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25  pathways downstream of JAKs are exp101ted by malignant cells.

A variety of JAK inhibitors have been developed recently, and their utility as treatments
of MM is being investigated. CYT387 is a novel JAK inhibitor that can inhibit JAK1, JAK2,
JAK3 and TYK2 kinase activity [15, 16]. The structure and development of the compound has
recently been described [17]. Other JAK inhibitors currently in various stages of development
30  and investigation include INCB000020 [18], INCB16562 [19], AG490 [20, 21], AZD1480 [22]
and Pyridone 6 [23], as well as WP1066 [24]. Given the putative role of IL-6 in MM drug
resistance JAK inhibitors are being investigated for their potential use as single agent or in
combination therapy for MM. Furthermore, preliminary in vitro data has demonstrated the
potential of JAK/STAT inhibition to sensitize MM cells to conventional therapies [21].



Summary of the Invention 51t has now been found that CYT 387 is active in
the treatnment of nultiple nyeloma, and particularly in treating forns of MM
i n which wheot2zag@e MM cel ls are CD45- and/or are |L-6 momAlRSpdIeike. This
effect of CYT 387 thus expands on the types of nultiple nyeloma that can be
treated, relative to other agents that also exhibit JAK inhibition
activity. Mre particularly, and in one of its aspects, the present

i nvention provides for the use of 10CYT 387 to inhibit growh and/or
proliferation, i.e., the viability, of MMcells having a CD45- phenotype.
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y In another aspect of the present invention, there is provided an article of manufacture,

comprising CYT 387 or a related compound in combination with a label indicating treatment of
a subject presenting with at least one of the noted criteria.

25 In a related aspect of the present invention, there is provided a kit comprising CYT 387
or a related compound in combination with printed instruction teaching a method of selecting a
subject for CYT387 or a related compound therapy based on the selection criteria herein
described.

These and other aspects and embodiments of the present invention are now described in greater

30  detail with reference to the accompanying drawings in which:

Reference to the Figures

Figure 1: CYT387 prevents signalling downstream of IL-6 or coculture
stimulation. HMCL were incubated with or without CYT387 (0.5 — 2 uM) for 1 hour before
stimulation with 10 ng/ml IL-6 for 15 minutes. Cells were then harvested and p-STAT3

35  (pY705) was measured. (A) By intracellular FACS with the geometric mean fluorescence
intensity measured and graphed (n =3, mean + SE, Stimulated cells + CYT387 were analyzed



- 3 - using a One-way ANOVA with Tukey post-test * = p <0.05, ** = p <
0.01,*** = p < 0.001). (B) By western blot for p-STAT3 (pY705), total STAT3
and a-t ubwbi2er2ago@2| oadi ng control . (C) p-STAT3 was al soPChoNICert/00eu6RIMCL
using a direct coculture (CC) with HS5 inmmortalized bone marrow stronal
cells or primary bone marrow stromal cells or a transwell (TW "soluble 5
only" CC with HS5. HMCL were fluorescently labelled with CD38 or CD 138 and
stimulated for 15 mnutes with or without3eo-treatnent with 2 uM CYT387.
Representative plots of NCl-H929, (n = 3, for NC-H929, OCl-M1 and U266).
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Figure 4: CYT387 synergizes with melphalan and bortezomib in HMCL. (A)
Dose effect curves of NCI-H929, OCI-MY 1 and U266 after 24 and 48 hours treatment CYT387
35  treatment (0.5 — 10 uM) as determined by the proportion of PI+ cells minus background death
(untreated). Mean of 4 independent experiments + SE. (B) CYT387 in combination with

melphalan or bortezomib show synergism. Synergy was measured using a combination index



5cal cul ated from dose effect curves of the nean of 4 independent
experinents. Figure 5:CYT387 induces apoptosis in primary sanples as a

si ngl e ageat2ri4pge2conbi nati on wit h nel phal an and bort e PORIAL2012A00462
Proportion of apoptotic (Apo 2.7+) CD38+CD45- primary patient nyeloma cells
after 48 hours CYT387 treatnent (n = 6). (B) Synergy between CYT387 and

nmel phal an or bortezom b after 24 hours treatnent as determ ned 10by

cal cusyn software in primary patient CD384€D45- cells. Detailed Description
of the Invention CYT 387 is a phenyl am nopyri m di ne conpound havi ng
CAS regi strati eRlcnMaig CalcA sbBREE 3dherd Balubs letshiRin C RQTte@ BlyndAAIIE plotted against
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CYT 387 by their sefigetdve JART2H] indtictsiapdptonis &ipgRaT saeples pyp sdlle egpnipr in
pr Ief erence i jAscb@thﬁBmiﬁthMggana Bor&?ﬁ*nﬂiﬁ mkﬂﬂdpbﬂiﬁﬁofaﬁqpmpa.dgﬂ AKL,
relative to t her nmembers, of the. kihase an eir
CEruct ural Cconfar RRmS WS e PR P MR B S gnd;eﬁ‘e(%gent 'y
sel ect ed from Nysgagy betpeen CYT387 qrfl mlghalan geoeipramptafisr 24 dpvecicatpief potsierningddal ogen,
OH, CONHRZ, 10COWy Bagudyn s6ivdue ilRRHR2y patlt CPRY+pD@-icoiw, t hi onor phol i nyl,
t hi onor phol i no-1, 1-dioxide, substituted or unsubstituted - 5 -

Detailed Description of the Invention

CYT 387 is a phenylaminopyrimidine compound having CAS registration number CAS
1056634-68-4, the chemical name N-(cyanomethyl)-4-[2-[[4-(4-morpholinyl)phenylJamino]-4-

pyrimidinyl]-benzamide, and the structure shown below:
o N H>
== —N = O
7R
Nc:>~§;j%4%H
15 <CN
Synthesis, formulation and therapeutic use of CYT 387 is described in WO
2008/109943 published 18 September 2008; and in Blood, 2010, 115(25):5232-40. Of course,
CYT387 can be used in the form of a salt, solvate or prodrug if desired.
“Related compounds” are compounds related to CYT 387 by their selective JAK
20  inhibition signature, in which a preference is shown for binding to and inhibition of JAK2 and

JAKI, relative to JAK3 and other members of the kinase family, and by their structural

conformance to the formula:

RS
R
/
z R
Ib
wherein
25 Z 18 independently selected from N and CH;

R' is independently selected from H, halogen, OH, CONHR?, CON(R?),, CF;, R°OR?,
CN, morpholino, thiomorpholinyl, thiomorpholino-1, 1-dioxide, substituted or unsubstituted



pi peridinyl, substituted or unsubstituted piperazinyl, imdazolyl,
substituted or unsubstituted pyn-olidinyl and Cl4al kyl ene wherein the
carbon atwoRoeyrBI®Pti onal ly replaced with NRY and/ or 0O ®abstli201et00eken t h

nmor phol i no, thionorpholinyl, thionorpholino-1, 1-dioxide, substituted or
unsubstituted piperidinyl, substituted or unsubstituted piperazinyl,

i m dazol yl or substituted or 5Sunsubstituted pyn-olidinyl; R2 is substituted
or unsubstituted Cl 4alkyl; RY is H or substituted or unsubstituted

C _4dal kyl; R8 is RxCN, Rx is substituted or unsubstituted

Cl_4al kyl ene whekrdifyl, umtﬁtﬁxec?or@ﬁsmamteap@mu@ammolﬂlCmmliucemaﬂdnylbﬁﬁpddac ed with

CO, NS2R1, NR,_ ¢ : ) enant i omer
thereof, a pro d’?frﬁ&M{nﬁl and 81f4a1 (Pezne W{lﬁhelﬁ tr}%%.%aébl?{l Iatgrélj ztre op 1eﬂaﬁ Ee ed n ]]@l?' atn o eof .
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hal oC2 6a|keny| dl 20hal oaryl , haloheterocycylyl hydroxy,
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ni troheterocyclyl, azi'do, A HO Cl 6al kyl am no, C2_6al kenyl am no,

C2_6al kynyl ami mHan eamplamthwof h@?@&iﬁ@}@ﬁ" eirfi Phameareyiically@ederighlely thereof.

C2_6al kenyl acyl , C2TRakbday: cy4la1a§:1y}efersads Wa@Bithain HStBEHOCIEY hydr@eybn gr@gy | am no,
acyl oxy, 25ald h |.pho

C1 6a|ky|su|ph§lnylilg%{?m9,gcarb §0fnshon %ﬁhm%mgm€§§”%gpﬁnpd1ogﬁgh§Png,
arylsulphoﬂ@lOXV‘mﬂJ%6@MRym%@mﬁﬁ@nyl C2_6al kl ysul phenyl , aryl sul phenyl ,
car boal koxy, car boafyd i@xyhasgerGapt @, ﬂu%_eﬁﬁiokﬂd brbihie an@ﬁo)dln% hi o, acylthio,

cyano and the like. reer substituents d fromthe group
consisting of Cl1 4 a L@q%ed ot 02 %rmll Pt %ﬁsﬁbmlt}nﬁ&“% g %ﬂ?gnyl Cl-6
al kyl aryl, arywdﬂﬁéﬁ@méby@¥ﬂ§b¢Wﬁ§m04ChaﬁbaﬂybéﬂhﬁWbﬁ&@@Wb@&@y]yI

ﬁOhydr oxy, | Cll _4erblkony, haa)ryahmaélkylfﬁand@geyeioag;m RC,. Qﬂk@@tﬁhﬂﬂwz@&wﬂ alrylhacy:

et erocycy a c 0 0X sul phony

and cyano. 2 ngﬁ$qM%%eH%¥%g?%V%oxe @a&%¥b ﬁﬁm 0““ %émwopééyl Ytonj ugat ed
or fused reS|dd@@m@$W@KbﬁﬁWvbhwyﬁmdbﬁwbdﬂéﬁﬂEmﬂwp¢@%ﬂiﬁ&Wm@%%phenyl

bi phenyl, ter phgpylioxynad, aibbe aue&h mm Plidaysh, mitfo@Y 1l BRHERRRRN A amino,
anthracenyl, dlé’l ﬂ(l’ ar%lr}l% sz 6a(l\'k )Xarmno 8 ynyfammg'%?yrll%nﬂo ﬁjeterocyc a?'nrlllgomc’:ﬁ CCel_nyl and
calkylacyl, C, salkenylacyl, C,¢alkynylacyl, arylacyl, heterocycylylacyl, acylamino, acyloxy,

25  aldehydo, C,ealkylsulphonyl, arylsulphonyl, C,salkylsulphonylamino, arylsulphonylamino, C;.
calkylsulphonyloxy, arylsulphonyloxy, C,calkylsulphenyl, C, salklysulphenyl,arylsulphenyl,
carboalkoxy, carboaryloxy, mercapto, C,ealkylthio, arylthio, acylthio, cyano and the like.

