COMVBI NATI ON Field of Invention The invention rel ates

to a conbi nati on which conprises: (a) a histone
waleasmrophase i nhi bitor (HDAI); and (b) an PCT/US2007/024712

anti-metabolite, for sinultaneous, concurrent,

separate or sequential use, especially for use in the

treatnment of proliferative diseases, nore specifically

nmyel odyspl asti ¢ syndrone (MDS) or acute nyel obl asts

| eukemia (AM.). The i nveBMEINATGY el ates to
phar maceuti cal conpositTons comprrsing such a

conbi nation and to a nethod of treating MDS or AM., in
a mammal , particul arl yﬁ%l Eﬁﬂ@gl @“h such a
conbi nation. The pres further also
relates to a commerci al package or product conprising
SUTHe iaverdishirelatesat a combirgationl adlichfcohpyieed:i on Rever si bl e
acetylation of histones is a major regulator of gene
ex(@ eshistone deagetyasesinbipiten (HOAIgndiccessi bil ity of

tion factors to DNA. In normal cells, histone

N )
d[e@géﬁ?{érg'é’@e‘epﬂﬁﬁ' and hi stone acetyl trasferase
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for s RRGASHS EctLirBhr, Lelforst®¥F sedleriafiet) Bipgpibng forls P reatment
of proliieratieecdisedsas] moreospekifipallyaroysigdysplasticsyntrones (MDB) erracute
£,S J.. j of cell ul .
o5l 1. ik Pl el 38 PR cel ] cpBsuons
comprisingssucRacanibirnbtior laog teanwethod oftreating MDS6r AIDA)] in @ mammail,

.research have, proyided act.ive_conpounds, bhot i gh
part i fotosls WiuBl aisemotiatil” 176 PEReRCR TR A Bl rlates to
a cormeRdial padkatjeldripgiodtict canprisirgy ig@hst contiliivdtionDAl are even

nore efficaci ous when used in conbination with other

chenot her apeuti c agents. There are both synergistic

and additive advant %agrm"dbffmn;ﬁfdﬁ cacy and safety.

Ther apeutic effects of conbrnations of

chenot her apeuti.c agents wth HDAl c result in | owe

s aReveigbla e ain BERSIonesisrA walRherailror f deng expression that acts
by alfePil iadaddsMilitySof tFaMs¥rigtion avten it ONAT Nihhormdiedelis, Aistone deacetylase

relates to orqanl c compounds, parti cul ar,

t
(HDAjreRd it AeelitrasieRase fagetes CPra)t'forE thielevel of aﬁﬂvlﬁﬁé)n gfhistones to
maan}f)a'iﬁ 8 baandd!t iniBRioARR HOLresalts ke B&dumuIionRit Agp&rasdtpated

r
histones, which results in a variety of cellular responses. ‘HDAI have been studied for their
therapeutic effects on cancer cells. Recent developments in the field of HDAI research have
provided active compounds,'both highly efficacious and stable, that are suitable for treating

tumors.

Accruing evidence suggests that HDAI are even more efficacious when used in
combination with other chemotherapeutic agents. There are both synergistic and additive
advantages, both for efficacy and safety. Therapéutic effects of combinations of
chemotherapeutic agents with HDAI can result in lower safe dosages ranges of each

component in the combination.



treatnment of a proliferative disease, especially a

solid tunor disease. W have now found that certain
woiDAaB®70011 €., HDACs, are effective when used iPCT/US2007/024712

conmbination with an anti-netabolite for the delay of

progression or treatnment of a proliferative di sease,

especially MDS or Amﬁé&éﬁﬂﬁwlption of the

Drawi ngs Figure 1 il i n conbi nation

with 5-AzaC i nduced hi gher p2l1 | evels and PARP

c| By ayentidmarelatsscth ocganiocomp@mds; inghdicalge o phainacesticl

ustrates.|lnduction a L 9 . '
comgsiigas i i ropaiedtn SPER-RRlaBoRE (R SRy opgppression or
treatiivht 6fel proliferitive Biebadd, @8pddialigra qulid umerfdiseagent i on
Accordingly the invention provides a nethod for the

é}??f in ﬁr ?rggrgf@ppgqy%m HDz\gﬁt ﬁre %E?ﬁﬁ'esﬂbe" used in

comtﬁﬁ’éﬂoﬁ'vﬁm&dﬁ adi- rh@tabblﬂe th@ﬁélaﬁlaf prfobﬁ;stiom @r &rgBtiEnt 6f a an
HDAC of fornmula ( wherein RL 1s H halo; or a

prolifgfatiye Qﬁ?a%éﬁhe@"@%$ yAMLespecial Iy methyl, ethyl or
n- propyl, which nethyl, ethyl and n-propyl
substituents are unsubstit_ut_ed or substituted by one
or nore subst it Detiled Rescription ohthe Drawipas | ky| -
substituents; R2 is selected fromH, Cl1-C Cal kVl,
pgkéﬁfeapﬂllﬂst@teﬁ%é@ﬁh 'coﬁrbﬂwatloﬁrﬁﬁtHXSLAza@ |h¥uce9rh|?her p21 levels

Cocycl oal kyl'; C4- C9het erocycl oa

and RARPgiravage than iesah kRomaswrd as single agemty| al kyi , e. g.,
- cycl opropyl net hyl ; aryl; heteroaryl aryIaIkyI e.g.

be@rﬁ_'zée' Cgl@%t?a’t&alhﬁhﬁlolﬁﬂf &?pt)%ls bPle@Inig r%%%/%ytldme or LBH589+ '
5-a.-mm|@e@) @ME@(MMI)C@JP e al kyl - ;’and (CHz)n’R?, R3 and

R4 are the sane or different and, independently, H,

d- C bal kyl ; acyl; or acylam no, or R3 and R4, together

wi th the carbon t ®elgilediDespeptionaf Inyentien r epr esent

C=0 C=S or C=NR8, or R2, together with the nitrogen

t oAé\\;(?rc‘ﬁﬁgl}/ the |ﬁv%gﬂdﬂ rovidid ﬁ%eth’o@ 961 thE Heldl P plodFesSRARP reatment

un can forma

of Mbﬁoww& ig mmcbml regH;of aumtr@atmanwhlcfacmpwétaﬁrmmstfrmg to the

subj@ct an effective amount of an HDAC of formula (1):

wherein

R, is H; halo; or a straight-chain C4-Csalkyl, especially methyl, ethyl or n-propyl, which
methyl, ethyl and n-propyl substituents are unsubstituted or substituted by one or
more substituents described below for alkyl substituents;

R, is selected from H; C4-Cjoalkyl, preferably C;-Cgalkyl, e.g., methyl, ethyl or -CH,CH,-
OH; C,-Cgcycloalkyl; C4-Cgheterocycloalkyl; C,-Coheterocycloalkylalkyl;
cycloalkylalkyl, e.g., cyclopropylmethyl; aryl; heteroaryl; arylalkyl, e.g., benzyl;
heteroarylalkyl, e.g., pyridylmethyl; -(CH,),C(O)Rs; -(CH,),OC(O)R¢; amino acyl;
HON-C(O)-CH=C(R,)-aryl-alkyl-; and -(CH).R7;
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non-aromati c pol yheterocycle; or a mxed aryl and

non-aryl polyheterocycle ring; R5 is selected fromH,
wa@l2080aloky| ; CA4- Cocycl oal kyl ; C4- C9het er ocycl ortRYE2007/024712

acyl; aryl; heteroaryl; arylalkyl, e.g., benzyl;

het eroaryl al kyl, e.g., pyridylnmethyl; aromatic

O %Inéf‘hycalrgﬁfe A @,r o‘?f@rpol] yrﬁéln\ﬁgyao% tly,'ﬂ"ﬁ%%%% Iag\ﬂ;dor acylamino,

n-aryl  polycyc eroar
poloyhet erocycl es; and m xed aryl and non-aryl
{;ol yhet erocycl e n n2 and n3 are the sane or
and &eﬁ?ﬂe@ﬁﬂwﬂmﬂ‘@mmv&h'%‘héb?%P%"Gnﬁe@r??e“hﬁeﬁ £5Sor

_,@gcgr carbon atom can be optionally and
|n ependently substituted with R3 and/or R4; X and Y
Re[ tegéther wittirtheatitratjehfte whith itis dound) eme fR!;etOnghes witke tecchrbon to

fromH h 4al suc nd CE3; : )
i 4P t RgEid 5 Yokt 2 P RRE RO ALY, & PRI PPy Bfproan

H n@n@r&ﬁbl‘fd’ﬂ)olyr@ier@ft}@ lop@Iniiyéd araridtiet-ayDRylyHeterbycle ring;

cycl oal kyl al kyl , e.g., cyclopropyl nethyl; aryl;

Radg selected fromal; y&a@DéagNyl Ce- C‘gcyclclaﬂf}'tyﬁr%hgterocycloalkyl acyl; aryl;

C ARl Ry 46! GRS R SHia O, SNAUTT Bt
S( l(a)ol?l:ﬁcles Wmatldﬁlﬁﬁms,, miaedl aréRéﬂggllﬁRélcy! paycyzles;

oo PR lereaicyer-aromatt PRV ER SLip L g8 AgiFXEq i and non-ary
hetp@[yngfeyécycggyl al kyl, e.g., benzyl; and

heteroaryl al kyl, e.g., pyri dyI met hyI RO is selected
nf nom; @ndndarethe same gr differeht andiinopBendenty seletsd from §6, when n, is

e e

4aldndlor Rand - C( O) - al kyI R12 Is selected from H G-C
bal kyl ; C4-CAcycl oal kyl ; C4- CQheterOCéGI oal k

X@ndcypea besae qgéﬁlﬁ@yvgrg|qu|lndqyp9¢ent%sg tegrfmm gnaalo Cs-Caalkyl,

no I 0. pav
o 4 O NOR YRR OR SREXNE SRINRERH T i

Ranslsdfdetedi fromt HiyeC s@gatkyh) IC 60 st cloathyl; (}I;Fmbhetedmehdﬂmlt tycloalkylalkyl,

selected, fro cl oal kyl . )
& <o SRRy gt RefSparv Ao BRGY Bi bty anagspnenyietheny:
e. meterb@méww elel @ridAmetaf; IR ; a'ndg»lRmﬁsarl dyl met hyl ; -
am no acyl, orR13 and R14 , together with the nitrogen

Rrds Mﬁ@ﬁd ffhEWBrseSBcuﬁ(D)Raa“ 802R17; NR13R14; and NR1,SO;Rs;

Rg is selected from H; ORs; NR{3R44; C4-Csalkyl; C4-Cocycloalkyl; C,-Coheterocycloalkyl;
aryl; heteroaryl; arylalkyl, e.g., benzyl; and heteroarylalkyl, e.g., pyridylmethyl;

Re is selected from C,-C,alkyl, e.g., CH; and CF;; C(O)-alkyl, e.g., C(O)CHj3; and
C(O)CF;3;

Rso and Ry, are the same or different and independently selected from H; C,-C,alkyl; and
-C(0)-alkyl; |

R12 is selected from H; C-Cgalkyl, C4-Cqocycloalkyl; C4-Coheterocycloalkyl;
C4+-Cgheterocycloalkylalkyl; aryl; mixed aryl and non-aryl polycycle; heteroaryl;
arylalkyl, e.g., benzyl; and heteroarylalkyl, e.g., pyridylmethyl; _

Ris and R4 are the same or different and independently selected from H; C4-Cealkyl;
C.-Cqcycloalkyl; C,-Csheterocycloalkyl; aryl; heteroaryl; arylalkyl, e.g., benzyl;
heteroarylalkyl, e.g., pyridylmethyl; amino acyl, or |
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CA- C9het er ocycl oal kyl ; heteroaryl; polyheteroaryl;
non-aromati c pol yheterocycle; or m xed aryl and

wmorvsarophl pol yhet erocycl e; R15 is sel ected froP@HUSIHOTN24712
bal kyl ; C4-C9cycl oal kyl ; CA4- COhet erocycl oal kyl; aryl;
heteroaryl -aryl al kyl ; heteroaryl al kyl; and

e RE BBl ith Byl O] ofs bk e
hetQar@heterqcyploblikhic hetemaryt] polynetdraaryly hpn-aromatlc polyheterocycle; or
h I ; i I

G TS ot A dor- e BRBIRIRC,. conet er ooyet oalkyl

raé'seue%féa rh & eologgnxﬂ éﬁcg{}eksrkwabybﬁhaéabk%lmw,_aryl,

eteroary kyl; etero ; mis an
i nthetproaryk eyl rfetemrwla&yl and (GHY)sZBel ected from Q

VRN LT I ST p—
AS RIPERPGArAL Srylalkyn HelRsdaryldkge andeMg,2/at there is no

substiituent or that the only substituents are
Ihydrsegaeted frdah €1-4blkyli Ci:Eptysloalkyl; CalCelatembcclaatkyl; arglr aromatic

1 5Bt PR A o R Rl BRGSO Ridim

%;sag?ﬁhﬁ e,@éﬁ‘g@é&%m 018! Fws ot hervvl se noted. Exanpl es
of suitable straight- and branched- CVCeal kyl

Zsigkeletted ohsOf NRL 41 8eaneslQ),, et hyl, n-propyl,

2-propyl, n-butyl, sec-butyl, f- butyl and the |ike.
or & phArmasedichlly adosptahis: salf thensef inlcrybination with g en-metablite
" both unsubstituted al kyl groups and al kyl groups that

?:15? agﬁghété‘t %Hs@étlﬁﬁ@d"%edﬁgﬁﬁat%’ér& 3006 sSLhfleht b‘retﬁétsthe only -

unsaturation, i.e there are one or
substitvebtsare hydrogen.e C- C bonds acyl cycl oal kyl ; hal o;
oxyal kyl ; al kyl am no; am noal kyI acyl am no; and OR15

' Bal@: subé\‘t#&ﬁé’ a%eP%e?éc‘?%J ﬁ&n?lﬂg }:ﬁIHanbfbrﬁ@énf’oFéfl preferably fluoro' -

roups
or<l'ﬂadrkyl am no and am noal kyI QICI oal kyI subst [ t uents
i ncl ude C3-Ccycl oal kyl groups, such as cyclopropyl, = -

©Y S ubre Y FRRE YKo GHEISpARRK Rl uhkbEomenise noted.

nli ess
Exaraples ofssuitablestriaight- tamdrbtrandhnd@dh;atwtwbahtsemundusmeemethyl ethyl,

n-pro?&ﬁ 2%{3%}%{ g%tgp Rz -3151 l, ?Xﬁl&%ﬂd‘t}% li OURI%S% Q@Ewﬂ%ee noted, the alkyl
substltmehtsdmailgiibotlﬁ:ubsubsyluted"ﬂikyi groups and alkyl groups that are substltuted by
one or more suitable substituents, including unsaturation, i.e., there are one or more double
or triple C-C bonds; acyl; cycloalkyl; halo; oxyalkyl; alkylamino; aminoalkyl; acylamino; and
ORgs, €.g., alkoxy. Preferred substituents for alkyl groups include halo, hydroxy, alkoxy,
oxyalkyl, alkylamino and aminoalkyl.

