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60/ 861, 120, filed Novenber 27, 2006 and U.S.

Provi sional Application No. 5 60/904,138, filed
February 28, 2007. The entire teachings of these
application are incorporated-herein by reference.
BACKGROUND OF THE I NVENTION Multiple nyeloma is a
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ex g&/}l %s osteoclast activating factor, which stimulates osteoclasts to break down
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
in the 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
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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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FIG. 3 is a plot showing the inhibitory effects of increasing concentrations of
compound A on the proliferation of XG-3 cells with or without Velcade at a
concentration inducing 10% (IC0) or 50% (ICsg) 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
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.
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patients with relapsing multiple nyeloma. FIG 9 is

bar graph showi ng the effect of-conpound A on ex vivo

survival of non-nyel oma bone marrow cells fromb5
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20 n-butyl, n-pentyl, n-hexyl, and the like; while saturated branched alkyls include

isopropyl, sec-butyl, isobutyl, tert-butyl, isopentyl, 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, 1-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
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also referred to herein as "carbocyclic" rings

systens, and include bi- and tri-cyclic ring systens

having from8 to 14 carbon atonms, such as a cycl oal kyl

( salsh referretcipchengin s deasbenychs/ dll@:@xanm}: dndgacludeobioard ti-cyclic

no n oy t

s g Ay SRRt 08 (B Kebordkron3P icH LR SPGB tsuch o

t ocydbeataky lof cyclohékant)y fised saiohe a5 nmeé Iaﬂmyance(tsdim»(;s, pltenyl) or

on . i.so, propyl.ox u oxy, i so-butyl oxy,
phég% He (5B 25 F Ohe“g’{‘ﬁ @g %??/L‘éﬁ‘ﬂ?gs refers to
al kenyl groups preferably having from2 to 6 carbon

satons aptoR@vir@rsato |-a@lkyl) oF -D-a&iyhesus aglkemyky, ethoxy, n-
unsaturati on. Preferable alkeng groups i ncl ude

et ﬁ@ﬁyloxz»Ié}&repmlpxy,m-butrzﬂoespjeﬁ@r uwlowmqﬂwandéh@hkqae
like. 10 "C2-C6-al kynyl" refers to al kynyl groups
pr ef er abl.y. Aa¢hng réﬂégrfb %néeﬁylfigr&@p’skb%reraaimu@%rn a\h %gcarbon

at least 1-2 sites of kynyl~ unsaturati'on, preferred

aI Rt?ﬁ‘ﬁlanérhﬁyplg atjlgest dd@r étsﬁysnyf alkergyl (gq)satuxprxgxpal?rgﬁrable alkenyl
(GRS P oL, s LR (SRR ) e e

to a carbonyl group (i. e.,C=0). 15 Fbteroaryl
10refers “GBC&nllwnzir’rucﬁets thetkynplcgrotps prd:fngtbb/fhﬂingtfooma to 6 carbon
merrber het er oat om

rr Barierd S9ane B8 ar bR IPRR SR RRr R g erouws

| eagtudd eagngqqrcmnmpmpwgyn@mgc&@m 4HanRe lik)d bicyclic
ri ng syst ens. Repr esentative heter oaryl s are pyridyl,

fury ﬁenzof ur t hi ophenyl,  benzot hi.ophenyl

qui noI | ?Pger’pﬁ Eﬂ‘?l UOF‘ﬁ%}cﬂh{ﬂ“ne{B@@&e}ﬂr iodiggzoxazol yl,
i m dazolyl, 20 benzi m dazolyl, thiazolyl,

benzot hKa@e}eﬂm td> §@ma@}1)glroupqyrea@e4(y)l , Isothiazolyl,
pyri dazi nyI yr| m di nyI pyrazinyl, triazinyl,

CI nnol |, , and qui nazol i ny]|

ht I
"Het er oﬁ%/tﬁsﬂagfrlyre r?éﬁ'ag ér%a%h%wsmcf%%% Afoate 1&members and

Onﬁa\ﬁiﬁﬁ)é{ lMﬂBQ@%@te%a%'ﬁl §e%@le@cf°f6’mwu¥r8gé1 t‘t&‘y@é@%ﬁ&' lsulfur, and
noi ety, such as - -pyridinyl, -CH2-pyrimdinyl, and

25¢Qri@ning jag leastkiet:@b@w@m‘oam&ydmg beth mhenceapd Pidyelie shg systems.
toR@prjg?etn@drtlgqu{elt&oe[r&ﬂg RNt ﬁ}eryﬂg furyl, benzofuranyl, thiophenyl,
benzothiophenyl, quinolinyl, pyrrolyl, indolyl, oxazolyl, benzoxazolyl, imidazolyl,

20  benzimidazolyl, thiazolyl, benzothiazolyl, isoxazolyl, pyrazolyl, isothiazolyl,
pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, cinnolinyl, phthalazinyl, and

quinazolinyl.

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

“Heterocycloalkyl” or “heterocyclerefers 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
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heCerbanyl arytzces‘«satllk«yemylletemayyl CEiCs%k)dl kehelkyl, or C;- C(,-alky]

he - C6-al kynyl aryl,

B%%]%Q{'%&alk het eroaryl, Cl- CB- al kyl cycl oal kyl, or
C, - C6- al kyI het er ocycl oal kyI .. Preferred sulfanyl
gr oups “PultAnyBerefees toygoupsd 4rfR; veteteyResikélentsd from H, C-Cg-alkyl,

20 Cy-Cg-alkyl substituted with halogens,( e.g., an —SO,-CF; group), C,-Cgs-alkenyl, C,-
Ce-alkynyl, C3-Cg-cycloalkyl, heterocycloalkyl, aryl, heteroaryl, C)-Cs-alkyl 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,-Cg-alkyl aryl, C;-Cs-alkyl heteroaryl,



25 and the |like. "Carboxyl" refers -COCH "Am no"
refers to the group -NRR where each R R is

WO noEpasdent |y  hydrogen or Cl-C6-al kyl, aryl ,PCT/EP2007/010299

5

heteroaryl, Cl1-C6-al kyl aryl, Cl-C6-al kyl heteroaryl,

WD 2008/ 064866 PCT/ EP2007/0102€9 -8 cycl oal kyl, or

het erocycl oal kyl , and where R and R, together with

the nitrogen atom to which they are attached, can

0 pyaodkylyof letaro ey cBra8eyivent ewhefi: Ih ah@RO,Ctngth‘ea hshl the fittogen atom

refers 03|t| cha
Nlr%ﬁhﬁ%mh%é‘feea‘éaﬁéﬁi [Ran optippa NS brmce s ﬁgﬁﬁsﬁmmcyclwkﬂ
G rigp- al kyl, Cl-C6-al kyl aryl, G -C6-alkyl heteroaryl,
cycl oal kyl, or heterocycloalkyl and where R and R
t oget her mnth the nitrogen atom to which t 2
at t acheMBHUB P IEiBEs4P |a>p°ﬁ'aWﬁ1f/a=hargs M@E&R\(R where each R,

hetRer Gl Q%éﬁé}ldenggn@r -Ce- y @nscill Eeaﬁflyd:? Q@JW%IQW H&eroaryl,

salt” of conpounds picte
st cyadoalky, or'hdteroeygmatkydrandiwhieregR amhRart@gpdmr ovith the nitrogen atom

py& y Bﬁ%ccécthg%ﬁ?gt%sﬁ% {cgg I(%)lﬁ)}?a/allb/ th hi o?%yﬁ %eichY Ihé:’cerocycloalkyl

horegi peri di nyl, piperazinyl, honoplpera2|nyl,
hydant oi nyl , tetrahydropyrindinyl

AP B SSRESL e SRR s i

10t ekiadtydr oi soqui nolinyl and the Iike.
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"Pharmaceutically acceptable salts or conpl exes" refer
to salts or conpl exes of the conpounds djscl osed

her ei n. NEIQEFHICABEPENG | CRNGEAAIC nBEIGEPSYCIBut ™FAES ndporpholinyl,
i fﬂl&%grp‘hghnﬁal b?naé\m{%&ﬁf epff!‘?('}lm%jylw %)l'behﬁf?xﬁlgam&noplpendmyl

aci ds g hydrochl ori ¢ ‘aci d, n¥ romc-ac

sulpfparazmy cid, pmeeniprsadieylaci d, hydantdinylaci d, tesrallydropyrindinyl,
2 or aci

Su%hl)ag a%}\gﬁniéhrgé %x%@étdﬁlg ﬁggzowgr ] gx% 18&1 Qg‘lndolmyl

sumﬁahydroqm:ih@ninym;aburzthydmxszbgumuhmyl|andataldge rral ei ¢ acid,

ascor bi ¢,aci d t anni ¢, aci,

Roi d. o BTEHGrD 56 oL CHEP R aA RaPGhe complexes

S U'of"th@'c@m@@hxﬁﬂs distRIsBRRG il IEkembles a€suth saigpintinad, Ebﬂﬁare not
di?ulfonlc aci d, and pol y-gal acturoni¢c acid, as
as! ‘Ef‘%h

igted do, ﬁ@lf%f@'evCero FROFRANECACELS (& acwda%chﬁgrmq@l
OF hdr@bidhi€ acid, sulfuric acid, phosphoric acid, nitric acid, and the like), as well as

salts formed with organic acids such as acetic acid, oxalic acid, tartaric acid,
succinic acid, malic acid, fumaric acid, maleic acid, ascorbic acid, benzoic acid,
tannic acid, palmoic acid, alginic acid, polyglutamic 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,



25 Additionally, salts of conpounds containing a
carboxylic acid or other acidic functional group(s)

wocass/iseseor epared by reacting with a suitabl e PaEIEP28I©M0299

a pharmaceutically acceptable salt may be made with a
base which affords a pharmaceqtically acceptable
cation, which includes alkali netal salts (especially
sodi um and potassiun), alkaline earth netal salts
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corﬁﬂmmdsealanﬂhei mgssmnF@ﬁtwalb@odhL te) rresalltg tpamie@globulia(f.yM)
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be nfiefof{ainiiE amﬁlﬂb%l‘ Bgfau@)?s feRter TRd érﬁ@ﬁel fo$H§tgf'rﬁ‘1ng different
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tested. The Sfaﬁé Bt paM e3.5 ded/er b} B-mo3 . §Lfsf Lhel., ast A8@8in <
according to_the International St aql ng System for

nmyel oma i s | p3teéd- GeitherStags T osiStage ) (32-M <3. 5 ny/ dL
and al bum gégé”?gfLM dﬁa]g'g/bum n(32 M <3.5 ng/dL or

R2-M 3.5 - < 3.5 g/dL (neither
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0 e B e MaTDIS Byl cheh PR St B maLs onympramaic.

Wﬂkﬁﬁﬁtoﬁﬁﬂc B cR&ATRAHB Ub GoOshoSMBREAMREAnCor tissue impairment or
Asynptomatic myel oma patients do not show rel at ed

or HaPlemst Myslana relstadrarean ordissue 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



synptons. Myel oma rel ated organ or tissue inpairnent

i ncl udes hypercal cem a, inpaired kidney function,
wozxaesieaseand bone | esi ons. Asynptomati ¢ nyel om®CT/EP2007/010299

i ncl udes snoldering nultiple nyeloma (SMV), indol ent

mul tiple nyeloma (IMVW) 25 and i§t-age | of multiple

myel oma. Snol dering nultiple nyeloma is characterized

by nonocl onal protein and slightly increased nunber
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characterized by their disease status. D se€ase
stat us i s Hwrehasibeenia deerease omMnpreteireof at keastodlb.ent has

al ready ,regeived  thera and if the outc .