Preferred substituents are selected from the group consisting of Cy4 alkyl, C;. cycloalkyl, C,
alkenyl, C,¢ alkynyl, C,-¢ alkylaryl, aryl, heterocycylyl, halo, haloaryl, haloheterocycylyl,

30  hydroxy, C;4 alkoxy, aryloxy, carboxy, amino, C_alkylacyl, arylacyl, heterocycylylacyl,
acylamino, acyloxy, Csalkylsulphenyl, arylsulphonyl and cyano.

The term “aryl” refers to single, polynuclear, conjugated or fused residues of aromatic
hydrocarbons. Examples include phenyl, biphenyl, terphenyl, quaterphenyl, naphthyl,
tetrahydronaphthyl, anthracenyl, dihydroanthracenyl, benzanthracenyl, dibenxanthracenyl and

35  phenanthrenyl.

The term “unsaturated N-containing 5 or 6-membered heterocyclyl” refers to

unsaturated, cyclic hydrocarbon groups containing at least one nitrogen.
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In the present invention, CYT 387 and related compounds are used to treat multiple

25  myeloma (MM) cells that have a CD45 negative (CD45-) phenotype, and/or MM cells that are
considered IL-6 non-responsive. MM cells are the disease cells that form plasmacytoma
tumours that are the hallmark of multiple myeloma. “CD45- phenotype” refers to a MM cell
that tests negative or dim, as distinct from intermediate to bright, for surface expression of the
protein marker known as CD45, which is a well-known marker of all hematopoietic cells. The

30  CD45- phenotype is also ascribed herein with reference to a population of MM cells in which
the prevalence of CD45- cells within that population exceeds at least about 10% of that
population, such as at least about 15%, or 20%, or 25%, or 30%, or 35%, or 40%, or 45% or at
least about 50% of that population. Detection of CD45 on the cellular surface is readily
achieved using fluorescence-labeled CD45 monoclonal antibody and established techniques of

35  fluorescence-activation cell sorting (FACS) or any related means for identifying cells that bind

the CD45 antibody. Reference can be made for instance to the articles published by Moreau et
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Identifiable usp'ro%%ss%g %roliferation of a plasma cell clone, the effect of normal bone marrow replacement,
and the overproduction of monoclonal proteins. MM is a plasma cell dyscrasia and includes
newly diagnosed as well as relapsed MM.
Subjects, most notably human patients, who present with MM are identifiable using any
30  ofthe established diagnostic criteria and staging parameters. These include criteria established
by the International Myeloma Workshop which distinguishes symptomatic MM subjects from
those having asymptomatic MM or gammopathy of undetermined significance (MGUS), by the
presence of M protein in serum or urine, clonal bone marrow plasmacytosis or plasmacytoma
and related organ and tissue impairment. For staging of MM, the guidelines proposed by the
35  Southwest Oncology Group (SWOG) can be used, which rely essentially on measurements of
B2-microglobulin and the relative presence of serum albumin, with >5.5mg/L f2-M and

<3.0g/dL indicating stage IV disease. Other useful guidelines have been established using the
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aspartic, glutamic, edetic, stearic, palmitic, oleic, lauric, pantothenic, tannic, ascorbic, valeric
and orotic acids. Salts of amine groups may also comprise quaternary ammonium salts in
which the amino nitrogen atom carries a suitable organic group such as an alkyl, alkenyl,
35  alkynyl or aralkyl moiety.
Where a compound possesses a chiral center the compound can be used as a purified

enantiomer or diastercomer, or as a mixture of any ratio of stereoisomers. It is however
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ext ended r el eas@imdnpeveidilyain ghe fah e fswlugen e xusesnded vagehlbas e foay ofressarehi eved by
the use of sui t@alos PBRMIBGEUaIIEAL as in the form of suppositories; in dosage unit formulations

35  containing non-toxic, pharmaceutically acceptable vehicles or diluents. The compounds may,
for example, be administered in a form suitable for immediate release or extended release.

Immediate release or extended release may be achieved by the use of suitable pharmaceutical



- 10 - conpositions conprising the conpounds, or, particularly in the case
of extended rel ease, by the use of devices such as subcutaneous inplants or
osnoti c puopsi12/Tib@2phar maceuti cal conpositions for the &RAWiAl2812/00460N may
conveniently be presented in dosage unit formand may be prepared by any of
t he met hods well known in the art of 5pharmacy. These nethods generally

i nclude the step of bringing the conpound of formula Ib into association
with the carrier which constitutes one orl0npore accessory ingredients. In
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intimately brirghfgititReosPRPOUAchriphinds, &S SR i@fhe\dhst b clichde@itdicthe GRHI €  OF
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Formulations for oral use may also be presented as hard gelatin capsules wherein the
compound of formula Ib is mixed with an inert solid diluent, for example, calcium carbonate,
calcium phosphate or kaolin, or as soft gelatin capsules wherein the compound of formula Ib is

35  mixed with water or an oil medium, for example peanut oil, liquid paraffin, or olive oil.

Aqueous suspensions contain the active materials in admixture with excipients suitable

for the manufacture of aqueous suspensions. Such excipients are suspending agents, for



products of an al kyl ene oxide with fatty acids, for exanple pol yoxyethyl ene
stearate, or 5condensation products of ethylene oxide with |long chain
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30  esters with ethylene oxide, for example polyoxyethylene sorbitan monooleate. The emulsions

may also contain sweetening and flavoring agents.
Syrups and elixirs may be formulated with sweetening agents, for example glycerol,

propylene glycol, sorbitol or sucrose. Such formulations may also contain a demulcent, a
preservative and flavoring and coloring agents.

35 The pharmaceutical compositions may be in the form of a sterile injectable aqueous or
oleaginous suspension. This suspension may be formulated according to the known art using

those suitable dispersing or wetting agents and suspending agents which have been mentioned



enpl oyed including synthetic nono- or diglycerides. In addition, fatty
acids such as oleic acid find use in the preparation of injectable
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suspensi on or as a dry powder. Sol uti ons and suspensions w | |

general |y be aqu@eushe sfeolk ir@e)étaﬁplb@aﬁflﬁﬂﬁd’yado Bd’dlslf&ﬂbﬁﬁj@fablals(ﬂlﬂﬁn Of sidperanpl e

sterile or pyrogen-free si o] ogi ¢ ept abl e
co- 15sol vent ( a non tox1c erll'en era E)) accegtflyfa&lﬁent §)/r solvent F?(I)r xan1pie 45’4 SO ultlory 1{1 ?% %ut ne

gl ycol s such aéhqu‘Gn%’@@Tﬁ acceptablevelsﬂeswn%%@ alttﬁfb%@ab e%@pj@r@éﬂi"@% th%;“

addi tional |y caaib@nRndbdi@ic sexeh fhleiat SIdied. 1exRnpl, S, Bserronadrt Mﬁsen(l@myh as
ol yoor bat o8 ( agoP gkt BE YR g b AAR TR AR BN B b g
agents, i sot onicEPlyddjcliding ﬁ@thﬁgm% of figlycerdeantp Ia@ht%{fﬁttmwé&ﬁw@raﬁ elleiy acid
absorption enha'ﬁi@&d'eSntﬁﬂdeﬁdﬁaﬁ&q%ln}eb’ta&@ibﬂlﬁﬂhﬁbﬁ 20Suspensi ons nmay

22?: b: 822" la% dcggﬁ gl())ﬁ((i; I%%I{HE traglg)nnt? the eeslgsll}a og)ﬁt%gtr 1&?1)1%1 n@ﬁt%na@%céml{ustyaﬁt al Line
suspensi ons ar eﬁctapmmr@wddmaw é@atdnwtt%edtbhénywéﬁlarne@w P@%fowla@@ﬁMQY%ﬁ&e means,
for exanpl eow tah f@ a@hiQRRA6H to Ple RSFifaRAfactSPr ay. The fornmul at| ons may be

provided in single r rrultlgsetform In t elatt S ans. of dose
metering is desi rab? us 1 %nera 8acweco (éungrangye eaglgm ‘lr%redmg e o asoumn(F))ratt

this may be acﬁilsév?é]dnmﬁsﬂﬁ”ép@’(ﬂgi ect administering an appr oprl ate,
predeterm ned vol urrsolafonstdﬂ@s@&hmnls QNI gaﬁermsmn@ugﬂmﬂampne BRp£RIBmAated SPr ay
this may be aChl()%
punp.

means of an‘L5aerS@1s@|t (fgr gramipleagthpioh pi‘onylvmglcml t)rrpe Y@@ﬁ@ealwlswschm%ﬁﬁﬂ)@ﬁ in a

pressurized pack W s&bhaolméhstoabjs@nmn@&@}Adambnanﬁ&ﬁumthasexapl@m for Qfrhgor ocar bon
(CFQ), for exa i Qr og Ilkuo ong Cfa | btll’l ch oro fI y n%t hane or

di chl or ot et r af |pu"86r“oa‘e1¥%§“° ¥ Earp Omma. o>°<1?8 B “th“ﬁ%grems Ui fa %1?5 3945, The
aerosol may corekrtaiss (cy. Tafle@(ﬁocipm @ lﬁ:ﬂaﬂksmlﬂfl aderenk b@@@% agayts| léttflntChY-n. The
dose of active JgaRELHAES (@'(&)éxalﬁ@le@&ﬂlrﬁ @holn@@] alasqubloaqihﬁlic@mafas@mmh@ﬁ@fé val ve.
Al ternat | Ve)Oy t rI}Seenaé(%)%s r\n/ae a \Mr?)OﬁJ contam USpE; dnpra é/nlts Fore am lemlcroc t Of a dry
powder , for° 35&XRAD B d R " EHpound“i'h® a surtabie powder
base such as | aeltum‘eandﬂrwwthyueaw@ﬂq sgfeydvat i ves such as

hK dr Oxmr opyl met hyl S&ﬁlohéﬁr@ﬁ@:nﬁm a@%pwct (ﬁﬁé&t}%}){@m@ﬂla'séﬂ bR By t{valP)ennom R ent |y
t he powder carrier
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formulation in which the compound is provided in a pressurized pack with a suitable propellant,
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30  such as a chlorofluorocarbon (CFC), for example dichlorodifluoromethane,
trichlorofluoromethane or dichlorotetrafluoroethane, carbon dioxide or other suitable gas. The
aerosol may conveniently also contain a surfactant such as lecithin. The dose of active
compound may be controlled by provision of a metered valve.

