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APPLI CATI ONS Thi s application clainms the benefit of
U.S. Provisional Application No. 60/861,120, filed
Novenber 27, 2006 and U.S. Provisional Application No.
5 60/904, 138, filed February 28, 2007. The entire
teachi ngs of these application are incorporated
herein by reference. BACKGROUND -OF THE | NVENTI ON
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bone. The breakdown of bone can also cause the level of calcium in the bloodstream

to rise, a condition called hypercalcemia. As myeloma cells crowd out normal cells
20  inthe bone marrow, the production of normal blood cells is also impaired. A

reduction in the number of white blood cells can increase the risk of inféction,

whereas decreased red blood cell production can result in anemia. A reduction in



Multiple nyeloma is the second nost preval ent bl ood

cancer after non- Hodgkin's |ynphoma. It represents
approximately 1 % of all cancer and 2% of all cancer
deaths. As to date, there is no treatnent that results

in conplete and lasting 10 recavery fromthe disease.
Therefore, there is a need for new treatnent nethods

for multiple nmyel ona. SUMVARY OF THE | NVENTI ON The
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Formula [
20 The present invention is based on at least in part the discovery that

compounds according to Formula I can inhibit the proliferation of a number of
myeloma cell lines (Example 1). These compounds may also exhibited inhibitory
effect on the survival of primary myeloma cells without affecting the survival of
other bone marrow cells when bone marrow cells of myeloma patients were treated
25  with such compounds (Example 4). When used in combination with Velcade or
melphalan, these compounds showed additive effect on inhibition of the

proliferation of myeloma cells (Example 3).
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inhibitory effects of conpound A (IC50 in M for
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SUTdbim¥dhind A on the proliferation of XG-3 cells with or without Velcade at a
concentration inducing 10% (IC0) or 50% (ICso) inhibition of XG-3 cell

proliferation.

FIG. 4 is a plot showing the inhibitory effects of increasing concentrations of
compound A on the proliferation of XG-12 cells with or without Melphalan at a
concentration inducing 10% (IC¢) or 50% (ICsp) inhibition of XG-12 cell
proliferation.

FIG. 5 is bar graph showing the effect of compound A on ex vivo survival of
20  CD138" primary myeloma cells from 5 patients with newly diagnosed multiple
myeloma.

FIG. 6 is bar graph showing the effect of compound A on ex vivo survival of
non-myeloma bone marrow cells from 5 patients with newly diagnosed multiple
myeloma.

FIG. 7 is bar graph showing the effect of compound A on ex vivo survival of
CD34" hematopoietic precursor cells from 5 patients with newly diagnosed multiple

myeloma.



of CD34+ hemat opoietic precursor cells from5 patients
with relapsing nultiple nyelonma. DETAI LED DESCRI PTI ON

OF THE I NVENTION 10 "Aryl" refers to an unsaturated
aromati c carbocyclic group of from6 to 14 carbon

atons having a single ring (e-g.- phenyl) or nultiple
condensed rings (e.g. naphthyl). Preferred aryls

i ncl ude phenyl, naphthyl, phenantrenyl and the |iKke.
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20 n-butyl, n-pentyl, n-hexyl, and the like; while
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- 0 -i8dprdpyil, &U@htyaslswﬁotéﬁrblﬁilh%yemﬂ, and the like. Unsaturated alkyls
contain at least one double or triple bond between adjacent carbon atoms (also
referred to as an "alkenyl" or "alkynyl", respectively). Representative straight chain

and branched alkenyls include ethylenyl, propylenyl, 1- butenyl, 2-butenyl,

25  isobutylenyl, 1-pentenyl, 2-pentenyl, 3-methyl-1- butenyl, 2-methyl-2-butenyl, 2,3-
dimethyl, 2-butenyl, and the like; while representative straight chain and branched
alkynyls include acetylenyl, propynyl, 1-butynyl, 2-butynyl, l-pentynyl, 2-pentynyl,

3- methyl-1-butynyl, and the like. Representative saturated “cyclic alkyls” include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and the like; while unsaturated

30 cyclic alkyls include cyclopentenyl and cyclohexenyl, and the like. Cycloalkyls are



propyl oxy, iso propyl oxy, n-butyloxy, iso-butyl oxy,

phenoxy and the |ike. "C2-C6-alkenyl" refers to

al kenyl groups preferably having from2 to 6 carbon

atons and having at least 1 or 2 sites of al kenyl
unsaturation. Preferable al keagl- groups include

et henyl ( CH=CH2), n-2- propenyl (- CH2CH=CH2) and the
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at ons. cifjc - taq 7-nmenbered rmnocycl ic, or
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20  benzimidazolyl, thiazolyl, benzothiazolyl, isoxazolyl, pyrazolyl, isothiazolyl,
pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, cinnolinyl, phthalazinyl, and

quinazolinyl.

“Heteroalkylaryl” refers to an alkyl having at least one alkyl hydrogen atom
replaced with a heteroaryl moiety, such as —CH,-pyridinyl, -CH,-pyrimidinyl, and
25  the like.

“Heterocycloalkyl” or “heterocycle”refers to a heterocyclic ring containing
from 5 to 10 ring atoms. Specifically, a 5- to 7-membered monocyclic, or 7- to 10-

membered bicyclic, heterocyclic ring which is either saturated, unsaturated, or



heteroaryls Iisted above, heterocycles also include
nmor phol i nyl, pyrrolidinonyl, pyrrolidinyl,

pi peridi nyl, piperazinyl, hydantoinyl, valerolactanyl,
oxi ranyl, oxetanyl, tetrahydrofuranyl,

t et rahydropyranyl, tetrahydrop$ri ndinyl, 10
tetrahydropri mdinyl, tetrahydrothiophenyl,
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-S, §(=0-, -S 0)2- - N(R)-, -(=0-, -(=00,
15- (II( =O)'Eh,e tem( ai@)i” as us}(d:l@)'ctxil@ Refprs tgrana oflitheedtove groups (i. e.
bo ej n ifferent an
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R ORE RO, EBIORS - LUORRRI L RIS, BEROY0R,
-OC(=0O)NRiRp, -NR;SO;R;, or a radical of the formula Y-Z-R, where Y is
25  alkanediyl, substituted alkanediyl, or a direct bond, Z is -O-, -S-, S(=0)-, -S(=0),-, -
NRy)-, -C(=0)-, -C(=0)0-, -OC(=0)-, -N(Rp)C(=0)-, -C(=O)N(Ry)- or a direct
bond, wherein R, and R, are the same or different and independently hydrogen,
amino, alkyl, substituted alkyl (including halogenated alkyl), aryl, substituted aryl,
alkylaryl, substituted alkylaryl, heterocycloalkyl, substituted heterocycloalkyl,

30  alkylheterocyloalkyl or substituted alkylheterocycloalkyl, or wherein R, and R,



wi th hydroxy, such as -CH2OH "Sulfonyl" refers to

group "-S02-R' wherein Ris selected fromH, aryl,

heteroaryl, G -C6-alkyl, G-C6-allryl substituted with

hal ogens, ( e.g., an -S02-CF3 group), C2-C6-alkenyl,

C2- C6- al kynyl , C3-Cs-cycl oal kyl7,- het erocycl oal kyl

aryl, 10 heteroaryl, C C6-al kyl aryl, G -C6-alkyl

het eroaryl, C2- C6- al kenyl aryl, C2-C6- al kenyl
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@hs}'cﬁé’f}y gg{?é:‘{oal kyl. "Sul fanyl" refers to
groups "-S R V\,here Ris selected fromH, G -C6-alkyl,

20 g - Coulokylh sfeastd tgui@d“w@ hR’hah@geemz (13 §elgcted #m H, aryl,
- S02- CF3 r ou

C3- ‘@Sefe% rfgﬁﬁlkylhgﬂ&ﬁ@é@él%hﬁtﬁwd “aﬂryhalogf:@ts,émarm ~80,-CF;
Cl- é@@u@l ky-c féﬂéényl @ é@alﬂr}&kl d}%gedéfgﬁ)raM i, fleterocycloalkyl, aryl,

C2-Ch-al ken ‘enyl tero
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"Car boxyl" refers -COOH "Am no" refers to the group
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Ci -ai6A a0k ye- ah@ﬂ&nbﬁftt‘t‘ed with hawgbr@ql Kyl ,anOLsoz-c& group) Cy-Ce-
het roc?)/clo %/ and where and R, together wt
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cyc ?le%?éldlkgp het er ocycl oal kyI and where R and R,

toget her with the nitrogen atom
“Sulfanyl” refers to groups “~S-R” where R is selected from H, C,-Cs-alkyl,

20 Cy-Cg-alkyl substituted with halogens,( e.g., an -SO,-CF; group), C,-Ce-alkenyl, C,-
Ce-alkynyl, C;3-Cg-cycloalkyl, heterocycloalkyl, aryl, heteroaryl, C,-Cs-alky! aryl,
C,-Ce-alkyl heteroaryl, C;-Cg-alkenyl aryl, C;-Cg-alkenyl heteroaryl, C;-Cs-alkynyl
aryl,  Cy-Ce-alkynylheteroaryl, C;-Cg-alkyl cycloalkyl, or C;-Cg-alkyl
heterocycloalkyl.. Preferred sulfanyl groups include methylsulfanyl, ethylsulfanyl,

25  and the like,

“Carboxyl” refers -COOH.

“Amino” refers to the group -NRR’ where each R, R’ is independently
hydrogen or C;-Ce-alkyl, aryl, heteroaryl, C;-C¢-alky! aryl, C-Ce-alkyl heteroaryl,
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to which they are attached, can optionally forma
3-8-nenbered heterocycloal kyl ring. "HC'" neans the
hydrochl ori de salt of conpounds depicted by their

chem cal 10 structure. "N trogen-containing

non- aromati ¢ heterocycle" neang.norpholinyl,

t hi onor phol i nyl, pyrrolidinonyl, pyrrolidinyl,

pi peridi nyl, honopi peridinyl, piperazinyl,

honayplopiiyh ot hyterochtekdkglparaywheré Rtand Ry dfoggtien wich theInitrogen atom

| 0P SRS fenyssh orpsnilty PRy r g RF ey Reerosycloalky

t etgghydr oi soqui nolinyl and the Iike.

