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BROMODOMAIN INHIBITORS

RELATED APPLICATIONS
{681} This application clatms the benelit of U8, Provisional Apphication Na,
62/068,983, filed on Qotober 27, 2014, The entire toaching of the above application is

incorporsied horein by reference.

BACKGROUND OF THE INVENTION

{8001} Histone N-ternunal fatls maintain chromatin siabilily and are subject to
madifications asgociated with franseriptional regulation. The best characterized of thess
modifications are acetylation, methylation and phosphorylation For each modification,
enzymes east that either lay down the appropriate mark or remove 1. These modifications
must then be inerpreted by the transeriptional machinery, Acetvi-lysine recognition s
principally mediated by bromedomains, which are commonly components of travsoription
factor complexes. The bromedomain and extra-termingl (BEamily (e.g., BRDZ, BRI3,
BRDM and BRDT) share a commeon domatn architecthure comprising two Metermingd
bromadomaing which exhibit a high level of sequence conservation, and a more divergent
Cetermingl domain which i3 ioplicated i protein-protein infersetions. Aberram regulstion
of histone modification can impact gene aotivity and play a rele tn oncogenesis. Lysing
sidechain acetylation 1s an imporiant regulatory event in the Runction of non-histone
proteins, ncluding but not Himited to Hep90, pS3, STAT transeription factors, cortactin,
beta~-catenin and alpha-tubulin, Thes, modulation of bysine sidechain recognition would be
expected 1o exert important phenotypic and therapeutic effects roadly in development and
disgase. Despite the mportance of scotyl-Iysine recognition to oncogenesis, fow

wodplators of acetyldysing recognition have been wdentified,

SUMMARY QF THE INVENTION

[003]  As deseribed below, the prosent invention features compositions and methods of
treating a dhsorder responsive to the mosdulation of g BET family polvpeptide. In g

particular embodiment, the disorder responsive to the modulation of 8 BET fanadly member
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inclades a neoplasia, inflammatory disease, hyperinsulinaenda (¢ g, insulinoma, congential
fiyperinsulism, polyeystic ovary syndrome (PCOS), Beckwith-Wicdemann syndrowme and in
patients following gastric bypass surgery), obesity, fatty hver (NASH or atherwisel,

diabetes, atherosclorosis, arterial stent eacixzsim, heart fatlure, cachexia, graft versus host
discase, infectious discases associated with bromodomains, the treatment of parasites,
malaria, rypanosomes, and for reducing male fortility, Further nses of the compositions of
the invention include, but are not Hmited to, use in organ tranaplantation, modulation of cell

o

state Tor rogenorative medicte (Le., by promoting or inhibiiing cellular ditferentiation), and
facilitating pluripotency. More specifically, the invention provides compositions and
methods of treating a disorder responsive 1o the modulation of a BET family polypeptide
comprising a bromodomain with acetyi-lysing anddfor chromatin (e g, distupting a
bromodomain eraction with an acetyl-lysine modification prosent on a histone N-

iermdnal tail),

EEIRY In one aspect, the invertion provides & compound of Stractural Formuda b
P\; “”‘“MN - ‘Y;‘.\‘ e V0

v a pharmacentically accaptable salt thereof, whereins
Ais selecied from the group consisting of a {C-CUaalkyl, 8 {Or-Tkalkenyl, 8
{Co-Cytabloynyl, a {Up-Crrloycloalkyl, and a {TCe-Citheterooyeloalkyl, wherein
motety & s optionally substituled with 1 to 4 Ry groups;
Rap for each occurence independently, is -H, ~OH, a {T-Cs) alkyl, a (0
Cleycloalkyl, or a (GO theterocyaloalkyl;
Ry for each ocourence wdependently 13 selected frow the group consisting of

~OH, & halogen, ~ON, a {(Cp-Cy) slkoxy, ~COXCHCohalkyl, ~CINOIC-Caalkyd, -
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OQC{OHC O alkyl), ~CIOINRR,, SNECEOGR,, a (CpCoalkyl, a {(Up-Calkenyl,

\ "“*.-’

LN

a {-Cnlevclaalirl, and & {(Ce-Unheterocycloalkyl

Rz for sach oocursnes independently 18 a {0 -Caalkyd, a {U-Coalkanyl, a
halo{CpCaatkoxy, a halo{C-Caalkyd, 8 hydroxy(C-Caallarl, 8 (Ci-Colatkoxy( G-
Ceatkyl, 8 (CaCip) oveloalkyl, a (Cr-Calalkylene-{Cs-Ciloyeloalkyl, a (T Ty}
heteroeyeloalkyl, a {C-Caaliodene~-{Us-Cpheterooyeloalkyl, a {C-Caalkoxy, -
CEOWT-Cy allovhy, ~CONOB{C-Cy alkovly, ~OCEC alkyly, ~C{OMNRARg, -
MRGC=0R o -MRy Ry, @ halogen, an oxo, or ~0GH;

R By, Re, Ba, Ry, By, Ro, Ry, Ryy, and Ryz are coch independently Hora
{Ci-Caalkyl and

gach m, nand pis independemly &, L2, 3, 004,

BRIEF DESCRIPTION OF THE DRAWINGS

{08 The foregoing will be apparent from the following more parficular description of
exampls embodiments of the invention, as Hlustrated in the sceompanying drawings
which like reference characters refer to the same parts throughout the dilferend views, The
drawings are not necessarily to svale, emphasis instead being placed upon iHustrating
embodiments of the prosent mvention,

{B0s] FIGL 1 shows graphs of the BRID4(L) binding activily of Compounds 1, 3, § and
]

{80071 FIG. 2 chows graphs of the BRIM(1) binding activity of Compound Z,
Componnd 7, and (§3-JG1, the posttive control,

{BO0R] PG 3 shows graphs of the BRDAR ) bioding sctvity of Compounds 1, 3, 4 and
5.
REHBA FIG. 4 shows graphs of the BRI4(Z) binding activity of Compound 2,
Compound 7, and (83301, the positive control

{018 FIG. 5 is o graph showing the plasma concentration of Compound T versus time
following both IV and oral admingstration of Compound 1 o Male Sprague-Dawley vats.
HBEIY PFUG. &g a graph showing the plasma concentration of Compound 2 versus fime

fotlowing both IV and oral administration of Compounnd 2 to Male Spragae-Dawley rats,
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198121 FIGL 7 1s a graph showing the plasma concentration of Compound 4 versus time
following both IV and oral administration of Compound 4 to Male Sprague-Dawlay rats.
{0013 FIG § is 2 graph showing the plasma concentration of Componnd § versas Hime
following both IV and oral admintstration of Compound 3 to Male Spragus-Dawley rats.

i FIG. 9 shows the 'H NMER spectra of Compound 1 in CDC,
IS FH3, 10 shows the 'H NMR spectra of Compound 2 in CDCl

§ FIG, 11 shows the TH NMR speetra of Componnd 3 in CDCh.

} FIG. 12 shows the 'H NMR speetea of Compound 4 in DL
00187 FIGL 13 shows the 'H NMR spectea of Compound 5 in CDCh.

| FIG. 14 shows the 'H NMR spectra of Compound 6 in CDCh.

i FICH 15 shows the “H NMR specira of Compound 7 in CDCI.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

{8021 “Alky?” mesns an optionally substitied saturated aliphatic branched or
straight-chain monovalent hydrocarbon radical haviug the specified number of carbon
atoms, Thos, S(C-Cg) alky?” means a radivel having from 1-6 carbon atoms in g Hogar or
branched arvangemsnt, “{(C-Colalkyl” neludes methyd, ethyl, propyl, so-propyt {or i~
gropyll, butyl, sec-butyl, teet-butyl, pontyl, hexyt and the Hke, The terms “alkyl”, “alkoxy™,

“‘h}-‘da‘o}c:}-*z?;ﬁﬁa:}*i”,, “haloalkel”, “arally?”, “alkoxyalkoyl”, “alkylamine”, “dialkyiamine”,

LENAN RN

albyviamine”, “dialkylamine”, “alkoxyoarbonyPand the Hke, wsed alone or as part of s

targer molety includes both straight and branched saturated chaing comtaining one to twelve
carbon atoms.

622 *Alkylens” means an optionally substituted satuenied sliphatic branched or
straight-chain divalent hydrocarhon radical having the specitied namber of carbon atows,

Thas, “{C-Calalkvlene”™ means g divalen saturated aliphatic radical having from 16

v

carbon stoms in a Hnear arrangement, e.g., ~[{CH ], where n s an integer from | to &,

[t

HO-Coalkyloe” includes methylone, sthylene, propylene, butylene, pentylene and

N

hexviene, Alernatively, *(C-Cilalkyvlene” means a divalent satorated radical having from

# v

16 carbon atoms in a branched arrangsment, for eoxample: ~[{UHCHCHCHCRCHO
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SCHCHCHLCHCICH s, SHCHOCH R CHICH N, and the ke, A specitic
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branched Ce-alkylene is Ll? % anda specific Cy-alkvienc iy 5
{B023} Each alky! or alkviene in Structoral Foramlas (R can be optionally and
independently substituted with oue or more substituents,
{24 “Alkenyl” means branched or straight-chain monovalent bydrocarbon radical
containing at least one double bond and having specified number of carbon atoms, Alkenyl
may be mono or polyensaturated, and may exist in the E or £ onfiguration. For example,
(g yatkenyl” means a radical having from 2-6 carbeon atoms in a Hoear or branched
arrangemer,
{6825} “Adkvayl” means branched or straight-chain mosovalent hydrocarbon radical
comaining gt least one triple bond and having specified nomber of carbon atoms, For
example, “{Cr-Calkyayl” means & radical baving from 2-6 carbon atoms in a Hosar or
branched arrangement.
{88261 By “bromodomain” is meant a poriion of a polypeptide thet recognizes
soetviated lysine residues. o one embodiment, a bromodomain of 3 BET family member
polvpeptide comprises gpproximately 110 amino acids and shares a conserved fold
comprising a lefi-handed bundle of four alpha helices linked by diverse loop regions that
inferact with chromating
{6827 By “BET family polypeptide™ is meant g polypeptide comprising two
bromodomains and an extraterminal (ET) domein or o fragnus thereof having
wanseriptional regulatory activity or acetviated lysine binding activity, Exemplary BET
family members inchude BRDZ, BRI, RRIM and BRDT,
{0281 “Cycloalin]™ means & saturated aliphatic eyvelie hydrocarbon ring. “Cycloalkyt”
includes 3 to 13- mombered saturated aliphatic oyelic hvdrocarbon rings. Thus, (U
Coiovelealkyl” mesns g hydrocarbon radical of a 3+ to Tamembered satyrated aliphatic
cyelic ydrocarbon ring. & (Cr-Crleycloalkyl includes, but is not Hmited o eyclopropyl,
cyclebntyl, evelopentyl, cyclohexyt and cveloheptyl.
A A eyecloalkyl molety can be monocyelie, fused bioyehie, bridged Weyelie, spiro

~~

bioyelie, or polyeyelie, For example, monceyvelie {Cy-Cyloyeioalkyl mucans a vadical having
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from 3 to 8 carbon atoms srranged In g monoeyelic ring. Monoeyelic {Us-Cgeyeloalkyl
inchudes, but is not limited to, oyclopropyd, oyelebutyl, eyclopentyl, eyvclohexyd, evclohaptyl
and eyolooctane,

{B038]  Monooyelic ring systems have a single ring structure. They inclnde saturated ov
nnsaturated aliphatic cychio hydrocarbon rings (e g, eyoloalkyl, oycloatkenyl, o
cycloaliynyl) or aromatic hvdvocarbon rings {e.g, arvl) having the specified number of
carhon stoms. The monocyelic ring system can optionally contain 1 to 5 heteroatoms in the
ving struchure wherein each heterosiom s independently selected from the group consisting
3, N oand § (a.g., beterooyeloatky], hetorooyeloalkenyl, beterocyeloalhynyl or heteroaryl),
When the heteroatom is N, i can be optionally substitmed with alkyl, eycloalkyl, alkylene
oycloalky, hetorocvelnalkyl, allyleno-heterocoyoloalkyl, aryl, alkylens-aryl, hatoroanyl,

atlviene-heteroaryl, sach of which can be optionally substituied with one or more halogen,

o

¥

=} hydrogy, alkoxy, haloalkyl, alkel, ete, When the heteroatom is §, 1t can be optionally

mone- or dl-oxygemated (e, -8 or -B{0 -} Examples of monocyclic ring systems

include, but are not Hmited to, cyclopropyl, cyelobutyl, evclopentyl, eyclohexyl,

o

eyeloheptyl, cyelooctans, azetiding, pyryoliding, piporidine, piporazineg, arepane

v

hexahydropyrimidine, tetrahydrofuran, tetrabydvopyran, oxepane, tetrahydrothiophene,
tetralydrothiopyran, isexazoliding, 1 3-doxolane, 1.3-dithiolane, 1,3-dioxane, 1 4-dioxane,
1, 3.glithiane, 1 4-dithdane, morpholing, thiomorpholing, thuomorpholine 1, -dioxide,

¥

tetrabiydro-2H1, 2-thiazine, tetrabydro-2H-1 2thiarvine 1,1-dioxide, and isothigrolidine 1,1
dioxide, tetrahydrothiophene 1-oxide, tetrahydrothiophene 1 1-dioxide, thiomorphisline -
aride, thiomorpholine 1, -dioxide, tetrahydro-2H-1,2-thiazine 1,1 dioxide, and
isothiazolidine 1, L-Hoxide, pyrrolidin-2-one, pipevidin-2-one, piperazin-2Z-one, and
morpholin-2-one.