Cycloalkyl substituents include C;-Cgcycloalkyl groups, such as cyclopropyil,
cyclobutyl, cyclopentyl, cyclohexyl and the like, unless otherwise specified. Unless otherwise
noted, cycloalkyl substituents include both unsubstituted cycloalkyl groups and cycloalkyl
groups that are substituted by one or more suitable substituents, including C,-Cgalkyl, halo,
hydroxy, aminoalkyl, oxyalkyl, alkylamino and OR;s, such as alkoxy. Preferred‘ substituents
for cycloalkyl groups include halo, hydroxy, alkoxy, oxyalkyl, alkylamino and aminoalkyl.



hydr oxy, am noal kyl, oxyal kyl, al kyl am no and OR15,

such as al koxy. Preferred substituents for cycl oal kyl
w@ewspoincl ude hal o, hydroxy, al koxy, oxyal KyPCT/US2007/024712

al kyl am no and am noal kyl . The above di scussi on of

al kyl and cycl oal kyl substituents also applies to the

4 5P o S ST A e
portimsydfaime;lsubsmmmmhym as Joyithoutlirkijetion) dlisoxy| alixylcaainesy lalkyl ketones,

arylaﬁit,ﬁﬁe{ qﬂagﬂ?lkv', %EY'ES}H@’P‘% atr}hdea"%?" ﬁgﬁbgﬁbgﬁ{ugﬁéc%g%%“r il ngs,

such as 4- to 7-nmenbered aliphatic rings, containing
f r Beteflocyclbaiky rsabstituents fnlcmde Sdtd 9-arenmberedglgmatis tihds,such as 4- to

BTN ER O £ A P ———

oxyge®t Eﬁémslte@bhsm{aurearrerérocwww %ﬂstlttéhf%ﬁﬁ@@dé pyrrolidyl,
t et r ahydr opyr an nor phi I

tetrahyato I SHAMEOTO A PSRN, BG40 RNk Piajsas morphiling,
1,3-did¥aBase, qtatlera%ﬁa%enwqg(azémeranagus‘t-akﬁhuaéwsm.m&sg SfleAVise

substituted on the carbon atons by one or nore
noted, fhe HRYaAre UnSUbstitited Qr sybstituted enythg-cerhon atoms by one or more

suitagé %ﬂfﬁ%{ﬁé‘llh&hdm I?ﬁtéf-éaéyllloalkw f!n{yﬂi‘lhﬁémarﬁ Qrglalkyl eqg.

et eroar y
belnzahhﬁt@roaaylalyyl e, mn@memmalo a;mtgo algyuam@o anghDBss €.g., alkoxy.

t t
ie A5 Aol RSB 5 O B gppte o .
Ci- Caallyul aridglkyl, egg benpgirheperoatykikyt, ©ag. ypyridiimethyd agyl, aminoacyl;

a'ky'g&f{?hg'y ;que%@g{,,f ¢yl ; aminoacyl; .al kylsul fonyl; and

cIoaIkyIaIkyI substituents include
conmpounds of the formula -(CH2) n5-cycl oal kyl, wherein
nSCydoaikyhalhsb subsftitueEmtsliniudeSaompauralsaif kel fogroble a(tyadns-cycloalkyl,

I
wergliiEpaEieRr K9 157 sl SRl Shoxinets Rguie,cn
cyclopehtyiméthyindyelopentyletrsy lnstlolhe)TybntTtEyl and gmt I_Ilf)eut&gﬂth :ubstheents are
t oa .
unsusyitheRE s ubnipd indfe et g e, S8 b Ty a spigore
substiulsi, inrzdingythbslisted abo%yd)r akypand tyedodlieyli ncl ude
unsubsti tuted phenyl and phenyl substituted by one or

CohRLSielfian ncide yisuBRiien bhstilaRd pltefi Sbsiytad py pre or more
s.uitabvembkmhentﬁ aichlunr:gt (ﬁr oeane/mcmalagklyylaagg @yclapmf:?gﬁkyl
ocGiaih ey Jig aiies ARG arinaaiby ST keroded: pige

<arbBryafk9r éﬁﬁls@lt&?ﬁyt Iahnmfshﬁonyncdrwgﬂfonﬂ@mcmmg, shcﬁal@adlwy Preferred

subsHUPS 9 4eun i 6 Cap iyl SRR . ORIV TRy Sikeny: oryalkyt;

haloXfitr&®iSino; HikyldrhiRe; SrAhEAK %IK}Mketoﬂé:%)Hltﬁ!éF E&BW(yalkyl alkylsulfonyl;
aryl'sul fonyl” and ‘ani nosu anpl es of suit

. abl e
arylsgifgnyl gndbaminoswtanyt @)@r@lmfl&wtwg A groups include C1-C4alkylphenyl
C4-C,alkoxyphenyl, trifluoromethylphenyl, methoxyphenyl, hydroxyethylphenyl,
dimethylaminopheny!, aminopropylphenyl, carbethoxyphenyl methanesulfonylphenyl and

tolylsulfonylphenyl

Aromatic polycycles include naphthyl, and naphthyl substituted by one or more |
suitable substituents including C,-Cgalkyl; alkylcycloalkyl, e.g., cyclopropylmethyl; oxyalkyl; -



G - C 4al koxyphenyl, trifluoronethyl phenyl,
met hoxyphenyl , hydroxyethylphenyl

\N@BMBMhmhan1nophenyl an1nopropy|pheny| PCT/US2007/024712
car bet hoxyphenyl , nethanesulfonylphenyl and '
tonIsquonyIphenyI Aromati c pol ycycl es include

halo;;}h"i\f’{%ﬁf@; Saﬂ@ﬂanﬂﬁﬁ%ﬁr@é&sl@f IEC}JI ké’ttoﬁgs%églgﬂc%r%xﬁ}kw alkylsulfonyl;
arylsalfdryl, @yrdasalfényyl and OR+s, sagtcaplkopy | net hyl i oxyal kyl ;
hal o; nitro; am no; al kyl am no; am noal kyl; al kyl

grelagtg Eﬂsahg ﬁwsrtft%%itsnlg g‘ 5 ﬁ?a?lf"l’(‘iﬂﬁ’& vdﬂl%k 3c %Weﬁ"ge%ﬂd@(}vatlc fing

contdileihg bp@ by mosa hettidatummd, .d. Nedrndes hetetpatonss selecteddrdm Nf O and S.

. 7-penbered ar ¢ |c ring contai one
Typi Pt g st Relun vl Myl pydo e ata didsale. szl
oxazble Y ridid, %rlﬂmmbci@bxéﬁtyﬁ [pYRizife SHidARé like!EVAIEsS GtBemIse noted,
furyl, thienyl, pyrrole, pyrazole, triazole, thjazole,

hetergagd sistitispis are WBSUGSIuted of SWDSLthEd,0n2,64/bon BipHBY Pae of more
 suitaBREUbSRUAE SncIlih G aRyICINBSIIMI SEbshRIcRES idbiRFied QBB\)Q and another -

substituent's are unsubstituted or substituted on a

hete@é%é@bsﬁtl@m bitregen atomsmare UQWQSQM@ Qraybstitutiedne g, by Ris;
espeebﬁ%b@fﬁlm &lde¥ituentsBoi@dd¥ c; éba?lt bst ?FEﬁmlﬁdiﬁﬂ"dnﬁ's%ﬁonyl

and anot her eteroary t uent trogen
atons are unsubstituted or subst i tuted, e.

espytaikyl qbsussehtslmcrludﬂmsups ofithe Sormudel (@ h-ang; (@Hz)ns1 (CH-?Wl)
S o 36 CHTAEN) DA g SR v, s
aryl:ulk@[ﬁtlb}htﬁeatsyﬂqlude(ttaﬂzyln&pmeny(l@hylat-}bhsnyle(tﬁyll; tolyh8-paopyl, 2or

phen&@ﬁi& gi%h%%%[% ézhd?}éﬂér%nelt%ﬁirg dﬁnﬁﬁgﬂ%ﬁl%yl:ﬁ%r&t?{%\d the like.
Aryl; iﬂeyhm?]ustltuﬁntsrawyhmtisylrl:tedlermmﬁt}tueuhry:jhe a:l]kyl y}méiyr«] pT thpyaryl monety or
both §S§8 e%?ﬁg’g‘% °5ﬁ@‘¥§?r|§’2%i"ﬁ”g§me’?‘§e | Tke.” Ar §/| 2 kyl

" substituents are unsubstituted or substituted in the-
al Keteroanylalkyl sabstitientaingludegraipg onﬁthetfotmulas(cn-ﬁi;,g-heﬂeemhryl

whergwﬁﬁsr%rgh?%&< P(%%red%gn %’ 8B%v§b3t 'tbﬁg Q%p%Tog%rlg ﬁ(l@éd% I§ycarbon or -
a nitrog€irid) the -hettreargiapoytion, wbelt as 2-, Bebdred-ppridyimethy, nﬁdazro&lmethyl
auin g SFRT R A S R b o °f§ﬁ%ﬁ%'tuted as
dlscme@?abov%-foﬂlﬁetéroﬁbw Ay bIkgitdupktituemts dazol yl met hyl ,
qui nol yl et hyl and pyrrolyl butyl. Heteroaryl

tituent titut bst i
o RRlne At b Ers Mo bR ot B e, Gt e AR R
(CH AR WhalH n RIBSR |, aHe R, aré Bedoribed Ib@épSSLmEblbfﬂi‘mﬁﬁdyl—léLmstltuents

NR 13 5
mcluﬁacéat)upé 3ngﬁénﬂg&g$ iR a¢i :béacé"s,gé{cmg Pﬁa@?@%anyl L- Iysmyl D-or
L-homBbagt WlansiHBSthyid&dyt 8nd +-3-amin-4- -hexenoyl. A

Non-aromatic polycycle substituents include bicyclic and trlcycllc fused ring systems
where each ring can be 4- to 9-membered and each ring can contain zerio, one or more
double and/or triple bonds. Suitable examples of non-aromatic polycycles include decalin,
octahydroindene, perhydrobenzocycloheptene and perhydrobenzo-[f]-azulens. Such
substituents are unsubstifuted or substitut_éd as described abové fqr cycloalkyl groups.



i ncl ude natural and non-natural am no acids, such as
gl ycinyl, D-tryptophanyl, L-lysinyl, D or
wao20veo®er i nyl , 4-am nobutryic acyl and PCT/US2007/024712
- 3- am n- 4- hexenoyl . Non-aromatic polycycle
substituents include bicyclic and tricyclic fused ring

ST 358 o3 s B 1 ABIE R B o

systelms \pherehxanldsng Sam baldl o Sremibecsd arid atdeasirommhg ¢s aromatic.