"Pharnmaceutically acceptable salts or conplexes" refer

to salts or conplexes of the conpounds dis ]

her ei n. "ARBAPIEY teferstochpasdively shasgedamoum %8 ntybere each R,

f a ) 0@ Qén gﬁql heteroaryl,
sul dygkoakkybor Uﬁrtemhmlmibyh andawhede Rrantlrﬂ’ctogcihcr V_vxalnﬂhe_tnl'rts)gen atom
LT B e et BTt DoPRREkR I yctoans
suadrigni c acid, malic acid, fumaric aC|d, mal ei ¢ aci d,
ascorbic acid, benzoic acid, tannic acid, palnoic

20t S BN 31 S kB B0 chmic

10di ssghf@pd. ¢ aci d, and pol y-gal acturonic acid, as well

as salts formed with basic am no acids such as |ysine

or argipi.ne. 25 Additionally, salts of coppounds
cont ai niNIGOSECSHHARPE | COBCATAMBHE othstsTocyEledi cmeans  morpholinyl,
fu "tHiTo 0119910 u Fst(ﬁx)ohﬁﬁ‘zﬁnﬁ EJ"yﬁ'BHéilﬁ?l prxﬁ&ﬁﬁﬁyl ng hM‘ﬂnEﬁp@ndxnyl
sui t abl e base. arnaceutlcally accept ab
salpipevegimye rmdéompplheraZlbﬁlse whihyRardeingk ds atetrahydropvrmdmyl

ph E{E(F%S’S%ﬁ.)gﬁﬁlll&l jac C&&E@lp(ll ¢ atthﬁg%hcwml ch d;l\ { fjes 1srg[)indolmyl

al k ¥s (esp em

15al I«aﬂrahydroqamhnytete&hhmd)mcscwér&mpgkarﬂlthg/hlceal ci um and 30

o oart o P healty gt Bl S PP ok o s s ghfraplexes

ba&ﬁshémoaﬁda dlbdl@ieblhla@m r@cmﬁp’lés&if@ﬂélﬁdﬁltﬂﬁmclud@ but are not
nor phol | pyridi ne (gerl di ne, picolin
di dwtqsirf@mtamhﬁé ar MitBADSFEaNd¢ SIS Gree hydraﬁhiﬂ@c acid,

2- W@f%itcw{damlﬂﬁm a@ids pRAPRE R Bithy hidHnd8he like), as well as

tri-(2- hydroxye Iy am ne, procai ne,

20di ehigiprpedpuwithdrgnsic 'cwdwnglyas geephanidtdxgliaadididartaric acid,

25

30

der@(xg({lgl% %cf%,@ﬁaﬁ%&& fr.lr'gapfrc a? hsrgaelh%% 1%?93!08%9((': aiac%,%%hzoic acid,

gl uca
tanmc acid, palmoic acxd alginic acxd polyglutamxc acid, naphthalene sulfonic acid,

methane sulfonic acid, naphthalene disulfonic acid, and poly-galacturonic acid, as
well as salts formed with basic amino acids such as lysine or arginine.

Additionally, salts of compounds containing a carboxylic acid or other acidic
functional group(s) can be prepared by reacting with a suitable base. Such a
pharmaceutically acceptable salt may be made with a base which affords a
pharmaceutically acceptable cation, which includes alkali metal salts (especially
sodium and potassium), alkaline earth metal salts (especially calcium and
magnesium), aluminum salts and ammonium salts, as well as salts made from

physiologically acceptable organic bases such as trimethylamine, triethylamine,
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5 collidine, quinine, quinoline, and basic am no acid
such as |lysine and arginine. The present invention is
directed to a nethod of treating a subject with

mul tiple nyel oma conprising adm nistering to the

subj ect an effective anmount of-9a conpound accordi ng
to Formula I, or a pharnmaceutically acceptable salt
thereof. Multiple nyeloma is a cancer of plasma cells.
Themstpaghenapbymhhde ippeeidir®, pigeline; ﬁaydahbﬂyemdﬁé & Nfned by

s Dl R SR S e B i, 64 e bilpmas bi-c-
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patients are typically classified into one of several

20 nyel dvfaltiph r@g@iemess a oanren gfiptasmp e el heastrgg of multiple
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tissye. i nmairnent incluydes per cal cem a, npai_ r ed

ki cﬂ?ﬁﬁlhugﬁewlaﬁh togRbAT shoxysd tméatFSé§rQﬂaestwwﬁﬁqumlvele

nyeh abmehyd ﬁﬁmﬁ&odfqu'tbr@ gesfgdl tT'hQ |cﬁte'ir1¥%10c{@erﬁ1§l\m@ different
indolent nmultiple nyeloma (I MW 25 and Stage

mul St3ge$ accaydingigghe Bﬁ@n@rmahétaamgtswb@ fnyr@wnmanshsted below:

S ner cased murer 1oy cenietl P RO RE SRS e o

I ndol ent  mul tStfHedl: rmfmomg n§/dCNAPAN 819 288 iy diS, Ml lalbumin <
anounts of nonocl onal protein or increased nunber of

pl asna cel | s 3he/dhdneitiseSteae F endtagailDi pl e nyel oma
patients a;e Sgéqncﬁéi\@gggrrﬁégg by their disease

st at us. ase at us deterni ned based on
whet her 1} \tihlappahyMa pai=nad are aghjcatl g clbsifel] intd@teaif el

f the out tients with newy di, d
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yetAdyaporhdtRahpomPphtiedty do 1 Shd\RAYated 6G8h ¥Lfksshd B Bnent or

fall into several categories:
symptoms. Myeloma related organ or tissue impairment includes hypercalcemia,
impaired kidney function, anemia and bone lesions. Asymptomatic myeloma
includes smoldering multiple myeloma (SMM), indolent multiple myeloma (IMM)
and Stage I of multiple myeloma. Smoldering multiple myeloma is characterized by
monoclonal protein and slightly increased number of plasma cells in the bone
marrow. Indolent multiple myeloma is characterized by small amounts of
monoclonal protein or increased number of plasma cells in the bone marrow.

Multiple myeloma patients are also characterized by their disease status.

Disease status is determined based on whether the patient has already received

therapy and if so, the outcome. Patients with newly diagnosed disease are



Responsi ve di sease: refers to nyeloma that is
responding to therapy. There has been a decrease in M
protein of at least 50% 5 Stable disease: refers to
nmyel oma that has not responded to treatnment (i.e.,
the decrease in Mprotein has-pnpt reached 50%, but
has not progressed (gotten worse). Progressive

di sease: refers to active nyelonma that is worsening

(i . mdividuabsorleslsiva gnyl gmaothel msdetbesn tragvd NBatlhgarhOliave

tissue ippair nt.é. In nmpst 10 cases, relapsed and/or
r ef FEEY T er&PgEaAIS‘ tocsﬁﬁerggcaé?ﬁngﬁgr ed to be
progressd V?e@oﬁﬁ@@ﬁiseqs@?ﬂeﬁ??@%?él&ﬁé‘gﬁie igrrtggggﬂctﬁﬁ%fb therapy.

myel oma disease that initially Tespo rapy
but has t hdhelodgubeena decregseioM prptein of PeleaseA0%. may be
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initial therapy,, as well as rel apsed nyel oma that

does not r BOgETIEd (§oteH¥§Blent treatnent. In this
| ast i ns§ APECSre fgh/@ a‘f@éﬁie@é&gﬂggcg zécﬁﬁvggn#ﬁ)é{agt%g{ ib %rsteging%.e.,

rel apsed and Tefractory esent
i nventi on prcerasideM petdindsd forsening atdan @r dssia inpaitmenit}. fin most

b cot - anCHPr SERTEE RHST A eP IR el S R afabPa e

t o For nul aplogressive Hiseqzbar maceuti cal |y acceptable salt.
The multiple nyel oma bej n% treated can be in any of
the stadesReEBidgoreres relpd tamysloama digegsesthat iptially responded to

descri bed aRpye: | -
present | noony bul PashaOsEant ot i, PRIGRS AP be e
or its phatlessifeadtashaving relepseg nfitr initishthtrapy anafte sulssequent

15aI one or ] % mbi nation with at | east one ot her

t herapeuti ¢ "agent used to reduce one or nore synptons

of nul tiel Refaredr9ilseastd eefeRNP GlyORMAGRAMES AGt rtof@d M lifitial
I, or its ég pharmaceutically acceptable salt, can be

adni ni st er BAARBAENTH At PPPIiRYleiea Batriaes netresnpd e subsequent
agent, whi gburedht. RanhRakd ir%ftantzaq}%f?ﬂ?aoﬁxg i Ij]%o' l%éﬂ'gféfreh@o as

a different conposition fromthat” conpri
conpound akedepsell ang reGadonydidease , or its

20
The present invention provides methods for treating a subject with multiple
myeloma comprising administering to the subject an effective amount of a
compound according to Formula I, or its pharmaceutically acceptable salt. The
multiple myeloma being treated can be in any of the stages, categories and disease
25  status described above.

30

In accordance with the methods of the present invention, a compound
according to Formula I, or its pharmaceutically acceptable salt, can be used alone or
in combination with at least one other therapeutic agent used to reduce one or more
symptoms of multiple myeloma. The compound according to Formula I, or its
pharmaceutically acceptable salt, can be administered concurrently with the other
therapeutic agent, which can be part of the same composition or in a different

composition from that comprising the compound according to Formula I, or its



-11- pharmaceutically acceptable salt. Alternatively,
t he conpound according to Fornula I, or its
pharmaceutically acceptable salt, can be adm nistered
prior to or subsequent to admnistration of the other
t herapeutic agent. A conpound-atccording to Fornula 1,
or its pharmaceutically acceptable salt, can be

adm ni stered through 5 the sane or different
adnpharmbadceaticably accaptablasaltt Adteobativelyt the mampmddmcagdhig.to

Suc eutic a an be che apeutic
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eto 10515 T®ftarabi ne. In a specific enbodi nent, a
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us eﬁnémtincaahnuahe cmclwphdrsphmhmlhadwmmamaéoaunbdrdomée

SyriRa i B o B RGP et g a S Crbodeh 'S

Exaémh n@hccdHROI0t Forulal I 6F RPsHakh Sceatillly ab&fpltaweesahu&, used in
not Iim t ed to bi sphosphonat &s, growth factors, 20

ant §osRatien Wi kerezonaid, (Vakad%laallrg@saﬂaes spEitEmgneagliment, a
15a”téo§\1rp%‘ﬁh& §ccoﬁ§+¢%%§%k 3r oL nzy?&ﬁﬁéangiféﬁfafp‘gab% salt, is used in

Benzy peni c peni

2- pmmhem@tﬂonp\emmclbhalm I\I- heptyl peni CI I'1in,
phenoxynet.hyl penicil | net hicil

phenoxy TR RERL LR ERENSLL ol Lt VLI GLId e
FI L@h@s@ﬁg dd ddenplibtdis lof fuitiphrRiyslokal ExaPRs o€ bigpbhlive

