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BROMODOMAIN INHIBITORS 

RELATED APPLICATIONS 
|00O1] This application claims the benefit of U.S. Provisional Application No. 
62/068,983, filed on October 27,2014, The entire teaching of the above application is 
Incorporated herein by reference, 

BACKGROUND OF THE INVENTION 
[0002] Historic N~?ermina! tails maintain chromatin stability and are subject to 
modifications associated with transcriptional regulation. The best characterized of these 
modifications are acetylation, methylation and phosphorylation' For each modification, 
enzymes exist that either lay down the appropriate mark or remove it. These modifications 
must then be interpreted by the transcriptional machinery, Acetyl-lysine recognition is 
principally mediated by bfomodomahis, which are commonly components of transcription 
factor complexes. The bromodomain and extra-terminal (BET)-faimly (e.g.* BRD2, BRD3, 
BRIM and BRDT) share a common domain architecture comprising two N~terraina! 
bromodomains which exhibit a high level of sequence conservation, and a more divergent 
C-terminal domain which is implicated in protein-protein interactions. Aberrant regulation 
of histone modification can impact gene activity and play a roie in oncogenesis. Lysine 
sideehain acetyl ation is an important regulatory event in the function of non-histone 
proteins, including but not limited to Hsp90, p53, STAT transcription factors, cortaetin, 
beta-catenin and alpha-tubulm. Thus, modulation of lysine sideehain recognition would be 
expected to exert important phenotypic and therapeutic effects broadly in development and 
disease. Despite the importance of acetyl-lysine recognition to oncogenesis, few 
modulators of acetyl-lysine recognition have been identified, 

SUMMARY OF THE INVENTION 

[0903] As described below, the present invention features compositions and methods of 
treating a disorder responsive to the modulation of a BET family polypeptide. In a 
particular embodiment, the disorder responsive to the modulation of a BET family member 
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includes a neoplasia, .inflammatory disease, hypetmsuiinaemia (e.g., insulinoma, eongentia! 
hyperinsulism, polycystic ovary syndrome (POOS), Beckwith-Wiedemann syndrome and in 
patients following gastric bypass surgery), obesity, fatty liver (NASH or otherwise), 
diabetes, atherosclerosis, arterial stent occlusion, heart failure, cachexia, graft versus host 
disease, infectious diseases associated with bromodomains, the treatment of parasites, 
malaria, trypanosomes, and for reducing male fertility. Further uses of the compositions of 
the invention include, but are not limited to, use in organ transplantation, modulation of cell 
state for regenerative medicine (i.e., by promoting or inhibiting cellular differentiation), and 
facilitating pluripotency. More specifically, the invention provides compositions and 
methods of treating a disorder responsive to the modulation of a BET family polypeptide 
comprising a bromodomain with acetyl-lysine and/or chromatin (e.g., disrupting a 
bromodomain interaction with an acetyl-lysine modification present on a histone N~ 
tormina! tail), 
[0004! In one aspect, the invention provides a compound of Structural Formula I: 

or a pharrnaceiiticaily acceptable salt thereof, wherein: 
A is selected from the group consisting of a (CrCcOalkyL a (Cr€s)alkenyl, a 

(Cj-C^alkynyl, a (Cr€j2)cycloalkyl, and a (Cs-C?)heterocycloalkyl, wherein 
moiety A is optionally substituted with 1 to 4 R2 groups; 

R.20 for each occurence independently, is -Fls -OH, a (C3-C3) alkyi, a (Cj-
CuAcyeioalkyl, or a (C5~C?)heterocyeIoalkyl; 

Ri for each occurence independently is selected from the group consisting of 
-Oil a halogen, ~CN, a (CrC4) alkoxy, -C(0)(CrC4)alkyL ~C(0)0(CrC4)alkyi; -

N js| ,A—OH 
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0C(0)(C|-C4 alkvl), ~C(0)NR3R4, -NR5C(-0)R^ a (CrC6)aikyl5 a (C2-Q}aikenyl> 

a (C3-Ci2)cycIoalky!, and a (CrC^keteroeycIoalkyi; 
R2 for each occurence independently is a (CrC«)aJkyl> a (Cs-C^alkemi, a 

halo(C|-C6)alkoxy, a halo(Ci-€c>)alkyI, a hydroxyCCj-Qj&lkyl, a (CrC^alkoxyCCr 
QOalkyl, a (C3-C12) cycloalkyl, a -(CrC6)aikylene-{C3-Ci2)cycIoalkyI, a (C3-C12) 
heteroeyeloalkyl, a -(CrC^lkylene-CCs-C^heteroeycloalkyl, a (Cj-C^atkoxy, -
C(OXC3-C« alky!), -C{0)0(C|-C6 alkyl), ~DC(0)(Cr-Q alky!), ~C(0)NR7R8, -
NR9C(™0)RU\ -NR.! fRv2? a halogen, an oxo, or -OH; 

Rjs R4J RS, 11$, R?, R$, RCJ, RJO, RH, and R{2 are each independently H or a 
(CrC4)aikyl; and 

each m, n and p is independently 0, lf 2, 3, or 4. 

BRIEF DESCRIPTION OF THE DRAWINGS 

(0005| The foregoing will be apparent from the following more particular description of 
example embodiments of the invention, as illustrated in the accompanying drawings in 
which like reference characters refer to the same parts throughout the different views. The 
drawings are not necessarily to scale, emphasis instead being placed upon illustrating 
embodiments of the present invention. 
|OO061 FIG. 1 shows graphs of the BR.D4(i) binding activity of Compounds 1,3, 4 and 
5, 
(0007| FIG. 2 shows graphs of the BRD4(1) binding activity of Compound 2, 
Compound 7, and (S)-J'Ql, the positive control. 
|00O8] FIG. 3 shows graphs of the BRD4(2) binding activity of Compounds 1, 3,4 and 
5. 
(0009.1 FIG, 4 shows graphs of the BRD4(2) binding activity of Compound 2, 
Compound 7, and (S)-JQi, the positive control 
(0010] FIG. 5 is a graph showing the plasma concentration of Compound I versus time 
following both I V and oral administration of Compound 1 to Male Sprague-Dawley rats. 
10011] FIG. 6 is a graph showing the plasma concentration of Compound 2 versus time 
following both IV and oral administration of Compound 2 to Male Sprague-Dawley rats. 
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[0012] FIG. 7 is a graph sho wing the plasma concentration of Compound 4 versus time 
following both IV and oral administration of Compound 4 to Male Sprague-Dawley rats. 
(0913| FIG. 8 is a graph showing the plasma concentration of Compound 5 versus time 
following both IV and oral administration of Compound 5 to Male Sprague-Dawley rats. 
|'0014| FIG. 9 shows the !H NMR spectra of Compound 1 in CDCI3, 
f0935J FIG, 10 shows the 5Ii NMR spectra of Compound 2 in CDCI3. 
[0016! FIG. i 1 shows the NMR spectra of Compound 3 in CDCI3. 
[0017] FIG. 12 shows the f H NMR spectra of Compound 4 in C DClj. 
(0918] FIG. 13 shows the ;H NMR spectra of Compound 5 in CDCb. 
|0O19| FIG. 14 shows the !H NMR spectra of Compound 6 in CDCI3, 
[0029} FIG, 15 shows the JH NMR spectra of Compound 7 in CDCI3. 

DETAILED DESCRIPTION OF THE INVENTION 

Definition* 
|0921] "Alkyl" means an optionally substituted saturated aliphatic branched or 
straight-chain monovalent hydrocarbon radical having the specified number of carbon 
atoms. Thus, "(Ci-Cg) alkyF means a radical having from 1-6 carbon atoms in a linear or 
branched arrangement. w(CrQ)aikyln includes methyl, ethyl propyl, iso-propyl (or i~ 
propyl), butyl, sec-butyl, tert-butyi pentyl, hexyl and the like. The terms "alkyl", "alkoxy", 
"hydroxyalkyl", "haloalkyl", "aralkyP, "alkoxyalkyl", "alkylamine", "dialkylamine", 
"alkylamino", "dialkylamino", "alkoxycarbonyPand the like, used alone or as part of a 
larger moietv includes both straight and branched saturated chains containing one to twelve 
carbon atoms. 
(0022] "Alkylens" means an optionally substituted saturated aliphatic branched or 
straight-chain divalent hydrocarbon radical having the specified number of carbon atoms. 
Thus, "(Ci-CiOalkylene" means a divalent saturated aliphatic radical having from 1-6 
carbon atoms in a linear arrangement, e,g., -[(ClfekK where n is an integer from 1 to 6, 
"(Cs-C«)alkylene" includes methylene, ethylene, propylene, butylene, pentylene and 
hexylene. Alternatively. "(tVQ)alkylene" means a divalent saturated radical having from 
1-6 carbon atoms in a branched arrangement, for example: - [(CH^CHjCHjCHaCHCCHs)]-, 
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-{(CH2CH2CH2CH2C(CH3)2j~» -[(CHzCCCHs^CHCCHj))]-, and the like. A specific 

M;CV ACHJ H3°< ^CHS 

... . branched CValkylene is ^ * and a specific Cralkyiene is > 
|9023] Each alky! or alkylene in Structural. Formulas (HO) can be optionally and 
independently substituted with one or more substituents. 
|0024] "AlkenyP means branched or straight-chain monovalent hydrocarbon radical 
containing at least one double bond and having specified number of carbon atoms. AJkenyl 
may be mono or polyunsaturated, and may exist in the E or Z onfiguration. For example, 
"(C2-C$)aikenyP means a radical having from 2-6" carbon atoms in a linear or branched 

arrangement. 
|IM)25| "AikynyP means branched or straight-chain monovalent hydrocarbon radical 
containing at least one triple bond and having specified number of carbon atoms. For 
example, "(CrC<s}alkynyP means a radical having from 2-6 carbon atoms in a linear or 
branched arrangement. 
{9Q26J By bromodomain" is meant a portion of a polypeptide that recognizes 
acetylated lysine residues. In one embodiment, a bromodomain of a BET family member 
polypeptide comprises approximately 110 amino acids and shares a conserved fold 
comprising a left-handed bundle of four alpha helices linked by diverse loop regions that 
interact with chromatin. 
|0627| By "BET family polypeptide" is meant a polypeptide comprising two 
bromodomains and an extratermmai (ET) domain or a fragment thereof having 
transcriptional regulatory activity or acetylated lysine binding activity. Exemplary BET 
family members include BIID2, BRD3, BRIM and BRDT, 
|0028] "Cycloalkyp means a saturated aliphatic cyclic hydrocarbon ring. "Cyeloaikyl" 
includes 3- to 1.2- membered saturated aliphatic cyclic hydrocarbon rings. Thas, "CQr 
CVjeycioaikyP means a hydrocarbon radical of a 3- to 7-membered saturated aliphatic 
cyclic hydrocarbon ring. A (CrC?}eycioa.ikyi includes, but is not limited to cycfopropvl, 
eyelobuiyl, cyelopentyl, eye!obexyl and cycloheptyl. 
|0029] A cycioaJky! moiety can be monocyclic, fused bicyciic, bridged bicyclic, spiro 
bicyclic, or polycyclic. For example, monocyclic (Of-Q)cyoloalkyl means a radical having 
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from 3 to 8 carbon atoms arranged in a .monocyclic ring. Monocyclic (€VCs}eydoa]kyi 
includes, but is not limited to, cyclopropyi, cyclobutyi, eyclopentyl, cyclohexyl, cycloheptyl 
and eyelooctane. 
(0030] Monocyclic ring systems have a single ring structure. They include saturated or 
unsaturated aliphatic cyclic hydrocarbon rings (e.g. , cyeloalkyl, cyeloalkenyl, or 
cycloaikynyl) or aromatic hydrocarbon rings (e.g., aryl) having the specified number of 
carbon atoms. The monocyclic ring system can optionally contain 1 to 5 heteroatoms in the 
ring structure wherein each heteroatom is independently selected from the group consisting 
O, N and S (e.g., heterocycioalkyL hetcrocyeloalkenyl heteroeveloalkynyi or heteroaryi). 
When the heteroatom is N,. it can be optionally substituted with aikyl cycloalkyl, alkylene-
cycloalkyl, heterocycloalkyl, alkylene-heteroeycioalkyl, aryl, alkylene-aryl, heteroaryi, 
alkylene-heteroaryl, each of which can be optionally substituted with one or more halogen, 
:™G, hydroxy, alkoxy, haloalkyl, alkyl, etc. When the heteroatom is S, it can be optionally 
mono- or di-oxygenated (i.e., -S(O)- or -S(0)r)> Examples of monocyclic ring systems 
include, but are not limited to, cyclopropyi, cyelobutyl, eyclopentyl, cyclohexyl, 
cycloheptyl, cyeiooctane, azetidine, pyrrolidine, piper.idine, piperazine, azepane 
hexahydropyrimidine, tetrahydrofuran, tetrahydropyran, oxepane, tetrahydrothiophene, 
tetrahydrothiopyran, isoxazoiidlue. 1,3-dioxolane, l,3~dithiolane, 1,3-dioxanc, 1,4-dioxane, 
1,3-dithiane. 1,4-dithiane, morpholine, tliiomorpholme, thiomorpholine 1,1 -dioxide, 
tetrahydro~2H-1,2-thmine, tetrahydro-2H-1,2-thtazine 1,1 -dioxide, and isothiazoiidine 1,1 -
dioxide, tetrahydrothiophene 1-oxide, tetrahydrothiophene .1,1-dioxide, thiomorpholine 1-
oxiile, thiomorpholine IJ.~dio.xide, tetrahydro~2H~1.,2-fhiasdne l,!»dioxide, arid 
isothiazolidlne 1,1-dioxide, pyrrolidin-2~one, piperidm-2-one, piperazin-2-one, and 
morpholin-2-one, 
|0031] Bicyclic ring systems have two rings that have at least one ring atom in 
common. Bicyclic ring systems include &sed, bridged and spiro ring systems. The two 
rings can both be aliphatic (e.g., cyeloalkyl, cycioalkene, eycloalkyne, or lieterocycioaikyl), 
both be aromatic, (e.g., aryl or heteroaryi), or a combination thereof. The bicyclic ring 
systems can optionally contain 1 to 5 heteroatoms in the ring structure wherein each 
heteroatom is independently selected from the group consisting O, N and S. When the 
heteroatom is N, it can be substituted with H, alkyl, cyeloalkyl, alkylene-cycloalkyi, 
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heterocycloalkyl, alkylene-heterocyeloalkyl, aryl, aikylene-aryi, heteroaryi, alkylene-
heteroaryl, each of which can be optionally substituted with one or more halogen, =<), 
hydroxy, alkoxy, haloalkyl, alkyl, etc. When the heteroatom is S, k can be optionally 
mono- or di-oxygenated (i.e. -8(0}- or ~S(Ob), 
[8032J A fused bicyclic ring system has two rings which have two adjacent ring atoms 
in common. The two rings can both be aliphatic (e.g., cyeloalkyl, cyeloalkene, eycloalkyne, 
or heterocycloalkyl), both be aromatic (e.g., aryl or heleroaryi), or a combination thereof. 
For example, the first ring can be cycloalkyl or heterocycloalkyl, and the second ring can be 
a cycloalkyl, cyeloalkene, eycloalkyne, aryl, heteroaryi or a heterocycloalkyl. For example, 
the second ring can be a (CrC$)cycloalkyl, such as cyclopropyi, cyclobutyl, cyclopentyl 
and cyclohexyl. Alternatively, the second ring can be an aryl ring (e.g., phenyl). Examples 
of fused bicyclic ring systems include, but are not limited to, 6,7,S,9-tetrahydro-5H-
benzo[7jannulene, 2,3-dihydro-1 H-indene, octahydro-1 B-indene, teirahydronaphthalene, 
decahydronaphthalene, mdoline, isoindoline, 2s3'<!iliydro-!H~benzo[d]im.idazole, 2,3-
dihydrobenzojcljoxazole, 23~dihydrobeB2o[d]thiazGle, octahydroben2o[d]oxazole} 