031 Bicyeho ring systems have two rings that have at least one ring atom i
common. Bicyelio ring systems invlude fused, bridged and spire ving systems, The two
rings can both b aliphatic {e g, cveloalkyl, cycloalkens, cycloalkyne, or heterocycloalkyl),
Both be aromatic {e.g., aryl or heteroaryl), or 3 combination theroedl The bigyelic ring
systemes can optionadly contadn 1 1o 5 heteroatoms i the ring strocture wherein esch
heterngtorn is independently selected from the group consiating {4, M and 8. When the

heterostonm is N, it can be substituted with H, alkyl, eveloalkyl, alkylene-cycloalkyl,
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kvl arvl, alkvlens-aryl, heteroaryd, alkylene-

W

heterocyoloatiyl, alkylene-heterooyeloat
hetercaryl, each of which can be optionally substituted with one or more halogen, =0,
hydroxy, alkony, hatoalkyl, alkyl, ete. When the helercatom 13 ¥, i can be optionally

mong- or di-oxygenated (Lo, ~8{{0- o ~8{Oh)

180321 A fused bloyelie ring systerm hag two rings which have two adjscsnt ring stoms
in common, The two rings can both be aliphatic {e g, oycloalkyl, eycloalkens, cycloalioyns,
or heterocyeloatiod), both be aromatic {e g, syt or heit:m&ry}}, oy a combination thereofl

For example, the first ring can be cycloally! or heterooyeloalkyl, and the second ring can be

g oyveloalkyl, oveloalkene, eveloalbyne, sryl, heteroanyl or o hetevocyeloatkyl. For example,

v

the second ring can be a {Up-Cloyeloatkyl, such as eyclopropyl, eyclobutyl, evelopentyl
and evelobexyl, Alternatively, the second ring can be an aryl ring {e g, phonyl). Examples

of fused biovelic ring svstams include, but gre not lmited to, 6,78 Setrabydro~-3H-
berzo] Tlannulene, 2,3-dihydro-1 Heindene, ootahydro-1H-indene, tetrabiydronaphthalene,
degahydronaphthalene, indoling, isoindoling, 2,3-dhydro-1 H-bonzofd imidazole, 2,3
dibydrobenzoldiosarole, 2,3~dihydrobenzo{dithiazole, octabydroberrol{dioxazsle,

aetahydre-1H-benroldlinidavole, cctahydroberoldithiazole,

[

ctahivdrooyclapentalcipyrrole, 3-azabicyclol 3. 1.0 hexane, 3-ac ‘{i"m»da}}3.2,{}Ehepiamg
3.6,7 &-tetrahydroguinoline and §,6,7, 8~etrabydroisoguinehne, and 2,343+
tetrahydrobanzo{bloxepine.

{06331 A spiro bicyclic ring svatem has two rings which have only one ring atom tu

comanon., The two rings can both be aliphatic {e g, evcloalkyl, oycloatkene, cycloalkyne,
oy heterooyeloalkyl), both be aromatic {e.g, aryl or he pyh), or @ sontbinstion thereof

For examply, the first ring can be a oycloalkyl or a hetorovyeloatky! and the second ring can
be a eycloalkyl, a eveloatkene, g oveloaliyne, an aryl, a heteroaryl, or a heterocycloalkyl
Examples of spiral eyelie ring systems include, bot are not linited to, spirof2 2ipentans,
spivofd. 3 thexane, spiro{3 3fheptane, spirai2 4iheptane, spiro{3.4loctane, spirol Soclane,
araspirolddinonane, T-azaspiro{d 4inonane, azaspirol4. 3 ldocane, R-azaspivof4. Sldecane,
azaspive] S5 undecans, Ti«ams::pim{iii}tmdacmm, andd 3, 9-diazaspiro] 3. Sundecane.

B834] A bridged bieyelio ring system has twe rings which have three or more adiacent
ring stoms in conunen, The two rings can both be aliphatic (e, cyvelpalbyl, oycloatkane,

evcloalkyne, or heterooyeloalkyl), both be aromatie {e.g., syl or heteromryl), ov g
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combination thereofl For example, the first ring can be a cycloalkyl ov & heterocyeloalioy
and the other ring s a cveloalkyl, @ oyvcloalkene, a cyeloatkyne, an arvl, s heteroaryi ora

heteroevelpalivlh. Examples of iwruigf 4 bieyele ving avstems inclnde, but are not inuted to,

bicyelol 1.1 0lbutane, Wovelo] 1.2 8lpentane, Woyelof2,2 Othexane, bioyelol3 2.0theptane,

5‘.,}
e

bievelol3. 3. Oloctane, bicyeln{4.2 Glnctane, bieyelo{2.2.1 [heptane, evelold 2 Zoctane,

bicyelol 3.2 Hoctans, bioyelo{3.2.2]nonane, bicyelof3.3. 1 nonane, bieyelo{3.3 2 decans
biovele]3.3 3 lundecane, azabiovelof3.3 Unonane, 3-azabloyeled. 3 1 nonang,

azabioyelo{ 3.2 Hoctane, S-azatieveln{3 2. octane, G-azabioyolof3.2. 1 joctans and

grabicyele] 2.2 2loctane, Zwazabioyelo]2.2. 2 joctans, and Jvoxabioyelofd 2, 2octane,

{HI35] Polycyche ring systoms have more than two rings {e g, three rings resulting n g

trieyelic ring system) and adjacent vings have af loast oo ving alom in common. Folyoyelic
ving systems nchude fused, bridged and spivo ring systems. A fused polyevelio ring sysiem
has af feast two rings that have two adjacent ring aloms in common. A spiro polyeyelic ring
system has ab least two rings that have only one ring atom in common. A bridged
polyeychio ving system has at least two rings that have three or more adjacent ring gtoms in

common. Examples of polyeyelic ring systoms Inchude, but are not lwaited to,

o =

a

tric-ycio{fnfﬁ.i oM Muonane (noradmmantane), trievelo]3.3, 1,17 decane (adamantane) aud
2, 3-gthydro-1H-phenalens.

38 “Alkoxy” refors to the group ~O-R where Rois Valky!”, “oyveloalky?™, “alkenyi”,

or “alkyayl”. “{C-Caalkoxy” includes methogy, sthoxy, ethenoxy, propoxy, butoxy,

perdoxy, and the ke,

{8037} “Mydroxyalky!l” and “alkoxyalks” are alkyl groups substifuted with hydroxyl

and atkoxy, raspectively,

EHIRRY *Ammo” means ~-NHy; “alkyvlamine™ and “distovlamine™ mean ~NHE and -

NRy, respectively, wherein K is an alkyl group. “Cyoloatkylamine™ and

“dicycloglioylaming” megn ~NHR and -NR,, respectively, wherein R s a evcloalkyl group.

“Cyeloatkylatkylamine” weans ~NHR whereln R 8 a cycloalkylalioyl group,

“TOyvcloatkylalkyialkyvliamine” means

~N{RY; whereln one R s oycloalloylalkyl and the other R s alkyl.

{8391 “Hetero” refors o the replacoment of at least one carbon afom member in g ving

systew 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 varbon atom member in an acyelic systens. A hetero ring
system or 2 hetsrs acyelie system may have 1, 2, 3, 4 or 3 carbon atoms members replaced

by & heterogiom,

{H848]  “Hewmooyeloalkyl” means a eyclic ¢ o H-membered saturated aliphatic ring
comtaining 1, 2, 3, 4 or § hetercatoms independently selected from N, O or §. When one

hetersagtom is §, it can be optionally mono- or di-oxygenated {Le. ~8{0) o -S{Q%). When
one heleroatom is M, it can be optionally substifuted with alkyl, eycloalkyd, alkylene
cyeloalkyl, heteronyoloatkyl, alkylene-heterocyclnaliyl, wyl, aa’iky ene-aryl, heterearyl,
atkylene-heteroaryl, each of which can be optionally substituted with one or more halogen,
=03, hydroxy, alkoxy, haloplkyl, alkyl, st

8841 A heterooyoloathy! moiety can be monocyelie, fused bicyebe, bridged bieyclic,

o

apire bioyelic, or polyeyelic, For example, monsoyelic {CeCy) heterooyctoalkyl means a 3-
¥ . ]

o § memnbered satorated aliphatic ring containing 1, 2, 3, 4, ov § hetevoatoms independently

ped

selected from N, O or § arranged in 2 monocyelic ring. Examples of monooyelic

ot

heterooyeteatkyls inchude, but are not limited to, &I‘s‘f.f:iiiﬁii‘iﬁ, pyrrolidine, piperiding,
};“i?&?i‘axiﬁﬁ, azepane, hexahyvdropyrimidine, telrahydrotuean, tetrshydropyran, morpholine,
thivmorpholine, thiomorpholine 1,1-dioade, teirahydro-2H~1,2-thiazine, tetrabhydro-2H-

1,2-thigzine 1, 1dioxide, isothigrolidine, isothigrolidine 1 1-dioxide.

{0421 “Hulogen,” as wed horein, refors to fluorine, chilorine, bromdne, or lodine
{08437 Haloalkyl and halocycloalio] inchude wono, poly, and ;’i'@ri‘;af&;%sxsbsﬁiut@d atkyl

or eycloalkyt groups where each halogen Ia ndependontly selooted from fluoring, chloring,
and bromine,

{8844} “Haloatkony™” means an alkyl radivel attesded through an oxygen linking atom
where the alkyl chaln is substituted with one or wove halogen,

HO45] “Halogen”™ and “halo” are interchangeably nsed horein and sach refers to
flnorine, chlorine, bromine, or joding.

{0as]  “Fluoro™ means -F

{471 As uzed heretn, Tluoro-substitted-{C-Cylalky] means o (C-Cyalloy! substituted

2

with ong or move ~F groups, Bxamples of flusro-substituted {C-Cylalkyd inchude, but are

not hmited to, ~CFy, ~CHCF,, ~CHCERHR, -CHOHF and -CHCHROP
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98481 “Naturally occurring amine acid side chain molety” refers to any amino acid
side chaln molety presemt in 2 natwad amino acid.

LH By “ramodomain™ is meant a portion of a polypeptide that recograves
scolylatod tysine residues. In one embodiment, a bromodomain of @ BET family member
polypeptide comprises spproximately HO amino acids and shares g ponserved fold
comprising a lef-handed bundie of four alpha helices lnked by diverse loop reglons that
nteract with chromatin,

HERSH By “BET family polypeptide” is meant a polypeptide comprising twe
bromodomalngs and an extratermingl (BET) domain or a fragment thereo! having
trauseriptional regulatory activity or acetvlated lysine binding activity. Hxemplary BET
family mombers include BRD2, BRD3, BRD4 and BRUTLL

RS The torm "pharmacentically scceptable salt” also rofors 1o a sali propared froma
compound disclosed hereln, or any other compound delineated herein {e.g., & covopound of
Formulas I, having a basie functional group, such as an amine funetional group, and a
pharmacewtically acceptably inorganic or organic ack!l, For example, an acid saltof a
compound of the present invention containing av andne or other basiz group can be
obiatned by reacting the compound with a sultable organic or fnorganie actd, resulting in

3

pharmaceutically acceptable anionie sali fowas, E*wmp)cs of antonie salts include the

acetnie, benzenesalionaie, benvoate, bicarbonate, bitartrate, bromide, caloium edetate,
camsylate, carhonate, chlonde, citrate, dibydrochionide, edetate, edisylate, estolate, egylate,
famarate, glveepiste, gluconate, glatamate, plycolbvlarsamiate, hexyiresorcinate,
hydrobromide, hyvdrocidoride, hvdroxynaphthoate, lodide, isethionate, lactate, lactobionate,
malate, maleate, mandelate, mesylate, mathyisuliate, mucate, mpsyia‘:m pitrate, pamoats,
partothenate, phosphate/diphosphate, polygalscturonate, salicylate, stearate, subacetats,
succinste, sulfite, tannate, fartrale, teoclate, tosylate, and risthiodide salts,

{8521 The term “phanmaceutically scooptable salt”™ also refers to 8 salt preparad from a
componnd disclosed herein {e g, a compoand of Formulas D or any other compound
delingated heredn, having an seidic functional group, such as 8 carboxylic acid functional
group, snd g pharmaceutically scceptable Inorganic or organie base,

HEERRY Salts of the compounds used i the mothods of the present Invention containing

carboxylic acid or other acidic functional group can be prepared by reacting with a
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suitable base. Such a pharmacsutioally aceoptable salt may be made with a base which
affords a pharmaceutically acceptable cation, which includes alkali metal salts {espucially
sodium and potassium), alkaline earth metal salts (espemally ealvium and magoesius),
aluminm salis and amonium salts, as well as salts made from physiologically acceptable
organtie bases such as trimethyvlamine, viethyvlaning, morpholing, pyriding, pipsndine,
picoling, dicvelohexylanming, NN -dibeneylethylenediaming, 2-hydroxyethylamine, bis{2-
hydroxyethyhanvine, oi-(2-hydroxyethyDamine, procaineg, dibenzyipiperiding,
dediydroabietylamine, NN -bisdehydreshiotylamine, glucaming, M-methylglhwamine,
potlidine, quinine, quincline, and basic aming acids such as Iysine and arginine.
{854]  The invention alse includes various 1aomers of the compounds disclosed herein
angd mixtores thereof, Certaln compounds of the present invontion may exist In various
storcoisomeric forms. Stereoisemers are compeounds which differ only in their spatial
wngement, Brantiomers ave pairs of sterpoisomers whose mureer inages ave not
superimposalie, most commonly becawse they contadn an asymumetrizally substituted
carbon atom that acts as & chiral conter. “Enantionters™ mueans one of a paiv of molecules
that are mirror images of cach other and are not superimposable, Diagtersomers are
stereoisomers that are not related as mivror images, most commonly because they contain
two or e asvimeiricadly substituted carbon atoms. "R” and 55 vepresent the
confipuration of substituents around one or more chirad carbon atoms. When a chiral cexter
is not defined as B or &, cither a pure enantiomer or & mixture of both configurations is
prosent.
HHISS] “Racemate” or “racemic nuxture” reeans & compound of *@quime}m cpaantities of
two enantiomers, whereln such mixtures exhibit no optical activity {f.e., they do not rotate
the plane of polarized light),
LH IR The compounds of the present invention may be prapared as individug! somers
by either somer-specific synthests or resobved from an tsomenc mixture, Conventional
resolution techniques include forrning the salt of 8 free base of vach isomer of an isomaric
pair using an optically active ackd (followed by fractional crystallization and regensration of
the free base), forming the salt of the actd form of each 1somer of an isomsric pair using an

3

optically active ammine (followed by fragtional crystaliization and ropencration of the free

acid), forming an ester or amide of each of the isomers of an isomeric palr ssing an
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optically pure acid, amine or alcobol (followed by chromstographic separation and removal
of the chival awxiliary), or resolving an isemeric wabiure of stther a starting material oy a
final product using various well known chromatographic methods.