Sunte@&%&%{ lg)%zq{ﬁg h%'gf rgclﬁlbgrgh%&)t/c%l%g rm%'lude meethylenedloxyphenyl

bis-nigihyerEdoxgpHehy(, /1]2 muém@droﬁuphtharehstdlmerﬁam:abeaane
unsubstltuted or substituted as descri bed above f

dinceieandarprgne el EuneReSHEY PUSiveRtars Upputsijed &1 wbstituted by

nntro%HE§Bé§dr'|B€&%bb\iéoﬁoHQﬂlJall@Vﬁﬂoh sand tricyclic fused ring
syst.ens where each Ting can be 4- to 9-nenbered and at

| east one rin s aromatic. Suitable exanples of m xed
ar@@lyl@qﬁyolqa/hs&sy}ueﬂ@ inelyqe ligyglig @nd tricyclic fused ring 'systems where

each%?rﬁéh%@%ﬁ&é/rﬁﬂ%}ﬁ or 6SmémRbérel %ﬂ&‘ébﬁ?&m}@&'more heteroatom,

4-t et rahydr onapht hal ene i benzosuber ane

“eg. di Rdyar bheternateranchasen iemQ, d\b%% suchsthahthe fusad ringesystem is
arorr%'h@ Bﬂﬁéﬂ@ékéﬂ\%@@opﬁolﬁé@%r&m%y@kn@ |ng?é’ﬁwﬁélme |soFumollne,

~described above for cycloal kyl “groups et eroary .
pyridopyrezine.Layrolopyridine, deropyriding, indole: denzaferap| beﬁzptmtdram bepzindole,

benzéyﬂomyﬁgsgﬁa& %nﬁitﬁlgli&arbﬁlgge&ﬁ% Aéfecf %o@he@?oaryl

ain one or nore eroa
substitue@ts aBe onsubstitotes ayaubstituted lvosecarboroato®, byNorer orsnsnecslmltable

el B i, S 36T PRI o tven r e

formajai-0g(ICHEH= CSI(QHQ)((H-IH))na-I N}trdgénramém&qnsubstltuted or substituted,

e.g., Eél}]'éo' 2 zlﬂjﬁ/l nefubgl B%‘B? Is?eyqu-gglzoq“g%lnacyl amlnbacyl and

sulfopylr r ol oqw noline and the |ike. Unless otherw se noted,
poI yheteroaryl substituents are unsubstituted or

tit b m b ble . -
SRt PlAAIE S Rrer SRR B e iR Bk i e feed ng
systeln@hewtner‘eleadh dihg¢an BB d- o Sulemibieret tontain driecorimor@Heteroatom, e.g., 1,
2,3 'Un%ﬂg_l EqafH: %&‘18§erga%ém%re%grl;l%cggtglrn%%?q?arggn%wosr n%re C-C double
or tn@éﬂb@ﬁd@l Sﬁr’tdb'féﬂé)tdmd}ééiﬁbfbhlérblmaﬁépd>lyl€étét6@ydlbs iRblude hexitol,

am noacyl and sul fon Non-ar.omati c

cis DRV ReERDEREI DS e Se bSO IO . aind
2,8- cﬁd)daﬁhéW:ln[E 5@]§@tﬂné 'H&a@@é ﬁﬂénd{‘@ﬁfb?lh%ﬁ&é ing can be 4-

ered, contain one or nore heteroatom

perh: ydropyrrofo[3,2- bipyredie PSERYSFRNaPpihyddine frepmdre-11- ‘B‘chgpﬁﬂt@[b e]pyran
Unlegso%éhrﬂsezﬁét@d Hon4t8matic H&&Iﬁ‘etg’o@y&‘@ %Qbﬁlt@nﬁ AfeRirRubstituted or

Sui t abl e exanpl es of non-aromat:i-cC
subsb@tqﬂm 2EFOP0 At by ene gemeessubstituents, including alkyl and the alkyl

substituents identified above. Nitrogen atoms are unsubstituted or substituted, e.g., by Ry3,
especially useful N substituents include H, C;-C,alkyl, acyl, aminoacyl and sulfonyl.

Mixed aryl and non-aryl polyheterocycles substituents include bicyclic and tricyclic
fused ring systems where each ring can be 4- to 9-membered, contain one or more _
heteroatom chosen from O, N or S, and at least one of the rings must be aromatic. Suitable
examples of mixed aryl and non-a‘ryl polyheterocycles include 2,3-dihydroindole,
1,2,3,4-tetrahydroquinoline, 5,11-dihydro-10H-dibenz([b, e][1,4]diazepine,
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c/ s- per hydro-cycl ohepta[-j] pyridinyl,
decahydr o- benzo[ /][ 1, 4] oxazepi nyl
wQ2@sa7mxabi cycl o[ 3. 3. 0] oct ane, hexahydr 0- t hi ePO[/BSR07/024712
] t hi ophene, perhydropyrrol o[ 3, 2-0] pyrrol e, '
per hydr onapht hyri di ne, perhydro 1

5H-d||%eﬂk§[¥%wa&f&?£z%%[r¥eh i%zgc%ﬂﬁ oiubsbg'(ﬁ It zﬁﬁaﬁiﬁﬁéﬂ 1,5-dihydro- -
pyricof2s3tbjt, Aldlazedlneﬁr-om; Hs2,8 mﬁ; ‘euhmhadr@shemao{bwwudﬂaﬁ -¢][ied]diazepin-

T e e

unsubstituted tor suthstitlted os ahratbdnwtterd,byemg.qr nioye RuiBbleesyhstiiughisyincluding

-N- ngne& éléﬂll%ﬁ%ﬁait u S Lﬁﬁgﬁeidgpv%d%péeﬁgﬁt@p %kdms are

unsuBStititeatop @oﬁsmjt@@ éngB)t Riztespediallp abefdiEN Bulsstituents indidde H,
tricyclic use ri ngﬁ?ﬁ/@terrs where each ring can be 4-

Cr-Coabiyd- Whﬁ@‘l”l?&cyt?&ﬁts ne or nore heteroatom chosen
fromO Nor S, and at |east one of the ri ngs nmust be

ar Ao @bstﬁUéﬁ@Mcﬁ:d@ﬁi’ﬁHrﬁ%e@énd’&r%QﬁH firtidry afthedQifdar ¥alt form,
pol yhet erocycl es i nclude 2 di hydr oi ndol e

quaternaryRmines éawrej%atﬁrnlap.SHést'tte,eniamatuﬁqutoland di-alkylamino, =~
mon@"&rﬁl‘cﬁ%ﬂﬂ bﬁ\?noe}’r[&o'f Qﬁ@ﬂ@&?l@lk??an’éﬁwb/ arSleérFlﬁlW@le)o %]k[yllarylammo '

4] di azepi ne, 1, 2-di hydropyriol of
alkyl- %ﬂ'@i&ﬂé@mo@i@ﬁhﬁbke 1, 5-di hydropyrl do[ 2,3-1)][1

, 4] di azepi n-4-one, 1,2,3,4,6,

1185! %ﬂu@ﬁ@ Wd&e] é?Wlét.ﬁ#@By"] ahd “aHIQquoﬁ%l% @ %tﬁ‘ane sulfonyl

5-one. ss ‘otherw se noted, m xed ary non- aryl
benzgoe pulfaret; @nﬁyb&incbthsub%tltuents are unsubstltut ed or
substituted on a carbon atom by one or nore suitable

Suﬂéfl %Eb’%ﬁﬂeﬁté |H8Ih8'9pgﬂ|ﬁt IN;fa'fgula'\'cﬂ)‘) WAl 6&& ORAE -Eft9- O-Wor -

stituents above. Nitrogen atons
-C(OINB13Bms whenei Wiis Bab, broryploalkylak@d, e.g., by RI13;
especi ally useful N substituents include H, CrC"aI kyl,

acx#yla %@Bﬁgﬂuerﬂ’g‘ﬁcﬁﬂégeﬁ‘é{huenﬂ%ﬂﬂe Fathid | Rﬁség%-w,
e§’and ih

e pri secondary and tertrary am )
-N(RsC (O)f@V¥hang; u‘dﬁaf)ﬁé@)jNHml-hm RepeadNase definediabove.
substituents include nono- and di-al kyl am no, nono-

anf‘héjhf Qﬁjﬁ%ﬂ&t@ﬂ‘{aﬂeN f’@gQ 8IL“Q/%M Ialské’broﬁﬂ]of‘fﬁe formula

aryl mno
al kyl - aryI al kyI am no :' d the |ike. Sulfonyl
substituents mq,_{ de I kylsulfonylxand aryl sul fonyl ,
e.g., nethane su gy p€nzepe” 3yl fonyl, tosyl and
the like. Acyl subsHituents i
-C(O-W -0(O-W -CO-0 WS AL
Wis R16, H-or cycl oal kyl al ky\f Acylanmi™o substituents
i ncl ude substituents of the formula -N(R12)C(O-W

Preferences for each of the substituents include the folloWing:
Ry is H, halo or a straight-chain Cs-Caalkyl;
R;is selectedA from H, C;-Cealkyl, Cs-Cgocycloalkyl, C4-Coheterocycloalkyl, cycloalkylalkyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, -(CH;),C(O)R¢, amino acyl and -(CH2):R7;
Rs and R4 are the same or different and independently selected from H and C;-Csalkyl,
or

Rs; and R, together with the carbon to which they are bound, represent C=0, C=S or
C=NR; |



-N(R12) (O -OWand -N(R12) C(O) - NHOH and R12 and Ware

defi ned above. The R2 substituent HON-C(O -CH=C(R
waeoanyioinl kyl - is a group of the fornul a PrefRPCEOISHS7/024712

for each of the substituents include the follow ng: Rl

is H, halo or a straight-chain Cl- C4a|ky|; R2 is

%&@?gﬁrgmmhﬂa)&l k{fé;é(‘ﬂ%{() ?%I (Erg %g!r){y?é!oalkyl, aryl, heteroaryl,
hetarylalaylyhetemayylaikwyé arohetie pogcydlald«;dn-aro(rﬁhﬁpm@)@d?ﬁ ,mixed
R4 t
G 1R AR R A PREHh PENE P O o8 PELT o oA oM ipEicle, and a
Co ahikyd aryﬁénd"ﬁorﬁﬁ@l plyheterocydier with the carbon-to- C

whi ch they are bound, represent C=O C=S or C=NR8; R5
ri, 91,se|aednearefthe|same o ditfererit lapt indepersireyiy Selatteg from 0-6, when n, is

o S ] A0h s Bl iy SR by ., antor
polBgycle, a m';<ed aryl and non-aryl polycycle,

ol yheteroaryl, a non-aromatic pol yheterocycle
hand

¥ s {fie same erslifereny anddndanendenbyselasted from ki hﬁ'S’ anBaalkyl,
n3 éi‘f y;ecg%ﬁe OR,, Rf,féﬂ%% mg&lhndependent 'y

- sele when n each carbon atomis
RS Eléléétbﬂ frofdH O(D1 cgmkw Qllti&gﬁWIdaIWll,k&,t-cghete?dcymdah(yRalkylcycloaIkyI,

and/ o:eh‘?}@??ta}%(} g@pl&lt &‘é&c{aﬁﬁa@ﬁf‘ﬁgggnﬂg,{ Zé‘gmy?ndcpg
A% o o G S P M i e

HgAs SObake ForyR] @RL KMR13R8Y, lOﬂGgHH‘(k/IO@' JCX&ycIo%%J éheterocycloalkyl
an

het eroaryl, arylalkyl, heteroarylalk
RSy heteroamyl, %Y'g%vlésvéwtw%rmath!hs SR15 S(OR 16 ,

I%ﬁgeeﬁﬁig%i éa%y%g@#@%ﬁ& Cngclyil g:: E;:/It ed fromH,
. I%aﬁ@hetfrléﬁ%rﬁé‘bk&lhereﬁf bd mB@;S@rfd%ﬁﬂWéele&é?’h@,lnmlC1a@4g|ky| and

heter oar 'S se ected fromd
C( oP(@)-akel; RlO and R11 are the sane or dlfferent and.

b o tGakh Bl orlil it gt aon.

CA-Heberpatyh anHatkyl ahd heRhedrpamglycl oal kyl , aryl,

Ry; and R, are the same or different and independently selected from H, C,-Csalkyl,
C4+-Cqcycloalkyl, C4-Coheterocycloalkyl, aryl, heteroaryl, arylalkyl, -heteroarylalkyl and

amino acyl,

Ris is selected from H, C;-Cgalkyl, C4-Cocycloalkyl, C4-Cgheterocycloalkyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl and (CHz)nZR12;

Ris is selected from C,-Csalkyl, C4-Cocycloalkyl, C4-Cgheterocyc|oalkyl aryl, heteroaryl,
arylalkyl, heteroarylalkyl and (CH;)nZR12;

R,; is selected from C,;-Cgalkyl, C4-Cgcycloalkyl, C4-Cgheterocycloalkyl aryI heteroaryl,
. arylalkyl, heteroarylalkyl and NR:sRys;

m is an integer selected from 0-6; and
Z is selected from O, NRy3, S and S(O);

or & pharmaceutically acceptable salt thereof.



