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conpl exes resulting in cell cycle arrest at both Gl
and & phases, its up-regulation 5 during senescence,

nucl ear antigen. The study of inhibitors of HDACs
indicates that they play an inportant role in cell
cycle arrest, cellular diffefentiation, apoptosis and
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In view of the above, HDAC inhibitors can have great potential in the treatment of cell

proliferative diseases or conditions, including tumours with mutated p53 genes.
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phenyl benzam de conpounds, as hi stone deacetyl ase
inhibitors. Patent application WO04/009536 published
on 29 January, 2004, discloses derivatives containing
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hydr oxamat e, as hi stone deacetylase inhibitors. 15
P&rienitapplpqelidcBR 14622 IBPUBIRGIDON Huisi bhaeD3ahscigestabhcliar y,
ZQ%OXQﬁa‘%&Ia@ﬁﬁﬁmom@th@sﬁ&%%y& ldggnyl substituted

gt abﬁwcgyons%éﬁgﬁiﬁ%&ﬁ%%ﬁ?&?15@%3?&%&%%&%14%6
0 mEP2485363, FP2985470,dHP4 48 56 3% miblehed vial 8 Sepsendfer, 2003, amongst
omgr&woségmameq%@%iny@ hmf%nymmxamc ic1ddtd ARBREQLY

antitu ur _act | ONn
v@tﬁ&)ﬂeé%af% aﬁfl’dﬁ“‘éﬁ@@ %’A“ %5 s/ 0%3&5&@?sc| oses
s Bbtsti applicatoraE 149 28B4 tppbliishxdom® @c«tem WHBj digposesscaltiagtioaval
d@@ﬁﬁ&%h@&?ﬂ#f@mgl@ﬁ fa§me szaga os 8] ¢ Gk, W>04/ 072047

OSGS | ndol

bé’ﬁtfvtrwalg:zs%%f’%ﬁ é’BHII‘ﬁ Fﬁ‘ e hPeighess20R3 é’ESGH’ée Substituted
dempeatipylghenyl hérizbinidercsmpdaitie at hiappt daedtylase iMBRIdO82638
plligile Eﬁ!gcag&i %0@@39%‘3&1&9@&1 2911 aﬁl‘}zlﬁ)(f) 9864, dlSC oses derivatives

tes aromati ¢ et erocyc IC ring
s;f/%rtt@ﬁ*@g aalhyldimbrdetnese deyrd seup 254 hARYBPaBLS aphtett
adedcetghtd i@hibM@04/ 092115 publ i shed on 28 COct ober 2004,

d t t

GEaEh DA YRR CHSTD Fuiglen i KE B T ERAS 026447
pﬁ@rqr%)ﬁré&ﬂ%?ﬁylﬂbWW%bshydawma &8 histpap deagstylarophibitors.
aPathhtapplivaticleWOsH b 3816 publidhbd $1028Iuly3I0RPati€ises derivatives of

R0} 58 BHO3RE0: A1 WARSH030700 BBl hedan

0oses enzam
dBaerstapplication WROH0pH10S publisheshen Zhiwly 209¢ cbwlwmsbmmmyl
pUidrbcdett dehivai vy RO, desbiesliRs amibaesl ur ea connect ed

aﬁgte&%b 15%%%{&“@%%4}6%61%%&%11?&’9{ %&E‘%t%oﬁ‘sdl&loéés‘%ﬁ&les

ase
WoBIdepbs aad saphhifitazelpet hvors dﬁwtm@@hlb&p@cl oses
_blpat_em!apblid@k@dwo’@&/oby@maméce@n HpSdpienibenBod castdsyd ase

! H 4r {z}lr?ageé 'ling%le[o cﬁ?rlpgr(rg}ﬂa? he?grocgft fic 9 Sgt[c]rtns Iasnl%/ %nﬁel é%acetylase
pH&lrhﬁ‘ﬁ@ol ogi cal activity and/or phar macol ogi cal

p Bhteﬁtcaypllcmm@@hlfib@@m4 Pubishé EHPINO R38040, disdosthie
h| ;Stone deacetyl ase

¥]cpr%xatmo$e denv%twe%asq-hstone &R Ease Li%0 oS ' Car acti Vi ty
t Raentisaplecaiione VoS8 8%7@&b139|h13(h%1 3 M?rchﬂ@w@ dis¢lpseyi vo

pa&ranﬁmazoﬁasImsteﬁa/@ac&m@awﬁﬁr@f t he present

ate @wa? ?ns‘(ﬁobﬁ&o"’}&? \%%%g)bb(?ﬁ)q gﬁbhsg £R %ne] 1/\%1!?162005

resen I nventron %X
hd@@lgweb@t@a@@swsdsféonerﬂqaqﬁtydaselglhlb@ﬂ@ymat| c and cel lul ar

apgthlabmlcatT&fwdogm?ﬁniphglthh&a&a@May 2065, aﬁtokéé&t;ﬁmtebe
e

Py oab e sl Besfed e Ein R %lswsﬁ?aff‘éylase B

Patent application WO05/040161 also published on 6 May 2005, discloses biaryl linked
hydroxamates as histone deacetylase inhibitors.

The compounds of the present invention differ from the prior art in structure, in their

pharmacological activity and/or pharmacological potency.
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features of the present conpounds are netabolic
stability, solubility and/or p21 induction capacity.
More in particular the conpodnds of the present 15

i nvention have increased half-lives in rat

hepat ocytes, have an increased solubility/stability
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each of said phenyl or naphtalenyl is optionally substituted with one or two substituents
each independently selected from halo, C,.¢alkyl, C,.¢alkyloxy, polyhaloC, salkyl,
aryl, hydroxy, cyano, amino, C;_alkylcarbonylamino, C; galkylsulfonylamino,
hydroxycarbonyl, C;_salkyloxycarbonyl, hydroxyC,.¢alkyl, C.salkyloxymethyl,
aminomethyl, C; ¢alkylaminomethyl, C; salkylcarbonylaminomethyl,
Cj.¢alkylsulfonylaminomethyl, aminosulfonyl, C;_salkylaminosulfonyl or
heterocyclyl;
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whi ch have basic properties can be converted in their
pharmaceutically acceptable acid addition 20 salts by
treating sald base form wi t hréan approprlate aci d.
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LS SR AR B R R Bl e
pot assi um nmagnesium calciumsalts and the I|ike,

S @harmavdutibeligrag@piable RaSi@6H safts GhcomPass phemaedutitdle acceptable acid

NaBEOMr D @l HEAIL OB DEEAPBITNE: 28kER syRDFhSA S

|n|ne
| 9&4%0%@1 Iy pecepieRle acidpeditiery s¢ts %?dn@tlevedﬁlgse@aaw 3G ANt to
S abihprise MlexRergR0YdAl1S @& vie en-okily BidesldRiod silhferB) kiR tthe 35

gﬁ'}q&iuggsf Jf%&l&ﬁ;g(@ﬂ“drf !?blé ngefo‘ﬂ“rQ Fﬁl)lg gé}gﬁou(ﬂﬁs éfqgr%ﬁl aa(I)( \!vﬁlcﬁﬁa%e

orm
h%ﬁﬂ%ﬁre@,ertleélcelbbroqoatf@@d@h@elr Rearmpgeaticatip écqeetiahlﬁ acid addition

351@ Ib§ GeteiFisaid bhye FOIHOWRK biCagpedpiste@tidc (A@'pﬁbpﬁﬂs a@fls comprise,

rrrgilzllrrgplé Inlo&%afmc AcHR S{J:l(ihvz\ilsj 2(9 01%{119%8534 % (%P}rlTyd{ro%ﬁ o(rjlc %/ pySd3 t?aromlc

I nes a e CO
t AeidssaHerica nismes Phesnbirs 459 tftﬁHlé(e deifle or gré@fu@m@s sgeh Q?of@@s
butant}ae) adtgic dtiflé@betic, tphjp@femcd hgxﬁeﬁya@aﬁl aatd pahiuie 8Xalic,

V\Arr]na ()I'r]lfcasr eflﬁl%k'ﬁe butar?erdc 01 gc%hlinalelc u{nﬁrlc mahc tglga%og ng:: dOf
ornerhaeﬁse nefdethﬂmﬁéuléqmarb@aﬁne@égmgnawwe@ﬂfoalcwnﬁ@mmd
e@&fé?maﬁ%ﬁﬁnd—ﬁﬁcﬁwnﬂ)a?ﬁﬁdﬁzﬁld%e 1ﬁdelacﬂa988| bl e

SITﬁer (:eo%: I%S 0? f(gX) %1 (&nq{ (ﬁhchav?m{/lgl% grﬁ)tpe 1es miq{ be con\l;gJ J[c:(LlJ in their

SSGSS
d ph@mweem@w gccgpidblo bassadditiprosats By matlm gaihaaidl form with a

W@lh@ﬁlé'OQg'anﬁtof %&g&hi@ bade. ﬁﬁplﬁpm&% forthd compnse for examp]e

b iREen Bl 150 iRy el Fhsieds TRIMHRR uium,

ea@thssomh@mgmswm paritlemdsel@ls and thedike rdaltsie sl onganip bases, g, the

seanRahRt, V- RRHRI-BSANdardiftY BytrdtaMinekA1tsT Bl Pt O% 116l 8B ab8s such
of the_ conpounds i{! forﬁrir%i%l) are meant to conprise

t Abs® X STRYLS dysinegp ) wherein one or several
niThe wye fackd orbeseaaddition sdisZ eldo ¢campirises thelydezitd aad thd-solviede,

p@&&lﬂl&%ﬁﬁé YhicheReoMNpOiad 8sroWhas ah Bre AP t@forMP ERarRfled d1€
azinyl-nitrogens are

i ne- a or pyri

et <o a5t pPng albiisoiias ot formia (1)
may al so exist in their tautoneric forns. Such

The term “stereochemically isomeric forms of compounds of formula (I)”, as used



fornms al though not explicitly indicated in the above
formula are intended to be included wthin the scope

wo@booshe7py esent i nvention. 20 Whenever used  PCT/EP2005/053611
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herei nafter, the term "conpounds of formula (1)" is
meant to include also the pharmaceutically acceptable
addition salts and all steredisoneric forms. As used

hﬂ rgfnndeéﬁ“n?s allt }%Fgﬁle cgﬂlﬁotugﬁ]s mgc‘rae%g)eotfme%%e Ft%gpodd@@%%rsﬁne

t ﬁ%w-lerrCé ﬁéb@dab@thwmg ﬂléﬁﬁﬁ‘@t theérﬁ“?ﬁéloéalémlﬁﬁfe@ N@er;bsaredTot

2 5ntdritin BRDIEW hidhi @S cahpdungs - fbefun (I)Jﬁlapﬁos@eshl Biile®therwise

Unﬁnleg osn68 E)rh 1%51\/0\%@(? ttiencﬂgr%%glfec%m g%{atl%o r(H” § ﬁcgn’é[%oﬁ.lnc? encomEAsses the

| m*tg}@,oﬁ gll pg_ss1b}qzsmreqcmgncall|§(3son}qmc f(gmg w5ch fag ynd may

S I@@sﬁaés@s Sa1h"blﬁ)&[ireH%@Oﬂﬁﬂtaﬂldﬁh%teﬂfonﬁﬁrhﬁd/@f @dktednSers of the basic
% glar‘ ﬂrﬂ ezf)q'rs%ﬁg%)%oungbé@ s@reob HDA 1 HDé‘rc%rng of the