{80371 When the stereochemistry of a disclosed compound is named or depicted by
structure, the named or depioted stevepisomer 19 at least 60%, T0%, S0%, 90%, 9% or
99.9% by welght pure relative to the other stereoisomers. When a single enanttomer s
named or depicted by structure, the depieted or pamed snantiomer is at feast 60%, 70%,

S0%, 0%, 9% or 99.9% by weigly optically p

ks

nre. Percent optical purity by waight s the
ratio of the weight of the enantiomer that is present divided by the combined weight of the
enantioaer that is present and the weight of ifs optical isomer.

EEERRY Az used hersin, the term “tastomors” refers 1o isowers of organte moleculea that
readily interconvert by tgutomerization, i which a hydrogen atom or proton migrates in the
reaction, accompanied in sowe pocasions by g switch of & single bond and an adjacent
donble bond,

Values and Alternative Values for Variables
035 The present invention 1s compounds represented by Formulas (M or a
pharmaceutically acceptable sali thereofl Values and altornative values for the variables
Formalas (1) or an enantiomer, a diastergomer, or & pharmaceutically acceptable salt
thereof, and for cach of the embodimenis deseribed horein are provided in the following
paragraphs, It i3 understood that the invention sucompasses alf combingtions of the

substituent variables (Lo, Ry, Ry, Rag, 210, defined heren

o

{060 A s selested from the group consisting of 8 {C-Calkyl, 8 {Ca-Cyatkenyl, »
(Ca-Catalbynyl, a (On-Cigoycloalkyl, and g {Ce-Chdhaterooyeloalioyl, whereln mowety A g
aptionally suhetitvied with 1 10 4 Ry groups,

{8861} Alternatively, &8 selected from the grovp consisting of a (Ci-Cgalivl a (€
Crzkyeloalkyl, and a (Ce-Cy theterooyeloallyl, whereln modety & is optionally substituted
with 110 4 Ry groups. Tnsnother aliernative, A is selected from the group consisiing of a
{C-Caalkyd, 8 (Ci-Uneveloalkyl, and a (Ca-Uitheterooveloalkyl. Forther, A s ethyl or

eyciohexyh
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8621 R, is seleoted from the group consisting of -OH, g halogen, ~UN, a {Cy-Ca)
atkoxy, ~C{OKC-Caatkyl, ~CIOOIC-Caalkyl, ~OCLOHTA, alkyl), ~CHENNRR,, -
NRUGECR g, a {0 -Calatkyl, a (Ca-Codatkenyl, a {Cs-Cuoveloalkyl, and a (Ce-
Crheteroeyeloalkvl

{63 Altsrnatively, Ry s selected from the group consisting of ~OH, a halogen, a {C-
Cod atkoxy, ~COHCH-Coatkyl, -COWHTH-Caalkyl, ~OCIONC-Cy alkyl) and a{Ch-
Colalkyl, Further, Ry is selected from the group consisting of “OH, g halogen, (U-Cy}
atkoxy, and a (U -Cealkyl, Aliernatively, Ry is selected from the group consisting ot a
hatogon and a {C-Cialkyrl Inanother alternative, Ry is selected frove the group consisting
of ¥, (L, ~Br, or -L

{8641 Rz is a {C-Cealkyl, a (Ua-Colatkenyl, 8 halo{C-Calalkoxy, a halo{{U-Calalkyl
a Invdroxy{C-Caalkyl, 8 {Cp-Caatkoxy(C)-Calatkyd, a {{33~C;g'} cycloalhyl, a (U

v

N

Coyatkylene<{Cy-Cindoveloalhyl, a (GO heterocyeloalkyl, a G -Colalkylene-{Cs-
Crathetsrooysioalkyl, a {Cr-Coatkoxy, ~CONG-Cg alkyl}, ‘\i}“{J{L; g alkyly, -
QOO C U alkovly, ~CEMNEAR, -NRUEOR e -NRuRy,, 2 halogen, an oxg, or ~OH.
HHISS) Alternatively, Ry s a (U p-Calatkyl, g halo{U-Clalkoyxy, 8 halo{C-Caalkyd, a
hydroxe(C-Caatiod, a (C-Oatleosy(C-Cgalkyl, a (Ci-Catkoxy, N Cy alkyly, -

CHROCC alloyly, ~O{OYMO-Cs alkoyl), & halogen, an oxo, or ~OH, FPurther, Rpisg
{C-Coalkyl, a balo{C-Calkoxy, 2 halo{Cr-Ualkyl, a hydroxy{Ci-Colalkyl, 8 (G-
Ceoalkoxy{C-Canlkyl, a {(0-Caalkoxy, & halogen, an oxo, or ~OH.

1066} Rais Hora (C-Ualkyl Altsmmatively, Ry is H, methel, ethyl, propyl, iso-
propyl, butyl, iso-butyl, or tert-butyl,
{68671 Rais Hora {U-Caalkyl. Abematively, Ry is H, methyl, sthyvl, propyl, iso-
propyi, butyl, so-butyl, or tert-buiyl
B0a8] Rgis Hora (C-Caoallovh, Allematively, R is H, methyl, othvl, propyll tso-
propyl, byl iso-butyl, or tert-butyl.
RLEES R is Hora (Cp-Uaalkyl, Alternatively, Ry is H, mothyd, ethyl, propyl, iso-
propyl, butyl, ise-batyl, or tert-butyl
{8078 Ry is Hoor g (C-Colalkyl, Alternatively, Ry s H, muthol, ethyll propyl, o~

propvi, Butyvl, tso-butyl, or tert-buyl
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07 Ryis Hora{CpeCoalkyl Alternatively, Ry ie M, wethyl, ethyl, propyl, 1so-

propyl, butyl, iso-butyl, or tert-butyl

{8072} Ry is Hora (0-Calkyl, Alternatively, Ry is H, maethyl, athyl, propyl, iso-

propyl, buivl, iso-butyl, or tert-butyl

{80731 Ryais H or s (C-Clalkyl. Alternatively, Ry is H, methyl, ethyl, propyl, ise-

propyl, butyl, iso-butyl, or ten-butyl

G878 Ry s Hora {CpCaallyl, Alternatively, Ry s H, methyl, ethyl, propyl, is0-

propyl, butyl, iso-buiyl, or tert-butyl,

078F R ds Hora {CeUalkyl Alternatively, Ryz i H, methyl, ethyl, propyl, so-

propyl, butvl, ise-butyl, or tert-butyl.

RHEENY Fap ts -H, -OH, a (Cr-Cy) alkyl, 8 (Ue-Culeyaloathyl, or a (G-

Cqheterocyelonikyl Alternatively, Rap is Hoor a {C-Caalkyl Purther, Ryg is H, methyd,
ethvl, propyl, or iso m'ﬁpyi.

9077 R i M, -OHL 2 {C-Caalkvl, 8 {Ce-Unmyrdoalkyl, or a (Us

Crsheterocveloatkyl, Alternatively, Ryp 8 Hoor a {(U-Calalkyl, Further, Ry is H, methyl,

sthyl, propyl, or tso-prapyl.

{878 R, for each oconrencs independently, is -H, -OH, a {T-Clalkyl, a {Us-
Cideyefoalkyl, or a {CeCotheterooyeloatkyl Bup ts Hor o (0-Cilalkyl Funther, Rgis |,

methyl, ethyd, propyl, or iso-propyl.

{8879} mis Q1,3 3, or g Alterpatively, mis 8, 1, or 2, Purther, mis 1 or 2.

Alternatively, mis 1,

RG] a1 2,3, or 4, Alternatively, nix 9, 1, or 20 Fusther, nis @ or L

Alternatively, nis i

{881}

{88821

{6083

pis(, 1,2, 3 ord. Allernatively, pisd, L or 2 Purther, pisQor L

i 1,2, 3Jord, Alternattvely, ¢is 0,1, or 2. Funther, gisOor b

W3

A description of example embodiments of the nvention follows,
R4 A first embodiment of the prosent invention is directed 10 & compound of

Structural Formnla §
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or a pharmaceutically accoptable salt thereo!, wherein

HHBA A ls selected from the group conaisting of a {i(.?w{.':é}aik}-‘h a{CpUgratkenyl, 8
{Cp-Cedalkynvl, a (C-Cadeveloalkyl, and 8 {Cs-Cothetorooyoloaliovl, wherein molety A s
optionally substituted with 1 o 4 By groups;

HHEGY Rag, for each ocourense independently, i b, ~OH, 3 (-G} slkyl, a (O
Cpjeveloalkyd, or g (Cs-Uibeterooycloalkyl

{Bo8T Ry for gach ocoursnee independently is selected from the group consisting of -
OH, a halogen, ~ON, & {U-Cy} alkoxy, ~CLORCHCaalkyl, ~COM{T-Calloyd, -
OO0y alkyly, SCHOINRS R, -WNRSCEOIR, 8 (C-Clatkyl, a (U Calkenyl, & (Cr
Crleyeloalkyl, and a (Co-Unbsteroeyaloalkyl

{8488} R for each occurence independently is a (C-Cgalioyl, a (Co Oy lalkenyl,

N

halo{0-Colalkoxy, a halo{C-Cyaliovl, 8 hydroxy(Ci-Coatkyl, & {Ci-Caalkoxy(Cy-
Celalkyl, 8 {0-Cop) ovutoatkyl, a {C-Coalkylone-{Ts-Opeyeloatkyl, 8 (G-
heterogyeloalkyl, & C-Coaliviene-{Ca-Cradheterooyeloalkyl, ¢ (Cp-Coalkoxy, -COXHC-
Ca alkyly, ~CN0C A alloy D), COCONC-Cg alloy), -CIONR R, -NECEOR g,
MR Rz, @ halogen, an oxo, or <OH;

{8389 Ri, Ry, R, R, Ry, Ry, R, Rugy By, andd Ryp are vach independemtly Haor a (G-
Cadalkyl; and

UGS cach m, b and p is independently 0, 1, 2, 3, ov &

R I g first aspect of the fivst embodiment; A s a {C-Colalkyl, & {Ts-
Cioseveloalkyd, or a {Ce-Coibelerneyeloalkyl.

BO921 In g sccond aspect of the fivst embodiment: A Is othyl or cyelehexyl.

v
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{8093 I a third aspect of the first embodiment; By 18 ~OH or o {T-Cgalhyl Ina
particniar example of the thivd aspect, the remaining variables are as set forth in the fust or
second aspect of the first endodiment,

8%Y lun s fourth aepect of the first embodiments By o ~0H or methyl. In & partizular

e

»4.

example of the third gspedt, the remaining variables are as set forth in the first oy second
axpect of the first embodiment.

o895} i a fifth aspect of the fivst embodiment: Ry is b, -CL -Br, or -1 In g particular
sxample of the fifth aspeet, the remaining vardables are a8 in the frst, second, third or
fourth aspect of the first embodiment or any of the particular examples of the third or fowth
aspaet.

{80961 In & sixth aspect of the first embodimoent: Ry 15 H or a {C-Cijalkyl, Ina
partieular example of the sbith aspect, the remaining variables are as in the Qrst, second,
third, fourth or fifth sspect of the first ombodiment or any of the particular examples of the
third, fourth or fifth aspect.

{8971 lna soventh aspect of the frst conbodivaent p 8 Q. In a particalar example of
the seventh aspect, the romalning variables are as in the first, second, third, fourth, G8h or
sixth aspect of the first embodimenyt or any of the partioular examples of the thivd, fowth or
fifth o sixth aspect.

{0881 It an eiphth aspect of the first embediment: m is 1. In a particular examwgde of
the mghm aspect, the remaining variables are as in the firat, second, third, fourth, fifth, sixth
or seventh aspect of the fivst ewbodiment or any of the particular examples of the thivd,
fourth, fifth, sixth or seventh aspect,

{3099] In a ninth aspect of the Drst ewbodiment: nis 1. In g particular exavaple of the
ninth aspest, the ramaining variables are ag in the Hest, second, third, fourth, fifth, sixth,
seventh or eighth aspect of the firat embodiment or any of the particular examples of the
third, fourth, filth, sivthy, seventh or eighth aspect.

(RGI8N] 1o s second embodiment, the mresent invention is divegted 1o a compound of

Structural Formuda 13
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or a pharmacsatically acceptable sali thereot] whereine

(B8 R, for cach oeowrenee independently 18 selected from the group consisting of -

OH, a halogen, -ON, & {U-Cyg) alkony, -C{OXC-Caalkyl, -CHnOC-Calalkyl, -
OCIOMC-Cy alkyhy, -CEINRLRy, NRGOER,, a (C-Calatkvl, a (Co-Calalkenyl, a (T

e

Crreveloatiyl, and a (Cs-Cithsterocyeinaliov;

[B0L02]  Ru, My Re, and Rg are each indepeadently H or g {C-Calit

{80103 Ry, for sach cccurence indepcndenﬂ}: is -H, ~OH, a {C-C5) alloyl, 5 (G-
Crlovcloalkyl, or 8 (Ce-Crtheterooyeloalkyly

{B8104] R, for cach occurence independently, s -H, -OH, a (C-Cojatkyl, a (Ts-
Crawvaloalkyl, or a {CUe-Chheterooycloalboyl and

{8168)  cachm, nand p is independently 0, 1L 2,3, ov 4.