3Pati ent & \;evl'sct ?ghle %’é‘\‘f\f ; &ﬁf%{gx%%‘é °8’u%‘2§§%5 %c?%ées‘aﬁ’&gem treatment
2008/ 06486He.PEE/AEE2Q A 04 P28 haslibt ird¥dhed 5598, Suth@ not
have nyel oma that has yet been treated. Patients who

have recdlMOFESSEHEFOLS) WOR®): i nto several categories:
Responsi,Vep,d| S : ' .
responding t g&?ﬁer alps){/agg ergll'%értg a%? Igg%%%g% ég:sf“écz)argeem?%(ll\t}l’

pr ot ei n ofinereasirga¥lt pro®d and w@senlgordarseassue imgfagment)oln most

nmyel oma t h not responded to treatpent .{(i.e.
i he decr e}zs?lgeesi %IS Or Bt eqrﬁetgaézgorﬁglse?s‘gg%ggc% red g pe
has not progesbealiscagotten worse). Progressive
di sease: refers to actiye nyel oma that i s worsening
(i.e., °irfefwsed digeasr piehreiomysiemadiseasathayinitiajlyresnonded to
tissue i MgdLERthas iHen BESIn to;opo %ggain.rﬁti@% Gthy et Rher
refractory disease can be considered to be
pr ogr essi \wéasgifisé askavingeslapperaficd indtés sheerapyadrafier subsequent
15 "vel oma di that initially responded to therapy
but has then Tégun to progress again. Patients may be

furthere Qlefgsiof) ilkds: fetrs ROydmPEROhATeFeshitdel & initial
therapy or, after suﬁ;eq ent 15 therapy. Refractory
di sease: rRAERYs 2 yellpereapsed myelomadhal dpesnos prsperditosybsequent

initial thefm®Y Ina8s Y8 hs@sce Bk %}%ﬁﬁm{%% Ql'lgﬁb% E?éned to as

does not respond to subsequent treatnent-
| ast i nst dplepsed endrafipetoonaisersy. al so be referred to as
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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 discase

25  status described above.

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

30  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



rel apsed and refractory di sease. 20 The present
i nvention provides nethods for treating a subject with
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subj ect an effective amount of a conpound accordi ng
to Formula |, or its pharnmaceutli-cally acceptable salt.
The nultiple nyeloma being treated can be in any of
the stages, categories and di sease 25 status
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i ncl ude hp Vel cade(r,), M1l enni ]

nel phal éq,su?ﬁoé‘dYes‘BﬁréPeut\?iaﬁS g és’ta}"r?eg,emé’é?lﬁﬁfg%f frducing the
Cy 6}1apioas pha tdrdlicat exdmhliagrtyeldhal Exionplekof supportive
doxor ubi ¢i n, cjsplati
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rtezom
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nbi nati on with bortezomb (Vel cade ). In another

speci fi Examplegivhantibiotigs include sulfa drugs, pencillins (e.g., Benzyl

penicillin, P-hydroxybenzyl penicillin, 2-pentenyl penicillin, N-heptyl penicillin,
phenoxymethyl penicillin, Phenethicillin, Methicillin, Oxacillin, Cloxacillin,
Dicloxacillin, Flucloxacillino, Nafcillin, Ampicillin, Amoxicillin, Cyclacillin,
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
Cefprozil), Oxolinic Acid, Amifloxacin, Temafloxacin, Nalidixic Acid,

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

Ofloxacin, Enoxacin, Pipemidic Acid, Sulbactam, Clavulinic Acid, 8-



15 conmpound according to Fornmula I, or its
phar maceutically acceptable salt, is used in

WOQooRNI6H%si on Wi t h el phal an. A "supportive th@CapPaen7®10299
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supportive therapeutic agent include but not Iimted
to bi sphosphonates, growh factors, 20 antibiotics,

di Br&xhbgehiciladnet Aﬁal RSl S peniol BaHiM ASldOG A&;@iyllrbétﬂylleﬁésl’emclllamc

| ud | fa d [ 1
Lgcﬁct‘h ﬁegfpxa%lﬁ%gtgw%glﬂg;f oré&fﬂeéyqqg}lwiratg Eﬁéﬁpgﬁwnocﬂlm and
pe@hﬁﬂa&thx’n”’l’aﬂﬂbﬁ@ﬁ%% ZRRh G ‘SJxl'f&ethuphﬁ%@lﬂ&%ﬂ‘)‘{orcmdlcms m-
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5 carhureier PGl PERRIbGl i Do e M fefiieand
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Cef t azi ) halp o
10021521 B A5 G PBSIAE N SSLp tore,
Arrichlomikiezide, hyéwelilomtiiazide, ikahyldilaiothididde] and Ehlootiatitien.

Aci d, Ciprofloxacin, G noxacin, Norfloxacin,
Per f1 ox E&arnplemfsaﬂm ﬁactorscmblgdagnanuloat@xdonyrstxmulatmg factor

oRaroRese Ly Eataf BsabeP e B obHaE

AC nﬂprojaBag@hbnmpfxemudztiInga}mt@r (AGI08F), multi-colony-stimulating factor,

15 S PO R HHiom e G R MR B SRRS or

Sul f aze TP it SR Iﬁéﬁgidc%igﬂnﬂﬁpfm ek 2 i
e, a s ottt ot
Dem?é’{leéb‘% Sﬁ cyl%@lé%%r Elgunq\% m salicy]age), propionic acid

M agswaeikésT8.o., ESRIFRI 8 cAEiuti, %B%?Qh‘k%bﬁﬁed REprER& and naproxen
etidronate {ng dr one| pam dr onat e

20 aI é‘??bl‘l“'éh andeleprais erivpiiss d¢-en mdem(e)gds@@n@nsyl ndac, etodalac and
)
Exan'p @@%ﬁ alé gtet'Eiﬁ'l’crgefle}rjlc i lqﬁ?lh g%e%g)qaéé?a% lélel \Z/%tglazme
sud¢riag vesnirlogichaohe (€.g., mobic or piroxicam) or pyrrolacetic acid (e.g.,

ketorolac).

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, e.g., companion animals (e.g., dogs, cats, and the like),
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factor (G CSF), granul ocyte-nacrophage

col ony-stinmul ating factor (GW3CSF), rmacrophage

col ony-stinulating factor (M CSF),

mul ti-col ony-stinmulating factor, 15 erythropoietin,
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MagnesThdhéthbd of iréathahtes a%abjs@tlsaffemg:lfr&mn@ableamloma
sodiumsalicylate), propionic acid  derivatives (e

f erPmPriSescad minIsERA tOjtBRBIDIERRL, aniedfesiiroAaonnt Ahp F‘HR@W"d ‘which
anigaﬁ‘mg@g%n%gméqghmm of PehfRgeti c acid derivatives
(e.g., 1 ndonethacin, sulfindac, odal ac and

tolmetin), fenainates (e.qg., nefenanic acid and

mecl of enamat e), benzR? hi azi ne derQvatives or oxicans

(e.g., nobic or piro |can)(ﬂ Jpyrrpl acetd ¢ acid (e.qg.,
ketorol ac). P ekt NYN cluﬂgs
achi evi ng, partlal y or sub; i . one 5 or nore

of the follow n totally
reduci ng the ex ent dlsease anel i orating or
i mproving a clinical synpton1or |nd|cator associated

with the disease; delaying, Lbhitin Freventlnq

the proad é@@p@tﬁvdéfaret%cleﬁeéeaé\@ 0%4461?;1 gngl Phargpaceuticals Inc.),

t o\;vglci)y g e&e@é’ﬁ&g il E)th%hfal' Ngr wa Qfe@%ﬁe@ft ' maﬁthﬁnﬁﬁ‘&eﬁlsorders
eve opnent I sease. 30 A "subject” is a

wamﬂwhmamﬂecabst yarglidvasmuar dtsmseaanfeaﬂlw dirgases, stnokerat cancer.

in need of veterinary treatnent, e.g., conpanion

ani nmal dd h ), :
3008, o2 P b BEs S AhpaBR 150 #‘{é‘lﬁ(l?n éﬁ?ﬁfu?hé‘:h ghgude s
C optrmsdeatiellypic gptabiiosadie sherafidhe hubstifukats agrdefined as follows:
| aboratory animals (e.g., rats, mce, gU|nea pi gs,
oot er gt Eiher AR 'Ieﬁ%rhﬁaer%grg | oBALIB okt Rii%ne o four
adfﬁb@ﬂntﬁér{tﬁtﬂd@pbridenttmlawldjfemﬁ R&f an eff ect i ve anount
of a conpound which 5 is an anilinopyrimdine
derivakh e}g Formula (I) RB3 O R2 ~~ R5

ydrogen;

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’, -(CH,),C(=0)OR’, -(CH),C(=O)NR’R"’,
-(CH,),C(=O)NR’(CH,),C(=O)R ", -(CHo).NR’C(=O)R'?,
(CH»):NR''C(=O)NR’R'®, -(CHp).NR’R'®, -(CH):OR’, -(CH2)SORR’ 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;



R NN Rs H Said conpounds are disclosed in WD 02/46171
(Signal Pharnmaceuticals Inc.), which are described in
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i nfl anmat ory di seases, cardi ovascul ar di seases,

i nfectious di seases, stroke or4 cancer. 10 In said
conpounds according to Forrmula (1), which include its
pharmaceutically acceptable salts thereof, the

subst i RUignit sady &cdeéndratddapendaatly gelscteRErohs thei drbgy C(ﬁl@lstmg of

h | | | b
F GtHoso RS EROR o rVaRe BN EREO Ty SV ectlEonr PRI FEYIony,
' Ssul'l‘e(x%"lzgﬁﬁn'suifﬁmy@kﬂ'ls ﬁlfbﬁ‘ﬁﬁlkw oS alkyl,| aMer s@ﬁs'ﬁ)ﬂted aryl,

I n each i'nstance, i1 ndepen ently sél ect’ed from

t Ivélqgarmu psubstietest iatiy oy, h@tb@gmioalkvgld revkstituted wheterpckglpalkyl,
%%ﬁeveeﬂ;ac@g&ﬂgx f,\gﬂégtu%?leEl?pﬂafgﬁcgclgﬁ%&lm g@—fé)cfliw THP(=0)R,

sane O

i n@enpxa R) y-eDRREORY, r 080ERE -20-NRERYD eNR&GER’ng-NRUR®,

iy RGO D s B R oo S Hp 'R’ anc

(s@b@té’té@%@(un@ﬁgﬂi@ued hét@'ﬁ@%%se@) ORRBdMButed or unsubstituted
- (CH2) aNROR10, - )aSCcR9 or

M$QWaSC2NR9R10 and R5 and R6 taken together with
the nitrogen atomto which they are attached to form

a het eg0qycipa0 grg Ubstd tiat e6h st aleeyf! £d ¥Oat each occurrence
2008/ 064866 PCT/ EP2007/ 010299 -14 R/ is at each

ooodnncectméym&ei@ér@@ntthy gs@pecansisting @i ydeoggn.oelpyl, substituted

o aar Io,i;l, qglsklf)?tml?t@%i 5 lﬁgﬁbﬁ U?S?Xngé; l%f)(}'g}%lrye heterocycloalkyl,

suhﬁanmbﬁlkyhemsmyﬂbﬂywalkyMkﬂSakﬁmyﬂaMkyﬂ, and substituted
hy al k aryl, substituted aryl, alkylaryl,
&@9&%%39 &‘ﬁﬂ@@iaryl het er ocycl oal kyl , substituted

het er ocycl oal kyl, 5 aIktheterocycIoaIkyI, substituted

al kyl f'tf%ﬂé%ﬁﬁ)l@tﬂéﬂnk&éether@(ﬁﬁh%m o m)FRBhich they are attached
C( =0) NR8R9, - C(=0) NRB8CR9, - SORB, - SOcNRSRO,
ey RbetetoeiRor substijRisehetefarycles NRBC( =0) ( CH2) bORO,
-NRBC( =0) (CH2) bR9, -Q(CH2) bNR8RO and substituted or

unsu 252% hrEdJE) the ARt fERCYChBRIY hnd daest dadh DUbStdnte iRp&dently
unsubstitute
selected from the group consisting of 0, 1, 2, 3 or 4; and

c is at each occurrence 0, 1 or 2.