het eroaryl, arylal kyl and heteroaryl al kyl; 1R13 and
R14 are the sane or different and independently
waedosormdl from H, G -C bal kyl, C4-C9cycl oal kyl PCT/US2007/024712
C4- COhet erocycl oal kyl , aryl, heteroaryl, arylal kyl,
het er oaryl al kyI and am no acyl; Rl15 is selected from-
H,, . C.-C bal k - Cocyel pal Kyl , o _
cAHERkstts ofle SaVi B nSige dhosg pherein, agpy piGy. X, Y. Ro and
R4 |sg-ﬁﬁr&nuti:mg/kihlahé<whemmor(e€¢ﬂ’)zl I kmﬁlﬂ!hg is0 Eﬁcﬁtﬁe&)ﬂs&rlisl(t,t@lﬂssﬁiFMhose
] -C - ycl oal kyl , C4-C8het erocycl oal kyl ,
whergin R, is ﬁL‘?%‘PS‘a‘%‘f?I%ﬁT yl al kyl , heteroaryl al kyl and
(CH2) nZR12; R17 is selected fromd-C 6al kyl, ‘
CloR® siitdbiagends, ofﬁzd@%‘rﬂét@fdbm&hﬁ@é Kglthost offormula (la):

heteroaryl, aryla het eroaryl-al - kyl and NR13R14 ; m
is an integel sel ect ed fromO0-6; and Z is selected
from Q,{oNRl S _aqd or a pharmaceutically

accept abla"sal*t h

sef ul Rgonmpounds of the (la)
formula (H), includg

e whelein each of R1, X VY,
R3 and R4 is Hl incloy g We'r\elnoneof n2 and
n3 is 0 and the other is 1, e8%peci allﬁsthose wher ei n
wherBI% is Hor -CH2-CH2-OH One suitable genus of
hydr oxamat e compounds are those of formula (la):
n\Msemgin nd is 0-3; R2 is selected fromH,
C4- C9cycl oal kyl , C4- C9het erocycl oal kyl ,
Reys Seledtey framkl'yl Cer?iNYI QaéigequiISMI,,Cmgylbtﬁr&qybLoalkyl cycloalkylalkyl

R o vl B AR SRRy g SR cram:

pyrandy| met hyI aromati c pol ycycl es; non-aromatic _ -
I cycl es; m xed ar and ‘non aryl ycl es; ‘
@[O@ma]a}qsrogrrqulﬁ i@cg a;pmdyln;gﬁl@yl,rﬁmmgal/g,polycycles non- aromatic
pol
sa#"t VEhS60 Bk By, o Al RS HEL A REGTRU AR ary: anc
comeotaiyPolyheteronyslesiof fornul a (I a) vvherel n

ora pharmaceutically acceptable salt thereof

Another suitable genus of hydroxamate compounds are those of formula (la):
0

(la)

wherein
n, is 0-3;
Rz is selécted from H, C;-Csalkyl, C4-Cgcycloalkyl‘, C4-Cgheterdcycloalkyl, cycloalkylalkyl,
" aryl, heteroaryi, arylalkyl, heteroarylalkyl, -(CHz)nC(Osz, amino acyl and -(CHz),,R7§~

Rs is aryl; arylalkyl; aromatic polycycles; non-aromatic polycycles énd mixed aryl; and
non-aryl polycycies, especially aryl, such as p-fluorophenyl, p-chlorophenyl, p-O-C;-
C.alkylphenyl, such as p-methoxyphenyl, and p-C,-C,alkylphenyl; and arylalkyl,
such as benzyl, ortho-, meta- or para-fluorobenzyl, ortho-, meta- or '
para-chlorobenzyl, ortho-, meta- or para-mono, di- or tri-O-C,-C,alkylbenzyl, such as
ortho-, meta- or para-methoxybenzyl, m,p-diethoxybenzyl, o,m,p-triimethokybenzyl

-10 -



nd is 0-3; R2Zis selected fromH, C C balkyl,
C4- CAcycl oal kyl, C4- C9het erocycl oal kyl
weyoBoaokyl al kyl , aryl, heteroaryl, aryl al kyl, PCT/US2007/024712

het eroaryl al kyl, -(CH2)nC(O R6, am .no acyl and -(CH2
nR?; R5 is aryl; arylalkyl; aromatic polycycles;
no r ti o) y apd d _
i A S L e R ey, mm
. p- clidtbylpenghyl , P- O C1- C4al kyl phenyl such as
p- met hoxyphenyl ~and p-Cr~al kyl phenyl ;. and aryl al kyI,

or a pharmaseutisaliy géceptablersalt thereoh- ~ or para-f | uor obenzyl ,
ortho, neta- or para-chlorobenzyl, ortho-, neta- or
pa i - . such as
or)ts‘ tﬂ@ﬂﬂterégtm%?[eg%si Ig:t% ﬁwna%}ﬁ\g%gro?ﬁtﬁ?aydb).

m p-di et hoxyb&nzyl, o, mp-triinethoxybenzyl and ortho-,
neta- oppara i-_or tri-d”al kyl phenyl., such as
p-met hyl ;" Ty y ;o or apvpharmaceutlcalb1
accept abl e Balt there / ot herl i nteresting ge Sis
t he conpounds of for Q R2 is selected
fromH G -C bal kyl; C4- OchcI oal kyl ; Rkl oal kyl al kyl ,

whe,r%mg cycl opropyl met hyl ; (CH2) 2- 4q R2i , Where R2i is
nmet hyl , ethyl, pr opyl and /-propyl; and R5 is
RN sh1séted ﬂbﬁﬂ-l ld:t CN; CI=Oiyclbiag; nyulbalky@rk Il e@f,

qui nolin-3-yl, or substituted 1Hindol -3-yl, such as

5- fQYE'QP@P!['m#ih%dQP‘b)SA?RNowhg-elﬁgt ﬁd‘x‘;mqthﬂ» PWM'@ PEQB’y&A\nd /-propyl
beng@f uran- 3-yl or quinolin-3-yl; or a .

pharmaceutically acceptable salt thereof. Anot her

Rsié enmtlm&dg‘ﬁ-ﬂmﬁom yhbdmmﬁwan@ql ooqwnolnd&-ylabesudsetuted

71 TEngpEanah RS Sl P e gh e JERE R, Ssheouran-

ri Ay onigQindin-84yat ed or.unsaturated, Z1 is O 'S or

N-R20; R18 is H, halo; C Cbalkyl (rrethyl et hyl ,
orabhamtayeytlcama@botablmlt@ereomyI e.g., unsubsti t ut ed

phenyl or phenyl substituted by 4-OCH3 or 4-CF3; or

hehg&tRar Mteres‘tlHS ReRSs & rt)}dfd}gmate compounds are the compounds of

. formula (lc):

(Ic)

wherein
the ring containing Z, is aromatic or non-aromatic, which non-aromatic rings are
saturated or unsaturated, |
Zis O, S or N-Ry;
R;g is H; halo; C,-Cgalkyl (methyl, ethyl, t-butyl); Cs-C;cycloalkyl; aryl, e.g., unsubstituted
phenyl or phenyl substituted by 4-OCH; or 4- CF3, or heteroaryl such as 2-furanyl :
2-thiophenyl or 2-, 3- or 4-pyridyl;

-11-



2-thi ophenyl or 2-, 3- or 4-pyridyl;Ft 20is H d-C
bal kyl ; CrCeal kyl - Ca- Cgcycl oal kyl, e.g.
weyoBopropy!l met hyl ; aryl; heteroaryl; aryI al kyPcT/GS@D7/024712
benzyl; heteroaryl al kyl, e.g., pyrldylnethyl acyl,
e g., acetyl, propionyl and benzoyl; or sulfonyl ’

181 TR O 908Y 4 i aap 8 b Mroary

V\hlan:yialhylee gnbep&yﬁd‘etﬂrbyylalkybe-m: pysidigiethyl; @ayloe. gh acgtyl propionyl
tkylaning;. anj ; lo: I
=SR2 P A 4R oI PR menesutony ana
al kollenesdif@dtycl oal kyl ; C4- Cheter ocycl oal kyl ; aryl;

LTSS sty S o eSS ok

o1 BTG SRyt o Setetaafh &1 *9*'%5*9“

m@rs%elé@feulfronawbabgmkyl d);ecwyelaamylacmheterb@ﬁam @)r)%

am no acyl and %
and‘eﬁfr?%W'la'?/'aé‘Wb &9 er@yl' B?teﬁf’qrﬂa%y'aﬁe ,py{ltgylr\je%\yl d 5

pha eHLYCRO%EAt abl e salt thereof. The other
varl(dr-gzl e Slrgst %)%(ue%fg are as defined above. Especial ly

RydeéeléctediMmiuH 5 -Odalklyh O ayc{datiy), carceghelemcmmylecycldaﬂ(yla|kyl

el (iiaipai, s, Hete ol [l Qs BTEAS] & yernks

ggg gnd Y are each H, and wherein gis 1-3 and r is

or mhereln gis Oandr is 1-3, especially those
puberEiandZl is N-R20. Anong these conpounds R2 is
preferably H or -CH2- CH2-OH and the sumof g and r is
p$éf%arab1l§010r Anot her interesting genus of hydroxamate

' nds, are - the compounds of fornula (Id): wherein
qZﬁ §“%“"°Sg N-R20; R18 is H halo; O Céal kyl (methyl,

or a Gdlace iRty Adceptadie saittfidrast kv! - aryl. e.g..

The other variable substituents are as defined above.

Especially useful compounds of formula (Ic), are those wherein R; is H, or
-(CH),CH,OH, wherein p is 1-3, especially those wherein R, is H; such as those wherein R,
is’H and X and Y are each H, and wherein q is 1-3 and r is 0 or wherein q is 0-and r is 1-3,
especially those wherein Z, is N-Ry. Among these compounds R; is preferably H or -CHz-
CH>-OH and the sum of q and r is preferably 1.

Another interesting genus of hydroxamate compounds are the compounds of
formula (Id):

(id)

wherein

Z1 is O, Sor N-Rzo;

-12-



phenyl or phenyl substituted by 4-OCH 3 or 4-CF 3; or
heteroaryl; R20 is H, G -Ceal kyl,

wa@l2@sardoyl - Cs- Cgcycl oal kyl, e.g., cycl opropyl ne€tys2007/024712
aryl; heteroaryl; arylalkyl, e.g., benzyl;
heteroaryl al kyl, e.g., pyri dyl met hyl ; acyl, e.g.,

I
RS RN rAGOR A R Ry PG LAy oo, e
tolplmnglsmldhenyuspbstmned byzl OQHoor 4Cfylrthetareary which -~ =

are indegendentl H G- -OR 19 or halo; R19
R@ isshd] Gceetkv. o eﬁkyhccccmplraylkyl e&,eg@yeﬂoeﬁmw ‘aryl; heteroaryl;
I 't I

é??lgg(g ?Hean@ ﬁéé%ngra@;érﬂgyla Fﬁ;rﬁ?ﬁﬂéthylaéd‘li @ dYaoetyl, propiony

pyrarmyberr@owyor sqtfomet g3 medhanegul °§'YELﬁg‘aaﬁ%J'anV'Sb@ZGO@‘Sl&fOHY'

| S or a pharmaceutically acceptable .o
tglu@ﬁgsrt{lefgbﬁ) 'The ot her variable substituents are as

qé 1 n2dr 3BaNRtitudRPRKIER ble/indEndenthOHPOLOEKyYN-ORYY driHato;.
Aj‘l (1d), a;e tho|sue \/\herlel n R"21 ?‘? H 2r (cﬁlzmkgﬁmosw
R\,bcsrsalectepﬂ fremH; Ts-Galkgk CalOogycldatiyb CatiheterocirdloalkylHaryl;

as _thaq erei - ],
R TR N R G
d’lsloS3 1y Anong these conpounds R2 is. preferably H or
CH2-'CH2-OH and the sumof g and r is preferably 1.
dlisel-pans efto,ionvention further relates to conpounds of
the formula (le): or a pharmaceutically acceptable
eigldandvdsddi,. The variable substituents are as defined
Fove Especi al lpﬁabtljéef ul ounds of formula (le),
or a phAMAcsy ars %a'i%‘e'iff fluoro, chloro, brono, a
Cl-C4al kyl group, a substituted G C 4al kyl group, a
C3The ol 0afidtid siistuentsnseabgefinad susbvphenyl , phenyl
substituted in the para position, or a heteroaryl,

e.q., i d ri ng. An her u usef ul unds
ot Bogeddl et oomblinas R el Hrefpos et S R A
(CHZL@HQO)RGJVB@eﬁn p’\kelf-gldr?pﬁcmlfjhtﬂaoé’a wﬁéﬂéﬁﬂkﬁh IHy shdﬁtﬂéﬁthose wherein Ry
rein - such as thas :

whe
isH éﬂgi X\arti’r%a@a%q?hl-w anFVREFRIP &i '?ﬁd’ ?’BJrl'sg %Nﬁ‘efe'n g '?)8'6F'd ris 13
| Amohg hédeltothpotinds RO drefefably B-or -CH,-CH,-OH and the sum of g and ris .

preferably 1.

The preseﬁt invention further relates to compounds of the fbrmula (le):

or a pharmaceutically acceptable sait thereof.
The variable substituents are as defined above.
Especially useful compounds of formula (le), are those wherein Rg is H, fluoro,

chloro, bromo, a C;-C,alkyl group, a substituted C,-Cgalkyl group, a C;-C;cycloalkyl group,

-13-



Anong t hese conmpounds R2 is preferably H or

-CH2-CH2-COH and the sumof g and r is preferably 1.
weawag7tohese conpounds p is preferably 1 and RBCEHDS20R74024712

are preferably H Another group of useful conmpounds of -

formula (le), are those wherein R18 is Hl nethyl, '

o o R o RESTD  FARLE P g BT i,

ring.2- t hi ophenyl, or 2-, 3- or 4- pyr| dyI wherein the
2 furanyl, 2- thlophenyl and 2- - or 4-pyridyl

SRS SIS e PSR
-(CH Y CHIOHP ik pil 8¢ iespetially tlflos% whesgin R, ad Hysddmcasethose wherein R1

s H 3 Sy are, S50 Hh 3B ARG 1131900 I ar PR g D andris 1-3.