{80186 In a first aspect of the second embodiment: By 8 -F, <CL, -Br, or L

801871 In o second aspect of second embodinuay: R is Hor a (Cr-Chjallyl, Ina
particular example of the second aspect, the remaining variables are ay set forth in the frst
aspect of the second embodiment.,

FHIIORY  Inoa thind aspeet of the second ewbodiment: Ry s Hor a {0-Caalkyl, Ina
particnlar example ofthe third aspect, the remaining variables are as sot forth in the first or

second aspect of the sueond embodiment or any of the particidar examples of the second
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109 fnoa fourth aspect of the second embodimenty pis 1L In g particnlar example of

ity

:,‘”

the fourth aspect, the remaining varlgbles are ag set forth in the first, second or third gspect
of the second erobodinent or any of the partioniar examples of the second or third aspect.
[BETE I fiRb aspect of the second embodiment: mis 1. Ina particudar example of
the {ifth aspeci, 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 agpect.

{81131 oo sixth aspedt of the second embodiment: nis 1. In s particulay example of
the sixth aspect, the romaining veriables are gs sel forth in the fivst, second, third, foneth or
fith aspect of the second embodiment or any of the particnlar examples of the second,

third, foorth or fifth aapect.
JOBI12]  Inathird embodiment, the present invention is divected 0 a compound of

Stroctgral Formula HD

\‘\N {\ < Y Y
fas ey sf‘\v:.-“.'_.-"'-f {\ E } 3 }
5% \\‘ N
LRI
o & pharmacentically asceptable salt thereo!, wharein:

0113 Ry for cach occurence independently iy seloeted from the group consisting of -
OH, 2 halogen, ~ON, & (C-C¢d slkoxy, -COXC-Caalkyl, ~-CENO{G-Caalkyd, -
CCEONHC -0y alkyl, ~CENNGR, SKROEOIR,, 2 (Cy-Colatier], 2 {0 Coalkenyl, & (T
Cuaeyelostkyl, and & (Co-Codheterooyeloaliovl;

BOI14] Rs, Ry, Ry, and By are each independently H or 8 {Tp-Calalkyl

(BUTES]  Ray, for sach occurence independently, 18 <M, ~OM, & {T-Cy) alkyl, a (s

Crjeyeloalkyl, or a (Cs-Uhilisterooyoloatiyl;
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{BH16] Ry, for each cccurence Independently, is -H, -OH, a {C-Cialkyl, a {Cs-
Cizreyelaalkyl, or a (Ce-Crtheterocycloalkyl; and

U ach g, oy, noand pis independently ©, 1,2, 3 or 4

{68118]  In one aspect of the third embodimem: Ry is -F, <O By, or -1

0118 In a second aspect of third embodiment: Ryo s Hov o (C-Uakalkyl, Ins
particular example of the second aspect, the remaining variables are as set forth in the Hrst
aspeet of the third embodiment.

H0126] 1o & third aspect of the third smbodiments Rag s Hor 2 {C-Cialkyl. Ina
particular sxarmple of the third aspect, the remaining variables are as set forth in the {rst o
seeond aspect of the third smbediment or any of the particular examples of the second
ASPOCE,

21 inoa fowth sspect of the third embodiment: p is 00 In a particular example of the
fourth aspect, the remaining variables are as set forth in the fivst, second or third aspect of
the third embodiment or any of the particular exaraples of the second or thivd aspect.
00122 Inafifth aspect of the third embodiment: mis 1. In # partivular exarple of the
{ifthy aspect, the romaining variablos are as set forth in the frst, second, third or fourth
aspect of the third ewbodiment or any of the partiondar examples of the second, thivd o
fowrth aspect,

{1231 In a sixth aspect of the third swnbodiment: n is 1. In a particular example of the
sixth aspect, the remaining variables are as set forth in the fist, second, thivd, fowrth or fifth
aspect of the third embodinent or any of the particolar examples of the second, thivd, fourth
o fifih aspect,

BB124] o another aspect, the fnvention provides a compound represented by my ons of

the foltowing formulae:
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or @ pharmewentically scceptable salt thereofl
901351 In another aspect, the invention provides a componnd represented by any one of

the following formulas:
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or & pharmacentically acceptable salt thereofl
(01261 o snother aspect, the vention provides a corponnd represented by any one of

the following formmlae:

'{:é ~N 0 AT
{ p ~ &
X‘\ & N, 7‘\‘

%

3

W R \ 4
?‘i " {«\\\_ —— \ \_._‘,\»\:\\ @\\\ ~ ¥ )\
el e S s “‘@\ \\\—‘,\\\ ~
‘ < OH

S 3 3
g X "; !\\:\»\\\\\ v'_,r"




WO 2016/069578 PCT/US2015/057538

Lok
i

or & plarmaceutivally acceptable salt theveof,
081271 In another aspect, the invertion provides a compound repreaented by any ong of

the following formulas:

Cid
7
et
s"’
P
-‘“““"g
o
e
8r
- Q\ -}"\ "~
AU

m% O \i

% \

HHHE2RT  or o pharmaceutically acceptabde salt therpofl
81291 In another aspect, the invention provides g compownsd represented by any one of

the following formulae;
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B0 or a phanmaceutically scceptable salt thereoll
(01311 In another aspedt, the invention provides a compound represented by any one of

the following formulag
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FBE33]  or a phavmacestically acceptable salt theveot
81331 I fourth embodiment, the pressat invention 18 directed 1o a method of treating a
disorder reaponsive to the modudation of g BET fanuly polypeptide In o subject in uged

thersof, compriaing advdirdstering to the subject an effective amount of a compoand

& B
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represented by Btructural Formuta (), (1) or (1) or sny of the aspects or partioular
gxamples or specific compounds desentbed herein

H134] In o fiest aspert of the fourth embodiment, the BET family moember 18 BRDZ,
BRI, BRDY or BRDT,

O0138]  Inmanother sspent, the invention provides & packaged pharmaceutical comprising
a therapeutically effective amount of any compound deseribed hereln, and written
fnstrections for adminisiration of the compound for any ons of the diseases o disorders
described herein

{36 By “BET Hunily polypeptide”™ is meunt a polypeptide comprising two
bromodomaine and an extraterming! (BT dowaln ov a fragment thereo! having
transcriptional regulstory activity or acsiyiated lysine binding activity. Exemplary BET
family members inclade BRI, BRI, BRO4 awdt BROT,

3,
H

6137 In asecond aspect of the fourth embodiment, the modulation of o BET family
polypeptide comprises binding to 2 bromodomain of 8 BET po‘a}"pepti@&
FO0I38]  Inoathied aspeot of the fourth embodiment, the modulation of 2 BET fanuly
polypeptide comprises binding to o BET family bromodomain and disrupling bromodomatn
interpetion with chrovatin, thereby treating the disorder.
9031391 In a fifth embodiment, the present invention i & pharmaceutical composition
omprising one or more pharmacsatically acceptable carriers andfor dilnends and an
effective amount of 2 compoand disclosed heredn {e.g., an effective amount of & compound
represented by Structiwal Formuda (33, (1) o Q1) or any of the aspects or particular
examples thereof or specific compounds desoribed berein},
{01481 In a sixth embodbment, the prevent invention is a methad of treating a disovder
responsive to thy modulation of & BET family polypeptide in a subjsct in need thereof
comprising adninisiering o the subject an effective amownt of ¢ phatmaceutical
compoyiicon comprising one or more pharmacentically acceptable carvigrs andfor dilnents
and a compoand represented by Stractural Formuda (1), (31 or (1) or any of the aspects or
particular examples or specific compounds deseribed herein, In another embodiment, the
BET family member i BRIZ, BRI, BRD4 or BROT.
B0141] Io a seventh embodimen, the present invention is a method of treating &

disorder responsive to the modolation of & BET family pelypeptide in a subject in need
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~q

thereof, the method comprising administering an effctive amount ol & compound
vepresented by Structural Formula (3, (1) or () or any of the aspeets or partieular
examples or specific compounds desoribed hersin or o pharmaceutioally avceptable sali
thereof. I one aspect, said compound is capable of binding 2 BET family bremodomain
st disropting bromodomain inferaction with cheromatin, thereby treating the disorder, In
another aspect, sald compound i3 capable of binding a BET family romodomain and
inhibiting bromodomain binding to chromatin in a cellular envivonment.

[00142] Disesse” and “disorder” ave nsed interchangeably and mean any condition that
damages or interferes with the normal fumction of & cell, Hssue, or organ,

{30143]  Disorders responstve to the modulation of a BET family polypeptids include

\‘

thase deseribed below,

[08344]  The present juvention features methods for treating or proventing a neoplasia, an
fnflammatory dissase, metabolic syadrome, obesity, fatty liver (NASH or otherwise},
diabetes {o.g., type 1 dinbetes), atherosclerosts, arterial stend norlusion, heart failu
condittons associated with byperinsulinacmis, cachexia, graft versus host disease, infection
diseases gssociated with bromodomaing, the treatment of parasiies, malavis, rypanosomes,

and {ov redusing malde fertility, Furthor uses of the compositions of the invention inchude,

but are not Hmited to, use in organ transplantstion, modalation of cedl atate for regenerative
sedicing {Le, by promoting oy inhibiting cellular differentiation), and facilitating

048] In certaln embodiments, the subisct is & mammal, In cortwin embodiments, the
subject 15 @ human patient,

01461 In cortain cmbodiments, the method reduces the growth or prohiferation of a
neoplasia n g subject.

47T o certain embodiments, the BET family mssnber v BRDZ, BRIZ, BRUG o
BRI,

[06148]  In certamn smbodimeadts, the neoplasia is driven by a wranscriphional activator. In
certain erabodiments, the ranseriptionsl activator 13 mye.

s 1

149 In cerlain embodiments, the subject has a neoplasia selected from the group

gonsisting of hematological neoplasia {e.g., ymphoma, woveloms, leukemia), tong cancer,

breast cancer, colon cancer, prostate cancer, corvical cancer, neurcebMastoma, glial blastoms
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madtiforme, medulloblastoma, maliznant peripheral nerve sheath tumor, melanoma, NUT
miidline carcinoma, squamous gell carcinoma or any othier carginoma associgted with a

NUT rearrangement.

{B8158]  In one aspect, the invertion provides a method for trealing a homatologicad
cancer selected from leakenia, homphowa or nyyeloma, Specific examples inchude, bt are
not Hmited (o, acole myelodd fovkenda (AML), Chronie Lymphooydic Leukemia (CLL),
Acute Lymphooytic Lenkensa (ALL), Chronic Mysloid Laukensa (CML), Chronic
Myelomonceytic Levkemia {CMML), Burk#ts brmphoma, MLL driven leukemia chronte
Iymphooyiic lenkemia, Eosinophilie Leukeomia, Hairy Cell Loukemia, Hodpkin Lymphoma,
Multiple Myeloma, Non-Hodgkin Lymphoma, Myeloproliferative disorders or
Myclodysplastic symdromes).

HHS1] The orm "neoplastic” refors 1o those celly having the capaoity for avtpnomous
growth, 1o, an abnormal state or condition characterized by rapidly proliforating celi
growth, A neoplastic discuse stale may be catsgorized s puthelogie, Le., charscterizing ov
copstititing a disease state, or may be categorized as now-pathologic, te., a devistion from
pormal but not associated with a discase state, The termy 1 meant to melude all types of

{HUBCOIOUS Erow ths or BIELOULIH O IHOUEESCS, mie tastatic esues or malig mmb transformed

cells, tissues, or organy, irespective of histopathologic type ov stage of invasivenass.
{182 The common medical meaning of the term “neoplasia™ refers 1 "now cell

growtly” that results as a loss of responsiveness to normal growth controls, £.g. 10 neoplastic

cell growth, A “hyperplasia™ refers o colls undergoing an abnormally bigh rate of growth,
However, as used bereln, the term neoplasia genwerally refors to cells experiencing abrormal
cell growth rates. Neoplasias inchnde “tomors,” whish may by either benign, premalignant
or malignant.
HHIRRT As desoribed herein, the present inverstion festures methods for troating
andfor proventing metabolie synddrome, obesity, fatty Bvor (NASH or otherwise}, diabetes
{e.g.type I diabetes), insulin resistance, atherosclerosis, arterial stent occlusion, heant

]

failure and related disorders characiorized by undesirable alterativns in metabolism or fat

acournulation.
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1B0184]  In one aspect, the invention provides 3 method of inhibiting adipogenesis, the
method involving contacting an adipocyte or pre-adipooyie with an offective amount of 2

compound deseribesd heran

HB18S]  lu another aspect, the invention provides a method of inhibifing adipocyte

biological function, the method involving contacting an adipooyts with an effSctive amoun

of a compoud deseribed herein

(BEIS6]  In vot another aspect, the invention provides a method for troating or preventing

metabolic syndrome in a buman, the method involving administering to the human an

{HFESTY Do further aspects, the nvention provides & method for freating or preventing
ohesity or weight gain in & hman, the method involving sdministering to the human an

effective amount of g compound desovibed hereln,

Poss

[B0188]  In another aspect, the invention provides & method of inhibiting hepatic steatosis
i & human, the method invebving administering to the human an effective mmount of
compound desortbed herein,

{B8189]  In a further aspeet, the invention provides a method of reducing subcntaneous
fat or vizceral £t in 3 human, the method involving administoring to the lurnan an elfective
amount of 8 compound described hevein,