Cyclacillin, 25 Carbenicillin, Ticarcillin,

Pi peFraBsuticiagent pqlydei byt not linved o disphesakonaless BTavth &astors,

20Andérﬁggjtllc%]|dﬂ)rem§emagng§,g95g n and derivatives thereof
(e.q, al ot hi n, Ceplapirin, Cephacetrile,

Cephazol m;ﬂfan@baohcs @épﬂmmdﬁardeugsmefnadhm&elg Benzyl
?&;tnlgﬁl P- & OKY l"t;e%zyl@ee nc% 1o, ngennted@dsl ?niClQ :he’ptyl penicillin,

Cef;ﬂrenm&&hyl peditilin, Phemsthibidikg Methiailin, Cafaoidl, A oxeillin,

Ceff.)lcioxacxlhn I: ucE)xamHmonﬁafcﬂhn Ampicillin, Amoxicillin, Cyclacillin,

25  Carbenicillin, Ticarcillin, Piperacillin, Azlocillin, Meczlocillin, Mecillinam,
Amdinocillin), Cephalosporin and derivatives thereof (e.g, Cephalothin, Cephapirin,
Cephacetrile, Cephazolin, Caphalexin, Cephandine, Cefadroxil, Cefamandol,
Cefuroxime, Ceforanide, Cefoxitin, Cefotetan, Cefaclor, Cefotaxime, Ceftizoxime,
Ceftrioxone, Ceftazidime, Moxalactam, Cefoperazone, Cefixime, Ceftibuten and

30  Cefprozil), Oxolinic Acid, Amifloxacin, Temafloxacin, Nalidixic Acid,

Piromidic Acid, Ciprofloxacin, Cinoxacin, Norfloxacin, Perfloxacin, Rosaxacin,

Ofloxacin, Enoxacin, Pipemidic Acid, Sulbactam, Clavulinic Acid, B~
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30 Cefprozil), Oxolinic Acid, Am fl oxacin,

Temaf | oxacin, Nalidixic Acid, Piromdic Acid,

Ci profl oxaci n, G noxacin, Nortloxacin, Perfloxacin,
Rosaxacin, Ol oxacin, Enoxacin, Pipemdic Acid,

Sul bactam C avulinic Acid, 13;212- Bronopenicillanie
Acid, 13-Chloropenicillanic Acid,
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As used herein “treating” includes achieving, partially or substantially, one

25  or more of the following results: partially or totally reducing the extent of the
disease; ameliorating or improving a clinical symptom or indicator associated with
the disease; delaying, inhibiting or preventing the progression of the disease; or
partially or totally delaying, inhibiting or preventing the onset or development of
disease.

30 A “subject” is a mammal, preferably a human, but can also be an animal in

need of veterinary treatment, €.g., companion animals (e.g., dogs, cats, and the like),



t he di sease; delaying, inhibiting or preventing the
progression of the disease; or partially or totally

del ayi ng, inhibiting or preventing the onset or

devel opnent of disease. 30 A "subject” is a mammal
preferably a human, but can aljso be an animal in need
of veterinary treatnent, e.g., conpanion animals

(e.g., dogs, cats, and the like), -13- farmanimls
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naceutlcals ch are described in

partlcular for the treatnent of aut oi mune di sorders,
i nfl anmat ory di seaseR3 cardlovascutar di seases,

i nfectious di se&szes strokd mr),canger. 19 In said
compounds accor O~ or rch include its
pharmaceutically a cegéggle sal t ther of , tWe
substituents are, WS: is either an

aryl or heteroaﬁ/ o;ﬁ‘flon [ 1y Substituted with one to
four substituents |ndependently sel ect ed fron1R7 R2
i s hydrogen; 15 R3 is either drogen or | ower

R4 i s, Saif @mun%ﬁaﬁ@élowdn@e\ﬁ 17y @@P@l&béanwavﬁals Inc.),
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4, inflammatory diseases, cardiovascular diseases, infectious diseases, stroke or cancer.
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20

In said compounds according to Formula (I), which include its

pharmaceutically acceptable salts thereof, the substituents are defined as follows:

R' is either an aryl or heteroaryl optionally substituted with one to four

substituents independently selected from R’;
R? is hydrogen;
R3 is either hydrogen or lower alkyl;

R* is, in each instance, independently selected from the group consisting of
halogen, hydroxy, lower alkyl and lower alkoxy; and wherein n is an integer from 0-

4,

R’ and R® are the same or different and are independently selected from the
group consisting of -R®, -(CH2),C(=0)R’, -(CH2).C(=0)OR’, -(CH,),C(=0)NR’R",
-(CH),C(=0)NR’(CH ,C(=0)R®, -(CHQ).NR°C(=O)R'?,
((CH»);NR"'C(=O)NR’R'®,  -(CH;).NR’R'’, -(CH),OR®, -(CH2),SO.R’ or
-(CH,).SO,NR’R'’; and R’ and R® taken together with the nitrogen atom to which

they are attached to form a heterocycle or substituted heterocycle;



R3 and R6 are the sane or different and are
i ndependently selected fromthe 20 group consisting
of -R8, -(CH2)aC(=0) R9, -(CH2)0C(=0) OR9,
- (CH2) aC(=0) NROR10, - (CH2)aC(=0O NR9(CH2)bC(=0 R10,
- (CH2) aNROC(=0) R10, - (CH2) ahR4C(=0) NROR10,
-(CH2) aNROR 0, -(CH2)80OR9, -(CH2)aSCcR9 or
- (CH2) , SO2NROR10; and R5 and R6 taken together with
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RibtRIR: or Nﬁ%@nmted H&%@Qcy@bﬁ%gl N8 & s stiined Qpaﬁsubstltuted
- NRBC( =0 (CH2) bR9, -Q(CH2) bNR8 and substituted or

un8lwwhi t ut ed heterocycl oal kyl fused to substituted or
unsubstituted phenyl; 10 R8, RO, R10 and R 1 are the

10 sanme oRsdipf fereply and, dl@rtﬁe %Em@%hdlf%t‘éHf L& @fe at each occurrence
i ndependent’ly selected fromthe group consisting of

hy thdopendentlyl kelecteds ditost itheugrotp cahiisting off hydrogarh sl usubgtituted
ar al kyl anyl., .suhs I , )
N L Ty S —

al kybstiritelr OCerelt@a:iylciankyand ilibdletdrodyetbalkyl and substituted
al k% eterocyc% IkyI 15 or R8 and RO taken together
YihsrosyelRplsYh at oms to which they are attached to
form a heterocycle or substituted heterocycle; a and b
15are ther b RY tatted {dpedet with thedtemak afatto Gt thepee attached
[ ndelpendentl sel ected fromthe_ group consisting of
orm a hgtegpcygle of substityted hgteragydeioccurrence 0, 1 or
2 20 In one enbodiment of the inventi on, Rl is either
a substidndtiedreOthe WASE RS tdiffarb@Candadry lat @échh@&cﬁfr@ﬁde)’ﬂndepcndently
Wen R is substituted, it is substituted wth one or
mosdected fsemithqzraus copsisting at Bel éws oPf:mdr abl y, when
substituted, R is substituted with a hal ogen,

sul f onylg ﬁreaé%cfcgf}@ﬁ@ed}? 1 or2.

wh

20 In one embodiment of the invention, R' is either a substituted or unsubstituted
aryl or heteroaryl. When R! is substituted, it is substituted with one or more
substituents defined below. Preferably, when substituted, R! is substituted with a

halogen, sulfonyl or sulfonamide.

In another embodiment of the invention, R' is selected from the group

25  consisting of a substituted or unsubstituted aryl, furyl, benzofuranyl, thiophenyl,
benzothiophenyl, quinolinyl, pyrrolyl, indolyl, oxazolyl, benzoxazolyl, imidazolyl,
benzimidazolyl, thiazolyl, benzothiazolyl, isoxazolyl, pyrazolyl, isothiazolyl,
pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, cinnolinyl, phthalazinyl and

quinazolinyl.



I n anot her enbodi nent of the invention, R is selected

fromthe group 25 consisting of a substituted or

unsubstituted aryl, furyl, benzofuranyl, thiophenyl,

benzot hi ophenyl, quinolinyl, pyrrolyl, indolyl,

oxazol yl, benzoxazolyl, im dazel.yl, benzim dazolyl,

t hi azol yl, benzot hi azol yl, isoxazolyl, pyrazolyl,

i sot hi azolyl, pyridazinyl, pyrinidinyl, pyrazi nyl ,
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In another enbodi ment of the invention

S uBSi R 67 SHhsGHHRR Or ks tuied phonsh Slisndh ig ageubsitited aryl
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substituted aryl, the aryl is substituted mnth one_or

nore substituents deflned bel ow, Preferably, Ri
is a sdrferablys avhenrRy| is & substitedhanilt mlwubﬁttnﬁeca With a halogen,

Shﬁé‘ﬂﬁ%ﬁ’emg‘@%ﬁﬁ gyl or sul fonanmi de. In another

e invention, R5 and R6, taken together
with the nitrogen atomto mhlch t hey are attached
f or m alsannsherembedinent ofthe byventon, & and RS, taken together with the

nit n td c het.e
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su batolgt:mb@rdamm gummab@hattdheﬁiod)hieo pRfghisll isubstituted or

substituted 10 or bstit ted rroI i no

s usgwbﬁte&l@a BRtiowbar Se'mt w.sv lf%?%@}omcgﬁ%%wl §ebsftuted
1p0r oywbﬁwtwbﬁ%lmxwyn Quwﬂtute@yxb&khw&ﬁéd rrohdmyl substituted
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unsubsti t ut stituted
unsonspiptratiegl, B\distlmtaﬁmm:pyubsnmtadyiydamuimst iststiededor
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15 UnsetiaBydrbpiirBaididyl, aaedtitatediyt unsabeisbted bit26lidihyl, substituted or
unsubstituted indolinyl, substituted or, unsubstituted

i SBPS(Y(H’@H“PWQ |th]az‘9]|1ggty},tsa?sé1&1t%c} o ynsubstityted, indglinyl, substituted or
t eLAGBYALRA MM oliRY sﬂ:"shtu&ldklﬁthd&@t@te@rtet%HQyﬁﬁinEHﬁﬁ@r

tetrahydroi soqui no I nyl R6, taken
tog*ehShmted/ﬁrtqnswhsétwtﬁdttpw@drmoammbnwm| ch they are 20
att ached forn1a substituted or unsubstituted

pi per azipyl S and Lﬂgséa'k%“tfﬁqt}‘%l: W1HP§1@§§{§ it 86; e to which they are

pi peradi nyl or a substit uns tu e
20 rmapmhbcﬁ nidrm tahesubsumsdl but eupstipgediz pipylazinglibst isthstieded or

n or .SY i tuted tphol i nyl iS. bsti t,u
i BB MR dRhoor vl SHRERY  rokralunid HobiED, e
substltuted piperazinyl, substituted piperadinyl or substituted morpholinyl is

substituted with one or more substituents defined below.