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
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.



phenyl; 10 R8, R9, R10 and R' are the sane or
different and are at each occurrence independently

wWOxebsawssd from t he group consisting of hydr og@aT/ERRé071010299
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substituted alkyl, aryl, substituted aryl, alkylaryl,
substituted al kyl aryl, heteropgycl oal kyl, substituted

het erocycl oal kyl , al kyl het erocycl oal kyl and

substituted al kyl heterocycl oal kyl; 15 or R8 and RO

t aken hmtﬂae I‘em\bbdhhlehh ef tedAvemtioal RhEs 4 eubshivedd dhesubstituted

t h cl bsti t
P er BEJERGY BB BT EOURE SR naH PP RL R 3 3R ed av,

atth@@fyhls%ss%ﬁt@@%hloﬁ%p%&%ﬁ;kt%uerﬁ@aaﬁks@elfowm the
group’consisting of 0, 1, 2, or 4, and c i s at each

occurrence 0, 1 or 2. 20 In one enbodi nent of the

i nventPreferabiy, wbeneRt He@ sbstigted; arpl ddisosubsiiatedsyith @ bajogen,

ar Wen R is substituted, it is
é??ﬁﬁ$edﬁﬁl one or nore substituents defined

belom1 Preferably, when substituted, R is substituted

wi th aln ahethegembodimption e igyengighs Rhendi Rfetakemtogetbehwith the

CTRASMS R 8L R A0k R0 ol 8666 S80S

unsubs
arryirogefnu:royliamlb@ﬂmﬁmmny hctetohyc:l@,hﬁﬁfyiably substituted or

Do SRR LSRN o DXL Y A osied

t mr%mbxhsutéaq@mhmn@zﬂl wbsum&:@mﬁﬁéwblsmu&wp@ﬁ@haﬁhyl substituted
I sothiazolyl,  pyri da2|ny pyrimdin yraZ|nI

t rQrampybgtitutedi MpRIGITY subﬁﬁv%pawﬁwm%ﬁ@ Bommn%nylnw
é r

er ot BP0l Sgncdb I, )

urteniepipetazired, substipited pr efsebsivhtyd hydnbsy! wbsduted or

unsu tu a subst.jtuted aryl,

¢ R SRR eGP & SRIREL o Tlin s

d&ﬁﬂrﬂ@drd@?hﬁwmﬁ[ afvetimtdd\or uﬂh%@tltﬁiedlo‘;‘caz’blﬁum Tshbdﬂi&lﬂé'd or

aryl , IS subs %ltu d wth a hal pgen, sul f onyl

SLH“PBWHH%‘%“"*’FHII Ptlté}PFSé’a |“H%\1Pﬁtlt8?edt‘1‘fé’?‘|“ﬁlv yfsh d or
R%n@ﬁ&ufsﬁed k&G 8MNirlyP 3Eb ARG b ihshb&itutbd kh@g@go@ﬁmntjpor

which they are attached forma substitut
urtsbuted gr wepubstituted tetrahydroisoquinolinyl.

When R3 and RS, taken together with the nitrogen atom to which they are
attached form a substituted or unsubstituted piperazinyl, a substituted or
unsubstituted piperadinyl or a substituted or unsubstituted morpholinyl, the
substituted piperazinyl, substituted piperadinyl or substituted morpholinyl is

substituted with one or more substituents defined below.

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

alkylether, acyl, pyrrolidiny!l 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):



ni trogen-contai ni ng non-aromati c heterocycle,
preferably substituted or unsubstituted norpholinyl,

wWOemtoseit ed or unsubstituted thi onorphol i nyl PCT/EP2007/010299
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substituted 10 or unsubstituted pyrrolidi nonyl,
substituted or unsubstituted yyrrolidinyl, substituted
or unsubstituted piperidinyl, substituted or

unsubsti tuted honopi peridinyl, substituted or

unsubsti tuted piperazinyl, substitut@d or

unsubstituted honDpiperazinyI, subsji t uged or
unsubstitut ed hydant of N subs ¢ eoNér
unsubstituted tetrah rqp ring , substitumed or
unsubstituted 15 tg nvr|~-o|nyl substituted or

unsubsti t ut ed oxazolidlnyl,Hsubstltuted or
unsubstituted thiazolidinyl, substituted or

unsubsti t ut ed l'i nyl,. substituted or _wnsubstituted
i soi nd81& mpre S%‘i& § F’E‘é?‘BH’CB? °£H’§u‘6‘§?9"t°ﬂt By s a phenyl optionally

U ahbafied er{?oédmw@rthe ﬂWlﬂ%%ﬁﬂll%ll}!nSUbSt ituted
t et r ahydr oi soqui nol i nyl . and t aken
together with the nitrogen atomto which they are 20
attached forma substituted or unsubstituted

pi perazinyl, a substituted.or un tut

pi peradinyl or a substit tedN or 3
nmor phol i nyl, the ) pi_ker azi nyIR® subdti®t ut ed

pi peradi nyl or su® ut et nor nyl is substituted
with one or no ‘ i tuents ‘defined bel ow.

Preferably, when stbstituted, the substituent is

al kyl, am no, al kylam no, 25 alkyl ether, acyl,

pyrrol e [ 0 SN
nven tIln osnméFQRf] nPo%gkrg{éﬁ)aékéhehlﬂ rt‘%n ﬁbg%gq%ﬂ%ira ﬂos&tn)% of the
c ipoyd nithg , @f redphdssnted e titel fohothg Roheulﬁté]\r)ovw ng Formul a
(rr)y: wWo 2008/ 064866 PCT/ EP2007/010299 -16 O5 N NR

Rs (I'1) RL NN H In a nore specificenbodi ment of

the invention, R is a phenyl 'y ubsti tuted
with R7, and having th || owi aR%III):

le (v)

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.

A

Cl

Compound A



O NNCR Nt'" NRs (Ill) RHS5 Instill a further
enbodi nent of the invention, R7 is at the para

wopoed/togd of the phenyl ring , as represent ed®CHEPR6NG/010299

10

20

25

30

following Formula (IV): Os N/ NRN N\ Rs (IV) H
R In still a further enbodifgnt of the invention, in
the anilinopyrimdine derivatives is conpound A :
1-(4-{4-[4-(4-Chl oro-phenyl)-pyrimdin-2-ylanm no]- 10
benzoy! InfanotheP@hBddiMent] thehvenBbh anQidthpodnd\repbésentedby! Y
o d Cogé)ound A VO 2008/ 064866 PCT/ EP2007/ 010299 -17

| nStaveserakForawinod). ﬁléht(IH)tOH@V)rwembwwcwgwaﬂbewﬁatah'a salt
|
E i@};eree%? %@\Q%éﬁythat%()tr# ﬁ’c{ % or% ept agvftlc)a}ly Fécania}%l% shlk ;hePé'of is

arnmace e sa ereo
pr ewluted. that conpound A or a phar maceuti cal |l y

accept ﬁl e salt the F }gs xcll_g)deg. ) Cg ucnd}s)e repa

5 accor di FYTPATE FROTAIEE fo gmufas TIY A8 sAEPRIIERR i e prepared
prppaetidds dascimidiadwOdesml 7baad, (SigndDPRahrabdulitaldlnc.) the entire

( Sl gnal, Phammceytical s Lhc. ) decentire

In one embodiment, the subject being treated with a compound according to
Formula I, or its pharmaceutically acceptable salt, alone or in combination with
other therapeutic agents, is undergoing radiation therapy. In another embodiment,
the subject being treat with a compound according to Formula I, or its
pharmaceutically acceptable salt, alone or in combination with other therapeutic
agents, is in preparation for a stem cell transplantation. A compound according to
Formula I, or its pharmaceutically acceptable salt, alone or in combination with
other therapeutic agents can be used as an induction therapy to reduce the tumor
burden prior to a stem cell transplantation. In another embodiment, the subject
being treat with a compound according to Formula I, or its pharmaceutically
acceptable salt, alone or in combination with other therapeutic agents, is undergoing
a stem cell transplantation.

When a compound according to Formula I, or its pharmaceutically
acceptable salt, is named or depicted by structure, it is to be understood that solvates
or hydrates of the compound are also included. “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,
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
comprising a compound according to Formula I, or a pharmaceutically acceptable

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



contents of which are incorporated herein by
reference. I n one enbodi nent, the subject being

Wwot20es#icagbowi t h a conpound according to For mul ®CIT/EP2007/010299
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its pharmaceutically acceptable salt, alone or in
conbination with 10 ot her thergpeutic agents, is

under goi ng radi ati on therapy. |In another enbodi nent,

the subject being treat with a conpound according to

For mul & Pharn@icentical cophpushidvae tichisadne\or anee pdtpe lisgredibits, and

al one or in cqnbinatiaon Wiai(h ot her therap?uti C .
agngyﬁog’mqr%lqeﬁ %grg(g\gptagf fake pp thecapniar,as well as any product which
trRASR! ARcAY bPMhdirfetBQ MRALEh ARARR A JAh 14 Qtiofr 8F #3Hrébation of any
or its pharmaceutically acceptable salt, alone or in

c oo arandre Af the dngradiews.vs fronheipsppiation ef enpearimore ghthge

us n_i [ . educ t r .

o EreG o A Bl Bk SRR ohSod R b drdERmore of he
anagfediensnhowbirdiegly, the ipharssbpeichl corgionitiohs efthe presént énvention
conpound according.to Fornula .1, or its . .
phACARRLE MY SPPROSTpnaatety admixing a cqmpRnd,ef thspresent invention
C OfHdi dpHaiRdtetfidally Gt deptabld@f@Reut i ¢ agents, is

undergoing a stemcell transplantation. 20 Wen a
conpountheaaosktites meluf®Edipditlons SitdbleSfor oral, rectal, topical,
pharmaceutically acceptable salt, is named or

depsireriesal (neluding poaptancaus, inisamyschlar, 3nd Eveyenrsds), keglar

SO . \O t 3 X . .
e e RO (PP laFe SREREEP oP it A hnisratin,
whedtheiigh the noshsuitable ecutt ésargr @vinmes pil ddpedd bmthe rtahee and

crystal ttice.durin crystallization. .ol vate, nay..

