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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 

100011 The present disclosure relates generally to therapeutics and compositions 

for treating cancers and allergic, autoimrmune, and iflammatory disorders, and 

more specifically to the us of Brutons Tysine luKinase (BTK) inhibitors 

(hereinafter refrd to BTK or Btk inhibitors) in combination with one or more 

agent which modulates Januis Kinase (OAK), Apoptois signallegulig kinse I 

(ASK ), bromodomain-contaiing proteins, orIYmatrix meltallop)CptidaSes 9 

(MlMP9)t 

BAXCKGROU. ND 

[0002] BTK inhibitors usdfl in tfreafig cancers such as hematologikal caners 

and inflamiatory condition include those taught in U.S, Pat, No. 8,940,725 

(Yamamoto et ail., U.S, 2014/0330015 Yamnaoto et al) and U'S. Pat No.  

7,514,444 (Hionigberg et al.) 

100031 Janus Kias (JAK irnhibitors are known in the art, including 

mwmeltinib, filitinib, tofacitini), oclacitinib, ruxolitinib, baraitinib, 

lestaurtnib, paritinib flgotinib, iW 3 JSl-124, and NCB39110, CHZ868.  

and GSK25861 84. Theremains a need for beneficial codiTon therapies.  

[0004] Mitogen-activated protein kinase (MAPK) signaling cascades couple 

diverse extracelular and intracelluiar queues to approprite cellular strIes 

responses, icluding cell growth, differcntiatio, intlammationand apo tosis 

(Kaymar, . Boehun, J, and Lee, L C. (2003) Nat Rev, Drug Dis, 2: 17 -726 

Pimienta, G., and Pascua i1 ('2007) Cell Cyc 6: 2826-2632). MAPKs exist in 

three groups, MAP3Ks, MAP2ks mid MAPKs which are sequentia11y activated.  

MAPK3s direcly respond to environmental signals and phosphorylate MAP2Ks, 

which i tumn i phosphorylate specific MAPKs. MAPKs then mediated the 

appropriate cellular £C4XC ryphosihoivitting ca1t substrates including 

transcrption factors that regulate gene expression.
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[00051 Apoptosis si gna regulating kinase 1 (ASK1 ) is a member of the miogen~ 

activated protein kinase kinase kinase ("MAP3K") family that activates the c-Jun 

N-tieminal protein kinase ("[NK) and p38 MAP kinase (chio, H, et al (1997) 

Sin 275, 90-94). ASKl is ativated by a variety of stimuli including 

oxidatie stress, reactive oxygen species (ROS) LPS, TNF-a, FasL, ER stress, 

and increased intracellular calcium concentrations (Hattori, K., et al. (2009) Cel 

Comm. Signal 7:1-10; Takeda K, et al (2007) Annu Rev. Pharmacal. Toxicol.  

48: 1-827; Nagai 14, et at (2007) J. Biochem Molt Biol, 40: 1-6) ASK1 

undergoes activation via autophophorylation at Thr838 in response to these 

signals and in tun phosphorylates MAP2Ks, such as MKK36 and MKK4/, 

which (he plosphorylate and activate p3 and JNK. MAPKs respectivey 

ASK2 is a ated MAP3K that shares 4 squence wlhomology wih ASK] 

(Wang, X S, et al. (1998) Biocheim. iophys. Res. Comnrmuin 2.3 337 

Although ASK2 issuen distribution is restricted, in some cell types ASKI 

andASK2 have been reportd to interact and function together in a protein 

comptx (Takeda K, et a (2007) J. Bioi. Chem 282: 75227531; Iriyama. T., et 

al. (2009) Lmbo 1 28: 843453) In non-stressed conditions, A SKI is kept in an 

inact i sae through binding to its repressor Thioredoxin (Trx) (Saitoh, M. et 

WON ) Embo 1 1:259626061 and through association with AKTi (Zhang, K.  

Chen, J, and Fu, H. (1099) Proc. Nal Acad. Si. U&A 96:85118515).  

Phosphoryltion of ASK1 protein can lead to apoptosis or 10 other celluar 

responses depending on the cel type. ASKI activation and signaling hav been 

reported to play an important role in a broad range of diseases including 

neurodegenerative, cardiovacul am and naoic 

disorders. in addition, ASKi has been inplcate A mediating organ damage 

fbiiowing ischmnia and relprfsion of the heart brain and id1ey (Watanabe et 

aL (2005) BBRC333, 562567; Zhang et a, (2003) life Sci 7417-43 Terada et 

at (2007)BBRC 364: 1043-49) Energing evidence suggests that ASK2, either 

alone or in a complex with ASK, may play important roles in human diseases as 

well. Thereore, therapeutic agents that function as inhibitors of ASKi and ASK2 

signaling complexes have the potential to remedy or improve the lives of patients 

suffering from such conditions. U.S. Publication No. 2007/0276050 describes
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rmoet.hods for identifying A SKI inhibitors useful fOr prventing and/or treating 

cardiovascular disease and methods for preventing and/or raIin cardiovascular 

disease in an animal. The methods comprise administering to the animal an 

ASKI 30 inhibitor and, optionally, a hypertensive compound U.S, Publication 

No. 2007/0167386 reports a drug for at least one of prevention and treatment of 

cardiac failure containing a compound that inhibits a funcional expression of 

ASKI protein in a cardionyocyte, and a method for screeni the drug, 

W02009027283 discloses triazolopyridine compounds, n thods for preparation 

thereof and methods for treating autoimmne disorders, inflaimmatory diseases, 

cardiovascular diseases and nWeurodegenerativ diseases, U.S. Patent Nos.  

8,552,16 and 8742,126 teach ASKI iibiting compounds useful as 

phannaceutical agents.  

10006] BET or BRD inhibitors are a class of drugs with antimnee 

immunosuppressive; and other effects dem nstrated in clinical trials and widely 

used in research. They reversibly bind the bronodomains of Bromodomnain and 

Extra-Terminal motif (BET) proteins BR2 BD3 BRDZ 1)4 and BRDT and 

prevent proteiii-protein interaction between BE', proteins and acotylated histories 

and transcription factors. Bromodomain inhibitors inenlde the benuiidazole 

rivatives taught in US 2014-0336190, 

10007 Abnornal activity of certain MIMPs plays a role in tumor growth, 

metastasi inflammation, auto;imnunity, and vascular disease. See, for example, 

Hu et al. (200W)iure Rv Dnrg LDscover6 g48-498. One notable source 

of MMP9 is tumor-associated macrophages (TAMs), which support mettais 

and invasion in a complex co-activation loop via parafrie interaction with the.  

primary tumor cells This combination of the proteolyiC breakdown of physi 

barriers to cell invasion plus liberation of actors that tivate growth and 

angiogenesis paves the way for tmor expansion, with tlw accompanying 

development of neovascularization to support tumor outgrowth.  

100081 MMP9 is a target of oncogenic signaling pathways such as RAS/RAF, 

P13K/AKT/NkB, and WNIT/beta-caienin and functions as an upstream regulator 

of these pathways via modulation of integrin and receptor tyrosine kinase 

function, MMP9 is also expressed by subsets of strom al cells (e.g, vasculature,
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fibrobla sit)and tumor-associated iniltrating cells, including myeloid-derived 

suppressor cells, mnacrophages and neutrophils. MMP9 is elevated in a wide 

variety of tunor types and MMP9 levels are correlated with poor prognosis in 

many cancer, including gastric, lung, and col oreetal cancer, MP9 is also 

implicated in chemoresistance and is upregulated upon loss of several tumor 

suppressors, MMP9 is upregulated in many diverse tumor types and can promote 

primary growth and distal invasion of cancerous cells, 

[0009] It can be desirable to inhibit the activity of one or more MMP's in certain 

therapeutic setings However, the activity of cedain eoter MMl, e gMMP2, 

is often rt quired for normal funcaion and/or is protective against disease. Since 

most MMP inhibitors are targeted to the conserved catalytic domain and, as a 

result, inhibit a number of different MMPS, use of available MMP inhibitors has 

caused side effects due to the inbibition of essential, non-pathogenically~elated 

MMPs Useful MMP9 inhibitors inclde the antibodies and fiagments disclosed 

in US. 2015-0140580 (Smith at and U S. Patent Nos, 8,377,443 (McAuley et 

at) 8 501,916 (McAuiey et al) and 9 1 20,6 (McAuloy e6 al) 

[00101 here remains a reed for addiion k treatments for cancers.  

BRIEF SUMMARY 

[00111 Provided herein are methods for treating cancers, allergic disorders, 

autoimmune diseases and inflammatory diseases that involve the administration 

of a BTK inhibitor in combination with one or more inhibitor selected from the 

group consisting of a JAK inhibitor, a ASK inhibitor, a BRD inhibitor, and a 

MMP9 inhibitor. In some embodiments, the BTK inhibitor is 6-annot-9-(3R)P 

(2.-butynoy1)3pyrm~l idinyl]-7-(4-phenoxvphenyl)7,9-dihydro-purin-8-one, 

or a pharnmaceutically acceptable salt or hydrate thereof, In some variations, the 

BTK inhibitor is a hydrochloride sah of 6-amino-9-[(3R)i(2-butynoy)-3

pyrroiidinyIl72(4-phenoxypleniyl)79..dihydro-8 1I-purin-8-one, or a 

phariaceuticaily acceptable hydrate thereof, 

100121 In some aspects, provided is a method for treating cancer in a human in 

need thereof, comprising adminristering to the hman a therapeutically effective
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amount of a BTK inhibitor and a. tberapeutically effective amount of a JAK 

inhibitor, 

100131 in some embodints the JAK inhibitor is selected from the group of 

mnomelotinibt peficitinib. tofcitinib, ociacitinib, muxoitii, haracitinih 

iestaurtinib, pacritinib, filgotinubhI [[3-iuorot(trifluoromethyl)4

pyridiny4-piperidiny] [4-(7pyrrolo[2,3-dlpyrid. in-4-yl1pyrazo11l

y]-3-azetidinactonrt TIC 1348, JS-124, INCB3i110 NCB16562, 

(CHZ868, VX509, XL019 NVP BSK805, CP33779, Rl348 'AC430,( CDP 

R7223, BMS911I43, (SK2586184, or a pharmaceuitically acepLtal salt or 

hydrate thereof In somec aspects, provided is a method for treating cancer ina 

human in need thereof, coiprising aministerng to the humana therapeutically 

effective amount of a BTK inhi1io and a therapeutically eflcve amount of a 

ASK inhibitor. In some embodirents, the ASK inhibitor is selected from the 

group of Compound CI, Compound C2, or h. nomound of Formul f 

In some aspects, provided is a method lor treating cancer in a human in need 

thereof, comprising administering to the buian a therpeutially effective 

amount of a BTK inhibitr and a therap utically effective amount of a BRD 

inhibitor. In some embodiments, the BRD inhibitor is the compound of Formula 

(II).n some aspects, provided is a method fr canc e r in a human in neeo 

thereof, comprising admnistering to the human a therapeutically effetive 

amount of a BTK inhibitor and a the.rapeutically eective amount of an MMP9 

inhibitorin some embodiments, the MMP9 ibibitor is MMP9 binding proteins, 

eg, atibie s and angenybinding fragments thereof, that bind to tihe mtr ix 

muetallopr ote. inase-9 (MMP9) protein (MMP9 is also known as gelatinsaso-), 

wherein the binding proteins comprise an iOnnnoglouhin Q heavy chain (or 

funcetional fragment thereof) and an Ig light chain (or funtional fragntm 

thereofl In erin embodiuens, the MMP9 inhibitor comprises the amino aidd 

sequence selected frm die grup consisting of SEQ ID NOs: 3 4, and -511 

Provided here1i are aso a itil o f W manufacture and kits that compare the. BTK 

inhibitor and one or more inhibitor selected from aJAK inhibitor a ASK 

inhibitor, a BRD inhibitor, and a MMP9 inhibitor. Also provided herein are 

methods comprising a BTXK inhibitor and one or more inhibitor selected from a
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JAK inhibitor a ASK inhibitor, a DRD inhibitor, and a MMP9 inhibitor fbr the 

use in therapy or in the manufacture of a medicament for cancer treatment, 

BRIEF DESCRIPTION OFT HE DRAWINGS 

100141 FIG I provides a chart of Mean ± S Ankle Diameter for a rat collagen~ 

induced arthritis model conducted using Compoand A] and tofacitinib, 

[00151 FI 2: depicts a -heat nap representing the percent of DLBCL cell 

growth inhibition for every painvise combination of Compound A l and a BET 

inhibi tor 1amino-9-(3R 1 42 batyn yl 1)-pyrrm idinvl]U4phenoxyphenyl> 

9-4Ydihydro-8H.-purin-8one (Compound D) from one representative experiment 

100161 FIG 3: depicts a heatmap of the calculated Bliss excess over predcted 

addiivityforevery pairwise nomination using the percent growth inhibition 

shown in FI, 2.  

100171 FHG. 4: depicts the aerag percent cel growth inhibition relative to a 

DMS0 control (n=3) for DLBCL( iells treated with a dilution series of 

Compound D) either alone or in the presence of 1.5 nM or 11 nM of Compound 

Al 

DET AILED DESCRIPT ION 

[0018] The following description sets fibrth exemplary methods, parameters and 

the like, It should be recognized, however, that such de scription is not intended 

as a limitation on the scope of the present disclosure but is instead provided as a 

description of exepiary embodimentsv, Pvided are methods, composii ons 

(including pharmaceutical compositions, formulations, or unit dosages), articles 

of manufature ad kints comprising a 13TK inhibitor and one or more inhibitor 

selected from a JAK inhibitor; a ASK inhibitor, a BRD inhibitor, and a MMP9 

inhibitor.  

10019] Combinations ot pharmaceutically effective amounts of thle BTK 

inhibitor and one or more inhibitor selected ftom a JAK inhibitor, a ASK 

inhibitor, a BRD inhibitor, and a MMP9 inhibitor as described herein may be 

used to treat cancers, allergic disorders, autoimune diseases and inflammatory 

diseases in a human, the method comprising administering to the human in need
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thereof a phannaceutically effective amount of the BTK inhibitor, or a 

pharmaceutically acceptable sat or hydrate threof, and a pharmaceut.ically 

effective amount of one or more inhibitor selected from a JAK inhibit a ASK 

inhibitor, a BRI) inhibitor, and a. M\MP9 inhibitor. The combinations taught 

herein may be used for the treatment of allergic disorders, autoirmue diseases 

and inflammatory diseases such as: systemic lupus erythematosus (SE), 

rheumatoid arthritis (RA), multiple vasculitides, idiopaiec thrombocylopenic 

pupura (fTP), myathiPs.a grv5is, allergic rhinitis, chronic obstrucive puhmonary 

disease (COPD) aduIt respiratory distress syndrome (ARDs) and astm . ie 

combinatiions taught herein may be used for hi tatm of cancers such as 

hemtnologic maligniany leUkemis lympboma .hroic lynmphocytic leukemia 

(CLLL small lymphocyticnyhoma (St non-HFodgkn's lymphoma, indolent 

nonli-odgkin's lymphoma (iNcI) refractory iNHL, mantl cell lymphoma, 

foicular lytmphoma (FL), ynphoplasmacytic lymphoma, and marginal zne 

lymphoma, 

Definitions 

0020] A dash at the front or end of a chemical group is a matter of convenience; 

chemical groupsnmay be depicted with or withot one or more dases witho 

losing their ordinary meraning, A wavy bine drawn through a line in a sucturOe 

indicates a point of tthm ent otf agroup'A dashed line indicates an optional 

bond U nless chemically or structurally required, no directionality is indicated or 

implied by the order ml Which a Ihemical group is wrntent For instance, the 

group 'OCt is equivalent to (fCSS> " and both may be coniectd i 

either directon. I'e prefx "C "d ins~ s that the following group ias from u 

to v Carbon atoms one or more of which, in certain groups (e g heteroal, 

Seteroaryl, heteroarylalkyl, etch), may be replaced with one or more heteroatoms 

or heteroatomie groups. For example, "Ct alkyI" indicates that the alkyl group 

has from -1 to 6 carbon atoms.  

100211 Also, certain commonly used alternative cheijal namnesmay or may not 

be used. For exampI a divalent group such as a divalent "alkyl' group, a 

divaent "aryl" group etc., may also be referred to as an "alkylene" group or ani 

"alkylenyf" oup, an "arylene" group or an "arylenyl" group, respectively.
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100221 "Alkyl" refers to any aiphatic hydrocarbon group, ie any linear, 

branched, cyclic, or spiro nonaromatic hydrocarbon group or an isomer or 

combination thereof As used herein, the tern "alkyl" indudes terms used in the 

art to describe saturated and unsaturated aliphatic hydrocarbon groups with one 

or more points of attachment, includtg alkenyl (an aliphatic group containing at 

least one carbon-carbon double bond), alkylene (a divalent aliphatic group), 

alkynyl (an aliphatic group staining at least one carbon-car)o triple bnd), 

cycloalkyl (a cyclic aliphatic group), alkykycloalkyl (a linear or branched 

miphatic group attached to a cyclic aliphalie group), and the lik A i groups 

incude, but are not limited to, methyl; ethyl; propyls such as propan-i-yl, 

propau-2-yl (iso-propyl), and cyclopropyls such cycop opan I yl, etc,; kaiyls 

such as bany yi, butan~2-yl (see-&ut l) ethyl-propan i yl (so-butyj), 2

methyl-propant-2-yl (t-butyl, cyclobun1-yl; butenes (e g, (A)-but-2-ene, (Z)

but-2-ene);:pentyi; pentenes; hexyls; hexenes; octyis; decyls; cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexy, methylcyclohexyl, spiro[2.4]heptyl, and the 

like An alkyl group comprises fom I to about 10 carbon atoms, e.g, from 1 to 

6 carbon atoms. In some embodiments, alkyl is a monovalent, linear or branched, 

satinated ailiphatic hydro carbon group comprising from I to about 10 carbon 

atoms. eg from I to 6 a.rbon atns.  

[0023] "Alkenyl" is a subset of "alkyl" and refers to an aliphatic group 

containing at least one carbon-carbon double bond and having from 2 to about 10 

carbon aoms eg, f rom 2 to 6 carbon atoms or 2 to 4 ar bon atoms and having at 

least one site of vinyI unsaturation (>C= ti Alkenyl groups include ethenyl, 

propenl, ,3-buta dinyl and the like, Alkynyl ma i i from 2 to about 10 

carbon aom eg fon 2 to 6 carboon atoms or 2to 4 carbon atoms.  

[00241 "lkyny!" is a subset of "aky!" and refers to an aliphatic group 

containing at least one carbon-carbon triple bond The term "alkynyl" is also 

meant to include those groups having one triple bond and. one double bond.  

10025 "Akoxy" tefis to the group -aikyl wherein the alkyl group may be 

optionally substituted. Alkoxy includes, by way of example, methoxy, ethoxy, 

n-propoxy, isopopoxy, n-butoxy, t-butoxy, sec-butoxyand n-pentoxy.
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100261 "Acyl" refers to a group -C(=O)R, where R is hydrogen, alkyl.  

cycloalkyL coheteroalky aryl arylalkyl, heteroalkyl, heteroaryl or 

heteroarylalkyl as defined herein, each of which may be optiornall substituted, as 

defined herein. Representatve examples include, but arc not lilmited to formy, 

acetyl, cyicohexylcarbonyl, cyclohexyhnethyl -carbonyl, benzoy i 

benzyloxycarbonyi and the li ke, 

10027] "Amoido"refers to both a "C-amido" group which refers to the group 

C(=0))NR R 'ndm an "Namido" group which refers to the group -NRYC(=0)R 

wherein R and R are ndependently selected for the grop consisting of 

hydrogeixaolkylaryl, he Vera tkyK net-oaryi (ech. If 01uhic a nt .'I y!Or optionlally 

substituted) and where RIt and R ae ptionally joined together with the nitrogen 

or carbon botund thereto tO form an optionally substtd heterocyeloaikyl.  

[00281 "Anino" refers to ie group -NR R wherein l and R are independently 

selected front the group CsiOtOIn Of hvdrogen, alkyl, aryl, t.eyalkyi 

(each of which may be optally substitute d) and where R" aid R are 

opdtonally joined together wih the nitrogen bound threto to ftom a 

heterocycloalkyl or heteroary heteroaryl (eac oif which may be optionally 

substituted) 

[0029] "Amidin" refers to the group-CnR:::N )NRYR where RA R and R are 

indcpendenty selected from th group consisting of hydrogen. alkyl, aryl, 

heitealkyl, heteroaryl (each of which may be optionally substituted), and where 

R' and R are optional joined together with the nitrogen bound thereto to form a 

heterocycloalkyl or htdroaryl (each of which may be optionally substituted), 

0030] "Aryl" refers to a group with one or more aronatio igs It may be a 

single aromatic rino or multiple aromatic rings which are fused together. linked 

covalenti or linked via one or more such as a methylene or ethylene moiety.  

Aryl groups include, but are not limited to, those groups derived from 

acenaphthylene, arthrmee, azuiene, benzene, biphenyl chrysene, 

cyclopentadienyl anion, diphenyhnethyt, fluorAn tnorene, ndane, indene, 

naphthalene, perylene, phenaiene phenanthrene, pyrente5 tripheniylene and the 

like. An aryl group comprise s fRom 5 to about 20 carbon atoms, e.g., forn 5 io
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20 carbon awors, eg from 5 to 10 carbon atoms, Lu some embodiments, ay is a 
a single aromatic ring or multiple aromatic rings which are fued together 

[0031] "Arylalkyl" (also "ralkyl") refers to an a group attached to an alkyl 

group, Arylalkyl groups include but are not limited to, benzyl, tolyi, 

dimethylphenyl, 2-phenylethcn-1yl, 2-naphthylmethyl, 2-naphthylethan-I-yl, 

naphthobenzyl, phenylvinyl, diphenylmethyl, and the like. For example, the 
"arylalkyl may be attached to the rest of the compound of formula (I) through 

the aryl group. Altematively, the "arylalkyl" may be attached to the rest of the 

compound of formula () though the alkyl group. Where specific alkyl moieties 

are intended, the nomenclature arylaikanyl, arylalkenyl and/or arylalkynyi may 

becused. An arylalkyl group comprises from 6 to about 30 carbon atoms, e~g. the 

alkyl portion of the arylalkyl group can comprise from 1 to about 10 carbon 

atoms and the aryl portion of the arylalkyl group can comprise from 5 to about 20 

carbon atoms. In someinstances an arylalkyl group comprises trom 6 to about 20 

carbon atoms, e.g. the alkyl person of the arylalkyl group can comprise from 1 to 

about 10 carbon atoms and the aryl portion of the arylalkyl group can comprise 

frem 5 to about 10 carbon atoms.  

10032] "Aryloxy" refers to the group -0-aryl, including by way of example, 

phenoxy and naphthoxy.  

[0033] "Azido" refers to the group -N3.  

10034] "Boronic acid" refers to the group B(OI)f) 

[0035] Boronic aci ester" refers to an ester derivative of a boronic acid 

compound Suabei boroni acid ester derivatives include those of te tormulaw

B(OR) where R is hydrogen, alkyl, aryl, arytalkyl, heteroaikyl, or heteroaryl, 

each of which may be optionally substitute. or example, brMiC aid tr may 

be pinacol ester or catechol ester.  

[00361 "Catbocycle" or "carbocyclyl" refers to a saturated, partially unsaturated 

or aromatic rin having 3 to 7 carbon atoms as a monocycle, 7 to 12 carbon 

atoms as a bicycle, and up to about 20 carbon atoms as a polycycle Monocyclic 

carbocycies have 3 to 6 ring atoms, still more typically 5 or 6 ring atoms.  

Bicyclic carbocycles have 7 to 12 ring atoms, e.g., arranged as a bicyclo (4,5i, 

(5,5), (5) or (66) system, or 9 or 10 ring atoms arranged as a bicyclo (5,6) or
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(6,6) system, Carbocycies includes aromatic and non-aromatic mono-, bi-, and 

poiy-cyclic rins, whether fused i idged, or spiro Noniiting examles of 

nonocyclic earbocycles inhde th cvyoalkyls group stuch Ia cyclopropyi 

eyclohutyl, cyclopentyl, 1-cyelopet-I-enyl, 1-yclopen&teny, 1-eyclopent-3

enyl, cyclobexy, 1-ycloxk1nyl, 1-cyclonex-2-enylt lcyclohex-3-enyl or 

aryl groups such as phenyl, and dhe like. Thus, "carbocycle as used herein 

encompasses bit is not imt to "aryl", "phenyl" and "biphenyl," 

100371 "Carbmoyl" refers to the group -C(O)NRT where Rand R are 

defined as in "amino" above.  

[00381 "Carbonyl" refers to the divalent group -C(0)- which is equivalent 

to -(=04 

1003] "Carboxyl" or "carboxy" refers to -COOH or salts therof.  

[00401 Carboxyl ester" or cathoxy ester" refers to the g 

wherein R is hydrogen, alkyl, aryl, arylakyl, hte raky or heteroryL each of 

which may be optionally substituted hi one embodiment R is alkyl, aryl, 

arylalkyl, heteroalkyl, or heteroaryl, eh (it which may be optionally substituted.  

[00411 "Cyano' or "earbonitrile" refers to the gup CN 

[0042] "Cycloalky1" is a subset of "lky" and rei lfe to a saturated or partially 

saturated cyclie group of from 3 to abu 10 caron atoms and no ring 

heteroatoms and having a single riw or multiple rings inchiding fused, bridged, 

and spiro ring systems. For nmutiple arin systems having aromatic and non

aroraic rings that have no righeteroatoes, trm "eycloalkyf applies when 

the point of a ttachment iN a non-aromatc carbon atam (e, 547/8 

tetrahydronaphthaen e 'ylV) .The term "cycioalkyl inachides evycloalkenyl 

groups, Bxainples of cycloalkyl groups included ot intance, adanmaty 

cyclopropyl, cyclobutyl cyclopentyl, cyclooctyt and cyclohexenyl.  

[00431 "Guanidino" rfers to the group tNHC(=NH)MP.  

[0044] "Halo" r halogen" refers to fluoro, ehioro, bromo and iodo 

10045] "Haloalky? rMfrs to substiut ofalkyl groups wit 1 to S or, in some 

embodiments, l to 3 halo groupseg -ChCi, -C F -CH2Br, -CFC13r, 

fCHCj tCCH F 3Cl CH -C2CCi3, and the like, and further
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inudes those aIkyl groups such as perfhroalkyl in which all hydogen atoms 

are replaced by fluornie atoms, 

100461 "Haloaryl" refers to aryl groups with one or more halo or halogen 

substituents, For example, haloaryl groups include phenyl groups in which fmm 

1 to 5 hydrogens are replaced with a halogen, Haloaryl groups include, for 

example, fluorophenyl, difluorophenyl, trilluorophenyi. chlorophenyl, 

clorofluorophenyl, and the like 

P0047] "Heteroalkyl" refers to an alkyl group in which one or more of the carbon 

atoms (and any associated hydrogen atoms) are each independently replaced with 

the same or different heteroaton or heteroatomic group. For example, 

heteroalkyl may include 1, 2 or 3 heteroatonic groups, e.g, i heteroaomi group.  

Hieteroatoms include, but are not limited to, N, P, 0, S, etc Heeroatonm groups 

include, but ae notlimited to -N -- -- , -PH-P(0)2 -O- () and 

the ik, whre it is H, alkyl, aryl, cycloalkyllousil heteroaryl or 

cycloheteroalkyl The tran "heteroalkyl" includes heterocycloalkyl (a cyclic 

hetroalkyl group), alkyl-heterocycloalkyl (a linear or brauched aliphatic group 

attached to a cyclic mtrakyl g p)in and te like. Heteaalkyl groups include, 

but are not limited to, -OCb, -C0 C00 -SCi -CSCH.3, -NRC 3 , 

CINRC~t, and the like, where R is hydrogen aLL, rdy, arylalkyl, heicroalkyl, 

or heteroaryl, each of which may be optionally substted. A heteroalkyl group 

comprises from 1 to about 10 carbon and hetero atoms, e.g, from I to 6 carbon 

and hetero atoms.  

10048] "Heteroaryl" refers to an aryl group in which one or more of the carbon 

atoms (and any associated hydrogen atoms) are each independently replaced with 

the same or different heteroatoms, as defined above For example, heteroaryl 

may include 1, 2 or 3 heterointonic roups, e P heteroatomic groupi-Heteroaryi 

groups include, but are not lmted to, groups derived from acridine, 

benzoirnidazole, benzothiophene, benzofuran, benzoxazole, benzothazoie, 

carbazole, carboline, cinnoine, furan, imidazole, imidapi dne, indazole, 

indole, indoline, mdolizine, isobenzoluran, isochromene, isoindole, isoindoline, 

isoquinol ine, isothiazole, isoxazole, naplthyridine oxadiazole, oxazole, 

perilidine pheianthridine, phenanthroline, phenazin e phthazizine, pteridine,
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pune, pyan pyrazine, pyrazoie, pyridazine, pyidine, pyrnmdine, pyrnoie, 

pyrrohizine, quinazoline, qoinoline, qinolizi ne, qwumoxahine, tetrazole, 

thiadiazole, thiazolc, thiophente, triazole, xanthene, and the like, A heteroaryl 

group comprises from 5 to about 20 carbon and hetero atoms in the ring or rirs, 

e.g, front 5 to 20 carbon and hetero atoms, eg. from 5 to 10 carbon and hetero 

atoms.  

[00491 "Heteroarylalky"refters to an aryialkyl group in which one or more 

carbon atoms (and any associated hydrogen atoms) are independently replaced 

with the same or different heteroaioms as defined above. For example, 

heteroarylalkvl may includ 1, 2 or 3 heteroatoinc groupsHeteroatryiakyi groups 

inclu& It an no liimitd to, youps drned rinom etkroaryl groups with alkyl 

substiuents (g. mhylpyridine, dimetIhylisoxazol ek), hydrogenated 

heteroaryl groups (dihydoquinolines, . 3o4-dihydroquinoline, 

dihydrioquinolines N . 1,2-di hydroisoquinoline, dihydroimidazole, 

tetr ahydroimd-lazole, te), isoindoline, isomidolones (eg isoindoiinMone), 

dihydrophthalazin, qnuinolinone, spiro[eiopropane- isoidoln]'one 

di(pyndin-yi)methyl, di(pyridin-yi)methyl, di(pyridin-4-ymethl, ard the 

like A h oalalkyl group corprises front) 6 to about 30 carbon and hetero 

atoms, for example from 6 to about 20 carbon and hetero atoms.  

[00501 "fHeterocycloalkyl" is a subset of"beteroalky" and refers to a saturated 

or unsaturtaed cycloalkyl group in which one or more carbon atoms (and any 

associated hydrogen atoms) are independently repaced w ith th sane or different 

heteroaton Ieteroatoms include, but are not li sAd to N, P, 0, S, etc. A 

heterocycloalkyl group may also contain a charged heteroatom or group, eg, a 

quateinzed amminoni group suc as -N+R)2- wherein R is alkyl e.g., methyl, 

ethyl, etcm Heteroeycloalkyl groups include, but are not limited to, groups 

derived from epoxide. imidazoldine, morphohine piperazine, piperidine, 

pyrazoli dine, piperidine, pyrrol imie, pyrrobidinone, tetrahysd ron 

tetrahydrothiophene, dshydropyidime, tetrahydropyridmne, quinuclidine, N

bromopyrrolidine, N~-ronmopi peridine, N-chloropyrroidine, N-ehioropipcridine 

an NN-dialkylpyrroiidinium, such as NN-dirneihylprroiidiniur a NN

dialkyipiperidinMin a as NI ethylpiperidium, and the like. The
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heterocycioalkyl group compRses om 3 to about 10 carbon and hetero toms in 

the ring or rngs, hi some embodiments, heterocycloalkyl includes 1,2 or 3 

heteroatomic groups 

[0051] "Heteroeycle" or "heterocl1yl" as used hrein inlude's by way of 

example and not limitation those heterocycles described in Plaquete, Leo A,; 

PrntcpstMod rertcyclie~nistry (WA, Beniamin, New York, 

1968), particularly Ch pters 1, 3, 4 6, 7, and 9; v(hemitrv gigmeoelic 

omgni~suASenir0(Mogpl (John Wiley & Sons, New York, 1950 to 

present , in paic ul uar V slum 13 14, 16 19, and 28; and I Am Chnm Soc.  

(1960) 82:5566, In one specific embodim ent of the invention "heterocycie" 

includes a "carbocycle" as defined heren wherein one or more (eg T, 2 3, or 4) 

carbon atoms have been replaced with a hematom (eg N P or S), The 

terms "heterocycle" or "heterocycly" includes saturated rings, partially 

unsaturated yngs, and aromatic rings (i eroaromnatic rings) Hi tterocycles 

includes atomati and non-aromatic mono~ bi and poly-cyclic rings, whether 

fused, bridged, or spir, As used hein, the tr "hterocycle" encompasses, but 

is not limited to heteorl.Susitute heteracyy include, for example, 

heterocycli rings substituted with any of the substituents disclosed herein 

including carboiiyi groups. Examples of heterocycles include by way of example 

and not limitation pyridyl, dihydroypyridyl, terahydropyridyl (piperidyl), 

tiazolyl trhydrot hiophenyl, sulfur oxidized tetrahydrothiophenyh 

pyimidnyl, furany , thienyl, pyrrolyl pyrazolyt imidazolyl, tetrazolyi, 

benzofuranyl, thianaphthalenyl, indolyl, indolenyl, quinolinyl, soquinolinyl, 

benzimidazolyi, piperidinyl, 4-piper idonyl pyrrolidinyl, azetidmy, 2

pyrrolidonyl, pyrrolinyl, tetrahydrofurany tetraiydroquinoiinyl, 

tetrahydroisoqiniolinyl, dekahydrqun1oinyl, (tab>ydisoquinl~inyiS azocinyl, 

triazinyl, 61-1,;5-hiadiazinyl, 2, 1,5,2edithiazi thieny thiantihreny 

pyranyl, isobenznfranyl chromenyl, xanthenryl, phenoxathinyi, 211pyrrolyl, 

isoihiazolyl, isoxazolyl. pyrazinyl, pyridazinyl iidolizinyl, ioindol 311

indolyl, I H-indazoly, purinyl, 4H-quinoiizinyl, phtbalazinyl, naphthyridiny 

quinoxalinyl, quinazolinyl, cinnolinyl, pieridinyl, 4aM-arbazolyl, carbazolyl , 

carbolinyl, phenanthridinyl, aeridiny, pyrimidiny, phenanthrolinyl, phenazinyl,
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phenothiaziny~,t fuzanylt phenoxazinyl, isoehromanywt chronmanyl, 

imilazolidmil umdazolinyl, pyrazolidiny pyrazoliryl, piperazinyl indoiiniyl, 

isoindolinyl, quinuclidinyl, morpholinyb oxazolidinyl, ben zatriazolyl, 

benzi soxazolyL, oxindolyi, benzoxazolinyl, isatinoyl, and bistetrahydrofuranyi.  

[0052] By way of example and not limitation, carbon bonded heterocycles are 

bonded at position 2, 3, 4, 5, or 6 of a pyridiu, position 3, 4, S, or 6 of a 

pyrdazine, position 4 5, or 6 of a pyrimidine, position 2, 3 5, or 6 of a 

pyrazine, position, 3, 4, or 5 of a furan, tetahdrofuran thiofunmi thophene, 

pyrrole or tetrah ydropyrrole, position 2, 4, or 5 of an oxazole, imidazole or 

thiazole, position 3, 4 or 5 of an isoxazoie, pyrazole, or isothiazole, position 2 or 

3 of an az iidine, position 2 3 ar 4 of an azetidine, position 2, 3, 6, 5 7, or 8 

of a quinolm or position 1, 3, f5 6, 7, or 8 of an isujinoline, Still more 

tpically, carbonboonded hercycles include 2-pyridyl ~p i 4-pyrdyl, 5

pyridyL 6-pyridyl, 3-pyridazinyl, 4-pyridazinyl, 5-pyridainyi, 6-pyridazinyi, 2~ 

pyrimiiyl, 4-pyrimidinyL 5-pyrimidinyl 6-pyrimidinyi, 2-pyazinyl, 3 

pyrazinyt pyrazyiL 6-pyrazinyi, 2-thiazolyl, 4~thiazolyi, or 5-thiazolyl. B3y 

way of ex mpie and not lintation, ntrogen bonded heterocycles are bonded at 

position 1 of an aziridine, azetidin pyrrole, pyrroIidineo -py lne 3-pytrolie, 

imidazol, imidazolidine, 2-imida ine, 3-imidazoline, prazvl', pyrazolie, 

pyrazolie, 3-pywrazoine p edn piperazine, indoie, indlin H-indazole, 

pos n 2 of a isoindoie, or soidoine, position 4 of a norphoine., and position 

9 of a carbazoie, or ft-Carboline. Still more typically, nitrogen bonded 

heterocycles include Ia nziridy -aztedt id y1 

and 1-pipeidinyl.  

10053] "lydrazino refers to the group --NHNH 

[00541 " vdroxy' or "hydroxyl" refers to the group )-O1, 

[0055] "Iinno" refrs to the group (=NRI wherein Rt is hydrogen, alkyl, aryL 

arylalky 1t hetroalkyl, or heteroaryl eah of which may be optionally substituted.  

00561 "Nitro" refers to the group -NO 

10057] The terms "optional or "optionally" mean that the subsequently 

described event or circumstance may but need not occur, and that the description
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includes instances where the event or circumstance occurs and instances in wich 

it does not.  

[9058] "Oxide" refers to products resulting from the oxidaion of one or more 

heteroatoms. Examples include N-oxides, sulfoxides, and sulfones.  

[0059] "Oxo" refers to a double-bonded oxygen (-0). in compounds where an 

oxo group is bound to an sp nirogen atorm an N-oxide is indicated.  

100601 "Racemates" refers to a mixture of enanthners, 

[90611 "Stereoisoneoisomers" ref to compounds that differ in the 

chiralitly of one or more stereocen ters. Sterecisomers include enantiomners and 

diastereomers. The compounds may exist in stereoisomeric form if they posses 

one or more asymme centers or a double bond with asymmetric subtitution 

and, therefore, ean be produced as individuals stereoisomers or as miuxtures 

Unless others indicated, the description is intended to icude individual 

stereoisomer as well as mixre The methods for the determination of 

stereochemistry and the sepraton of sterecoisomers are well-known in the art 

(see, e g, Chapter 4 of Advanced Organic Chemistry, 4th ed,, 1 March, John 

Wiley and Suns, New York 1992).  

100621 "Substituted" (as in e g "ubstitutd alkyl") refers to a group wherein 

one or more hydrogens have bee independenty replaced with one or more 

substiuents including, but not liuied to, alkyl, alkenyl, aikynyf, alkoxy; acyl, 

amino, anido, anidino, aryldo, carbamoyL carboxyl, carboxyl ester, cyano, 

guanidino, hao, haioalkyt heteroalkyl, heteroaryl, heterocycloalkyl, bydroxy, 

hydrazino, hydroxyl, imino, oxo, nitro, sulfinyl, sulfonic acid, sulfonyi, 

thiocyanate, thiol, thione, or combinations thereof. Polymers or similar indefinite 

structures anived at by defining substituents with further substituetis appended 

ad infinitum (ea. a substituted aryl having a substituted alkyl whic is itself 

substituted with a substituted aryl group, which is further su bstituted by a 

substtuted. heteralkyl group, etc.) are not intended for inclusion herein. Unless 

otherwise noted, the maximn number of serial substitutions in compounds 

described herein is three. For example, serial substitutions of substituted aryl 

groups with two other substituted aryl groups are limited to -asubstituted 

aryi-(substituted ary)-substituted aryl For example, in some embodiments,
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when a group described above as being "optionally substitutted" is substituted, 

that substituent is itself unsubstituted. Similary, it is understood that the above 

definitons arc not tended to include impermissible substitution patterns (e.g.  

methyl substituted with 5 fluoro groups or heteroaryl groups having two adjacent 

oxygen ring atoms). Such impermissible substitution patterns are well known to 

the skilled asan. When used to modify a chemical groip, the term 

"substitut d nty describe other chenical Qgoups defined herein. For example, 

the term "substiued aryl" includes but is not limted to, "arylalkyl " Generally, 

substiuted groups will have 1. to 5 substituents, I to 3 sustit I or 2 

subsstituents or 1 substituen1t Altemtively,. the op:tionally subsituted groups of 

the tnvention may be unsubstituted.  

10063] "Sulfoyl" refers to the divalent gup ~S(O)> 

100641 "Tautomer" reters to alternate forms of a compound that dfter in the 

position of a proton, such as enol-ko and imme-enamine tautomerser the 

tautomenic forms of heteroaryl groups containing a ring atom attached to both a 

ring -NH- moiety and a ring :N- moiety such as pyrazoles, midazoles 

benzinidazoles, triazoles, and tetrazoles.  

[00651 "Thiocyanate" refers to the group -SCN, 

[00661 "Thiol refers to the -SH.  

[0067] Thione refers to a tiketone (-S) gro.  

[00681 "Pbanmaeutically acceptable" refers to corpotwds, salts, compositions, 

dosage frms and other materials which are useful in preparing a pharmaceutical 

composition that is suibie for veterinary or human parmaceutical use.  