octahydro4H-benzo[d]iTnidazole, oetahydrobetizo|d]thiazok, 
oclahydrocyciopenia[cJpyrrole, 3~az.abieyclo[3.1 .Ojhexane, 3-aznbicyelo|3.2,0]hepianes 

5,6,7,8-tetrahydroqumoline and 5,6,7,8-tetrahydroisoquinoline, and 2,3,4,5-
tetrahydrobenzofb] oxepine. 
|0O33,I A spiro bicyclic ring system has two rings which have only one ring atom in 
common. The two rings can both be aliphatic (e.g., cycloalkyl, cyeloalkene, eycloalkyne, 
or heterocycloalkyl^ both be aromatic (e.g., aryl or heleroaryi), or a combination thereof. 
For example, the first ring can be a cycloalkyl or a heterocycloalkyl and the second ring can 
be a cycloalkyl, a cyeloalkene, a eycloalkyne, an aryl, a heleroaryi, or a heterocycloalkyl. 
Examples of spiral bicyclic ring systems include, but are not limited to, spiro[2.2'Jpentane, 
spiro[2.3]hexane, spiro[3.3]lieptanes spiro[2,4jheptaae, spiro[3.4]octa»e, spiro|2.5]octaue, 
azaspiro[4.4]nonane, 7-azaspiro[4.4]nonane, azaspiro[4.5]deeane, 8-azaspiro[4»$]decane, 
axasplro[$.5Jyndeca«e. 3-azaspiro[5,5]undecane, and 3,9-dIazaspiro[5.5]undecane. 

f'0034'J A bridged bicyclic ring system has two rings which have three or more adjacent 
ring atoms in common, The two rings can both be aliphatic (e.g., cycloalkyl, eycloaikene, 
eycloalkyne, or heterocycloalkyl), both be aromatic (e.g., aryl or heteroaryi), or a 



WO 2016/069578 PCT/US2015/057538 

combination thereof For example, the first ring can be a cycloalkyl or a heterocycloalkyl 
and the other ring is a cycloalkyl, a cyeloalkene, a eycloalkyne, an aryl, a heteroaryi or a 
heterocycloalkyl. Examples of bridged bicyclic ring systems include, but are not limited to, 
bicyclo[!. 1 .OJbutane, hicyclo[L2,GJpentane, bicycio[2,2.0]hexane, blcyclo[3.2Jj|heptane, 
bicyclop.3,0]oetaae» bicyc!o[4,2«0]ociane, hicyefo[2.2.r]heptane,. bicyclo[2,2.2]octane, 
bicyck>f3.2.1 Joctane, bicyc!op.2.2]nonane« bicyclo[33.1 Jnonane, hicyc!o[3.3.2]deca»e 
bicycle[3.3.3]undeca«es azabic-yclo{3.3. Ijnonane, 3 -azabicycio[3.3.1 jnonane, 
azabicyelo[3.2.rjoctane, 3~az&bicyclo[3.2,1joctane, 6~azabIeyelo[3.2J joeiane and 
azabicyclo[2,2.2]octanes 2~azabIcyelo[2/2.2]octane? and 2~oxabicyclo[2.2>2]octane, 
[0035| Polycyclic ring systems have more than two rings (e.g., three rings resulting in a 
tricyclic ting system) and adjacent rings have at least one ring atom in common. Polycyclic 
ring systems include fused, bridged and spiro ring systems. A fused polycyclic ring system 
has at least two rings that have two adjacent ring atoms in common. A spiro polycyclic ring 
system has at least two rings Chat have only one ring atom in common. A. bridged 
polycyclic ring system has at least two rings that have three or more adjacent ring atoms in 
common. Examples of polycyclic ring systems include, but are not limited to, 
trieyclof'3,3.1.0">>7]nonane (noradarnantane), tricyclo[3.3.Ll3"']decane (adaraantane) and 
2 ,3-dihydro-1H-phenalene. 
f@936] "Alkoxy" refers to the group -O-R where R is "alkyl", "cycloalkyl", "aJkenyl", 
or "alkynyF. t4(Cr€s)alkoxy" includes methoxy, ethoxy, ethenoxy, propoxy, butoxy, 
pentoxy, and the like. 
|0O37j "HydroxyalkyF and "alkoxyalkyP are alkyl groups substituted with hydroxy] 
and aikoxy, respectively, 
[0038] "Amino" means -NH2; "alkylamine" and "diaikylamine" mean ~NHR and -
HRj, respectively, wherein R is an alkyl group, "Cyeloalkylarmne" and 
"dicycloalkylamine" mean -NHR and ~NR>, respectively, wherein R. Is a cycloalkyl group. 
"Cycloalkylalkylamine" means-NHR wherein R is a cycloalkylalkyl group. 
"[€ycloaikylalkyll|aiky|]amine5i means 
~N(R)z wherein one R is cycloalkylalkyl and the other R is alkyl. 
(0039] "Hetero" refers to the replacement of at least one carbon atom member in a ring 
system with at least one heteroatom selected from N, 5., and O. "Hetero" also refers to the 
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replacement of at least one carbon atom member in an acyclic system. A hetero ring 
system or a hetero acyclic system may have 1,2, 3, 4 or 5 carbon atoms members replaced 
by a heteroatom. 
|0048J "HeterocycloalkyP means a cyclic 4- to 12-membered saturated aliphatic ring 
containing L 2, 3,4 or 5 heteroatoms Independently selected from N, 0 or S. When one 
heteroatom is S, it can be optionally mono- or di-oxygenated (i.e. ~S(0)~ or -SCO)?-). When 
one heteroatom is N, it can be optionally substituted with alkyl, cycloalkyl, alkylcne-
eyeloalkyl, heterocycloalkyl, alkylene-heterocyeloalkyl, aryl, alkyiene-aryl, heteroaryi, 
aikylene-heteroaryl, each of which cars be optionally substituted with one or more halogen, 
K50, hydroxy, alkoxy, haloalkyl, alkyl, etc, 
[0041] A heterocycloalkyl moiety can be monocyclic, fused bicyclic, bridged bicyclic, 
spiro bicyclic, or polycyclic. For example, monocyclic (CVCg) heterocycloalkyl .means a 3-
to 8 membered saturated aliphatic ring containing I > 2, 3,4, or 5 heteroatoms independently 
selected from N, 0 or S arranged in a monocyclic ring. Examples of monocyclic 
heterocycloalkyls include, but are not limited to, azetkfine, pyrrolidine, piperidine, 
piperazine, azepane, hexahydropyrimidine, tetrahydrofuran, tetrahydropyran, morpholme, 
thiomorpholine, thiomorpholine 1,1 -dioxide, tetrahydro~2H~l/2-thiazmes tetrahydro-213-
1,2-thiamine 1,1-dioxide, isothiazolkllne, isothla^olidine 1,1-dioxide. 
[IM)42] "Halogen," as used herein, refers to fluorine, chlorine, bromine, or iodine. 
£0043] Haloalkyl and halocycioalkyl include mono, poly, and perhalo-substituted alkyl 
or cyeloalkyl groups where each halogen is independently selected from fluorine, chlorine, 
and bromine, 
[0044] "Fialoalkoxy" means an alky! radical attached through an oxygen linking atom 
where the alkyl chain is substituted with one or more halogen. 
[0O45J "Halogen" and "halo" are Interchangeably used herein and each refers to 
fluorine, chlorine, bromine, or iodine. 
imm\ "Fluoro" means ~F. 
[0047] As used herein, fluoro-substituted~(Ci -Chalky! means a (€*-Chalky! substituted 
with one or more ~F groups. Examples of f!uoro-substhuted-(C}-C4)alkyi include, but are 
not limited to, -CF3, ~CH2CF3, ~CH2CF2H, -CH2CH2F and -CH2CH2CF3. 
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{'0048] "Naturally occurring amino acid side chain moiety" refers to any amino acid 
side chain moiety present in a natural amino acid. 
[11049] By "bromodomain" is meant a portion of a polypeptide that recognizes 
aceiylated lysine residues. In one embodiment, a bromodomain of a BET family member 
polypeptide comprises approximately 110 amino acids and shares a conserved ibid 
comprising a left-handed bundle of four alpha heli ces linked by diverse loop regions that 
interact with chromatin, 
[6050] By "BET family polypeptide'" Is meant a polypeptide comprising two 
bromodomains and an extraterminai (ET) domain or a fragment thereof having 
transcriptional regulatory activity or acetylated lysine binding activity. Exemplary BET 
family members include BIID2, BRD3, BRD4 and BR.DT. 
[0051] The term "pbarmaceutiealiy acceptable salt" also refers to a salt prepared from a 
compound disclosed herein, or any other compound delineated herein (e.g., a compound of 
Formulas 1-01), having a basic functional group, such as an amino functional group, and a. 
pharmaceutical!}'' acceptable inorganic or organic acid,. For example, an acid salt of a 
compound of the present invention containing an amine or other basic group can be 
obtained by reacting the compound with a suitable organic or inorganic acid, resulting in 
pharmaeeutically acceptable anionic sail forms. Examples of anionic salts include the 
acetate, benzenesnlfonate, benzoate, bicarbonate, bitartrate, bromide, calcium edetate, 
camsylate, carbonate, chloride, citrate, dihydroehloride, ©delate, ed.isyiate, estolate, esylate, 
ftimarate, glyceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate, 
hydrobromide, hydrochloride, hydroxynaphthoate. Iodide, Isethionate, lactate, laetobionate, 
malate, maleate, mandeiate,. mesylate, methylsulfate, mucate, napsylate, nitrate, pamoate, 
pantothenate, phosphate/diphosphate, polygalacturonate, salicylate, stearate, subacetate, 
succinate, sulfate, tannate, tartrate, teoclate, tosylate, and triethlodlde salts, 
{0052] The term s<pharmaceutically acceptable salt" also refers to a salt prepared from a 
compound disclosed herein (e.g., a compound of Formulas I-III) or any other compound 
delineated herein, having an acidic functional group, such as a carboxylic acid functional 
group, and a pharmaceutical^ acceptable Inorganic or organic base, 
[0053] Salts of the compounds used in the methods of the present Invention containing 
a carboxylic acid or other acidic functional group can be prepared by reacting with a 
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suitable base. Such a pharmaceutical!}' acceptable salt may be made with a base which 
affords a pharmaceutical})1 acceptable cation, which Includes alkali metal salts (especially 
sodium and potassium), alkaline earth metal salts (especially calcium and magnesium), 
aluminum sails and ammonium salts, as well as salts made from physiologically acceptable 
organic bases such as trimethvlamme, triethylamine, morpholine, pyridine, piperidine, 
picolme, dicyclohexylamine, N.N'-dibenzyletliyleneds amine, 2-hydroxyethylamine, bis-(2-
hydroxyethyl)amine, tji~(2-hydroxyethy!)amine; procaine, dibenzylpiperidine, 
dehydroabietylamine, N.N'-bisdehydroabietylamine, glacamine, N-methylglucai»mes 

colliding, quinine, quinoline, and basic amino acids such as lysine and argmlne. 
[0054] The invention also includes various isomers of the compounds disclosed herein 
and mixtures thereof. Certain compounds of the present invention may exist in various 
stereoisemerie forms. Stereoisomers are compounds which differ only in their spatial 
arrangement. Enantiomers are pairs of stereoisomers whose mirror images are not 
superimposable, most commonly because they contain an asymmetrically substituted 
carbon atom that acts as a chiral center. "Ettantiomers" means one of a pair of molecules 
that are mirror images of each other and are not superimposable, Diastereomers are 
stereoisomers that are not related as mirror images, most commonly because they contain 
two or more asymmetrically substituted carbon atoms. **R" and "S" represent the 
configuration of suhstituents around one or more chiral carbon atoms. When a chiral center 
is not defined as R or S, either a pure enantlomer or a mixture of both configurations is 
present, 
ftMlSSf "Racemate" or "racemic mixture" means a compound of equimolar quantities of 
two enantiomers, wherein such mixtures exhibit no optical activity (i.e., they do not rotate 
the plane of polarized light), 
[6056] The compounds of the present in vention may be prepared as individual isomers 
by either isomer-specifie synthesis or resolved from an isomeric mixture. Conventional 
resolu tion techniques Include forming the salt of a free base of each isomer of an isomeric 
pair using an optically active acid (followed by fractional crystallization and regeneration of 
the free base), forming the salt of the acid form of each isomer of an isomeric pair using an 
optically active amine (followed by fractional crystallization and regeneration of the free 
acid), forming an ester or amide of each of the isomers of an isomeric pair using an 



WO 2016/069578 PCT/US2015/057538 

optically pure acid, amine or alcohol (followed by chromatographic separation and removal 
of the chiral auxiliary), or resolving an isomeric mixture of either a starting material or a 
.final product using various well known chromatographic methods. 
|0O57| When the stereochemistry of a disclosed compound is named or depicted by 
structure, the named or depicted stereoisomer is at least 60%, 70%, 80%, 90%, 99% or 
99,9% by weight pure relative to the other stereoisomers. When a single enantiomer is 
named or depicted by structure, the depicted or named enantiomer is at least 60%, 70%, 
80%, 90%, 99% or 99,9% by weight optically pare. Percent optical purity by weight is the 
ratio of the weight of the enantiomer that is present divided by the combined weight of the 
enantiomer that is present and the weight of its optical isomer. 
(9053] As used herein, the term "tautomcrs" refers to isomers of organic molecules that 
readily intereonvert by tautornerixstion, in which a hydrogen atom or proton migrates in the 
reaction, accompanied in some occasions by a switch of a single bond and an adjacent 
double bond. 

