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COMBINATIONS OF THE BTK INHIBITOR GS-4059 WITH INHIBITORS SELECTED FROM A JAK,
ASK1, BRD AND/OR MMP9 INHIBITOR TO TREAT CANCER, ALLERGIC DISORDERS, AUTOIMMUNE
DISEASES OR INFLAMMATORY DISEASES

FIELD OF THE INVENTION
[0001] The present disclosure wlates gevorally to therapeutics and compusitions
for treating cancers and allergic, autoimune, and wdlamroatory disorders, snd
miore speeifivally to the use of Braton's Tyrosine Kinase (BTE) inhibitors
(heveinalier refored o BTK or Btk inhibiters) in comisnation with one or more
agent which modulates Janus Kivase (JAK), Apoptosis signal-regulating kinase 1
{ASKT), bromodomain-contaiing prseing, or mattix metallopeptidases 9

(MBMPY}.

BACKGROUND

18062] BTR inhubifors aseful in treating cancers such as homatologiual cancers
and inflammatory conditions inchude these tanght in U8, Fat, No. 8,940,725
{Yamamoto et al), US, 20140330015 Yamamote &t al) and UL, Pat, No.
7,514,444 (Hondgberg ot al.}.
186631 Janus Kinase (JAK) intubitors are known in the att, inchuding
momelotinib, peliciting, wiaditinb, oclacitinb, ruxelitinib, baraciting,
lestanrtinib, pacritinib, flgeinty, TGIO1348, 18124, and INCRIST 1D, CHIBES,
and GSKISE6184. There remaing a need for beneficial combination therapies.
[B84] Mitogen-activated proteis Kivase (MAFE) signaling casvades couple
diverse extraceihdar and infracellalar queues to appropriate celhday siress
responses, including cell growth, differentiation, ntlanvation, snd spoptosis
{Kumar, 8., Boehm, ., and Lee., 1 C2003) Nat. Rev, Brug Bis. 2717 SF2E
Firdenta, (¢, and Paseual, 1 (2007) Cell Cyele, 6 2826-2631). MAPKs exist in
thrae groups, MAPIKs, MAPIKs, snd MAPKs, which are sequentially activated.
MAPE3s directly respond to snvironmental sigoals and phosphorylate MAPIKS,
swhieh in tom phosplorylate specific MAPEs. MAPKs then meidiated the
appropriate cellular response by phosphorylating cethular subsivates, incloding

transcription factors that vegulate gene expression.
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HB05] Apoptosis signal-regulating kinase 1 {ASKY) is 2 momber of the milogen-
activated protein kinase kinase kinase ("MAPIK) family that activates the ¢-Jun
Netermmnal protem kinase ("JNK™) and p38 MAP kivase. (Ichijo, H., et al. (1997
Seienos, 275, 90-94). ASKT is activated by a variety of stimuli including
oxidative siress, reactive oxygen species (ROS), LPS, TNF-a, FasL, ER stress,
and inereased furasellular calehum concenirations (Hatiort, K., ot al. {2008} {eli
Comm. Signal. 7:1-1(; Takads, XK., ot al, (2007) Annu. Rev, Pharmacal. Toxicol,
48: 1-8.27; Nagat, H., et al. {2007} 1. Biockem. Mol. Bial, 40: 1-6). ASK1
undsrgoes activation via autophospborylation at Thr&38 in response fo these
signals and i tan phosphorylates MAP2KSs, such as MEE2/S and MEK4/7,
which then phosphorylate and activate p38 and INK. MAVESs, respectively,
ABKI 15 a related MAPIK that shares 45% sequenve homuology with ASK
(Wang, X. 8., et al. {1998} Biochem. Biophys. Ras. Commun, 253, 33-37,
Although ABKZ tissue distribution 18 restricted, in some cell types ASK1
and ASKZ have been veported to intoract and function together in a protain
complex (Takeda, K., et al. (20071 1 Biol. Chern, 282: 7522-7531; Inyama, T, et
L{2009) Biobo 1. 28: B43-853) In neareotressed conditions, A SKI is kept in an
inactive state through binding to #s repressor Thicredoxin (Trx) (Saitoh, M., et
ald1998) Bsnbo J, 17:2596-2600), and through association with AKY (Zhang, L.,
Chen, J. and Fo, H. (1999) Proe. Nal Acad. Sci. U.B.A 96:3511-8515),
Phosphorylation of ASKI protein can lead to apoptosis or 18 other eeliular
responsas depending on the cell type. ASKT activation and sigraling have been
reportsd to play sn imporiant tole fn a broad range of diseases including
vewrodegenerative, cardiovascular, nflavrastory, autoimmunity, and metabolic
disordere. In addition, ASK1 has been implivate in mediating organ damage
following ischemda and reperfiusion of the heart, brain, and kidney {Watansdbe ot
al. (2003 BRRC 333, 562-567; Phang et al., (2003} Life Sei 74-37-43; Terada et
al. (J007}BBRC 364 1043-49). Emerging evidence suggests that ASK?2, either
alone o a complex with ASKIL may play imporiani roles in homan diseases as
well. Therefore, therapeutic agents that function as inhibitors of ASK ] and ASK2
signaling coumplexes have the potential 1o remedy or fuprove the Hees of pationts

suffering from such conditions. 1.8, Publication No. 200741276050 describes
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methods for identifving ASKL imhibitors useful for preventing andfor freatmg
cardiovasontar diserse and methods for preventing and/or breating vardiovasculat
diseass in an animal, The methods comprise adnunistening to the amal an
ASK1 30 inhihitor and, optionally, a hypertensive compound. U8, Publication
Mo. 20070167386 reports a drug for at least one of provention and treatment of
cardiac failure containing a compound that inhibits a fonctional expression of
ASK1 protein in a cardionyoeyie, anid a method for soreening the dug,
WOZ00902 7283 discloses trinzolopyridine compounds, methods for preparation
thereof and methods for treating sutoimmune disorders, inflamnwatory diseases,
cardiovascular dissases and sewodegenerative disgasas, ULS. Patent Mos,
8,352,196 and 8,742,126 teach ASKY mhibiting compounds usefid as
pharacsutical agents,

[6886) BET or BRD inhibitors ars & class of dougy with anti-cance,
tmumunosuppressive, and other effects dememstrated i clinical tals md widsly
used in research, Thay reversibly bind the bromodomains of Bromedomain and
Extrs-Teroinal motif (BET) proteins BRDE, BRDA, BRIDY and BRDT and
prevent protein-protein iferaction between BET proteins and acetylated histones
and transctiption factors. Bromodomain ihibiiors include the benzimudazole
derivatives tanght in US 2014-0336190

{60871 Abnormal avtivity of certain MMPa plays a rele in tunor growth,
metastasis, inflamunation, avtoimununity, and vascular disease. See, for exampls,
Ha e af, (2007 Natwre Reviews: Drug Discovery 0:480-498, Oue notable source
of MMPY is iumor-associated macrophages (TAMa}, which support metastasia
and tvasion in 2 complex co-activation loop via parscring futeraction with the
primary tamor vells. This cornbmation of the proteolytic breskdown of physical
barriers to vell fnvasion plos fiberation of factors that activate growth and
sngiogenests paves the way for tumor expansion, with the aceompanying
development of aeovasoularization to support tumor outgrowth,

[BO08] MMP9 is a target of emcogenic sigoaling pathways such as RAS/RAY,
PIIR/AKT/NFKS, and W T/beta-catenin and functions s an upstroam regulator
of these pathways via modulation of integrin and receptor tyrosine kinase

fanction. MMP9 is also expressed by subsets of siromoal cells {e.g, vasculature,
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fibroblaste) and tumor-associated infiltrating cells, inclading myeloid-dagived
supprassor oells, macrophages and nevtrophils,  MMPY {s elevated in a wide
variety of tumor types and MMPY levels are correlated with poor prognosis in
wiany cancers, mcluding gastric, kg, and eolovevts! cancer, MPY iz also
imphcated in chemoresistanee and is upregulated upon loss of several tumor
suppressors, MMP® 15 upregulated n maey diverse tumor types and can promots
primary growth and distal mvasion of cancerous colls.
[0009] It can be desirable to inhibit the avtivity of one or more MMPs in certain
therapentio seftings. However, the activity of cortain oflier MMPs, 2., MMFP2,
is often required for normal function and/or 1s protective against discase. Sinee
most MMP inhibiiors are targeied to the conserved catalytic domain and, as a
resulf, nthubit a number of different MMPS, use of available MMP inlubitors has
caused side effects due to the fnbibition of essential, non-pathogenicallv-relaied
MMPs. Useful MMPY iubibitors fnclude the antibodies sand fragments disclosed
in U8, 2015-0140580 (Smith et al.} and U.R, Patens Nos, 8,377,443 (McAuley ot
al.), 8,501,916 (McAnley et al.), and 9,120,863 {MLAuh} s al.

{0016} There remumins o need for additional reatments for caneers

BRIBF SUMMARY
{8011} Provided herein are methods for fresting cancers, allergic disorders,
sutotmnune diseases and inflammatory diseages that invelve the administration
of a BTK inhibitor in combiostion with ong or more inhibiior selected from the
group consisting of s JAK Udubitor, a ASK nbubitor, a BRD jubibitor, snd a
MMPS indubitor, In some embodimients, the BTR inhibitor 15 f-amino-8-{(3R)-1-
{(Z-butynoyh-3-pyrrolidieyli-7-(4-phonoxypheny!)-7,9-dihydro-8 H-purin-8-one,
ot a pharmacentizally soceptable salt or hydrste thereof. Tn some variatious, the
BTK imhibiter is a hydrochioride salt of S-amine-8-{(3R)-1-(2-butynoyl 13-
pyreolidinyl}~7-{4-phenoxyphenyl)-7 S-dihydro-BHepurin-R-one, or a
pharmaceutically aceeptable hydrate thersof,
(8612} In some aspects, provided s a roethod for treating cancer v 2 human in

neeid therent, comprising administering to the buman a therapeutically effoctive
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anwnit of 8 BTK mhibitor and a therapeutically effective amount of a JAK
mhibitor,
18813] In some embodiments, the JAK infubitor is seleoted from the group of

marefotindb, peficitingb, tofacitintb, velaciimil, ruxolitinb, barsciinb,

pyridinyfj-4-pipetidinyi}-3-[4-(TH-pyirolo] 2 S-dpyrmidio~-d-yl - HHpyrazol-1-
yik-3-azetidineaceionivile, TOLHI34E, J8-124, INCB38110, INCBIGSGD,
CHZR6R, VX500, XLO19, NVP-BSKS0S, CEPIITI0 R-348, ALL430, CDE-
R723, BMSD11543, GSE2886184, or a pharmacentically sceeptable salt o
hydrate therenf, i some aspects, provided is & method for trosting canest in g
human i need thereef, comprising adudnisieriop fo the human a therapeotically
effective amoid of ¢ BTK mhibitor and o therapeutically efisctive amownt of a
ASK inhibitor. In some embodiments, the ASK inhibitor is selected from the
group of Compound C1, Compound 2, or the «;:s‘;n:n;imzmi of Formuda 1),

in some aspects, provided is @ method for treating cancer i a humsan i need
thereot, contprising adninisteriog o the buman & therapeutically elfective
anuany of g BTK inhibitor snd @ therapeutically effective amout of a BRD
inhibitor. In some enmbodiments, the BRD inhibitor is the compownd of Formula
{101 some aspeets, provided 1s 2 method for froating caneer in & hunan (o need
ihereof, comprising administering to the human a therapentically effective
atnount of a BTK inhibitor and & therapeutically effoctive amount of an MMPS

inhibitor In some smbodiments, the MM jnhibitor 1s MMPO binding protens,

¢.g., antthodies and antigen-binding fragments therend, that bind 1o the matix

metalloproteinass-9 {(MMPBG) protein (MMPY is aleo known as gelatinase-Bj,
wheretn the binding proteins comprise an immumoglobulin (Ig) heavy ehain (o
fonctisnal feagment thereol) and an I Hght chain {or functional fragment
theren?). In certain embodiments, the MM fuhibitor comprises the anuno acd

ting of SEQ I3 NOs: 3, 4, and 5-12.

sequenes selacted from the group cons
Provided herein are alsn articles of muamndfacture and kits that comprise the BTK
mhibitor and one or more inhibitor selected Som a JAK infuhitor, a ASK
inkibitor, 3 BRI} dubiior, and a2 MMPY inlibitor. Also provided hevein ate

methads comprising a BTK indubitor and one or more inhibitor sefected from o
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“H -

JTAK inhibitor, ¢ ABK inhibutor, a BRD inhibitor, and 1 MMPY inhibitor for the

ase in thewapy or i the manufacture of 2 medicament for cavoer frestment,

BRIEF DESCRIPTION OF THE DRAWINGS

{04} FIGL 1 provides a chart of Mean + 88 Aslde Diameter for a rat collagen~
mduced arthritis model conducted wsing Compound Al and tofacitingd,

[8015] FIG. 20 depicts & heat map representing the percent of DEBCL cell
growih inhibition for every pairwise combination of Compound Al and a BET
inhibitor Gxarming-9-[ (3R} 1-(2-butynovD-3-pyrrolidinyl]-7-(4-phenasyphenyi)-
7 9-ihydr-BHpurin-8-one (Compound D) from one representative axperiment.
[6016] FIG. 3. depicte s heatmap of the calvulated Bliss excess over pradictes
addilivity for every pairwise combination using the percent growth inhibition
shown i FIG. 2.

8171 FIG. 40 depicts the average percent cell growih inhilition relative to a
DMBO control (523) for DLBCL cells treated with a dilition series of
Compound 12 either alone or in the presence of 5.5 nM ot 11 nM of Compound

Al

BETAILED DESCRIPTION

[BG18} The following deseription sets forth exemplary methods, parameters and
the like. It shoold be recogiized, however, that such deseription is not infended

a limitation on the scope of the prasent disclosure but is instead provided as a
description of exemplary embodiments. Provided ars metheds, compositions
{incloding pharmaceutical compaositions, fermelations, or umii dosages), articles
of marfacture and kits comprising a BTX inhibiior and one or more inhibitor
sefected from a JAK inlubitor, s ASK inldbitor, 2 BRD inkibitor, and a MMP¥
inhibnior,
[8819] Combinations of pharmacentically effective amonnts of the BTE
inhibitor and vre or more inhdbitor selected from g JAX inhibitor, 2 ASK
inhibitor, s BRI inhilntor, and g MMFP9 inhibitor as deseribed bersin may be
used fo trest canvers, allergie disorders, sutolmmune diseases and inflanumatory

chyosses in a human, the method conprising sdministering to the humagn in need
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thereof a phannacsudizally effoctive atmount of the BTR whibitor, or 8
pharmacetically scosptable salt or hiydrate thereof, and a pharmaceutivally
effective amount of one o move inhibitor selected from a JAK wnhibitor, 3 ASK
inhihitor, s BRD inhibitor, and a MM jnhibitor. The combibations taught
herein may be used for the reatment of allergic disorders, autommune diseases
and inflammatory diszases such as: systenue fupus exythematosus {(SLE),
theuroatotd artheitis (RA), multiple vagculitides, wWopathic thromboeytopenic
PUImME ({"E;I’), myasthenis gravis, allergic rhinitis, chronic obstrietive pulmenary
disease {COPD), adult respiratory distress syndrome (ARDS) and asthoia, The
combinations taught hevein may be used for the treatinent of cancers such as
hematologic malignancy, feakemia, lyrophoma chroe lymphoeytie leuberma
(CLLY, small Tymphooytic vmphoma (SLL), non-Hodgkin's lymphoma, tdolon
non-Hodgkin's lymphoma {N'i 3, refractory INHL, mantle cell ymphoraa,
follicular yraphoma (FLj, iyniq:n'm}:ﬂ asmacyiic lymphoroa, and marginal 2one

bymphaa,

Diefinttions
201 A dash at the font or end of a chenucal group is a maitter of convenisnes,
chemical groaps may be depieted with or without ong or more dashes withont
losing their ovdinary meaning. A wavy line dvawn through & Iine i a strecturs
indicates a peint of attschment of a group. A dashed line indicates an optional
hond. Unless chemieally ot structurally requited, no divectionality is idisated or
itplied by the order in which a chemical group is written. For ustanoe, the
group 3Gy CH-" is aquivalent to “<CHaSO" and both may be comnected m
gither direction. The prafix ¥C" tndicates that the following groap has from o
io v carbon atems, one or move of which, tn certain groups {e.g. heteroalloyvl,
heteroaryl, heteroarvlaikyl, #ic.), may be replsced with one o more heteroatoms
or heteroatomic groups. For example, “Ci alkyl” fudivates that the alkyl group
fas from 1 to & carbon afoms.
{08021] Alse, certain commonly used allornative chomical names may o1 may not
be used. For exswmple, a divalent group such as a divalont “alkyl” group, &
divalent “aryl” group, ete., may also be reforred 1w as an “allylone™ group or an

“alkyienyd™ group, an “arylene™ group ot an “wrylenyt” group, respectively.
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fes)
:

23] “Alkyl” vefers to any aliphatic ydrocarbon group, ix. any Hnear,
branched, cyeliz, or spite nonaromalic hydroearhin group or an dsomet or
corabination thereof. As used herein, the term “alkyl” mcludes terms used in the
art o describe saturated and unsaturated aliphatic hydrocarhon groups with one
ot more points of attachrent, mcluding alkeny! {an aliphatic group containing at
least one catbon-carbon double bond), atkylene {1 divalent aliphatic group),
alkynyl (an aliphatic group containing at Josst one carbon~carbon triple bound),
cycloalioyt (a cyclie aliphatic group), alkyleyeloalkyl (2 Hinear or branched
aliphatic group attached to a cyelic aliphatic group), and the like. Al groups
metade, bat are not limited to, methyl; ethyl; propyls such as propan- {-vi,
propan-2-yl (so-propyll, and eyclopropyls such as cyclopropan-1-yl, ote.; butyls
such as butan- 1yl batan-2-y1 (see-butyl), 2-metbylpropan-1-y1 (so-butyl), 2-
methyl-propan-2-yt {t-butyly, eyclobatan~1-vh; buteres (e, (£)-but-2-eng, (2)-
but-T-ene); pentyls; pentenss; hoxyls; hexenss; outyls; deeyls; eyelopropyl,
eyelobutyl, eyclopentyl, eyelohenyl, methyloyolohexyl, spiro]2.4Theptyl, and the
likeo An alkyl group comprises from 1 to about 10 carbon atoms, .., from 1 to
& cathon atoms. In some ewbodiments, alkyl s a monovalent, lwesr or branched,
saturated aliphatic hydrocarbon grisup comprising from § to about 10 carbon
atoms, £.2., o 1o 6 cwbow atoms.

[0023] “Alkenyl” is a subset of “alkyl™ and refoes 1o an aliphatic group
containing at least one carbon-carbon double bond and having from 2 o abood 10
carbon aloms, e.g., from 2 to 6 carbon atoms or 2 to 4 carbon atoms and having at
lesst one site of vinyl ansaturation (>C = C<) Alkenyd groups include othenyl,
propenyl, 1,3-butadienyl, and the like. A‘éky‘ﬁy} may bave fom 2 to about 10
carbosn aiorns, &g, fron 2 to © varbow atoms of T o 4 carbon ators,

{0024} “Alkyny!™ is a subset of “alky?” and refers 1o an aliphatic group
containing al least one carbon-carbon triple bond, The term “alkynyl” is alao
meant © inclode those groups having one triple bond sud one double bond,
[0025] “Alkoxy” refers to the group -O-alkyl, wherein the alkyl group way be
optionafly substituted. Alkoxy includes, by way of example, methoxy, ethoxy,

I-PROPORY, 18OPTOPOXY, n-butoxy, t-buloxy, scc-hutoxy, and n-petoxy.
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00261 “Acyl™ refies o a group ~U=OR, where Ris hydrogen, alkyl,
oycloaliovl, oveloheteroatlovi, aryl, arylalkyl, hetercalkyl, betevoaryl or
heteroarylalkyl as defined hovein, sach of which may be optionally substiuted, as
defined hersin. Representative exanplos include, it are not limted o fovayl,
acetyl, eyleohexyloarbonyl, cyclohexylmethyl-carbonyl, benzoyl,
hensyloxyearbonyl and the ke,

{00271 “Asnide” refers 1o both a “Coamido” group which refers to the group -

wherein BY and R® are mdxramiﬁmi\' selected from the group consisting of
hydvogen, alkyl, aryl, heteralkyl, beteroary! (wack of which may be optionally
substituted), and where BY and R are optionally joined together with the nitrogen
or carbon boond thereto to form an optiorally substitated heterncoycloalkyl
[BO28] “Aming” refers to the group -NR'R® whereln B and R are independently
selectad from the group consisting of hydrogen, alloyl, aryl, hetevalliyl, hutersaryl
{zach of which may be optionally substituted), and where R and R® are
sptionally jpined together with the nitrogen bound theret tn forma
haterocyeloalkyl or hateroaryl heteronry! {each of which may be optionalty
substitated),

[6629] “Amidine” refers 1o the group -CHNRYNRTR® where RS, R, sod R are
independently selected from the group consistiog of hydrogen, alkyl, aryl,
heteralkyl, beteroary! (sach of which may be optionally substitated), and where
RY and K are optionally joined together with the nitrogen bound thereto to form a
beteroeyeloalky] or heteroaryl {cach of which ray be optionally sebstituled).
[6838] “Aryl” refers fo a grop with one e more arvmatio tings. It may be a
stngle avomatic ring or vuiltiple aromatic rings which are fusad together, linked
covalently, or linked via one oy more such as a methylene or ethylene molety.
Arxyl groups inchude, bat are ot Hmited {o, those groups derived from
acenaphthylons, anthracene, soulene, benzene, biphanyl, chevsene,
eyclopentadienyl sion, diphenyhnethyl, flaoranthere, Quorene, indans, indene,
naphthalene, perviene, phenalene, phenanthrene, pyrene, tiphenylene, and the

Tke. Aw aryt group comprises from 5 te about 20 carbon atoms, e.g., from $o

SUBSTITUTE SHEET (RULE 26)



WO 2017/059252 PCT/US2016/054780

T

20 carhem sfoms, &y, from 5 to 10 carbon atows, To some ambodiments, ary! is a
a single aromatic ring or multiple aromatic rings which are fused together,

[BO3E] “Arylalky!™ (alse “araikyl”) vefers to an aryl group attached to an ally
group, Arvlalioyl groups wnclude, but are not limited to, benzyl, tolyl,
dimethylphenyl, -phenylethan-1-yl, 2-naphihylmethyl, 2-naphthylethan-1-y1,
paphithobenzyl, phenylvinyl, diphenylmethyl, and the like. For axamyple, the
“arylalkyl™ may be attachod to the rest of the sompound of formula (1) through
the aryi group. Aliematively, the “arvlalkyl” may be attached to the rest of the
compound of formula (1) through the alkyl gronp. Where specific alkyl moietics
ar intended, the nomenclature arvlalkanyl, arylalkenyl andfor arvialkyny! may
o used. An arylatkyl group comprises from 6 to about 30 carbon atoms, e.g. the
alky! portion of the arylalkyl group can comprise from 1 to about 10 carbon
atoros and the aryl portion of the arylalkyl group can comprise from § 1o about 20
carbor atoms. In some fostances an arylalkyl group comprises from 6 (o about 20
carbon atoms, e.g. the alkyl portion of the arylalkyl group can comprise from 1o
about 1€ carbon atoms and the aryl portion of the aryialkyl groop can comprise
from 3 to about 10 carbon aturos,

H032] “Aryloxy” refers to the group -O-~aryl, including by way of exanple,
phenoxy and naphthoxy.

B33} “Aside™ refers to the group -Na.

[B034] “Borovic acid” refers to the group ~B{OH),.

[B035}] Bovonic acid exter” refers to an eater derivative of a boronic scid
compound. Suisable boronie acid ester derivatives include those of the formula -
B{OR}» where R is hydrogen, alkyl, aryl, arylaliyl, beteroalkyl, or heteroarvl,
each of which may be optionally qubstituted. For example, buronic acid sster may
be pinacol ester or catechol ester.

[0036] “Carbocyele” mr “carbueyelyl” refers to a saturated, partially unsaturated
or aromaiic ring having 3 to 7 carhon atoms as 8 monocyele, 7 to 12 carbon
atoms as a bicyels, sud up to about 20 carbon atoms as a polyeycle, Monocyelic
cavboeycles bave 3 to 6 ving atoms, still more typically S or 6 ring atoma.
Bicyel carbocyeles have 7 to 12 ring atoms, £.g., arranged as a bicyclo (4,8),

(5,3} (5,6) or {06,6) aystern, or § ot 10 ring ators arranged a8 a bieyeloe (3.6) or

SUBSTITUTE SHEET (RULE 26)



WO 2017/059252 PCT/US2016/054780

H
oy
—

(6,5} systeyn, Carboeyeles includes aromatic and pop-aromatic nuwmo-, bi-, snd

poly-cyclie rings, whether fused, bridged, or spive. Non-limiting examples of

monoecyelic carbocyeles include the cyeloalloyis group such as cyclopropyl,
velobutyl, cvelopentyl, Leyclopent-1-enyl, Leyelopent-2-envl, 1-oyclopent-3-

unyi evclobexyl, T-ovelohex--enyl, F-ayelohex-Z-onyl, T-eyelohex-3-enyl or

gyl grovps such as phenyl, and the ke, Thus, “carbocyele,” a5 used herein,

enconpasses but is not Hiotled fo “aryl”, “pheny!” and “hiphenyl”

[137] “Carbamoy!™ vefers to the group ~CEONRR® where R and R are

defined as in “amine” abovs.

{6838] “Carbonyl” refors to the divalent group ~C(O) whach is equivalent

b Oy

0036 “Carbogyl” or “carbony” refers (o <UO0H o salts thereof,

[ “Carbosyl i—)&iie Tor “carboxy esier” rofors (o the groups ~C{OYIR,

wherein R is hydrogen, alkyl, arvl, arylalky, heteroalkyl, or heteroarvl, each of

which may he optionally substihsted. In one erabodinsent, B s alkyl, aryl,

arylallyl, heteroalkyl, or heteroaryl, sach of which may be optionally substituted.

{41 “Cvane” or “carhonisile” refurs to the group -CNL

043] “Cyeloalbvl” is a subset of “alkyl” and vefers o a saturated or partially

saterated cyclic group of from 3 to ahenit 1) carbon atoms and no ring

heterostoms and having a single ring or puitiple rings meluding fused, bridged,

and spdro ring systens, For multiple ting systems having avomatic and non-

avomadic tings that have no ring heteroatons, the teom “eyeloalkyl” applies when

the point of attackment §s at & non~aromatic carbon atm {8, §,6,7.8-

tetrahydronaphihalens-3-v1). The tetm “oyeloalky?” neludes cveloallenyl

groups. Examples of oyeloatkyl groups include, for mstaner, adamaniyl,

eyclopropyl, cyclobatyl, eyclopentyl, oyclonatyl, and eyclohexenyl.

00431 “Granidine” rofers o the group -NHOGNHIN,,

[3644] “Halo” or “halogsn” refers to floove, chilovo, bromo and 1odo.

048] “Haloatky!™ velers to substiniion of alkyl groups with 1 to § o, in som

ambediments, 1t 3 halo groups, e.g., CHOL -CHGE, -CH B, <CFCIB -

CHLOHCLL ~CHCHLE, <CF,, ~CHLOF,, -CILCUL, and the like, and forther
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wwludes those alkyl groups such as pertloorsalky! fo which all hydmgen atoms
are replaced by fhurine atoms,

{idde] “Haloaryl” refers to aryl groups with one or mave halo or halogen
subsiituents, For example, haloaryl groups inchude phenyl groups in which from
1 to § hydrogens are replaced with 2 halogen, Haloaryl groups inchude, for
example, fluorophenyl, diftvorophenyl, wiffuorophenyl, chlorophenyl,
clorofluorophenyl, and the like.

[8047] “Heteroalkyl™ vefers 1o an alkyl group tn which one or more of the carbon
aloms (and any associsted hydrogen atoms) ave esch independently replaced with
the same or ditferent hetersaton or heteroatorie group. For example,
hetercalkyl may inclode 1, ¥ or 3 heteroatomic groups, e.g. 1 hetercatomic group.
Heteroatome include, but are net limitad to, N, P, €, 8, ¢do. Heteroatomic groups
mchude, bt are not limited to, NR-, <O, -8, -PH-, -POY-, -8{0)-, -S{Cy-, and
the like, where R is H, alkyl, avyl, eycloalkyl, heternalkyl, heteromryl o
eyeloheteroatkyl. The term “heteroallyl” instudes heterocyeloalky! (a eyvelic
hetercalkyl group), alkyl-haterocycloalkyl (a Hooar or branched aliphatic group
attachad to a cyclic heteroalky! group), and the like. Heteroalld groups inchude,
but are not hmited to, ~OCH,, -CHOCH;, -8CH;, ~CHRSCH, -NROH,, -
CHNROH;, and the Bike, where Bois hydrogen, slkv, aryl, arylalkyl, heteroaliovi,
ov heteroaryl, each of which may be optionally substituted. A heteroally] group
conmprises from 1 {0 about 10 carbon and hetero atoms, e.g., from | o 6 carbon
and hetero atovms,

[0048] “Heteroary!” refers to an ary! group in which one or more of the carbon
atoms (and any associated hydrogen atemny) are cach independently replaced with
the sume or ditferent hetereatums, as defined above. For exaniple, heteroaryl
may include 1, 2 or 3 heteroatomie groups, e.g. 1 hetomatomic gronp. Heternaryl
groups inchude, but ave vot Himued to, groups derived from acriding,
benzotmidazole, benzothiophens, benzofuran, benzoxazole, benzothiarole,
catbazole, carboline, cinnohne, fuvan, imidazole, imnidazopyriding, indazole,
dole, indoline, indolizine, isobenzofuran, isnchronmene, isnindole, soindoline,
woquinohine, isothiazole, isoxazole, naphthyriding, oxadiazole, oxazole,

perimidive, phenanthoidine, phenanthroline, phenasing, phthalazing, pteriding,
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puring, pyan, pyrazing, pyrazole, pyridazine, pynidine, pyrinudine, pyoole,
pyrrslizine, quinazoling, quinoling, guinohzive, quinoxahue, teteazole,
thisdiazote, thinrole, thiophens, inasple, xanthene, and the like. A heteroaryl
group cotaprises from § to about 20 carbon and hetero atoms in the ting ot vings,
. from § o 20 carbon and hetero atoms, e.g. from 3 to 10 carbon and helero
atoms,
[0849] “Heteroarylalkyl” refers to an arvialky? group in which one or more
carhon atoras (and any associated hydrogen storns) are independently replaced
with the same or differem heteroatomns, as defined above. For example,
beteroarylalkyl may include 1, 2 or 3 hetervatonue groups. Heterparylatkyl groups
tclude, but are no lontied o, groups decived from hetersaryl gronps with alkyl

substiiuents {o.x. methyipyoding, dimathylisoxazols, slc.), hydiogenated

heteroaryl groaps {dihydrogquinelines, e.g. 3,4-dilydroquinoling,
dibydmisc-quin.oliz;u—:s, a.g. | 2-dihvdroisoquinoline, dikydrowndazole,
irahydroimidazole, gic.), oindoling, isoindolones {e.g. isoindolin-L-ong},
dihydrophithalazine, quinolinone, sple{eyelopropana-1,1-isoindolinl-3-one,
difpyridin-2-yDmethyl, dipyridine3yDmethyl, di{pyoidin-d-vimethyl, and the
like. A heterparviatkyl group comprises from & to about 30 carbon and helero
atovos, for example from 6 to about 20 carbon and hetero atonis,
10658] “Heterocyoloalky! is 1 subsat of “heteroalkyl” and vefers fo o saturated
or wnsaterated cycloaliod group in which ene or more carbon atoms {and any
associated hydrogen atoms ) arg fndependently replaced with the savoe or different
hedercatom. Heteroatoms melude, but ave not nnled to, N, PO, 5, ete. A
heteronyeloalkyl group may alae contain 2 charged heteroatom or group, o.8., 4
quiaternized avumoniom group such as MR- wherein R s alkyl, e.g., methyl,
ethyl, ete, Heterooycloalkyl groups inclode, but are nol Hmited to, groups
derived from epoxide, imidezoliding, morpholine, piperazine, piperidine,
pyraralidine, piperiding, pyrohidine, pyrrolidinons, tetrabydrofuran,
tetrahydrothiophens, dihydropyridine, tetrahydropyoding, quinueliding, N-
bromopyroliding, N-bromopiperidine, N-chloropyrrolidine, N-chlovopiperding,
an N.N-dialkylpyrrolidiniom, such as N M diosthyipyrrolidivaum, a MN-

dialkylpiperidinivim such as N N-dimethyipiperidinmn, and the ke, The
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heterocyeioalkyl group comprises from 3 fo about 10 carbon and hetere atoms in
the ring or tings. In some ambodiments, heterncycloallyl inclodes 1, 2 or 3
heteroatonue groups.

{8631] “Heterocvels™ or “heterocyelyl” as uaed hevein includes by way of
exanmple and not Hmiation thoss heterocycles deseribed in Pagustie, Leo A

Pringiples of Maodern Heteroeyelic Chemistry (W.A. Benjamin, New York,

......

presenty, 1 partionfar Volumes 13, 14, 16, 19, and 28; and 1 Avt. Chem. Soc.
{1960} 82:5566. In one specific embodiment of the inveniion “heteroeycle™
wncluades a “carbocyele™ as dofived hereln, whergin one or wore (e.g. 1, 2, 3, ov 4)
carbon atoros heve been replaced with & heteroatorn (e, O, N, Far §). The
ternts “heterceyele” or “heterooyelyl” includes saturated rings, pactially
unsatarated rings, and aromatic rings (L., heleroavomatic rings), Heterooyeles
meludes aromatic and non-gromatic mono-, b, and poly-cyclic tings, whether
fused, bridged, o spivo. As used herein, the term “heteronyole™ encompasses, but
15 not limited to “heteroaryl."Substituted hetercoyelyls include, for sxsmaple,
heterocyelic rings substituted with any of the substituents disclosed herein
including carbony! groups. Examples of beterooyeles include by way of example
and not limitation pyridy], dihydroypyridyl, tetralydeopyridyl {piperidyl),
thiazolyl, tetrahydrothisphenyl, sulfor oxidized tetrabiydrothiophenyl,
pyrimidinyl, furanyl, thienyl, pyoolyl, pyrseolyl, inidazolyd, teteazolyl,
beneoturanyd, thianaphthalenyl, indolyl, indolenyl, guinolinyl, isoquinolinyl,
benzimidazolyl, prpenidinyl, 4-piperdonyl, pyreolidinyl, azetidioy, 2-
pyrrolidonyl, pyrrolinyl, tetrahydrofuranyl, tefrahydroguinelingd,
tetralydeoisoquinolinyl, decabivdeoquinedingl, octahydridsoguinotingd, azovinyl,
triazinyl, 6H-12 5 -thiadiazinyl, 2H,6H-1,5,2-dithiazinyl, thienyl, thianthrenyl,
pyranyl, isobenzoforanyl, chromenyl, xavthenyl, phenoxathiny, YH-pyrrolyl,
ixothiazolyl, tsoxazolyl, pyrszingd, pycidszinyl, tndodizinyl, isoindolyl, 3H-
indulyl, IH-indazoly, purinyl, 4H-quisolizinyl, phtbalazinyl, naphityridingd,
qunoxaiinyl, quinazolinyl, cimuelinyl, pleridingl, 4aH-carbazolyl, varbazolyl, B

carbolinyl, phenanthridinyl, acridinyl, pyrimidiny, phenanthrolingl, phenazinyl,
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phenothiaziny!, furazanyi, phennxazinyl, tsochrotunyl, chromanyl,
imidazobidinyl, midazolingl, pyracoldingl, pyrazolingt, piperazinyd, wdolinyl,
goindolinyd, quinuclidinyl, mospholinyl, oxazolidisyl, bevzottiazolyl,
benzisexazobyl, oxindolyl, benzoxarolinyl, isatinoyl, and hs-tetrahydrofuranyt.
{80582} By way of example and ot Bratfation, carbon bonded heterocycles are
bonded at position 2, 3, 4, §, or 6 of 2 pyridine, position 3, 4, § or 6 of s
pyridazine, position 2, 4, 5, ov 6 of 4 pyrividive, position 2, 3, 5, or 6 of a
pyrazine, position 2, 3, 4, or 3 of 2 furan, totrabydrofurgn, thiofuran, fuophene,
pyrrole or teteahydropyrrole, position 2, 4, or 3 of an oxazole, mmidazole or
thiazale, posttion 3, 4, or § of an soxazxole, pyrazole, or isothiazele, posttion 2 oy
3 of an azividine, postitenc 2, 3, or 4 of an azetiding, posttion 2, 3,4, 5,6, 7, or ¥
of a quinodine or position 1, 3,4, 5,6, 7, ot ¥ of an isoquinoline. Stifl more
typically, carbon bonded heterooyeles melude 2-pyridyl, 3-pyridyl, dpyridyl, 5
pyricyl, Gopyridyl, 3-pyridazinyl, 4-pyndazivyl, S-pyridaznyt, O-pyrdaanyl, 2-
pyrivattinyl, dpyrimidinyl, S-pyeimidingd, 6-pyrimidingl, 2-pyrazinyi, 3+
pyrazinyl, S-pyrazinyl, S-pyeznyl, 3-thiazolyl, 4-thiazolyl, or S-huaxolyd. By
way of exsraple and not Bmitation, nitrogen bonded heterooyeles are bonded at
posittion 1 of an aziridine, azetidine, pyrole, pyrrolidine, 2-pynaiing, J-pytroline,
imidazole, nddarohidive, -troidaroline, I-imidazahine, pyrazole, pyrazelng, 2-
pyravoling, J-pyrazoling, piperidine, piperazing, fndole, indohine, TH-indazole,
position 2 of a isomdole, or sondoling, position 4 of & morpholing, and position
9 of a carbazole, or Pecarboline. St more typicsily, nitrogen bonded
feteroeyeies fnchude Tamnidyl, Tazetedyl, Lpyrrolyl, Lamidazolyl, T-pyrazolyl,
and b-pipenidingt.

{B083] “Hydrazing” vefors to the group -NHNH,.

{0854} “Hydroxy” or “hydeoay!l” retfers to the grouy ~CH,

[H858] “Tmino™ refers to the gronp -CENR - wherein R s hydrogen, alkyl, anyl,
arylalkyl, beteroalkyl, or heteroaryl, each of which may be optionsily substiuted,
[B056) “Natro™ refers to the group ~-NOh.

[8057] The terms “optional” or “opticually” meav that the subseguently

dessribed eveat or cireumstance may but peed not seeur, and that the deseription
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includes instances where the event o ciraumstince oceurs and instances in which
it does not.

USR] “Oxide” refers to products vesulting from the oxidation of vre or more
heteroatoms, Exaroples include N-oxides, sulfoxides, and sulfones.

[8889] “Oxa” refers to a double-bonded oxygen (=0}, Tn compounds where an
ox0 group is bownd to an sp’ i rogen atorg, an Neoxide is indicatad.

[0988] “Raceroates” rofers 10 a mixture of enantinmera.