Amc»ﬁ@ﬂ{&efcbﬁﬁﬁumgﬁ rpf’é?erBBlyl noprmizemlapbﬂ dndthe sum of q andris
and the sum of

preforfllt & ASARSLIRRAS CRATHE pds PTedarabi ety A &t dfprably H.

C -C bal kyl, especially H are-inportant nenbers of -
eaAﬁbtﬁér grta@p su&wm s RpodRdsCETTRUNMIBe)) bird PbsalvherelreR g is H,

metry), Syl BiYL A eroretbyingusiabeyel PRATYS 4-elhPRbEN3. y1 ) o
-trnf%?&mémlﬂﬁgrﬁ?tzw}%?h inbﬁbﬂ)h&gt ér ZP;?O B?%WI&VP wherein the 2-furanyl

drox ) et hyl ]°- am no] net hy
-thlqaqrmﬁmylrgnd] 23-9_or %pﬁgémmgeaﬁ @are unsubstituted or substltuted as described

abovE/fo déi%r%é%ﬂ ﬁgésA'F%ﬂs{l]a o('ﬁg ﬁ f%lglll \jv rglr? ﬁs 1-3; espemally those
whe*rgalzflp ngmh&nmdé( are eaclp Haan@waawrtqaisl 1r3and &)ist bl wherginq is 0
and rt|Qelr:?Oﬁxmoﬁ{]@éég.%hﬁﬁmdscﬁgng%VéfgfsabRIfH bP réwzl @HS—bﬁ) and tHe @um ofq .

andmpr@.fdrabiyylS [4-T[[2-(2-nethyl -7Hindol -3-yl) - ethyl]
am no] et hyl ] phenyl ] - 2E- 2- pr openam de is the HDAC

| nﬂlu?se c%'}n HSS ?f @ﬁﬁm% éleﬂ‘u\(lﬁwf% ﬁ ?320 Hrﬂ &Bé 6%"@3 ee§p£r9ally H are

. the con'po
nmpqalaatr mamnbersi c:f aelably otithe spbgdriuses af compmmdebf fonaIa\(ta) |dab¢r@ed
" abo ‘%ubstltuents are as defined above. Useful corrpounds of
ormula (If),- are include those wherein R2 is . H or
(CH 2)p CH2OH, wherein pis 1-3, especially those
V\A’]HF"Q’K]I’DXR—ZB [|45[[(2+hy3nox}'eth)d)[Z-h‘da&-mdm&-ryk)ethleamlrfp]mbthml¢phEnyl] -2E-2-

and Y a ach
erepdipde Vi S O tnge s ndonbatiduBivlensivivee.
propEISarpldefaad abhydrbkym [4-[122 2 Gt hyDH Haind ol 31l )-ethyl]caiminp]enethyi]phenyl]-
2E-2- progenamlde or X p%armaceutlcally acceptable saIt thereof, are important compounds

of formula (le).

In a specific embodiment, N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)-ethyl]-
amino]methyl]phenyl]-2E-2-propenamide is the HDAC inhibitor.

The present invention further relates to the compounds of the formula (If):-
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L/ - hydroxy-3-[4-[[[2- (benzofur-3-yl)-ethyl]-am no]neth

yl ] phenyl ] - 2E- 2- pr openam de or a pharmaceutically
waec@spr@bl e salt thereof, is an inportant conpPCHUSN7/024712

formula (I1f). The conpounds descri bed above are often

used in the formof a pharmaceutically acceptable

salt. Pharnaggutically acceptable salts include, when

approprilé ghar maceuti cal | y accept alR.g base addition
saiog amd ageigX on sal ts, e.g., mat al salts, such
as al Ral i ; grmoni um
salts, organic @ , , {no acid (1 _
~-addition salts ] A ACI §—etidi tion

salts include inorganic acid addi tion s#
hydr ochl ori de, sulfate and phosphat e;
addition salts, such as al kyl sul fonatA

oro R RreBBR BB 51 T L L

~.alkali nmetal salts, such as lithiumsalt, sodiumsalt
anthepedriablel substitaents asd asdefmededovér metal salts, such
as rragne3| umsalt and calciumsalt, alum num salt and

2 hertPlepe AT B A b IR P ERERTR N
-(CHapCHOH dehereinp is 443, especially _ahdse whdrdnn mnephpi;ud\easahdse wherein Ry
o SR e (BRTP RSy A 350 SO LHRR RS gl is o
Amohg’ tHege cofmpblitdseR £is prdférablyrie bu@-leCHSyOHta’nd the synadf g amad is.
ne sulfonic acid salts. Additional HDAI conpounds

prefemqh?n the scope-of formula (1), and their synthesis,
are disclosed in WD 02/22577. Two, preferred conpounds

W NT)’B@(% [ﬂquzlﬁ)éhfzoMm%leiﬂ ]Hmunoimethyl]phenyl] 2E-2-propenarﬁ|de or
are

2 PhaITTRGPYUCAI ASIERIALHS TAREiRYT |5 21 BUPaftabtcarpRung o grmuia (1

formula (I1): or a pharmaceutically acceptable salt

-t hﬂﬁ@éﬁmp&ﬁﬂs ldesdhpdd %Mv@ar[e”of{eh[l.%eé #r theto of]a pharmaceuf;cally

accema}’leé?'th ﬁr?[@ﬁ%f%qutﬁwg LS mQ'Ed?' Wﬁﬁr@? of
pharﬁ%&ﬂﬁcﬁlly( édclabtabférbaée rahamaﬁsatst érﬁﬁédld’ ad"éimaﬁlg | €gS Méltal salts,

term antl-rreta0|te as used ereln
suchraél a&t@é@ﬂd@"@he@ﬁ@mmt%alﬁq amarqnine Salts. oFgaRiq gniveaddition salts

and SHRbRRRS a%dﬁfon@%‘ﬁs bR Hulfdna& ddits CAkld HRtioh sa@(ﬁﬁmhé%o‘?{gamc acid

an anti-nmetabolite 1 nclude, but are not |limted
addit@nraalts.aguch @ghyﬁ@chlggd%ﬁgﬁatﬁ@ndmhgm,ang -organic aC|d addition salts,

suchusw | 5Hdnate, falgk’év J t@CAdetats arﬁﬁ@é%aﬁlrﬁb?ater é!rt?ét%r&ﬁ‘ﬁg and

rexat e; I'ne; gencitabine; gentitabine
lactatey drxaomles q)fdeetat wl@g@alkalemet@ gal@xym@@e litimpgm salt, sodium salt and

potaSilShRYAIdihE SaR fidta satd! SlcRSs RiagheGYh'sdit 3Rd calcium satt,

-aluminum salt and zinc salt. Examples of ammonium salts are ammonium salt and
tetramethylammonium salt. Examples of organic amine addition salts are salts with
morpholine and piperidine. Examples of amino acid addition salts are salts with glycine,
phenylalanine, glutamic acid and lysine. Sulfonate salts inclu'de mesylate, tosylate and
benzene sulfonic acid salts.

Additional HDAI compounds within the scope of formula (1), and their synthesis, are
disclosed in WO 02/22577. Two preferred compounds within the scope of WO 02/22577 are
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and decitabi ne; edatrexate; and folic acid antagonists
such as, but not |limted to, penetrexed. Capecitabine

wa@ a08logooadm ni stered, e.g., in the formas it PGI/US2007/024712
mar ket ed, e.g., under the trademark XELODA; and
gentitabine.as GEMZAR In a preferred enbodi nent, the

Eul: r
ey AR s @i A s 8P et ey 262
propéniamideyrof fdrenutae(dleut i cal | y acceptabl e salt or prodrug
ester thereof, for the preparation of a4 nedicament for
use in conbi natlon Wth an anti - net abg ite in the
i . OHur t her
Se O an DAC in itor
abolite fr the h("?
tr eat mentyof \aprelri'erat’ Y& di sease, especially MS
or AML.In ye}/ further aspect the invention provides an
HDAC i nhi Or as active ingredient for use in
conbi nat | on with an anti-netabolite for the treatne

or a pifarmaggulicaliyeacseptablefali dhaseof, argAhyaraxy-nikdl(e(2 m&hyl-ﬂhf -indol-3-
d
< e S PRt B FIBLORE B 08

instructions for the use in conbinati o with an
anti-metabolite for the treatnment of allproldferative

di sease =specially MDS or 4 (reAferpr™del ay of
progr eqs , as usedpherei bans adni H stration of
t he co'n re._paihe geing in an early plHke of
the proli @ ve di sease to be treated. Conbination
refers to adm(ni stration of an anmount of HDAC
i nhi bitor iHh coxbination with adm nistration of an
amount of. an anti-pmetabolite such that there is a
or a phampgeuically accepigblegaitéheré®ful d not be obtained if an
HDAC i nhi bitor is admnistered without separate,
Si 1A fefh @%Hfm@fabéﬁ’(g'u @B1us8Y herdiH, distes % a‘BBmBBuﬁH"whlch inhibits or
anti-nmneta Whér ei n.admi ni'stration of an. .
disruptstthe gyntbgsis oft RNA sesubingdosell dertiys Exanaplee at araantbmetabollte
f t [
ot G088t e B basBbihe bl b RShdite:
fluoraisacik aarecitabing;| raltirexass methoiexatencladiibingl igericiabine;i gamaitabine
, i
hydr%ﬂlﬁgﬁﬁghgna@g%q{g {o\glgﬁrres nggﬂ?&rﬁ{e@llﬁgﬁdeg%rﬁ%@ugﬁas 5-azacytidine
and devithbhinejtedatrexaté;aarel folic ackirantagomnistsisoch a$, babh natimited tof

pemdigiEey, GapEeBlng An R AerY, ¥ Jof hﬂbsa% 'fé‘% [Pt ea.

under the trademark XELODA and gemcitabine as GEMZAR

In a preferred embodiment, the anti-metabolite is 5-azacytidine.

Further the invention provides the use of a compound of formula (f), or
pharmaceutically acceptable salt or prodrug ester thereof, for the preparation of a
meclicament for use in combination with an anti-metabolite in the treatment of a proliferative

disease.

in a further aspect the invention provides use of an HDAC inhibitor in combination .

wnth an anti-metabolite for the treatment of a proliferative disease, especially MDS or AML.
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synergistic antiproliferative effect and/or a
cl onogenic cell killing effect that would not be
wobdogionmwdl i f: a) The HDAC i s adm ni stered w t hBUI/US2007/024712
prior, sinultaneous or subsequent adm nistration of an
anti-nmetabolite. Wherein adm nistration can be
BRI REL O e20E o RRE od e areiet o
use ip lcombmahomwltm an aotinetabaditeofoethedrentraentiof asrolierative disease,

Where in adm nistration can be
espegna@ﬁ/lp ?w"sequ

ential or sporadic. A comnbination
whi ch conprises: (a) an HDAC i nhi bi tor, which: may be A
priasstiiyetifortherespécts thedrivention povides mptabkage comprising an HDAC

o R RS B FRUR% S Bt SRS g or e

treatfBniedTld prowfeadiioe diseaseMebpedily MIDS bf AMLI 0 herei nafter as
a C(]VBI NATI ON OF THE | NVENTION. I n the -conbi nati on of

U GS1Snpt o0 HOR, Bt 5t BEF HiepOs eottiristition of the

commﬁéifoﬂrtélbbﬁ’edﬂé? Béing th drhearfyqsHaseof tHearomeativeé idkase to be treated.
. preparati ons that contai'n the rel evant therapeut| cally

effective anpunt of active ingredient og)tlon

t cg¥ThiBAtion fefersfo administatign elanameunt obH M'eh'ertgr in combination

with SdrEiRRratiorS&f drfarRburitiofl Hh Anti-RlEBRteSstich ¢Rdt thera 48 Q*rfé%lgtlc effect -
carriers which are suitable for adnmnistration. 1n an

which wouldriet be ebtaineddf areHPAC iRkibitarts agdrinistrsed withow sgparale.