HIS0]  Inovet another aspect, the Invention provides & method of inhibiting food inleke
or increasing metabolism in a human, the method involving administering o the human an
effective amount of g compound deseribed herewn,

[RIGY] Inoan additional gspect, the nvention provides a kit for the freatment of & body

i o

weight disorder, the kit comprising an effective amount of o compound deseribed herein
and directions for use of the kit to practice any of the wethods diselosed herein,

2] o varfous embodimends of the above aspects or any other aspect of the
fnvention delineated hereln, the method inhibits adipoeyie differentiation, profiferation, or
hypertrophy. In another smbodiment the mathed reduces Baty acid synthesis, lipogenesis,
Hipld droplet scoumudation. In Recther ebodiments the method reduces abdonanal obeaity,
atherogenic dyalipidamia, elovated blood prossure, msulin resistance, or type H disbetes,
180163] By “adipogenesis™ 13 meant an increase in the number of adipocytes,

Adipogenesis typically involves hvperplasia (increase in nunbery of adipocytes. Adipocyis
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hypertrophy is the increase in size of a pre-existing adipocyie as a vesult of exoess
wriglvesride accumulation. Hypertrophy occurs when energy intake exoseds energy
expenditurs, Hyperplasia resulis from the formatiom of new adipoeytes from precursor cells
n adipose tissne, Typically hyperplasia involves the proliferation of preadipocytes and
their differentiation into adipocyiss.
1001641 By Yhody weight disorder™ s meant any diserder or disease that resalts noan
abnormal body weight.
{8168 By “metabolic syndrome” iy meant one or more visk factors that incregse a
sulject’s propensity o develop coronary heart discase, stroke, peripheral vascular disease
andfor type H disbetes. Risk factors associated with metabolic syadrome nclude
abdominal ohesity (L., excessive fat fissoe in and aropund the abdomen, atherogenic
dystipidentia including but not Hmited o high wighyeerides, low RO cholestern and high
LD cholesteral, elevated blood pressure, insulin resistance or glucose intolerancs,

Prothrombotic stde (e, high Nbrinoges

)»

or plasminogen activiior inhibiior-1 in the
hiood), proinflamematory state (g, elevated Coreactive protein in the blood). Agents of the
invention are useful for the treatment or prevention of metabelic syndrome in a sobjest
having one or woere of the albrementioned risk faclovs.
[B8166] By “obestty™ is meant an execess of body fat relative 1o lean body mass. &
subiect s considered obese i they have a body mass index (BMID of 30 and ahove.

ady mass index {BMIY” 15 2 subjoct’s weight in kilograms divided by their
18] By Pwoight pain” is secant an increass in body weight relative (o the body
weight of the individoal al an earlier point In the or relative 1o a referenca body weight, In
one embodiment, a reference body weight corresponds 1o a BMI of abont 25,
U6 As described below, this invention provides methods for using compounds
desoribed herein to decrsase male fortility. In one embodiment the componnds deseribed
herein can be used a5 a male comraceptive

8178 In one aspect, the invention provides methods for reducing or inhibiting

(2
o]

spennatogenesis in s male subjoct. The methods wvelve admirustering an effective amount

>

of a compound or a salf thereof deseribed hereln o the male sulject.
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T In ono aspest, the invertion provides methods for reducing the rate of male
fertility in a subject, In embodiments, the methods involve administering an effective
amoent of @ compound or a salt thereof e the eale sabject.

01721 Inthe above aspects, the methods involve administering the componnd or a salf
thereof in an amount sufficlsnt o reduce sporm nnmber andfor reduce sperm motility.
01731 In the above aspecis, the methods nvolve adninistering the compourd or 2 salt
thereof as deseribed herein in an amount sufficient to induce azoospenmia,
aligoroaspermia, snd/or asthenoroospermia. In embodiments, the methods induce a
contraceptive effect in the subjoet,

0174 In embodiments, the compound or # salt thereof s presont i an amoant
effvctive to reduce sperm number andfor reduce sperm motility.,

{BO1T8] o ombodiments, the compound or g salt thereol Is present in a awount effective
to induce azoospermia, oligozoospernda, andfor asthenozoospermia, In related
strhodiments, the compoundd or 2 sall theveo!f 18 present i a amount effective to induce &
contraceptive effect in the subjent.

{8176 The term “reducing or inhibiting spermatorea craission” refers to lowering the
grooud of spenuatozos present in seminal thod during discharge of the seminal fhud hom
a male subject, Reduction or inhibition of spermatozos levels in sominal fluld can be
offected by suppressing spermatogenests, indicing avoospernua, inducing cligowoospermia,
and the ke, Thus, i the context of the pressnt invention, “reducing or inhibiting
spermatozon omission” hag the offect of inhibiting andfor reducing the rate of fortilization
when the discharged sendnad fhd contacts ova from a female subject.

BOI77] “Spermstogenesis” refers to the overall process of gamelogenesis iy the male,
Spermatopenosts takes place in the seminifernus tubule and iz direetly regulated by lovels
of follicle stimulating hormeone and sndrogen at the periphery of the sempuferous tubule,
particularly upon the Sertoli eelis

f80178]  The torm “azoospernua” refors 10 g spermatozor content below | million permll
serninal fluid, approsching lovels of woro spermatozoa vontent, and arg the result of

suppression of spermatogenesis,
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HIBITEL The term “oligoroospernua” refors (0 g spenmatozos countent between 20 and
one million per mL (millml) seminal fhuid, and are the reault of inhibited levels of
spermatogenesis,

W0IE8]  Ancther embodiment of the present invention I8 dirseted 1o a method for ireating
a condition associated with hyperinsulinasmia {e. g, insulinoma, congential hyperinsulism,
polyoystic avary syndroms (PCOS), Beckwith-Wiedemann syadrome and in patisnts

¥

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

"

the subject an effective amowt of a {:gm'}pmma‘i desuribed hersin,

861811 As used herein the torm “subjeet”™ and “patient” fypcally means @ human, bt
can aleo be an animal i nesd of freatment, e g, companion andmals {dogs, cats, and the

fike}, farm animals {cows, pigs, horses, Shssc*p: goats, st the hke}, and ia’mrzﬁmy animals
{rats, mice, gulnea pigs, and the lke).

(81821 The torms “reat” snd “treming” sre used interchangeably and inchade both
therapeutic treatment and prophylactic treatment {reducing the likelihood of developmend).
Both ferms wean decrease, suppross, aitenuate, dimdnish, arrest, or stabilize the
development or progression of a dissass (e g, 8 discase or disorder delineated herein, a
chsorder responsive 1o the modulation of g BET famdly polypeptide), lessen the severity of
the diszase or mprove the s_ympicn'xs assoviated with the dissase delineated herein.

As nsed hereiy, the term “elfective amowt” refers 1o an amount which, when administered
i a proper dosing regimen, 18 suffictent to trow (therapeutically or g@sop%"x*}*zcns,aiiv‘s the
target disorder, i this case, & disorder responsive 1o the modulation of a BET famly
pobvpeptide, For example, an sffsctive amount is sufficient w0 reduce or amelionts the
severity, duration, or progression of the disorder being treated, provent the advancement of

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

Loy

duprove the prophylactic or therapoutic effect{s) of another therapy. For example, sn

e

sifective amount can be an mmount or a combination therenf, An effective amount may

{".‘:

gontain from about 001 mpfkg/day o about 1000 mp/kgdday. In one embodiment, the

& b

T

effective smowntt of a compounyd of the invention is from about §.001 madkgdday to about
100 medkedday, In another embodiment, the effective smount of a compound of the
tyversion ix from shout 8.01 mgfog/day to abowt 56 mgfigiday. In vel another embodiment,

the effective amowd of ¢ compound of the Invention 13 from sbout 0.01 mg/kgdday 1o gbowt

S ~
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23 mgdkgdday, o vet another embodiment, the effective amount of 2 componnd of the

invention ix from abowt 0.02 mg/kgdday 1o about 10 mgfkeiday. In yel another

-

-

sanbodiment, the stfective amount of 2 compound of the invention is from about £.03
mypfkg/day 1o about 6 mg/kg/day, sach as from about about 0.03 mgfg/day o about 3
mgfkgiday. In vet another embodiment, the effective arpount of a compound of the

£

imvention ¢ from about 0.1 mgfkg/day to about 10 mg'kg/day.

Modes of Administrarion

[B0I82]  The componitions used in the mesent invention inclnde coulae, oral, nasal,
transdermal, opical with or without occl mio;s; intravenous {both bolus and infusion),
inhalable, snd injoction (ntraperitoneally, subcutancousty, Intranuseularly, intratimnorally,
or parenterally} formudations. In a particnlar embodiment, the compositions arg for
intravenous or oral administration. The composiion may be in a dosage unil such as a

» »

tablet, pill, capsule, powder, granule, lposome, lon exchangs resin, sterile ooular solntion,

<

or aoular debivery device {such as a comtact lens and the hike facilitaling tmmediate release,
fivred releass, ov sustained release), parenteral solation ov suspension, metered asrosol or

N

Huid spray, drop, ampoule, suto-igector device, or suppostiony; for administration
ocularly, orally, intranasally, sublingually, paventerally, or vectally, ov by inhalation oy
insufflation,

{ING] “Pharmaccutically acceptuble carder™ and “pharmaceuntically acceptable diluont”

~

means non-therapeutic components that are of sulficient purity ad quality for wse in the
formulanon of a composition of the invention that, when appropristely admbnistered to an

antmal or human, typieally do vot produce s adverse resction, and that are used as

P

vehicle for 8 drog substance ({2, 3 compound of the present invention). A description of
specific carriers and combingtions of carrivrs 1 provided below for sach type of
adminisiration.

{8183] Cmnp{)&;i%:iens used in the invention suitable for oral administration includs solid
forms such as pills, tablets, caplets, capaules {each mncluding mpmedinte release, timed
release, and sustwined release formulations), granules and powders; and, liguid forms sech

as sohutions, syrups, elixivs, envalsions, end snspensions. Forms usednd for ocudar
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-

administration include stertle soluttons or ocular delivery devices. Forms vselid for
parenteral admindstration include stertle solutions, emulsiong, and suspensions.
gi}s}wag The compositions usaed i the invention may be admindstered in a form soltable
for once-weekly or suce-monthly administration. For example, an insoluble salt of the
active compound may be adapied to provide a depot preparation for miramuscular ifection
{e.g., a decanoate salt) or to provide s selution for ophthalmic admimstration,
[BOIRTY  The dosage form containing the composttion of the invention contains an
effective smount of the active ingrediont necessary to provide a therapeutic effect. The
cornposition may contain from abont 5,000 mg to about .81 mg of g conpound of the
invention, or pharmaceutically scceptable salt thereof, and may be constitmted into any foom
sultable for the selected mode of admindstration. In one cmbediment, the composition
somprises abowt SO00 my to about 0.01 mg of a compound of the invention, 0t
pharmacentically acceptable salt thereofl In another embodiment, the composition
comprises ghont 1000 mg 1o about §.01 mg of s compound of the invention, or
pharmacsutically avcoptably salt thereof, In yet another embodiment, the composition
comprises about 100 mg to shouwt 8.0 mg of a compound of the invention, or
pharmaceutically acoeptable salt thereoll The composition may be administered sbout 1 o
abont 5 tmes per day. Daily adiministration ov pertodic dosing may be smployed.
[BOI8RY  For oral adminisivation, the composition is preferably in the form of a tablet o
capsule containing (e.g., 2000 to 0.5 milligrarns of the active compound). Dosages will
vary depending on factors associsted with the particudar patient being treated {2.g., age,
watght, diet, and ime of administration), the severity of the condition belng treated, the
cornpound being emploved, the mode of aduministration, and the strength of the preparation.
IB8189]  The oral composition is preferably formudated ax 2 homogeneous composition,

swherein the active ingredient is dispersed evenly throughout the mbxature, which may be

»;

readily subdivided imo dosage units containing equal amounts of a compound of the
vention. Preferably, the compositions ave prepared by mixing a compound of the
inventinn {or pharmacentically acceptable salt thereot) with one or more optionally prosent
pharmaceniical carriers (such as a starch, sagar, dilnent, granulating agom, hubricant,
glidant, binding agent, snd disintegrating ggent), one or more optionally present ine

%

pharmaceutical excipients {such as water, ghyeols, oils, aleohels, flavaring agents,
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preservatives, coloring agents, and syrap), oug or more epionally present conventional
tableting ingredients (such as corn atarch, lactose, suerose, sorbitod, tale, stearie acid,
magnesiam stearate, dicalcinm phosphate, and any of a variety of gunis), and an ophional
diluent (such as water)

[B0196]  Binder sgents include starch, gelatin, natural sugars (g, placose and beta-
lactose), corn sweeteners and natural and syrthetie gowms (e g, acacia and tragacanth).
Dsintegrating agents include starch, methy! celluloss, agar, and bentonite.

[00158] Tabluts and cupsules vepresent an advantageous oral dosage unit form. Tablets

may be sugareoated or fime-coated osing standard technignes, Tablets may also be coated

or stherwise compaunded 1o provide a prolonged, controb-release therapeutic effect. The

by

dosage form may comprise an inner dosage and an outer dosage covaponent, wherein the
eatter component 18 in the fun of an envelope over the ey component. The iwo
corpponents may further be sepavated by a laver which resists disintegration in the stornach
{such az an enterie layer) and pormits the faner component 10 pass intact into the duodenum
ot & laver which defays or sustains release. A varisty of enteric and non-euteric layer or
coating matorkals (such 3s polymeric acids, shellacs, acetyl aleohol, and celhdose acetate, or
combinations thereod) may be usad.

{2 Compounds of the tavention may alse be advunisterad vig a slow release
compasition, whersin the composition includes a compound of the invention and a
biodepradable slow release carrier {2.g., 8 polymeric carier) or a pharmaceutically
aceeptable non-bindegradable slow veloase carrier (e g, an lon exchange carvigrh.