100691 "harmaceuticaily acceptable salt" refers to a salt of a compound that is 

pharmnaceutically acceptablle antd that possesses (or can be converted to a fernm 

that possesses) the deird pharmicological activity of the pareni compounA 

Such salts inchude. acid addition salts formed with inorganic acids such as 

hydrochloric aci d hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid 

and the like; or fnermsd with organic acids such as acetic acid, benzenesulifnic 

acid, benzoic acid, camphorsuonic acid, ciiric acid, ethanesulfnbic acid, fumaric 

acid, glucoheptonic acid, gluconic acidlactic acid, maleic acid, maloric acid, 

mandel ic acid, methanesulfdnic acid, 2inaptlhtalenesuifonic acid, oleic acid
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pahnitic acid, propionic aci, stearn acid, sucinie a-id, tartaric acid, 

toluenesulfonic acid, trinethylaetic acid, and the like, and salts formed when an 

acidic proton present in the parent compound is replaced by either a metal ion, 

eg, an alkali metal ion, an alkaline earth ion, or an aunnin ion; or coordinates 

with an organic base such as diethanolamine, trithanolamine, N 

mehvigiucamine and the like Also included in this definition are amnmn 

and subsitied d qma ee ammonium salts. Representative non-.liniting lists 

of pharkaeutcally acceptable salts can be fund in &M. Bere et al J, 1 hrma 

Sci, on 1Y 1-19 (197), and Remington: The Science and Practice of Phannacy, 

R, Heudrckson, ed, 21st edition, Lippincott, Williams & Wilkins., Philadelphia, 

PA, (2005), at p., 732, Tabl 385, both of which are hereby incorporated by 

refnenee heroin 

100701 Tie following abbreviations may also be used: AWJ1I: acetic acid; 

n~luli I butyilithium; (C ( column chrnomatography; QsCO3 : c-esium carbonate;: 

C2CbA or DC Pd dichomomethane; CHMg: mnethyl magnesiumn iodide: CunCh: 

copper chiloride; DA ST diehiNnosur trifflioride; DEAD: diethyl 

azodicar boxylate; DIBAL diisobutyladuninun hydride; DiPEA; 

diisopropylethlanine; DMF: dimehylformamide; DM50: dimethyl sulfoxide; 

ETN: triediylamine; itXA ; edyi acetae; E401: ethanol; g: gramss; h: hour; 

Hh g H hydrogen bromridC,, l: hydrogen chloride; 1-H20: water; 

1O: hydrogen pertoxide; L high perormance liquid chromatography; 

KCN: potassium cyanide; LHMIDS: lithium hexamnethyldsilazide; LAI1H4 : 

lithium aluminum hydride; Li0H: ithim hydoxid M mola; MeCN: 

acetonitrile; Mel: methyl iodide; MeOH: methanol; MgS0 magnesium sulfate: 

MgCO: magnesium carbonate; rg: milligam; Ms: m ruesyl chloride; mnol: 

millimoles mL: milliliter; sodium hyd Mgen sulfte mdPBA: meta 

chlorperoxybenzoic acid; N: normality; N2 : nitrogen Na CON odiu 

carbonate: NaHC03: sodium bicarbonate; NaNO: sodium ii nitrit -NaOH: sodium 

hydroxide; Na 2 SO33 : sodium bisulfate; Na 2SO sodium sulfate NIBS: N

bromnosuccinimide; NHCI: ammonium chloride; NHl0Ac: ammonium acetate; 

NMR: nuclear magnetic resonance; Pd/C: palladium on carbon; PPh3: triphenyl
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phosphine; iPrOH: isopropyl alcohol; RI: room temperature; SOC: thionyl 

chloride; THF: tetrahydrofuran; TI: thin layer chromatography; l: mitcroliter, 

[00711 It is understood that combinations of chemical groups may be used and 

will be recognized by persons of ordinary skill in the art. For insiance, the group 

"hydroxyalkyl" would refer to a hydroxyl group attached to an akyl group. A 

great number of such combinations may be readily envisaged.  

[0072| Compounds of a given formula described herein encompasses the 

compound disclosed and all pharmaially acceptable salts, esters, 

stereoisomers tautoners, prodags, solvates, and deuterated forms theeof, unless 

oekw iso specited.  

[0073] "Effelive amount or "dherapeutically effective amount" means the 

amount ofa compound orrmolecuC described herein that may be effective to 

elicit the desired biological or medical response. These terms include the amount 

of a cornpound that, when administeed to a sulbcct fbr treating a disease, is 

sufficient to effect such treatment for the disease. The effective amount will vary 

depending on the compound, th disease and its severity and the age, weight, etc, 

of' the subject to be treated 

[007~4] in another aspect, provided herein is a method for teatiag a human who 

is "refractory to a cacer treatment or who is in "relapse" il reatment for 

cancer (ag a bematologic malignancy). A subject "refractory" to an anticancer 

therapy means they do not respond to the particular treatment also referred to as 

resistant le cancer may he resistant to treatment from the beginning of 

treatment, or may become resistant during the course of treatment, for exaipl e 

after ti treatment has shown some effect on the cancer, hut riot enogh to he 

considered a reiso orpril-msin sujc n"relapse" means that the 

cancer has retaramed or the signs and symptoms of ancer have turned after a 

period of iminpvemnt, e.g,, atter a treartmeni has shown effective reduction in the 

cancer, such as after subject is in r mission or prtil remission, 

[00751 In some variations, the human is (i) fractory io at least one antieancer 

therapy, or (ii) in relapse after treatment with at least one ant-cancer therapy, or 

hoth (i) and (ii). In sonic of embodiments, the human is refractor)y to at least two,
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at least three, or at least four ani-ancer therapy (including, for example, 

standard or experience tal chcmotherapies).  

[00761 "Subject" and "subjects" reier to human in need thereof may be an 

individual who has or is suspected of having a caricer. In some of variations, the 

human is at risk of developing a cancer (eg. a human who is genetically or 

otherwise pre disposed to developing a cancer) and who has or has not been 

diagnosed with the cancer. As used herein, an "at risk" subject is a subject who 

is at risk of developing cancer (Q, a hematologic malignancy The subject may, 

or may not have detectable disease, and may or may not have displayed 

detectable dIsease prior to the treatment methods described herein. An at risk 

subject may have one or more so-called risk factors, which are measurable 

parameters that correlate with development of cancer, such as desired herein A 

subject having one or more of these risk factors has a higher probability of 

developing cancer than an individual without tese risk factor(s). TJ/hese isk 

factors may include, for example, age, sex, race diet history of previous disease, 
presenee of precursor disease, genetic (e.g, hereditary) considerations, and 

ensironm ental exposure. In sonic embodiments, a human at risk fbr cancer 

includes, for example, a human whose relatives have experienced this disease, 

and those whose risk is determined by analysis of genetic or biochemical 

markers, Prior history of having cancer may also be a risk factor for instances of 

cancer recurrence 

[0077] As used herein, treatmentt" or "twaing" is an approach for obtaining 

benefitcial or desired results including clinical results, Beneficial or desired 

clinical results may include one or norc of he following: 

(I) inhibiting the disease or condition (e decreasing one or more 

symptonis resulting from the disease or condition, and/or dmimshing the extent 

of the disease or condition); 

(ii) slowing or arresting the development of one or more clinical. symptoms 

associated with the disease or condition (e. stabilizing the disease or condition.  

preventing or delaying the worsening or progresion of the disease or condition, 

and/or preventing or delaying the spread (e.g., metastasis) of the disease or 

cordition); and/or
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(iii) relievig the disease tha is, causing the regression of chiical symptoms 

(e.g I a i ting the disease state, providing patial or ntal relissiol of the 

disease or condition, enhancng effect of another medication, d laying the 

progression of d disease, increasing the quality of life, and/or prolonging 

survival) 

[00781 In some variations, the developnetr of a dis or condition 

means to defer, hinder, slow, rtard sta bilie andor postpone development of 

the disease or condition. This delay can be of varying lengths of time, depending 

on, the history of the disease or condition, and/or subject big treated For 

example, a method that "delays,." development of a disease or condition is a 

method that reduces probabit of disease or condion development in a gien 

time frame and/or reduces te extent of the disease or condition in a giventime 

frame, when compared to riot using the method Sich coimparisons are typically 

based on clinical sTdies, using a statistically signifiant nunber of subiecs.  

Disease or condition development can be detectable using standard methods, such 

as routine physical exams mammnography, imaging, or biopsy. Development may 

also refer to disease or co .ndti progression that mnay be initially undetectable 

and includes occurrence, recurrence, and oaset.  

10079] 

100801 Reference to "about" a value or parameter herein includes (and, describes) 

embodiments that are directed to that value or parameter per se. In certain 

emibodimnents the terr "about" includes the indicated amount. + 10%. In other 

embodiment the tm "about" iukds the indicated amount +5J%. in certain 

other embodiments, te tenn "about" includes tw indicated amount + 1%, Also, 

to tie trmi about X" includes deswription o Aso the singular forms "a' 

and "the" include plural references utiess the context clearly dictates 

otherwise. Thuse., reference to "the compound" includes a plurality of such 

compounds and reference to "the assay" includes reference to one or more assays 

and equivalents thereof known to those skilled in the art, 

An tiodIs
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[9081] As used heren the term "antibod means an isolated or recombinant 

polypeptide binding agent that composes peptide sequences (eg, variable regtiol 

sequences) that specifically bAd an antigenic epitope, The tenn is used in its 

broadest sense andr specificay covers monoclonal antibody including full

length monoclonal antibodies), polyclonal antibodies, hnn anbodies, 

huMnie antibodies, chimeic antib dies, nanobodies, diabodies, mulispecifi 

antibodies (g, bispeciic antibodies and anybody fagments including but not 

limited to Fv, sFv, Fab, Fab' F(ab')2 and Fab so long as they exhibit the desired 

bioloi al ac tiviy, th tern humann ant ibedy" refers to antibodies containing 

sequences of human origin, except for possible non-homan CDR regions, and 

does not imply that the full structure of an )inoglobuln molecule be present, 

only that the antibo'y has minimal immunogenic effect in a human (i.e., does not 

induce the production of antibodies to itf).  

[0082] An "antibody fragment comprses a portion ofa fu1ll-length antibody, for 

example, the antigen binding or variable region of a full- length antibody) Such 

antibody firaments may also be rferred to herin as tu national fragmIts: or 

"antigenabinding fragments"t Examples of antibodly fgmns inclihide Fab, Lab 

Fab and Fv fragments; diabodies; linear ant bodes (/apata ei al (1995) 

Pro?t Eng, S(I0;I'051062); s ehin antbody molecules, and 

nmiutispecic aibodies formed fom altibody fragments. Papain digestion of 

antibodks produce two idnal ntigen-bindng fragments, called "Fab" 

ftagients, each with a single antigen-binding site, and a residual "Fe" fragment, 

a designation reflecting the ability to crystallize readily. Pepsin treatment yields 

an IF(ab') fragment tat has two antigen coining sites and is still capable of 

cross-linki g antigen, 

[00831 "FI is the mininum aniody fragment which contans a complete 

antigennecognition and .binding site, This region consists of a dimer of one 

heavy- and one light-chain variable domain in tight, non-covalent association. It 

is in this connguration that the t complementaritydetermining regions 

(CDRs) of each variable domain interact to define an antigen-binding site on the 

surface of the VwrVi dimer, Collectively, the six CIA"', confer antigen-binding 

specificity to the antibody, However, even a single variable domain (or an
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isolated VH or V1 region comprising only three of the six CDRs specific for an 

antigen) has tie ability to recognize and bind antigen, although generally at a 

lower affinity than does the entire F fragment.  

[00841 The fragment also contains in addition to heavy and ight chain 

variable rWeion the constant domain of th light chain and the f irs constant 

doinain (CH- I) of the heavy chain. ha fragment were oigially observed 

foing t1papain digii onI of an antibody. Fab' fragmeI\nts dfe fon Fab 

fragments in that Fab') fiagments contain several additional residues at the 

Cboy eninus of the heavy chain -J H domin, including one or more 

cysteines from the anibody hinge region F(ab llfragients contain two Ib 

fragnents joined, nar te hinge region, by disiilfide bonds, and were finallyy 

observed folowig peps4in digestion of an antboudy. Fab S is the designation 

hr ei for Fab' fragments in which the cysteine residuc(s) of the constant domains 

bear a free thiol group. Other chemical Couplings of antibody fragments are als 

known 

[008]The ightP ebains"i of antds (imu~nnogobulin\) from any vertebrate 

species can be assigned to one of tio clearly distirt types, caled kappa and 

lambda, based on the airno acid sequences of their constant doimins, 

De-pnding o.n the amino acid sequence of the consantO doma m of the ir heavy 

chains, inmurnoglobulins can be assigned to five maijor classes: IgA, IgD, IgE, 

IgG, and IgM, and several of these may be further divided into subclasses 

(isotypes4 e&g g, IgG2 , fgG t I gAl, ad gA2 

00861 "Single-chain Fv" or Fv" or "%cWv antudy uflmunts colpiSe the NV 

and V1 domins of antibody, wherein these domans are present in a single 

polypeptidlchMin, hn some- einbodiments, tile Fv polypeptide furiher compss a 

polypeptide linker between tjV and Vt domains, whicb eables the soy to 

form the desired stmeture fo anmie bindingg For a review of sFVy see 

Pluckthun, in The Pharmaclogy Monodonal Animboie vol I 13 (Rosenburg 

and Moore eds,) Sprir-erlag, New York, pp 269 -31 5 (1994 

[0087] l term "dabodis 3 flers to small anybody fragnents with two 

angen-bindfig sites whch frgments comprise a heavy-chain variable domain 

(VY) connected to a ight-1hain variable domain (Vj in the sanme polypeptide
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ehanin (V1 V By using a linker that is too short to allow pairing between the 

two domains oni the same chain, the dotains are freed to pair with the 

complementary domains of another dii there creaming two antgenbinding 

sites liadies are adMonally dekswibed for example, in EP 404,097; WO 

93/11161 mn Hollinger ei at (199) PToc Nad.A c Sci USA 90:6444-6448, 

[0088] An isolated" antibody is one that has been identified and separated 

and/or recovered fRom a component of its natural environment. Components of 

its natural environment may include enzymes, hormones, and other proteinaceous 

or nonproteinaceous solules. In some embodiments, an isolated antibody s 

puriied (1) to greater than 95% by weight of antibody as determined by the 

Lowry mefhd, for example, more than 99% by weitjN, (2) to a dege sufficient 

to obtain at least 15 residues of N-terminal or intenl nmino acid sequence, e'g 

by use of a pning cup sequenator, or (3) to homogeneity by gel electrophoresis 

(e.g, SDS-PAGE) under reducig or noneduin onions, with detection by 

Coomassie blue or silver stain, The teri "isolated antibody" includes an 

antibody insitu win recombinant cells, since at least one component of the 

antibody natural environment will not be present. in certam embodiments.  

isolaed antibody is prepared by at least one purification step.  

[0089] AS used herein, Mimunoreactive" refers to antibodies or fragments 

thereof that are specific to a sequence of amino acid residues ("binding site" or 

"epitope"), yet if arc crossreacive to other peptides/proteins, are not toxic at the 

levels at which they are foramulted for administration to human use. "Epitope" 

refers to that portion of an antigon capable of forming a binding interaction with 

an antibody or antigeo bding fragment thereof An epitope can be a linear 

peptide sequence (to, Wontinuous") or can be composed of non1ontious 

amino acid sequences (i.e., "confonmational" or "disconinuous") The term 

"preferentialiy binds' mans n thatthe binding agent binds to the binding site with 

greater affinity than it binds unrelaed amino acid sequences.  

[0090] As used herein the term "CDR' or 'complementarity deternining 

region" is intended to mean the non-contiguous antigen combining sit> found 

within the variable region of both heavy and light chain polypeptides, These 

particular regions have been described by Kabat et aL, J Biot Chem252:6609-
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6616 (1977); Kabat astE. U.S, Dept. of Health and Huian Services "Sequences 

of proteins of immunologiU intmest" (1991; by Chthia et al., J, Mol Biol.  

196:901-917 (1987) and MdacCalhnn t al, J. Mld Bio. 20732~745 (1996), 

where the definitions indude ovedapping or substs of arno acid residues when 

compared against eah other Neve rteess, application of ei her deftuntioni to 

refer to a CDR of an antibody or grated antibodies or variants thereof is intended 

to be within the scope of the term as defined and used herein. The amino acid 

residues which encompass the CDRs as defined by each of the above cited 

references are set forrh below i Table I as a omonparison.  

[00911 Table 1: CDR Definitious 

Kabat Chothia2 MadWatitui 

V< CDR1 31--35 26-32 30-35 
VQ CDR2 5065 535 4758 
vj CDR3 95102 %n-101 9310l 
V C1 I 24.34 26A2 3036 
V. C PR2' ? 50-56- 4325 

A CDR3 89-97 91% 89-6 
Redde unb fering f elows t nomeIcIur; o f Ka ec a 1.upra 

t esiduc nuerio F tliows the innelure of it l uprI 

Reside numbWE) ngLI folow d\''he0 nomnchre of M91( 4 lm e ~ta ua 

[00921 As used herein, the termn "framework" when used in re ference to an 

antio, vanale region is innded to mean a mino acid residues outside the 

CDR regions within the variable region of an antibody. A variable region 

framework is generally a discontinmous amino acid sequence between about 100

120 amino acids in length hut is intended to reference only those amino acids 

outside of the CDR. As used herein, the term n nramwork region" is intended to 

mean each dorai n of the. framework that is separate-d by the CDRs, 

[00931 "11ompology" or "identity" or "similarity" as used herein in the context of 

nucleic acids and polypeptides refers to the relationship between two 

polypeptdes or two nuelie acid molecules based on an alignment of the ailo 

acid sequences or liel acid sequences, respectively. Homology and identity 

can each be determined by comparing a position in each sequence which may be 

aligned for purposes of comparisons. When an equivalent osinin ithe 

compared sequences is occupied by the same base or amino acid, then the 

molecules are identical at hat position; when the equivalent site occupied by the
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same or a similar amino acid residue (eg similar in strict and/or electronic 

nature), then the molecules can be referred to as homologous (similar) at that 

position Expression as a ercentage oft homoogy/sinilarity or identity refers to 

a function of the number of identical or similar amino acids at positions shared by 

the compared sequences, In coripaing two sequences, the absence of residues 

(amino acids or nucleic acids) or presence of extra residues also decreases the 

identity and homology'siilarity.  

[094 As used herein, "identity" means the percentage of identical nucleotide or 

amino acid residues at corresponding positions in two or more sequences when 

the sequences arc aligned to maximize sequence matching, i.e., taking into 

account gaps and insertions. sequences are generally aligned for iaxinurn 

correspondence over a designated regon e a region at least about. 20, 25 

35, 40, 45, 50, 55, 60,65 or more amino aids or nucleotides in length, and can 

be up to the fulllength of the reference amino acid or nucleotide. For sequence 

comparison, typically one sequence acts as a reference sequence. to which test 

sequences are compared. When using a sequence comparison algorithm est and 

reference sequences are input into a computer program, subsequence nordinates 

are designated, if necesary, and sequence algorithn program parameters are 

designated. The sequence comparison algorithI then calculates the percent 

sequence identity or the test sequene(s) relative to the reference sequence, 

based on the designated program parameters.  

10095] Erxamples of algorithms that are suitable for determining percent 

sequence identity are the BLAST and BLAST 2,; algorithms, which are 

described in Altschul et al. (1990) J Mo BioL 215: 403-4 10 and Atltscl et al.  

(1977) Nuoic Acids Res, 25: 3389-3402, respectively Softwre for performing 

BLAST analyses is pubicly available through the National Center for 

Biotechology Information (wwwncbisnlmaib gov), Further exemplary 

algorithms include ClustaiW (Higgins D, et al (1994) Nucleic Acids Res 22 

4673-4680), available at wwwebi ac.ukcToos/elustalw/index~html 

[00961 Residue positions which are not identical can differ by conservative 

amino acid substitutions. Conservative amino acid substitutions refer to the 

interchangeability of residues having sirnilar side chains For example, a group of
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amino acids having aliphatic side chains is glycine alane, val inceueine, and 

isoleueine; a gnoup of amino acids having aliphati hydroxyl side chains is shrine 

and thruenine a goup f amn acids having amide cntaining side chains is 

asparainne and gutamine; a group of amn o acids havig aromatic side chains is 

phenyIlaar tyroie and Iryptophan; a group of amino acids having ibasicde 

chains is lysine, arginine, and histidine; and a g of amino acids having sulfur

containing ide chains is cysteine and nethionine.  

Compound'.  

[09 iThe compound names provided herei are named using ChemBioDraw 

Ultra. One sk.ILe in the art understands that the comipound may be named or 

identified using various conmonly weogniaed nomenclature systems and 

symbols. By way of exanpe, the compound may be named or identified with 

common names, system Tdc or rionsvstemnatic names 1e nomnenel azure systems 

and symbols that are cormmonly recognized in the art of chemitry include, for 

example, Chemical Abstract i(CAS) ChemflioDraw Ul tra, and 

internati onal Union of Pure ad Applied Cheistry (IUPAC).  

[00981 Also provided herein are isotopically labeled forms of compounds 

detailed heein. Isotopically labeled compounds have structures depicted by the 

formulas given herein except that one or more atoms are replaced by an atom 

hing a sde d atomic mass or mass number. Examples of isotopes that can be 

incorporated into compounds of te disdiosure include isotopes of hydrogen, 

carbon, nitrogen, oxygen phospborous, ftorne anid chlorine, such as, but not 

limited to H (deuterium, D),L ,H (titium), " C, 14c 1C N X F P S, 

iCI and L1 Various isotopically labeled compounds of the present disclosure, 

for e xanple those into which radiotive isotope es such as H C and C ar 

incorporated, are provided. Su b iopicaliy Taeled compounds may be useful 

in metabolic studies, reaction kinetie studies, detectimt or imaing techniques, 

such as positron emission tzomography (PET) or single-photon emission 

computed tomography (SPECT) including drug or sibsirate tissue distribution 

assays or in radioactive treatment of subjects (ct... h unans). Also provided for 

sotopically abeled compounds described herein are any pharmaceutically 

acceptable salts, or hydratesas the case may be.
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[M099} In some variation, the compounds disclosed herein may be varied such 

that from I to n hydrogens attached to a carbon atom is/are replaced by 

deuterium, in which n is the number of hydrogens in the molecule. Such 

compounds may exhibit increased resistance to metabolism and are thus useflui 

for increasing the half life of the compound when adminstered to a 

mammal. See, for example, Foster, "Deuteriun isotope iffcts in Studies of 

Drug Metabolim", Trends Pharmacol. Sci. 5(12):524-527 ( 984). Such 

compounds ate syu hesized by means well known in the a for xampie by 

employing starting materials in which one or more bydrogens hae been replaced 

by deueiun.  

[001001 Deuteriumn labeled or substituted therapeutic compounds of the 

disclosure mayv havse improved DMPK (drug metabohism and phannacokinetics) 

Properties, relating to absorption, distribution, metabolsm and excretion 

(ADME). Substitution with heavier isotops such as deuterium ay afford 

certain therapeutic advantages resulting from greater metabolic stability for 

example increased in vivo halflife, reduced doage requirements and/or an 

improvement in therapeutic index. An i labeled compound mawy be useful for 

PET or SPEC studies. Isotopically labeled compounds of this disclosure can 

generally be prepared by carrying out the procedures disclosed in the schemes or 

in the examples and preparations described below by substutng a ready 

available isotopically labeled reagent for a non-isotopically labeled reagent. It is 

understood that deuterium in this context is regarded as a substituent in the 

compounds provided herein, 

[01i01] The concentration of such a heavier isotope, specifically deuterium, may 

be defined by an isotonic enrichment factor. In the compounds of this disclosure 

any atom not specificlly designated as a particular isotope i meant to represent 

any stable isotope of that atom. Unless otherwise stated, when a position is 

designated specifically as "H" or "hydrogen", the positiou is tnderstood to have 

hydrogzen at its natural abundance isotopic compositon, Accordingly, in the 

compounds of this disclosure any atom specifically designated as a deuterium (D) 

is meant to represent deuterium
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BT K Inhibitor 

[00102] I sone variations, the BTK inhibitor is Compound AL, or a 

pharmaceucaly acceptahe salt or hydrate thereof Compound Al has the 

structure: 

(Al1) 

1001031 I some variaions, the 131K inhibior is a hyvdrochloride salt of 

Compound Al, or a hydrate thereof. Compound Al mabe sythesized 

according to the niethods described in US Patent No. 8,57,803 (Yniamoto et 

aL) and US 2014/03300 15. Compound Al may be referred to as (R)-6-amino-9

(14b-2yyl vyrrolidin-3-1)A(4henox yphenyi)~7 H-purin- 8(91) one or 6

ama94(3IR)(2-butynol) pyrrolidinyfl]-744phenoxypheny1)-7,9~dihydro~ 

8H -putin-\one. Additonal BTK in1hitors include but areinot limited to, (S) 

6-amino-9-1bua2-ynoylhpyrrolidin 1yl) (4-phenoxypheny'l)7Hapurin

8(9H)1 one ibrutinib (l~[(3RI-[4-Anminc (4-phenoxyphenyl)-111

pymzolo[3,4-d]pyriiidini-1-yl]piperidin-1-yl]prop-2-e.n-I -one), acalabrutinib, 

HM71224 CNX-774. RN486, ONO-4059, and CC-292 (speburtinib).  

JAK Inbitor 

[00104j In some vacations, the JAK inhibitor is Compound B!, Compond 12 

Compound 13 Or Comp1 oundl B4, or a pharmaceutically acceptable salt 

thereof.Compound B1, which may be referred to as momelotinib, CT 1137.  

CYT38?, or N(yai methyl)-4- [2-[4--moripol nyl phenyl]ami no}l4 

pyrimidi nyi] -ibenzamide or N-(eyanomethyl)-(-((4-mUorphtolinophenyl) 

amint~pyrimidin-4-ylI)benzamide, has the structure:
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[001051 Compiound B2, which may b reflerreL to as flgotinib, GLPG0634, 

G1 46034, N-(5-4((1 1 -dioxidothionorpholino)methyl)phenyi)

S1,2,4]lriazolo[1,5-ajpyridin Vilieyclopropanecarboxanide, N-[5-44(i 

dioxo-1,4-tiaCUinan-4 yi)methy}pheny!]-[1 ,2,4]triazolo[ 1,5-a jpyridin2 

yl]cyclopropanecarboxamide, or N15-[44(1 1-dioxido-4tdhiomorphohnyl) 

methyl]phenyl][l 2,4Jtriazlo[ 5i a pyid-y]-eyclopropvneearboxamidc and 

has the structure: 

(B) 
I00106] Compound B3, wich has the (ChemicaA bstrac.ts registry number 

1334298-90--6, may be referred to as 1 [ {3-fluom-2-(trfluoromnethyl)-4.  

pyridinyi] carbonyw}>4piperidin yl}j '~[4-(*'1-pyrrlo[201,3d pyimidin- vI 1

pyrazoh1-ylju3-azetidineacetonhl and has the sirur e: 

B)
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[901 07] (Compound B4, which may be revered to as tofacitiib, 

(3R,4R)~- 4-mithy13-(niethyl-7H-pyrrolo[2,3-d]pyrimidin-4ia-yain) oxo

pieridinepropanenitle or U(3R 4R)-4 methyl1(methy(7H-pyrrol{2,3

lipyrimidin-4-yl)ainn o)pipe-ridin 1yl)oxopropanaitrile has the structure: 

(B4) 

[001081 Compound B5 whih ma be referred to asocitiib or N m( hylsr

(Hr,44-(methyl(7Hprqol o[2,3-dIpyritmidin.4 

yl)ann)cyclohexyN lumeithaneulfonaideu hars the structuie: 

(B 5) 

1001091 (ompound BI, which my be referred t as ruxolotinib (INC424, 

INCiI 8424, JAKAFiu JARAV@, available ftom hiyte Pharmaceuticals and 

Novartis) or (R) Cyclopentyl [4 (7H-pyrolo 2 3-d]primidin-4~y-H

pyrazo-1-y]propaneritrile has the strucmrt: 

(B6) 

[001101 Compound a7 which my b refened t a baraciinib (LY3009104, 

INCB28050) 2-[1-ethylIsulfonyl~3~[4<(7H-pyrrolo[2,3-d pyrimidin-4bylprazo4 

I-yflazetidi-3 -y lace tonitrile or 2--(4-(Hpyrolo[23-dJpimidin-4y)iH 

pyrazol-yl)-vehylsudfonylazetidin3yaetonl, has the structure:
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[001121]omunB8whcmaberfretoa sarii(CM 1 (1(137) 

KT5555, and A 154475) - 29 10,1 12h a hydrO0-hydrox--.  

(hyrdroxymethyi)-.9.methylI (9S 8 1,1R) 9,V2 Epoxy- I f-diindol{1,2,3-fg:1, 

2 1l'-kflpyrrolo[3,4i][i1,6]bzIodazocin ,one has e structure: 

[001 121 Compound BI9, which nay be reernd to as aTritinih (SB 151 orf 

(16E1) 11-[-(1-yrrolidinyl~cthoxv] 14,19 dioxa-526 

triazatetracyclol9.11.12,6 8,12]heptacwsa 

i(25),2(26),3,5,8 10,12(2 /),16,21,23 detcrtne has the structure: 

k 89 

[011] opondB0,whc my ereeredt a T1138/SR3253 

N-er~uyl3-5-ety /e4(-yrldu1y-toy-hnlmnj 

pyvrmidin-4~yaminolbenUzenesu lfonamxide, or N4tWrttbutyl )- 35-methyi2-((4

Jn~(pyrroidin-1-yluiethoxy~phenylv)aminoeyriidin-4

yL)amino)bnzensulfonamide, has the structure:
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Elatericin B, NSC>52177 S,9,10R,*13RJ14R 16R,17R)-17 -((R E')-, 6

dlihiydroxy-6-meith-yl-3-oxohe,,pt-4-en~-2-yl)-2;16-dihiydroxy--4,4 8,9,13,14-

cyclopenta~aphenarithren -0 t(4)-dione. or2,6205ttrhdoy9 

methy41934 0,0!lo stak- I 5 I3 tren 3122-tone, hacs the structures 

tO(B11) 

combination, methlods Is, and articles of manufatbure berein include 

GSK2586184, VX-509, INCB16562, XL019,.NV-BJ-SK805, CEP 33779 R-348 

AC430 CDP-IR23 or BMS 911543, NVP-BK8,"05 , EP3779, as wellJ a s those 

Adilosed in US, Pat, NoY 7,879;844, and the JAK inhibitor cc eti-ae 

polymer conljugates described in U 24 7
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[0016] InC. Some mbden CmPun BI o r a pharm ace, ic allIy accep"Tabl 

salIt therof, is use in combination with C omp 1)oml. A 1, or a, phnnaceuti CallyI 

acceptable salt rhyat therof, In Other emoietCompounid B2, or a
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pharniaceutically acceptable sai thereof, is used in combination with Compound 

Al, or a pharmaceutically acceptable salt or hydrate thereof, in yet other 

embudimnt hN Compound B33, or a phannaceutically acceptable salt thereof is 

used in combination with Compound A , or a pharmaceutically acceptable salt or 

hydrate thereof In yet other embodiments, Compound B4, or a pharimaceutically 

acceptable salt thereof, is used in combine i on wib Cormpound Al, or a 

pharmaceutically acceptable salt or hydrate thereof In yet other embodiments, 

Compound B5, or a pharmaceuticlly acceptable salt there, is used in 

combination With Compound A 1, or a phrmceutically acceptable sait or hydrate 

thereof in still another embodiment, Compound B6, or a phannacutiically 

acceptable salt thereo, is used in combine wiit Comnpound Al, or a 

pharaceuically acc ptable sal or hydrate thereof In another embodiment, 

Compound Bt or a pharmaceutically acceptable salt thereof, is used in 

combination with Compound Al, or a pharmaceutically acceptable salt or hydrate 

thereof In yet other embodiments, Compound 138, or a phannaceuncally 

acceptable salt thereof, is ised in combination with Compound Al, or a 

pharmaceutically acceptable salt or hydrate thereof. in further embodiments, 

Compound B19, or a pharmaceutically acceptable salt thereof is used in 

cobiuation with Compound Al, or a pharmaceutically acceptable salt or hydrate 

thereof In yet other eibodiments, Compound 1310, or a pharnaceutically 

acceptable salt thereof, is used in combination with Compound Al., or a 

pharmaneuticdly acceptable salt or hydrate thereof in other embodiments, 

Com pound Ill L or a pharmaceutically acceptable salt thereof, is used in 

combination with Cornmpound Al, or a pharmaceutically acceptable salt or hydrate 

thereof.  

[00117] Refterence herein to "ompounds B1 -BI1". "B I to BII "V or "B1 

through B1" is understood to incide t ful group of B1, B2 B34, B5, BO, 

13, B8, [9 B10 and 1311. Compouinds B - B11 are cormnercially available or 

their methods of synthesis are gernetally known in the art, For finance, 

tofati m ay be prepared as described in I S. PatentN . 6,956,041, filgotinib 

may be prepared by the methods se- in U.S. Patent No. 8,853240 and [S 

:201310225398Ak [ N'CB-0391 10 (INiCB 391i10) may be prepared by the methods
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seen in US 2011/112662 and 'S 2015/1246046 peflenib may be prepared as 

described in U>8. Patent Nos. 7,879,844 and. 879140, and moneiotinib may be 

prepared as described inSS Patent No 8 486,94L 

100118] In one tebodiment the JAK inhibitor is selected from the group of 

noneofinib (CYT0387), ruxolitinib, fcdratinih, barictnb, estaurtinib, 

pacritinib, XL019, AZD1480, LY2784544 BMS91154s and NS018: or a 

pharmaceutically acceptable salt theref in one emhodiment the JAK inhibitor 

is selected from the group of TG101348 18124, and INCB3391 10 CFIZ868, and 

GISK258:61 84, or a pharmauticallty acceptable salt thereof. in another variation, 

the JAK. inhibitor is monelotinib, or a phannaceuically acceptable ide 

salt thereat In another riaon, theJAK inhibitor is ilgotinim, or a 

pharmaceuically acceptable salt thereof 

ASK I Inhibitors 

100119] In some variations the ASK1 inhibiing compound is a compound of 

Formula I 

Wherein: 

it is selected from alkyl of 1 10 carbon atoms ialkenyl of 2-10 carbon 

atoms akynl of 2-10 carbon atoms, cycloalkyl of3-8 carbon atoms aryl, 

heteoaryl, or hWocycl all of which ar optionally subitued w ith 1 2 or 3 

substituent eece fium halo, oxo, alkyl eyeoalkyL heteraci aryl, ryloxy, 

NO, R$ -C(O)R OC(O)~R -OC(0)-O-R6 -C(0 )N(R)(i) , -R 0)-Rt 

-S(=0)>RP-S(=0)\( )(R), -S( =0) 0 R -N(R)(R ) N(R)-C(0) R' 

N(R)-C(O)--R" -.N(R ) C(=O)N(Ry(R) N(R ) O)2-R CN, and -OR ; 

where alkyl, cydtoalkyl, hterocyclylt hni and phenuxy are optionally 

substituted by 1,2 or 3 substmens selected from alky, oycloalkyl, aikuxy 

hydroxyl, and halo;
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wherein R1 and R are independently selected from the group consisting of 

hydrogen, CC al, cycloalky, heterocyclyl ary, and beteroary, all of which 

are optionally substituted with 143 substituents selectd from halo, alkyl, mono- or 

dialkylamino, alkyl or aryl or hetermaryl anide N lower alkoxy, -CF-; aryl and 

hetemary; or 

RP and R wh en taken togethwihdi the nitrogen to which they are attached 

form a heterocycle; 

R2 is hydrogen, hado, cyano, alkoxy, or alkyl optionally substituted by halo; 

RW is aryl, heteronarvl, or heterocyclyL all of which are opoionally 

substituted with one or mre substituents selected fromn alky of 1-6 carbon atoms, 

alkoxy of 1-6 carbon atoms, ycloalkyl of 3 carbon atoms cycloaikylakl, aryl, 

arylalkyl heteroary4 ieeomyalkyl, hetercyl btrocyllayl, halo to 

NO, haloalky, haladkoxy, -CN O R -OC(0)-RP 0C(0)-0-R -(O 

N( )RI, S-R -N(R)(R ) S(=OflR& S(=0)R , -( OYrN(Ri(R )( 8(0) 

O-R NR )-(0Q) R.' N(R) C(=O)N(R)(R )m N(RC)(()-0-R N(R)~ 

(=AN(R)( ), -C(O)R -C()O0R C(0) N(RN)( ), a (R)-S(O)2-R , 

when the alky, alkoxy ycloalkyt aryh hetearyl, or heterocycly] is fourth 

opionally sustiuted with one, or more substituents selcted fron halo, o -N0? 2, 

alkyl, haloadkyl, haloalkoxy, -N )(R), -C (0)Rk -OC(O)-RC, (O)-N(R)(R), 

CN, -O-R loalkyl, aryl, heterrylNi, al hete rc ydyl; 

wth the proviso At the h ternaryl or heterocyclyf moiety ncl udes at least 

no ng nXi atomn; Xt XX X X X nd Xi are indepen&knilyC(R4 

or N in which each R is indepenentl hydrog, hydovIyL, hal, alkyl ofl-6 

carbon aioms, alkoxy of 1-6 caron atorms, or cycloalkyl of 3-8 arbon atoms, 

aryi heteroaryl, heteroeyelyl halo NOs hloalky-0 haloalkoxy, N, K -R S

K -NR)(R' ), S(0)a~ It (=0) 1$i. S(0)N(Rt( ),~ ~=0)-0-R K N(R1 ) 

C(0)-R -N(R)-(O) 0 R N(Ra )C(=)NUt)(R ) (0)-R-C(0)- -

C(0)-N(R,)(R ), -N(Rt) S(=0)rR wherein the ailkyl, cycloalkyl aryl bcteroaryl, 

and heterocyclyl is further optionally substituted with one o more students 

seteOOWd fhom halo, oxo, -NO* , -C 01 4 N(R ) -C(0)Ri -C(0)-0 .

(0)-N(RC)(R'), ~-C1N, 4COR'; or
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Xand X or Xand XNare jmed to provide optiomally substituted fused 

aryl or optonally substituted fused heteroary; and with thei proviso that at least 

one of X and is C(R4 ; at least two of X!X X, and X0 are is C(R); and 
\and X, -a at least one ofX 4 X X X is N or a pharmaceutical 

acceptable salt or hydrate &hereoft 

[00120] An embodhnent within each of the methods herein in which a 

compound of Formula I is used comprises use of a compound of formula 1,as 

described above, or a pharmaceutically acceptable salt or hydrate thereof, 

wherein RW is selected from the group of: 

N N- NN 

NN  

N, 

N, 
NN NN 

RR 

N > N 

N NR N 

Nj 

N 

N N 

Nf NpN 

NN 

INN N 

N and I 

NJ/ 

wherein:
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R" i selected fiom hydrogen, aikyl of 1-6 carbon atoms, or cycloalkyl of 

3~8 carbon atoms, wherein alkyl and eycloalkyl are optionaily sibstitited by 

hydroxyl or halo 

R$'2 is eletd frm hydrogen, alkyl of 1-6 carbon atoms, or cycloalkyl of 

3-8 carbon atoms, -S(=0)-R or , -S()Ri wherein the alky1 and cyeloalkyl are 

optionally substituted by hyrl or halo.  

[00121] Another embodiment comprise usle in the methods herein of a 

ompound of Fonmula L as described above or a pharmnaeutically acceptable 

salt or hydrae thereof in wMh \ \ and V are all N, and X X2 X Xand 

X8 are (R' This embodiment includes compounds in w "hi R is optionally 

sub uted aMlkyl of from 1 to 6 cbon atoms, olly siitte eycloalkyJ of 

fro 3 to 8 carbon atomsi.or an opionally subsitued et.roeyclyl particularly 

whni the optional substituents are 1, 2, or 3 substituents chosen froi hydrovxyi, 

halo, or cycloalkyl of from 3 to 8 carbon atoms, Within t1he mbodnen another 

embodiment includes compounds in wich RP is opUonlly substuted arl, 

optionally substituted hetowryl o; optinally sub titutd hewteroycvyL whaeein 

the heteroaryl or heterocyclyl moieties cantain, 1, 2, o 3 mr -itogen ttotns, and 

the aryl, heteroaryl, and heterocyclyl noieties are optionally substituted by alkyl 

of from 1 to 6 carbon atoms, cycloalkyl of from 3 to 8 cro Moms haloe .yano, 

or .RP in which alklyi and ccloalky are opionally substitd by hydroxyl or 

halo. A preferred group of R moitSs includes tho non-imting example 

described above 

[001221 Another embodiment includes use in the methods herein of a compound 

of Formula I in v'hich X and X are N. and X N, X , and are 

C(R4 T his groupl includes compounds in which R' is optionally substituted 

alkyl of froo I to 6 carbon atoms optionally substituted. c0ycloailkyl of from 3 to 8 

carbo aton or opytonally substituted heteroIycl p articularly where the 

optianal substituents are , 2, or 3 substituents chosen frol hydroxyl halo, or 

eyeloaIllI o from 3 to 8 carbon atoms. Within is a subgroJ) u p includes 

compounds in which R is optionally substituted aryl, optionally sstuted 

teteroaryl, or optional substituted teteracyclyl, wherein the heteroaryl or 

heterocyclyl moieties contain or 3 nitroen atoms, and the aryl,
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heteroaryl and heerocyclyl moieties contain 1, 2. ,or 3 ring niomgegn atoms, and 

the aryl, beteroaryl and heterocyclyi moieties are optionally substituted by aikyl 

of from I to 6 carbon atoms, eycloalkyl of from 3 to carbon atoms halo, eyano, 

or -OR in which alkyl and eycloalkyl are optionally subsiiuted by hydroxyl or 

halo.  