SRR PP R St Wil o
an antemetabolite can bersentinuogdrsesugntial etspasadine Opan ie&faet whigh would not
be otﬂglfnbﬁ‘ ﬁqhé}g é Q&Jrnﬂfstéré&TEn aIp %J%qﬁeqpiﬂ{ﬂﬁ?ﬁépgﬁteé simultaneous or

oSl til ons
seq!usnfaat admlmstaitlpn péam hIDACalehlbsm whaﬁem admioistratiomeaselie continuous,

sequ@qtﬁgl'aﬁﬁcfr%bon conmposi tions for parenteral, such as
ravenous or subcut aneous adm ni stration, or

conposi tions for transdermal adm nistration (e.g
p alSreferablyrcombinatioh vefets to)a,dmmnstcaimm anjagresint ofrHIb/é;@urdubltor in .

conmﬁﬂéﬂoﬂ'vﬁwaaotrﬁlﬂlgtrat%n chf %%1 nt BP mje&l%[lt pSHIHa? mere isa

conpositions are a ora admni's
synergistic antiproliferative effect and/or a cIonogenlc cell killing effect that would not be

obtained if:

a) The HDAC is administered without prior, simultaneous or subsequent
administration of an anti-metabolite. Wherein administration can be continuous,
sequential or sporadic;

b) There is administration of an anti-metabolite without the prior, simulvtaﬁeous or
. subsequent administration of an HDAC inhibitor. Where in administration can be
. continuous, sequential or sporadic. '

A combination which comprises:

(a) an HDAC inhibitor, which may be present in free form or in the form of a
pharmaceutically acceptable salt and optionally at least one pharmaceutically - -
acceptable carrier; and ‘
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The pharmaceutical conpositions according to the
i nvention can be prepared in a manner known perse and
wae@shhwse suitable for enteral, such as oral BPET/US2007/024712
rectal, and parenteral adm nistration to mamal s :
(war m bl ooded ani mal s), including man, conprising a
AREUH BRI R BE YfRr BT Rlrefiara! aé% BIRATION OF THE -
nmacol ogrcally conbi nat’1 on ner one or
i NINMENSTION | on Wit h one or nore pharnaceutlcally '
acceptable carries, especially suitable for enteral or

P55 2538} bR R BrioH AR PhisABESAER Ehaglgply acoeptabi

salts M %rodrug deri v’dmk/e's frepreferably ustdin tiee fohn of pﬁﬂ%aceﬁtldahereparatnons

that G4kt A RABTLIAotaRBVIGR)Y Pt EounL s BHgiegt Optionally

togef@hvith 8F indddniiktudd With mo@anlctcfﬂ@ﬁghrilcﬂ st ér udmaFﬁarhfawﬁt;cauy
such as su%a -coated tablets, tablets, capsules or

acc‘@@&ﬁo%ﬁff'%fﬁ h%{ﬁ&“'ﬁ%ﬂ'? PABYNiStEABBuUl es. | not
indicated otherwi'se, these are prepared in a manner

knwuh ARnsAive @ntbodinkiht rfﬁéaﬁnmetquabiveﬁ ah arpréltﬂeatment ie.
granul atin sugar-coati n&EN ssolvin | yophi | i zi ng

befofk e datsaent i ire EOMBINAR N OF: At INVENTIQN thtqrted: the anti-
metdbBte@neqs a8mmiidie8 3b tHebatiehi LS dEfmEEiRE df iman

~Individual dose of each dosage form need not ‘in itself

constitute an effectiveanount since the necessary

ef Ter HDAE phsmacewisal QS’@F}OéB!QH%G‘aM)beaGm ﬁpmppatlmﬁf%ﬁntaral such -

as ofdl, Y@h! LroQ if %y dr”ﬁ tS-ad |§F£Bﬁréd?ﬂpdshi%ﬂs for r par nteral, such -

) COITpOSItI ons or oral osage orm any of
-as infrAvenans on suktaneods adminjstisdiorrasicomeasitienschar tiansdermal,

| ~ admiffslrafion %q ;%s%ve r |o°htopﬂ',o?é:l,&gn ; goﬁwh@éﬁ%ﬁs’ BPto g%ﬁ%ﬁmmstratlon

preserv ourl n carrier
st ar ches, sugars ‘m crocrystalline cellul ose,” - :
di Preferably, t@edrlﬁﬂfépharg\a@gemcommtmameadantedj@r@'al
admﬁ“ ﬁj’ag&egratl ng agents and the like in the case of oral
Qo pr epar ati ons, such as, e.g., powders, capsul es
and tablets, wth the solid oral preparatl ons bei ng
pr ¢he pha;maseetrcat ¢ampasifiond apearding 40 therigvention aars be pfepared in a

mzan&%‘é{n@gﬁﬂ%%ﬁén@gm tﬂb%év [‘f]{a'b%nfor Eﬂg}a‘?tsﬁaﬁ‘gg ot BF Hcf 2nd

ageous oral osage unit
parenteralfadoinisteadion m)mmnpﬂw(wmuebloodml animals), mcziuohngeman comprising a

th¢=ra33?.¥.’1 Ca[%?véecgﬂguﬁ%’o%ﬂ atl aasgéh% Ellvﬁfnacgloé*gg )ﬁg %Vé FSI%Hngtlon partner

alon€CoMal Mﬁr@ﬂoﬁﬂlﬂﬁ}dﬁe Iohm@pmmmyuﬁmllyadmeptaﬂeacardes especially
sultaﬂer?éE% usI gP?eEFl’J' h?ally and in any order, and -

"hi st ered separately or as a
fixed conbl nat| on. For exanple, the nethod of delay of
pr De ol phararaceuticat cempositionacoptain, iefgey fadm\about 10% to about 100%,

preferably from about 20% to about 60%, of the active ingredients. Pharmaceutical
preparations for the combination therapy for enteral or parenteral administration are, e.g.,
those in unit dosage forms, such as sugar-coated tablets, tablets, capsules or suppositories,
and furthermore ampoules. If not indicated otherwise, these are prepared in a manner
known per se, e.g., by means of conventional mixing, granulating, sugar-coating, dissolving
or lyophilizing processes. It will be appreciated that the unit content of a combination partner

contained in an individual dose of each dosage form need not in itself constitute an effective .
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di sease according to the invention may conprise: (i)
adm nistration of the first conbination partner; and
w@ 2dog/oa@mi ni strati on of the second conbi nati onPEEUBIVET/P24712
wherei n adm ni stration.of a conbination partner may be
si mul t aneous or sequential in any order, in jointly
amoﬂirﬂ%fn%@?ﬁ% h&a' ary %Ef%&%'a\ﬁ?otﬁ\f@aw%é rea%@é B§ Qgrln)ﬁlstt'atlon of a plurality
nergi s y'eftective anoun
-ofdosegﬁmyltsdosages corresponding to the armunts descrl bed
herei n. The individual conbination partners of the

T Pl M PR oot

medlahmyawemployeﬂ)such aste.g., whier tgmmolsoods atdabols gftavouring agents,

oes eGP 58 SRS 33 o DEratRe, Rl Bicoitune
celluegdilnahts Ograpalatingeagents, mmlbant?.'lmmelstcﬂsimegmaglbgants iand the like
therefor% t 0. be understood as enbraci

|
i the Gte 1S90k RGPPRANRISU0) 3614 r RAVISTD GoPSUERERR tabipfs, with the

solidloRl p??a‘ﬂatloﬂg Ieltigiréferrad ovérthé fque praparitiphs:! Idcause of thelr ease of
- accor %&etsaThe dosage of an anti-netabolite and

 admipgsitetion, (ALIAte aRd eAPSURSTEPGReRIdhe MRt B94ABIAGRGUS P dosageynit f form
in wHidh @as@%h@pﬁi}ﬁ{acéﬁlc‘é}/@ﬁ&‘s%é Bbvibdsly &fplegedt bl ooded
anl mal is a human, the dosage of a ‘compound of forrrul a
EB is preferably an ap ?froprlate dose in the ran
ratiilar, stherargutizally pifeetivg. amaunh ofieachmemiipatian Pagmﬂ@f the
: COI\/@NK‘?Q)N @Or HEAQVERPON %Q’be%%lrﬂsteﬂedoﬁgu@'(e@wy or sequentlally '

admnistered 1 n one or twb doses propriate:

“and in@sugederaand thasompeaenis MaYdr %dcmmlﬁﬁesq¥ sﬁnafmelwor asafixed -

: at I r ‘

comyREE2 s BEHR: e ARy ORI SUER B Aiprottrave
dlseaaempe@!ngtthéhemgemt@o rayseaonRrise: t he condition of the

{‘)I ggé‘t’\?sgﬁgf'gﬁ°g&8 f*ﬁté°@§§‘é§éft' IBS ’[‘;ﬁ?r dCel g{u bi tor may
(:'Z ﬁﬁﬁ gtgatmu of e saetcoﬁ@gorﬂglﬂgf‘éﬁél en? taking into

particulars o especial ly

wher@ﬁﬁadrﬁ‘ﬁub%ﬂon ofial @nidindtien parhéMhay bé SiRlitan&sue or 5Buential in any
dosage of -an HDAC.i nhi bitor may depend on vari ous

ordef, auomﬂx thesapaytisallyafiestive rapens, pasfar 2y 'atswawg@t'cadlmﬁsﬁ've |
amo@ﬁtsté‘gl Reddily or W@gl(l? db&des MQ%&EW@QH‘M& Shb@its @Bscribed herein.

veneSs and durati on of action of the ioni

" The individuel enmbinationmagagrs of gre CQMBINATION, QFnB*E/iW%NTIOchan be
| admﬁ%ﬂgé& ggssr grglytéi%.mt%&%emng& trel GRRLbf tHétapflBasRuRENtY.

I

onl zin I"ation na on various factors, such
Furt I’@gmore the term admmlstenng also encompasses the use of a pro-drug of an HDAC

inhibitor that converts in vivo to the combination partner as such. The instant invention is
therefore to be understood as embracing all such regimes of simultaneous or alternating -~ -

treatment and the term "administering" is to be interpreted accordingly.

The dosage of an anti- metabollte and an HDAC |nh|b|tor in relatlon to each other is

| preferably in a ratio that i is synerglstlc

If the warm-blooded animal is a human, the dosage of a compound of formula (1) is
preferably an appropriate dose in the range from 100-1,500 mg daily, e.g., '
200-1,000 mg/day, such as 200, 400, 500, 600, 800, 900 or 1,000 mg/day, administered in
one or two doses daily. Appropriate dosages and the frequency of administration of the
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effecti veness and duration of action of the ionizing
radi ati on, node of adm nistration, |ocation of
wa@cdiosor®ir at i on, effectiveness and durati on of PEUSZINT/024712
of the HDAC inhi bitor and/or sex, age, weight and
i ndi vi dual condition of the subject to be treated. The
r
deatrflr%%ﬁgt% ?Jarng&ﬂ ?lé%%da%%o"réh f%&%%saégﬁ@q{aﬁ!rE%agsgvé}Wof tHe
indicationh beirgs trdated; dnecfedirey relspfonse,ché gonditioradftthe patiemt and so forth,
phyS|C|an I'n one preferred enbodi ment of the

ent ' 0 trPngg(@e ‘gbﬂd%%% %(?%of\frﬁﬁ'shiﬁssa%@ FIhHORE HARitbF fay be -

seledl'éd bydthbaf&eydlhg ehysididn mmr\gomtmbwrit thecpartidulars of the patient,
a

2- propenam above or

eepeﬁuﬁ& hgj'ﬁ ?y'ﬁcéﬁwié%"é' §§| t thereof. In another
pr ef erred enbodi nent of the invention, the conbination
COTﬁU didb@ge of 87 HIOAC idhibitoranaly depend on various factors, such as

effec Weqeég pn%\éyra |Lrép{é;:|[u]on &ﬁme(ﬂcﬂée Wﬁd&% r{??‘]ie of administration,

effec ﬁ@&s@bﬁ@@ﬂ@ﬂbﬁ@f adtf)nfoﬂfhwbﬂmﬁ? FadiatRQIR/d?iseR age, weight and
armaceutically acceptabl e salt thereof. Moreover, =

'”d'V’E’H%' ﬁ9f‘€'§%’h9“f“ﬁ\$éhl??tdﬁ bedreatess to a method of treating .

" a warm bl ooded ani mal having a proliferative disease

c OTFEH doﬂaﬁwoﬂMzmgﬁ’é&bh&gmfa? dbféncPéN VaRloud ASHYE! SRRIFN

OF THE | in awa is jointly
effectivriespand Aeratioy otagtiep of th@ 'a@anaﬁd@t'% morie of admipistration, location

of ad .r%&?a%na@rff’eduoee#ah%hdtdnﬁaft.smaa%wo@ﬂqmm\e%rﬁ?@aan@/bﬁex age,.

- e preseht in't orm o hei r pharnaceutica
weightandndipteal sandition efithe subjeetite betiestadr dderrosags; efipniging radiation

is g«=$§vraﬁﬂj]&‘ﬁwgh% {eptﬁf UF Fadgtloﬁ a%@é&'é&eoﬁng an-EI’_f%clt W %I r%t be

progression or treatnment
care*pr)odeﬂhedMlthﬁaatthrsiﬁms@yan@nfor the preparation of a
medi canment for the delay of progression or treatnent

?Tglpéngrp%fku § @Fn'bﬁ&m%'n? gf?tﬁg u%Uéﬁtlérthb%WaﬁéﬁE@ngﬁse%ra% anti--

ratirve nean
metabblite ded N-ysteony-3- mfw[ﬁt(ﬁmethyl 14rhyndnla3wweethylbam1fpn]memyllphenyl] -2E-

2plo§gﬁgfnﬂi?t ﬁggngulﬁ/bﬁg%e ra ﬁaprﬁg%ﬁ'@&lh Aégﬁtgﬂleﬁgﬁ

Agent Al one Sil encing of turmr suppressor genes at the o
c hinamathien pteferedd embedlmnaptmf theeimventonothetaombinatjon egingrises

B e

2E-2¢pnopangimide df farmutan(11b fabote omapharmeiceutially accepiiieBalt thereof.
HDAI causes increased acetyl ation of histone |eading

t oMoreeloet)a(re eCphregen? mventsotnr rléFa'ieL'sr % at,rqgfhoid f treating a warm-blooded
animal having a proliferative disease comprising administering to the animal a
COMBINATION OF THE INVENTION in a way that is jointly therapeutically effective against
a proliferative disease and in which the combination partners can also be present in the form

of their pharmaceutically acceptable salts.