0143 Biodepradable and non-boedegradable slow release carriors are well known in
the art. Biodegradable carviers are wsed to form particles oy matrives which retain an active
ageni{s) and which slowly degraci fdissolve in a sullable envivonment {e.g | aqueous, acidie,

&

basie and the Bke) to refoase the ggent. Such particles degradedlisselve in body fhuds to

release the active compound{(s) thereln, The particles are preferably nanoparticles or

-

nanogmudsions {e.g., in the range of about 1 to SO0 wun in diameter, preferably about 56-200

nm in diameter, and mest preferably gbont 100 o n dameten). 1o a provess for preparing

N

a slow release composition, a slow release carvier and a compound of the invention are first

P

dissolved or dispersed tn an organie sebvent. The resulting mixture is added into an

agueous solution containing an optional surface-aotive agent(s) to produce an emulsion.
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The organic solvent is then evaporated from the cmulsion fo provide a colloidal suspension

b

Wi

of particles containing the slow release carrier and the compound of the invention,
{001984]  The componnd disclosed herein and used in the methods of the lnvention may
be meorporated for administration orally or by injection in 8 liquid form such a8 aqueous
solutions, suttably favored syrups, sgueous or off suspansions, flavored enuudsions with
edible oils such as cottonssed ofl, sesame oil, cocomut oil or peanut ¢il and the like, orin
ehxirs ov similar pharmaceatical vehicles, Suitable dispersing or suspending agents for
aguecus suapensions, inclide synthetic and natural gums such ag tragacanth, agacis,
alginate, dextran, sodinm carboxymethyleeliutoss, methyleellulose, polyvinyl-pyrrotidone,
and gelutin. The Hquid forms in sullably flavored suspending or dispersing agents may also
include synthetic and natural gums, For parenteral administration, sterile suspensions sd
solutions sre desired. Isotonic preparations, which generally conain suitable preservatives, ar
employed when intravenous administration is desired, In one exbodiment, the compound, o
pharmacentically soceptable salt thereof] s administored orally. In another embodiment, the
compound, or a pharmageutically scceptable salt theveofl Is administered intravenousty, The
cempounds of the presen nvention voay be administered parenterally vig injection. A
parendsral formulation may consist of the active ingredient dissolved tn or mixed with an
appropriate mert hquid carrier, Acceptable Hauwid cavrigrs usually compriss agueons
solvenis and other optional Ingredients for atding selubality or preservation, Such agueous
sobvents include sterile water, Ringer's solutlon, or an tsotonic agneous saline solution.
(ther optional ingredients includs vegetatde oils {such as peanut ¢il, cotionseed o, and
sesame oil), and organic solvends (such as sotketal, glycerol, and formyl}. A sterile, nowe
volatite oif may be emploved as # solvent or suspending agest, The pareoteral formalation
is preparved by dissolving or suspending the active tngredient in the liquid varrier wherehy
the final dosage unil can contain from ghont G003 0 about 99% by weight of the active
ingredient. (her additives include preservatives, ixotonivers, solubilizers, stabilizers, and
pain-soothing agents. Injectable suspensions may also be prepared, in which case
appropriste Hould carriers, suspending ageonts and the Bke may be employed.
01981 Compounds of the invention may be administered intranasally using a sultable

infranasal vehicle,
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00196]  In another smbodinent, the componnds of this invention may be administered
directly 10 the hungs by inhalation.

W8T Compounds of the Invention may also he administered topteally or enhanced by
neing 8 suitable topical transdermal vehicle or 2 fransdermal pateh,

{GHIBE]  For ocular administration, the composition is preforably in the form of an
ophthalmic composition. The ophthadmic compositions are prefevably formulated as eye-
drop formulations and fitled in appropriate containers to faclitate administration o the eye,
for example a dropper fited with a suitable pipette. Preferably, the compostiions arg sterile
and aqueous based, using purified water, In addition {o the compound of the invention, an
ophihalmic composition may contain one or more of! &} a surfactant such as &
polvoxyethviene fatty acid ester; b a thickeutog agents such as cellulose, celluloss
derivatives, carboxyvinyt polvmers, polyvinyt polymers, and polyvinylpyrrolidones,
typtealty at a concentration n the range of about .05 (o abont 3.0% {wifvol): ¢} (as an
glterngtive o or in addition fo stoving the composition 1t a container containing nitrogen
and optionally including a free oxygen absorber such as Fo}, an anti-oxidant such as
utylated hydroxvanisol, ascorbic achd, sedium thiosulfate, or butylated hydroxytoluene at g
concentration of about $.0000S to about §.19% {wifvel) ) cthanol at g concentration of
about 0,01 to 0.5% (wiivol); and e} other excipionts such g8 an tsotonde agent, buffer,

preservative, and/or pH-controlling agent. The pH of the ophthalmic composition i3

dosirably within the range of d 1o &

[84199)  In cenain embodiments, the methods of the pressnt invention also inelude

treaiment of a disorder responsive to the moedulation of a RET family polypeptide usiy

fJ'”.
b=

compound of the invention, or 8 pharmaceutically acceptable salt thereo!, alone or
combination with one or mors therapoutic agents. The one o more tharapeutic agenis can
B, for example, auny agent that is capable of treating any of the dizorders desoribed herein
that can be responsive to the modulation of & BET Guwaly polypeptide. Hxamples of

therapsutic agents known in the st to tresd & disorder responsive o the modulation of a

BET family polypeptide and suftable for use in combination with the compounds of the
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fore)
o)

fnvention inchude, but are not lmited 1o daunorubicin, Ara-C, pomalidomide, lepalidonude,
veloade, dexamethasone, ntwdmab, fulvestrand, ibratinib and ponatinit,
[BO68]  Addiionally, therapeutie agenty known in the art to be an epigenetic or
tanscriptional modulator (e g, DNA methylivansterase inhibitor, histone deacetylase
inhibitor (HDAC inhibitor), lyvsine methyltransforase Inkubitor) snd snitable for use in
combination with the compounds of the nvention include. Such agemts include
panohinostat,
O] In another embodiment, the combination therapy comprises a compound of the
invention, or a phanmaccutivally acceptable salt thereot, and a therapautic agent known in
the art to treat a disordsr responsive to the medulation of @ BET family polypeptide, or s
pharmacoutically avceptable salt thoreof, In yet another embodiment, the combination
therapy comprises a componnd of the invention, ov a pharmaceutically acceplable salt
thereof, and a therapeutic agent kaown in the artio be an eptgenctic or ranscriptional
modulator {e.g, DNA methyltransforase inhibitor, histone degcetylase whibitor (HIAL
shibitor), ysine methyltransfersse inhibHor), or a pharmacentically accepiable salt thevent
{02821 The language "in cornbination with” or “combdnation therapy™ rofers to the co-
admindstration of & first ampant of & compound capable of treating a disorder responsive o
the modnlation of & BET family polypeptide or & phammaceutically acceptable salt thereof|
snd a second snount of & lesst one therapoutie agent, or a pharmaceutically acceptable salt
thereof, wherein the frst and second amounts together compwise a therapentically offective
amount 1o treat a disorder responsive to the modulation of a BET family polypeptide.
Comhination therapy cocompasses administration of the firat and second amounts of the
compounds of the coadminisiration v an essentially simulfancoos manner, such ay ma

single pharmaceutical composition, for example, capsule or tablet having g fixed ratio of

&

Fal

first and second amonnts, or in nuhiple, separate capsudes or tablets for each. In addition,
stk co-adminiatration also sncompasses use of sach compound in a sequential manner in
either order, When co-administration involves the separate administration of the first
smonart of the compound capable of reating a disorder responsive (o the modulation of a
BET family polypeptide, or a pharmacsutically scceptable salt thereof, and s second
amoant of at least one therapeutio agent, or a pharmacentically accepiable salt thereof, the

compouds are administered safliciently close in time to have the desired therapeutic
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effert. For example, the period of time between gach adoimstration, which can resull in
the desived therapeutic effegt, con rangs from miimites to hours and can be determingd
taking o acconnt the properties of each compound such ag potency, solubiiity,
bioavatlability, plasma half-life and kinetic profide. For example, the compound capable of
i%eating a disorder responsive 1o the modalstion of a BET family polypeptide, ora
pharmaceativally acceptalde salt thorsof| and at least one therapentic agent, or 8
pharmaceutivally scoeptable sali thersod] can be admimstered in any order within about 24
howrs of each other, within about 18 hours of each other, within about & hours of each other,
within about 4 howurg of sach other, within about 1 howar of each other or within abowt 30

minnies of each other.

EXEMPLIFICATION
[BG203]  The following abbreviations are used in thronghowt the applivation.
B0 Ac acotyl

{205 AcOH acstic acid

1802861 AIRN 3,27 -azobis(T-methylpropionitrile}
{82871 ag agueons

HHI208]  Asp aspartic aod

{B8288] BEY Bromodomain and oxtra~icrminal domain
{8218 BRDY Bromodomain testis-apecific profein
{H2111 BRD2 Bromodomain coniaining protein 2
82121 BRI Bromodomain conjaining protein 3
{02131 B Bromodomain containing protein 4
0214 Ba benzyl

02181 Boo feri-butoxyearbonyl

[el2isl  BOP {Benzotriarol- I-vloxyris{dimethviamineiphosphonium

hexafluorophosphate
¥

{B8217]  BSA bovine serum albumen

{82181 Bu byl

U219 DIPEA N N-disopropylethylamine

2281 DMEM Pulbecen's Modified Hagle's medinm



WO 2016/069578

10221
00222
[00223]
106224)
109225
[226]
{00227
(90228
[00229]

HOU230]

(00231}
180232

{250

DMF
DMSO
£1C
HSi

Bt
ErdAc
E1H
Fraoo

HOTU

His
HPRLC

i~ PraNEHL
FoEDTA
KO-Bu
MEBTE
MEG
MeOH
Me
M8y
MS

MW

Ng: EDTA
NME
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N N-dimethyHormande

dirnethyl sulfoxide
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U281} PONOBEDTE Dhacthyl chlorophosphate

s propyl

{80283 p-TS8A para~toluenesulfonic actd

HHEIR4] PyvBOP {benzoiriazol-oyloxyhripyrrolidinophosphoniam
{285 KRY Reverse franscription

HLEERES S B secondary

HBUISTY 8 sutfur

{82381 ¢ terbiary

{80288 THF tetrabydroturan

#6268 TLC thin layer chromatography

LOHEMICAL EXAMPLES ~ SYRTHESIS AND METHOGDS OF FREPARATION
{1261} Compounds of the inventdion can be synthesized by methods described herein,
anedfor according 1 methods known to one of ordinary skill in the art in visw of the
deseription herein

Insiruneniciion,

g ¥ ) . . P EN ¥ B3 wvn g
002631 Proton and carbon~13 nuclear yoagnetic resonance { H NME and 7O NMR)
spectra were recorded with a Varian tnverse probe 600 INOVA spectrometey, Chemieal
shifts are recordest in parts per weillion on the a;;:s}»f: and ave refersnsed from the residual

the solvent, (CDCL 772} for U0 NMR, rs::spes:—ti’y“v Data te reported as follows:
chemical shift moultiplicity (3 = singlet, d = donblet, 1= wriplet, g = quariet, m = nwmitiplel, by

= hroad), and coupling constani(s) in Herte, integration. High resolution mass spesira

{HRMSEY were recordad on a Braker APEX 4.7

""’1

eator FTMS spectrometer uging
gleptrospray ton sowee (BRI, The intermedistes and final product were purified with a
CombiFlash BF system {Teledyne Ise0), Organic solutions were congentraled on Bliold R-
203 rotary evaporators. The enantiomeric purtiies were checked with Berger Supereritioal
Fluid Clvomatography (8FCY and an AS-H cohumn, The enantiomeric preparative
purification was performed with Agilent High Pressure Liguid Chromatography and an

ODWH eplumn,
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82631 Compourds used in the methods of the tuvention can be prepared by a variely of

b1

methods, For instance, the chomicnl Examples provided herein below provide syathetic
schemes for the preparation of the Compound 1 (a5 the racemate) and the enantiomers {83
Compound 1 and (R)-Compound 1 {see Schemes 81 and 82 in Examples) A variety of
compeunds of Formulas (H-(11) can be prepared by analogous methads with substitution of

appropriate starting materials,

[00264]  GENERAL SCHEME

Starting fron 88, the desived osters ¢

‘\’ ~(0H
3560 %0

{00268 Asshown in General Scheme 1, hydrolysis of the t-nuyt ester of S8 affords the
carboxylie acid, which i treaied with ptoluenesulfouic acid (p-TSA) and the desived
aleohol in chiprofonm o provide the desired ester {o.g, 8 compound of anyong of Formulas
{I-(HD) Acids that can be used for the hydradysis of the t-baiyl ester include, but ave not
Husited to, formic acid, influorcacetic scid, hydrochioric acld, acetio actd, and sulfuric acid

or & corabinatinn thereof
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{62661  GENERAL SCHEME 20 Svathesis of Compounds of Formula (1) Stant

»

Racemie JQ-1

Linchoaiding

!
H
H
H
H
H
3
?

% HO-R-CEH

e
3
Y
%
N\
\
& %

' N
INTERMEDIATE $u™

HQ-R-OH

Canpound ¥ 1 4-oyclohexansdiol
Compound 2 Propvens ghyoot
Corggnund X Bihylene wmt
Campourgd ¥ 1 3-Progylenediot
Corppound X 1 8-Hexansdiol
Cumpoust & Blycemd

Compaund T vans-d,3-Divramo-2-butense 1 A diod
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wdd .