(9651] “Stereoisomer” or “seremisomers” refer to compounds that differ in the
chirality of one or more stereoceniors. Stereotsomers include snantiomers and
diastercomers. The compounds may exist in stercolsomerie Torm 1if they possess
one of prors asymmetnie centers or a double bond with asynunetow substitution
and, therefore, can be produced as individual sterecisomers or as miktures.
Unless otherwise indicated, the description is intended to include individual
slerecisomins a3 well 38 mixtures, The methods for the determination of
stersochumistry and the separation of stereoisomers are well-known in the avt
{see, e.g, Chapier 4 of Advanced Organie Chemistry, 4th ed,, 1. March, Joha
Wiley and Sans, New York, 1992},

[B062] “Substituted” (as in, e.g., “substituted alkyl”) vefers to o group wherein
ope or more hydrogens have been independently replaced with one or wore
substituents meluding, but not Hmited fo, alkyl, alkenyl, alkyoyl, alkoxy, acyl,
amins, aptido, amidine, aryl, axido, carbamoyl, carboxyl, carhoxyl ester, cyana,
guanidine, halo, haloalkyl, heteroatkyl, hetervaryl, heterocycloalksd, hydrony,
trydrazine, hydroxyl, imine, oxe, nitro, sulfinyl, solfouic acid, sulfonyl,
thiogyanats, thiol, thions, or combinations thereof, Polymers or similar indefinii
structures arrived at by defining substituents with further substibuenis appendad
ad mfinitum (.., a substituted aryl having 2 substituted alloyvt which is tsslf
substitaied with a substituted aryl group, which is finther substituied by a
substitited heteroalky! group, sfe.) are not intended for inclusion herein. Unless
otherwise noted, the maximum number of serial substitutions in componnds
deseribed herein is theze, For example, sertal substitutions of substituted aryl
groups with two other sobstitated acyl groups are Hmited to -substitnied

aryis{substituted aryD-substituted avvl, For example, in some embodiments,
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when a group deseribed above as being “optionally substituted” is substitated,
that sabstituent is itself unsubstituted. Sivailady, it 18 understood that the above
definitions are not intended to molude mnpsrmiasible substitution pattems {e.g.,
methy] sabstituied with § fleoro groups or heleroary] groups having two adjacent
oxygen ring atoms). Such imparmissible substitution patterns are well known to
the skilled artisan. When used to wodify a chemical group, the term
“cubstituted” may describe vther chemical groups defined hevein. For example,
the torm “substitited aryl” includes, but is pot lmted to, “arvlalkyl” Generally,
substituded groups will bave 1 to 8 substituents, 1 10 3 substituents, T or 2
substituents or 1 substituent. Alematively, the optionally substifuted groaps of
the mvention may be wnsobstituled.

063] “Salfonyl” refors {o the divalent growy -5{O%-,

[8864] “Tantomer” refors to allemate fooras of 8 componnd that differ fo the
position of a protow, such ss snol-keto and ne-shanine tautomers, or the
fantosneric forms of hoteroaryl groups contaming s ring stom aftached to both a
ring -NH- moiety and a ring =N- moiety such ax pyrazedes, towdazoles,
bensinudazoley, trigzoles, and tetrazoles.

[E068] “Thiccyanate” refers to the group -SUN,

[B066] “Thind” refors fo the groop SHL

18067] Thions™ refors to a thioketone (=8} group.

10068] “Pharmacewtically acceptable” refors to conppounds, salts, compeositions,
disage forms and other materials which are usetul in preparing a pharmaceutical
compeosition that is suitable for veterinary or human pharmaceutical use.

18869] “Pharmacentically aceeptable salt™ refirs to a salt of & compound that is
pharmaceutically acceptable and that posseases {or cag be vonverted to a form
that posasssea} the desired phermacologicsl sctivity of the pavent compound.
Such salts nclude seid addition salis formed with inerganic acids such as
hydeochionic acid, hydrobromie acid, sultiric acid, mine acid, phosphoric acud,
and the ke or formed with organde acids such as seotic acd, benzenesulfonic
acid, berwoie acid, camphoraulfonie acid, cilvie aeld, ethanesulfonic acid, fomaric
acid, glucoheptonic acid, gluconic acid, factic acid, valeie actd, malome auid,

mandelic seid, methanesalfonde acid, 2-napththalenesalfonic aad, oleie acid,
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palnntic acid, propionie acid, steane scid, sueeinic aeid, tadare aeid, p-
tolnenesulfonic goid, trimethylacetic scid, and the like, and salts formed when an

acidic proton present in the parent compound is replaced by either a metal ion,
e.g., an alkali moetal ton, an alkaline sarth fon, or an alumimam fon; or coordinates
with an organic base such as diethanolamine, wisthanolaming, N- '
wethyiglocamine and the like, Also included in this definition are sramonnmm
and substituted or quaternized armonion salts, Representative non-limiting lists
of pharsacentically acceptablo salts can be found in 8. M. Berge et al., I, Pharma
Ser., 66(13 119 {1977}, and Remington: The Science aud Practice of Phasmacy,
R. Heodvickson, ed,, 21st edition, Lippincott, Wiliams & Wilkins, Philadelphia,
PA, (2005), at p. 732, Table 38-3, both of whith are hereby incorporated by
reference heran,

{0878] The following abbreviations may also be used: AcOH: acetic acid;
nbulis s-buivilithiom; CC eolunu chromatography; Csa0yy ceshum cwbonate;
CHoCly or DOM: dichloromethane; CHiMgl: methyl magnestum iodide; CoCly:
copper chloride; DAST: (dicthylaninejsulfie safluoride; DEAD: disthyl
azedicarboxylate; DIRAL: dimobutylaluminum hydride; DIPEA:
disopropylethylaraing; DME: dimethviformamide; DMSO: dimethy] sulfoxide;
BN triethylarine; BtOAC ethyl acetsie; BIOM: othanol; go gram{x); h: hour;
Ha: hydvogen; HBr hydrogen bromide; HCL hydrogen chloride; ThHO: water;
Hahy: hydrogen peroxide; HPLC: high performance liquid chromatography;
KON potsssiu cyanide; LHMDS: Gthive hexasmethyldisilozide; LialHa
lithiem aluinam hydride; LIOH: hithivm hydoside; M: molay; MeCN:
seetonitrite; Mel: methyt todide; MeOH: methanol; MpSO,: magnesion sulfate;
MeCOn magnesium carbonate; gt millilgram; MsCl mesyl chloride; mmad:
oullimedes b milltliter; sodiow hydrogen sulfite; mUPBA: meta
chloroperonybenzoie acid, No normality; Np: nitrogen; NaxCOq: sodinm
carbonate: NaHO0y sodiven bicarbonate; NaNGy: sodium nitrite; NaOH: sodium
ydroxide; NasS: 04 sodiom bisulfate; Na:SOy: sedivn sulfaie; NBS: N-
bromusuccintmide; NHgCL ammoniom chioride; NHOAC amimonium acetate;

NMR! puclesr magnetic resonance; PA/C: palladium on carbon; FPhs: tripheny!

SUBSTITUTE SHEET (RULE 26)



WO 2017/059252 PCT/US2016/054780

TN

phosphine; OH: isopsopy! aleshol; RT room temperstore; SOQC: thiony!
chloride; THF: tetrabydrofuran; TLC: thin layer chromatogeaphy; ul: rieroliter,
B671] Tt is understood that coanbinations of chendeal groups may by used and
will be recognized by persons of ordinagy skill in the art. For mstance, the group
“hydroxyalkyl™ would refer to a hydroxyl group attached to an alkyl grovp. A
geeat pumber of such combinations way be readily eovisaged.
{6072 Cormpounds of 2 given forouls deseribed herein encompasses the
compound disclosed and all pharroacentically acoeptable salis, esters,
stereuisemers, fautonsets, prodrugs, solvates, and devterated forms thereef, anless
otherwiss spogified.
18073 “Effective amount” or “therapeoticadly offective amount” means the
amount of a compound of molessle described heremn that reay be elfective to
eticit the desived biolugical wr medical rosponse. These terms include the amount
of 4 covapound that, when administered 1o a subject for treating & discase, i
sufficient to offect such trestment for the disease. The effective amount will vary
depending on the compounsd, the disorse and ity sevenily and the age, weight, #ic,
of the subject to be teated.
[8074] In ansthor aspoct, provided herein 13 2 reethed for treating a lumaan who
is “refractory” fo a cancer frostment of who 18 in “relapes” aller treatment for
cancer (e.g., 2 hematologic malignancy). A subject “refractory” to an anti-cancey
therapy means they do not respond io the particalar treatment, also referred to as
resisiant. The caneer nuy be resistant to treatment froms the beginming of
treatinent, or may becorne resistint during the course of weatment, for example
after the treatreent has shown some effect on the cancer, but net anovgh to be
considersd & remission or partial remission. A subject n “relspse” means that the
cancet fas returned or the sigos and svmpieras of cancer have retumned after a
porind of improvenent, o.g, after a weatvwnt bas shown effective reduction in the
cancer, sach 85 after a subject 18 in reraission or partial remission,
FB075] In soime variations, the uman is () veftactory to at least one anti-cance:
therapy, or (18} in relapse affer treatment with at least one anti-caneer therapy, o

basth (1) and (3}, In some of embodiments, the hunian is refractory to at feast fwo,
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at loast theee, or at teast fowr snti-cancer theeapies (incleding, for sxanple,
siandard or expermmental chemotherapies).
[BH76] “Subject” and “subjects” refor to buman in need theveof may ba an
individual whe has or is suspected of baving a sancer. In some of variations, the
human is at risk of developing a caneer {2.2., 2 buman why is genctically or
otherwise predispoesed to developing a cancer§ and who has or has not besn
diagnosed with the cancer. As used haveln, an “at tisk™ subject is a subjoct who
1o atvisk of d ’Vcinmne caneer {e.¢., 4 hevnatologic malignascy). The subject may.
ot roay not have detectable disease, and may or may not have displayed
detectable discage prior to the treatment methods deseribed hevein. An at risk
subject yoay bave mne or more so-calied gk faciors, which are measurable
parameters that correlate with doveloproent of cancer, such as deseribed horsin, A
subject having oue or mote of these risk factors has a higher probability of
developing eancer than an fndivideal without these risk factor(s). These risk
{actors may include, for example, age, sex, vace, diet, history of previous discase,
presence of precursor disease, genctic (e.g, hereditary) considerations, and
environmenial exposure. In some embodiments, a human af risk for cancer
weludes, for mamph a human whose relatives have sxperienced this disease,
andd those whese risk i3 deternined by analysis of genetic or biochenical
markers. Priov history of having cancer vaay also be 1 risk factor for instanees of
CARCET TRCUTIONES
{0877} Asused heretn, “trestnent” or “treating” is an approsch for obtaining
benetlicial or desived results including clindeal vesulis, Benafizial or desired
clinical results may fnclude one or more of the following:
(i} intbiting the disease or condition (e.g., decreasing one of mor
symptoms resulting frowm the dissase or condition, and/or diminishing the axtent
ol the disease or condition);
gy slowing or arresting the development of vme or more clinical symyptoms
associated with the disease or condition {e.g, stabilizmg the dﬁsﬁne or conditivn,
preventing or delaying the worsening or progression of the disease or condition,
anil/or preventing or delaying the spread (v g., metastasis) of the diseass oy

condition); andfor
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(i rehioving the disgass, that 18, causing the regression of clinwal symptoms
{e.g., amwhiorating the disonse state, providing partial or total remission of the
disease or condition, enhancing sffect of another medwation, delaying the
progression of the disease, fncrcasing the guality of life, and/or prolonging
survival ).

{80781 In some vanations, “delaying” the development of a disease or condition
means (o defer, Mader, slow, rstard, siabilize, snd/or postpone developrent of
the disease or condition. This delay van be of varving lengths of time, depending
on the fastory of the disease or condition, and/or sulsject being treated. Tor
example, a method that “delays” development of & disease or condilion s a
methad that reduces probability of discase or condiion developniznt i a gven
time frame ansdfor reduces the extent of the disease or condition i a given tits
frame, when compared to not using the wethod. Such comparisons are iygﬁcaily
based on cliesl studies, esing ¢ stabstically significant nomber of subjeots.
Diisease or condition development can be detectable using standard methods, such
a8 rouding physics] exams, mammography, imaging, o biopsy. Development yoay
also refor to disease or condition progression thad may be initially undetectable
and includes ocoutrence, recurronce, and onset.

{379

{6088 Keference to “abont™ a value or parameter beretn includes {and descoribes)
ermbodiments that sre divected to that value or parameter per se. Ty certain
embodivnents, the teym “about” inchudes the indicated amount + 10%. v other
smbotiteents, the term “about” includes the mdicated amount + 5%, In cortain
other erobodiments, the ter “about” includes the indwated amount & 1%, Alse,
to the trm “about X7 inclodes deseription of VXY, Alss, the singular forms "a”
anad "the" fnchude plueal references undess the context cleurly dintaten

otherwise, Thus, e.g., reforenee o "the compound” includes a plarality of such
somponnds and reforence to "the assay” fncludss reforence 10 one or mere assays

and equivalents thercof koown to these skilled in the art,

Antibodies
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[B081] As used herein, the term Mantibody® means an iselated wr recombinant
polypeptide hinding agent that comprises peptide sequences {e.g., variable region
sequences) that specifivally bind an sntigenic epitope. The ferm ts used fn iy
broadest sense and specifieally covers movoclonal satihadies (ncluding full-
fength monoclonal antibodies), polyelonal antibodies, human antibodies,
humanized antibodies, chimaeric antibudies, nanobodies, disbodies, multispecific
antibodies {e.g., bispacific antibodies), and antibody fragments including but not
linnted to Fy, sebv, Fab, Fab' F(ab'y; and Falw, so long as they exhibit the desired
biological activity. The term “human antibody™ refers to antihodies containing
sequences of human origin, except for possible non-homan CDR reglons, aud
does not unply that the full structire of an fmmunoeglobdin moleculs be present,
only that the astibody has minimal immuonogenic offect fn s huroan (.., does not
induce the produoction of antibodies 10 jtself),

HHIEZ] An "mntibody Fragment” comprises  portion of a fili-length antibody, for
exarople, the antigen binding or vatiable region of a fll-length sntibody, Such
antibody fragments moay alao be reforred to hevein as “functional fragments: or
“antigen-banding fagments”. Examples of antibody fragrents include Fab, Faby,
Fab'), and Fv fragments; diabodies; linear antibodies (Zapata er o, (1995}
Protein Eng. B(HIRTGST-1082); simgle-chatn antibody moderules; and
multispeeific antibodies formed from antibody fragments, Papain digestion of
antibodies producss two identical antigen-binding fragments, called "Fab®
fragments, esch with a single antigen-binding site, and o residual "Fe" fragment,
& designation reflecting the ability to crystallize readily. Pepsin treatiment vields
an F(ab'y: fragment that has two antigen combining sties aud is still capable of
cross-linking antigun.

[BO83] "Fv" is the sintmon antibody fragment which enndains a complete
antigen-recognition sud -hinding site, This region consists of a dimer of one
heavy- and ane light-chain variable domain in tight, non-covalent association. It
is in this configuration that the three complementarity-determining regiong
{CDRs) of each variable domain interaet to define an antigen-binding site on the
surface of the V-V dimer. Collectively, the six CDRy confer antiger-binding

specificity to the antibody, However, even a single variable domain {or an
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isolated Vi or Vi, tegion comprisiug enly thre of the six CIMs specific for an
antigen) has the ability to recogrize and bind sutigen, although geverally al a
lower affinity than does the entire F fragment.

[B084] The “Fa” fragiment also contams, in addition: to heavy and light chain
ariable reglons, the constant domain of the light ehain and the fiest constant
domain (CH ) of the heavy chain, Fab fragroenis were originally obsarved
following papain digestion of an antibody. Fab' fragments Hiffer from Fab
fragmerds in that Flab) fragments contatn several additional residues at the
carboxy terminus of the heavy cham CH, dosain, wneluding one or morg

cysteines from the antibody hinge region. F(ab’) fragments contiin two Fab
fragments joined, near the lange region, by disulfide bonds, and were orginally
observed following pepsin digestion of an antibody, Fab'-3H s the designation
hevein for Fab' fagments in which the cysteine residue(s) of the constant domatns
bear a free thiol group. Other chenmcal couplings of antibody fragments are also
known,

[B08S] The “Hight chaing” of antibodies (imwoglobubing) from any vertebrite
spacies can be assigned to one of two cearly distinct types, called kappa and
tambida, based on the andso acid sequences of thelr comstant domains.

Depending on the andne acid seguence of the conatant domain of their heavy
chains, immmagiobuling can he assigned to five major classes: IgA, Ighl, gk,
Te(3, and [gM, and several of these may be further divided mio subclasses
{isotypes), e, LeGl, TG TeGl, Tp(d, {gAl, and [gA2.

(00861 "Single-chain Fo' or "sFv" or "sebv? antibody Tragments comprise the Vi
and V. domaing of sidibody, wherein these domains are present m a single
polypeptide chatn, To some ewbodiments, the Fv polypeptide further comprises a
polypeptide Hoker betwean the Vi and Vi domains, which epables the alfv {o
form the desived structire for antigen binding, For a review ot sFv, see
Plockthun, in The Pharmacology of Monoclonal dnnbodies, vol. 1173 {Rosenburg

and Moore eds.) Springer-Verlag, New Yogk, pp. 269-315 (1994},

[HIRTE The tenn “diabodies” refors fo small antibody fagments with two
antigen-hinding sites, which fragroenis coraprise a beavy-chan variable domain

(Vi) commevtad to a light-chain variable domain {Vy} in the same polypeptide
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chain {V-Vi) By using a Hinker that is oo shott to allow painng botween the
two domains oo the sanie chain, the domains are forced to pair with the
complementary domains of suother chaix, thereby creating two antigen-binding
sites, Diabodies are additionally deseribed, for example, in BP 404,097, WO
9311161 and Holtinger ef of (1993) Proc. Newl, dead, Sci. USA 916444-6448.
O08R] An "isolated” antibody is one that has been identified and separated
ardfor recoversd from a component of its nateral envirooment. Components of
iis natural envivonment may include enzymes, hormones, and other profeinaceous
or nonproteinacens solutes. In some embodiments, an isolated antibody is
purttied (1} to greater than 95% by weight of antibody as delermined by the
Leswry method, for example, more than 99% by weight, (2) to a degree sufficient
fo ahtain at least 13 residues of Neterroing] o internal dmino acid ssquence, 2.,
by use of a spinning cup sequenator, or (3) 1o homogeneily by gel electrophoresis
(e.g., SDS-PAGE) wider reducing or nonreducing vonditions, with detection by
Coomassie blue or silver stain, The term "iselated artibody” includes an
antibody fn sinowithin recombinsnt cells, since at least one component of the
anttbody's natural enviconment will not be present. In certain enthediments,
wolated anttbody is prepared by at least one purification step.

[B089] As used herein, “inununorcactive” refers to antibodies or fragments
thereof that are specific to a sequence of amino acid residues Chinding site” or
“epitope”), yat if are cross-reactive to other peptides/proteins, are rust toxic at the
fevels at which they are formulated for admmisiration to boman use, "Fpitope”

gen capable of forming a binding interactivg with

=

refers to that portion of an anti
an sntibody or antigee binding fragment thereof. An epilope can be a linear
peptide sequense (Le., “continwous™) or can be coroposed of nuncontignous
amino acid sequences (.., “conformational™ or “discontinuous™). The tonm
“prefereutially hinds” means that the binding agent binds to the binding site with
greater affinity than it binds vorelated amino scid sequences.

JOU9¢] As used berein, the tenm "CDR” or "complementarity determining
vegion” 1s intended to mean the non-contiguons antigen combining sites found
within the variable region of both heavy and light chain polypeptides. These

particular regions kave been described by Kabat et al, 1. Biol, Chem, 232:660%.
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G616 (1977, Kabat et ad, U8, Uept. of Haalth and Ruman Servises, "Seguences
of profeins of inmmunologics] intergst” (1981 ) by Chothda et al, J. Mol. Biol.
196:901-917 (1987); and MacCallom et al, J. Mol Biol, 262:732-745 (19%¢),
where the definitions tnclode overlapping or subsets of arine acid residues when
compared against sach other. Nevertheless, application of either defimition {o
refer to a CDR of an antibody or grafied antihodies or variants thereol is ntended
to be within the scope of the term s defived and used herein. The anuno acid
restdues which eucompass the CDRs ag defived by sach of the above cited

refevences are set forth below in Table 1 as & comparison,

[0081] Table b COR Deliutions

Kabat' { huthia’ MaeUathow'
Vi CDRY 3128 @32 30-35
Yy £TR2 5053 53,55 47-58
Vi CHIRS 95-102 96-101 43101
v, CDRY 2434 R 3036
v, CDR2 0.5 50-52 46-53
vy, CDR3 RU47 G188 86-86
"Residue nuwmhering follows the nomenclature of Kabst ot al., supro

TResidue numbediny follows the nomenclature of Chothin et &l v

“Residue o bering follvws the nomanclatars of MacUullum ot al., s
0092] As used heredn, the term "framework” when vsed 1 reference o au
antibody vanabie region is ntended to mean all aming acid residugs outside the
CDR regions within the variable reglon of sn sngibody. A variable region
framewerk is gonerally a discontinuus amino acid sequence between about 100

120 amvine achds in longth bt is intended (o reference vly those anyine acids
ouiside of the CDRs. As used heremn, the term “Haroework region” 8 infended fo
mean sseh domain of the Famewaork that 1s separated by the CLRs

[993] “Homology” or “ideniity” op “sirollarity™ as used herain in the context of
mueleie acids and polypeptides refers to the wlationship between two
polypeptides or iwo nucleic acid wolecales based on an alignmant of the amino
acid sequences or nuclelr actd sequences, wapectively. Homology and wentity
can each be deterroined by comparing & position in sach sequence which may be
aligaed for purposes of comparizon, When an equivalsot position in the
compared sequences is occupied by the same base or aming and, then the

molecules are idontical at that position; when the equivalent site occupted by the
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same or & simidlar amine acid residue {e.g., similar in sievic andfor slectronic
patore}, then the molecules can be referred {0 as homwologous {simtlar) at that
posttion. Expression as a percentage of homology/similarity or identity velers to
a function of the number of identical or similar amino acids at positions shaved by
the compared sequences. To comparing two sequences, the absence of residues
{armoine aclds or macleie acids) or presence of extra residues also decrsases the
identity and homotogy/similarity.

[0494] As used herein, “identity” means the percentage of identical nucleotids or
amino acid residues at comresponding positions in two or more sequences when
the sequences are aligned to maximize sequence matching, i.e., laking into
socount gaps and insertions. Seguences are generally aligned for maximum
gorrespondence over & designated reglon, e, 4 repdon at Jeast about 20, 25, 30,
35,40, 43, 50, 35, 60, 65 or mors amino acids or micleotides in length, and can
be up to the full-langth of the reforence mnine aoid or mucleotide. For sequance
comparison, typically one sequence acis as a reference sequance, to which fest
sefuenoes are compared. When using a sequence comparison algorithm, test and
relersnes sequences are input info a computer progrant, subseiuence coordinates
are designated, i necessary, and sequence algorithm program parametess are
designated. The scquence corsparisen algorithm then caleulales the percent
sequence identity for the test saquence(s) relative to the reference sequence,
hased on the designaied progran parameiers.

[6095] Examples of algorithms that are suitable for ditermining peresnt
sequenee identity are the BLAST and BLAST 2.0 algorithms, which are
described in Altschol et al (1990} 3, Mol Biol. 215 403-410 and Alischul &t al.

(1977) Noclete Acids Res. 23

3388-3402, respeatively. Suftware for perfonming
BLAST analyses is publicly availalde through the National Center for
Biotechnology Information {www.nebisdm.nih.gov), Fuether sxemplary
algorithms include ChastalW (Higgins I3, et ab. (1994) Nucleic Acids Rea 22;
4673-46503, available at www.ehiac.ul/Tools/clustalw/index bt

j0088] Kesidue positions which are not identical can differ by conservative
amino acid substitetions. Conservative amino avid substitutions rafer to the

wierchangeability of residues having stmilar vide chains. For example, o group of
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araino acids having aliphatic side chains 18 glycine, alasine, valing, leacing, and
isolencing; s group of amine acids having aliphatic-hydroxy! side chains 13 serine
and thiconine; a group of antino scids having amide-contaiming side chains is
asparagine and ghitamine; a group of amino acids baving aromatic sids chains is
phenylalaning, tyresine, and tryptophar; a group of amine acids baving basic side

chains 1s lysine, arginine, sl histidine; and a group of amine acids having salfur-

Cinnpounds

{B097] The compound names prenaded herein are named using ChemBioDraw
Ultrs, One skalled in the st umderstands that the conpound may be named or
ideniified using various commonly recognived nomenclatore systems and
sviihols. By way of example, the compound inay be named or identified with
COMIEAL RUNES, Systematic o non-sysimatic names. The nomenclature systenis
and symbols that are commonly recopnized in the art of chemistry include, for
exsyople, Chamical Abstract Servige (CAS), ChemBioDraw Ultea, and
Toternational Union of Pure snd Apphed Chenustry (IUPACH,

18088] Also provided herein are jsotopically fabeled forms of cumpounds
detailed herein, Isotopisally labeled componnds have siruehimes depacted by the
formalas given herein except that one or wore atoms are replaced by an alom
hiaving a selected atomic mass or mass vumber, Bxamples of isotopss that can be
incorporated nte compounds of the disclosure include isotopes of hydrogen,
carbon, nitrogen, oxvgen, phosphorous, Reorine and chlorine, such as, bat not
limited to H {dewteriuny, 13, H greitinms, ', e M By Fe Hp g
B and 'L Various isofopiesily laheled compounds of the present disclosure,
for sxample those tnt which radioactive Isotopes such as H, N and MO are
mesporated, are provided. Such fsntopizally fabeled compounds may be usetul
in metabolic studies, reaction Kinstic studies, detection ot eging chnigues,
such as positron smission tormography (PET) or single-photon enaisston
computed tomography (SPECT) including drug or subsirate Hssue distribution
assays of in radioactive treatment of subjects {e.g. bumans). Also provided f
isotopically labsled compounds deseribed borein are any pharmacentically

acceptable salts, or hydrates, as the case may be,
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[095] In sovoe variations, the compoinds disclosed herdn may be varied such
that fromn 1 o n hydrogens attached 1o & carbon atom isfare replaced by
deuterium, o which n is the number of hydrogens in the molacale, Snch
compounds may exhibii incressed resistance to metabobism and ars thus nseful
for inoreasing the half 1ife of the compound whew admimstersd o a

mammal. See, for example, Foater, “Disuderiom Isotope Effects in Snudies of
Drug Mataholism”, Trends Phammacol. et 5(123:524-527 (1984). Such
componnds are synthesized by means well knovwn in the art, for example by
smployving starting materials in which one or wore hydrogens have been replaced
by deuteriony,

[B0108] Deuterium labeled or substituted therapeutic compeounds of the
disclosure may have improved DMPE. (drug metabolison and phatmacokinetios)
properties, relating to absorption, distribution, metabolism and exeretion
{ADME). Sobstitotion with boavier isotopes such a3 denterium may sfford
eertain therapeutic advantages resulting from greater metabolic stability, for
example tnereased i vive half-life, reduced dosage requitements and/or an
improvament in therapeutio fndex. An °F labeled com pound may he usefil for
PET or SPECT studies. Isotopically labeled compounds of thus diselosare can
gensrally be prepared by carrving oul the procedures disclosed in the schemes or
in the exarmyples and preparations described below by substituting & rvadily
available isolopically labeled reagent for 8 non-isciopically labeled reagent. 1t ds
understood that deuterium in this context s regarded as a substituent in the
compounds provided herein,

[06101] The concenization of such a heavier igotope, specifically deuterium, may
be defined by an isotopic envichment factor. In the compounds of this dsclosurs
any atwrn nod speetlically designated as a particelar isotope is meant io represent
any stable isotope of that atom. Unless otherwise stated, when a position i3
designated specifically as “H” or “hydrogen™, the position is undersiood {0 have
hydrogen at its natueal abondance isotopic composttion, Accordingly, i the
compounds of this disclosure any atom specifically designated as a devteriom (D)

is meant to vepresent deuterium,
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BTK tnhibitor
[08103] In some variations, the BT indubitor is Compound Al, ora
pharmacentically aceeptable salt or hydrate thereof. Compound Al has the

struchure,

(Al
(081063] In sowne variations, the RTK tnhibiior iz a hydeochloride salt of
Compuund AT, or a hydeate thereof, Compound Al may be synthesized
acoording to the nethods described in ULS, Patent No. 8,557,803 (Yamamoto ¢t
al.)y and US 20040330018, Compound AL may be referred 1o as (R}-S-anaine-9-
(1-{bui-2oyaeyDpyrrotidin-3-y D 7-(4-phenoxyphenyD- TH-purin-8{8H}-ong or &-
amino-9-[ (3K - 1= Z-butynoyldopyeeolidinyl | 7-{4-phenoxyphenyl)-7,5-dibydro-
SH ~purin-8-one. Additional BTE inhibitoes inclode, but are net linited o, (S)
g-amino-9-{ 1-{dut-Zynoyhipyeeolidin-3-y17-{dphenoxyphenyl)-TH-purin-
R(OH-one thratinib (1-J(3R)-3-{4-Amino-3~{d-phenoxypheny -1 H-
pyrazofo] 3 4-dipyrinudin- -yl ipipendin- I-vllprop-2-en-1-one}, acalabrutinib,

HMT1234, CNX-T74, BRMN4ARS, ONO-4089, and CC-292 (spebutiveb).

FTAR Inhibitor

B0104] o some varigtions, the JAE inhibitor is Compeund B, Compound 832,
Compound B3, or Compoand B4, or a pharmaceutically acceptable salt

thereof Compouond B1, which may he refered o a5 momelofimib, CYTIT,
CYT387, or Ne(eyanomethyl}4- 24 {d{dmorpholnyi jphenytjaming -4
pyrimidinyl}-berzunide or N-{oyanorethyl)-4-(2-({4damorpholinophenyl)

amingpyrivndin-d-yhbenzamide, has the strocture:
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LA (B1)

{00185] Compound B2, which may be referred to as filgotinib, GLPGO634,
G146034, N-(5-(4-((1, I-dioxidothiomorpholing jmethyl jphenyi -

{12 4 fmazolof 1, 3-ajpyndin-2 -yleyclopropanecarboxamide, N-{3-[4-{1,1-

1

droxe-1 d-thiazinan-4-yDmethyliphenyl - 12 41thazolof 1,5 -ajpyridin-2-
yHeyclopropanecarboxamide, or N-{5-[4-{{{,1-dioxido-4-thiomerpholingl)
methyljphenyl]{1,2,4 {iriazelol L3 alpyridin-2-yl-oyelopropancearboxamide and

has the siructure!

(B2)
[00166] Compound B2, which has the Chenical Abstracts registry nunther
1334298-90-6, may be reforrad to as 1] L3 -fluoro-2-{trifluoromethyl)-4-
pyridinytearbonyl}-d-piperiding! 1 3-14-(7 H-pyrrolo{2,3-fpyrimidin-4- v - L3

pyrazal-L-vlie Sazetidivescetontirile and bas the structare;

SFN
5 ]
H 4
b
R TR Pl
[y TR TN
N { hy
} i
% r‘
" B
P ’\W
L
SN
N

(B3}
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180107 Compound B4, which may be reforred o as tofacitinib,
(3R ARY-1- d-methy)-I-{methyl-TH-pyrrolol 2, 3-d]pyrimidin-4-ylaninoe}-B-oxe-
piperidinepropanenitile or 3-{((3R 4R -4-methyi-3-(methyl{7H-pyrroln{Z,3-

dpyrinidin-d-ylamino jpiperidin-1-yl)-3-oxopropaneniinis has the structore:

Ny (54
[HE08] Componud BS, which may be referved to as oclacitindb oy Momathyt-1-
{({ 1. dr-4-{methyi TH-pyreolo] 2, 3-djpyrivudin-4-
yhiaminojeyelobexyDowthanesulfonande, has the structure,

9
N,
o

180109] Compound B8, which may be referred to as nuxolotinid (INCE24,
INCRIR4I4, JAKAFI®, JAKAVI®, available from Ineyie Pharmaceutficals and
Novartis} or (3R }3-Cyelopentyl-3-{4-(7H-pyrrolo[2,3-djpyrimidin-4-y13-1H-
pyrazol- Lyl jpropanenitrile bas the structurg:

M, H
ey e,

o)

{1 Componnd B7, which may be veforeed {n as baracitinib (LY 3008104,
ENCBIROSG) 2-f L-athylsalfony-3-[4-TH-pyrrole{ 2 3dfpyrimidin-4-ylipyrazol-
toyllazetidin v acetomitvile or 2-(3-(4-(TH-pyreolof2, 3-d]pyrimidin-d-yl}-1H-

pyrazol-1-yi-1-{ethytal fonyazetidin 3yl acetontinile, has the structure:
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] Compound BY, which nay be referred io as lestaurtinth (CEP-701,

BT3335, and A 154475.0) - 2,3,9.10,1 1.1 2-hexebydro- 10-hydroxy-10-

{(hydroxymethyl)-9-methyl-, (98 108.12R)- 9,12-Epoxy-1 H-ditndolof 1,2,3fg:3',

R pyirele] 3,4 1,6 henzodiazocin.1 -ong, has the strocture:

HOHE2] Compound BY, which may be referred to as pacritingb (SBIS18) or

(16EY-11-[2-( L-PyrrolidinyDethoxy]-14, 15-dioxa-3,7 26-

triazatetracyelo{ 1931 12,6.18,1 Z]hepta{:{,»sa -

{233,20201,3, 5.8, 10,12(211,16,21,23-decaene, has the strichue:

PRy

(601131 Compound B1{, which may be referred to as TGIO1348, SAR02503,

Netert-Butyl-3- { Sanethyl-2-[4-(2-pyrrolidin- L-ybethory phenyiamine |-

pyrisnidin-d-ylamino | -bereenssul fonamide, or N-(tert-butyl)-3-((S-methyi-2-{(4-
{(2-{pyrrolidin-1-yhethexyiphenyDamine pyrinddined.

yhaminothenzenesulfornamide, has the structure;
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(B:30).

{60114} Compound B11, which may be referred to as JSIH 24, Cucurbitracin,
Flaterictn B, NSC-821777, (88,98, 10R, D3R V4R TOR TV 17{(RE)-2,6+
dibydroxy-6-methyl-3-oxohept-4-en-2-y 12, 16-dthvdroxy-4,4,8,9,13, 14-
bexamethyl-7,8.9,10,12,13, 14,15, 16, 1 7-decahydro-3H-

eyeloperdalajphensathrene-3, LA dione or 2,164, 20,25 tetrabydrory-9-

mthyb-F-Nor-93, Ho-lanosta- 1,5, 2 3 triene-3, L LE 2 -trione, has the strocture:

{(BLD

{00115} Additional JAK inhibitor compounds that may bo used m the
combinations, methods, kits, and articles of manufacture herain melude
GSK2586184, VX-5309, INCB 6562, XLO19, NVPR-BSKROS, CEPIIT79, B-34¢,
AC30, COPRTZ3 or BMS 911543, NVE-BSER0S, CEPIYTTY, as well as those
disclosed 1n U8, Pat. No, 7.879 844, and the JAK inhubitor evelodextrin-based

polytaer conjugates described in U8, 2014-0337557.
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{80118} In some embodiments, Compound BY, or « pharmaceetically scceptable
salt thereod, fs used in combination with Compound A, or a pharmaceutically

acceptable salt or hydiate thereof. To other evobodiments, Compound B2, or a
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Ltd
LA

pharmacentically aceepinble salt thereof, is used 10 combination with Compound
Al, or a phasmaceutically acceptable salt or hydrate thersof. o yet other
embudinaents, Compound B3, or a pharmacsutically acceptable salt thereof, is
usad 10 combination with Cwopound Al or a pharoaceutically acceptable salt or
hydrate thereof. In yet other embodiments, Compound B4, ov a phaurmaceatically
acceptable salf thersof, is used 1n combination with Compound AL, ora
pharmacsutically acoeptable salt or hydrate thereof. In yet other embodiments,
Compound B3, or a pharmacentically acceptable salt thereof, is used in
combingtion with Compounsd AL, or a pharmacentically acceptable salt or hydrase
thereof, In still ancther embodiment, Compound B6, or a pharmaceutically
weeplable salt thereof, is naed s combination with Compound A, o a
pharmacentically scceptable sali or lydrate thereof, I anwther ernbodiment,
Compound B7, or a pharmacentically acceptable salt thereot, s used m
conshination with Corapound Al, or a pharmaceutically aceeptable salt or lydrate
thereof. In yet other embodiments, Compound B8, or a phanmacautically
acceptable sall thereof, is wesd v combiration with Compound Al wr g
pharmaceutically aceeptable salt ov hydrate thereof, In flnther erabodiments,
Comnpound BY, or a pharmaceutically acooptable salt theveof, is used m
combination with Covopound Al or 1 pharmacsutically accoptable sult or hydrate
thereof, In yet other embodiments, Compound B10, or a pharmacsutically
acceptable salt thercof, is weed o combination with Compeound A1, or g
pharmarentically accepiable salt or hydrate thereof. In other enrbodiments,

Cennpound B or a pharmaceatically acceptable salt thereof, 13 used in

sombination with Compound Al or a phamaceutizally acceptable salt or hydrate
thereof.