Values and Alternative Values for Variables 
{0G59J The present invention is compounds represented by Formulas (f-OI) or a 
pharmaceutical^ acceptable salt thereof. Values and alternative values for the variables in 
Formulas (Mil) or an enantiomer, a dlastereomer, or a pharmaceutically acceptable salt 
thereof, and for each of the embodiments described herein are provided in the following 
paragraphs. It is understood that the invention encompasses ail combinations of the 
sabstituent variables (i.e., Ri, Ra, R?.o> etc.) delined herein. 

A is selected from the group consisting of a (Ci-C«)alkyl, a (Cj-C^alkenyl, a 
(Ci-C^alkynyi, a (tVC^cycloalkyh and a (€s~C?)heterocycloalkyl, wherein moiety A is 
optionally substituted wife 1 to 4 Rj groups. 
[0061] Alternatively, A is selected from the group consisting of a (CrC§)alkyi, a (C3-
Cu)cycIoalky!, and a (Cs~C?)heterocycioalkyl, wherein moiety A is optionally substituted 
with 1 to 4 R2 groups. In another alternative,. A Is selected from the group consisting of a 
(Cr€s)a!kyl, a (Ca-C^ajeyeloalkyl and a (Cs-C^iheterocycloalkyl. Further, A is ethyl or 
cyclohexyl. 
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|0062| R; is selected from the group consisting of -OH, a halogen. ~CN, a (C}-C4) 
alkoxy, ~C(0)(CpC4)alkyl, -C{0)0(CrC4)a}kyL -OC(OXC»-C* alkyl), -C(0)NR3R4, -
NR.5C(::::0)R«, a (CyCOalkyl, a (C2-C<s)alkenyl, a (Cj-Ci^cycloalkyl, and a (Cs~ 
C-?)heteroeycloalky 1. 
10063] Alternatively, R5 is selected from the group consisting of -OH» a halogen, a (C> 
C4) alkoxy, -C(0)(CrC4)alkyl, -C(0)0(Ci-C4}alkyl, -OC{())(Cs-Q alkyl) and a(Cr 
Cfi)alkyL Further, Ri is selected from the group consisting of -OH, a halogen, (C1-C4} 
alkoxy, and a(C}-Qj)aikyl. Alternatively; Rs is selected from the group consisting of a 
halogen and a (CVCftialkyL In another alternative, R; is selected from the group consisting 
of -P, -CI, -Br, or -I. 
|O064] R2 is a (Cj-Chalky L a (CyC^alkcnyl, a hal0(CrQ)alkoxy, a haloCCVQ^alkyl, 
a h>'droxy(CrC(,)aikyI, a (CrC6)alkoxy{CrC6)a!kyl, a (Cj-Cn) cyeloalkyl. a -(€{-
C6)aikyles)e~(C>rCi2)eycloalkyi? a (tyCia) heterocycloalkyl, a ~(CrQ)alkylerie~(Cy 
Ci2)heterocycloalky!, a {CrQ)alkoxy, -C(0)(C{-€§ alkyl), -C(0)0(CrC6 alkyl), ~ 
0C(0)(CrC$ alkyl), -C(0)NR7Rs» -NR^C^OjR^ -NRURIZ, a halogen, an oxo, or -OH. 
10065] Alternatively, R2 is a (CrQ)alkyl, a halo(Cj-Q)alk0xy, a halo(Cj-G§)alkyl, a 
hydroxy(Ci~Cj>)a!ky!> a (Ci~C6>alkoxy(CyC6>alkyl, a (CrC^alkoxy, -C(0)(C|-Q alkyl), -
C(0)0(Cj-C6 alkyl), -0C(0)(Cj-C$ alkyl), a halogen, an oxo, or -OH, Further, R2 is a 
(Cs-Ct^alkyk a ha!o(Ci-C,<!)alkoxy, a halo(Cy€$)alkyl, a hydroxy(Ci~€<»)ajkyl, a (Cj-
C6)alkoxy(C|-C<5)alkyl, a (Cj-C^alkoxy. a halogen, an oxo, or -OH. 
10066] Rj is H or a (CyC^alkyL Alternatively, R3 is H, methyl, ethyl, propyl, iso-
propyl, butyl, iso-butyl, or tort-butyl 
[0067] R4 is H or a (ty Chalky L Alternatively, R4 is H, methyl, ethyl, propyl, iso-
propyl, butyl, iso-butyl, or teri-buiyl. 
10868] Rs is H or a (CyC-OaikyL Alternatively, Rs Is H, methyl ethyl, propyl, iso-
propyi, butyl, iso-butyl, ortert-butyl. 
10069] Rg is H or a (Ci-C^alkyL Alternatively, R§ is H. methyl, ethyl, propyl, Iso-
propyl, butyl, iso-butyl, or tert-batyl, 
[0070] R7 is H or a (Cj-C^alkyl. Alternatively, R? is H, methyl, ethyl, propyl, iso~ 
propyl, butyl, iso-butyl, or tert-butyl. 
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[0071] Rg is H or a (CrC^afkyl Alternatively, Rs is H, methyl, ethyl propyl, iso-
propyl butyl, iso-butyl, or left-butyl, 
[0O72| &9 is H or a (CrQ^lkyi Alternatively, R> is H, methyl ethyl, propyl iso~ 
propyl, butyl iso-butyl, or tert-butyl 
|0O73] RUi is H or a (Ci-Chalky I Alternatively, Rw is H, methyl, ethyl propyl iso-
propyl butyl, iso-butyl, or ten-butyl 
[CHI74| RJJ is H or a (CrC4>alkyl, Alternatively, Iln is H, methyl, ethyl, propyl, iso-
propyl butyl, iso-butyl, or tert-butyl, 
[0075| RS2 is H or a (tVC4)alkyl. Alternatively, Rj? is H, methyl, ethyl, propyl iso-
propyl butyl, iso-butyl, or tert-butyl. 
|0O76] Rao is ~H, -Oi l, a (CpCj) alkyl, a (CVC^cyeloalkyl or a (Cj~ 
Crjheterocyeioalkyl Alternatively, R20 is H or a (Ci-CjJalkyl. Further, RJO is H, methyl, 
ethyl, propyl, or iso-propyl 
[0077] R30 is -OIL a (CrQj)alkyl, a (C3~Ci2)cycloalkyl, or a (C5-
C^jheterocycloaikyi. Alternatively, R30 is H or a (CrQjalkyl Further, R30 is H, methyl, 
ethyl, propyl or iso-propyl 
[0078] R*o, for each occurence independently, is -H, -OH, a (Cy€3)alkyl a (C.y 
Ci2>cycloalkyis or a (C$-C?)heteroeyeioalkyl. R#> is H or a (CyC^alkyl Further, R40 is li, 
methyl, ethyl propyl or iso-propyl 
[0079] m is 0, L 2, 3, or 4. Alternatively, m is 0,1, or 2, Further, m is 1 or 2, 
Alternatively, m Is 1. 
[0080] « is 0,1,2,3, or 4. Alternatively, n is 0, 1, or 2. Further, n is 0 or L 
Alternatively, n is 1. 
[110811 p is 0,1, 2,3 or 4, Alternatively, p is 0,1, or 2, Further, p is 0 or 1. 
[0082] q is 0,1,2, 3 or 4. Alternatively, q is 0,1, or 2, Further, q is 0 or 1. 
[0083] A description of example embodiments of the invention follows. 
|0084] A first embodiment of the present invention Is directed to a compound of 
Structural Formula I: 
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or a pharmaeeutically acceptable salt thereof wherein: 
[0085] A is selected from the group consisting of a (C t ~Ctv)alky 1 <. a (CrCg)a!kenyls a 
(Cy€<s)alkynyls a (C3-C5 ̂ cycloalkyl, and a (C5-C;)heterocycloaJkyI, wherein moiety A is 
optionally substituted with I to 4 Ra groups; 
[0086] R20, for each occurence independently, is -If, -Oil, a (€-{-€3) alkyl, a (Or 
Cn)cyeloaIkyl# or a {Cs-C?)heterocycloalkyl; 
[0087] R{ for each occurence independently is selected from the group consisting of ~ 
GHS a halogen, -CN, a (C1-C4) alkoxy, ~C(0)(Cy Chalky I, ~C(0)0(CrC4)alkyl, -
0C(0)(CrC4 alkyl), -CfOjNRjR^ -NR5C(«0}R$t a (CrQ)aIkyl, a (€2~€g)alkenyl, a (C3-
C^cycloalkyi, and a (C.rC-Jheterocycloalkyl; 
f 0(188] II2 far each occurence independently is a ((VChalky!, a (Ca-C^kenyi, a 
haioCCfCelalkoxy, a halo(€rC&)alk.yl, a hydroxy (CrC'6)alkyi» a (C\~C6)alkoxy(€r 
Q)alkyl, a (CJ-CJI) cycloalkyl, a -(€r€6)alkylene-(C3«Cj2)cycioalkyl, a (C3~€|2.) 
heterocycloalkyl, a -(€j-Ce))alkyIene-{C3-Cj2)heterocycloa]kyI, a (CrC<-)a.lkoxy, »€(Q)(Cj 
C6 alkyl), -C(0)0(CrC6 alkyl), .0C(0)(Ci-C6 alkyl), -C(0)NR7R8> -NRAt=O)Ri0> 

"NRnRti, a halogen, an oxo, or -OH; 
[01189] R3, R4, Rs, Rg. R7, R9, Rn, and RJS are each independently B or a (CV-
C-iialkyl; and 
[0090] each m, n and p Is independently 0,1 f 2,3, or 4. 
[09911 In a first aspect of the first embodiment; A is a (C}-Q,)alkyl, a (Or 
Cs2)cyeloalkyl, or a (C$-€7)hetefocycloaIkyl. 
(0092] In a second aspect of the first embodiment: A is ethyl or cyclohexyl. 
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[0093] In a third aspect of the first embodiment: II? is -OH or a (CVQ)alkyi. In a 
particular example of the third aspect, the remaining variables are as set forth in the first or 
second aspect of the first embodiment, 
|00941 & a fourth aspect of the first embodiment: Ri is -OH or methyl. In a particular 
example of the third aspect, the remaining variables are as set forth in the first or second 
aspect of the first embodiment. 
[01195] In a fifth aspect of the first embodiment: Rj is -F, -CI, -Br, or -I, In a particular 
example of the fifth aspect, the remaining variables are as in the first, second, third or 
fourth aspect of the first embodiment or any of the particular examples of the third or fourth 
aspect, 
('©096J a sixth aspect of the first embodiment: R20 is H or a (Cj-CsJalkyl. In & 
particular example of the sixth aspect, the remaining variables are as in the first; second, 
third, fourth or fifth aspect of the first embodiment or any of the particular examples of the 
third, fourth or fifth aspect. 
[0097] In a seventh aspect of the first, embodiment: p is 0. In a particular example of 
the seventh aspect, the remaining variables are as in the first, second, third, fourth, fifth or 
sixth aspect of the first embodiment or any of the particular examples of the third, fourth or 
fifth or sixth aspect. 
|0»9S] In an eighth aspect of the first embodiment: m is 1. In a particular example of 
the eighth aspect, the remaining variables are as in the first, second, third, fourth, fifth, sixth 
or seventh aspect of the first embodiment or any of the particular examples of the third, 
fourth, filth, sixth or seventh aspect, 
[0099] In a ninth aspect of the first embodiment: n is I. In a particular example of the 
ninth aspect, the remaining variables are as in the first, second, third, fourth, fifth, sixth, 
seventh or eighth aspect of the first embodiment or any of the particular examples of the 
third, fourth, fifth, sixth, seventh or eighth aspect. 
100100] In a second embodiment, the present invention is directed to a compound of 
Structural Formula II: 
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or a pharmaceutical!}' acceptable salt thereof, wherein: 
£00101] Rs for each occurence independently is selected from the group consisting of -
OH, a halogen, -ON, a (C1-C4) alkoxy, -CCOXCj-C^alkyl, ~C(O)0(CrC4)aIkyI, -
0C(0){Ct-C4 alkyl). -C(0}NR3R4, -NRsC(~0)Rs, a (Cj-C^lkyl, a (C2-Q}a!keny!t a (Cy 
C;;?)cyeloalkyl:> and a (Cs-C^heterocycloalkyl; 
[00i02| R.3, R4, R?> and R& are each independently H or a (CVC^alkyl 
|00103] R^o, for each occurence Independently, Is -H. -OH, a (€{->€3) alkyl. a (€3--
€ ̂ cycloalkyl, or a (Cs-C?}heterocyeloalkyl; 
100104) RJO> &r each occurence independently, is -H, -OH, a (CVC.^alkyl, a {C3-
C}2)cycloalkyl, or a (Cs-C7)heterocyc].oalkyk and 
[00105] each m, n and p Is independently 0, i, 2, 3, or 4. 