Scheme 81, Syuthesiy of Compound -Exomple |

& Compund §

Loy

BT Step 1) Intermediate 8-4 wae propured according to “General Scheme 2.7
HHIZERT  Step 20 Powluencsulfonic acid (0.3 g, 0.1 equaiv.) was added o o solution of 1,4
eyelobexanediol (14 g, 10 equiv.) CAS Wo. 556-48-8, muxture of cis and trans) and 34 (3 g,
1 eguiv)) in chdoreform {200 mL) vader an atmosphere of itrogen and at a tomperature of
357 to 80 °C over 8 howrs, The reaction was monitored by HPLC, Alter 24 hours, HPLC
indicated 94% conversion. The reaction mixture was cooled to room temperature and
aguecus saturated sodium bivarbonate solution was added to gquench the reaction, The
organic and agueons layers were sepavated, and the organie laver was washed with
saturated sodium blearbonate solution (10 mi/g) and water {10 mb g}, dued with MgSO,,
filiered and concentrated under reduced pressure {o provide a Hglt brown semt-solid. The
residue was purified by Hash cohann chromatography {gradiem 0% o0 5 % methanol-ethyl
agetaie) to afford Compound 1 as offvwhite solid, The offowhite solid was dissolved in
methy! tert-butyl ether (MBTE} and Compomnd 1 was triturated from the solution by
adding heptane (~ 50 Ml MBTEheptanes). The solid was filiered and dried wnder vacaum

A

at 33 °C overnight. The desired product, Componnd 1, was isolated as a solisd (3.6 g, 58

e

Yo

B02691  THONMR (300 Mz, CDCL, 25 °C) is shown in FIG. 9. HRMS(EST) cale’d for

CagtrCINGO:S IMEHT: 499,02, found 4992 mis,
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Scheme 82 Syurhesis of Componnd 2-Example 2

ha™

s, CHO,
Fropyviene ghyndd

\ | % &‘
& \}“ R

S e

§5-00 %0
S,
R

N

0276 Srep &) Indermediaie S-4 was prepared according fo “Geneval Scheme

JOB271] Srep 20 Pooluenesulfonio aeid (8.3 g 0.1 equiv.) was added to a solution of
propylene glyeol (9.5 g, 10 equivy CAS Noo 537-85-8, moemic) and 84 {8 g, 1 equiv.iin
chloroform (200 mL) under an atmosphere of nitrogen and at a temperature of 35 *Clo 60
°C over & heaws, The reaction was monitored by HFLC, Afier 36 hours, HPLC indicated
3% corversion. The reaction mmtture was cooled to room temperature and aquenus
saturated sodium blcarbonate sohition was added 1o quench the reaction. The organie and

3

aguecus layers were separated, and the organie layer was washed with saturated sodium
tearbonate solution (10 mL/g) and water (10 ml/g), dried with Mg8G;, filtered and
concendrated under reduced pressure o provide g Hght brown semi-solid. The residue wag
purified by flash colomn chromatography (gradient 0% 1o 5 % nuothanol-cthyl acetate}
afford Componnd 2 as off-white solid. The off-white solid was dissolved In methyl tert-
butyl ether (MBTE) and Compownd 2 was riturated from the solution by adding heplane
{~ 30 mL MBTEheptanes). The solid was filiered and dried under vaswm over at 35 °C
evernight. The desired product, Componnd 2, was tenlated as o white solid (8.5 g, 96 %),
802721 M NMR (300 MMz, CDOL, 25 ) is shown in FIG. 10 HRMS(RSD) cale’d for
ConFlpsCINGDSE [MEHT 458,96, found 459.1 myz

HHI2TH Compounds 3.7 were made in aceordance swith the procedures used for
Compounds 1 and 2 shove and set out 1o the General Schome. The stracture of Compounds
3-7 is provided in Table A along with the Mass Speciral data, The NMR for Compounds 3-

S,

'/,»

7 are found i FIGS. 11~
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L BIGLOGICAL ACTTIVITY

=

Example 30 Ray Insulinome Cell dssay
H8274] A Cell Tuer-Co assay was ulilized to test the sm&ii'vi&&-‘ of four rat insulinoma

{RINY cell Hues, RIN-148, RINGmSF, RINem, and RIN-5, 1o Compound 1 and Covaponnd

X

{92781 Cells wors seeded st 3000 colls per well in a 86-well microcudivre plate in a total
volume of 100 wliwell and incubated for 24 hours, 100 pd of 2X testing compounds
{Compound 1 or Compound 2), serially diliged 14 were added to each well, The
concentrations tested for Compound 1 and Compound 2 were 20 udd, § pM, 125 ud,

313 pM, GO78T g, 0.0195 ubd, CLO04R8 udd, G.00122 b, 0.000385 uM,| and
$.0000763 g, After 168-192 total hours of codiure 100 of media was removed from
cacl well and 50 1 of Cell Titer-Glo (Promegs $#37371) was added 10 each well. The plate
was shaken for 2 minutes and allowed 1o equilibrate for 10 minutes. Luminescence seas
measured on a Tecan GEMios microplate reader. Perent inhibition of coll profiforation was
calenlsted relative to notreated contrel wells, All tests were porformed in tnplicate or
quadruphicates at each concentration fevell ICq vahies were calonlatod using Prism 6.00

curve-fitiing with a four parameter-logistic eguation.
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azTel Al cell lines were

o Compound 2 under 8

highly effective i decreasing

helow in Table B

the prolifer
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sengitive o Compound 1 with 105 values under 40 ob and
O nd. These results indicate thai BET bromodomain inhilitors are

Tinsulinoma coll lines, Results are shown

ICse Values (aM)

Cell Line Compound 1 Ceompound
"""" RIN-14B 9.3 6.3
RiNemsSE s 423
Ribem 126 413

RIN-SF

Fxomple 4

802771 A BROMOscan bi

1YY 4

{SrCompowrsds 1,2, 3, 4, S an

BREMDY, separptely, of Bedd,

HBRTE

blocks i an £ cofi host

BROMOscan Bindi

R? HESRY

X1

L3

s

o the frad and second bie

17 phage straing displaving bromodomalng were

was uiitized to test the i vitre binding activity of
smodonaing (BRDE 1 and

{(SY-JQT (88} was used as & positive comtrel.

¢ prown in paraltel in 3dewedl

infected with T7 phage from a frozen stock (multiplictty of infoction =

~

with shaking at 32

2 angd filtered (0.2 pmd o remove coll debrix. Streptavidin-coat

¥

tregted with bictinviated

room temperature o generate affinily

o

o0 uniid bysis (B6-

By

130 minuies

1. The bysates were

small molecule or scctylated poptide Hpands for 3

resing for bromodomain assays,

ware blocked with excess biotin and washed w

BEA, .05 % Tween 20,
phage binding
iﬁm J

athi

e
.’C‘J
jud
R

Tween 20, 0.02% BSA, 0.004

Sodiwm anide, 7.4

ith blocking bulfer {

Pomdd DTT) o remove unbound ligan

v beads, and test coraponnds in IX binding buffer {1

d and io

st derived from the BL2ZT strain, £ coll were grown 1o log-phase and

@.a’i} avd incubated

ifuged (5,000 x

od magnetic beads wer

¥ minutes at

The Hganded beads

caBlock (Plercel, 1 %

reduce E‘i‘.’“ﬁf’if-f:?{}t'jﬂi fig

Binding reactions wers assembled by combining bromodomaing, Hganded
P79 Sealiock, (L33 x FBS, 4

mb DT Test

4%

compounds were
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prepared as J000X stocks in 100% DMSO and subsequently sevially diluted D10 n
monwethylene glycol (MEG) to create stocks at 100X the sereening concentration {resulting
stock solution 1s 10% DMSQO0% MEG). The compounds were then dilused divectly ito
the assays such that the final concentration of DMSO and MEG were 0.1% and 0.5%,
respectively, Al reactions were performed in polystyrene 36~well plates in s fnal volome
of 8,135 vl The assay plates were incubated 1t room tewperature with shaking for 1 how
and the affinity beads were washed with wash buffer {1 x FBS, 0.08% Tween 283, The
besds were then re~suspended in elution tulfer {1 x PBS, 0.05% Tween 20, 2 uM
nonbistinylated affinity ligand) and incubated at room tomperatuve with shaking for 30
mimites. The bromodomain concentration in the cluates was measured by qPCR.

1002867 Most Kds were detormined wsing a compound top congentration = 10,000 odd.

I the initial Kd determined was < 0.16% o {the lowest concentration tested), the

L

measyrsment was repeated with a sevial dilution starting st a lower top concenivation. A XKd
value reported as 40,000 oM indivates that the Kd was determined to be > 184,000 nbd
[00281]  Binding constants (Rda} were ealeulated with a standard dose-response cuwrve
using the Hill squadion. The Hill Slope was setto -1, Curves were fitted vsing 8 non-linea
feast square T with the Lovenborg-Marguardt algovithin, FIGs. 1-3 show the curve hmages
for all the compounds fested. The amount of bromodomain was raeasred by gPCR {r-axis)
srd was plotted agsinst the corresponding compound concentration in nd in logld seale.

{82821 Resulis of the binding assay are shown below n Table €

TABLEC

Campound Stracturs | Kq {ubd)

MNamg

BRIM() BRI

38 3&
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Conpound 1.3 1.5
Y
A
Compound 2 1.9 Y
Compound 3 1.1 1.2
Compound 4 | s x
Compound 4 1 {3
Compound 3 e S
Compaund 043 9.4
{
&
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Compound 7

O3] (83301 and Compounds 1,2, 3,4, 5, and 7 producest low Ky values in the
BROMOscan soreen binding assay for both BRIM{D) and BRIMY, These resulte show

that all compeunds exhibit excellent i vitro binding activity to both BRIDA(1) and

~

BRI with K valugs comparable or better than that of {8331, 8 known bremadomain

inhibitor,

"»y

Sxemmpde ¥ Covo-2 Permeability dssav

IRE2B4] A Caco-? Assay was utilized to acosas intustinal transport and to pradict
absorption rates and oral bioavatlability for Compounds 17, {(S3JQH (S8 was used as a
positive control. Rantidine, warfavin were nsed ag control compounds,

IHOIRSY  Caco-2 Culture Modig contatning DMEM, FCS 10%, L-Ghuiamine 196,
PenSrep 1% (sterile-filtered) was prepared. CacoReady 24 well transwell plate, was nsed
{obtgined from ADMEcell (Alameds, CA; www. admecell com) or pre-plated cells made in-
house).

062861 A basal plate for changing the media was prepared by filbing ol wells of a 24
well sterile plate with 900 pl of Caco-2 wmedia sud placed in incubator untif use. A
CreaReady 24 well tarswell plate was alse placed n g 37 °C, 5% COy twubator for 4
hours. At the end of the 4 howr %m:u“i}aii{}m the CacoReady plate and the basal plate were
removed and trapsforred 1o biosafety hoeod. The apieal section of plate was Hfted ot and
lorwered onto emply basael plate. 200 pl of the ransport media from the apdeal compartment
of CaveReady plate was aspirated and replaced with 200 1 of fresh media. This was
repeated two addiional dmes for a total of 3 washes and the apical section of the

i, 4

CacoReady plate was returned 1o basal plate and beth plates were refurmned to incubator,
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~ 52
{387 One or two days prior to assay, frosh basal plate was preparved by adding 800 @l
of cell medis o all wells and placing the basa! plate i incubator, The CacoReady plate

was iransferred from incubator to hood and 200 ul of media from the apical wells were

removed and replaced with 200 pl of fresh media, Both the basal plate and the CacoReady
piat
[OBZ8R]  Onthe day of agsay, ~3 mi solutions containing of 1000-fold diluted compound

2 were relurned to the incubator,

sy

¥

solution were prepared in fravaport baffer (200 gl msertd well (apical spphoationy; 780 pb/
insert/ well (hassl applicationy). 750 ul of tansport adfer to A-B wells and 780 ul of
diluted compound sohution 1o A wells were added 1 the basal plate and the plate was
plaeed in the incubator,

{0289 The CacoBeady plate was placed in a hood and the apleal section of plate was

Hited out andd lowersd onto an empty basal plate. 200 gl of the Cace-2 wedin was yemoved
from the apical wells and replaced with 200 ul of fresh travasport wedia, This was repeated
two additfonal times {or a total of 3 washes, 200 gl of the moedia was removed from the

apleal wells and reploced with 200 ud of diluted compound (Tor A-B wells) or 200 pl of

frech transport buffer (for B A wells),
1802581 The basgl p}'ﬁ was then removed from incubator and the apleal section of the

plate wag ransferred 10 the basal plate. Three replicate 10 ul samples from the apieal and
basal compariments were then oollected for Ty and the assay plade was covered and relnmed
to the ncubator, Ty samples were diluted with 49 o tansport buffer, guenched with 100 @l
gquench solution and kept cold,

{281 After 2 hows, three replicate 1 pl samples were vollected from all apical
compartments and B-A basal compartiments and three rephicate 50 ul samples were
coltected from A-B basal r;:{m'ipz‘;a‘{ment& The 10 wl samples were diluted with 40 ul

fransport buffer and then 100 ! of quench solution was added to all 10 @l and 50yl

samples, SO wl of all Ty and Thp samples wers transforred to sample plates and diluted

4‘"
{}}

with 100 al of MHHQ water in preparation for bloanalysis.

.