(8831171 Reforence hereln to “Ceonnpounds BI-BUP, "Bt BIT, or "BL
through B117 is understood to nelude the foll group of B, B2 B3, B4, BS, BY,
B7, B3, BY, B1%, and B11. Compouinds B1-B11 are commercially available o
their methods of synthesis are genoeally knevwn i the &t For mstanoe,
tofacitinib may be prepared as described in LLS. Patent No, 6,956,041, Slgotintb
nuty he prepared by the methods seon in U8, Fatent No, 8,833,240 and U

201SISI0RAN, INCR-030 11D {(INCB-39110) may be prepavad by the methods
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gseen in U8 201112663 and US 2H15/1246046, peficitil roay be prepared as
described in LLS. Patent Nos, 7879844 and 8,779,140, and monmelotinib may be
prepared as deseribed in ULS. Patent No. §,486,941,

{HH18] In one embodiment, the JAK inhibiior is selected from the group of
momelotingd (CYTO3IRT), ruxolitimb, fedratimib, baricitinib, lestaurtinb,
pacritmily, XLOTO, AZD1480, LY2784344, BMS911543, and NSOI8, v a
pharmaceutically acceptable salt thereot.  In one embodivent, the JAK inhibitor
i selected from the growp of TGIRL34R, JS-124, and INCBAISI I, CHZR68, and
GRK25RA184, or a phanvaceutically arceptable salt thereot. In another variation,
the JAK jubibitor 1s moomelotinib, ot a pharmaceutically accegtable hydrochloride
salt thereoll In another variation, the JAK inbibitur is filgetindd, or 2

pharmaceutically sceeptable salt thersof,

ASK1 Inhibitors

{0119] In some variationg, the ASKI inhibiting compound is a compound of

Formula ©

Whegreny

B is selerted from alkyt of 1-10 carbon atoms, alkeny! of 2-10 carbon
atms, alkynyl of 2-10 carbon atonss, sycloalleyl of 3-8 carbon atoms, aryl,
heteroaryl, or heterooyelyl, alf of which are optionally substituted with 1, 2, or 3
substituenis selected from halo, oxo, alkyl, eyeloatkyl, heteroeyelyl, aryl, avvlosy, -
WOy, RS OO, OCIOVRS, 000K, CORNRERY, SR -5=03RY,
SE=0R-RY, -BEQR-NERYRT, -SE=0R-0-RE, NERGRD, -NRD-CO}R, -
NIRCEORO-RT NROMCECNER R, -NORN-8=002-R%, ON, and -ORE:

wherein alkyl, cyeloalkyl, beteroeyelyl, phenyl, and phenoxy are optionally
substitated by 1, 2, or ¥ substimuents selected from alkvl, cyeloalkyl, alkoxy,

bydroryl, and halo;

SUBSTITUTE SHEET (RULE 26)



WO 2017/059252 PCT/US2016/054780

whatein RY and R are midependently selectad from the group consisting of
hydrogen, Ci-Cis alkyl, eyeloalkyl, boterooyelyl, aryl, and beteroaryl, all of which
are opiionafly substitoted with 143 substituents selectad from haly, alkyl, nwmo- o
diatkylamine, alioyl or aryl or heterosary] arorde, <ON, Tower alkoxy, -CTF;, aryl, and
heterparyl; o

%" and R when taken togethey with the nitrogen (o which they ate attached
form a heferocycle;

R” is hydrogan, halo, eyano, alkoxy, or alkyl optionaily subsiituted by hale;

27 15 aryl, heteroaryl, or heterseyelyl, all of which are optionally
subsiitaled with ong or mors sobstituents selected frono alkyl of -6 earbon atoms,
alkoxy of 1-6 carbon atvos, cyclealkyl of 3-8 carbon atons, cyeloaliylalbvi, arvd,
arylatkyl, heteroaryl, heteroarviallyl, hotorooyelyl, heterooyelylatkyl, halo, oxo, -
N, haloalkvl, haloalkony, <CR, G- B ORS00 ((3 RORS LO (U
NERDET, -S-RE MERNRT, -S(=00RR" BE0)RE, -SE0R-RETRY, -8(=0)
O-RY, NERS-CIOMR, MER-CEONRDRT, \*N('R,"‘)u{f,‘:{())»~0»'5§_’, NB \
CEONENRT, -CIOR", ~CEORO-R®, -CIO)NRGRY, und -NERSEO-R,
wherein the alkyl, alkexy, oyeloallopl, srvl, hetorearyl, or hetereeyelyl is Turthar
optionally substiteted with one or mors substituents selected from balo, oxo, Nk,

alkyl, haloslkyl, haloatkoxy, -MERORT, -CORE, -QCORRS, -CORNER R, -

ON,O-R®, eyaloatkyt, arvl, hetm"ﬁaryi, and heteroeyelvi;

with the provizo that the heteroaryl v heterocyelyl motety moludes at least
One g DITogen atomy X D LD S G G U QTS L ETe mdependently C{Rﬁ'}
or IV in which exch R is independently hydrogen, hydrowyl, halo, aikyl of 16
carbon aioms, alkexy of 1-6 carbon atoms, v cycloatkyl of 3.8 carbon atomy,
aryl, heteroaryl, heterooyelyl, halo, -NOq, haleatkyl, haloatkoxy, -CN, (- ®E .8
RY NERERY, SEOFRY, -S=0R-RE, -SE0,-NERDYED, ~S=010-R", »MR 3
CIORRY, N0, SNEORCEOINER YR, CO)RE, COr-0-R
CIOMNERYRY, NEREB(=0)-R 5. wherein the alkyl, eyeloalkyl, aryl, he‘t@mmy‘i,
sl hetevoovelyl is furiher optionally substituted with ove or more substituents
sefoctad from hals, oxo, ~NO;, -CFs, ~0-0F,, N{ R ) {0 E\‘ OO R’
CORIORTY, <ONL CORY, o

4
X
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X and X" or X° and X7 are joined to provide optionally substituted fosed
aryl or optionally substituted fased heteroaryl; and with the proviso that at least
one of X5, % and XYis C(i?f‘}; at least two of \\ X{‘g X and X are is (I(R“‘:‘); and
at Teast one of X°, X, XX X0 X and XYW ora pharmaveutically
acceptable salt or hydrate thereof,

{00120] An cmbodiment within each of the methods herein in whick 3
componnd of Farmula §is ased coraprises use of s compound of Frrmala 1, as
deseribed abeve, or a pharmaceutically acceptable salt or hydrats thereof,

~

wherein R is selected from the group of

N o N . oy o
< ~\: F i ../\ i ) | ]
2 % SO N RS { P
NS  $ NS Mg
5 N P M & i
K D

wherein
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&' s selected from hydrogen, alkyl of 16 cavbon atoms, or eycloalkyl of
3.8 carbon atoms, wherein alkyl and cyeloatkyl sve optionally substitated by
hydrexyl o halo;

8% §a gelected from hydrogen, aliyl of 1-6 carbon atoms, or eycloatkyf of
3.6 carbon atoreg, <SEOVRY or, ~8(=0) R, wherein the alloyl and eyeloallyl are
optienally substituted by bydroxy! or halo.
(001211 Another smbodiment comprises vse 1 the methods barein of 2
cennpound of Formula ¥, as deseribed above, or & pharmaceutically acceptable
salt or yshate thereof, in whish X', X7, and %7 ave all D wned X0, XS X and
X are (',T(R'i}. This erabodiment inclodes compounds i which R’ is optionally

subatituted alkyl of from 1 fo & carbon atorns, optionally substituted eyeloatkyl of

from 3 to 8 carbon atoms, or an optionally snbstituted heteroeyclyl, particularly
when the optional substifvents sre 1, I, or 3 substitoents chosen frore hydroxyl,
haldo, or eyclealkyl of frore 3 to 8 carbon atoms. Within the eodbodiment another
smbodiment inchides compounds in which R is optionally substiteted aryl,
aptinnally substinuted heteroaryl, or optisnally substitoted heterooyelyl, wherein
the heteroaryl or heternovelyl moteties consain, 1 2, or 3 ring uitrogen atonts, and
the aryl, hetoraaryl, and heterocyelyl moteties are optionally substituted by alkyl
of “vom 1 to 6 carbon atoms, oycloalkyl of from 3 to 8 carbon stoms, halo, Cyane,
ar ~OR® i which alklyl and eycloalinyl are optionally substitated by hydoxy! or
halo, A preferred groop of R* moietiex includes thoss non-limiting exaraples
deseribed above,
160122) Another embodiment inchudes uge i the methods boremn of 2 compound
of Formuls Uin which X' and X7 are W, an WX 3R 0 RN and XY are
Ci{R4). This grovp mchudes compounds i which R s optionalty substituted
atkyl of from 1 to & carhon atoms, optionally substitated cycloatkyl of rom 3 o &
carhon atoms, ot spitonally substituted heterooyelyl, particularty where the
optional substituenis are 1, 2, or ¥ substituents chosen from hydroxyl, bale, or
eysloaliyl of from 3 {0 § carbon stoms. Within this group, a subgroup inchudes
compounds in which X is optionally substituted aryd, optionally substituted
hetercaryl, or optionally substiteted heteroeyvelyl, whevein the hetevoaryl or

haterocyelyl moieties contain 1, 2, or 3 ring mitrogen atoms, and the aryl,
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beteroaryl, and heterovyelyl molatios vontain 1, 2, or 3 ring nibwgen atoms, and
the: aryl, beteroaryl, snd heteroeyelyl modeties sre optionally substituted by ailoyl
of from 1 to 6 earhony atorns, cyeloalkyl of from 3 1o 8 catbon atoms, halo, evano,
ot -ORY, in which alkyland eycloalkyl sve optionally subsiituted by hydroxyl or
halo,

H81L3] Another embodiment provides use in the methoeds hereln of & compound
of Pormula Tin which X' and X are Nand X7, X', X, X X and X¥are C(R4}.
This group nclodes compounds in which R1 is optionally substiteted alkyl of
fromt 1 to & carbon atoms, optionatly substituted eyeloalkyl of from 3 to 8 carbon
atoms, or optronally substinited heterocyelyl, particulady where the optional
subsutuents are 1, 2, or 3 substituenischosen from hydroxyl, hals, or cycloalkyl.
Within this group, a subgroup includes conypounds in which RY is optiosally
substitited aryl, optionsily sobstitutad heteroaryl, optionally substituted
heterouyelyvl, wherein the hetsrosryl or hsterooyelyl nsseties contain 1, 2, or 3
ring nilragen atoms, and the aryl, heteroaryl, and heterocyelvl moisties are
ppttemally substituted by alkyl of from 1 to 6 carbon atoms, cyeloalkyl of from 3
to & carbon stowms, halo, wyano, or ~ORS, in which the alkyl and cycloalkyl are
optionally substituted by hydroxyl er hale,

UI24] Another smbodiment meludes vse in the methods herein of 2 compounid
of Formaida 1 in which X' is C(RY. This group includes compounds m which R
1v optionally substituted alkyt of from T io 6 carbon stoms, optionally sobstituted
cycloatkyl of from 3 to 8 carbon atoms, or optionally substituted baterocyelyl,
particularly where the optinnal subsiituents ars chosen from hvdroxyl, halo, or
cycloatkyt of from 3 to 8 carbon alome. Within this group, a subgrovp inclodes
compeunds in which R ia optionally substituted hetoroaryl or optionally
substituted heteroeyelvl, wherein the heteromryl or heterocyelyl meieties contain
1, 2, or 3 ving nitvogen atoms, and the aryl, heferouryl, and heterooyelyl moteftes
sre optionally substituted by alkyt of frove 1 e 6 carbon atosns, cycloalkyt of
from 3 to 8 carbon atoras, halo, evane, or ~OR®, in which the alkyl and cyclealkyl
groups are optionally substituted by hydrosy! or halo,

{00325} The ASKI inhibiting corepounuls for use in the methods herein jnclude,

but are not Hmited to, thove compounds named below, which may be prepared by
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the methods deseribed t ULS. Patent Nos, 8,352,196 and 8,742,120, which are
inworporated beren by reference:
502, 5-tifluoruphenyl - N-(3-(4-methyb-4H-1,2 4-4nazol-3-
yhphenyDnicotinamide;
A-{ireidazol 1,2~ Jpyridin-3-yh-N-(3-(4-methyl-4H-1 2 d-triazol-3~
yiphenylpicolinamids,
4o Z-aminopyrimidin- 3~y N-((deyclopropyld Ha 1,2 d-thiazol-3-
yhphenylpieolinamide;
Nef 3o 4ompethyl-dH- 1,2 detviazed-3-ylphenyl p-S-phenylucotinamide;
M3 d-eyelopropyt-4H-1,2 4-ntavel-3oyhpheny -4 -phenyipicolinamide,
3-(d(tetrabiydro-2 Hepyrand- v 4HA1 2 d-trtarol-3-yhiphesyl 3,47
hipyridinis 2 -carboxaude;
2-h yﬁmxykN Se{dmethy 41412 Aol 3-vhipbenyl -6+
phenylpyvrinading-4-carboxanude;
No{3-{4-eyelopropyl-4B- 1,2 d-miazel 3oy Dpheny )3, 4 - hipynidine-
carboxamide;
WN-{3-{d-eyclopropyl-4b-1,2 $-tdazol- 3yl phenyl -4 H-otidazol- 1
yhpicolinanide;
N3 -{domethybdH-1,2 4-triazed-3- vl,piu avl Aphenyipieolnamide;
N-{3-{4-Z-amino-3- a\opumv) G122 dtriavol-3-yliphenyl)- 3,47
bipyndine-carboxande;
Ne(3dd-cvclopropyl-4H- 1.2 d-triavol-3-yhphenyl4-{HH- 1,2 4-triazol -
y’E}pimiimamide_;
(3 {damethyldH- 12 A-riazol- 3-yphenyl o-phenyipechnamide;
MN-3-{d-(2-acetanddoethyl-4H1,2 d-trigzol-3-yhipheny 3,4 -hipyridine~
carboxamide;
No{3-{4-methyl-4H-1,2 d-tetazol-3-yDphenyl -4-{(4-ethyipiperazin- -
yhpicolinamde;
N-3-{damethyl-4H- 12 A-triazol-3-yhphenyl 2.3 L-bipyridine-6-
carboxarude;

Ne3-{duapethyl 4l 1,2 dvmazel-Soyhphenyh-4-morphelmopicolinamide;

p
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Fe{B3-(d-methyl-4H-1,2 dotriazol - 3oyDpbenyl b O-{quinolin-g-

vipieninamide;

(R)-N-(3-(4-(1-hydrorypropan-2-y1)-4H-1,2 4-triazol-3-vhiphenyl 33,4 -
'iixip}/ifidim?»{i*»caa"mmamids;

{3-{degyclopropyl-dH- 1,2, 4-trtazolb-3-ypheny) -6-hydroxy-3,4 -

bipyridine-2’-carboxamide;

N-{3-{d-mathyl-4H-1,2 4-triazol-3yDphenyl 33,3 -bipyndng-5-
carboxamide;

(SIN-G-(4-(1-hydroxypropan-2-yl)-4H- 1,2 detriazol 3yl jphenyl-3,4-
bipyndine-2'-carboxamide;

Nef3-{d-methyldH-1,2 4 triazol-3whpheny-4-(3-oxopiperazin- 1 -
_'yi)pic{;ii:‘um}ide;

N-{3-{d-meothyl-4H-1,2 d-giazol-3-vDphenyl)<3,4" bipynidine-2°-
carhoxanmide;

MN-{3-{d-cyclopropyl-4H-1,2 d-triazol-3-yDphenyl}-6-methoxy-3.47-
bipyridine-2’-carboxamide;

- J-ammopyrrolidn- -y DN-G-(domethyl-4H-1,2 d-triazol-3-
yhphenyDpicolimamde;

M- ynethyl-4H- 1,2 driazol- 3 yhipheoyh i d-phenylsomootinamide;

Gramino-N-{3-{4-cyclopropyi-d H-1,2 dutriazol-3-yhphenylj-3,4%-
bipyridine-2"-carbogamide;

{R N3 (4 (2-hydroxypropyD-4H-1,2 4-triazol 3-yDphenyi}3,4°-
hipyridine-2-carboxamide;

S-methoxy-N-{3-(4-methyl-4H- 1,2 dinazolb-3-viphenyl-3 4" -bipyriding-

2h-carboxamide;

methyl 2-(3-(d-cyclopropyl-4H-1,2 4-triazol-3-vl phesylearbamoy)- 3,4
bipyrichn-6-yloarbamate;

S-methoxy-N-{3-{4d-mathyl-4H-1,2 d-triazol-3-ylphenyl 3,4 bipyridine-
2 -carboxamude;

methyl 27-(3-{d-cyelopropyb-4H-12 d-triazol-3-vlphenylearhamoyi)- 3,4

bipyridin-6-y1 carbamate;
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{51 I-(3-{4-(2-hydrexypropyl)-4H-1,2,4-triazed-3-vDphenyl )3 4™~
hipyrisine-2 ~carhoxamide;

4-{T-methyl-1H-mnidazol- 5~y -N-O -4 -methyl-4H-1,2, 4-tr1az0l-3-
yhphtenylpreohnamide;

Na{3-{depyclopropyl-4H-1,2 detriazol-3-viphenyl}-4-{Lmethyl- 1H -
imidazol-3-yipicolinanude; -

d-{{H-bepeofdlimidazol- 1-A-N-3{d-cyclopropyl-dH-1.2 4eigzol-3-
viiphenyviipicolinanude;

M- deeyclopropyl-dH- 12 Atrazel3-vhpheny-4-(2.4-
dimethoyypyrimu N-5-yDiptcolinamide;

N-{3-{4-({ Lhydrox yeyelopropyUmethy4H- 1,2 8-razol-3vhphenyl)-
34 -hipyriding-2 " -carboramide,

N-(3-{d-eyelopropybad - 12 dtnazelb3-yDphenyl-4-(4-pheny- TH-
inpdazol-Tyhpicolinamids;

-cyclopropyl-N-{3-{4-cyelopropyl-dH-1 2 d-triazol-3-yhiphenyl}-3.4™
bipyridine-2"-carboxaroude;

{8 N-G{4-(2-hydroxypropyl -4H- 1,2 A-triazol-3-vhphenyl)-3,4°
bipyridine 2 -carboxamide;

B-(3-{d-eyvelibayb-AR-1 2 danarol-yhphenyD- 3 4 npyridine-2
carboxamide;

N2’ -{3-{4-cyciopropyl-4H-1,2 dusiazol-3-yliphenyl}-3 47-bipyriding-2' 6-
dicarboxanude;

(SINO(d(1,1 1 -iriflooropropan- 2oy p4H- 1 2 dtrtazol-3-yliphenyl)-3,4-
bipyridine-3-carboyamide;

W-{3-{depyelopentyl-dH- 1,2 d-triaeal-3-yhphenyl)-3 4" -bipyndine-2"
carboxamide;

N-A{3-d-gcyelopropyl-4H-1,2 driaeol- 3-vhphenyD-o-{trfluormethy )
3.4 bipyridineg-2 " carhoxamade;

N2 {doyclopropyi-4H- L2 A tnarol-3pliphenyl 13,4 bipyedine-27, §-
dicarboxamide;

Ke(3-{d-gyclopropyl-4H-1,2 dnazol-3-yhpheny-4-(2-methyl- 1H -

imidazol-Lybipicolinamide;

SUBSTITUTE SHEET (RULE 26)



WO 2017/059252 PCT/US2016/054780

44 .

N B-(doeyclopropyl-dbl- 1.2 4«triazol- 3vhiphensd 6omathyl-3 4 -
bipyridine 2" -Carboxamide;

S-evano-N-(3-(4wyelopropyl 481 2 4 trlazol-3-vDiphenvli-3,47-
bipyridive-2’-carhosanude;

N-{3-{4-cyvelopropyi-4H- 1,2 d-triazel-3 -yl phenyl 4 (4amethyl-1H -
pmidazol-1-ypicolinamide;

N-(6-{4-cyclopropy-4H-1,2 A-nirol-3-yDpveidin-2-vH-3 4" bipyridine-2 -
carboxamide;

2-arnine-N-{3-(4-cyelopropyl-4H-1,2 4-inarol-3-yDpheny!)-3,4"-
bipyriding-2*-carboxamid;

No{3-(d-cyclopropyl-4H- 1.2 4-triazol- 3-yhpheny)-4-{4, 5-dimerhyl- 11 -
imidazel-yhpicelinamide;

Nef3o{d{(1 8,28 2vroathyleyclopropyl-4H- 1,2 4-miazol-3-yDiphenyvl)-3,4)-
bipyriding-2"-carboxamide;

N-(3-{(4-cyclopropyldH-1,2 4-riazol-3-yhipheny!)-2-methoxy-3,4-
bipyridine-2'~catboxamide;

N-(3-4-cyclopropyl-4H-1,2 d-trireol 3y Dphenyl4-{d-(rifluoromethyl)-
HE -imidazol-L-ypicolivamide;

M-{3-{dnyclopropyl-4H- 1.2, & triazol- 3y jphenyl)-0-02.2 2-riflunroethoxy
P34 -bipyridine-2 warboxanide;

Ne{3-{d-eyclopropyl-4H-1.2 d-triazol-3-yDphenyl)-4-{ T-methyl- 1H -
pyrazol-4-vljpicolinamide;

MN-{3-{d-cyclopropyl-4H-1,2 4-triazol-3-yDphenyl -4 2-methogypyrimidine
Seyhipteolinamide;

N-{3-{4-cyclopropyl-4H-1,2 d-tnazol-3-shipbenyD-4-methyl- 3,47
bipyridine-2"-Carboxamid;

N-CG3-t4-cyclopropyl-4H- 1,2 d-tnazol-3-vhiphenyl-4-(imidazo] 1,2+
alpyridin-3-yDpicolinamide;

ethyb-N-(3-{4-methyl-4H- 12 d-triazol-3-yhphenyl )3 4 bipyridine-2°-
carboxamids;

No(3-{4-(2,2, 2-teitluoroethyl b4 He 1 2 drigzol-3-viphenyl 33,47+

bipyridine-2"-carboyamide;
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feohboree{3,27,5° 4 ierpyndine-2"-carbosylic acid] 3-(4 ~cyclopropyl

GH-[ 1,2 driazol-3-yvh-phenyvljamde

N 3-{d-oyelopropyl-4H- 1,2 $-triazol-3-s1iphenyl -6-{pyrrolidin-T-y1)-3 .47
bipynidine-2"-Carboxamide;

WN-(3~{d-gyvclopropyl-4H-1,2 ddriazol-3-yliphenyl}-3-(trifluoromethy 133,47
~bipyrudine-2’ ~carboramide;

N-(3-{ L-cyclopropyi-TH -imidazol-3-yDphenyl}-3,4 -bipyridine-1-
carboxanude;

M-3-(dovelppropyl-4H- 12 Aplazol3-yDpheny-4 1 T-dimethyl- TH-
vmdazol-Syhpicolinamide:;

£ -hevea] d1{1 23 nasols NG eyclopropy L 1 2 B travol-3-
yhphenyl) pleolinanide;

N3 doyclopropyi-dHe 1,2 dtriazol- 3y hphenyl-4-(d-sulfamoy Ipheny §
Ipieodinamide;

§ N-£3-{4-cyelopropyi-4H-1, 2 4-triaznl-3-vhpheoyl)-S~oethoxy-3,4 -
bipyridine-2 ~carboramide;

N-A{3-{4-cyelopropyi-4H-1,2 d-triazold phenylo-Thuoro-3-methyl-3,47-
bipyridine-2 -carboxamide;

N oyelopropyl-4H- 1.2 d-triazal-3-yDphenyl)-5-fluore- 3,47~
bipyriding-2"-carboxanide;

Ne{3o{decyclopropylbdH- 1,2 Adriazel-3-yhphenyl-2-prethyl-3,4°-
hipyrisine-2 ~Carboxamde;

N-{3-(d-gyuiopropyh-4H-1 2 d-triavol 3 wlpheoylj44{4,5,6, - fetraliydee-
HH bereo] d)inidazol-LyDpieolinamide;

25 (A-eyelopropyl-4H- 12 d-tniazol-3-yipheny)-4-(4-
{MmethyviaalfamaeyhDphenyl) picolinamide;

NS-tert-butvh- N2 (3 d-cyclopropyl-dH- 1.2 darigzol-3-yhiphenyh- 3,47~
bipyridine-2”, S-dicarboxamisde;

M(3(decyclopropy b4 Ha 1,2 d-trawol-3-vlphenyl-4-{pyrazio-2-
vhpicohinanide;

No(3(doyctopropytb-4H- 1,2 A-triazol-3-yhphenyl-4-(4-

{Misopropyiaulfamoyt) phenyhstcolinamide;
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ehioro-N-(3-(d-cyelopropyl-4H-1 2 4-tmazel-3-vDipheny!)- 3 4 -bipyridine-
2 -carboxamide;

d-(1-beozo] dimidazol-1yD)-N-(3-(T-oyclopropyi- 1 H-midazo -3
ylphenytjpicolinamide;

G-oyclopropyl-N-(5-{4-cyclopropyl-4H- 1.2 d-triazol-3-yDpyridin-2-y1
3,47 -bipynding-2 " -carboxamide;

N-(3-{4-cyclopropyl-4H-1,2 4-tnazol-3-yDphenyl)-4-(3-
{methylsalforyliphenylipicolinamide;

N-Ci~{(d-wyclopropylb-4dH-1,2 dutrizzol-3yhphenvl 4 -{isoquinotin-4-
yipicohnaraule;

No{B-(d-cyclopropyl-4H- 12 4-triazol- 3y Dpyeidin-2-g1)-4-(4-
{methylsulfonylphenyDpicolinanude;

N-(3{decvelopropyl-4H-1,2 dtriaznl- 3l phenyl }-4-(2-
{methylaudfonyhphenyhpicolmasmide;

N-{3-{4-cyclopropyl-4H-1,2 4-trazol-3-yDpheny -4 1, 5-dirpethyl- 1H -
pyrazol-4-ylipicolinamids;

&-cyclobutyl-N-(3-(d-cyclopropyl-4H-1,2 4-triazed 3-ylipbenyi}-3,4"
rpyridine-2"-carboxamide;

Pi-(3-(d-wyclopropyl-di-1 2, d-triazol-3yhphenyh-0-isopropyi-3,4°
bipyridive-2'~carboxamide;

No{3-{doyclopropyl-8H-1 2 d-trazol-3-yhiphenyl-4-(4-
{methylsulfonyDphenylpicolinamide;

N-{3{d-cyelopropyl-4H-1,2 d-triaznl-3-vlphenvl-6-(dimethylamino 3,47
bipyriding-2'-carboxamide;

N-(3-{d-cyelopropyl-4H- 1.2 dtriazol-3-vphenyl-4-(pyridin-3-
vhguinoline-2-carboxamide;

N-(3-{(4-cyclopropyl-48-1 2 d-triszol-3-yliphenyl -4-(1Hpyrrolef 2,3
blpyridin-S-vlpeolmamide,

fe-cyclopropoxy-N-{3-{d-cyclopropyl-dH-1,2, d-triazol-3-yDphenyl - 3,4°~
bipyridine»‘? “scarboxamide;

~({4-cyeloprapyl-4H-1,2.4- tmmi tyipheoyl4-{ IHoidazed 4,

bipyadio-i-vhpicolnamide;
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No(3-{d-eyclopropyl-4H- L3 4-tmazol-3-vhphenyli-6-flaoro-3,47 -
hipyridme-2' -carboxamide;

MN-{3-{d-cyclopropyt-d - 1.2 d-tniazol-3-yiiphenyly-4-{4-{2-
oxvimidazolidin: LyUpheuylpieotinannde;

Ne{3-{d-cyclopropybdil-1 2 dvriazol-3yhipheny -4 Himidazo{4, 51
Npyodin-3-yhpicolinaoide;

No(3-(depyclopropyl-4H- 1,2 A-triazol-3-sDiphenyl-6-sopropory-3,47-
hipyriding-2’ -carboxamide;

K-{A-{deyclopropyl-dH-1,2 d-trigzol-3-yhiphenyl}-t-ethyl-3 4% bipyndine:
P eparboxamide;

N-(G-(4-cyclopropyl4H- 1,2 dtiaznt 3 yhphenyl (T H dmidazn{4,5-
¢lpyrid- -y Dpwolinamide;

oyelobutoxy-N-(3-{(d-cyclopropyl-4H- 1,2 A-triazol-3-shpbonyt 3,47~
bipytidine-2"-carboxamide;

s-ovclopropyl-N-03 W Leyalopropyi-H ~imidazol-S-ylphenylp3,47
bipyridine-2 -carbisxanude;

M-(3-(d-oyelopropylt-4H-1,2 detnigsnl-3-yhphenyl -4 quinoli-3-
vhipicolinamids;

N-{3-{d-cyclopropyl-dH-1 2 d-tnazob-3-vlphenyly-4-{4-
{(Neyclopropylsulfamoyt)

phenyDpicolinanide;

D31 cyelopropyl- 1 Hedmidazel-5-yphenyl 4 quinolin-3-
vhpicolinamids;

eeyclopentyl-N-{3-(d-cycetopropyl-dH- 1,2 d-tiazol- -yl jpheonyl ]34
bipvridine-2 -carboxamide;

N-{3-(4-cvedopropyl-dH- 1,2, 4 trigzel 3y Dphenyl}-4-(imidazo]d, 1-b] [1
S ihiadiazel-Svhmeolinanude;

N-(3-{d-pyclopropyl-4H-1,2 d-tmazst-3-yhphenyl-4-(3-
cyelopropylpyrazin-2-yilpicolinamide;

Ne{3-{d-cyclopropyl-4H-1,2 A-tviazol-3-yDpheny -6-( T-methyl-2-

eopyrrolidin3-y1)- 3,47 -bpyridine- 2 -Carboxamde;
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4-{4-chloro-1H -inidazol- Loy l-N-(3-(4-oyclopropyl-4R-1,2 d-triozol-3
yhphenylipicolinannde;
t-oyclopropyl-N-(3-{d-cyclopropyl-dH-1,2 4-tnazol-3-yDiphenyl)- - thioro-
14 bipyridine-2 -carboxamide;
(Sd-{d-cyclopropyi- 1 H-mudazol- Lyl N-(3- {4 3-methylbutan-2-yD-4H-

12, d-triazol-3-vliphenylpicolinamide;

o

G-eyelopropyi-N-(3-{4-cyclopropyl-at-1,2 4-triazol-3-vhphenvh-2,31-

bipyridineg-6-carboxamide;

S-cyclopropyb-N-{3-{4-cysclopropyl-4H-1 .2 d-triazol-3-yhiphenyl -2, 3 -
bipyrigine-4-carboxamide;

N-to-(4-cyclopropyl-4H-1,2 4-trigzol-3-vhpyridine 2oyl - S-{6-
cyclopropvipytidio-3-yh-2 d-diflaorobenzamide;

teoyclopropyl-N-{b-{d-eyclopropyl-4H-1 2 darazob-3-yhipyridin-2-y 1)-
2.3 L-bipynding-d-carboxamide;

g-cyclopropyl-No(0-(4-cyelmmopyla -1 2 dutriazol-3 -y pyridin 2y

3,3 -bipyridine-S-carboxamide;

G-eyelopropyi-N-{o-{(d-cyclopropyl-4H- 1.2 4-trinzob- 3y Dpyridin-2-y 1 -
2,3 L-bipyridme-d-carboxamide;

N-{3(d-eyelopropyl-4H-1, 2 A-tnazol-3-yhphenyl-4-{S-methyl-4-
(eifhuoremethyly-4,5.6, 7 ~tetahydro-1H -imidaze{4,5-¢ Jpyridin-1-
yhpicolinamide;

NG (dwyclopropyl-4H-1.2 d-triazol 3wl jpyridin- 2 ylj-4-{S-methyl-4-

{triftuoromethiyl}4,5,6, 7 <tetrahydro-1H -imidazo{d S-¢ Jpyridin-1-

yhpicolinamide;

4¢ S-oyclopropyl-4-mudhyl-4H-1,2 detrigzol-3 9D N-{3-(d-vyelapropy 1-¢
H -1 2 d-tdaroi-3-vhiphenyDpicolinamide;

4-{3-cyclopropyi-1 2 4-oxadiazol-8 3 - N-(3(d-cyclopropyi-4H- 1.2 4
triazol-3-vhphenypicolinamide;

N-(3-(4-cyclopropyl-4H-1,2 4-tnarol-3-vDphenyl-4-(3-methyl-1 2 4
oxadiazol-3-ylpicohnamide;
G-oyclopropyb-N-(3-(4{3-hydroxybutan-2yD-4H-1,2 4-trigzol-3

vipheayl-3,4" bipyridine-2 carboxamide;
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dechloro-M-{6-(4-oyclopropyi-4H- L3 4-tiazol-3-yhpyndin-2-y 118 {6~
cyclopropy lpyridie3-y 1128w oro bonzanude;
degyclopropy TNS{B-(4-( (28,3 R ¥ 3-hydroxybuotan-2-y 1)-4 H-1.2,4-

trigzol-3-yDpyridin-2-y 13,4 bipyridine- 2" -carboraride;

o

5

G-eyclopropy MN(6-{4-( (28,3 S}3hydroxybutane-Zey 14 He1,.2,4-
triazal-3-yhpyridin-2-vD)-3,4 - hipyoidine-2 ~carboxande;

G-cyclopropyb-N-(6-(d-{ I-{(pyrrelidin-Lylpropan-2-vi 4 H-1,2 4 marol-3-
5}1}9 veidin-2-y1)-3,4 -bipyridime-2 carbogamide,

N-{3-{4-cyclopropyl-4H-1,2,d-triazol-3-yHpheny-4-(1-{1,4,2-
trifluoroethy-TH-pyrrola]3,2-b jpyridin-d-ylipicolinanude;

N3 (deoyelopropyl-aH- 2 wiaznb v pheanyh-d-(sopropyl-1-
pyreole] 3,24 pyridia-g-yhpcolimamide;

Si-t-cyelopropyl-N-{3-{4-(3,3-dimethyibutan-2-vi}-4H-1,2 d-triazol-3-
viphenyly-3 4 -bipyridine-2 carboxamide;

g-cyclopropyb-N-{6-(4-{ L-methylpiperidin-d-yh-4H- 1,2, d-triazol-3-
yipyridin2-yD-3,4 -bipyridine-2 wcarboxamide;

M-(3e(dosen-butyi-4H-1,2 d-trigeol-Joyhipheny-G-eyclopropyl-3.4 -
bipyridine 2 -carboxam i(igf;

{S)-t-cyelopropy-N-(3~{d-(T-eyelopropylethyl - 4H-1 2 4 riaael- 3
yiiphoay 33 4" bipyridine-2 " -carboxamide;

d-oyclopropyleb(3-(4-{pentan-3-yip-4H- 1,2, d-triazol-3-ylphenyl)-3 47
bipynding-2 -carboxanude;

(S rG-cyclopropyl-d-O-(d-( L methoxypropan-2-vhpd b 1,2, d-irlazol 3
yhpheny! 2.4 -bipyridine-2 «carbozanide;

g-oyelopropy-N-(B-{4-cyelopropyi-dH-1,2 d-tnazol-3-yDpyridin-2- 9167
misthyl-3,4%-bipyridine-2" -carhexanude;

(S¥-6-eyclopropyl-N{6-(3-{ L-methoxypropan-2-yl-4H- 1.2 d-4niazol-3-
yhpyeidin-2-yD-dine-2"-carboxanmide;

{S N3 dwseg~-buiyl-4H-1,2 dtriavol-3-viiphenyl)-6-oyelapopyt-3,4°-
bipyridine-2 " -Carboxamide;

Neft-{d-cyclopropyl-4H-1,2 d-triasol-3-ylpyridin-2-vI R 342,22~

triflaove- Lapethoxyethyl}H amidazol-1-vhibenzamide,
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N G-(d-cyclopropyl-dH-1,2 d-triazel- 3y Dpyridin-2 94 {6-
cyetopropyipyndin:3.yh-7 Bedimethy! quinoline-2-carboxamide;

{5 -O-cyclopropyb-N-(3-(4-(S-methylbutan-2v 1 4H- 1,2 d-riazel-3-
yhphenytr3,4"-bipyridine-2"-carboxamide;

(R-f-cyclopropyl-N-(C-(4-(1-(2,6-dimethyiphenoxy Ypropan-2-vl-4H-
1,2, 4-mazol-3-yUphenyl 3,4 -bipyridine -2 -carboxamide;

N-{3-{4-cyclopropyl-4H-1.2 d-triazol-3-vljphenyl-4-{6-
cyclopropylpyridin:3-vh-7 8-dimethviguinolme-2-carboxamide;

3-{A-cyclopropyi-1H ~imidazol-1 -yl Ne(be(d-cvelopropyi-4H- 1,2 d-trjazol-
Iyhpyndine2-yikd-methoxybenzamide;

d-chlero-3-{4-cyclopropyi-1 H-midazob - yh-Ne(6{d-cyelopropyl-4H-
E2 ddriazol-3ayhpyridin-2-yhbenzamide;

A-{d-yclopropyl-TH -lmidazol- LvlpN-{(6-{4-cyelopmpyl-4H- 1,2 4-tiiazol-
Ivlipynidin2-vliqunoline-2carbosamide;

N-{6-{d-cyclopropyi-aH-1,2 d-triazol-3-yHpyridin-2-yD-4-(6-
gyeclopropylpyridin-3-yliquineline-2-carbosamide;

N-go-{4-cyclopropyl-4H-1,2 d-triaead-3-yhipyridin 241 - 3-(6-
cyclopropylpyridin-3-yii-2-fluorobenzamide;

(Sy-Guyclopropyl-Ne(3-(4-(1, 1, T-intfluoropropan-2-vip-dH-1,2 d-iriaznf 3.
yhphenyl}-34  bipyridine-2’ ~carboramide;

(5 et ~baiyl 2-(3-(3-(G-cyclopropyl-3,4 -bipyridine-2'-
carboxanidolphenyl}-4H-1,2 d-triazol-4-y jpropanoate;

N-(3-{decyelobutyl-4H-1,2 4-anazob-3-yDphenyl-6-oyclopropyl-3 .4
bipyriding 2’ -carhoxamide;

{5 po-cyclopropyl-N-(3-(4-(1 -phanytethy -4 H- 1,2 A-triseol-3-yDphenyd -
3.4 -bipyridine-2" carboxamde;

o-cyclopropyl-N-(-(d-1sopropyl-4H- 1,2 4-triazed- 3y Dpheny-3 4"~
bipyriding-2 ' -carboxsmide;

3-{4-eyclopropyl- 1 H-imidazol- L -yU-N-(6-{4-1sopropyl-4H-1,2 4-triazol-3-
vhpyridin-2-yhbenzamide;

N-(6-{4-cyclopropyl-4H-1,2 A-iriazol 3-yhipyridin-2-yi-d-{4-(2,2 2~

trifluoro~1-hydroxyethyly- LH -imidazel-1-ylpicolinamide;
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{§)-2-(4-cyclopropy T tmidazol- 1-yDN-(6-04- L-phenyl-ethyip-4H- 12,4
triazol-3-yhpyridine2-yhhenzamide;

N-(3-{dnyelopropyb-4H-1,2 4-trtazol-3-vhpheny-4-04-02, 2, 2-tn flusro- 1
hydrvexyetty! -1 Hedmidazol- 1 vlpicolinamide;

N-{6-{ 1-eyeiopropyl- 1H -imidazol-S-yDpyridin-2-yl)-4-(4,5-dimpethyl- 1 H-
inidazed-Tvhpcolinamide;

M-{6-(4-cyclopropyt-4H-1,2 4-triazeb 3y Dpyndin-2-yD-3-044(2,2,2-
trifluors- -hydroxyethyD-1H <midazol-Lovlbenzamide;

N-{6-{ L-eyclopropyt- TH widazel-5- yi pyvidin-2-yh-6-{2- benzamide;

hydroxypropan2-yi-3 4 bipyridine-27-carboxamide;

Idd-cyctopropyl- 1H “midazal-LylN-6-(d-oyclopropyl-4H-1,2 4-trfazol-
Feyhpyndine 2oy 3-8 -methy tenzamide;
NG deayolopopyb-dHa1,2 d-triazol3whpyridin-2-y1)- 344, S-dimethyl-

Hmidazel-1-yhbenzanude;

N-(3{4-{oyolopropyimethy-4H- 1,2, d-triazed-3-yUphenyl 3,4 -bipyndia
garbogamide;

4-{d-cyclopropyl-2-methyl-IH-mvdazob Ty NG (e yclopropyl-4H-
1,3 A tnazol-3-vliphenyhpicolinamide;

d-{4-oyclopropyt-2avethyl-IH-imidazol- Loyl No{6-{4-cyelopropyt-4H-
1.2, Atsiazol-3-yDpyridin-2-ylipicolinamide;

d-{d-eyclopropyl- Hsmidazol Byl No3- (o dsoprapyl-4H- 1.2 4-tnazol-3-
yiphenyDpicolinenide;

4-{4-gvelopropyl-1Huanddazed -y N4 eyelopropytmethyl -4
L Aarazol3-vhiphenyhpieelinamide,