R e of e sPr Ot T o R cp i i of TR iEiient
25TheyapRdyoseeddab eniéMyPreRert i€ uficdshagefonmnat prepased b3n6ly of the
Et OAc. Sol vates, wherein water is the solvent
nonekodsevelthkepbindbeart ohPAMA®Y cryst al lattice, are

typically referred to as "hydrates”. drates incl ude
st oi chilBPEactird ussdroampoud acrardinge Fogghigd san perambined as the

CORL;de HaPficheld Ahige ﬁg%ghé’ﬁna tfeht ok laES AR go the

i nvent 1 én provi es.p ar uti ca pOI’TpOSI tions )
corpréiong phannaputinad ceropandingdedhoiques. nTlieacartiergnaysake a wide

pharmac icall ccephahl e alt thereof S_active..
PO e i abadiie SR bR el ekl &84 AL eBBiidBren
cad. g.| efal oriRre 8l (AR REIvdnbRd) O/ Rdfdziag the-cohbbositions for
"Phar paceut i cal c? osi tion" neans onﬁii or re :ilctive
ir@%e&%m rm, 4Ry of syl CPHIAE MEHE MY R ATl R4t Such as,
BfoE ekl Qv At %lbf&ﬂs, A, Nedhbls2Baiing RESHS GresdRiafites, coloring
results, directTy or indirectly, from conbination,

c oagsnead thsrikerin Bggreapfidrddiqyid pipgarations, such as, for example,

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



two or nore of the ingredients, or fromdissociation
of one or nore of the 5 ingredients, or from other

WORpess48%6 reacti ons or interactions of one or PEIrEP2e7/010299
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the ingredients. Accordingly, the pharnaceuti cal
conpositions of the present iryvention enconpass any
conposi tion made by adm xi ng a conpound of the present
invention and a pharmaceutically acceptable carrier.
Th@n@@m%ﬂeéﬂrﬁk{lﬁ,‘s | Badhuctenpoeipasand mragaratitns abdwdd Eantain at least
or al rectg t opi cal F11 garenteral i ncludin

gctl di g pere

o bk BETaFTE Shastive ARk eHees Gfaet W&E&Ofnd Setpss:

( RRB&! B Chay, RELEREA LY vARGPMA Ry QnGeRbntyiealcaldddmbout 2
or nasal admmistration, although the nost suitable

r cRétasni o akpyt 69ineeaentefitbe weight ekthe HaitoRhe HEOWH O REIVENd
f
f}gc;{)%r 'oB c? Qxﬁglxglpﬁxef ?)nlgﬁctah ﬂsse(]:@ledo ogﬁrxg@%/ & Quy %toéﬂl etfféstwe

€ actrve in
CCdEbV@&I veillthe o bpiregie Ah adtivencomrpjotindl ecacing o Foremath I can also be

epar.ed an th t hods || -known in the
RS acf{yr?spf?a@f o o A8 RN
accordl g tq For can .be conbi ned as t.he .a tiv
el TR tess e SR oS e TR S e bESet s as

acg%{ Fh2GartR_ackQR\CBR weﬁbr phaegapchgalcramauiehng
techni ques. The carrier take a wWide variety of

fcnhnspha@qoeldmmw@tmmnw Deorp sEpds BRRierstaes iateiric pg; a
aqMRLat gu%h)a%ﬁ&%m% Grearafl! Bl LB (kA subh BELISDO

travenous e conp I‘ons T or
d dsagﬁ draaachardm Widn ¢ ditsag;suuat fophas amapswltel it aday weniiam, may

SRS e et o PSS

F?lqglrld %I@ﬁgstg‘%fs @%ngia lﬁ’&%’ lggo%esllcg’ﬁ,gsgzgg%%z)r ?o m%crif%}ll the physical
SUBRRBS IRIMsagl lunitl Fét iAdtehcs Otabibis MR beQoa®a Witheshsll s elbar or
as starches, sugars, 25 mcrocrystalline cellul ose,

di hotlerft &yTuRyPRelININRR eI B 8ddifinm i t@aﬁf%ve IpgTRiERts Sticrose as a
Soﬁ?&:'egfcg?xréaagéﬂgméﬁ p&rﬁl Jﬁ@@/lf}zl??oelnh ke fraﬂﬁleg 33dve %Bd 2h@loring

ration or povvders
hasudh anchesnyfor oca@gsﬂlaw and tabl et s WI th the solid
oral preparations being preferred over the liquid
pr epar A icompouriaem:mxdmgob Fotvaila | mag alsoibe admiin‘iiitslterl aticotgrally.

llets and 2 {esent thﬁ1 b water suitabl

T B e L L S S TR e
phﬂfx@‘&&ﬁthtd Sodfacte At Sutle hShydad 6 - fopy10s1Rl ose e Mdpeysishs chi also be
desired, tablets may be coated by standard

Wororrees nadws! StariEpalyerhylengsiges!s andgmixtures th fhdteof In oils. Under

ordinary conditions of storage and use, these preparations contain a preservative to

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



nonaqueous techni ques. Such conpositions and
preparations should contain at |east 0.1 percent of

woaged/osesegonpound. The percentage of active comEaEPANG7/910299
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these conpositions may, of course, be varied and nay
conveniently be between about@- percent to about 60
percent of the weight of the unit. The anount of
active 5 compound in such therapeutically useful

C oA Sl fde ) Sprbpylentcdlytdiand HauidpbBethiyleae glashomitublé mikiares
oghaingd. An g@#%vr conpound according to Fornula |
caerspls andyuese Hist ered intranasally as, for

exanple, liquid drops or, spray. The tablets, pills,
capsul €0y sgblereute ok adminjstratiammap e smaloyediasdegvidipg A
asmarQHﬁ],teE;%gﬁﬁthhﬂmaﬁ?@ﬁh an eQ%iVe AL . BpdehPdf the present
excl ptents such as dical cium 10 phosphate; "a

di isventiogr Bariengmplgeoral, sentdl, tapicaloparesterat, okylap pubmanary, nasal,
star -al gi nj i d; L ubricant, such nesi um.
ot 1 ShEbE Rl Poss RIS HAT M1y BH RS (SRS Mions,
| asubpesieions, ssRcionsy capsule¥fieennts, daaAges, deiokols Ginththeslile.

capsul it may contain, i additiaon.to terjals of
ta‘hgéébagw Eg/pasung ereyding o Bordd | beminses foa%l_lyy oi .
Var i OUSTHattBeH, PPy AnSurlfels tReqRMB8LI cofDobRPinl wilSh QT
to nodify the physical 15 form of 'the dosage unit.

Fopenpficitinliical ewborae i aghipvesewherethe aompeunddhedmiaistered to a

S E%E{ecf? 'A “Pé?xtenciaﬁ:lfm{allj But%mgl ¥ tuhed el 2R I ’imbl%vement of
additron to the active 1 ngredient, sucrose as a
sviketldncal gymgonts, of niet digdasa peventiqy lindbsitibensa dday in the

preservatives, .a d apd a flayori.n u cherr .

b eEiEintgeof S o T ieafher 5 e e seonap Sherchse in the
Megn@dvi® ob theadBjebl cohffatd it BBhBdeatd ¥f the #0atPehiIbi F8Gention,
or, suspensions of the active conpound can be prepared

i ninhigtton of gidelay|iy thepreggssign ¢f sumpient efcthe diseasg Op obtge disease
hy; X . j ' | ..
Ve @X Y 1P E)R)Q}élk: GRloliH &%@m&%xgﬂgf ﬁﬁgpﬁiﬁg&tﬁ: ai-é@nt? demlstered to

prepared in glycerol, 1i ol yet ne glycols and

mi xsubjeeswithdapeond on thegipesandigavkaity obthd idiranasg ot opetiitiroarst on the
of : u e pr r.ati.ons _captai .
e s e R e
25olERemcptradnnps ekt tnilt also idepend os whe dedglez, §averityrgndaymfeisease.

u [ de.sterjle uequs .sol utions or dispersjions
ekl o8 b LS sP S PHERT arRb R i Setes BRARE Shhese
of and iR ifdcBork Njwafeh 2bla@nSalktedel Hith Mot SRAIpEWR Wpent, Bn

all cases, the formnust be sterile and nust Dbe f1uid

t o effeeiveamannt’t ofdhe waeyd agent wikdsipend gn Bieityresof dryg wigdt The

o iy s cpaone e Toapasion o

cont aniAaeinpouralcccendingfto Founwef gambesadmisishedas a daily dosage of

bal%me rai:oaut ?)nldeIHEJ%Im to-lz-llggutcl% rn%iﬁ{graﬁg r;]>er 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
dose will generally be from about 7 milligrams to about 350 milligrams. This dosage

regimen may be adjusted to provide the optimal therapeutic response.
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gl ycol and liquid polyethylene glycol), suitable

m xtures thereof, and vegetagile oils. Any suitable
route of adm nistration nay be enpl oyed for providing
a manmal, especially a human, with an effective dose
of a cqms@mdn@:f istiestiateddgnhe foblowingeexamptes which are not intended
exanp oral, rectal, topical, parenteral, ocular,
plﬁ?hﬁhg‘i‘tﬁpg IRZ8%™8Yand the |ike may be enpl oyed. Dosage
forms include tablets, troches, dispersions,

suspensi ons, solutlons capsules, creams, Oi ntnents,
adPORIRIVIEMRALt he | i ke, Preferably a conpound
according to Fornmula | is admnistered orally. The
term"effective anount” is the quantity of compound in
Wi ch &elllineened cal plolifdrntiorcadsaput cone i s achi eved

m@gn the coggo%nd S adn1n|stered to a subject. A
" en come" includes anelioration or

| pr oveIRNémetell il vedré pmﬁed%yéﬂgtmaﬁfm RIPAIGHE R8BS F0Y6 fetal
prevention, inhibition or a recurrence

ofcaf pHIGICS). | hfethllus'éajé'éerélﬁmcﬁdltlﬁ‘és &. r@éakféf freshly thawed IL-6
ar@’b% ?&nbé}%a%aaﬁgzﬂjs tﬁ@@egu}n‘?ﬁkg@fvthé YulRre. t@fch%émhﬁe has unique

t'’h the ence of the treatnen
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The culture medium used were:
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20  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
25  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).

30 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.
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15 hi gluesfdetemined on three culture wells) were plotted agamst Xhenlogarx AR
concentrations of the compound. The curves were fitted with exponential regression,
which was determined using the concentrations defining the inhibition response
(usually 3-4 concentrations).
The concentrations yielding 50% and 90% inhibition of the proliferation of

20 myeloma cells were determined with these regression curves.

5. Bone marrow 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 pM, 3.3 uM and 10 uM) 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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Bone marrow cells from 10 patients with nultiple

myEtapimia2 (5 Ipdudtieno§ Miteloma 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 IC;q, ICso and

Igp respective doses of compound A.
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V1, 0.37 uMOV%CEPQOIS%%\%@4 tM As shown in Figure 1,
Cormpound A exhibited a full inhibition of the
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nhF B Peaitiae (KA7é pBk36 0P POWQ‘F’@SA Y% ‘bb‘i-r&bﬁﬂwahlsazophenﬂ)-

pyr1m1d1n-2 ylamino]-benzoyl}-piperazin-1-yl)-ethanone) were used for the study.
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0

15 The concentration yielding 10% (ICyg) or 50% (ICs¢) 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 effects of melphalan and Velcade in myeloma cell lines.
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shown in Table 1. Co ICIO I G50 1 C90 Annexin
24compqpna g, lsdanSO%@r 29%gnihition of %yelwaazeMmrcﬁvfe@n@n gere
D 0.35 0.11 Annexin V (% 25.5
Serisatbish Jrihoy ¥ @Jagb' hase (% 35.3 32.1 29.2 15.3
CeIIs (x 10 /m) 0.83 0.68 o 47 0.29 Table 1.