[00123] Another embodiment provides use in the methods herein of a compound 

ofFor multa I in which X and X.i re N and X X X1. XK.' Xt andX arc C(R4) 

This group includes compounds in which RI is optionaly substied alkyl of 

from 1to 6 carbon atoms, opitionailly substituted cycloalkyl of from 3 to 8 carbon 

ators, or optionally substitd heterocyclyl particularly where the optional 

substituents are 1, 2, or 3 substituentschosen from hydroxyl, halo, or cycloalkyk 

Within this group, a subgroup includes compounds in which R3 is optionally 

substituted aryL optionally substituted heteroaryl, optionally substituted 

heteroey I lyl, w rin the heteroaryl or heterocylA moieties contain I. 2, or 3 

ring nibrogem atoms, and ihw aryL hetroaryl, and heterocyclyl moieties are 

optional substituted by alyl of from I to 6 carbon atoms, cycloalkyl of from 3 

to 8 earon atd, halo, cyano, or -OR in which the alkyl and cyloalkyl are 

optionally substituted by hydoxyl or hailo 

[00124] Another embodiment includes use in the methods herein of a compound 

of Formula I in which X, is C(R%, This group includes compounds in which R 

is optionally substituted aikyl of from I to 6 carbon atoms, optionally substituted 

cycloalkyl of from 3 to 8 carbon atoms, or optionally substituted heterocyclyl, 

particularly where the optional substituents are chosen from droxyl lo or 

cycloalkyl of from 3 to 8 carbon atoms Within this group, a subgroup includes 

compounds in which R) is opionaly substituted heteroaryl or optionally 

substituted heterocyclyl, wherein the heteroaryl or heterocyclyl moieties contain 

1, 2, or 3 ring nitrogen atoms, and the ay, heteroaryl, and heterocyclyl moieties 

are optionally substituted by aikyl of from 1 to 6 carbon atoms, cycloalkyl of 

from 3 to 8 carbon atoms, halo, cyano or OR, iin which. the alkyl and cycloalkyl 

groups are optionally substituted by hydroxyl or halo.  

[00125] The ASKl inhibiting compounds for use in the methods herein include, 

but are not limited to5 those compounds named below, which may be prepared by
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the methods deicibed in US. Patent Nis 8 552,196 and 8,42,126 which are 

incorporated herein by reference: 

54-ifiluoroi phenyY)N4(3 4-muetbhH,2,4A4riazol3 

4iidazo[ 1 /2-a ]pyriirBy)N-34-ethy-4H-1 ,2,4-riazl 

yl)phenyl) piciirude; 

4 ( (-inopy ri,244hiazoL3 

ylpenlWicolinamid e; 

N43 1 1(4-m4etl-1,24iazol-3-yl)phenyl)-5-phenytnicotinamide; 

N-(~( 4-cyclopropy1~41,24tazl3ylpey)-1hnypcliaie 

N-(3(4-(tetrahydio-H pyranA-yI)-4H-1i,2,4-triazoli3-yi}phenyl)-4 

iprdr A2 carbhxamide; 

2 hydroxy~4(3-(4-methl~4H1- 2,44riazolb3-yl)phenyl)>6 

phen~ylpyrimidoine-4-carbo'xmide; 

N~(3~4-cyclopopy-4H1,24-triazok3yfphenyl )-3,4tpyridie

carb~oxamfide; 

N-(34-cycopropyl4i24-mazol3yv~phtn~y4(:i-imidazol-1.

y1)picoelinnmde 

N-(3-(4-me.thy l-12, i nazQl3tyiphen~yl)-4-phen~yipicoiinamlid(e; 

bipyridine-earboxamide; 

NT*(34-cyclopropyl-4H-i,244riazol~3yl)phenyl)-4 (11,21 44triazoLi 

y)picolinaid~e; 

NK(3j4-methyl4- 1,2 4Iriazob3-yl phneiyli tphtnylpielinafmde; 

N-(34-(2-actamidoethy1)-4Hi,244rIIolaylphenyl) 34tbipyridine~ 

carboxamide; 

N' 3-(4-mnethy1-4H-1V24-riazol-ylphenyA)-4~(4-mhypipe)razin- I

yl)picoiiiamide; 

N-(34emethyl4H-1,2,44triazol.'-vy)phenyl)-2, 3-bipyridi& 

catrboxam)ide; 

Ni-(3-(4-metthyl-4B-12,4trazol-3y )phenyl)-4-xnorpholiniopicolinamnide;
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Nq3(44incthyh-4H. -ti i d3 AyPpeyI}-* 

N) N4"3}-4c(1chroy'pru- a2,4 ,24-azol-'3 -,,lp jy.-yi )phe i3,4> 

cabipv i e ;-ab~a 

btpyi Idine-T -carboxamiTUC 

N (3 4inerhyP~f4,44AazoL31)pheny1)-3,3 -oxiprin-1 

.YJcaboxinaido 

bipyrin >Y arboxamide; 

4:3344rnietbvb.4ldti I 2,4-triazo3iphn143oxi az-3

YI Pey)piciinani de;ll 

(ZN(-(4zycioproyI?- r-1-Ai{i2/4na 4b-rclphe I)pl)OetIioy34t 

hipyndue ' icaroan; e 

I m,i inunoyrrohdi4-n fi yi>N (34 aehy-43-i .2p14iazc-3*4-bpyiie, 

(RVl N4344 ,Ahx py I 5l2,4 riazol -3 dphednbi>3A - 4' 

bipyridin4-6yi carbanate;
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(S VN-(3 4-(2-hydroxypropyl )-4H- 1,2,4azb3yi)pheony)3,4% 

hipyridine-2 t oxamide; 

4-(1-methy! llHiidazoilIyl)-N43-(4~methyl-4H-i ,2-triazoi-3 

ypl) 1lyI )picolinamnide; 

N~(3 4-e copropyl-4f I,2,44riazol-3-ylpheny)4-(I-methyl-IH 

imidazolb-I-yl)picolinamide; 

'I4(iHi-benzo~d] imitdazol- A-N(3 (4-cycopopy4H1g 2, 4triazo1-3

yi)phenyi)picoinamid; 

N-(33-(4-cyclopropyl-4-11,244riazol3-yl)pbenyl)4 4

dimnetboxypyrimdi N S-yflpvoliamide; 

) N(3 -(4-(1droxycylRopvlmethy)-4H -1,2r,4riazoh3-yl)penylI

342carboxa nide 

6-cylprpy. N(-(4-ypropyl-4 I,2,4riazolyRlkheny)-3A bipyidin-2carboxamide; 

N (3(4-cclobutyb4HL-1 2,44~riazob 3-ylhnyl)t34ipridine--2> 

carboxamide; 

N t(3d4-cyclopropyi-4HL I,2,4-triazol-3 yi)pheny)-3,4 t bipyridine-256 

dicarboxamiide 

(S)VN.4(411 1 -rifloropropan2-y1>4H1-,2,4-triazo-3-yl)pheny)-3,41' 

bipyridine-24 earoie; 

N-(3-4-cycoiy-4H-1,2,4-riazoIl3y)pheny5i3,4<bipyridinie-2% 

carbo xam ide; 

N-(34 4-cyclovpropyl-4Hj ,2,44tiazol-3.vyphenyl)>6-(trifluoromnethyi)

34 Inpyridie-2 '.arboxamide; 

N t(3-4-ceyclopirpyb4H-1,2,4-triazoP3yil)phenyi)-3,4 'bi1pyridine-25~ 

dicarboxamfide; 

N43-4-eyclopropyl4H-1,2,44nrazo3y)pheny)442-methyxiH IN 

imnidazol yi)pi colinamde;
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bipxy K) ine . 'tabo vrnidc, 

N(4coi 4yl4ioi-41 24-ti~o-traoy~pey)~,' 

iidazoi- I -yl )picoiinarnide; 

N(4 ylp .,...4i.a.oi-3 1)py6-o 3,4% .bipyiidinc-2 

carboxandde: 

2-anin-NK3 dtycopyl -411- 2 1- riazol -3-yilphen3-ylY-3j 

b~ipyv dint.e-2-arboxarnite 

imdailIy1)picolinamidle: 

N 43-(44(1 82Sroptnetlcyc,-~ iooy1.4i 2,Aizi33ipey}34 

Nq43-4"yci opropyid-4HiI 2~rao.31pey 2mtoy34.  

biylpicina2' -croari 

1NA3 N4cyclopropy*-fl : ., n'o3yIpey> 4ti wontv) 

car1bipabnc abxaid
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6-chlo[325 4 "terpyridine-2"-arboxylic acid[3-(4 -cyclopropyl 

411-1241 i 3-yl)-phenyl~amide 

N43-44-cyclopropyi~41-12,4~riazol-3-yl)pheiyl)--6-(pyrriin-1 -yl)-3,4> 

bipyridine*-2 ' -Carboxamide; 

N~(3-(4-ycl oprpyi 4I H I 2,4-triazol--3-yliphenyl) -5 (tri fluoromnethy 1)-3,4 

bipyridi ne - arboxamnide; 

N4341-cyclopropyi l imi dazoley)phenyl)34-bipyridbne.  

carboxamide; 

N13-4-cyclopropy.4Hi- 1,2,4-triazol~3-yI~phenylV4 1 ,2-dimethyl-i H

imidazot S-ylpicoiinaimide; 

4.411 -bnzo[ d] 1 2,3]wiwzolyl)-N-(3-(4-cyclopropyl-4-1 I 2,4tiazo-3

yl~~phenyl)an piIiaie 
N--4yilprpy141,2,44riazol3-ylpheny)4-(4sulfamoy ipheny I 

)picolin-amide; 

5 N-3~(4 -cyclopropy 4H-1,2,44riaz-3 -y)phenyl)-5-methoxy3 4A 

bip fpyrid cfarboxamn1ide; 

N-(344-cyclopropyl--4H-1,24riazol-- )pheny'i-6-fhuoro-5-methyL-3,4 

hipyridinei2 eaCbOXamfide; 

N-(3-{4-cyclopropyl-411-12,4-Ariaza-3-ylhphenyY)-5f1uoro-3,4 

bipyridine- carlboxamide; 

N ( (4-cyclopropyi-411 ,2,4-triazo-3 -yI)phenyl)-2-maethyl-3,4'

bipyridine-2 .arboxandde; 

N 43-4-cyclopropy4-1,2 ,44-riaztoL3 yiwphenyI)-4-(4,b 4-etrahydro

N (3-(4-yclopropy Il4H-1,,4driazob-3.-y'i)phenyl ).-4-4.

(Nmnethylsilfamiyl)phenyl) picolinmde; 

hipyridine-2'dniarboxalide 

N-(3~(4-cyclopropyi~41,2,4-triazoi-3-ybphenyiv-4--pyrazin

N-(34-cy'copopyi-4H~1, 2,44riazob-3-y1)phenyI>)-(4

(Nisopropy)lsulfamnoyl) phenyl )picalinamide;
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chloro-N.'(3.(4-cyeoplopyl.4H112.miazolayi)pheny!) 3,4>bipyriine

2carboxamide; 

4-(1lHbnzo[ duimidazo1l-yi)-N-(3 (1 -cycopropy llxniidazob&

Y)phenyIl)picolinamide; 

6-cycl opropy.-N-(64(4-cycopropyHI 12,4-triazo)-3-yridii-2yl)

114 44wwh y1 
3,4-bipyridino-2 ~ carboxam ide 

N-(344-cyclopropyl 41,2' 4-triazoi3-y!)pheny

(methylsulfonyl)phenyl)picolinamide; 

Nq (3/4eyelopropyl-4H 1,4-riazo3-yl)phenyl)-4-(isoquinolin-4

yI)picoilinamie; 

N(644-cyclopropyb4H4 i aol 3-yl)pyridin 2-yl)-444

(methylsulfon)bphny)picoliamide; 

N-43-(4-cyclopropyi 41H-124 Uiazol-yl)phenyl44(2

(miethylsulfnIyl)pi icolin.aide; 

N-(3 44-cyclopropyl- 4H1,2,44riazo-3-yl)phnyl)4~(1,5dirnetyl iN 

pyrazol-4-yl~picolinamitde; 

6-cyclobuity-N-(3-(4-cylopropyi4H-1,2,44riaMb3-y)phny)-3,4> 

bipyridie-2' carboxamnide; 

N-( (4 -cyd~opropylb4-1/i2,4Itiazo-3 -yI)phenyJ9)4isopropyi-3,4' 

bipyrtid ine- carboxami~de; 

N-(3 (4-cyclopropyi-5H-1 ,2,4-triazol 3ylbpbenyl)-44-4 

(mnetylsulfonyl)phenylpicolinamnide; 

N-( 4-cyclopropyl-41, 2,4-triazola3yl)phenyl)Y-6*(dimethylammno )-3 4' 

bipJyridine-2t carboxamnide; 

N-(3-4-cyclopropy*4HI-1,2 ,44tri a;KoI3-yl)phenyl)~4-(pydidin-3

yi)quinoline-2-carboxamide 

N-(3-(4-cyclopropyl-4H4,2,4-4triaz)1..3-l)phleny)-4-.lipyrroio[2,3

b]pyridin-5-yl)picol inamide; 

6-cyclopropoxyN(. (4-cycl opropyil 4H 1 ,2,4fri azob3-y1l)phenyi)-3Y 4 

bipyridine-2 'carboxamide; 

N-(3-(4~cyciopropyl-4H1-1I 2,44tiazol 3-yi)ph4enyi)-441& Himnidazo[ 4,5~ 

bjpyridinbyl-xi picolinami~de;
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Nd(3(4~cyclopropy~4H-1'2,44riazob-3-y1)pheinyl)4-i pluro-3 4 

bipyridine-2'carboxamide; 

N-(3-(4-cyclopropy411 4.-riazol-3yphenyl)-4'42 

cx oimidazoldin -1 -yl )phenypiclinamide; 

N--(4cycopropyl 4H1-1,t4-nrazo3l-3yJphHenylh4-3iidaz[ 4 , 5-I 

)]pyridin3yl)picolinamide; 

N-(3-(4-cycliopropyl-4Hr12 ,4tri azol-3-yv1)pbenyi)>6isopropoxyu3 ,4 

bipyridine-2carboxamide; 

N-(3-( 4-cyclopropyl-41I,2,4-triazol3 y)pheny1)-6-et~hyl-3,4 bipyridine 

N 3 (4-cycloprwopyl 4H1 l 244tiazo-3-y)phenVyl)144-lHimiazI[4,5

c]pyrid i-1-ylpi~olInamide 

6iydibutoxy-N-(3-(4-cyclopropy-4H-1,2,4-trazol3y)penyl)3A 

bipyridne 1 0carboxamie; 

6-cyopropyhN-341ccyopropyi-I. -imidazol5 yi)phienyI)$3,4< 

bipyr idine-2Cdl3arbxaideC 

N-(3- (4-cyclopropyL4H-12 4riazol3-yiphenlyl>4-(qinln 

N-(344-ccopopyl-4H-1,2 244riazoil3 Iphenvl)-44

(Ntyelopropylsulfamoyi) 

phenylI)picolimauide 

N-(3~( -cyciopropyb 1H-iinidazol.5y1l)pheny)-44(quinohfna3 

ylypu icainmido; 

6-cyciopentyl-N(3-(4-cyclopropyl-4Hi-1i,2,4-tr1iazl3-yi)phenyl)-3,4< 

bipyidine~T-arboxamiide; 

N-(3 4 cyciopropyL4H- 1 24-triazol- yI)phenyI)4imi~dazo[2, 1-b] [1 

N (4-cyclopr1Opy)41,21 ,4dtiazol-3-y1bphenyl) 445 

cy'clopro pylpyrazn-2-yvf)picolinmde; 

N-(344-cyclopropyi-4Hi-1,2,4-triaz oeylv)pheniy)6-(1-methyl-2

oxopyrrolidin-3-y)3,bipyridine2-~CarboYXamifde;
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yl)phemyi)picolsn inide; 

6-cyclop! oplN-({Y(4-cyclopropyi -4l112<4ao3--ipey I -1oo 

3~ bipyri din6 i box mide 

6-ccvdoprupy -N-(3 -4 - xelopropvb-4lti .2 4-triazo1-3 -y)pbleny)2 1J

bipyt ili. 6. cabir do, 

r £ vclopwopv! N-( -,3 d O , (iL ,,,,)QrcP- 4kI-I 2,4-riazoI-3-yI)phen~ii2yI/l)

2, bipy i 1w carboxan d 

N43-0(4-ycioprc'p} 111 1 

7 -teorropvipyrtdin i3iyaz4 di5-c orobeuianude: 

(S c clopropyN-( 2,(4-cyctl-5o yly4-4 4-cyloiya414,,-yi 

6-.cycio(.propx I -N-(6 .(4 cyc lopdroxd-4W 1 ~t2y)4l ,triazol-3 ijy x-2-
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4-chloro-N-16-4-cycopropy[~4H1 2,4-tiazoV3-lpyridin2w i)K -(6

cyclopropy ipyridin-3-y )- oro benzanide 

0-eyclopropy lN-(6-(44 (2S,3 R )-3-hydroxybutan-2-y1)4 i ,2,4

triazo-32yl)pyriin-2y I)-3,4tbipyridine~te arboxamide; 

6&cyciopmopy PN~(6-(4 ( (28, 3 S) Ihvdroxybutan-2*y 1>4 iH 4.4 

triazob3-yipyi1din-2-i)- 4ipyridine-carboxamnide; 

6-cyclopropyl-N-(6-(4-(1 -(pyrrolidin-Iylpopan-2yl)4 H- 12,4-triazol-3 

yi)pyridin-yl)-3,4 bipyr idine-2carboxamide; 

N-3-4cyclopropyi412,4-triazoL3yl)phnyI>)-4(2,2,2

trifluoroethyl)-I H-pyrol o[3 ,2 b ]pyrt idinnb-xpiCOlinamide; 

N (3-(4-cycoprpyl 4H-1,2,44iaza-yl ~iphenyl) 4 (-(isoppy-1-

pyrrmo[3,2-b jpyridin-6-yl picOlinamide 

S)-6-cyclopropytN-(3-4-(3,3dimethibuan-2-l41,2,4-triazol-i 

yflphenyvl)-3,4-bipyridinecab oxao\mide; 

@-cyclopropybN-(6 4-(1methylpiperdin-4-yl-4H-i 1,2,4-triazo-3

yi)pyidin-2-y)-3,4tbipyrid in 2 eabox-amide; 

N-(3-(4.-sec-butyi 4H-1 2,4razol-3y1)phen~yl)~6-cyclopwoyL3%4 

ipy idi ne -carboxamide; 

(S)-6-cyclopropyN-(3-(4 (1-cclopropyltl}*4H1-1,44r~iaz4-3

yI)phenyl)3 4 b-ipyidine-2 Carboxaide;4 

6-cyciopiropyl-N-(3 (4-(pentan-3-ylv*4H1-1,2,44riazo.3 yI)phenyl)-3,4

bipyridineaIcarboxamide 

(S4) U6-cycloppyN (3-(4-( methoxypropa-2-yh4)-H 1 ,2,44iazoh3 

yl 4phenyl)-3 4birpyridine-2 carboxaide; 

6-cycl~opropyl N (6-(4-cycloprropyri4Hi-i,2,44riazoii3-y)pyidi v2-yi)- 

methy-3 4-bipy rin-2 ' carboxamide; 

(S)- 6~cycloppyN1644 fmetop)Oropaim2-y4H-1 ,44-tilazo

yi)pyridn 2-y) dine-2taboxamide; 

(5)-N-(3-(4-seembutyL4H-i,24-triol 3y-vfphnl-6cycopropl3,4< 

bipyridinc-2 -Carboxamnide; 

tr iuorolm1et choxyethyI)4H imidazol-1-yL)benzamide;
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(6-(4-yclopropyl-t4H.124-triazoiliyl)pyridin2y)-4~(6

cyclopropylyridin-3-yl)7 ,8-dhiethyl quinoline-2carboxaide; 

(S6cyclopropyN N(ml{3~((3mehlbtanv-2-yl)-4 I 2,4-tiaol3

yI)phenyl)-3, biyuin- uabuxaide;t 

(R 6-cycloprop)yI-N s(3~(4- 26~dimnethylphenoxy )propan>2-yiv-41

1 ,2,4-triazol-3-yl;phenyl)-3,4 bipy tridne2 arboxamide; 

N-(344-cyclopropyl 4H-1,2,4-triazol-3-yl)phnyl>416

cyclopropylpyrdin- 3-y))- dimetbhquimn oin- boxamide; 

3J4-ciycopropy- -iuidoio-4\I,-yN (-(4-cydopropy41-2,4-itriazol

1,2pyrii 2 i)a lpidein-ltb en(amide; 
4-4hycro Ic(pylHI-dl yl)4a 4-eycoppyl4H 14 tiaz 

3bywpyridin1-2) 'qu !1nin eaboxamde; 

N6 -(4-cyclopropy4 IH -1 2, 4-trazol-3-y)pyridin-'2-yI)~ 44-6 

cyclopropylpyi-din 3lylquinolineaarboamide; 

N4~6-(4- cylopropyJ-4H-1,2 4 -riazoli-y)pyrndin*2-yl)Mb6

cyclopropylpyridin 3~y( id1oIObenzamide' 

(S)-6-c.ycloroepyiN3 ( 1, 1, 14ifluoropropan-2-yl-41- I,2,4-*triaz.-3~ 

yI)phenyi) 3,4 bipyridne-2'~carboxamnide 

(S )ter batyl2(3~(3-(6-&ccopropyl-.3,4'bipyridine 2~ 

carboxaiudo)phetny)-4H-,2,4-triazoV4-vl )propanoate; 

( 3(4-cyciobutyl~4H- 1,244tiazol-3-yi)phenyl)-6-cyclopropyL3,4 

btipyridine-2"5-carboxamide; 

(8)-6-cydiopropyle(3s-(44 -(sphi ylethyfl)' 4H-1,2,4-triazoh3y!)phenvyy 

3,4 ~bipyr idine-2 caboxamide 

6-cycltoppyNN( 4-isopropyi-44H-I;2,4-triazob3-ylpheny1)-3,4> 

bipyridinal '5arbox ide; 

3(-ycloprospyb l1-imidazobL-yl)-(6-(4-isopropyil-4H-1i,4-riazob3

yvhpyridin-2-y1)benizamide; 

N46~(4~eycopropy-4H1-1 2,244riazoI 3~yl pyruiin-2.wyv4-4 4(2,22 

trifluorol-hdroxiyethyl)il sim-uidazoli-yi)picoiinamide;
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(S)-3-(4-cyciopropy I -Himidao~yI) N6-(4-1-phenyl hthyl)-4H-1,2,4

triazol - yi)pyridin-2 -yl)beiv nzaide.  

N (3-(4-cyclopropyl-41,2,44triazoi-3-yi jpheniyl)-44(2,2,2-trifluoro-I 
hydroxyethy)- 1H-Limiaziobl1 yl picoiimamidet; 

N-j( -cytlopropyl-IH -nmidazob-yl)pridin 2-yv)-4-(4;5-imthyl1-l 

imidazol-i-yIjpiolinanide; 

N~(6(4-yclpopyi41,24rizly prd1y)~~4(222 

trifiuio1 lhydloxyethyfl)~1H -imidazoIb1-yt~benzamnide; 

N-(I 6-1yelopropy-1H I-inidazo-5-yl)pyridin-2-yI)6-(2- benzamide; 

hydroxyprpan -2yl4 bip)yriditn-2tarboxamide; 

(tcyclopropyi l11 - -dazo& I yl-N46-(4-cyvclopropy -4 l,2-,4tizoA 

3-ylpyridin-2-y 1)- -ethy lbenzami 

N-(6~(4-cyciopropy-41U1,2,4 riazol 3-yflpyridin-2-yl)-3(4 5-dimnethyb 

1 Hmida tzoi l-ylbenzamide; 

N-(3(4-(eycl opropylithylv) -411-1,254 triazol-3 yl Jphenyl) ;- 4 bipyridin 

carboxamide; 

4-(4-cyclopropy2 methyl Him idazolIy):N (3-(4 yciopropyl-414
1 4 triazoy 3-yv hei pI olinaide; 

4-( 4 -cyclopropy2-methy1 4 111 midazol1yI)N(6-(4-cy:lopropyl4Hl 

,2,4iolyvlpyridinz2-yl)picolinaid e; 

4 4-cyclopropyvlim ~ ijda l1y)I -3-(4-isopropyvi411,2,44triaznil3 

yiQheylpiolmde;p-41 

4-(4-eiopropywlH-rimidazol-yl) N (3-(4-( cycLopropyhnethy])-4I 

1,2 4 ,44 io bpheny' piiCOlinaide;tit 

4441-cyclopropyl-iidatztol.iyl)N~(3-(4-(1 -phen.Iyiethyl4)-4H12,4

triazolayl*.phenylI)picoiinumide; 

tetrahtydro- 1 H-benzo{ r djimido yi tcolinamaide; 

N-(6~(4-cyclopropylb41,2, 4-tiazoi-3-yi~pyridin-2-vI)4-(4

(trifiuoromnethyl)-1HN -imiidazoh 1-yl)picoiiunmde; 

N-(6--(4--cyclopropyh 411-1,2,4tizl lpyii-2yl)-4(4 ;5A7~ 

tetrahydro-l1 benzo( djlimi dazol -1 -yl benzamide;
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1~(3-(6-(4-eyclopropyb4Hli12,4-tria-3-y1~pyridin-2

ykarbamcvyl)phny) nmtiyl -1-iJidazL.4~carboxylcacid; 

(S a(4-eyclopropyl-3H-imidazoiIkl)N64-(641-phenyvethyl)-4H-i ,214 

trizol-y3)pyridin 2vylhbenzai; 

6-CycloTprpyN(6-(4-cycopropyl-4'1 ,4triazo3ypyridin2y)5K~ 

nmethy-3,4 bipyridine-2t carboxaide; 

(S)34( 45-dimethyl-IIlHi alyl)-N-(6-(4-(1 I ,14trifluoropropan-2

yi}-41i-lI,2.4-triaz~olayI ,pyridin yi)benzamiide; 

N-3-(4cycloprpyl 4H1,2,4.iopr J. 4 I ey)riazol-3-yl) -thypyrimidin5 

y1)picolinanide; 

(R{.-(4-cyclopropy-imidazoi-y)- (4 -(1, 1, i-tri-fluoropan-2~ 

yl >4i-i I,24~ 4 eizl yflphenyflpicoli namide 

N -(3 4( cyclopropy-4H1- I2,4-triazol - yij)phenyi)-5 ethyl-3,4 bipyridine

2 carb oxamid e; 

6-cyciolroprpN-(3-(4-cyclopropyl 4H4 i, 4-tiazol-3-yl

4-fl uorophenyl)-3,4bipyridine-2(arboxamie 

N-(344-cyciopropyl4-1,24-tia z3 ( phenl)i4-1,5-naphthyridin1 

yI)picoliniamide; 

N6( 4-:ccopropyi.4H-..;2,4-tiazol-3yy)pyridin2y)1-3(1, 5.  

naphthyridin 3 yl)benzamride.; 

3(4-cyclopropyl- iidazo1-yl)-N-6(4-cyclopropy-41-2,4-triazol 

3-yl)ipyin ~2 y)bcnzamide; 

N-(3 (4-cyclopropyvlA-I-12,4-riazoi-3-yQ-4-fluorophenyl)3-6ethy 3 3,4) 

hipyd din icarboxamnide; 

64ert-huty-N-(3-(4-cyelopropyl-4Hi- I,2,4-tfazolay~v1pheny3A4t 

bipyridine-2'-carboxamide; 

N-(4-cycopropy-414- I,44riazol-3-yh~pyridin-2-yl)-3(cluinoiin-3 

yl)benzamnidc; 

N-(6-(4-cyclopropyI-4H~1,I2,44riazob3-yl)pyridinv- y)-3(4-isopropy- IH 

-imidazoli-yl Tbenzamiden; 

IN'(6(4-cyclopropyi4H- 1,2 4-tizoi-3 -ylpyridi n-2-yil)-3(6

eycl opropylpyridin-3yi)benzaide ;
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6-cycloprop! N-(2 4-(4-cvopropY l- 1,2,4-triazo3 -yl) 

3-(4 -cyclopropyl-im I ida zo-1-yN)-N~(6-(4 -cyclopropyl- pyridin4y) 

3,4 bipyridine-2 taboxamide; 

4 H1,-i tinal -ylpyridin2-y) -2methylbenzamide; 

N(6- 4 - cyclopropyl4 ,,1 44riaol-3y)pyridin-y-4-(4

(trifiuoromth F't yl 6 /teirahydro-inidaz&[4,5-cpyridin-1-yi)picolinamide; 

N-34-cydiopropyl4H- 1 2,4-riazol3v-y)pheriny44

(trioa methy1) -4.6 I etlridrol H u-imdazo[4,5cpyridin2 

yl)picoiinamide 

544-yVopropyl 1H-nidazol-yl)-N~(6-(4-cyclpopripyl-4 11 i22 4

triaz'o3l pyi din 2-y I) 2 methy'benzaride; 

NK-(3ceylopropy 4 ;1111,44tiazol-3-yl)pheny )4(4(penluoroctiyi)

1H imidazol-1-yi )picalinamide; 

N~(6-(4-cydopropy-4,1 2, Q 44razo -yl)pyridin-2-yl-4b 

(pernuworethl)-HI iflidazOi IyxJpicaliamide; 

3-(4- cdOp)mpyI 11H-imidazo 1-yi)-N-(6-(4-cyciopropyL4LH-1,2,4triazol

3-y )pyriinh2-y1)-4 nmethylbenzande; 

4( yclopropyN Il- I 4-tazoly I)N(64cclopr 1py4

triazo i ylpyridin 2yl~picolinamide; 

4-(3-cyd opropyvl IH~1,2,44 riazol. I -yi)-N-(3(4cycopropti4H-1Y4T 

triioN 3-yI)piheyltIcolinaik 

4I5-,yclopropyb LH-12,44tiazo-1-yl)-N(3 (4-cycopropyb4H-1,2.4

triatol-3 yl)phecnyl)pioili nmde; 

N~(6 (4-cydlopropvy 4- -1 ,2,4tiazoulylvipyridin-2-yl)~3

(6 2-hydroxypropn-2- 'ylpyridinivylbenmi'ude; 

34.cyclopropyLDH-imidazoi yV)-N-6-4-cyclopropyl

4 Li - ;244ion3I y )pyrdin 1)T oro benzamide; 

1-(244-cclopropyl-41,2, 4triazol3-.yl)pyridin-4-yi)-4

( quinouin -3-yl)pcolimide; 

45 N-((4-cdopropyl4i1,I2,4-triazai.3-y1)phcny)~4-(5,6. 7 

8Stetrahydro-1I 6-naphthyridin-3 -yI)picobinmide;
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6-cyioprpyLN4(3 (4-eycl opropyl4H-L2,4-tdazo[3-l)i24fuoropieny)

3 ,4'tbipyuidine-2 . arboxaide;i 

5-cycioprp y(3 (4'- yclopropyl4 H[l 2,4riazo3-ypheny)i3 4 4 

bipyridine2 -earboxaiiid 

N (3~(4-cyciopropyx41 12,44riazob3-y!)-2hiorophenyW)3,4 t 

bipyi idine2tcarboxamiOde; 

N (3-(4-cyclopropyl-4H-,2,4-triazoi.3 -y)phenyl)ii-(4-(4-ethyl-1i 

imi dazol-ylJpicolinai~de 

'5 N-(644.ci o'v-(4-cyclop 411,2,44riaza3Iy24pyridin.l-2yl)-44- ethy H 
-iidazoi I -y)picoliamfide; 

N~(6-(4-cclopropy 4H12,44triazol3eyl)pyridin-2-y 4 4(4dim8ethy
1Hi midatzOi 1yl)picoli nid 

N 3-(4-cyLo6propyvl-411 12,4-riazol*3y pheny)-4(622,2

th iorothyl y-5 7 d4trahydro-1 ,6naph thyri dinaylbpicolfinnmide; 

N-(3(4-cyclopropy 411H414-razol-3-l)phen)4-(4 isopropyl11J 

imidaizol-1-yIl~ )plfolinamide; 

N-(3(4-cyclopropyl4HI 2,44triazo1-3-v)phenyl)-6-(2"1hydroxypropan-2

yI)-3,4 bipyridine 2 -Carbox am ide; 

N-(6-4-cyciopropvi 4H11MIiriazol-3y)pyridi-2yl-6 

(2-hydroxypropan 2 -yi)-3,4' bipyridine-2'~-Carboxamide; 

N-(6&(4-cyclopropyl 41112>4-triazoie~3-yl)pyridin-2-yl)y4-( 4-sopropybiH 

~mdazal-yIjpicolinamiide; 

6-cyclopropyibN(3(4-cyclopropyl4Hi,2.44riazoI-3-yl)~5 fluoropheny 

1 )-3 4 -bipyridine-2'-earboxamide; 

N-(3 (4-cyclopropyl 4Ji I,2 ,4driazoi-3 yl)-5 11 u(rophenyi)-3,4' 

bipyridine-2 Carboxamide; 

4~(4-c.yeioprorpyl-l1H-imidazob I-y)-N 464-4cyclopropyl-4H-1,2,4-triazok 

3-y1}pyridin *yi)picolinamnide; 

N-(3-(4-cyclopropyb4H- i2,4-triazob3 -yi)phlenyi)t-(2;2,24riflutoroethl)i 

3,4'-bipyridine-2 '~carboxamuide; 

N-(3-(4-cyclopropyi-41 2,44riazal3-yi)phenyl) -4-(6-sopropyb5;6, 7 ,8~ 

tetrahydro- I ,6-naphthridin-3y)picolinamide;
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N}(3 (4'cyclopropyi-4Hi-,2,44riazol-yI)phenyl) 4-(64methyl5,6;7,8

tetrabydro-1,6 naphthyidn-3 yl)picoinamide; 

N34-cyclopopyl 414 -iaZo[3-yl)phenyl)4-(3-hydroxypiperdin

1-yl)pic alnidei; 

N-(6-4-cyclopropyl-4Hf-I,,2,4-triazoki3-yl)pyridin32-y)-4-(3 

hydroxypiperidiN l y 1 )picolinamnide; 

6- y o1p N -(64-isopropy-4H-1 2,44riazf3- ylpyidin- 2yb-3,4' 

bipyridineo carbx amide; 

N (4-cyclopropyl-41-1 2,4-riazol 3-yiphenyl4-4-ethy la 

oxopiprz iN -- yl)pio linmid; 

N (0 (4-yclopropy 41-1,2,4riazob3--yl)pyridin2-yl)-4-(4-ethy 

sXotIflpziN~ - cy I )p i de; 

(R)-6-cyclopropy N-(6(41(1, 1, 1 -tifluoropropam2yi)-4iH-1,2,4hiazak 

3- yT)pyridn 42-y i )34' -bipyridi nel'-carboxumide; 

.N43 4~sopropy 4H-1,,4riazo -ylphenyl)3 4 4 ipyridine-2 

earboxam-ide; 

6-cycopenti N -(3-41-cyclp ro- -,iazoAylpyl ,4 

bipyridine-2 arboxamide; 

N-(3-(4-cyclopropy-4 1i,24-triazo1-1y)phnyf6-(1-nethyi2

oxopyrrolidin-3 yl)P3,4bipyridine-2C-Qarboxanide: 

N46-(4-cyclopropyi 4H1,2,>4-riazol3-yi)pyridi-2-y)-4~(4(N-mrethyl 

suliamoyvi)phelY)pjCiefliaide; 

N-(6 (4-cyelopropyl AH 1 2,4tdiaolVy pyridinl-2 yl 4-quiiinolna 

yi)pic linam cide; 

N-(6-(4-eyclopropyv4 1,2, *4riazo-iy)pyridin-2 -yh--4-(4-phbenylH ~N 

imidaz1-y Il )pico)liamlide; 

N i3-(4-cyclopropy1--4H-1,2 /44riazoi-3-yphenyl)-6 propyl-34

bipyridie-2-tarboxamuide 

i (3-(4-cyclopropyl 41,2~,44tiazol -yl'vphenyl }-6-neopentyl--3,4 

bipyridine -2 -Carbhoxamide; 

N-(3-(4-cyclopr'opyl-41,21,44riazoi-3-yI)phenyl )-4-( (rmthyk2-pheniyl 

ll--imiudazoi-5 -ylpicolinamide;"
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N-3-4-Cyclopropy4H-1,2,4-triazo3-y)pheny) -444-ethyl 

sulfonyl)pheny 1)-picolriamide; 

N43~(4-cyclopropy4H-1,2,44iazol3-y1)pheny1-4~(4

(isopropylsulf~onyi)phenyI)pic olinamiide; 

N (34-cyclopropyl4HillX4-triazoayliphenyl)-6-( thylamino)-3,4' 

bipyridine 2 -carboxamide; 

N (3(4-cyclopropy-4-1,2144riazol-3-yl}pheny)-6( clopropylain o 

3,4' bpyridine-2<carboxaide; 

N - (4-eyclopropyl-4H}1 2 ,4triazol-3-yl)pheni)-44-(iidazko[2, -b I.)

