke in one or more
dose administrations, for one or several davs (depending on the mode of admunistration). In

certain embodiments, the effective amount vartes from about 8.001 mg/kg to about 1000
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mg/kg, from about 0.01 mg/kg to about 750 mg/ke, from about 0.1 mg/kg to about 500
mg/kg, from about 1.0 mg/ke to about 250 mg/kg, and from about 10.0 mg/kg to about 150
mg/kg. One of ordinary skill in the art would be able to determine empirically an appropriate
therapeutically effective amount.

{06269} In certain embodiments, an effective amount of a compound for administration
one or more fimes a day o a 70 kg adult human may comprise about 0.0001 mg to about
3000 mg, about 0.0001 mg to about 2000 mg, about 0.0001 mg to about 1000 mg, about
.001 mg to about 1000 mg, about 0.01 mg to about 1000 mg, about 0.1 mg to about 1000
mg, about | mg to about 1000 mg, about I mg to about 100 mg, about 10 mg to about 1000
mg, or about 100 mg to about 1000 mg, of a compound per unit dosage form.

[66270] In certain embodiments, the compounds provided herein may be administered at
dosage levels sufficient to deliver from about 0.001 mg/kg {o about 100 mg/kg, from abowut
0.01 mg/kg to about 50 mg/kg, preferably from about 0.1 mg/kg to about 40 mg kg,
preferably from about 0.5 mg kg to about 30 mg/kg, fron about 0.01 mg kg to about 10
mg/kg, from about 0.1 mg/kg to about 10 mg/kg, and more preferably from about I mg/ke to
about 25 mg/kg, of subject bodv weight per day, one or more fimes a day, to obtain the
desired therapeutic effect.

(66271} It will be appreciated that dose ranges as described herein provide guidance for
the administration of provided pharmaceutical compositions to an aduli. The amount to be
administered o, for example, a child or an adolescent can be determined by a medical
practitioner or person skilled in the art and can be lower or the same as that adnunistered to

an adult.

EXAMPLES
Materials and Methods

Cedl lines and reagenis

186272 Eu-Myc lymphomas were derived, cultured and transplanted as previously
described [1]. Retroviral transduction of freshly 1solated Ep-Myc lymphomas with murine
stem-cell virus-internal ribosomal entry site-green fluorescence protein (MSCV-IRES-GFP)
and Bcl2 (MSCV-IRES-GFP/Bcl-2) constructs were performed as previously described {2].
Retroviral TRMPVIR Tet-shRNA expression vectors were transfected into HEK293T
Phoenix packaging cells using standard calcium phosphate transfection protocols. Viral
supernatant was used to transduce Ep-Myc lymphoma cells (*4242) in RetroNectin (TaKaRa,

Shiga, Japan)-pre-coated G-well plates (Becton Dickinson, Franklin Lakes, NJ). After 72
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hours, GFP-positive cells were sorted by flow cviometry and expanded in vitro. GFP-
positive cells were treated in virro with | yug/mL doxyeycline (Dox, Sigma-Aldrich) to induce
shRNA/DsRed expression. Al human cell ines were maintained at 5% CO, and cultured in
Gibco RPMI-1640 supplemented with 10% fetal calf serum, penicillin (100 wmlb), and
streptomycin (100 mg/mL}. Recombinant human interferon-gamma (IFN-v} was purchased
from BD Pharmingen (San Diego, CA). Forin vitro use, JQ1, IBET-151, IBET-762, RVX-
208, Y803, dBET1T was dissolved in dimethyisulfoxide (DMSO) to a final concentration of
10 mM.

In vitro drug reatment

[00273] Ep-Myc lymphoma cells (5x10°) were incubated in the presence of JQ1, or
DMSQ0, in 500 uL cultire media in a 48 well plates (Corning, NY) prior to analysis of PD-
L1/L2 expression by flow cytometry. Human RPMI-8226 and L540 cells (5x10°) were
mcubated in the presence of JQ1, or DMSO vehicle, in 500 pL culture media in a 48 well
plates (Corning, NY). Additionally RPMI-8226 cells were cultured with 100 ng/mL IFN-y as
a single agent and in combination with JQ U, prior to analvsis of PD-L1/L2 expression by flow

cviometry.

Flow cytometry

180274}  Cell suspensions were washed once with ice-cold flow cytometry buffer (2% FCS
and 0.02% NaN; in PBS) and resuspended m anti-CD6/32 monoclonal antibody (clone
2.4G2) on ice for 30 minutes 1o block Fc receptors. Cell suspensions were washed once with
tee~cold flow cytometry buffer and stained on ice for 30 minutes with the following
conjugated antibodies: anti-mouse CD3 (pacific blue, 1:400, clone 17A2), anti-mouse CD4
{APC, 1:400, clone RM4-5), anti-mouse CD8 (PE-Cv7, 1:400, clone 53-6.7), anti-mouse PD-
1 (FITC, 1:400, clone J43), anti-mouse PD-L1 (PE, 1:100, clone MIH3), anti-mouse PD-1L.2
{Biotin, 1:200, clone TY25), anti-human PD-L1 (PE, 1:200, clone 29E 2A3), or anti-human
PD-L2 (Biotin, 1:200, clone 24F 10C12). Biotinvlated antibodies were subsequently
incubated with Streptavidin-PE-Cy7 (1:1000, catalogue number 25-4317-82} or Streptavidin-
Pacific Blue (11000, catalogue number 48-4317-82) for 30 minutes on ice. Anti-Armenian
Hamster IgG (FITC, 1:400, catalogue number 35401 1), Mouse IgG2ax (PE, 1:100, clone
RTK2758), Rat 1gG2ax (Biotin, 1:200, clone eBR2a), Mouse [gG2bx (PE, 1.200, catalogue
number 559529), and Mouse IgGZai (Biotin, 1:200, clone eBM2a) were used as isotvpe

control antibodies, respectively. All antibodies were purchased from BioLegend (San Diego,
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CA), eBiosciences {(San Diego, CA} or BD Bioscience (San Biego, CA). Cell suspensions
were washed once with ice~-cold How cyiometry buffer, resuspended in ice-cold HJow
cytometry buffer containing 7-AAD (1:1000, BD Bioscience) and analyzed by flow
cvtometry. Data was collected on a LSR Fortessa flow cytometer (BD Biosciences) and

analyzed using FlowlJo Software, version 10.0.7 (Tree Star).

Cuantitative real-time PCR

{08275]  Ep-Myc lymphomas cells were cultured in the presence of JQI, or DMSQ, as
described above. RNA was extracted from cell pellets using the Nucleospin® RNA extraction
kit (Macherey-Nagel, Bethichem, PA) as per the manufacturer’s instructions. cDNA was
synthesized according to the manufacturer’s instructions {Promega, Sydney, NSW,
Quantitative PCR analysis of samples was performed on the 7900HT Fast Real-Time PCR
Svstern (Applied Biosystems, Mulgrave, VIC, Australia) with SYBR-green ROX mix
{Agilent, Mulgrave, VIC, Australia). GAPIDH was used as the murine control genes. Primer
sequences were: Mus muscufus PD-L1 F: TTCGTACGGGCGTTTACTATC (SEQID NQO: 1)
R TCCCGTTCTACAGGGAATCT (SEQ 1D NO: 2), Mus musculus GAPDH F.
CCTTCATTGACCTCAACTAC (SEQ ID NO: 3) R: GGAAGGCCATGCCAGTGAGC
(SEQ 1D NO- 4).

Chromatin immuneoprecipifation-PCR

[060276]  ChIP studies were carried out using 5x107 tumor cells treated 2 hours with 1 pM
JQ1 or DMSQO control and crosslinked for 10 minwes at room temperature by the addition of
one-tenth of the volurue of 11% formaldehyde solution (11% formaldehyde, 50mM HEPES
pH 7.3, 100 oM NaCl, | mM EDTA pH 8.0, 0.3 mM EGTA pH8.0) followed bv quenching
with 0.125M glycine and two washes with PBS. Fifty ul of Dvnal profein 6 magnetic beads
{Sigma} were blocked with .5% BSA {(w/v} in PBS. Magnetic beads were bound with 10 ug
of the anti-BRD4 antibody (Bethyl Labs # A301-985A). Crosslinked cells were lysed with
fysis buffer 1 (50 mM HEPES-KOH pH 7.5, 140 mM NaCl, 1| mM EDTA pH 8.0, 10%
glycerol, 0.5% WNP- 40, and 0.25% Triton X-100) and washed with lysis boffer 2 (10 mM
Tris-HCI pH 8.0, 200 mM NaCl, 1 mM EDTA pH 8.0, and 0.5 mM EGTA pH 8.0). Cells
were resuspended and sonicated in lvsis buffer 3 (50 mM HEPES-KOH pH 7.5, 140 mM
NaCl, 1 mM EDTA pH 8.0, 1 mM EGTA pH 8.0, 1% Triton X-100, 0.1% NaDeoxvcholate
and 1% SDS) for 4X 10 minute cycies, 30 second on/off cycles using a Bioruptor sonicator

on power setiing HIGH. Sonicated lysates were cleared, diluted 1:10 with dilution buffer (50
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mM HEPES-KOH pH 7.5, 140 mM Nal’l, 1 mM EDTA pH 8.0, 1 mM EGTA pH 80, 1%
Triton X-100, 0.1% Na-Deoxycholate) and incubated overnight at 4 °C with magnetic beads
bound with antibody. Beads were washed two times with lysis buffer 3, once with high salt
wash (50 mM HEPES-KOH pH 7.5, 500 mM NaCl 1 mM EDTA pH 8.0, | mM EGTA pH
8.0, 1% Triton X-100, 0.1% Na-Deoxycholate and 0.1% SD8), once with LiCl wash buffer
20 mM Tris-HC pH 8.0, 1 mM EDTA pH 8.0, 250 mM LiCl, 0.5% NP-46, 0.5% MNa-
deoxycholate), and once with TE buffer (10 mM Tris-HCl pH 8.0, 1 mM EDTA pH 8.0}
Protease inhibitors {Roche Complete) were added 1o all ysis and wash buffers. Bound
compleses were eluled twice in elution buffer (50 mM Tris-HCI pH 8.0, 10 mM EDTA pH
8.0, 1% SDS8) at 65 °C for 15 man with occasional vortexing. Crosslinks were reversed
overnight at 65 °C. RNA and protein were digested using RINase A and Proteinase K,
respectively, and BNA was purified with phenol chloroform exiraction and ethanol
precipitation. Primers were designed to amphiy regions of the murine PD-L1 locus: Promoter
site 1 {forward) 5°-TCGACAGCCTCTCAGTAGCA-3” (SEQ D NO: 5) and (reverse} 5°-
TGACACACGCUTTAATTCCA-3'(SEQ 1D NO: 6); Enhancer site 1 {forward} 57-
ACCGGTTTCATGGAAGAATG-3 (SEQ ID NO: 7y and (reverse) 5°-
TTCACTCGGCAAACACTGAG- 37 (8EQ ID NQO: 8); Enhancer stte 2 (forward) 5°-
GGTCCTTGGCTGAGTTTGAA-3 (SEQ 1D NO: 9) and (reverse} 5°-
GUCCATGTAGAACCAAGTGGAA-3(SEQ 1B NGO 10) ; Enhancer site 3 (forward) 5°-
CTCGGTTCTCCCTTTCACAG-3” (SEQ ID NG 11 and (reverseg) 5°-
CCAGCAGGACGTTCTTTCTC-3 (SEQ 1D NO: 12); Enhancer site 4 (forward) 5°-
CGCAGAGTGGATTTGAAACA-3 (SEQ ID NO: 13) and {reverse) 5°-
CAGCCAGGGAGAAAAGTGAC-3(SEQ ID NOG: 14); Enhancer site 3 (forward) 5°-
TGCTTGGTCTTCATCGTCAG-3" (SEQ ID NO: 13) and (reverse) 5°-
ATACCCCACCTGGCCTACTC-3" (SEQ ID NO: 16); Enhancer site 6 (forward) 5°-
TGACAATGGTACAGAGAGATCACA-3" (SEQ ID NO: 17) and (reverse) 5~
GCTCTGGGTTCTTGCTGATG-3 (SEQ 1D NG 18); Enhancer site 7 {forward) 57~
GGGAGCAAAATGCAGTAAGAA-3 (SEQ ID NG 19) and (reverse) 5°-
ATCGATGTGCGTAGCTTTCA-3(SEQ ID NO: 20); Negative control region 1 (forward)
5°- CACTGCAACTGCCAGAGAAA-3 (SEQ 1D NO: 21) and (reverse) 57~
TCCAGACTCTTGGGGTATTCA-3 (SEQ ID NO: 22); Negative control region 2 (forward)
5- CCCGTCTATGAAAGCAGGAG-3” (SEQ ID NO: 23) and (reverse) 5°-
CACGGGGATTGTTTAAATGC-3" (SEQ ID NG: 24). Enrichment data were analyzed by
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calculating the immunoprecipitated DNA percentage of input DNA for each sample and