In a first aspect of the second embodiment; R) is ~P, -CI, -Br, or 
|00I07] In a. second aspect of second embodiment: R20 is H or a (€VC:.?)a!kyl In a 
particular example of the second aspect, the remaining variables are as set forth in the first 
aspect of the second embodiment, 
f001OS] In a third aspect of the second embodiment: R30 is H or a (Ci-Cj)alkyL In a 
particular example of the third aspect, the remaining variables are as set forth in the first or 
second aspect of the second embodiment or any of the particular examples of the second-
aspect. 
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[#0109] In a fourth aspect of the second embodiment p is I. hi a particular example of 
the fourth aspect, the remaining variables are as set forth in the first, second or third, aspect 
of the second, embodiment, or any of the particular examples of the second or third aspect. 
[0011 i)| la a fifth aspect of the second embodiment: m is 1. In a particular example of 
the fifth aspect, the remaining variables are as set forth in the first, second, third or fourth 
aspect of the second embodiment or any of the particular examples of the second, third or 
fourth aspect. 
[00111] in a sixth aspect of the second embodiment: n is I. In a particular example of 
the sixth aspect, the remaining variables are as set forth in the first, second, third, fourth or 
ilfi th aspect of the second embodiment or any of the particular examples of the second, 
third, 'fourth or fifth aspect, 
$0312| In a third embodiment, the present invention is directed to a compound of 
Structural Formula HI: 

or a pharmaceutic ally acceptable salt thereof, wherein; 
100113J Ri for each occurence independently is selected from the group consisting of-
Off a halogen, -CM, a (C3-C4) alkoxy, -C(OX'Ci-C.i)a!kyi> -0(0)0(0,-Chalky], -
0C(0)(Cr04 alkyl), -C(0)NR3R4, ~NKsC(:<))Rs, a (Ci-C^alkyl, a (C;rCs)alkenyl, a (€3-
C^jcycloaikyl and a (€.<rC?)heteroeyeloalkyl; 
f.00114] R3, R4, Rs., and R$ are each independently H or a (CpC^alkyl 
[0011 SI R20, for each occurence independently, is -H» -OH, a (C3-C3) alkyl, a (C3-
Ci2)cycloalkyls or a (Cs-C^jheterocycloalkyl; 

HXC: 

—rCH4o)q 



WO 2016/069578 PCT/US2015/057538 

~ 19 -

[01)116] RojOs for each occurence independently., is ~H> -OH., a (CVC^slkyl, a (€r 

Ci2)cyeloalkyl, or a (C5~C?)heteroeyeloa]'kyl; and 

[06117| each q, m, n and p is independently 0, 1, 2, 3 or 4. 

[001181 In one aspect of the third embodiment: R ; is -F, -CI, -Br, or -I 

[00119) In a second aspect of third embodiment: R2o is H or a (CrC3>alkyL In a 

particular example of the second aspect, the remaining variables are as set forth in the first 

aspect of the third embodiment. 

{00120] In a third aspect of the third embodiment: R40 is H or a (€.i~C;i)aIkyI. In a 

particular example of the third aspect, the remaining variables are as set forth in the first or 

second aspect of the third embodiment or any of the particular examples of the second 

aspect, 

[1)01211 In a fourth aspect of the third embodiment: p is 0. In a particular example of the 

fourth aspect, the remaining variables are as set forth in the first, second or third aspect of 

the third embodiment or any of the particular examples of the second or third aspect. 

[001221 In a fifth aspect of the third embodiment: m is 1. In a particular example of the 

fifth aspect, the remaining variables are as set forth in the first, second, third or fourth 

aspect of the third embodiment or any of the particular examples of the second, third or 

fourth aspect, 

[001231 in a sixth aspect of the third embodiment: n is 1. In a particular example of the 

sixth aspect, the remaining variables are as set forth in the first, second, third, fourth or fifth 

aspect of the third embodiment or any of the particular examples of the second, third, fourth 

or fifth aspect. 

[00124) In another aspect, the invention provides a compound represented by any one of 

the following formulae: 
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or a pharmaceutical^ acceptable salt thereof. 
In another aspect, the invention provides a compound represented by any one of 

the following formulae: 
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or a pharmaceutical!)? acceptable salt thereof. 
[00,126] In another aspect, the invention provides a compound represented by any one of 
the following formulae: 
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or a pharmsceotleally acceptable salt thereof. 
100127} in another aspect, the invention provides a compound represented by any one of 
the following formulae: 
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or a pharmaceutical!)1 acceptable salt thereof. 
In another aspect, the invention provides a compound represented by any one of 

the following formulae: 
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or a ph&rmaeeistieally acceptable salt thereof. 
In another aspect, the invention provides a compound represented by any one of 

the following formulae: 
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or a pharmaceutical!)' acceptable salt thereof. 
[O013SJ in fourth embodiment, the present invention is directed to a method of treating a 
disorder responsive to the modulation of a BET family polypeptide in a subject in need 
thereof comprising administering to the subject an effective amount of a compound 
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represented by Structural Formula (1% (II) or (III) or any of the aspects or particular 

examples or specific compounds described herein. 
[00.134] In a first aspect of the fourth embodiment, the BET family member is BRD2, 
BRD3, BRD4 or BRDT 
[06135J In another aspect, the invention provides a packaged pharmaceutical comprising 
a therapeutically effective amount of any compound described herein, and written 
instructions for administration of the compound for any one of the diseases or disorders 
described herein. 
f'00136] By "BET family polypeptide" is meant a polypeptide comprising two 
bromodomains ami an extraterminal (ET) domain or a fragment thereof having 
transcriptional regulatory activity or acetylated lysine binding activity. Exemplary BET 
family members include BRD2, BRD3, RRD4 and BRDT. 
[60137] In a second aspect of the fourth embodiment, the modulation of a BET family 
polypeptide comprises binding to a bromodomain of a BET polypeptide, 
I00I38J In a third aspect of the fourth embodiment, the modulation of a BET family 
polypeptide comprises binding to a BET family bromodomain and disrupting bromodomain 
interaction with chromatin, thereby treating the disorder. 
|80139| In a fifth embodiment, the present invention is a pharmaceutical composition 
comprising one or more pharmaceutical ly acceptable carriers and/or diluents and an 
effective amount of a compound disclosed herein (e.g., an effective amount of a compound 
represented by Structural Formula (I), (II) or (HI) or any of the aspects or particular 
examples thereof or specific compounds described herein), 
|0O140] In a sixth embodiment, the present invention is a method of treating a disorder 
responsive to the modulation of a BET family polypeptide in a subject in need thereof, 
comprising administering to the subject an. effecti ve amount of a pharmaceutical, 
composition comprising one or more pharmaceutical!)' acceptable carriers and/or diluents 
and a compound represented by Structural Formula (I), (II) or (III) or any of the aspects or 
particular examples or specific compounds described herein. In another embodiment, the 
BET family member is BRD2, ERD3, BRD4 or BRDT. 
[1)0.1.411 In a seventh embodiment, the present invention is a method of treating a 
disorder responsive to the modulation of a BET family polypeptide in a subject in need 
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thereof, the method comprising administering an effective amount of a compound 
represented by Structural Formula (I), (II) or (III) or any of the aspects or particular 
examples or specific compounds described herein or a pharmaceutieally acceptable salt 
thereof. In one aspect, said compound is capable of binding a BET .family bromodomain 
and disrupting bromodomain interaction with chromatin, thereby treating the disorder, In 
another aspect, said compound is capable of binding a BET family bromodomain and 
inhibiting bromodomain binding to chromatin in a cellular environment. 
[00142] Disease" and "disorder" are used, interchangeably and mean any condition that 
damages or interferes with the normal function of a cell, tissue, or organ, 
|00143j Disorders responsive to the modulation of a BET family polypeptide include 

those described below, 
(00144] The present invention features methods for treating or preventing a neoplasia, an 
inflammatory disease, metabolic syndrome, obesity, fatty liver (NASI I or otherwise), 
diabetes (e.g., type II diabetes), atherosclerosis, arterial stent occlusion, heart failure, 
conditions associated with hyperinsullnaemia, cachexia, graft versus host disease, infection 
diseases associated with bromodomains, the treatment of parasites, malaria, trypanosomes, 
and for reducing male fertility, further uses of the compositions of the Invention include, 
but are not limited to, use m organ transplantation, modulation of cell state for regenerative 
medicine (I.e., by promoting or inhibiting cellular differentiation), and facilitating 
pluripotency. 
1(10145] In certain embodiments, the subject is a mammal. In certain embodiments, the 
subject is a human patient. 
[80146| In certain embodiments, the method reduces the growth or proliferation of a 
neoplasia in a subject. 
[00147] hi certain embodiments, the BET family member is BRD2, BRD3, BRD4 or 
BRDT. 
|00148| In certain embodiments, the neoplasia is driven by a transcriptional activator. In 
certain embodiments, the transcriptional activator is rnye. 
|00I49| In certain embodiments, the subject has a neoplasia selected from the group 
consisting of hematological neoplasia (e.g., lymphoma, myeloma, leukemia), l ung cancer, 
breast cancer, colon cancer, prostate cancer, cervical cancer, neuroblastoma, glial blastema 
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multiforme, medulloblastoma, malignant peripheral nerve sheath tumor, melanoma, NUT 
midline carcinoma, squamous cell carcinoma or any other carcinoma associated with a 
NUT rearrangement, 
[881501 In one aspect; the invention provides a method for treating a hematological 
cancer selected from leukemia, lymphoma or myeloma. Specific examples include, but are 
not limited to, acute myeloid leukemia (AMI,), Chronic Lymphocytic Leukemia (CLL), 
Acute Lymphocytic Leukemia (ALL), Chronic Myeloid Leukemia (CML), Chronic 
Myelomonocytic- Leukemia (CMML), Burkitt's lymphoma, MLL driven leukemia chronic 
lymphocytic leukemia. Eosinophilic Leukemia, Hairy Cell Leukemia, Hodgkin Lymphoma, 
Multiple Myeloma, Non~Hodgkin Lymphoma, Myeioproliterative disorders or 
Myelodysplastic syndromes). 
[801511 "lite term "neoplastic" refers to those cells having the capacity for autonomous 
growth, i.e., an abnormal state or condition characterized by rapidly proliferating cell 
growth, A neoplastic disease state may be categorized as pathologic, i.e., characterizing or 
constituting a disease state, or may be categorized as non-pathologic, i.e., a deviation from 
normal but not associated with a disease state. The term is meant to include all types of 
cancerous growths or oncogenic processes, metastatic tissues or malignantly transformed 
cells, tissues, or organs, irrespective of histopathologic type or stage of invasiveness, 
|§ei52] The common medical meaning of the term "neoplasia" refers to "new cell 
growth" that results as a loss of responsiveness to normal growth controls, e.g. to neoplastic 
cell growth. A "hyperplasia" refers to cells undergoing an abnormally high rate of growth. 
However, as used herein, the term neoplasia generally refers to cells experiencing abnormal 
cell growth rates. Neoplasias include "tumors," which may be either benign, premalignant 
or malignant. 
[001531 As described herein, the present invention features methods for treating 
and/or preventing metabolic syndrome, obesity, fatty liver (NASH or otherwise), diabetes 
(e.g.,type II diabetes), insulin resistance, atherosclerosis, arterial stent occlusion, heart 
failure and related disorders characterized by undesirable alterations in metabolism or fat 
accumulation. 
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[001 S4| In one aspect, the in vention pro vides a method of inhibiting adipogenesis, the 
method involving contacting an adipocyte or pre-adipocyte with an effective amount of a 
compound described herein. 
[001551 In another aspect, the invention provides a method of inhibiting adipocyte 
biological function, the method involving contacting an adipocyte with an effective amount 
of a compound described herein. 
[001561 In yet another aspect, the invention provides a method for treating or preventing 
metabolic syndrome in a human, the method involving administering to the human an 
effective amount of a compound described herein. 
[00157J In further aspects, the invention provides a method for treating or preventing 
obesity or weight gain in a human, the method involving administering to the human an 
effective amount of a compound described herein, 
[001581 In another aspect, the invention provides a method of inhibiting hepatic steatosis 
in a human, the method involving administering to the human an effective amount of a 
compound described herein. 
|001591 In a further aspect, the invention provides a method of reducing subcutaneous 
fat or visceral fat in a human, the method involving administering to the human an effective 
amount of a compound described herein, 
[081691 hi yet another aspect, the invention provides a method of inhibiting food intake 
or increasing metabolism in a human, the method involving administering to the human an 
effective amount of a compound described herein. 
[901611 In an additional aspect, the invention provides a kit for the treatment of a body 
weight disorder, the kit comprising an effective amount of a compound described herein 
and directions lor use of the kit to practice any of the methods di sclosed herein. 