Per eentage—ef—appptatic—<el “C'c‘_nlafm of—getlts—n
t hel S phase and Celﬁ\:omE%‘Hﬁt f pr AG ﬁ?‘QF’%‘fﬁﬁiA+
cell lines treatpd with conmpound /‘Veﬂ:ﬁdé fi@g ICEQ/eldaac (ICs0)
|c9|n concepntratipns on day 3 of the cel cul tipr
Ex ngbg Khobifion df4%he Proliferdsildn of M/el orlnaz68
Cel | y In&)uun' A—anths; Vet tate ot grgl ﬁ-’”d' am€et 3869
i nes t hat been shiown to be the m)st sengitive
(XGl2 and X&) of thé.97dss sepsitive.268G7 and L368)11
to C%ﬁﬂ)%und ALl (4-F4-T4 (4 C"I nrnnhnn\ll\
ICg " | 3918 ° v4278 7 2915
1Csp 6.363 5.921 5611
XG7
ICgg 9.330 9.842 9.016
ICso 2.329 2.744 3.910
L363
1Cq9 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 (IC;o or ICjsp).
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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(1C10) Vel cade (1C50) XG3 1C50 1.485 1.313 1.368 1C90

S org BYEmgdhonblmied celrom Sathid dith nelyibéndled

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 ICoo 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.



XGr7 1C50 6.363 5.921 5.611 1C90 9.330 9.842 9.016
| C50 2.329 2.744 3.910 L3363 IC90 10.102 9.133 10.474

WORals/®4B6 | nhi bitory effects of conpound A wi PETHEP2007/010299

10

15

20

wi t hout Vel cade. Simlar camggnhation study was
performed in the presence of increasing 15
concentration of conpound A and fixed concentration of
Mel phal an (1 C10 or 1C50). Data are shown in Table 4
and FIG 4. An additive efiCdFAIM®&S observed when
conpound A was used in conbination with Ml phal an as
cWhaldaclaamediss of conpound A induci ng 50% or 90%

i nhibition of nyeloma cell proliferation were simlar
with or without Mel phal an. Conmpound A Conpound A +
Qonmpomsihod of treiirl gehalbdett G ffarig fvempivatiple rhy«l5@p coxi@8sing
I C50 1.485 1.492 1.690 WDO_2008/ 064866 :
PCTAERIOE97I0R 9ho subjoct apcisciveanowt 944 cgmpgund feesfling to
O.Qgéngu% 2 1.072 XGl2 I1C90 3.918 3.539 3.795 1C50
6.3 037 7.561 XGr 1C90 9.330 9.202 9.630 1C50
1.791 1.962 1.488 63 1CO0 9.41209.430 8.547 Table
4. Inhibitory effect|s of cogppund A with;or wi thout

Mel phal an.  Ex ffec A on the
survival of prinafly ny?lona , nan nyel dha cell's
and CD34+ her nat i etAC s ls. R®

R ﬁ

or a pharmaceutically acceptable salts thereof, wherein

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

independently selected from R’;
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 O

to 4;

R® and R%are the same or different and are independently selected from the
group  consisting of -R¥, -(CHy),C(=O)R’, -(CH2),C(=0)OR’,
(CH:),C(EO)NR’R'®,  -(CHy),C(=0)NR’(CH,),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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c o nest r at i dkgaryhtsubsteuedallofiargl htiereycioeldys swéxbstﬂuted
ned us

ted Vi oma cel
tp%@?lpﬁgyw "EIE%EF\WOC@EJPSJ@‘Y%H ‘It‘&fﬁélﬁ{ky fif%“c}’ a%a@,
We' lc@p)prabl e ho@q&@na RE eio( QOﬁﬁﬁ‘Retﬁq:é(% NREDR UIORE,

anti - 4 rmnocl antl body s ‘are expr essel
as t3RcNRIReANRHOR WRIR e-Ni il (50aRE eNREC(FR)CHE),OR’,

U PSR GROAGE out OC IR S4Bl GuH/ORNS RS Lo pheny

5-10, conpound A inhibits the survival of primary

myeR&ITE, Re Al R taROME st 06 HifRderithad St atiew e o@urrehber
bone marrow cells excgpt that of hematopoietic

pr ecuriségpsndentlysisirsted-frane thesgropn consistiagtohhydiogom it dn

has s&%ﬁ&t@@r tic uehﬁ%llr éry? ng%ltgtgg tag'? N %Ci] ¥lg§'?,’ swli)%tnwefilallﬂlelaryl,

references to ex

undrétstoaelobikyl, haubetitated Heedodyeloaltie, Ak ylihétbmicyslaslicplisnd

chan s in formand details may be made therein
h‘glﬂ‘u?ﬁepart|44§Y1h?t6Fﬁ°b’ﬁl@a]§b!gpe of the invention

encorrpassed by the appended clains. WO 2008/ 064866

PCTLERPOQVR DR ED B gettéBwithAhdBRomW¥aiiorh § t Wi HBREy a?re aﬂtached

A net hod of treatlng a subject suffering fromnultiple
myefaama corgrdpsionglly Sibstitvted keteroeyede;t o t he subj ect an
ef fective anount of a conpound according to Formula

I R3nd Bard e sHe diffe}ent 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.

2. The method according to claim 1, wherein RS and R6, taken together with the
nitrogen atom to which they are attached form an optionally substituted nitrogen-

containing non-aromatic heterocycle.

3. The method 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,

tetrahydroquinoliny! and tetrahydroisoquinolinyl.

4. The method according to any one of claims 1 to 3, wherein R1 is either aryl or

heteroaryl.



NR6 RNH or a pharmaceutically acceptable salts
thereof, wherein R is either aryl or heteroaryl

wOoepes/@astlbl y substituted with one to four subsPCTEPR0S/010299

10

IS5

20

25

10 i ndependently selected frogpR7; R2 is hydrogen; R3
is either hydrogen or lower alkyl; R4 is, in each
i nstance, independently selected fromthe group

Cpn?hé Hetbdodccoti L@ahy M GF Ql¥ms I @B whérkinl Rﬁfsdsele@t/b@rfrom
I'koxy; wherein nis an integer from0 15 to 4;

andtlﬁfgraulecqnwtlganéaml farylf eanapfuranyd, tbtochﬁ:rndév@’ﬁ@i@mnhynyl

sel ect e@ff F om 51919 %(a %nk&ga(z%)n%@az&}’hmg ,

(Cbeﬁz@ﬁ(d%.@))l R%x@kﬂ}'b@énib)tlﬂazolyl tsb%)}ﬂl\ﬁ’ﬁﬁ@ NeRiLhlyl,
-(C2)LaNRIRIC, (L) aCRY. 20 - { CHD) NG =0 o]
- ( cpm@\asm@ﬁmdwcmm;\mmyl GtmRQ“)é]th lazigyband

t og h the nitrogen atomto which they are
attgaﬁg%plwi forman optionally substituted

heterocycle; R7 is at each occurrence |ndependently

sel ected fromthe group con tin 0 {1

Hy 6% Jrethpbasording oGy SRR Fima m W ?rmflg is phenyl.
hal oal kyl, acyl oxy, WO 2008/ 064866 PCT/ EP2007/010299
-29 sulfanylalkyl, sul finyl al kyl, sul fonyl al kyl,

. d T yreeithiod accardyig tosmiysmietoﬁcbi&ms Aty b, whérkiyl the pltrogen-

substitute &(iléqal k{\_/ ?r?/ . _het.er ocycI oal kyl , substituted
het EPHANHIERAROFYCISISEIPHBTBY by cl oal kyl . substi t ut ed
al kyl het erocycl oal kyl, -C(=0) OR8, -0OC(=0 RS,

-C(=O NR8R9, -C(=0 NR8CR9 -SCcR8, 5 - SCcNR8R9,
-ARBBOGRShodNRERSling IRSIZ(CaEPRYlaImARST —‘@w(raazyb aitpgen-

- NR8C(=O RB8R9 and het erocycl oal kyl
fusggls?cgréﬁﬁzeﬁ%rpcydlﬁg 1?5131 "and R' are the same or
different and are at each occurrence independently
selected fromthe group consisti ng of hydrog al kxl ,
9. The method according to any one of claims 3 to 6, wherein't emtroge

containing heterocycle is morpholinyl.

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

Formula (II):

or a pharmaceutically acceptable salt thereof, wherein

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

independently selected from R7;

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”’,



substituted al kyl, aryl, substituted aryl, alkylaryl,
substituted al kylaryl, 10 heterocycl oal kyl,

wonbsstonsedt ed het er ocycl oal kyl , al kyl het er ocyclPealEePgd07/010299
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and substituted al kyl heterocygj oal kyl; or R8 and R9
taken together with the atomor atons to which they
are attached form an opti onal |y substituted

het eiCasy B (e0)RRERY b t@?m@\ @ @L'o‘@@?l@m -(efg), §06R9

each occurrenc in ependen ed fro

gr oS MR E(FMROF  0;(CH)NR' éﬁ(d)NfR Rand(Cd‘Iz)é\ﬂth each
occ 0 lve net hod according to claim
\%g @E‘g pad zla(ﬁgf ?éozﬁgk n*together with the

nltrogen atomto which they are attached form an

ptlongﬁng substituted nitrogen- 20 contalnlngk
nonoaRosaRd Re taken é@gfrélw Ivith tBe nitregenatdmo i whisbribkynaye fached

claim 1 or en-.c ntalnlng non-
ar ort;%rf“ I C he%er%{g))% r(]’lrsl?t%,‘q‘ i {Q%e’for%% the group

consi sting of nDrphollnyI thlonnrphollnyl
[ idinonyl, rrolldln peridi nyl,

honthl‘i)%trqaéllP ﬁ%urrensz@slqﬁip séﬁlhﬁlect%ﬁem the BEMPFPRSisting of
hydant g 5% n; h#cﬁb%f@&?ﬁ@ Wtrrf) a'f%;!xxy?l}(ylf ﬁlkoxy,lha dnla}]lvll,’ acyloxy,

tetrahy 0xazo I azo

i ndol mManyllaEl@ﬂ n;dtﬂnyﬂalkyl sutl &ty belblignd § loglad @l kyhydrylasabstituted

any. oY bAlGPAY hasysteda ke chdfeiRey e Gt MDA or

30 het l?ert%é)yéloalw ﬁQ?WeQ@&(%@ﬁ)aH&T /&b4R0Eh Qﬂl@l&%%rocfc@oalkyl

5. The neth accqrding to apy one of cI ai ms

wher ej +C(ﬁ®)®8 ,s-élPeRtg,e@Cf(F@)R +BEQNRIR c&(§DéNRn@Ro,f -SOCR?,

32%20@%‘%&?? RIS R INR SRR Btk ) OR’,

oxazol JWR*dp x@fﬁqwlo(onmﬂzm%hd heREIFLIG] ?Zﬁisydl to phenyl;
enzo

t hi azol yI, I azolyl, 1soxazolyl, pyrazoly
isothiazolyl 5 pyridazinyl, pyrlnldlnyl pyrazi nyl ,

I I , I j inyl .
LR B e B 0830 A B
V\/ner ei ind&endsntphsabedted fréhﬁ tie gr'BIu@ cordistig eftydrafengalkyl,

any one of clai rei

cont ai FHPSGURS: aé]?ﬁc;ré’ [ gug@tﬁbﬁeg é’ryégqlwgﬁywst”ggg&tga 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.