Preferably, when substituted, the substituent is alkyl, amino, alkylamino,

25  alkylether, acyl, pyrrolidinyl or piperidinyl.

In one embodiment of the invention, R?, R and R’ are hydrogen, and the

compounds of this invention has the following Formula (II):



Preferably, when substituted, the substituent is

al kyl, am no, al kylam no, 25 al kyl ether, acyl,
pyrrolidinyl or piperidinyl. In one enbodi nent of the
invention, R2, R3 and R4 are hydrogen, and the
conpounds of this invention hag-.the follow ng Formul a
(I1): -16 O eNW I s RNNRH In a nore specific
enbodi mrent of the invention, R is a phenyl optionally
substituted with R7, and having the ol | owi ng Fornmnul a
(1r1r): O /I NCR Rs (Il NR7 HS5 [n stédl a further
enbodi nent of the inventT™on, 3 e para
position of the phenyl rijng , epr e€gent ey the
follow ng Formula gIX)™y FNEN (V) HR7

In still a further enbodimerd of the invention, in the
anilinopyrinidine derivatives IS conpound A

1-(4- n i m din- 2-y I amin
benzo§/ ér@rsgfp c ]_e 05 %?%afﬁo‘h% m\G:anr@ 1S a plcq)lnyl optionally
substituted with R”, and having the following Formula (I1I):

\)\
R [
N/ N

R7

In still a further embodiment of the invention, R’ is at the para position of the

phenyl ring , as represented by the following Formula (IV):

B

le (v)
gy R

H
RT

In still a further embodiment of the invention, in the anilinopyrimidine
derivatives is compound A : 1-(4-{4-[4-(4-Chloro-phenyl)-pyrimidin-2-ylamino]-

benzoyl}-piperazin-1-yl)-ethanone.

o]
Sy N/ﬁ
4¢L\ L\,/“
N N

Compound A

Cl



Cl JD Conpound A -17- In another enbodi nent, the
invention is a conpound represented by Structural
Forrmula (1), (I11), (I'11) or (IV) or a pharmaceutically
acceptable salt thereof, provided that conpound A or
a pharmaceutically acceptable galt thereof is

excl uded. 5 Conpounds according to Fornulae |I-1V and
conmpound A can be prepared by nethods described in WO

02/ 4617 Yn Arothdr Shrddimdnb ahdReentionGah Sohpsund réfieseatddibye
contents of which are incorporated herein

b
r efSépeied Formula i, @noldd) erehy’) on %@ma@aeﬁeééfalbécwtable salt
it [ gﬁ%ﬁ%f #g@ﬁe@ﬂﬁpfq}ﬁywixgd%spe{) Ma*eﬁticgﬁré@p@aﬁle sd thereof is

ceutica ceptable salt, one or In
coredtlnd¢d.on with 10 other therapeutic agents, is

sunder 8010l o IRl 200 B ARSI e

Forbyth@hdds describk in WTRO2YA6EUL AT, qBighalatRanicbliel Sk the entire
al one or in_conbinpation wth other_ therapeutic
agéanentsjo whishgreingerpeyatad egiin By ssfensnece) |

transpl apbad &fbbdifeROMR QH!E}@ct%‘éﬁ%&f@a{ég viifh a ERhpB4h& adoording to
or its pharmaceutically acceptable salt, alone or in

corfiormualail oo iiphrmiBewidally acdspiablsealti alonegenn sombinatien with
IOUSGOgIée% e?eppe{l&? %Ceg{sg{g u%ﬁgrrg?#l?xx récﬁatgo?ﬁqg%rs hgnakg{ﬂgf embodiment,

bur pritor emc ctransp

anahd@ibjeeibaink wentwithtd@ngwhhéatcording togFdrmebi [, ot th a
conpound accQrdin o Fornmula 1, or its . .

o AP REERIoGLY PPePiab B SpbTE dh FOmPRg Wb pijer therapentic
conRERatis AprépadticatBes sttReRRAHP MmtR AN AScorhSound according to

undergoing a stemcell transplantation. 20 Wen a .
corfounls lawrdismirmepcewiqally aeqeataple sglt, gleng or in combination with

<ph j I ]

1o BRI, 2abnis T B & o Horibe? (BAFE B Hidpoo the tumor
solbwateapriooto dten atld sraxsplankeiooo fpanotittr ambodimeot, the subject
i n¢l uded.  "Spl vat es" refer,.t rystalline forns ..
whdetiEiaL IR aEShE ud Fedtinedo FRIBHAL koS ah R eyisaly
Cr gt eptableddaltl @6ndlot ih REmbidaped ithiottRt thefhpeGid a@h®, Wddergoing
i ncl ude water or nonaqueous solvents such as ethanol,
25 3 $Op FIpEMSPIaNBRRI, acetic acid, ehtanol anine, and

20Et CAc.  SPhaAd Einpotli8 h&loRdin® Bérnuta 1 BEitSplaeMeutically
mol ecul e incorporated into the crystal lattice, are
t y picecsitabje satefs@pmed ot depigted by shruetussit isty be nndesstporkthaidrelvates
stof %%%@E b g cmﬁgﬁﬂcﬁﬁ'e aRo Welnlgeds “Solvates” refer to crystalline forms
wherein solvent molecules are incorporated into the crystal lattice during
crystallization. Solvate may include water or nonaqueous solvents such as ethanol,
25  isopropanol, DMSO, acetic acid, ehtanolamine, and EtOAc. Solvates, wherein
water is the solvent molecule incorporated into the crystal lattice, are typically

referred to as “hydrates”. Hydrates include stoichiometric hydrates as well as

compositions containing variable amounts of water.

Furthermore, the invention provides pharmaceutical compositions
30  comprising a compound according to Formula I, or a pharmaceutically acceptable

salt thereof, as active ingredient together with a pharmaceutically acceptable carrier.



conposi tions containing variable anpbunts of water.
Furthernore, the invention provides pharnmaceuti cal
conpositions 30 conprising a conpound according to
Forrmula I, or a pharmaceutically acceptable salt

thereof, as active ingredient gogether with a

phar maceutically acceptable carrier. -18-

"Phar nmaceuti cal conposition” neans one or nore active

i nEr edi ePl}qa%ma@I&dczﬂmembsmmf"enédﬁsbhc bngmgcaicevd \Aﬁgfdﬂaahts and
make up the carrler, roduct I ch
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5I ntg %ﬁ%ﬂé?%?fr?& &H‘%a émceu gactions ol??ntelja rn%%l erx]é ?1’ pre of the

Acc conpositions
pr eégpeedierits) \Ae;nbndmgly, eincolrpascudcy conpmdisdsiod Itherf&ebbnbmvenll on

adm xi ng a co ound of the present inventio
phﬁ’r‘?ﬁir&g‘é% ° EE’%HF’QB b @’BW’?&’e"r comppund 9 éﬁr‘fﬁe%‘gven“o“

i n@h&@?hmbm;ﬂi&eﬁ%lé dkier.for oral, rectal,
t opi ca 10 parenteral (including subcutaneous

I nt r amusggslb@hposditfhs it ERUBRAPES I on QGHERE for(d?ﬁhﬁe'aﬁl Bsdal,
pul nonary (nasal or buccal inhalation), or nasal

10 adwhrghisral Gnfloding subaukrpags, irremyssdarsaridiinlstvenpen)s esulan
2P¥?;%:t1¥a?rglc %%Ené{\“la'%gﬁ‘é‘ﬁ%? Bu Qi f’crj.ﬂﬁag&g Ud a@aﬁ%d %ﬁé’uea'ilphy

condi'tions I'ng treate ture
t heltlxmigh vtee mns; setbibdntoute ifilaey givay cise vat mleprmdemt thy nature and

presen Lt dosage form and prepared by any of ..
PSRt hSerant BRRE T Th BT uR SRR Srnp HedPingfdient.

pr aaky fa be S@ﬂveﬂleﬁﬂﬁptk@&ﬁccﬁ&%h@bﬁ@etf@mfﬁﬂ repdrad by 88/of the
be conbi ned as the active ingredient in adm xture

ISwi methpds pgHriaewntin thg arcfmhp@aciccor di ng to
conventional pharmaceutical conpoundi ng _techni ques.
The car i1 Riactipgl useak eoapayngdeaccarding & forgrulg beangbe “combined as the

de Q&W%' 19&e&9ntt 11? %%%Q&‘EQCQNHH;{ gﬁ%g&hg&il g@ﬁxeF F&z){(ﬂﬁ

t
adm ni stration, - or parentera d’d.
i Nncommeahonsd )aharmacqsmeﬁammpgumdleg ohpgsist iThasarfier map taekb a wide

dosa phar

o vy 8p s Bnfing oATpd Tor o REPRPRGE i o8 Ul fison,
200i leg,, ctdl 00 baresteral (iavlading dntrgemius). Ip pepatngthe ¢empositions for

|C|O:3€ﬁr :gg%gg ggpbge flql)b?gtﬂe tg?}falll })I e aclfegqlthg)epnaqﬁiﬁﬁc asnga)g {)e grrnglloyed such as,

SUSHeREn ﬁswat%{ ik cofs, 8 a&@ﬁdﬁ, 'ff&@@mn%oe{geﬁ@r ﬁﬂe%ﬁat?v‘% Roloring

as starc sugars, 25 mcrocrystalline cellul ose,

di lagenis @d t§¢ h’lfmlndhﬁ? erge afjexal quif prephratines sudbiasdfer sxample,

suspensions, elixirs and solutions; or carriers such as starches, sugars,

25  microcrystalline cellulose, diluents, granulating agents, lubricants, binders,
disintegrating agents and the like in the case of oral solid preparations such as, for
example, powders, hard and soft capsules and tablets, with the solid oral

preparations being preferred over the liquid preparations.

Because of their ease of administration, tablets and capsules represent the
30  most advantageous oral dosage unit form in which case solid pharmaceutical carriers

are obviously employed. If desired, tablets may be coated by standard aqueous or
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di sintegrating agents and the like in the case of ora
solid preparations such as, for exanple, powders,

hard and soft capsules and tablets, with the solid

oral preparations being preferred over the liquid
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or orange flavor. A conmpound according to Fornula I
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25

30

hy e Qedywiik @E&ﬂf&ﬁn't hklltha@ hy&o&?-@ftﬁiywéﬂul@&n Bisp@sibRs can also be
prepared in ycer o] %UI d pol yet hyl ene gl KCOlﬁS g
mi REAPAEY i E'é!F%”@’f “HH‘chOXse sisngetyeolraat marprSdheretiipays. Under

of o?chﬁ’e{r?ggncﬂt'?&ls%?%ratog QA& ukY, AR AlehBASorkBhAIT A Freservative to

preservative
prevent the growth of microorganisms.