Alternatively the active compound may be provided in the form of a dry powder, for

35  example a powder mix of the compound in a suitable powder base such as lactose, starch, starch

derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidine (PVP).

Conveniently the powder carrier will form a gel in the nasal cavity. The powder composition



When desired, fornul ations adapted to give sustained rel ease of the active
conpound may be enpl oyed. The active conpound nay be adm ni stered by oral
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cont ai n, |ﬂ5addwt¢émﬁpbﬁ@m@®@w@@nd of the pr esent |nvent|on, stabilizers,
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presented for uyéCmﬁﬂt%@mﬁawwv@ﬁﬁw@péﬁﬂmawym@onp05|t|ons mhlch may be
prepared, for exanmpkgiophyl wEtbadsoitthads, RNies, LRMURIE suqmstont etctta)ataarng the

Exanpl es of such vet ositio - 14 -
(a) oral adii ni€TP4E C?aaéerterm’li(J>6 dg%rr:;p 1" PABPY caztpf’lccauon tol?lca?%‘?ghca '€ c?ﬁ%crlt%dges (e.g

aqueous or nonmaq@@®m§a§bgﬂé$ons or suspensions); tablets or bol uses;
powders, granul es oFor@gthl«,ﬁtnstofmrey@ﬂtetaﬁtwo@lpwnt B eSStk biSisolp@stes for
application to Sltlsgf3e1’18101’1 111% sultable sterile aqueous or non-aqueous vehicle. Additives, for instance buffers,
preservatives including bactericidal and fungicidal agents, such as phenyl mercuric acetate or
25  nitrate, benzalkonium chloride, or chlorohexidine and thickening agents such as hypromellose
may also be included.

The compound can also be administered in the form of liposomes. As is known in the
art, liposomes are generally derived from phospholipids or other lipid substances. Liposomes
are formed by mono- or multilamellar hydrated liquid crystals that are dispersed in an aqueous

30  medium. Any non-toxic, physiologically acceptable and metabolisable lipid capable of forming
liposomes can be used. The present compositions in liposome form can contain, in addition to a
compound of the present invention, stabilizers, preservatives, excipients and the like. The
preferred lipids are the phospholipids and phosphatidyl cholines, both natural and synthetic.
Methods to form liposomes are known in the art.

35 The compound may also be presented for use in the form of veterinary compositions,
which may be prepared, for example, by methods that are conventional in the art. Examples of

such veterinary compositions include those adapted for:



(b) parenteral adm nistration for exanple by subcutaneous, intranuscul ar or
S5intravenous injection, e.g. as a sterile solution or suspension; or (when
appropri aveRoty4pgeer amammary i nj ecti on where a suspensi @OTHU281/000460N | S
introduced in the udder via the teat; (0)topical applications, e.g. as a
cream ointnment or spray applied to the skin; or (d)rectally or
intravaginally, e.g. as a pessary, creamor foam The pharnaceuti cal
conposition may further conprise other thérapeutically active 10conpounds
as noted herein which are usually applied in the treatnent of the above
menti oned pat hol ogi gal cendinihi@RgSen, S@IrRCihIRBRtAS fol REMARREQIRE (al Ruagesnt s for
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prevention of the vayi OLiﬁreﬁtb@l&ﬂﬁﬁﬁsﬁatﬁﬁﬁ)ﬁé;dallﬁﬁéibﬁ@&)ﬁ%neoh@1nfi@mfs&’hﬂa$OIappI’ oach,

one may be %bl qnt}agenog?‘rgg 10e Ve taherte%eso ﬁlon rsusﬂeczia‘o%y when (rJOV\'erte %Osages of
each agent, 't hus ducr ng nf?‘l% ental for advers e 8??3

Exanpl es of ot h@?amﬁrh@%rag@&ttqndvherg@ﬂwnﬁlw E}’é}é“)lt llaéltrﬁWfrdowhﬁ@dderewdthél in
receptor antagonistg)( ego@mppmglag 20 0 58, aimeBi o XS RTlRdD the RBRIE-0V

inhibitors (eg sil dgdgafl IC,tall Orl%ravaomal \e/aradenezggl I " C@Ifogl um channel bl ockers
(eg anl odi pi ne, felodipine, TV 1y’ @it tPazen  20ne Itmhol) prostacyclin,
treprostinil, ilopr E%etphar@éﬂi%tﬁﬁldsltll?osﬁpftm*iYéuféﬁkli Cd@PﬁSeﬁﬁygéWapWé@H}‘ fHve war farin,
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anti bodi es suc LCAM 3. a recept ti nt i 5RB ant i
Do ant oo (etiodst Mhition® Ao ofnd SEFRI el Mgl Ak BRI D Fhe
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I(Eﬁflgﬁ'?orzgang f C%&Q‘Elgng gf’thelggrpolus %o:rc{ers ’descr%e?l_labove gsu(lj%(t 1"53' 5 é%oléc n?ne(r)n%?‘ %g%g% to

chol est er ol15bi @syeve Hlé@ﬁwyﬂq afffradyi i ravesdnetgesnd %e@otk\mrr@d%ﬁth%@tmﬁh@bu tors
(lovastatin anqd&isgma@gf@@tg n), non-steroidal anti-inflammatory drugs

(NSAI Ds) such as | bE? es (r)}’other tgerap QLC aéC,S 1ncln}lqueﬁ ?ov&hn l enEl(l)tﬁjellqlr? ngce%% .
deoxyspergual in, cycC genase I'n B el eCcoxiI b, S eroi ds such
as predni sol onem@gontaféi@aﬁ@brﬁ%@n@sen@@gmwn@@n%ﬁd@l}blt@é(eaﬂﬁgﬁﬁi, giadafituch as
sal but amol , LARA (&bl ChicRs cBahdlBlb&e@ eg ain@uibmé rfél&lﬂﬁle&lﬁieﬁﬁﬁlnhlﬁf&i&ms uch as

nont el ukast antlﬁo1 liferatiyve t ot exat

(tacrol | sz Pr: S })rostacyc m tﬁe roatlcill 1fopros§ 1ia]i)rf)s% 1l r1 & O,Xolx%ge %lé}oalém évlajr?: nnas

azat hi opri ne, \fRueligs, dl@ftxep@)@iomrmsm &dm@b@m@ Qfd%éﬂgmnhodwadwh anfzaM;
ansacrine, canph@tieeicpor @Y B4RRhINED45A8 R EBBIaReCDS ddKQB@dﬁ%MJ Eﬂndtme,,

ne' phal an and G T}l_lblg%h %ﬁ_eﬁpbq(r)gkﬁg the %’l?etl‘al.c 1(%ntb%'tr\_|v%| IéD?lﬁ Sucglﬂ f(uclil as antl odles sgeh:ﬁat €,

OpOI Sonerase | n
ci splatin, kindedD4nidsir g §. esGBW4a§uS@oplafeéﬁﬁvdy§tmnfpd:fmt lewaedgiéi) gdM8lssuch as

paclitax el ,25TNEnd @i ZBR) BAHEERES, such ad RucrearSdGbedSn ﬁ&eﬁ@@@mmﬁﬂaﬂfw&u@m i bodi es

8; Zglr Iu\t;lafl Iglg S{l(}% & e%gvrspergﬂglglr(8§é), (%fllz)leesafer(?l%%s;n esm 1b1{(1)rs(suclh asoﬂIME%%Aor Rapanune)

reductase inhibitors (lovastatin and simvastatin), non-steroidal anti-inflammatory drugs
(NSAIDs) such as ibuprofen, aspirin, acetaminophen, leflunomide, deoxyspergualin,
cyclooxygenase inhibitors such as celecoxib, steroids such as prednisolone or dexamethasone,
30  gold compounds, beta-agonists such as salbutamol, LABA’s such as salmeterol, leukotriene
antagonists such as montelukast, antiproliferative agents such as methotrexate, FK506
(tacrolimus, Prograf), mycophenolate mofetil, cytotoxic drugs such as azathioprine, VP-16,
etoposide, fludarabine, doxorubin, adriamycin, amsacrine, camptothecin, cytarabine,
gemcitabine, fluorodeoxyuridine, melphalan and cyclophosphamide, antimetabolites such as
35  methotrexate, topoisomerase inhibitors such as camptothecin, DNA alkylators such as cisplatin,

kinase inhibitors such as sorafenib, microtubule poisons such as paclitaxel, TNF-o inhibitors