8. The nethod according to any one of clains 3 to 6,
wherein the nitrogen- containing heterocycle is

wopopanigonyl . 15 9. The net hod accordi ng to aRgT@EPR003010299
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claims 3 to 6, wherein the nifyogen- containing
het erocycl e is norpholinyl. 10. The nethod according
to claiml, wherein said conpound for the treatnent of

rq ff eqtd :
e lcBloR YRR S SR Ry RS SR vih the
(1l hitroBdn Athni\oHwhioh tla:ypdnaanaxhednfd)mahrl yptiomaHp saltstitutsdihitrogen-
t hereof,,  wherein 25 E ryl or heteroaryl
opt FYRENING nogrAzPmAtie %teWCVI{fI ®one to four substituents
i ndependently selected fromR7; R5 and R6 are the sane
or different and are independently selected fromthe
droilipe ostiwidsictordingfto-aRg one pCeR)raC{ 6-6) RY, wherein the nitrogen-

- ( % a dORIF?é?ﬂ?VPC %008/ 0%866@%%8@{/ 01026_1Slstmg of

(%Iﬁx%@ﬁﬁ%hmm(;%@hﬂ%?ﬁ(ﬁ@ﬂé ngl , pyrrolidinyl, pcljgérldmyl

- (CH2) aNR
(dqm)lglsmmmmplpsr@rnyr@mﬂplma@mdehy a@@é@:ﬂer W| t h

th h.t
LR T LR i L
occindoBnylgisbimdepeyigeahhydreghiacligd ahd wﬁahp@fog;oqumolmyl.

consi sting of hal ogen, hydroxy, cyano, nitro,
car boxy, al kyl, al koxy, hanaIkyI acyloxy, 10

I I I
ﬁl?dil"gi%ﬂgm?hﬁccoraﬂigftbgﬁ ?IIFISEI:IS ar y I? II-?éIex R1 IF either aryl or

subb¢tetoatydd al kyl aryl, heterocycl oal kyI subst | t ut ed

14. The method according to any one of claims 10 to 13, wherein R1 is selected
from the group consisting of 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.
15. The method according to any one of claims 10 to 14, wherein R1 is phenyl.

16. The method according to any one of claims 11 to 15, wherein the nitrogen-

containing heterocycle is piperazinyl.

17. The method according to any one of claims 11 to 15, wherein the nitrogen-

containing heterocycle is piperidinyl.

18. The method according to any one of claims 11 to 15, wherein the nitrogen-

containing heterocycle is morpholinyl.



het er ocycl oal kyl, al kyl heterocycl oal kyl, substituted
al kyl het erocycl oal kyl, -C(=0 OR8, -NR8R9, -0C(=0) R8,
WO 20AHNRERI, - C(=0) NRBOR9, -SORB, - SOcNR8R9PCT/EP2007/010299
-NRBSCcR9, - NRBC(=0) R9, -NRBC(FO) (CH2) bOR9, 15
- NRBC( =0 (CH2) bR9, -Q( CH2) bNRBR9 and het erocycl oal kyl
fused to phenyl; R8, R9, RLO and R' are the sane or
di . free eRith@Nekcafdingdio AHCheVTCHIMEN080 18 NIRRERARRI do¥npound
sel ected fromthe group consisting of hydrogen, alkyl,
subsffectiveddr tieksgatment pif multpls nhteloraal iser gdmpaaind pcearding to
substit ut al kyl aryl, 20 heterocycl oal kyl,
sub?%FPﬁ?ZﬂDheterocycloaIkyI, al kyl heterocycl oal kyl
and substituted al kyl heterocycl oal kylQ or R8 and R9
taken together with the atomor atons fjo ME§Ch t hey
are attached form an optrqpall Nt
heterocycle; 25 a and ) are| t he|samd| or differeny and
are at each occu i Qe seRected ' from
the group conglg of 0, 1,42, 3 and 4; and c is at
or 2. 30 WD 2008/ 064866

each occurrence ¥
PCT/ EP2007/ 010299 -32 11. The nethod according to

5 claim10, wherein RS and R6, taken together with the
nitrogen atomto which they are attached form an
ot iTha atdthodsasiserding toeanyrfinerof gkaims d Bbe 48,nviegein said compound

non- matd c..het erocycl.e. 12. The net hod accor di

o Ry BRoEmEH SR o6 Rttt FoyglilFa B CREPRRA PhGirithe v
contFathuagIvien- aromati ¢ heterocycle is selected from
the group consisting of norpholinyl, thionorpholinyl,
pyrrolidinonyl, pyrrolidinyl, piperidiil,
honopi peri di nyl, pi peraziayl, honppi perazimi,

hydant oi nyl, tetrahydrpytNdi ny @ N
yd

t et r ahydr opyri mi di thi ggol i ditM)I , 10

i ndol i nyl, isoin; ogqui nol i nyl and

t et r ahydr oi soqui yl . 13. The method according to

any one of clgrfie~¥0 to 12, wherein Rl is either aryl

or heteroaryl. 15 14. The nethod according to any one
10 of clainms 10 to 13, wherein Rl is sel ected

21. A method 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:

Iz
z

15 cl
or a pharmaceutically acceptable salt thereof.

22. The method of any one of claims 1 or 21, wherein the multiple myeloma is stage
[ multiple myeloma.
20



fromthe group consisting of aryl, furyl,
benzof uranyl, thiophenyl, benzothiophenyl,

wouisiwhseayl , pyrrolyl, indolyl, oxazolyl, benPcTa&rod07/010299
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i m dazol yl, benzi m dazol yl, td3.azolyl, benzothiazolyl,
i soxazol yl, pyrazolyl, isothiazolyl, pyridazinyl,
pyrimdinyl, pyrazinyl, triazinyl, cinnolinyl, 20

i3t rak avetivdl ofaRy ofeloha@Rhs NYk21, Wherelh theBUIARR myeloma is stage
according to any one of clains 10 to 14, wherein Rl is

phehymultipleenyatamamet hod according to any one of clains
11 to 15, wherein the nitrogen- 25 containing
het erocycl e is piperazinyl. 17. The nmethod accordi ng

2. TRY nRftdJS gl dheBf dhirh®1 b2 1 Wakdreinthé Amltiplé AiY@RNa is stage
cont ai ni ng heterocycle is piperidinyl. 30 18. The

net Hbmudidrle miekyna.o any one of clains 11 to 15,

wherein the nitrogen- containing heterocycle is

nor phol i nyl . WO 2008/ 064866 PCT/ EP2007/010299 -33 109.

Tte Thefedcbdacf@ay dnagf tlaimny opDe, whereihahemulithlé mykBma is

wherein said co ?und effective for the treatnent of
¢ 6#‘1‘3?9

nul BFFIREORE smyeloPhound according to Formul a
(111): OR5 NNC/I Rs (Ill) NNR H 5 20. The
nmet hod according to any one of clains 10 to 18,

\itoe The megtmidob fddapohdvheeéinabe asyenpitamatihmuttipdatyelomaois

?}Jl\/gsrlng@%ﬁnn%%lu%% hsyeﬁ)rgagmound according to Formula

27. The method of Claim 25, wherein the asymptomatic myeloma is indolent

multiple myeloma.

28. The method of any one of claims 1 or 21, wherein the multiple myeloma is

symptomatic myeloma.

29. The method of any one of claims 1 or 21, wherein the multiple myeloma is

newly diagnosed multiple myeloma.

30. The method of any one of claims 1 or 21, wherein the multiple myeloma is

responsive multiple myeloma.

31. The method of any one of claims 1 or 21, wherein the multiple myeloma is

stable multiple myeloma.

32. The method of any one of claims 1 or 21, wherein the multiple myeloma is

progressive multiple myeloma.

33. The method of any one of claims | or 21, wherein the multiple myeloma is

relapsed multiple myeloma.



N~Rs (IVV HR 10 21. A nethod of treating a
subj ect suffering fromnultiple nyel oma conprising

wodes/msissberi ng to the subject an effective amPOAtEPR607/010299

10

15

20

the compound A 1-(4-{4-[4- .35-

(4- Cnhl or o- phenyl ) -pyri m di n-2-yl am no] -benzoyl }

-pi perazin- | -yl)-ethanone, which is represented by
the structural formula: 0 N H 15 ci or a
pharnaceutlcally acceptable salt thereof. 22. The

rﬁtﬁ Hég nesthehgf anyeonsfof slaimpnd or 26r whereinjhe mailtiple yeloma is

20087 DETRE WA B B5F 010000 - 34”25, "The. met hod of

any one of clalns 1 or2| wherein the multiple nyel oma

IS stage nyel oma. 24. The net hod of any.

otre 16 TRq %ﬁ%%f apycsmez)f clevmérl d¢ Al.tfethen gompsisingngdaniaipiering to the
st ag e ahlelffeW#/et érﬂél‘int% ReH on%%hera G 1%é&qqelg%te§?%m the
one clalns erein the I I pPe nyeloma i's

asy lgmupmhmstmrgjd)ﬁ bqrteeomyte(\&mde)lﬁle%alaﬁhpreﬂﬁisbm viricristine,

Claim 25, wherein the asy to tic nmultjple nyelonma, is
s moFHEYSHEe: MFPPB?%’EWJ saasqag AIRBAIG HoEpRPIFn,

25, BRI Qobdied vt 208h c myel oma i s indol ent
nulf?g é nyoéona 1gBE8 te nmet hod of any one of

clains 1 or 21, wherein the nultiple nyeloma is
%T%e mett hod org(,ellaxir)nn?S, wherein the therapeutic agent is velcade.

37. The method of Claim 35, wherein the therapeutic agent is melphalan.

38. The method of any one of claims 1 to 21, wherein the subject is undergoing

radiation therapy.

39. The method of any one of claims 1 to 21, wherein the subject is in preparation

for a stem cell transplantation.

40. The method of any one of claims 1 to 21, wherein the subject is undergoing a

stem cell transplantation.



29. The nethod of any one of clainms 1 or 21, wherein
the multiple nyeloma is 20 newy diagnosed nultiple

worped/wusss 30. The net hod of any one of cl ai ns PCTEP2@T/010299
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25

wherein the nmultiple nyeloma is responsive nmultiple
nyel oma. 25 31. The nethod o0 any one of clains 1 or
21, wherein the nultiple nyeloma is stable nultiple
nmyel ona. 32. The method of any one of clains 1 or 21,
wHer ei & phmawumtmabb@nmsemmr treating zogﬁ:ws sufering ﬁrq»rplreultl-

nyelo . The.nmethod 0 1 or
S EPRIRLaRITT & SRt Sanedp EREBA ¢ pl e
nyelona. WO 2008/ 064866 PCT/ EP2007/ 010299 -35 34. The
net hod of any one Bf clains | or @1, wherein the
nultiple nyeigea i ¢ reff Iti 5e nyel oma. 5
35. The neth W one & further
conpri si ng adn1n|stgg%?g tlo th sub ect )effective
amount of at tic Rgent selected from
the group cdﬁS|sthg bortezom b (vel cade),
nmel phal an, predni sone, Vvincristine, carnustine,
cycl ophospham de, dexamat hasone, thal i dom de,
doxorubicin, cisplatin, etoposide and cytarabine. 10

36. The, net hod o ere the t her apeutic
ageﬂfaPQ“V@*@ﬁH@lya§*pp¥ﬁ§mﬁgg YPershi m 35, wherein
t he therapeutlc agent |s nelphalan 15 38. The nethod
of aone of cl ains wher ei n_t he subj IS
andBr g%?lﬂlgr apyhef léﬁt?reﬁryﬂ ﬁe'a%f&}ly sgbgtitytpd w@t%@do uréﬁwltu-
onemﬁﬁnﬁkg&ﬁﬁ dv kQeddd & ein the subject is in

prepar at i P ¥ stemcel |’ transpl antation. 20 40.

The nethod of any one of clains 1 to 21, wherein the
subBe@th)Kl‘sOgmuer going a stemcell transpl ant ati on.