The pharmaceutical forms suitable for injectable use include sterile aqueous
solutions or dispersions and sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersions. In all cases, the form must be sterile and
must be fluid to the extent that easy syringability exists. It must be stable under the
conditions of manufacture and storage and must be preserved against the
contaminating action of microorganisms such as bacteria and fungi. The carrier can

be a solvent or dispersion medium containing, for example, water, ethanol, polyol



prevent the growh of m croorgani sns. 25 The

phar maceutical forns suitable for injectable use

i nclude sterile agueous solutions or dispersions and
sterile powders for the extenporaneous preparation of
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It will also depend on the degree, severity and type

of “effestize amon” phthesreandageni vall dapengion|thaepapf druggsed. The
R L e e
t her apeétdompmyadigcoating to Formula I can be administered at a daily dosage of
25  from about 0.1 milligram to about 100 milligram per kilogram of animal body
weight, preferably given as a single daily dose or in divided doses two to six times a
day, or in sustained release form. For most large mammals, the total daily dosage is
from about 1.0 milligrams to about 1000 milligrams, preferably from about 1
milligram to about 50 milligrams. In the case of a 70 kg adult human, the total daily
30  dose will generally be from about 7 milligrams to about 350 milligrams. This dosage

regimen may be adjusted to provide the optimal therapeutic response.



"effective anmount” of the second agent will depend on
the type of drug used. The effective dosage may vary
dependi ng on the node of administration. A conpound
according to Fornula | can be adm nistered at a daily
dosage of 25 from about O.21-.pilligramto about 100
mlligram per kilogram of animal body weight,
preferably given as a single daily dose or in divided
doses tThe noeritiox i iIheisated bylty, folddwing esamsplad whidh ared e ggended
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huBXRERIMENTgtal daily 30 dose will generally be from
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10 ;éﬁo@? . EQFQ ad eg at glle%eélhmﬁ %??%ng&glte %‘r?\g}h%éél) lrﬂrﬁ:shas%mque
ad ;ilmﬂxoadplctemd Pﬂe@uchmmgrmfcs thaemeke it possiblEscperiodically chﬁsk their
has un| que phenotypic and HLA characteristics that
makEniY- possible to periodically check their
i dent i t Yhe foNewiny detiviineg weed dbtdihetkia Byl einadtiairaer): XG-B, XG-2,

XCRA3 0 1 X 487, 36 1%, K5 KO R M@ 10, K6-20. (zhang

15(29%9'199415{e§bu1§§0u ez3a99fl9985¢eb0w ssou, et al., 1998)
RPM 8226 and L363 | i nés were purchased from ATCC.

Cel | Pr B\PMI&%ﬁtandrlﬁ@@a&l livgreverrmutstpsed figar ATREr vest ed
in the exponential growth phase (at day 3 20 after

cul ture passage when the cell concentration is around
5 K)ell%ol(feiahsdmss)ay CeI s were washed tw ce, cultured

for 3 hR/P e?oma ce s were 4acr)veas{1e% ¥ éeﬁ%ﬂen\{\l%sgromh ;‘)IHase (at day 3

20 after culture passage when the cell concentration is around 5 x 10° cells/ml). Cells
were washed twice, cultured for 3 hours in RPMI1640 and 10% FCS, washed twice.
This makes it possible to remove cell-bound growth factors (in particular
recombinant 1L-6). Then cells are plated in 96-well flat-bottomed microplates at
various concentrations depending on their doubling time:
25 e 5x 10° cells/well in 100 pl for the cell lines: XG-1, XG-7
o 10* cells/well in 1000 ul for the cell lines: XG-2, XG-4, XG-6, XG-11,
PRMI8226, 1363
o 2 x 10*cells/well in 100 pl for the cell lines: XG-3, XG-12, XG-13, XG-
14, XG-19, XG-20
30

The culture medium used were:



This makes it possible to renove cell-bound growh

factors (in particular reconbinant IL-6). Then cells

are plated in 96-well flat-bottoned mcropl ates at

various concentrations depending on their doubling

time: 25 5 x 103 cells/well _is3 100 | for the cell

lines: XG 1, XG7 104 cells/well in 1000 | for the

cell lines: XG2, XG4, XG6, XG11, PRML8226, L363

2 x 104 (ceppisi Vo) 100)@ Ft@oanélo § %mtl B?ILQ@'f r X6NexG-¥Xa8.3, XG-
XG 12, XG 13, XG he cul ture

medi um used )(,@169)((1 ZLXG 1F1>RN518?4@(G-1@9/X@€I§ X6u2Qcdls

ng/ M of 1{.- X G 2, XG 6, XG 7,
XG1 1, xci‘i‘g‘};%af?&%&?%ﬁ'ﬁé%%%g% 5 % VI VORO

and 0. 5-ngmﬂ/m@o@naoro%@eséfompmszzlaamL@é@c@lﬁd 10%
FCS for RPML8226 and L363 cells 5 The diluted

Sconpounds, DMSO or control cul ture nedi um were added

10

20

30

in 1007 ﬁf utel g?lﬁf)@lrfds %Nﬁ@eo&gkfrbllrﬁitur-g%&ﬁurg l\'J\/e&é'éicfaded in

wel l's were one one comnpoun tion an
ex 60 inhatrths star o theenbutewiTheee(cui tnil wcylsswexe darletfar eneeimpound
for ound di cul t

t o5 EERYR A 5 e B e ey M5 F S el ff ome
0. 2ompouref dilutiohj. at ed t hym di ne were added in 50 pl of

RPM 1640 and 10% mere then extracted with
a cell & wefeoqultaf%ﬁ f?lﬁ‘&ﬂ%ﬁ.l@ﬁﬁ@%ﬁe@rep@?ams eﬂthﬁfaglture 0.5

det, g ¥ Bﬁgltéd%kggld%et\ﬁér@ a8&®dlin %Q l;hn ToERPMAM GULAHI 199, FCS. Cells
toxicity of O was eval uated by addi ng a DMSO group

15 wmmthan ektragtadeitihg gHbenlleivs@dba tymidmeiinnoryoratgavas
8(%%18%%&9 gﬁ &Qﬁer compound) . Stock sol utions
an

Bexanet hasone (10 M) were
pr epar ed\ pmm@hﬁﬁk:d&eﬁ@l\dﬂ@mammmw adidingtacldMS® group

15 o CEATIA TORENSHPVER LGB 11 HaIOYSRssrermapdggyo th
an@ompound).
Stock solutions of Velcade (3mM) and Dexamethasone (10 mM) were
prepared in DMSO. These compounds were diluted in RPM11640 and 10% FCS —
VELCADE (1 pM final concentration) and DEX (10 M) final concentration) — and

were used as positive control for myeloma cell proliferation inhibition.

2 Detection of apoptosis of myeloma cell lines.

Apoptotic cells were detected using fluorescein isothiocyanate-labelled
annexin V (FITC-annexin-V, Boehringer Mannheim). Annexin V has a high affinity
for phosphatidylserine present on the outer cytoplasmic membrane of apoptotic
cells. Cells were washed, labeled with FITC-annexin-V according to the
manufacturer’s recommendations and analyzed with a FACScan flow cytometer

using Cell Quest software (Becton Dickinson, Moutain View, CA, USA).

3. Measurements of the cell cycle of myeloma cell lines.
The cell cycle distribution of the cell lines was assessed by flow cytometry

analysis by propidium iodide (PI) and bromodeoxyuridine (BrdU) double-staining,



20 were used as positive control for nyel oma cell
proliferation inhibition. 2. Detection of apoptotis

of nyeloma cell lines. Apoptotic cells were detected

usi ng fluorescein isothiocyanate-|abelled annexin V

(FI TG annexi n-V, Boehringer M2dnhein). Annexin V has a
high affinity 25 for phosphatidyl serine present on

the outer cytoplasm c nenbrane of apoptotic cells.

Ce ThityvatrRtes@sfvedstoppibg theduirintehBRIUTQ0aiMpwee-added to the cultures
according to the manufacturer's recomrendati qQns angl
anand then th aells averepolestrd by 650iE {Rgatin, sfasheddwing ieahgsphate
Q'I 1 inD) . ' . t% erature.
e e ) SO BT T BRI o feh s L it Sper
celAfter twesashEhevitheBS, cgltd werdiresuspended iordOgfL ofiN £l 0.5%

RSB M PR P Bt
?0 YRloGersl 8 @érggfduﬁa%% ré@kﬂe&ﬂedﬁn@%% srefoah®t sidpppietgborate to

he cul ture, were added to the cultures
anaettralize theaeamtionswesbed twiot WabtRRP, By S¥ehven iy aed aubated

S S PRBRDF PRS0 S e AP s, e
t e@@@sr@t:ﬂérr@su_speﬁg%@lf? ftofoqxsnﬁl@tf_lﬁ‘@, 00 EH TRBE 2@ edutsinivgn e pg/ml PI.

resuspended in 0 ' 0.5%5 Tween 20 and,,
10i ndiedtuetsg@cerphbik b4 @rdupard Fle2-deRBrwrre applpged prRe FACScan

el R e 8 O e TR DRRPP D or e 10

neutralize the reaction, washed twice with PBS, 0.05%
Tween 20, and | ncybat ed with 20 L of anti-BrdU-FITC
( B Bi oXYBHEUA it er two additional washes, the

cel I's Waiog e B pORAER Cthe Mcaf Grittatéd thiBRlindinOa Yorhviess(mz@n
containing 10 sg/m PI. 10 The fluqrescence of FL1-H.