(802921 Analyte levels {peak area ratios) were moasured on gpical (A} and basolatgral
{B) sides at To and Ty, A-t0-B and Bio-A Huxes were caleulated (mean ofn =3
measurgmants). Apparent permeability (Fapp, cmdsec) was caloulated as d4Q (Hoxy{dix

Area x Concentration}. The efffax ratio s (B-n-A}/ {A~t0-B) ratio {{ ¢, Papp(B-
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¥
4
s
H

;&}s“ﬁ"azpp{}%A}} A ratio »3 is ovidence of efffw. Pgp efflox vatio was conlivmed by testing

- pgp inkibitor (e, dosing solutions prepared with and without verapani] at a final assay
{ )

coneentration of 25 uM), Fermeability is considered lower when it is <1 x 107 ooy il
. . e s L o X , . .

higher when it is >1 x 10 om /5. An efflux ratio of ¥2 mdieates potential for the
compaooand 1o be g substeate for Pgp or other active wansporter,

802931 Rosulis ol the Caeo-2 assay ave shown belovw i Table T
TABLE I3

Sssay Mean Mean % { A-B
Campound Struciure . ‘ o
Cone, | Py A-B | rocovery | permeability
Bam )
Gady (10 ranking
onys)
oy Y Yao TTRE SR E Fioha
{83301 19 354 84.6 Higher

. Uighor
Compound 1 Highar
{ovapound 2 19 30.6 853 Higher
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90.8

Compowrsd 7
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76,8
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Warfarin
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Higher aa
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RESULTS,
{B0284]  The vexclts i Table D show that Compounds 1-7 have exesllent celhddar

permeability in vitrn, and strongly prodict oral bioavailability.

bxample & Ovad Avatlability of Compounds 1.2 and 4-3 i Made Spr

W ' £

wgue-Dowiey Rats.

f-».

HIB2SST  To establish whether Compoonds 122 and 4-8 possess good oral bicavailability,
the pharmacokinetiv properties of Compounds 12 and 4-3 wese accessed via Intravenons
{IVY and oral {(PO) adminstration of te componnds in Male Sprague-Dawley Rats,

&

[039s]  Muale Sprague-Dawley (~250-323 gy with indwelling jugular vein canmlae
{IVCy were purchassd and allowsd to acelimate to the test fRacility for & muinimum of 2 days.
Al antoals were tasted overnight prior to dosing, Orval formulations were propared by
welghing the appropriate amowst of the compound into formutation vial and ﬁdding the
appropriate volume of DMSO (109%%), Solutel HE-15 {10%4), and saline {80%) (See Table G
for compound amounts and concentrations of alt formulations}, Onee the test compound
svas in the vial, DMEO was added and the vial wag vortexed for 1-2 minutes and sonicated
for 3 miioutes. The appropriate vohame of Soletol HE-15 wags then added to formulation vial
aud the vial was vortexed tor 1-2 minntes and sonicated for 2 pimutes. Saling was added
arud the pH adiusted to about 6.8-7 .4, and the vial wae vortexed for 3 minutes,
{297} IV fornulations were prepared by placing a 0.8 mb aliquot of the oral
formulation e another vial and adding 1.2 ml of [V vehicle (10% B1OH, 10%
Cremophor, 30% stertle water, The vial was then vortexed for 2 minutes, The formulation

shonld possess a pH 6.8-7.4 and should be adjusted aswnseded,

Table B

Compound Structare DRose | Dose Level | Dose Yolume {Cong
name Route {mgfkg) {ml/kg) {mg/mi)
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« IV i § 4.2
Compoud
i
PO F g 3
. : ! & 0.2
Commpound i !
3
PO 5 10 (.35
Compoand v i 3 g2
4 QO
PO 5 10 03
Compound A L 5 a2
PO 5 i 85
FEINRY Oral dosing was performed using a ball-Upped gavage neodle. Al aninads wers

ghgerved st dosing

the courss of the study.

¢ and sach scheduled colletion. No abnormalitiss were ohserved durin

Serial samples were collected by vig tatl snip, or facial vem, Blood

sapaples were colleeted it NaF NapEDTA tobes and afored on wet oo uniif processed to

plasma by centrifugation (3500 ypr for 10 mimutes
Plasma samples were travaforred tnto matrix tubes and stored at ~80 °C

analytic

al

at 3°C)

30 minutes of collectinn,

pniil frarsforred ©

chemistry for analysis, The cellular Fraction was dissarded. Tiose formulation and
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RESULTS

299 The resulis demonstrate that exposures fr compounds 1, 2, 4 angd § are detected
following IV administration and that componnds 1, 2 and 4 have oral bloavailalnlity with a
B339

§§§€’§3§§{§} The teschings of all pa,km& sublished applications and references oited hersin
are incerporated by rolorence in thetr entirely.

83811 While this invention hes been particudarty shown and deseribed with references

to example cmbodiments thereof, 1 will be understood by those skilled i the art that

varions changes in form and details may be made therein withowt departing from the scope

of the invention encompassed by the appended elaims.
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What is claimed is;

k. A compounst of Strpctuval Formula &

Am(i
;«} M { }“/-A
\‘\\5‘*} ]
e W
B Ryg
k] "\/.. 4
§‘§-3'§\,- -
{H

or a phanmscentically acceptable salt thereo!, wherebn:

Ats selected from the group consisting of & (C-Cealkvl, o {Co-Ulatkenyl, a

{CaCalalkyavl, 8 (C-Cidoveloatkyl, and a {Co-Chtheteraeyoloalkyl, wherain

motety A IS optionally substinsted with 1 to 4 K groups;

Rag, for sach sooursnce independently, 13 ~H, ~OH, 2 (TG
alkvh

f, o a {Ce-Ustheterooyaloalin

1-

Crnevcloatiyt,
slected from the g
1, -G Q;*ﬂg}’aﬁk}"h

i

wenee independently is 8

cen, ~ON, 8 {00y alkoxy, ~C{OHC-Cialky

 alkely, ~COOMNRAR, ~NROEOR,, a {CCadatkyl, 8 (Co-Ulalkeny

Py
)
oo
et
“
>3
-
o
g
e
{f’-«
o

~3( {i ‘}ii ™

~~.

3 {C-Unieyeloatkyl, and a {(Ce-Cribeterooyeloalkyl

a {CCaatkyl, 2 {Cy-Caalkenyl,

o fir each oveurence indepondently 13
CCeadkyl, g (G- Cglalkoxn

halo{U O alkoxy, 8 halo{C-Calalkyl, 8 hydrogy{l LSS
»&}zﬁkyﬁezw{{?p{?gg}cyciaaﬁk}& a {leCiad

} Sk §Jo&}§«.\z a{ {., {\\}/\1} 0& B

CApAw

Caalkyl, a (G- U oveloalkyl, a <{{

heterocyeloalkyl, a 0 -Cgalkylone
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S{OWC - Cg ks, ~CENOC-Cg alkyh), -OOIONHC -Gy ally D, -C{OINRR,,
~HReCE=OMRp -NE Rz, a balogen, an oxo, ar -0OH;

Ry, Ba, Re, R, Ry, Ba R Ry, Ry, and Ry sve cach indepeondently Hor a

{0-Cynlkyl; and

cach m, i and pis independently 0, 1, 2, 3, or 4
2. The compound of claim 1, wherein & 38 3 (e Cslalkyl, g {O-Coveloalkyl, or

{Us-Criheterogyveloalkyl,

3 The compound of claim | or 2, whereln & is ethyl or oyelohexyl
4, The compound of any one of claims 1 1 3, wherein Ry, for cach ocourrencs

mdependently, is ~OH ar a (C-Cgalkyvl

3. The componnd of any one of clabms 1 1o 4, whereln Ra, for cach eocurrence
independently, i ~OH or methyl

. The compound of any one of clams 1 to 5, whereln Ky s -F, -Cl -Br, or <L

7. The compound of any one of cladms 1 10 6, wherein Ry, for cach occurrence
independently, i H or g {C;-Cyijalkyl

& The componnd of any one of clatms 1 07, whersin pis

4, The compound of gy oue of olaims 1 to §, wherein m is 1

L The compound of any one of claims 110 9, wherelnn is 1
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The compound of Claim 1 represented by Stractural Formuda 1D
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or a pharmaceutically scceplable salt thereof, whereim

R, for each coourence independently is selected from the group consisting of
~0H, a halogen, -ON| a {C-Cy) alkexy, Ci-Cayatkyd,

f\\‘(‘{fj\?{i\ix aﬁk}-’i}, . if{}}NR‘gR\-gs “}'\\Rff ’*‘:(}'}Rﬁg e {Q:\“Cu}mi i}”?r a {C‘;gf*‘;\},di\\ mi

C(ONC-Cayativt, ~CLOI

eycloaikyl, and a {Cy-Coiheterseyeloatkyl;
Ri, Ry, Ry, and Ry ave sach independently Hoor a {O-Cyalloyvl

Rag, Tor cach cvourence independently, ix ~H, -OH, 2 {C Oy} alikeyl, a {Cy-
Craoeveloalkyl, or a (Cs-Usthetareoyeloalkyl

Baan, for gach ovcurence independerdly, v -H, ~OH, » {CCoalkyll g {Os-
Croveloaliyl, ora (G0 ;}ﬁhs:‘:t@i‘@@}-“c}a‘;va}Es:}*i; and
gach my, nand pis independentiv L 1, 2, 3L or d

The compound of clatm 11, wherein K is selected from the group consisting of -F,
~0E ~Br, and WL

The compound of clatra 11 or 12, wherein Rye, for cach oconrrence independently,

is Hoor a {CpCalkyl
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14, The componnd of any one of clatms 11 10 13, wherein Rap, for gach ocvurrense

indepondently, is Hor a (Cp-Cijalkyl

VS The compound of any ovne of clatms 11 {0 14, wherelnpis L
16 The compound of any one of claims 11 {0 15, whareinm s 1

=3

The compound of any one of clatms 11 to 16, whersinnis L
18 The compeound claim | ropresented by Structural Formula T

o & M

. e“;“
H s i
: i

Ty

or a pharmaccutically accepable salt thereof, wherein

R for each occurence independently 1 selected from the group consisting of

(3, 2 imiog s, ~ON, & (O824 alkoxy, OO -Canlkyl, -COMW{C-Coiallyl,
SO RO alkedl, AOEOINRAR, -HNRUER, 2 {C-Ugallvl, a (Co-Uglalkenyd,

L ioyeloalivl, and & {C+Criheteroeyeloalkyl;

»

/"'~

\
Ry, Re, Ry, and Ry are cach independantly H or  (Cp-Cilslioy]

Rog, for cagl occurencs indopondently, is <H, ~OH, 2 (O alkel, & (s

Cineveloslkyl, or 8 (Us-Coiheterooyelostkyl;

Rag, Tor sach ocourence independently, s -H, ~OH, 8 {C-Cialkyl, & (O

A

Coeveloatkyl, or 8 {Co-Caheterooyeloalkyl and
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each g, 0y, n and p is independently 8, 1, 2, Jov 4,

The sompound of glaim 18, wherein B 13 selected from the group consisting of -F,

-1, ~Br, or 1L

The compound of claims 18 or 19, wherein Ry, for each ocearrence independeantly,

18 Hoor a {C-Cydalkyl,

The componnd of any one of claims 18 to 20, wherein Ry, for each secwrrence

mdependentty, i ~0H or a {CeOsaltkvl
The compound of any one of clams 18 10 21, whersta pis @

The compound of any one of clairas 18 t0 22, wheretn miis L

(=2
P

The corapound of any one of clatves 18 10 23, wherein nd

Pl

Acompound vepresented by any one of the following formulas:
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or a phanmzeeentically sceepiable salt thoreof
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26, A compound represonisd by any one of the followin

¢ formulae:
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27 A pharmacsutical compostiion comprising 8 pharmacectically acceptable carrier or

diluent and ¥ therapeutically effective amount of & compound of any onx of claims

28 Awcthod of treating a disorder responsive to the modulation of 2 BET fanuly
polypeptide o & subjoct in nred thersofl compriaing sdministering to the subjeet an
effective amount of & compound secording to of any one of Claims 1-26.

28 The method of Claim 28, wherein the disorder responsive o the nednlation of 2
BET family polylpeptisie 19 selected fromy a nooplasia, an inflammatory disease,
metabodic syndrome, obesity, fatty hver, disbelesy, athevosclervosis, avterial stent

oeclusion, heart fatlure, conditions associated with by perinsulingeniiy, cachexis,

gratt versus host discase, infection discases associated with bromodomains, malaria
and trypancsomal diseases,

o The method of Claim 29, wherein the neoplasia 15 ¢ homatelogioal neoplasia

31, The method of Cladhm 384, whersin the homstological neoplagia selected from

loukemin, lymphoma o myeloma.

32, The method of Claum 31, whereln the kadiemin, Ivmphoma or myeloma is selecied

fromy acute myelotd loukenis (AMLY, Chronie Lymphoovdie Leukemia {CLLY,

Ta

cute Lymphooytic Leukemia {ALLY, Cloonic Myslotd Leukemia (CML), Cluonic
Myslomonocytic Leukemia (CMML), Burkiit's hymphoma, MLL driven leukends
chronic lvmphooytic loukemia, Ei’}SiRGpﬁﬁi{: Leukemis, Hatry Cell Leukemia,
Hodglon Lympbome, Maltiple Myeloma, Non-Hodgkin Lymphoma.

The method of Claim 29, wherein the neoplasis is selueted from long cancer, breast

P

L%
)

cancer, colon cancer, prosisle cancer, corvical cancsr, newroblastoma, ghal blastoma
mudtiforme, medulloblastoma, malignant peripherd nerve sheath twpor, melanoma,
NUT midhine carcinoma, squamous cell carcinoma or any other carcinoma

assoiated with a NUT rearrangement,
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The method of Clatm 33, wherein the nooplasis s NUT midline carcinoms

Lo
4%

The method of Claim 2, whersin the condition associated with hyperinsulinaemia
is sefected fromy insulinema, congential hyperinsulism, polyoystic ovary syndrome
{PCOE}, Beckwith-Wiedemann syndrome and in patients following gastric bypass
surgery.

38 A method of reducing made fertility in s subject comprising administering to said

subject an effective avpound of a compound according 1o sny one of Claims 1236