,3 64]tazol-5yl picolina id l5 rdi-2.y)- (qiio t 

4-(4-chioro-1IH -imfidazoii-yli-NN(34-cyclopopy 4Hf-1 ,2,44triazo-3

yI)picnl)picoinaide; 

N(3-(4cyclopropy4[-I2 I 4,44iazol- -y )phel- 4(2 

cyclopropqyipy r iidinl y a)h col innde; 

N434 cy c lopropyl 4H1 12,44tiazo~3ypbeny)-6ttfloromethiy

1,4'-bipyridine-2caroxaie 

Nj3((4-cvclopropyk4H-1,2 I 4drazoi.3-yI)phenyl)-4-(quinoiin-3-yl)-6

(trifluoromethxy1 pi(co1inamilde; 

N:-(6-(1-cyclopropyl.H -iia S-lprdn--lR-(unln 

yl)picolinamide; 

6-cycl opropyl-N-(641-eyclopropyl l H1 -imidazol5*y14pyndin-2-y)-3,4.  

bipyr idine-2' carboxamnide; 

5 N-~(34-cyclopropyi4Ft1,2,4-triazol-3.yi)phenyl)-4-(Iipyrroio[3,22b 

)pyr id in-6-yI picolinamide; 

N~(3 (4-cyciopropyl 41,2, 44riazola3yI)phcnyi)-'44

eel opropyiphenyilpi colinamnide; 

N-(6-(4 cyclopropy'~4H-1I 2,44triazaI 3-ylI pyridirn2byi)1.10 (pyridiniY 

yi)benzamide; 

.N(3{(4.cyclopopyl4it 2 ,44riazob3-yflphenyl)-6-(methyhhio)-3,4 

bipyridme-2tcarboxamide; 

N-44-cyclopropyl-4HYI2,4-triazob3-yI)pheny )64isobutylthio )-3,4'E 

bipyridineiITarboxamnide;
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13 N-(3-(4-cyclopropyii12,4 riazolvi jphenyl)-4-5 

CYCIOIvji 3>1fPY1T6ZI 

6-cyclopropy1-N-(3-14-cyclopropy-4H1 2,4riazai3-yi phenyl)-5-fluoro

3 4 bipyi idine-2 earboxamide; 

5-chioro 0cyclopropyl (3(4-cyciopmpy 4H4,1,44riazoi-3-ylphenyI)

3,4 ~bipyri dine-2 carbox amnide, ; 

N -(3 -(4-cyciopropyl4H 1,2,4-tiazo-3 -y)pheny)-6-(2

metho xhylmnino) 3,4 a pyr I ne-2'carboxamide; 

NT ((4~cyciopropyl-41 1,2,44riazol3yt~phcnyl)-4

(mtyslonyl ipipjerazi21 y~ielnn e 

N-(3(4-cyciopropyl- 4 H ,2,444tiazoika-y)phnyl)~t-cthyt--fiu oro-3,4 

bipi dne-2 carboxanide; 

5-ehlooN-(3-(4-cyloprpy-4Hr I.2,4 riazoub3 -yijphenyli 6.-ethyl-3 4 

bipyiine Cariboxamnide; 

4-(4-cyclopropy16 lv- -imidazI o y)-N(344 yclopopy 4-1,24 triami

3-yl)phenyl)picna mnide: 

N-(3-(4-cyclopropyi-4H-1,2,4-triazol-3 l)phenyi) 5,-diethyi-3,4' 

bipyridine-a carboxade: 

N-43-(4-cyclopropy-4H-1 2,44riazol-3-y)pheny-l)4-(firo{3,2-blpyridin-6~ 

yl~pi col in amide 

N-(4-cyclopropy4~14 44iazo3l - )phenyl)-4&3-methy31 

imidazo'1(34,S Ib pyridin-6-yxl picolinamide; 

oNv-(4-cyclopropy4H-1,2,44rano q3-yi)phenyl)-6-(6

cydlopropylIpyridin-3-y, lopriine-o4-c.arboxamide, 

(6-cyclopo6pylN 6(1(4cycloppy Hrv'1244Kriazob3 -y)phenyl-6'~

methyJ 3 4'-.bipyridi ne-2 aboanid; 

nIhvI 1349u' on cIOaTd 6-cydopropyl-N-(4(-ccopropV 4y4a,2,4-triazole yl]pheny)i 5U 

methyl I3,4tipyridine-2tearboxamide; 

Ndj6-(4 -cyclopropyk4Hi-1i,2,44riazoklj- vpyridin.-2-yl-4-(5-methyi 4 

(tniluoromethyflb4.,6. 7? trahydro-iH -imidazo[ 4,5-c ]pyridin~ 1

yi)picol inamnide;
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58~ 

NA 3(4cyclopropyl-4H-1,3

(trill uormethyl)~4,5,6, 7 -tetrahydro-IH -imdazoj45-c ]pyidin

y)pi colin amide 

6 tccoproJpylN~(6-(4-cyclopropyi.1- 4 A 4diazol3 yvlpyridima2-yl)~ 

2,31 -bipyridine-6-earboximde; 

6t cylcopropybN46-(4-cyclopropyL4l 21,44iiazol -- ypyridhiny 

3,3 1--bipyridine-5~carboxamide; 

6>cyclopropyl-N46-(4-cyclopropyL4H. 1 ,2,4-triazol.3-yi)pyri din-2-yli 

2,31I-bipyridine*-4-carboxanide; 

N c60(4-cyclopropyd 41,21,4-triazol-3-yflpyridin-2-yx)-546

cyclopropylpyridin-3-yi)-2,4-dfluorobenzaiBde; 

6cyclopropylN(3-(4-(c1yclopropyP4H-1,2,4-triazo-3-yl)phenyl)-2,31

bipy idine6- tarboxamnide 

(8)34(4-cyclopropy-l 11-1mdao-)1 4 (3-(4 (3-mcthylbutamn2-yf-4H1

I1,2,4-riazol-3-yl)pheny1)pi olinamldI 

4-chioro-N-(6-44-cycloprop3y-1 j 4 -triazol-3yi)pyridin-2yl)i-5(6

eyclopropylpydidin-3y I) flu)obenzamlide; 

6-cydopopy - (3-4-(2aphenylo o 4-cyclopropyl4H-1,2,4-triazol 4-, 

y'i)phenyl) '4> bipyridine-2 'carboxamide; 

Ni (4-cycopropy-4-1,2,4-triazoL3-yi)phenyl)-6(cyclopropyhnethyl)

3,4 bipyidine-2icarboxaide; 

34 cyciopropyl-l H -1 .2;3*-triazo11 -yl)-N-(6-(4-c yclopropy-4111,244

tinaz'ol3-yl3 pyridin-2-yl)benzamide; 

4- 5-eyelvcopropy4- I ,3,4-thiadiazoi 2-yi )N-(3-(4-eccopropyI-4Ht1,2 4 

tiab yl I9 pheny )picolinaide; 

6-cycilopropyl N (3-(4-phe ny14H-24tniazoI-3-y1)phenyvl)-34 

bipyridine~2Uvarboxamide; 

6-eyclopropyl N-(3-(4 (pyridin-2-yl)-4H1 I1,2,4-triazo-3-yi) 

phenyla 4 hipridine-2)'~tarboxamide; 

6-cycloproptN-(3-(4-(pyridin-3-yi)-H 1,2,4~iriazo~3~-yl/penyJ >314 

bipyridine-2tearboxaitnde;
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6-cyciopropyi./N-(3-(4Kpyridin4-yi)-4H-,2,4triazol-3-yl)phenyI)-3A4 

bipyriidine 2 arboxamide; 

6-cyclopropy.N-(-4-primnidire54 144,2,4-triazol-3Ay)phenyl)3,4' 

hipyridine-2troxaide: 

4-( 4 cyclopropyl4H-indazol- I-yl)-N-(3 ( 4-(pyridin-3 -y)-4H- 1 24

triazol3 yphenyl)picoliriamni ande 

4-(4-yclopropyl-lIIimidazoii-yl)N(3-(4-(pyridin't 44-i &25 

4 (4 s yoppyl-Himidavoi1yl)N *( 4-(tpymdi n-Sy.l)-4H -4 32,4

trazb yl Ipbenyl)picalinamide;~ and 

N-(3-(4-(but-2-ny)41,2,4-t 5driazol-3 -ylphenvyl444-cyclopropyliH

im~tOA idz i a linm ide ra pharmaceutically acceptable salt or solvate 

thiereiof 

[00126] In ome emb nhuans Me ASK1 inbitng compound is a Qornpound of 

the simecure 

N 
/I- N 

(CUI 

or a. pharmaceutical acceptable sat or hydraw thereof This compound may be 

referred to as 3 --(4-cyclp ropy-1-imliazl-yl) N~(-(cyciopropyl-4H-1,2,4

triazoI-3-yflpridin-2-yv1)-4-methylbenzamnide or 3-(4-~ ccopropyd-1Hftimidazoi

i.-yl)A.6(4copropy-4H-1i2,4-triazob3-y)-2-pyrliinyl-4dmethyl

benzamide and has been assigned CAS Rgisry No. 1262041 7-7. The 

compound and salts thereof including formic aci sal ((AS Reg. No. 1262041.

68-8) may be prepared by methods disclosed in US 2 014/0228412 and US. Pat.  

No. 9,067,933.  

[00127] In other embodiments, the ASK inhTiing compound is a compound of 

the structure;
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or a phanracentically accepiable salt or hydane Whereof This compound may be 

referred to as 5-4-cyclopropyiliimidazobl-yl)-fluoro (6-(4-isopropyl 

4H1,2,4-tiazo3t'I)pyridin--yl)-methylbenzamide or a(4-cyclopropyhli-1 

imidazol -I lo4-methyLN-[644 -methylethyl 4H1,2,4-triazol-3-yl]

2-pyrdinyi] benzamide, and has been assigned CAS Re.gistry No. 1448428R-04-3.  

The compound and salts thereof including hydrochloride salt (CAS Reg.  

No. 1448428-05~4) may be prepared by methods disclosed in US 2014/0228412 

and US. Pat. No. 9,067,933.  

1[10128] It will be understood that the terms "inhibitor" "inhibiting compound' 

and the like, re.r to a compound or agent -which presents a pharmaceutical 

activity to inhibit activity of certain target in a subject such as human. For 

example, it will be understood that the terms "ASK1 hinbitor", "ASK]. inhibiting 

compound", and "Inhibitor of ASKI , and he likee, er to compounds which 

present a phannaceutical activity to inhibit activity of an apoptois signa

regulatig kinase I in a human, in some embodiments of each of the methods 

herein Compound C2 or a pharmaceutcaly acceptable salt thereof is used in 

combination with Compound Al, or a pharmaceutically acceptable salt or hydrate 

thereof. i other embodiments of each of the methods herein, a compound of 

Formula ., or a pharmaceutically acceptable salt thereof is used m combination 

widi Compound Al, or a pharmaceutically acceptable salt or hydrate thereof.  

in another variation,~ the ASKi inhibiting compound is 4-4[(4-chloro[ 11 

biphenylI 2-yl)miethyl]- iperaziny+Nt44[[(R)-3(dimethyiamiino 

(phenylthiomethy y mo nitrophenylsufnyl] benzamide, or a 

pharm aceutically acceptable salt thereof, 

Bromodoma in inhibitors 

fOO1291 In some variations the BET or BRJ) (bromodomain-containig protein) 

inhibitor is an inhibitor of bromodomain-containn protein 4 (B1RD4j. In one
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aspect the modulator of a bromodoma ontining proteins a p d o 

lomnula (l); 

N O 

RR 

whtereini 

R and R' are each indepenhde C' alkyl opionally substituted with 

fRom I to 5 R groups 

R and R *a each indepuendeny or halo; 

Ris 

C(0)OCR, NHCl(0)0WR H S(O)2Rt or -.S(0hNRRt or 

selected fnom the group consisting of C10 alkyl, CA. alkoxy, amino, Csu 

ary, Cl2 arylalkyl, C a heteroalkyl C5, heteroarVl, and C620heteroarylalkyL, 

each of which is ptionaliy substituted with from I to 5 R0N groups; 

one of R& and R is selected from the group eensistin of H an d CY- aikyl 

optionally substituted with rom I to 5 RM group, and the other is Tasnt; 

R, is -C()OR" -NtC(0)0R NHS(0) R' or 41(0)NPRR; oi 

N islected forn the group consisting of K Cii alkyl, C o haloalkyl, 

C Vs alkoay, amino, C§.Q aryL C> 0 aryialkyl. Cao heeroalky, Co heteroaryl.  

and C , I hteroarylalkyl, each of which is optionally s ubstituted with from 1 to 5 

R - groups; 

each RO and R' is independently selected from the group consisting of H, 

Cp alkA, Cjw ayl, Cau arydkyl, C1  heteroalkyl, Cuo heteroaryl and C.' 

h a , each of which is optionally-ubstituted with from I to 5 RG 

groups; and 

each R is independently seletd from the group consisting of acy, Cpj0 

alkyl, Cvo alkoxy, amino, amido, amidino, Co aryl, Cn arylalkyl, azido, 

carbamoyl, carboxyl, carboxyl ester, cyano, guanidino, halo, Cm haioaiki, C m
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heteroalkyL, C heteroary, C hetemarylalkyl, hydroxy, hydrazine, iino, oxo, 

nitro, suhfinyl, suifoni'cid, sulfonyl, thiocyanate, thiol and thione; 

wyhercin the' A alky aryi, C( arylalky G1 h eteoalkyl, C( 

hetermaryL and C heeroaryalkyt groups are optinaly substituted with from 1 

to 3 substituents independendy selected frm CA alkyl, Caj halo, C1 

hal oalkyl, cyano, hi roxy, and Cj alkoxy; 

or a pharmaceutically acceptable salt thereof 

[00130] Conpounds of Fomula (1) (which include compounds of any of 

Formula (Da) (1b), (ikt (Ud) and (He) described below) can include 

independently, one or more of the iolowing features. It will be recognized that 

featuLres spefied in each mb dient may be coinhued with other specified 

features to poxide further embfodiments.  

[00131] In ome compounds R m" a are each independently Cj1 alkyi 

which, as defined herein indudes alkenyl, alkynyl and cycloalkyl. In sOme 

compounds, R' and Ri' are diflrent, and in other compounds R and R " are the 

same. In some compounds, RP and R are each indepcndentiy a C alk-yl 

optionally subsmtuted with 15 R groups. In some compounds, R an R are 

both methyl. In some compounds, one of R" or R is a methyl and the other is a 

methyl substituted with a hydroxy, In some compounds, R' and R ' are both 

methyl substituted with a hydroxy. in some compounds, one of RP or R1 is a 

methyl and the other is a methyl substituted with an amine. In some compounds, 
R'0 and R1 are both methyl substituted with an amin 

[00132] in some compounds, Ra and are both 11 I some compounds, R 

and R2 are both halo. in some componds, one of R and IR is H- and the other 

is halo, In some compounds the halo is -F or -CL 

100133] in some compounds R3 is boronic acida boronic acid eur, or halo. In 

sonic compounds, R3 is -C0)OR -NII( (O)OR3 , -NHIS(O)2R( or ~S(O)NaR 

wherein R and I are described above. In some comnpornds, R is -C(O)OR, 

NHIC(O)OR -NIS(O)aR or -(O}NR*R wherein each P and R is 

independently Cj, alkyl, Qa aryl, Cg neteroaikyl or C.. 0 heteroaryl, each of 

which may be optionally substituted as described above; For example, in some 

compounds RV is -C(0)OR, -NHC(O)OR NHS(O)2R or S(O)NRR,
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wherein each Ra and Rt is independently Ca aryl or C>30 hetermaryl. In some 

compounds R. is seeted from the group consisting of C p alkyl, CI alkoxy, 

amino, Csqn aryl, C a rylalkyl C heteroalkyi, C0 heteray' Iand C2( 

heemoarylalkyl, each of which is optionaliy substituted with Rom to 5 R 

groups, wherein Ro is describedabove. In some compounds R i C.Q alkyl, 

Cli akoxy, at Ci heteroalkyl, each of which m be optionally substiuted as 

described above, in some compounds, the eteroakyl is a heterewyeloalkyl, In 

other compounds RI is C6, arylalkyl or Ce he Uerarylakyl, e whi. ch 

mabply i subsituted aS dseribed above. In 1' other c pounds R is C

o aryl, C ar yalkyl, C heteroary, or CS o eterIoaylalkyl, of which 

may be option afly substie as described above in some comparuda, R. is 

amino opUtionally substituted as deribed abova For example, in sovme 

compounds 1. is NTi anid in other comnpounds RP is -NIR , wherein IlY and R.' 

together with the nitrogen to which they are bonded form a O6 hetOaikyl Or 

( h beteroary, each of which may be optionally substituted as described above, 

[001341 Other non-limiting examples of R include the following: 

HOH 

H0O 

HH OH OH 'H
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NN 
OH N 

N N . N N 

6N 

N OH 

d NN 
N N 

N e N NNN. N 

NN 
O OHNN N N 

0HOOHH"~O> 

F N 

F N 

NSN 

N 0 H 
£IN 

/ 3 NN N 

ft /~N 
/F 

F F
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NH ONH 
Nl 

N Hk NNH 

N' OH 

N NH 'NH 

N ' 

H 0 I 

viH
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C(CF 

ANN 

F H F OH 

Wand 

[00135] It NQO compoqunda one of Rt4, or R 1t is H and the othe r is absent, that 

jo s .~ t ' ,, ' 

is, intan opud Rb is H dR1s bet and in other compounds R' is 

absent a id Rt I 1 In other compounds, one of R" and  U is alkyl and that 

other is absent, that is, in some compounds t is akyl and Rn is absent, and in 

other compounds R4' is absent and R4 is alkyl. In eompounds the alky is 

methyl, 

[00136] In some compounds, PW is -(O)ORi, -NHC(O)ORV9NHS(O.R, or 

S(O)NR R wherein R" and R ar described above. In some compouns P is 

-ChOPR NHC(O)OR NHS(OR -o -s()2NRa, wherein eaci Ra and R 

is independently Cl.io alkyl or CQo aryl each of which may be optionally 

substiuted as described above. For example, in sonme comipounds Ri is~ 

Nh C(O))R, wherein Ra is mnetyl. in some compounds, R5 is -NHS(OhR 

wherein R is alkyi or C> aryl, each of which may be optionauy 

substitute as decribed ahovy. For example, in some compounds R is 

NIHS(OiRi wherein R. is eyelopropyl. In sone compounds, R is selected fom 

the group consisting of H, CQ aikyl, C s haloalkyl, C10 alkoxy, amino, Cqi 

aryl, (.o arylalkyl, C1 heteroalky C-(o heteroaryl and t C>o heteroarylalkyl, 

each of which is optionally substituNd wih horn I to 5 R4 groups, he 1 Rin 

is described above. In some compounds, R i C alky optionally substituted 

as described above, In some compounds the C1.1 alkyl is a c ycloalkyl, e.g.  

cyclopropyl, I other compounds, Ri) is amino optionally substituteci as described
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above. For example, in some compounds R5 is -NH 2Q and in other compounds It 

is 4RIYR wherein It is H and ' is alky e geyopropyl In thrr 

compounds, R is alkoxy, ei ethoxy.  

[001371 In some compounds, R R 1< 4 P R and R are optional 

substituted with from I to 5 (e. , 2, 3, 4 or 5 R1 groups as dered above. in 

some compounds, Rl, R1 1RR 1 an R( are optionally subtted wi1th 1 

2 i or 3 R"groups. Income comtpAounds, Iach R s independently selected from 

the group conisting of alkyl, alkoxy amino, yano, h loalkyl heteroalkyl, 

hydroxy, and sulfon In some comounds, Cac Nch iindependently selected 

from the group consiuting ofaryl, alkylaryL, beteroayl, and heteroalkylaryl In.  

someo compounds, R R R R and R a not substituted. In some 

comunlds, RP is not subsi nd.  

[001.38] One subse of compounds of Fonnuda (1) relates to compounds of 

FAnnuS (11a) 

N ") 

S(l la) 

wherein 

RZ and R5 are each indepeiidntly Cq alkyl optional substitute with 

from I to 5 12 groups; 

iR3 is 

boronic aid or halo; or 

C(O)ORt NiKC0)R NHS(OR" or -S(O)NiR5R or 

selcted fomi the group consisting of C119 iy!, C( alkoxy, amino, C.  

aryl, C arylalkyl, C1 heteroalkyl, (.c heteroaryl, and Ca heteroarylaikyl, 

each of which ix optionally substituted with from I to 5 R 20goups; 

one of Re and R s seed n- e gp consistng of H and C1 alky 

optionally substituted with from I to g R0 groups, and the other is absent: 

R, is 

C(o)ORa, tNHC(o)oR, -NHS(OmR'. or -S(O)NPR; or



WO 2017/059252 PCT/US2016/054780 

68

selected from the ap consisting of H, Cw alky, Cyt haloalkyf, C, 

alkoxy, amino, C11 aryL arylalkyl, k heteroakyl, C heteroaryl, andC 

0 heteroarylalkyl, each of which is optinally substituted with from I to 5 R0 

groups; 

each Ra and R" is independently selected from the group consisting of H1, 

Cow alkyi, Ca arL Ca arylaikyl, C. heteroalkyl, C5 o heteroaryl, and C 2o 

heteroaryihkIL each of which is optionally subsiuted with from 1 to 5 R 

groups; and 

each R is independenly selecied from the grup consisting of acyk C.  

alkyl, Cpalkoxy, amino, amido aidino, Cu ar 4 Ce arylaikyl, azido, 

carbamoyi, carboxyl caroxyli estem Lyn, , guanidno halo, Ci haloalkyl, Co 

heteroalkyl Co heteroayL C> heeroarylalky1, hydroxy, hydrazino, inino, oxo, 

nitro, sulfinyl suln cid, sulfonyi, thiocyanate, thiol, and thione; 

wherein the C alklB C' rar C arylalki C0 heteralky, Cc(4 

heteroaryl, and C 2 heteroarylalkyl groups are optionally substted with from I 

to 3 substitutes idpendently Feted from C alkyL C aryl, halo, C.  

haloalkyl, eyano hydioxy, and C dkoxy 

or a pharmaceutically acceptable saft thereof 

[(01391 Another subset of compounds of IFonmula (1) relates to compounds of 

Formula (Jb) 

N-0 

R 

11H 

(jib) 

R* andOR are each independently CQ6akylotionaly sutated with 

frm1to 5 Ro groups 

Re'and R"" are each ineedn U or halo; 

IR 1is,, 

boronic acid or halo; or 

C'(O)OWa, -NHC(0)OR", NHS(Oh,,R', or 4'(O)-,NR'R ; or
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seleeCd from the group consisting of C1.o alkyl, C * alkoxy, ainio, C5.io 

aryl, C 2on ary1,kyl, Q0 heteroalkyl C ,o heteroaryI and C0 hetroarylalkyli 

each of which is optionally substituted with fror! to 5 R groups: 

R' is 

C(ORK, -Ni1(O)OR", -iNH1S(0)R t or -S(ONR R"; r 

selected from the group consisting of H, Cm alky, C haloalkyl, Co 

akoyino, o. lo Cmryl ( aryl alkyl, Q1, hetroalkyl, Co( heteroaryl, and C 

2heeroarylalkyl, each of which is optionaly su bsttute with fr ito 5 R 

each O' an R i penkenty selected from tie group consisig of 11 

C;5 alL, C aryl, ( arylaiky, (Ao he Aky, hetemoaryl, and C45 

heteroarylalkyl, each of whieb is optionally substiuted with fom I to 5 R" 

groups; and 

each R-2c is independently selected fromi the group consiStii ol acyl, Ci1 

alkyl Ca dkoxy, amino, arnido, amidino, C5o aryl C rI;kyl, azd, 

carbamoyl c'arbol, carboxyl er, cyano, gndino ido C h aloalkyl, C>o 

heteroalkyl, C" heteooaryL t C. heearylalkyl hydroxy, hydraino, imio, mo, 

nitro, sulfinyl sufonic acid, sulfonyl, thiocyanate, thiol, and thione; 

wherein the C 1 alkyl, ( aryl, C. arylalkyl, C>(,heteroAlkl, C A 

heeaL and C62 heteroaryl'kyl 'groups are'optionially substituted with from I 

to 3 substituents moP indp tly seece from, Ct. alkyl, C, aryl, halo, C 

haloalkyl cyano, hydroxy ind C1 .. koxy; 

or a pharm aceutical ly acceptable salt thereof.  

[00I 401 Another subset of cuoponds of Formula (II) relates to compounds of 

Formula (ie) 

N 0 

wHerein
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R and R"a are each mdependenly CJ4 alkyl opionaly substituted with 

from I to 5 R M groups; 

R) is 

boronic acid or ai, or 

C(O)OR, -NlCO0OR .NHs(o) 2i or .S(OhNR.R>; or 

seleictd from the group consisting of Co alkyl, CQ. alkoxy, amin, Co 

aryl, Co arylayL, C heomalky, Cm heteroaryi and ( Co heterwylaikyl, 

each of which optionall substituted with from I to 5 R' groups; 

R is 

(O)OR -NI()R% -NHS(O)R or-S(O)NR R; or 

selected from the group c sitig of Hi, C m, alkyl C . haloalkyL CI 

alkoxy, amifoii)Ca 1 aryl, C sarylalkyl, Cao0 hetemoalkyl, C )L htraryl and C.  

w heteroarylalky, each of which is opionally substituted with from I to 5 R 

groups: 

each RI and R" is id-pendently selected frm the group consisting of 11, 

con alkyi, C'yl, ' arylalkyl, C heteroalkyl, Cyo heteroaryL and C6.  

beteroar'yl, each of whieb is optionaly substtuted with from I to 5 R 

groups; and 

e-ach 1 i independenly selected from the group consisting of acyl, Cuo 

alkyl Cm nalkoxy, aminlo, amnido, amidino, CQo aryo, C6o arylalkyl, azido 

carbamoyl carboxyL caoxyl estr cyano guanidno halo, CMQ haialoilkyl, C <o 

heterodkyL, Cy() heteraxryl, C hcterarylalkyl, hydroxy, hydrazino, imino, oxo, 

niiti, stuxlf \uloicid, sulfonyl, thiocyanarte, thiol and thione; 

wherein the C alkyl, CQ aryll, ,aykdkyi C heteroalky, C.: 

heteroaryi, andI Ch helem'rarylalkygroups are opionaliy substituted with from I 

to 3 substituents indepndcetly' selected from C, alkyl, CQo aryl, halo, C1 

haloalkyl, cyano, hydroxy and C, akoxy; 

or a pharmaceutically acceptable sah threof.  

100141) Another subset of compounds of Fonula (II) relates to compounds of 

Form uli (11d)
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Nl 

R (lid) 

wherein 

R13 is 

boronic acid or halo: or 

C(0)OR NIC(D)OR4, -NHS(0)N R or S(OoNR"Rk; or 

selected from the group consisting of C alky alko amino, Csj 

aryL Ca) arlkyl, Cow htoaLkyL heteroaryl and C hetroarylalkyl, 

eah of wWch s optionally subttuted with Rom 1 to 5 R 0roups; 

Rt> is 

C(0)O" NHC(j)OR. -NHS(OR or bO) N R; or 

selected, from the group consisng of H, C ak C o halonikyl, C1 o 

alkoxy, amino, iC5o aryl, (6o arylalky I C heteroalky, C, hroaryl, and CQ 

a hietetrvrl alkyi, each of which is optionl itu' Ii ted wihV fo ; t5 

grtoups; 

eace R and Rb is irndepenidenly selected from the group consisting of H, 

Cm alkyl Co aryl, Ca arylalkyl, Cqg heto alkyl Cyw heteroaryl, and C6, 

heteroarylalkyl, each of which is optonally substtuted with from I to 5 R 2 

groups; and 

each R121 is independently selected from the group consisting of acyl, Cs 

alkyl, C i alkoxy, ainao, arnido, amidino. C aryl, Co arylalkyl azido, 

carlamoyi, carboxyl, Carboxyl ester, ayant, gidin o h alo C aloalkyl, Co 

bectroalkyl, C- hete rioaryl, C.o heteroarylabky, yhox hy drazino, imino, oxo 

nitro, sulfinyl, suonic acid, sLfl, thiocyana.te thiol, and thione 

wherein the Cy akyL, C o aryl, Cha arylalkyl, C hetIeralkyl, C.  

heteroaryL and CN hateroay 1 1kyl groups are optionay subatituted with fRom I 

to 3 sAstituenUs independently selected from C alkyl, Co aryl, halo, Cw 

hal Ikyl, yn hdoxy d C alx 

or a phannaceutcully accptable salt thereof.
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[00142j Another subset of compounds of Fornnila (II) relates to compounds of 

Formula (e) 

N 

(le) 

is 

boiute acid or hakn; or 

C(O)ORK 4HC(0O R NHS(O)R, or ~S(0)YNRI" or 

selected from the group costing of Ci alkyl, C alkoxy, amino, CW1 

aryl, Ct arylalkyl, Cia beroalkyl, Ci hetraryl, and C h heteroarylalkyl.  

each of which is opnonally substituted with from 1 to S R, groups; 

each $ Ro i independenily selected from the group consisting of H 

C*o alkyl, C ,o awy_ ( arylalkyl, Q40 heteroMkyl, Cp heteriatyl, and Cfo 

lteroarylalkyl, each of whih is optionaly substituted with from I to 5 R" 

groups; and 

each R is independently selected. from the group consisting of acy, C 

ail C alkoxy, amiu, amido, amidino, C aryl, Ct .arylaikyl, azido, 

carbamoyL, carboxyl, cabnyl ester, cyano, guanidino, halo, ( haloalkyl, Cj. Hm 

heteral,! C eteraryL, CiiA heteroarylaikyl, hydroxy hyda ino, imino, oxo, 

nitro, sulinyt sultonic acid, SuJlonl, thiocyanate, thiol, and thion; 

wherein the ( akyl, C i yl C arylalkyl, C heteradkyi, CQ0 

heteroaryl, and C6 heterov 'rylalky goups ar optionally substituted with from 1 

to 3 suibstituents independently seated from Ca alkyl, Ct aryI, halo, Ciy 

haloalkyl. cyano hydroxy, and C alkoxy 

or a pharmaceuticals acceptable salt thereof 

[00143 in separate embodimnts within each of the compounds described for 

Formulas .1 Ila, IIb, and lk, there is another embodiment comprising a 

compound in which Ra and R1 iar each independently C alkyt or a
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pharmaeutically acceptable salt thereof.In separate embodiments within each of 

the compounds described for Formulas Ia, IHa olla I!c, lld and fll, tere is 

another embodiment compisig a compound in which R is CThalkyt Clo 

alkoxy, or C e of which may be optionally suibstituted with 

from 1 to 5 R' groups, or a pharimaceutically atceptle salt thereofin separate 

embodiments within each of the c. ompounds described for Formulas II, Ila, ib, 

Ite, id an ile, there is another embodiment comprising a compound in which 

RI is an, CV aryl, ( arylalkyl, C. heteroaryi or C! beteroarylalkyi, each 

of which may be optionally s united with from 1 to 5 Rg or a 

pharmaceuically acceptable salt thereoflIn separate mbodiments within each of 

the compounds derived fbr formulas 1l Ila, Ho Ic nti d Ild, therc is another 

embodiment comprisin a compound in whntich R is C alkyl or a 

phanaceuticbally acepiabe salt thereof.A eparate embodiment comprises a 

compound of Formua IlHe, as defined above, wherein R is C alkyl, Ct 

alkoxy, or Cjpj heteroalkyl, each of which may be optionally substuted with 

from I to 5 R' groups or a pharmaceutically aceptabl salt thereofther is aIso 

provided a separate embodiment with each of the embodimewns described herein 

comprising a compound of Formula lHe. father in which Ri is Coaryl, Cy.a 

arylalkyl C 1 he.eoaryl, or (C heteroarylalkI each of which may be 

optionally substituted with from I to 5 Ri groups or a pharmaceuticaiiy 

acceptable salt thereof 
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[00145] It is understood that separate, single embodiments comprise the 

methods, regions, kits and articles of manufacture in which the modulator of a 

bromodomaincontaining protein is each separate con d listed in the tabie 

above, For instance, in one embodiment of' each f the methods, regimens, kits, 

and aticle of manufacture discussed herein, there is an embodiment in which the 

modulator of a bromnodomin-containing protein is, (2-cyclopropyl- 6-(5

dimnethylisoxazol -4-yl).Il Hbenz old imidazol-4-ybdipyriin2-y)methanoi, or a 

pharmaceutically acceptabhld hydrateb ero in separate othe r em-bodiments for 

each of the methods, regmnns, kits, and aicOLes of manufactre cussed herein.  

there is ai eimblodiment in which the m Ad plr of a bromodonlmontaining 

protein is (2cyclopropyl-6~(3,5-dimethylisoxazol-4-yl-lii-benzo[d jimidazo-4 

yhldipyazIn-2-yi)methanol, or apharmaceutically acceptable hydrate 

there of. Th re are also ebodiments in which the iodulator of a bromodomai

contamiW protein is ( Cyclopropyi-6-(35-dimetylisoxazoi4-yi)-1W 

benz oldhtmidazol-4-yl)pyridin yl)(pyrirmdin-5yl~methanoIL or a 

pharmnaceutically acceptable lhydratie thereof.  

1001461 Th'ere are aso embodiments in which the modulator of a bromodoain-a 

containig protein is (2cyclopropl-6-(3,5-dimdthbionazo 4~yl) U-h 

benizol d]imnidazoi4-yl)(pyr idhi2-yl)(pyrimidin ylhmethanol Or a 

pharmatceutially atccptable hydrate thereof Thereare also enbodiments in 

which the modulato of a bromodomain-containi protein is (2-eyclopropy-6

(3, [iiehlsxao4y) -benziot d~imidazoi 4-yl)di(pyridin-3-yl)metxhan 

or a pharmiaceutiealiy acceptable hydrate thereof, There are also embodments inl 

which the modulator of a bromodoman-contaiin protein is1' ( c p 

(3,5-dimethylisoxazo.-4-y)-f i-benzddlimidazob14 yl)phenyl )tpyridin 

yI)metha no, or'a pharmaceutically at.ceptable hvdrate thereof, There are also 

enmboduments ini whichP the modulator of a b1 rodoma in-conitaining protein is (2

eyclopropy 6-(3,5-dimethy isoxa zo4l4itbenzo djimidazok4

y)(phenyl)pyridin ymethanol, or a phiaro eutically acceptable hydrate 

thereof 'The compounds which are modulators of a bromaindomain containig 

protein described above may be prepared as taught in US 2014-0336190.
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MMP9 Inhibiting Agents 

[001471 1st1 M P inhibiting agents incide comprises binding proteins, 

e g aniOdies anandtigenbinding fragments thereof, that bind to the atrix 

roetalloproteinase 9 (MMP9) protein (MM1P9 is also known as gelatinase-B), 

wherein the binding proteins comprise an inmiunoglobulin (Iog) heavy chain (or 

functional fragment thereof) and an Ig light chain (or functional fragment thereof) 

disclosed in ITS. 2015-01405S0 (SM t di) and U.S Patent Nos. 8,377,443 

(McAuley et al.L 8,501,916 (McAuley eta!, and 9J120,863 (McAuley ei al.), 

each of which incorpora ted herein by reference.  

[001481 Practice of the present disclosure ernploys, unlss otherwise indicated, 

standard iethods and conventional techniques in the fields of cell biology 

toxicology, molecular biology, biochensir cell cultm, inmunology, 

oncology, recombinant DNA and related fJlds as are within the skill of the art, 

Such techniques are described in h itre and thereby availble to those of 

skill in the art, Se tor example Alkers, B et, "Molecular Biology of the 

Cell" 5 edition, l mad Sci'ce, New York, NY, 2008; Voct,1 ct al 

"Fundamentai s of Biocmistry: Life at the Molecula ILee, c3dition, John 

Wiley & Sons, Hoboken, NJ, 2008; Sanbrook J e al, "Molecular Clonin A 

Labor.tory Manual," 3 edition, Cold Sprig lHabor Laboratory Puss 200i; 

Ausube F. e/ at, "Current Protocols in Molocular Biology," John Wiley & Sons, 

New York, 1987 and periodic update s R1l "Culture of Aniral Cells: 

A Manual of Basic Tchnique 4" edition, John Wiley & Son Somerset NJ, 

2000; and the s> "Mthods in Enzymology," Acadeic Ps San Diego, CA.  

&e' also for example Curent Protocols in immunology,"fR. Coo , series 

editor), Wiley, last updated August 2010.  

[00149] The present combinations provide binding proteinse.g, antibodies and 

antigenmbinding fragmeits thereof, that bind to the matrix metalioproteinase-9 

(MMP9) potein (MMP9 is also known as gelatinase-B3) The binding proteins of 

the present disclosure generally comprise an inunoglobulin (Ig) heavy chain 

(or functional fragment therof) and an Ig liht chain (or functional fragment 

thereof) to be used in the inethods, regimens, kits, and articles of manufacturer
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herein with a pharmaceutically effective amount, or With individual dose units 

containing a pharmaceuticaliy cfficive amount, of Compound Al.  

[00150 The combinations include MMP9 binding proteins that bind specifically 

to NMP9 and not to other matrix metalloproteinases such as MMP1, MMP2., 

MMP3, MMP7, MMP9, MMPiO, MMP12 MMP3. Such specific MMP) 

binding proteins are thus generally not sgnificantly or detectably erossreacive 

with non-MMP9 matrix metalloprote inaesM MMP9 binding proeinns that 

especially bid MMP9 ind use in applications in which it is ieesary or 

desiible to obtain specify i modulation e gihibition) of MMP9l e without 

directly a ffec ting the aet ity o of ihr matri x nealloproteinases, 

[00151] In certain embodiimens of the present dis.losure an anti-MMP9 

antibody is an inhibitor of the activity of MMP'9, and can be a specific inhibitor 

of MMP9. I particular, the MMP9 binding proteins disclosed herein will be 

useful for inhibinon onnf M P while allowing normal flnmetion of other, related 

matrix netalioprot,0in ases "Aitnlbior of MMP" or "inhibitor of MMP9 

activity" can be an antibody or an antigen binding fraigmient thereof that directly 

or indirectly inhibits activity of MMP9 including but not limited to enzymatic 

processing, inhibiNing acion of MMP9 on it substrate . by inhibiting 

subtiite bndng substrafc cleavage, and the lik and the like.  

[0012] The present combinations also comprie MMP9 binding proteins that 

specifcally bind to non-mouse MMP9, such as humin MMP9, Cynomolgus 

monkey MMP9, and rat MMP9 The combinations also comprise MMtP9 binding 

proteins (eg aniM9 antibodies and fancional fragments thereof) that act as 

non-compettive inhibitors A "non-conpetive inhibitor" refers to an inhibitor 

binds at sie away from substra binding site of an enzyme and thus can bind the 

enzyme and effect inhibitory activityregardless of whether or not the ernnme is 

bound to its substrate, Such n competitrve inhibitors can, for exa provide 

for a level ofinhibition that can be substantially independent of snbstrate 

concentration.  

[ 334 MMP9 binding proteins (eg. antibodies and functional fragments 

thereof) of the present disclosure include those that bind MP9, particularly 

human MMP9, andt having a heavy cham. polypeptide (or functional fragmnent
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thereof) that has at least about 80%, 85%, 90%, 95% or more fUamino acid 

sequence identity to a heavy chain polypeptide disclosed heiin-MMP9 binding 

proteini (e, antibodes and functional tragmcts thereof) tho present 

combnaions, metnods, artis manufacture and kits include those that bind 

MM P9, particlarly human MMP9 and having a light polypepde (or functIonal 

fragment thereof) that has at least about 80%, 85%, 90%, 95% or iore amino 

acid sequence identty to a heavy chMn polypeptide disclosed hereinMMP9 

binding proteins (e.g antibodies and functional fragment tewo) of the present 

disclosure include those that bind MMP9, particular ly hum n MMP9 and have a 

heavy chain polypeptide (or functional fragment thereof) having the 

complementarty fdetenining regions ("CDRs) of heavy chain polypeptide and 

the CDRs of a ight chmin polypeptid (or functional fragment thereof) as 

disclosed herein 

100154 MMP9 binding promis including antibodies and uncioal fragments 

thereof: Accordingly, the present disclosure provides embodiments comprising 

for example, antibodies or antigen binding frgments thereof compi heiuy 

chain variable region polypCptide hv'i a't least80%, 85%, 90%, 95% or 

greater amino Acid sequence ideity to an amdio aid squ of a heavy chain 

variableregion described herein g, SEQ ID NOS: or8 and a variable fight 

chain polypepdtde having at least 8Q% 85%, 90%, 95%, or geat amino acid 

sequence identity to an umino acid sequence of a light ciain polpptide as set 

forth herein (e~g, SEQ ID NOS;2 or 9412).  

100155] Sequence idetity between two nucleic acids can also be described in 

tenns ot hybridization of two molecules to each Other under struiget conditions.  

The hybridiation conditions are selected flowing standard methods in the art 

(see, for exampk Seta, Molecular Cloning: A Laboratory Manual, 

Second Edition (1989) Cold Sri Harbor, NY.). An exan p ofstringent 

hybridization conditions is hybridiztion at 500C or higher anmd 0 A x SSC (15 

mM sodium choriddi AM sodun citrate). AnThher example of stingent 

hybdizatio conditions is overnight incubationat 42 "Cin a sohtion: 50 % 

formamide 5 x SSC (150 mM NaCi, 15 mM trisodiumn citrate), 50 mM sodium.  

phosphakt (pH7.), 5 xt Denhardt's solution, 10% dextran sulfate, and 20 mg2/rl
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denatured, sheared salmon sperm DNA, followed by washing the fher in 0x1 

SSC at about 65 1C, Sringent hybridization conditions are hybrdizaon 

conditions that are at least as stringent a the aboe representative conditions, 

where Condidons are considered to be at least as sringent if thy are at least 

about 80% as stringent, typically at least 90% as sringent as the above specific 

srrigent conditions, Examples of antiPMMP9 antibodies of the present disclosure 

arc described in more detail below.  

[001561 Anti-MMP9 antibodies can be described in terms of the CDRs of the 

heavy and light Chain in some embodients, an antibody is a humanized 

antibody or a hmn andy. Hmized amibodies include human 

immunulnoglobulins (rec.pietU antibody) in which residues froml a 

coniplementary-deriing region (CDR) of the recipient are replaced by 

residues fro a CDR of a nor hanl specie-s (donorantibody) suh as mouse, rat 

or rabbit having the: d sired spefiity, affinity and capacity. Thus, humanized 

fbnns of nonmhuman (e.g. murin.) anti bodis are chimeric inununoglobulis 

which contain minimal sequence derived from non-human iiunoglobulin, The 

non-human sequences ane locad primarily in the variable regions., prticur in 

the compleetarity dtrmining regions (CDs). In some embodiments, Fv 

framework residues1 of the human immunolo bulin are replaced by corresponding 

non-human residueia. H ani zd antibodies can also comprise resides that are 

round neither i th recipient antibody nor in the imported CDR or framework 

sequences. In certain emibodiments, a bum;anized antibody comprises 

substantially all o atl lst one, and typically two, variable do.mains, in which all 

or substantially all of the CDRs correspond to those of a non-human 

hmnoglobulii and all or substantially all of thaimework regions are those of 

a humor ii nunoglobulin consnus sequence For the puposes of the present 

disclosure, humanized antbodes can also include immunoglobuliragment 

such Itas Fv, Fab, Fab% 11ab or ther antigenmhindig subsequences of 

antibodies.  

10011571 lThe humanized anibody can also compose at least a portion of an 

nimm unoglobulin constant region (Fe) typically that of a human inmooglobuiin.
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See, for example, Jones i; ar (1986) NPre 321:522-525; Rieciunann et al.  

(1988) Natwe 332323-329; and Presta (1992) Cur p Struct. Bios 2:593-596.  

[00158i Methods for humanizing non-human antibodies are known in the art.  

Generally, a hunanized antibody has one or more amino acid residues introduced 

into it from a source that is non-hunan. These nonhwman amino acid residues 

are often referred to as "import" or "donor" residues, which are typically obtained 

from an "import" or "donor" varia be domain. For example, humanization can be 

performed essntily according tO the method of Winter and co-workers, by 

substituting r n CDR s or CDR sequences for the corres sequences ofia 

human antibody. See, for example Jones el al, supra; Riechmann eial supra 

and Verhoeyen et al (1988) Science 2 91534 -153 Acording such 

humanized" antibodies include chimeic antibodies (U.S. Patent No. 4,816,567), 

wherein substantially less than an inac iluntan variable domain has been 

substituIted by the correspondng sequence from a non-human species. In certain 

embodiments, humanized antibodies are human antibodies in which some CDR 

residues and optionally some framework region residues are substituted by 

residues from analogous sires in rodent antibodies (e.g inmurine monoclonal 

antbodies).  