HDMP(@IHCISI-@AQIHW @rtiHDAGreTorm Th aﬁmgctttm with e@cdae)ﬂytr ase

C @flendBd @l b2 @iBEacEEW/itMB thef st SN R tHRIPRIs O Adlenttdn. f UNgal
source. A first group of interesting conpounds

consi sts of those conpounds of forrmula (1) wherein
oree Yroxidgifermsfof thegompoungnpifgrinwa Iy are ticarido eqypiiripe theye R1
i @0@15&6&’4 of%mrmadOdmt WheRdl bie MHREVeRd] mm%'éereza@ms g8 bgidRbedythe

S oBRRE R b e e 1 0 ot e ppencine-
Cp@emlnybwmmwlamqgws arwfam»dy@ér bonyl, Cl1_
6al kyl oxynet hyl , Cl1_6al kyl am nonet hyl ,

CoBEH It PRI TSI g srspbypgge s suh
Cj_or@ap]klxquglrmqigspucﬁtbnthcatg}m\y@ Doosioond7 4:¢ intended to be included

PG hfé?@&éﬁ&ﬁ%@&esenﬁn%u& is - CHZ-R5, .
trifluoronmethyl, -C(=0-R6, or -CH2-NR7R8; c¢) R4 is

Cl _6al kyl . A second group of interesting conpounds
cd¥isheesusef herhipsfeer cbersouridsnpofindsef farmala((D)j is cantte irgiude

OBRo fhe pHB{rﬁcé&Ec411'9%c5e91abfé%&1901{ SRk Bﬂcpafll' s@é?@o@li%féh&’ formd. R1
i s phenyl, naphtal enyl or heterocyclyl; wherein each

sai d phenyl is substituted with one or "t wo
s Abs&ddthaem, thegaoh “hisdepdndeyltdey and' &IH%‘E edre fimtomedropkfer to

C 6a| k P/Q)f eﬁ%‘yn@@ %VJG%%(/@%WI g rom the 8 amino groups of
%wsw B Ry T e SFRYY SR Al Y RgTexs
Ctheearnk Wsam‘: nie mmyb refer@i ar@dhkyrieqaotbm niptladin g Bieti Py F2B,
Ci-IE\G[ngI E}{h $1y| tfré}mélll HQﬁgﬁJmﬁh }H)Acgﬁ‘oféﬂﬁ 3k E&]@Bﬂoducts include,
Rl ayphc SpBe et mhe il dmsc s
C}HZRA: V,SH]EAC%H]D)AC -9,18DAG- H) and Hjp 0 1 0T he iidt@realsdderytpse can
CORPOLRS e £RRT a$hstoRhl dr @RSl Lpfpounds of formula (1)

wherein one or nore of the followng restrictions
apply: a) Rl is phenyl, naphtal enyl or heterocyclyl;
WAHTr&i ghoupOf Gaabstiag E:Cu‘in]}iﬂihﬁﬂlydonﬁ kts Bfghbdeabmpyinds 6f formula (1)

SURSEHE 5Om¥fe P 128 Wind WSS bpfipient s each
a) R' is phenyl or naphtalenyl; wherein
each said phenyl or naphtalenyl is substituted with one or two substituents each
independently selected from Cj_salkylsulfonylamino, hydroxycarbonyl,
Cj.¢alkyloxymethyl, C; ¢alkylaminomethyl, C, salkylcarbonylaminomethyl,
C,.salkylsulfonylaminomethyl, aminosulfonyl or C; ¢alkylaminosulfonyl; or
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i ndependently sel ected from Cl_6al kyl sul f onyl am no,
Cl. 6al kyl oxynet hyl , am nonet hyl ,

Cl. 6al kyl sul f onyl am nonet hyl, , am nosul fonyl, or
Cl. 6al kyl am nosul fonyl; or b) R2 is -CH2-R 5,
trifl uoronet hyl, -(( O) R6, Or -CH2-NR7R8; 25 c) R4

Ng'ilsG@h Ky AL ! BiQyROf, IBLaLERMI ng compounds

0se Cco a (1) wherein
oﬁlaRollS Crolll.of the fol | owi ng rest rictions apply: a)
each R5 is independently selected from hydrogen,
Aﬂs{g%o% lgpou}g—o?guergstlﬁé%%?oblﬂ%l 0n31$s oﬂﬁos’e n%IPB%u(BIF? (r)]fyffn:mula @D
i mhdfamcﬂnylor opre of ghegolbdwing re@ﬁcmhpm i s independently
sgj rCik H’egf egﬁhwafy%rme%ﬁ@l Kytemy, amno or nono-

or di

eyt i SRR PR PSR A5 S BRI hipeenspcenty
t h| onlsqrtpthfybmnwl,,hyQ@xy)anﬁmo Cs sdhippdiradpaplammof i ft h gr oup
of id\tQkaifon aﬁ%@#@&%loﬁ%?doﬁylshﬁfroﬁ hf?iﬁ( ygompounds
of f %ﬂ%l &n erel 88% 8& nore o f'ol | owi ng
r esticRlEYIH: | ARSI G 6 s T YFRGOB )"Epzoos/ 053611
- 9- Q)aledcdibotylaguiigmdt)yl, i cilsylphienylkmmomethgh y dminosulfonyl,
ont '@Qﬁiki;é(nﬁHQ%hfllbfrr]ﬁf{eM 13@' o, G _6alkyl, R

A, oxy, al. o C I S
é:g 5‘¥ R m%} '%éhyl 98‘) 2{% ﬁ’ﬁg{ I@%ﬁdependent |y

se] Rt €dsdllybm hydr ogen, hydroxy, C1_6al kyl oxy,
Cl_6al kyl oxyCl_6al kyl oxy, C1. 6al kyl car bonyl oxy,
N- net hyl pi perazi nyl, norpholinyl, or imdazolyl; e)
each R6 is independently selected from Cl_6al kyl am no,
CA tbicd groombikiyicsesti mgosomphyrdis 0onsEis-dd zﬂid&cytcamonmds of formula (I)

d%&%m@ﬁk Bﬂ/ﬂn))r%'yfﬁfé%u&@hé%ktﬁ%dﬁga jy:morpholinyl; 10
IS hy; rogen or C1. 6a|ky|

Aa)s,lf X Hhe@‘V % H?P?' e“lyh?ré?%gqcl‘fﬂél ¥BffpBunds consi sts of
t hosechceipheind or mdphtateaylfis fubbtitgied with ondrer teiosulishiments each

fol Iy &ﬁ%@@tﬁ% Yelal é}pakxsulﬁoﬁ%@w%a& 6aliglo&§methyl

[ ndepe el ected from.C
Cl. @eyrtqnafﬁw la‘i‘HWlBmIHOHIF‘@@iCB@WWﬁbﬁPHlPFB’@PH‘B‘QV]kyI am no
or Mdkgbilfoyllamometheht dmigowifpnoforithkak@ahinoglfonyl; or

mﬁp@ngr@ﬁz_ﬁoﬂ%ﬁ@;ﬁn taﬁqgflgloﬁ;pw ng rv@ﬁ formula (1)

erein one’or more estrictions
appfys Coglly): each X is N, b) R is phenyl or phenyl
substltuted with halo; c¢) R2is -CH2-R5; d) each R5

%ﬁkﬁﬁ@?@&%t@éstﬁﬁ' SbEEhdl QTR HRGE DI Rs R ¥ormula (1)

W'Herem one or more of the following restrictions apply:

a) each R’ is independently selected from hydrogen, hydroxy, Cealkyloxy,
piperazinyl, N-methylpiperazinyl, morpholinyl, thiomorpholinyl, imidazolyl or
triazolyl;

b) each R® is independently selected from hydroxy, Cy.salkyloxy, amino or
mono- or di(C; galkyl)amino, C; gcycloalkylamino, piperazinyl,
N-methylpiperazinyl, morpholinyl or thiomorpholinyl;

c)R*is hydrogen.

A fifth group of interesting compounds consists of those compounds of formula (I)

wherein one or more of the following restrictions apply:

Cl. 6al kyl car bonyl am nonettgP2005/053611
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or Cl_6al kyl carbonyl oxy; 25 e) R3 is hydrogen;, f) R4
is hydrogen. A group of preferred conpounds consists

N, RlL is phenyl or phenyl optionally substituted with
hal o, Cl1_6al kyl, 30 Cl1_6al kyl oxy, pol yhal od _6al kyl or
aryl; R2 is -CH2-R5 or -C(:O)9=R6; each R5 is

[ tly selected from hydrogen, hydroxy,
C%g%gﬁgqggxy Cl1_6al kKDll oxyCd 6al k

| oxy,
CETB ARt b by SRyonaly. sbeHyE Misk hale: Gt kv G gshislcny |
or polyfhld@zq@lkyl ér agach R6 is independently selected from
C1, gal ags NO,,_ ocycl oal kyl am no,
hydr ox K(é{z_ g]a?r@(/: Fa(%ﬁo,
dHi{ @sh BaIytepaientiCE gt ky merigerohy BB En polay | ; Ra
I s hydaeaesty@nsiitéxy, &, ndiagRhyiexy, Mn&aisiptrazit Ofb@holinyl,

gr ou(Jo.of Lprqferred compounds consi sts of those
conpOUREES formula (1) wherein R2 is - CH2- R,

t el facluBr sredensgridentlyGelepd Rem (Gralk GHRINNRTRBYcloABylamino,
2006/,8bR¥A a2 805/ AR PGMdinoC LRk MHa@iBWR mfphdRie,;

pr.eferred conpounds consists of those conpounds of

f&y ?%en’n(%herei n each Xis N Rl is phenyl or
pERYis hgdibgdnior Ghedkyh t h hal o; R2 is -CH2-R5; each R5
i s independently sel ected from hydrogen, hydroxy,

Cl_6al kyl oxy, .5 or Cl 6al kyl car bgnyl oxy; R3. i .
g B E00 SR T P ST S Lot S ot & Sl houe
i syheempbaietoNmg Iestroopepphd No. 8, conpound No. 11,
C meRE;isNtefendeRITRLRIAED NOm 33 xalkARRAUNG, MRk ,
coj’r%o&ndllsél?.e ?a%ﬁ:’%{gﬁound No.6a1 % oH lﬁ% N Iyﬁl?rgrlo H
NN T4 gk g oS s Kyl g ofmo YN OH 0 Compound No. 1
Compound No. 8 HORN ~r NHON~YNJ I NNNMNN\ HO IIf
OAQevdih %@ﬁ@&%‘t@rem cOmp SRR CsHIR NP thoSt rpolitdRr forfiula (1)
FEINRT NNE OV TR T

wherein one or more of the following restrictions apply:

a) each X is N;

b) R' is phenyl or phenyl substituted with halo;

¢)R?is -CH,-R;

d) each R’ is independently selected from hydrogen, hydroxy, C;.¢alkyloxy,

or Cjgalkylcarbonyloxy;
e)R%is hydrogen;
f)yR* is hydrogen.