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

0 to 4;

R’ and R® are the same or different and are independently selected from the
group  consisting of -R®, -(CH3),C(=0)R’, -(CH,).C(=O)OR’,
«(CH2).C(=O0)NR’R'®,  -(CH,),C(=0)NR’(CH,),C(=O)R"’,
-(CH2).NR''C(=0)NR’R!?, -(CH,).NR°R'®,  -(CH,),OR’,
-(CH2).NR’C(=0)R'"°, -(CH,).SO.R’ 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,
sulfanylalkyl, sulfinylalkyl, sulfonylalkyl, hydroxyalkyl, aryl, substituted aryl,
alkylaryl, substituted alkylaryl, heterocycloalkyl, substituted heterocycloalkyl,



WD 2008/ 064866 PCT/ EP2007/010299 -36 41. A
phar maceuti cal conposition for treating a subject

wo0bsisedong from mul ti- ple nyel oma conpri si ngPET/EP2007/010299
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conmpound according to Fornulg I: R3 V4) O5 R2 R5 NN
Rl1 NN R6 H or a phar maceutital | y acceptable salt
thereof, wherein 10 R is either aryl or heteroaryl

opt Aisabetejoayglpatikvl, substitwied dlghetergerdealk d dFOIAR Lent s
i ndepe nhys S Or GILR0 Ps 5 0g8M 91 s
eit hgr'%a%%éﬁétﬁm’-nggﬁmgﬁi’s,salxg ’eg?ﬁNREﬁ ’

i nstNRESORndepeh®ER? | WREE(=0IRY-N R W -OheC H OB,

consi st 15 hal X | ower al kyl and

I om&ﬁ%&&?&Hw&% ei ﬁgzsﬁé)bgﬁq#n?%’glé‘?‘erf)?malgltfkise 1oRs5
andpﬁ@ly@re the sane or different and are independently
sel ected fromthe group consisting of -RS,

- R BIcREDy P e mepRTferam and are & each occurrence fnde-

- (CH2 'Cf,= R1O. - (CH2) aNRIR .. - CH2 .
| CRE BRI IR D giProhSRERERny ) D rytstiruted
or RkyBagyl Rubbiadaesa dregelkpRiEyl)\ubstitubed dlk a9 ietead Sldatkyl,
whi ch they are attached to form an_optionall

sub§‘{ﬂ?Sflﬂtt%hqﬁ@péY%@%lkyle?lkWeteﬁoCa‘(FIOéH‘O’Ea%%@ﬁ?%‘%ﬁ?ealkylhet'

i nd sel ected fromthe group consisting of
25 E{gﬁ%gggﬂ?%ydroxy, cyano, nitro, carboxy, alkyl,

al koxy, hal oal kyl, acyl oxy, sulfanylal kyl,
sul br R hiad RY takes tigethey withiklyé atotnyairavomstdyhich alnepl are attached

substituted. aryl, k ryl, substituted al kyl aryl,
het qrﬁb%?fg’aﬂnﬂm Su@ﬁhg%q }?‘ﬁ%/rgﬁy‘ﬁ%t erocycl oal kyl, WO
2008/ 064866 PCT/ EP2007/ 010299 - 37

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.

42. The pharmaceutical composition according to claim 41, wherein RS and R6,
taken together with the nitrogen atom to which they are attached form an op-

tionally substituted nitrogen-containing non-aromatic heterocycle.

43. The pharmaceutical composition according to claim 41or 42, wherein the ni-
trogen-containing non-aromatic heterocycle is selected from the group consist-
ing of morpholinyl, thiomorpholinyl, pyrrolidinonyl, pyrrolidinyl, piperidinyl,
homopiperidinyl, piperazinyl, homopiperazinyl, hydantoinyl, tetrahydro-
pyridinyl, tetrahydropyrimidinyl, oxazolidinyl, thiazolidinyl, indolinyl, isoin-
dolinyl, tetrahydroquinolinyl and tetrahydroisoquinolinyl.

44. The pharmaceutical composition according to any one of claims 41 to 43,

wherein R1 is either aryl or heteroaryl.



al kyl het erocycl oal kyl , substituted
al kyl het erocycl oal kyl, -C(=0 OR8, -0OC(=0) RS,

WO-208#O¥RERO, - C(=0) NRBCOR9, -SCcR8, - SCOcNRS8ROPCT/EP2007/010299
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-NRBSCcR9 - NR8R9, -NRBC(=0) R9, -NR8C(=0) (CH2)bOR9,

- NR8C( =0 ( CH2) bR9, -CXC}Q)bNﬁ%RQ and heterocycl oal kyl
fused to 5 phenyl; R8, . R9, RLO and R' are the sane or
dt5r Tl eharmagentigabeorapesiian asserdingta@pyiong ef clagngthia 44,

sel L Shi 0BG Qf r n

b S R A5 SN BT hieir p AT BT perpiofpny,
subtiophenel) beddostiaphanyl, lyainetiagly pimallyk whdolyls otezblyil Ueadox a-
het er ocycl pal kyl, al kyl het erocyc| oal ky]. and. .

subgelyh am@az‘alq%heﬂ@wg%f‘éﬂéw%WLgaeﬂ%ﬂyti,naél.‘/hssoaﬁ@lﬂgpyra-
ar o 0 SR P LA MA E pBER D, MR, itRiny),
het phthelpeing} aral @nobzbliayle t he sane or different and are
at each occurrence independently selected fromthe
group consisting of 0, 1, 2, 3 and 4; and 15 c is at
each_occurrence 1 or. 2. 42. The pharmageuti cal

0,

AP B PharBIRcaHca} epmRPsitiPTacsPIneto ARk One Pf ClRENSAtort
tak%e{e‘ﬂgﬁtlh§?héﬂiﬁ.h the nitrogen atomto which they
are attac eé orman op- tionally substituted
ni trogen-contai ni ng non-aronati ¢ heterocycle. 20 43.
The pharmaceutical conposition according to claim4l
of7. THe phdrataeeutidaheompositionogesrdirgtoaingiong oficlaimas 43Rt 46;
heterocycle i.s selected fromthe group consist- ing of
mor PRETEhie nitFegearRoNERYNE Agterocycle AL Piparagw Y | |
pyrrolidinyl, piperidinyl, honopiperidinyl,
pi perazinyl, honopi perazinyl, hydantoinyl, tetrahydro

i vl g oo | di
ot THE pRopur il AN RGNy REPEPLARRSI o 46,
t et whbeitr thewi thedenrophtaiidg heterarlyldiopipeddinpo! i nyl . 44.
The pharmaceutical conposition according to any one of
clainms 41 to 43, wherein RL is either aryl or

het eroaryl . 30 WD 2008/ 064866 PCT/ EP2007/010299 -38
49. The pharmaceutical composition according to any one of claims 43 to 46,

wherein the nitrogen-containing heterocycle is morpholinyl.

50. The pharmaceutical composition according to claim 41, wherein said com-
pound for the treatment of multiple myeloma comprises an effective amount

of a compound according to Formula (II):

R
B “1‘
o N/)\N RO (m
H

or a pharmaceutically acceptable salt thereof, wherein

R! is aryl or heteroaryl optionally substituted with one to four substituents
independently selected from R’



45. The pharnmaceuti cal conposition according to any
one of clains 41 to 44, wherein R is selected from

wotees/gassdp consi sting of aryl, furyl, benzof ur&emyP2007/010299
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t hi ophenyl, benzot hi ophenyl, quinolinyl, pyrrolyl,

i ndol yl, oxazol yl, benzoxa-- ¥bi yl, imdazolyl,

benzi m dazol yl, thiazolyl, benzothiazolyl, isoxazolyl,
pyra 5 zoI yl, isothiazolyl, pyridazinyl, pyrimdinyl,

Py gZ2lpy ki mlfe th@éérﬂéll_%glr dlﬁ‘ﬁ%? b d el ’1nd@pgﬁ&% 12%&1@&%(1 23th the
qui nazol i ny arnmaceut1 C

accgl;]dﬂlipl’l@nilﬂlw @ﬁe(ﬁﬂz);C&r@r)R 4-1CH|Q)3@6=O)O/R?er ein RL

i s phenyl . ar naceut iscal c

e cORTAS CONRR Sne 61k DN (GG O e D SR,
nitr mg h dle_ er 9 8

The ﬁgz?rmce ???:%I %ogs)lqtq?(onb?adgg\(laﬂlr?d9 ?@g%}} one of
cl a(@Hz)gtaR‘t) andMECHz)LSOsz\NR RPN the ni t r ogen- cont ai ni ng
het erocycl e is piperidinyl. 49. The pharnaceuti cal
conposition according to any one of clains 43 to 46,
whepeRrMaAdR® EHkEﬁ Q%%fh‘e? Qithah O hid gBe hRhPeWehieh tiey are attached
nor phol i nyl . 5 he pharnaceutlcal conposi fion

acc éorei mget§®0E¢1apn$1¢mtltumth§¢mC§&¢d com pound for the
treatnment of nultiple nyel oma conprises an effective
anount of a conpound according to Formula (I1): Os

\ NR/ iR e3bh Hecutrbide inBepedBhtly selicted ﬁﬁlﬁﬁlﬁ%ﬁﬂf b@rﬁdlsitﬁﬁg of
acceptable salt thereof, wherein 30 R is

het er dilggenghydre clygnas giEs, cabesn Akl ralkewy, hé‘oﬁ]&f} acyloxy,

2000/ ob3aRG s PREBBORT, wlph Rl Hgr AR Supgitted

sanme aryklafkiyiargnsubatiohtal dkylagd feratenicloallsd) sabstédtet] hetero-
t he

cycloalkyl, alkylheterocycloalkyl, substituted alkylheterocycloalkyl,
-C(=0)OR®, -NR®R?, -OC(=0)R?, -C(=0)NR®R’, -C(=0)NR*OR’,
-SOCR®, -SOCNR®R’, -NR3SOCR’, -NR¥C(=0)R’, -NR3C(=0)(CH,),OR’,
-NR*C(=0)(CH,),R’, -O(CH,),NR®R’ and heterocycloalkyl fused to
phenyl;

R8, R9, R'% and R'! are the same or different and are at each occurrence in-
dependently selected from the group consisting of hydrogen, alkyl, substi-
tuted alkyl, aryl, substituted aryl, alkylaryl, substituted alkylaryl, hetero-
cycloalkyl, substituted heterocycloalkyl, alkylheterocycloalkyl and substi-
tuted alkylheterocycloalkyl;

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

tached 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



group consisting of -R8, -(CH2)aC(=0 R9,
-(CH2) aC(=0 OR9, - (CH2)aC(=0) NRIRLO,

WO- 208183366 =O) NRO( CH2) bC( =0O) R10, - (CH2) aSCcR9, PET/EP2007/010299
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- (CH2) aNROC( =0) R10, - (CH2) aNRL1C(=0) NROR10,
- (CH2) aNROR10, (CH2)aOR9 and - (CH2) aSO2NROR10; or R5

and R6 {Sﬁgﬁégt@%&g&gg vvlltgp%t he nitrogen atomto which

t hey ar eterocycle or substituted
heterocycle; 10 R7 is at each occurrence independently
sel ected fromthe group consisting of hal ogen,

hsndméEharﬁwaémlcamdrﬁlsbsnmré@emmgab kydim 59, lksdein RS and R6,
hal oal , ac ong@ sul fanyl al kyl sulfln I al k
BitEPE

S Iu |k tobseny meth;ar withyt F‘T( 9ﬂom terwhich theyers @tmcqu ¥omﬁn op-
kyl
a g%)x{f‘atl%t 8&#&&1 s g_efg $ Qxhg é!)ﬁl-’artz)%a%c%%}/e%&%l &Y

sub er o-
al kyl het er ocycl oal kyl , substltuted
al kyl het erocycl oal kyl, -C(=0) OR8, -NRBR9, -0OC(=0) R8,