Furthermore, the present invention pertains to the use of a COMBINATION OF THE
INVENTION for the delay of progression or treatment of a proliferative disease and for the -
preparation of a medicament for the delay of progression or treatment of a proliferative
disease. ' ' -

-20-



favorable to transcription factor binding and

activity. Many tunor suppressor genes are al so
waRdosozmwdl by DNA nmet hyl ation at CpG i sl ands anBCT/US2007/024712

5-azacyti di ne causes denet hyl ati on .of CpG i sl ands

| eading to the re-expression of these genes. Several

St f%ﬁomgrgxérﬁelgg LRfmS e%ﬁrﬁuétekbe Qﬂ&inétyrﬂgér&éo Rk ¥RE&ope of the

t hes ene ani sns
presqrd rivehtidreid anhemuarmenbl ning LBH589 with 5-azacyti di ne
m ght enhance the tunor cell death induced by each
conpound al one. Materials, Methods and Results The AM.
Examﬂlel 1:1 |QemUi}th|0|nsnf|LrBl-lBi}athh\th¢ Dehtstinstion Ageat5-Aza Induces

S|ngle S or |n nbi nat i o be en in
7 o o N0 bpagtesis o Turger Gels That R Agert AbBRsed
acetyl ation of al pha-tubulin, each compound induces

t r@ileﬁéiﬁ?%‘iﬁ]nﬁb‘r RppreBSorcinks at Metchrdmidtindeledis #mbjdp féatdre of
conbi nati on of oth co younds i nduces hi gher |evel s of

tumoggenasisa -BHREY an9rm) idine, A b%P?fﬁ@?tfﬁsﬂs vhigh-enhance the

expr&Afdn d?@urfﬁmpfé%g&%eg 'ﬂlmrlﬂuéh ﬁioldglaﬁorP Gﬁ?\r&hﬁtﬂv\ﬁﬂﬁmﬁé EBH589
‘nmeasure of apoptotic cell onbi nati on of both

* a HDAb ApsesdrcTeared asstylation séhls@eaulqaid\m tpAsipxed ehfomgtin strygiure that is
favoﬁﬁl%h@ﬂ'aﬁtt,dr fion Yactdr B Mtﬁlwgﬁﬂum& Buppradsdr gczaries are also

enhances t e expressi o the ‘growt’h suppressor
silen @acUbsspNérrgetbylam aCpG @!ﬁﬁdg ang ﬁeazapﬁmr@scraysg%d@nﬁqbalpb@n of CpG-

land g B8 e o BhE Bt S S o SRt piiicd coss.
talk Bwdasyaergy BNESS these o rhajar splgmtlbsnwlenlsms@aglwm pastilated that.
com 381 LS Wi SRR RARR AL EM P TR B rduced b eacn

compauindlalome. p21, PARP and b-actin (control for | oadi ng) .
' | nducti on of ‘apoptosis by LBH589, 5-aza or LBH589+

~ M. cell Iine and in primary human
Mat'e,&ﬁis’@*e&ﬁ?a%@#%&u rther test the conbination of
LBH589 + 5-aza to induce cell death in AM, the U937

 AMEhesRML dell ties Uaaﬁlsfmaﬂnlatédeukem}asaﬂ or-azzchd single ageAstor in

atjents are incuba ed ds either
comﬁaﬂwnm Gl o8 WEFGre) oLbot. SEERR et e BtinpiRaped
acetyi&idnte? ramh)ahubmml ééchSdompiiuﬁla u'fdﬁbes“ﬂé@kbfésyoﬁﬁf e clfe}ilgﬂ@/vth
. ... apopt s) or ive cells an-
inhiogtaia a4 3 coREnatian AT biih SogaPULISIcsSs Pt JeVeis ol a2 than sach
com;mutnh dld‘h% lF%HﬁSHndreanﬁéraawm b poURd duEes Bnlyacslight PARP

her 03| s. (neasur ed by annexin V stainin t han

cleclw tas|anra e 8 aR tic cell death; combination of both compounds induces a
super-additive PARP cleavage. Thus mechanistically, LBH589 when combined with 5-aza
enhances the expressuon of the growth suppressor p21 and synergushcally mduces more’

apoptosis as compared with each compound alone.

U937 cells are treated with 2 MM 5-aza, 10 nM LBH589 or with a combination of
5-aza + LBH589 for 24 hours. Cells are lysed, proteins separated by SDS-PAGE and
western immunoblotting anaysis done with antibodies against acetylated tubulin, p21, PARP

and B-actin (control for loading).

Induction of apoptosis by LBH589, 5-aza or LBH589+ 5-aza in the U937 AML cell line. -

and in primary human AML blast cells
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single agents. As well, a higher percentage of cell
death is induced by the LBH589 + 5-aza conbination
wo b@w/osiongl e agents in the primary human AM. bPEBEUS2007/024712
cells isolated frompatients as shown in Tabl e!
I mportantly, no antagonismis observed when the two

TR ol GeiBirath of ", 5 RA nRlGetal gl Ao, e

U93rcAnthicethtimeznamaf frdsBHE M@ nam biaSt cetla frioor AL platients aredinogbated with the

v ini d _and
compAu R P s oo BIAEN G R M PCASEEIR: Jr i dep PP gpapred by
cells wmu@g for AbAein e/arkigammg\a;bdptésusem bl REURtMGEve cells by trypan-blue -
H589- nedi at Eg,uLOSS of

exclugR. @9 PP T a 2 sfiricelie freased witb e S3bde t?m&ﬁ/&ombmaﬂon
prodrPéét B ﬁlgﬁéreadoﬁfdéﬁa(h‘%‘ésﬂr@d anﬂ@xrﬁ]V é%ﬁhﬁﬁ?&haﬂr ttid¥lindtic8dby the

. b-aza or "'wth comnbination - 5-a
singlq agerta- Asu\@"ea(brgbgr l@ﬁrcwsrag%@fopeﬁ@eétﬁumndﬁe%Br thefLBH589 + 5-aza

coml%hﬁ*&h?hé‘rﬁéh QPntQ‘?ﬁ ﬁ'r%ﬁir ta Hpmgﬁ %WLCt%ét%eﬁQfso%%rfrom gatlents

t.reat nent c at ed at ed. anpl e
as showndpdi ableabérhpomnntlw nct@rnammsrm@s@bsswdlvdtandhe srmqqmmunds are

Coml%%i/droxy 3-[4-[[[2-(2-nethyl - 1Hindol -3-yl)-ethyl ] -am
i no] rret hyl ] phenyl ] - 2- 2- pr openamni de Admi ni stered with
5- W33V cells Adeiincutbated with 4 LM, tZhuMCEpNrS-a24. 10nM, 12§ ntivhEBHS89 or with

. S | ar . is.

acorggnrc"lngtrr]oﬁrs EE OﬂS%ﬂ”athoa f'oP2£R5u ﬁeéﬁﬁexrat\lﬁé@mné /s n%orgbctgﬁ-and

percentagescofdelld stameigagteére (dpoptolic)ry calcolapeslt areiilsttesd. t'her :
vvlth MDS (RAEi B or CMML) who are rel apsed or

e LR APy COURAR R 1 gyt o

patlrenhary/\piﬁentwl[ebagsed after or refractory to

toage poor osrs or G’oﬁ@hﬂea&ht madrc

. A < o
comettt+oehs—an e—nho—are—constdetred—na

P
candi.dat €s f ndar|{d 1 nducti on tlherl Azg # ( e
refluse st anddﬁi" *$duct|i on t A% apy. LBH-589 LBH-589

n
||G
ta

“ C)_'O

i

Pate | B P PMC] A o bt A An 00 | FE7W | ] S0

1m de 153 admsy sieued an 9w schedul essodeppnds g |URBE | 54
* the arm - |5- Aza is adni|ni stered on a 4-6 week schedul e.

Z Arm 16.80sle- ts¢al avbdn: ABS1. 1] PATdQsiddp LBHSBY 15 4#p (. 54.7
3(st ar1t6i7ng dose level),| po

223 34.2 16.5 19.3 26.5 . 49.2° 43 55.

-4 15.6 41.9 626 | 259 .28.5 62.8 71.3 66.3 84.1 |
§ 1129 | 195 416 131 15.9 34 | 542 424 | ‘626
6 18.1 73.7 85.6 15 22.6 80.7 89.4 86.3 92

Primary leukemic blasts isolated from AML patients are incubated 10 lnM, 20 nM
LBr;|589, 1 UM, 2 uM 5-aza or with combination of LBH589 _+‘5-aza. Trypan-blue exclusion
is used to corrnt number of viable cells and percentage of dead cells for each treatment
calculated énd tabulated. |

Example 2: A Phase |, Open-label, Multi-center, Dose-escalation Study of Oral
N-Hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-yl)-ethyl]-amino]methyl]phenyl]-
-22.




MAF weeks 1-3, 4-6 weeks. AM dosing 5-Aza 75 ng/nf
days 1-7 4-6 weeks.
wQ LeoBpd0oKY- 3- [ 4-[[[ 2- (2- et hyl - 1H-i ndol - 3- y| ) PET/Ogi0p7/e24712
m no] net hyl ] phenyl ] - 2E- 2- propenani de i s adm ni stered
as 15 ng orally on Monday, Wednesday, Friday on weeks

L/ hycfa ?%)% "gb%g}l‘ﬁﬁefé%lﬂlgtte%f%h%? o1n I-édulf ratl? Ivflth MDS

am ri o] eeAMyl ] phenyl ] -2-2-propenam de is |ncreased
according to a 3-paraneter Bayesian Ioglstlc
over e Cco

MT%L ess#gglraggg %gc]‘,aéa\zqﬂ@gfqhﬁéﬂl o%ta a[rgg‘té Rﬁaogédmamstered ona 3—6 week-
schebMebal r(3 m@lnﬁ sb%ri hbAcd aalgfs’chédluléhbrlﬂ‘dk?b 13 patiémgaéumek Wita MDS

m no] net hyl ] ro m de usin
(RAER %%MN% M‘@Glﬁr%' aé?ea&mfr ﬁ‘é? itheiePY: %HS @afe: pcg\sndered
map;BrbSﬁétS‘éah@dé\@s ?Ji%ta?fdﬁﬁﬁt'ﬁerap% or patlents with AML relapsed after or

refraptomécﬁta@éw §heéqmwr]pat§\¢ntﬁ9[qmuﬁwﬁﬁétﬁ9|d]ue2<Ea9e poor prognosis, or
concerre&erﬂém omhffor%ose escee+/h5 gfe éUﬁEMe?edWﬁ%oér%t@é&%tes for .

toxicity. rm ation

 standiard iinductionytherapy, o Wi (efusesstandard induetinsl therapy.) Nehyialgaxy-3-[4-[[12-

B A S BB SRRl L e o

two <aurndd|.’ﬂes Hépendirigaipon the asx.cept abl- e '
L/ - hydr oxy-3-[4-[[[2- (2- nethyl -

- SRS o lighiYh b @%83%%%36\%225?{' | 25-2-propena

the MID dose-level is defined at a | ower dose of
L/ Amdrdose-esalation: Arm 1: PM dosing LBH589 15 mg (starting dose level), po,

P 5Bl e Bl ek DA R R ™

addi tional 6-patient cohort is treated using one dose '
I emeﬂydumlyew&t-me (2-methyl-1H-indol-3-yl)-ethyl]- amlno]methyl]phenyl] -2E-2-

propharBRus AT sttt o 75 e 0D A Hiah Whdsbatiel FREGYph e 1,2,
and Bolf taleek acdeptabtess AsRydr mv-@-[tt-f,[[zﬁ(mmdthﬂnﬂ-é ?Sdgﬁ?l-gl\)/-glthyﬂ- ~ ,
amirgRe e Y e 2 hropeyA e BdRgeasedas %w/wasw%érﬁaves'an

|og|s£a4ré~‘grmﬁkﬁmoaé1 NitHQVBrdo¥e 30straIN FENASE 1] the IMITD s véltis defined at
0 tre

a o) P MO P TS B LA S R e simethy lphenyl} 26-
2- pr&?ﬁhﬁﬁﬁheﬁﬁbﬂ@this@‘&v@@l@s&{éduMDSArpé’ddltﬁihbSG Fhﬂl@it Bbﬁbrf i@rtreated using

atnent wt re previously untr

the : %wea*gél hygesosy- Wdﬂ%&%ﬂ?th%ﬂ HdBﬁ’fﬂﬁr!f')eﬁf‘y'}fé@'ifl?lﬂ‘ethy'lphenyll -2E-2-

propERAHidE IDLTSd AR e el Rt D TOWEEIE t6 3SesiabRsity nappr opriate
: candi dates for standard induction therapy, - vvho

refuse standard i nduction thera Each sche
adresdase-escalations sNHydens- Hrlﬁé(&"mﬂwé va@ql 3-yl)-ethyll-

amirRYREth QE)Q' Sropdndmhid® is adPiRisRPatPRS %Hg%?ﬁllyqﬂgnday
Weclnésday g?:ay onawgnekr;I ZS;rgdafgl ?frt]oxmlty is acceptable, N-hydroxy-3-[4-[[[2-(2- -
methyl-1H-indol-3-yl)-ethyl]-amino]methyllphenyl]-2E-2-propenamide is increased by -