4-f4-pyclopropyl-T-imidazol- I-yD-D-03-{4-F-phenylethyl 3-4H- 1,2, 4-
srtazol-3ovDiphenylimentinamide;

N-{-{4-cyclopropyl-4H-1,2, 4-trigzol 3y Doveidin-2 -y -4-{4,3,6.7-
tetrabiydes 1 Hebenzo| dlimidazal-L-ylpeohnmmde;

No{G-{4-cyclopropyl-4H- 1.2 4riazel-3-yhpyridio-2-yh)-4-{4-
{rifluoromethy ) 1H Swidazol-Lylpicolmamide;
No{o-{dwyelopropyt-dH- 1.2 dvrlazol-3-vhpypndin Ty B-34d 5,67

tetrahydro-1-benzof dlinudazoll -yi thenzamids;
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F-{3-{o-{d-cyclopropyl-4H-1.2 detrigzol- 3y pyridine-3
yicarbarmoyphenyl ) §-methyb-1 Hoimidazole-4-carborylicacid;

{5} 3-(d-cyclopropyl-IH-imidazol- Lyl - N-{6-(4-(T-phenviethyD-4H-1,2.4-
trigzol-3-yDpyridin-2-ybenzamide;

O-cyelupropyl-N-(6-(d-cyclopropyl-4H- 1.2 dariazol- 3-yhpyridin-2-91)-57-
methyl-3,47-bipyridine-2 -carboxamide;

(333~ 4, 5-dimethyl-TH-amidasol- -y D-N-(6-04-(1 1 1-trifluoropropan-2-
yi}4H-1,2.4-trinzol 3y Dpyridin-2 -yDbenzamide;

N-{3-(4-cyelopropyl-4H- 1,2 A-triazel-3 «wlipheny D4 2-cthylpyrimidin-5-
yhpicolinamde;

(Rp-d-td-cyclopropyl-lH-midazol- TyhNOH (4 1 Lasi-floorepropan-2-
yhpdH- 12 tnazolb 3-yhipherypicolinamide

No{3-{d-cyclopropyl-dH-1,2 d-triazold-vhphenyh-5-ethyl-3,4 - bipyridine-
Poarhosamide:

G-gyclopropyl-N-{3-{4-cyclopropyl-dH-1 2 d-ttiazol-3-y1)-

4-fluorophenyl)-3,4°-hipytidine-2"-Carboxamide;

Ne(3-{d-cyatoprapyl-4H-1,2 drarol-3-ylphenyi 44 L Snaphthyridin3-
yhpicolinande;

N-{6-{4-cyclopropyl-4H-1.2 d-triazob3-yDoyridin 29301 5+
naphibyridin-3-ylbenzamide;

A-{deyclopropyl- 1 Heinidazol-1-yl-N(G-(d-oyclopropyi-4H-1,2 4-iniazol-
FyDpyricin-2~vhbenzanide;

N-{3-{d-cyelopropy 1-4H-1,2 d-triazol-3vh-4-fluorophenyl-f-othy 1-3,47-
hipyridin carboxamide,

O-tert-butyl-N-(3-{4-eyelropyld - 1.2 dtriazo b3 -yDpbenyh)-3,4 -
bipyridine-2’ -carboxanude;

N-{0-{4-cyelopropyl-4H-1,2 d-triaend-3-yDpyridin-2-yi - 3-(guinolin-3-
yhbenzamide;

Ne&-{4-cyclopropyl-4H- L2 A-tnarol-3-yDpyridin- 2.y 3-{d-isopropyl- 1H
-imidazol-1-vibenzamide;

No{6-{4-cyclopropyl-4H-1 .2 d-triazol- 2y Dpyridin-2-yl - 3-(5-

cyelopropylpyridin-3-yhbenzamide;
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(]

Soyilopropyt-N-{2-{d-ayciopropyl-dH-1.2 4-telazol-3-y1)

3-{4 -oyclopropyl-1 H-imidazol- Ly D-N-{6-(4 -cyclopropyl- pyridin-4-y1i-
3,47 pyricine-2 ~carbogamide;

4 H-1,2 d-triazol3vhpynidin:2-y - Z-methyihenzamide;

WN-{B-{d-cyclopropyl-4H-1,2 d-tetazol-3-yhpyridin-2-yl-d-{4-
{rifluoromethyl}-4,3,6, T-tetrabpdro- { He-tmidazof4 5 ¢ fpyridin- T-yDpreolinamids;

N-(3-(4-cyclopropyl-4H-1,2 d-triazol-3-ylphenyl pd-(4-

{iriflugromethyD)-4,3,6, 7 teirahydro-1H -imidazefd,5clpyridin- 1-
yimcolinmody;

S-{d-eyelopropyl- HH-imidarol- Loy-N(6-{(4-cyclopropyl-d H -1 2.4
rueel-3-yhovridin-2-y 1-2amethylbenzamide,

N-{3-{4-cyclopropyl-4H- 1.2 d-triazob 3w iphenyl (W perihunathyl)-
Hamddasol- Loyl picolinamide;

N G-{d-oyclopropybdH- 1,2 d-trtazel 3y pyridin: 2oyl da(4-
{perfloorosethyl - 1H ~imidazol-1-yhpteolinamide;
3-{d-cyclopropyl-FH-imidasol- Loyl N-(6-(4-eyclopropyl-dil-1, 2 d-riazol

yipyridin-2-y1 i-bmethyibenzamade;

4-Zeevelopropyl- FH- L2 dtriazol- byD-NS{O-(d-eyclopropy -4 1,2,4-
triazol-3yhpyndin-2-yhpicolinamide;

4-{A-ovclopropyl-1H~1,2 4-triazol LyD-N-(3-(4-cyclopropyl-4H-1,2.4-
frizol-3eyDphenypicolinamide;

4-{ S-cyclopropyl- TH-1,2, duptazol- Lyl N-(-(doyelopropyt-4H-1.2.4-
triazol-3-ylphenyvDpicolinamide;

Pi{6-{d-cyclopropyl-4-H -1 2 d-triazal-3-yhpyndin- Sy -3+

(4'3»{2»~Ely(iri)}{‘}i})i‘(}pa}‘l*z“y5}}?}’1‘@&11'1}--3--yi‘}éiﬂifiliia,l‘j\'l‘idﬁf;

{4-cyclopropyvl-1H-imidszol Loy -NY(6-{4-eyclopropyl

4 H -1, 24-mazol-3-vhpyridin-2-y 1358w ovo benearnide;

No(2-(d-eyclopropyl-dH-1,2 4-trigzel-3-vhpyridin-4-yi)-4-

{ qunelin-3-yhpmcolinanude;

45 N-{3-{d-eyclopropyl-dH-1,2 d-triazol-3-yliphenyl-4-(5.8, 7,

R-teirahydro- 1, S-oaphihyndin d-yhpicolinannde;
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o-cyelopropyl-N-{3-(d-eyelopropyl-4H- 1,2 d-tptazob-3-v1)-2-fluorophenyD-

3.4 btpyridine-2 -carboxamuds;
S-cyelopropy-N-(3-{4-cyelopropyl-dH- 1,2 d-triazal- 3y phenyl)-3,47-
bipyridine-2 -carbosamide;

N-{F-{4-cyclopropyl-4H- 1,2 d-trdazol- 3912 flusrophenyl }-3,47-
bipyriding-2"-carboxamisde;

N-(3-(4-cyclopropy-4H- 13 Atrzob 3yl iphenyl j-d-(d-ethyl-1H -
mnidazol- vl preslingmide;

35 Ne{-(4-cyclopropyldl1 2 detdazol- 3y hpyridin: 2-yl-d-(d-methyl- T H
~imidazol-1-yhpicolnamide;

No{o-(d-cyclopropyl-4H- 1,2 d-rizel-3-vDpyridin-2-yD-4-(4,5-dimethyl-

IH-tdszol- Lyl picolinamids;
N-{-(d-cyelopropyl-4b-1,2 d-triazol-3-yhphenyD-4-(6-(2,2,2-
irifhuoroethyl 3,6, 7 A-teteahyilro- 1 Snaphthyedin3-yDpicolivanide;
N-(3-{d-cyclopropyl-4H-1.2 4-tnazol-3-vDphenyl-d-(4-isopropyl-1 -
inudazel- B-vlipicohnmmide;
Ne3-(4-eyclopropyl-4t-1.2 dvtetazel-2-yhiphenyl -6+ 2-hydrox ypropan-2-
yIF3 4 -bipyridine-2 -Carboxamide;
Ne(o-{d-gyclopropyl-4H-1,2, 4-tiazol-3-vipyridin-2-¢1)-6-
{I-bydroxypropan-2-yip3 4 bipyridine-2"-Carboxamide;
Nog{d-cyclopropyl-dH-1,2 d-triazole-3-vDpveidin-2-yl-4-(4-isopropyi-1H
imidazol-Lyhpicolinamide;
e-cyclopropyl-N-{3-(4-cyclopropyl-4H-1,2 4-trigzol-3-y 13- 3-fheoropheny
13,47 bipyridine-2 -carboxaniide:
N-(B-{d-cyctopropyl-dH- 1,2 A-tasol-20-S-fluorophenyl}-3 47~
bipyridine-2 -Carboxamide:
d-{d-cyclopropyl-TH-imidaszol-1-91}-N-{6-(d-oyclopropyl-4H-1,2 d-trizwol-

SyUpyridin-2-yhpicolinamide;
(2.2, 2-gifluorosthyl)-

iy A e

N-(3-(4-cyclopropyl-4H- 1.2 d-iriazol-3-yliphenyl)-6-

34" bipynidine-2  -carboxamide;

Ne(3-{d-cyelopropyl-4H-1 2 d-triazol-3-viphenyl)-4-{6-isopropyl-5,6, 7 &-

tetrabydro- 1 G-naphithyridin-3-yDptoolinamide;
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N-{3(deyelopropyl-4H-1,2 4-triazol-3-yDphenyl)-4-{G-methyl- 5,678
tetrabydre-1,6-naphthyridin3-vipicolinanide;

N-{3-{4-cyclopropyl-4H- 1.2 d-triazol- 3 Upheoyl-4-(3-hydrox ypiperidin:

T-yhimcolinamids;

M-{6-{d-eyelopropyl-4H-1,2 4-triazol-3-yhpyoudin2- vl -4-(3-
hydroxypiperidiN-1-y 1 jpicolinamide;

S-cyclopropyl-N-(6-{d-isopropyl-4H-1,2 dtrtazol-3-yDpyridin-2-y1 33,4
bpyridine-2 ~carboxamide;

Nei3{4-cyclopropyl-4H-1,2 A-triazol 3 -yphenyl-d-{d-ethy 1-3-
oxopiperaziN-Loyhipicohnamide;

N{G-(d-uyolnpropyba 1,2 durtazel-3phpydin 2. ylsd-4 ool 3
oxgpiperaziM-1-y T ipieolinarnide;

{R)-6-cyelopropyl-N-{6-{d(1, 1, Lrifluoropripan-2-yh-4H-1 2 d-riazols
Fvlipyridine2-y 113,47 -bipyddioe-3 -carboranidy

N-(3-{4-isopropyl-4H-1,2 4-triazol-3oyhphenyl)-3,4 -bipyndine-27-
carboxanude;

egyclupenty - N-Ui-(4-oyclopropyl-4H-1,2 4-triazol-3-yliphenyl 3,47
hipyridine-2"-carboxamide;

N3 {d-gvelopropyl-dH-1,2 d-triazel-3-yDipbeny!)-6-( 1 metiry!-2-
oxopyrrelidin-3-y1-3,4 -hipyridine 2 -Carboxanude;

Ne{6-{4-cyclopropy-4H-1,2, 4-tdazol- 3y lpyridin-2-yl)-4-{4-{N-muthy!
sudfamoyliphenviipicolinamide;

M-(6-(4-cyelopropyl-4H-1,2,4-uiazol-3yhpyridin-2-yh-4-(quinolin-3-
yvhpicsdinsmide:

Nof{f-{4-oyelopropyt-4H-1,2 4-tntazol3-yDpyeidin-2-y-4-(4-phanyl-1H -
inudazel-1-yhpicolinamide;

Mo 3-{d-eyclopropyl-4H- 1.2 driazol- 3yl iphenyl-G-propyi-3 47
bipyndine-2’-Carbogamide;

N-(3-{d-cyelopropyl-4H-1,2,4-ttazol-3-yhphenyl MO-neopentyl-3,4°-
bipyridine 2" -Carboxanide;

N-{I{doyclopropyl-4- 1.2 A-tntrol-3-yDpheny D4 Lamathy -2 -phenyl-

Himidazob-S-yhpicolinanude;
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N-(3-{d-cyriopropyl-4H- 1,2, 4-triazol-3-vlphenvl -9-(4-{ethy]
sulfonyiipheny 1-pieclinamide;

N-C3-{4-eyclopropyl4H- 1,2 4-triazel-3-ypheny -4-(4-
(isopropylsdfonyDphenyDpicelivamide;

N-(3-{&-cyclopropyl-4H-1,2 4-triazol- 3-yliphenyl 1-6-( thylamingp3,4° -
bipyridine-2 ~carhoxamide;

N-{3-{d-eyclopropyl-dH-1,2 4-triazol-3-yphenyl)-6-{ cyclopropylamine)-
3.4 -bipyridine-2’ «carboxamide;

No{3-(d-eyclopropyl-4H- 1,2 d-riazol-3-vijphenyl)-4-(imidazof2, 1-b] [1
3 dihiadiarol-S-yhipicolinamide;

4-{4-chlovo- L H -tmidazol- Loyl N-CG(d-opclopropyl-4H-1,2 4-triazol -3

yhphenylipicohnamide;

MA3-(4-cyclopropyl-4H-1,2 4-triweol-3-yliphenyl 1-4-(2-
evelopropylpyrinidin- SoyDpicolinamide;

N-(3 -{4~~cyaic‘qﬁrr0 pyl-4H-1.2 d-inazol-3-yhiphenyD -6 -(trifluoromethy 1)

3.4 -bipyridioe-3 -carbexamide;

M-{3(d-cyclopropyl-aH-1.2 dstazol- 3y lphenyl-4-{quinolin-2-y1 }-6-
{triffooromethyhipeolinamide;

Nef&-{ I -eyelopropyl- UH -imidazol-3-yUpyridin-2-vD-4-{quinolin-3-
ylipicolinamide;

6- (,va.og.mpvl N-{6-{ L-oyelopropyl-TH «intdazol-5-vDpyridin-2-yi)-3,4°
bipyridineg-2’ -carboxamide;

3 N-QG{d-oyclopropyl-4H-1,2 4-tnazol-3-yliphenvl}-4-(Hpyrrola[3,2-b
Ipyridin-G-yiipeolinamide:

N-(3-{4-cyclopropyl-4H-1,2 A-triarol-3-yphenyl)-d-(4-
eyclopropyiphenyipeolinamide;

Ne(-(d-oyclopropyl-4i-1.2 d-trigzol-3 -yl pyridin-2-y1-3- 10 (pyridin.3-
yhbenzamde;

N-(3~(d-wyclopropyl-dH-1 2 #-triazob-3-viphenyl)-6-(methylihio)-3,4'~
bipyriding-2 -carboxamide;

Ne(3-(d-eyclopropyl-4H- 1.2, d-triazol-3-vi phenvi-6-{isobutyl thie 33,4’

bipyridine-2 -carboxamide;
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18 N+{3-{d-cyclopropyl-4H-12 4-triazol-3-ylphenyl-4-(5-
cyclopropyipyrazin-

I-ylipicolivanude;

teoyelopropyl-N-{3-(d-cyclopropyl-d H- 12 4 -triazol-3-yhphenyl - 5-fluoro-
34 bipyridive-2"warhogamide;

S-uhdoro-G-uyclipropyl-N-{3-(d-cyvelopropyvl-4H-1,2 d-triazel-3-ylphenyi}-
3.4 -bipyridine-2 -carboxanude;

N-{3-{4-cyclopropyi-dH-1,2 d-iriazol 3yl phenyl1-6-(2-
mothenyvethodamine 1-3,4" -hi pyradine-2 -carboraraide;

MN(3{d-eyelopropyl-4H-1,2 4 -triazol-3-yhphenyl -4
{methyisulfonyipiperazin-1-yl piz:aiin.an‘iid@;

Nw(ﬁ. {deeyclopropyl-dH-1,2 d-trseol-3-ylipheny - G-ethyi-S-fln ore-3,47 -
hipyridioe-2 -carboxmmide;

5-chloro-N-{3-{4-cyclopropyl-4H- L2 d-mazol-3 vl phenyl poeethyl -3 47
bipyridine-2"-Carbogamids;

4-(doevelopropyl-TH amidarol- Tyl N-Ge(deyclopropy 41,2 d-triazad-
Jephiphenyhpioniinanids;

Ne{3-{deocyclopropyl-dit- 1,2 d-trlazol-3-yhphenyl}- 5,6-diethyl-3

tapyridine-2 ~carboxamide:

No(3{d-cyciopropybd - 1.2 d-triazol-3vhphenyl)-4-(fure 3, 2-b jpyridin-6-
yhpieohnamide;

Ne(d-pyelopropylad- 1,2 danazob3-yDphenyl -4 3omethyl-3H-
imidaroi4, 3 -bipyridin-Gyhpicolinamide;

N-(3-fd-ovelopropyl-db- 1.2 d-riazol-3-vliphenyl - 6-{6-
eyelopropylpyridine-3-yhpyrimudbne-d-carboramide,

S-cyclopropyi-N-0-{4-cyelopropyl-dH- L2 A-triazol-3-vhiphenyl}-6'-
methyl3 4 -bipyeidine-2 -carboramids,

toyclopropyl-N-(3-(4-cyclopropyl-4H-1,2 d-triavol-3-yhphenyly- 57
methyl-3, 4" -hipyridine-2" earboxannde;

Ne{o-{d-cyctopropyi-dH-1 2 d-trfazol-3-vhpyndin-2-y -4 Somethyl-4-
{triflocromethy}-4,8,0, 7 eteahydre- TH -imidazo] 4,5-¢ }py‘ria‘iix‘:‘-ﬂ -

yipteodinamide;
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N-{3-{d-cyclopropyi-dH- 1,2, d-trfazol-3-yhpheayl-4-( 5 -methyl-4-
{triftuoromethyl}-4,5,6, 7 -tetrabydro-1H -imidazo[4,3-¢ Jpyridin-1-
ylpicolmamide;

&-eyclopropyl-N-{6-{d-cyelopropyl-4H-1,2 d-triavol- 3-yhipyridin-2-y1)-
2,3 -bipytidine-6-carboxamide;

¢"-vyclopropy-N-(6-(d-cyclopropyl-4H- 1,2 4-triazob-3-yDpyeidin-2 -l -
3,3 L-bipyniding-3-carboxamide;

& -cyclopropyl-N-(6-(4-cyelopropyl-4H-1,2, d-triazol-3-yhpyridin-2-y1)-
2,31 -bipyridine-4-carboxamide;

N-{o-{d-cyclopropyl-4H-1,2 d-triazol-3-yhpyridin 2y 5-{6-
cycloprapyipyridin-3- vi)” A-cdithuorebenzanude;

& weyclopropyl-N-G-{4-cyclopropybd-1,2 d-irtarel-3-yliphenyl}-2 3 1
bipyridine-S-carboxamide;

{8 pd-(4-oyclopropyt-TH-midazol Lyl Ne(3-{4-Gomethylbutan-2-yh-4H-
i,2,4-triazed-3-yhphenyvhpicolinamide;

4-chloro-No{6-(d-eyclopropyl-4H- 12 d-triazol-3-yDpyridin-2-y1)-S<(6-
eyclopropylpyridin-3-y 132-fluorobenzamide;

Heyelopropyi-N-(3-(4-{Z-phenyieyclopropyl)-4H-1,2,4-triazol - 3-
yhphenvl}3 4 -bipyndine-2"-carboxamide;

N3 ;(4wcyc}ﬂpi‘op3'1»41\;{- 1,2, 4-triazol-3-ylphenylo-{eyclopropylmethyl 3
347 -bpyriding-2" -carboxamide;

3-td-cyclopropyl-1H <1 2 3-trtazol- 1oyl N-{(6-(4-cyclopropyl-4H-1 2 4-
triazol- 3oy pyridin-2-yDbensamide;

A Soyslopropyi-1 3 4thiadianol 2y NG (d-oyelopropyi-aH-1,2,4-
trigzol-3-vlphenypicodinamide;

G-cyclopropyl-N-(3-{4-phonyl-4H- 1,2 $trazol-3-yDphenyD-3.4'-
bipyridine-2--catboxamide;

d-eyclopropyl-N-CG-{d-(pynidin-2-y1}-4H-1 .2 4-riavol- 391

phenyl -3 4-hipyridine-2'-carboxaride;

G-wyelopropyb-N-{3-{(4-{pyridin-3-yH-4H-1,2 4-ivfazol-3-vlphenyl -3, 4

bipynidine-2'-carboxamide;
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friyelopropylei-(3-{d-{pyridin-d-y}-4H-1,2 d-ttiwzol-3-yDphenyl)-3,4%
bipyridine-2'-catboxamide;

g-evelopropyN-G-(d-{pyrimidin-3-y 4 H1 2 driazob3-ylphenyi}3 .4
bipyridine-2-carboxapiide;

4-{ doyclopropyi-lH-midazol Loyl M- d-{pyridin-3-v1)-4H-1,2,4
triazol-3-yhpheny! pteclinamide:

dfd-cyclopropy - midazol Lyl k-N-(3-{4-{pyridin-4-yD-4H-1,2 4~
trinzol-3-yUphenyUpicolinande;

83

do{dezyclopropyi-iHeinidazol- Ty -I-C-{ 4-(pyrinaadin-S-yh-4H -1 2,4
trizzot-3-yhphenyhpeolinamide; and

NefAu{d-(but-2oynyl b Ha 1 2 dviriazol-3-vhphenyld-ddeyelopropyi-TH-
imidazol-1-yhpicolinamide; o a pharmacesticelly acceptable salt or solvate
thergof,
[09126] In sane cmbodimenis, the ASKL inhibiting compound is 1 compound of

the strueturs:

or a pharmacentically scceptable sal or bydeate theveof, This compound may be
sefirred o as 3-(dcyclopropyl-1 Heimidazol- Lyl No{6-{d-cyelopropyl-4H-1,2 4
irtazob-3-yDpyridin-2-vii-4-methyibenzamide or 3-{dwyclopropyt-1H imidazel-
Loyl N6-(Geoyelopropyl-4£- L2 4-nasol-3-9D)-2-pyridinyl - dmethyls
banzamide, and has been aasigned CAS Rogistry Mo, 1282041677, The
compound and salts thergofisehuding formic acid salt (CAS Reg. No, 13062041~
68-8) may bs prepared by metbods diselosed m US 2014/0238412 and ULS, Pay
Mo. 9,067 831

{86127] In other embodiments, the ASE indubiting compound is & compound of

the strocture:
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or a pharmaceutically acceptable salt or hydeate thereof, This compound may be
referred to as S-{d-cyelopropyl-lH-midazol-L-y)-2-fluoro-N-{6-{4-isoprapyl-
4H-1.2, 4zl 3 vhpynding yt-danetiylbenzamide or 3-{4-cvelopropyl-1H-
imidazol-1-y1-2-flooro-4-methyl-N-[6-[4-(Tmethylethy] 1481 2, d-triazol-3-v1)-
I-pyridinyl]-benzamide, and bas been assigned CAS Registry No. 1448428-04-3.
The compound and salis thersof, inclading hydrochloride salt ({CAS Reg.

No. 1443428-05-4) may be prepared by methods diselosed in US Z014/0228412
aod LS. Pal. No. 5,067,933,

LIRS

[86128] 1t vall be undersiood that the terms “intubitor”, “inhibiting compound”,
and the like, refer 1o 8 compound or agent which presents & pharmaceatical
activity 1o indubit activity of certain targst in 2 subject such as human, For
example, it will be waderstood that the teems “ASKY nhibitor”, “ASK! inhibiting
compound”, and “inhibitor of ASK1”, and the like, rafer (o compounds which
present a pharmaceutival activity e inlidbit activity of an apoptosis signal-
repulating kinase | i a human, In some embodiments of each of the methods
herain, Compound C2 or a pharnaceutically acceptable salt thereof, is used in
combination with Compound Al or a phaymaceutically acoeptable salt or hydrate
thereof. in other embodiments of each of the methods hersin, a compound of
Formuala | or a pharmaceutically acceptable salt thersof, 15 used in combination
with Corspound Al, or & pharmaceutically acceplable salt or hydrate theraof.

In anuther variation, the ASK] whibiting compound is 4-{4-{{4-chloro{ 1.1~

biphenyl [-2-yDmethyl} Lptperazioy N[ 4R 3-{dimethyiamive)- -
H(phenylthioymethyl propyljamino |- 3aitrophenylisulfony!] benzamide, ora

pharmacentically acceplable salt thersof,

Bromodomain nhibizors
[B0129] In soune variations the BET or BRD {(bromedomain-containing protein)

inhibitor s an nhibitor of bromodomain-containing protem 4 (BRO4), In one
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aspect the modulator of 2 bromodomain-containing protein s a comyponnd of

Formda (1)

wherein

R and R are sach independently Cys alkyl optionally subsiituted with
fromn 1t § R proups;

B and 27 are cach independently H or hale;

% i

COIOR, SNHOIOWOR®, -NHS(ORRS, or SIORNRR'; o

selected from the group consisting of Cia a.}“’kyl, .10 alkony, amino, Cas
aryl, Cugg arvialkyl, O heteroalkyl, Csae heteroaryl, and Conp heteroarylatkyl,
cach of which is optionally substinuted with from 1 to 5 ®* groups;

one of B¥ and R s selocted from the grougs consisting of Hand O allyl
optionally sybstituted with frowm 1 {03 R™ groups, and the other s absent;

B ix -CIO0RE, -NHCIOWIRY, NHE(OLR®, or -S{ORNRR"; o

R is selested from the EIOUp cfméisting of 8, Oyp adkoyd, T haloalkot,
Crag alkesy, antne, Casp aryl, Coap arylalkyl, Cioe beteroalbyl, Cop beteroaryl,
and Caon hoteroarviaikvl, cach of which is optionally substitated with from 110 3
1 groups;

each B snd KD is independently selected from the group eonsisting of H,
g alkyl, Cogg aryl, Coge arvlaliovl, Crag heteroatkyl, Cae hetervaryl, and Cagp
heternarvialkyl, each of which is optionally substitited with from 1 to $ g
groups; and

each B i independently selected from the group consisting of acyl, g
allyl, Cryg alkory, amine, amido, sivdding, Csae aryl, e arvlaliodl, axide,

carharovl, carboxyl, carhoxyl ester, oyano, guanidine, hale, Crup halualkyl, Oy
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heteroaliovl, Caan heteroaryl, Cyon hetersarylalkyd, hydeoxy, hydrazine, fiing, oxo,

piiro, suiﬁnyL sulforne aod, sulfonyl, thiocvanate, thiol, and thione;

wherein the Cy g alkyl, Coge anyl, Cooo arvialkyl, € heteroalkyl, Cog
heteroarv, and Caap hi‘-iﬁﬁﬁl‘i}u}'léiik}l ELOUPS are opimm}iy bytriuted with from |
to 3 substitoents independently selectad from Cy 5 allyl, Csap aryl, halo, Crg
haloalkyl, evane, hydrexy, and C ¢ alkoxy;

or a pharmaceutically accepiable salt thersof.
[#0138] Compounds of Formula (1) {which include compounds of any of
Formalae (Ha), (b), (He), (1Hd) and (He), described helow) can inchude,
mdependently, one or more of the following featares, Tt will be recognized that
features specified m each embadiment may be combined with other spacified
features to provnide further enabodioents.
{08131} In some compounds, ™ snd ™Y are each ndependently Cyg alkyl
which, as defined hevain, meludes atkeny!, alkvevl and eyeloaikyd. In some
componnds, R™ and R’ gee difforent, and in other comapounds B and R'™ are the
same, In some compounds, R and R'® are each mdependantly a Cip alloyl
aptionally substitated with 1-5 R groups. In some compounds, R™ and B’ are
both methy]. In some compounds, oo of R or R s s methyl and the other is ¢
methyl substituted with o hydroxy. To some compounds, R and R'® are hoth
methy] substituted with 2 bydroxy. In smne compounds, one of R or B 5 a
methyl and the other is & methyl substituted with sn amine, In soms compounds,
R* and B are both masdthyl substituted with an amine.
[8132] in some compounds, R™ and R™ are both H. In some compounds, R
ard B ave both hale. To sume compounds, ong of B and B™ is H and the other
is halo. Tn some vomponds the halo 15 -F or <CH
(B6133) In some compounds, R’ s boronis acid, a brronic acid ester, or balo. In
st compounds, R’ is -CHONOR?, NHCEHOR®, NHSOREY, or -SO)NRRE
wherein R and R” are deseribed above, In some compiounds, B is -C{OIORY, -
NHCOYOR, -MHS(ORRY, or -8{0RNR'R", wherein sach R and RY is
indepandently Ui alkyl, Cog aryl, Ciap beteroalkyl or Cage hetevosryl, each of
which may be aptionally substiteted as described above, For example, in some

componnds R is -CiOWORY, SNHCIOWR®, NHES(OREY, or S{OLNRR,
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whereit zach B and R is mdependantly Caye aryl or Coog beteroaryl, o some
compotnds, R is selectad from the group consisting of Oy alkyl, € alkoxy,
aming, Csae arv], Coap arylalhol, Coog heteroalioyt, T heteroaryl, and oo
heterparvlalkyl, each of which is optionally substituted with from 110 3 RY
groups, wherein R s described above, In soms compounds, ISRTT o 110 alkyl,
e alkoxy, of O heteroaikyd, each of which may be optionaily substituted ax
described above. In some compounds, the hetervalkyl is a heterocycloalliyd. In
other compounds, R is Caan arylatkyl or Cog hetervarylalkyl, each of which
may be optivially substituted as deseribed above. In other compounds, R is O,
o syl Cong anvialkyl, Csop heteroaryl, or Cagp betevoarylalkyl, vach of which
may be opiionally substituied as described gbove. In some conpounds, R s
amine opiionally sebstituted as doseribed above. For examiple, Iy some
conpounds &Y s NHy, and in other componnds R’ is -NR'R”, wherein B and R
together with the nitrogen to which they are bonded form a Cyy heteroalbyl or
Cs.p heteroaryl, each of which may be optionally substiuted as deseribad abave,

[#6134] Other non-limiting examples of R include the follswing:

N 5 J % .S " X l \(55 \3{:: f’”«\\//

&

P 5\1 L
xj L‘-” 5 | lr . ) ! e

o

SN

Hrwraraid,
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B0135] In some compoumds, one of R™ o K™ s H and the nther is abgent, that
i, i some comspounds K™ is H and R is absent, and in other compounds B s
absent and RY is 2. Yo other compounds, one of K™ and R is alkoyl and the
other is absent, that i3, in soms compounds B% s atkyl and R¥ s absent, and in
other componnds R is absent snd R 15 allyl, In some compounds the alkyl is
methyl,

[B0136] In some compounds, R i -C(OHOR’, -NHCOWOR', -NHS{O):R®, or -
SCOLNRR', wherein RS and R® are desceribed above. T soms compounds, R is
SCHORGRY, SNHCOMWORY, -NHB(O), R', or SBIORNRRY, wherein each R and K
s independently g alkyl or Csqo aryl, each of which may be optionally
substituted as described above, For example, in some compounds R s -
NHC{OWORY, wherein R is mettyl. In some compounds, % is -NH SRR,
wheretn R is gy alkyl or Cayg aryl, each of which may be optionally
substititod as deseribed above. For example, in some compounds R s -
NH3{ORLKR", wherein R is eyelopropyl, In some compounds, R s selocted frons
the group consisting of H, Gyl alkyl, Coge haloalkyl, Cryg alkoxy, amine, Cag
aryl, Coan arylalkyl, Crup heteroalkyt, e hetersaryl, and Cagg heteroarylaikyl,
each of which is optionally substitated with from | to S R groups, wherain R
is deseribed above, b some compounds, RS is Crig atkyl optionally substituted
as described above, In sovne compounds the € alkyl is & Cyyp cvcloalkyl, e.g.

cyclopropyl. In other compounds, R is amino optionally substituted as described
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above. For exaple, m some compourads R is NH,, and in other compoands R
ix ~NRYRY, wherein RY 15 H and R i albyl, e.g. covclopropyl. In other
compounds, R is alkoxy, e.o. methoxy.

{0137 Io some compounds, 13 R]b, Eiﬁ’, RER™ and B awe optionally
subsititoted with froom Lo 8 (e 1, 2,3, dor §) rY groups as described above. In
sIme cmnpmmds, R R RYR®, R and R are optionaily substitnted with 1,
2, 0t 3 R groups. I some compounds, each 1 R iy independently selected from
the group conaiating of alkyl, alkoxy, amine, cyano, balo, baloalkyl, hetevoalioyl,
vy, and sulfoovl In some comounds, each 1™ is independently selected
frorn the group consisting of aryl, alkylaryl, heteroaryl, and heteroalkylaryl. In
soine compounds, Ri= R R R® R* and B are not substinged. In some
comonds, R™ {s not subatinied.

189138] One subset of compounds of Formula (1) relates to compounds of

Fororula {Ha}

whersin

R and R are each indepandentty £ ¢ alkyl optionally substituted with
from 1o 5 R* groups;

R

boronie acid or halo; or

HOMORY, -MEOENQRT, -NHSIORR', or BEOENRRY o

selevted from the groap consisting of e alkyl, Chuw alkoxy, s, G
aryl, Ciao arvialkyl, O boteroalkyl, Cap heteroaryl, and ig\ o heteroaryialkyl,
each of which is optionally substituted with from 1o § R SRR,

one of R™ and R is selected from the gronp consisting of H and Cy 4 alkyl
optionally substituted with from Lo § B® proups, and the other {s absent;

R i

CHHORS, -NBCEDORY, -NHS(ORR', or -8{0RNR R or
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R -

selected froms the group consisting of H, Coae alkyl, Ol haloalkyl, U
alkoxy, amino, Csp aryl, Coon avylalkyl, Oy beteroalkyl, Csaa heteroarvl, and Cy.
20 heteroarylaflovl, sach of which is optionslly substituted with from i § RV
groups;

each B and R 1 mdependenily selected from the group consisting of 1,
Crogg alkyl, s aryl, G arylalkyl, Crap beteroalkyl, O heteroaryl, and Cpay
hetoroarylalkyl, each of which is optionally substitated with from 110 5 BY
groups; and

esch R is independently selecied from the groug consisting of acyl, Crg
alkyl, Cypy alkency, annne, amido, amidino, Ca g aryl, Coap arylalleyl, azido,
carbameoyl, carboxyl, carboxyl ester, cvans, guanidine, halo, G haloalkyl, Gy
heternalkyl, Co g heteroaryl, Cogg hoteromrylalkyl, ydroxy, hydrazino, uine, oxe,
nitro, sulfing, sulfonic acid, sulfonyi, thiveyanate, thiol, and thione;

whersin the Crye allyl, Cae aryl, Coag arviatkyl, Ciag heteroadkyl, Cspg
heterosryl, and Coan heteroarylalkyl groups are optionally sabstitoled with from 1
to 3 substituents indepandently solocted from Cie allivl, Cago aryl, balo, )¢
haleaikyl, eyano, bydroxy, and Uy alkoxy;

or a pharmaceuntically acceptable salt thereof
{0138] Another subset of compounds of Forauda (1) relates w0 compounds of

Formula {11k}

(b)Y

wherein

K™ and R are sach wndependently O atkyl sptionally sabstitoied with
from 1 to 5 R groups;

B and B™ are each unleperdently H or haly;

R s

boric acid or halo; or

CEOHOR®, NHC{OJOR®, -NHS{OLRY, or -S{ORNRR or
{ 2
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selecied from the group consisting of Uy alkyd, Crup alkoxy, woing, Csap
aryh, Ug a0 arvialkvl, Ciao beteroalkyl, o heteroaryl, and Claae hetercarylalkyl,
cach of which is optionally substituted with from {105 ®® SIOUPS;

R s

CEONIRE, NHCIOIOR®, -NHS(ORRE, or -8{0RNRR, or

selected from the group consisting of H, oo alloyl, Cpaa baleatkyl, Crae
alkexy, smino, Csag aryl, Coan arvlalkyl, Crip heteroalkyl, Capg heteroaryl, and T
s heleroaryialkyl, cach of which is optionally substituted with from | o § g
SYORIpE;

each R and RV is indepondently selected from the group consiating of |

g adlov], Coe arel, Coon arylatiyl, Copp hetersalkyl, Coog hetevoaryl, and €

heterodrylalkyl, sach of which 1¢ optionally subistituted with fron 1 1o 5 R®
gronaps; @nd

each R is independently selected from the group vonsisting of acyl, Crog
atkyl, €0 alkoxy, moing, amide, amidine, Cae arvl, Cogn arylalkyl, azide,
carbamoyl, carboxvl, carboxyl ester, oyane, guaniding, hale, Cys baloalkyl, Ty
beteroallvl, Csag heteromyl, Coae heteroarvialkyl, hydroxy, hydrazing, muno, oxe,
aitro, sulfinvl, sulfonic acid, sulfouyl, thivcyanate, thiel, and thione;

wherein the Coag alkyl, Cop aryl, Coo aryvlalkyl, T bateroalbyl, Ciae
hoteroaryl, and Caap hetoromrylallkyl groups are optionally substituted with fimo
{o 3 substituents independently selected from Cg alkyl, Cagg aryl, halo, Crg
haloalkyl, evano, hydroxy, and Cig atkoxy;

or & pharmaceutionily acceplable salt thersof.
014 Another subset of connpounds of Formula {(I1) relates to compounds of

Formdla (o)

whersin
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R aud B are cach independently € alkyl optionally substituted with
from 1 to 5 RY ErOUpS;

borore acid or haley or

CUOOR®, NHCCHOR', NHS(OLKE, or -5(01LNRRY; or

astected from the group consisting of U alkyl, Crug alkory, aming, g
aryl, Coan arylaliyl, Crop heteroalkyl, Cap heteroaryl, and Coap hateraarylalkyl,
each of which is optionally substituted with from 1 to 5 R™ groups;

R s

CEOHOR?, NHUENOR?, NHB{ORRY, or -S{ORNRCR" o

sehected from the group cousisting of H, € g alkyl, € pp haloalind, €
alkaxy, amine, G aryl, Caon axvlalkyl, O heteroalloypt, oy heteroaryl, ansd €y

2 heteroarylaliorl, sach of whick is opticoally substituted with fom [ o SR
QIOUPS;

cach B and R is independenily selected fram the group consisting of H,
Crn alkyl, Coagaryl, Coop arvlalkyl, Ol heteroalkyl, Csog hoteroaryl, and Ci
heterogrylalkyl, sach of whish is optionally substituted with from 1 to 3 RY
groups; and

sach R is independently selocted from the groap consisting of acyl, Clay
alkyl, Cr. alkoxy, amino, amido, amidine, Us.o aryl, Coap arvlalkyl, azido,
carbamoyl, carbonyl, carboxy! ester, cyane, guaniding, haly, Cig haloalkyl, €0
heieroalkyl, Csan beteroaryl, Caap heteroarylalkyl, hydroxy, hydeazive, iming, mxe,
aitro, sulfinyl, sulfome acid, sulfonyl, thiccyanate, thisd, and thions;

wherein the Crag alkvl, Cag arvl, Cogp avylalind, Cuig heteroalkyl, Cog
hetercaryl, and Ciay heteroaryialkyl groups are opionally substitated with from §
to 3 substituents independently selocted from O g slkyl, Csap aryl, halo, Crg
haloatkyl, cyane, hydvony, snd Crg alkesy;

or & pharmaceutically aceeptable sall thersoll
[B0141] Another subset of componnds of Foruls () relates to compounds of