[10159] 1humnan antibodies can also be produced, for example, by using phage 

display i braies. Hoogenboomn et at (1991) J.AM Bio!, 227:381; Marks et at.  

(1991). J U Biot 222:81 Other methods for preparing human monoclonal 

antibodies are described by Cole e/ al. (1985) "Monoclonal Antibodies and 

Cancer Therapy," Alan R. Liss, p, 77 and Boerner et at (1991) J. hnmunol 

486-95.  

[00160] Human antibodies can he made by intdroucing human inununoglobulin 

loci into transgenic animals (e g mice) in which the endoenous 

imnmunoglobulin genes have Ien partially or completely inactivated. Upon 

immunological challenge, hinan antibody production is observe d, which closely 

resembles that seen in humans in a respects, including gene reaangement, 

assembly, and antibody repertoire. This approach is described, for example, in 

11. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 556334125; 

5,661,016, ard in the following scientific publications: Marks ef a! (1992)
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Bi/lchntoigy 10:779-783 (1992); Lonberg et o (1994) Arowe 368: 856-859; 

Morrison (1994) Nanure 368:812-813; Fishwald e ai (1996) Nature 

Biotechnology 14:845-851; Neuberge r (1 96 Nturej Biecnoog 14:826; and 

Lonberg al (1995)inrern Rev hnmnuno, 1.365-93.  

[00161] Antibodies can be affinity ratured uing known selection and/or 

mutagenesis methods as debied above .h some embodiments, affinity 

maUed antbodies have an afinity which is five times or more, ten times or 

more, twenty tines or more, or thirty files or more than that of the starting 

antibody (generalHy twine, rabbit chicken, humanized or huir'an) front which 

the maturd antibody is prepared, 

[00162) A antibody can also be a bispecife atnibody Bispecific antibodies are 

monoclonaL and may be human or humanized antibodies that hae Mndig 

specificities for at least two different aigens. In the present case, the two 

if n bindin specificities can be directed to two difiren NMPs, or to two 

different eniopes on a inle MMP (e.g, MMP9' 

[001 63 An antibody as disclosed heWin can also be an irmunoconjugate. Such 

imnunoeonjugates comprise an antibody (eg. to MIMP9) conjuated to a second 

nlecule, such as a report. An imnmnoconjugate can also anompris an 

anybody conjugated to a cytotoxicgent such as a chemotherapeutc aent, 

toxin (u g an enzymaticaliy active toxin of bacteria fungal plant, or nim' 

rigi or fragments thereof), or a radioactive isotope (i a radio.onugate).  

[001641 An antibody that specificallyy binds to" or is "specific fr" at particular 

polypeptde or an epitope on a particular polypeptide is one thatinds to that 

particular polypeptide or epitope without substantially hindingu to any other 

polypeptide or polypeptde epitope, In some embodinents n antibody of the 

present disclosure specifically binds to human MMP9 with dissociation 

constant (Kt) equal to or lowea than 100 nM, optionally lower than 10 aM, 

optionally lower than I nM, optionally lower taain (, nM, optionally lwer than 

0.1 nM, optionally lower than 0.01 nM, or optionally low than 0.005 nt in the 

form of monoclonal antibody, sev, Fab, or other frtn of anybody measured at a 

tempertre of about 4"C, 25"C, 37"C or 12"C
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1001651 In certain embodiments use of an antibody of the present disclosure 

binds to one or maore processing sites (e., sites of pioteolytic cleavage) in 

MMP9 the bY ef eciely blocking processing of the proenzyme or 

preproenzyme to die catalytically aetive enzyme, and thus reducing the 

proteolytic activity of the MMP9Ar certan embodimentuse of an antibody 

accordin to the present disclosure binds to MMP9 with an affinity at least 2 

times, at least 5 timeN at least 10 ues, at least 25 times, at least 50 times, at 

least 100 times, at ls500 times, or at least 1000 times greater than its binding 

affinity for another MMP. Bin affinity can be measured by any method 

known in the art and can be expressed as, for example, onmrate, offtrate, 

dissociation constant (Kd), equilibum constant (K) or anmy term in the art, 

[00166] In certain emodientN, use of an anybody according to the present 

disclosure is a non-comipeTive inhibitor of the catalytic activity ofIMMP9. In 

ertain tmbodinments. an antibody according to the present disclosure hinds 

within the catalytic domain of MMP9. In additional embodinents, an antibody 

according to the present disclosure binds outside the catalytic domain of MMP9.  

[001671 The present disclosure alo contemplate use in the methods, regimens 

kits, and articles of irianufacture herein of antibodies, or antigen binding 

fragments thereof, that compete with anti-MMP9 antibodies or antigen binding 

fragments thereof described herein tor binding to MMP9, Thus, the present 

disclosure contemplates use of anti MMP9 antibodies, and functional fragments 

thereof, that nopete for binding with, for example, an antibody having a 

chain polypeptide of any of SEQ ID NOS1 or 518 a light chain polypeptide of 

SEQ ID NOS2 or 9 12. or combinations thereof. In one embodiment, the anti

MMP9 antibody, for functional fraginnt thereof competes for binding to human 

MMPI9 with the anbdy described herein as A130041.
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MNP9 sequence 
[0168] The amino aid sequence of human MMP9 protein is as follows: 

MSLWQPLVLV L.LVI (CFAA PRQRQSTLVL FPGDLRINiLt LEEX 50 

RYGYTRVAEIM RGENKS[UPA LILLQKQLSL PETELDSA LKAMRTPRCG 100 

VPDHLGRFQTF EGDLKW}HHN TYWIQNYSE DLPRAVIDDA FARAFA L WSA 150 

VT PLTFTRVY SRDA DIvQF (VAEGEDGYP FDGKDG A AFI X PPGP(IQ 200 

DAHFDDDLW SL(GKOVVVPT RPGNADGAAC HFiFGRS YSACi'4DRS 250 

DGLPWCSTTA NYD DUiDRFGF PSERLYTD GNADGKPCQFP s SYS 300 

ACTTDGRSDG YPWCATT'ANY DRD0KL GFcP TR KADLM'VMG NSGAGEl FP M0 

FTFiELYSI C1 I{EGRGOR L. WC ATTNFD SDKKWGFCPD) QTL.F L V A A 400 

EF~GHALGLD HSSVPEALMY PMYR FGPP LHKDDVNIRS[P ' IGP E 450 

PRPPTTTTPQ PTAPPTVCPT IPPTVHPSER PTAGPTOPPS AGPVPPTAG 500 

PsATllVP PV DACNVNI FDAIA E MNQ lYLFED G KYW RSFSGGSRP 550 

QGiPi ADW PALPRIUDSV m PpSRKLF FfSROVWVY GASV[PRR 60 

LD] V ULLADV AQ VTOA LRSG RGKMLLFSGR RWRF PDVK AQ 4VDPRSASEV 650 

DRM F}G5PL/[) THV.IQYREK AVECQDRFYW RVSSRSEL NQ VD)QVGYVTYD 

700ILQCPED (SEQ ID NO:27) 

[00169] Protein doiains are shown schemtically in Figure 3 and are indicated 

below: 

Amino AcidJ, Fatr 

1-19 Signal Poptide 

38-98 Peptidglyen Bitnding Domain 

R98/CO9 Propende cleavage site (dependent on cleavage enzymi) 

112-445 Zn d epednt m'tJaopiOtinasc domain 

223-271 ibronbectn type l domain (gelatin binding domain) 

281-29 FibrOneetin type U domain gelatinn binding do.alt 

340-38 Fibronectin type i dontn (gelati ining domain) 

400411 Zn binding reIO 

52165 Hemoperindike domain 

57608 iHemioYpinik domain 

613-59 Heiopx in-like domain 

661 704 Hemopeninike domain 

[00170] The amino acid sequence of mature fuliength human MMP9 (which is 

the amio acid sequence of the propolypeptide of SEQ ID) NO:2 without the 

signa peptide) is:
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PRQRQSTLVL FPODLRTNLT DRQLAEEYLY RYGYTRVARI RGESKSLGPA 

LELLQKQLSL PETOELDSAT LKAMRTPRCC VPDLGRPQTF EDLKWHHN 

ITYWiQNYSE DLPRAVID)A FARAFALWSA VTP.FIFTRVY SRDADIVIQF 

GV.AEGDGYP FDGKDGLLAH AFPPOPGiG DAHDDDL.W SLKGVVVPT 

RFQNADGAAC HPIFEGRS YSACTTDGRS DGLPWCS'TTA NYDTDDRFGF 

CPSERLYTRD GNADGK PCQ F PFIFQGQSYS ACTTDGRSDG YRWCATANY 

DRDKIFGFCP TRADSTVMGG NSAGELCVFP FFLGKEYST C , ERGDGR 

LWCATTi SDK [) KKWGFCPD QYSLFLVAA HFGHA Oi ND SYPEALMY 

PMYRFTEGPP LHKDDVNGiR HLYGPRPEPE PiPP'}TTPQ PTAPPTVCPT 

OPPTVHPSER PTAGPTOPPS AGPTGPPTAG PSTATI VPL.S PVDDACNVNL 

FDAIAB-NQ LYLFKDGKYW R FSERGSRP QGPFLIADKW PALPRKLDSV 

FEEPLSKKLF FPSCRQVWYY TGASViYPRR LDKLLGADV AQVTGALRSG 

RGKMLLFS(R RLWRFDVKAQ MVDPRSASEV PRMFPOVPI DF\QYREK 

AYFCQDRFYW RVSSRSELNQ D ILQCPED (SEQ ID NC28) 

1001711 The amino acid sequence of the signal peptide is MSIWQPLVLV 

ELVLGCCFAA (SEQ ID N0:29) 

[00172] The present disclosure contemplate the use of MMP9 binding proteas 

that bind any portion of MMP9, e g , human MMP9. with MMP9 binding 

proteins that preferenialy bind MMP9 relative to other WMPs being of 

particulu interestAnti-MMP9 antibodies, and functional fragments thereof can 

be gnerateacordingly to methods well known in the art. Examples of anti

MMP9 an bodies are provided below, 

Mouse monoclonal anti-MiM4P9 

[001.73J A me monoclonal antibody to human MMP9 was obtained as 

described in Example 2. This antibody contains a mouse IgG2b heavy chain and 

a mouse kppa light chain, and is denoted. AB0041, 

1001741 T amine acid sequence of the AB0041 heavy chain is as follows 

MA IYLEIL AP SVLSQVQLKBSGPGLVAPSQSLSiTCTVSGFS 

1LLSYiVIWVRQPPG LEWLGVIWTGGTTNYNSA SRLSISKDDSKSQ 

VFLKMN SLQTIDDTA IYYC ARYYYCMD)YWGiQGTSV'TVSsA1KT7PP~SFyPyLA 

PG0CGDTITGSSVT LGCL VKGITPESVTWNSGSSSS H~ y t .FPA LLQSG/17348SS 

L EGGPSiPP ~NiKDY LAMISLTPKVfTCVVD)VFSRDDPRL/IS W FVNVI FR/ITA 

QTQTb 'RI EDYINSTU Z RVVA LPIQHQDW MSKFCVNDPS) Tl K



WO 2017/059252 PCT/US2016/054780 

105

1.V RAPQ!YI LPPP AiEQ.LSRKL)DVSLT CL VVGF NPGDISV ETSNGI7E NY KD7 A 

(SEQ ID NO: 1) 

[0017,5] The signyual s is underlined, and the sequence of the IgG2b 

contan It region is presented italics.  

[001761 The amino aid sequence of theAB004 light hiain is as follows: 

ESQ \ -WV'F V[L DDIVMTQSHKEMSTSVODR3SITCKAS 

QDVRNT'iVAWYQQKT(iQSPKI.J LIYSSSYRNV \i (VPDRFGSGSGTI'DPTDFiSS 

VQ ALEDL>AVY\ FCQQHYiT PYlTFGGGT I R ADA AP)1 ,!STV PPSSEQL-TSGGA 

SYYC (4 LN'N)UY TXDJVKW7DGSERQNG&FLVSNC TQi DDS 4TFSMSSTL PKDi 

EVER R NTHAT&KTSTSPIVKSTNRNEC (SI Q i) NO2) 

[00177 The ~ sgnal sequence iS undcdied, inc seWquence of the kappa 

contut region is presented in italics, 

I[00178] The following amino acid sequence comprises the framework regions 

and eompiemnentarity-detenining regions (CDRs) of the variable region of the 

IgG2b heavy chain of AB0041 (with CDRs undefined): 

QVQLKE SOPGLMVXPSQSLITCTVS K SYQiIWVRQPPGKGLE 

WLGVI)_TOGCfTNVNS'MSRLIcSKD)DSIKSQVFL1 KMNSLQTDDTIAITY CA 

RYYY MDNWGQG S1VTVS (SEQ ID NO:3) 

[00179] The following amino acid sequence comprises the framework regions 

and omplemntaitydeiermning regions (CDR) of the variable region of de 

kappa, i hai of AB0041 (with CDRs underlined): 

DI MTQSH KFM STSVGDRV SITCKASQD V \R N VANYQQKTGQS PK 

11-S SS S YR N * DRF i8G Il- ,D1 

GGGTIRI-I K (SEtQ ID NO4) 

Heavy-chain variants 

[00180] As noted in US. Patent Nos. 8,377,443 (McAuley Qt al), 8501,916 

(McAuley et al.) and 9,120,863 (MeAuley et at), the amino acid sequences of 

the variable re gions of the AB0041 heavy and light chains were separately 

nodifed, b tearing framework region sequences in the heavy and light chain 

v-aribe regious. The effect of' these sequence alterations was to deplete the
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antibody of human Tel epitopes, theey redcig o ahing its 

immnOenicity in hunians (Antitope, B'abraham, UK).  

1001811 tour heavy-chain vaiants were consuctd, i human IgG heavy 

chain background containing a S241P amino acid eunge that stabilzes the bige 

domain (Angal el aL (1993) Aolec iun 30: 105I081 and arc denoted VHI1 

VII2, VH3 and VH4, The amino acid sequences of their framework regions and 

CDRs are as follows: 

Vi1 

QVQLQESGPGI.VKPSETLSL.C1'VSCSJIAYVWRPGGEL~WG 

TTN YNSA LMSRLTISK DDSKSTYLKM NS LKTETAIYYCARYYYt CMDYWGQCYY 

svIvss (SEQ ID NO:5 

V112 

TTNYNSALMSRLTISKDDSKNTVYLKMN SLKTEDTAIYYCARYYY(iMDYWGQG 

TLVvss (SEQ ID NO:6) 

V13 

QVQLQEVSGPGLY \KPS E LbISUCTY SGFSLLS YGVHWVRQPPGKGLE 

WLGV 1WfGGT''NYN SA LMSRFT1ISKDDSKNTVY LKMNSiLKTEDIA 

IYYCARYYYCM DYWGQGTLVTVS (SEQ ID) NO;7) 

VI4 

Q VQLQESGPGLVKPSETLSLTCTVSGFSL.SYVGVWVRQPPGKGI 1E 

WLGViWTGCTTNYNSALEMSRFITSKDDSKNTIYLKMNSLKTEDTAI 

YYCARYYYGMDY WGQGTLVTVSS (SEQ ID NO18) 

Light-chain variants 

[00182] Pour iight-chain variants were constructed, in a human kappa chain 

background, and are denoted Vk l, Vk2, Vk3 and Vk4. The amino acid 

sequences of their framework regons and CDRs are as follows: 

ski 

DIVMTQSPSFLSASVGDRVTITCKASQDVRNTVAWYQQKTGKAPK 

IHAYSSSYRNTGVFPDRFIT GS(3SGTDFTIjISS LQAEDVAVYFCQQHYI 

TPYTFGGGI'KVEIK (SEQ ID NO:9)
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Vk2 

DIVMTQSPSSLSA S VGDRVTITCKA SQDVRNTVAWYQQKPGKAPK 

LI-'YSSSYRNTGVPDRIFTGSGSGTDFTLTISSLQAEDVAVYFCQQRYI 

TPYTFQGTKVEIK (SEQ ID NO:10) 

Vk3 

DIQMTQSPL SASViDRVTITCKASQDV RN TVAW YQQKPOKAPK 

LLIYSS SYRNTGVPDRFSGSGSGTDFTLTISSL.QA EDVA VY FCQQHY 1 

TPYTFGGGTKVEIK (SEQ ID NO:11) 

Vk4 

I)IvfTQSPSSLSASViDERVITCKASQDVRNTVAWYQQKPGKAPK 

LIJYSS SYRNTG VPDRF SG SGSGTDFITTSSLQAED}VAVYYCQQ JY 

LrPYTFGOG':KVEIK (SEQ ID) NO: 12) 

[001831 The humanized heavy and light chains are combined ma all possible pair

wise combinaios to generate a number of functional humanized anti-NMP9 

antibodies 

1001841 Additional heavy chain variable region amino acid sequences having 

75% or more. 80% or more, 90% or more, 95% Or more, or 99% or more 

homrology to the heavy chain~ maria ble'gin sequences disclosed he rein are also 

provided. Furthermore; additionaight chain variable region amino acid 

sequences having 75% or more, 80% or more, 90% 01 more 9 5% or mere, or 

99% or111 mor homology to the lighi. hin varible regon sequen~icbes iosed 

hereini are al's prokvidedd 

[001 85] Additional heavy chain variable region amino acid sequences having 

75% or mnore; 80% or more, 90% or more, 95% or more, or 99% or more 

sequnce identity o the heavy chain variable region sequences disclosed herein 

are also provided, F urthennore, additional iht chain variable region ano acid 

sequenkes having 75% or more 80% (r more, 90% or more. 95% or more, or 

99% or nmore sequence identity to the light chain variable region sequences 

disclosed heein are also provided,
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Comnplemnentarity-determining regions (CDi) 
100186 The (Rs of the eavy chain of an anti-MMP9 antibody as disclosed 

herein have tbe following amno acid sequences: 

CDR 1; (FSIISYGVII (SQ ID NO:13) 

CDR2: VIWTGGTTN YNSALMS (SEQ ID NO: 14) 

CDR3 Y YYGMDY (SEQ ID NO: 15) 

[00187] T CDRs o the light cin of an antiMMP9 antibody as disosed 

herein hav e th following amino ad sequences 

CDR L KASQDVRNTVA (SEQ ID NO:16) 

CDR: SSSYRNT (SEQ ID NO 17) 

CD0: QQHYIT1PYT (SEQ I) NO:18) 

Nucleic acids encoding antIMP9 antibodies 

[001881 The present disclosure provides in t m Et1ods, reginens kits, and 

tides of manufacture herein of nuclei. a i e ncodng and 4MMP9 antibodies 

and functional fragments thereof. Accordingy, the present disclosure provides an 

isolated polynucleotide nucleicc ad) encding an antibody or antigen-binding 

fragment as described herein, vocors containnWg such polynucieotides, and host 

cells and expression systo trnnscibing a translating such polynucleotides 

into polypeptides.The pre' nt disclosure also contemplats the use of constructs 

in the form of plasmids, vectors tanscripton or expression cassetes which 

comprise at least one polynucleotde as above 

100189] The present disclosur aso provides the use of a recombinant host cell 

which coiprises one or more constructs as above, as well as methods of 

production of the anbody or antgwnbindingfragments thereof&dscried eei 

which method comprises expression of nuclei acid encodig a heavy dhai 

polypeptided ida lignt chain polypeptide (in the same or different host cells, aInd 

from the same or ifferent constructs) in a recomIbiation host cell. xpression 

can be achieved by culturing under appropriate conditions rconbinant host cols 

contains the nucleic acid. Following pruction by expression, an antibody or 

antigen-binding fragment can be isolated and/or puriied utsing any stabLe 

technique, then u sed as appropriate.
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[00901Sytem fr conng and expression of a poiypeptide inl a variety of 

different host cell are well known, Sit able host ceils include bacteria, 

mannalian cells, yeast, andbaculovirus systems Mammaln cell lines avaiable 

in the art for expression of a heterologous polypeptide include Chinese hamster 

ovary cells, H-eLa dls, baby hamster kidney celLs NSO mouse melanoma celts 

and many others A common bacteria host is F, coi.  

1001911 Suitable vectors can be chosen or constructed, containig appropriate 

regulatory sequences, including operably linked promoter wequcees terminatr 

sequences, polyadenylation sequences enhancer sequences, marker genes and/or 

other sequences as appropriate. Vectors can) be plasmids, viral c gphag e, or 

phagemid, as approprate fir further details see fo Txample, Molecular 

Cloning: a Laboratory Manual 2tnd editon Sambrook et ad, 1989, Cold Spring 

Harbor Laboratory Press, Many know techniques and protocols Or 

manipulation of nucleic acid, for example in preparation of mcio aci 

corstructs, mutagenesis, sequencing, introduction of DNA into celbs and gene 

expression, and amlysis of proteins, a described i detail in Short Protocols in 

Molecular Biology, Secnd Edition, Ausud et al eds, John Wiley & Sons, 

1992. 'Th disclosures of Sambrook et at. and Ausubd et al. are incorporated 

herein by rrence in their entirety, 

[001921 The nucteic acid encoding a polypeptide of mterest is integrated into the 

genome of the host cell or can be maintained as a, sable or transient episomal 

elmentAny of a wide varie ty of expressin control s'equences- sequences that 

oolltu the expression of a DNA sequence operatively linked to it - can be used.  

in these vectors to express the DNA sequences. For example a nucleic acid 

enCoding a poiypeptide of interst can be operably Jinked t a promoter, and 

provided in an expression construct for use in methods of production of 

recombinant MMP9) protein or portions thereof.Those of skill ii the art are 

aware that nudica acids encoding the antibody ebains disclose heein can be 

synthesized using standard knowledge and prcdxies in molecular biology.  

[00193] Examples of nudeotde sequences encoding the heavy and light chain 

amino acid sequences disclosed herein. are as follows:
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X'i~: (AGGT~iCC 'CCA~iAAC CCCC'TGGCC

Ci'C&ICA AGC CCTCC!G.kCAAC A(7~CCGACCCA(:CG 

I'&CC~CCi C CCi'CTGJ'CT.ACCGCG 'VCCACTGCHi' 

C ( AA. CACCAAiG(CTCC AAT Ri C CTGG(Gi 

TGFCCGIGACCAVCTCC. AACCACG(AC."T C(?CAAGI(.CAC 

(..GGlCT(xc;J AAGATGAACT CCCT-IGAAAAC CACUACACC 

UCCAICTAC'T ACTGCGC-CCG GTACTACTAC GGCATOCT CT(" 

ACITGOGUCiG(.CA GG6CLACCTCC T.ACGTCIA(SEQ ID) 

NIX 19) 

V 112: (IA(?Cjii'I'CAGC TiCAG~i kAlT CGCCCCT(-iGC.  

CTGTCACC ~iCCG GAA T(ICCCC ACTGCA(I 

TCCG"CTT(. CTCCC6G'GCG TCIAGG TGCATGG(i'i 

AJCI( i(A(C C( (JCCGCi( ( AC \ATALAAC T('CCCCCTGA 

IG(C0C I (A C' C( \\CAG.GA(G-' CCAACAACAC

CGITACCA ( XC 41CT I CTCRAAAAL CCACCACACC 

CCLTCALI LT CLLG(I'AACTAC(iGGCA'TOG'(ACT 

ACTGGfCCA (jG C:C CJG (iTLACICOJO-T CC(,TC.A (SEQ ID 

NO: 2() 

V [3 AOICAC GACAT CC FO 

CTGOTC.AAGC CCTC(,CGAC Vc ALTGTlCCCTGi ACLI CKACC-G 

TGi1CCCTT CATCCTGLTG. TLC("IACGCCC! TG-CAL2TCCGT 

C(IiACA(CL',T CLAUCL(,(,AAA \ NO C C CTOCGAATC -( CiCTCCTC 

.ATCT(CO'ACCO GCGGCACC XC C-AACT'ACAAC T'C(.CCCCTG'A 

TGTLLCG''T LLLAITCC AOCA 'CAF LAAOAAL-A(C 

LGTCTACCTO AA.AICAAL'T LCTO- 1 AA AAL C ..- ACA.CLL 

OCCATLIACT ACJG(.iCCG' (TACTIALTAL COL, (ATOG'(ACT 

AC I'GGGL-CA CGC'ACCCTG GCCTTLLCA(SEQ ID 

N:O:21) 

N1i4: CAGGLG CLGAACLCCG'T(GL 

GOOF A t~G CCCLGAAC LCICCCTG A(LLTGLALC'C
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'i''I'CCO'I" C:CC~'C~'GTC'(YVACCGiCG'P ICA((.GG'iT 

Ai'C'I (OCCi ((.(CCACU CA .'A I ('T X TCG(.. ( I A(uk( 

CCTOTACCI'C AAGATrGAAC'I CC). IN G\\ ANC Q(j(AiA AC&C 

GCCATCTACT 'ACTGCGCCOG.' (OTACT"JAC'I'A((C OCATOGACT 

CTTCCiCC'i (GOG1'C2CCTT(AG 11)NC TA W~ 

ClI'TGCC/C.ACTCOKACTACCCT(-i-G CCAGTCATCA 

CGCAC CACC CACCACTO (nTT CT CTCG'C.IA(CCC 

I'CCAA A' AAA A SEQ NO'9 

VkTG(IAGCA'CC'iC TC\i3'i CCCMiC ACCI 

CACTCCCTCA (IACEA(GfCAC GOCCCIATA-3 

T(CC,,iA.C AAAC (iCC AACGCCCCAGCCC APIA TC 

1'CCTCI'(-AC CACAC CCTCCCC(T(AC (CiiAG 

CCT'iCG'IC CCCCCACIT)ACC CuNCCATCACYC 

CUJ"IGC.ACCC.C (!ACC;AXIV(X3 CCC ( I TAC'P CCCACAC

CACTACAICA. CCCCCT.ACAC CL! C(K (s. jA CCGCACQCAA(i 

TCC AI.AA A A (SlE-Q ID NO:24) 

Vk3: (i'X(>Ai'CA GA(.O'NC C' C CCCC-TCC.ACC 

(CI'( C CG( I' CTCTGCCCCiG'N A~i~i'ACACCT 

ACGC ( PC C C GGACI'G(-'CG 'NACACC(JC'('CC Y'CCTG"ATC.A 

CCUAGCCC CCCAAGC-CC (CACCTG'CAIC 

TCC-TCI AC CAAAC CCTCCCC'GAC (.CIGUT7'CT(i 

(4([:(?3(jGj\;\( COCCi;(AC COAC T''I'A CCC-'A (:(!A'i'C([ . I'C
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CCiTCAGCC GAGGACGIGG CCGTGTACTT CTGCCAGCAG 

CACTACATCA CCCCCTACAC CFTCGOGCGCA. OCA CCAAGG 

TOGAAATAAA A (SEQ I )NO:2) 

Vk4: (ACA TCCA GA TGACCCAGTC CCCCTCCAGC 

CTGTCCGiCCT CGO G GICGA ('AGAG'GACC ATCACAI'GCA 

AGCCTCTCA CGACGT0CGG AACACCGTGG CCTGGTATCA 

GCAGAAGCCC GGCAAGGCCC CCAAGCTOCT GATCTACTCC 

ICCTCCTACC GGAACACCGG CGTGCCCGAC CGTCTCG 

GI CTGGAAC; CGGCACCGiA C TTACCOIUA CCA'TCAGCTC 

CCTGCAGGCC GAGGAC.GTGG CCGTGlACTA CTGCCAGCAG 

CACTACATCA CCCCCTACAC CTTCGCGGA GGCACCAAGG 

TOG AAATAAA A (SEQ ID NO:26) 

[00194J Because the struture of antibodies, in ding the juxtaposition of CDRs 

and framework regions in the variable region, th structure of framework regions 

and the structure of heavy- and light-chain constant regions, is wefllknown in the 

art; it is well within the skill of the art to obtain rlt nudeic acids that encode 

anti-MMP-9 antibodies. Accordingly, polynucleotIdes comprising nucleic acid 

sequ nes having at least 75% at least at 5%at least 90% t t least 

95%, at least 98% and at least 99% homology to any of the nucleotide sequpences 

disosed hee are also provided, Accordingly, polynucleotdes conprsing 

muce ie s(1( sequences having at least 75%, at least 80%. at least 85%, at least 

90%, at least 95%. at least 98% and at least 99% identity to any of the nucleotide 

sequences disclosed herein are also provided.  

[001951 MMP9binding proteins as wel as nuclei acid (e.g DNA orRNA) 

encoding M1MP9 bidinproteins, can be provided as a plmnnaceutical 

composition, e,g, combined with a pharmaceutical acceptable carrier or 

excipient. Such pharmaceutical compositions are useful for, for example, 

administration to a subject in vivo or ex vivo, and for diagnosnAg andlr treating a 

subject with the MMP9 binding proteins, 

100196 Pharmaceu tically acceptable carriers are physiologically acceptable to 

the administered patient and retain the therapeutic properties oF the antibodies or
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peptides with which it is administered Pharmaceuticaliy-acceptabie eariers and 

their formulations ar and generally described in, for example, Remington 

phannaceutical Scienes (18fth Edition, ed. A. Gennaro, Mack Publisbing Co, 

Easton, PA 1990) One exemplary pharmaceutical carrier is physiological saline, 

Each carrier is pharmaceutically acceptable" in the sense ofbeing compatible 

with the Other ingredients of the formulation and not substantially injurious to the 

patient.  

[00197] Pharmaceutical compositions can be formated to he compauble with a 

particular route of administration. systemic or local1 Thus. pharmaceutical 

cOmpousitirons mnchnde carriers, diluseats, or excipients suitabl e for administration 

by various routes: 

[00198] Pharnaceutical compositions can include pharmaceutical acceptable 

additives. Examples of additives include, but are not limited to, a sugar such as 

mannitol, sorbioi glucose xylitol, trehalose, sorlbse, sucrose, galactose, 

dextrana, dextrose, fruttose, lactose and rm itr thereoft Pha nnaceutically 

acceptable additivesa be comned with pharmaceuically acceptable carriers 

and/or excipients such as dextrose, Addiives alo inu de surfctants such as 

polysorbae 20 or polysorbate 80 

[100199] t he formlation and delivery methods will genlly be adapted 

accordn1 to sit an the disease to be treated. Exemplary formulations 

include, but ar not Inmited to those suitable for parenteral administration, eg.  

intravenous, i tteial, intrauscular, or subcutaneous administration.  

[002001 Phrmacetical compositions for parenteral delivery include, tor 

example water, salin. phosphae bOffered saline, Hank's solution, Ringer's 

sohuon dextroe/sine, and g glucose solutions, The formulations can contain 

auxilia rys ubstances to approximate physiological condons, such as buying 

agents, onicity adjusting agents, wettin sgen its, et and the like 

Additives can also include additional active ingredients such as bactericidal 

agents, or stabilizers. For example, the solution can contain sdiun acetate 

sodium lactate, sodim clomide, potassium chloride, calium chloride, sorbitan 

nmonourare or triethanolamine oleate. Additional parenteral formulations and 

methods are described in Bai (1997) J. Neuroirnmnunol. 8t)06 75; Warren (1997)
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J. Neurol, Sci. 15231 3; and Tonegawa (1997) J, Exp, Med, 1:5v07 515, The 

parenteral preparation can be enclosed in ampules, disposal syringes or 

multiple dose vials made of glass or plastic, 

100201] Pharmaceutical composition i iadermal or subcutaneous 

administration can include a sterile dritnt, such as water, saline solution, fixed 

oils, polyethylene glycol glverine, propylene glycol or other synthetic solvents; 

antibacterial agens such as benzyl alcohol or methyl parabens; ainoxidants such 

as ascorbic acid, glutathione or sodium bisulfife; cheating agents such as 

ethylediamineteiraacetic acid; buffers such as acetatis, citrates or phosphates 

and agents for the adjustment of tonicity such as sodium chloride or dextrose.  

[{l021)2] Phairmaceutical compositions for injection include aqueoust solutions 

(where ater soluble) or dispersions and sterle powders fhr the extemporaneous 

preparation of sterile injectable solutions or dispersion, For intravenous 

administration, suitable carirs ilde physloga saline, hactriosatic water 

Cremophor ELTM (BASF, Parsippany, NJ.) or phosphate buffered sine (PBS) 

The carrier can be a solvent or dispersion medium writaining, for example, water, 

ethano, polyol (for example glyoeroi, propylene glycol, and liquid polyetheylene 

glyol, and the like). and suitable mixtures thereof. Fluidity can be maintained, 

for exampLe by the use of a coating such as lecithin, by the maintenance of the 

required particle size in the case of dispersion and by the use of surfactants.  

Autibaterial and antifungal agents include, for example, parabens, 

chlorobutanol, phenoL aseodbic aid and thinerosal, Isotonic agents, for 

example, sugars, polyalcohols such as maniol, sorbitol, and sodium chloride may 

be inched in the compositions. The resulting solutions can be packaged for use 

as is, Or iyophiihzed; the lyphilized preparation can later be combined with a 

stedle solu ton prior to administration, 

100203] Pharmaceutically acceptable carriers can contain a compound that 

stabilizes, increases or delays absorption or clearance, such compounds include 

for example, carbohydrates, such as glucose, sucrose, or dextrans; low molecular 

weight proteins; compositions that reduce the clearance or hydrolysis of peptides; 

or recipients or other stabilizers and/or buffers. Agents th at delay absorption 

include, for example. alumnmn monostearate and gelatin. Detergents can also
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be used to stabilize or to increase or decrease the absorption of the 

pharmaceutical composition, including liiposomal carriers. To protect from 

digestion the compound can be compiexed with a composition to render it 

resistant to acidic and enzymatic hydrolysis, or the compound can be complexed 

in an appropriately resistant earnier such as a liposomie, Means of protecting 

compounds rm digestion are known in the art (see, e.g, Fix (1996) Pharm Res.  

131760 176; Samanen (1996) J. Pharm, Pharnacol. 48:1 19 135; and l$, Pat 

No. 5 l391,377, descbing lipid compositions for oral delivery of therapeutic 

00204j Composition of the present invention can be combined with other 

therapeutic moieties or imnmg/diagnaosnic moieties as provided herein, 

Therapeutic moieties and/or imaging moeties can he provided as a separate 

corpositon or as a conjugated mety present on an MMP9 binding protein 

[00205]1 Forulatios f in vivo adinistri on are generally sterile. in one 

embodinent, the pharaceutical compositions are formulated to be free of 

pyrogens such that tiey are acceptable for adninistration to htumin patients.  

[002061 Various other phannaceuticalcompositons and techniques for their 

preparain and usen il be known to those of skil in the art in ght of the 

present di sclosure. Fr a detailed listing of suitabIe pharmacologeal 

conpoitions and associated adminiistrative techniques one ree to the 

detailed c tcngs herein, whic can be further suppiemented by texts such as 

Remngton: The Scienc ani d Pietiu of Phrmacy 20th Ed. (Lippincott, 

Williann & Wilkins 2003).  

[00207] Pharmiaceutical compositions can be fnnulated based on the physical 

char acristcs ofthe patient/subject needing treatment, the route of 

administrations, and the like Such can be packaged in a suitable pharmaceutieai 

package with appropriate lWA for the distribution to hospitals and clinics 

wherein the label is for the indication of treating a disorder as described herein in 

a subject- Medicaments can be packaged as a single or nultipie units.  

instruction for the dosage and administration of the pharmaceutical 

coin tsof the present invention can be included with the pharmaceutical 

packages and kits described below
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Methods of Use and Teatnents 

1002081 The methods disclosed herein may be used for treating cancer ina 

human in need thereof, comprisingz administerig to the hunal a theaptically 

effective amount of a 13TK inhibitor in combination with one or mr inhibitor 

For example, the one or more inhibitor may be therapeutically effective amounts 

of a JAK inhibitor, an ASKI inhibitor, a BET inhbitor and a MMP9 inhibitor, as 

described irein.  

102091 he method of use or treatment described herein may comprise 

Compound A I or a pharmaceutically acceptable salt or hydrate thereof, in 

combination with one or more inhibitor and another pharmaceutical or 

therapeutic agent. In each of the mnethods descrIbed herein, pharmhaceutically 

effective amounts of each mnhibitor' and each phanniaceutical agent are used.  

Diseases 

[002101 In some aspeCta he disease or condition is chosen from an autorimmune 

disease, an infiammator disas a neurodegencraiv disease, a cardiovascular 

disorder, a renal disorder, a viral info and olsity. In some aspects, the 

disease o condition is choen frn rheum-atoid arthritis, ostearthritis, 

atherserosis, psoriasis, systeic lupus ih a u hiple sclerosis, 

iflaninatory bowel disease, asthma, chronc obtructive airways disease, 

pneumniis, dermati alopecv ianhrtis, vscalitis, atheroscerosis 

Alzheimer's dsaseRhpaitis, primary bil cirrhosis, cerosig cholangits 

diabetes (indudig type I Whaetes), and acute rejection of transplanted organs.  

In some aspects the disease or condition is cancer, including hematological 

cancers, lymphoma, multiple mylomas, leukemias, a neoplasm, cancer or tumor 

(for example a solid tumo, .  

[00211] In some embodiments, the cancer is cartcinoma&, sarcoma, meJanoma, 

lymphona or leukemia. In otler em bodiments, the cancer is a heiatologic 

mIaigniancy some embodimnts, the cancer is leukemia (g, chrni 

lyimphocyti leukemia), lymphoma tg, non-odgkin's lymphoma), or multiple 

mylorna, In other embodiments, the cancer is a solid tumor.  

[002121 In some variations, the cancer is small lymphocytic lymphoma.non 

Hodgkin's lymipho indolent nonHiodgkin s lymphoma (iN,- refractorv
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iNHL, mantle cell lymphoma, ollhular lymphoma, lymphoplasmacytc 

lymphoma, marginal zOne lymphu m immunoblastic large cell lymphoma, 

lymnphoblasfic lymphoma, Splenic marginal zone B-ell lymphoma C- villous 

lymiphocyes) nodal marginl zole lymphoma (+ -miocytoid B-cells), 

ex tranodal marginal zone B cell lymphoma of mucosa-associated lymphoid 

tissue type, cutaneous 'T-eell lymphoma, extanodal T-cell lymphoma, anaplastic 

large cell lymphoma, angioimmunobiastic i c'ii lymphoma, mycosis fulngoides, 

B-cell lymphoma, diffuse large B-cell lymphoma, Mediasinal largo B-cell 

lymphoma, Intravascular large B-cell lymphoma, Prinlary effsion Iymphoma, 

sinall non-ce aved cell lynphom., Burkitt's ymponma, muwltipnle myeloma, 

plasmacytoma, acute lymphoCtic il ukemia1, T cla cut lymiphoblastic 

leukemia, B-cell acute lymphoblasticlukemia B-,efl prolynphocyoc leukemia, 

acu.e;meloid leukemnia, chronic lymphocytic leukemia ju venile 

myelomonocytic leukemia, minimal residual disease, hairy cell leukemia, 

primary ynelofibrosis, econdary myelofbrosis, chronic myeloid leukemia, 

nelodyvsplastie syndrome, myeloproliterative disease, or Waldestroms 

ttnacrogiobuijlinmia 

[002131 In other variations, the cancer is pancaic cancer, urological cancer 

bladder cancer, colorectal cancer colon cancer, breast cane, prostate cancer, 

ren iaceri hepatocellular cancer, thyroid cancer, gall bladder cancer Iung 

cancer (eg, non-small ccli lung cancer, snall-Cll lundg cancer , ovarian canflcer, 

cervical cae gastie cancer. enidometril cancer. esophageal cancer bead and 

neck Lanur melanoma, neuroendocrine canCr, CNS caner, brain tumors (e.g, 

glioma, anaplastic oligodendrogioma, adiut glioblastoma multiforme, and adult 

analast aNstocytoma), bone cancer, so I(issue sarcoma, retinoblastomas, 

neuro b~laomas, peritoneal efit sions, malignant pleural effusions, 

mestbhoimas, Wilma tumors, trnphoblastic neoplasms, lhem ngiopericytomnas, 

Kapi' srCOMas, umyxoid carcinoma, round cell carcinoma sqamous cel 

cancinimas, esophageal squamous cell carcinomas, oral earcinons, cancers of 

the adrenal cortex, or ACTH-producing tumors.  

0021 4] in some embodiments, provided herein is a method fir treating a human 

who exhibits one on ore symptoms associated with cancer (e.g, a hematologic
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malignancy) in some embodimenis, the hum a is at an eary atage of cancer, In 

other embodiments, the human is at an advance stage of cancer 

100215] In sone erabodMierns provided beei n is a method tor treating a. human 

who is undergoing one or more standard therapies fo treating cancer (exg, a 

hematologic malignany such as emlnotherapy, radiotherapy, immunotherapy, 

and/or surgery. Thus, in sone foregoing embodiments, the combination of a 

BTK inhibitor and one or mor inhibitor as described herein may he 

administered before, during, or at administration of chemotherapy, 

radiotherapy, immunotherapy, and/or surgery, For examipie, the one or more 

inhibitor may be a JAK inhibitor an ASK! inhibitor, a BET inhibitor and a 

MMP) inhibitor, as described herein. In some embodiments, Compound Al may 

be used in combination i a JAK inhibitor such as Compound B! and 

Compound B2, In other mbodirnents, Compound Al may be used in 

combination with a JR inhibitor such a (2 cylopropy-(& 

diimethylisoxazoi -4Ji4Hbenzo[d imidazol-4-yl)di(pyridire2-ylhmethanol.  
[002161 In another aspect, provided is a method for sensitizing a hanman who is 

() refractory to at least one chemotherapy treatment, or (ii n ire ap se after 

treatment with chemotherapy, or both (i) and i), wherein the method comprises 

admnistering a BTK, inhibitor in cormbiation with one or more inhibitor, as 

described herein, to the human. A human who is sensitized is a human who is 

responsive to the treatment involving administratIon of a BTK inhibitor in 

combination with one or more inhibitor, as described herein, or who has not 

developed resistance to such treatment. For example. the on or more inhibitor 

may be a JAK inhibitor, an ASK! inhibitor, a BET inhibitor and/or a MMP9 

inhibitor, as described herein.  