In various embodiments of the above aspects or any other aspect of the 
invention delineated herein, the method inhibits adipocyte differentiation,, proliferation, or 
hypertrophy. In another embodiment the method reduces fatty acid synthesis, lipogenesis, 
lipid droplet accumulation. In further embodiments the method reduces abdominal obesity, 
atherogenic dyslipidemia, elevated blood pressure,, insulin resistance, or type H diabetes, 
100163! By "adipogenesis" is meant an increase in the number of adipocytes. 
Adipogenesis typically involves hyperplasia (increase in number) of adipocytes. Adipocyte 
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hypertrophy is the increase in size of a pre-existing adipocyte as a result of excess 
triglyceride accumulation. Hypertrophy occurs when energy intake exceeds energy 
expenditure. Hyperplasia results from the formation of new adipocytes from precursor cells 
in adipose tissue. Typically hyperplasia involves the proliferation of preadipocytes and 
their differentiation into adipocytes. 
[00164] By "body weight disorder" is meant any disorder or disease that results in an 
abnormal body weight. 
|O0165f By "metabolic syndrome" is meant one or more risk factors that increase a 
subject's propensity to develop coronary heart disease, stroke, peripheral vascular disease 
and/or type II diabetes. Risk factors associated with metabolic syndrome include 
abdominal obesity (i.e, excessive fat tissue in and around the abdomen, atherogenic 
dvslipidemia including but not limited to high triglycerides, low HDL cholesterol and high 
LDL cholesterol, elevated blood pressure, insulin resistance or glucose intolerance, 
Prothrombotic state (e.g., high fibrinogen or plasminogen activator inhibitor-! in the 
blood), proinflammatory state (e.g., elevated C-reaeiive protein in the blood). Agents of the 
invention are useful for the treatment or prevention of metabolic syndrome in a subject 
having one or more of the aforementioned risk factors. 
[00166] By "obesity" is meant an excess of body fat relative to lean body mass. A 
subject is considered obese if they have a body mass index (BMi) of 30 and above. 
I00.I67J By "body mass index (BMI)" is a subject's weight in kilograms divided by their 
height in meters squared. 
[00168] By "weight gain" is meant an increase in body weight relative to the body 
weight of the individual at an earlier point in time or relative to a reference body weight, In 
one embodiment, a reference body weight corresponds to a BMI of about 25. 
[06169] As described below, this invention provides methods for using compounds 
described herein to decrease male fertility. In one embodiment the compounds described 
herein cart be used as a male contraceptive. 

In one aspect, the invention provides methods for reducing or inhibiting 
spermatogenesis in a male subject. The methods involve administering an effective amount 
of a compound or a salt thereof described herein to the male subject. 
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|O0171] In one aspect, the invention provides methods for reducing the rate of male 
fertility m a subject. In embodiments, the methods involve administering an effective 
amount of a compound or a salt thereof to the male subject. 
|06172] In the above aspects, the methods involve administering the compound or a salt 
thereof in an amount sufficient to reduce sperm number and/or reduce- sperm motility, 
|0O173] In the above aspects, the methods involve administering the compound or a salt 
thereof as described herein in an amount sufficient to induce azoospermia, 
oligozoospermia, and/or asthenozoospermia. In embodiments,, the methods induce a 
contraceptive effect in the subject 
{'00174J In embodiments, the compound or a salt thereof is present in an amount 
effective to reduce sperm number and/or reduce sperm motility. 
|06175] In embodiments, the compound or a salt thereof is present in a amount effective 
to induce azoospermia, oligozoospemiia, and/or asthenoxoospermia. In related 
embodiments, the compound or a salt thereof is present in a amount effective to induce a 
contraceptive effect in the subject. 
(00176] The term "reducing or inhibiting spermatozoa emission" refers to lowering the 
amount of spermatozoa present in seminal fluid during discharge of the seminal fluid from 
a male subject Reduction or inhibition of spermatozoa levels in seminal fluid can be 
effected by suppressing spermatogenesis, inducing azoospermia, inducing oligozoospermia, 
and the like. Tims, in the context of the present invention, "reducing or inhibiting 
spermatozoa emission" has the effect of inhibiting and/or reducing the rate of fertilization 
when the discharged seminal fluid contacts ova from a female subject. 
|00177] "Spermatogenesis" refers to the overall process of gametogenesis in the male. 
Spermatogenesis takes place in the seminiferous tubule and is directly regulated by levels 
of follicle stimulating hormone and androgen at the periphery of the seminiferous tubule, 
particularly upon the Sertoli cells. 
100178] The term "azoospermia" refers to a spermatozoa content below I million per ml, 
seminal fluid, approaching levels of zero spermatozoa content, and are the result of 
suppression of spermatogenesis. 
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[01)179] The term "oligozoospermia" refers to a spermatozoa content between 20 and 

one million per mi (miil/mL) seminal fluid, and are the result of inhibited levels of 

spermatogenesis. 

{001861 Another embodiment of the present invention is directed to a method for treating 

a condition associated with hyperinsulinaemia (e.g., insulinoma, congentia! hyperinsulism. 

polycystic ovary syndrome (POOS), Beckwith-Wiedemamx syndrome and in patients 

following gastric bypass surgery) in a subject in need thereof, comprising administering to 

the subject an effective amount of a compound described herein. 

[00181 [ As used herein the term "subject" and "patient" typically means a human, but 

can also be an animal in need of treatment e.g., companion animals (dogs, cats, and the 

like), farm animals (cows, pigs, horses, sheep, goats, and the like), and laboratory animals 

(rats, mice, guinea pigs, and the like). 

[00182] The terms "treat" and "treating" are used interchangeably and include both 

therapeutic treatment and prophylactic treatment (reducing the likelihood of development). 

Both terms mean decrease, suppress, attenuate, diminish, arrest, or stabilize the 

development or progression of a disease (e.g.,. a disease or disorder delineated herein, a 

disorder responsive to the modulation of a B ET fami ly polypeptide), lessen the severity of 

the disease or improve the symptoms associated with the disease delineated herein. 

As used herein, the term "effective amount" refers to an amount which, when administered 

in a proper dosing regimen, is sufficient to treat (therapeutically or prophylacticaliy) the 

target disorder, in this ease, a disorder responsive to the modulation of a BET family 

polypeptide. For example, an effective amount is sufficient to reduce or ameliorate the 

severity, duration, or progression of the disorder being treated, prevent the advancement of 

the disorder being treated, cause the regression of the disorder being treated, or enhance or 

improve the prophylactic or therapeutic effect(s) of another therapy. For example, an 

effective amount can be an amount or a combination thereof, An effective amount may 

contain from about .001 mg/kg/day to about 1000 mg/kg/day. In one embodiment, the 

effective amount of a compound of the in vention is from about 0.001 mg/kg/day to about 

100 mg/kg/day. In another embodiment, the effective amount of a compound of the 

invention is from about 0,01 mg/kg/day to about 50 mg/kg/day. In yet another embodiment, 

the effective amount of a compound of the invention is from about 0.01 mg/kg/day to about 
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25 mg/kg/day. In yet another embodiment, the effective amount of a compound of the 
invention is from about 0,02 mg/kg/day to about 10 mg/kg/day. In yet another 
embodiment, the effective amount of a compound of the invention is from about 0.03 
mg/kg/day to about 6 mg/kg/day, such as from about about 0.03 mg/kg/day to about 3 
mg/kg/day. In yet another embodiment, the effective amount of a compound of the 
invention is from about 0.1 mg/kg/day to about 10 mg/kg/day. 

Modes of Administration 
|O0!83J The compositions used in the present invention include ocular, oral, nasal, 
transdermal, topical with or without occlusion, intravenous (both bolus and infusion), 
mhalabk, and injection (intraperitoneal^, subcutaneous!}1, intramuscularly, intratumorally, 
or parenterally) formulations. In a particular embodiment, the compositions are for 
intravenous or oral administration. The composition may be in a dosage unit such as a 
tablet, pill, capsule, powder, granule, liposome, ion exchange resin, sterile ocular solution, 
or ocular delivery device (such as a contact lens and the like facilitating immediate release, 
timed release, or sustained release), parenteral solution or suspension, metered aerosol or 
liquid spray, drop, ampoule, auto-injector device, or suppository; for administration 
ocularly, orally, imranasally, sublmguaiiy, parenterally, or rectaliy, or by Inhalation or 
insufflation, 
[00184] "Pharraaeeuticaily acceptable carrier" and "pharmaceutieally acceptable diluent" 
means non-therapeutic components that are of sufficient purity and quality for use in the 
formulation of a composition of the invention that, when appropriately administered to an 
animal or human, typically do not produce an adverse reaction, and that are used as a 
vehicle for a drug substance (ie.t a compound of the present in vention), A description of 
specific carriers and combinations of carriers is provided below for each type of 
administration, 
f§0M5J Compositions used in the invention suitable for oral administration include solid 
forms such as pills, tablets, eaplets, capsules (each including immediate release, timed 
release, and sustained release formulations), granules and powders; and, liquid forms such 
as solutions, syrups, elixirs, emulsions, and suspensions. Forms useful for ocular 
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administration include sterile solutions or ocular delivery devices. Forms useful for 
parenteral administration include sterile solutions, emulsions, and suspensions. 
{06186] The compositions used in the invention may be administered in a form suitable 
for once-weekly or once-monthly administration. For example, an insoluble salt of the 
active compound may be adapted to provide a depot preparation for intramuscular injection 
(e.g., a decanoate salt) or to provide a solution for ophthalmic administration, 
[60187] The dosage form containing the composition of the invention contains an 
effective amount of the active ingredient necessary to provide a therapeutic effect. The 
composition may contain from about 5,000 mg to about 0. 01 mg of a compound of the 
invention, or pharmaceutical^ acceptable salt thereof, and may he constituted into any form 
suitable for the selected mode of administration. In one embodiment, the composition 
comprises about 5000 mg to abo ut 0.01 mg of a compound of the invention, or 
pharmaceutical acceptable salt thereof. In another embodiment, the composition 
comprises about 1000 mg to about 0.01. mg of a compound of the invention, or 
pharmaceutical!}' acceptable salt thereof. In yet another embodiment, the composition 
comprises about 100 mg to about 0,01 mg of a compound of the invention, or 
pharmaceutical^ acceptable salt thereof. The composition may be administered about I to 
about 5 times per day. Daily administration or periodic dosing may be employed. 
[O0188J For oral administration, the composition is preferably in the form of a tablet or 
capsule containing (e.g.f 2000 to 0,5 milligrams of the active compound). Dosages will 
vary depending on factors associated with the particular patient being treated (e.g., age, 
weight, diet, and time of admins strati on), the severity of the condition being treated, the 
compound being employed, the mode of administration, and the strength of the preparation. 
[001891 The oral composition is preferably formulated as a homogeneous composition, 
wherein the active ingredient, is dispersed evenly throughout the mixture, which may be 
readily subdivided into dosage units containing equal amounts of a compound of the 
invention. Preferably, the compositions are prepared by mixing a compound of the 
invention (or pharmaceutical!}' acceptable salt thereof) with one or more optionally present 
pharmaceutical carriers (such as a starch, sugar, diluent, granulating agent, lubricant, 
glidant, binding agent, and disintegrating agent), one or more optionally present inert 
pharmaceutical excipisnts (such as water, glycols, oils, alcohols, flavoring agents, 