normalizing to negative control region enrichment.

i vive analysis

{60277} Female C57BL/6 mice were purchased. CS7BL/6. RagZcy” mice were bred in
house. C57BL/6.Ragl” mice were purchased. For transplantation of Eu-Myc lvmphomas in
vivo, cohorts of six- to eight-week-old syngeneic mice were inoculated via tail vein injection
with 1-4x10° Eg-Myc lymphoma cells. Mice were treated with 50 mg/kg JQ1. reconstituted
in 1 part BDMSO 10 9 parts 10% (w/v) Hy droxypropyvi-B-cvclodextrin (HPBCD; Cyclodexinn
Technologies Development Inc., Gamesville, FL) in sterile water, or DMSO vehicle control.
Mice were dosed once daily (5 days/week) via intra-peritoneal (i.p.) injection, commencing
three days post-intravenous inoculation, for a total of 5 weeks therapy or until treatment
farlure. Tumor-bearing CS7BL/6 mice were treated with the following monoclonal
antibodies via 1.p. injection: Anti-4-1-BB {(Anti-CD 137, 100 pg, 3H3; BioXCell), anti-PD-1
(100 ug, RPMI-14; BioXCell}, or control immumogiobulin (clg, Rat [gG2a, 2A3, 100 ug;
BioXCell). Anti-PD-1 mAb was dosed on days 5, 10, 15, and 20 post tumor transplant. Anti-

4-1BB mAb was dosed on davs 5, 8, and 11 post tumor transplant.

Statistical analvsis
180278]  Statistical analysis was performed using GraphPad Prism software, Version 6.0¢
{La Jolia, CA).

Ar intact fiost immune system is required for the robust anti-cancer effects of JO1 against a
murine model of aggressive B-cell lymphoma

{00279} Cohorts of mice on a C57BL/6 background {n=10 per treatment group} were
injected intravenously with 1-5x10° Ey-Myc lymphoma cells three days prior to
commencement of daily dosing with JQ1 (50 mg/kg}, or BMSO vehicle, via1.p. injection
Figures 1A and 1B show Kaplan-Meier survival curves representing cohorts of wild type
C37BL/6 mice and imwmme compromised strains. Figure 1A shows (?57}3L/'6Rag2€1/'/" mice
and Figure 1B shows CS7BL/6.Ragl” . Both sets of mice were inoculated with Ep-Aye
tvmphoma "4242 and treated with JQ1. or DMSO vehicle. Figure 1C shows Kaplan-Meier
survival curves representing cohorts of wild type C57BL/6 mice and immume compronused
strain C57BL/6.Rag2cy” inoculated with Ey-Myc lymphoma “299 and treated with JQ1
{solid line}, or BDMSQ vehicle (dashed line),
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[00280]  In all therapy experiments, JQ1 conveyed a significant survival advantage to both
tmmune competent and immune deficient mice bearing established Ep-Myc lvrophoma.
However, immune deficient mice (C57BL/6.Rag2ey”” and C57BL/6.Ragl™) succumbed to
disease significantly earlier than tfumor-bearing wild tvpe mice despite J{}1 treatment.
{06281] Splenic T-cells from tumor bearing mice express high levels of PD-1, indicative
of an exhausted phenotype. The spleen was harvested from a wild type CS7BL/6 mouse
bearing established Ey-Mye bymphoma (“299) at end-stage, and splenic CD3'CD4" and
CD3'CD8" cells were analyzed for the expression of PD-1 by flow cytometry. Results are

shown in Figure 1D.

P11 is a direct target of RET inhibition in vitro and in vivo.

{006282]  As described in Figures 2A and 2B, JQ1 downregulates the expression of PD-L1
(CD274) on lymphoma cells as determined by flow cytometry analysis. Graphs showing the
mean fluorescence intensity (MFI) of PD-L1 on Eu-Myc lvmphoma cell lines (Figure 2A)
#4242 and (Figure 2B) 299 ov er-expressing Bel-Z following 24 hours treatment in vifro with
mdicated concentrations of JQ1, or DMSO control are provided. Representative data are
presented as mean MFT of cells cultured and analvzed 1o triphcate £ S E. M. (¥%%%p <0.0001,
Student’s 7 test).

{66283} PD-L1 downregulation following BET inhibition is fime-dependent. Flow
evtometry analysis of PD-L1 expression on Ep-Myc lymphoma cell line "6066 following
ireatment in vitro with 500 oM JQ1 or DMSQO control for indicated timne points was
performed. Representative data are shown in Figure 2C.

[30284]  An acute dose of JQ in C57BL/6 mice bearing established Ep-Aye lymphoma
rapidly downregulates both PI-L1 and PD-L2 (CD273) on turor cells. A cohort of mice
were injected intravenousty with 1-5x10° Ey-Aye lymphoma 4242 cells and left for 12 days
o develop bulkv nodal disease. Peripheral Ivmph nodes were harvested 16 hours following a
single dose of JQ1 (50 mg/kg)., or DMSO velucle (n=3 per {reatment group) and assessed by
flow cytometry. Graphs show the MFT of (Figure 2D) PD-L1 and (Figure 2E) PD-1L.2
expression gated on live GFP-positive tumor cells. Data are presented as mean MFI from 3
mdividual mice = S EM. (Fp <0.05, **p <0.01, Student’s ¢ test).

{00285]  Circulating tumor cells from the peripheral blood of C57BL/6 mice bearing Eu-
Mye lvmphoma and treated chronically with JQ1 express lower levels of PD-L1. A cohort of
mice were injected intravenously with 1-5x10° Eg-Myc lymphoma 4242/Bcl-2 cells and

ireated dasly with JQ1 (50 mg/kg), or DMSO vehicle (n=5 per treatment group). At day 18§,
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peripheral blood was obtained and tumor cells were assessed by flow cytometry. Figuwre 2F
shows the MFI of PD-L1 expression gated on live GFP-positive tumor cells. Data are
presented as mean MFT from 5 individual mice £ S EM. (**p <0.01, Student’s ¢ test).
{00286} JQ1 rapidly downregulates PD-L1 transcript in vifro, (Quantitative real-time-PCR
{qPCR) analysis of PD-L1 mRNA levels in Eg-Myc lymphoma cell lines (Figure 2G) "4242
and (Figure 2H) 7299 over-expressing Bel-2 following treatment with 1000 nM JQ1, or
DMSO control, was performed at indicated time points. Transcript levels are presented as
fold change compared to BMS0. Data are presented as mean fold-change from 3 separate
experiments = S E M. (¥*p <0.01, **¥p <0.001, #*¥*p <(.0001, Student’s 7 test),

{00287]  Figure 21 provides data for chromatin imnmunoprecipitation-PCR of Eu-Myc
lvmphoma "299, and shows binding of BRD4 at the PD-L7 locus following 2 hours treatment

in vitro with 1000 nM JQ1, or DMSO conirol.

Genetic knockdown of BRD 4 phenocopies RET inhibitor treatment.

[00288]  Ep-Myc lymphoma cells (*4242) were transduced with doxycycline (Dox)-
mducible TRMPVIR shRNA expression vectors targeting BRD4 (sh. BRD4 498 and

sh. BRD4.500) or scrambled control (sh.SCR). The PGK promoter drives constitutive GFP
expression in retrovirally infected Ep-Afyc lymphoma cells and addition of Dox induces
1tTA3 activity to activate the TRE promoter and the DsRed-shRNA gene cassette. Figure 3A
shows representative FACS plots of 74242 expressing sh.BRD4.498, sh.BRD4.500, and
sh.SCR treated 10 the presence of absence of Dox for 16 hours in vitro.

[0028%9]  Retrovirally infected and Dox-treated Ey-AMdye lvmphoma cells exprassing the
indicated shRNA were gated on by GFP DsRed ' cells. Figure 3B shows the MFI of PD-L1
expression on GFP'DsRed’ populations following 16 hours in virre treatment with Dox.
Representative data are presented as mean MFI of cells cultured and analyzed in triplicate =
SEM (*p <0.05, **p <0.01, Student’s ¢ test).

180280} JOQ1 wreatment downregulates the constitulive expression of PD-L1 on human

amplification containing the PD-L1 loct, was treated for 24 houwrs in vitro with indicated
concentrations of JQ1 prior to analysis with flow cytometry. Figure 3C shows MFI of PD-L1
EXPression.

00291} JQ1 treatment downregulates the IFN-y-inducible expression of PD-L1 on human
myeloma cell lines. The human 7g-cMYC translocated multiple myeloma cell line RPMI-

8226 was treated with either single agent or combination of 100 ng/mL [FN-y and 500 v M
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JQ1, or MBS0 vehicle, for 24 howrs prior 1o analysis by flow cvtometry. Figure 3D shows
MFT of PD-L1 expression and [FN-y-mediated induction of PD-L1 that can be abrogated with
the co-treatment of JQ 1. Representative data are presented as mean MF1 of cells cultured and
analvzed in triplicate = S E.M. (*p <0.05, Student’s 7 test).

160292] Chemically distinct bromodomain inhibitors downregulate the expression of PD-
L1{CD274) on lymphoma cells, as shown by flow cytometry. Figure 3E shows the mean
fluorescence intensity (MFT) of PD-L1 on Ep-Myc lymphoma cell line 6066 following 24
hours ireatment in virro with T uM JGQ1, IBET-151, IBET-762, Y803, or dBETI, 10 uM
RVX-208, or DMSO control. Representative data are presented as mean MFI of cells

cultured and analvzed n triplicate = S E M. (***p <0.001, Student’s 1 test).