Pormula (TId)
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(Hd)

wherein

7 i

boronic scid or haley &

C{OOR™, -NHCOR®, -NHS(DRRS or SIORNRCRY or

selected from the group consisting of Crag alkyl, Coe alkory, aobuy, Usie
aryh, Cyap avylalkyl, )Ly heteroaliod, Ciap beteroaryl, and Cozp hetercarylalkyl,
sach of which is optionsdly substinted wath from T 1o § £ eroups;

wis

CLOMORS, -NHCIOOR', KHSORRY, or BIOLMRCRY; or

selected from the group consisting of H, Craa alkyl, Crao balealkyl, Cryp
alkoxy, smine, Csag aryl, Caan arylaliyl, €y heteroalkyl, Csg heteroaryl, and Ce
a9 heteroarylallovl, vach of which i optronally substitated with from fio 3 Ry
SYOUPS;

each R* and R" is independantly selected from the group consisting of H,
Oy alkl, G aryly Coan arylalkyl, O heteroalkyl, Cse heteroaryl, and Coan
heteroarylalloy, each of which iz optionally substitated with from 1 1o § R
groups; and

each K™ 18 indopendently selected from the group comsisting of acyl, Cip
alkyl, Oy alkoxy, amino, amide, anidino, Cae atyl, Coan arylalkyl, azido,
carhamoyl, carboxyl, carboxyl ester, eyan, guanidine, hale, Cyae haloalkyl, Ui
hetaroalkvl, Cyyp heteroaryd, Coap hetoroarylallyl, hydeoy, hydrazing, iming, oxo,
nitre, sulfinyl, sulfonic acid, sulfonyl, thiocyanate, thiol, and thnons;

wherein the Cry alkyl, Cap syl Coap arvialioyl, Chgp heteroalkyl, Cose
heteroaryl, and Cyop heteroarylalky! growps are optionally substituwed with fron 1
1o 3 substituents independently selected from Crs alioyl, Csg oyl hado, Uy
haloalkyl, evane, hydeoxy, and Crg alkoxy;

or a pharmaceutivally acceptaide salt thereof,

SUBSTITUTE SHEET (RULE 26)



WO 2017/059252 PCT/US2016/054780

ST
IR

[BRI42] Another subset of compounds of Formula (11} relates to oompounds of

Fornmda (1e)

%
s
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N
N %
SN RN
HN‘.,:- \\37}“_‘«' \e..;k’:.;)
! 3
i .
TR

wherein

R i

boronie acid o halo; or

CEONOR®, -NHC(OIORY, NHS{OWRY, ar -S{ORNRRY; or

selected from the group consisting of Oy afkyl, Chu slkox ¥, aroing, Us.qg
aryl, Cosp arvlatkyl, Oy beteroadkyl, Csp heteroaryd, and Ceon iwternarylalkyl,
gach of which is optionally substituted with from 110 5 B™ groups;

each R und R" s independently selecied frorm the group consisting of H,
Crapalkel, Cagg aryl, Coap arylalioyl, Coug beteroatkyl, Caag heteroaryl, and Cga
heteroarylatkyl, cach of which is optionally substituted with from 1 to § R™
aronpa; and

cach R™ is independently selected from e group consisting of acyl, T
alkyl, Crg alkoxy, muine, amide, amidino, Ceyg axvl, Caap arvialkyl, azido,
carbarmoyl, carbixyl, carboxyl ester, cyano, guanidine, halo, €y haloaliyl, Crie
heteroalkyl, Cop beteroaryl, Con heseroaryialkyl, bydroxy, hydrazivo, imine, oxo,
ritivo, sulfingl, sulfonic acid, sulfonyl, thiccyanste, thiol, and thione;

wherein the Cig alleyl, Cogp aryl, Cone avvialkyl, Cig heteroalkyl, Csap
heteroasyl, and Cyop heteroarvlalkyl groups are opsinnally substitated with from 1
tr 3 substibeents independently sefected frovn Crg alkyl, Csqo aryl, bale, g
haloatkyl, eyavo, hydrimy, and Oy alkoxy;

or & pharmaceutically aceeptable salt thereof,
{80143} ln separate ombodiments within sach of the compounds described for
Formuilas 1, s, 1, and He, there is another embodiment comprising a

compound in which R™ and R are each independently Cyq alkyl, or a
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73 .
pharmaseusically acosptable sall thereofln separste embodiments within each of

the compeunds described for Formulas I, Ua, Hb, He, Hd, and e, there ts
another embodimend comprising a compound in whick RisC i0 alkvl, CrLe
alkeoxy, or Cyup heteroallovl, sach of which may bo optionally substituted with
from 1 to § RY groups, of a pharmacentically acoeptable salt thereof In separate
embodiments within sach of the corapounds described for Forpnalas 11, Ua, Iib,
e, Td, and e, there is anpther embodiment comprising 4 corppound 1o which
R is an, Cag aryl, Coon srylaliyl, Coyg betercaryl, or Cogy heteroarylaikyl, each
of which may be optionally substitoted with from 1o 3 RY groups, ora
pharmaceutically aceeptable salt thereolIn soparate embodiments within each of
the componids deseribed for Porulas T, Ha, 1ib, le, and Hd, there is another
embodiment comprising 8 compoursd in which B s Oy alkyl, ora
pharmacsutically aceepiable salt thereof A separate embodinent comprises a
compound of Formala He, as defined above, wherain 1 s Crow alkyvd, €
alkoxy, or Cip heteroalkyl, each of which may be optionally substituted with
from 1 to § K™ groups, or & phamaceutically acosptable salt therzof There is also

provided a separate ombodiment with each of the embodiments desertbed herewn

. N [ . . IS A ,
comprising a compound of Formula He, further in whivh R s e syl Conp

arylalkyl, Csp hetorsaryl, o Cae .1s;%ienm‘yla{kyi, each of which may be
optionally substituted with from 1o § B™ groups, or a pharmaceatically
acoeptable aall thereof

{88144] In some embodiments, the modulator of & romodimain-containing
protein is o compound selected from the group below, or a phammaceutically
accepiable salt or hydrate thereot

f\, (3
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30148) It 5 understood that separate, single embodiments comprise the
methods, regimens, kits, and articles of mamafacture m which the modulator of &
bromodoman-contaimng protein is cach separate compound bisted in the table
above, For instanee, i one embodiment of each of the methods, regpmens, kils,
and avticles of manufacture discussad herein, thers is an embodinment it which the
modalator of a bromodomam-containing protetn s, (2-cyclopropyl-6-{3,5-
dimethylisoxazel -4-y1i- 1 H-bemgol diroidazol-4-yDdi{pyndin-2-yUmethanol, or a
pharmaceutically acceptable hydrate therent. In separite other embodinoonts for
cach of the methods, regimens, kits, and arbieles of manutacture discussed herein,
there is an embesdiment in which the swslufator of a bromodorain-contatiing
protein 1s {2-cyclopropyl-6-(3, S-dimethylisonazol-4. vl)- L H-besean|dlimidazol 4
yhidi{pyeazin-2-yhmethanol, or & pharmacestioally acceptable hydrate
thereof.  There are alse smbodiveents in which the modulator of 8 bromodonuan-
containing protein is (2ovalopropyle-(3 3-dimethylisoxazol-d-yh- 11
‘i‘)tﬁi}mw}uﬂﬁia sol-d-vii{pyridin-Z-yDipyrioidineSylmethavel, or a
pharmacsutically acceptable hydrate thereof,

{88146} There are also embodimenta i which the modudator of & brovwdimain-

i:)ien.zog':d]imida.;mi»<i-y§}(pyri d,in~-i2~-yi}{ p_j,v’a‘in'iidin-{}--j,v'i_);m:ﬂz:zu‘mi, ota
pharmaceutically scceptable bydeate thersof. There are also embodiments in
which the modulator of a bromodomain-containing protein s {(2-cyelopropyl-b-
{3, S-dimethylisoxazol-d-yi)- H-benzol d firvidazol-4-yDdi(pyridin-3-yDmethaned,
or a pharmaceutivally scceptable hydeate thereof, There are also ambodiments in
which the modualator of a bromodomain-containing protein is (oyclopropyl-6~
{3, 5 exﬁ‘nyiisox grol-dyi)-1 }]j-bc:ﬂzasgf dlimidazni-d-yh{pheayi} pya‘i dine--
ambodiments in which the modalator of a bromodomsin-containtng proten is (-
eyetopropyl-6-(3 S-dimethyiisoxazol-d vl H-benrol djimiduzol-4-

v phenyl ¥ pyridin dowiimethansd, or a phatmacoutically accepiable hydreate
thereof. The compounds which sre modulaters of a brovwin-dorain containing

protein desertbed above may be prepared as taught in 115 2014-0336 190,
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MMPY Inhibiting Agents
[80147] Useful MMPY mhibiting agents inchude comprises binding poteins,
5., antibodies and antigen-binding fragments thersof, that bind o the matrix
umaﬂopwta‘mow 8 (MMPY) protein (MMPY s also known as gelstinass-13),
wherein the binding protetns comprise an immanoglobulin (Ig) heavy chain {or
functisnal fragment thereof) and an Ty Hght chain (or fanctional fragment theroot)
disclosed i U8, 2015-0140580 (Smith et al) and US. Patent Nos. §,377,443
Meduley et al}, 8,501,916 (MoAuley et al.), and 9,120,863 (McAuley ai al),
each of which s ineorporated hevein by reference.
[B0148] Practice of the present disclosure employs, wnless otherwise indicatad,
standard methods and corventional techniques in the flelds of cefl biology,
toxtoloygy, molecular biology, biocheraisiry, coll culture, tmmunology,
oncology, recombinant DNA and related felds as are within the dlall of the att.
Such techniques are deseribed fu the lierature and therehy avatiabie to those of
skill in the art. See, for example, Alberts, B, er o, “Molecular Biology of the
Cedl” ® odition, . Garland Science, Now Yok, NY, 2008; Voot D, ef od

i

“Fundareentals of Biochenuistry: Life at the Melecular Lovel,” 3% edition, Johw
Wiley & Sons, Hoboken, NI, 2008; Sambrook. J. ef af , “Molecular Cloning: A
Laboratory Manaal,” 3 adition, Cold Spring Harbor Laboratory Press, 2001;
Agsubel, F. ef af, “Current Protocols in Molecular Biology,” John Wiley & Sons,
New York, 1987 and periedic updates; Freshney, R1L, *Culture of Animeal Cells:
A Manual of Bagie Technique,” 4™ edition, John Wiley & Sons, Somerset, NJ,
2000; and the sevies “Methods fn Enzymology,” Acaderoie Fross, San [ie ggo, CAL
See also, B example, “Corrent Profocols in Imraunclogy,” (R, Coicr, series
edhitor), Wiley, laat updated Augast 2010

[0349] The present combinations provide binding proteins, e.g., antibodies and
anhgen-binding fragments thereof, that bind to the matrix metadloproteinase-9
{MMPG) protesn (MMPY is also knowan as gelstinase-B). The binding proteins of
the present disclosurs generally comprise an invounoglobulin (1) heavy chain
{or Tunctional fragment thereof) and an Iy Heht chain (or functional fragment

thereot} to be used in the methods, regimens, Kits, and articles of manofacame
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Herein with a pharmaceotically effective ameurd, or with individual doss units
containing a pharmacentically effsctive amound, of Compound AL

{08153¢] The combinations fnchide MMPY binding proteins that bind specifically
i MMPY and not to other maivix metalloproteinases xach as MMPT, MMPZ,
MMP3, MMPE7, MMPY, MMPLO, MMP12, MMPI3. Such specific MMPO
Binding profeins are thes generally not significantly ov detectably crossroactive
with non-MMPY matvix metalloproteinases. MMPY binding protains that
speatfically bind MMPY find use in applications in which 1 1§ necessary o
desivable 1o abtain specitic mndudation {e g, inhibition) of MMPS, e.g., without

S

direcily aftecting the activity of other smatro melalloprofemases,

[#8181] In cortain embodiments of the present diselosurs an ant-MMP9
antibody is s indubitor of the setivity of MMPY, and can be a specific inhibitor
of MMPY. I particular, the MMPO binding protemns disclosed hevein will be
aseful for mhibition of MMPY while allowing sormal function of other, relaled
matrix metalioproteinases. "An inhibitor of MMP” o “inhilstor of MMP?
activity” can be an antibody or an aptigen binding fragroent thereot that directly
ot indirectly intubits sctivity of MMPY, inchuding but not limited to enzymaiic
processing, mhikiting action of MMP9 on it sabstrate fe.g., by inhibiting
substrate binding, substraie cleavage, and the fike), and the Iike.

{80152} The present combinations also corpuise MMP? hinding proteins that
speeitically bind to now-monse MMP9, such as human MMPE, Cynomolgus
monkey MMPY, and rat MMEPQ. The combinations also comprise MMPY binding
proteins (s.g., ant-MMPS antibodies and functional fragments thersof) that ast as
nov-competisive mhibitors, A “nop-competitive fubibitoe™ refors o au fubibitor
biods at site away from substrate binding stte of an enayme, and thus can bind the
snzyins and effect inhibitory activity regardless of whuther or not the ereyme i
hound to s subsirate, Such non-compotitive iobihitors can, for example, provide
for a level of infubition that can be substantiafly independent of substrate
comcentration.

(601331 MMPY binding proteins {e.g,, antibodies and functions! fragments
thereof) of the present disclosure inclede those that bind MMP9, particelarly

human MMPY, and having a heavy chain polypeptide (or functional fragment
& R J S £
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therzaf) that has af lossr about 80%, R5%, 90%., 95% or more aming soid
sequence wWentity 10 a heavy chain polypeptide disclosed berein MMPY binding
protems (e.g.. antibodies and fanctional fragmonds thereof) of the present
combinations, methods, articles manfactore, and kits tnclude those that bind
MMM, particularly human MMPY, and having a light polypeptide (or functional
fragmient thereof) that has al least about 80%, 859, 909, 95%: or more amine
acid sequence weotity to a heavy chain polypeptide disclosed berein MMPS
binding protems (e.g., antibodies and functional fragments therenf) of the present
disclosure fnchude those that hind MMPY, particularly human MMPS, and have a
heavy chatn polypeptide {or functional fragment theveof) having the
complernentarity detertsining regions ("CDRE™) of heavy cham polypeptide and
the CORs of o hght chain polypepiide {or functional fragment thereof) as
disclosed herein,
1801541 MMPY binding proteing inchuding antthodies and finetionad fragmsats
thereof, Accordingly, the present disclosure provides embodiments comprising,
for sxarnple, antibodies or antigen binding fragmenis thereef, comprising s heavy
chaw variable region polypeptide having at least 80%, 83%, 90%, 85%, or
greater amino acid sequence identity o an smine scid sequence of a heavy chain
variable region deseribed berstn {e.g., SEQ ID NOS: 1 or 53-8}, and & variable Eght
chain polypeptide having at least 80%, §3%, 90%, 935%, or graater amine acid
sequence identity to an amino acid sequence of a Hight chain polypeptide as sel
forth herein {e.g., SEQ IDNOSZ or 9-12).
[30185] Sequence Wentity between two nucleic acids can also be described
tering of hybridization of twe moleenies to sach other under stringent conditions.
The hybrdization conditions arg selected following standard methods i the art
{see, for example, Sambrook, et al, Molecular Cloning: A Laberaiory Manual,
Second Edition, (198Y) Cold Spring Hatbor, .Y ). An example of siringent
hybridizetion conditions s ybridization at 30°C or hugher and 0.1 < 85C (13
mM sodium chioride/1.5 m¥ sodivm citrate). Another example of stringent
hybridization conditions is overnight jnenbation af 42 °C ina solution: 50 %
formamade, § x 88C (150 oM NaCl, 15 mM trisodium citrate), 50 mM sodiam

phosphate (pH7.6), 5 * Denhardts solution, 10% dextran sabfale, and 20 mgw/ml
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denatured, sheared saboon sperm DINA, followed by washing the filtews in 0.1
Q& at about 63 °C, Siringent hybridization conditions are hybridization
conditions that are af Jomst ai stringent as the above tepresentative condifions,
whate conditions are considered to be af lzast as stringent if they are at least
ahout 80% as stringent, typically at least 90% g8 stringent as the above speeific
stringent conditions. Bxamples of anti-MMPY antibodies of the present disclosure
are deseribed in mewe detail below,

[0156] Amit-MMPY antibodies can be desedbed in terms of the CDEs of the
heavy and Hght chains, fn some ewmbodivaents, an antihbody is a humanized
antibody or a hunan antihody. Henanized antbodies meluds human
tmmurunoglobulins (recipient antibody} i which residoes from a
complamentary-determining region {CDR) of the reciplent are replaced by
residues from a CDR of a non-hauoan species (donor antibody) such as mounse, val
or rabbil baving the destred specificity, affinity and capacity. Thus, bumanized
forms of non-human {e.g., turioe} antibodies are chimerie immvogiobuling
which contain mdninal ssguence derived from nov-luman imnumoglobuhn, The
non-nan sequences are Jocated primarily 1o the variable regions, particularly 1o
the complementarty-dutermaining regions (CORs). 1o some embodimens, Fy
frapework residhiss of the human imnumeglobabin are replaced by covesponding
non-human residues. Humamzed antibodies can also comprise resicues that sre
found neither in the recipient antibody ner i the imported CBR or framework
sequences. i cerlain embodiments, 3 humandzed andibody comprises
substantiafly all of at least one, and typically two, variable domainy, in which all
or substantially all of the CDRs correspond o thoss of a non-human
immunoglobufin and all or substantially all of the framework reglons are those of
a human ramunoglobudin consensus ssquence. For the purposes of the present
disclosure, humanized antihodies can also tnelude tomunoglobulin fragments,
such ax Fy, Fab, Fab', Flab'y or other antigen-binding subsequences of
antibodies.

{68387 The humantzed aniibedy can also comprise at least a povtion: of an

tmmaneglobulin constant region {Fo), typically that of a human imuonoglobudin
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See, for example, Jones ef af {1986) Nawre 321522525, Riechmann et al,

(1988) Nerere 3323233291 and Presta (1992) Cuwrr. Op. Steuer. Binl 2

93-596,
{B0158}) Methods for humanizing non-buman mtibodies are known in the art,
Generally, a hupanized antthody has one or more amine acid reaidues introduced
smto i from a sourcs that is non-human. These non-human anuso acid residues
are often referred o as "inport” or “dovor” residues, which are typieally obtained
iroen an "import” o “donot” variable domaio. For example, hunanization can be
performed essertially according to the method of Winter and co-workers, by
substituting rodent TDRs or CDR sequences for the corresprmding sequences of &
huraan antibody. See, for exaraple, Jones ¢ of., supra; Riechmann ef ol supra
and Verhovyen ef af. (1988} Scienoe 239:1534-1538, Accordingly, sugh
"hrnanized” anttbodies include chimerie antibadies (1.8, Patent No. 4,816,367,
whergin substantially less tharcan intact buman variable domain has heen
substituted by the corresponding sequence from a non-tewnan specizs, In certain
embodiments, humanized antibodies are human antibodies in which some (DR
residues and optionally some framework region residues are substituted by
residuss frowm analogous sites in redent antibadies (e.g., murine monnclonal
arithodies},

[{HIESY] Human antibodies can also be produced, for example, by using phags
display Ibvaries. Hoogenboom e al (1991) .0 Mol Biol, 227:385; Marks er o,
{1991} J. Mol Biol 222:381. Other methods for preparing human monoclonal
anttbodies ase described by Cole of of, (1985 “Monoclonal Antibodiss and
Cancer Therapy,” Alav R. Liss, p. 77 and Bogrner of al {1991}/, fmmunc,
147:86-95,

{60160] Human antibodias can be made by fotrodusing human immuenoeglobulin
loel inte transgenie animals (2.2, micr) in which the endogenous
impumogiobulin genss have beeu partially or eorpletely inactivated. Upaon
mnunologieal challenge, human antibody production is observed, which closely
resembles that seen in bumans in il respeets, including gens rearrangement,
assembly, and sntibody repertoire. This approach is described, for example, in
LS. Patent Nos. 5,545 807, 5,545,800 5,569,225; 5,625,126, 5.633,425;

5,661,016, and in the following scientific publications: Marks et af. (1992)
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Bio/Technofopy WRTTRTE3 (1992); Lonberg er ol (1994) Natwre 368 856-83%,
Motrison {1994) Nature 308:812-813; Fishwald er ol {1996 Nanwre
Bivtechaology 14:845-851; Meuberger (1996) Nuature Riotechnology 14:826; and
Lonberg ef af. (1995} buern. Rev, Immumol 13:65-93,

801611 Anttbodies can be afiinity matured using known selection and/or
mutagenesis methods as deseribed above, In some embodiments, affinity
matured antibodies have an affinity which is five firoey or mome, ten Himes or
more, twenty Hmes of more, or Hirly Hmes or wore than that of the starting
antibody {gensrally murne, rabbit, chicken, bumantzed or huwan) from which
the wmatured antibody 18 prepared.

(88162 Ansntthody e also be & bispeeific antbedy. Bispecifiv antibodies are
monoclonal, and may be hunan or humanizad antihodies that bave binding
apecificities for at least two different antigens. In the present case, the two
differony binding speeificities can be divectad o two different MMPs, ot to twe
different epitopes on a single MMP (e.g., MMPD},

801637 An antibody as disclosed hersin can alse be an bnommsconjugats. Such
inpmunoctnjugates coroprise an antihbody (2.8, to MMPY} conjagated to g second
molecule, soch as a meporter. A immutocorjugate can also corprise an
antibody conjugated to a eytotoxie agent such as a chemotharapautio agent, a
toxin {e g, an eneymatically setive toxin of bactenal, fungal, plant, or animal
origin, or fragments thereof), or a radisactive isotope {i.e., & radioconjugate).
30164] An sntibody that "speafically binds to" or 1s "spcific for a particular
polypeptide or an epitope on a particulac polypeptide 12 one that binds to that
particular polypeplide or epitope witheut substantially binding s any other
polypeptide orpolypeptide epitope. In some embodiwants, an antibody of the
pragent discloswre specifically binds to huoan MMPY with & dissociation
sonstant (K} agual 1 or lower than 100 nM, optionally lower thu 10 oM,
optionally lower than 1 nM, optionally lower than 0.5 v, optionally lower than
0.1 nM, optionally fower than (L.01 oM, or eptienally lowsr than G.005 aM; s the
form of monoclonal antibody, scFy, Fab, or other form of antibody measured at a

temperature of about 490, 25°C, 3770 or 42°C
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100165 In cortain exbodiments, use of an sntibody of the present diaclosure
binds to one or meore processing sites {e.g., sites of proteolytic cleavage) in
MMER, therehy effectively blocking processing of the proenzyme or
preprosnzyme  the catalytically active ereyme, and thus reducing the
proteolytic setivity of the MMP2.1n cattain embodiments, use of an antibody
according to the pressni disclosure binds to MMPS with an affintty at least 2
tives, at least 5 thoes, st feast 1) times, at least 25 times, at least 50 thoes, st
least 100 times, at leaxt 500 times, or at least 1000 Himes greater than its binding
affinty for ancther MMP. Biﬁdéﬂg affiniy can be measured by any method
knowan in the art and can be exprossed as, for ex&mpla, on-rate, offrale,
dissociation conatant {Kg}, equilibeium constant (K} or any tem in the art,
H3166] In certain embodiments, nse of an antibody avcording to the prosent
diselonure 1s & non-competitive inhibitor of the catalytic activity of MMPY. In
certaly embodiments, an antihody according o the present disclosure binds
within the catalytic domain of MMPS. In additionst embodiments, an antibody
acenrding 1o the present disclosure binds outside the catafytic domain of MMPY,
[00167] The present disclosure also contemplates use i the methods, regimens,
kits, and articles of manufacters heredu of antibodies, or antigen binding
fragments theseod| that compets with anti-MMP9 antibodies or antigen binding
fragments thereof described hetein for bindmg to MMPS. Thus, the present
disclosure conteraplates use of and-MMPY antthodies, and fanetional fragments
therzof, that compete for binding with, for example, an antibody having a heavy
chain polypeptide of any of SEQ 1D NOS:1 o 5-8, a light ¢hain polypeptide of
SEQ T NOR2 or 912, or eombinations thereof. To oue embadiment, the anti-
MMPY antibody, for funchional fragivent theteof, conpetes for binding to luman

MMP2 with the antthady desoribed herein as ABOD4T.
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MMPY sequense

H0168] The amine acid seguence of Turoan MMPY profein is as follows
MSLWOPLYLY LLVLGUCEAA PROROSTLVL FPGDLRTNLT DRQLAREYLY X
RYGYTRVAEM RGESESLOPA LLLLOEGLAL PETGELDEAT LKAMRTPROG 1
YPDLGRFOTT BEGRLEWHBHN ITY WIONYSE DLPRAVIDDA FARAFALWIA 150
VTIBLTFTRVY SEDRADIVIOF OVAEHGDGYP FDOKDGLLAH AFPPOPGIRG 200
DAHFDDDELW SLGRGYVVET RFGNADGAAC HFPFIFEGES YSACTTIGRE 25

DOLPWOSTTA NYOTIDRIGE CPSERLYTRD GNADGKPCOF PFIFIGISYS G
ACTTDGESDG VEWCATTAKY DRDELFGRCR TRADSTVMGE NSAGELOVEP 358
FITLGEEYST OTSEGRODOR LWOATTINFD SDKEWGFCPD QGYSLI LY AA 400
HEFGHALGLD HESVPEALMY PMYRFTEGPP LHEDDVNGIR HLYGPRPEPE A50
PREPTTTTEQ PTAPPTVCHT OPPTVHPSER PTAGPTGPES AGETGPPTAL 500
PETATTVPLS PVDDACNYNI FDAIABIGNQ LYLFELGK YW RESELEOERP S58
QUPFLIADEW PALPRKLDSY FREPLAKKLF FESGROVWVY TGASVLAGPR 600
LOKLGLGADY AQVTCALESG ROEMLLFSGR REWEFRVEAL MYDPREASEYV 65D
DRMEPGUYPLD THIVPOYREY AYRCQUIEFYW RVESRSELNQ VIIQVGYVTY
HOILGCPED (SEQ Y KO:27)

$816% Protein domaing wre shown schamatically o Figure 3 and are indicated
K o &

helow:

Amine Acud #

118 Sl Peptide

348 Peptidaglycan Binding Domain

ROGR/CHH Propetide cleavage site {(dependent on cleavage enzyme)
112-4438 £ dependent metailoprotenase domain

32T Fibronectin type U domain (gelatn binding doniain}
281349 Fibroneetin type TF domeain {gelatin binding domain}
346388 Fistonsotin type U domain {(gelatin binding demsaing
400413 Zi binding tegion

321568 Hamaopexin-like domain

SRT-608 Hereopexin-lie doman

£13-H59 Hemopenin-like doroam

G170 Hemopexin-like domain

0176] The amino acid sequence of wature full-longth fowoan MMPS (which i
the amino acid sequerce of the propolypeptide of SEQ 1D NG:2T wibout the

3 { (1:"; [3:5 °3 L

]
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PRORIBTLYVL FPGDLRTINLY DEOQLAREYLY RYGYTRYAEM RGESKSLOPA
LLLLOKOLSL PETGELDSAT LKAMRTPROG VEDLGREQTF BEGDLKWHHEN
ITYWIQNYSE BLPRAVIDIDA FARAFALWSA VIPLTFTEVY SRIBADIVIOF
OGVARHGRGY P FDGKDGLLAH AFPPGPGIGG DAHFDIDELY SLOKGYVYRT
RFGNADGAAC HFPEFEGES YSACTTDGES DOLPWUSTTA NYDTDDRFGE
CPRRRLYTRIM GNADGKBCQF PRIFQGQS YS ACTTIGREDG YRWCATTANY
DREDKLFGPCE TRADSTYMGG NSAGELOVEPR FIFLOKEYST CTSEGRGDOGR
CWOATTINED SREKWGFCED QOYSLFLVAA HEFGHALGLD HSSVPEALMY
PMYHRFTREGPP LHKDEVNGIR HUYGPRPEPR PREPTTTTPO PTAREFTVCPT
GPPTVHPSER PTAGETGRPS AGPTGPPTAG PRTATTVPLS PYDIDACNYMI
FOATABIGRQ LYLFKDORY W RESEGRGSRP QGPFLIADKW PALPREKLDSY
FEEPLAKKLF FIRGRUVWYY TGASVLGPRE LDEKLGLGADY AGVTGALREG
ROEMLLESGR RLWREDVEAQ MVDPREASEY DRMFPGVPLD THDVFQYREE

AYFCQDREYW HYVSSESELNG VDQVEYVTYD ILOCPED {SEQ I NCH28)
WEE7E] The wning acid sequence of the signal peptide s MBLWOPLVLY
ELVLGCOCUFAA (SEQ 1D NO:29y,

[08172} The present disclosare contemplate the use of MMP9 binding proteins
that bind any portion of MMP%, ¢.g., human MMP9, with MMPO binding
proteiny that preferentially bind MMP9 relative to other MM being of
pavticular interest. Anti-MMP# antibodies, and functional fragments thereof, can
bi: generated accordingly to methods well known in the art. Examples of anti-

MMP8 antibodiss are provided below,

Mouse wonocions! anti-MMPY
[06173] A mouse monocional antibody to uimsn MMPY was obiained as
deseribed i Example 2. This antibody contains a mouse Tgti2h heavy chaim and
a mouse kappa lght chain, and s denoted ABODET
[80174] The anuno acid szquence of the ABUO4T heavy chain is as follows:
MAVLYLFLULVARPACVESOVOQLRKESGPGLVAPSQBLSITCTVSGES
LLSYOQVHWYROPPGRKGLEWLGVIWTGGTINY NEALMSRLSISKDDSKSO
VELKMNSLQTRDTAIY CARY YYOMDY WGOGTSV IVSSAK TTPPSFYPLA
PGUGRDTTGSSVILGCLYKGYFPESVIVIWNSGELESSVHTFPALLOSGL Y TMSSS
FEFESSTWPSQTVICSVAHPASST IV DEKLEFSGRISTINPOPPUEECHKUPAPN
LEGGPSVRIFPENIKOYV EMISLTPRYTCVVEDVSEDDPOVRISWE NNV EFHTA
OTOTHREDYNSTIRVVSALPIQHDDWMS GREFKCEKVNNE DLFSPIERTISKIEG
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LVRAPOQVYILPPPAEQLIRKOVSLTOLVVGENPGIHSVEWTSNGHTEENYKDTA

PYLDSDGSYFIYSKLDIETSEWERTOSESCNVRHEGLENYYIRKRKTISRSPGE

{SEQ D NG

61TS] The signal sequence s underlived, snd the sequence of the gGb

constaut region 18 prosented ialics.

[88176] The amino acid sequence of the ABOO4 hight chain is as follows:
MESOIQVEVIVELWLSGYRGIHYMTQSHEKEMSTSVODRVEITCRAR

QDVENTVAWYQURKTGQSPRKLLIYBSSYRNTGVPDRFTGSGSGTDRTYTISS

VOAEDLAVYFCQOHYITPY TFGGOTYRLE R RADA AP TS IFPPESEQLTS GUA

SFVOFLNNFYPEINVEWRIDGRERONGVENSWTDQDSEDSTYSMSSTLTLTED

EYERHNSYTCEATHETSTSRIVESFNRNEC (SEQID KG:2)

01T The signal sequence is underfined, and the sequence of the kappa

constant region 1s presenied 1o ialics.

78] The following armino acid sequence comprises the framework regions

and complernentarity-determining regions {CDR) of the variable region of the

Te(i2b heavy chain of ABOG4T (with CDRs underlined):
QVOQLKESGPGLVAFSOSESITOTVRGESLLAY GV HWVROPPOGRGLE

WLOVIWTGGTINYRSALMSRLSISKDDSKSOVELKMNSLOTDOTAIYYCA

RYYYOMDYWGQOTSVIVES (SEQ 1D NG3)

801791 The following amino acld sequence comprises the framework regions

andd complerneniarity-determining regions (CDRy) of the variable regon of the

kappa light chain of ABOO4 L (with CDRs underlined):
CHVMTOSHEFMSTSVODRVSITURASQDVRNIVAW ’YQQKTGQSPK

GGGTRLEIR (SR W Khd)

Heavy-chain varianis

[BOE88] Asnoted m 1LS, Patent Nos. 8,377,443 {MeAuley ot all), §501,916
{McAulzy stal), and 9,120,863 (MeAuley of al), the amino acid sequences of
the variable regions of the ABOO4T heavy and light chains were sepatately
moditied, by altering framework region sequences in the heavy and light chain

variable regions. The effect of these sequence altorations was o deplete the
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aniibody of humman Toeell epitopes, thereby reducinig or abalishing its
inununogeicity in homans (Antilope, Babrahara, UK.
{0181} Four heavy-chain variants were copstracted, o a lnwnan JgG4 heavy
chain background containing a S241P amine acld change that stabilizes the hinge
domam (Angal ef ol (1993} Molec. Innmuncl, 3105108y, and are denoted VHL,
VHE, VHY and VH4, The amino acid sequences of their framework regions and
CDRs are as follows:
VHI
OVOLOESGPGLVEPSETLSLTCTVSGFSLLEY GYHWVROPPOKGLEWLGVIWTGG
TINYNSALMSBLTISKDUSKSTVY LEMNSLETEDTANY YCARY Y Y GMDY WHQIT
SVIVES (SEQ D NOS
YHZ
VOLOESOPGLVRKEFSETLILTCT VSO RSLLSYOVHE WY RIPPHEGLEWLGVIW TGS
TINYNSALMBRUTISKIDEKNTY YEEMNSLKTEDTAIYYOARY Y YGMDY WGHG
TLVTVES (BEQ 1D NO:$)
YH3
OVOLOESGPOLYKEFSETLSLTCTVBGFS LIS YVOVHWVRIPPONGLE
WLOVIWTGGTTNYNSALMSRETISKDDSKNTVY LEMNSLETEDTA
IYYCARYYYGMDYWOOGTIVTVSS (BEQ ID NG
YVH4
OVQLOESGPGLVKPSETLSLTCTVARGESLLSVGVHWYRQPPGKOGLE
- WLOVIWTGGTTNYNSALMSRFTISKODSENTLYLEMNS LR TEDT AL
YYCARYYYOMDYWGOGTLVTVSES (SEQ ID NOR)

Light-chain veartants

(8182 Four light-chain variants wore constrosted, i a human kappa chain

background, and are denoted VK1, VK2, VK3 and V4. The amino acid

sequences of their framework regions and CDRs are as follows
Vil
DEVMTOSPSFLEASYGDRYTITCKASCDVENTVAWY QUK TGRAPK.
LLIVESSYRNTGVPDRFTGSGSGTUFTLTISSLQARDV AV YFCQUHYT
TPYTFGGGTKVEIK (SEQ 1T NG9
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DIVMTOSPSSLSASVGDRVTITCKASODVRNTVAWYQQRPGRAPK
LLIYASSYRNTGVPDRETGSGSGTHFTLTISSLOQAEDVAVYFCQOQHYH
TPYTFGGGTRVEIK (SEQ 1D NG 10)
Yh3
DIOMTOSPSSLSASVGDRVTITCKASQDVRNTVAWYQOQEPGRAPK
LLIYSSSYRNTGVPDRFSGSGSGTDITLTISSLOAEDVAVYFCQQHYE
TPYTFGGGTKVEIK (SEQ D RGLY
Vkd
DHOMTOSPSSLSASVGDRVTTTCRASQUVRNTVAW Y HORPUORATFR
LLIYSRSYRNTGVPDRESGSGRGTDFTUTISSLABDBVAVY YUQORY
ITPYTRGGOTEVEIK (SEQID NO2)

JHUEE3] The humantzed heoavy and Hight chains ave combined w all possible pair-
wise combivations lo gensrate s number of functional humanized anti-MMPD
antibodiss,
[88184] Additional heavy chain variable region amine seld sequences having
T5% or wore, 80% or more, 90% or more, 98% or move, o 99% or more
homology to the heavy chain variable region sequenees diselosed herein are also
provided. Furthermore, additrons! light chain variable region amine seid
sequences having 753% or more, 80% or mare, 90% or more, §5% or more, or
90% o e hewnology o the Hght chain vaciable region sequences disclosed
herem are algo provided.
ROIRS] Additional heavy chain variable region andvo acid sequences having
7554 or more, Bi% of more, Y0% or more, 93% or e, ot Y9% or mose
eaquence idantity to the heavy chain variable vegion sequences disvlosed herein
are also provided, Furtheomors, addittonal Hyht chain varuble region aming acid
sequences having 73% or more, $0% or more, 90% or more, 959 ot ore, or
99%, or wore ssquencs identity to the light chaio variable region sequenoes

disclosed herein are also provided.
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Complementarity-determining regions (CDRg)
{80186} The CDRs of the heavy chain of an anti-MMPS antt boddy as diselossd

herein have the following amino acid sequences:
CDRL GFSLLSYGVH (SEQ 1D NG
CDRE VIWTGGTTNYNSALMS (SEQ ID NO4)
COR3YYYGMDY (SEQ IDNGHS
{0187} The CDRs of the Hght chain of an anti-MMPY antibody as disclosed
herein have the following amine acid sequences:
CDRRL KASGDVENTVA (SEQ ID NG
CORZ SESYRNT (SEQID NGAT
CDR3 QOHYITPYT (SEQ D NOIR)

Nuclele acids encading anti-MMPY antibodies

JO8188] The present disclosure provides uss in the methods, regivaens, ks, and
articles of manufachure borein of nucleic acids encoding anti- MMPY ansibodies
and functional fgments therend. Aceordingly, the present disclosure provides an
jsolated polynusieotide (nucleic scid) encoding an antibody or autigen-binding
fragment as deseribed hevein, vectors containing such polynucleotides, and host
cells and expression systems for transeribing and vanslating such polynuclostides
inte polypeptides. The present disclosure also contemplates the uae of construsts
i the form of plasmids, vectors, transeription or expression casseiies which
compriss af least one polynucleotide as above,

[E01E9] The present discloswre alse provides the use of a recombinant host cell
which conaprises one or movs constructs 85 above, as well as methods of
produstion of the antibody or avtigen-binding fragments thereof described herein
which method camprises expression of nucleis acid encoding a heavy chain
polypeptide and a light chain polypeptide (in the same e difforent host cells, and
from the same or different construots) in & recombination bost eell, Fxpression
can be achieved by culturing under appropriste conditions recombinant host celis
coptaming the nucleie acid. Following praduction by expression, an antibody or
antigen-binding fragment can be isolated and/or purified using any suitable

technigue, then veed as appropriate,
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AT Systems for cloning and expression of a polypeptide 1o a variety of
differant host cells are well kvown, Suitable host cells include hactetis,
mammalian cells, veast, and bacudovirus systems, Manuoalu oell lines avatlable
in the art for expression of g heterologous polypeptide include Chinese hamster
ovary cells, HeLa cells, baby hamster kidvey celly, NSO mouse melanoma cells
and many others, A coromon hacterial host is E. coli

B0191] Saitable vectors can be chiosen oy constructed, containing appropriate
repuiatory sequences, including operably linked promoter seqoences, teromator
sequences, polyadenylation sequonces, enhaneer sequenees, narker genes anlfor
other sequences as appropriate, Yectors can be plasmids, viral ¢.g. “phage, ot
phageroid, ss appropeiate. For futher details ses, fir example, Moleadar
Cloning: & Lahoratory Maoual: 2od edition, Sambrook et al., 1989, Uold Spring
Harbor Laboratory Press. Many known techaiques and protocols for
manipufation of nucleic acid, for example it preparation of nucleie seud
constracts, niagenesis, sequencing, introduction of DINA nto cells and gene
expression, and analysis of proteius, sre described in detail in Shont Profocols in
Mulecular Binlogy, Second Bdition, Ausubel gl al. ads., Johp Wiley & Sons,
1992 The disclosures of Sambrook et al. and Ausabel et al. are incorporated
hevein by reforeuce in their entirety.