WO 2016/069578 PCT/US2015/057538 

35 -

preservatives, coloring agents, ami syrup), one or more optionally present conventional 
tableting ingredients (such as corn starch, lactose, sucrose, sorbitol, talc, stearic acid, 
magnesium stearate, diealciura phosphate, and any of a variety of gums), and an optional 
diluent (such as water), 
[00190] Binder agents include starch, gelatin, natural sugars (e.g., glucose and beta-
lactose), com sweeteners and natural and synthetic gums (e.g., acacia and tragaeanth). 
Disintegrating agents include starch, methyl cellulose, agar, and bentonite. 
|0©191] Tablets and capsules represent an advantageous oral dosage unit form. Tablets 
may fee sugarcoated or film-coated using standard techniques. Tablets may also be coated 
or otherwise compounded to provide a prolonged, control-release therapeutic effect The 
dosage form may comprise an inner dosage and an outer dosage component, wherein the 
outer component is in the form of an envelope over the inner component. The two 
components may further be separated by a layer which resists disintegration in the stomach 
(such as an enteric layer) and permits the inner component to pass intact into the duodenum 
or a layer which delays or sustains release, A variety of enteric and non-enteric layer or 
coating materials (such as polymeric acids, shellacs, acetyl alcohol, and cellulose acetate, or 
combinations thereof) may be used. 
[§§192 J Compounds of the invention may also be administered via a slow release 
composition, wherein the composition includes a compound of the invention and a 
biodegradable slow release carrier (e.g., a polymeric carrier) or a pharmaceutical!}' 
acceptable non-biodegradable slow release carrier (e.g., an ion exchange carrier). 
f00193} Biodegradable and nonbiodegradable slow release carriers are well known in 
the art. Biodegradable carriers are used to form particles or matrices which retain an active 
ageni(s) and which slowly degrade/dissolve in a suitable environment (e.g., aqueous, acidic, 
basic and the like) to release the agent. Such particles degrade/dissolve in body fluids to 
release the active conipotmd(s) therein. The particles are preferably nanopartides or 
nanoemulsions (e.g., in the range of about 1 to 500 ran in diameter, preferably about 50-200 
nm in diameter, and most preferably about 100 .am in diameter). In a process for preparing 
a slow release composition, a slow release carrier and a compound of the invention are first 
dissolved or dispersed in an organic solvent. The resulting mixture is added into an 
aqueous solution containing an optional surface-active agent(s) to produce an emulsion. 
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The organic solvent is then evaporated from the emulsion to provide a colloidal suspension 
of particles containing the slow release carrier and the compound of the invention. 
|00194j The compound disclosed herein and used in the methods of the invention may 
be incorporated for administration orally or by Injection in a liquid form such as aqueous 
solutions, suitably flavored syrups, aqueous or oil suspensions, flavored emulsions with 
edible oils such as cottonseed oil sesame oil, coconut oil or peanut oil and the like, or in 
elixirs or similar pharmaceutical vehicles. Suitable dispersing or suspending agents for 
aqueous suspensions, include synthetic and natural gums such as tragacanfh, acacia, 
alginate, dextran, sodium earboxymethylcellulose, methykelMose, polyvinylpyrrolidone, 
and gelatin. The liquid forms in suitably flavored suspending or dispersing agents may also 
include synthetic and natural gums- For parenteral administration, sterile suspensions and 
solutions are desired. Isotonic preparations, which generally contain suitable preservatives, are 
employed when intravenous administration is desired, In one embodiment, the compound, or a 
pharmaceutical^ acceptable salt thereof. Is administered orally. In another embodiment, the 
compound, or a pharmaceutical acceptable salt thereof, is administered intravenously. The 
compounds of the present invention may be administered parenterally via injection. A 
parenteral formulation may consist of the active ingredient dissolved In or mixed with an 
appropriate inert liquid carrier. Acceptable liquid carriers usually comprise aqueous 
solvents and other optional ingredients for aiding solubility or preservation. Such aqueous 
solvents include sterile water. Ringer's solution, or an isotonic aqueous saline solution. 
Other optional ingredients include vegetable oils (such as peanut oil, cottonseed oil, and 
sesame oil), and organic solvents (such as solketal, glycerol, and formyl). A sterile, non­
volatile oil may be employed as a solvent or suspending agent, The parenteral formulation 
is prepared by dissolving or suspending the active ingredient in the liquid carrier whereby 
the final dosage unit can contain from about 0.005 to about 99% by weight of the active 
ingredient. Other additives include preservatives, isotonizers, solubilizers, stabilizers, and 
pain-soothing agents. Injectable suspensions may also be prepared, in which case 
appropriate liquid carriers, suspending agents and the like may be employed. 
|0019S| Compounds of the invention may be administered intranasal!}-' using a suitable 
intranasal vehicle. 
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1001961 la another embodiment, the compounds of this invention m ay be administered 
directly to the lungs by inhalation. 
f001&7] Compounds of the invention may also be administered topically or enhanced by 
using a suitable topical transdermal vehicle or a transdermal patch. 
|00X98J For ocular administration, the composition is preferably in the form of an 
ophthalmic composition. The ophthalmic compositions are preferably formulated as eye­
drop formulations and filled in appropriate containers to facilitate administration to the eye, 
for example a dropper fitted with a suitable pipette. Preferably, the compositions are sterile 
and aqueous based, using purified water. In addition to the compound of the invention, an 
ophthalmic composition may contain one or more of: a) a surfactant such as a 
polyoxyethylene fatty acid ester; b) a thickening agents such as cellulose, cellulose 
derivatives, carboxy vinyl polymers, polyvinyl polymers, and polyvinylpyrrolidones, 
typically at a concentration n the range of about 0.05 to about 5.0% (wt/vol); c) (as an 
alternative to or in addition io storing the composition in a container containing nitrogen 
and optionally including a free oxygen absorber such as Fe), an antioxidant such as 
butyiated hydroxyanisol, ascorbic acid, sodium thiosulfate, or butylated hydroxytoluene at a 
concentration of about 0.00005 to about 0.1% (wt/vol); d) ethanol at a concentration of 
about 0,01 to 0.5% (wt/vol); and e) other excipients such as an isotonic agent, buffer, 
preservative, and/or pH -controIIitig agent. The pH of the ophthalmic composition is 
desirably within the range of 4 to 8. 

Combination Therapy 
|00199| In certain embodiments, the methods of the present invention also include 
treatment of a disorder responsive to the modulation of a BET family polypeptide using a 
compound of the invention, or a pharmaceutical^ acceptable salt thereof, alone or in 
combination with one or more therapeutic agents. The one or more therapeutic agents can 
be, for example, any agent that is capable of treating any of the disorders described herein 
that can be responsi ve to the modulation of a BET family polypeptide. Examples of 
therapeutic agents known in the art to treat a disorder responsive to the modulation of a 
BET family polypeptide and suitable for use in combination with the compounds of the 
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invention include, but are not limited to daunorubicin, Ara-C, pomalidomide, lenalidoniide, 
velcade, dexamethasone, rituximab, fulvesinmt, ibrutinib and ponatinik 
|002O0] Additionally, therapeutic agents known in the art to be an epigenetio or 
transcriptional modulator (e.g., DNA methyltransferase inhibitor, hi stone deacetyla.se 
inhibitor (HDAC inhibitor), lysine methyltransferase inhibitor) and suitable for use in 
combination with the compounds of the invention include, Such agents include 
panobmostat. 
[002611 In another embodiment, the combination therapy comprises a compound of the 
invention, or a pharmaceutical!}' acceptable salt thereof, and a therapeutic agent known in 
the art to treat a disorder responsive to the modulation of a BET family polypeptide, or a 
pharmaceutical!/ acceptable salt thereof, In vet another embodiment, the combination 
therapy comprises a compound of the invention, or a pharmaceutical!}' acceptable salt 
thereof, and a therapeutic agent known in the art to be an epi genetic or transcriptional 
modulator (e.g., DNA. methyltransferase inhibitor, historic deacetylase inhibitor (HDAC 
inhibitor), lysine methyltransferase inhibitor), or a pharmaceutical!y acceptable salt thereof, 
100262| The language "in combination with" or "combination therapy" refers to the co­
administration of a first amount of a compound capable of treating a disorder responsive to 
the modulation of a BET family polypeptide or a pharmaceutical!} acceptable salt thereof, 
and a second amount of at least one therapeutic agent, or a pharmaceutical!}' acceptable salt 
thereof, wherein the first and second amounts together comprise a therapeutically effective 
amount to treat a disorder responsive to the modulation of a BET family polypeptide. 
Combination therapy encompasses administration of the first and second amounts of the 
compounds of the coadministration in an essentially simultaneous manner, such as in a 
single pharmaceutical composition., for example, capsule or tablet having a fixed ratio of 
first and second amounts, or in multiple, separate capsules or tablets for each. In addition, 
such co-administration also encompasses use of each compound in a sequential manner in 
either order. When co-administration involves the separate admini stration of the first 
amount of the compound capable of treating a disorder responsive to the modulation of a 
BET family polypeptide, or a pharmaceutical^ acceptable salt thereof, and a second 
amount of at least one therapeutic agent, or a pharmaceutical!}- acceptable salt thereof, the 
compounds are administered sufficiently close in time to have the desired therapeutic 
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effect. For example, the period of time between each administration, which can result in 
the desired therapeutic, effect, can .range from minutes to hours and can be determined 
taking into account the properties of each compound such as potency, solubility, 
bioavailability, plasma half-life and kinetic profile. For example, the compound capable of 
treating a disorder responsive to the modulation of a BET family polypeptide,, or a 
pharmaceutical^ acceptable salt thereof, and at least one therapeutic agent, or a 
pharmaceutieaily acceptable salt thereof, can be administered in any order within about 24 
hours of each other, within about US hours of each other, within about 8 hours of each other, 
within about 4 hours of each other, within about 1. ho ur of each other or within about 30 
minutes of each other. 

EXEMPLIFICATION 
reviations are used in throughout the application.. 
acetyl 
acetic acid 
2. ,2' -azohis(2-methy!propiomt.ri le) 
aqueous 
aspartic acid 
Bromodomain and extra-terminal domain 
Bromodomain testis-speeific protein 
Bromodomain containing protein "2 
Bromodomain containing protein 3 
Bromodomain containing protein 4 
benzyl 

.?er/-butoxycarbonyl 
(Benzotriaxol-1 «yloxy)tris(dimethyiam.ino)phosphonium 

bovine serum albumen 
butyl 
A;, iV-dii sopropylethy lamlne 
Dulbecco's Modified Eagle's medium 

The following abb 
f00204] Ac 
[00205] AcOH 

(00207J aq 
[O0208J Asp 
[00209 j BET 
[002301 BRDT 
[11112.111 BRD2 
[00212] BR.D3 
f00213] Brd4 
[002141 Bn 
1002151 Boc 
(00216) BOP 
hexafluorophosphate 
[00217] BSA 

100218) Bu 
[00219] DIPEA 
100220] DMBM 
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|00221| DMF 

1002221 DMSO 

10112231 EDC 

[00225J El 

((10226] BtOAc 

100227] EtOH 

[00228| Fmoe 

500229! HC'FU 

|00230j His 

(00231! HPLC 

(00232I HUMS 

[00233] / 

[00234] ICsa 

[00235] /-Pi-jNEt 

[002361 KjEDTA 

(002371 KO/-Bu 

|00238] M.BTE 

(00239] MEG 

(110240] MeOH 

(00241] Me 

|00242] MgS04 

[00244] MW 

[00245] Na2EDTA 

[00246] NMR 

100247] Papp 

[00248] PBS 

[00249] Ph 

[00250] PEG 
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A'.A-dimeihylforasamide 

dimethyl sulfoxide 

?v?:-(3-4imetlwiaminopropyi)~A;'-elhyIcarbodiirokie 

electrospray ionizati on 

ethyl 

ethyl acetate 

cihanoi 

Fiuorenylmethyloxycarbonyl 

(2~(6-ehloro-1 H-benzotriazole-1 -yl)-1,13,3-

tetramethylaEiimo.ro hexailuorophosphate 

bisiidine 

high performance liquid chromatography 

high resolution mass spectrometry 

iso 

Half maximal growth inhibitory concentration 

N,N-Diisopropykth>iai«ine 

Dipotassinm ethv ienedlamine tetraacetate 

Potassium tert-butoxide 

Methyl tert-butyl ether 

Moiioethyiene glycol 

methanol 

methyl 

Magnesi um S ulfate 

mass spectrometry 

molecular weight 

Dlsodium ethylenedlamine tetraacetate 

nuclear magnetic resonance spectrometry 

Apparent, permeability 

Phosphate buffered saline 

phenyl. 

Polyethylene glycol 
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Diethyl chloropfeosphate 
propyl 
para~-toly enesu!foalc acid 
(benzotriazol-l-yloxy^txipyrrGlidinophosphomum 
Reverse transcription 
secondary 
sulfur 
tertiary 
tetrahydrofuran 
thin layer chromatography 

L CHEMICAL EXAMPLES ~ SYNTHESIS AND METHODS OF PREPARATION 
[002611 Compounds of the Invention can be synthesized by methods described herein., 
and/or according to methods known to one of ordinary skill in the art in view of the. 
description herein. 
Instrumentation. 
|00262] Proton and carbon-13 nuclear magnetic resonance (lH NMR and !3C NMR) 
spectra were recorded with a Varum inverse probe 600 INOVA spectrometer. Chemical 
shifts are recorded in parts per million on the S scale and are referenced from the residual 
protium in the NMR solvent, (CHChi 6 7,24) for !H NMR, and the carbon resonances of 
the solvent, (CDCI3:3 77.2) for K'C NMR, respectively. Data is reported as follows: 
chemical shift multiplicity <s ~ singlet, d ~ doublet, ttriplet, q ™ quartet, m ::: multiple*, br 
:::: broad), and coupling constants) in Hertz, integration. High resolution mass spectra 
(HRMS) were recorded on a Broker APEX 4.7 Tester FTMS spectrometer using 
electrospray ion source (ESI), The intermediates and final product were purified with a 
CombiPlash RF system (Teledyne Isco), Organic solutions were concentrated on Bilchi R-
205 rotary evaporators. The enantiomeric purities were checked with Berger Supercritical 
Fluid Chromatography (SFC) and an AS-H column. The enantiomeric preparative 
purification was performed with Agilent High Pressure Liquid Chromatography and an 
OD-H column. 

ie02s.il PO(OE 

1O0252J Pr 

[002531 /j-TSA 

[00254] PyBOI 

[002551 RT 

|00256| £ 

[§0257) S 

[00258] i 

[002591 THE 

1002601 TLC 
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[00263| Compounds used in the methods of the invention can be prepared by a variety of 
methods. For instance, the chemical Examples provided herein below provide synthetic 
schemes for the preparation of the Compound 1 (as the racemaie) and the enantiomers (SV 
Compound I and (R)-€ompound ! (see Schemes S I and S2 in Examples), A variety of 
compounds of Formulas (i)-(III) can be prepared by analogous methods with substitution of 
appropriate starting materials, 

100264] GENERAL SCHEME I; 
Starting from S8, the desired esters can be prepared as shown m General Scheme 1, below. 

[O0265f As shown in General Scheme 1 „ hydrolysis of the t-bnty'l ester of §8 affords the 
carboxylic acid, which is treated witli/Moiuenesulfonie acid (p~TSA) and the desired 
alcohol in chloroform to provide the desired ester (e.g., a compound of anyone of Formulas 
(I)~(I1I)). Acids that can be used for the hydrolysis of the t-butyl ester include, but are not 
limited to, formic acid, trifluoroacetic acid, hydrochloric acid, acetic acid, and sulfuric acid 
or a combination thereof. 
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ffM!266J GENERAL SCHEME 2: Synthesis of Compounds of Formula (I) Starting from 
Racemic 1Q- .1 

» % , \.° 
Ciochoftidifis 

Racamie JQ-t 

SCSfteAcidTOM 

V 
A i KS 

,0-R-OH 

'Of-

PTSA'CHCig 

HO-R-OH 

SNTERJtSEM&TE S-i 

HQ-R-OH 

Compound t; 1,4-cyotohexarw<Sioi 
Compound Propylene gEycoi 
Compound 3; Eihytena giyeo! 
Confound 4i *• .3-Propytewdtei 
Compound 5: 1,6-H@xaRS$o! 
Compound 6; Glycerol 
Compound f: frar>s-S,s-DS»r<5mcj-2-bti;eris-i ,4-tiiol 
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Scheme SI, Synthesis of Compound l-Exampk J 

p-TSA. CMO. 
s ^S.-cydoh&xaRCd ioi 

SS-60 *C 

#' 

Coi»p>:i«i8d ! 