JO1 in combination with checkpoint inhibitors or immune stimulating anfibodies promotes
CUFrative anti-tumor responses.

{00293} Figures 4A and 4B show Kaplan-Meter survival curves representing cohoris of
C56BL/6 {n=6 per treatment group) injected intravenously with 1-5x10° Ep-Myc lvmphoma
299 cells. Figure 4A shows the efficacy of JQ1 in combination with PD-1 blockade against
Ep-AMyc lymphoma 299, Mice received JO1 (50 mg/kg), or DMSO vehicle, viai.p. imjection
commencing day 3 post-transplant for a total of 25 doses. Mice received 100 ug of anti-PD-1
{clone RPMI-14) or Rat oG isotype antibody via t.p. injecthion on davs 3, 10, 15, and 20 post-
fransplant.

[00294] Figure 4B shows the efficacy of JQ1 in combination with the agonistic anti-4~-1BB
(CD137) immune stimulating antibody against Ep-Myc lymphoma "299. Mice received JQ1
(50 mg/kg), or DMSO vehicle, via i.p. iyection from day 3 post-transplant for a total of 25
doses. Mice received 100 ug of anti~4-188 (clone 3H3) or Rat fgG isotype antibody viai.p.

mjection on days 5, 8, and 11 post-transplant.
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{60295] Al publications, patents and sequence database enines mentioned herein,
including those items listed above, are hereby incorporated by reference in their entirety as if
each individual publication or patent was specifically and individually indicated to be
incorporated by reference. In case of conflict, the present application, imcluding any

definitions herein, will control.

EQUIVALENTS AND SCOPE
[#0296] Those skilled i the art will recognize, or be able to ascertain using no more than
routine experimentation, many equivalents to the specific embodiments of the invention
iescribed herein. The scope of the present invention 1s not intended to be limited 1o the
above description, but rather is as set forth in the appended claims.
[86297] In the claims arficles such as “a,” “an,” and “the” may mean one or more than one
unless indicated to the contrary or otherwise evident from the context. Claims or descriptions
that include “or” between one or more members of a group are considered satisfied if one,
more than one, or all of the group members are present in, emploved in, or otherwise relevant
to a given product or process unless indicated to the contrary or otherwise evident from the
context. The invention includes embodiments in which exactly one member of the group is
present in, emploved in, or otherwise relevant to a given product or process. The invention
also includes embodiments in which more than one, or all of the group members are present
in, emploved in, or otherwise relevant to a given product or process.
[66:298] Furthermore, it is to be undersiocod that the invention encompasses all variations,
combinations, and permudations in which one or more himitations, elements, clauses,
descriptive terms, ere., from one or more of the claims or from relevant portions of the
description is introduced into another claim. For example, any claim that is dependent on
another claim can be modified to include one or more limitations found in any other claim
that 1s dependent on the same base claim. Furthermore, where the claims recite a
composition, it is 1o be understood that methods of using the composition for any of the
purposes disclosed herein are included, and methods of making the composition according to
any of the methods of making disclosed herein or other methods known in the art are
included, unless otherwise indicated or unless 1t would be evident to one of ordinary skill in
the art that a contradiction or inconsistency would arise.
[6029%] Where elements are presented as lists, e.g., in Markush group format, it 1s to be

understood that each subgroup of the elements 1s also disclosed, and any element(s) can be
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removed from the group. It s also noted that the term “comprising” is intended to be open
and permuis the inclusion of additional elements or steps. Tt should be understood that, in
general, where the invention, or aspects of the invention, is/are referred to as comprsing
particular elements, features, steps, efc., certain embodiments of the mvention or aspecis of
the invention consist, or consist essentially of, such elements, features, steps, efc. For
purposes of straplicity those embodiments have not been specifically set forth in Acec verba
heretn. Thus for each embodiment of the invention that comprises one or more elements,
features, steps, efc., the invention also provides embodiments that consist or consist
esseniially of those elements, features, steps, efc.

{00300] Where ranges are given, endpoints are included. Furthermore, it 15 to be
understood that unless otherwise indicated or otherwise evident from the context and/or the
understanding of one of ordinary skill in the art, values that are expressed as ranges can
assume any specific value within the siated ranges in different embodiments of the invention,
to the tenth of the unit of the lower limit of the range, unless the context clearly dictates
otherwise. It is also to be understood that unless otherwise indicated or otherwise evident
from the context and/or the understanding of one of ordinary skill in the art, values expressed
as ranges can assume ary subrange within the given range, wherein the endpoints of the
subrange are expressed to the same degree of accuracy as the tenth of the unit of the lower
himit of the range.

1803061} In addition, it is 1o be understood that any particular embodiment of the present
mvention moay be exphicitly excluded frorn any one or more of the claims. Where ranges are
given, any value within the range may explicitly be excluded from any one or more of the
claims. Any embodiment, element, feature, application, or aspect of the compositions and/or
methods of the invention, can be excluded from any one or more claims. For purposes of
brevity, all of the embodiments in which one or more elements, features, purposes, or aspects

is excluded are not set forth explicitly herein.
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CLAIMS

What 1s claimed is:

1. A method of treating cancer in a subject in need thereof, the method comprising
adrministering to the subject a therapeutically effective amount of;
a bromodomain inhibitor; and,

an immune modulator.

2. The method of claim 1, wherein the bromodomain inhibitor is a peptide, antibody,

mterfering RNA, or small molecule.

3. The method of claim 1 or 2, wherein the bromodomain inhibitor is a small molecule.
4, The method of any one of claims 1 to 3, wherein the bromodomain inhibitor is a

bromodomain inhibitor selected from the group consisting of formulas (DH~(X¥), ora
pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof.

5. The method of any one of claims 1 to 4, wherem the bromodomain inhibitor 1s not of

Formula (X¥i);

(XI1),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

stereoisomer, isotopically labeled derivative, or prodrug thereof.

6. The method of any one of claims 1 to 5, wherein the cancer is a hematological cancer

or a solid organ tumor.

7. The method of claim 6, wherein the hematological cancer s lvmphoma, levkema, or

mveloma.
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R The method of claim 6, wherein the solid organ tumor is a liver, colon, breast, kidney,

head and neck, melanoma, skin, pancreas, lung, prostate, or brain tumor,

9. The method of any one of claims 1 to 8, wherein the bromodomain inhibitor is of

Foroula (B

(RMa ™= w.

or pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
stereotsomer, isotopically labeled derivative, or prodrug thereof, wherein:

x'is N or CR™,

R’ is hydrogen, alkyl. carbocyclyl, heterocyclyl, arvl, or heteroaryl, each of which is
optionally substituted;

R® is hydrogen, alkyl, hydroxylalkyl, amincalkyl, alkoxvalkyl, haloalkyl, hydroxy, alkosy, or
~C(=0)0-R’, each of which is optionally substituted;

Ring A 15 aryl or heteroarvi

sach R™ is ndependently alkyl, carbocevelyl, heterocyelyl, aryl, or heteroaryl, each of which
is optionally substituted; or two R” attached to adjacent atoms are joined to form an
optionally substituted arvl or optionally substituted heteroaryl ring;

R is alkyl, cycloalkvl, heterocycloalkyl, arvi, or heteroaryl, each of which is optionally
substituted;

R'is ~(CH,),~L, wherein nis 0, 1, 2, or 3, and L is hydrogen, ~C(=0)0-R’, ~-C(=0)-R’,
~C=0RNERRY, -SEO0)-RY, -8(=0)-NR'RY, -NRRY, ~-NERHYCEOWR?, optionally
substituted aryl, or optionally substituted heteroaryl;

R” is hydrogen, halogen, or optionally substituted alkyl;

each R’ is independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyi, optionally substituted alkynyl, optionally substituted aryl, substifuted aryl,
heteroarvi, optionally substituted heterocvelvl, optionally substituted carbocyclvi, —INH;, or

-N=CR*R";
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gach occurrence of Ry is independently hydrogen, optionally substituted alkvi, optionally
substituted alkenvl, optionally substituted alkynyl, optionally substituted arvl, substitided
arvl, heteroaryl, optionally substituted heterocyclvl, optionally substituted carbocyclyl, =NH;,
or —N=CR'R’;

or R? and R* are taken together with the nitrogen atom to which they are attached to form an
optionally substituted heterocyclyl or optionally substituted heteroary! ring:

R® is alkyl, atkenyl, carbocyclyl, heterocyclvl, heterocycloalkyl, aryl, or heteroaryl, each of
which is optionally substituted;

or R* and R® are taken together with the carbon atom to which they are attached to form a an
optionally substituted heterocyclvl ring; and

ais 01,2 or3.

10. The method of claim 9, wherein the bromodomain inhibitor of Formula (f)is a
bromodomain inhibitor having a Formula selected from the group consisting of: 1-A, i-B, I-C,

-0, I-E, I-F, -G, I-H, -1, 1K L, M, N, -0, 1-P, -0, and I-R.

ii The method of claim 9 or 10, wherein the bromodomain inhibiior 1s JQ1:

Ci (JQ1),
or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,

sterecisomer, isotopically labeled derivative, or prodrug thereof.

12. The method of claim 9 or 10, wherein the bromoedomaim hibitor 1s Y803:
N

- N

N,
5. N~

o (Y803),
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or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

stereotsomer, isotopically labeled derivative, or prodrug thereof

13. The method of claim 9 or 10, wherein the bromodomain inhibitor is CPI-203:

Ci (CP1-203),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

sterecisomer, isotopically labeled derivative, or prodrug thereof.

14, The method of any one of claims 1 to §, wheretn the bromodomain inhibitor is

dBETT:

ci (dBETI),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

stereoisomer, isotopically labeled derivative, or prodrug thereof.

15, The method of anv one of claims 1 to 8, wherein the bromodomain inhibitor is of

Formula (8}

(1),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, 1sotopically ltabeled dertvative, or prodrug thereot wherein:

A 1s of formula:
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A !
R
3
R ‘{/L?;Nw\ R3T 7 inJ\( Re"{/\}?\iwf‘:{
L MN "\\/N\F{Zb "‘k\‘/\i
; ; ; ,or :

Xi1sCHorN;

YisCHorN;

Z13 O or NH;

R’ is hydrogen. optionally substituted alkyl, optionally substituted carbocyclyl, optionally
substituted heterocvclyl, optionally substituied aryl, or optionally substituted heteroarvi;
R is hydrogen or optionally substituted alkyl:

R’ is hydrogen or optionally substituted alkoxy;

R'% is hvdrogen, halogen, optionally substituted alkyl, or ~CN;

R’ is hydrogen, optionally substituted alkyl, optionally substituted haloalkyl:

each of R* and R” independently is hydrogen. optionally substituted alkyl, or optionally
substituted heterocyclyl, or R* and R® are joined to form an optionally substituted
heterocyelyl ring;

R is =0 or=8:

R™ is hvdrogen or optionally substituted alkyl; and

nis 0, 1, or2.
16. The method of clarm 15, wherein the bromodomain inhibitor of Formula (M) s a
bromodomain inhibitor having a Formula selected from the group consisting of: 1I-A, I-B,

il-C, 1-D, II-E, and II-F.