I n one enbodi nent, MM subjects are treated with a conbi nati on of CYT 387 or
a rel ated conpound, and nel phal an. 5l n anot her enbodi nent, MM subjects are
treat ed WOROR/@069RI nati on of CYT 387 or a rel ated conmp®GmAU20x2cD00462
bortezom b. When ot her therapeutic agents are enployed in conbination with
t he conpounds of the present invention they may be used for exanple in
anopunts as noted in the Physician Desk Reference (PDR) or as otherw se
determ ned by one of ordinary skill in the-art. 10ln a preferred

enbodi ment, the present nethod utilizes CYT 387 in conbination with a
conmpound sel ectsed af emoapatipNalkanodRdr abl ERB Medtor, hydroxy ufda@ndrbReeat

i nvention also(P V|de§aboth an artic manuf acture and a kit,

1rolimus Or amune rlvat g ?
COfT'pI’I Si ng a contal ner onpr ? BYgll ge}) arelated corrpound in an anount

effective to treat WNPeWﬁeé@@ﬁﬂéMﬁ@%%ﬁﬁVUB%“@?WﬁP?m@mbﬁvﬁpeTéghﬁﬁ|S|ng t he
conpound in ora&adpﬁag@mé@ﬁmhdﬁ@@m 15dosage formconprising a unit dose of

t he conpoun in an m.a t such as
200ny or ng Thehk He Wﬁ?ltp% ma?§§3a§¢ﬁﬁ€80§9mo ?ﬁ%ﬁ?%%s teachlng

t he present neﬂﬁ@ﬂh@mp%@¢é@ﬂWﬁ@m§@bjects for treatment. The article of
manuf acture Wil |l cOWpEd Sr AcrhRBR] ag@ils afenelpioyé@eq comaﬁat@atvmmge tonfadnaedsttheof a

subj ect accordln ese at i ent neral l'y,
t he t erm t rea th' 61’1% mvenpon tll?ey I{Sg(qef%)l’ examéo(i)ebm E ({unts EIS 1’101568 111%&6 I;hésuilﬁn%)es%o b t al n a

desi red pharnad@&ﬁ@%d%@KHﬁ6%@?”ﬁﬁ9§ﬁﬁﬁ@@%ﬁ&PNEWh@®ﬁ*ﬁﬁ@m?ﬁtlude (a)
preventing fohe di SEB&Q)rdcfd'r@dirﬁl%ﬁlﬂfelﬁtl thgprésEht achothjiget CYnag7 ileymbletiqnmedasposed

to the diseasecm%&%mnwém(ﬁﬁ) mlml eny mggpoged as haV|ng it; (b) inhibiting
t he di sease, i.e. RS ﬁlve relleV|ng or

amel i orating the ef Fh?datf@e%qunhel AP prnides botin aeaﬂlcleéu@elfacemae@%kibwr@fisitlme
ef fects of the «dbsaasempliingdS50Nne7 arubadidenfound ih eddnRMtfath evasmiie resul t

of reducing t hefhg congmer may.PFlmm]?léag(Qﬁie cogPrlsmlg%ier(]:(())r;l]po{n%s € nl cfosage M\/‘m eéicLl s in the

reci pi ent subjec havi ng a
di sease whildh rdewed fascoppasitemant dasgofitissopioarde htan hleftunﬁdr mst%ﬁceé@m PPUHn t o

primates, such sgsg buomns suclaas\aaafﬂ@ryoaafg qxﬁmrmmmb&n&mnbed n§@adogd usi ng

the met hOdS of tgac 1 (gQﬂ e%eespnhmet odo sellectmg sﬁ)oercts for?rea%nen? Thea 10 ¢ ots mamﬂ‘acturdl Hg but
goa prgs, rats

not 30limted to
or other bovi neomeyist mibel erqhnlﬁe md@atmgrbreatm@ecl)f arﬁe),]ecw@@iedmg t@?he pm&entmethsﬁ)efcl es
can be treated{mﬁmgﬁm&@nparticuIar are known to experience mul tiple

nmyel oma. The dnlnhsterln understo
provi di ng foconpouné nh¥ﬁgt?%V%ﬁann zgs%%ﬁh amlpmfﬁmﬁgec %P@atnent
35The term "t herapereimedidealand/ eobysitocarhotioet a'ndnrehléfr &) proventing ﬂ"aﬁwm of the

conpound that wikohd oc@Llrrin@ IHI a smls] &t mmag) gi Iﬁ@dlsp&ed edidGake, be %ﬂ@l@tsy@t Wb @ tissue,
\S/)e/'[S'[erep]na?PIa.rrlal d%rgnosea as mF (b 1§hlbl?r}$e dS s(F)aleg 1.8, ar1¥st1ng 1% deve o%r%gn or {c) relieving
or ameliorating the effects of the disease, i.e., cause regressmn of the effects of the disease. In
25  one embodiment, treatment achieves the result of reducing the number of CD45- and/or IL-6
non-responsive MM cells in the recipient subject.

The term "subject" refers to any animal having a disease which requires treatment by
the present method. In addition to primates, such as humans, a variety of other mammals can be
treated using the methods of the present invention. For instance, mammals including, but not

30 limited to, cows, sheep, goats, horses, dogs, cats, guinea pigs, rats or other bovine, ovine,
equine, canine, feline, rodent or murine species can be treated. Dogs in particular are known to
experience multiple myeloma.

The term “administering” should be understood to mean providing a compound of the
invention to a subject in need of treatment.

35 The term "therapeutically effective amount” refers to the amount of the compound that
will elicit the biological or medical response of a tissue, system, animal or human that is being

sought by the researcher, veterinarian, medical doctor or other clinician.



- 16 - In the treatnment or prevention of multiple nyel oma, an
appropriate conpound dosage level will generally be about 0.01 to 500 ng
per kg pawpent2/isoe@g wei ght per day which can be adm ni sPeTad2012/0040g] € or
mul ti pl e doses. Preferably, the dosage level will be about 0.1 to about 250
ng/ kg per day; nore preferably about 0.5 to about 100 ng/ kg per day. A

sui tabl e dosage 5l evel may be about 0.01 to 250 ng/ kg per day, about 0.05
to 100 ng/ kg per day, or about 0.1 to 50-Itg/ kg per day. Wthin this range
the dosage may be 0.05 to 0.5, 0.5 to 5 or 5 to 50 ng/ kg per day. For oral
adm ni stration, t hemqmm@ta{bﬁtbﬂ@&e@foeopﬁ@rt;ﬂﬁ@bloma Rh epprapasle &oﬁhpbd’me désegemn of

t abl ets contai nj 1000 I' rams .of th cti i.ngr ent

particul arly o Vn‘q‘éﬁée“eri@ % 205" 5@“&%1’“21? pf)“emg’(?g Welgvi‘gpebd"% W%Bh "% 50. 0,

200. 0, 250.0, 3@@m@wa@Gm@ﬁOE@@m@“hﬁﬁoﬁﬁﬁﬂﬂﬁ@m@0m$ﬁﬂwbm”90@”@01é%ﬁ”%01000 0
mlli Igr ans of tzla(emgvﬁg ﬂ)e\/%y! REE @eﬂelfam ?]boﬂ'ﬂl)es 16l @ ageo ﬂ@/yg @ed@eheﬁfaﬁlédosﬁgar
exanple to an e t.hi n es n t her apeut i c cac
and;rgr synp%o)r/n% Viecmag eabo t% o yZS?mF}I;l%pergaga% g%%S 0 1%6 5/?% peer? Yy, Or al;t))ou ({ reat eé
The conpound WSPanﬁfgéefré%YaMlghmﬁ@S @@Bﬁthﬂdg%aéarwbeﬁ O%.toloég(? ﬁ’@ﬁolﬁ tOf_Otné/ka times
per day, prefenahly RNGE Bhinlsitice t}@e@m@ayons hit prdfetably pRvidRIdR TS foedr thukad  t he

specific dose lcgﬁégmn alln(gta 16&%1%61'3%3 (g%the aalve glgrecfhenft p?rﬂngarlPIQ%rStd ?(5]6 qg 0. B?hl ent

may be varied

activity of theS8pedi Tﬁ%ﬂ@&nﬁ@ﬂﬁ&o %r%é@ %9%9 4@%5(}9& LN W5@0§9%|91)Q(19ndand
| ength of aoti apof millfaains sﬁm@m%grewaﬁ BQ Qosa QY b¥\RIegRY, for g@ﬁgeaianﬁeal th,
sex, diet, mdeclosaér\]x/cllth{[nlarrlre ofa*re ez%‘ n%snfor tElrf?‘ telllt%réfﬁcall’cat OO]; e%%)(r:nlélt%[ Id?lql’ne OH?e
conblnatlon t he 'sever % of "the tircul*ar “conc {Pgﬁ nd the h

under goi ng t herdajsge tompﬁle@ﬁ@@rtre%@ éfiawpmwthwfﬁ@?ﬂxhe@dr@lﬁlstﬁﬂq@lmre%@m

i nvention such of h@ts tinfes foRYayD@efERILOnGCE @AkibYpetidgler st ood, the fol | ow ng
non-limting exanples. ntioned in
thi's specifpcats on S eararioo Aesuoie due e sl 3T R 1

appr eci at ed-Shy ppeipwsndicsiiiay bedripdang Wél dgirepd mma@ vanigiret s m@lvdnwtthe@ﬁfwand/ or
nodi fications e Qﬁmm&p&u‘ﬁd éxﬁtﬂoy'bdl‘v}@ RelaBUlic asollsmmn'gtﬁ of Aa@onsom@ti fic

as broadly descri s dare
consi dered in aﬁtmkégﬁ@@ﬂgga@mmmhwsﬁﬁﬁwﬂmeﬁﬂwmwﬁ@@HﬁéémWL@ﬂmvéoﬁExanples
CYT387 is an inh&ﬂ@ﬁ@ﬂw@$ythe ki nase enzymes JAKLl and JAK2, which have been

inplicated jn a fanjl 0 |ca condi tions 0
nyel oprol i fjeratl vem% °¥deft§§)Fre§n &35 THE t [T RGh mvfntl%)n Srl)lalo&é\?lstma?abedmges well in
numer ous d|sord@mmeﬁ%$%ﬁﬂhgbmwﬁw@atW@W@ﬁﬁﬁmﬂ@WWWGW@gy oncol ogy and

inflammat ory di seasgﬁ pumaeibﬁfniebm&l B thisSpcRifedioR i &r&lrelka@ohﬂota&uw@feehn&e@se in
whi ch a patlentlﬁbe rrow i SkﬁF@m%maﬂﬂm scar tissue r .which

treat nent opti ons é?%ﬁTm o BSO8R At oryYe mﬂl]@§?§xgpd@ﬁ$m§87 35A
m xture of 4-ethoRywadeohyiyshieameb shhor mmhe@peatﬁp elnl(ogglemiwghoutldmﬁmgﬁbm the2 4-
di chl or opyrdsm dpiReor 6cbe FeheGnvenkidBasralily destr®bdl @R rds@B3 EntblineANMe, adeRUS SOdi um

carbonate (2 be considered in all respects as illustrative and not restrictive.