A group of preferred compounds consists of those compounds of formula (I) wherein
each X is N; R' is phenyl or phenyl optionally substituted with halo, C,.salkyl,
Ciealkyloxy, polyhaloC,_ salkyl or aryl; R’ is -CH,-R® or -C(=0)-R% each R® is
independently selected from hydrogen, hydroxy, C;.salkyloxy,
CisalkyloxyCi.salkyloxy, C,salkylcarbonyloxy, N-methylpiperazinyl, morpholinyl or
imidazolyl; each R® is independently selected from C;_¢alkylamino,
C ¢cycloalkylamino, hydroxyCi_salkylamino, di{C; ¢alkyl)aminoC; galkylamino or
morpholinyl; R?is hydrogen and R* is hydrogen or Csalkyl.

Another group of preferred compounds consists of those compounds of formula (I)
wherein R? is -CH,-R®, trifluoromethyl, -C(=0)-R®, or -CH>-NR'R®.

eaptiT/EP1085/053611
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HORN \ N OH -Conmpound No. 33; HC;
Conpound No. 34;
woBDeAlRA749 N -
Compound No. 25;

. HCl: enanti
~N\ \
enanti oner A

enanti oner A

omer B NHONH NN H

OH Compound No. 7; C2HF3PRT/EPH)5/053611

10 The conpounds of

formula (1) and their pharmaceutically acceptable

sal

ts and N- oxi des

and ster¥bochemically isoneric
forms thereof may be prepared in conventional

manner .

The starting materials and sone of the internedi ates
aAegréupoimocoprpEuad sonared ndsrcensigt oofitieese cath popndsyelitbratill elor

SRR O
ﬁ%p %7?8%@6%186 ecif rf]rg dm%@pi@m%ﬁ ﬁaéé&?ﬁ’s will

ber GesikylchbonyheryeR hiahydogdnnamict ‘e s biebageh..
for obtaining final

conpounds

descri bed in the exanpl es,
Moﬁlﬂr%fe’(fﬂ Coﬁﬁ’ﬁ?”rt?e‘s 6‘?‘%?%‘?‘% BI Oﬂycqn&%‘f“i‘ ]H@ afempound No.11,

| cdrepawediNaecovipoutd No.8Bubampund)Nosd4t dnd aompgiat djor 7 zatie

ag&@ouﬁyﬁg as for exarrpl e, trifluoro acetic acid. Said

O her net hods
of formula (1) are
Hydr oxam c aci ds of

dqCtll 175 Pl I Ul m:'u I T Jarl OpP1 I ate bUI \()p;‘lll. bULII
as,| # npl e, methanol or |dichl oronet h%
CF3000H R3_I_ ON~I R4 O-N|~I1 Ra \\R _
HORN \ \\ \ Ex H Z (n)[(1), 1 \I;pj\I)nter t es
of |formul a (H e prepar eded dcting an
i ntter nedi at e of o@rmJI a (I1l) wtd an internediate of
for r@%lﬁpo(uha/i\lo jn the presence ofcanRLAPNLAE € reagents
sSugm—as I\I—\El hyJocarbomm uuyl =N grmethnyt=—1;3=-prop
anedl am ne, nonghydrochl ori de | s& \ nd
1- hydroxy-1HDb zol e (HOBT). action.may be
perforHrreg”*ﬁfrI“ esence of a ba§e s&l;h as
tri gLy "ne, in a suitable solvent, s as,
m >It ure of dichl oronet hane and tetrahydrofyran.
0]
Compound No. 11 Compound No. 9
OH
0y S
N. N.
. O :

NI\Q\(\/@

OH

Compound No 33; .HCI; enantiomer A

HO—NH

NN
IN,J\

CH

Compound No. 7; C;HF;0;; (E)

Compound No. 25; enantiomer A

The compounds of formula (I) and their pharmaceutically acceptable salts and N-oxides

and stereochemically isomeric forms thereof may be prepared in conventional manner.

The starting materials and some of the intermediates are known compounds and are

commercially available or may be prepared according to conventional reaction

procedures generally known in the art.



R3 O-N/ \ RAOHO\ 1~1 --NNR + N2 (I111) (1V)
OR3 EDC -rJ ~I1 RA OOH>NR HOST XR2 (I1) ¢

woO eooan1ehd er nati ve way the internedi ates of f oPeER2005/053611
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(I'l), wherein R4 is hydrogen, 20 herein referred to as
i nternedi ates of fornula (Il-a) can be prepared in a
single step by reacting t hellrnt er nedi ate of formul a

( §!)1}16 P%&rﬁmﬂ} meftlg(#dgmpﬁ @e %bl(é? gére%gfgergrhr%&%%g{aq pétlhgtrgethods

bor on
dé&frioheinggapkconnuids f fqr@blaé ) 8ts1 dpagaibed i, the exaalnﬁles
al cohol, such as ethanol. WO 2006/010749

PR Zo‘ﬁ?ﬁffs by PR oyl s e et
>fayumpdp (11 RPapp{qpRaig acid) suphasdenedmateetsifigprofagetiouacig. Said
( kela&t)onrmyerf&nw 1@ RALSSopAtd RBCh, 1@h a¢) fortk&hpEdhéhBoldr

an appropriate aci dic solution, e, g.
8@H§§WF&P © aC|d or basic 5 solution, e.g. hydrogen
bron1de or sodlunhydrOX|de in a SU|tabIe sol vent e.g.
an al cohkpl, suchras ethandFﬂBW*propanol RB S8 O-N

LI/~ Ra/ OV ’N= | A
(toizrdu R >W m()( ”IB\IE\%)

an

b) Intermediates of formula (II) may be prepared by reacting an intermediate of formula
(III) with an intermediate of formula (IV) in the presence of appropriate reagents such
as N'-(ethylcarbonimidoyl)-N,N-dimethyl-1,3-propanediamine, monohydrochloride
(EDC) and 1-hydroxy-1H-benzotriazole (HOBT). The reaction may be performed in
the presence of a base such as triethylamine, in a suitable solvent, such as, a mixture of

dichloromethane and tetrahydrofuran.

R3
i |
=N / T\ R OO~
HO N N R! NH,
J\Q(: AN ()
R2
(1 Iv)
o ’)
EDC
N 0 O\N/ﬂ\<:ji>__ﬁr+\N R ol
R RTATLS
HOBT 2

an
c¢) In an alternative way the intermediates of formula (II), wherein R*is hydrogen,
herein referred to as intermediates of formula (II-a) can be prepared in a single step by
reacting the intermediate of formula (XI), with 1,4-dioxane-2,5-diol and the appropriate
boronic acid of formula (VII), wherein R' is as defined above, in a suitable solvent, e.g.

an alcohol, such as ethanol.



The present invention also concerns conpounds of
formula (V) OR3 _a /\O1l1/NR(V) X IR the N oxide

wo eooam1078he phar maceuti cal |y accept abl e addi t i BET/BRA00Z053611
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rbon

and the stereo- 15 chemcally isonmeric forns thereof,

wherein each X is independently Nor CH Rl is phenyl

napht al enyl or heterocyclyllzwhereln 20 each of said

phenyl or nagphtalenyl is optionally substituted with

onesor Hwo gubstNt uen each ind

f romral oN~“Ch6al Jar N C1 3gal kyl oky, ol yhal BS1_Satiwks),

anyl , J hydHoxy, ano,\anino,}% | car bonyl am no,

Cl16al kyl sul f onyl aXmo, hydroxycar bonyl , (VID)

Cl. 6al kyl oxycar bonyl , hydroxyCl_6al kyl ,

Cl. 6al kyl oxymet hyl , am nonet hyl , 3

Cl_6al kyl am nonet hyl , C1. 6al kyl Ianinﬁnethyl, WO

2006/ 010749 PCT/EP2005/0e36 3. /M

Cl_6al kyl sul f onyl agi no %m nsul |, NY\/RI

Cl. 6al kyl ani nosul f onyl het rocy l; s,

hydrogen, -CH2-R5, trifluoronmethyl, -C(=0 -Re, dt

-CH2-NR7R8; wherein 5 each R5 is |ngﬁgendently

sel ected from hydrogen, hydroxy, al’kyl oxy,

Cl_6al kyl oxyCl_6al kyl oxy, CL1. 6al kyl car bonyl oxy,

P U PR tea@Edites, of fodrmRe (y) Iﬁi}ﬂ%{p@af@l by réwotii el ihBithediate of

t hi n tr C i's
'f“oa% a0l B el BRI o, bl B Lk g8

apﬁ mpnec? g hyéxiq)gen kypmigie @Cg_odg)éqﬁw 10)*(% ine, sultable ) vent e. g an

Clicéy,chérads lsaastion propdipdr oxyCl_6al kyl ami no, 10

pi perazi nyl, nono- or di (Cl_6al kyl)am noCl_6al kyl am no
N—nethylplperazinyl nmor phol i nyl or thionorphglinyl;

each RP and R8 affe |Egependently se ect ed fro%w -
hydro 6aI/T«1§N Cl. 6al kyl c |—,N>__/*\ 1

CL. 6al kyNsupFonyl | ﬁb+/ﬁhn§;or Ho / Nx_/N\+/\\/R

di (C1_4al kyX) am mosubfonyl ; 15 R3 is hydt ogem, 2

hydr oxynet hyl , cam nonet hyl or nono- or (1L

di(C1_6aIkyI)aninonethyI; R4 is hydrogen or

Cl 6a|ky| aryl in the above is phenyl or naphtal enyl;

T T A S R I
each |ndependently sel ected fyom hal o, CL6al kyl,
Cl_6al kyl oxy, trlfKUoronethyF gyano or

hydroxycarbony/p\ eroé"bl in the ahove is
furanyl, thienyl,9pyr OQF_ , pyrolidinyl,
dioonyI 25 oxazonI thlazolxg i m dazol yl ,

(e e %%@ﬁmpW%ﬁ%@?%ﬁ%@@%ﬁﬁﬂ& salts ] U PP

oxtadiicliplispineri¢ formg thesebf, whedeinadi azol yl, pyranyl,
pyridinyl, piperidinyl, dioxanyl, norpholinyl,
dedchiXaimydepentidritlyom®idl i nyl , pyridazi nyl, pyrimdinyl,
pyrazinyl, piperazinyl, triazinyl,