[002171 For ironic lymphocytic leukemia the prior treatments a humninm 

have received inlud regimens of: 

Uidarabire (Fludara @); 

rituxmnab (Rituxan@); 

rituximabU (Rituxan @) combined wit fludarabine sometimess abbreviated 

as FR);
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cyclophospiamide (Cytoxan@.) combined with fludarabine; 

cyclophospharide combined with rituximab and fludarabine (sometimes 

abbreviated as FCR); 

eyclophosphamide combined with vincristine aid predsone sometimess 

abbreviated as CVP); 

cyclophosphanide omined with vincristine., prednisone, and riuximab; 

comnion of cyclopihosphamide doxoruibicin, vincristine (Oncovint and 

prednisone sometimess refe rre to as CHOP)' 

Chloxambucil coin it i h predNie, rituximab, obinutuzumnab. ori 

ofaturnunab 

pentostatin combined with cyclophosphanide anid rituxiuabsometimes 

abbreviated as PCR); 

bendanustine (Treanda®) combined with rituxiiab ((sometimes 

abbreviated as BR); 

alemtuazimab (Campahi@); 

fludarabine plus cyclophosphaimde, bendamustine, or chiorainuil; and 

fludarabme plus cyclophosphanide, bendaine, or chioranuhuei, 

combined with an antiwCD2 atibody, such as ruxiIab, ofatumuma, 

veltuzuimab, huil~uximab oroiitzutnaci bii I 

00218) In another aspect, provided hi.rin isa methods for treating a human for 

a cancer with comorbidity, wher the treatment is also effective in treatiug the 

conorbidity, A "comorbidity" to cancer is a disease that occurs at the same time 

as he cancer.  

[002191 1 he BTK inhbitor, Compound Al,or a pharmaceuticaly acceptable salt 

or hydrate thereof, may be combined with known cents and regimens useful in 

the treatment of allergic, autoinmune, and innlammatory disorders can the 

coinmbinattons herein of Compound Al wih one or more inhIliiora desRibed 

herein, in edition, Compound Al may be combined include tumor necrosis 

factor inhibitors (TNFi) such as infliximab (sold under the REiVIlCADE) mark) 

etanercept (ENBREL®), certolizunb pegl (CIMZIA@), glimuails) 

(SIMPON I®. adalinnunab ([HUMI RA) and ozoalizumab.
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Therapeutically Effbetive Amounts 

1002201 in some variations, a tIerapeutically effective amount refers to an 

amount that is sufficient to efect treatment, as defined below, when ainiistered 

to a subject (e., a human) in need of such treatment Tbe therapeutically 

effective amount will vary depending upon the subject and disease condition 

being tread the weight and age of the subject, the seventy of thei 

condition the iannler of administration and the like, which can readIly be 

detrnewd by one of ordinary skill in the art, For example, in one vatiaion, a 

thrapcuticaly effective amount of Compound Al, or a phaurn iutially 

acceptable salt or hydrate thereof, is an amount sufficient to modulate kBT 

expression, and thereby treat a human suffering an indication, or to ameliorate or 

alleviate the existing symptoms of the indication.  

1002211 In another variation, the therapeutically effective amount of the BTK 

inhibitor, such as Compound Al, or a pharmaceutical acceptable salt or hydrate 

thereof may be an amount sufficient to decrease a symptom of a disease or 

condition responsive to inhbMon of BTK activity, 

100222] IThe compound, inhibitor, or therapeutic agent described herein may he 

administered using any suitable methods known in the art, For example, the 

compounds may be administered bucally, ophthalmically, orally, osmotically, 

parenterally (intramusculary, intraiperitoneally intrasternally, intravenously, 

subeutaneously), rectally, topically, transdennnally, or vaginally, In certain 

embodiments, te. Bk inhibitor is administered orally. In one embodiment, the 

Btk inhibitor i. Compound Al or hydrochloride salt thereof, which is 

administered orally. once a day, to a subject in need thereof at a dose of 20 mg, 

40 mg, 80 mgi or 150m, i some embodiments, the Btk inhibitor is Compound 

Al or hydrochlorie sa thereof, which is administered orally, twice a day, to a 

subject at a dose of 20 mg, 40mg o. 75 mig In, one variation, the therapeutially 

effective amount of the BTK inhibitor is a dose corresponding to I nmol to 

10,00 nmol of the BTK inhibitor used in an apoptosis assay run with 10% serum 

which approximately relates to a blood plasma concentration of 500 nmol to 2500 

ml of the B3TK inhibitor. in one variation, the therapeuticanly effective amount 

of the one o nore inhibitor is a dose corresponding to I mnol to 200 nmol of the
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oneC or mofe inhibitor used in an apoptosis assay run with 10% serum. Specific 

examples inchde 3 nM, 5 nM, nM. 20 nM and 30 nM concentrations when 

combined with one or more inhibitor described herein.  

1002231 The. tnerapeutically effective amount of the inhibitors described herein 

may also be d rmined based on data obtained from assays known in the art, 

including for example, an apoptosis assay. In one variation, the therapeutically 

eftfetive amount of the 13TK inhibitor in a human is a dose of from about I mg to 

about 200 mg In another embodiment the BTK in a human is administered at a 

dose of from about 10 mg to about 200 mg. In another embodnmn the 3TK. in a 

human is admiistered at a dose of hoM about 20 mg to about 160 mg. In other 

separate embodiments the BTK inbibitor is administered to a human at a dose of: 

a) from bout 10 mg to about 100 mg, b) from about 50 mg to about 175 nig, c) 

from about 20 mg to about 150 mg, d) from about 75 mg to about 100 m1g, and e) 

from about 100 mg to about 200 ng. individual doses o fthe BIK inhibitor that 

may be administered to a human in need thereof include individual doses of img, 

S mg, 10 mg 20 g, 30 mg, 4 0 in n mg, 60 amg 7 0m', 75 m, 8 me 901 

rmg, 100 ng, 110 mg, 120 mg, 130 mg, 140 rg 150 mg 160 mg, 170 in 175 

mg, and 200 mg Thc dose s of the BT1K irihibitor may be administered as 

deterMined by a Mdial professional and may be administered once daily or may 

be delivered twice daily, three times daily, or four times daily.  

[002241 In another variaion, the BTK inhibitor, such as Compound Al, or a 

pharmaceuticals acceptable salt o11)bydrate treof, is administered to the human 

at a cose resui ng in about 0% about 55 about 60%, about 65%, about 70%.  

about 75%, about 80%, abou tt 90% about 95, or about 99% BTK target 

inhibition. In another variation, the one or more inhibitor, such as JAK inhibitor, 

ASK inhibitor, FRDi inhibitor, and MMP9 inhibitor, is administered to the 

humnan at a dos resulting in about 504 about 55/ about 60%, about 65%, 

about 70%. about 75%, about 80%, about 90%, about 95%,. or about 99% target 

inhibition.  

[00225] In soime va'ratons, the BT1K inibitor, such as (Compound A1,. or a 

pharnmaceuticaly acceptable salt or hydrate thereof is administered to the human.  

at a dose between 40 mng and 1200 mg, between 40 rug and 800 tmg, between 40
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ig and 600 mag, between 40 mng and 40 mg, about 100 mug, about 100 mg, about 

200 mg, about 300 mg, about 400 mg, about 500 rg, about 600 mrg about 700 

rug, or about 00 Ing, In some variations, the 3A inhibitor, such as Compound 

Bl1, Compound lu, Conipound 33, or Compound 14, or a phannaceucaly 

acceptable salt thereof is aditninistered to the Iumuan at a dose between 20 to 600 

rg, between 20 to 400 rmg, between 20 to 2O0 mg, about 20 g about 50 mi, 

about 100 rmg, about 200 ig, about 300 mg, about 400 mg about 500 rg, about 

600 mg, about 700 tmg, or about 800 mg. in sone embodints, the JAK 

inhibitor is monmelotinib (Compound 1) or ai hydrochioride salt there of is 

admnistered i aly at a dose of 50 ug, 100 rg.200 mg, or 400 mug. In certain 

enbodiments, the IAK inhibitor is filgotinib (Compound 132) or a 

phararmceuticaily sat there of is administered orally at a dose of 30 mg. .50mg, 

75 mng, 100 mig, 150 nm 200 ig, or 300 ng. in certain embodiments, the JAK 

inhibior is administered once daily or twice daily.  

[002261 The therapeutically effective amount of the BTK and one or more 

inhibitor described herein may be provided in a singdose or multi ple doses to 

achieve the desired treatment endpoint As used herein, "dos" refer s to the total 

amount of an active ingredient to be taken each time by a human. The dose 

administered, for example for oal adiniisration described above, nay be 

administered once weekly, once daily (QD) twice daily (BID), three times daily, 

four tines daily. or more dn four tumes daily. hn some embodiments, the BTK 

and/or the one or more inhibitor may be administered once daily. In some 

emnbodinmnt, the BTK and/or the one or moreinhibitor may be administered 

twice daily In sone embodients, the one or more inhibitor may be 

admnitered once weekly or with a frequency that can vary between daily, every 

other day, once every 5 days, daily or 1, or 7 days and weekly 

or with a regimen that can combine these diffrent frequencies and doses to result 

in a final dose and regimen that is tolerated and efficacious.  

[00227] In one variation, the therapeutically eective ammont of the ASKI 

inhibiting compound is a dose corresponding to I nmol to 200 nmol of the ASKI 

inhibiting compound used in an apoptosis assay nm with 10% senn The Askl 

inhibiting compounds herein, including comnpounds of formula (I) and Compound
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Ci, may be administered in a pharnaceutically effective amount, For oral 

administrations, each dosage unit preferably contains from I mg to 500 rig of the 

A SKI inhibitin, compound. A more preferred dose is from I mng to 250 mg of 

the compound of the ASK! inhibiting compound. Particularly preferred is a dose 

of the ASK] inhibiting compound ranging front about 20 ing twice a day to about 

50 mg twice a day, in some embodiments, the ASK. inhibitor is Compound C2 

which is administered orally at a dose of 2 mg, 6 mg, 10 tmg, 18 mng, or 50 mng. In 

certain embodments, the ASK inhibitor is administered once. daily or twice daily, 

it will be understock, however that the amount of the compound actually 

adiriinisiered usually will be determined by a physician in light of the relevant 

ci rcumnstances including the condition to be treated, the chosen route of 

admnIistration o-d mnistraion compound if applicable, the age. weight, 

response of the individual patient, the severity of the patients symptoms, and the 

ike.  

1002281 In som variations, the 13tk inhibior such as Compound Al, or a 

pharmaceutically acceptable salt or hydrate thereof, is administered to the human 

at a dose between 40 mg and 1200 mg, between 40 mg and 800 rag, between 40 

mg and 600 mg, between 40 ng and 40 mng, about 100 mg, about 100 mg, about 

200 mg, about t00 nip about 400 rug, about 500 mg, about 600 mug, about 700 

mg, or about 800 mg. In some variations, the ASK inhibiting compound, such 

as Compound Cl, Comnpound C2 or a compound of Fornula I, or a 

pharmaceutically acceptable sait thereof, isdmstered to the hunan at a dose 

between 20 to 600 mg, between 20 to 400 n, between 20 to 200 in about 20 

ng about 50 mg, about 100 mg about 200 mg, about 300 mg, about 400 ig, 

about 500 mag,' about 600 ng, about 700 m or about 800 mg.  

M0229 In some variations, the BET inhibitor, such as a modulator of a 

bro fmomacontaining protein, or a pharmaceuticaily acceptable sal iereof, 

as described herein, is administered to the hiunan at a dose between 20 to 600 

rg, between 20 to 400 mg, between 20 to 200 ing, about 20 mg, about 50 mg, 

about 100 mg, about 200 mg, about 300 m; about 400 mllg, about 500 mg, about 

600 mg, about 700 mg, or about 800 mg.
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1002301 In some variation the MMP inhibitor, is administered to the human at 

a dose between 20 to 600 mg between 20 to 400 mo, between 20 to 200 mg, 

about 20 mog, about 50 mgo about 100 mg, about 200 mg about 300 mg about 

400 mg. about 500 mg, about 600 ng, about 70 mg', or about 800 mg 

100231] In another erbodunien the MMP9 inhibitor, particularly v incling an 

anti-MMP9 antibody iN adminsiered once every two weeks at a single dose of 

from about 600 mg to L,000 in. In another embodiment, the MMP9 inhibitor, 

patnculaly fueluding an an-MMP9 antibody, is administered once every two 

weeks a.t a single dose of from about 700 ng to about 900 mg, In another 

embodiimnt, the MMP9 inhibitor, particularly including an anti-MMvlP9 antibody, 

is administered once every two weeks at a singe dose of from about 750m to 

about 350 ng. In another embodiment tI MMP9 inhibitor; particularly 

including an antiMMP9 antibody, is administered once every two weeksat a.  

single dose 01 about 800 mg. In another emodiment the MMP9 inhibitor, 

particularly inJuding in anti-MMP9 antibody, is adninistered once every three 

weeks at a single dose of from about 1,000 mg to 1400 mig, I another 

embodiment the MIMP9 inhibitor, particularly including an an 1-MMP9 antibody, 

is administered once every three weeks at single dose of from about 1,100 tmg 

to 1,300 rg. In another embodiment th MvP9 inhibitor; particularly including 

an anti-MMP9 antibody, is administe rd once every three weeks at a single dose 

of about 1,200 mg. i one embodiment, the MMP9 inhibitor is an ant-MMP9 

and body having the amino acid sequence of SEQ ID Nos: 7 and 12, whieh is 

administered intravenous or, subutaneously at a dose of 150 mg 3 

600 m.g In certain embodiment, the MMP9 inhibitor is administered once a 

week or once every two weeks.  

1002321 The present disclosure contemplates pharmaceuucal compositions for 

use n. connection with such methods, Compositions can be suitable for 

administration locally or systemically by any suitable route.  

[002331 For example, when in vivo administration of an antiMMP9 antibody is 

employed, normal dosage amounts can vary from about 10 np/kg to up to 100 

mg/kg of mammal body weight or more per da, preferably about I pg/kg/day to 

50 mg/kgday, optionally about 100 g/kg/day to 2.0 mg/kg/day 500 g/kg/day to
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10 mg/kg/day, or 1 mug/kg/day to 10 mg/kg/day. depending upon the route of 

administration, 

[00234] The selected dosage rgimen will depend upon a variety of factors 

including the activity of the MMP9 binding protein, the route of admi niStraftion, 

the time of administration, the rate of excretion of the particular compound being 

employed, the duration of the treatment, other drugs, compounds and/or materials 

used in combination with the particular composition employed, the age, sex, 

weight, condition, general health and prior medical history of the patient being 

treated nd like factor well known in the medical ards 

[00235] A clinician h aing ordinary skill in the art can readily deterine and 

prescribe the etfecive amount (E'D50) of the pharmaceutical c.opositi on 

required. For example, the physician or veterinarian can strt dses of the 

compounds of de invention employed in the phaniaceutical composition at 

levels lower than that required in order to achieve the desired therapeutic effect 

and gradually increase the dosage until the desired effect is achived.  

[002361 If needed, for cancer treatments, methods can further include surgical 

removal of the cancer and/or administration of an anti-cancer agent or trtmet 

in addition to an MIMP9 binding protein, Administration of such an anti-cancer 

agent or treatment can be concurrent with administration of the compositions 

disclosed herein.  

Adninistration 

[00237] A BTK inhibiton, such a Compound A, can be administered with one 

or more inhibitor using any suitable methods known in the art For example, the 

one or more inhibitor to be combined with a BTK inlibitor iay be a JAK 

inhibitor, such as Compound Bl, Cornmpound B2, Compound 133, Compound B4, 

Compound 15, Compound 16, Compound B7, Compound B38 (Conmpound 139, 

Compound B10 or Compound B 11 In some embodiments, the one or more 

inhibitor may be an ASKS inhibitor, such as Compound (C, Conmpound C2 or a 

compound Of Fornmla L In other embodiments, the one or more inabitior may be 

a modulator of a bromodomain-containig poten such as (2-eyelopropl35 

dimethylisoxazol I4-y)il-enzo~djimidazo-4-yl)di(pyridin-2-ylmethano. i
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yet other embodimeins., the one or more inhibitor may be a MM'9 inhibitor such 

as an anti-IIP9 antibody.  

1002381 For example, the compounds may be admistered bucally, 

ophtialnically, orally, osmotically, parenterally (intramuscularlv, 

intraperitoneally intrasternally, intravenoasl, subcutaneously, rectally.  

topically, transdermally, or vaginally Fuirthei, in certain variations, the BIK 

inhibitor described herein may be adniAstred prior, after or concurrently with 

one or more inhibitor wherein the one or more inhibitor may be a JAK inhibitor 

an ASK1 inhiitor, a BET inhibitor and a MMP9 inhibitor, as described herein, 

[002391 I one aspect, the compounds deibed herein may he administered 

orally. Oral administraon may be via for example, capsule or enterc coated 

tablets. In makig the pharmaceutical Compositions that include at least one 

compounddescribed herein, or a pharacutically acceptable salt thereof; the 

active ingredient is Usually diluted by an excipient and/or enclosed within such a 

carrier that can be in the form of a capsule, sachet paper or other container.  

When the excipient serves as a diluent, it can be in the bnn of a solid, semi-solid, 

or liquid material (as abov)X w, hich acts as a vehicle, carrier or medium fr the 

active ingredint. Thus the compositions can be in the form oftablets, pills, 

powders kengcs sachis, cachets, clixirs, suspersions. emulsions, solutions, 

syrtps, aerosols (as a solid or in a liquid medium), ointments containing, for 

example, up to 10% by weight of the active compound, soft and hard gelatin 

capsules, strl injectable solutions, and sterile packaged powders.  

[002401 Some exanples of suitable excipients include lactose dextrose, sucrose, 

sorbito. rannito starches, gum acacia, calcium phosphate, aginws, tragacanth, 

gelat inW aim iia micrerystalline cellulose, polyvinylpyrrolidone, 

celhulose, sterile water, syrup, and methyl cellulose Th ormulations can 

additionally include': lubricating agents such as tale magnesium stearate and 

mineral oil; weting agents; emulsifying and suspending agents; preserving agents 

such as methyl and propylhydroxy-benzoates; sweetening agents; and flavoring 

agents.  

[0024.1f The compositions that include at least one compound of the compounds 

described herein, or a phannaceutically acceptable salt thereof, can be fornulated
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so as to provide quick, sustained or delayed release of the active ingredient after 

adminton to the subject by employing procedures known in the art, 

Controlled lease drug delivery systems for oral administration include osmotic 

Pump systems and dissolutonal systems containing polymercoated reservoirs or 

drug-polyminer matrix formulations. Examples of controlled release systems are 

iWven in US, Patent Nos, 3;845,770; 4632o525; 4,902;514; iad 5;616345.  

Another forinulation for use in the mtihods of tlie present inventioi employs 

transdemal delivery devices patchese") .Suh tiansdermal patches may be used 

to provide continuous or discontinuous inuion f th compounds of the present 

invention in controlled amounts The construction ad use of transdtlrmal 

patches for the delivery of pha irmaceufil l agents is well .nown in the art See, 

eg, US, Patent Nos. 5,02252, 4,992,445 and 5001 39. ueh pitches may be 

constructed for continuous, pulsaie, or on demand delivery of phannaceutical 

agents 

[002421 The compositions may in some embodinents, be frinulated in a unit 

dosage form. The term "unit dosage fonns" refirs to physically discrete units 

suitable as unitary dosages for human subjects and other amaumaln, each unit 

containing a predeteninioned quantity of active material cal.Clated to produce the 

desired therapeui tic ce in association with a suitaLe pharceutical excipient 

(e.g a alet, capsule, amnpoN. The compounds are geeraily administered in a 

phariaceutically effective amount, In some embodiments, for Oral 

admistration, each dosage unit contains frOn Aout 10 Ing t about 1000 Ing of 

a compound desribed herein, for example frn about 50 mg it about 500 mg, 

for example about 50 m, about 75 mg, about 100 mg about 150 mg, about 200 

mig, about 250 mg, or about 300 mg, in other embodiments, for pareral 

administration, each dosage unit contains from 0.1 to 700 mg of a compound a 

compound described herein. It will be understood. however, thal the amount of 

the compound actually administered usually will be deterined by a physician, in 

the light of the relevant circumstances, including the condition to b treated, the 

chosen route of administration, the actual coipounid administered and its relative 

activity. the age, weight, and response of the individual subject, and the severity 

ofdhe subjeacs symptoms
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[002431 In cerin emodaniet dosage lvi may be frm 0.1 mg to 100 mg 

per kilogram ot hdy weight per day, tor example from about IVmg to about 50 

rmg per kiogram for eNample fRom about nig; to about 30 mg per kilograin 

Such dosage levels ny, in certain intances he useful in the. trUnut of te 

a bove-indicatd conditions In ther embodimerts dosage level ny b e from 

about 10 rug to about 2000 mg per sulbj(t prc day.he amount of active 

ingredient that may be combined with the vehicle to produce a single dosage 

form will vary depenhig upon the host treated and the particular mode of 

administraion Dosage unit lorins may contain from 1 iag to 500 ng of an active 

in'dient 

[002~44] Frequency of dosage may also vary depending on the compound used 

and the particular disease or condition treated. In some embodiments, for 

exanpe, for the treatment of an autoimune and/or inflammatory disease. a 

dosage. regimen of 4 imn Ilx or less is used In ome mbodinCs, a dosage 

rgimen of I or 2 times daiy tis used. It will be understood, however, that the 

specific dose level for any particulr subject will depend upon a variety of fActors 

including the activity of the spe fie compound employed, the. ae, body weight, 

general health, sex, diet, time of administration, route of administration, arid rate 

of excretion drug combinaon and the seventy of the particular disease in the 

subjeIt undergoig therapy.  

100245] For preparing solid compositions Such as tablets, the principal active 

ire-dient may be mixed with a pharmaceutical exipai to form a olid 

prefourmulation comositim containing a homogeneous mixture f a compound 

of Formula (II), or a phannaceutially acceptable saltw throf Whent referring to 

these preformulation composii ons as homo''gneous, ithe active ingredient may be 

dispersed evenly throughout the composiion so that the composition may be 

readily subdivided into eupially effective unit dosage forms such as tablets, pills 

and capsules.  

100246] The tablets or pills of the compounds described herein. may be coated or 

otherwise compounded to provide a dosage -form affording the advantage of 

prolonged action, or to prtectfr the acid conditions of the stomach. For 

example, the tablet or pill can comprise an inner dosage and an outer dosage
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component, t latr beng in the foru of an envelope over the former. The two 

comnponents can be separated by an enteric layer that serves to resist 

disintegration in the stomach and permit the inner component to pass intact into 

the duodenum or to be delayed in release. A variety of materials can be used for 

such entrit layers or coatings, such materials including a number of polymeric 

acids and mixtures of plxymeri ds with such materials as shellac, cetvl 

alcohol, and cellulose acetae, 

[00247] The pharmaceut.iia compositons may be administered in either single 

or multiple doses by any of the accepted modes of administration of agents 

having similar uilities, for .6Tex ple as described in those patents and patent 

applications incorporate by l r e tin m rAcil but al, iranasal and 

transderma 0 outes, by intra arteral injection, intaven.slymiurperitoncalily, 

parenterally intramuscularly, subcutaneously, orally, topical, as an inhalant, or 

via an impregnated or coated device such as a stent, for example, or an artery

inserted cylindrical polymer 

Pharmaceutical Compositions 

[002481 The BITk inhibitor and one or wore inhibitor a be Amntrd in the 

foan of phannaceutial compositions. For example in soie vaiin , hIe BTK 

inhibitor described herein may be present in a panaceOutical composition 

comprising the BIK inhibitor, and at least one pharmaceutical acceptable 

vehicle. In somicvariations the inhibitors described herein may be present in a 

pharmaceutical conpoiio uorprsing the one or more inhibitor, and at least 

one pharmuaceutically acctab lt vec. dlFot example, the one or more inhibitor 

may be a JAK inhibitor an ASK ihibitor, a BET inhibitor and a MMP9 

inhibitor, I annacuticdally' acceptable vehicles may include pharmaceutical 

aceptabHli Karrirs adjuvants and/or1 excipaents, and other ingredients can be 

denmed uhrnmaeutc acceptable insofr as they ar compatible With other 

ingredients of the formnilation and not deleteious to the recipient thereof, 

[002491 This disclosure therefore provides pharmaceical compositions that 

contain a BTK inhibitor and one or more inhibitor, wherein the one or more 

inhbitor may be a JAK. innhiior, an ASKi inhibitor, a BET inhibitor and a 

MMP9 inhibitor as described herein, and one or mote pharmaceucally
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acceptable veie such as excipients, carriers, including inert solid diUets and 

fillers, diluents, including sterile aqueous solution and various organic solvents, 

permeation enhancers, sonhilizers and adjuvants. The pharmaceutical 

cormpositions may he administered atone or in combination with other inhibitors, 

Such compositions are prepared in a manner well known in the pharmaceutical 

art (see, e.g Renington's Pharmaceutical Scces, Mace Publishing Co., 

Philadelphia, PA 17th li Ed. (1985); and Nodern Pharmaceutics, Marcel Dekker, 

Inc. 3rd Ed, (GS Banker & (RI hods Es ), 

1002501 Tc ph'rmqaceutic Lomoiton may be administered in either single 

or multiple do ssy any of the accepted miodes of administration of agents 

having similar ulities including rectal, buccal, intranasal and transdermal 

routes, by intra-arteial iection, intravenously. intrapertneally, pareriterally, 

intmuscularly, subcutaneouslv orally, topicallyas an inhalant, or via an 

impregnated or coated device sch as a stent, for example, or an artery-inserted 

cyindricali polymer.  

[0025j In some embodiments, the phanraceutical compositions described 

herein an formulated in a unit dosage frm The tea "unit dosage forms" refers 

to physay discrete units sMutale a uniary dosages for human subjects. each 

unit containg a predetermined quntity of active material calculated to produce 

the desired therapeutic efe in association with a suitable pharmaceutical 

exciptent, I some variations, the pharmaceutical composi tons described herein 

are in the form of a tablet capsule, or ampoule.  

[002521 In certain embodiments, the BTK inhibitor described herein, such as 

Cqompoud Al, or a pharmaceutical acceptable salt or hydrate thereof, is 

foraulated as a tablet. In some variations, such tablet may comprise a 

hydrochloride salt of Compound Al -Such tablet comprising Compound Al, for 

example, may he prepared by suitable methods known int the art, such~ as spray

drying and granulation (e.g, dry granulation).  

Articles of Manuacture and Kits 

100253 Compositions (including, for example, fbrnulations and unit dosages) 

comprising a BTK inhibitor, as described herein, and compositions comprisuig 

one or more inhibitor , such as JAK inhibitors, ASKI inhibitors, BET inhibitor
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andMMP9 inhibitors, as described herein, can be prepared and placed in an 

approprie cZotnr an d Ia beled for treatment of an indicated condition.  

Accordingly, provided is also an artie of manufacture such as a container 

comprising a unit osage forn ofa BTK inhibitor and a uniform of a 

inhibitor, as deSoribed herein, and a abel containing instructions for use of the 

compounds, In some embodiments, the article of manufacture is a container 

comprising (i) a unit dosage fonn of a BTK inhibitor, as described herein, and 

one or more pharmaceutically acceptable r us or exctpients; and 

(ii)a unit dosage form of a inhbitor, as described herein, and one or more 

pharmaeutnally acceptable aiers, adjuvanis or excipients. In one 

embodiment, the nit dosag forni for both the BTK inhibitor and the one or 

I'ore nnibior is a tablet 

[002R41 Kits also are contenplated., For example a ki can comprise unit dosage 

forms of a BTK inhibiar, as described herein, and compositions comprising one 

or more inhibitor, as described herein, and a package insert containing 

instructions for use of the composition in treatment of a medical condition. For 

example, the one or mooe inhibitor maY be a JAK inhibitor, an ASKi inhibitor, a 

3ET:1 inhibitor and an MMP9 ihibuor, in some embodiments the kits comprises 

(i) a unit doge fbrim of te BTK inhibitor, as described hein and one or more 

pharneutall acceptable carriers, adjuvants or excipiens and (i a unit 

dosage form ot a ibi toL as described herein, and one or more pharmaceutically 

acceptable carriers adju.ants or exipients. In one embodiment, the unit dosag;e 

form fo bot the BTKR inhibitor and the inhibitor is a tablet, 

1002551 The instuctions for use in the kit may be for treating a cancer, 

including, for example, a hematologic malignancy, as further described 

hereinThe instructions for use in the kit may be for treating a cancer, including, 

for example a hematologic malignancy or an allergic, autoimmune or 

inflannmatory disorder, as further described herein.  

Other Therapeutic Agents 

[002)1 Iin the present disclosure, in sime aspects the combination therapies anl 

methods described herein may be used or cominmed with an additional ag cents 

selected from the group of a chemotherapeutic aent anti-cancer agent, an
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antiangiogenic agent, an antiihsrotic agent, an immunoftherapeudc agent, a 

the.apeutit antibody radiotherapeutie agent, an anti-neoplastic agett, an anti

proliioagn or any coMbination thereof.  

{01025S71 The ombinaEl in therapies and methods described herein may be used 

or> comhined with an additional one or more of the following additional 

therapeutic agets; anl aden A2B receptor (A2B) inhibitor, a BET~ 

bronodomain 4 (BRD4) ihiitor, an. isocitrate delhydrogenase 1 (ID1)1 

inhibitor, an IKK inhiior a protein kinase ( (PK( activator or inhibitor, a 

TPL2)1 inhbir a&eietronn-rti ina e 1 1(T3K1) inbibitor'xagens tiat IM inauior I~n (hiKI ome rom ' T 

activate or reactivate latent human immnod ficiency virus (IV) such as 

panobinostat or romidepsin, an anti-D2 antibody such as obnununab an 

antPiPDA antibody such as niuo'inunah BMS-936558, MDXI 106, or MK

31775 and anti-PD.il antibode suchas BMS-936559, MPDL328OA, 

MED14736, MSBE001071 8 and MDXI 10501.  

1002581 The combiation terpies and methods disclosed herein and the 

additional one or more therapeut agents (eCg an A2B inhibitor, an apoptosis 

signa-regulating kinase (AK) inhibitr BRD4 inhibitor, a discoidin domain 

receptor 1 (DDR1) iRhiitor, a hione deacetylase (1HDAC inhibitor, an 

isoitrate dehydrogen ID) iib itor a Janus kinase (JAK) inhibitor, a lysyl 

oxidase-.ike protin '2 (LOXL.2 ) inhibitor, a matrix metalloprotease 9 (MMP9) 

inhibitor, a phospht idyinositol 3-kinase (P13K) inhibitor a PKC activator or 

inhibitor, a splten tyrosnue kinase (SYK) inhibitor, a TPT2 inhibitor, or a TBK 

inhibitor) may be further used or combined with a chenoherapeutic agent, an 

andcanc ament, an anth angiogenic agent, an aniifibrotic agent, an 

unmunoiherapeutie agent, a therapeutic antibody a radiotherapeutic agent, an 

anti-neopisetic agent or any combination thereof, 

[002591 It is understood that the cominations and methods herein may be used 

with star.da d therapies incl uding neoadjuvant chemotherapy, intraoperative 

raditherapy (IORT), adjuvant chemotherapy (such as with 5U), adjuvant 

radiotherapy, adjuvant chemnoradiotherap palliative radiotherapy, and palliative

intent procedures. which in regard to gastrointestinal conditions may include
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gasuoirtestingai anastomosis, or bypass, 

Chem otherapeutc A gents 

[00260J As used herein, the term "chenotherapeutic agent or 

"chemotherapeuic" (ort"c otherapy" in the case of treatment with a 

chemlotherapeute agent) is meant to encompass any non-poteiaceous (i.e., non

peptidic) chemical compoid useful in the treatment ot cancer.  

Cheiothe apctic ents aVy be categorized by their mechanism of action into, 

for example the following roups: antinktabolites/anti-cancer agents such as 

pyriniine analogs floxuridina capecitbin. a tytane.purine analogs, 

fate ntaoists, and related nhibitors; atipotlifAidkntimUtic ages 

inciuding narai produce sich as vinca alkaloid (vnaine, vineristine) and 

maimubuie such as taxne (pacitaxel, doctaxel vinblastin, nodaok, 

epothilbaes, vinoreibine (NAXV11BINE) and epipodophyllotoxins (ctoposide, 

teniposide); DNA damaging ants such 1sg act)ioin, amsacrine, buisulan, 

carboplatin, cambucil, cisplatin, cyelophosphaide CYTONN), 

dactiiinmycti, dauuornbicin, doxoruicin, prubicin, iphosphamide, melphalan, 

mierehlorethamin, vaomin, mitoxaltrone, niOts a, proarbaKi. wxo! 

taxotere, teniposide, etoposide, and tricthylex'ethiophosphoramide; aitibitics 

such as dactinomvin, dun aicin, doxorubicin, idarabicin, anthracyclines, 

mitoxanurone b ems, plicamycin (mnithrancin, and mitomy ei iyies 

such as Liasparaginase which and 

deprives cells which do not have the capacity to synthesize a own aspam ne; 

anipltel agents; tipiprolierati ve/aniitatti alkylaing agents such as di roge 

imustards cy ophosphamide ad nalogs (melphalan, chlorambucil, 

hexamethyhnelamine and tio'epa), aikyl nitsaurea p (crmustine) and analogs, 

streptoocn, and triazeniesiacabane); antipifer ive/aimitatic 

antintabolites such as folie acid analogs (methotrexate) platn coordination 

complexes such as cisplatin, oxiloplatini, and carboplaia), procarbazine, 

hydroxyurea, tmiotane, and aamnog.utethmde; ones and hormone analogs 

such as estrogend tamoxifen goserelin, bicalut and nilutd nd 

aromatase inhibitors such as letrozole and anastrozol ; anticagulants such as
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heparin, syntheki heparin salts, and other inhibitors of thronmbin; fibrinIolytic 

agents such as tissue plasminogen activator, stuptokinase, urokinase, aspirin, 

dipyridamoLe, ticlopidine, and dlopidogre; antinigratory agents; antisecretory 

agents such as breveldin; immunosuppressives such as tacrolimus, sirolinus, 

azathipin, and mycophenolate; compounds (TNP-470, genistein) and growth 

factor inhibitors (vascular endothelial growth factor inhibitors and fibroblast 

growth factor inhibitor) angiotensn receptor blockers, nrie oxide donors: anti

sense ohgonuckleids a ntibodies such as trastuzumab and rituximab; cell cycle 

inhibitors and differeniation inducers such as tretinoin; inhibitors 

inlud ingtopoismerase inhibitors such as doxorubicin, daunoruhicin, 

daciw.oryci, eniposide epirubicin. etoposide, idarubicin, Arinotecan, 

millxantrne, topoecan, and irinotecan, and eorticosteroids such as cortisone, 

dexamethasone, hydrocortisone irethyprednisolone, prednisone, and 

prednisoone; growth fbctoi signal transduction kinase inhibitos; dysfunction 

inducers toxins such ai Choler toxin, ricin, Pseudomonas exotoxin, Bordetella 

pertssis adenylaut eyelase toxin, diphtheria toxin, and easpase atiators; and 

chromnatin, 

[002611 Further examples of chemotherapeutic agents include alkyating agents 

such as thiotepa and cycioplosphamide (CYTOXAN ); alkyl sulfknates such as 

busulfan, improsultfn, and piposulfan; aziridines such as benzodopa, carboquorne 

meturedopa, and uredopa; emylerunines and memylamr eamines including 

altfrtamin, tinmyienemelamine trieihyienephosphorumde, 

rithylenethi ophosphoramide, and trimemylolomelain; actogenins, 

especially iullatacin and bultancinone; a campiothnin, inelug synthetic 

analg topotean; bryostatn calstatin CC 1065, including its adozelesin, 

earzelesin and bizelesin syntheti analogs; cryptophyeins, patculaly 

Cryptophycin I and iyptophyCii 8; dolastalin; duocarnmycin, including the 

synthetic analogs KW-2189 and CBITMI; eleutherobin; pancratistatin; a 

sarcodictyin; spongisuatia; nitrogen mustard such as clorambucil, 

chiornaphazine, cyclophosphamide, estramustine, ifosfbmide, malechlorethamine, 

echiorethaine oxide hydrochloride, melphahan novem bichin phenesterine, 

predninustine. trofosfamide, and uracil mustard; nitrosoureas such as carmustine,
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chiorozotocin, foremusine, Jonrustine nimustine, and raninastine; antibiotics 

such as the enedyne antibiots ("g, caicheamicin, especially aicheamicin 

gammafl and caicheaic.in phill), dyneicin including dyneicin A, 

bisphosphinates such as clodroniate, an esperamicnc, ocarzinosttin 

chromophore and related chromoprotein enediy antibiotic chromomnophores, 

aciaciinmycins, actinomycin, authramycin, azaserine bieomycins,ca 

carabicin ,mnmcin, cainophilin, chomomycins, dacinomycin, 

dautnorubicin, detorubicinC 6-dia o-OOL-norutcine, doxorubicin (incl uding 

morpholino-doxorubicin, y anmorphohno-doxoubicin, 2-pyrrolino

doxorubicin, and deoxydoxorubiiin),, epirubicin, esorubicin, idautbictin 

mnarcelomycin, mitomycins such as mitomycin C I(nycophvolic acid, 

aoaai nn olivonycins, pepomycin, porfiramycin, puromycin, qudanycin, 

rodorubiin, streptonigr, streptozocin, tilereditn abenimex, zinostatin, and 

zorubicin; antinetaboies suh as methorexate and fluorouraeid (5-FU); olic 

acid inalogs such as demopterin, methotrexate, peropteri and trimetrexate; 

purine analogs such as fludarabine, 6-mercaptopurino , thiaminprine, and 

hioguanine; pyrimidine analogs Sucl h a ncitabine, azacitidine, 6-azauridiee, 

carmofur, cytarabine, didexyuidline, doxifuridine enocitaneo and floxuridine; 

androgens such asi east emne, drmostaiioione propionate, epitiostanol, 

mnepitiostane, and testolactne; antiuadrenais such as amnioglutethimnide, 

nitotane, andi tilostane fic aid replinishers such as frointie. acid 

ichothecenes, especially T- toxin, verracurn A, tiidin A, ad anguidine; 

taxotds such as paclitaxe (TAXOL) and dot.cetaxel (TA\) X FTRE*); piatirnnm 

analogs such as cisplatin and carboplatin; aceglatone; aldophosphaumide 

glycoside; aminolevulie cid; iuacil; arnsamine hestrabueil bisantrene; 

edatraxate; deAoframin; dem ecolcine; diaziquone; e line; elliptinium 

acetate; an eptilon glucid; galtim un it'e hiydroxyuea; tninan; 

leucovorin; Ionida.mno ; maytansinoids Suchl as mayansnine and ansamitoems; 

tinognazone; mitoxanrone; miopida m; nia crine; pentostatin; phenamet; 

pirarubicin; tosoxantrone; fluopyimidtae; folinic acid; podophyllinic acid; 2

ethyihydrazide; procarbazine; polysaccbaride-K (PS); v azoxane; thizoxin; 

si zofiran; pirOg mni; acid;taziquone;
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tricU orotrinmylanmine; urethane; vindesine; daearhazine;nannstine; 

mlitobrontiti; niitolactol; pipobronan; gacytosijne; arabinoside ("Ar-C"); 

cyclophosphanide; thiopeta; chlorambueil; genwitabine (GEMZAR); 6~ 

thioguanine; merCaptopurine; methotrexae; vinblastine; platinum; o 

(VP-16); ifosfhamide; mitroxantrone; vancristine; vinorelbie (NAVEI BINE*); 

novantrone; teniposide; edatrexate; daunomycin; aninopterin; xeoloda; 

ibandronate; CPT1; Topoisonerase inhibitor RTS 2000; 

difluormethylornithine (DFM); retinoids such as retinoic acid; capecitabine; 

FOLFIRI (fluorouracil. leucovorin, and irinotec and phamaceuticailly 

acceptable salts, acids, or derivatives of any of the above, 

Anti-hormonal Agents 

{00262] Also included in the definition of "Qhemotherapeutie agent are anti

hormonal agents such as anti-estrogens and selective estrogen reeptor 

rmodulators (SERMs) Whinbitos of the enzyme armatase, anti-androgens, ad 

pharmaceuically acceptable sa aids or derivatives of any of the above that act 

to regulate or inhibit hormone a timn on tumors. Examples of anti-estrogens and 

SERMs include, for example, tamoxifen (including NOLVADEXY ' raloxikne, 

droloxifene, 4-hydroxytamoxifenene LYI 1718 onapristone, 

and toremiee (FAR ESTON) inhibitors of the enzyme aromatase regulate 

estrogen production in the adrenal glands. Exapies include 4(5)-imidazoles, 

aminoglutethimide mnegestrol acetate (Mi.GA ICE e, xermestane, formestane, 

fadrole vrozoie (RIVISOR 5), letrozole (FEMARA*), and anastrozole 

(ARIIDE). Examples of anti-androgens inchId fltaide, nilutamide, 

bia lutaid&, leuprohde, and goserelin.  