Examples
CYT387 is an inhibitor of the kinase enzymes JAKI1 and JAK2, which have been

implicated in a family of hematological conditions known as myeloproliferative neoplasms,
30 including myelofibrosis, and as well in numerous disorders including indications in
hematology, oncology and inflammatory diseases. Myelofibrosis is a chronic debilitating
disease in which a patient's bone marrow is replaced by scar tissue and for which treatment

options are limited or unsatisfactory.

Svnthesis of CYT 387
35 A mixture of 4-ethoxycarbonylphenyl boronic acid (23.11 g, 119 mmol), 2,4-

dichloropyrimidine (16.90 g, 113 mmol), toluene (230 mL) and aqueous sodium carbonate (2



- 17 - M 56 nL) was stirred vigorously and nitrogen was bubbl ed through
the suspension for 15 mnutes. Tetrakis(triphenyl phosphi ne)pal | adi uni 0]
(2.61 g, wo2612m0d0r was added. Nitrogen was bubbl ed thr ®@agat2er2/mose her 10
mn., the mxture was heated to 100C, then at 75C overnight. The m xture
was cooled, diluted with ethyl acetate (200 nlL), water (100 nL) was 5
added and the | ayers were separated. The aqueous | ayer was extracted with
ethyl acetate (100 ml) and the two organild-extracts were conbi ned. The
organi cs were washed with brine, filtered through sodium sulfate,
concentrat ed, amdsiMewisesiddtvabilousand titrv@s whsbubilddakregh e slRpargéranal (100 ni)

Thi's mater i af vag S ShER UG RN ERNR 70 2D Ta0 PRl il BALT OF O
(200 nl), stirragbuRblehthomivEnapdl s aibe Agimgvas dsied ([ AGromenet D4rt nunber
800471) (7.5 g)ovamg{t Tzle dla;yLﬁewéEIa@)leaodﬂuﬁewm Mmacéwtuzeo ad), wbtﬁe(l(mﬂm)das wer e
e i SRLREATEL RS SR, T AU DG 5 GRRREAL 0210,
g, 609 -- addi tmlb%ﬂéFhe\PWs%gaﬁlg ewafthwai: mbélﬁfb%ﬂcqﬁ@n@s W@wbﬁg “athbliyrret fﬂ@fe 1.38 ¢
and 0.5 g of pl’tﬁdl.l-gﬁfsodluﬁq dmfad, btfn@en@itedeinhyﬂe réknl{aZt-sGIRI vk QWz[td:dmldlrﬁthéﬁOWI))(benzoat e

( 26.15 g, 99.7 ng'm’g d)ﬁlteref(lj Tj}eﬁgég% I’epwalohe etkan&ﬁf;{iioﬁll]d anacI e%{gl'hls mmal) Was

suspended in 1 i oxa uenes nonoh
(17.07 g, 89. 73V3W@fplyec\/mcefaeméﬂl aﬂd@&h@r@lemse (Heanladtizd wittMPL Tor 40

h., cool ed 10 anﬂiatae&tgmg Qﬁﬁp@xgﬁmgm @aﬂa@amm@t(ﬁsig)tokz@m dbyRerne @it Rasnas
partitioned be%wp acet a i

I d r al.ed.sodi u
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(2x100 nl) and tegnednt ¢ @tcé@mpm@dlerqw@u@atp h%a@@ffwélﬁe wid r1a¢2 8@0%i-t h

20di chl or onet han@tidndXvaGhgith dictl b@m&ﬁdnefrlielaéd alyine . BreR6d migatpeﬁu&uri ng this
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yi el d addi t115onalll0r13}191|1110@m1f§@3 18g. IThemge) rveﬁsﬂumended ig detdlionad (258 & pended i n

met hanol (500 riejuencahifb@vae rﬁ@o}sj&a@@m@rg@hgmnot) Remdg@niteatied. andediid t er ed.

The solids were, 2%x5 v after dr ln et hyl
4-(2-(4- 2 5norphon qﬁ%‘oowh%"r?leg% 5“ te“&‘*rm&i it ““ bé%%%fff d“e(V?%p‘"’ﬁé i 889%) .
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was heat ed “at coo ét &ohck
hydrochl oric a@w@h@@WPHQQt%ﬂﬂﬂheMBQOﬁﬁﬁﬁw“mﬁ@mﬂaﬁwmm3@mﬁﬂé@WﬁWﬂHﬂb was
filtered, washegmahd tzomtﬁarnd iR t@%i&l@ﬁhdﬂl@ﬁiﬁﬁellyﬁﬁ'dhﬂ Mhe Jogs @ dofhb@s ground

: ﬁeﬁ' ]E)IOY\?:; e\ém tag ?‘d n matlilan?]g(gOOp n?ﬁt IOWedttg sltz}ng I(’)gég*n%gt t\ﬁﬁen somcrzg?ed ar?dqqtere(g %0 m)

4-(2-(4-nor phoISPlrd@pykreM?ﬂhedW@quﬂwa (@l mL)4e give) pendping cddidd24,s a nuddy solid.
Thi s mat erial wa@m&@ﬂ%ﬂ%ﬂMﬁ&bﬁ%&ﬁﬁh4ﬁ%&u&ﬁygﬁw@yg@@ight and ground to a

fine powder with mortar. an recove (34.49 9)
the yield was assune Ptlonlgg e‘dp?f ?12,[(? ohnopq1§ mmo)p *1rmgglns¥l)8ﬁnz% (5%(39 2,

4- ( 2- (4- nor phol87 Aoptednmy: hmth@ylﬁgtmhm@urm(aﬁﬂyml)) tweﬁze@tied:wﬁchthiur(l thewsrdetddal |y
32.59 g, 86.6 MBY ninkd))RAMFatér4800nIyLDhe WRSr@ddaehiditi Btk Yhr2M, B@172. 4 nL, 519.6

|, 6 Th |
Xg?noace?gn?trfﬁmmwﬁﬁE §h¥@§?§m%hy%g%%n gﬁ@@%ﬁ%r@7§§§n§%%?3 f&s added
fol | owed by3ON- Wy@mm@\b@ fitaed vashol veth(“aﬁhy@rdo%undqaa@m Ghe LOBwS gmvnd tp aand

1- et hy1- 3- (di mgbiyd: anih napteavbisaarhesid windedayd (506 L phdndBieled 82 WGold 103. 8

nmol The sus on tirre rousl y overni 0 ven
evapérated und%ﬁgie@ﬂgﬁgmﬁﬁgggﬂw'pw"ﬁ@“?%@%%ﬁ%”ﬁﬂ§s%@Wﬂﬁ%@gﬂﬁ?ﬂw%@%sodlum
bi car bonat e (40Gs wishedanid ethert @rdrie@ORmE. ynd grpiund tn g fize ppelidr pith wortar ehd pesie.ch was

broken up and ﬁhni&%ﬁﬁﬁnEQ%w@@hH@&MMﬁH@yM@%@ﬁQm@@&%%@hm&hﬁE@ with 100 ni
portions of water, triturated

nmet hanol.l di chl or onet hane. (500 ni,
D | Conceit rat ed 16 BIGe o ap R DT Gy Bt bt g
filtered. The dtbirdisaling? &9 smdshwaolnintiIMIE@PEmbetahaddo] tri¢Rxah00 (.4 mL.ether (200
L) and hexane {RHQ b rnddfikid whoRlbyddMentie 1M, Ar¥ToadBohithid byd@1Bride88%9 -
M p. 238-243C. 1OSynt esis of related conpounds is described by Buns et al,
in Bioorganic & Medicinal Chemistry Letters, 2009, 19:5887 and in
W)2008/ 109943, bot h di scl osures bei ng incorporated herein by reference.



MATERI ALS AND METHODS Reagents 15The JAK1/2 inhibitor 07387 was di ssol ved
in DVS( The proteasone inhibitor bortezom b (Janssen-C | ag) was

reconsti twoedizmi®al i ne. The alLkyl ati ng agent nel phal anPCSiAgrTa12@6462

di ssolved in 0.5% HC1. EtOH. All stock drug solutions were diluted in

conpl ete RPM 1640 culture nmediumto various concentrations for
experinentation. Cell Lines and Culture conditions 20HMCL LP-1 , NCI-H929,
OPM2, RPM -8226 and U266 and the human stiBermal cell |ine HS5 were obtained
fromthe Anerican Type Culture Collection, USA. ANBL6, OCI-MY1l and X4 were
a kind gift fraqm.ihelMaokines fdd&aqslkﬁfe@wwhv@mﬁoﬁaﬂﬁa(hﬁw&rms Arokgns?ls/
HVCL were gown treated af ies bet 0 L
in RPML- 1640 n_egygm 8§ %nd -ethly— —& ro eamjnogro B\I\zﬁbo&n{ndeghygmf orlilta 15?'21 %,?03(:86

i nactivated foetglD- Psﬁ@s@@wwﬁﬂ’(@BSOTOEWQ’PWSH}QGOl@erﬁﬁ/F‘La@?T@IfdaWﬂ%e (G bco,
i nvitrogen), | Lrecﬁced@ﬁ@ﬁldaﬁﬁresﬁkﬁls Ivgs dituB@SithRr ®dian Iblcktb@ehe (ob miandwateﬂg(bom I L-6

as requi red cell ur ed a _hu Lfi-ed i.ncubat or 7C with
So0 008, A1 Sty R WA B R AL O RO Bhey B 0

ensure high vi atgiet Wlﬁlyloﬁﬁﬂpévef]s of Yigjers tPWfaF?éWhBéWﬁ‘lh@@ /dihtypye F’flal?eﬁqwlsarrpl es
wer e obt ai ned f1r1@mblﬁame&/ﬁraaamé&ppﬂr@ﬁmeli 300 ML, ed)@e;aa&dﬁ@fbd Tefdiactes y MV

patlentsfollovm written inf se tha romthe Al fred
Hospi tal Resear éﬂgd ghi‘—_)ﬁdﬁmethamég %I?Lge éclrn(g&hﬂgl ga% 5%@?{% dared dl@(mgto
previously descfPBedT[EEP! 6B, BER) Y.p- BERE3 ar r ow nononucl ear cel | s ( BMVO)
were isolated with Eyn@faild ofP@dﬂdonrEﬂoUﬁdsﬁs/ﬂB@ﬁ&baﬁBﬁhmﬁll @Bm@nlc sashieehi N PBS

and red bl ood S egl n.3 [l a ni um
o o4 000 53l el UGt Al R AU L AN SBLS R R,
washed again i rhGIPBSY@fPﬁenéﬂJantl tated by haem)eytorret er. BMVC sarrpl es were

then cultured - RPM - 1640 nedi a (as above for HMCL) for

24 hours. Subs ere plated at 5 x 105 cells/m and were
treated with C\KEM(S - 50 uM alone or (dependant on cell nunbers) in

combi nat i On_L5W| th bOﬁﬁA@Wz@ak(bﬁm (‘AQ‘%ﬂM dquV&Pk@iﬁ'{ﬁﬁw(pﬁ%mn%%vﬂbﬁ for 24
and/ or 48 hour nduced specific cell OSi