17. The method of claim 15 or 16, wherein the bromodomain inhibitor 1s IBET-151:

(IBET-151),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

stereoisomer, isotopically labeled derivative, or prodrug thereof.
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18, The method of any one of claims 1 to 8, wherein the bromodomain inhibitor is of

Formula (BEE):

RN,
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, 1sotopically labeled derivative, or prodrug thereof, wherein:
R'is optionally substituted alkyl;
R? is -NR™R™ or —OR™:
gach of R* R™ and R™ is independently optionally substituted alkvi, optionally substituted
haloalkyl, or optionally substituted carbocvciyl, wherein any two adjacent groups on a
carbocvelvlic ring may be joined to form an optionally substituted carbocyclvl, optionally
substituted heterocyclyl, optionally substituted aryl, or optionally substituted heteroary! ring;
or R and R™ are joimed to form an optionally substituied carbocyelvl or optionally
substituted heterocvelvl ring;
each of R and R™ is independently hydrogen or optionally substituted alkvi;
each instance of R” is independently hydrogen. hydroxyl. halogen, optionally substituted
alkvi, optionally substituted haloalkyl, optionally substituted alkoxy, optionally substituied
haloalkosy, ~NO,, ~CN, or ~C(=0)}OR’;
R* is hydroxyl, halogen, optionally substituted atkyl, optionally substituted haloalkyl,
optionally substituted alkvi, optionally substituted haloalkyl, optionally substituted atkoxy,
optionally substituted haloaltkoxy, ~NQ;, ~CN, ~C=0)OR", or ~O8(=0p{alkyly;
R’ is optionally substituted alkyl; and

nisl, 2, 3,4, or5.

19, The method of claim 18, wherein the bromodomain inhibitor of Formula (381} 1s a
bromodomain inhibitor having a Formula selected from the group consisting oft [I-A, 111-B.
[1-C, T-D, and HI-E.

20 The method of claim 18 or 19, wherein the bromodomain inhibitor 15 IBET-762:
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Ci (IBET-762),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

stereoisomer, 1sotopically labeled derivative, or prodrug thereof.

21 The method of any one of claims 1 to 8, wherein the bromodomain inhibitor is of

Formula V)

{1V,

or a pharmaceutically acceptable salt, solvate, hyvdrate, polvmorph, co-crystal, tautomer,
sterecisomer, isotopically labeled derivative, or prodrug thereof, wherein:

X is CR', N, or N*;

Y is ~C(=0)—, ~C=8)—, ~S8(=0)—;

R is hvdrogen. halogen, optionally substituted alkyl, optionally substituted heteroalkyl,
optionally substituted alkenyl, optionally substitited alkynyl, optionally substituted alkoxy,
optionally substituted amido, optionally substituted amino, or hydroxyl.

each of R' and R is independently hydrogen, halogen, optionally substituted alkvl. optionally
substituted heteroalky!, optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted alkoxy, optionally substituted amido, optionally substititied amino, or
hydroxyl;

R’ is hydrogen. halogen, optionally substituted alkyl, optionally substituted heteroatkyl,
optionally substituted alkenyl, optionally substitited alkynyl, optionally substituted alkoxy,
optionally substituted amido, optionally substituted amino, or hydroxyl.

each of R® and R® is independently hydrogen, halogen, optionally substituted alkvl. optionally

substituted heteroalky!, optionally substituted alkenyl, optionally substituted alkynyl,
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optionally substituted alkoxy, optionally substituted amido, optionally substititied amino, or

hydroxyl;

each of R* and R is independently absent, hydrogen. halogen, optionally substituted alkyl,

optionally substituted heteroalkv!, optionally substitited alkenyl, optionally substituted

atkynyl, optionally substituted alkoxy, optionally substitited amido, optionally substituted

amino, or hydroxyl:

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

optionally substituted alkenvi, optionally substituted alkvnvl, optionally substituted alkoxy,

optionally substituted amido, optionally subsiituted amino, or hydroxyl;

R’ is absent, hydrogen. halogen, optionally substituted alkyl, optionally substituted
eteroalkyl, optionally substituted alkenyl, optionally substituted alkyny!, optionally

substituted alkoxy, optionally substituted amido, optionally substitited amino, or hydroxyl;

R is hydrogen, halogen, optionally substituied alkyl, optionally substituted heteroalkyl,

optionally substituted alkenvi, optionally substituted alkvnyl, optionally substituted alkoxy,

optionally substituied amido, optionally substituled amino, or hydroxyl;

or two substituents attached to adjacent atoms and selected from rRYLREL R RO RRY and

R, are joined to form an optionally substituted carbocyclyl, optionally substituted
eterocyelyl, optionally substitiied aryl, or optionally substitited heteroary! ring;

each W is independently C or N, wherein if W is N the attached substituent R, R’, or R is

absent; and

each === is independently a single or double bond, provided two adjacent ===are not both

double bonds.

22 The method of claim 21, wherein the bromodomain inhibitor of Formula (i) 1s a
bromodomain inhibitor having a Formula selected from the group consisting of 1V-A and
IvV-B.

23. The method of claim 21 or 22, wherein the bromodomain inhibitor 1s RVX-208;

O\’/\OH

(RVX-2038),
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or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

stereotsomer, isotopically labeled derivative, or prodrug thereof

24. The method of any one of claims 1 to 8, wherein the bromodomain nhibitor is of
Formula (VY
REN R RD‘

(- oy Ak

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautorer,
stereoisomer, isotopically labeled derivative, or prodrug thereof, wherein;
XM is C(Rp) or N;
X% s C(RD) or N;
X% is CR®)orN;
wherein no more than two of XA, X®, and X© can be N;

Ring A 1s of the formula;

‘?2& I(/RA)GE
O = O *a\\ Q
O ony N, N \5(\ =N >~
AR Ty X M A ] A (RM,
Ni‘)\g ARG A § R /l‘\; RE N\/J\é,s
¢ 2 R ) 2 2 Or

L 1s a bond or of the formula;

L"L N Ry

N iy i I

M (R T LT 7 Rr)g i /
o P -

Rk (R }9 )

%, %
RS (R%W
Nz K;;N

A , OF s ;
each instance of R* is mdependently hvdrogen, halogen, substituted or unsubstituted acvl,
substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or unsubstituted carbocyclvl, substituted or unsubstituted
heterocyelyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, —OR™,
“NERMY,, SR —CON, —SCN, ~CENRMRY, —CENRPOR?, —CENRAONER? Y, —
CEORMN, —CEOORM, ~CEOINRAY,, -NO,, ~NRMOEORM, -NRACE=0ORM, -
NRMC(E=OINRM ), ~OCEOIRM, —OCEOIORM, or ~OC(=OIN(R ), or about two
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instances of R™ are joined to form a substituted or unsubstituted carbocyclic, substituted or
unsubstituted heterocyclic, substituted or unsubstituted aryl, or substituted or unsubstituied
heteroary! ring;

each instance of R*' is independently hydrogen, substituted or unsubstituted acyl, substituted
or unsubstituted alkyl, substituied or unsubstituted alkenyl, substituted or unsubstituted
alkynyl, substituted or unsubstituted carbocyelyl, substituted or umsubstituted heterocyelyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, a nitrogen protecting
group when attached to a nitrogen atom, an oxygen protecting group when attached to an
oxygen atom, or a sulfur protecting group when attached to a solfur atom, or about two
instances of R*! are joined to form a substituted or unsubstituted heterocyclic ring;

R” is hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted carbocyelyl, substituted or unsubstituted heterocyelyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroarvl, ---C(Z())RB", ~{( ZO)()RB",
C(=0IN(R™Y),. or a nitrogen protecting group, or R and R are joined to form a substituted
or unsubstituied heterocyclic ring;

each instance of R®' is independently hydrogen. substituted or unsubstituted acyl. substituted
or unsubstituted alkyl, substitiied or unsubstituted alkenyl, substituted or unsubstituted
atkynyl, substituted or unsubstituied carbocvelvi, substituted or unsubstituted heterocvelyl,
substituted or unsubstituted aryl, substiiuted or unsubstituted heteroarvi, a nitrogen protecting
group when attached to a nitrogen atom, or an oxygen protecting group when attached to an
oxygen aton, or about two instances of R®! are joined to form a substituted or unsubstituted
heterocyclic ring;

RCis hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkvnyi, substituted or
unsubstituted carbocvelvi, substitited or unsubstituted heterocvelyl, substituted or
unsubstituted arvl, substituted or unsubstituted heteroaryl, ~CEORY, —CEOORY, -
C{=0INR"M,, or a nitrogen protecting group, or RY and R are joined to form a substituted
or unsubstituted heterocyclic ring;

each instance of R™ is mdependently hydrogen, substituted or unsubstituted acyl, substituted
or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted
alkynyl, substituted or unsubstituted carbocyclvi, substitiied or unsubstituted heterocvelvl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, a nitrogen proteciing

group when attached to a nilrogen atom, or an oxygen protecting group when attached to an
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oxygen atom, or about two instances of R™! are joined to form a substituted or unsubstituted
heterocyclic ring;

each instance of R is independently hydrogen, halogen, substituted or unsubstituted acyl,
substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or unsubstituted carbocyclvl, substituted or unsubstituted
heterocyelyl, substituted or unsubstituted ary1, substituted or unsubstituted beteroary], ~ORP,
NERPT, ~SRPY N, ~SCN, ~CENRPHRY!, -CENRPHORP!, -CENRPHNERP Y, -
CEORY, -CEOIORY, -CEONRY,, -NO,, -NRP'C(=0)R”', -NR”'C(=0)0R” | -
NRPICEOINR™ ), —OCEORY, ~OCEMORY, or —~OCEOINR Y, or about two
instances of R are joined to form a substituted or unsubstituted carbocyclic, substituted or
unsubstituted heterocyclic, substituted or unsubstituted arvl, or substitited or unsubstituted
hetercaryi ring;

each instance of R is independently hydrogen, substituted or unsubstituted acvl, substituied
or unsubstituted alkyl, substituted or unsubstituted alkeny!, substituted or unsubstituted
atkvnvi, substituted or unsubstituted carbocyclyl, substituted or unsubstituied heterocyclyi,
substituted or unsubstituted arvl, substituted or unsubstituted heteroarvl, a nitrogen protecting
group when attached to a nitrogen atom, an oxygen protecting group when attached to an
oxygen atom, or a sulfur protecting group when attached to a sulfur atom, or about two
instances of R”' are joined to form a substituted or unsubstituted heterocyclic ring;