15( Brvalyes detgrrined an thege) cujjureavellsa MseRloG agamalciae Jpsarihmig
cyt S tBRICK @ exponential regression,
Di C%Hﬁ%ﬂ%ﬁl&%ﬁ ngthg}tnl{ps?ﬁi %'the%%geﬁ?{e? k For eac h? . ¢
ex peliiclveas detetnenerbening the cortcatatiany defining the inhibition response
i ncor paratjons an ., 15 val ues determ ned on three
cul® y%é% ?%ceé\tgﬁl %) otted against the I ogarithnic _
concent rpfe Asenthti bibeyi€ldimpG0Mdand 986 mbibiten efghepfoliferatipn of
W th exponential regression,. which was determ ned

20y si myeloma C%lb%]\ef%rﬁf‘ﬁﬁfm‘aﬁi W&Bft%’??F R e R i ti on
response (usually 3-4 concentrations). The -
concentrations yielding 50% and 90% i nhi bition of the
pr of.i f er Besreonaxspw cells

Bone marrow cells from 10 patients with multiple myeloma (5 patients at
diagnosis and 5 relapsing patients) were harvested and mononuclear cells isolated by
25  ficoll hypaque centrifugation.
Bone marrow mononuclear cells were cultured at 5 x 10° cells/ml in
RPMI1640 and 5% of fetal calf serum with culture medium as control, with highest
concentration of DMSO and three concentrations of compound A. The three
concentration (1 uM, 3.3 uM and 10 pM) used for compound A were the mean
30  concentration determined on 10 myeloma cell lines yielding 10%, 50% or 90%

inhibition.
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20 nyeloma cells were determ ned with these regression
curves. 5. Bone marrow cells Bone marrow cells from 10
patients with nultiple nyeloma (5 patients at

di agnosis and S rel apsing patients) were harvested and
nononucl ear cells isolated by2425 ficoll hypaque
centrifugation. Bone marrow nononucl ear cells were
cultured at 5 x 105 Cells/M in RPM 1640 and 5% of
fetal cal#8ayskrcaimumnbérsoedrd covatedeni tir Fescenaigt aod cowits ¢f

hi ghest trat

oM Rl e Rt B LS YAB M B SR1 I mpngplona
( 1adibody 3TMs aitde 1GoMiblese dsshp for@@dﬂp@xﬁg@ioﬁa\&gnﬁast@lbl% is lost
nmean 30 concentration determned on 1 el onm

| i ARBreyapepetiagyetmga etlsd lourdaood!. pimi @P%)dff J.-Baemaggl., 100,

> (A GE r
ok Ffethe MIBGLS B0, VIS AR R GEAE a
st deteimmigedusitingn amti-&R3H-nCbE B naantidbddynald FADS idbelhys.

This made it possible to assay for viable nyel oma
cells as CD138 is lost on pre-apoptotic nyelona cells

(Jexsdple,] M Inaibadion ¢fkBOBoliBeratich ofiagsTBMA Cells BPTompound A
637-648). The percentage and count of CD34

hemat opoi etic progenitors was also determned with an

ant i - CDR4,opBecd %a}dug%‘tto' #%%Mlaqng-f(fmj(ﬁgﬁbfd’%enyl) pyrimidin-

Exanple 1 Inhibition the Proliferation of
CeIZW@rmyO]@ﬂmmxl hobipsrazin-A-ydosthanone (cocrronod Ag was diwtednin RMSO
|
(§1%x§)a cﬁe]ml é‘ln)(lﬁ ?{E gﬂ; g@?g?gﬁg*%[\#x% gFg rr]n(%\r/{e TPe stock solgnon
A) vs)aﬁshqilotddtaﬁd stonedRIVEED °( Ghtinge. C'ﬁhﬁnomﬁio&)ld Wwas d‘rad&ﬂ Hm:fly

REDRETERTITIC KR iR

COBRREMELNADE I HAVBAA sBItAHE h¥ouMRT BRA of ;,iM %glugoh 'Uva@ added to the
water bath and diluted in RPM 160 and 10% F

obtdiure wellScantmuieg nrygldnancedls tqobtathheAfoélgmrmoecmuﬂms of

coF PGS e ulF 3 H3850 3 kM Ru2rts B0F HiE' A shown in
COFP%%FE 1, 8onPeend®@iA exBiRaUTdll Ahitiflorbf tBe BdliMrationldf Mout 14
M 0.12 M 0.04 M As shown in Fi gure 1,

Cohp® El’hﬂ’yﬂoé%tﬂ%?ted a full inhibition of the
proliferation of 13 out 14 human nyel oma cells. 20

Example 2 Induction of Myeloma Cell Apoptosis and Inhibition of Myeloma
Cell Cycles by Compound A

Two myeloma cell lines (XG-3 and XG-12) that are sensitive to compound A
(1-(4-{4-[4-(4-chlorophenyl)-pyrimidin-2-ylamino}-benzoyl}-piperazin-1-yl)-
ethanone) were selected for the study. To assess the effect of compound A on
myeloma cell survival, the percentage apoptotic cells was determined using binding
of annexin V to apoptotic cells, The effect of compound A on the cell cycle was
assessed by evaluating the percentage of cells in the S phase of the cell cycle by
incorporation of BrdU-FITC. Apoptosis, cell cycle and cell numeration were
evaluated daily on a four day culture period on the cell lines using the ICy, ICso and

Igo respective doses of compound A.
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trati

(jmd cell
)? ICxo, ICso

I on

of the Proliferation of I\/yel oma Cells by Compound A
10andExaMelec3ade Iibilved pfiak ®eollfedation bfeFelomatCeliabe doedund A and
shown to be b%%qHD N@ﬁﬂamtlve (XGl2 and XG3) or

Cell lines that have been shown to be the most sensitive (XG12 and XG3) or
the less sensitive (XG7 and L363) to compound A (1-(4-{4-[4-(4-chlorophenyl)-

pyrimidin-2-ylamino]-benzoyl}-piperazin-1-yl)-ethanone) were used for the study.

The concentration yielding 10% (ICyq) or 50% (ICsp) inhibition of the myeloma cell

lines were determined and the data are listed in Table 2.

XGl12 XG3 XG7 L363
ICio (UM) 0.318 0.490 0.409 0.110
Melphalan
ICso (WM) 1.234 1.680 1.181 0.457
ICio (WM) 0.0016 0.0016 0.0014 0.0049
Velcade
ICs0 (M) 0.0039 0.0022 0.003s 0.0084

Table 2. Inhibitory etfects of melphalan and Velcade in myeloma cell lines.
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erved when conpound A was used

i n-conbinatl on w ade as concentrations of
compound A |ndu0|ng 50@6or 90@6|nh|b|t|on of nyel oma
Cel | pr GI i fcl utl Y re QI T I I LAl L]1 T \anll I"\f\II+
Vel ¢ade. Corrpounc Al Bﬂ Eﬂ’ﬁ%’ ‘élTAA mpgyad A +
(1C1O Ve[cade (I|CBO X& | CBO 1 Y&eadt- (83, §) 1. 36‘6e[lx@@[cso)
6.3%3 5 944 5 869 1 C50 0.974 1. 256 0611 L.CA0
3. 91_§<G43 278195018 XG71.A850 6. 363 5. 923135, 611 1.368
ICqg 6.353 5.944 5.869
ICsy 0.974 1.256 0.611
XG12
ICq 3.918 4278 2915
ICsp 6.363 5.921 5.611
XG7
ICsq 9.330 9.842 5.016
ICso 2.329 2.744 3.910
L363
ICqp 10.102 9.133 10.474
Table 3. Inhibitory effects of compound A with or without Velcade.
Similar combination study was performed in the presence of increasing
concentration of compound A and fixed concentration of Melphalan (ICq or ICsp).

Data are shown in Table 4 and FIG. 4. An additive effect was observed when

compound A was used in combination with Melphalan as concentrations of

compound A inducing 50% or 90% inhibition of myeloma cell proliferation were

similar with or without Melphalan.

Compound A Compound A + Compound A -+
Melphalan (ICyo) | Melphalan (ICs)
XG3 ICso 1.485 1.492 1.690
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5 Bone marrow nononucl ear cells fromb5 patients with

ne\gxgmgle%g no%?gct of Compound A on the survival of primary myeloma cells, non

myeloma cells and CD34" hematopoietic stem cells.

Bone marrow mononuclear cells from 5 patients with newly diagnosed
multiple myeloma or from 5 patients with relapsing multiple myeloma were cultured
for 5 days with culture medium and 10 % fetal calf serum. Cells were treated with
10 M dexamethasone, 1 uM Velcade or compound A (1-(4-{4-[4-(4-
chlorophenyl)-pyrimidin-2-ylamino]-benzoyl} -piperazin-1-yl)-ethanone) at mean
IC ¢, ICso or ICqo concentrations. At the end of culture, cells were counted. Viable
myeloma cells were determined using FACS labeling with anti-CD138 monoclonal
antibody, as well as viable hematopoietic stem cells using an anti-CD34 monoclonal
antibody. Results are expressed as the percentage of viable myeloma cells, non-
myeloma cells, or CD34 cells compared to the control culture group without
inhibitor,

As shown in FIGs 5-10, compound A inhibits the survival of primary
myeloma cells without affecting the survival of other bone marrow cells except that

of hematopoietic precursors for some patients.

While this invention has been particularly shown and described with
references to example embodiments thereof, it will be understood by those skilled in
the art that various changes in form and details may be made therein without

departing from the scope of the invention encompassed by the appended claims.
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mul tiple nyeloma or from5 patients wth rel apsing
multiple nyeloma were cultured for 5 days with
culture mediumand 10 % fetal calf serum Cells were
treated with 10-6 M dexan®fhasone, | M Vel cade or
compound A (1-(4-{4-[4-(4 10

chl or ophenyl ) - pyri m di n- 2-yl am no] - benzoyl } - pi per azi n-
| -yl)-ethanone) at mean o7 Ghigy | C50 or 1C90
concentrations. At the end of culture, cells were
counted. Viable nyeloma cells were determ ned using

WHAGSchalel isng with anti-CD138 nonocl onal anti body, as

wel | as viabl e henat opoietic stemcells using an
anti - CD34 nonocl onal antibody. Results are expressed

.as A%ﬁarﬂﬁ%?tﬁ?aﬁ&ﬁnﬁgsﬁbh&}&l Fedth |a%ﬁ§]e€te§uh§mnélﬂﬁm]1ﬁultl le

ma ce , or CD34 cells conpared to the contro
culrhwlemg comprising Reampoumtvcootdorg toAvrmhladn i n FI Gs
5-10, conpound A inhibits the survival of primry
nyel oma cells wighout affecting the survival of other
bone marrow cel I's exce 4} hat [[of hepmat opoietic
precursors Rqr o 20 WR1e this invention
has been parti and &{escrl béld with
references to lexappl e enodidnent g6t hereof, it will be
under stood Y tThgse il I&d in the art that various
changes in formand détails nmay be nmade therein
wi thout departing fromthe scope of the invention
encepsiasadcdnyicdlyeacagnsiesadt thb@obfysvheréd®- CLAIMS 5
What is clained is: 1 A phar rraceuti cal conposition for

conbr S v st rdsrabryorig i e SXE°0 10
R2 &B@tltugﬁs 1r} r{ﬂeﬁ{tl Nydetdd f}om R7R6 Hor a

pharmaceutically accept abl e salt thereof, wherein

R? is hydrogen;
R? is either hydrogen or lower alkyl,

R* is, in each instance, independently selected from the group consisting of
halogen, hydroxy, lower alkyl and lower alkoxy; wherein n is an integer from