. ] t he orrpar ed
to untreated 5 ﬁﬁf‘?f‘égdéff“éméélﬁ@ﬁ”c%ﬁ VOB e A i 1rﬁgThF6¥<BéB&5geﬁ‘ﬁ%h %I:{] B

Per CP- Cy5. 5 ( BB)as drdivapo (.27 BHOREOH mrsindtdegy)iuttoos wed @i me;omgpﬁpﬁ?)‘éi S | n
CDA5- CD38+ MM cegld &msagml@@ véﬁ%ﬁ@a@é&ﬁﬁ%%ﬁ%ﬁp&‘n@&% zed by PACS. Prinary
bone marrow stromal cells (BMSC) were al so collected from patient BMVC
cells that adheleeaimb@ndihﬂtufelcalmloag‘ter an initial 24 hour culture were

cul tured. wgth cont h@zﬁ%& Sle{@PMzQQ b2 Cu{‘@z‘* E!«tdi%é Arﬁm‘?‘é rﬁan%ﬁé’@d'i aly

passages. ce cells 10expande ture used I n coculture
(CO) to stinul dielivreeshiaed Flimbélﬁ arrgpn fype brlipey *?%lé%ﬁ% Iﬁﬁ A4 ongCHHE L HS
stromal cell | iaB@XG-1 were akind gift from the Winthrop P Rockefeller Cancer Institute, Arkansas, HMCL

were grown and treated at densities between 2.0 and 5.0 % 105 cell/m! in RPMI-1640 media
(Gibco, Invitrogen) supplemented with 10% heal inactivated foetal bovine serum (FBS, Lonza)
25  and 2 mM Lglutamine {Gibeo, Invitrogen). IL-6 dependent cells lines were cultured with 2 -5
ng/ml [L-6 as required. All cells were cultured in a humidified incubator at 37°C with 5% CO2.
Al HMCL were passaged 24 howrs prior to experunental set-up to ensure high viability and

cycling.

Primary Samples
30 Primary MM samples were obtained from Bone Marrow Aspirates from relapsed and
refractory MM patients following written informed consent with approval from the Alfred
Hospital Research and Ethics Committee and isolated and treated as previously described [25].
Briefly, bone marrow mononuclear cells (BMMC) were isolated with Ficoll-Paque Plus
(Amersham Biosciences), washed in PBS and red blood cells were lysed with NH4CI solution
35  {8.29 g/t ammonium chioride, 0.037 g/l EDTA, 1 /L. potassium bicarbonate). Cells were then

washed again in PBS and quantitated by haemocytometer. BMMC samples were then cultured



Western Bl ots (WB) HMCL were treated with CYT387 (1 or 2 uM for 60
m nutes and then stinmulated with 10 ng/m IL-6 for 15 mnutes. Protein

| ysat es oVOQYIRBBJsoer eat ed and untreated HMCL were 15 na@€Twilt2bi2Rio6¥2 Buf f er
(50 MM Tris.HCL pH 7.4, 150 inM NaCl, 1 mvPMSF, 1 mM EDTA, 5 ugim
Aprotinin, SLeupeptin, 1% Triton X-100, 1% Sodi um deoxychol ate and 0. 1%
SDS). Briefly cells were incubated in Rl PA buffer on ice for 30-60 m nutes
before being centrifuged at 16,100 x g fo®-20 m nutes at 4C and the
supernatant collected. Protein concentration was quantified using DC
Protein Assay (iBiamplc-REgMiasiopenia (i ashact Myer) sr 22@1516§Eﬁku&h&rﬂﬂﬁn BMMC
e Y R o Ol PREDRLPL AL S BT SERALAL B AR R PACE

and bl otted ont roce ose Q

sem -dry tr ansfﬂéﬁeﬂgy@b@ﬁw W@Wﬁ%naﬁééh RseemBl (e R‘éféMWﬂ P%%"lsfl@iﬂ’?r’r‘l/ik‘%omder
0. 1% Tween- 20/ PB&:d @18 BRrsbiogesed hﬁﬂpékﬂﬁﬁ@ﬁdp@ﬁbqw‘%hqm&@i JIOneekanal

ant i phospho- STAI3 LRYT05, . sant.a no L3 FEAT (Sant a
Cruz) or mouse alrlrgi)‘/n%c]l”gﬁal Sa i %)1%?4FITE§QJ(J(§B) % %5%1% 54%%3 -&9‘1?2 hour s
at room t enper dflﬁk@n@@“‘éil@ldﬁﬁ@ﬁ‘? appptod G CPHECHRG MRl Sapialstiesk t hree ti mes
for 15 m nutes sumoda@ﬂ,%um/e@rmyZﬁltﬁ’aﬁnwaﬁyh@@ rﬂaﬂ@Mb@&@l@eW\BhS@Bﬁﬂﬂdﬁry FI RP
ngg(egai‘(q; I) b}?g?{ol cct\é\é %)en“ %@ETI{P{VI%RP cel s hgt dtimlefi(o fg)sl? atl er an?"gtlbg 1%91'[@'111*.)?%”\3/: lg
Bl ot s were vi sudlscrigedii it rongpsa paie tywd‘w%sep «ﬁﬂwwm a‘r@ﬁ%‘ﬁtﬁé‘%@ﬂf’éﬂ%e)
301l ntracel Il arcx;ﬁmmmm theyNedd a&@tm anulefe Cheo IR, celRlSikATo and

Ras/ MAPK pat hvva;( emm 1)ll qé{%a m}??’ seL@ intracel lular flow cytonetry to
neasure the phosp ﬁ STAT3® yrosi ne 705 (pSTAT3), AKT at
senile 473 (p- Avtg;@emaﬁqs 1 /2 at thr eonl ne 202 and tyrosine 204 (p-ERK).

HMCL were stinulate one Wt
stimulated in CC w %N%%%ére%t?i]‘ﬁ%?ﬁﬂ%éﬂl 8§ %‘l‘l\s?)pfi)r éﬂvte%%@eﬁﬂ Jfaéfid Wit hout
CYT387 treat ment ngRoIL- (G0 HSSnuwnd et iyeeroy o BNBES Wered s€ededicd nyoLac24 wel |

plate at 2 x 1094cekd ®bRk.80 ko2 onegit,a stts@b«lm shoif o2, dovheuns, after
whi ch HMCL prestalndwt cells

were stinul at ed *41"5 mt“ii’)thé’ “‘”P‘fémg?é“%ga BN %1 F%Ud%maﬁ%f@yiﬁfj‘“ﬁ&‘y%/w GF-1),
or in CC (di r ecGSLCBrivivtchlissteregmmabagd mmaﬁsweer b iCCTVY 30O mvintids beftebrme) Wit h or

W' t hout either cé%ﬂ&eﬁuh%%@i &m&Zut«Rﬁel°@§@ftﬁ@ eﬂgralﬁj«e@‘ e%@'?ln%% CYT387
-treatment. After stimul atlon + treatne §§<S S wergf har vest ed and

f| xed with 2% gEFET 8 HelHeRyHE 1R m‘“%ébsfﬁ N S A ih
per neabi | i s®d wastrhetipet Svrglentyy El0mie ghdach mxe@mmmmamhea%@ﬂs Pafd t he

cell's vere res%@‘@&@@@m& Rrfe %Tﬂéiwggdﬁgp)ﬁmaﬁh%ts E)fEthé ﬁQ)Rd@&ppaﬁ%sfeBD) and
stained for 45 -60 m nutes at. room T)oun ant IH[—SA?%(MS washed

of f and the cely&" % 8@’6?&%8@8O*P?f“‘cé%lﬁesib‘%s%éﬁd‘daé’d ai ?‘@HT“W
10Pr ol i f er at i omimnd i abibhted yithAssisysonocional antiphhhos3 B3I AYS . Smdz Pruol | f er ati on

of CYT387 treat, %\e%ﬂkﬁg}%ﬁ ﬁiﬁ%éﬁ%‘du@b %&se%&&dﬁhl%rtw@'&ﬁu Qﬁ{&%é{“ ned using
vari ous rret hods %':}s descri bed previousl %/ﬂowgfl]g}g roliferation was neasured
t

first using’Cel Vit o6 KERTRE EHREY BT groblvs Brarion Hesay MrS
reagent (Promegaks bnllanipanel 0.0h T8eckVBPBL@Ich iower@witktondedi®it aged X 105
cell/ml in 100 allt'ib(SdJ ((:v\eiﬁ@anﬁ-rabbit Ig HRP {Dako) or rabbit anti-mouse Ig HRP (Dako)) for -2 hours

at room temperature before washing as above. Blots were visualized with Supersignal west pico

ECL reagents (Pierce).