R g hydrogen, substituted or umsubstituted acyl, substituted or umsubstituted alkyi,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted carbocyclyl, substituted or unsubstituied heterocyelyl, substituted or
unsubstituted aryl, substituted or umsubstitated heleroaryl, ~C=0R, —CEOORY, -
C(=0)N(R"™),. or a nitrogen protecting group;

each instance of R™ is independently hydrogen, substituted or unsubstituted acyl, substituted
or unsubstituted alkyl, substituied or unsubstituted alkenyl, substituted or unsubstituted
alkynyl, substituted or unsubstituted carbocyelyl, substituted or umsubstituted heterocyelyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, a nitrogen protecting
group when attached to a nitrogen atom, or an oxygen protecting group when attached to an
oxygen atom, or about two instances of R™ are joined to form a substituted or unsubstituted
heterocyclic ring;

each instance of R’ is independently hvdrogen, halogen, substituted or unsubstituted acyl,
substituted or unsubstituted alkyl, substituted or unsubstituted alkenvi, substituted or

unsubstituted alkynyl, substituted or unsubstituted carbocyelyl, substituted or unsubstituted
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heterocyclyl, substituted or unsubstituted arvi, substituted or unsubstituted heteroaryi, ~OR™
“NER™M,, SR —ON, —SCN, —CENRIR™Y, —CENRIBORMY, —CENRTINGKR™,, -
C=ORY, CEOOR™ —CEOINR™,, -NO,. NRIICEOIR™, -NRICE=0I0R™, -
NRPCEONR ), -0CEOIRY, ~0CE=0YOR™, or ~OCEOINR ), or about two
instances of R® are joined to form a substituted or unsubstituted carbocyclic, substituted or
unsubstituted heterocyclic, substituted or unsubstituted arvl, or substituted or unsubstituted
heteroary! ring:

each instance of RT' is independently hvdrogen, substituted or unsubstituted acyl, substituted
or unsubstituted alkyl, substituted or unsubsiituted alkenyl, substituted or unsubstituted
alkynyl, substituted or unsubstituted carbocyclvl, substituted or unsubstituied heterocyclvl,
substituted or unsubstituted arvl, substituied or unsubstituted heteroarvl, a nitrogen profecting
eroup when attached to a nitrogen atom, an oxygen protecting group when attached {o an
oxygen atom, or a sulfur protecting group when attached to a sudfur atom, or about two
instances of R are joined to form a substituted or unsubstituted heterocyclic ring;

a1s 0, 1,2, 3,4, 0r5;

dis¢ 1, 0r2;

fis0, 1,2, 3 or4; and

gis 0. 1.2 0r3,

or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

stereoisomer, 1sotopically labeled derivative, or prodrug thereof.

25. The method of claim 24, wherein the bromodomain inhibitor of Formula (V) is a
bromodomain inhibitor having a Formula selected from the group consisting of: V-A, V-B,

V-C, V-D, V-E, V-F, V-G, V-H, and V-J.

26.  The method of any one of claims 1 to §, wherein the bromodomain inhibitor is of
Formula (Vi)

0 N,R& D2
R A ,  (RP%y,

X ’ % 2

s /i £ WY

R\Jz ?;\E/&N/k 5 f’
RF2 X =

v,
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,

sterecisomer, isotopically labeled denivative, or prodrug thereof, wherein:
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=== i3 a single or double bond;
W is —CEOORYE —CEONRY,, —S(=0RY, —SEOINER YY), -8(=0),0R ",

RY2 RY" pve

}]/N\C (RA2y, /;RL\) % ,«\(RA % { 7RA?\
—S(=0RNER Y, »z:z z : k/z or \,zz

each instance of R is independentiy hydrogen, substituted or unsubstituted acvi, substituted
or unsubstituted alkyl, substituted or unsubsiituted alkenyl, substituted or unsubstituted
alkynyl, substituted or unsubstituted carbocyclvi, substituted or unsubstituied heterocyclvl,
substituted or unsubstituted arvl, substituted or unsubstituted heteroaryl, an oxygen protecting
eroup when attached to an oxvgen atom, or a mitrogen protecting group when attached to a
nitrogen atom, or two instances of RY are joined to form a substituted or unsubstituted
heterocyclic or substituted or unsubstituted heteroaryl ring;
R"? is hydrogen, substituted or unsubstituted C 1 alkyl, or a nitrogen protecting group:
RYC s hydrogen, halogen, or substituled or unsubstituted €6 alkyl:
U?is R® or —-ORY;
X2 is O, 8, -N{R™)~, or ~C(R™),~. wherein each instance of R™ is independently
hydrogen, halogen, substituted or unsubstituied C.¢ alkvl, or a nitrogen protecting group
when attached (o a nitrogen alom;
Y7 is N or CR™
7% is ~O-, ~N(R}- or ~C{R™),—, wherein each instance of R* is independently hydrogen,
halogen, substituted or unsubstituted acyl, substituted or unsubstituted alkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted
carbocvelyl, substituted or unsubstituted heterocvclvl, substituted or unsubstituted aryl,
substituted or unsubstititted heteroaryl, or a nitrogen protecting group when attached to a
nitrogen atom, or about two instances of R*” are joined to form a substituted or unsubstituted
carbocyclic or substituted or unsubstituted heterocyclic ring;
each instance of R™ is independently hydrogen. halogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituled or unsubstituted alkynyl, substituled or
unsubstituted carbocyclyl, substituted or unsubstituted heterocyclvl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, ~ORM -N(R™,, -SSR ~CN,
~SON, ~CENRMHRAT LCENRAHORM ~CENRAINRAY,, ---C(ﬂO)RA")*‘
CEOORM, —CEOINERMY,, -NO,., -NRMCEORM -NRAPCEOORM. -
NRAPCEEOINERNY,, ~-OCEOIRM, -0CE0ORM, or ~OCEOINR™,. wherein each
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instance of R*is independently hydrogen, substifuted or unsubstituted acyl, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted carbocvelvl, substituted or unsubstituted heterocyelvl, substituted
or unsubstituted arvl, substituted or unsubstituted heteroaryl, a nitrogen protecting group
when attached to a nitrogen atom, an oxygen protecting group when attached 1o an oxygen
atom, or a sulfur protecting group when attached to a sulfur ator, or about two R groups
are joined o form a substituted or unsubstituted heterocyclic or substituted or unsubstituted
heteroarvi ring;

kis0,1,2,3,4.5,6,7.8, 019,

each instance of R™ is independently hydrogen, halogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyvi, substituted or
unsubstituted carbocvelvi, substitited or unsubstituted heterocvelyl, substituted or
unsubstituted arvl, substituted or unsubstituted heteroaryl, —OR®®, -N(RP*),, -8R"* _CN, -
SCN, ~CENRPHRPE LCENRPAORP? —CENRPANERP™,, ~C(=0R™ ) -C(=0)0RP%,
~CEOINRFY,, -NO,, -NRBPC(=0RM -NRPHCHEOIORPS, - NRFAC(=0IN(RP?),, -
OCEOIRY. _OCEOOR™. or ~OCEOIN(RP™),, wherein each instance of R¥ s
independently hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkvnyi, substituted or
unsubstituted carbocvelvi, substitited or unsubstituted heterocvelyl, substituted or
unsubstituted arvl, substituled or unsubstituted heteroaryl, a nitrogen protecting group when
attached 1o a nifrogen atom, an oxygen protecting group when attached to an oxygen atom, or
a sulfur protecting group when attached to a sulfur atom, or about two R®* groups are joined
to form a substituted or unsubstituted heterocy clic or substituted or unsubstituted heteroary]
nng;

misO 1,2 or3;

R is hyvdrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsobstitoted alkynyl, substituted or
unsubstituted carbocyclyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted aryl, substituted or unsubsiituted heterocaryl, or an oxygen protecting group;
each instance of R™ is independently hydrogen, halogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted carbocyclyl, substituted or unsubstituted heterocvclyl, substituted or

unsubstituted arvl, substituted or unsubstituted heteroaryl, ~OR”™, -N®R"),, -SR"™ CN,

B
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CEOORM™ -CEOINERT™,, -NO,, -NRPPCEORY?, -NRPECEOIORPH,
NRPHC(=0IN{RP™),, —~OC(=0R"" —0CE=OIORP®, or ~OCEOINERP?),, wherein each
instance of R”*is independently hydrogen. substituted or unsubstituted acyl, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substitited or unsubstituted alkynyi,
substituted or unsubstituted carbocyclyl, substituted or unsubstituted heterocyclyl, substituted
or unsubstituted aryl, substituted or unsubstituted heteroaryl, a nifrogen profecling group
when attached to a nitrogen atom, an oxvgen protecting group when attached to an oxygen
atom, or a sulfur protecting group when attached to a sulfur atom, or about two R groups
are joined to form a substituted or unsubstituted heterocyclic or substituted or unsubstituted
heteroary! ring;

nis@ 1. or2;

R™ is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituied or unsubstituted carbocevclyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted arvl, substituted or unsubstituted
heteroarvl, or a nitrogen protecting group;

R js hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted carbocvclvl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted arvl, substitined or unsubstituted
hetercaryi, or a nitrogen profecting group.

R% is hydrogen, halogen, or substituted or unsubstituted C . alkyl; and

R™ is hydrogen, halogen, or substituted or unsubstituted C ¢ alkvl:

or R% and R™ are joined to form a substituted or unsubstituted pheny! ring.

27 The method of claim 26, wherein the bromodomain inhibitor of Formula (VB is a
bromodomain inhibitor having a Formula selected from the group consisting oft VI-A, VI-B,

VI-C, and VI-D.

28, The method of any one of claims 1 to 8, wherein the bromodomain inhibitor is of

Formula (VIk:
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R (VID),
or a pharmaceutically acceptable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof, wherein:
each insiance of === is independently a single or double bond;
3 i —0-, —§—, -N(R)=, or —C(R)—, wherein each instance of R™ is independently
hydrogen, halogen, substituted or unsubstituted C ¢ alkyl, or anitrogen protecting group
when attached to a nitrogen atom;
Y is N or CRY, wherein R™ is hydrogen, balogen, or substituted or unsubstituted Crs alkyl;
77 is —0—, “N(R®)- or —C(R™),—, wherein each instance of R is ndependently hydrogen,
halogen, substituted or unsubstituted acyl, substituted or unsubstituted alkyl, substituted or
unsubstituted alkenvi, substituted or unsubstituted alkynyl, substituted or unsubstituted
carbocyclyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroarvl, or a nitrogen protecting group when attached to a
nitrogen atom, or about two instances of R” are joined to form a substituted or unsubstituted
carbocyclic or substituted or unsubsiituted heterocychic ring:
each instance of R™ is mdependently hyvdrogen, halogen, substituted or unsubstituted alkvl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkvnyi, substituted or
unsubstituted carbocvelvi, substitited or unsubstituted heterocvelyl, substituted or
unsubstituted arvl, substituted or unsubstituted heteroaryl, ~OR™ _N®RMY),, -SRM _CN,
—SCN, —CENRMRM _CENRPHORM —CENRVHNRYY,, —C=0RM -
CEOIOR™M CEOINRM Y, -NO,, -NRMCEORM NRAC(=0)0RM -
NRMMC(=0N(R),, ~OC(E=OIRM —OC(=0I0RM, or ~OC(=OINERMY),, wherein each
instance of R™Mis mdependently hydrogen, substituted or unsubstituted acyl, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substitited or unsubstituted alkynyi,
substituted or unsubstituted carbocyclyl, substituted or unsubstituted heterocyclyl, substituted
or unsubstituted aryl, substituted or unsubstituted heteroaryl, a nifrogen profecling group
when attached to a nitrogen atom, an oxygen protecting group when attached to an oxygen

atom, or a sulfur protecting group when attached to a sulfur atom, or about two R** groups
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are joined to form a substituted or unsubstituted heterocyclic or substituted or unsubstituted
heteroary! ring:

pis0,1,2,3,4,5,6,7, 018

each instance of R™ is independently hydrogen. halogen, substituted or unsubstituted alkyl,
substituted or unsubstitited alkenyl, substituted or unsubstituted alkynvi, substituted or
unsubstituted carbocyelyl, substituted or umsubstituted heterocyelyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, ~OR®™, -N(R®™),, ~§R"" (N, -
SCN, ~CENRPHRER _CENRFHORD? - CENRFANRP?Y, ~CEORP - CE=E00RPR
—C(=0NR ), -NO,, -NRPCEOIRT?, -NRPPC(E=0IORD?, _NRPPCEOINRD, —
OCEOIRY —0CE=0IORP™ or —OC(E=0INRD™),, wherein each instance of RP s
mdependently hvdrogen, substituted or unsubstituted acyl, substitited or unsubstituted alkyi,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted carbocyelyl, substituted or unsubstituted heterocyelyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, a nitrogen protecting group when
aitached to a nitrogen atom, an oxygen protecting group when attached fo an oxygen atom, or
a sulfur protecting group when attached to a sulfur atom, or about two R2¥™ groups are joined
to form a substituted or unsubstituted heterocyclic or substituted or unsubstituted heteroaryl
fng;

gis 0, 1,2, 0r3;