0to 4;

R’ and R® are the same or different and are independently selected from the
group consisting of -R%, -(CH,),C(=0)R’, -(CH,),C(=0)OR’,
-(CH),C(=0)NRR!?, -(CH,),C(=0)NR’(CH2),C(=O)R ",
(CH,).NR''C(=0)NR’R", -(CH,),NR’R"?, -(CH,),OR’,
«(CH,):NR’C(=O)R"’, -(CH,),SOR’ and -(CH,),SO,NR’R"’;

or R® and R® taken together with the nitrogen atom to which they are attached

to form an optionally substituted heterocycle;

R’ is at each occurrence independently selected from the group consisting of

halogen, hydroxy, cyano, nitro, carboxy, alkyl, alkoxy, haloalkyl, acyloxy,
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R is either aryl or heteroaryl optionally substituted
wWth one to four 15 substituents independently
selected fromR7; R2 is hydrogen; R3 is either
hydrogen or |lower alkyl; RFO+s, in each instance,

i ndependently selected fromthe group consisting of

hal ogen, hydroxy | ower al kyl and Iomer al koxy;

wher ei n is an integer fr Oto 4, R5 a ar e

¢ heu BBy i Rr et Sekemdes B hekpavdedayl 8 %B@f*‘é*oafyl
fr 3@1&% Lg %tl{gec?&lﬁ?l' 1I H@er@fascld%ﬁ%{ L5 *FheA I eloalkyl,

( @WIWWQWKWﬁWt@WJh%r@@@QM CCOPRIRIRLO,

(GO R e R o R R SRR aken
t ogﬂﬂ*smw th _NRérNi-NRégeD)RY mﬁgg(%)(emzibw are

attached forg1an op tlop I substituted
het- &R SY&)ECHQB’Rl 8O HealdR lbcansirheéqﬁ@@c oabkerp Eserd et thenyl;

sel ected fromthe group consisting of hal ogen,

POy, ORI DL UL SU A Al s Bhb R,

hal acyl oxy, an I2r K
sul fhaepehadnkly|selebied Hxy ﬂiel@’d)up c&lfnmbtmgwﬁigtdlr(t geheadkyr vl |

al kyl aryl, substituted al kyl ar
sub%tbﬁqtuwééllqybtaalomtl%1£ﬂdw;¥¥1 alk& ak>94 g@ﬁé)éfﬂhﬁygaéhk

S%@ﬁ%& giﬂo‘iu@)z %\D%@% %geéécg% Ely(g ORrg;&(h Qé%loaﬁql and

- SCaNRBRR allyNRBSOSRSOARYRSRY, - NRSC( =0) R9,
- NRSC( O)(CH2) bOR9,” - NRSC(=0) (CHZ) bR9, - O( CHZ) bNRSR9

=R SRR IR T R AT
OCC%B%%%noMP@%%M%H *h)étefd% geted fromthe group
consi sting of hyd rogen al kyl', 10 substituted al kyl,

aryl, substituted aré_ aIkyIaryI substituted
al ky hia ly bre theveanes ardjffersat angiare aigosh pt:qm@ace independently

et SRR PR LS S oo e

together with the atomor atonms to which they are
at t agh# dachfetimrare@plioedal | y substituted heterocycl e;

The pharmaceutical composition according to claim 1, wherein R’ and RS,
taken together with the nitrogen atom to which they are attached form an

optionally substituted nitrogen-containing non-aromatic heterocycle.

The pharmaceutical composition according to claim lor 2, wherein the
nitrogen-containing non-aromatic heterocycle is selected from the group
consisting of morpholinyl, thiomorpholinyl, pyrrolidinonyl, pyrrolidinyl,
piperidinyl, homopiperidinyl, piperazinyl, homopiperazinyl, hydantoinyl,
tetrahydropyridinyl, tetrahydropyrimidinyl, oxazolidinyl, thiazolidinyl,

indolinyl, isoindolinyl, tetrahydroquinolinyl and tetrahydroisoquinolinyl.

The pharmaceutical composition according to any one of claims 1 to 3,

wherein R! is either aryl or heteroaryl.
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15 a and b are the sane or different and are at each
occurrence independently selected fromthe group
consisting of 0, 1, 2, 3 and 4; and c is at each
occurrence 0, 1 or 2. 2. Tke-pharnaceutica

conposition according to claiml1, wherein RS and R6,
20 taken together with the nitrogen atomto which they
are attached forman optionally substituted

Th
5. ni Llrh%,g%lgm?a%@ﬁt?éap E&g%&?@oﬂcggﬁﬁﬂ dl §18{1§8 Cflln?ﬂs Bto 4,ne

phar I'ca sition acc aimfor 2,
\Ahewmanuzﬁes samaarddg@mmmap pomsEHting nf anybfertyl, benzofuranyl,
het erocycle is select d fromthe grou 5 co stlng
of th@pmt,%tot ORISR oo PYTr ik P@t i MG Y
pyrﬂeﬁ%dﬁk&?f 1meaE(ﬂP1 @bﬁ%tmda%’l@p Elhﬁ’z%‘lﬁdl')éh‘ébthlazolyl
pi perazi ny honop! perazi nyl, ~RAydantoi
t etis@dayalyo pynazdllyhyé.othlamlylapyma@my} pmnmuci;yyl? pyrazinyl,
oxazollg- L F d|n¥ |nd? 1nyI i soi ndol i nyl ,
t et'P&HY rﬂ'W?Hg'ﬁﬁ% ad iy B87'soqui nol i nyl . 30
4. The pharnmaceuti cal conp03|t|on according to any one
of claims 1 to 3, wherein R is either aryl or

6. het Breqphayhaceutiil cempatopacspidirgsatany ahe e bafpwas t fooh
accoyr di.ng,it.o0 one of clains | to 4, wherein R is
sel® ?QBQ}H%Hﬁ?%% group consisting of aryl, furyl,
benzof uranyl, 5 thiophenyl, benzothiophenyl
qui nol i nyl, pyrrolyl, |ndoly oxazo

7. berBhpehaanggeu ﬁ:ahca@@@qﬂwn a‘iféﬁleilgﬁodl&i <9r19 pfcleimsy 9161 |
be ) othlazolyl

pyr i hitisuen- LORNRED RelcoBUlea Bbklarih B2 |

ci nnol i nyl, phthal azi nyl and qU|nazoI|nyI 10 6. The

pharnaceutlcal conposi.tion acgordin ong. o
8.cl aTl‘,xFBpI@np%cegtlcal m@pgq;lﬁoxpacqogdc rﬁ’l?/ one o ?to é

PhagRBER|hE ﬁlgﬂog&pmmﬂgq{a@s@erqu Peti@in ?py one of

| al wherei nthe ni'trogen-containi ng
heterocycle i s piperazinyl. 15 8. The pharmaceuti cal

t di f 310 6
9.whet B Hr R cH GHEROEERE A HrEE KeveRBEgLraTTsS s
PI PEh&EinHe mu%gelle&n%ﬁ{grwyéycreak g@gmgt i on

according to any one of clains wherein the
ni trogen-cont ai ni ng heterocycle i s norpholinyl.

10. The pharmaceutical composition according to claim 1, wherein said
compound for the treatment of multiple myeloma comprises an effective

amount of a compound according to Formula (II):

_R
) i
R N/)\N RE (1)
H

or a pharmaceutically acceptable salt thereof, wherein

R! is aryl or heteroaryl optionally substituted with one to four substituents

independently selected from R
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10. The pharmaceuti cal conposition according to claim
1, wherein said conpound for the treatnent of '
mul ti pl e nyel oma conprises an effective anount of a
conpound according to Forqilla (IT): 25 0 RS N NR (I1)
R16 R NN 30 or a pharmaceutically acceptable salt
thereof, wherein R is aryl or heteroaryl optionally
substituted with one to four substituents

' ”‘i'?%%ﬁ‘i‘@'&%é e SEAEGE ﬂ”elfehpgﬂ e md%éend@étlya&gec% ab4 thbe

same or different a are I ndepen sel ected from

t h@owmmsmomﬁm | {GHRJ,CRED)R (@aﬂ»naﬂ)m@?

-t ARG 5 horC B R r e CrSOR”

[ 9p 10 9
O e e S b S R
an@n%(@Hk)eSOzﬁ%Btmher with the nitrogen atomto which

they are attached 10 form a heterocycle or
substituted heterocycle; R7 is at each occurrence

I NARREREE RE kakeh @ RbHee drithrtREitidGerD 4O o GEHISH ﬁhtef/ A dfached
hal ogen, ydroxyl, cyano, nitro, carboxy, alKky

al Kosty a heterasablepk substiutesdycteroaysitany | al kyl

sul finyl al kyl, sul fonyl al kyl, hydroxyal kyl, aryl,
substi tuted aryl, 15 aIkyIaryI, substituted al kyl aryl,
hetretio ay&dch akdirtencsindspanderitboschetedr fmly ceaablqy bonsisting of
alkylheterocycloalkyl substitut ed

diplogsnevdsersdi argeitro,.cagbery. oy, alkpprbaloalkyopedpry,

_ NQ@%@@I m&glg@ﬁg%nﬁﬂ@@(%@%ﬁg substituted aryl,

- NRBG(1=6), (s(ﬂbﬁhh&t)alkyla@(l m&zemmm;ambmuedmmmuomm
fused to phe

di falkeylbsterog oaélpé stét&gﬁg a%lgy(lﬁglﬁtﬁz oalkyle C,I(hg)(gﬁgreN%Rg

OC(=0)R?, -C(=0)NR®R’, -C(=0)NR®OR’, -SOR?, -SOCNR’R’,
_NR3SOCR?, -NR*C(=0)R’, -NR®C(=0)(CH,),OR’, -NR®C(=0)(CH),R’,
-O(CH,),NR*R’ and heterocycloalkyl fused to phenyl;

RE R’, R'" and R'! are the same or different and are at each occurrence
independently selected from the group consisting of hydrogen, alkyl,
substituted alkyl, aryl, substituted aryl, alkylaryl, substituted alkylaryl,
heterocycloalkyl, substituted heterocycloalkyl, alkylheterocycloalkyl and
substituted alkylheterocycloalkyl;

or R® and R’ taken together with the atom or atoms to which they are attached

form an optionally substituted heterocycle;

a and b are the same or different and are at each occurrence independently

selected from the group consisting of 0, 1, 2, 3 and 4; and

c is at each occurrence 0, 1 or 2.