5-10 mg per cohort. For Arm 2, the MTD dose-level is defined at a lower dose of N-hydroxy-
3-[4-{[[2-(2-methyl-1H-indol-3-yl)-ethyl]-amino]methyl]phenyl]-2 E-2-propenamide using this
2-week schedule. An additional 6-patient cohort is treated using one dose level below the
N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3- yI)-ethyI]-amnno]methyl]phenyl]-ZE—Z -propenamide
MTD dose-level for 3 weeks to assess toxicity. ‘
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Dose escal ati on Bayesi an Logi stic Regression. A
3-paraneter Bayesian |ogistic regression nodel with
woesdomel control is used for the dose escal at PONUSZNT/624712
nodel includes slope and intercept paraneters
descri bi ng the dose- tOXICIty curve of each agent
it | 8 : _
achfih H5heEs Eonafs cRodtIR: A2 LBR3s0 G TEYAhg Hhse joven po
MWaneamseaqksmawsc ISelkhd 75 hdmmdhys 17h@46i weeakisbut i on
summari zes the probability that each dose conbi nation

e bR PR i sHORBl (e same

patiehepoptizniond %s anttie dose-¥sdatationphiase and pxpandirgso welude all MDS

patie® SUGbIa o5 PERIs™ Btk SrAZs whe WerP TV S hUMEBI A iep doe: poor

. prog Fﬁmst o ebrﬁhﬂﬁr@nﬁ?éﬂlbﬂcogglgdrzé &% thosé \llvﬂﬁ)aréj@@%ldéf?d_l%ﬁﬁeﬁnate
ha as nore an a ose eS alatio S or eac
* cancigais dRESIaBIATE Ao NRIREY Y PN e ATOH] SORGARD tBRRY

enrolled at the recommended dose for that arm Wat Is

C gadrsthbgule hddrsSay thetksies of EaabiniRG 22drigOwitth evara pmg toxicity
di sease sel ected from Myel odyspl astic Syndrone ( :

(i.e., sryejesuprressien) ﬂdﬁﬂﬁel@uﬂféﬁﬂw‘@ R in a subject |n
© need of such treatnent, wherein the nethod conprises

adﬁbé‘é §§ﬁléﬁ% BS@Sla?{de%QRéfgrés%foﬁu g3 F)laaaméfé}%é-’y'eﬁlamoglstlc

strai ght-chain eci al
regrqsg[onynodeéwﬁly pvgdoq;e gnr@r,qus used fqrﬁherﬁpefg,esca[gpﬁm hig ¢nodel includes

e A Rt SRSl S BB

smgl;s,lmua an additional ﬁaamgtesrétb desariie fany adéitionnl w)mlty;assocnated with the "

Pi&ke ' o
o5 ElB St e A i I i imalie e ionabytty that each
dose@bn@‘ra&ibarfaibiytoltbafdtlpWaiglqategouys:l oal kyl al kyl, e.g.,

cycl opropyl methyl; aryl; heteroaryl; arylalkyl, e.g.,

" bet)zYnderdxsingo BLY Iratielunder 20%9. , pyri dyl methyl; -(CH 2
NC(OR 6; -(CHz)NnOC(O R 6; am no acyl; HON-C(O -CH=C(R
1) 2jaTgaigetddytoxicitya il T-rateHbe?wedty20% and < 35% (exclusive)
3) Excessive toxicity: DLT rate between 35% and < 60% (exclusive)
4) Unacceptable toxiCit_y: DLT rate of 60% or greater,
The overdose control mandates that any dose of LBH589A that has more than a 25%
dose éscalation ends for each arm when at least 12 MTD-evaluable patients have been

enrolled at the recommended dose for that arm.
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R3 and R4 are the sanme or different and,
i ndependently, H CrcCeal kyl; acyl; or acylam no, or R3
w@nws®ao1t oget her with the carbon to whi ch t heRCHDS2007/024712
bound, represent C=O C=S or C=NR 8, or R2, together
with the nitrogen to which it is bound, and R3,
together wwth the carbon to which it is bound, can
Whatf iR e - C9het erocycl oal kyl ; a heteroaryl; a
_ p%%ﬁl—ﬁ%aryl a non-aromatic polyheterocycle; or a = =
m xed aryl and non-aryl polyheterocycle ring; R5 is
1. seA eudttead! for tveath-l.g alprolifatdtiye nlséés@ejgmiéd)&binleelodysplastlc Syndrome .

(MD g%;%%ﬁyeq%lyl t%q_ﬁgﬁezirmaa(% i %éylygcgﬁrt&%&a %fysdrch treatment,

wherBIthéleffidraonmprise® Bahingstérigycycl es; non-aromati ¢
pol ycycl es; mxed.aryl and non- aryI pol ycycl es;

podayrge,tmpz@roykormmﬂar omati ¢ pol yheterocycl es; ‘and

m xed aryl and nop-aryl pol yheterocycles;n, 1 1 n2

and n3 are tihe sahe or different and |ndependently

sel ectpep@l frg ep h is 1-6, each carbon atom can

be optionarTy™8 SuRstig uted with (g3

and/or R4H X and Y & "% r erent and

i ndependently sel ect"ay M F ' kyl, such

as CH3 and CF3; NO2; C(® Ri; BRo" r-‘<9 CN"s and NRlORl

1w nS selected fromH G -C 6al kyl;

C4- cycl oal kyl ; C4-C9het er ocycl oal kyl ; _
cycl eglikm ﬁél&ydr a Straight-chxia Gy alky!, aﬁidt)dlly neetiyl,; ethyl or n-propyl, -
het er oaryl ; Ial&lﬁ EﬁH P{
25 pheny iAoty RV LR DicayigPetiueds ars,yrssityiedayisubstiuted

OR 2, ayGnklh ARk subdtifuents éé%'cﬁ@é&ﬁelé\h%ﬂm&lbsﬁﬁkﬁts S
S(O) R16 SO2R17 ; NR13R14 ; and NR12SO2R6; R8 is . o
sel ecﬁzesjsélealed fiomBRICK - CJ})E{R)BFﬁréfesralﬂly Ccaalkyl) eg methyl ethyI or

ot or o PO, BricrdBaih CibBefotpigfioh -

het er oarq,L@Jhbt)ekocyEIoglkylalRylr cyi:}dwm/mwll e. QQQCydbpwﬂytméthyl aryl;

o Oy cro Telapersh e s oberit Ateriarde koS ga Ruifindyt

differ GHECW(OF%?RGW)%OCKG)%%M%%YE HON-8{0)-CH=C(R;)-aryl-
alkyl-; and -(CHo).Ry: | ‘

'R; and R, are the same or different and, independently, H; C;-Csalkyl; acyl; or
acylamlno or

R3 and R4 together with the carbon to which they are bound, represent C=0,
C=S or C=NRsg, or

Rz, together with the nitrogen to which it is bound, and R;, together with the
carbon to which it is bound, can form a C,-Cgheterocycloalkyl; a heteroaryl' a
polyheteroaryl; a non-aromatic polyheterocycle; or a mixed aryl and non-aryl
polyheterocycle ring;

Rs is selected from H; C;-Cqalkyl; C4,-Cqcycloalkyl; C,-Csheterocycioalkyl; acyl;
aryl; heteroaryl; arylalkyl, e.g., benzyl; heteroarylalkyl, e.g., pyridylmethyl;
aromatic polycycles; non-aromatic polycycles; mixed aryl and non-aryl
polycycles; polyheteroaryl; non-aromatic polyheterocycles; and mixed aryl
and non-aryl polyheterocycles;
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d-C 4dalkyl; and -C(O-alkyl; R12 is selected fromH;

C - C bal kyl; C4-C9cycl oal kyl ; C4- COhet er ocycl oal kyl ;
w@2so8phwter ocycl oal kyl al kyl; aryl; mxed aryl BemMUS2007/024712

non-aryl polycycle; heteroaryl; arylalkyl, e.g.,

benzyl; and. heteroaryl al kyl, e.g., pyridylnethyl; R13

22|de('r§tlr4( ?g&mﬂﬁég%s%ﬂ? glf Pt“f@%ﬁ%{é@ﬂ%b&ﬂ%ﬂﬁf&ﬁ@&é& from 0-6,
C4- COhewdheoay & BE) éadh; caabqri atorlnelaerb@aapylbnalbnapkiamdeplendently

, b I , i dyl nmet hyl ;
ngno ace%‘gﬁé/t't‘g?d% ng%GM g}y t ogetgher pwlt hyt ﬁ d
nitr \ Qré"ﬂb%gmbrb?ﬂlf@r&\tk&% rHijep@,ﬁé‘entl selected from H; halo;
CA- CO9het er ocPll(cI oal kyl ; heteroar

eteroar)é
non- arov@atG@ MIOBW@%@UWMQ 5 sz )RV1 N; and NRyoRy;

ol ke eI Grstroalkh Cothv ARt %E{%&vgf)wﬁ
heteroarcyéloalwmkﬁl égl cyél@ﬁr@byﬂ@étﬂyﬁ'ag|hete’t6§|ry( GHRAIKYTRLE., benzyl -
R16 is selected fromd

Ca- @he@g@mnMI§1Wyl hgpsgarqu{gleq gapyqldy?r%ethyl Ollétyl, and NRy3Ry4;

E"’chfé_ et rof O ) S, SR PRG S SRR 2R NRSORy:
00! ;:% éé?@étﬁd fromG4 @Qeﬁlﬂ{ﬁ%}’ @' @%élkw C4-@gdyb|oa|ﬂ&|orrat iCc

eter oa ; ¥\ t eroar y
pol yhet &d&hgﬂemyglo 13m0yl etemarxl emiailwt @@efbeg@vleemcéd

from O- O NR13 ; S; and S(O),
or a phgﬁrﬁeg Fledyeél"'ggpzear@r]e salt thereof, in

conbirydd selécted frbm(cb,)c;amya@tg - OB} SRDEFS; e:(oxalk»w B8Ry, hf(:(d))CHa, and }
accordin g Gl aim1l, which conprises adm nistering: '
(a) a céﬂﬁé Fel of fornula (I) in conbination with (b)

aher SHETHRT AL sefs O SRR aCedh it Selechidfram v
1Hi ndoIG1334yIk)/I- anmﬂ(p)alkyho] met hyl ] phenyl ] - 2E- 2- pr open . .
am de, or %qar maceuti cal |y acceptable salt the

f
in cBimissalectsd fram K ColsalkylaGefoayeioaky Cr g,ghqterogycloalkyl; -
met hod g6G® hgfeP&yEIBaﬂlﬁlkV‘ Aﬁy LA dridenon-aryl polycycle;

-ant i - met-abol i t _ di ne.
heteroaryl arylalkyl eg benzyl and heteroarylalkyl, e.g., pyridylmethyl; .

R,3 and Ry, are the same or different and independently selected from H;
C,-Cealkyl; C4+-Cqcycloalkyl; C,-Coheterocycloalkyl; arylﬁ heteroaryl; arylalkyl, .
e.g., benzyl; heteroarylalkyl, e.g., pyridylmethyl; amino acyl, or

o Rs3 and R4, together with the nitrogen to which they are bound, are-
C4-Cgheterocycloalkyl; heteroafyl; polyheteroaryl; non-aromatic
polyheterocycle; or mixed aryl and non-aryl polyheterocycle; . ,

R15 is selected from H; C-Csalkyl; C4-Cqcycloalkyl; C4'-Cgheterocyc.loalkyl; aryl; -

‘ heteroaryl; arylalky!; heteroarylalkyl; and (CH2)mZR;2; ,

Rig is selected from C;-Cgalkyl; C,-Cgcycloalkyl; C4-Coheterocycloalkyl; aryl;
heteroaryl; polyheteroaryl; arylalkyl; heteroarylalkyl; and (CH2)mZR12; -

Ry is selected from C4-Csalkyl; C4-Cgcycloalkyl; C4-Coheterocycloalkyl; aryl; -
aromatic polycycles; heteroaryl; arylalkyl; heteroarylalkyl; polyheteroaryl and
NRsR14; - ' ’ ’

m is an integer selected from 0-6; and
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5. Use of a conpound of fornula (1), according to
Caiml, for the preparation of a nedi canent for use

w0 poosondiihati on with an anti-netabolite for theCOebmY7/024712
of progression or treatnent of proliferative di sease
sel ected from MDS or AML. 6. A package conprising a

CoMPRU L HoRboNK!) 5 by BSF ceut ool |y

acce orm foge instructions for the

user 4 ﬂwé?ﬁié’@émﬂ%bllﬁébc‘é?iableaé_éltdﬁ%rbom cbindtonivith t he
treatment of a proliferative di sease sel ected from MDS

or AM..
(b) an anti-metabolite.

2. A method according to Claim 1, which comprises administering:

“(a) a compound of formula (l), in combination with "

(b) an a'hti.m.etab'oltie.
3. . A method-according to Claim 1, wherein the HDAC is N-hydroxy-3-[4-[[[2-(2'-methyl-
1H-indol-3-yl)-ethyl]-amino]methyl]phenyl]-2E-2-propenamide, or a pharmaceutlcally
acceptable salt.thereof in combination with (b) an anti-metabolite.
4. A method according to Claim 1, wherein the anti-metabolite is S-Aza,c_:itidine. .

5. Use of a compound of formula (l), 'according to Claim 1, for the preparation of a
medicament for use in combination with an anti-metabolite for the delay of progression or -
treatment of proliferative disease selected from MDS or AML. ‘

6. A package comprising a compound of formula (1), in phafmaceutically aéceptablé
form, together with instructions for the use in combination with an anti- metabollte for the
treatment of a prollferatwe dlsease selected from MDS or AML..
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