R' is phenyl, naphtalenyl or heterocyclyl; wherein

each of said phenyl or naphtalenyl is optionally substituted with one or two substituents
each independently selected from halo, C,_salkyl, C;_ealkyloxy, polyhaloC, salkyl,
aryl, hydroxy, cyano, amino, C;alkylcarbonylamino, C,salkylsulfonylamino,
hydroxycarbonyl, C, salkyloxycarbonyl, hydroxyC, salkyl, C,.salkylox ymethyl,
aminomethyl, C;_salkylaminomethyl, C, galkylcarbonylaminomethyl,



trithianyl, indolizinyl, indolyl, indolinyl,
benzof uranyl, benzot hi ophenyl, indazolyl, 30

whenwsionizdazol yl , benzthi azol yl, purinyl, qui noPCZEPRD5/053611
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qui nol i nyl, cinnolinyl, phthlazinyl, quinazolinyl,

qui naxol i nyl or naphthyridi nyl; wherein each of said
heterocycles is optionally substituted with one or two
substituents each independently selected from hal o,
C1_ Balsricylsulfonyeainegietnl amepanonyla k- sk ylagrngsplhenyl o

di ( Gltedstlykiyl;) am no. 35 Groups of interesting,
preferred, nore preferred and nost preferred conpounds
can be definedR}or the compounds of fornula (V), in

adc oy yaragen. wEHRRY Hiflupraogsyl H6XF PR, POICH:ANR REomserimds

$1;?ad‘hq1:5ﬂyiln@;;{ehaently\%l&@éa@f&l%&f eE’,lcl%T«ﬁi%R ,@%Al@%@@kl - 14d
e novel. inter i ates of Tor a can be prepare

by IR eHRYO R SRl PREos P&&»im?la )

wheréinrethRipipesazingH2@phokind, tRpmiospholiyyd rioddmoly hatedzalyl;

r eI eéaEl?%? i %&ﬁenh@ﬂtfé%f@i@g&ﬂiltr&ﬁ hg/(go&%‘? WJG'AHZI:%: #hino tbﬂt Y

i nt er medi at, for erei n i er

{ harP OB OGOk o B K irS, Bt Bertoh

f or mipeaaz{iyl, monoverali@h salkammoCe seditylamso or  f uncti onal

?rOW@FEH?@ﬁkﬁﬁﬂﬁlhgﬂﬁmhﬁﬂ%rgﬁﬁﬁﬂﬁkﬁnhhe alcohols of g
ornu - can, be converted i nto anines, ers an

ot nere R 2l Rk e Bl SoruP iR R

cor riespbydirhenyafi; ddkylamidnylhe mpomiorma dif Camikybsmingayfohg;

converted into secondary or tertiary amnes. 10 3 OR

OR3 NT - X~NNRLNOI 1 NRL a R

(% b%)hy%geﬁrﬁ_éggﬁm%xl LR BB ﬁrrcsﬁ(ﬁ(nljpaikygé'ma)onk?mh
be prepared in a single step by reacting the

| 'N4?§H§@wg%§r(9%?lt<§lf mila (M), with

1, 4-di"oxane- 2, 5-di ol and the appropriate boronic 15
acid of formula (VIl), wherein RL is as defined above,

i arydinsh¢ stalot & phalyW entaphtelegyl; @hereial cohol , such as

?%/%i’\%?%ﬁi? Ei%%l(?)r'nla\bhgilg;lyg? oﬁi&h‘ll%s%sﬁu@d Qagﬁbo%e oftwdQufRtituents
each independently selected from halo, C.salkyl, Cysalkyloxy, trifluoromethyl,

cyano or hydroxycarbonyl; and

heterocyclyl in the above is furanyl, thienyl, pyrrolyl, pyrrolinyl, pyrolidinyl, dioxolyl,
oxazolyl, thiazolyl, imidazolyl, imidazolinyl, imidazolidinyl, pyrazolyl,
pyrazolinyl,pyrazolidinyl, isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, pyranyl, pyridinyl, piperidinyl, dioxanyl, morpholinyl, dithianyl,
thiomorpholinyl, pyridazinyl, pyrimidinyl, pyrazinyl, piperazinyl, triazinyl,
trithianyl, indolizinyl, indolyl, indolinyl, benzofuranyl, benzothiophenyl, indazolyl,
benzimidazolyl, benzthiazolyl, purinyl, quinolizinyl, quinolinyl, cinnolinyl,
phthlazinyl, quinazolinyl, quinaxolinyl or naphthyridinyl; wherein

each of said heterocycles is optionally substituted with one or two substituents each
independently selected from halo, Cy.¢alkyl, Cj¢alkyloxy, cyano, amino, or mono-
or di(C_salkyl)amino.

Groups of interesting, preferred, more preferred and most preferred compounds can be
defined for the compounds of formula (V), in accordance with the groups defined for
the compounds of formula (I).



-NOOR1 X (V-a) OH 20 c) The novel internediates
of formula (V-b) can be prepared by reacting the

wo edoeonedd at es of forrmula (VI) with the appr opPCHER2005/053611
ketone of formula (MII1) in the presence of an
appropriate reagent, such as
tetraki s(ethanol ato)titani umier a sodi um borohydri de,
in a suitable solvent e.g. 1,2-dichloroethane. 25 WO
2006/ 010749 PCT/ EP2005/053611 -15 0 R2 \O\
/H’hNﬁé\PdHrrtermédiatE% df formdllg (M) il b pr&fdireddyl gypOX: ~~ ~~N R

. a?—GBTveP&(\%)Ynt% ﬁ%teg ))f fézprﬁulg W%fgﬁq{m? déﬁ af?(ﬁ i

ereln re erre tO as
c SdieeEsTe Berein rqf@trfiﬁjp as rigrpsdigles P Bermpiadyat)eifto ipteemegiiatig od
5 stfemuby(V) eaeteinRY it biderSthan HGEH 0BT hat@ refbrrédio sl Ingerfdidtes of

W'f&lgl ?af(Q/X@r Vil R&?{a}?.‘l] fea&%ﬁgora#ﬂgcuhﬁﬁ g?&@ S‘c&ﬁ!f{gr%%@gn%ogove
i §xame the akspbpl%@ﬁ fompitla (Vakpan be convelitedhinigrapiss eaiges and cthers.
I e bfBdi aines t@ﬁsf&@feamﬁta tHe Vodspovdi®y ShiblesRAd tHe pricdSHmines

naly%gc %X&f&% éaji [éh?aryng‘rj' stes of formula (V)

nown reactions or 10
10 functional group transfor mati ons, for exanple the
converpion into Bmnes and amdes. OR 3 O-Ngf- )(0H

X ~~ NVI]E\R3 ONRL | >N R X
SRS T J o T
./ N

g OH R’
v v-b)

b) The novel intermediates of formula (V-a) can be prepared in a single step by reacting
the intermediate of formula (VI), with 1,4-dioxane-2,5-diol and the appropriate boronic
15 acid of formula (VII), wherein R'is as defined above, in a suitable solvent, e.g. an

alcohol, such as ethanol.

0O

—N /‘“\
- OJ\<\:/ /E :]/ + RN _~~pom),
X
VD (VII)
R3
O
. GVaR
N
. O)‘\{)%N N
(V-a) OH

20  c) The novel intermediates of formula (V-b) can be prepared by reacting the
intermediates of formula (VI) with the appropriate ketone of formula (VIII) in the
presence of an appropriate reagent, such as tetrakis(ethanolato)titanium or a sodium

borohydride, in a suitable solvent e.g. 1,2-dichloroethane.

25



w@ bodp/ovd7adh pi peridine in a suitable sol vent e.BCI/EP2005/053611
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15

(V-c) 0 R The internediates of formula (XI) may be
prepared by reacting the internediate of 15 fornula

di chl or onret hane. WD 2006/ 010749 PCT/ EP2005/ 053611 -16
OO0 OO0 H>\--/IN X ((IX) \' / O piperidine Oo~ ~H
\' H/>NN X~/ (XI) The-internedi ates of fornul a
(I X) may be prepared ,by reacting an internmedi ate of
fornula((X) W|th an ntermsdl gte of fornmula (1V), in

t he esenc cprl ate 5 Feagents such as

N (eth@l ca bor)/ oyll\)HN N, 11 3- propanedi am n
e, nmonohydroeeRl ori (EDC) and

1- hydr oxy- Il—l—benzo@ i azole ( ). The reaction may

)

be perforned in the presence of’ a base such as

triethylamne, in a suitable solvent, such ,as, a
m xture of dichl or onet hane and toet rahydr of LRfan O0OC

NHO/ NO/ ONH X + U 2
EDC/HOBT O OH >0 ~—%1 1
formula (X) may be prepared by rea );ng ah—/

internediate of formula (VI) with an |nterrred|Razte of
for mula (XI1), in the presence of sodi unf¥idroxide, in
sui tabl e solvent, such as tetrahydrofuran, followed

R PR S B n g0 o

PomhEPRIOS/fomB6a (V-c) can be prepared in a single step by reacting the

intermediate of formula (VI), with 2-oxo- propanoic acid and the appropriate boronic
acid of formula (VII), wherein R!is as defined above, in a suitable solvent, e.g. 1,2-
dichloromethane

Intermediates of formula (V-c), wherein R? is -COOH, can be converted into
intermediates of formula (V) wherein R? is —C(=O)—R6, via art-known reactions or

functional group transformations, for example the convertion into amines and amides.

0 If 0
=N
/I OH
/\o/u\g }{>—N NH 4+ )Jﬁ( + RN _~~pom,
— 0
VD (VID)
3
O R
=N/
—_— /\O)J\<\:X/>_N N N _R!

The intermediates of formula (XI) may be prepared by reacting the intermediate of
formula (IX) with piperidine in a suitable solvent e.g. dichloromethane.