i ndependently selected fromthe group consisting of
hydr ogen, al kyl, substituted al kyl, aryl, substituted"
aryl, alkylaryl, substituted al kyl aryl,
het erocycl oal kyl , substi t¥2ed het erocycl oal kyl
al kyl het erocycl oal kyl and 25 substituted
al kyl het erocycl oal kyl ; or R8 and RO taken together
11 {The pharmaceiical campasEionacepig to kiymdPewhgreiidhend R,
! ORMRAT QB ARH thy 0SS hiblt i NEA B G HifRencthonand b
are e Sane or different and are at”each occurrence
i ndppendisrsubstituteé hmigen contaimidgrengarompticheisiosydlerg of
0, 1, 2, 3 and 4; and c is at each occurrence 0, 1 or
5 2. -32- 11. The pharmaceutical conposition according

1 2{ g The %hgﬁrﬁ&eutmﬁ E&thfosRRnREodhg thak§Bnd SCBRRMN 0W: N,

e nitrogen atomto which they are attached form an
optwhereih the s trbgdni-contaaning non-egemticdeteadaychegs selected from the
non-aromati c hetero 5 12.. The, pharpaceuti ca

| e.
oM CRSH B SRR AL PG LR SRETEY - BPRP Rt or 11
wh %"y?rbﬁditn:s}ﬁ pietitRge 'hbﬁl%B%pr@tiBM'}‘fﬂ piiRRazatyd M dpiperazinyl,

hetérocycle’is selected omthe group consisting of
10 no hytaitdinyl, tetrahydnpyiidioylh rejrahydopyranidiivhemgprolidinyl,

oy BRI BY s
t etiétadhydioauindiinyl , tetrahydropyrim dinyl,

oxazolidinyl, thiazolidinyl, indolinyl, isoindolinyl,
tetrahydroqui nolinyl and tetrahydroisoquinolinyl. 13.

Tr b L . : :
T SRRSO PSR e,
15 hetvetiedein ' .is diher The opheasrsanéut i cal conposi ti on

according to any one of clainms 10 to 13, wherein Rl
is selected fromthe group consisting of aryl, furyl,

bengof .t hi : ; i - )
e RRI e By SPASI s SRR RN ims 100 1
bengloxrain® yib seleatedifiamltiyd grobp nznsnstigod by, futyhi tenodfpranyl,

benzot hi azql yl, .. i soxazolyl, razol yl . .i.sot hi azol yl,
pyrt @agm@q&enﬁ?ﬂﬂi%ﬁﬂ}y ﬂu}ly%wﬁf?fﬁy&’ indqlylaGrght

20 Ci nabdnyblyl RS BE v inAdiEoBu tRaZAYI, Bitlzothl&olyThe
pharmaceuti"cal conposition accordi ng to any one of
cl dpomzal§l, tpyrazdlyl, isothiazolyl, pyridazinyl, pyrimidinyl, pyrazinyl,

triazinyl, cinnolinyl, phthalazinyl and quinazolinyl.

15. The pharmaceutical composition according to any one of claims 10 to 14,

25 wherein R' is phenyl.

16. The pharmaceutical composition according to any one of claims 11 to 15,

wherein the nitrogen-containing heterocycle is piperazinyl.

30 17. The pharmaceutical composition according to any one of claims 11 to 15,

wherein the nitrogen-containing heterocycle is piperidinyl.

18. The pharmaceutical composition according to any one of claims 11 to 15,

wherein the nitrogen-containing heterocycle is morpholinyl.
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25 wherein R is phenyl. 16. The pharnmaceutica
conposition according to any one of clains 11 to 15,
wherei n the nitrogen-containing heterocycle is

pi perazinyl. 30 17. The ph#rsaceutical conposition
according to any one of clains 1 1 to 15, wherein the
ni trogen-contai ning heterocycle is piperidinyl.

| 18.
19TheThsihermpacsuticat spmpevissicedidingte @ay ann gl ¢laingn s, of

cl aj A7 . ' i i :
e Ul o OELD 6 LGRSl
phajorpoatd hedkding tplsulag@llpccor di ng to any one of
claims 10 to 18, wherein saidcgonpound effective for
the treatnment of nultiple nyclipma is a conpound

1 NRR/ I s (Ill) R
i cal %nposition
fto 18 wherein said
gcti W foN the treatnment of nultiple
conpounﬂ according to Formula (IV): 0 R5
V), \ NHR / 20 21. A pharmaceutica
conposition of treating a subject suffering from
multiple myeloma conprising admnistering to the

' ff i f
205 TR Gl B SR RegRind S ATRE SIS 0ol e

NZ 0yhdrein said compound effective for the treatment of multiple myeloma is a

compound according to Formula (IV):

N/

21. A pharmaceutical composition of treating a subject suffering from multiple

myeloma comprising administering to the subject an effective amount of the
compound A:1-(4-{4-[4-(4-Chloro-phenyl)-pyrimidin-2-ylamino]-benzoyl } -

piperazin-1-yl)-ethanone, which is represented by the structural formula:

OO

0

or a pharmaceutically acceptable salt thereof.
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pi perazin- 1-yl)-ethanone, which is represented by the
structural formula: 0 25 N11 NHCDY <cl 30 or a ‘
pharmaceutically acceptable salt thereof. -34- 22. The
phar maceuti cal conpositiom4df any one of clainms 1 or
21, wherein the nultiple nyeloma is stage | multiple
nyel oma. 5 23. The pharmaceutical conposition of any
22gndhsfphamageaytiqal gpmpasitioprediady ene REClamyy t piot e Wikt thig

LE&%@QE@@#@Q {Sksgdg%lwlﬁ#iﬂgﬁng{eﬁoéﬂ%-rhe phar maceut i cal

a one 0 or 21, wherein the

nﬁltiple myeloma is stage |11l multiple nycloma. 10 25.

The pharmaceuti cal conposition of .any ope of cl ai 1

23¢r Hlf,phm@.céwaf REMPPRIGT I@YW%PBE]&YW% 8%%%*8?“8%
gy'@@p%] rf%e?fér&ﬂgs-rstz?g@ll HReifbaLEReRUL i cal conposi tion

eln the asymptomatic 15 nultiple

myel oma is snoldering nultiple nyeloma. 27. The

h tical i1 f Clai.m 25, . wheyei.n th
245 o AR ticR) P RRS T THATSICBROT RAIES b2 e e
28. miRBicRR1SFRE QU Al OEPRSh{dIeMa0f any one of

claims 1 or 21, wherein the nultiple nyelom is
synptomati ¢ nyel oma. 29. The pharmaceutica

conposi.tion of any ane.of ¢l ai ' e
25 Lt afisd WubRaufyo Gl e ol stif £ ot Skt b
25 BAuiplheydbias e tptdadticanmppki hydemaf any one of

claims 1 or 21, wherein the nultiple nyelom is
responsive nultiple nyeloma. 31. The pharnmaceutica

26° or@l?esﬂﬁahg&eﬁ{icaq %Xm%gﬁtu% oF&ﬁhﬂ%S}wﬂérei%]the Wp%rﬂat{che

27.

28.

29.

30.

31.

32.

multiple myeloma is smoldering multiple myeloma.

The pharmaceutical composition of Claim 25, wherein the asymptomatic

myeloma is indolent multiple myeloma.

The pharmaceutical composition of any one of claims 1 or 21, wherein the

multiple myeloma is symptomatic myeloma.

The pharmaceutical composition of any one of claims 1 or 21, wherein the

multiple myeloma is newly diagnosed multiple myeloma.

The pharmaceutical composition of any one of claims 1 or 21, wherein the

multiple myeloma is responsive multiple myeloma.

The pharmaceutical composition of any one of claims 1 or 21, wherein the

multiple myeloma is stable multiple myeloma.

The pharmaceutical composition of any one of claims 1 or 21, wherein the

multiple myeloma is progressive multiple myeloma.
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30 multiple mycloma is stable nultiple nyel oma. 32.
The pharnmaceutical conposition of any one of clains 1
or 21, wherein the nultiple nyeloma is progressive
mul ti pl e nyel oma. -35- 33:3Yhe pharnaceutica

conposi tion of any one of claims 1 or 21, wherein the
multiple nyeloma is relapsed nmultip elona 5 ﬁél

33Thelhstbherrgsautivad a@mee%@wﬁqnwnépf @lﬁymo ar gk, Vhiexgi
f
orlrﬁ&ltlpi@'}%e%rﬁahj}%?g%{lﬂ%ﬁe dyghage i s refractory

ceuti cal conposi tion

of any one of clains 1 or 21, further conprising

adm nistering.to the su an effective nt .of at
34} ea“élte RhEnaggut F%"p‘éﬂ%‘%‘{ %é"’é‘ﬁ{ ong 8% eyl pF 2{:&%}?@&@ Mup

pre

i)ler}g é?&QQ id t%ﬁ‘ggfbﬂl t(iﬁﬁllpf@g loma/Tel phal an,

one, vincristiné, carnustine, cyclophosphan1de

dexanathasone t hal i dom de, doxor ubi cin, C|splat|n
et oposi.de and

35%h

Rl D N EMAN AV A

CI aéo%;?tﬁmg%ﬁﬁﬁ'sﬂ%nh@% thReusRaWh ctfe@RUmdimt oF ﬁ“@a%ﬂ@ne

he pharmaceuti cal conposition of C aim 35,

mheuhenapeltth@gmtesc@p@dtfrqm thyegtieun @nSlﬁmga‘Plfd?O&WZOIE@’ (3glcade),
or 1§§1pﬁé&ﬁnlg&>2?(#1§oﬁlg vin cf‘l}%s?%etcla%qus%fn Xlo?ﬂgspggtgf‘dea' ms 1

182 SR adi ati on

t hediea@mﬁtha&mem@haxhﬁfdamumb@cah (ﬁ:splai)l@SetprEﬁIdd)ffndajy}/arahiﬁe
of claims | or 21, wherein the 25 subject is in
pr eisdvsher edminigtergd so o seBICFt t r anspl ant ation. 40. The
phar maceuti cal conposition of any one of clains 1 or
21, wherein the subject is undergoing a stem cel

34. r ansPplamhaddutital c3thposition of Claim 35, wherein the therapeutic agent is

37.

38.

39.

40.

velcade.

The pharmaceutical composition of Claim 35, wherein the therapeutic agent is

melphalan.

The pharmaceutical composition of any one of claims 1 or 21, wherein the

subject is undergoing radiation therapy.

The pharmaceutical composition of any one of claims 1 or 21, wherein the

subject is in preparation for a stem cell transplantation.

The pharmaceutical composition of any one of claims 1 or 21, wherein the

subject is undergoing a stem cell transplantation.