100267] Step./.' Intermediate S~4 was prepared according to "General Scheme 2." 
[110268! Step 2- iMoluenesulfonic acid (0.3 g» 0.1 equiv.) was added to a solution of 1,4-
cycloliexauediol (14 g, 10 equiv.; CAS No. 556-48-9, mixture of cis and trans) and S4 (5 g, 
1 equiv.) in chloroform (200 ml) under an atmosphere of nitrogen and at a temperature of 
55 "C to 60 °C over 6 hours. The reaction was monitored by HPLC. After 24 hours, HPLC 
indicated 94% conversion. The reaction mixture was cooled to room temperature and 
aqueous saturated sodium bicarbonate solution was added to quench the reaction. The 
organic and aqueous layers were separated, and the organic layer was washed with 
saturated sodium bicarbonate solution (10 mL/g) and water (10 raL/g), dried with MgSCX;, 
filtered and concentrated under reduced pressure to provide a light brown semi-solid. The 
residue was purified by flash column chromatography (gradient 0% to 5 % methanol-ethy! 
acetate) to afford Compound 1 as off-white solid, The off-white solid was dissolved in 
methyl tert-butyl ether (MBTE) and Compound I was triturated from the solution by-
adding heptane (•-• 50 Ml MBTB/heptanes). The solid was filtered and dried under vacuum 
at 35 °C overnight. The desired product. Compound I, was isolated as a solid (3.6 g, S9 

[00269] {H NMR. (300 MHz, CDCk, 25 °€) is shown in FIG. 9. HRMS(ESI) calcM for 
C2sHa7CiN403S [M-HFif: 499.02, found 499.2 m/z. 

%). 
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Scheme S2. Synthesis of Compound 2~Examp!e 2 

[00270] Step I: Intermediate S-4 was prepared according to "General Scheme 2." 
|00271| Step 2: P-toluenesulfomc acid (0.3 g, 0,1 equiv.) was added to a solution of 
propylene glycol (9.5 g, 10 equiv.; CAS No. 57-55-6, racemic) and S4 (5 g, ! equiv.) in 
chloroform (200 ml,) under an atmosphere of nitrogen and at a temperature of 55 °C to 60 
°C over 6 hours. The reaction was monitored by HPLC. After 36 hours, HPLC indicated 
93% conversion. The reaction mixture was cooled to room temperature and aqueous 
saturated sodium bicarbonate solution was added to quench the reaction. The organic and 
aqueous layers were separated, and the organic layer was washed with saturated sodium 
bicarbonate solution (10 mL/g) and water (10 mL/g), dried with MgSG*}, filtered and 
concentrated under reduced pressure to provide a light brown semi-solid. The residue was 
purified by flash column chromatography (gradient 0% to 5 % methanol -ethyl acetate) to 
afford Compound 2 as off-white solid. The off-white solid was dissolved in methyl tert-
butyl ether (MBTE) and Compound 2 was triturated from the solution by adding heptane 
(-• 50 mL MBTE/'heptanes). The solid was filtered and dried under vacuum over at 35 °C 
overnight. The desired, product. Compound 2, was isolated as a white solid (5.5 g> % %)• 
[00272] lH NMR (300 MHz, CDC1.?, 25 *C) is shown in FIG. 10 HRMS(BSI) calc'd for 
C-H23CIN4O3S [M+Bf; 458.96, found 459.1 m/z, 
(00273] Compounds 3-7 were made in accordance with the procedures used for 
Compounds 1 and 2 above and set out in the General Scheme. The structure of Compounds 
3-7 is provided in Table A along with the Mass Spectra! data, The NMR for Compounds 3-
7 are found in FIGS. 11-15. 
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TABLE A 

Compound No, Structure | MS |M.+Hf 
.ra/z (Observed) 

Crnpd. 3 ,0 
M--N .// 
ft \\ ~t 

..-*V / ;»x 
MsT "V \ 0 \ 

( :M \ 
Jk ff OH 

\=4 I \ / \ ft J / \ x ; Me 

445,3 

Cmpd. 4 x, N 
1"" Yi 

S-vx'N""\ / "OH 
4-: 11 r~~/ 

Vd 
d' 

M < 
a 

4-S^X 1 

Cmpd. 5 PH r r— 
<N .N^xV ./ 

\;.i( / 
r ' ;: X" :: };~(S 

/ 0 
<*' \ 
\J 

i 
a 

502.2 

Cmpd, 6 •• ,N 
V .M HO 

) 

y- M y~d OH 
' • i £} 

^3 • 

r^' -> i a 

c( 

475.1 
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Spectral data for each compound were consistent with the assigned structure. (See FIGS, 
11-15). 

II. BIOLOGICAL ACTI VITY 
Example 3: Rat insulinoma Cell Assay 
1002741 A Cell Titer-Glo assay was utilized to test the sensitivity of four rat insulinoma 
(RIN) cell lines, RIN-14B, RIM-mSF, RJN-m, and RIN-5, to Compound I and Compound 
•> 

|0027S] Cells were seeded at 5000 cells per well in a 96-well mieroculture plate in a total 

volume of 100 ul/weli and incubated for 24 hours. 100 ,ul of 2X testing compounds 
(Compound I or Compound 2), serially diluted 1:4 were added to each well The 

concentrations tested for Compound 1 and Compound 2 were 20 pM> 5 pM, 1,25 pM» 

0.313 0.0781 fiM, 0.0195 pM, 0.00488 0,00122 fiM, 0.000305 pM; and 

0.0000763 |iM. After 168-192 total hours of culture 100 pi of media was removed from 

each well and 50 ul of Cell Titer-Glo (Promega #G757 I) was added to each well. The plate 

was shaken for 2 minutes and allowed to equilibrate for 10 minutes. Luminescence was 
measured on a Tecan GBNios nilcroplate reader. Percent inhibition of cell proliferation was 
calculated relative to untreated control wells. All tests were performed in triplicate or 
quadruplicates at each coiieenVration level. ICJQ values were calculated using Prism 6.00 
curve-fitting with a four parameter-logistic equation. 
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RESULTS 
|'O0276'| AH cell lines were sensitive to Compound 1 with IC50 values under 40 nM ami 
to Compound 2 under 80 nM. These results indicate thai BET bromodomain inhibitors are 
highly effective in decreasing the proliferation of insulinoma cell lines. Results are shown 
below iii Table B. 

TABLE B 

ICs-a Values (»M) 

Cell Line Compound 1 Compound 2 

RIN-I413 9,3 26,5 

RIN-mSF 11,3 42.3 

RIN-ro 12.6 41.5 

RIN-SF 21.6, 19.5 64,5, 59.9 

Example 4: BRQMOscan Binding Assay 
[00277J A BROMOscan binding assay was utilized to test the in vitro binding activity of 
(S)-Corapounds 1,2,3,4, 5 and ? to the 'first and second bromodomains (BRD4(1) and 
BR.D4(2)), separately, of Brd4, (S)-JQ1 (S8) was used as a positive control. 
j'0©278j T7 phage strains displaying bromodomains were grown in parallel in 24-well 
blocks in an E coli host derived from the BL2! strain. E. coll were grown to log-phase and 
infected with T? phage from a frozen stock (multiplicity of infection::: 0.4) and incubated 
with shaking at 32 °C until lysis (90-150 minutes). The lysates were centrifuged (5,000 x 
g) and filtered (0.2 urn) to remove eel) debris. Streptavidin-ooaied magnetic beads were 
treated with biotinylated small molecule or acetylated peptide ligands for 30 minutes at 
room temperature to generate affinity resins for bromodomain assays. The Mganded beads 
were blocked with excess biothi and washed with blocking buffer (SeaBiock (Pierce), I % 
BSA, 0.05 % Tween 20, I mM DT'T) to remove unbound ligand and to reduce non-specific 
phage binding. 
[00279J Binding reactions were assembled by combining bromodomains, Hganded 
affinity beads, and test compounds in Ix binding butler (17% SeaBiock, 0.33 x PBS, 0,04% 
Tween 20,0.02% BSA, 0,004% Sodium azide, 7.4 mM DT'T). Test compounds were 
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prepared as I00GX stocks in 100% DMSO and subsequently serially diluted 1:10 in 

monoethylene glycol (MEG) to create stocks at lOOXthe screening concentration (resulting 
stock solution is 10% DMSO/9Q% MEG), The compounds were then diluted directly into 

the assays such thai the fmal concentration of DMSO and MEG were 0.1% and 0,9%, 
respectively. All reactions were performed in polystyrene 96-weil plates in a final volume 
of 0,135 ml. The assay plates were incubated at room temperature with shaking for 1 hour 

and the affinity beads were washed with wash buffer (1 s PBS, 0,05% Tween 20), The 

beads were then re-suspended in elation buffer (1 x PBS,. 0.05% Tween 20,2 pM 
nonbiotinylated affinity ligand) and incubated at room temperature with shaking for 30 
minutes. The bromodomain concentration in the eluates was measured by qPCR. 

[062$6| Most Kds were determined using a compound top concentration - 10,000 n'vl 
If the initial Kd determined was < 0.169 nM (the lowest concentration tested), the 

measurement was repeated with a serial dilution starting at a lower top concentration, A Kd 

value reported as 40,000 nM indicates that the Kd was determined to be >10,000 nM, 

|00281] Eluding constants (Kds) were calculated with a standard dose-response curve 

using the Hill equation. The Hill Slope was set to ~1. Curves were fitted using anon-linear 

least square fit with the Levenberg-Marquardt algorithm, FIGs. 1-3 show the curve images 
for all the compounds tested. The amount of bromodomain was measured by q PCR (y-axis) 

and was plotted against the corresponding compound concentration in nM in log 10 scale. 

100282] Results of the binding assay are shown below in Table C, 

TABLE C 

Name 

Slnniufi- R-ci (nM) 

Name 

Slnniufi-

BRJ>4(») BRD4(2) 

(S)-jQl 
f"\.. / \ 

fee 

"M«S ^ •. 
O 

3.6 3.8 
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•ssssss-^i >!• >'vf!v rv» yd 

! Q 
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0.43 0,4 
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isr Vv-°^r-
0 Br 

1,5 2,1 

0 
c/ 

RESULTS 
|0O283] (S)-JQ1 and Compounds 1,2, 3,4, 5, and ? produced low values in the 

BROMOscan screen binding assay for both BRD4(1) and BRD4(2), These results show 
that ail compounds exhibit excellent in vitro binding activity to both BRD4{3) and 
BRD4(2) with values comparable or better than that of (S)-jQl, a known bromodomain 

inhibitor. 

Example 5; Caco-2 Permeability Assay 
[062841 A Caco-2 Assay was utilized to access intestinal transport and to predict 
absorption rates and oral bioavailability for Compounds !-?. (S)-JQl (S8) was used as a 

positive control, Rantidine, warfarin were used as control compounds. 

[00285! Caco-2 Culture Media containing DMEM, PCS 10%, L~Glutamine 1%, 
PenStrep 1% (sterile-filtered) was prepared. CacoReady 24 well transwell plate, was used 

(obtained from ADMEeell (Alameda, CA; •www.admecell.com) or pre-plated cells made in-

hou.se}. 
|l)02861 A basal plate for changing the media, was prepared by filling ail wells of a 24 

well sterile plate with 900 jil of Caco-2 media and placed in incubator until use. A. 
CacoReady 24 well transwell plate was also placed in a 37 °C, 5% CO2 incubator for 4 

hours. At the end of the 4 .hour incubation, the CacoReady plate and the basal plate were 

removed and transferred to biosafety hood. The apical section of plate was lifted out and 
lowered onto empty basal plate. 200 jil of the transport media from the apical compartment 

of CacoReady plate was aspirated and replaced with 200 pi of fresh media. This was 
repeated two additional times for a. total of 3 washes and the apical section of the 

CacoReady plate was returned to basal plate and both plates were returned to incubator. 

http://www.admecell.com
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f(lfl287] One or two days prior to assay, fresh basal plate was prepared by adding 900 pi 
of cell media to all wells and placing the basal plate in incubator. The CacoReady plate 
was transferred from incubator to hood and 200 pi of media from the apical wells were 
removed and replaced with 200 pi of fresh media, Both the basal plate and the CacoReady 
plate were returned to the incubator. 
[00288] On the day of assay, ~5 ml solutions containing of 1000-fold diluted compound 
solution were prepared in transport buffer (200 ul/ insert/ well (apical application); 780 pi/ 
insert/ well (basal application)). 750 pi of transport buffer to A-B wells and 780 ^1 of 
diluted compound solution to B-A wells were added to the basal plate and the plate was 
placed in the incubator, 
|90289] The CacoReady plate was placed in a hood and the apical section of plate was 
lifted out and lowered onto an empty basal plate. 200 pi of the Caco-2 media was removed 
from the apical wells and replaced with 200 jil of fresh transport media. This was repeated 
two additional times lor a total of 3 washes. 200 pi of the media was removed from the 
apical wells and replaced with 200 pi of diluted compound (for A-B wells) or 200 pi of 
fresh transport buffer (for B-A wells). 
|0029O] The basal plate was then removed from incubator and the apical section of the 
plate was transferred to the basal plate, Three replicate 10 pi samples from the apical and 
basal compartments were then collected for To and the assay plate was covered and returned 
to the incubator. To samples were diluted with 40 pi transport buffer, quenched with 100 pi 
quench solution and kept cold. 
10029!] After 2 hours, three replicate 10 jil samples were collected from all apical 
compartments and B-A basal compartments and three replicate 50 p.! samples were 
collected from A-B basal compartments. The 10 pi samples were diluted with 40 jii 
transport buffer and then 100 ul of quench solution was added to all 1.0 pi and 50 j.i! 
samples, 50 ul of all To and T^s samples were transferred to sample plates and diluted 
with 100 pi of MilliQ water in preparation for bioanalysis, 
|00292] Analyte levels (peak area ratios) were measured on apical (A) and basolateral 
(B) sides at To and Tar,. A~to~B and B-to-A fluxes were calculated (mean of n ::: 3 
measurements). Apparent permeability (Papp, cm/see) was calculated as dQ (flax)/(dt x 
Area s Concentration). The efflux ratio is (B-to-A) / (A~to~B) ratio fi.e., PappCB-
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A)/Papp(B~A}]. A ratio >2 is evidence of efflux. Pgp efflux ratio was confirmed by testing 

+/- pgp inhibitor (i.e., dosing solutions prepared with and without verapamil at a final assay 

concentration of 25 pM). Permeability is considered lower when it is <1 x 10"" cm/s and 

higher when it is >1 x iO"6 cm /s. An efflux ratio of >2 indicates potential for the 

compound to be a substrate for Pgp or other active transporter. 
100293] Results of the Caco-2 assay are shown below in Table IX 

TABLE I> 

Cemp«ssnd 
Name 

Structure 
Assay 

Cone. 