-17 O 0 xO/ NO/ ~~H+ (M) (XII) OO0 HONN X
(X) \ / The conmpounds of fornmula (I) and sone of the

w0 ndoennedd at es may have at | east one ster eogePdTEP2005/053611
centre in their structure. This stereogenic centre nay
be present in an Ror 5 an S configuration. The
conpounds of fornmula (1) as-Prepared in the
her ei nabove descyi bed processes are generally racemc

q;

n1xtures(pf na s,,mh\cﬁ&g?n be
one ano %TNF%UC:ZE_aN r-13§
procedu es The c aeﬁﬁounds 0

ormula (1) may
10 be converted into the corresponc di astereoneric
salt forms by reaction with% suit$

Ve chiral acid.
Sai d di astereoneric salt forns are<$ubsequently

separated, for eyaighe, ect fractona
crystallizatiaon_and the,enEﬁng er atNgd

there from by al kali. native ner
separating the enantioneric fornms of the conpouhé% of
formula (I) involves liquid chromatography using a

CHhE Bherbbib oAb AR IRPAS Poe dﬁ@ﬁa?edWr@acﬁB§£ﬁ9fépiﬁéﬂ1&§H y

from
c ‘FF’@L%%MPBQ“ H\Bﬁ‘é @f‘ E%&fﬁlél (]ééi inghe Psr%Sﬁ?ecFloé AFRIPRTRCOf
5t hegeppiuoiped Ht(ethgitabenimgioylrat diredtsy]- 1 ¥ pupatediamninat  t he
r %%B}hﬁ?bc%ﬁ&é &R BhE PRP&EGK hﬁ@a‘eh%ma%l@f(ﬁbﬁﬂ Yhi feaition

speci f reoi soner i s desired ound  wou] d
bé“ag)'?ﬁf’?fé@“i H‘tB%/Préieé?ee‘g@ 826 sophas tﬂ%ﬁ?ﬂ@&@@d a suitable solvent,
p s@has atmiature dhkiddoromtthod andvelrhhyachfemt.ageousl y enpl oy
enantionerically 20 pure starting materials. The
conmpounds of f@rnula (1), the pharpeceutically
accept abl e aci |Qﬁw§a ts an er eoi soneric
forns theredfo h abNe phar @- ogi L O}Pertl es
in that they ha Xa hiStone deaced yHaséi?g <5
inhibitory effect. 25 Thisg inve n provides a net hod
for inhibiting the abnormal gro of cel |l sgwi ncl udi ng
transfornmed cells, by admnistering an effective

amount of a conpound of theg invention. Apnornal

growt h of referg to céll omLh—\qggpende
nornal.Mllgﬁ%kﬁblﬂlﬂg;BCT/ P2 05?653¥_;4 a8

regul atory nmechani s e.g. | oss¥of contact

inhibition). This includes the inhibitign of
10 growth both directly by causing growh arrest,

termnal differentiation and/or apoptosis of cancer

C ﬁlttl:rﬁrem 139 of! f%ghlﬁge}bl ay %{Eﬂﬂ,‘d 135/ tréaggng an intermediate of formula

neqQvascul ari zat | on
(VD) with an intermediate of formula (X1I), in the presence of sodium hydroxide, in a

suitable solvent, such as tetrahydrofuran, followed by neutralization with hydrochloric
15 acid and addition of sodium carbonate.



5 This invention al so provides a nmethod for inhibiting
tunmour grow h by adm nistering an effective anmount of

wa2oenopownd of the present invention, to a SubPEDEP2005/053611
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25

e.g. a mammual (and nore particularly a human) in need
of such treatnment. In particular, this invention
provi des a nethod for inhibi-ti-ng the growth of tunours
by the adm nistration of an effective agount of the
conmpounds of the present inventjon. Exg es of 10
tunours which may be inhibitedy ‘ t limted

l ung|c adenoc%ycigo 3 d including
non%@m ancer Pspa re
pancreatic C|nbna’such as, r exy

cancers (e.qg.

#l e exocrine
pancreatic carC|nona) col on cancers (e.g. colorectal
carci nonas, such aS? for exanpl e X®Bol on adenocarC|nona
and colon adenona) prostate cancer |nclud|ng t he

advanced di sease, hefmat opoi etic 150 unour s=6K | ynphoi d
lineage (e.qg. gcute cytr c N em_a ||
| ynphons, &MMtﬁ% I m%ld kem as (for

exanpl e, acute nyelogenod§ Ieu em a (A“ , thyroid
follicular cancer, nyelodysplastic synd p (KIDS),

t umour s of nesenchynal origin (e.g. fibrdsarcomas and
r habdonyosar comas), nel anomas, teratocarcinonas,

ané &91112@%[1 'm%nngla (Br!lﬁé sougee&' tﬁg‘in{eﬁﬁé&’d’tes%a}lﬁ% ﬁﬁéa@t one

er at oacant’homas br east carC|nona (e
aat@'ﬁﬂ%f‘é‘éf PPienaheseetse, Ty dregeciscentoRe be HS?/SS’PS}“ an R or
cai Sicofigaratibh.adder car ci noma and epi dermal carci noma.
The conpound according to the invention nmay be used
for other therapeutic purposes faor exanple: 25 a)
t H8e cuproupdsaforapladp ap awsﬂﬁ%mttbe beaﬂv%)eh%‘?eaﬁgbesyfocesses are
agmemllstraemngnitthesm@ aoUoders adddr dh g sdparateddromnare hotber

b?gll% r% a%{do(bg rc%'z)lb ﬁfn’i Eocé%ﬁ%@dfh%tr%cg&lcocfolq‘fplagn&s %m%ulfa% may

treat
08¢ @awa%q@dnt@ghe&@rre%%n& ﬁiléﬁ%fe%%’ﬁ Salé farme byisegiog with a
akditabletchisal acig! Saabdibhddrédnhesic shiufoans hre sﬁh’séqlfehﬂly separgteditfor

Pol 15% 'B; kéléc%vf: Qrsf%t iBfah & flﬁﬁ iidoh IaI?C{ tﬁe atnﬁ&lﬁé@s Qx%')h%grated

spon em c’l upus er
i HsredTam hy alkﬁb S tﬁlméte\ieém@ém of ﬁ%ﬁilﬂéﬂlﬁtewwomﬁm fgamef the
v asnptudds ¢arfemiufamahiores hdhlﬁ@hl@ﬁfa&gra@hﬁ&ﬁ@@lﬁﬁbﬁmﬁmﬁyd
rest i S . V. .

QEPHENR Ry el R IR HI ST AR .

d FeesaRending| pigerstgireochampipg byjigomegie &grms p§ the ApRIPPIHi W RE

C njeuls { prvidddhat t@Eca’tﬁbMdmurséB%speBﬂ}lhﬂgt Prefeaplases specific
;Etglggigllng%sr Jécg{rgaf,éehé’ Omp%g,h& folid be %ﬁr{tl}e?rsgé&b}gs%;rg%g%cgflics
derhatorhpezpateaien. Thesemesthogds %b@fb@ma&ﬁyg&lbﬁwlw gipgomerically
ebiit ek dsitsialsKkawasaki ' s di sease, nultiple

sclerosi s, enphysema, cystic fibrosis and chronic
bronchitis; WO 2006/ 010749 PCT/ EP2005/ 053611 -19 e?

t Tbaedmnyuedsdd fsmpladbi e pharmpgercaily pecgptgale acid addition salts and

d}z’t§1feb|1l§rhéribrfalhnslih&5dfm1@v60\la‘ﬁﬁﬂle rpgaraﬁaologafuﬂ gf@&{hb@h that they
ar .vascul aril satil on
|§§ I%%m%%mféw%egﬁ%éap?géﬂ?pﬁg 3et|nal and

chor0|dal vessel s;
This invention provides a method for inhibiting the abnormal growth of cells, including

transformed cells, by administering an effective amount of a compound of the
invention. Abnormal growth of cells refers to cell growth independent of normal



5 g) treating a cardiac dysfunction; h) inhibiting
i mmunosuppressi ve conditions such as the treatnent of

woibdge/otaTi®ect i ons; i) treating renal dysfuncti oPCT/EP2005/053611
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suppressi ng endocrine disorders; 10 k) inhibiting
dysfunction of gluconeogenesis; 1) treating a
neur opat hol ogy for exanpl e PE-kinson's di sease or a
neur opat hol ogy that results in a cognitive disorder,
f EreulaleayEehaniamy fred. s okconiagidniybitien). T Ingldes tenfibition of
I Qln®fue groMenIb @ directly 8¢ asikimg gfwth beat, ikdtBiraBYierBileAd dtiof and/or
?_gagoo eOdSIreSg)S g;lgng:e::]r ceeg N ci 1tnd1‘?é:clﬂ Zboqrrt]hr ﬁlt]m ? 1‘160?’5%%'3%%&1%1!1 um%tgr's.
neuronuscular pathology, for exanple anylotrophlc
I qtﬁ@malenu&lcd @rpa@ul&.s a@ﬂetﬂoﬂ@&hhlﬂ&t]ﬁ@hﬂﬁhr Q%&My&fdmmmtenng
an Cg YIVC 5’)‘]0 HE § cog%) J]O% al'g hl-’(l)t IOV%T]{:O a SUE) [v]
anenfﬁ 1t &t PV potiERET d b?es in
ofnapngé(vad myje parrakaely ﬁ@luglétn)en Dﬁ?éroég-}ﬁh treat)nem’nln Isirtidulg this
aﬁiv@ﬁﬂﬁ@ﬁﬂl&s a%)etﬂoﬂ%@}tlhtﬂgltlﬁgfh@%té\@ﬁ bStuBER baheNBI@idtAtion
LEnees DS Rresent Loventi o0 disel oses % eyt
c8fradlo 8évd’f“1‘”r PPPURC P! s BrR WYVEHOR; R4S
wetinpougsswhittemgglee lohlbttmeQ@t apeotmnd S otdd toofung camaer (@g( 1) f or

t B&nbRRGhREd zh')ﬁ@nc‘njdn% noﬂ%ﬁiaﬁ %Eﬂi‘ﬁﬁlg f:é?lﬁertj rp%ﬁ’ctrédﬁg cHeErs ‘?J g
nore of the above ound

Pa‘FBﬁa%TaéC“E"rrﬁla sughas, B‘Mi‘ %Eﬁ‘tCE%ﬁ Eag?crﬁ%tt?ecﬁt"é{t‘?t“g? &8 OH
adahicers (ng. salotestabgrdcin@@s stuel enfa ernanple chlon peenpére¢ivaha and

CEop AR, MOTLE HBASRE th@?%’%ﬁfffd'f&’?ﬁ*”h&ﬁ é’:klhﬁya
C s ot e S el e S iR %EB@’EH*'I

t Berkity lyephane) ohyeoid davbéreies Get axempleaach el ogenave tqubamd

a QME))"[@%M foﬂaﬁlaﬁi@aﬁ@&t M@od% 155% @%ﬂdﬁ'&ﬂ)@@ﬂﬂ@e hu%ﬁrs%@n

use co hat. are | abel I|n
agesngh rgpéIt?E H“%l% ¢ & diP 815@8?‘8??&@‘1 r‘@ﬁ%%éam‘?‘t’ﬁ r“éf‘éad‘Q
suhﬁ@anmemmshmumhbmemmsgb@nanMEsmtehonoEmombhésgof the
r Mh@bé%%gﬁ Br&fé éép&n Qd%%c%@ﬁegs@garﬂzérg: Iqtﬁt@ﬁngaﬁoma,

¢

are usually de etecta5(I’g con ugati on’ of
aB}fﬁ%Eﬁr?la%a ?tfﬂ%‘trrcérf’é‘%ﬁ |a’&‘heP1 emel th"ﬁmOE’ét al yses a
det ect abl e reacti on. Exanpl es thereof include, for

etﬂéwngpsoul?@&c@or\tﬁ %9%@4&%9%%5&9@@&9%8%%%% %ngses

gal act dase ta gl ucosi dase, alkaline p
pE¥ 6% RSe and nml ate dehydrogenase, preferably
hor siraelsebitippooxf davers tdfadiotheripn by sdisinbstiag desompound

i ncl Udé%cordlfn ko ﬁlémllltﬁ?ng fb?@c ?ng Ar%ﬂ%@&é dish m o\f{ﬂe t¥ifiGur for

[ uciferin, e uorin an erase
sanpléng@%“E@ﬂdeflned as body tissue or body f|UIdS
Exanpl testind arbhoapathidslandd dsedpatiologicdlenndifdons abchf ds whedmatoid

b' 000', ar{ﬂhﬁg Irogt\%)a?tftfltfﬂg \}éﬁlt@nﬁpgg n}!;m%gt{htatg{? g@{}ﬂut Bhritis,
pr oper%nlké@smg Rondyliss apd sYElsmisdUPRESTREMARSUS,