[B0192] The nueleie acid encoding 8 polypeptide of interest (s fntegrated into the
genome of the host cell or can be maintained as a siable or transient eptsownal
slement. Any of a wide variety of exprossion cordrol sequences ~ sequences that
controd the expression of a TINA sequence operatively hinked to it~ van be used
i thess veeloms to express the DNA sequences, For exsmple, & ouclete and
encoding a polypeptide of interest can be operably laked o a propoter, and
provided n an expression canstruct for use in methods of prodaction of
recorobinant MMP protelns or portions theresd, Thoss of shall i the artare
aware that nuclete seids encoding the antihody chains disclosed havein can be
synthesized osing standard knowledge and procedures in molecular biology.
[B0193] Examples of nucleotide sequences encoding the hioavy snd light chain

aming avid sequenves disclosed berein, are as follows:
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VHI: CAGGTGCAGC TGCAGGAATC CGGCCOTRGE
CTGGTCAAGE COTCOGAGAC ACTOTCOOTE ACCTGOACCS
TGTCCGGOTT CICOCTGOTG TCCTACGGOG TGUALTOOGT
CUGACAGUCT CUAGOGAAGT GCOTGOAATG GUTGOGUGTG
ATCTGGACCG GUGGCACCAC CAAUTACAAD TOOGCCCTGA
TOTOCCGGCT GACCATCTON AAGGACGACT CCAAGTCCAL
COTGTACCTG AAGATGAACT COCTGAAAAL CGAGGACACE
GUOATCTACT ACTGOGOCOG GTACTACTAC GGCATGUALT
ACTGGGGOCA GOGUACCTOC GTAACCGTOT COTCA (SEQ D
MO

VH2: CAGHTOCAGC TGOAGGAATC COGCCCTHGC
CTGGTCAAGE COTCOOAGAC ACTGTOCCTG ACCTGCACL
TGTCCGGCTT CTCCCTGOTE TCCTACGGOG TGCACTGGGT
COOACAGUOT CCAGGCAAAL GOOTOGAATE GOTHGGOGTG
ATCTGGALCHG GOGGCACCAC CAACTACAAC TCCGLCOTGA
TGICCOGGOT GACCATCTO AAGGACGACT COAAGAACAL
COTGTACCTG AAGATGAACT CCOTGAAAAC CGAGGACACC
GCCATCTACT ACTGUGOCCE GTACTACTAC GGCATGGACT
ACTGGGGOCA GOGUACCOTG GTCACCOTGT COTOA (BED ID
NOL20)

VHI: CAGGTGCAGE TGCAGGAATC COGCCCTOGE
CTGGTCAAGE COTCOGAGAC ACTGTCOOTG ACCTGCACCE
TETOCGGOTT CTCOCTGOTG TCOTACGGUG TGCACTGGGT
COGACAGUCT CCAGGUAAAG GOUTGOAATG GUTGGGOGTG
ATCTGOACCG GOGGUACTAC CAACTACAAC TOCGOCCTGA
TGTCCCGGTT CACUATCTCC AAGGACGACT CCAAGAACAC
COTGTACCTG AAGATGAACT COUTCAAAAC CGAGOACALC
GCCATCTACT ACTGCGOCCE GTACTACTAC GGOATGGACT
ACTGGGGECA GGOCACDOTS GTCACCGTGT CCTCA (SEG D
NEK21)

VHE:  CAGGTGUAGC TGOAGGAATC COOCCCTRGE
CTGGTCAAGC COTCOGAGAL ACTHTCCCTG ACCTOCACCG
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TOTCCOGGUTT CTCCCTGOTG TCCTACGGOG TGUACTOGGT
COGACAGOOT CUAGGUAAAG GUCTGGAATE GUTGGLGLOTG

TGTOOCGOTT CACCATCICC AAGGACGACT CCAAGAACAC
COTGTACOTO AAGATGAALT COCTGAAMAC COAGGACALT
GCCATCTACT ACTGCGOCCS GTACTACTAC GOCATGHRACT
ACTGGOGONA GEGCACCOTS GICACCGIGT COTCA (3BG D
NOEE)

Vid:  GACATUGTGA TGACCCAGTC COCCAGOTTC
CTGTOCGOCT COGTGGOOGA CAGAGTGACC ATCACATGCA
AGGUUTCTCA GOACGTGONE AACACTGTGG COTGGTATOA
GOAGAAAALC GOCAAGGOLT COAAGCTOOT GATCTACTCC
TCOTCCTACT GOAACACOGH CHTGCTCGAL COOTTTALCE
GOTCTOOCTC COGUACCEAL TTTACCCTGA DUATCAGUTC
COTGCAGGCC GAGGACHITGG COGTOTACTT CTGCCAGUAS
CACTACATOA COODCTACAD CTTOGGOGGA GOCALCAAGH
TOGAAATAAA A (SEQ 1D NO23)

ViZ  GACATCGTCA TGACCCAGTE COCCTCCAGE
CTOTCOGEOT CTGTGGGNGA UAGAGTGALD ATCACATGCA
AGGCCTUTCA GOACGTGOGH AACACCGTGE CUTGGTATCA
GCAGAAGCCT GOUAAGHCCC COAAGUTGOY GATCTACTCC
TOCTCOTACC GGAACACCGE CETGCCCGAC CHGTTTACCG
GOTOTGGOTC CGOCATCGAC TTTACCOTEA CCATCAGCTC
COTOCAGGOC GAGOACGTGE COGTGTACTT CTGCUAGUAG
CAUTACATCA COCCCTACAC CTTCGGOGHA GHCACCAAGE
TGOAAATAAA A (SEQ ID NO:24)

Vi3 GACATCCADA TOACCCAGTC CCCCTOCAGT
CTOTOCOOCT CTGTOGGCGA CAGAGTGACC ATCACATGOA
AGUCCTCCCA GOADGTGIGE AACATCOTGE COTGGTATCA
GOAGAAGUCT GGCAAGGCOT CUAAGCTOCT GATCTACTCC
TCOTOOTACC GOAACACCGG COTOOOCGAT CGGTTCTCTG
GCTOPGGAAG COGCACCGAC TTTACCOTGA COATCAGUTC
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COTGCAGOUC GAGGALOTEG CCOTOTALTT CTGOCAGCAG
CACTACATCA CCCCOTACAT CTTCGGCGGA GOCALTAAGG
TOGAAATAAA A (SEQ D NO2S)

Vid:  GACATCCAGA TGACCCAGTC CCCCTLCAGT
CTGTCCGUCT CTGTGGGOGA CAGAGTGALC ATCACATGUA
AGLHUTCTCA GGACGTOCGH AACACCHTOG CCTGGTATCA
GUAGAAGUCL GGLAAGGCCC CCAAGCTOUT GATCTACTCC
TCCTCCTACC GGAACACCGE CETGCCCOAL CGGTTUTCTD
GUICTOGGAAG CGUGCACCOAL TITACCITGA CCATCAGCTE
CCTGCAGGOC GAGGALGTGE CCGTOTACTA CTGCCAGUAG
CACTACATCA CCCCOTACAC CTTCGGUGGA GGUACTAAGG
TOOAAATAAA A(SEQ 1D NG26)

{B0194] Beeauss the stracture of antibodies, lncluding the juxtapostiion of CDRs
and framework regions i the variable reglon, the steucture of framework tegions
aud the struchire of heavy- ared light-chain constant regions, is well-known i the
avt; i 15 well within the skill of the art to obtain related nueleic acids that encode
anti-MMP-9 antibodies. Accordingly, polynucleotides comprising rucleic acid
sequences having at foast 75%, at loast 80%4, af least 85%, at Joas 0%, at least
95%, at least 98% and at least 99% homology to any of the wucleotide sequences
disclosed herein are also provided. Accordingly, polynuclaetides comprising
nueleio acid sequences baving at least 75%, at least R0%, af least 839%, ot loast
B0, at least 3%, at least 9%% and at least 99% identity to any of the nucleotide
sequences disclosed hevetn are aleo provided.

[B0195] MMP? bindivg proteins, ag well as nucleic acid (e.g.. DNA or RNA)
sncoding MMPY binding proteins, van be provided as a pharmaceutical
compasiti, e.g., combined with a pharmscoutically acveptable carrier or
excipient. Such phamoacoutical compositions are useful for, for example,
admviniatration to a subject in vivo or ex vive, and for diagnosing andior treating a
subject with the MMP9 binding proteins.

[63196] Pharmacentically acceptable cartiers ave phystologieally scceptable to

the admumstered pationt and retain the therapeutic properties of the antibodios o
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peptides with which it is admiatstered. Pharmacentivally-acoeptable carviers and
their fornnddations are and generally described in, for example, Remington’
pharmaceutical Suiences (1&th Bdition, ed. A. Genwaro, Mack Publishing Co.,
Faston, PA 1990, One exemplary pharmaceutical carvier 15 physiologieal saline.
Bach carrier is “pharmaceutically acceptable™ in the sense of being compatible
with the other ingredients of the formulation and not substantially fnjurious (o the
patient.
HHIT97] Pharmasentical compositions can be formuilated to be compatitle with a
particalar route of admindstation, systeraic or focal. Thus, phumscentical
corepositions mnelude carviers, difuents, or exeiplants sutiable for administration
by varous routes.
160198] Pharmaceutical componsitions can include pharmacentically acceptable
additives, Examples of addittves include, but are ot limited to, a sugar such as
manutiol, sovbitol, gluocose, xyliol, tehalose, sorbose, sucrose, galactose,
dextran, dexivose, fractose, lactoss and mixtures thereof, Pharmaceutically
acceptable additives can be combined with pharmacautically acceptable camers
apdéor excipients such as dexteose. Additives alse inchude surlactanis such as
pedvsorbate 20 or polysorbate 80,
0199 The formulation and debivery methods will generally be adapted
according o the site and the disease to be treated, Exemplary formuolations
inclode, but ave not limited to, those autable for parenteral adoenistration, e.g.,
futravenous, infra-arterial, miranwsaddar, or subestancous administration.
[B9160] Fharmaceutica! compositions for paventeral delivery include, for
axample, water, saline, phosphate baffered saline, Hank™s solution, nger
sisfution, dextrone/saline, and ghicose soluttons. T}
ausiliary sabstances o approximate physislogical conditions, such as butlering

agents, fondcily adjosting agonts, weiling ageuts, delergents and the Tike,

Additives can also tnclode additional active ingredisots such as bactencidal
agents, or stahilizers. For exarople, the solution can contam sedivm acetate,
sodium lactate, sodinm ehdoride, potassium chloride, calerum chloride, sorhitan
pumelanrate or riethanclamine oleate. Additional parenteral formulations and

methods ave described in Bat (1997} 1. Negrotmonunol. 865 75, Warren (1887)
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1 Newrel, Bei, 18231 38, and Tonegawa (19973 1. Bxp, Mad, 186:307 515, The
pareniers! preparation can be enclosed in anpules, disposable syringes ov
multiple doss vials made of glass or plastic.

[00201] Pharmsceutical composiiions for indradermal or subculaneous
adroinistration can include a sterile diluent, such as water, saline soluting, fixed
oils, polysthylens glveols, glveering, propylene ghycol or other synthetic solvents;
anitbacterial agents such as beozyl alcohol or methyl parabens; sntioxidants sueh -
ax ascorbic acid, ghiutathione or sodivm bisulfile; chelating agents such ag
ethylenediaminetetrancetic acid; buifers such as acetates, citrates or phogphatas
andd agents for the adjustment of tonicity such as sodiam chloride or dextinss.
(#5302 Fharmaceotival compositions for wjection iwlude squeous solutions
fwhare water soluble) or dispersions and stevile powders for the exlamporanecus
prepavaiion of sierile micctable solutions or dispersion. For intravenius
ahminisiration, suitable carriers include phyaiologion] saline, bavteriostatic water,
Cremophor BLTM (BASE, Pavsippany, NJ.j or phosphate buffered saline (PBS).
The carrier can be a sobvent or dispsrsion mediom containing, for example, water,
ethapol, polyol (for example, glyeerol, propylene glyeol, and liquid polyetheylene
glywol, and the ike), and suitable mixtares thereot. Fhuldity can be matntained,
for sxample, by the use of a coating such ax lecithin, by the maintenance of the
required particle size in the case of dispersion and by the use of swrfaciants.
Antibacterial and antifongal agents include, for example, parabens,
chlurobutanel, phenol, agcorbic avid and thimernaal, Tsotonic agents, for
example, sugars, polvaleohols such as manitol, sorbitol, snd sodium chionde may
be inchuded in the composition. The resulting solutions can be packaged for use
as 18, or lyophibized; the lyopbilized preparation van later be combined with a
sferide solution prior to adimmistration,

[88203]) Pharmaceutically acceptable carriers can contain & compound that
stalnlizes, increases or delays ahsorption ot clearance, Such compounds include,
for example, varbuhydreates, such as glucose, sucrose, or dextrans; low molecular
weight proteins; compositions that reduce the clesvance or hydrolysis of peplides;
ot excipients or other stabilizers and/or bulfers, Agents that delay shsorption

meluds, for exareple, ahuninum monostearaie and gelatin, Detergenty can alss
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he nsed o stabilize or to increase or decreass the absorption of the
pharmaceutival composition, heluding lposomal carciers, To protect i
digestion the conpontnd van be complexed with a composthon to render it
rosistant to acidic and enzymatic hyduolysis, or the compsnnd can be complexed
i an appropristely resistant carrier such as a hposome. Means of profecting
compourds from digestion are kuown in the art (see, e.g., Fix {1996) Pharm Res.
131760 1764; Samanen (1996) 1. Pharm. Phavmacel. 48:119 135; and U8, Fai,
No., 8,391,377, descriliing lipid compositions for oral delivery of therapauatic
agents).

180284] Compositions of the prosent invenhon can be combined with other
therapeniic moietics or imaging/dagnestic moeieties as provided herein,
Thergpeutic moisties and/or imaging moleties cat be provided as a sepagate
compuaition, or as a conjipeted molety pressot on an MMPY binding protein.
1B8208] Formulations for in vive adovaistration are geuerally stenle. In one
embodiment, the pharmaceutical compostiions are frmulated o be free of
pyrogens such that they are acceptable for administtation fo hunan patiends.
16206] Varioos other pharmaceutical connpostiions snd techniques for their
preparation and use will be koown to these of shill in the art in light of the
present disclosure, For o detailed Usting of seitable pharmacological
compositions and associated administrative technigues ove can refor to the
detailed teachings herein, which can be further supplervented by texts such as
Remington: The Sciznce and Practice of Pharmacy 20th BEd. (Lippincot,
Willtams & Wilkins 2003).

2077 Pharmeceutical compositions can be fornulated based on the physical
charactaristics of the patisrd/sublect needing reatment, the route of
adronistration, and the ke, Such cau be packaged inca suitable pharsaceutical
packags with appropuiate labels Sy G disteibugion to hospiials and clindes
wherein the label is for the indication of treating & dissrder as desertbed herein in
a subject. Medicaments can be packaged as o single or multiple viits,
Tnstractions for the dosage and adivinistration of e pharmaceutical
compositions of the present nvention can be included with the pharmaceuiical

packages and kits described below,

&
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Methods of Use andd Treaiments

[88208] The methods disclosed herein may be gsed for treating vancer tn a
humag in need thereof, comprising administering o the hwman a therapeutically
effective amonnt of & BTK inkdbitor in combination with one or news inhibitor,
For example, the one or more inhibitor may be therapeatically effective amounts
of a JAK inhibitor, an ASK1 fohibitor, a BET inlibhitor and a MMP? jnhibitor, as
described hevein,

[08289] The wethod of use or treatment described hevein may comprise
Compeund A, or a pbarmaceuiically accepiable salt or hydrate thersof, in
combingiion with one or more inhibitor and apother pharmaceutical or
therapeutic agent. Tn cach of the reethods deseribed harein, pharmaceutically

effective amounts of exch inhitntyr and each pharmaceutical agent are used.

Diseases

[B66218] In svune aspeets, the disease or condition 18 chosen from an autobumens
digeasy, an inflammatory disease, 2 newrodegenerative disesse, 8 cardiovascular
disorder, a renal disorder, & virad infection, and cbesity. Tn some asponts, the
disease ot condition ia chosen from rheumatoid arthritis, osteoarthitis,
athernacierosts, psoriasis, systemic lupus erythematosas, muliiple selerosis,
inflanupatory bowel disease, asthuna, chronic obstructive atoways disease,
poeurmonitts, dermatitls, alopecis, nephritis, vasculitis, atherosclerosis,
Alrheimer's disease, hepatitis, primary biliary cizthosis, selerosing cholangitis,
diabetes (including type T diabetes), and acete rejection of transplanted organs.
In oo aspecis the diseass or condition Is cancer, including hematological
saneers, ivmphoma, moltiple myelomas, leukemias, a neoplasm, cancst or tior
(for example a solid tamor), .

[08211] To some embodiments, the cancer is carcinoms, sercnma, melanona,
tymphema o levkenna, In other embodiments, the vancer is a hematologic
maiignancy. In some emboditoents, the cancer is Jeukemia {e. g., chrouie
Tymupboeytis fevkemia), lymphoma {e.g, non-Hodgkin's lymphena), or multiple
myeloma. In other embodiments, the cancer s a solid tunr.

[80212] In some variations, the cancer is smalt lymphocytic tymmpboma, pon-

Hodgkin’s lymphoma, indolent non-Hodghkin’s tymphoma (INHE), refractory
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INHE, mantle cell byophoraa, follicular lymphoma, Iymphoplasmaeyhic
lymphoma, marginal zane lymphoms, immunoblastic lagge cedl lyropboma,
tyrophoblastic lymphona, Splenie marginal zone B-call ymphoma {+/- villous
tvraphocytes), nodal marginal zone lymphoma (+/- monocytoid B-cells),
extranodal warginal zong B-cell Ivphonsa of mucosa-associated lymphoid
tissue type, sutneons Tcell lymphoma, extrapodal T-cell lymphoma, anaplastic
large cell lymphoma, angivimounoblastic Treell lymphoma, myeosis fungoides,
B-cell bymphoma, diffuse large B-cell Iymphoma, Mediastivel large B-eell
iymiphera, Intravascudar laege Bocoll lympboma, Primary effusion Tymphoma,
aipeall non-cleaved cxll lymphoma, Budkitts hymphesaa, roultiple royeloms,
plasmacytoma, acute lymphooytic leukenma, T-oell acute lymphoblastic

leukemia, Beoell acme lvmphoeblastic leukenda, B-eoll prolymphocytic laukanms

seule myelod leakemia, chrowe lynphoeytic lewbenua, juvenile
myelomonocytic leukemia, minimal vestdual digease, bairy cell leakemnia,
primary myelofibrosiz, secendary myelofibrosis, chronis myeloid levkenua,
myelodysplastic syadrome, myeloproliferative disease, v Waldestrom's
macrogiebulinenua.
602131 In other variations, the canser is pancrzatic cancer, wologioal sancer,
bladder cancer, colorectal canver, colon cancer, breast cancer, prostate cancer,
renal cancer, hepatoceliular cancer, thyroid caneer, gall bladder cancer, Tung
cancer (e, nonsiadl cedl hayg cancer, smallcell Ly cancer), ovarian cancer,
cervical cancer, gastric cancer, endometrial cancer, esophageal cancer, head and
neek cancer, melanoma, nevrnandocrine cancer, CNS canver, braim tumors (e.g.,
ghioma, maplastic obpodendroglioms, adult glioblastoma multiforme, and adult
anaplastic astrooyioma), bove cancer, soff tissue sarcoma, retinoblastomas,
newroblastormas, peritoneal effusions, malignant plevral effusions,
mesotheliomas, Wilms twumeors, fropboblastic neoplasims, hemangopsenicytonas,
Kaposi's sarcomas, myxaid carcivoma, round coll carsinorng, sqeamons cell
carcmomas, esophageal squamous cell carcinomas, oral carcinonas, cancers of
the advenal cortex, or ACTH-producing tumors.
180214] In some embodirnents, provided herein is & method for trealing & hurnan

who exhibits one or more symptoms associated with cancer (e, a henratodogic
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mabignancy). 1o some embodiments, the human is at an cardy stage of cancer, In
ather eypbodirsents, the human 1 at an advanced stage of cancer,
H8218] In some embodiments, provided hevem 1w o method for freating o human
who 1 andgrgoing one or mors standard therapies foy treating cancer (2.2, 2
hemaatologic malignancy), such as chemotherapy, radiotherapy, immunotherapy,
and/or surgery. Thus, in some foregoing ermbodiments, the combination of a
BTK mhibitor and one or mors inhibitor as described herein, may be
administered before, during, or after admirdsteation of chemotherapy,
vadiotherapy, imumunotherapy, and/or surgery, For example, the ane or more
inhibitor may be a JAE inhibuor, an ASK] inhibitor, a BET inhibitor and a
MMP inhibitor, s descoibed herein. In some embodiments, Compound Al may
he used tn combination with a JAK inlubiror such s Compeund Bl and
Compound B2, In other embodiments, Compound Al may be used in
combination with a BRE inkibitor such as (2«cvelopropyl-6+(3,5-
dimethylisexazol -d-yij-1 H-benzo[dinidazol-4-91di{pyridin-2 -yl imethanol.
[B216] In another aspect, provided is a method for sensitizing a horan who s
{1} refraciory to st loast s chemotherapy treatment, or (1} in relapse after
treatment with chemotherapy, or both (i) and (i), wherein the method comprises
adwiustering a BTK inhibitor i combination with ous or more inhibitor, as
described herein, to the human. A human who is sensitized is 2 human whe is
responsive to the treatment involving adoumstration of a BTK inhibitor in
comthination with one or more inhibitor, as deseribed herein, or who hax not
developed revistance tiy such treatiment. For example, the on or more mhibitor
may be a JAK inhibitor, an ASKI inhibitor, a BET inhibiior sndior a MMP9
inhibitor, as described herein,
{88217} For chronie lymphocytic kukemia the prior treatrents 2 buman may
bave recrived nelude vegimens of

fladarabing (Fludara &),

riexunab {Riuxand);

vituximab (Ritwxan ) combined with fludarabine (sometimes sblreviated

as PR}
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eyelophosphamide {Cytoxsn®} combined with fudarabine;
cyclophosphamide combined with riusimab and fludarabine (sometimes
abbraviated as FCR);

cyclophosphanude comnbined with vinoristine and predoisone {sometimes
abbreviated as CVEPY;

eyelophosphamide combined with vineristine, prednisone, and rituximaly

gombination of eyslophosphamide, doxoruhicin, vinoristing (Oncoviny, avd
preduisone {sometines reforred to as CHOPY,

{hlorambuctl combined with predoisone, ntuximah, obinatuzomab, or
ofahonomab

pentostatin combined with eyelophosphanide and nbndmab (sometimes

abbreviated sy PCR;

bendarmusting (Treandad®} combined with rituximab ({(sometimes
abbreviaied as BE);

alemitupamnab (Campath®);

{hedarabine plos eyclophosphamide, bendanmusting, o chlorambue; and

fludarabine plus eyclophospharoide, bendawusting, or chlovambuei,
combined with an anti-CD20 antibody, such ss ritiamab, ofatunumnab,
velitromab, lomilssined o obintunanab,
[B0218] In another sepect, provided herein & a methods for freating a humay for
g camicer, with comorbidity, wherein the freatment i3 also effoctive in freating the
conporbidity. A “comorbidity” to cancer is 1 dizease that oceurs af the same time
as the caneer,
92391 The BTK inhbitor, Compotnd Alor 2 pharmacentically aceeptable salt
or hyidrate thereot, may be combinegd with known agents and regivens usefnl i
the treatment of allergic, autownmume, and manyoatory disorders, as can G
connbinations herein of Compound AT with one or maote inhildtoras desertbad
herein, In addition, Compound Al may be consbined include tumor necrosis

facter fuhibitors (TNFL, such as infliximab {sold vnder the REMICADER wark),

i3 3, pelimumab

efanercept {ENBREL®R), cortolizumab pegol (CIMZTAK

{SIMPONEE), adabimumab (HUMIRAR), and ozoalizomab.
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Therapeutically Effective Amouots

[220] In some variations, a therapsutically effsctive amouni refirs to an
amwunt that is sufficient to effect freatment, a5 defined below, when administersd
{0 a subject {e.g., a human) v need of such treatment, The therapautically
effective amount will vary depending upon the subjoct and disease condition
hewng treated, the weight and age of the subject, the severity of the diseass
condition, the manner of administration and the like, which can readily be
determunes] by one of ordinary skill in the art. For exaniple, jn one variation, a
therapeuticaily effeetive amount of Compound Al ur 2 pharmaceotically
acceptable salt or hydrate thereof, 15 an anwunt sufficient to modulate RTK
expression, and thereby treat & homan suffering an indication, ot to smeliorate or
alleviate the existing svmptoms of the indication,

(00221 [v avnother vavighion, the therapeutically effective sroount of the BTK
infubitor, such as Compound AL, or & phanmacentically acoeptable salt or hydrite
thereof, may be an amount sufficient to decrease a symiptom of a disease or
condition responsive to mhibition of BTK activity,

F222] The compound, inhibitor, or therapsadic agent described herein may be
adminisiered using any suitable methods known i the art. For example, the
compounds may be adminisierad bucally, ophthalmdcally, orally, osmstically,
parenterally {intvarousenlarly, intraperitonsally intrastermally, intravenously,
sabeutaneously}, vectally, topically, transdermally, or vaginally, In ceriain
embodiments, the Bk inhibitor is sdmindstered orally. In one embodiment, the
Btk inhibitor is Compound A1 or hydrchloride salt thereof, which is
sdministered orally, onee a day, to a subjsct fn nead thereof at 2 dose of 20 my,
40 mg, 80 rag, or 150mg. b soms embodiments, the Btk inhibitor is Compound
Al or hydrochloride salt thereod, which s adwunistered orally, twice s day, to a
subjeet at s dose of 20 mg, 40mg, o1 75 my. v one varlation, the therapeutivally
effective amount of the BTX inhibitor is a dose corresponding to 1 nmol to
103,000 nmol of the BT johibitor used in an apogtosis assay ran with 0% serum
which approximately relates to a blood plasma concentration of 500 niuol to 2500
nownf of the BTX inhibitor,  Tn one variation, the therapeuticaily effective amount

of the ong or move mhibitor s a doge corvesponding to 1 twuol to 200 ranol of the

SUBSTITUTE SHEET (RULE 26)



WO 2017/059252 PCT/US2016/054780

-1l

£

one or moge nhibitor used in an apepiosis assay ran with 109 serum. Specific
examples include 3 nM, 3 oM, HnM, 20 0M and 30 oM concentrations when
combined with ope or roore inhibitor described hevein
(#1223 The therapeatically effective amount of the whilviors desoribed berain
may algo ba determingd hased i data obtained fom assays known i the art,
including for example, an apoptosis assay, In ong varfation, the therapeutically
effective amow of the BTK mhbibitor in 4 honsan s a dose of frone about 1 g to
about 200 mg. In another embodiment the BTK 1o a homan is administerad at a
dose of from about 1 myg to about 200 mg. o another embodiment the BTR ina
hupian is administered at a dose of from aboat 20 mg to abont 160 my. In other
separale embodiments the BT inhibitor is adwinistered o o buman at a dose of!
4y frovn about 10 rag o about 100 mg, by from about 50 my to about 1735 mg, ¢}
fromn about 20 myg to about 130 mg, d) from about 78 mg to about Kl wmg, and e)
from about 100 mg o about 200 ny. Individual doses of the BTX mwhibitor th
may he sdminasterad o & homan in seed thereof include individual doses of Ty,
g, 10, 20 mg, 30 mg, 40 g, 50 mg, 60 mg, 70 mg, 75 myg, 80 myg, 901
sog, 100 mg, 110 mg, 126 mg, 130 myg, 140w, 150 mg, 160 mg, 170 mg, 173
rog, snd 200 myg. The doses of the BTR inhibitor reay be administered as
determined by a medival professival and may be administered once daily ov may
be deliverad twice daily, three Gimss daily, or four fimes daily.
[00224] In another variation, the BTE inhibitor, such as Compound AL, nra
pharmacentically accepdable sali or bydmte thereof, iy admimsierad to the human
at a dose resuliing in about 396, about $3%, about 80%:, ahout 65%, about 70%,
about 75%, about 80%, absut %, about 85%, or about 99% BTR target
nhibition. In anether variation, the one or moss fobibitor, such as JAK inhibitor,
ASK inhibitor, BRI inhibtior, and MMPY inhibitor, 18 admusistersd to the
buman af 2 dose resudting fo sbout 30%, showut 55%, about 60%, aboat 6%,
aboul T0%, about 75%, about 88%, about 90%, abeut 95%, or about 99% target
nhibition.
09225} In some variations, the BTK inhibitor, suchoas Compound Al ora
pharmaceatically acoepiable sl or hydrate thereof] ts administersd to the human

A

at o dese between 40 g and 1300 mg, bebween 40 myg and 300 my, bebwean 4
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mg and 600 mg, between 40 mg and 40 mg, about 100 mg, abows 100 me, about

g

200 mg, aboat 304 my;, about 400 mg, about 300 my, about 600 myg, sbout 700
mg, or about B g, In some varwtions, the JAK inhibitor, such a5 Compownd
B, Compound B2, Compound B3, or Compound B4, or a phamvaceutically
aceeptable salt thereof, is adminisierad to the human at a dose betwaen 20 to 600

mg, between 20 to 400 mg, between 20 to 200 mg, about 20 my, about 50 mg,

about 100 myg, about 200 my, about 300 my, aboul 400 mg, sbout 500 mg, about

600 mg, about 700 g, or sbout 830 mg. In soroe embodiments, the JAK
mhibitor is momelotinth {(Compound B1} or a hydrochloride salt there of is
sdmiustered orally at a dose of 50 mg, 10 myg, 200 my, or 400 mg. o certain
smbodiments, the JAK inbibitor is figotinih (Compound B2) or a
pharameesutioally salt there of 1s administered orally at & dose of 30 myg. 30 myg,
73 myg, 100 mg, 150 mg, 200 mg, or 300 mg. In cortain erabodiments, the JAK
inhibiter s administered once daily or twice daily.

{09226} The tharapeutically effective amount of the BTE and one or more
inhibitor described herein miay ke provided in a single dose or nmltiple doses to
achieve the desived treatuent endpoint. As vsed beruin, “dose™ refars to the total
amount of an active mgradient to be taken cach time by a human, The dose
admiustered, for exaraple for oval admunistration described above, may be
adrainistered onee weekly, onee daily (QD3), twice daily (BID), thvee times daily,
four times daily, or more than four times daily. In some embodiments, the BYE
and/or the ove or more inhibitor may be administered onee daily. in some
embodiments, the BTK and/or the one or moreinhibitor may be administered
twice daily. In some ervbodivoents, the ove or mote inhibitor may be
adnunisiered once weekly or with a frequency that can vary betwaen duly, every
other day, once every 3 days, daily for 1, 2, 3,4, 5, 6 or 7 days and then weskly
or with a regimen that can combive these different frequencizs and doses to resuli
i 2 final dose and regimen thet is tolevated and efficacions.

1862271 In one variation, the thevapeutically effeciive araonnt of the ASK 1
inhibiting compomd i3 a dose corresponding fo 1 amol o 200 nmol of the ASK1
inhibiting compound used 1o an spoptosis assay run with 10% serum. The Askl

tnhibiting compouads hevein, including compounds of formula (13 snd Compound
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{11, may be administered 1 a pharmaceutically effective amount. For oral
admindsiration, each dosage unit preforably contains from 1 mg to 500 myg of the
ASE] inhibiting compound. A more profored dose 18 frora | mg {o 250 mg of
the compomnd of the ASKT inhibiting compound. Particularly preferred 1s a dose
of the ASK] inhibiting compound ranging frow aboud 20 rog twice a day o about
50 mg twics a day. In some erobodiments, the ASK inhibitor s Compound €2
which is administered orally at a dose of 2 mg, & mg, 10 mg, 18 g, or S0mg. In
cerlain ernbodiments, the ASK inhibitor is admmisiered oncs datly or twice daily,
it will be undersinod, howsver, that the amount of the compound actuaily
administered usually will be determined by & physician in lght of the televant
circunmstances meluding the condition to be treated, the chaser rowte of
administeation, co-admintstration compound if appheable, the age, weight,
responss of the individual patiest, the severity of the patient’s symploms, and the
fike.

160228) In soame variations, the Bk whibuior, such as Compound AL, ora
phannaceutically acceptable salt or hydrate therend, is administered o the uman
at a dose between 40 my and 1200 mg, botwean 40 my and 800 my, between 40
g and 600 nag, betwesn 40 myg and 40 mog, about 100 g, aboet 100 mg, about
200 mg, about 300 mg, abowt $Hmg, about SO0 my, about 604 g, about 700
mg, or ahout 830 mg. tv some variations, the ASK{ mhibiting compound, such
as Compound C1, Compommad C2 or 2 compomnd of Formmuda 1, ora
pharmacegtically scceptable salt thereof] 15 adwinistered to the buman at a dose
between 20 to 600 mg, between 20 1o 400 my, between 20 to 206 myg, about 20
rog, about $0 vig, about 100 mg, about 200 mg, abost 300 mag, about 400 g,
about 400 mg, sbout 500 myg, about 700 myg, or about 800 my.

H0228] In sinne variations, the BET intubitor, such as & modulator of 3
bromedomain-containing protelr, or a pharmacentically acoeptable sall thereof,
as deseribed herein, s administered to the human at a dose between 20 to £00
g, beiween 20 to 400 myg, between 20 to 200 wg, about 20 my, about 30 my,
about 100 me, sbowt 200 mig, about 300 mg, about 400 mg, about 300 my, aboud

&00 my, about T g, or about RO mg.
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[RR238] n some variations, the MMP9 inhibitor, 18 sdiniisterad to the human st
a dose between 20 to 600 g, between 29 to 400 myg, between 20 to 200 g,

about 20 mg

)

, about 30 mg, about 100 my, about 200 mg, about 300 mg, about
460 mg, about 300 my, about 600 mg, about 700 mg, or sbout 00 my.

{06231] In another erubodiment, the MMPS inlibitor, particularty including an
anti-MMPS antibady, 15 admirstered ones every two weeks at a single doss of
from about 600 mpg to LOO0 mg. Tn another embndiment, the MMPS inhibsior,
particelatly inclodivg an aoti-MMP9 antibody, is administersd once every two
weeks at a single dose of from about 700 g to aboot 900 myg. In another
erubodunent, the MMPY jahabitor, particulurly ncheding an anti-MMPY autibody,
i5 adsministered onve every twir weeks at 2 single dose of from about 750 mg to
about 830 my. Io another embodiment, the MMPD tnhibitor, patticularly
ncluding an anth-MMPY antibody, 15 adounisterad once every two weeks ata
single duse of about 800 mg. In ansbher embodisment, the MMP9 inlubitor,
particulsrly weluding an anst-MMP9 antibody, is administered once avery three
weeks at a single dose of from about 1,000 mg to LA00 my. In another
eimbodiment, the MMPY inhibitor, particolarly including an ani-MMPS antibody,
is administered once every thrve weeks ab a single dose of fron absut 1,100 mg
to 1,300 mg. 1o another embodiment, the MMPY 1ehibitor, pacticularly inchuding
an antt-MMPY antibody, is adodmsicred once every three weeks at a single dose
of about 1,200 mg. In one emmbodiment, the MMP? inhibitor is an anti-MMP9
aniibody having the amine acid sequence of SEQ 12 Nos: 7 and 12, which is
administered intravenously ov subcutencousty at a dose of 150 mg, 300 mg, or
600 mg. In certain erabodinaent, the MMPY inbibiter ts admimstersd ones 8
week or ones every two weeks,

023X} The present disclosuee contemplates phatmacsutioal compositions for
use in connection with such metheds. Compositions can be suitable for
admnistration locally or systemically by any suilable route.

{H233] For example, when in vivo adovmstiation of an anti-MMPY antibody is
smpleryed, noral dosage avwounts can vary from about 10 ng/ky to up 1o 100
mg'kg of marmmal body weight or more per day, prefersbly about 1 pe/kg/day to

50 mog/kg/day, optionally about 100 pghky/day 1o 20 mg/kg/day, S00 pe/kp/day to

b
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10 my/kg/day, or Umgfg/day to 10 mg/ky/day, depending upon the rowie of
adminigtration,

[234] The selected dosage repgimen will depend upon a variety of faciors
including the activity of the MMPS binding protein, the route of admmisiration,
the fime of administeation, the rate of excretion of the particular compound being
eroployed, the duration of the treatment, other drugs, comapounds and/or materials
wsed in combination with the particular composition emploved, the age, sex,
weight, condition, general bealth and prior medical history of the patient being
freated, and ke factors well kiown i the medical arts.

188238] A clinician having ordivary skall in the art can readily determine and
prescribe the effective amomt (EDRS0) of the pharmaceutical comaposition
requiredd. For example, the physician or velorinarian can start doses of the
compainds of the invention eployed in the pharmaceutical composition at
tevels lower than that requived in order to achizve the desived therapeutic effeet
and gradually inerease the dosage votil the desired effoct 15 achisvad.

[00236] 1f neaded, for cancer troatments, rocthods can further include surgical
removal of the cancer and/or adminixtration of an ant-caneer agent or freatinent
in addition to an MMP? hinding protein. Admunistration of such an anti-cancer
agent or freatment can be copwrent with adminisiration of the compowmtions

disclosed herein

Adminisiration

1237 A BTK inhibitor, such s Compound Al can be administered with one
or mete inhibitor asing any suitable wethods keown 1o the at. For example, the
oue oF more ndibiior to be combined with a BTK inhibitor may be a JAK
inhibitor, such as Compenmnd B1, Comspound B2, Compound B3, Compound 84,
Compound B3, Compownd BS, Compemnd BY, Compound BE, Compound BS,

Conpoond B0 or Compound B11, In srwne embodinwnts, the one or e

inhibitor may be an ASK1 intubitor, such av Compound C1, Compound U2 or a

compound of Formula 1. In other crebodiments, the one ot rore mhibitior may be
a modufator of a bromodomain-containig protein such a8 (J-cyclopropyb6-{3.5-

dirnethylisoxazol -4-y1)-1H-beneoldlinidazol-4-yDdi{pyridin-2-yhmsthunol, In
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vet other embodiments, the ove or more inhibitor may be a MMPY intabitor such
ax an anb-MMPE antibody.