(}iM) 
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N H 4 \^/ "'X p* 

Ws""" V' \ •> -<: ^ 
1 & 
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m" "\ /—mi 

C! 
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'Mr" x>/' \ u"'~\ 
JL / ) 

UTr? 
ml W X'v:SSS<: 

10 30.6 95.3 Higher 
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RESULTS, 
[0G294| The results in Table D show that Compounds 1-7 have excellent cellular 

permeability in vitro, and strongly predict oral bioavailability. 
.Example 6: Oral Availability of Compounds 1-2 and 4-5 in Male Sprague-Dawley Mats. 
|00295| To establish whether Compounds 1-2 and 4-5 possess good oral bioavailability* 

the pharmacokinetic properties of Compounds 1-2 and 4-5 were accessed via intravenous 

(IV) and oral (PO) administration of the compounds in Male Sprague-Dawley Rats. 
[00296J Male Sprague-Dawley (-250-323 g) with indwelling jugular vein cannulac 
(JVC) were purchased and allowed to acclimate to the test facility for a minimum of 2 days. 

All animals were fasted overnight prior to dosing. Oral formulations were prepared by 
weighing the appropriate amount of the compound into formulation vial and adding the 

appropriate volume of DMSO (10%), Soluiol HS-15 (10%), and saline (80%) (See Table O 

for compound amounts and concentrations of all formulations). Once the test compound 
was in the vial DMSO was added and the vial was vortexed for 1-2 minutes and sonicated 

for 3 minutes. The appropriate volume of Solutoi HS-15 was then added to formulation vial 

and the vial was vortexed for 1-2 minutes and sonicated for 2 minutes. Saline was added 
and the pH adjusted to about 6.8-7.4, and the vial was vortexed for 2 minutes, 

fOG297| IV formulations were prepared by placing a 0.8 mL aliquot of the oral 

formulation into another vial and adding 3.2 mL of IV vehicle (10% EiOIL 10% 

Cremophor, 80% sterile water. The vial was then vortexed for 2 minutes. The formulation 
should possess a pH 6.8-7.4 and should be adjusted as-needed, 

"fable E 

Compound Structure Dose Dose Level Dose Volume Cone 
name Route (mg/kg) (mL/kg) (mg/niL) 
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|tJ0298J Oral dosing was performed using a bail-tipped gavage needle. All animals were 

observed at dosing and each scheduled collection. No abnormalities were observed during 

the course of the study. Serial samples were collected by via tail snip, or facial vein. Blood 

samples were collected into NaF NajEDTA tubes and stored on wet ice until processed to 
plasma by cenMftsgaiion (3500 tpm for 10 minutes at 5 6C) within 30 minutes of collection. 

Plasma samples were transferred into matrix tubes and stored, at -80 "C until transferred to 
analytical chemistry for analysis, The cellular fraction was discarded. Dose formulation and 
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plasma samples were analyzed for parent drag and metabolite by Agilux Laboratories via 

LC/MS/MS using an RGAI assay. 

Results of are sho wn below* 
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RESULTS 
I00299J The results demonstrate that exposures fr compounds 1, 2. 4 and 5 are detected 
following IV administration and that compounds 1, 2 and 4 have oral bioavailability with a 
F>23%. 
[00309] The teachings of all patents, published applications and references cited herein 
are incorporated by reference in their entirety, 
[90301] While this invention has been particularly shown and described with references 
to example embodiments thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made therein without departing from the scope 
of the invention encompassed by the appended claims. 
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CLAIMS 

What is claimed is; 

1, A compound of Structural Formula 1 

A—OH 

H,C 

of a phamiacciitically acceptable salt thereof, wherein; 

A is selected from the group consisting of a (Cr€<>)a!kyl9 a (Ca-C^alkenyl, a 
(CrC^ialkynyl, a (CrCjjlcyeloaikyi, and a (Cs-C?)heterocycbalkyis wherein 
moiety A is optionally substituted with 1 to 4 Ra groups: 

KJO, for each occurence independently, is 41, ~OH, a (C5-C3) alkyl a (C3-
Cn)cycloalky!» or a (Cs-C-jheterocycloaikyk 

Rj for each occurence independently is selected from the group consisting of 
-OH, a halogen, ~CN, a (CrC4) alkoxy, -C{OXCj-C4)aIkyl, -C(0)0(CrC4)aIkyk 
-0C(0)(CrC4 alkyl), -C(0)NR5R4, ~NRsC(-0)Rfe.a (Cs-C6)alkyl, a {C2-C6)alkenyl, 
a (CrCnfcycloalkyl, and a (C.rC7)lieterocyeloa!ky!; 

It? for each occurence independently is a (CrCjOalkyi, a (CrCfi)a!kenyi, a 
halo(C 1 -Cs)alkoxys a lmb(Q-€s}alkyl, a hydroxyfCj-C^alkyi, a (Cr-C^jalkoxyiCr 
C^alkyl, a (Cs-Cia) cyeloalkyl, a -{CrCs)alkylene-{C3->Cu)cycioalkyl> a (C.rC?a) 
heterocycloalkyl, a ~(C}>C^)aiky].ene-(C3-€{2)beterocyclaalkyl, a (€|-C$)alkoxy, 
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-C(0)(CrQ, alkyl), -C(0)0(CrC6 aikyi), -0C(0)(CrC$ alkyl), -C(0)NR?Rs> 

••NR9C{:::0)R.IO, -NRiiRo, a halogen, an oxo, or -OH; 

Rs, 'R4, R§, ll&, R?,. R<j, RH), RU» ®*KI R« are each independently H or a 
(Ci-C^alkyi; and 

each m, 11 and p is independently 0,1,2, 3, or 4, 

2. The compound of claim I, wherein A is a (€j-Cs)aikyl> a (Cr€n)cyeloalkyl, or a 
{Cj-OOheteraeycIoalkyl, 

3. The compound of claim I or 2, wherein A is ethyl or cyclohexyl. 

4. The compound of any one of claims 1 to 3, wherein Rj, for each occurrence 
independently, is -OH or a (CrC<j)aik.yk 

5. The compound of any one of claims I to 4, wherein R?, for each occurrence 
independently, is -OH or methyl. 

6. The compound of any one of claims I to 5, wherein R$ is -F, -CI, -Br, or -L 

7. The compound of any one of claims 1 to 6} wherein Rso, for each occurrence 
independently, is H or a (Cj-C.Oalkyl. 

8. The compound of any one of claims 1 to 7, wherein p is 0. 

9. The compound of any one of claims 1 to 8, wherein m is 1. 

10. The compound of any one of claims 1. to 9, wherein n is L 
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11. The compound of Claim 1 represented by Structural Formula II: 

or a pharmaceutically acceptable salt thereof, wherein: 

Rs for each occurence independently is selected from the group consisting of 
~OHj a halogen, -CN, a (C}-C4) alkoxy, -C(0)(Cr-C4}aikyh -CfOXXCrC^alkyk 
-0C(0}(CrC4 alkyl), ~CfO)NR3R4j -NR,C(-0)Rfe a(Ci-C6)aikyi( a (CVC^atayl, 
a (C3-Ci2.)eycIoalkyl? and a (€s-C?)heterocycloalkyl; 

Rs, R,i, Rj» and are each independently H or a (C?-ChalkyI 

RiOs for each occurence independently, is -FL -Oil a (Cj-Cs) alkyl, a (Cr 
Cr.?)cycloaIkyk or a (Cj-C^heterocycloaikyi; 

R-io» for each occurence independently, Is ~H, -OH, a (CrCsXdkyl, a (Cr 
CuJcycIoalkyl, or a (C5~C?)heterocycioalkyl; and 

each m, n and p is independently 0, 1,2, 3, or 4. 

12. The compound of claim 11, wherein Rj is selected from the group consisting of -F, 
~C!? -Br, and -L 

13. The compound of claim 11 or 12, wherein R^ for each occurrence Independently, 
is H or a {Ci-C?)alkyl. 
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14. The compound of any one of claims 1! to 13 , wherein R30, for each occurrence 

independently, is H or a (CVQO^kyl. 

15. The compound of any one of claims 11 to 14, wherein p is I> 

16. The compound of any one of claims 1.1 to 15, wherein m is L 

17. The compound of any one of claims 11 to 16, wherein n is 1. 

18. The compound claim 1 represented by Structural Formula Hi' 

or a phamiaccuiiealiy acceptable salt thereof wherein: 

Ri for each occurence independently is selected from the group consisting of 
-OH, a halogen, -CN, a (C1-C4) alkoxy, ~C(Q)(Ci -Chalky 1, -€{0)0(€ 1 -ChalkyI, 
-0C(0)(Ci-C4 alkyl), ~C(0)NR3R4) -NRSCH>)R&. a (Cre6)alfcyf, a (C2-C6)alkenyl, 
a {C3-Ci2)cycloalkyl» and a (Cs-C^JheteroeycIoalkyi; 

Rs, R4, R$, and R* are each independently H or a (CrQ)alkyl 

R20, for each occurence independently, is -H,. -OH, a (C1-C3) alkyl, a {€3-
Ci2)cycloalkyl, or a (Cs-C^heteroeycloalkyl; 

R40, for each occurence independently, is ~H> -Oi l, a (CrCs)alkyl, a (C.r 
C-^cyeloalkyl, or a (Cs-€?}heterocyeiaalkyl; and 

H 
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19. 

20. 

21. 

24. 

25. 

each q, m, n and p is independently 0,1,2/3 or 4, 

The compound of claim 18, wherein Rj is selected from the group consisting of -F. 
~Cis -Br, or -I 

The compound of claims IB or 19, wherein R^o, for each occurrence independently, 
is H or a (Ci-CsOalkyl. 

The compound of any one of claims 18 to 20, wherein R40, for each occurrence 
independently, is -Oil or a (CV-Cj)alkyl. 

The compound of any one of claims 18 to 21, wherein p is 0> 

The compound of any one of claims 18 to 22, wherein m is 1, 

The compound of any one of claims 18 to 23, wherein n is I. 

A compound represented by any one of the following formulae; 

\ 
/ '"OH 

-•vVv.-

\ 
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Sr 

Br 
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or a pliarmaceiitieally acceptable salt thereof. 
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26, A compound represented by any one of the follo wing formulae: 

# ft ,0-., / 

r \ \\ / -OH 
i \ o 
k <N 

, . -< 
5 / \ \ . 

W ^ \ // XV • \ // s\ €H3 \ ; 
\ / 
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.// \\ J I 
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H,C - \ / 

1 # r" \ ~c 
\ \ / \ 

/ \ /.• "A •S \ V, \ // % 
VH t \ v,h, X / 

x~v< 
V 

H-<€ 



WO 2016/069578 PCT/US2015/057538 

-67-

,N 
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a 

or a pharmaceutical!)1 acceptable salt thereof. 
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27. A pharmaceutical composition comprising a pharmaceutical!}' acceptable carrier or 
diluent and a therapeutically effective amount of a compound of any one of claims 
1-26. 

28. A method of treating a disorder responsive to the modulation of a BET family 
polypeptide in a subject in need thereof, comprising administering to the subject an 
effective amount of a compound according to of any one of Claims 1-26. 

29. The method of Claim 28, wherein the disorder responsive to the modulation of a 
BET family polypeptide is selected from: a neoplasia, an inflammatory disease, 
metabolic syndrome, obesity, fatty liver, diabetes, atherosclerosis, arterial stent 
occlusion, heart .failure, conditions associated with hypennsulinaemia, cachexia, 
graft versus host disease, infection diseases associated with bromodomains, malaria 
and trypanosomal diseases, 

30. The method of Claim 29, wherein the neoplasia is a hematological neoplasia. 

31. The method of Claim 30, wherein the hematological neoplasia selected from 
leukemia, lymphoma or myeloma. 

32. The method of Claim 31, wherein the leukemia, lymphoma or .myeloma is selected 
from: acute myeloid leukemia (AMI), Chronic Lvmphoeydic Leukemia (CLL), 
Acute Lymphocytic Leukemia (ALL), Chronic Myeloid Leukemia (CML), Chronic 
Myelomonocytic Leukemia (CMML), Burkiit's lymphoma, MLL driven leukemia 
chronic lymphocytic leukemia, Eosinophilic Leukemia, Hairy Cell Leukemia, 
Hodgkin Lymphoma, Multiple Myeloma, Non-Hodgkin Lymphoma. 

33. The method of Claim 29, wherein the neoplasia is selected from lung cancer,, breast 
cancer, colon cancer, prostate cancer, cervical cancer, neuroblastoma, glial blastema 
multiforme, medulloblastoma, malignant peripheral nerve sheath tumor, melanoma, 
NUT midline carcinoma, squamous cell carcinoma or any other carcinoma 
associated with a NUT rearrangement. 
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34. The method of Claim 33, wherein the neopiasis is NUT midline carcinoma. 

33. The method of Claim 29, wherein, the condition associated with hypennsulinaemia 
is selected from: insulinoma, coagentlal hyperinsiUism, polycystic ovary syndrome 
(FCOS), Beekwith-Wiedemarm syndrome and in patients following gastric bypass 
surgery, 

36. A method of reducing male fertility in a subject comprising administering to said 
subject an effective amount of a compound according to any one of Claims 1-26, 