R is hydrogen, substituted or unsubstituted acyl, substituted or unsubstitated alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted carbocyclyl, substituted or unsubstituted heterocvclyl, substituted or
unsubstituted aryl, substituted or unsubsiituted heleroaryl, or an oxygen proteciing group,;
R” is hydrogen, halogen, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyi, substituted or unsubstituted alkvnyl, substitited or unsubstituted carbocvclyl,
substituted or unsubstituted heterocvelvl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, —OR™™, -N(RP%),, -SRP** —CN, —SCN, —C(=NR"R™® _

C (:NRAD‘Sa)ORDBa’ _C(:NRD%)N(RDM)Z’ —C(:(})RD%, _C(:O)ORDM’ —C(:O)N(Rma)z, NG,
NRPPCE=0IRDH -NRPPUCEOORP?, -NRPPCE=OINR™),, -0CE=EORP™, -
OCEOYORD™ or —OC(=0INR™™),, wherein each instance of R¥™ s independently
hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkyl. substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted
carbocyvelyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituied arvi

B

substituted or unsubstituted heteroaryl, a nitrogen protecting group when attached 1o a

167



WO 2017/059319 PCT/US2016/054924

nitrogen atom, an oxygen protecting group when attached to an oxygen atom, or a sulfur
protecting group when attached to a sulfur atom, or about two R groups are joined to form
a substituted or unsubstituted heterocyclic or substituted or unsubstituted heteroaryl ring;
Ring A is substitited or unsubstituted, 5- to 6-membered, monocyclic, heterocyclic or
hetercaryi ring;
each instance of R” is independently hydrogen, halogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted carbocyclyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, —OR™, —N(R"?),, -SR™* —CN, -
SCN, ~CENRPHRY?, _CENRPHOR™, —CENRPHNRYY,, ~CEORY, —C(=0)0R™ -
CEOINRY,, ~NO,, -NRPPCEOIR™, -NRP'CEOOR™?, -NRPPOEOINERDY, -
OC(=0IR™ ~OCE=0OR™?, ~OCEOINR™,. or a nitrogen protecting group when
attached to a nitrogen atom, wherein each instance of R"%is independently hy drogen,
substituted or unsubstituted acvl, substituted or unsubstituted alkvi, substituted or
unsubstituted atkenyl, subsiituted or unsubstituted alkynyl, substituted or unsubstituted
carbocyclyl, substituted or unsubstituted heterocyclvl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, a nitrogen protecting group when attached to a
nitrogen atom, an oxygen protecting group when attached to an oxygen atom, or a suffur
protecting group when attached to a sulfur atom, or about two R™ groups are joined to form
a substituted or unsubstituted heterocyclic or substituted or unsubstituted heteroaryl ring;
ris, 1,2, 3,45, 6,7, or§;
R™ is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted atkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted carbocyclyl, substituied or
unsubstituted heterocyclyl, substituted or unsubstituted arvl, substituted or unsubstituted
eteroary!, or a nitrogen profecting group;
R¥ g hvdrogen, halogen, or substituted or unsubstituted Ci¢ alkvl; and
R™ is hydrogen, halogen, or substituted or unsubstituted Cy alkyl;

or R and R'" are joined to form a substituted or unsubstituted phenyl ring.
29 The method of claim 28, wherein the bromodomain inhibitor of Formula (VE ) is a

bromodormain inhibitor having a Formula selected from the group consisting of: VH-A, VIii-

B, and VII-C.
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30. The method of any one of claims 1 to 8, wherein the bromodomain inhibitor is of
Formula (VL)
RZ

RN N, LT y
ISORONS;
O{/”\N ZA I/ LZ/\‘)

| a 83 ’R81) E_:?‘BQ‘
RE R LA R (VIIE),

or pharmaceutically acceptable salt, solvate, hydrate, polymorph. co-crystal, tautomer,
stereoisomer, 1sotopically labeled derivative, or prodrug thereof, wherein:

A is =N- or =C(R""-;

Al s ~N(R"- or ~C(R -

R'is hydrogen, halogen, substituted or unsubstituted alkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted
carbocvclvl, substituted or unsubstituted heterocvclvl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroarvl;

R? and R’ are each independently hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynvl, substituted or unsubstituted
carbocyelyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted arvl,
substituted or unsubstituted hetercaryl, -C (=OR"! -C=00ORY, -CEONRY,, or a
nitrogen protecting group, wherein each instance of R”'is independently hydrogen,
substituted or unsubstituted acyl, substituted or unsubstituted alkyl, substituted or
unsubstituted alkenvi, substituted or unsubstituted alkynyl, substituted or unsubstituted
carbocyclyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroarvl, a nitrogen protecting group when attached 1o a
nifrogen atom, an oxygen protecting group when attached to an oxygen atom, or a sulfur
protecting group when attached to a suifur atom, or about two R®! groups are joined to form a
substituted or unsubstituied heterocy clic or substituted or unsubstituted heteroarvl ring, or a
nitrogen protecting group when attached to a nitrogen atom;

R* is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstitiited alkynyl, substituted or unsubstituted carbocvelyl, substituted or
unsubstituted heterocyclvl, substituted or unsubstituted arvl, substituted or unsubstituted
heteroarvi, ---C(:G)RD], ~C=00RY or ~C{=0}N (Rm)g, wherein each instance of R is
independently hvdrogen, substituted or unsubstituted acyl, substituted or unsubstituted atkyi,

substituted or unsubstituted alkenyl, substituled or unsubstituted alkynyl, substituled or
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unsubstituted carbocyclyl, substituted or unsubstituted heterocyclvl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, a nitrogen protecting group when
attached to a nitrogen atom, an oxygen protecting group when attached to an oxygen atom, or
a sulfur protecting group when attached to a sulfur atom, or about two R”' groups are joined
to form a substitited or unsubstituted heterocyclic or substituted or unsubstifited heteroaryl
ring, or 4 nitrogen profecting group when attached to a nitrogen atom;

each instance of R”' is independently hydrogen, halogen, substituted or unsubstituted atkyl,
substituted or unsubstituted alkenyl, substituied or unsubstituted alkynyi, substituted or
unsubstituted carboeyclyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, —OR®? —N(R®'),, —-SR®" _CN -
SCN, ~CENRPMRP? LCENRPMORPY -CENRPNERD Y, -CE=0IRPP, -C(=00RP?,
~CEOINRBY),, ~NO,, -NRFUC(=0IRE - NRFEC(=0IORM, -NREPCEOINRE™,, -
OC(=0RP? _OCE=MORPY or —OCEOINIREYY,, wherein each instance of RP? s
mdependently hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted atkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyi, substituied or
unsubstituted carbocyclyl, substituted or unsubstituied heterocyclyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, a nitrogen protecting group when
attached to a nitrogen atom, an oxygen protecting group when attached to an oxygen atom, or
a sulfur protecting group when attached to a sulfur atom, or about two R™™ groups are joined
io form a substituted or unsubstituted heterocyclic or substituted or unsubstituted heteroarvl
ring,

each instance of R is independently hydrogen, halogen. substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituled or unsubstituted alkynyl, substituted or
unsubstituted carbocycelyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted aryl, substituted or unsubstituted hetercaryl, ~-OR™, -N(R®™),, -8R -CN, -
SCN. ~C(=NRPIR™? _CENRPPYORM -CENRPEHINERPD,, ~CEORP? -CE=OORM,
—CEOINRPRY,, —NO,, -NRFAC(=0)RPH _NRFPC(=0I0ORPS, NREACEOINERE™,. -
OC(=0R™M, _OC(=00R™, or —OC=0)IN(RP™),, wherein each instance of R¥%is
independently hvdrogen, substituted or unsubstituted acyl, substituted or unsubstituted atkyi,
substituted or unsubstituted alkenyl, substituled or unsubstituted alkynyl, substituled or
unsubstituted carbocyclyl, substituted or unsubstituted heterocyclvl, substituted or
unsubstituted aryl, substituted or unsubstituted hetercaryl, a nitrogen protecting group when
atiached 1o a nitrogen atom, an oxygen protecting group when attached to an oxygen atom, or

a sulfur protecting group when attached to a sulfur atom, or about two R groups are joined
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to form a substituted or unsubstituted heterocychic or substituted or unsubstituted heteroaryl
mnng;

each instance of R™ is independently hydrogen, halogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkvnyi, substituted or
unsubstituted carbocvelvi, substitited or unsubstituted heterocvelyl, substituted or
unsubstituted arvl, substituted or unsubstituted heteroaryl, —OR®*, -N(RP*),, -8R" _CN, -
SCN, ~CENRPHRP? LCENRPHORPT —CENRPANERP Y, ~C(=0RP ) -C(=0)0RP™,
~CEOINRF™),, -NO,, -NRPCE=ORM -NRPCEOIORD?, - NRPAC(=0NERP),, -
OCEOIRY _OCEOOR™ or —OCEOIN(RP™,, wherein each instance of R¥? g
independently hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkvnyi, substituted or
unsubstituted carbocvelvi, substitited or unsubstituted heterocvelyl, substituted or
unsubstituted arvl, substituted or unsubstituted heteroaryl, a nitrogen protecting group when
attached to a nitrogen atom, an oxygen profecting group when attached to an oxvgen atom, or
a sulfur protecting group when attached to a sulfur atom, or about two R®™ groups are joined
to form a substituted or unsubstituted heterocy clic or substituted or unsubstituted heteroary]
rng;

each instance of R™ is independently hydrogen. halogen, substituted or unsubstituted alkyl,
substituted or unsubstitited alkenyl, substituted or unsubstituted alkynvi, substituted or
unsubstituted carbocyelyl, substituted or unsubstituted heterocvelyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, —OR®*®, -N(RP*),, -§R"* (N, -
SCN, ~CENRPHRER _CENRFPORP®, -CENRFINRPYY,, ~CE0RPY -C(=0)0RP*
—C=OINR),, -NO,, -NREUC(E=0RP? -NREPHCEOIORDY, —NRFHCE=OINRPY),, -
OCEORD. _OCE00ORM. or —OCEOIN(RP™),, wherein each instance of RP* is
mdependently hvdrogen, substituted or unsubstituted acyl, substitited or unsubstituted alkyi,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted carbocyclyl, substituted or umsubstituted heterocyelyl, substituted or
unsubstituted arvl, substituted or unsubstituted heteroaryl, a nitrogen protecting group when
aitached to a nitrogen atom, an oxygen protecting group when attached fo an oxygen atom, or
a sulfur protecting group when attached to a sulfur atom, or about two R groups are joined
to form a substituted or unsubstituted heterocyclic or substituted or unsubstituted heteroaryl
fng;

m s {0 or an integer between 1 and 8, inclusive;

pis O or an infeger between 1 and 4, inclusive;
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O E:sa"s 1
a