-$2( TR ceut@ﬁl:@r%?ﬁ%’ accord any 98 MR8IE®as 50 or 51,
-NR8SCCR9, -NR 8C(=0O R9, -NR 8C(=0) (CH2) bOR9,
- NRSB¢Ee®) @emzymg con@qmpbwmt@ﬁ@tqn@wkm 9@1|e@aqi kipm the

f used

or - EpEpafitERor ragrgnding BionSRufiRy, SyriBfBinbls, BHGIic-
depgiyd qﬁlsérwusﬁl m@ipéﬁmyn ﬁl@e@mzp h@ﬁi’(’»pi}ﬁtazi’r@l fydantoinyl,
hydr ogen, al substi- tuted

subsqtruahxdreayrs@/ igyl, temakwrapWmldsrebﬂs%amle@aylathmoaﬂwl in-
het |

ale K g#;lﬁnesil g‘%‘g‘%@@}@é . tﬁtr?ﬁ%ﬁ%iu‘iﬁ%ﬁi?l het tgfrﬁ’r&)ﬁﬁgg’@ddﬁdhnyl

al kyl het er ocycl oal kyI or R8 and R9 taken together
with the atomor atons to which they are at- tached

f33r Thaphafiacanithl sorspdigtiont dctedidpebangeye beclaidis 50 @R, b
are the sane or different and are at each occurrence

i ndepersieRd iseithee pd oeBeterodmlt he group consisting of

0, 1, 2, 3 and 4; and WD 2008/ 064866 PCT/ EP2007/ 010299
-40 c is at each occurrence 0, 1 or 2. 51. The

%Zﬁgﬁcﬁ%{a%eauglc c rr(l)psc;sgtﬁo%nacggr%ox{gdtlo Ilgy HRe 8{" gl 35§b to 53,
wherein R1 is selected from the group consisting of aryl, furyl, benzofuranyl,
thiophenyl, benzothiophenyl, quinolinyl, pyrrolyl, indolyl, oxazolyl, benzoxa-
zolyl, imidazolyl, benzimidazolyl, thiazolyl, benzothiazolyl, isoxazolyl, pyra-
zolyl, isothiazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, cinnolinyl,

phthalazinyl and quinazolinyl.

55. The pharmaceutical composition according to any one of claims 50 to 54,

wherein R1 is phenyl.

56. The pharmaceutical composition according to any one of claims 51 to 55,

wherein the nitrogen-containing heterocycle is piperazinyl.



taken together with the nitrogen atomto which they
are attached forman op- 5 tionally substituted

WOres@gssa- cont ai ni ng non-aromati ¢ het er ocycl e PCIEP201A10299
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phar maceuti cal conposition according to any one of
claims 50 or 51, wherein ttH mitrogen-containing
non-aromati c heterocycle is selected fromthe gro%?
cYndhe phﬁglasﬁutw& fﬂmmqsmn acswidm&)tpams long of claims 51 to 55
py M Rkle ng 08 geﬂyc.roﬁpilﬁlq el‘dl%l:le 1?‘) Egﬁﬂlﬂ pyl

honopi per i di ny plperaz ny , homo eraz nyI,

hydant oi nyl , tetrahydropyridinyl,
tetrahydropyrinidinyl oxazolidinyl, thiazolidinyl,
198, THebhabtlaceutial &d@;bdsrtydn a&&ﬁﬁ@%%? @ik 3OLlaltyd 5 1ata>d55
t et rahydr oi soqui noli nyl. 53. The pharnmaceutica
conpderein te naté@gﬂncmﬁgalmag hetgrasyeleds merplioksylso to 52,
15 wherein R1L is either aryl or heteroaryl. 54. The
phar maceuti cal conposition according to any one of

cd Al 0 to 93, wherein Rl is selected fromt
5 TS eBrteleGeitty! eEPioh ipting GaRy shtioLrGmS o 58,
t hi opBRMY said b@ﬁp@m STRRENY for thikHrE@meRydf,milYipleGhydloma is a
i ndol yl', oxazol yl, benzoxa 20 zolyl, im dazolyl,
bengomperpsFcpprdingfodosmyla (Bknzot hi azol yI, i soxazol yl
pyra- zolyl, isothiazolyl, pyridazinyl, pyrinidinyl,
pyrazi nyl , tr|a2|nyl C|nnoI|nyI phtﬁalazinyl and
qU|nazoI|nyI 55. -vahar-e syticg|-tonposi tion
according to any @ Q 54, q§® Wherein
Rl i s phenyl~.56- Fvacett i cdl conposition
accor di y o of (glains 51 to 55, wherein the
ni trogen-cant ai’ni ng heterocycle is piperazinyl. WO
2008/ 064866 PCT/ EP2007/010299 -41 57. The
pharmaceutical conposition according to any one of
ﬁée()taggggyz;rr&agetﬁﬁz’al c&gﬁdgﬁicﬂﬂ chgrgm%%gg %n? ?}gé@ ﬁgJo 58,
conpbstein said ampanmdmjfdcnvafqr tineeadinent cfimutiple rhyel&ﬁa isa
5 wherein the Ltro en-c | ning heterocycle is
mor FABPPYH acc mgr‘ﬁ ?aré‘géut i cal conposition
according to any one of claims 50 t@58, wherein said
conpound effective for the treatnent ofngvltiple
myel oma is a conpou or di la (I'11): 10
l'qe (V)

O | 4l\

7

R

61. 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:

(0]

Cl



s NNRs (Il'l) rCNNRR N 15 60. The
phar maceuti cal conposition according to any one of

WOChes/is88660 t o 58, wherein said conpound effe®CinEP26001010299
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the treatnment of nultiple nyelona is a compound
according to Formula (I1V): 3220 N/ NR \ Rs (1V) NH
R 25 61. A pharmaceutical conposition of treating a
subj ect suffering fromnultiple nyelonma conprising

ad ”bf‘é gﬁaﬁ{daeaxtfcﬁllil h&eptiBieGit thétest f €Ctive amount of

ound
1 (4 {4- [4 (4- Chl oro- phenyl ) - pyri m di n-2-yl am no] - benz
oyl }- piperazin-I|-yl)-ethanone, mhich i's represented

FoshoeiumchiiaLeossintitiosgey g b pims A0t 61, Wnekdin 2

phapfiige hiyeRinhd/isatge P naliligle sdelorhdier eof . 62. The

phar maceuti cal conposition of any one of clainms 41 or
61, wherein the 5 nmultiple nyeloma is stage |

mul ti pl e nyel onma.
63. The pharmaceutical composition of any one of claims 41 or 61, wherein the

multiple myeloma is stage II multiple myeloma.

64. The pharmaceutical composition of any one of claims 41 or 61, wherein the

multiple myeloma is stage I1I multiple myeloma.

65. The pharmaceutical composition of any one of claims 41 or 61, wherein the

multiple myeloma is asymptomatic multiple myeloma.

66. The pharmaceutical composition of Claim 65, wherein the asymptomatic mul-

tiple myeloma is smoldering multiple myeloma.

67. The pharmaceutical composition of Claim 65, wherein the asymptomatic mye-

loma is indolent multiple myeloma.

68. The pharmaceutical composition of any one of claims 41 or 61, wherein the

multiple myeloma is symptomatic myeloma.

69. The pharmaceutical composition of any one of claims 41 or 61, wherein the

multiple myeloma is newly diagnosed multiple myeloma.

70. The pharmaceutical composition of any one of claims 41 or 61, wherein the

multiple myeloma is responsive multiple myeloma.



63. The pharmaceutical conposition of any one of
clains 41 or 61, wherein the multiple nyeloma is

wonesyw4d6b mul tiple nmyel oma. 10 64. The phar ma®€WtEPCEI7/010299
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conposition of any one of clainms 41 or 61, wherein the
multiple nmyeloma is stage 1143 nul tiple nyel oma. 65.
The pharnmaceutical conposition of any one of clains 41

ofl. §he phwraasewicaheompasitianpfanypar ofalaims 4k gnph, ahergie the
mul tj pl. - 68 14 ceuti cal
co n}pﬂ é’gt!llrﬁle gfyﬁ L‘?'Q%Sasﬂa@%%}lmﬁegrrn&?lﬁ e asynptomatic mul -

tiple nyeloma is snoldering nmultiple nyeloma. 67. The
pharmaceuti cal conposition of O aim65, wherein the

ar) TRE P aceutdeal cotfipds@ith dfSankdde beBhid ! t bP6 € wherein the
nyel oma. 68. The pharmaceutical conposition of any one

of &udiipts myelagra is Progrpssive multipke mpelpmiapl e nyel oma i s
synptomati ¢ nyel oma. 25 69. The pharnaceutica
conposition of any one of clainms 41 or 61, wherein the

| ti pl elgma, i s ne i agnosed nultiple | oma
75 ThR e RaRL ta i BT oRe At gt b ol heRaR the
cl afiBtigld nfeldda isWBIapdiliple MlémA] € myel oma i's
responsive nultiple nyeloma. 30 WO 2008/ 064866
PCT/ EP2007/ 010299 -43 7 1. The pharnmaceuti ca
conposition of any one of clains 41 or 61, wherein the
. The pkarmaetwival ¢ampisitiineofranly tonp o€ claines dhrer 617 heTdie the

pharmaceutical co sition ,of any.,one of clains 41 or
61, "ﬁéﬁ%ﬂ?’ef%a 154 ﬁ?ﬁt‘fﬁyﬂ?‘éﬁﬁ{?&%ﬁlﬁmﬁs pr ogr essi ve

mul tiple nyel oma. 73. The pharnaceuti cal conposition
of any one of clains 41 or 61, wherein the multiple

M5 ITREBhirfatEltRRE &SN dnRd feantPb8k BFBlaindO4 1Vt 6 thf'ﬁ"tl}ier com-

pharmaceutical conposition of “any one of clains or
61, pukieg edmiristeringniol the phtgeehanleficetivesamafnt af atdesst one thera-

mul tiple el .. 5. .The pharnmaceuti.cal co Si.ti
of BRSPCaENCEIeETH, ol she wrge onTnE s PorsrmB  dradg). mel-
Iad nbﬂalﬁﬁ,%frédgﬂsoh@, ViR&istinB] @ehudheetyBsHoyshanilaelMexof at
east one thera-
amathasone, thalidomide, doxorubicin, cisplatin, etoposide and cytarabine is

further administered to the subject.

76. The pharmaceutical composition of Claim 75, wherein the therapeutic agent is

velcade.

77. The pharmaceutical composition of Claim 75, wherein the therapeutic agent is

melphalan.

78. The pharmaceutical composition of any one of claims 41 to 61, wherein the

subject is undergoing radiation therapy.

79. The pharmaceutical composition of any one of claims 41 to 61, wherein the

subject is in preparation for a stem cell transplantation.



15 peutic agent selected fromthe group consisting of

bortezom b (vel cade), nel- phal an, prednisone,
WOWRDIRNGHSSHI ne, carnustine, cycl ophosphan de, d®XT/EP2007/010299

amat hasone, thalidom de, doxgy ubicin, cisplatin,

et oposi de and cytarabine is further administered to

the subject. 20 76. The pharmaceuti cal conposition of

G ai m 75, mherein the therapeutic agent is velcade.

The har t cal sition.af. C aj 5 :

(e TEF AR PR AL st R ARy b O Buista L ¢ ihspin the

Thesm&ftr@@rﬁié}gdiﬁéa§t@ffp&$l|t¥dn@§laﬂtfat1@ﬁy one of clains 41

to 61, wherein the subject is undergoing radiation

therapy. 79. The pharnmaceutical conposition of any one
s of clains 41 to 61, wherein the 30 subject is in

preparation for a stemcell transplantation. WO

2008/ 064866 PCT/ EP2007/ 010299 -44 80. The

phar maceuti cal conposition of any one of clains 41 to

61, wherein the subject is undergoing a stem cel

transpl antation. 5