Anti-angiogenic Agents 

[00263] Anti-angiogenic agents include, but are not liniited to. retinoid acid and 

derivatives thereof 2-methoxyestradioi, ANGIOSTA TIN> ENDOSTATIN, 

suramin, squalamine, tissue inhibitor of metalloproteinase- issue inhibitor of 

metalloproteinase-2, plaminogen activatorinhibi or-L plasminiogen antvator 

inhibitor~2, carnilage-derived inhibitrt paiaxel (nab paelitaxel), platelet factor 

4, protamline sulpha (clupeine), suiphaited chiti de rivat'ives (prepared from
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queen crab shells). stuiphated polysaccharide peptidoglycan complex (sp-pg 

staumospine, modulatorsf matrix netabolism including proHne analogs ((

azetidine. t arboxylic acid (LAC A)) syrxyproline, d 13,4-dehyI droproline 

thiaproline, rxg&dipyridyl, betaminopropionitrie fumarate, 4-propyl-5-(4

pyridiyl V2(3h)-oxazolone mhtxe mitrOnhepari inerferons, 2 

macroglobulin-rm, chicken inhibitor of metaloprotehiase (ChIMP-3\ 

chymostan, beta-cyclodextrini tetradecasulfate, eponemycin, fumagillin. gold 

sodium thiornalate, d-peniilami, beta I-aticoliagenase-serum alpha-2

anutiplasing in,3tonePC lobenzait disodiui, n-2-arboxyphenyl-4

chdoroanthronflic acid disium or "CCA" thaldomid, angiosttic steroid, 

carboxy aminoimidazole, iand mtalloproteinase inhibitors such as 1B-94. Other 

antiangiogenesis agents include atibodes, preferably manoelonal antibodies 

against these angiogenie growt factors bea alph iFGF, FGF-5, EGF 

iscooms, Yjii HF/SF, and Ang- [/A ng-2, 

Anti-fibrotic Agents 

100264] Anti-fibrotic agents include, bat are not hited to, the compounds such 

as betaminmopropionittile(APN as well as the compounds disclosed in US 

4~, 2 elat in to inhibi of lysyl oxiase and their use in the treatment of 

dishes and conditions associated with the abnormal deposition of collagen, and 

US 4,997,854 relating to compounds which inhibit LOX for the treatment of 

various patbologica fibrotic states which are herein inco ated by reference., 

irtdher exemplary inhibitors are described in US 443593 re ating to 

compounds sueh as 2-isobuiyl-3f luoro, choN- or broio-a ylaine, US 

5021,456, US 5,059,714, US 5,120,764, US 5,1 82,97, US 252,608 relating to 

2-(rnaphthyloxymemny~l 3uorailylamnine, and US 2004024887L which are 

herein incorporated by referene 

1002651 Lxemplry anti-firti agents also include the primary amines reacting 

with the carbaonyj group of the acfte site of the lysyl oxidases, and more 

pantulaldy ifiose which produce, after binding with the carbonyl, a product 

stabilized by resonance, such as the following Primary amrines: emylenemamine, 

bydrazme, phenylhydrazine and their derivatives; semicarbazide and urea 

deivatv'; aminontriles such as BAPN or 21nitroethyiamine; unsaturated or
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trifluroethylamine, 3 bromopropylamne, and p-halohenaineN; and 

seden Ohomocyste ineactone.Other ainti-fibrie agents are copper chelating agents 

penetrating 0r not penetrating the cells.i Exepiary comipounds include indirect 

inhibitors which bock the aldehydt deun vas origiatig f.rm the :oxidative 

deamination of the lysyl and hydroxylysyl residues by the lysyl oxidases.  

Examples include tie thiohunines particularly D-penicillanine, and its analogs 

such as 2-amino5mercapto xmethylbexa noic acid, D-2amino-3-methyL3-((2 

acetamnidoethl)dithio butanoic acid, p a mino- mihy3-(2

aminoethyl)dihio)butanoic acid, sodium-4(p1dimethyl2ammoi2

Carboxyethyijdithio)butane suiphura, 2-acemmdoethyl-acetamidoethanethiol 

suiphanate, and sodium-4-mercaptohutanesulphinate trihydrate.  

inununotherapeutic Agents 

100266J The immunotharapeutic agens include and are not limited to therapeutic 

anibodies suitable for treating paints Some em rples of therapeutic antibodies 

include sirntvumab abagovomna, a'detuumab, afttzumb aletzuzwmab, 

aliunnab, amatuxiuah, anatumnmabr it. u mmab havituximab, bectrunonab, 

bevacizminah, bivatuzum biamirnormab, brentxima b, cantuzumah, 

catumnaxonab. cetuximab, iatuzuab, cixutumunmab clivatuzumab, 

conatummnahb daraummnirab droziturnab, duligotunab, dusigitunab 

detumoymab, dacetuzuiab, dalotuzumab, ecro.mexinab, elotuzumnab, 

ensituximaba ertmnaxomah, elaracizumah, letuzumab ficlatuzum 

figituimumah flanvotumab, ftuximab, ganitumab, gemntuzumab ,irentuximab 

g1em batumumniab, ibritumomah, igavonah, imgauzuma indatuximab, 

inotiuzunab, inteturnutnab, ipiiurnab, atuinmab, lahetuzumiab, lexatnumniab, 

lintuzurab, lorvouzumab. lucatumumab, mapatumumnab, matuzurnab, 

milatuzrnah, mninretumomab, mitumnornab, moxetumnomnab, narnatumab, 

naptuom ab, necitunumab nimotuzumab, nofetumomab, ocaratuzumnab, 

ofatumumab, olaraunab, onariuzunmab, oportuzumab, oregovmab, 

panitunmimab, parsatuzumab, patrittmah, pmtumouniab, pertuzumab, 

pintutmornab, pritunmmab, racotunomab, radretumab, rilomtuumab, riuximab, 

robatunura satamomnb, sihtotuzumab, siituximuab, solitonab, tacatuzumab,
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taplitumiomah, tenatumiomab, teprotumranriiab. ittituzumab, iositumiyormab, 

trastuzumabK tuctuzumab abiuba, veiituzumab vorsetuziumab, votumumab, 

zautunmimab, CC49, and 3F8. Rituximab can be used for treaing indolent B 

cell cancers, including marginal-zone lymphoma. WM, (1 1Aand small 

lymnphoCytic lyrphoi. A ombnazion of Rituximab and chemotherapy agents 

is especially effective.  

1002671 Th exemplified therapeutic antibodies may be further labeled or 

conibined with a radioisotope particle such as indium411, yttriun90, or iodine

131. Ii a certain em bodients, the additional therapeutic agent is a nitrogen 

mustard alkylting agent Nonhimiting examples of nitrogen mustard aikylating 

agents include chiorambucil, 

Lyinphioma or Leukemia Combination Therapy 

[002681 Some chetrapy agents are suitable teatng lymphoma or 

leukemia. These agents include aidesieuki, a]vocidib antineoplaston A S2-1.  

antineoplaston A10, avnthymocyte globulin, amifoste trhydrte 

aminocamptothecin, arsenic trioxide, beta alethine, B-2 fanly protein inhibitor 

ABT-263, ABT-199, ABT-737, 13S45541, bortezomib (VBL CAE)1 

bryo-tnt 1, blulfan, 'carboplatin campath-lH (:1, CdU5103,(auste 

caspotungin acetate, cdalrabie cisplatin, cladribine, LhlorambuLi, euruin, 

cyclosporinevcyclophosphanide cytarabine denmiukin difitox dexamthasne, 

DT-PACE (dexamenhason, thalidomide, cisplOin, doxonubicin, 

eyeloph ophamide nd etoposide)j doetaxei dolastatin 10, doxorubicin, 

doxorubi in hydrebl honide, entaurin, epoe.tin alta, ctoposide, everolimuis 

(RA-D001 finmi i fltm mlphalan mesn, flavopiridol, tldarabine, 

geidanamycvein (1?-AAG ifsfamide, irinotcacn hydrochloride, ixabepilone, 

N Walidomide (REL IMID CC4013), lymphokine-activated killer cells 

mnelphalat methoircxate mitoxaitrone hydrochoride, motexafin gadolinium 

inycophenolate modil nelarabine oblimersen, obatoclax (GX1 ~070), 

oblimersen, octretolid eate, omega-3 fatty a'id, -xaliphtini paelitaxel, 

PDRU3299, PEGy ated lposormal doxotubicn hydrohloidoce pegilgrastinI 

pentostatin, perifosine, prednisolone, pednisone R-rOsovine ic b, 

CYC202), recombinant interferon alfa, combinant iterlekin-12, recombinant
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interleukin 1, recombinant filigand, recombinam humna) throobooietini, 

ri tuximrah, sargr amostim, siencitrate, simvastain, sirolimus, styryl 

suilphones, tacrolimusA urn .espmn, temsirolimus (CCl-779), thalidomide, 

therapeutic allogencie lymphocytes, thiotepa, ipifami, bortezomib 

(VELCADE PS-341), vhnersine vincristine sulfate, vmorelbine ditartrate, 

SAHA (subranilohydroxamic acid, or suberoyl anilide, and hydroxamic acid), 

FR (fludarabine and rituximab), COlP (cyclophosphamide, doxorubicin, 

vincristine, and prednisone (,VP (cyclophosphamid vinisatine, and 

prednisone), FCI (fludarbhw, cylophosphamide, and mitoxantrone), FCR 

(iludarabine cyclophospharmidi and riuxirmab) iyperCVAD (hyperfactionated 

cyclophosphanide, vincistin, doxorubicin, dexamiethasone methotrexate, and 

cytairabie),1CE (iphosphamide, iaroplatin,. and oiposide), MCP 

(minoxantrone chlorambuci, and prednisoione' R-CHOP (rituximab n d 

CHTOP) R-CVP (utuximah and VP), RF CM (rituxmb and FCMx RIaCE 

(rituximab and ICE), and R-MCP (rituximab and MCPV 

1002691 One modified approach is radioimmunotherapy, wheiin a monoclonal 

antibody is combiined with a radioisotope pariticle. such as indiumv 111 y ttriuin

90, and iodine-131. Exarples of combine ion therapies include, but are not 

hiited to, iodine- 1 tositumomab (BEXXAR>), yttriurn-90 ibritumomab 

tiuxetan (ZEV ALIN*) ad BEXXAR with (HOP.  

[002701 [he abovemntioned therapies ea be supplemented or combined with 

stem cell transplantation or treatment. Therapeutic procedures include peripheral 

blood stem cell transplantation, autologous hematopoietc stem Cel 

transplantation, autologous boi marrow transpantation., antibody therapy, 

biological therapy, enzyme inhibitor therapy, total body irradiation, infusion of 

stemn cels, bon man-ow ablation with stern cell support, in vinodtreated 

peripheral blood stem cl transpantation, umbilical cord blood, transplantation, 

immunoenzyme technique low cobal t4O gamma ray therapy, bleomycin, 

conventional surgery, radiation terpy, and nonmyeloablatve alogene 

hematopoictic stem cell transplantation.
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Non -H-odgkin's iLymnphomras Combination Therapy 

[00"711 Ireamenti of non Hodgkin' a ymphomasu (NIH L). especially those of B3 

cell origin, includes using m Inoeonal antibodis standard chemotheapy 

approaches (eg, CHOP, CVP FCM, MCP, and the l radiimemotherapy, 

and cornbinations thereof, especially terrain of an antibody th py with 

chemotherapy ape ITP of unconjugated monoclonal antibodies for the 

treatment of NHL/B-cell cancers inchide rituxmah, alemiuzumah, human or 

humanized anti-CD2P0 antibodies, luiix~imah anti-TNF-reited apoptosis

inducing ligand (ani-TRAIL), bevacizunab, galiximab, epratuzumna kSGN-0, 

and anti-CD74[xamples f experimental antibody agents used in rme of 

NIUB-l ell cancers include ofatumu ha20, PRO131921 luzumah, 

caliximah SGN40, CHIR-1 e1patzuma lumnihxinb apoliumab, 

milatuzwnab, and bevacizmnab.Eamph s o standard regimens of. chemotherapy 

for N -cell cancers include CHOP, FCM, CVP, MCP, R-CiHOP, R-ICM R

CVP, and CP.Examples of radioimmunotherapy for NHIL/B-cell cancers 

ince yttrium-90 ibritumomab tiuxetan (ZEVAIN ) and iodine-131 

tosiwuonmab (BEXXA R*) 

Mantle Cell Lymphoma Combination Therapy 

1002721 Therapeutic treatments for mantle cell lymphoma (MCL) include 

combination chemotherapies such as CHOP,< hype rCVAD, and FCM. These 

regimens can also be suptemented with the nonoclonal antibody rituxiiab to 

form combination therapies R-CHOP3 hyperCVAD-R, and R-FCM. AnTy of the 

abovementoned therapies may be combined wi[t stem cell transportation or 

ICE in order to treat MCL 

[002731 An alteative approach to treating MCiis imnntherap. One 

immunotherapy uses monoclonal antibodies like iritaxinab, Another uses cancer 

vaccines, such as GTOP-99, which are based on the genetic makeup of an 

individual patients tumor 

j00274] A mod iid apprac to tre-at MCL~ is radioimmuriotherapy', wherein a 

monoclonal antibody is conbincd with a radioisotope particle, such as iodine-131 

tositumoinab (1-XXAR* ) and yttrimn-90 ibriturnomab tiuxetan (ZEVALINtl.  

In another example, BEXXART is used in sequential treatment with CH10
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1002751 Other approaches to treatng MCL include autologous sem cell 

transplantation coupled with high-dos hemoiheapy, admiisterig proteasome 

inhibitors such as borezominb (VELCADE* or PS41), or administering 

antiangiogenesis agents such as thalidonid, especially in combination with 

rituximab, 

1002761 Another treatment approach is administrng drugs that lead to the 

degradation of el-2 protein and increase cancer cel sensitivity to Chelmotherapy, 

such as oblimersen, in combination with other chemotherapeutic agenis.  

[002771 A further treatment approach includes administering mTOR inhibitos, 

which can lead to inhibition of cell growth and even cell death. Noniming 

examples are temsirolmu I RISE (CCI179 and temsiroimus in 

combination with RITUXAN: VELCADE orr chemotherapeutic agents 

[00278] Other recent therapies for MCL ive been disclosed. Such examples 

include flavopiridol, PD0332991, R-roscovfitie (seliciciib, CYC202), styryl 

sulphones, obatoclax (GX15-070), T'RAIL Anti-TRAiL death. receptors DR4 and 

DR5 antibodies, temstrolimuIs (I C C19), eerolinaus (RADO I), 

BMS-345541, curcumin, SAHA taioide lenalidonide (REVLIMID" CC 

5013), and geldanainycin (17-AAG 

Waldenstrorn's Macrogohulineia Combination Therapy 

[00279] Therapeutic agents used to treat Waldcnszrors Macrogiob uinemia 

(WM) irnclude perifosine, bortezomib (VELCADB"t), ritoximnah, slidenaffd citrate 

(VIA&R ), CC- 10 thalidomide, epratuzumab (hLL2 nii-CD22 humanized 

antibody) sinvastatin, enzastaurin, campath-lHP xmnethasone D wACE 
obbnmer sn antineop1aston Al10, antineoplaston AS2i alemtuzunab, beta 

atethine, yeoph osphanide, doxorubicin hydrocbloIride, prednisone, vineristine 

sulfaek fludarabine, figrastim, mnelphaian, recombinant iterferon alfa, 

eannustine, cisplazin cyclophosphamide, cytarabie, etoposide, nelphal an 

dolastatin It0 indium-Ill monoclonal antibody MN4, yttriurn90 humanized 

epratiuumah, antiithymocyte globulin, busul;fan cyclosporin, methotrexate, 

mnycophernolate mofeti, therapeutic allogeneic lymphocytes, yttrium-90 

ibrituimomab tiuxetan, sirolmus, tacrolfinus, carboplatin, thiotepa, paclitaxel, 

aldesieukin, docetaxel, ifbsfiNde, mesna, recomhinant interleukin-1l,
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recombinant iMerleukin-12 Bel2 family protein inhibitor ABT-263, denileukin 

diftitox, tanespimyc in everoimus, pcgfiigratimt vorinostat, alioCIdib, 

recombinant fligid, recombinant uman thromhopoietin lymphokine

activated killer ces, aimfostme hydrate, aminocamptothecin; irinotecan 

hydrochloride caspofungtn acetate, elofarabine, epoetin alfa, eari 

pentostatin, argramostinVOrlbin ditartratV, WT-1analog peptide vaccine, 

WTI 126.134 peptide vacin, fenretinide, ixabepilone, oxaliplatinonoclonal 

antibody (19, monoconal antibody (D20 oea- fatty acids, mtoxantrone 

hyd/rochloridet. octreotide acetat. tositummah iodine-131 .tosintunomab 

motexain gadonium, arsenic trioxide. tipifarnib, autologous human tumor

derived HSPP(%, ve luzumab, brostatin i, PECylated liposomal doxorubicin 

hydrochoide, and my conibination thereof 

100280] Bamples of terapeuie ocediues used to treat WM include peripheral 

blood stem cell transplantation, autologous heimatopoietic stm cell 

transplantation, autologous bone marrow tranpation, antbody therapy, 

biological therapy enzyme inhibitor therapy, total body d idiati on, infusi of 

stem cells, bone marrow ablation with sAtm el support in ViVUtreatd 

peripheral blood sen cell traniisplantation, umbilical cord blood transplantation, 

uinnanoerZyme techrmqucs, low-L! I cobalt-60 gamma ray therapy, bleomycin, 

conventional surgery, radiation therapy and nomnyeloablative allogeneic 

hem t stem cel taniat io.  

Diffuse Large B-ceil Lymphona Conmbinon Therapy 

{00281] Therapeutic agents used to trat diffuse lare Bell lymphoma 

(DLBCL) inchlde cyclophosphanmide, doxorubic, vmeinstine, prednoiei anti

CD20 noclonal antibodies, etoposide, bleomnycin, many of the agents listed for 

WM, and any combination thereof, such as ICE and RICE 

Chronic Lymphocytie Letkemia Combinaton Therapy 

[00282] Example of therapeutic agents used to trea (hrnc iymphocytic 

leukemia (CL) inede chlonambucil cyclophosph amide 4luarbine, 

peotostatin, chibine, doxorubicin, vincrisne, pednisone pdnisolone, 

aemnuumah, many of the agents listed for WM, and combination chemotherapy
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and cthemoTI notherapy, inChIig tie oiowmig comiflonl comB13IIation 

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

Myelofibrosis Combination Therapy 

[002831 ykbrosi\ inhbing agents include, but ar nouimited to, hedgehog 

inhibitors istonk dctiylase (H DAC) ihibitors, and tyrosine kinase inhibtors, 

A non imiti exwm ple of hedgehog inhibitors is saridegib.xampies of IDAC 

inhibiors include, but are not limited to, praciostat and panobinostaA non

linitng example of a tyrosine kinase inhibitor is lestaurinih, 

Kinase Inhibitors 

100284] In one ernbodimet, the compound described herein may be used or 

Combined itI one or more additional therapeutic agents. 1he one or more 

thermpeuic agents include, but are not limited t, an inhibitor Mi bl i aed 

CDC kinase (ACK) adomine A2B receptor (A2B), appiwsis signa reguiatng 

kinase (ASK) Aura knase b T-bromodomain (BRD) sch as BRD4, c-Kit, c

Met, CDKactivating kinas (CAKn calinoduin qpendnt protein kinase 

(CaM K) cyclin-depedeti kimase (C'DK), cain kinase (CK), discoidin domain 

receptor (DDR), epidermal growth factor receptos (EGFR , focal adhesi 

nawe (FAK) Ft-3, NN glycogen synthase kina (GSK) I HCK u o 

deceatyase (DAC), IKK such as IKK isitrt dehydrogenase (ID) such 

as. IDH Jn kinase (JAK). KDR, lymphocyte-specific protein tyrosine kinase 

(LCK), lysyl oxidase protein, lysyl oxidase-like protein (LOXL) IN, matrix 

metalprotase (MMP), MEK, ogen-activated protein kinase (MAPKV 

NEK9l NPM-ALK, p3 kns platelet-derived growth factor (PDG1 

phosphorylas kinase (PK), polo-like kinase (PLK phosphatidylinosi 3-ki nase 

(Pi3K), protein kinae (PK) such as protein kinse A, , and/or C, PYK, spleen 

tyrosine kinase (SYK), erine/threonine kinase TPL2, srie/threonine kinase 

STK, sig nal ansduction and transcription (STAT) RC, serine/threonine

protein kinase (TBK) such as TBK1, 'TIE, tyrosine kinase (TK) vascular 

endotheliaI growth fActor receptor (VEGFR), YES, or any combination thereof,
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Apoptosis SignalRegulating Kinase (ASK) Inhibitors 

00285] ASK inhibitors include ASK1 inhibitors. Examples of ASK1 inhibitors 

includ but are Dot limited to, ioso described in WO 2011/008709 (Gilead 

Sciences) and W 2013/112741 (Gilead Sciences), 

Discoidin Domain Receptor (DDR) Inhibitors 

[002861 DDR inhibitors include inhibitors of DDR and/or DDR2. example of 

DDR inhibitors include, but are not limited to, those disclosed in WO 

2014/047624 (Gilead Sciwecs) US 20094142345 (Takeda Pharmautil 1) US 

2011-02870l1I (Oncomed pharmaceuticals , WO 2013/027802 (Chug 

Pharmaceutical), and WO 20,13014933 (nperial lnnovations).  

listone Deacetylase (1-IDAC) Inhibitors 

[00287] EAmpk Of IDAC inhibitors include, but are not limited to, 

pracinostat and p~anobinostat, 

Janus Kinase (JAK) inhihbitors 

[002881 JAIJ , iadhi/ JANAK3, Examples of JAK 

inhibitors nchde, but are not limited to, Compound A, rxiinio, fedratiIb, 

tofacinub. baticitii, srinb pacriinib, XL019, AZD1480, INCB039110, 

LY2784544, BMS91 1543 and NS 18, 

Lysyl Oxidase-Like Protein (LOXL) Inhibitors 

[0o2j89i LOX!, inhibitors include inhibitors of DXL LOXL2, LOXL3, 

LOXL4 and/or LOXLi Exam ples of LOXL inhibitors include, but are not 

limited to, the antibodis descrbed in W) 2009/17833 (Arresto 

Biosednces) Jxmls o LOXL2 inhibitors inlud, but are not limited to, the 

antibodies described in WO 2009/017833 (Arresio Biosciences, WO 

2009/035791 (Arresto Bioscences), and WO 2011/097513 (Oead Boogie).  

Matrix Metalloprotease (MMP) Inhibitors 

[00290] MMP inhibitors include inhibitors of MMPI through 10F xamples of 

MMP9 inhibitors include but are not Imited io, ranastat (B1-2516')
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eipemastat (Ro 32-3555),and those described in WO 2012/027721 (Gilead 

Biologics), 

Phosphatidylinositol 3-kinase (P13K) inhibitors 

100291] PDK inhibitors include inhibitors of PDK7 , PISKb, PiK, P131K, 

and/or p in~PDK, Exaples of P13K inhibitors inclde, but are not limited to, 

womamin BKM 12, CH5132799, XL756, and GDC4980 xampks of P13K 7 

inhbitors include, but are not imited t 1ZSTK474, AS25224, ILY29002, and 

T00G 11.Exaples of PDK6 inhibitA include. but are not Lmitd to,. 1,13K 

Il, TGR 202, AG 19, GSK2269557 X-339 X-4 14,RP3090, K IR4141, 

XI499, OXYl A, IPI-4 PI-443, and th. compounds describ d in WO 

2005/113556 (R008) WO 20130S2699 (Gdiead Caisto ') WO201M 16562 

(Gitead istoga), WO 201400765 (GiMad Claistoga), W) 014/1010767 

(Giead Calistoga), and WO 20141201409 (GIlead Sciences Exampkles of P3K$ 

inhibitors include, but are not limited t, GSK2636?77. 13 Y 10824391, and 

TX2L Examples of PDtK 0 inhbtors inchd, but are not Innited to, buparlisib, 

BAY 80-94, BYL719, PX866 RG 7604, MLNI 117. WX037, AEZA-129, 

and PA799.Examples of panP3K inhibitors include, but are not limited to, 

LY294002, BEZ235, XLI147 (SAR245408), and GDC0941.  

Spleen Tyrosine Kinase (SYK) Inhibitors 

[00292] Examples of SYK inhibitors include, but are not limited to, tamatinib 

(R406) fBstamatinib (R7/88t PRT062607, BAY-61-3606, NVP-QAB 205 AA, 
RI 12, R343, and those described in US 8450321 (Giead Connecticu).  

Tyrosine-kinase Inhibitors (TKIs) 

[00293j TKIs may target epidernal growth factor receptors (EGFRs) and 

receptors for f(roblast growth f0 actor (FGF), platietderived growth fti or 

(PDGF), and vascular endothal growth factor (EX F). Examples of Ks that 

target EGFR include, but am not imted to, gefitinib and erlotinib, Smunitnib is a 

non-liniing example of a TK that targets receptors for fGF, PDGF, and VEGF.  

1002941 Combinations of phannaceumticaill effective amounts of the BTK 

inhibitor and an ASKl inhibitor as described herein may also be used to treat an



WO 2017/059252 PCT/US2016/054780 

147 

allergic tiorders, autoiimune diseases and inflammatory diseases in a human, 

the method comp sIg adnistering to the human in need thereof a 

pharmaceuticals efft Aive amount of the BTK inhibitor, or a pharmaceutically 

acceptable salt or hydrate thereol and a pharnaceutically efectv amount of an 

ASK! inhibitor, or a phannaceutically accqtable salt or hydrate thereof 

Particularly, the combinations taught herein may be used bfor ttrcatnont of 

allergic disorders, autoimmunc diseases and inflammatory diseases such as: 

systemic lupus erythema tosus (SLE), rheumatoid arthrits multiple. ascuilitid 

idiopadc thrombocytopenie rpura (TIP), myasthenia gravis, allec rmiis 

chronic obsinucive puhonary disease (COPIiD),. adult respiratory distress 

syndrome (AiRDs) and asthma.
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EXAMPiES 

The oIlowin examples are provided to further aid in understanding the 

embodinents disclosed in the applicati on, and presuppose an understanding of 

covetioal methods well knn t those persons having ordinary skill in the art 

to which the examples perant 'he particular materials and conditions described 

hereunder are ended exemplify particular aspects of embodiments disclosed 

herein and should not be construed to limit the reasonable scope thereof, It is 

understood flhat the conditions (such as the reagent concentration or the incubation 

ternpenature) of the assay orNtudy may be varied and the results of the assay or 

study may vary, In sone intuancs the value may vary within a range of one to 

three-ild, 

Example I 

[00295] This study evaluated the potential effects of BT K inhibitor in 

combination wth i JAK inhibitor in treating arthritis Lewis rats were ejected 

itradennallysubcutaneously (DS(with porcine type II collagen to induce 

arthti. Arthi itic rats were Itrated with vehicle (20% Cremophor EL/i0% 

EtOl/~0% saline), Compound Al (a BTK inhibit Conmipound B4 (a JAK 

inihibitor), Comupound Al and Compound B4, or Dex (dexamethasone) 

Compound AXt was administered orally either twice daily at 3, 10, or 20 mg/kg or 

once dily at 20 mg/k; Compound B4 was administered orally dailyat 2' 

mg/g; dex was administered daily at 075 ng/kg, initiatdon day 1y The 

study was terminated at day 34 Efficacy evaluation was based on body weights, 

daily ankle caliper measurements, anle diameter expressed as area tinder the 

curve (AUC), terminal hind paw weights, and histopatologic evaluation of right 

ankles, 

[002961 'This model may reflect certain elinical and histopathologie parameters, 

such as inflammation, cartilage destruction, and bone resorption that occur in 

established type II collagen arthritis in female Lewis rats As the treatment was 

initiated at the peak of established disease and continued into the chronic phase;
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the results obtained may be used in evaluating chronic highly deStrucubt 

iacrophagemediated phase of tbis model.  

[00297] Ankle diameters were measured auid compared for potential treatment 

effects, [1 1 depicts the measurements taken on Day 9, 1134 for ankle 

diameter (in.) (mean+ standard error) for the following groups; control (normal 

and disease), Compound Al (20 m,/kg, daily), Compound Al 3 Tg/k, twice 

daily), Conpound B4 (2-5 mg/kg, twice daily), Compound Al (20 mgkg, daily) 

with Compound B4 (2.5 mg/kg twice daily), Compound Al (3 mg/kg twie 

daily) with Compound 134 (2;5 mg/ky, tWice aily) aid Dex (0.075 mg/k daily).  

In addition the AUC total sum (day 17-34) (mean standard error) was 

measured The A C total sum for the control (normal) as 4.5 f 0,008; for 

control disease) , 6. 1 0.05% for Compound Ai (20 ng/g, daily) 5i9± 096, 

for C compound A1 (20 mgkg twice daily. 5X 1 0 14 for C oipound Al (10 

mg/kg, twice daily), 59 0 102; for Comupound Al (3 ng/kg, twice daily), 5.9 :: 

0.079; for C compound B4 (2,5 kg twice daily), 5.6 0,083; for Compound 

Al (20 ngkg da h Compound B4 (2 5 mg/kg, twice daiy), 5.3± 0.063; 

tor Conmtpound A1(10 Ig/kh , twice dadY) with Compound B4 ('5 mg/kg, ewice 

daiy) 5 3 103; for Compound Al ( m/kg, twice daily) wih Compound B4 

(2.5 mg/kg, twice daily), 5.3 ± .08; and fo Dx (0.075 mg/kg daly) 5.2 

0.069.  

{002981 Also, tue percent inhibition of the A UC total sum (day 17-34) was 

deteminnd. The pencut inhibition was 10 0% for the control (normal); 0% for 

the control (disease);n1% for Compound A (20 mi/kg, daily); 15% for 

Compound A1 (20 mgkg twice daily); 9% A Conpmmud Al (0 mg/kg twice 

daily); 1 '0for Cminpound Al (3 mg/k, twice daily); 28% for Compound B4 

(2.5 mg/kg, twice daily); 50% fo Compound Al (20 nig/kg, daily) .ith 

Compound B4 (2 5 mgkg twice duly) 49% f (orompound Al (10 mg/k twice 

daily) itb Compound 34 (2 5 mg/kg, twice daily); 48 for Compound A1 (3 

mg/kg, twice daily) withl Ctnompound B4 (25 ingkg, twice daily); and 56) Afo 

Dex (0.075 ug/kg).  

j00299} the following score systems were used to evaluate ankle ilammation, 

ankk pannnkle nkle cartilage damage, ankle bone resorption, and perostel new
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hone fornatio. whic may represent treatment effets toankle histology The 

sum of the summed ankle hisoloAgy scois for day 34, are provided herein.  

100300] Ankle inflammationseores as used herein have the foilowingmeaning; 

(Jr norm at; 0.ts minimal focus inflammation; minimal infiltration of 

inflammatory cells i synovim/perirticular tissu; 2= mi infitration; 3= 

moderate intiitratioin with moderate edema: 4=: marked infiltration with marked 

edema; 5= severe infiltration with severe edema. Ankl pamms scores as used 

herein have the following meaning: 0= normal; 0,5= minimal infiltration of 

panrnus in carilage and subchondral bone, affects only miarginal zones and affects 

only fa few joints I minimal infiltration of pannus in cartilage and subehondral 

boine primarily aififects mariazoei s mild itdiltration (<25% of tibia or 

tarsals at margirnal zones; 3= moderate diltraon (26% 50% of tibia or small 

tarsals affected at marginal zones); 4= marked inuitmion (51% -75% of tibia or 

tarsals affected at marginal zones); 5= severe iniltration (>75% of tibia or tarsals 

affected at marginal zones, severe distortion of overall architecture).  

100301] Ankle cartilage damage scores as used herein have the following 

caning : Oinormal; Q,5=::: minimal decrease in T blue staining, affects only 

mtargtinal zones and affets only a few joints; i1::: minimal to inld loss of toluidine 

blue staining with no obvious chondrocyte loss or collagen disruption; 2::: imld 

loss of toluidine blue staining with focal mild (superficial) chondrocyte loss 

and/or collaoen disruption; 3: moderate loss of toluidine blue staining with 

nulifocal moderate (depth to middle zone) chondroc-yte loss and/or collagen 

disruption, smaller tarsals affected to 50% to 75% depth with rare areas of full 

thickness loss; 4= marked loss of toluidine blue staining with nM itocal marked 

(depth to deep zone) chondrocyte loss and/or collagen disruption, I or 2 small 

tarsals surfaces have ill thickness loss of cartlage; 5= severe diffuse loss of 

tohiidine blue staining with mulifocal severe (depth to tide niark) chondrocyte 

loss and/or collagen disruption affbeting more than 2 cartilage surfaces, 

[00302] Ankle bone resorption scores as used herein have the following 

meaning 0= normal: (.5= nmnimal resorption affects only marginal zones and 

affects only a few joints; 1= small areas of resorpton, not readily apparent on low 

magnification, rare osteodasts; 2= more numerous areas of resorption, riot readily
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apparent on low magncation ostoclasts more numerous, 25% of tibia or 

tarsals at mangil zones resorbed; 3= Obviots resorption of medullary trabecular 

and cortical bone without fall thickness defects in cortex oss of some medullary 

trabeculae. lesion apparent on low magnification, osteoclasts more numerous, 

25% to 50% of tibia or tarsals affeted at nargina ones; 4 u11 thickness 

defects in cortical bone, often w ith distortion ofprofil of rmaining cortical 

surface, marked loss of medullar bone, numerous ostcoclasts, ~51% to 75% of 

tibia. or tarsais affected at marginal zones; 5- full thickness defecs in cortical 

bone, often with distortion of protlI of reining optical surt'ace, marked loss of 

medullary bone, numerous osteocasts >75% of tibia or tarsal affected at 

marginal zones severe distortion of overall architecture.  

[00301 Peiosteal new borc formation scores as used herein have the following 

meaning: 0= notivtl no perlasteal prolieraton; 0 5=r minimal fical or multifocal 

proliferation, ineasures less than 127 urn width i(1-2 units at 16x) at any location; 

1::: minimal multifocal proliferation, width at any location measures 127- 252 um 

(3-4 unis at 16x); 2= mild multifocal on tarsals dtus in some locatins, idth 

at any location 253-441 un (5-- units at 1 3x); n moderate multifoc a on tarsids, 

difftse in most other locations, width at any location mases 442-630 um (8

10 units at 16vx); 4= martkd neltifocal on tarsas, [iuse at most otIr locations, 

width at any location measures 630819 um (11-13 units at 16x); 5: sever 

multifocal on tarsals, diffuse at most other locations, Width at any location 

measures >819 tun (>13 uts at 16x).  

[003041) Th summed atkle histopathology (mean i standard error) was 

measured by histopathology scores. The sumt of inflammation, pannus, cartilage 

damage, bone resorption and persteal new bone formation was calculated for 

each ankle itb a maxinun value of 21 Thle summroed ankle histopathology for 

the control normala) was 01 0.0; for control disease ) 25± 0,0; for Compound 

Al (20 mg/kg daily), 21 17; for (ompound Ad (0 mg/kg, twice daily), 21 ± 

0.6; for Compound Al (10 mg/kg, twice daily), 21 ± 1.4 for Compound A1 ( 

mg/kg, twice daily), 23 i 06; fr Compond B4 (2.5 mg/kg, twice daily), 19 t 

I14; for Compound Al (20 rg/kg, daily) with Compound B4 (2,5 mg/kg, twice.  

daily), i 7: 12j; for Compound Al (10 mgk, twice daily) with Compound B4
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(215 mg/kg, hWice daily), lIt 16; for Compound Al (3 mg/kg, iwoee daily) with 

Compound B4 (2.5 mg/k, twice daily;. 10 ± 2,0; and for Dex (0.075 mg/kg 

daily),12i LO.  

[003051 For the summed ankle hislopathology. the percent inhibition was 

determined. The percent ihibition was 100% for the control (normal; 0% for 

the control (disease); 15% for Compound Al (20 mg/k, d daily ; 18% for 

Compound Al (20 mng/kg, twice daily); 16% for Compound AI (1 Rmg/g, twice 

daily); 10% for Compound A l (3 mg/kg, twice daY); 235 fr Compound B4 

(2.5 mg/kg, twice daily; 60% for Compound Al (20 ng/kg, dady) with 

Couoipound 134 (2.5 mg/kg twice daily); 57% for Compound Al (10 mg/kg, twice 

daily) with . iopound B4 (2.5 rg/kg, twice daily):60% lor Compound Al (3 

mg/kg, wice daily) with Compound B4 (25 mg/kg, twice daily); and 51% for 

Dex (0.075 mg/kg), 

[(0306] In addition, the ED-1 immunopositive osteoclast count (mean 

standard error) was measured The ED- 1 immnopositive osteoclast count for 

the control (normal) was 1 '2 fr the contol (disease), 19 i 1.0: for 

Compound Al (20 mg/kg daily), 9 i 15; flor Compound A1 (20 rmg/kg, twice 

daily 4 0.7; for Compound A (10 Mn/g, twice daily) 8 ± 19; for 

Compound Al (3 mg/kg, twice daily), / i 13; forI Cmpound B4 (25 rmg/kg, 

twice daily, 16 i /7 for Compound Al (20 mg~v kg, dal) with C ompound [B4 

(2.5 mg/kg, ticee day), 4 ± 0.4; Compound Al (10 mg/kg ice daily) with 

Compound 4 (2.5 mg/kg, twice daily), 3± 0.4; Compound Al (3 mg/kg twice 

daily) with Compound B4 (2.5 mg/kg, twice dady) 3 0.4; and for Dex (0.075 

mgkg), 4 t 1.4. Fr the E1D1 imunopositive osteoclast count, the percent 

inhibition was also measured. The a percent inhibition for the control (normal) was 

100%; for the control (disease), 0%; for Compound Al (20 mg/kg, daly), 56%; 

for Compound Al (20 mgkg, twice daily 183%; for Compound A I (10 mg/kg, 

twice daily), 62%; for Compound Ad (3 mgkg, twice daily), 6% for Compound 

B4 (2.5 mg&kg, twice daily) 14%; or Compound Al (20 mg/kg daily) with 

Compound B4 (2.5 rug/kg, twice daily), 85%; Compound Al. (10 mg/kg, twice 

daily) with Compound B4 (.5 mg/kg, twice daily), 91%; Compound Al (3



WO 2017/059252 PCT/US2016/054780 

- 153 

mg/kg, twice daily) with Compoud. B4 (2,5 mg/kg, twice daily,) 90%;aInd for 

Dex (0.075 mg/kg), 85% 

Ex ample 2 

[00307] Material and Methods: The eflect of the combination of a BET inhibitor, 

(2-cyciopropyl-6-(1,5-dimethyiisoxazoi -4yi-l 13benO~didmazoV4

yl)di(pyridi-2-yl)methanoi (Compound I), and BTK. inhibitor (Compound Al) 

on growth inhibition of the human activated B cell (ABC) subtype DLBCL cell 

line, 11D8, as evaluated in vitro TMD8 eells wore dosed with a matrix of 

Compound D (0 --- 90 nM) andeompound Al (0 - nM) and treated If four 

days, after which cell viability was measured bya C.elffiter Glo assay. A 

representative heatnap of this dose matrix for cell growth inhibition is shown in 

FIG 2 (0% to 100% growth inhibiionV Both compounds reduced cell growth 

over the dose range; synergy was observed at corne ntrations o 5.8-90 nM of 

Compound D and 0.3 - 22 NM it ompound Al (F16 3) Synergy was defined 

as the excess over the preditd additive ineracion between the omponds 

usirg Blss analysis. The dose aeponse Cnve for growth inhbition of 

Compound D alone or int presence of 5 M or ii nM of CompYound Al is 

sAon inFG. 1 n h a IC0 -alues (cone nt ran that causes half 

maximal inhibition of cell growth1for C compound Dvwer decreased from 25 nM 

to 11 nM and 8 nM hy the presence of 15 nM and I nM of Conpound Al, 

respectively, and is consistent with a synergishe iteraction, 

Cell Viability Assay: 

1003081 Cells were plated at a density of 4,000 cells per well in 384-well 

(Grenier 781086) tissue culture black well plates already spotted with compounds 

by a Labcyte Echo liquid handler, Cells were treated with an 8-point 2-fold 

dilu ton ses of (Compound D starting at 90 nM (final DMS() conen ration of 

0.14%). Csll treated with DMSO alone were used as a positive contro for 

100% cell grow t. ells were treated wih Compourd D aione or in the presence 

of a dose range tf ompomd Al (6,pointold dilution seres ranging from 0.3 

- M) or each dose tf CompoundDU CellsA .were iubted at 37C for 96 

hiours and viability wasb measured using' CellTiuer~do reagent as per the vevndors
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protocol. Curves were plotted in prism and IC( values were calculated with a 4

parameter variable bilklope non-linear fit. The predicted response under Bliss 

aditivity for any combinaton of drugs at a given concentradin pair was 

determined by R Rb Ra * Rb, where Ra and Rb are the responses of 

Compounds D and Al (i.e., cell growth inhibition) The total Bliss score was 

determined by summing the differences between the observed values and the 

predicted additive value at each pair of concentrations assayed. Only values 

where the difference is greater than the 5% confidence interval of the 

measurements are included in the sum.
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WHAT IS CLAIMED IS: 

1. A method for treating in a huan in need thereof a disease selected from 

the group of cancers, allergic disorders. auttoimmune discases5 and inflanuatory 

disases, comprsig admnisterng to the human a therapeutically effective amount 

of a BTK inhibitor and a therapeutically effective amount of one or more inhibitor, 

wherein tie BTK inhibitor is 6-amino-94(3R)- (2-butynoyl)-3-pyrrolidinlyl] -7(4

pheno yphenyvl)497dhydro-8H -purin-8-one, or a pharmaceutically acceptable 

sal or hydra t deo, id 

wheein thi ote or mior inhibitor is selected from the group consiting of a 

JAK inhibitor an ASKI inhibitor, a BRD inhibitor, and a MMP9 inhibitor, 

2 The method of claim I wherein the 13K inhibitor and/or the one or inore 

inhibitor is admmistered intravenously, intramrtuscularly, parenterally, nasally or 

orally, 

3. The method of claim I wherein the BTK inhibitor is administered prior, 

after or Cccurrently with the one or more inhibitor.  