9 /U\N,}l,~ o /NYE ER

o . LI g{f@\; L*z{’N\,s*

each of L" and L~ is independently a bond, R o , ,

Rc'i RC1
RCT RC'] >g(h‘21
s .Y
ke \f’é, La’%; ,or  RERT
each instance of R* is independently hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted carbocyclyl, substituted or unsubstituted heterocyclyl, substituted or

unsubstituted aryl, substituted or unsubstituted heteroaryl, or a nitrogen protecting group; or,

Ra1
{

N
ifL'is i \S*s‘, then R™ of L' and one instance of R®' that is ortho to L' are joined to form a
substituted or unsubstituted heterocychic ring or substituted or unsubstituted heteroaryl ring;
and
each instance of R® is independently hydrogen, halogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted carbocyclyl, substituted or unsubstituted heterocvclyl, substituted or
unsubstituted arvl, substituted or unsubstituted heteroaryl, ~OR®™, ~N(R"'),, -8R N, -
CEORS _CEOYOR —CEOINRS),, -NRICEOIR? _NREPAC(=0)0OR™ -
NREPCEOINER™,, ~OCEOIRY, or ~OC(=0INR?),, wherein each instance of R%?is
independently hvdrogen, substituted or unsubstituted acyl, substituted or unsubstituted atkyi,
substituted or unsubstituted alkenyl, substituled or unsubstituted alkynyl, substituled or
unsubstituted carbocycelyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted aryl, substituted or unsubstituted hetercaryl, a nitrogen protecting group when
atiached 1o a nitrogen atom, an oxygen protecting group when attached to an oxygen atom, or
a sulfur protecting group when attached to a sulfur atom, or about two R°™ groups are joined
io form a substituted or unsubstituted heterocyclic or substituted or unsubstituted heteroarvl

ring.

3L The method of claim 30, wherein the bromodomain inhibitor of Formula (Vi is a
bromodomain inhibitor having a Formmila selected from the group consisting of: VHI-A, VI~

B, VIiI-C, and VHI-D.
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32 The method of any one of claims 1 to 8, wherein the bromodomain inhibitor is of
Formula (BX);
(R® J f
pedon i
NohsNon:
(Rm:*j (1X).

or pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,
stereotsomer, isotopically labeled derivative, or prodrug thereof, wherein:

R is hydrogen. substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyi, substituted or unsubstituted alkvnyl, substitined or unsubstituted carbocvclyl,
substituted or unsubstituted heterocyelyl, substituted or umsubstituted aryl, substituted or
unsubstituted hetercaryl, or a nitrogen protecting group when attached to a nitrogen atom;

R” is hydrogen, halogen. substituted or unsubstituted alkyl, substituted or
unsubstituted atkenyl, subsiituted or unsubstituted alkynyl, substituted or unsubstituted
carbocyclyl, substituted or unsubstituted heterocyclvl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, ~OR”, -N(R""),, SR, -CN, -8CN. -
CENRPHRY CCENRPHORY -CENRIONERDY,, ~C=0RY! ~C(=0)0R"! -
CEMNERPY,, NG, -NRPICEOIRP!, NRPICEGIORY, —NRPICEOINERDY,, -
OC=0R", —OCE0IORY!, or —OC(=0IN(R""YY,, wherein each instance of RP is
mdependently hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted atkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyi, substituted or
unsubstituted carboeyclyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, a nitrogen protecting group when
attached to a nitrogen atom, an oxygen protecting group when attached to an oxygen atom, or
a sulfur protecting group when attached to a sulfur atorn, or about two R”! groups are joined
io form a substituted or unsubstituted heterocyclic or substituted or unsubstituted heteroarvl
rng;

R’ and R* are each independently hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituled or unsubstituted alkynyl, substituled or
unsubstituted carbocycelyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, or a nitrogen protecting group; or
R’ and R* groups are joined to form an substituted or unsubstituted heterocyclic or substituted

or unsubstituted heteroarvl ring;
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each instance of R’ is independently hydrogen, halogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted carbocycelyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted arvl, or substituted or unsubstituted heteroarvl;

each instance of R® is independently halogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsobstitoted alkynyl, substituted or
unsubstituted carbocyclyl, substituted or unsubstituied heterocvclyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, ~OR®"™, -N(RP'),, -SR™? (N, -
SCN, ~C(E=NRPIMRPE _CENRFIMORP?, —CENRPHNERP ™, ~CE=0RP —C=0)0RP,
—C=0INREY),, -NO,, -NREPC(E=0RPY —NRPPCE=0I0R?, —NRPHCE=OINRD M), —
OCEORPY -OCEOIORPY. or ~-OCEOINER),;
qgis0, 1,2, 3, 0rd;
Alg=N-or ::C(Rz)—;

each instance of R®! is independently hydrogen, halogen, substituted or unsubstituted
alkvi, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted carboeyclyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, —OR®? —N(R®'),, —-SR®" _CN -
SN, ~CENREDRF? _CENRPHORPE CENRPNERPD,, -C=0RP CE=00RPH
~CEOINREEY,, -NO,, -NRFPCEOIRRY -NRFPCEOIOR™?, - NRPRPCEOINRT ), -
OC(=0RM _OCEMORPY or —OCEOINIRES,:

each instance of R is independently hydrogen, substituted or unsubstituted acyl, substituted

or unsubstituted alkyl, substituted or unsubstituted alkeny!, substituted or unsubstituted
atkynvl, substituted or unsubstitited carbocyclyl, substituted or unsubstituled heterocyclyl,
substituted or unsubstituted arvl, substituted or unsubstituted heteroaryl, a nitrogen protecting
group when attached to a nitrogen atom, an oxygen protecting group when attached to an
oxygen atom, or a sulfur protecting group when attached to a sulfur atom, or about two RF™?
groups are joined to form a substituted or unsubstituted heterocyclic or substituted or
unsubstituted hetercaryl ring;
p is { or an integer between 1 and 4, inclusive;

Rat Ret gt

i
O N S
) ; . ‘5 ~8 % -,
LY L% and LY are each independently a bond, Y , Y , Y , O % Sse :
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R™ is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstitated alkynyl, substituted or unsubstituted carbocyclyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted arvl, substituted or unsubstituted
heteroaryi, or a nitrogen protecting group; and

each instance of R®' is independently hvdrogen, halogen, substituted or unsubstituted atkvi,
substituted or unsubsituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted carbocyclyl, substituted or unsubstituted heterocvclyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, ~ORY -N(R),, SR -CN, -
CEOR™, ~C{=0)0R™, ~C{=0IN(R""),, -NRPC(=0)R", -NR**C(=0)OR"", —
NRCE=0INR),, —OC(=0IR"", or —OC(=0)N(R™"),, wherein each instance of R is
mdependently hvdrogen, substituted or unsubstituted acyl, substitited or unsubstituted alkyi,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkvnyi, substituted or
unsubstituted carbocyelyl, substituted or unsubstituted heterocyelyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, a nitrogen protecting group when
aitached to a nitrogen atom, an oxygen protecting group when attached fo an oxygen atom, or
a sulfur protecting group when attached to a sulfur atom, or about two R™ groups are joined
to form a substituted or unsubstituted heterocyclic or substituted or unsubstituted heteroaryl

ring.

33. The method of clarm 32, wherein the bromodomain inhibitor of Formula (XY is a
bromodomain inhibitor having a Formula selected from the group consisting of) IX-A, IX-B,

IX-C, IX-D, IX-E, IXCF, and EX-G

34.  The method of any one of claims 1 to 8, wherein the brorsodomain inhibitor is of
Formula (X
RF
O / RE

N 1]

D

/Y}R ka (R")m
He I 3 i f’\"\\\
R ‘)rz/\b\\)\N N\ { 7 O
| NKXW
R¥ C/N A N
R~ 8‘9\ RA
R 6,9

or a pharmaceutically acceptable salt, solvate, hvdrate, polymorph, co-crystal, tautomer,

stereoisomer, isotopically labeled derivative, or prodrug thereof, wherein;
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R*is hydrogen, substituted or unsubstituted acvl, substituted or unsubstituted alkvi,
substituted or unsubstituted alkenyl, substituled or unsubstituted alkynyl, substituled or
unsubstituted carbocycelyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted arvl, or substituted or unsubstituted heteroarvl;

R¥ is hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted alkyi,
substituted or unsubstituted alkenyl, substituted or unsobstitoted alkynyl, substituted or
unsubstituted carbocyclyl, substituted or unsubstituted heterocvclyl, substituted or
unsubstituted aryl, or substituted or unsubstituied heteroarvi;
or R* and R¥ are ioined to form a substituted or unsubstituted, carbocyclic ring, or a
substituted or unsubstituted, heterocychic ring;

R s hydrogen, substituted or unsubstituted Cy. alkyl, or a nitrogen protecting group;

each instance of R” is independently halogen, substituted or unsubstituted alkyl, substituted
or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted

carbocyelyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted arvl,

NR'C(=CIRY, -NR*CEOOR?, -NRIC(=0IN{RY),, ~OCEO)R?, ~CC(=OI0RY, or -
OCEOINRY,;

each instance of R"is independently hvdrogen, substituted or unsubstituted acvl, substituted
or unsubstituted alkyl, substituied or unsubstituted alkenyl, substituted or unsubstituted
atkvnyl, substituted or unsubstituted carbocyclyl, substituted or unsubstituted heterocyclyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, a nitrogen protecting
group when attached to a nitrogen atom, an oxygen protecting group when attached to an
oxygen atom, or a sulfur protecting group when attached to a sulfur atom, or about two R*
groups are joined to form a substituted or unsubstituted, heterocyclic ring, or a substituted or
unsubstituted, heteroarvi ring;

mis (0, 1,2, 3, or4;

X is —0-, =S—, -N(R)-, or ~C(R*)o—, wherein R is hydrogen, substituted or
unsubstituted C 1. alkyl, or a nitrogen protecting group, and wherein each instance of R is
mdependently hydrogen, halogen, or substituted or unsubsiituted Ci6 alkyvl;

R” is hydrogen, halogen. substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyi, substituted or unsubstituted alkvnyl, substitined or unsubstituted carbocvclyl,

substituted or unsubstituted heterocvelvl, substituted or unsubstituted aryl, substituted or

176
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CENRYNRY,, CEORY, -CEOIORY, —CEOINRY,, -NO,, -NRICEO)RE, -~
NRC(EOGIOR®, -NRCEOIN(RY,, ~OCEOR?, ~OC=OOR', or ~OCEOWN(RY.:

R' is hydrogen, substituted or unsubstituted C . alkyl, or a nitrogen protecting group;
RYis hvdrogen, substituted or unsubstitited alkyl, substituted or unsubstituted carbocyclvi,
substituted or unsubstituted phenyl, or a niirogen protecting group;

each instance of R™ is independently halogen, substituted or unsubstituted alkyl, substituted
or unsubstituted alkeny!, substituted or unsubstitited alkynyl, substituted or unsubstituted
carbocyclyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl,
substituted or unsubstituted hetercary]l, —OR®, -N(R%),, -8R —CN, -8CN, -C{=NRR" -
CENRDHORY, —~CENRINRY,, —CEORY, —CEOORE, —C=OINR Y, NG, -
NR*CEORY, -NRICEOYOR?, -NR*CEOINRY,, -OCE=MR®, ~-OC(=0OR®, or -
OCEOMNRY,: and

nisQ, 1,2, 3 ord.