¢) inhibiting smooth muscle cell proliferation including vascular proliferative
disorders, atherosclerosis and restenosis;

d) treating inflammatory conditions and dermal conditions such as ulcerative
colitis, Crohn’s disease, allergic rhinitis, graft vs. host disease, conjunctivitis,
asthma, ARDS, Behcets disease, transplant rejection, uticaria, allergic
dermatitis, alopecia areata, scleroderma, exanthema, eczema, dermatomyositis,
acne, diabetes, systemic lupus erythematosis, Kawasaki’s disease, multiple
sclerosis, emphysema, cystic fibrosis and chronic bronchitis;
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formul ated into various pharmaceutical forns for
adm ni stration purposes. 10 To prepare the
conmposi tions of this inventi oNPCERAP2005/053611
effective anount of a particular conmpound, in base or
acid addition salt form as the active ingredient is
conbined in intinmate adm xtut%® with a phar maceuti cal |y
acceptable carrier, which carrier may take a wde

var i%t {eagns Fr&oﬁ’ém&él&élr‘f“d%“ﬁ oSt %f“f‘lﬁl“}?@dﬂ“@‘m@é’ﬂféi“‘a@ ARch
desi r echddbediarhypehplasinst r at i on. These pharmaceuti cal

co s -

Suﬂ}gbréa'uf?%écu e%a%ﬁﬁh&?giﬁ X]gi Hin :Q/gsic?ia%fat nz?fgergg glrfef?ﬁamand
rect al Phproigas vesse! %aneousl y, or by parenteral injection.
For @gxadaihga cirtiapa@paciistg t he conpositions in or aI

dos %gemﬁl% Gl 1mr§1ﬂ>{038éqglgss§/e Efn%é}lonﬁ’glﬁﬁ 'JE‘&S &‘r%!tt&%‘lln 0

al ycol@fe%@ﬂss al cohol s and the I|ke in the case of

Orah)|MQMhQKﬂMQQﬁhﬁﬁbﬂnS such as 20 suspensi ons,
tions; or solid carriers such

Syr UFSSU ressm endocrme §1s rlders
s d RS gs K50 in, lubricants, binders,
d| S|kr)t1@glrbﬁtng|ngfafg?éﬁ¥ of %lmn@qgenqsmke in the case of

powdgr ﬁeatm@h hétﬁ CFaEhQR)‘?gy k@ exaniple PaRIngdSs dlﬁwﬁﬁe%pathology

their m ni.str.ation ca es
opr esBRThErRECERLE B er bR RUPe s R

form palyshikehe caged rayrdangl Gissasesmceut i cal carriers are

obViRusdayin hmyﬁe dlsnglErs PeH R RSl @dhlz@)?meﬂg | HipoMRlisofdBe
carri e ] se sterile water, at | east

in | ar%eé’reﬁ%l?ll an?%&tﬂx%p%’%&ﬁ ingredients, to al_d
sol udi inhibyting @meuremawlaepath)gYoén exeohplid @mylompm@ latebdl e
sol uti Qnsosisf or exanple, may be prepared in which the

carrier es saline solution, glucose solution or
a mi%t A “H?Pl%azmuﬁ%?aéﬁ@o% gl ucose sol ution.

| nj @t @blieg sthenretislogivsondioralagendbe tptegaicedyinetonhitiol

case aPRLAH bt Lnd;i quid carriers, suspending agents
and q;he like %/%lbe enpl oyed. In the conposi tions

sui tRbENYIE 858F O§PR%eous” adnmi nistration, the carrier
opt irbniahibiting edipegesess; a penetrati on enhanci ng agent
and/g prtrétﬁ%?grgsl%gs Wehbi Raiaagent, optional ly conbi ned
Wth suit e additives of any nature in m nor
proportions, which 35 additives do not cause a

s Hgmdef the aresend alvestton idouwsa fticammpbands kefogkila (I) aiusk as a

28?%&:21% aSwhBYs thé @s‘é'olf 'tﬂe% c%njr' B@nd@qmo%g@ta r(ﬂtférnga ﬁ'lglsu:'falraglre of a
caﬁﬂlﬁ%ri“t'“itg(ﬁgea%%é’%o (9§ hlel ES?]‘P ‘?FE}} g%gﬂ‘ﬂﬁ st ered

in various ways, e.g., as a transdermal patch, as a
SPRL cdfboRhdsds f(ﬁ'ﬂlufﬁ' (nt ﬂ@?ﬁam%u%ﬂ@a% At ac1d addltlon salts and
PCT/ E PZ005/ 0536 IS esgem al 1y advant ag
t SRS iRy r%ﬁ' f Ak PEHRG IBFOFHrERTERA S 4 th “hey can be
C osep b deteotireg drndetl O8/ager HIDAC ifi @bivldgenl seapke comprising detecting
At B 3e3hd RAARA of Deb@bI bt ARSRABEComPRRFGR HIDAC.
form as ed 1n the specification and erein
refers to physically 5 discrete units SU|tabIe as
uihd @atqcndg;sxagesﬁyle@mlathuatsi dan a@roaipniirtdg that e édelledrwithined

qg.@aghésygre cats &ad?mgo&g;esg@mes fﬁﬂeg&km&a&cgs mﬂ&ﬁe

er apeut
t PHOSRRES efCe Exw%l?sfﬁé@u@qhela@tozfémh@@ Exalvr&ﬂ o‘f? Eqraes
dmag&uy fatle Hacamabletyeconfugitioatos$ af hppedpuidicRgbssrare mehichoin turn
092?51 ?é%s L 3kk &l re%eﬁl%ﬂs E}&frplesﬁh&é&f’lno@&‘éﬂﬁ A g%eeB&a_
wafers, 1njectable so 1'0NsS or suspension
t easpoonful s, tabl espoonfuls and the |ike, and
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is contenplated that a therapeutically effective

amount woul d be from 0.005 ng/kg to 100 ng/ kg body

wei ght, and in particular fr2m 15 0.005 ng/ kg to 10

ng/ kg body weight. It nay be appropriate to adninister
t FRalactpudkist e aliesoa dase, at“s%ne Phoselistass. gefioxidpsegpd malate

S Wbh ylipsR Basatprefpablo pbisexhdish peredidae. STHeNtimingodubstaricBeinclude,

d q’gr ex§r?¢)lg IEILAHIOP (l)tfn%golr@xva{ﬂ%eg ercmpalage%[qor%gggﬂhélfega%g agie

con
part| cul ar 10 ng to 500 ng of active |ngred| ent per
u TBlélog'i@ﬁ agﬁpléwarme d&in8 agiialy hiedue a6 PRI Tluads. Ehalpws @8 Bdily

| rHl/l% S are cere ros % éfﬂna&abfé))ﬂ? pﬁasr%a Fs@f?i?n IuHrl? ! bluguné Cs\/\flé1 a]and Fhe like.

use as a madl cine, nore speC|f|caIIy in the t r eat ment

OfIn SR FheRlusdfel [ﬂ‘lﬁﬁﬂ}c@lb ieA PeSpertidd t}léosmbjreaezoﬁlp&aﬂmy b&f
condi ti I nvention

iR ﬁ?%.uéévﬁag{aceugc R eer il SR ¢ b
one or nore other ned|C|naI agents, nore

p qrotﬁrtﬁidfe&ﬁé Mharicklivic@f dd@dpodibis o(f' HICiRVendBR A %ffec@(f@ BRbES of a
Cancer agent s

cSABBHAHERBr . RE & BreaniieTH o o fRar s yehh i
oxaimhmwediniipnim@oadmikareawich cprpoipdscail pacceptanptagrier, which

p@ﬁﬂnle; A%k OK wiRGEE@Y Bt forms &egmnegoamﬁ@ﬁﬁn bf p@mrm(in%ﬁred
as .Cca

h tqt h
PO OB EAR: T EOTBr A 2e e e dh PR e
arﬂmm uirpie rprqzicrdldmfylt ddotinixti ation erally areiallys pdretanceshmor ey

ethl@Qt%fa@%JeQﬁoﬂ e é%@ﬁlbfé%m p%anngf‘tﬂ& borhpbIRibhs Mo Bosage form,
al kal vi nbl'asti ne, vincri st

Rt R S R At I R A
exhrpls oils- #l¢ohols oud te likg inglenaise efiraldiquid prepapeaistsadi ase;

V\QJ%QI%%HQ 1521711?)9 R 4-1:18%919@&@5&@3% catdeds sucﬁ%i‘éﬂr@ﬂe‘s rbggars

a uc nitro must ar ur ea

3%{‘]-& E‘%“&%}‘Esagiﬂ%% o8 g&"é‘“g éﬁqn&ra&ﬂ‘b‘l?dt“F N CAFHE Q% Povetetsy
| priisstapsidgs and gableis- t umour ant hracycl i ne derlvatlves for
exanpl e daunorubicin doxor ubi ci n, idarubicin or

m t oxant r one; HER2 anti bodi es for exanp

t BEEISS frFREY case ’@?@P‘H@%‘iﬁ‘“% %%ndéﬁﬁsél]ﬁwﬁpgff%!‘t gye most
s el entaigees sl doggrunitdomptiowhivh dask atlarphafmceutiexianypies are

t %mﬁﬁsﬁ}eghlplgféﬁemr p%@ﬁ'teragé 1't1t)§sn fhe cfnﬁ%} \Qﬁil%uﬂfy comprise

ral oxi f'ene; aromatase I nhibitors such as exemest ane,
afSE eI "é]eaFté'E 1&g tﬁﬂ‘bgh\i)éhreéﬂgfeéhems @ik QBHILY i ng
ageatge, sunyltbe aisluded.ilmjodtatse soluttoasifor eRampld, met berpoépareddn dhich

metAn0] ek §(mlpr11595 Ql&&é&'ld&%n ag@&%%éso(ﬁ%h@ﬁ) mixflre §¥& p]?é &nd

accut ane; - y transtferase inhibitors
e)ggﬁﬁqeéolgg%%J?caqql]eesuspensmns may also be prepared in which case

appropriate liquid carriers, suspending agents and the like may be employed. In the
compositions suitable for percutancous administration, the carrier optionally comprises
a penetration enhancing agent and/or a suitable wetting agent, optionally combined
with suitable additives of any nature in minor proportions, which

additives do not cause a significant deleterious effect to the skin. Said additives may
facilitate the administration to the skin and/or may be helpful for preparing the desired
compositions. These compositions may be administered in various ways, €.g., as a

transdermal patch, as a spot-on or as an ointment.
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t he ubi quitin-proteasone pathway for exanple Vel cade;
or - Yondelis. The term "platinum coordi nation
conpound” is used herein to-denote any tunour cell
growt h i nhibiting platinum coordinati on conpound whi ch
provides platinumin the 20 formof an ion. The term
" Tax especiaymaeantagsdusit tintale sheaf clemssionéd pranpaedmital
h%’ﬂﬁ@&éfo ?intd%?;%%g Gnit forillg orséﬁ?et & %Iﬂﬂlqstrra&lma&ng%nffgmﬂtrg of dosage.