30  Intracellular FACS
Activation of the JAK/STAT, PI3K/AKT and Ras/MAPK pathways was investigated
using intracellular flow cytometry to measure the phosphorylation of STAT3 at tyrosine 705 (p-
STAT3), AKT at serine 473 (p-AKT) and ERK1/2 at threonine 202 and tyrosine 204 (p-ERK).
HMCL were stimulated alone with 10 ng/ml IL-6 + 200 ng/ml IGF-1 or stimulated in CC with
35  HSS5 stromal cells or primary BMSC with or without CYT387 treatment. For CC HS5 and

primary BMSC were seeded into a 24 well plate at 2 x 105 cells/ml and allowed to establish for



15nedia in 96 well plates for 24, 48 and 72 hours with CYT387 (0.1 -5 [1M.
20 [11 of MIS reagent was added for the final 4 hours of treatnent and the
pl at es wewo 20pad9@2 490 nm using a Fluostar Optima pl at @CTAdRer2/00862

Labt ech). The viable cell nunbers of a panel of 5 HMCL that were treated
with CYT387 with and without IL-6 co-treatnent was al so neasured by trypan
bl ue staining and haenocytoneter count. The |1 NI CL NCl -H929, OCl-M1 and
U266 20were then selected for further anallysis. Apoptosis of CYT387 treated
cells was assessed by FACS with Annexirii-V and propidiumiodide (Pl)

stai ni ng. HMCLst hoes, @ftdriv@abh EMCL@fest2idedafith (D3R OUITE 3$WITO (BD)GFercnddeW MM T3B7 t hen
harvest ed and washed .i.n. Annexin ffer. (0O HEPES, M NaCl,.. 2.5 mM
R L e L e T TR

Ar mexi n Buf f er GCorith3tomd qigeneseli W 66 mith efpmet withir @thauhdbe et mékes Yody was

t hen was hedf ?f fc&%whﬂrareﬁinwxﬂ 13 nBButlds e Tado-aelh&t. Wﬂ&fﬁﬂhﬁgkﬁ p&eud@éil t, 'uvgxl
.Annexin Buffer with.62.5.n 1. P i - r.i nd anal yz y FACS.
For e syncr oy s iRy B G 8B AL i ) 5 ARG ACRLYE SR

combi nati on w tPRmMisEYlised v npsthgrol presimpghia Mathafobyvas 2ashaheft 208 thsetls e8ef or e bei ng
harKESt ed an;:l rrasgpaﬁandgxsﬂzlm BAGD), B EPE (D) 6% AHK @maﬂd@taﬁﬁﬁbr zsuTEpl egegt ed
with 62.5 ng/nl Pl (Si - ri . . wer e 30i i at anal yse y
PACS, The plopariitsh b Baral B dRibdy R IR AR SRR ET, Y

t he backgr ound 24edSPBfnd aqgyredeydd (Sel | s. Single drug treated cells were

conpared to co i.?at.i on 1'Vr ﬁuéed cells and synergi smwas cal cul at ed usi ng
Cal cusyn s&fotwggé—éﬁ’émm > o 3 ¢ycling The effect of CYT387
treatment on HMCL céhdvicbyied andhgroterstome aSYiTed rafet M QAendmd«d@/V8BtHour s. CYT387

(1or 5t.TV) chEtl%%tw%Q d@t@%]&@ﬁ%@@%ﬂs ks X@Es@riﬁ@ﬁé%%s@cﬂlé],\’P@ﬁit&@ﬁoﬂ RasPBS
and. resuspended i ndl()O‘ [i)qerPl%B}S._, Cgl |s werg fixed g&t,h 1 m Moft cold 70%
ethanol whi |l e BEFHRESIENSHE ST PRRRUM oFG BEL OhST EStBH et Mo estht i |

anal ysi s. Once (Bibheganplres! vigt@i@olblscteduitinides?.wer® cdentin i flugedhat 500 x g

for 10 m nutses,ndineé, GURBLAAL B4, MBS §ALEHE Wi Yvi-arRyeds anf,d heraes | s washed
in 5nl PBS. After the wer e resuspended 250 - 500 pl of

I nal h.cells were resuspended 250 - 50
Pl RNase 5ot af " BOTHGH P B A QEMTaat fe P RE. Gar kGt 1 gpnr s
t enperat ur e f orfbSanfipiut e befeordi(bebrg) ditaliyded! byrteAGS: paDate’ Wialysis
Al FAGS data wasaculd e enrR7 B EAGEAk by, andHaka. analygl §y done using

E lS ?\r,]\dg ° G? ag h gg; tl\g?}{rg g Itgiggg atm?{ rhéemlchytAgiﬁeteﬂoluntzs%h%tilll‘v?éﬂ 1&&!}{9%5] aC')lC)fi’h;i and ESZ 6% one

20  were then selected for further analysis. Apoptosis of CYT387 treated cells was assessed by
FACS with Annexin-V and propidium iodide (PI) staining. HMCLs were treated for 24 or 72
hours with 1 or § uM CYT387 then harvested and washed 1z Annexin Buffer (0.01 HEPES,
0.14 M NaCl, 2.5 mM CaCl2, pH 7.4) and stained with Annexin-V FITC {Biosource) made up
in Annexin Buffer for 30 minutes at room temperature. Unbound antibody was then washed off

25  with Annexin Buffer and cells were resuspended in Annexin Buffer with 62.5 ng/mi PI {Sigma-
Aldrich) and analyzed by FACS.

For the synergy experimuents HMCL were treated with CYT387 tn combination with
bortezomib or melphalan for 24 and 48 hours before being harvested and resuspended in FACS
Buffer (0.5% HI FBS in PBS) supplemented with 62.5 ng/ml PI (Sigma-Aldrich). Cells were

30  immmediately analysed by FACS. The proportion of P positive cells was quantitated by

subtracting the background death of untreated cells. Single drug treated cells were compared to

combination treated cells and synergism was calculated using Calcusyn software (Biosofi).

Cell Cyclin
The effect of CYT387 treatment on HMCL cell cycling was measured after 24 and 72
35  hours. CYT337 {1 or § uM) treated and untreated HMCL were harvesied, washed in PBS and

resuspended in 100 pl PBS. Cells were fixed with 1 ml of cold 70% ethanol while being



105. 03 software (USA). RESULTS JAK/ STAT signalling is inhibited by
CYT387 IL-6 signalling through the JAK/ STAT pathway is well characterized
in MM celWe 20i1a9do2ndi ng of IL-6 to its receptor induci RGTMKRI2{000462
phosphoryl ate STAT3. The ability of CYT387 to inhibit JAK2 was first
confirnmed by 15neasuring the | evel of STAT3 phosphorylation by western
blotting and FAGS. HMCL (NCI - H929, OCl-M1l and U266) were incubated with
CYT387 for 1 hour before being stinmulated®with IL-6 for 15 mnutes to
i nduce p-STAT3. CYT387 (0.5 - 21.1M inhibited the phosphoryl ati on of STAT3
in IL-6 stinul abeged it L8 aSedte NS tittakaesih PufeAGS{pkk gt entidAyd taad
confirmed by western blotting (Figure 1B). Total STAT3 protein was
unaffected. 20 G ven the i nportance of the BMVE in MM growt h and survival
it was inport artentipecdsitoAbr g &n 1Y pingNT I8 woesti e EicHE R FyoRbEdItaKcessi gnal | i ng
i(n IV;VI ce:jl S i N whelMntshl BN@G\mTﬂﬂé ﬁna\l\@:&k ddumeely\&ehhmb@a hs0 m]gicabi MhBNBC

HS5) an pr| mary. n case 15 m nutes.o 1.h. BM5C
(with or without %m %fflm D) e m l?E’)‘lt“ i %ﬁ h uce p gg%ﬁroerﬁi}l aff Tnoi%%\f% "HFRF3 in
the MM cel | s, mzefh@ fdéat errpor aneous treatment with CYT387 dramatically
25 reduced the %rmugt .of p-STAT3 in the HMCL (Figure 1C). Thus,
denonstrating t 87 is able to prevent STAT3 activation i n MMcells
i nduced by the sol ubllEAGH tdtd wes edyeirddivh BRBCAGScipe i dete Arbsit dandsial so t he
cont act_medi at byl B0GIkARGIRLEY UIEHAN G MM BMEGs VTRt

Pl 3K/ AKT and alling JAK signalling kinases are involved in
many cel | ullzgr % rch led us to investigate the 30effect of CYT387
on | L-6 and | Gk uced Pl 3K/ AKT and Ras/ MAPK signalling i n NCI - H929,
OCl - Y1 and U2 Figure 1D). OCl-M1 showed distinct p-
activation after I L AGKJQ figaplling 1§tnplﬁiﬂd§¥ CORY Hab Sl%ﬁ‘gméih@%}ftf@MSPTy”r educed
by CYT387 cot r e@athw@iit well charfoteging il 1@V cRllsStithsinkdiag bfdh-eitnidueedorprdmfRlg JAK?2 W 66
cel I's which mao}l&sb&wﬂtg $A5] e WORL BI S P iS0TIRE (e LEYELE 0T - AKT and

p- ERK showed o a ‘sm crease in resgonse
stimul ationtSin muﬂmé@evel of S35T3 phosphegglation hWbﬁleﬁmaM%ﬁfét HMHLl(l?InCIHI\/El
The effect of @YIBBCI-MY.1knd U6) wdrdhcubnedoaihlCYAB & off ietoattefore baiag stimasdr ed by

MIS assay at 24,48, ?o?‘i's %%ut@s%‘ {nﬁuc(s Es@%ﬂ_lg? g%@ggg}gs a, Wﬁ%g%@ o8 HMCL ( IL-6

non-responsi ve g enot nd IL-
responsi ve pher ?WévlaUOlANéEA@ méieﬁ Stmatedtﬂ%esa%kawl}%@t%by Féﬁ% (ngurﬂalf%m had
a time and dosendependent waesponse (Rigre@¥) 38l SWAITR piordhi vak tidatievteddn some HMCL

within 24 urs. At -; | tlveto
CYT387 tregzt6 ment. Gzlgn @%%?rlta roé%ﬂ?%%{@ﬂ%‘é@&ﬁsﬁgﬁ% 1{(}?3?1%8@%% over
hours was al so cHadgsEE¥THY C‘l}%ﬂa‘*ﬁ’tﬂla{l‘étw%lﬁtedfgn%}lﬂ%b‘} MMccelly in i g PMB- This
haenocyt onet er wWaki@uiveh @) immBedatisM T (HShenOfinousatichOBdb@tih @ashigisbet ween

I L-6 signalling,; wlanBiBE B gR, 9 of 384 in Lerakion of 3
M (NG Ho2o B ofgs g A Sl o o R b LRSS T %%
and/ or CYT387. SThé3 3 Ny ceflsorticrascatteepoagops Featmertpih &8 &3 Sfelematicailt h or

W t hout suppl erantedttcamnowmt éip-STATAH G/ thd HMEE Figared CCYM38#mOBirhing thidC Y7 was

able 1o reduce g pEaLL e LoDBLoANEL L ALCHL LS BYET I\ i pigsence of

microenvironment and also the contact mediated s1gnalhng provided to MM by BMSC.