4. The m of claim I wherein the disease is sCted from the group 

consisting of a henatologic malignancy, leukemi, lymphoa ctronc 

lYmlpiocytic leukemlia (C sall Jymphoe}ytie lyphoa (SLL) non-lodgkin s 

lymphoma, indolent non-Hodgkin's lymphorna (iNHLI mande cell lymphoma, 

follicular lymphoma (FL) lymphoplasmacytic lymphoma, and marginal zone 

lymphoma, rheuniatoid arthritis systemic upus erythematosus, ChroniC otructive 

pulmonary disease (CORD), adult respiratory distress syndrome and asthma, 

5. The method of claim I wherein the humans in refactory to at least one of 

the cancer therapies, or is in relapse after treatment with at least one anti-cancer 

therapy selected from the group consisting of: (aj fludarabine; (b) rituximab; (c) 

rauximab combinwd with fludarabn ; (d) cyclophospharide combined with 

fludarabine; (c) cyclophosphamide combined it ituxnab and 11darbine; (f) 

cyclophosphanide combined with vinerisine and predisone; (g) 

cyclophosphamide combined with vincristine, prednisone, and ,ituximan () a 

combination of eyclophosphainide, doxorubicini(, vincristie., and prednison; (i)
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Chrambued combied with prednisone, riuzumab, or 

ofatummab; (j) pentostatin combined with yclophosphamide and riiuximab, (k) 

bendamustine (Treandat) combined widi riuximab; (1) aiemtuzumah; (m) 

fludarabine pius cyc!ophosphami de, hendauustine, or chliorambucil; and (n) 

fludarabine phis cyclophosphamide, bendamustine, or chiorambucil combined 

with an anti-CD20 antibody.  

6, A method for sensitizing a human who is (i) refratory to at least one 

chemotherapy treatment, or (ii) in relapse after treatment with chemotherapy, or 

both (i) and ori) wherein the method comprises admninisteri a Btk inhibitor in 

combination wih an inhibitor to the human, and wherein the inhibitor is selected 

from thz' gro ofa JAK inihbior, an ASK inhibitor, a BRllD inhibitor, 

and a MMP9 inhibior.  

The method of lAins I or 6 whrein tih jAK inhibitor is seetd from the 

group consisting of of mom elotinib, filgtini, i-I-[3fluoro-2-{trifiuoromiethyi)

4-pyridi]-4-piperidinyl]-3- 4-(7H-pyrroio[2,3-djpyrmidin 4 -yl-iwiproh-1

yl 3azetidineacetonitil tofcitinih, oclaciinib, ruxeoanib, baracitinii., 

lesiaurinib, pacritinib, TI 01348, JSI-124, GSK2585184, VX-5O9, INCB16562 

XLO19, NVP-BSK05, CEP33779, R AC -30, CDP-R723, BMS911543, or a 

pharma'utically acceptable salt thereof 

8. The method of claims or 6 wherein the ASK] inhibitor is 5(4

cycl opropl-1H-imidazo!l-1-*yih2 duoro-Nd6i(4-isopropyl -4 H-1,2,4-triazoh 3

yI)pyridin-2-yl)A4ethylbenzamide, or a pharnaceutically acceptable sah or 

hydrate thereof.  

9 The method of claims 1 or 6 wherein the modulator of the bromodomain 

containing protein is a compound of Formula I;
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N-R 

R N4a_ 

wherein 

R and R1 are each independently Cu alkyi optionally stituted with from I to 

5 R groups; 

R and Ra are each independently H- or halo; 

1W is 

-C(0)R% NHC(O)OR NHS(O),Ra, or ~S(O.NRRor 

selected fomn Ri group consisting of Ckm alyt (ao alkoxy, amino, (5 aryl, 

Co arylaikyl, Co heteroaikyb Cj heteroaryl and C hemoaryllkyi. each of 

which is optionally siubsituted with from I to 5 RU groups; 

one of R" and R is selected from the group consistig ol H and. C alkyl 

optionaiiy substituted with from I to 5 P- groups; and the other i asenAt; 

Ro is Cr)OR NHC(O)OR NHS(0)KR, o -SO)JNRt ;r 

R5 is selected fRom the group consisting of H, CO alkyl, Co haloalkyi, Cwo 

alkoxy, amino, C0N10 ary, C0f aryalky C hfeteroalkyl, C. oeteroaryl, and C 

2) heteroarylalkyl, each of which is optionally substituted with frn 1 to 5 R 

eadh R' and Rkis independently selected from the group consisting of H- C

all C aryl, C t aylalky. Cw heteroalkyl, Csyp heteroaryl and Cri 

heteroaryalkyl, each of which is optionally substituted with from I to 5 Ri 

groups; and 

each RP is independently selected from the group consisting of acyl, Cuo alkyl, 

C<1-O alkoxy; amino, amido, anmidino, Cs a aryl, C-:o arylaikyl, azido, carbanmoyl, 

carboxy carboxyl ester, cyanogoanidino, hdo, C( haloalkyl, C o heteroalkyl, 

CIP heteroaryl, (Co heteroarylaikyl, hydroxy, hydrazino, imi.no, oxo, nitro, 

sulfinyl, sulfoNc acid, sulfonyl, thiocyanate, ihiol, and thione; and
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wherein the C1  alkyl, Cj aryt C. arylalkyl, C> heteroalkyl, CK j 

heteroaryl and Cr heterorakgroups are optionally substituted with from 1 

to 3Nubstiuens independently selected from C< alky, Cl aryl, blo, Ci 

haloa lkyl (0yano, hydroxy; and C aikoxy; 

or a pharmaceutically acceptable salt thereof 

10. The method of claims I or 6 wherein the MMP9 inhibitor comprises a 

MMP9 binding protein An comprising: 

an i noglobli vy chai polypeptide, or a functional fragment 

thereof; and 

an immunogloblubn light chain polypeptide, or a functional fragment 

thereof; wherein the MMP9 binding protein specifically binds to huniari MMP9, 

and.  

wherein the MMP9 binding protein competes fto binding to human MMP9 

with an antibody comprising heavy chain CDRs of SEQ ID NOs: 13-15 or light 

chain CDRs of SEQ ID Nos. 16-18.  

11 The method of claim 10 wherein the immunoglobulin heavy chain 

comprises an amino acid sequence SEQ ID NO. 7 and wherein the 

jinnuno globutlin ight chain polypeptde or functional fragment thereof conlses 

an amino acid sequence SEQ ID NO. 12, 

12. An article of manufacture comprising: 

a unit do~sage form of aD BK inhibitor, wherein the BTK inhibitor is is 6

amino-9Ji3 R)(butyniyg 3-pyrrolidinyl-7-4-phenoxpheyl7,9-dihydro-~ 

8H -purin .-one, or a phannaceutically acceptable salt or hydrate thereof; and 

a, unit dosage fon of one or more inhibitor, wherein the inhibitor is selected frn 

the groupti con g a JAK ht an ASKinhibitor, a BRD inhibitor, and a 

MMP99 inhibitr 

a label cLntainig instructions for use in treating a disease selected from the 

group of cancers, alergm disorders, autoimnne diseases, and inflanmatory 

diseases.



WO 2017/059252 PCT/US2016/054780 

- ]59 

13. A kit comprising: 

a pbanaceutical composition omprisilg a pharmaceutically efetive 

amount of a BTK inhibitor, wherein the BTK inhibitor is 6vamino~9-(3R)1(2 

buinoy)-K3-pyrrolidinyl] I44phenoxypheny1)*7,9-dihydro-8Hl -purin-8-onte, or a 

pharmiaceutically acceptable sah or hydrate thereof; 

a pharmaceutical composition comprising a pharmaceutically effective 

amount of one or more inhibitor, wherein the inhibitor is selected from the group 

consisting a JAK inhibitor, an ASKI jhbi itor, a BRD inhibitor. and a MMP9 

inhibitor; and 

instructions for use in treating a disease selected from the group of a 

cancer allergic disorders autoimmune diseases, and inflammatory diseases.
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                         SEQUENCE LISTING

<110>  Gilead Sciences, Inc.
 
<120>  Combination Therapies for Treating Cancer

<130>  03956.101140.PC

<150>  US 62/236,729
<151>  2015-10-02

<150>  US 62/236,345
<151>  2015-10-02

<150>  US 62/236,409
<151>  2015-10-02

<150>  US 62/236,741
<151>  2015-10-02

<160>  29    

<170>  PatentIn version 3.5

<210>  1
<211>  470
<212>  PRT
<213>  mouse

<400>  1

Met Ala Val Leu Val Leu Phe Leu Cys Leu Val Ala Phe Pro Ser Cys 
1               5                   10                  15      

Val Leu Ser Gln Val Gln Leu Lys Glu Ser Gly Pro Gly Leu Val Ala 
            20                  25                  30          

Pro Ser Gln Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Ser Leu 
        35                  40                  45              

Leu Ser Tyr Gly Val His Trp Val Arg Gln Pro Pro Gly Lys Gly Leu 
    50                  55                  60                  

Glu Trp Leu Gly Val Ile Trp Thr Gly Gly Thr Thr Asn Tyr Asn Ser 
65                  70                  75                  80  

Ala Leu Met Ser Arg Leu Ser Ile Ser Lys Asp Asp Ser Lys Ser Gln 
                85                  90                  95      

Val Phe Leu Lys Met Asn Ser Leu Gln Thr Asp Asp Thr Ala Ile Tyr 
            100                 105                 110         

Tyr Cys Ala Arg Tyr Tyr Tyr Gly Met Asp Tyr Trp Gly Gln Gly Thr 
        115                 120                 125             

Ser Val Thr Val Ser Ser Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro 
    130                 135                 140                 

Leu Ala Pro Gly Cys Gly Asp Thr Thr Gly Ser Ser Val Thr Leu Gly 

Page 1



03956101140_PC_09122016_SequenceListing_ST25
145                 150                 155                 160 

Cys Leu Val Lys Gly Tyr Phe Pro Glu Ser Val Thr Val Thr Trp Asn 
                165                 170                 175     

Ser Gly Ser Leu Ser Ser Ser Val His Thr Phe Pro Ala Leu Leu Gln 
            180                 185                 190         

Ser Gly Leu Tyr Thr Met Ser Ser Ser Val Thr Val Pro Ser Ser Thr 
        195                 200                 205             

Trp Pro Ser Gln Thr Val Thr Cys Ser Val Ala His Pro Ala Ser Ser 
    210                 215                 220                 

Thr Thr Val Asp Lys Lys Leu Glu Pro Ser Gly Pro Ile Ser Thr Ile 
225                 230                 235                 240 

Asn Pro Cys Pro Pro Cys Lys Glu Cys His Lys Cys Pro Ala Pro Asn 
                245                 250                 255     

Leu Glu Gly Gly Pro Ser Val Phe Ile Phe Pro Pro Asn Ile Lys Asp 
            260                 265                 270         

Val Leu Met Ile Ser Leu Thr Pro Lys Val Thr Cys Val Val Val Asp 
        275                 280                 285             

Val Ser Glu Asp Asp Pro Asp Val Arg Ile Ser Trp Phe Val Asn Asn 
    290                 295                 300                 

Val Glu Val His Thr Ala Gln Thr Gln Thr His Arg Glu Asp Tyr Asn 
305                 310                 315                 320 

Ser Thr Ile Arg Val Val Ser Ala Leu Pro Ile Gln His Gln Asp Trp 
                325                 330                 335     

Met Ser Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Lys Asp Leu Pro 
            340                 345                 350         

Ser Pro Ile Glu Arg Thr Ile Ser Lys Ile Lys Gly Leu Val Arg Ala 
        355                 360                 365             

Pro Gln Val Tyr Ile Leu Pro Pro Pro Ala Glu Gln Leu Ser Arg Lys 
    370                 375                 380                 

Asp Val Ser Leu Thr Cys Leu Val Val Gly Phe Asn Pro Gly Asp Ile 
385                 390                 395                 400 

Ser Val Glu Trp Thr Ser Asn Gly His Thr Glu Glu Asn Tyr Lys Asp 
                405                 410                 415     

Thr Ala Pro Val Leu Asp Ser Asp Gly Ser Tyr Phe Ile Tyr Ser Lys 
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            420                 425                 430         

Leu Asp Ile Lys Thr Ser Lys Trp Glu Lys Thr Asp Ser Phe Ser Cys 
        435                 440                 445             

Asn Val Arg His Glu Gly Leu Lys Asn Tyr Tyr Leu Lys Lys Thr Ile 
    450                 455                 460                 

Ser Arg Ser Pro Gly Lys 
465                 470 

<210>  2
<211>  234
<212>  PRT
<213>  mouse

<400>  2

Met Glu Ser Gln Ile Gln Val Phe Val Phe Val Phe Leu Trp Leu Ser 
1               5                   10                  15      

Gly Val Asp Gly Asp Ile Val Met Thr Gln Ser His Lys Phe Met Ser 
            20                  25                  30          

Thr Ser Val Gly Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp 
        35                  40                  45              

Val Arg Asn Thr Val Ala Trp Tyr Gln Gln Lys Thr Gly Gln Ser Pro 
    50                  55                  60                  

Lys Leu Leu Ile Tyr Ser Ser Ser Tyr Arg Asn Thr Gly Val Pro Asp 
65                  70                  75                  80  

Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr Ile Ser 
                85                  90                  95      

Ser Val Gln Ala Glu Asp Leu Ala Val Tyr Phe Cys Gln Gln His Tyr 
            100                 105                 110         

Ile Thr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg 
        115                 120                 125             

Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Glu Gln 
    130                 135                 140                 

Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe Tyr 
145                 150                 155                 160 

Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Arg Gln 
                165                 170                 175     

Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser Thr 
            180                 185                 190         
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Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg 
        195                 200                 205             

His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro 
    210                 215                 220                 

Ile Val Lys Ser Phe Asn Arg Asn Glu Cys 
225                 230                 

<210>  3
<211>  115
<212>  PRT
<213>  mouse

<400>  3

Gln Val Gln Leu Lys Glu Ser Gly Pro Gly Leu Val Ala Pro Ser Gln 
1               5                   10                  15      

Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Ser Leu Leu Ser Tyr 
            20                  25                  30          

Gly Val His Trp Val Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Leu 
        35                  40                  45              

Gly Val Ile Trp Thr Gly Gly Thr Thr Asn Tyr Asn Ser Ala Leu Met 
    50                  55                  60                  

Ser Arg Leu Ser Ile Ser Lys Asp Asp Ser Lys Ser Gln Val Phe Leu 
65                  70                  75                  80  

Lys Met Asn Ser Leu Gln Thr Asp Asp Thr Ala Ile Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Tyr Tyr Tyr Gly Met Asp Tyr Trp Gly Gln Gly Thr Ser Val Thr 
            100                 105                 110         

Val Ser Ser 
        115 

<210>  4
<211>  107
<212>  PRT
<213>  mouse

<400>  4

Asp Ile Val Met Thr Gln Ser His Lys Phe Met Ser Thr Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Arg Asn Thr 
            20                  25                  30          
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Val Ala Trp Tyr Gln Gln Lys Thr Gly Gln Ser Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Ser Ser Ser Tyr Arg Asn Thr Gly Val Pro Asp Arg Phe Thr Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr Ile Ser Ser Val Gln Ala 
65                  70                  75                  80  

Glu Asp Leu Ala Val Tyr Phe Cys Gln Gln His Tyr Ile Thr Pro Tyr 
                85                  90                  95      

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 
            100                 105         

<210>  5
<211>  115
<212>  PRT
<213>  human

<400>  5

Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu 
1               5                   10                  15      

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Leu Ser Tyr 
            20                  25                  30          

Gly Val His Trp Val Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Leu 
        35                  40                  45              

Gly Val Ile Trp Thr Gly Gly Thr Thr Asn Tyr Asn Ser Ala Leu Met 
    50                  55                  60                  

Ser Arg Leu Thr Ile Ser Lys Asp Asp Ser Lys Ser Thr Val Tyr Leu 
65                  70                  75                  80  

Lys Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Ile Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Tyr Tyr Tyr Gly Met Asp Tyr Trp Gly Gln Gly Thr Ser Val Thr 
            100                 105                 110         

Val Ser Ser 
        115 

<210>  6
<211>  115
<212>  PRT
<213>  human

<400>  6

Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu 
1               5                   10                  15      
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Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Leu Ser Tyr 
            20                  25                  30          

Gly Val His Trp Val Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Leu 
        35                  40                  45              

Gly Val Ile Trp Thr Gly Gly Thr Thr Asn Tyr Asn Ser Ala Leu Met 
    50                  55                  60                  

Ser Arg Leu Thr Ile Ser Lys Asp Asp Ser Lys Asn Thr Val Tyr Leu 
65                  70                  75                  80  

Lys Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Ile Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Tyr Tyr Tyr Gly Met Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr 
            100                 105                 110         

Val Ser Ser 
        115 

<210>  7
<211>  115
<212>  PRT
<213>  human

<400>  7

Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu 
1               5                   10                  15      

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Leu Ser Tyr 
            20                  25                  30          

Gly Val His Trp Val Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Leu 
        35                  40                  45              

Gly Val Ile Trp Thr Gly Gly Thr Thr Asn Tyr Asn Ser Ala Leu Met 
    50                  55                  60                  

Ser Arg Phe Thr Ile Ser Lys Asp Asp Ser Lys Asn Thr Val Tyr Leu 
65                  70                  75                  80  

Lys Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Ile Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Tyr Tyr Tyr Gly Met Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr 
            100                 105                 110         

Val Ser Ser 
        115 
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<210>  8
<211>  115
<212>  PRT
<213>  human

<400>  8

Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu 
1               5                   10                  15      

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Leu Ser Tyr 
            20                  25                  30          

Gly Val His Trp Val Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Leu 
        35                  40                  45              

Gly Val Ile Trp Thr Gly Gly Thr Thr Asn Tyr Asn Ser Ala Leu Met 
    50                  55                  60                  

Ser Arg Phe Thr Ile Ser Lys Asp Asp Ser Lys Asn Thr Leu Tyr Leu 
65                  70                  75                  80  

Lys Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Ile Tyr Tyr Cys Ala 
                85                  90                  95      

Arg Tyr Tyr Tyr Gly Met Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr 
            100                 105                 110         

Val Ser Ser 
        115 

<210>  9
<211>  107
<212>  PRT
<213>  human

<400>  9

Asp Ile Val Met Thr Gln Ser Pro Ser Phe Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asp Val Arg Asn Thr 
            20                  25                  30          

Val Ala Trp Tyr Gln Gln Lys Thr Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Ser Ser Ser Tyr Arg Asn Thr Gly Val Pro Asp Arg Phe Thr Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Ala 
65                  70                  75                  80  

Glu Asp Val Ala Val Tyr Phe Cys Gln Gln His Tyr Ile Thr Pro Tyr 
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                85                  90                  95      

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105         

<210>  10
<211>  107
<212>  PRT
<213>  human

<400>  10

Asp Ile Val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asp Val Arg Asn Thr 
            20                  25                  30          

Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Ser Ser Ser Tyr Arg Asn Thr Gly Val Pro Asp Arg Phe Thr Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Ala 
65                  70                  75                  80  

Glu Asp Val Ala Val Tyr Phe Cys Gln Gln His Tyr Ile Thr Pro Tyr 
                85                  90                  95      

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105         

<210>  11
<211>  107
<212>  PRT
<213>  human

<400>  11

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asp Val Arg Asn Thr 
            20                  25                  30          

Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Ser Ser Ser Tyr Arg Asn Thr Gly Val Pro Asp Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Ala 
65                  70                  75                  80  
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Glu Asp Val Ala Val Tyr Phe Cys Gln Gln His Tyr Ile Thr Pro Tyr 
                85                  90                  95      

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105         

<210>  12
<211>  107
<212>  PRT
<213>  human

<400>  12

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asp Val Arg Asn Thr 
            20                  25                  30          

Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 
        35                  40                  45              

Tyr Ser Ser Ser Tyr Arg Asn Thr Gly Val Pro Asp Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Ala 
65                  70                  75                  80  

Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln His Tyr Ile Thr Pro Tyr 
                85                  90                  95      

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105         

<210>  13
<211>  10
<212>  PRT
<213>  human

<400>  13

Gly Phe Ser Leu Leu Ser Tyr Gly Val His 
1               5                   10  

<210>  14
<211>  16
<212>  PRT
<213>  human

<400>  14

Val Ile Trp Thr Gly Gly Thr Thr Asn Tyr Asn Ser Ala Leu Met Ser 
1               5                   10                  15      

<210>  15
<211>  7
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<212>  PRT
<213>  human

<400>  15

Tyr Tyr Tyr Gly Met Asp Tyr 
1               5           

<210>  16
<211>  11
<212>  PRT
<213>  human

<400>  16

Lys Ala Ser Gln Asp Val Arg Asn Thr Val Ala 
1               5                   10      

<210>  17
<211>  7
<212>  PRT
<213>  human

<400>  17

Ser Ser Ser Tyr Arg Asn Thr 
1               5           

<210>  18
<211>  9
<212>  PRT
<213>  human

<400>  18

Gln Gln His Tyr Ile Thr Pro Tyr Thr 
1               5                   

<210>  19
<211>  345
<212>  DNA
<213>  human

<400>  19
caggtgcagc tgcaggaatc cggccctggc ctggtcaagc cctccgagac actgtccctg       60

acctgcaccg tgtccggctt ctccctgctg tcctacggcg tgcactgggt ccgacagcct      120

ccagggaagg gcctggaatg gctgggcgtg atctggaccg gcggcaccac caactacaac      180

tccgccctga tgtcccggct gaccatctcc aaggacgact ccaagtccac cgtgtacctg      240

aagatgaact ccctgaaaac cgaggacacc gccatctact actgcgcccg gtactactac      300

ggcatggact actggggcca gggcacctcc gtgaccgtgt cctca                      345

<210>  20
<211>  345
<212>  DNA
<213>  human

<400>  20
caggtgcagc tgcaggaatc cggccctggc ctggtcaagc cctccgagac actgtccctg       60
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acctgcaccg tgtccggctt ctccctgctg tcctacggcg tgcactgggt ccgacagcct      120

ccaggcaaag gcctggaatg gctgggcgtg atctggaccg gcggcaccac caactacaac      180

tccgccctga tgtcccggct gaccatctcc aaggacgact ccaagaacac cgtgtacctg      240

aagatgaact ccctgaaaac cgaggacacc gccatctact actgcgcccg gtactactac      300

ggcatggact actggggcca gggcaccctg gtcaccgtgt cctca                      345

<210>  21
<211>  345
<212>  DNA
<213>  human

<400>  21
caggtgcagc tgcaggaatc cggccctggc ctggtcaagc cctccgagac actgtccctg       60

acctgcaccg tgtccggctt ctccctgctg tcctacggcg tgcactgggt ccgacagcct      120

ccaggcaaag gcctggaatg gctgggcgtg atctggaccg gcggcaccac caactacaac      180

tccgccctga tgtcccggtt caccatctcc aaggacgact ccaagaacac cgtgtacctg      240

aagatgaact ccctgaaaac cgaggacacc gccatctact actgcgcccg gtactactac      300

ggcatggact actggggcca gggcaccctg gtcaccgtgt cctca                      345

<210>  22
<211>  345
<212>  DNA
<213>  human

<400>  22
caggtgcagc tgcaggaatc cggccctggc ctggtcaagc cctccgagac actgtccctg       60

acctgcaccg tgtccggctt ctccctgctg tcctacggcg tgcactgggt ccgacagcct      120

ccaggcaaag gcctggaatg gctgggcgtg atctggaccg gcggcaccac caactacaac      180

tccgccctga tgtcccggtt caccatctcc aaggacgact ccaagaacac cctgtacctg      240

aagatgaact ccctgaaaac cgaggacacc gccatctact actgcgcccg gtactactac      300

ggcatggact actggggcca gggcaccctg gtcaccgtgt cctca                      345

<210>  23
<211>  321
<212>  DNA
<213>  human

<400>  23
gacatcgtga tgacccagtc ccccagcttc ctgtccgcct ccgtgggcga cagagtgacc       60

atcacatgca aggcctctca ggacgtgcgg aacaccgtgg cctggtatca gcagaaaacc      120

ggcaaggccc ccaagctgct gatctactcc tcctcctacc ggaacaccgg cgtgcccgac      180

cggtttaccg gctctggctc cggcaccgac tttaccctga ccatcagctc cctgcaggcc      240

gaggacgtgg ccgtgtactt ctgccagcag cactacatca ccccctacac cttcggcgga      300

ggcaccaagg tggaaataaa a                                                321
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<210>  24
<211>  321
<212>  DNA
<213>  human

<400>  24
gacatcgtga tgacccagtc cccctccagc ctgtccgcct ctgtgggcga cagagtgacc       60

atcacatgca aggcctctca ggacgtgcgg aacaccgtgg cctggtatca gcagaagccc      120

ggcaaggccc ccaagctgct gatctactcc tcctcctacc ggaacaccgg cgtgcccgac      180

cggtttaccg gctctggctc cggcaccgac tttaccctga ccatcagctc cctgcaggcc      240

gaggacgtgg ccgtgtactt ctgccagcag cactacatca ccccctacac cttcggcgga      300

ggcaccaagg tggaaataaa a                                                321

<210>  25
<211>  321
<212>  DNA
<213>  human

<400>  25
gacatccaga tgacccagtc cccctccagc ctgtccgcct ctgtgggcga cagagtgacc       60

atcacatgca aggcctccca ggacgtgcgg aacaccgtgg cctggtatca gcagaagccc      120

ggcaaggccc ccaagctgct gatctactcc tcctcctacc ggaacaccgg cgtgcccgac      180

cggttctctg gctctggaag cggcaccgac tttaccctga ccatcagctc cctgcaggcc      240

gaggacgtgg ccgtgtactt ctgccagcag cactacatca ccccctacac cttcggcgga      300

ggcaccaagg tggaaataaa a                                                321

<210>  26
<211>  321
<212>  DNA
<213>  human

<400>  26
gacatccaga tgacccagtc cccctccagc ctgtccgcct ctgtgggcga cagagtgacc       60

atcacatgca aggcctctca ggacgtgcgg aacaccgtgg cctggtatca gcagaagccc      120

ggcaaggccc ccaagctgct gatctactcc tcctcctacc ggaacaccgg cgtgcccgac      180

cggttctctg gctctggaag cggcaccgac tttaccctga ccatcagctc cctgcaggcc      240

gaggacgtgg ccgtgtacta ctgccagcag cactacatca ccccctacac cttcggcgga      300

ggcaccaagg tggaaataaa a                                                321

<210>  27
<211>  707
<212>  PRT
<213>  human

<400>  27

Met Ser Leu Trp Gln Pro Leu Val Leu Val Leu Leu Val Leu Gly Cys 
1               5                   10                  15      
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Cys Phe Ala Ala Pro Arg Gln Arg Gln Ser Thr Leu Val Leu Phe Pro 
            20                  25                  30          

Gly Asp Leu Arg Thr Asn Leu Thr Asp Arg Gln Leu Ala Glu Glu Tyr 
        35                  40                  45              

Leu Tyr Arg Tyr Gly Tyr Thr Arg Val Ala Glu Met Arg Gly Glu Ser 
    50                  55                  60                  

Lys Ser Leu Gly Pro Ala Leu Leu Leu Leu Gln Lys Gln Leu Ser Leu 
65                  70                  75                  80  

Pro Glu Thr Gly Glu Leu Asp Ser Ala Thr Leu Lys Ala Met Arg Thr 
                85                  90                  95      

Pro Arg Cys Gly Val Pro Asp Leu Gly Arg Phe Gln Thr Phe Glu Gly 
            100                 105                 110         

Asp Leu Lys Trp His His His Asn Ile Thr Tyr Trp Ile Gln Asn Tyr 
        115                 120                 125             

Ser Glu Asp Leu Pro Arg Ala Val Ile Asp Asp Ala Phe Ala Arg Ala 
    130                 135                 140                 

Phe Ala Leu Trp Ser Ala Val Thr Pro Leu Thr Phe Thr Arg Val Tyr 
145                 150                 155                 160 

Ser Arg Asp Ala Asp Ile Val Ile Gln Phe Gly Val Ala Glu His Gly 
                165                 170                 175     

Asp Gly Tyr Pro Phe Asp Gly Lys Asp Gly Leu Leu Ala His Ala Phe 
            180                 185                 190         

Pro Pro Gly Pro Gly Ile Gln Gly Asp Ala His Phe Asp Asp Asp Glu 
        195                 200                 205             

Leu Trp Ser Leu Gly Lys Gly Val Val Val Pro Thr Arg Phe Gly Asn 
    210                 215                 220                 

Ala Asp Gly Ala Ala Cys His Phe Pro Phe Ile Phe Glu Gly Arg Ser 
225                 230                 235                 240 

Tyr Ser Ala Cys Thr Thr Asp Gly Arg Ser Asp Gly Leu Pro Trp Cys 
                245                 250                 255     

Ser Thr Thr Ala Asn Tyr Asp Thr Asp Asp Arg Phe Gly Phe Cys Pro 
            260                 265                 270         

Ser Glu Arg Leu Tyr Thr Arg Asp Gly Asn Ala Asp Gly Lys Pro Cys 
        275                 280                 285             
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Gln Phe Pro Phe Ile Phe Gln Gly Gln Ser Tyr Ser Ala Cys Thr Thr 
    290                 295                 300                 

Asp Gly Arg Ser Asp Gly Tyr Arg Trp Cys Ala Thr Thr Ala Asn Tyr 
305                 310                 315                 320 

Asp Arg Asp Lys Leu Phe Gly Phe Cys Pro Thr Arg Ala Asp Ser Thr 
                325                 330                 335     

Val Met Gly Gly Asn Ser Ala Gly Glu Leu Cys Val Phe Pro Phe Thr 
            340                 345                 350         

Phe Leu Gly Lys Glu Tyr Ser Thr Cys Thr Ser Glu Gly Arg Gly Asp 
        355                 360                 365             

Gly Arg Leu Trp Cys Ala Thr Thr Ser Asn Phe Asp Ser Asp Lys Lys 
    370                 375                 380                 

Trp Gly Phe Cys Pro Asp Gln Gly Tyr Ser Leu Phe Leu Val Ala Ala 
385                 390                 395                 400 

His Glu Phe Gly His Ala Leu Gly Leu Asp His Ser Ser Val Pro Glu 
                405                 410                 415     

Ala Leu Met Tyr Pro Met Tyr Arg Phe Thr Glu Gly Pro Pro Leu His 
            420                 425                 430         

Lys Asp Asp Val Asn Gly Ile Arg His Leu Tyr Gly Pro Arg Pro Glu 
        435                 440                 445             

Pro Glu Pro Arg Pro Pro Thr Thr Thr Thr Pro Gln Pro Thr Ala Pro 
    450                 455                 460                 

Pro Thr Val Cys Pro Thr Gly Pro Pro Thr Val His Pro Ser Glu Arg 
465                 470                 475                 480 

Pro Thr Ala Gly Pro Thr Gly Pro Pro Ser Ala Gly Pro Thr Gly Pro 
                485                 490                 495     

Pro Thr Ala Gly Pro Ser Thr Ala Thr Thr Val Pro Leu Ser Pro Val 
            500                 505                 510         

Asp Asp Ala Cys Asn Val Asn Ile Phe Asp Ala Ile Ala Glu Ile Gly 
        515                 520                 525             

Asn Gln Leu Tyr Leu Phe Lys Asp Gly Lys Tyr Trp Arg Phe Ser Glu 
    530                 535                 540                 

Gly Arg Gly Ser Arg Pro Gln Gly Pro Phe Leu Ile Ala Asp Lys Trp 
545                 550                 555                 560 
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Pro Ala Leu Pro Arg Lys Leu Asp Ser Val Phe Glu Glu Pro Leu Ser 
                565                 570                 575     

Lys Lys Leu Phe Phe Phe Ser Gly Arg Gln Val Trp Val Tyr Thr Gly 
            580                 585                 590         

Ala Ser Val Leu Gly Pro Arg Arg Leu Asp Lys Leu Gly Leu Gly Ala 
        595                 600                 605             

Asp Val Ala Gln Val Thr Gly Ala Leu Arg Ser Gly Arg Gly Lys Met 
    610                 615                 620                 

Leu Leu Phe Ser Gly Arg Arg Leu Trp Arg Phe Asp Val Lys Ala Gln 
625                 630                 635                 640 

Met Val Asp Pro Arg Ser Ala Ser Glu Val Asp Arg Met Phe Pro Gly 
                645                 650                 655     

Val Pro Leu Asp Thr His Asp Val Phe Gln Tyr Arg Glu Lys Ala Tyr 
            660                 665                 670         

Phe Cys Gln Asp Arg Phe Tyr Trp Arg Val Ser Ser Arg Ser Glu Leu 
        675                 680                 685             

Asn Gln Val Asp Gln Val Gly Tyr Val Thr Tyr Asp Ile Leu Gln Cys 
    690                 695                 700                 

Pro Glu Asp 
705         

<210>  28
<211>  687
<212>  PRT
<213>  human

<400>  28

Pro Arg Gln Arg Gln Ser Thr Leu Val Leu Phe Pro Gly Asp Leu Arg 
1               5                   10                  15      

Thr Asn Leu Thr Asp Arg Gln Leu Ala Glu Glu Tyr Leu Tyr Arg Tyr 
            20                  25                  30          

Gly Tyr Thr Arg Val Ala Glu Met Arg Gly Glu Ser Lys Ser Leu Gly 
        35                  40                  45              

Pro Ala Leu Leu Leu Leu Gln Lys Gln Leu Ser Leu Pro Glu Thr Gly 
    50                  55                  60                  

Glu Leu Asp Ser Ala Thr Leu Lys Ala Met Arg Thr Pro Arg Cys Gly 
65                  70                  75                  80  
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Val Pro Asp Leu Gly Arg Phe Gln Thr Phe Glu Gly Asp Leu Lys Trp 
                85                  90                  95      

His His His Asn Ile Thr Tyr Trp Ile Gln Asn Tyr Ser Glu Asp Leu 
            100                 105                 110         

Pro Arg Ala Val Ile Asp Asp Ala Phe Ala Arg Ala Phe Ala Leu Trp 
        115                 120                 125             

Ser Ala Val Thr Pro Leu Thr Phe Thr Arg Val Tyr Ser Arg Asp Ala 
    130                 135                 140                 

Asp Ile Val Ile Gln Phe Gly Val Ala Glu His Gly Asp Gly Tyr Pro 
145                 150                 155                 160 

Phe Asp Gly Lys Asp Gly Leu Leu Ala His Ala Phe Pro Pro Gly Pro 
                165                 170                 175     

Gly Ile Gln Gly Asp Ala His Phe Asp Asp Asp Glu Leu Trp Ser Leu 
            180                 185                 190         

Gly Lys Gly Val Val Val Pro Thr Arg Phe Gly Asn Ala Asp Gly Ala 
        195                 200                 205             

Ala Cys His Phe Pro Phe Ile Phe Glu Gly Arg Ser Tyr Ser Ala Cys 
    210                 215                 220                 

Thr Thr Asp Gly Arg Ser Asp Gly Leu Pro Trp Cys Ser Thr Thr Ala 
225                 230                 235                 240 

Asn Tyr Asp Thr Asp Asp Arg Phe Gly Phe Cys Pro Ser Glu Arg Leu 
                245                 250                 255     

Tyr Thr Arg Asp Gly Asn Ala Asp Gly Lys Pro Cys Gln Phe Pro Phe 
            260                 265                 270         

Ile Phe Gln Gly Gln Ser Tyr Ser Ala Cys Thr Thr Asp Gly Arg Ser 
        275                 280                 285             

Asp Gly Tyr Arg Trp Cys Ala Thr Thr Ala Asn Tyr Asp Arg Asp Lys 
    290                 295                 300                 

Leu Phe Gly Phe Cys Pro Thr Arg Ala Asp Ser Thr Val Met Gly Gly 
305                 310                 315                 320 

Asn Ser Ala Gly Glu Leu Cys Val Phe Pro Phe Thr Phe Leu Gly Lys 
                325                 330                 335     

Glu Tyr Ser Thr Cys Thr Ser Glu Gly Arg Gly Asp Gly Arg Leu Trp 
            340                 345                 350         
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Cys Ala Thr Thr Ser Asn Phe Asp Ser Asp Lys Lys Trp Gly Phe Cys 
        355                 360                 365             

Pro Asp Gln Gly Tyr Ser Leu Phe Leu Val Ala Ala His Glu Phe Gly 
    370                 375                 380                 

His Ala Leu Gly Leu Asp His Ser Ser Val Pro Glu Ala Leu Met Tyr 
385                 390                 395                 400 

Pro Met Tyr Arg Phe Thr Glu Gly Pro Pro Leu His Lys Asp Asp Val 
                405                 410                 415     

Asn Gly Ile Arg His Leu Tyr Gly Pro Arg Pro Glu Pro Glu Pro Arg 
            420                 425                 430         

Pro Pro Thr Thr Thr Thr Pro Gln Pro Thr Ala Pro Pro Thr Val Cys 
        435                 440                 445             

Pro Thr Gly Pro Pro Thr Val His Pro Ser Glu Arg Pro Thr Ala Gly 
    450                 455                 460                 

Pro Thr Gly Pro Pro Ser Ala Gly Pro Thr Gly Pro Pro Thr Ala Gly 
465                 470                 475                 480 

Pro Ser Thr Ala Thr Thr Val Pro Leu Ser Pro Val Asp Asp Ala Cys 
                485                 490                 495     

Asn Val Asn Ile Phe Asp Ala Ile Ala Glu Ile Gly Asn Gln Leu Tyr 
            500                 505                 510         

Leu Phe Lys Asp Gly Lys Tyr Trp Arg Phe Ser Glu Gly Arg Gly Ser 
        515                 520                 525             

Arg Pro Gln Gly Pro Phe Leu Ile Ala Asp Lys Trp Pro Ala Leu Pro 
    530                 535                 540                 

Arg Lys Leu Asp Ser Val Phe Glu Glu Pro Leu Ser Lys Lys Leu Phe 
545                 550                 555                 560 

Phe Phe Ser Gly Arg Gln Val Trp Val Tyr Thr Gly Ala Ser Val Leu 
                565                 570                 575     

Gly Pro Arg Arg Leu Asp Lys Leu Gly Leu Gly Ala Asp Val Ala Gln 
            580                 585                 590         

Val Thr Gly Ala Leu Arg Ser Gly Arg Gly Lys Met Leu Leu Phe Ser 
        595                 600                 605             

Gly Arg Arg Leu Trp Arg Phe Asp Val Lys Ala Gln Met Val Asp Pro 
    610                 615                 620                 
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Arg Ser Ala Ser Glu Val Asp Arg Met Phe Pro Gly Val Pro Leu Asp 
625                 630                 635                 640 

Thr His Asp Val Phe Gln Tyr Arg Glu Lys Ala Tyr Phe Cys Gln Asp 
                645                 650                 655     

Arg Phe Tyr Trp Arg Val Ser Ser Arg Ser Glu Leu Asn Gln Val Asp 
            660                 665                 670         

Gln Val Gly Tyr Val Thr Tyr Asp Ile Leu Gln Cys Pro Glu Asp 
        675                 680                 685         

<210>  29
<211>  20
<212>  PRT
<213>  human

<400>  29

Met Ser Leu Trp Gln Pro Leu Val Leu Val Leu Leu Val Leu Gly Cys 
1               5                   10                  15      

Cys Phe Ala Ala 
            20  

Page 18


	Abstract
	Description
	Claims
	Drawings
	Gene Sequence