(62381 Tor example, the compouands may be administered hueally,
aphthalmically, oraily, osmoncally, parenterally (ntramuseudarly,
intraperitoneally intrasternally, intravenously, suboutaneously}, rectally,
topically, transdemally, or vaginally. Further, in cortain vanations, the BTK
inhibitor deseribad berem may be sdoinistered prior, atier or concorrently with
vue or more infibitor wherein the one or more inhibitor may be a JAK inhibiior,
an ABKT mhibitor, 2 BET intubitor and a MMP? inhibitor, as described herely,
{80239] In one aspect, the compounds described herain may be administered
avally. Cral adnunistration may be via, {or example, capsule or enteric coated
tablets. In making the pharmaeeutica] composttions that include at least one
compounddeseribed hergin, or o pharmaceutically acceptable salt thereod, the
active ingredient is usually ditmted by an excipient andior suclosed within sach =
cazrier that can be tn the form of a capsule, sachet, paper or other container.
When the exeipient serves as a difuent, it can be in the form of a solid, semi-sofid,
or higuid watenial {as sbove), which acts a8 a vehiele, cartier v medium for the
active fugredient. Thus, the compoesitions can be o the form of tablets, pilis,
powders, lozenges, sachets, cachats, elixirs, suspensions, ennlsions, solutions,
syrups, serosols {as a solid or in a lguid mediom), ointments containing, for
sxample, up to 109 by weight of the active compound, soft and hard gelatin
capsales, sterile injectable solutions, and sterile packaged powders,

[60240] Some exsnples of suttable exciplents include Jactose, dextrose, suctose,
sorbitol, mannitol, starches, gum acacia, caleiin phosphate, alginates, tragacauth,
geleting caloium silicats, microcrystallive cellulose, polyvinylpyrrolidone,
oetluloss, sterile water, syrap, and ety celhudose. The formulationy can
additionally inchide: lubwicating agents such as tale, magnesivm stearate, and
mineral oil; wetting agents; emulsifying and suspending agents; preserving agents
such as methyl and propylhydroxy-benzoates; swestening agents; and flavoring
agents.

[B0241] The compositions that mclude at least sue compound of the compounds

described herein, or # pharmaceutically acceptable sali thereof, can be formulated
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so a8 to provide quick, sustained or delaysed yeloass of the active mgredient after
adiministration to the subject by eroploving procedores known i the att.
Controlled release drug delivery systems {or oval adminisiration inchude samotic
pump systems and dissolutional systems containing polymer-coated reservours ov
drug-polyrer matrix formulations. Examples of controlled release sysfoms are
eiven in U8, Patent Nos, 3,845,770, 4,326,525, 4,902,514; andd 3,616,345,
Another formulation foruse in the methods of the present invention employs
tranvdermal delivery devices (“patches™). Sush transderroal paiches may be wsed
to provide continpous or disvontinnous infusion of the compourls of the prosent
mvension in confrolied amounts. The comstmction aud vse of transdermal
patches for the delivery of pharmaceotical agents s well koown in the atl. See,
e.g., LS, Paigent Mos, 5,023,252, 4,992 445 and 5,001,139, Such pefches may be
conattucted for continnous, pelaatile, or on demand delivery of phanmaceutival
agenis,

{H242] The compositions may, n sorse embodiments, be formulated o s wait

dosage form. The term “unit dosage forms™ velvrs (o physically discrats urals
suitable ax unitary dosages for luanan subjects and other mammals, each umt
cortaining a predetermined quantity of sctive material ealonlated to produce the
desired therapeutic effect, in association with a suitable pharmacentical excipient
(.2, & tahlet, capsule, ampowde). The compounds are generally adninistered in
pharmaceutically effective amount, In smoe embodiments, for oral
adninistration, each dosage unit contains fronm about Hmg to shout 1000 yog of
g compownd deseribed herein, for cagmple from about S0 my to abeut 500 mg,
for exarople about S0 my, about 75 mg, about 100 myg, sbowt 130wy, about 208
mg, about 250 rag, or about 300 mg. Iy other embedimends, for pavenieral
administration, cach dosage voll contains from 1.1 to 700 mg o a compound a
compand deseribed hevedn. 1t will be wnderstowsd, iurwever, that the amount of
the compound actually sdmindsiored usually will be determined by a physician, m
the Jight of the relevant cireumstancss, including the condition to be treated, the
chesen route of administration, the actual compound adnvnisterad and s relafive
activity, the age, weight, and response of the individual sobject, and the severity

of the subjeot’s aymplomas,
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[08243] in cerlain embodiments, dosage levels may be from 0.1 mg to 100 mg
per Kilogram of body weight per day, for exaraple from about b my i about 50
rag per kilogram, for example from about 3 mg to about 30 mig par kilogram.
Such dosage kevels may, in cerlain tnstanees, be useful in the treatiment of the
above-indicated conditions. In other embodiments, dosage levels may be from
about 10 mag to about 2004 g per subject per day. The amount of active
ingrediont that may be combined with the vehicle to produce a single dosage
torm will vary depending vpon the host treated and the patticular mode of
administration. Desags unit forus may contain front | mg to 300 mg of an active
mngredient,

[H244] Frequency of dosage may also vary depending on the sompound used
and the particular disesse or condition freated. Iy some embodiments, for
example, for the wreatment of an awtoimmune and/or mflammatory disease, a
dosage regimen of 4 tmes datly or less is used. Tn soms enthodinents, a dosage
regimen of Tor 2 times daily is used, It will be undersiood, however, thai the
speciiic dose level for any particular subject will depend upon a variety of factors
mecleding the activity of the spevific compound smployed, the age, body weight,
genaral health, sex, diet, time of adrainistration, route of administration, and rate
of excretion, drug combination and the severity of the particalar disesse in the
subject undergoing therapy.

[00245] For preparing solid compoaitions such as tablets, the principa! active
mngredient may be mized with a pharmaceutioal excipiant to fory s solid
preformmsdation composition containing a homogsneous mixture of a compound
of Foronala (1), or a pharmacentically acceplable salt theveof. When refering to
these preformulation compositions as homogeneous, the active ingredient may be
dispersed evenly throughent the composition s that the compaosition may e
readily sebdivided jnte equally effoctive wnit dosage forms such as tablets, pills
and capsolss.

[B0246] The tablets or pills of the compounds described herein may be ooated or
otherwise compounded to provide 4 dosage form atfording the advantage of
prolonged action, or to protect from the acid conditions of the stomach, For

example, the tablet or pill can comprise an tnner dosage and an outer dosage

Ly
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compunent, the latter befog 1o the form of aneuvelopa over the formaw, Tha hwa
compouents can be separated by an enterie layer that serves to yeaiat
disttepration in the stomach and permit the inner component te pass intact utio
the duodenunt orto he delayed o velease. A variety of malerials can be used for
such enteric layers or coatings, such materials including a number of polymeric
acids and mixtures of polymerie acide with such materials as shallae, cotyl
gleohol, andcellulose acetate.

{00247] The pharmaceutical compositions may be adminstered o zither single
or multiple doses by any of the accepted wodes of administration of agaots
Having similar uiilitios, for example a3 described in those patents and patest
applications incorporated by reference, inchuding rectal, buccal, intranasal snd
transdermal voutes, by intra-artenial fnjection, niravenously, ntraperiionsally
parenterally, intramuosenlarly, subcutaneously, orally, topually, as as m}mlam, or
via an impregnated or coated device such as a stent, for exaraple, ot an artery-

nseried oylindrical polyiey

Pharmaceatioal Compositions

{B82481 The BTK inhibutor and one or move inhibiter ny be administered in the
form of pharmaeentical compositions. For example, 1 some variations, the BITR
infubitor described herein may be prosent in g pharmacoutical compeosition
comprising the BTE inhibitor, and at least one pharmaceutically acceptable
vehicle. In some vartations, the inhibitors desoribed herein may be presentina
pharmacentical composiiion comprising the one or move fnbibitor, and gt feast
one pharmacsutizally accepiable velicle, For example, the ong or more ihibitor
may be a TAK inhibitor, an ASE] inldbiter, 8 BET iohibitor and & MMPY
inhibitor, Pharmacentically sceeptable vehicles may inchile pharmaceutteally
acceptadile carriers, adjuvants and/or mc,iyfmm and other ingredients can be
deemed phanmaceutically acospdable insofar as they are compatiible with other
mgredionds of the formulation and not deletarious to the reeipient theveo!.
(60249} This disclosure therefore provides pharmacestical compositions that
coutain s BTE mhubiior and one or more tnhibitor, wherein the ons or nwwe
inhibitor roay be a JAK indubitor, an ASK1 inhibitor, a BET mhibitor and a

MMPY inhibitor as deseribed herein, and ove or wore pharmacesticslly

SUBSTITUTE SHEET (RULE 26)



WO 2017/059252 PCT/US2016/054780

i

—
e
o

scceptable vebicle, such as ovcipionds, earriers, including inert sobisd diluents and
fillers, diluents, incloding steile agueous solution snd various organic solvents,
permeation enhancers, solubilizers and adjuvants. The pharmaceatical
compositions may be adovmstered alime o in combination with other jubibitors,
Such compusitions are prepared in a wanner well known m the pharmaceutical
art {see, e.g. Beminglon’s Pharmaceutiosl Sciences, Mace Publishing Co.,
Philadelpbia, FA 17th Bd. {(1985); wxd Modern Pharmaceutics, Marcel Deldeer,

> 3ed B, (G.8. Banker & O, Rhodes, Hds.)
(258 The pharmaceution! compesitions may be administered in either single
or roultiple doses by any of the aceepted mwodes of administration of agends
baving sirailar abilities, wcluding rectal, bucea!, intranasal and transdermal
routes, by intra-avterial fryection, ntravenously, inttaperitoneally, parenterally,
intramuscularly, suboutangousty, orally, topically, as an inhalant, or viz an
impregoated ot coated devies suehas a stenl, for sxwaple, or an artery-inserted
eylindeical polymer.
[B0251] In somwe embodiments, the pharmaceutical compositions described
herein are formualated in 8 wnit dosage forro. The tevon “wndt dosage forms™ refors
tor physically discrete wints suitable as unifary dosages for human subjects, gach
wiit containing 3 predetevnined gquantity of active material calodated to produce
the desired therapeutic effect, in associstion with # suitable pharmaceutical
excipient. In some variations, the phanmacentical compositions described herain
are 1 the form of g tablet, capsule, or ampoude,
(60252 In certain embodiments, the BTK inhibitor described hereln, such as
Compownd Al or s phammacentically sccepiable salt or hydeate thersof, is
formmiatad as a tablon, In some variations, such tablet may comprise 4
hydrochloride salt of Compound Al Sach tablet coraprising Compound Al for
exanple, may by ;"Jrepfm':ci by suitable rothods known i the arl, sach as spray-

1., dvy granulation).

TEy

drving and gramudation

Axtictes of Manufhoture snd Kits
{8253} Compositions {incloding, for example, fornulations and unit dosages)
comprising a BTK mhibitor, as deseribed herein, and compesitions comprising

one or more whibtior , such as JAK inhibitors, ASK1 inhibiiors, BET tnhibitor
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and MMPY bubitors, as deseribod hereln, can be prepared and placed w an
appropriste cotainer, snd labeled for treatment of an indicated comdition,
Accordingly, provided is also an articie of rowmfacture, such 83 2 confainer
comprising a unit dosage fore of @ BTX jnbiblior and a wisit dovage form of a
inhibitor, as described herein, and a Jabel contamning instructions for use of the
compounds. In some embodiments, the article of mavufacture is & container
comprising (1) a unit dosage form of a BTK inhibitor, as deseribed herein, and
one o roore pharmaceutically acceplable carriers, adjuvants or excipients; and
{11) 2 unit dossge form of & inhibitor, as deacribed herein, and one or more
pharmaceutically acceptable carriers, adjuvants or exciptents. In one
embodiment, the anit desage foom fiw both the BTK jnbibitor and the one or
more tkibitor ts a ablet,

2541 Kits also ave contemplated. For exanmple, a kit can comprise unit dosage
forms of « BTK inhibitor, as described hergin, and composiiions comprizsing onus
or more mhibitor, as described hevein, and & package tnsert contairung
wastructions forwse of the composition fu treatment of a madical condition. For
svample, the one of roore inhibiior may be & JAK inhibitor, an ASKI inhibitor, &
SET inhibitor and an MMPQ inhibiior. To some embodiments, the kits comprises
{1} & unit dosage form of the BTK inhibitor, as deseribed hersin, and one or move
pharmaceutically acceptable carviers, adiovants or exaipients; and (6} a wnit
dosage form of a inhibitor, as described berein, and ong or more phatmaceutically
socspinble cavriers, adjuvants or exciponts. Tn oue embodiment, the unit dosage
fonn fir both the BTE inbubitor and the {nhibitor 18 a tablel,

[E288] The tnstructions for use in the kit may b for teating a cancer,
meluding, for example, & hematologic nalt gnancy, as further described

herem. The instructions for use i the kit may be for treating a cancer, mcluding,
for example, 8 hematologic malignancy or an sllergie, autolnupune, o

4

influomatory disorder, as further described hersin

Cither Therapeutic Agents

1B0236] In the present diselosure, in some aspieis, the combination thevapiss and
methods described hevein may be used or combined with an additional agends

selected fram the group of a chemotherapeutic agent, an ani-canesr agent, an

SUBSTITUTE SHEET (RULE 26)



WO 2017/059252 PCT/US2016/054780

<132 -

ant-anggents sgent, an sati-fhrotic agent, se immunotherapeutic agent, a
thevapeutic antibody, a radiotherapeutic agent, an anti-neoplastic sgent, an anti-
pmiifa‘smtimz agent, of any combnation thereof.
[68257] The combination therapies and methedds described hersinimay be used
ot combined with an additional one or more of the following additional
therapeutic agents; an adenosine A2B recepior {AZB) inhibitor, a2 BET-
bromodimain 4 (BRD4} inlubitor, an socitrate debydrogenase | (IDHD
inhibitor, an IKK inhibitor, a protein kinase C{PKC) activator or inhibitor, 3
TPL2 inbthitor, a serine/threoning-protein kinage 1 {TBK1) inhibitor, agents that
activate or reactivate latent human invounodeficiency vinus (HIV) such ag
pancbinostal or romidepsin, an antt-CD20 antibody such a5 obimutuzumab, an
anti-Fix-1 sntibody sueh as nivolimumab (BMBR-936538, MDXL06, or ME-
34775}, and anti-PD:L1 anttbodies such as BMS-9368559, MPDL3ZR0A,
MEDIAT6, MBBOOIG7ISC, and MDY 1105-01.
[B0288] The comdsination therapies and methods disclosad herein and the
additional one or move therapentic agents {e.g. an A2B inhibitor, an apoptosis
stgnal-regulating kinase {(ASK) mhibitor, a BRDY inhibitor, 2 discoidin demain
seceptor T{DDRT) mhibitor, a histone deacetylase (HDAD) inhibitor, an
isucitrate dehydrogenass (IDH) inhibitor, a Jenus kinase (JAK) inhibtior, é lysyl
exidase-dike protein 2 (LOXL2Y inhibitor, a matrix metalioprotease ¢ (MMP9)
whibtior, & phosphatidyimositol 3-kinasga (PI3K) fubabitor, a PO activator or
inhibitor, a spleen tyronine kinase (SYK) inhibitor, 8 TPLY inhibitor, or 8 TRK
irthibitor} may be further used or combined with 2 chemotherapsutic agent, an
anti-cancer sgent, an antl-anglogenic agent, an anti-filirotic agent, an
invounethezapentic agent, a therapentio sutthady, a cadiotherapeutic agent, an
anti-nroplastic agent, or any combinaton therent
[B0259] H is understood that the combinations and methods herein may be used
with standard therapizs, including necadjweant chemotherapy, Inirasperative
radintherapy (10RT), adiuvant chemotherapy (such as with 5U), adjuvant
radiotherapy, adjuvant chenwradivtherapy, palliative radiotherapy, and palliative-

utend procedures, which in regard to gustrointestinal conditions may include
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wide local excision, partial gastrectomy, fotal gastrectonmy, simple laparotomy,

gastrotntestingal anastomosis, or bypass,

Chemotherapentic Agents
[0268] As used heretn, the term "chemotherapeutic agent” or
Hov by carereni b cemonaney tin !t foee i oercra st vy Al peross o Frnoy o d i .
chemotherapeutis” {or "chemotherapy” in the case of treatment with a
chomotherapeatic agent} 1s meunt 1o sucoMpass Ay pon-profeinacecus (ie., non-
peptidic) chemical compound usefol in the treatment o capger,
Chemotherapeutic agents may be estegorized by their mechanism of action wie,
K foe o
for example, the following groups: anti-etabolites/anti-cancer sgonts such as
pyvimidine anafogs oxuridine, capecitabine, and sytarabine purine analegs,
folate antagonists, and velated fnhibitors; avtiproliferative/antinnlone agenls
including natiral products such as vinea alkaloid {vinblasting, vinenstine) and
microtubule such as taxane (paelitaxel, docstaxel), vinblastin, necedazole,
epathiiones, vinorelbing (NAV ELBINEY), and epipodophyliotoxins {etapaside,

teniposida); DMNA damaging agents such as astinomyein, wasacrine, salfan,

carboplatin, chlorambuot, cisplatin, eyclophosphamide (Y TOXAN :
dactivonyen, daunorubicin, doxorubicin, spirabicin, iphospharide, melphalan,
merchlorethanune, milomycin, mitoxanitons, pirosoniea, provarbasing, tuxol,
taxotere, teniposide, stoposide, and tisthylenethiophosphoramide; antiblolics
such as dactinowmyein, dumorubicin, doxotubisw, idarubicin, anthracyclines,
mitokantrong, bleomyeins, plicamycin (m ii‘i‘n*a.mycim_‘ sod mitomyein; enzymes
such as L-asparaginass which systerowally metabolizes L-asparagine and

deprives cells which do not have the capacity to synthesize theit oan asparaging,
antiplatelal agents; antiprotiferative/antimitotic alkylating agenis such ay nitrogen
mustards cyclophosphamide and analogs (nelphalan, chloranbuail,
hexamethylmelamine, and thivtepa), allyl nitrosourzay (rarmusting) and analog
streptozosin, and triazenes {dacarbazme ); antiprolifiscative/antimitotic
antimetabolites such as folie acid analogs {mothotrexate): platinamn coordination
complexes such as cisplatin, oxiloplatinim, and carboplating, procerbazive,
trydron yatea, mitolane, and amnoghutethunide; honmones and hormone analogs
such as estrogen, famoxifen, goserclin, bicalutualde, and pilutamide, and

aromatase inhibitors such as fefrozole and anastrezole; antivoagulants such as
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heparin, synthete heparin salis, and other inhibiters of thrombin; fibrinolytic
agents such as tesue plasminogen activator, streptokinase, vrokinase, aspirin,

dipyridamole, ticlopidine, and clopidogrel; antimigratory agents; antisecretory

agents such as bravelding immunosuppressives such 85 tacrolimus, sivolinus,
azathiopring, and mycophenolate; conpounds (TNP-470, genistein snd growth
factor inhibitors {vascular endothelial growth factor inhibitors and Gbroblast
growil factor intubitors); anglotensin recepior hiockers, nitric oxide donors; antis
sense ohgonucleotides; antibodies such as trastozumab and rituxiveab; cell eyele
inhihitors and differentiation inducers such ax tretinain; inhibitors
mclodingtopoisomerase inhibitors sach as doxorubicin, daunorbicin,
dactinomyuin, coiposide, epirobicin, etoposide, idarubicin, irinotecan,
mifeanirene, topotsesy, and Tinotecan, and corticosteroids such as cortisone,
dexamethasong, hydrovottisone, methylpreduisolons, produisone, and
preduisolone; growth factor signal transduction Kinase inhibitors; dysfonstion
induecers; taxing such ag Cholera toxin, ricin, Pesudomonas exotoxin, Bordetella
pertussts adenylale eyelase toxin, diphtherda toxin, and caspase activators; and
chromaiin,

[00261] Further cxamples of chemotherapeutic agents inclade: alkylating agenis
such as thiotepa and syclophosphamide (CYTOXANY); afkyl suifonates such as
buselfan, woprosalfan, and piposulfan; azividines such as benzodopa, carboguong,
seturedope, and wredops; emylerumines and memylamelamines including
altretamine, tnemylenervelamine, tristhylensphosphoramide,
irethylenethiophosphoramide, and twimemylolomelamine; acstogening,
esprcially bullatacin and bullatacinone;  carapiothesin, including syothetic
apaiog topotecan; bryostatiny, callystating CC-1063, including its adozelesin,
carzelesin, and bizelesin synthetic analogs; eryptophyeins, particolarly
eryptophyuin and eryptophycin 8; dolastating duocarmyein, including the
syathetic analogs KW-2189 and CBLTME slsutherobin; paneratistating a
sarcodictyin; spongistating nitrogen mastards such as chlorambuci],
chlornaphazing, cyelophosphamide, estramustive, ifosfamide, mechlorethamine,
wmechlorethamine oxide hydrochloride, melphialan, novembichin, phenesterine,

predotmustne, tofosfanide, and uracll mastard; nitvogouress such as canmusting,
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chiororotocin, Hvemustine, lomuasiine, nimuostine, and ranimostive; ardihiotics
such as the enediyoe antibinties {e.g., calicheanicin, especially ealicheamicin
sammall and calichsandein phill), dynemivin including dysemiein A,
bisphosphonates such as clodronate, an ssperamicin, neocarzinostatin
chromophote and related clromopratein enediyne antibiotic chromomophores,
aclacinonmyeing, sctinomycin, suthramyeln, azassting, blesayeins, castinomycin,
catabichn, carminomycin, carvinopbibn, chromomycins, dactinomyen,
daupetubictn, detorubicin, -digzo-S-oxo-L-nosloneing, doxorubiomn (mclading
morpholine-dexorubisin, cyansmorpholine-doxorabivin, 2-pyiroline-
doxorubicin, and deoxydoxorabisan), eprubictn, ssondiein, idarybicin,
marceltontyein, mitoryeins such as mitomyein C, mycophenelic and,
nogalamyein, shivomyeins, peplamyein, porfiroryein, puramaycin, quelamyein,
rodorublein, streptowigein, sreptozociin, tubereidin, ubenimex, zinostatin, and
zorabicing anti-metabolites such g5 methotrsnate and S-fluorovractl (3-FUY; folie
acid analogs such as demoplerin, methotrexate, poroptarin, and irimetrexate;
prrine analogs such aa Houdarabine, o-mercaptopuring, tiamiprine, sud
ihioguanine; pyrimiding analogs such as ancitabine, szacitidine, S-azavtidine,
carmofi, cytarabivg, didesywidive, doxifluridine, gnocitabine, and foxuridine;
androgens such s ealusterons, dromystanolone propionate, epiiostanal,
mepitiostane, and testolactone; anti-advenals sueh as aminoglutethiroide,
mitotane, and trilostans; folic acld rephinishers such as frolinoe aad;
trichothecenas, sspacially T-2 toxin, vertacuem A, raidin A, and anguidine;
taxoids such as pachitaxel (TAXOLY) and docetaxel {TAXOTERE™); phatinuro
snalogs such as cisplatin and carboplating aceglatone; aldophosphamide
ghycosids; aminolevidinic acid; eniluractl; amsacrine; hestrabogil; bisantrene;
edatrazate; defofamine; demecoloine; dazigquone; elformthine; elliptinium
acetste; wn epothilons; etoglucid; gallivre mitaie; hydroxyurea; lentinan
eucovorin; lonidaming; maytansineids such as mayiansine and ansainitociog;
mitoguazone; witoxanivons; mopidanl; vitracrine; penfostating phenamed;
pirarubicin; losoxantrone; fuoropyrimidineg; foline acid; podophyilinie seid; 2-
gthylhydrazide; procarbazing; prlysaceharide-K (PSEY razoxane; thizoxiv

sizofiran: spirogermanium; fenuazenic acid; triaziquons; 2,212%
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triclioroiriamylunine; utethang; vindesing; dacarbazine; mannomusting,
miitobromtol; mitolactud; pipshroman; gaeytosing; arabivoside (" Ara-C™),
cyclophosphamide; thiopsts; chlorambueil; gemeitabine (GEMZAR™, 6-
thioguaning: mereaptopurine; methotrexae; vinblasting: platinure: stopeside
{(VP-16}; tfosfamdde; mitroxantrone; vanoristing; vinorsibine {Nz’-‘x‘»f‘}?;l,.I&IN!fi;g\');
novantrone: teriposide; edatrexate; daunomyein; aminoplering xeolods;
ibandronate; CPT-11; topoisomerase inhubifor RES 2000;
difteorsmethylornithine (DFMO); retinoids such as retivoie acid; capecitabine;
FOUFIRT {fluoroursci, leucovorin, and irinotecan); and pharmaceuticaly

aceeptable salis, acids, or devivatives of any of the shove,

Anti-hormonal Agents

{02621 Also wnchuded in the definition of "chomotherapewtic agent” are anti-
hormonal agents sueh as anti-estrogens and sslective esirogen receptor
modulators (SERMs), inhubitors of the enzyyoe aromatase, anti-ands rogens, and
pharmaceutically accspiable salts, acids or derlvatives of any of the above that act
to rogulate or iwhibit hormeone action on tamors. Bxamples of anft-sstrogens and
SERMs melude, for sxample, tamoxifen Gneluding NOLY ADENY ")@imiiu;m
drotoxifene, 4-hydroxytamoxifen, tioxifene, keoxifeone, LY 117018, onapristone,
and tosemifene (FARBSTON™). inhibttors of the enzyme aronatass regulate
estrogan production in the advenal glands, Exawmples inclade 405 imidazoles,
ainoglutethimide, megeatrol acetate (MEGACEY), exemestane, formesiang,
fadrornle, vorozols (RIVISOR™), letroznle (FEMARA™), and anastrovole
(ARTMIDEX™). Examples of anti-androgens fochide flotamide, nituamide,

bicalutamude, leuprohde, and gosershin,

Anti-angiogenic Agenix

[89263] Avti-angiogenic agents include, but are ot limtied o, retineid acid and
derivatives thereof, 2-methoxvestradiol, ANGIOSTATING, ENDOSTAT IN’:@;
suramin, squalamine, tissue mhibitor of metalloproteinase-1, tissue mhibitor of
metalloproteinase-2, plasminogen activator inhibiior-1, plasminogen activator
inbibitor-2, cartilago-derived inhibitor, pachitaxel (nab-pachitaxel), platadet factor

4, protumine sulphate {vhipeing), sulphated chutin devivatives (prepaved from
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queen crab shells), sulphated polysaccharide peptidoglyean comples (sp-pgl,
stawosporine, wodulators of matriy metabolism including proline analogs {((1-
S

thiaproline, u,o'-dipyridyl, beta-aminopropiontitile fanarate, 4-propyl-5-(4-

azetidine-d-carboxyhic actd {LACAY), cishydroxyproline, d.1-3,4-dehydroproling,

pyridinyl-2(3h)-oxazelone, methotrexate, mitoxautrone, heparin, interferons, 2
macroglobulin-serum, chicken inhibitor of metalloproteinase-3 ({ChIMP-3},
chymostatin, beta-cyclodexirin etradecasulfate, eponsmyetn, fimagillin, gold
sodivm thiomalate, d-penictllaming, bota~1-anticollagenase-seram, alpha-2-
antiplasrom, hisantrene, Iohenzarit disodiur, n-Z-varhoryphenyl-4-
chloroanthvonilic acid disodivm or "CCA", thalidomide, anginstatic steroid,
carboxy aminotmidazole, and metalloproteinase ubibitors such as BB-94. Other
arti-anglogenests agents inclede antibodies, prefirably monoclonal anfibodies
againat these angiogenty growih fctors: beta-FGF, alpha-FGF, FGEF.5, VEGE

woforms, VEGEC, HGF/SE, and Ang-VAng-2.

Ardi-Gbrotic Agents

[60264] Anti-fibrotic agents ncluds, bat are not liraited to, the compounds such
as bata-aninoproprioniteile (BAPN}, as woll ag the compounds disclosed in US
4,265,285 relating to inhibitors of Tysyl oxidase and their use in the treatment of
diseases and conditions associated with the sbuormal depositien of collagen and
U8 4,997,834 relating 1o conpounds which inhibit LOX for the treatment of
various pathotogical fibrotic states, which are herein ineorpurated by reference.
Further exemplary mhibitors are deseribad w US 4,943,593 relating

cemnpounds sach as 2-isobuly3-finoro-, chlore-, ov bromo-allylamine, US

SOR1,456, LR 5,059,714, U8 5,120,764, US 5182297 18 5,

1,608 velating to
2 LoaphtbvlogymemyD-3-fluorallylarmme, and US 2004-0248871, which are
herein fncorporated by vaferencs,

[00265] Exemplary anti-fibrotic agents also include the primary anunes reacting
with the carbony! group of the active site of the Iyvsyt oxadases, and more
particularly those which produce, afier binding with the carbonyl, a product
stabilized by resonanse, such as the following primary amines: exylencmantine,
fvdrazine, phenylipdrazing, and thedr devivatives; semicarbazide and wea

derivatives; annontiniles such as BAPN or 2aitoethylamine; onsahwated ov
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saturated haloarings such as F-bromw-ethylaming, 2-chivroathylamine,
teifluoroethylanine, 3-bromopropylaming, and p-haiobereylamines; and
selenohomocystaing lactone. Other anti-fibrotic agents ave copper chelating agents
penetrating o not penetratiog the cells, Exeraplary compounds include indirect
mhibitors which block the aldehyde derivatives ariginating from the oxidative
desroination of the lysyl and hydroxylysyl residuss by the byayl oxidases.
Examples include the thiofamines, particelardy Depenicillaning, and its analogs
such as 2-womo-S-mercapte-3-methylhesanoio acid, [-2-amino-3-mathyi-2-((2-

seetarniloethyldithio ftanoic acid, p-2-amine-3-muthyl 2412

anunoethylpdithio)butanoic acid, sedivm-4-((p-1-dimethyl-T-amino-2-
carboxyethyl)didhioYbutane sulphurate, 2-acetanvudosthyl-2-seetamidosthanethiol

sulphanate, and sodivm-4-mercapicbutanesulphinate teibydrate.

Tomunetherapatic Agents

[#0266] The ummunotherapeutic agents include and are not limited to therapeutic
antibodies suitable for troating patients. Some examples of therapeutic antibodies
swlude simtuzamab, abagovomab, sdecatumumab, afotuzomab, alemtnsumab,
altumomab, wmatiodinab, spatumomab, arcitumomah, havituxbmab, bectumomab,
hevacirumab, bivatuzumal, Minatimoomab, brentuxiroah, cantuzomab,
catumaxomab, cetuximab, citatuzomah, sixuumumab, clivaluzumab,
conatumumab, daraturumab, drozitumab, duiligotumab, dusigitonab,
detumomab, dacetuzomab, daloluzumab, ecromeximab, elotzumuly,
susitaximab, ertumaxomab, etaracinmab, firlonzumab, fclatonmab,
figitemumab, flanvotomab, fatusimab, ganituraab, gemtuzmeah, girentuximab,
ghembatwmumab, tbritwmomahb, igovomab, imgatozumab, indatuximab,
notuzumaly, intetumumab, ipilimuniab, ralumumad, abetuzamab, Jexal umumab,
Iintuzamab, lotvohssmab, lovatumenmab, mapatoramsab, matuzamab,
milatuzarab, mnretumenab, mitumomab, moxetumonnab, narnatumab,
naphumemak, necitumumab, | nimotuzumab, nofetumomab, ocaratuzumab,
ofstemumahy, olaraturad, onartuzumad, oportuzumab, orepovomab,
panitunramab, parsatozumsb, patcitunaly, pertoromab, perhuzumab,
pinbtumnoniab, pritunumab, racotumomab, radretumab, rilotumumal, duximab,

robatumurnab, satumeomab, sibrotuzumab, sittuximab, solitorab, tacatozimash,
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taplifimomab, tenstumomab, teprofiunab, {igatuzumab, osHumomab,
trastururpab, tucotuzumab, uhlituimab, veltuzomab, vorsetuzumab, votumuoniab,
zalutumumab, CC49, and 3F8. Rituximab can be used for tresting indolent |

cell cancers, neloding marginai-zone Tymphoma, WM, CLE and soail
fymphocytic tyraphoma. A combination of Rittximab and chemotherapy agenis
is gspecially effective.
(882671 The exemplified therapentic antitbodis may be further labeled or
combined with a radisisutope particle such as indinne- 1L yiinome-90, or fodine-
P31 0% a certain cmbodiments, the additional therapeutic agent is a itrogen
rustard alkylating agent, Nonlinuting oxamples of nitvogen mustard alkylating

apents inchide chlerambucil

Lytaphoma or Legkemia Combination Therapy
B8268] Ssnoe chomotherapy agents are suitable for treating lymphoma or
feokernia. These agents include aldesteukin, alvocidib, antineoplaston ASZ-1,
antineoplaston AU, anti-thymoeyte globalin, amifostine trihydrate,

2

aminocampiothecin, arsentv trioxide, beta alethine, Bel2

ABT-263, ABT-199, ABT-737, BMS-345541, borte

family protew inhibitor

zeanil (VELCADE

bryoatatin 1, busaifan, carboplatin campath- T, CC-S 103, canousiine,
caspofungin acetate, clifarabine, aigplatin, cladvibing, chlorambueil, corcumin,
cyclosporine, oyclophosphamide, eytarabing, denileukin diftitox, dexamethasone,
DT FACE {dexamethasone, thalidomide, cisplatin, doxorubicin,
cyclophusphamide, and etoposide), docetaxal, dolastatin 10, doxorubion,
doxorubicin hydrochloride, enzastaurin, gpoctin alfs, ctopeside, everolimus
(RADOOY), foovetinide, filgrastim, melphalan, mesng, favepividel, fladarabing,

geldanamyein {17-AAL), tfosfamide, irinotecan hydimehloride, ixabepilone,

lenalidomide (REVLIMID®, CC-5013), lvmphokine-astivated killss sells,
melphalan, etholrexate, mtoxantrone bydrockloride, motexafin gadolintom,
mycophenolate mofitil, nelarabine, oblimersen, obatoclax {GX15-070},
shifiraersen, octeeotide acetate, omepa-3 fatty acids, oxaliplatin, pachiaxel,
PD3R2991, PEGylated liposoma] doxorubion hydrochlonde, peglilgrastin,

periostatin, perifosine, pradoisolone, preduisone, Raoseovitine {selwiclih,

CYCR02), recombinant Gerferon alla, recombinant interleukin-12, recombinant
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interleukin-11, recombingnt 13 Ugand, recombinant human thrombopoietin,
ritgimab, sargramostio, sildenafif citrate, siavastatin, sirolinnss, slyryl
suiphonss, tacrolimas, nesplimyein, temsirobinms {CCR779), thalidomide,
therapeutic allogenaie lymophoaytes, thiotepa, tipifarnil, hartezonib

{(VELCA I}’!{i@ﬁ PS-341), vinoeistine, vinenistine sulfate, vinorelbine dularirate,
SAHA (suberanilohydroxamic acid, or saberoyl, anilide, and hydroxamic avid),
FR (Budarabine and rituximab), CHOP {eyclophosphamide, dexorubicin,
vineristine, and predatsone), UVP {eyclophosphamide, vineristine, and
preduisene), FOM (Hlodarabine, eyclopbosphanide, and mitoxanivone), FCR
{(fludarabing, eyclophospharaide, and diuximab), hyperCVAD (hyperfractionated
cyclophosphamide, vinerisiine, doxornibivin, desamethasons, methotrexate, and
eytarabine), ICE {iphosphamide, carboplatin, and etoposide), MCP
(mutoxantrone, chlorambucil, and predoisolone), R-CHOP (Htuxingb and
CHOW, K-CVP (riteximab and CVP), B-FOM (rituxioab and FOM), BICE
(rituximab and [CE), and R-MCP {ntwamab and MCP),

1#0269] One modified approach is tadioimmunetherapy, whessin a menoclonal
antthody 15 conbined with & radicisotope particle, such as indiun-111, vitrium-
90, and ioding-131. Examples of cornbination therapies include, but are not
linited io, todine-131 tositumomab (BEXXAR™), vitriam-90 ihritumomah
tinxetan (FEVALIND, and BEXXARY with CHOP.

{68278] The abovementioned therapies can be supplemented or corbinad with
stery cell transplantation or treatroont. Therapentic procadares include peripheral
blood stem cell transplantation, autologous hematopoietic stem cell
transplantation, autologons boue marrow ansplantation, antihaedy therapy,
Biolugical therapy, enzyme inhibitor therapy, total bedy trradiation, infusion of
aten celis, bone masrow ablation with stem well sapport, in vitre-treated

peripheral blood stem cell transplantation, wmbilical eond blood transplantation,

tmmunoenzyme echnique, low-LET cobalt-60 gamma ray thesapy, bleomyein,
conventional surgery, radiation therapy, and nonmysloablative allogeneic

henatopoietic stera vell wansplantation,
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Non~-Hodghin's Uymphomas Combination Therapy

{88271 Treatment of non-Hodghkin's lymphowas (KHL), eapgeially those of B
cell origin, wncludes uaing monoclonal antibodies, standard chemotherapy
approaches {e g, CHOP, CVP, FOM, MOP, and the like), radioimmunoctherapy,
and combinations thereof, especially ifegration of an antibody therapy with
chemotherapy Examples of unconjugated monocional antibodies for the
froatment of NHL/B-cell cancers include ritnimab, alemtuzumad, homan or
bumeatized anti-Cl20 antibodies, lundliximab, anii- TKF-related apoplosis-
maducing Heand (anti-TRAIL), bevacinumab, galiximab, epratozurnab, SGN-40,
anad ande-C74 Examples of exporiments! antibody agents used in fraatment of
MHL/B-cell cancers inchude ofatumumeb, ha20, PRO1II2L, slomtuzumsh,
galivimab, SGN-40, CHIR-12.12, epratusumab, lamiliximab, apolizumab,
milatizomab, and bevacizumab. Exanples of siandard regimans of chemotherapy
for NHL/B-cell cancers include CHOP, FOM, OVP, MCP, RAOUHOP, RECM, K-
CVE, and R-MOP Examples of radicimmunotherapy for NHL/Bwoell cancers
fnehede vitrium-90 ibritumomab tiueten (ZEYALINTY and iodine-151

tosituroomab (BEXXARY).

Mantle Cell Lymphoma Combination Therapy

[06272) Therapsutic trestments i maotle call ymphoma (MCL) include
combination chemotherapies such as CHOP, hyperCVAD, and FUM, These
reginiens can also be supplemented with the wonoclonal antibody ritisrimab to
form combination therapies R-CHOP, byperCVADR, and B-FOML Any of the
aboverentioned therapies may be combined with stenr cell transplantation or
TR inoovder to treat MOLL

3273 An alternative approach o teeatiog MCL is inununotherapy. Ung
fmnowtherapy uses monoclonal sutibodies Tike ritoximab, Another uses cancer
vaccines, sach ax GTOPR-99, which are based on the gevetic makeop of an
mndividoal patient’s tumor,

{H8274] A modified approach to fraat MUL s radioinommnotherapy, wherein g
meneckonal antibody is combined with 8 radiotsotope particle, such as lodine- 131
ositamomab {If}}?.x‘{XAR.@) arnd viteiwmn-30 britumonab uxetan (ZEVALINT.