romextract rom certaln ecies O
( Pexagg it for@gs usedan fiﬁépqce‘wﬁﬁwws F@W@%@reﬁhﬁomhﬂ%‘f@w
I ﬂ1stl1$&dmtt@sul1tllﬁt aadritag oy yes cidnainit abiRaiaidpaipta@etdfmined quantity

Jn%‘ﬁlg{@gfmt &H&h Heo! ppodlgit'g(tﬁg A& &th&%lpéu%c ef@cg%n Hsficiation

I ca unc ons an
p M@qhutheerﬁwmeé nhamm@:uécaéﬁ@ﬂ%rmgxmpéfé@é guchfdogagp BRI OFES 2§ es
[ Ehb%ltl&(&fcyﬂtdg@coréced)ﬂc‘éatedl&m%{sy chpspRs, IpilRNEbwdepgackdts, wafers,

TorPecta%?e”%[u??ns of 6169%6% T:agﬁ({oln{;uls pa%ye oogfulishand the llke and

Proxi ma
bﬁ‘?ﬁ@%ﬁ»ateénwm esiebTeoht r oduces a tranS| ent si ngI e st rand
break, unwi nds the double heI|x (or allows it to
gri‘%secsl?qll ap 91 thS cso% eeagllBr’\%t LGing ef%. 1ve%¥n%‘arlﬁ frk%)engt% ?eshresults
i SS6CI at Pand.” Topi SOITEr ase
apsesmtqdénerwﬁmh generel it weontemplaiad gt 4 ?hl@@pWQaIWéfectwe

l aﬂu@m WRD1dDk bW, wiragyﬁg tob1roeaw§kgqfod Reigh afdini paRicOler from

|
000 LAk DS R RGPPSR 1
deqqpv%ldom @ﬁﬁNpHérepafpmr H@SMIbOiOF\@@F #ppeapmpisRier Vol thrpnghaut

a théad 8 1Sal disBldudek thadtbk &r@ldte ey &Qp&fs%(ﬂﬁr& for example
PCT/ EP20 g/tOg()?l)Gll - 23 der

CEABEBRE e h R hR AP "fﬁ@mlg ?85‘}“‘% Pg“‘gc“ve et per
I\Igmhéfps@m/fpés foetida. The term "podophyl | ot oxin
conmpounds" is used to indi cate conpounds that are
relate to or. derived fromthe S .
BTGB Hie N T el A PREPRCT PARPAS- Wlhierade
5 agyitizen anticTimer agentis tmntaged. aspocipllyioc Bseab R aledictls,'mors used

t OpekidhIGA eheGRAPRMNG T ah oAby BaRdiREAEEd to or derived
fromextracts of the periw nkle plant (Vinca rosea).

10 The term "al kyl ati ng agents" enconpass a diverse
gFoupe wéatmére of halalsove lhanditivay .ghe ¢ranpogwdsad thefievghiiwremayhizet

t Q@énl@?ééﬁsl& @ﬁpl‘%?&ﬁﬁ 'CBMblBQld?lQﬂ¥Hdn@ l& ﬁnoreLU't‘f%? fnedicinal agents,
physi o al ditions, S

DROOBFEIS: it Shenatt: et Bt R GURtR o &M phgicer g are
nost-  Eétinuecoppiretipmpangoands fageamglesisphtiagsatbhglatin or

ni troggayplghards and the nitrosoureas, the active
al kyl at i

nol eti es are generat n o after
conpl e'ﬁxad‘gﬁ?rﬁ%‘flijﬁlér ?’@5&’? Qﬁ‘ﬁ]étax‘;igr io(?ﬁtéx f which are
enzymatpa@sonknee friodibitbrrporht @rimphtesa cahpgndsior aatipEns
of t heirinotecan or topotecan,;
- topoisomerase II inhibitors such as anti-tumour podophyllotoxin derivatives for
example etoposide or teniposide;
- anti-tumour vinca alkaloids for example vinblastine, vincristine or vinorelbine;
anti-tumour nucleoside derivatives for example 5-fluorouracil, gemcitabine or

capecitabine;
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al kyl ati ng agents are those that disturb the
fundanment al mechani sns concerned with cel
DNA synt hesi s andPCEEP2005/053611
di vision. The capacity of alkylating agents to
interfere wwth DNA function and integrity in rapidly
proliferating tissues provi-2les the basis for their

t herapeutic applications and for many of their toxic
20 pr opkyletingsizenthiich ay RrogaRtmustathey U AR BE pramie

deri Vaéycl@ﬁospﬁﬁﬂfﬂé lcﬁlera&nmmblc@ltrm@@nmucahnade from the
gg?lgsg%l Vtﬁégl%ur g'lr d 8/% ed\én\éatlk\)/es ﬁrs éx%%gf"e” durtgor?mégydolxorﬁléicin,
ring stdﬂwbtcm@woﬁwt@ﬁe,unusual sugar, daunosani ne,
attaChHERQMnt%o@ieyﬁﬁékﬂﬂlpﬂetra?sﬁlzhmﬁlkage Anplification of
t he rece rote

(LER ST P oy s b B R lar TR R
t 0o cor gxamptedampxifen goysouiens diohixdfane, frstodevossi reloxifepe;
certai ﬂoﬁ%éeﬂﬂlhﬁltorgglﬁﬁ taﬂ@;&éfﬁ%@caﬂes an'?&stpdzgfé' MiriAdld dnbi €6rozole:

nb I
e s S MG RERF AEe) i Ebotim
speci f blotking apents RRAMBYY) doekhmplanccdnei n of t he HER2

r egept DmAhrNaHM tRhE&ade iRIABESRE or Q)@&Yﬁ)l@%&y‘-ﬁgﬁl@ r ec ept ors
and gr

oot r o iR IR e Aot s iy B o it

and - stlesyliransfe8Be ebthitogen recept or nodul ators”" are
used tghéfdbLalmiiepPetitive inhibitors of estradio

binding.to th en rece tor Sel Lve

o5t rogHP RS S PE T HOAGTAGROTe RHENY WM 40 R

i nduce¥omdebhange in the t hr ee- dlnen5|onal shape of the
receptor, nodulating its binding to the estrogen

r onsive elenen ERE on 2006/ 010749

P%?#Eﬁ’z 0618'}“6’5‘3%&)1 inatign ¢ %P%‘Bmﬁ\ggﬁ{fé‘hﬁo Rty trpaur cell

pietawch phibitegplaieumnfcoaidmatidratompgurelstridgenvides flatmom in the

CONVESrSh @, of adrenal and ovarian androgens

(androst enedi one and testosterone) to estrogens

(estrone and estradiol) by the aromatase enzynme in

p&he phefakartcicompasds’s indshieog elassaé pormpahilObmvingrtiougiane ring

AL AR FRe kBB PlldeAlkGonh BAGL 1B QRath Spfes Bf {&CHTNG)
ective treatment for sonme post nopausa

pH?Wents wi t h hor none- dependent breast cancer. The

term"antiestrogen agent” is used herein to include

S gfle féﬂjn ytoﬁé&ﬁ%&Qnﬁlﬁl‘?&P{@ Lsed % %ch?tg gﬁﬁ%g %h%p%e capable of

ective estrogen receptor nodul ator
arirRede [wATBY Panae s dfesus caisal ! mpmeariae e
" dirkcfi@fsend el prolffeagen Thére emwmamS cﬂnmmdsaséhateumymic

| QoA MBS e T fodiRhdsc RIS, Jmhw&ygg e

uce renti tlon retinoi
kﬁwmielwoﬁp%ywkw%r Wightolhe epwm&ég%& PiFqsluces a
aﬂdnsﬁhnf §inglesi-dndtbreak, ifviials tedidublahéled (pr sifowsar thlhwﬁlﬂ)iand

I t
ngiyarggeﬁfs tﬁ%ﬂ%@% & Eh%&%n@cﬂr tﬂﬁ ﬁ%’g%ﬁ@ﬁ‘ Topisomerase
eHd@@éﬁ‘éﬂH]ér methawem@f adionsvhisp invohyep feiipdyictioneof (N A engme
PaRoks oreih fatnfion af adxahdisan. of retinoic acids. 20 DNA
met hyl ati on changes are anong the npst conmmon
abnormalities in human neopl asia. Hypernmethyl ation
withaierm { erenpbytinetit eorpoprdss is|ugrs te indifsisecgmpgungs that qrp related to

or derived from the parent camptothecin compound which is a water-insoluble alkaloid
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inhibition of DNA nethyl transferase and reactivation
of t unour suppr essor gene expression. 25 The term
"ki nase inhibitors conpri sed-potent inhibitors of

ki.nas re i nvaolved in. cell cyc r essi on
R Bgia s A e giPiP“(eélﬁ‘c?ﬁi"Bg‘F@)a”érﬁ‘s%icgi%ﬁi
Mrhap@iyte‘sifca:néef erase inhibitors" is used to indicate

CQRPRHAH dBBlﬂIlloi@ﬁfnecom%QurQl@Sl's QEE%C{O ithdafe%&%P&unds that are related
farneSéIation of gﬁgy ther intracel

ote
THESF drEAd frogudn P%rﬁ‘bt\m %{9’8“ efideis e’btfflci?ﬂ%ioaﬁéﬁ{na‘&fgiﬂie
pphhiferation and survival. The term "ot her HDAC
i nhibitors" conprises but is not limted to: -
car boxyl ates for exanple butyrate, cinnam c aci
4IpriERY [ Blryrareiee aikaioifismsase@s indicate compRyngs &@éﬁﬁe gelated
aa dslefigd fexacqplaes siibe pajwiakie piade Vined rexgm ¢ aci d
(SAHA), piperazine containi ng SAHA anal ogues, biaryl
hydroxamate A-161906 and its carbozol yl et her -
b &Ry dlbyigtine agFHE CnenipPasTa dixgremaounfaghegirals that have the
bb(ﬁmmbﬂl fea@reythat hheWha2OM6 L HhORAS cHETHER 2005 pBRs3ddgical - 25

1
USSP R st AR i
t pf the BWFeAPATtant egeg;@)suclbg@élpﬁ q1téqageﬁ mus@g‘s,aw e altrosoureas the
s a¢tivpaRiyrtineiaictet did gedyratct ¢n ) few b@ﬁplemagaerdbiweyfeactlons
cl ea(iF»&u&F;iréje ZQin?Pé’ %é’é]%‘ﬂ‘ i &}%P 10%%%48 offhe
hy ds 5 R droXam ¢ a