CYT387 inhibits PI3K/AKT and Ras/MAPK signallin

JAK signalling kinases are involved in many cellular pathways, which led us to investigate the
30  effect of CYT387 on IL-6 and IGF-1 induced PI3K/AKT and Ras/MAPK signalling in NCI-

H929, OCI-MY1 and U266 cells (Figure 1D). OCI-MY1 showed distinct p-AKT activation

after IL-6 and IGF-1 stimulation that was significantly reduced by CYT387 cotreatment. [L-6

and IGF-1 stimulation induced p-ERK in U266 cells which was significantly inhibited by

CYT387. The levels of p-AKT and p-ERK showed only a small increase in response to IL-6
35  and IGF-1 stimulation in NCI-H929.




151 M, 50% CCl-My1l (0.5 i.iM and 44% U266 (1 i.iM after 72 hours.
Treatnment of HMCL with CYT387 results in an accunmul ation of cells in GQ/M
phase of wbeorelsbeoeycl e The anti-proliferative ePCeaR012/000367387
were further characterised by evaluating the cell cycle of HMCL treated
with CYT387. HMCL (NCI-H929, OCl-MW1 and U266) treated 20 with CYT387 (1 -
51.1M showed a nmarked accunul ation of cells in the G/ M phase of the cell
cycle. This was nobst pronounced in NCl-H¥29 cells (Figure 2C), where there
was nore than a two fold increase in cells in Q/Min the drug treated
sanpl e conpar ed:&ﬁosuﬂﬁﬂlsleafoﬁdraa@nﬁe{ﬁMC(LI e treated control after 24 and 72

hours treatnent. An d pé}g# Ly on was. fo t he CYT387
treated sanpl es - SEE 3?%{)@ %8%911 (%%Hgmi Bl n‘%aaﬁlgaessrecﬁmt#qassay A
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show CYT387 (0.5138% Bhe3 KWL prakfereledvelp progpdilegnedig with Pﬂveﬂlowltﬁupalemmﬁaéwland dose
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g?r Ej|efz]921r Ibngng rcg?ureo r\]lg'n %Hle prl'tlzgeat\:lg 0 n] é/ @9%?2{7 1r81q)1te c@ll ]E)rr(}lef(:r&t?o\ﬁ%y 5(9%{@@’1392’9%’ S een

ef fect of CYT3gM oﬁQ%é?@IMYﬂdOémMﬁrdeWZé@IlIHM)W?@snahOs@ i nvesti gat ed, both as
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30  3A), witha 21 and 52% reduction in viable cells detected at 24 and 72 hours, respectively, after
treatment with 5 uM CYT387 (Figure 3B). To assess CYT387 as part of a combination therapy
NCI-H929, OCI-MY1 and U266 were treated with a range of doses of CYT387, bortezomib,
melphalan to establish dose effect curves for each drug before combining with CYT387 and

measuring the synergy using CalcusynTM software. Dose effect curves generated for each
35  compound (melphalan and bortezomib data not shown) show CYT387 (0.5 — 10 uM) induced
apoptosis in 3 HMCL in a time and dose dependent manner (Figure 4A). CYT387 displayed
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stages of MM that the malignant cells are predominantly CD45+, whereas in more advanced,
drug-resistant disease, CD45- MM cells predominate [28]. Moreover, CD45- MM cells are
considered less IL-6 responsive and express fewer [L-6 receptors than CD45+ MM [29]. Other
30  studies of JAK inhibition have focused predominantly on CD45+ IL-6 responsive HMCL and
while this is a logical focus for preliminary investigation it must be stressed that such target cell
populations represents only a subset of MM cells. Furthermore, patients may demonstrate
mixed populations of both CD45-and CD45+ MM cells [29]. Importantly, we have
demonstrated the effectiveness of CYT387 against NCI-H929, a HMCL considered to have an
35  IL-6 non-responsive phenotype suggesting that CYT387 will be effective against a range of
MM phenotypes, whereas others [19] have reported only limited success against CD45- MM
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20  the bone marrow, measurable M-protein in serum, induction of osteolytlc bone disease, and
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increased angiogenesis in the marrow. Both models may therefore be used to test the
compounds of formula 1b and allow for testing whether the compounds affect multiple
myeloma cell homing before disease onset or after onset of the disease. Using these models, the
effect of the compounds on the levels of serum M-protein may be determined and the effect of

25  the compounds on inhibition of disease development such as reduction of osteolytic bone
disease, reduction in tumor burden and improvement in survival, may also be determined.

In order to examine the effects of the compounds of formula 1b against a human

myeloma, the compounds may be tested against xenograft models of human myeloma in mice.
For these tests, the xenograft models of human myeloma turmors or cell lines may be

30  transplanted into, for example, SCID-Hu or NOD/SCID mice. The SCID-Hu model may be
used to study myeloma in a human microenvironment and the impact of the compounds of
formula 1b on the reproducible growth of primary myeloma cells may also be studied. The
NOD/SCID model involves labelling multiple myeloma cells with green fluorescent protein.
This model may be used to follow disease progression.
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at an early stage of nultiple nyeloma, and (4) admnistering to the
sel ected subject an anount of the conpound of fornula Ib defined in claim1l
ef fecti vawDaoredo@e the viability of said MM cells. 4. TiReThahrdoaseor di ng
to any one of clains 1-3, wherein the subject is treated with CYT 5387
which is
N- (cyanonet hyl ) -442-[[ 4- (4- nor phol i nyl ) phenyl ] am no] - 4- pyri m di ny1] -
benzam de, having the structure shown bet¥w:
ON , or an enantioner thereof, a prodrug thereof or a pharnaceutically
acceptabl e sal twtboeseof 5. The nethod according to claim4, wherein the
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treated MAt CYT 3%? and a second therapeutic agent selected from nel phal an
and bortezonlb rfg An arkicle of manufacture, conprising a container
conprising the conmpound of Rq &, | b defined in claim1l, and, associ ated
with the container, a |abel i|ndicafing treatnent of a subject presenting
with newy diagnosed or rel ap  tipgh Noma | whigh MM cells are
| L-6 non-responsive or have a 4 eno tonprising a
cont ai ner conprising the conpound of |fornu Ia Ib l gd in claiml 20in an
amount useful to treat newly diagnosad or_nel apse iple nmyeloma in
which MM cells are I L-6 non-respor$i ve have a CiA ptenot ype and, in
association therewith, printed instruction teaching a nethod accordlng to
any one of clains 1-7. Ib

wherein

Z 18 independently selected from N and CH;
R' is independently selected from H, halogen, OH, CONHR’, CON(R?),, CF;, R°OR?,
10 CN, morpholino, thiomorpholinyl, thiomorpholino-1, 1-dioxide, substituted or unsubstituted

piperidinyl, substituted or unsubstituted piperazinyl, imidazolyl, substituted or unsubstituted
pyrrolidinyl and C,4alkylene wherein the carbon atoms are optionally replaced with NRY and/or
O substituted with morpholino, thiomorpholinyl, thiomorpholino-1,1-dioxide, substituted or
unsubstituted piperidinyl, substituted or unsubstituted piperazinyl, imidazolyl or substituted or
15  unsubstituted pyrrolidinyl;
R? is substituted or unsubstituted C,_alkyl;
RY is H or substituted or unsubstituted C_4alkyl;
R®is R*CN;
R* is substituted or unsubstituted C4alkylene wherein up to 2 carbon atoms can be
20  optionally replaced with CO, NSO,R', NRY, CONRY, SO, SO, or O;
R'" is H or C,alkyl, or an enantiomer thereof, a prodrug thereof or a pharmaceutically
acceptable salt thereof effective to reduce the viability of said MM cells.
2. A method of treating a subject presenting with multiple myeloma, comprising the steps of
(1) selecting, for treatment, a subject diagnosed with an increase in the prevalence of MM cells
25  that (1) are IL-6 non-responsive, and/or (2) have a CD45- phenotype; and (2) administering to
the subject an amount of the formula Ib defined in claim 1 compound effective to reduce the
viability of said MM cells.
3. A method for treating a subject presenting with multiple myeloma, comprising the steps
of (1) obtaining a sample of MM cells from said subject; (2) analyzing said MM cells for the
30  prevalence of cells that are IL-6 non-responsive and/or have a CD45- phenotype; (3) selecting

for treatment a subject in which the prevalence of said MM cells is increased relative to subjects
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at an early stage of multiple myeloma, and (4) administering to the selected subject an amount
of the compound of formula Ib defined in claim 1 effective to reduce the viability of said MM
cells.
4, The method according to any one of claims 1-3, wherein the subject is treated with CYT
387 which is N-(cyanomethyl)-4-[2-[[4-(4-morpholinyl)phenyl Jamino]-4-pyrimidinyl]-
benzamide, having the structure shown below:

oA

e Y 0

NG
=/ N/ Ny

CN | or an enantiomer thereof, a prodrug thereof or a

pharmaceutically acceptable salt thereof.

5. The method according to claim 4, wherein the subject is afflicted with newly diagnosed
or relapsed multiple myeloma.

6. The method according to any one of claims 1-5, wherein the subject presents with a
population of MM cells in which at least 10% of said cells are CD45-.

7. The method according to claim 6, wherein the subject is treated with CYT 387 and a
second therapeutic agent selected from melphalan and bortezomib.

8. An article of manufacture, comprising a container comprising the compound of formula
Ib defined in claim 1, and, associated with the container, a label indicating treatment of a
subject presenting with newly diagnosed or relapsed multiple myeloma in which MM cells are
IL-6 non-responsive or have a CD45- phenotype.

9. A kit comprising a container comprising the compound of formula Ib defined in claim 1
in an amount useful to treat newly diagnosed or relapsed multiple myeloma in which MM cells
are IL-6 non-responsive or have a CD45- phenotype and, in association therewith, printed

instruction teaching a method according to any one of claims 1-7.