In anosther example, BEXXAR™ is used in sequential treatment with CHOP.
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{80275} Other approaches to reating MCL Tpelude autelogous stermcall
transplantation coupled with high-dose ch ‘mmhwapy aduninistering proteasome
inbibitors such 25 bortezomib (VELCADE™ or PS-341), or administ gring
sntiangiogenesis agents such ag thalidonide, sspecially in combination with
tifuximab,

{80276} Another treatment approach is sdiministering drugs that lead to the
degradation of Bel-2 protein and fnerease cancer cell sensiiivity to chemotherapy,
such as oblimersen, in combination with sther chemotherapeutic sgents.

BO277] A further freatment approach meludes adminisiering mTOR inhibitors,
which can fead to fulabition of cell growth and even vell death, NonJimiting
examplos are temsirolinas (TORISELY, CCL77%) and temuitolimus in
combination with RITUXANY, \/”.Eil_.(_‘.AI_)E@’S or other cherothetapeutic agents.
[6#8278] Other recent therapiss for MUL have been disclosed. Such examples
melude Havopiridol, PDO332991, Reroscoviting (seliciolib, CYC202), styry]
sulphones, abatoclax (GX15-070), TRAIL, Anii-TRAIL death receptors DRY and
DR 3 antibodics, temsirobinus (ﬁ'{'(’)RISEf‘,I‘.@, COL779), sverolimus (RADGOT),
BMN-345541, curcumin, SAHA, thalidmnide, lenahdomyde (REV 1_3@.?\,';11}*‘”, 0

SO13), and geldanamyein (17-AAG).

Waldenstrona™s Macroglobulinemna Combination Theeapy

{80279} Therapeatic agents used fo trest Waldenstrom's Macroglobalinenis
{WM) include perifosine, bortezowib {VELCADEY), titminab, sildenafil citrate
(VIAGRA®), 0015103, thalidomide, apratuzamab (hLL2- ant-CD22 humanized
antibody), simvastatin, enzastaurin, campath-1H, dexamethasone, DT-PACE,
oblimersen, antinesplaston A 10, antincoplaston AS2-1, alemtuzamah, hety
aletivine, eyclophosphamide, dovorubicin hydrochloride, preduisons, vineristine
sulfate, tlodarabing, filgrastiog melpbalan, recondinant interferon alfs,
cartustine, elsplatin, cyclophosphamide, cytarabive, etoposide, melphalan,
dolastatin 10, indiwn-1 11 monocional antibody MN-14, vitrinn-90 lnunanized
epraleaumah, anbi-thymooeyte globulin, busulfan, cyclogporing, methotranate,
mycophenolate mofetil, therapeutic allogensic lymphocoyies, yetrium-910)
ibriturnomalb tioxetan, sicolimus, taorolimus, carboplatin, thioteps, paclitaxel,

aldesievkin, docstaxel, tosfamde, mesns, recombinant interleukin-11,
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recorbinant interteukin-12, Beb2 family protein inhibitor ABT-263, dentleulm
diftitox, tanespitayein, everolimus, pegfilgrastiv, vorinostat, alveaidib,
recombinant (13 ligand, recombinant huroan thrombopoietin, lymaphokine-
activated killer cells, amitbatine trihydeate, ammnocamptothecn, inmotecan
hydrochloride, caspofungin acetare, clofarabing, epostin alfs, nelavabive,
pentosiaiin, sargramosting, vinoreolldne ditarirate, WT-1 analog peptide vaccine,
WTI 126-134 peptide vaceing, foretindde, ixabepilong, oxaliplating monoclonal
antibody €19, monoclonal anttbody CD20, omega-3 fatty acids, muitoxantrone
hydrachloride, octreotide acetate, tositumasmakb, jodine- 131 fositumonan,
motexafin gadolinium, arsenic triexide, tpifand, autologos uman tunor-
derived HSPPC-96, veltuzumab, hryostatin 1, PEGylated liposomal divorubiom
Tydrochionide, and any combination tharent,

1002801 Bxamples of therapeutic procedures wsed to frsat W include peripheral
blood steyn cell transplantation, sutologous hematopoistic stem cell
transplantation, awtologous bone marrow transplantation, sutibody therapy,
biological therapy, sneyne jsl‘uimm thorapy, ttal body tveadiation, miusion of
stem cells, hone marrow ablation with stem cell support, in vitre-treaied
peripheral blood stern coll transplantation, onthilical cord blood transplantation,
sumunoenzyme technigues, low-LET cobalt-60 gamuma ray therapy, blaomyein,
conventional surgery, radiation therapy, and sonmyeloablative allogensic

hematopoietic stern cell trangplantabon.

Diffuse Large Bocell Lymphinoa Combinabion Therapy

(362811 Therapentic agents used to reat diffose large Becell fymphorog
(DLBOL) include cyelophosphamide, dogorubicln, vineristing, prednisone, ani-
OO ouocdonal antibedies, etoposide, Bleomyein, many of the agens listed for

W, and sy combination thereof, such as ICE and R-ICE,

Chronde Lyoyphooytic Loukernia Combination Therapy
02821 Exaaples of therapewtic agents used 1o freat chroute ymphocytic

Ny

feukemia (CLLY inchude chlormbuet], eyelophospharaide, Sudarabing,
pentostatin, cladribine, doxorubicin, vineristing, prediusone, predmsolone,

alemiuzumab, many of the agents listed for WM, and combination chemotherapy
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sndd chemotmmunotherapy, including the following conmon contbination

regimens: CVE, R-CVP, ICE, RACE, FCR, and FR.

Myelefibrosis Combination Therapy

0283} Myelofibrosix inhibiting agents include, but are not Hmited to, hedpehag
inbibitors, histope deacetylase (MIDAC) inhibifors, and tyrosine kinase inhibitors,
A non-limiting example of hedgehog mhibitors {5 saridegih. Examples of BDAC
nhibitors fnchude, but sre not Hmited to, pracinostat and panobinostat. A non.

liniting example of & tyrosine kinase inhibitor is lestaurtinth.

Kinage fuhthitors

[B0284] In one embodiment, the compound described herein may be used or
cobied with sue ot reore additional therapeotic agents, The one o more
therspeutic agents inchude, but are not limited to, an inhibiter of Abl, activated
CDC kinase (ACK), adenosive AXB receptor (AZR), apoplosis signal-regulating
kinase {ASK), Awroa kinase, BET-bromodomain (BRD) such as BRI, ¢ Kit, ¢
Met, CDE-setivanng kinase (CAK), calmodulin-dependent profein kinase
{CaMKy, cyelin-dependsnt kinase (CDK), sasein Kinase (CK), discoidiv domain
receptor {DDR ), eptdermal growth factor receptors (BGER), focsl adhesion
Kinase (FAK), FIL3, FYN, glycogen synithase kinase (GSK), HOK, histone
deacetylase (HDACH, IKK such as IKK e, isoctivate dehyidragenass (IDH) such
as IDHT, Janus kapase (JAK), KDR, lymphooyte-specific pmmm tyrusine kinase
(LOKS, byeyl oxidase prodetn, lyay! oxidase-like proteln (LOXL), LYN, matrix
metalloprotease (MMP), MEE, mitogen-activated protein kinase {MAPK),
NERS, NPM-ALK, p38 kinase, platelet-derived growth factor (PDFS,
phosphorylase Kinase (FK), pola-like kinase (PLK), phosphatidviinesitol 3-kipase
{PI3E), protein kinass (K} such av protein kisase A, B, andfor €, PYK, spleen
tyrosine kinase (SYR), sorinefthrenudne kinase TPLZ, setine/fiweonine kinase
STK, signal transduction and transeription (STAT), SR, serite/threonine-
profein kinase (TBE) such as TBKI, TIE, tyrosine kinase (TE), vascular

endothelial growth factor receptor (VEGER), YES, or any combination thersof,
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Apopiosis Signal-Regilating Kinase {ASK) nfabiiors
[06285] ASK inhibitors include ASKI ivhibitors. Examples of ASK1 inbibitors
tnelude, bt are not limited 1o, those deseribed m WO 217008709 (Unlead

Seiences) and WO 2013/112741 (Gilead Beienwes),

Discoidin Domain Receptor {DDR) Inbubitors

06286] DDR inhibitors include inhibitors of DDR U and/or DDRE. Examples of
DIOR inhibitors inchude, hut are not limited to, those disclosed in WO
2014/047624 {Gilead Setences), US 2008-0142348 {Takeda Phanmacentical), US
201 1-0287011 (Oncowed Pharmacesticals), WO 2013027802 {Chuga

Pharmaceutical), and WO 2013034933 {Tmperial Innovations),

Histone Deacetylase {(HDALY Inhibntors
6287 Fromples of HDAL fnhibitors include, but are not Tmited o,

pracivostal and panobinostat,

Janus Kinasse (JAK ) Inhibitors

082881 JAR idubiters inhibit JAK L, JARYsdfor JAKR, Examples of JAK
indubitors nclude, but are pot limited to, Compowsd A, roxolitingd, fdratinib,
ofacitindd, baricliinih, lestaurtbub, pacriunth, XLOTY, AZDI4E0, INCBO3R LG,

LY 3744544, BMS91 1543, and NS08,

Lysyl Oxidase-Like Protein (LOXL) Inhibitors

00289 LOXL nhilvtors inchude iohibitors of LOXLL, LOXLZ, LOXLS,
LOXLA, and/or LOXLS. Exuaples of LOXL inbibitors include, but ave not
limited to, the antibodies deseribed in WO 2009/017433 {Arreste

Biosciences) Examples of LOXT2 inhibuors include, but are not Himited fo, the
antibodies desortbed in WO 2008017833 (Avresic Biosviences), WO

2009/035791 {Arvesto Broseiences), and W 2011497513 (Gilead Binlogies),

Matrix Metalloprotease {(MMF )} Inhibrlors
OR296] MMF ibubiters include inhibitors of MMP1 through 10, Examples of

MMPY inhibators include, but are not hmited to, marimastat {BB-28163,
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clpomastat {Ro 32-3333), and those deseribed tn WO 2012/027721 (Gilead
{ , )

Biglogies),

Phosphatidylinositol 3-kinase {PIIK) Inkibitors

[B0281] PI3K inhibitors include intnbitors of PUIKy, PIIKS, PI3KE, PI3KY,
and/or pan-PI3K. Bxamplos of FI3K inhibitors inclade, but are not Hmited o,
wortmanin, BEMIZ0, CH3 132799, X1756, and GDC-09%0. Examples of PI3Kw
irdubitors inchude, but are not Hmited to, Z8TRAT4, AR252424, 1.Y294002, and
TG00 S Examples of PIIKS inhibitors inelude, but are not limited to, , PI3E
H TGR-1202, AMG-319, GBK2269587, X-339, X414, RPSO%O, KAR4141,
NEAG9 OXYTTIA, IPE-145, IPL-443 ) and the compounds described in WO
2005/113556 JCOSY, WO 2013/852609 (Gilead Calistoga), WO 2013/ 16362
(Gittead Calistoga ), WO 2BI4/T00763 (Gilead Calistoga), WO 2014100767
{Gilead Calistoga), and WO 2014/201409 (Gilead Seiences). Examples of PIIKP
mhibitors include, but are not Himited to, GSK2636771, BAY 10824391, and
TGR221 Examples of PUKe inhibitors include, but are not Hudted to, buparkisib,
BAY 800940, BYL719, PX-366, RG7604, MENILL7, WX-037, ABZA-129,
and PA799 Examples of pan-FI3K inhibitors include, but are not limited to,

LY29400%, BEZX3S, XL 14T (SARZ45408), and GDO-0441.

Spleen Tyrosine Kinase (SYK) Inhibitors
{B0292] Examples of SYK inlubitors include, but are not limited to, tamatimb
(R406), fostamatinib (R7EL), FRTVAZOHT, BAY 613606, NVP-QAR 208 AA,

R1i2, R343, and those described i US 8450321 {Gilead Connectivut).

Twrosine-kinase Inhibitors {TKIs)

(80293} TKIs may target epiderroal growth factr veceptors (BOFRs) and
rgoeptors for tibroblast prowth factor (FGEF), platelet-derived growth factor
(PDGF), anad vascular endothelial growth factor (VEGF). Examples of TKIs that
target BEGPR include, but are not Huwited to, gefitinib and erlotivib. Sunitin is a
po-limiing example of a TR that targets recepiors for FGF, PDGF, and VEGT.
[002%4] Combinations of pharmacentically effective amounts of the RTK

inhibitor and an ASK1 inluhitor ss described herein may also be used fo treat an
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alfergic disorders, autotmmnune discases and mflammatory diseases in & human,
the method comprising admimisiering to the hoan n veed thereof a
pharmageutically effective srvount of the BTK inhibitor, or a pharmacsutically
acceptable salt or hydeate thereof, and a pharmoaceatically effective amount of an
ASKI inhibitor, or a pharmaceutically acosptable salt or hydrate thereof
Particularly, the combinations taught herein may be used for the treatioont of
allergic disorders, autolmmune diszases and inflaromatory diseases such as:
systervic lupns ervihematosus (SLE), theumatold arthestis, nultiple vaseulinides,
idiopathic throvabocytoperde purpues (11P), myasthenis graovis, allergie thimitis,
chronic ohsinctive pulmonary disease (COPD, adult respivatory distresy

syrekonge (ARDs ) and asthioa.
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BEXAMPLES

The fllowing examples are provided o fnther aid in understanding the
erabodiments disclosed fu the application, and presupposs an undssstanding of
conventional methods well knows to those persons having ordinary skill & the art
to which the examples pertain, The particular materials and conditions described
hersunder are intended (o exemplify particelar aspects of embodiments disclosed
herein and should not be construed to Timit the reasonable scope thereot, J is
understood that the condittons (such as the reagent conwenteation or the ncubation
ternperatare’ of the assay s studly may be varied and the results of the assay o
study may vary. In some instauces, the value may very within a rangs of ong 10

three-fisld,
Example 1

82951 Thos study evaluated the potential effects of BTK inhibitor
combination with JAK inhibitor in treating arthritis, Lewis rats were injected
mtradermally/subcatanesusly (IDVSC) with poreine type I collages to induce
artheitis. Arthitic rats were treated with vehicle (209 Cremophor EL/10%

BIOH/70% salive), Compound AT {a BTXK whibtior), Compound B4 {a JAK

inhibitor), Compound Al and Competnd B4, or Dex {(dexamethasine),
Compound A was sdovmsiered orally either twice daily at 3, 10, or 20 mg/kg or
once daily at 20 mg/ky; Compomnd B4 was administered ovally daily at 2.5
mg/Rg; dex was administered daily at 0.075 mpdg, intiated o day 17, The
study was terminated at duy 34 Effieacy evalugtion was based on body weights,
daily ankle cabiper measurements, ankle diameter esprassed as sren under the
curve (AUCH, rerninal hind paw weights, and listopathologic evahation of right
ankles,

[00296] This model may reflect certain clinical and Histopathologic parameters,
st as inflammation, cartilage destruction, and bone resorption that secur in

established type IT collagen arthritis in fornale Lewis rats. As the treatment was

sutiated at the peak of established dissase snd contbined into the shronic phase;
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the resulis oblained may b wsed i evaluating chyonde, highly destnictive
macrophage-mediated phase of this model,

082871 Ankle dlameters were meastved and compared {or potenlial treatment
effects. FIG, 1 depicts the measursments taken on Day 8, 1334 for ankle
diameter {in) (mean & standard ervor} for the following groups: control (normal
and ¢isease), Compound Al {20 my/kg, daily), Compound A1 (3wglke, twice
daily), Compound B4 (2.5 mgkg, twice daily), Compound Al (20 eg/kg, day)
with Compound B4 (2.8 mp/ky, twice daily), Compound AT (3 ma/kg, twice
dailyy with Compound B4 (2.5 mg/g, twics daidy) and Dex (0.075 mg/kg daly},
In addition, the AUC total sur {day 17-34) (mean & starulaed svvor) was
measured, The AUC total sur for the control (normal was 4.5 & Q.008; for
contril (dissaney, 6.1 3 0.058; for Compound AL Q0 my/kg, daily), 3.8 4 0.09¢;
for Compennd A1 (20 mg/ke, twice daily), 5.8 & Q.124; for Compound A1 {10
sog/ky, twice daily}, $.9 & 0.102; for Compound &1 (3 mg/ky, twice datly), 5.9 %
0.079; for Compound B4 (2.5 mg/kg, twice daily), $.6 % 0.083; for Compound
Al (20 mpkg, daily)y with Compounnd B4 (2.9 mg/kg, twice daily), 5.3 1 0.063;
for Componnd AT (10 myke, twice daily} with Componnd B4 (2.5 mg/lg, twice
dailyy, 8.3 & 0.093; for Comapound Al 3 mgdky, twice daily} with Compound 84
(2.5 mgfkyg, twice daily), 3.3 0.08Z; and for Dex {08735 mglhy datly), 3.2.&
(.069,

[B0298] Also, the percent inhibition of the AUC total sum {day 17-34} was
determined. The percent inhibition was 100% fin the soutra (nowmaly; 0% Loy

the covitral (diseass);, 13% for Compound Al (0 mg/kg, dalyy 1589% for

Compond A1 {20 mg/fkg, twive daily)y; 9% fr Componnd A {10 myp/kg, twice

Ny

datly); 13% for Coropound A1 (3 myg/ke, twies daily jy 28% for Componnd B4
(2.5 mog/ke, twice dailyy;, 50% for Compennd A1 (20 mg/kg, daily) with
Comnpound B4 (2.5 mg/kg, twice daily); 49% for Comapound AL (10 mgdkg, twice
daity) with Compound B4 (2.5 mg/ky, twice daily); 48% for Componnd AL (3
tykeg, twive daily) with Compoued B4 (2.5 wy/ke, twice daily),: and 56% for

T

Dex (0,075 mu

{06299 the following score sysiems wore ssod to evaluate aukle nflammation,

ankle panrms, snkle cartilage dunage, ankle bove resorption, and poriosion] new
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bare formation, which may repressnt treatioent effects toankle histology. The
surn of the sununed ankle histology scores for day 34, are provided herein,
[B03008] Ankle intlanvoation®scores as used herein have the following meaning:
U= norraal; 08 mimimal focus nflammation; 1= minimal infiltvation of
inflammatory cells in synovium/pedarticular tissue; 2= mild infiltation; 3=
moderals fnilivation with moderate edema; 4= warked infiltvation with marked
ederna; 5= severs infilvation with severe edema. Ankle pannus scores as used
herein have the following meaning: 0= normal; 0.5 minimal fofiltration of
pannus i vartilage and subchondral bone, affects only turginal zones and affects
andy a few jeints; I= minimal infiliration of pannus in cartilage and subchondral
boue, primarily affects marginal zoves; 2= mild infiliration (<25% of tihia or
tarsals at marginal rones); 3= moderate infiliraticn (26% — 50% of tibla or small
tarvals attectad st marginal zones); 45 marked mfibration (5195 - 73% of tibla or
tarsals affectod af narginal zones); 3= severe infiltration (575% of tibia or tavvals
affected at marginal zones, severe distortion of overall architectare).

[B0301] Ankde cartidiage damage seores as used herein have the following
mganing: = novial; .5 minamal docrease in T blue staining, affocts only
twarginal zones and atfects only a fow joints; I+ minimal to nuld loss of toluiding
blue staming with no obvious chondroeyte loss or enflagen disroption; 2= nuild
loss of toluidine bloe staining with focal mild (superficial) chondrocyte loss
and/or collagen disruption; 3= moderate loss of toluidive blue staining with
saittifocsl moderate (depth 1o middle zone) chondrovyte loss and/or collagen
disruption, smaller tarsals affected 0 30% 1o 73% depth with rave arcas of full
thickness loss; 4= marked loss of tluidine blue slaining with mulifocal marked
{depib o deep zane} chondrieyte losa andior collagen deruption, 1 or 2 amall
tarsals surfaces have full thickness loss of cartilage; 5= sevare diffuse loss of
totuidine blus staiving with multifocal severs (depth to tide mark) chondrooyte
foss and/or collagen disruption affecting reore than 2 cartilage surfices,

{00302] Aunkie bone resorption scores as used herein have the following
meaning: 0= novmal; 0.5+ minimal resorption affects only marginal zones and
aftects only a few joints; 1= small areas of resorplion, not readily apparant on low

magnifcation, rare vsteoclasts; I= more nomersus areas of tesorption, not readily
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apparent on low magrification, ostesslasts mors ruroerous, <25% of fibia or

tarsals al margingl zones resorbed; 3= sbvious mermpiion of medulisry trabecular
aned cortical bone without foll thickness defeets w coriex, toss of some meduliary
trabeculse, lesion apparent on fow magnification, osteoclasts roore numerous,
25% to 30% of tibia or tarsals aflocied at marginat zones; 4= full thickoess
defiets in cortical bone, often with distortion of profile of rematning cortizal
sirface, marked logs of wedullary bone, rumerous ostesclasts, S1% to 75% of
tibia ot farsals affected at marginal zones; 5= Rl thickness defects i cortical
hone, often with distortion of profile of remaining cortical swrface, marked loss of
medullary bone, numerous satoockasts, >75% of ubla or tarsals affocted at
marginal zones, severs distortion of overall mchifecture,

180303 Perfosten] new bone fopoation acores as vsed bersin have the following
mpeaning: 0= normal, no periosteal prohiferation; 0.5 minimal focal or multitonal
proliferstion, measares less than 127 wo widih (1-2 wits st 16x) at any location;
= pindmal moliifocal probiferation, width at any location measurss 127-252 um
(34 upits at 16<); 2= mild multifocal on tarsals, diffuse in some locatimns, width
at any location 233441 um {357 wts at 16%); 3= mwderate multifocal on tarsads,
diffuse in most other focations, width st any location measures $42-030 um (8-
10 anits at o) 4= marked molitfocal on tarsals, diffuse ai most other locatious,
width at any location measares 630~-819 um (1113 voits af Tox}; 3= sevare,
nusttifocal on tarsals, diffuse at most other Jocations, width at any location
measores 819 am (513 writs af 16x).

[88304] The summed ankle bistopathology (wean + standard zreor) was
measured by histopathology scotes. The san of nflamrnation, paonus, cartilage
damage, bone resorpiion and peristzal new bone formation was calevlated for

each anlle, with 3 maxiroum vahie of 25, The sunvned ankle histopatholagy for

the conirol (normaly was 0 0.0; for control {disease), 25 & Q.4 for Compound
Al (20 mgrke, daily), 21 4 0.7; for Compound Al (20 mgke, twice daily), 21 &

0.6 For Compound A (10 mg/ke, twice daily), 21 & 1.4, for Comprund AL (3
melke, twics datly), 23 & 0.6; fiw Compound B4 (2.3 mgi\ﬁ pwice datlyy, 19 %
L4 for Compound AT Q0 mg/ky, daily) with Compound B4 {2.5 wg/kg, twice

&

daily), 104 125 for (‘fs’;mpmmd Al (10 mg/ky, twiee iiai_iy) with Compound B4
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(2.3 mg/kg, twive daily), F1 & L6; for Compound Al 3 mgly, twica daily) with
Commpound B4 (1.5 ny/kg, twice daily), 12 2.0, and for Dex (0.075 me/ky
daily), 122 1.00

B305] For the summed ankle hustopathology. the porcent inhibition was
determined.  The percent inhibition was 100% for the conirol (normal); 0% for
the control (disease); 13% for Compound 81 (20 mgfkg, daily); 18% for
Cormpound Al (20 mg/ka, twice daily); 16% for Compound AT (10 mp/ke, twics
datiy)y 10% for Compourd A1 (3 my/ke, twice dailyy, 3% for Compound B4
(2.5 nyrkeg, vwice dalyy 60% for Compouoad A1 Q20 mg/ky, daily) with
Compound B4 (2.5 mygfkg, twice daily) 57% for Compound AL {10 mg/kg, twice
daily} with Conapound B4 (2.8 mp/kg, twive daily); 60% for Componndd AL{3
mg/ky, twice dailyy with Compound B4 (2.5 mug/kg, rwice daily); and $1% for
Dy (0,075 mig/kg).

[#8306] In addiion, the ED-1 immunoposttive osteoclast count {owean +

standard evror) was measured. The EDR1 imnwunopositive esteoclast count for
the control {novimal) was & 0.2; for the control {disease), 194 1.0; for
Componnd AT (20 me/ky, daily), 9+ L5; for Compound A1 {20 mgfky, twice
daily), 4 £ 0.7, for Compound Al (10 mg/kg, twice daily), 8 & 1.9; for
Compound AT (3 myrke, twice daily), 722 1.3; for Compound B4 (2.5 my/ks,
twice daily), 10 & 1.7 for Componnd Al (20 mpfyg, daily) with Compound B¢
(2.5 mg/ky, twice daily), 4 & 0.4; Compound AT {10 mglky, twice daily) with
Compound B4 (2.5 mg/dy, twice daily), 3+ 6.4; Compound AT (3 mgikg, twice
daity) with Compound B4 (2.5 mg/kg, twice daily), 3 4 0.4; and for Dex {0.075
mg/kg), 4 £ 1.4, Forthe ED-{ immunopositive ostenclast count, the percant
tihibition was also measured. The percent inhibition i the conteol (nermal) was
106%: for the control (disease}, 0%; for Compound Al (20 mg/ke, daily), 56%;
for Componnd A1 20 mg/ky, twiee daily ), 83%; for Compound AT (10 ny/ke,
twice datly}, 62%,; for Compound A1 (3 mg/ky, twice daily), 65%,; for Compound
B4 (1.5 mg/kg, twice daily), 14%; for Compound AT (20 mg/ke, datly) with
Compound B4 (0.5 myg/ky, twice daily), 83%; Compound AT (10 mg/kg, twice

&

daily} with Compound B4 (2.5 myg/ke, twice daily), 91%; Compound A1 (3
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mefky, tevice daily) with Cosopound B4 (2.5 mag/ke, twice daily), 909%; and tw

.!‘}(\X (“ G 1]1&:’§s g} 8..» i

Example 3
160307] Maerial aud Methods: The effect of the combination of & BET mbibitor,
{2-gyelopropyii-(3,5-dimethylisogazol ~4-yip1H-heozo{dlimidazot-4-
yDdi(pyridin-2-yDinethasol (Compouand T3, and BTK inhibitor {Compound Al)
on growth jnhibition of the humun activated B cell (ABC) subtype DLBCL cell
lie, TMDS, was evaluated in vitro. TMDE cells were dosed with 2 mattix of
Compound D30 - 90 nb} andeompound AL {0 ~ 22 nM) and treated for four
days, afier which celt vigbility was measured by a CellTier Glo assay. A
represemiative heatmap of this dose matrig for cell growth inhibition is shown
FIG, 2 (0% 1o 1008 growth nhdbion). Both compounds reduced cell growth
over the dose rangs: aynergy was observed at concendeations of 3.8 - 90 nM of
Compound D and 0.3 ~ 22 oM of Compound Al (FIG, 3} Synergy was defined
as the excess over the prodicted additive interaction between the compounds
using Rimss analysis, The dose response curve for growth indubition of
Compound ) alone orin the presence of 5.5 aM or 1 oM of Compound Al is
shown nPIG. 4. The average [Cx vilues {concentration that emises half
maxinal inhibntion of cell growily for Compound I3 were decreased from 25 oM
ty 11 nb and § nd by the presence of 5.5 nM and 11 oM of Compound Al,

respectively, and iy consistent with a synergistic tntoraction,

Cell Vinbality Assay
[308] Cells wers plated al 2 density of 4,000 eells per well in 384-well
{Gronier TRIOES) tissne culture black well plates aleeady spotted with compmumds
by a Lahuyle Bobe lugeid handler, Cells wers treated with an &-potd 2-{undd
ditotion series of {Compound D starting st 90 nM (final BMSO concantiaiing of
3.14%). Colls weatad with TIMSE slone were used as a positive controt for
1S cell growth, Cells were treated with Compoursd D alone or in the presence
{a dose range of Compound Al {(fpoint 2-folid dihdtion series rangmg from 0.3

nl) for each dose of Compoundl. Cells were fncubated at 37°C for 96

hours and viability was measured nsing CellTuterGlo reagent as par the vendor's
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profocel. Clarves were plotted in prism and 10 values wers ealoutated with a 4-
parameter variable billslope now-lingar fit. The pré;.’ii oted response wwder Bliss
additivity for any combination of drigs at 2 given concentration pair was
determived by Ra + Bb - Ra * Rb, wherg Ra and Rb wre the responses of
Compeunds I3 and Al {ie., cell growth inhibition). The tolal Bliss score was
determined by sununing the differences between the observed values and the
predicted additive value at cach pair of concenivations assayed. Only values
where the difference is greater than the 958% confidence interval of the

measurements are inchuded m the sum.
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WHAT IS CLAITMED IS
1. A method for treating in a human jn need thareof # diszase selected from

the group of cancers, allergie disorders, auteinumune diseasss, and intlammatory
diseases, comprising administering to the human 4 therapeutically effective smount
of 2 BT inhibitor and a therapeutically offective amount of one or moge mnbibitir,
wherain the BTK inhibiior is f-anino-2+ (3R 1-(2-butyeoyl-3-pyerotidinyl]-7-(4-
phenex ypheny)-7 9-dibydre-8H purin-8-one, or a phanmaceutically acceptable
salt or hydeate thereof, and

wherein the one or reore bitubitor is selected from the group vonssiing of a

IAK inhibitor, an ASK] inkibiior, 2 BRI inldbtior, and 2 MMP9 inhibitor,

2 The method of claim 1 whersin the BT inhibitor and/or the one or more
inhibitor is adronistered ntravenously, infranuscularly, parerierally, nasally o

orally.

3. The method of elaim 1 wherein the BTK wndibulor (3 administered prior,

after v concurrentty with the one or more mhibitor,

4. The method of claim 1 wherein the disease v selected from the group
consisting of & hematologic realignaney, leukeoua, lymphoma chvome
tymphoeytic lewkenia (CLL), small lviphooytic lymphors (SLL), non-Hodgkin's
iymphoma, indolent non-Hodgkin's lymphoma (INHL), mantle cell tymphoma,
follicelar lvmphoma (FL), ymphoplasmacytic lymphoma, and marginal zone
tyrmphioms, rheumatoid avthritts, systende fopus erythomatosus, chronic obstructive

palmonary disease {CORDY, adult respiratory distress syndrome and asibma,

5. The method of claim 1 wherein the huwnan is o vefiactory to at least one of
the cancer therapies, or s In relapse after treatment with at least one anti-cancer

theyapy selected trom the group consisting of (1) fhudavabine; (b} rituximaly; {0}
niusimah corbined with fudarabine; (d) cyelophosphamide combined with
fludarabing; (e} eyclopbospbamide combined with rituximab and fludarabine; ()

eyelophos phmmda combined with vineristive and pradnisons; (g)

eyelophosphamide combined with vineristine, predoisone, and nituximab; () 2
combination of eyclopbosphamide, doxorubicin, vincristing, and prednisons; (i)
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Chiorsmbuil combined with prednisone, rituxiab, shinstuzumab, or
ofatumumab; (1} petostatin combined with cyclophosphamide and ninmdimab, (k)
bendagsiing {Treanda®) combived with sinpdroab; (1) alomtuzimaly; (m)
thedarabine plus cyciophosphamide, bendamusting, or chisranbucil; and (1)
fludavabing plus eyolophosphamide, bendamaustine, or chlorarbucil, combined

with an ani-CL20 antibody.

8, A method for seusitizing o human whiee s (1) refractory to at least oue
chenwtherapy treatment, ot (it} in colapse after ireatisent with chemotherapy, or
both (1) and (1), wherein the method covoprises administeting a Btk inhibitor in
comtbnation with an fndabitor to the homsan, and whereln the inhibiior 18 selected
from the group consisting of & JAK midbuior, an ASKY inhibitor, a BRY inhibitor,

and & MMP¢ pdubitor,

7. The method of claims 1 or & wherein the JAK inhibitor ts selected from the
group consisting of of momelotingd, flgotini, 1-1-{[3-fuore-2-(triflumramethyl
pyridinyt -4 -piperidinyl}-3-{4-(TH-pyrraiol 2, 3-dJpymidin-4-yD)- L pyeazol-1-
yil-3-azetidincacetomtle, tofacitinid, cclaciiinib, ruxolotinh, haracitinih,
festaurtinib, pacritinib, TGIO1344, IS1-124, GRK23R3184, VX-509, INUB16362,
SLOIY, NVE-BRESOS, CEPA3T779, R-348, AC-430, CDP-RT3, BMS91154%, ar a

phannaceutically sceepiable salt thersof,

8. The method of clavms § ov 6 wherein the ASKT inbubitor is 5+(4-
cvelopropyl-TH-imidazob T-yl2 - flaoro-No(6-{$-isopropyl-4H- 1,2, d-triazol-3-
yhpyridin-Z-yl-d-methyibenzamide, or o pharmaceutically acceptable salt or

frvdrate thepeof.

Q. The method of claims 1 or & wherein the modlator of the bromodrmain-

contsming profein is a compound of Formula 1T
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M
e
“

wherein

“and BY sre cach indopendently O alky! optionaily substituted with from 1 to
5 R‘?“ SEOUPS;
R and B® are cach indepeadsntly H ot halo;
R s
LHEHORY, -NHC{OWOR?, NHA(ORR, o1 S0 RNRRY, ar
seteciod from the grovp conststing of Crag altkyvl, €0 alkoxy, amine, oy aryl,
Ciaog arylalkyl, Coao heseroalkyl, Cogg hetercaryl, and Coa heteroarylalkyl, sach of
which s opiimaliv sebstituted with from 1 to 8 RY grovpy;
ane of B¥ and BY §s solocted from the group sonsisting of H and (s alkyl
optinnally substitntod with from 1 t0 8 rY grovps, and the other 1s absent;
27 §s CEOWIR?, NHC{OIOR®, NHS{URRY, ar -‘L\T{'{'));zNR"R " or
R s selected from the growp consisting of H, Cyp alkyl, Cyyp haloalkyd, O e
abkoxy, aming, Csag avyl, Cagg arvialkyl, Crig hf:tﬁ:maik}i Cs.n heteroaryl, and Gy
2 heteroarylalkyl, each of which is optionally substitoted with frem 1o 8 R
ETOURS;
each R and R” is independently selectad from the growp sovsisting of H, Ciap

alboyl, Cog anyl, Cogn aryladkyl, Cruag heteroadkyl, Csap hetaroaryd, and Caa

heteroarvialkyl, cach of which w optionally substituted with from Lo § ®
groups; and

each R is independently selected from the group consisting of acyl, Cry alkyl,
{0 alkoxy, amino, amido, amidino, Coyg aryl, Usgq avylalkyl, azido, carbaraoyd,
carboxyl, carhoxyl ester, eyano, goamidine, hale, Ty haloalkyl, i beteroatkyd,
Csae heteroaryl, Cyan botervarylaliyl, hvdroxy, hydrazine, inano, oxo, witro,

sulfinyl, salfonic acid, sulfonyl, shiovyauate, thiol, and thions; and
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wherein the Cpay alkyl, Coowoarvl, Coap arvlalivd, Crag heteroalkyl, Co
heternaryl, and Cygop heteroarylalkyl groups are optionally substiteiad with from |
to 3 substiivents independently aclecied from Cog alkyl, Csao sy, Bale, Cis
halathyl, eyane, hydeoxy, and Cpg alkoxy;

or a pharmaceutically acceptable salt thereof,

10, The method of claims T or 6 whersin the MMPY intubitor comprises a
MMPS bindmg protein comprising:

an iramumoglobulin heavy chain pelypeptide, or a funciional fagment
thereot, and

an nnonegloblulin Heht chate polypeptide, or a functional fragment
thereof, wherein the MMPY binding protein specifically biuds to human MM,
and

wherain the MMPY binding protein competes for binding to human MMPY
with an mitibody comprisiog keavy chaln CDRs of SEQ 1D NOs: 13-15 or light

chatn CDRs of SEQ 1 Nos. 1618,

P The method of elabm 1 whersin the immumoglobulin beavy chain
comprises an amine acid segueoce SEQ IDNO. 7 and wherein the
wpnunoglobulin hight chain polypeptide or functional fragment thereof comprises

an amine acid sequence SEQ I NG, 12,

12, Anarticle of manufacture comprising:

a umt dosage form of 8 BTK inbibitor, wherain the BT inldbitor is is 6-
anuino--{ R B U butynoyi)-3-pyrrofidinyl 3 7-(d-phenoxyphenyh)-7, 8-dibydro-
RH ~purin-8-one, or a pharmaceutically acceptable sall or Tiydrate therzof, and
a yiit dosagee form of one or more mhibitor, wherein the nhibitor i selected from
the group convsting o JAK inhibitor, an ASKI inhibitor, 2 BRD fnhtbitor, and
MMPQ inhibitoy

# label contaming instructions for use m ireating a disease selected from the
group of cancers, ailergic disordars, antoinunune discases, and inflanumatory

diseases.
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A Kit comprizing

a pharmaceutical composttion comprising 2 pharmaceutically effective
amund of a BT mhibitor, wheretn the BUE idubiior is S-amuno-8-{ 3R 12~
butynoyD-3-pyrrolidinyli-7-{4-pheroypheny 7, 9 dibydro-8H -pracin-S-one, ora
pharmaceutically acceptahle salt or ydrale thereof;

a pharmaceutivcal composition vomprising 8 pharmaceutically affective
amnnit of one or more inkibilor, wherein the mhibitor is selected from the group
consisting a JAK inhibitor, an ASK 1 inhibitor, 8 BRD fubihitor, and & MMPO
irdubitor; and
fnstroctions for use w reating s disease selected frovo the group of a

canger, allergic disorders, sutotmmune discases, and inflammatory diseases.
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directed to kits/compositions/combined uses of the BTK
inhibitor
6-amino-9-[(R)-1-(2-butynoyl)-3-pyrrolidinyl1]-7-(4-phenoxyph
enyl)-7,9-dihydro-8H-purin-8-one or a salt/hydrate thereof
and a JAK inhibitor; and methods and uses thereof
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directed to kits/compositions/combined uses of the BTK
inhibitor
6-amino-9-[(R)-1-(2-butynoyl)-3-pyrrolidinyl1]-7-(4-phenoxyph
enyl)-7,9-dihydro-8H-purin-8-one or a salt/hydrate thereof
and a ASK1 inhibitor; and methods and uses thereof
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directed to kits/compositions/combined uses of the BTK
inhibitor
6-amino-9-[(R)-1-(2-butynoyl)-3-pyrrolidinyl1]-7-(4-phenoxyph
enyl)-7,9-dihydro-8H-purin-8-one or a salt/hydrate thereof
and a BRD inhibitor; and methods and uses thereof
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directed to kits/compositions/combined uses of the BTK
inhibitor
6-amino-9-[(R)-1-(2-butynoyl)-3-pyrrolidinyl1]-7-(4-phenoxyph
enyl)-7,9-dihydro-8H-purin-8-one or a salt/hydrate thereof
and a MMP9 inhibitor; and methods and uses thereof




	Biblio page:1
	Description page:2
	Claims page:156
	Drawings page:161
	ISR page:165