35, The method of any one of claims 1 to 8, wherein the bromodomain inhibitor is of

Formula (X¥);

Rg‘.

1y 1 o
RIN:@Y’"@AM@A
S0 A

3 RY (R™), (X1),
or pharmaceutically accepilable salt, solvate, hydrate, polymorph, co-crystal, tautomer,
stereoisomer, isotopically labeled derivative, or prodrug thereof, wherein:

R* is hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted atkyl,
substituted or unsubstituted alkenyl, substituted or unsobstitoted alkynyl, substituted or
unsubstituted carbocyclyl, substifuted or unsubstituted heterocyclyl, substituted or
unsubstituted aryl, or substituted or unsubstitited heteroarvl;

R® is hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted alky1,
substituted or unsubstituted alkenyl, substituled or unsubstituted alkynyl, substituled or
unsubstituted carbocyclyl, substituted or unsubstituted heterocyclvl, substituted or
unsubstituted arvl, or substituted or unsubstituted heteroarvl;

or R* and R® are joined to form a substituted or unsubstituted, carboeyclic ring, or a
substituted or unsubstituted, heterocyclic ring;

RVis hydrogen, substituted or unsubstituted )4 alkyl, or a nitrogen protecting group;

,..ﬂ
-3
2
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R’ is hydrogen, halogen, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituled or unsubstituted alkynyl, substituted or unsubstituied carbocyelvl,
substituted or unsubstituted heterocyclvl, substituted or unsubstituted arvl, or substituted or
unsubstituted heteroarvi;

R” and R® are each independently hydrogen, substituted or unsubstituted alkvl, substituted or
unsubstituted alkenvl, substituted or unsubstituted alkynyl, substituted or unsubstituted
carbocyelyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted arvl,
substituted or unsubstituted hetercaryl, -C (=OR"! -C=00ORY, -CEONRY,, or a
nitrogen protecting group, wherein each instance of R is independently hydrogen,
substituted or unsubstituted acyl, substituted or unsubstituted alkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted
carbocvelyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryi,
substituted or unsubstituted heteroaryl, a nitrogen protecting group when attached 1o a
nifrogen atom, an oxygen protecting group when attached to an oxygen atom, or a sulfur
protecting group when attached to a sulfur atom, or about two R®! groups are joined to form a
substituted or unsubstituied heterocy clic or substituted or unsubstituted heteroarvl ring, or a
nitrogen protecting group when attached to a nitrogen atom;

each instance of R®' is independently hydrogen. halogen, substituted or unsubstituted alkyl,
substituted or unsubstitited alkenyl, substituted or unsubstituted alkynvi, substituted or
unsubstituted carbocyelyl, substituted or unsubstituted heterocyelyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, —OR®™, -N(RP™),, -§R"" (N, -
SCN, ~CENRFHRPR _CE=NRFHORPR CENRFNRP®,, ~C(=0RP —C(=0)0RPR
—C(=0NRE),, -NO,, -NRPPCEOIRT?, -NRPEC(E=OIORPE, _NRPPCEOINRD Y, —
OCEORPY —0C(E=00RPY. or —OCE0INRP'),, wherein each instance of R is
mdependently hvdrogen, substituted or unsubstituted acyl, substitited or unsubstituted alkyi,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted carbocyelyl, substituted or unsubstituted heterocyelyl, substituted or
unsubstituted arvl, substituted or unsubstituted heteroarvl, a nitrogen protecting group when
aitached to a nitrogen atom, an oxygen protecting group when attached fo an oxygen atom, or
a sulfur protecting group when attached to a sulfur atom, or about two R2™ groups are joined
to form a substituted or unsubstituted heterocyclic or substituted or unsubstituted heteroaryl
fng;

each instance of R™ is independently hydrogen, halogen, substituted or unsubstituted alkyl,

substituted or unsubstituted alkenyl, substituted or unsubstitated alkynyvi, substituted or
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unsubstituted carbocyclyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted aryl, substituted or unsubstitated heteroaryl, —OR®™ _N(R™),, SR _CN -
SCN, ~CENRPHRPE _CENRPHORD?, —CENRFHNRP™),, C(=0RYM —C(=0OR"*
~CEOINRPRY,, -NO,, -NRFCE=ORP? -NRPPCEOIOR™?, ~NRPFCE=OINRYY,, -
OC(EORPE ~OCE=0ORP or ~OCEOIN(RF ™, wherein each instance of RP?is
mdependenily hydrogen, substituted or unsubstituted acyl, substituted or unsubstituted atkyl,
substituted or unsubstituted alkenyl, substitited or unsubstituted alkvnyi, substituted or
unsubstituted carbocyclyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted aryl, substituted or unsubsiituted heleroaryl, a nitrogen protecting group when
attached to a nitrogen atom, an oxygen protecting group when attached to an oxygen atom, or
a sulfur protecting group when attached to a sulfur atom, or about two R™™ groups are joined
to form a substitited or unsubstituted heterocyclic or substituted or unsubstifited heteroaryl
ing,
p is U or an integer between 1 and 4, inclusive;

;331 RS Re

L' is a bond, E/Q\ng %{N\S‘j , %/S\;, or ¥ :

R is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenvi, substituted or unsubstituted alkynyl, substituted or unsubstituted carbocvcelvl,
substituted or unsubstituted heterocyclyl, substituted or unsubstituted arvi, substituted or
unsubstituted hetercaryl, or a nitrogen profecting group: and
each instance of R is independently hvdrogen, halogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenvl, substituted or unsubstituted alkynyl, substituted or
unsubstituted carbocyclyl, substituted or unsubstituted heterocvclyl, substituted or
unsubstituted aryl, substituted or unsubstitated heteroaryl, —OR™ _N{R),, ~SR*® _CN, -
C(=0R™, —C=0)OR™, —C(=0IN(R™"),, -NRC=0)R", -NR*C(=0)0R"™", —
NRPCE=OWN(RT™),, ~OCEORY?, or ~OC(=0)IN(R™),, wherein each instance of R is
mdependently hydrogen, substitited or unsubstituted acyl, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsobstitoted alkynyl, substituted or
unsubstituted carbocyclyl, substifuted or unsubstituted heterocyclyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, a nitrogen protecting group when
attached to anitrogen atom, an oxygen profecting group when attached o an oxygen atom, or

. o Cla ..
a sulfur protecting group when attached to a sulfur atom, or about two R"™ groups are joined
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to form a substituted or unsubstituted heterocychic or substituted or unsubstituted heteroaryl

1ng.

36. The method of any one of claims 1 to 35, wherein the imnune modulator regulates

activity of a stimulatory immume signaling molecule.

37 The method of claim 36, wherein the stimulatory immune molecule 1s selected from
the group consisting of 4-1BB (CD137), CD137L, OX40, OX40L, ICOS, D40, CD40L,
CD70, CD27, CD28, CD30, Ch36, B7RPL, and HVEM.

38. The method of any one of claims 1 to 35, wherein the imnwne modulator is an

immune checkpoint inhibitor

39. The method of claim 39, wherein the immune checkpoint inhubitor is an inhibitor of
an immune checkpoint protein selected from the group consisting of: CTLA-4, PD-1, PDL-1,
TIM3, LAG3S, B7-H3, B7-H4, BTLA, GALY, and AZaR..

40. The method of claim 39, wherein the immune checkpoimnt inhibitor is an inhibitor of
CTLA-4.

41. The method of claim 39, wherein the immune checkpomt mbhubitor is an inhibitor of
PD-1.

42 The method of claim 39, wherein the immune checkpoint mhibitor is an inhibitor of
PDL-1.

43, The method of claim 39, wherein the immuone checkpomt inhibitor 13 an inhibitor of
TIM3.

44, The method of claim 39, wherein the immume checkpomt inhibitor is an inhibitor of
LAGS.

45, The method of claim 39, wherein the immune checkpoint mhibitor ts an inhibitor of
B7-H3.
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46. The method of claim 39, wherein the immune checkpoimt inhibitor is an mhibitor of
B7-H4.

47. The method of claim 39, wherein the immune checkpoint mhibitor ts an inhibitor of
BTLA.

48. The method of claim 39, wherein the immume checkpomt inhibitor is an inhibitor of
GALS.

49 The method of claim 39, wherein the immune checkpoimnt inhibitor is an inhibitor of
AZaR.

30, The method of claim 49, wherein the immmune modulator is a peptide, antibody,

interfering RNA, or small molecule.

31 The method of claim 50, wherein the immune modulator 15 a monoclonal antibody, or

an Ig fusion protein.

52. The method of claim 51, wherein the immuone modulator is an anti-4-1BB antibody.
53, The method of claim 51, whergin the immune modulator is an anti-PD-1 antibody.
54, The method of any one of clains | 1053, wherein the bromodomain inhibitor and the

mmmune modulator are administered to the subject simultaneously as a single composition.

55. The method of any one of claims 1 to 53, wherein the bromodomain mhibitor and the

immune modulator are administered to the subject separately.

56. The method of claim 53, wherein the bromodomain inhibitor and the immune

maodulator are admimistered to the subject concurrently.

57. The method of claim 56, whereins the bromodomain inhibitor is administered to the

subject after the immune modulator,
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58 The method of claim 56, wherein the bromodomain inhibitor 1s administered to the

subject prior to the immune modulator.

59. The method of claim 58, whereins the admunistration of the bromodomain imhibitor
occurs at feast 24 hours (1 day), 2 days, 3 days or 4 days prior o the admimstration of the

immune modulator.

60, The method of any one of claims 1 1o 59, wherein the bromodomain mhibitor and the
inwnune modulator are synergisiic in treating the cancer, compared to the bromodomain

inhibitor alone or the immune modulator alone.

61.  The method of any one of claims 1 to 60, wherein the subject has an intact immuone
system.
62, The method of any one of claims 1 to 61, wherein the subject 1s a2 human.
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