I oXanc acl anal ogue,
R?JGE]&% AgaRs aréitlaisealab@ﬁzréyhe fua%nqﬂei Begwpiyms Concemned with
hyar Iﬁ&l@fﬁiaﬁorﬁﬁll pdgicuRNMDNASyhBER 98 calndivisRinoThd dpaity des;

al‘ﬁgﬁ 1 égpatgleiﬁg [O%H%H%Ije Qﬁ% XA rGia grrp %m% 1}1tag‘ptg Xr{ r@lﬁldg/gﬂra fera{] ing

atin-
Ré&ip?@-ng\sd%sﬂiﬂ tfahly éﬂiryilardbﬁmﬂum ir@hea}l@m @dtfé't rrlerye)éithedéexlc
( plopiEs. hydroxam c acid containing cyclic
tetrapeptides (CHAPs), TAN-174s 10 and azumam des; -
benzam des for exanple M5 275 or Cl-994, or -
d@b@@gm mti-trpeuttaathsacyelmgidpii Yagives” 6OMpiisg antibiotics obtained from

Uhie%ﬂghé Sz-r@f P&E@SSQV&E daastunv\aid thdnSdeHlSﬁd/eE QhirRdantd Byhalvﬁig a
t t he

cgelr;F Prlle Ibr]gos rgctlrllrse Wl unusua stu§%§ au osamlmrecili{%ahe%%y Ca él}(comdlc

cliekage.r equl at ory prot ei ns For the treatnent of cancer
t he compounds according to the present i nvention may

b m ni s d to a. patient descr.i b

oonpRREPLR! G Fimi iR B drap oo Bg i A

i prinary e aptgdicanomenhasrbden shopya ta ¢aciglagar Wighhapeor cladé 2 prognosis
eﬁﬁ%@ﬂta&i 4)3‘{1615@ Atra @ik B & dWgHY PBATed REERbRRRIIN 8-defivedy

| Pt atisoae s B ol o8y PAdl SRuLn ATy e

emeelflnw toghe ¢xtriaeallnkr dorfhe opthe SERE réoaptent i on al so
relates to a conbi nation according to the invention of

a@{?ay gﬁe%tc%r{ggr? Cer (ggff? Itreé:%gtgrs %ncll_| growth ol}h Lese tu(r)r{ours can be

stimulated by estrogen. The terms “‘estrogen receptor antagonists” and “selective
estrogen receptor modulators” are used to indicate competitive inhibitors of estradiol
binding to the estrogen receptor (ER). Selective estrogen receptor modulators, when
bound to the ER, induces a change in the three-dimensional shape of the receptor,
modulating its binding to the estrogen responsive element (ERE) on DNA.
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30 The present invention also relates to a

conbi nations according to the invention for
inhibiting the growh of tummur cells. The present
invention also relates to a nmethod of inhibiting the
growm h of tumour cells in a human subject which

c Wstrﬁ@Sp@daﬁmh&h ahé pghcipal ddieee DBBFRGE AR EdEE Frome

at t
" OB or o S B B By e R R shB ] Festogigroneyiq
i ﬁv@ﬁmsdeﬁtrpnﬁr i Eptrasikdl/be aramaiasarradyY oI Hieripheril LiFses- t he
abﬁ@dg@ﬁhe;ﬁfv@wnhh@ﬁgmblhaase lhmslhaldbmachnamﬁﬁmnr@fécuve and

sterin Ve. a
sen%c%'\/e F Xatmenr{]g%r Sgme POSt]g%nOpflLﬁa] plaﬁ 1SN0, 1th nngnerﬁ%)enc%eﬂt breast

medicel nal agent and HDAC i nhi bi tor nay be adm ni stered
sinultaneously (e.g. in separate or unitary
c 0Si t.i or sequentially in either or th
3P “wleitoethut R Boh But e Rei Mo e KR e iR
\Aﬁmthgqmsa pé sdlentivapstrogen rarepETDWAtla@cbUt AsnIematadearhibitors as
SWistdssddeBbyd 0 ensure that an advant ageous or
synergistic effect is achieved. It wll be appreciated
that the preferred nethod and order of adm nistration
10hardn t‘hifercatpog s’ doapessanmpoinds thatkan ag ivaes:s frays,
e%?l&@{f@%%ﬁtlogfan& hﬁu&sqm‘?ér&ﬁ;ah&n Vitddokd Dml%ﬂgol@@ar& Rown
articular o

DB ey T I arepng BB FELh EerBes ol Gk Sty pr normal
t el paignamgblatypes Retinoid@iigetebadiandtbcking agdnes (RAMBA's)

Y ﬁche‘a%&h@fev@Q&tenQS‘geH&ls rétefids BPEned e pBt hode P@ﬁb
5%@88§%3n]n| tration and the "~dosage anounts and

WhEm LGRS a4 er ni ned by those skilled in
the art using 15 conventional nmethods and in view of

t A ﬁ{EﬂH?lQR&d &Qng%?tare%%ng%%dgt coronPibALAHMs in human

coordi nati on comnmpound i s advant ageousl|y adm ni st
i ASOR aygsH s TBEth atiqnavigamibg PRao e R lec b 8RS tsrv@%ﬁ«z) of
bedyciged ¥ ak mactiveon fahe ibxalngsl gen&OTheoredh) ODNY/mhyl transferase
P ﬂlrh?rjét%fél %rdsé(d IfOQIHdl&llteS hﬂis 'tIQit gt %&%%h%a@&ﬁ%&al {mhibition

for carboplatin i n abo
cBLPSA TFhy Panieraseand ﬁ%@l%ﬁ%ﬂéuwﬁﬁ&mﬁw@em expression.
advant ageously admi nistered in a dosage of 50 to 400

b er
PRI OE ke A e e
i ﬁelhcya@afg%esapn M?griﬂﬁsw%e bagath{gp S‘é d for
docetaxel in about 75 to 25 150 ng/nﬂ per course of
gﬁ%ﬂﬁ%meéhtl?aﬁﬁgpiéé %IB%S}S 15%95&8%3 Eesco X&HHS ?r&?%%' y

m ni stere osag quar e
?Sé&ne‘é egrement fé‘f“e%)’é"‘dl;?“ §ﬁ?‘?%?é‘€ ofepiatragelyl a‘éB(%%‘P eT hfy haye
306&nnudwito hapsefieccan mill ghadt@ell prolifeaition aid dufviealdosage of
about 100 to 350 ng/ nm2 and for topotecan in 30 about 1
to 2 per course of treatnent. The anti-tunour
pa%rﬁmr @tbqr&i@fhc R HIPEY COBPTSSS BV aRft HEEeLSr y
adm-ni cittexgdtes for axaqsabeyraef cidnti©acid) @-phign it yratg bavproic
net er ngp/nﬂ) of body surface area, for exanple 50 to
250ng , particularly for etoposide in a dosage of
about @@rqxemmldﬁﬁqrﬁﬂaraﬂa Stfbswygslhfi%hydﬁwaql%&%h
50 t o pEpdadig deBtamétg SATIK aeal@fued, bRadl pdrbxamate A-161906 and its
carbozolylether-, tetrahydropyridine- and tetralone- analogues, bicyclic aryl-N-



The anti-tunour vinca al kaloid is advantageously
adm nistered in a dosage of 2 to 30 ng per square

woredoen107ny/ n2) of body surface area, particul ap¢EPDNS/053611
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vi nbl astine in a WD 2006/ 010749 PCT/ EP2005/ 053611 - 27
dosage of about 3 to 12 ng/n2 , for vincristine in a
dosage of about 1 to 2 ngy/nR2j- and for vinorelbine in

dosage about 10.to 30

AR B R Tl e R T
advant agousliyacad mAt)-814 L8H-159, @ichiestagd @A), Dx200ating
2500 ngep %d § 1 reMR BFic B AEReL uled, &Q%o%ﬁrﬁﬁ@c Rifa,

for ex 0 |cularl for -FU
in a dgggﬁjéo’ﬁ‘fmcz%i @%%ﬁﬁdlﬁf% TOXRE A1l rﬁ%o""l n a
_dos age hpdroxdoou ici@@ldgoe, RA0Q16phdrR ] aecbehoryl-cagp eaetoatyl-ne
1N abngrcf %&P‘g gc@dszngJQOSqu/afggﬁr{ﬂerﬁal 1§1§1d9§ treatment.

10 The a tlna dgents such as ni'trogen nmustard or
ni t rosBYRIE & RREPHAGHRT BgBBlFLIepoxindRidicin Oensingpids, spiruchostatin-

dosage ralrftedldbﬁlpbm&zmedﬁg -8 susfudrylecomatninig (yniiy teRdpeprides
body Skbf[é(ﬁ]fs? hiyélroﬁiﬁmc a8 c&ﬁgﬁmk‘?}ﬁg%t}ag pgiQQS EB(APR), TAN-174s

partlcu or cycl ophospharti de in osage o

about #wr ZP@m@ Smg/ 2 , for chloranbucil in a dosage
of abouénzBmilles for BxaznpOMRB @75 boCI-9®BABMUSt i Nne I n a dosage
of aboyi, 429, to 200 ng/n2 , and for lonustine in a
dosage &P 15 "about 100 to 150 ng/ n2 per course of
treatnment. The anti-tunour anthracycline derivative is
adwa Eﬁrﬂg‘ﬁmilﬁﬂoté oA eHE ubigaitRreeteistma patosages @sfed tolidddn@ify’ 5

n%oﬁl‘g#;un%q 1%h1§§£he tar% Eg! (ﬁre%?ruc%on g (geYl Ko f ma S iifthE E)otefa%me

exa oxor
i nn%umgéym reabl@@ry IZFQtet“é 75 ng/ mZ for 20
daunorubicin in a dosage of about 25 to 45ng/n2 , and

f (%‘rOI' { %‘CEHCIQ]ICI% Oril f:ancerath dOS 1’1(95 aflCOI‘(Ii)lIr]I%Eg) tf11'e presC?ntlmvéTgon may

rse of ras vant ageous
adtﬁrinml%qredr fed patiery asj@fge@ed apove, ip eogwgttlpemth er[ﬁdraeomrétr@atlon
( ﬁ%’amzl))m@lfn g %@Ymﬁ e d i3 Gertidk] anﬁ@r Iﬁdh@thﬂnaéslph’mﬁlyttﬁ)at@ﬂiﬂfeﬂ%y
he antiestr
D s B oF B AR DB T BT B e G of
1@mﬁgm0ddwhyhdepeﬁﬁmmgmnﬂ&FMéOpmﬁnwbuIar agent and the
condition being treated. Tanoxifen is advantageously
ni st red ora dosage.of 5 t.o 50 .

oridp BisSisF i g ot s B iSRRG Rap e el Magripnar o0
t het-apeerf agentgod # HEAChinhibitapacterdimg g @o énvamttbnnai ntain a

30 therapeutic effect. Torem fene is advantageously

ni stered ora in a dos e. of 0 once a .

g PleSiE el ety a5 pURI R, pps bl e g g for e n
acmﬂdemlethqnw foredampke for iahiblieg @tp;@nowtb oé furewt cells.
Anastrozol e i s advant ageously adninistered orally in a

dgsage of . about fen

VRS ge BRETPn ARRTHISY G GamBiaian) Soeiriing 1 g Genign for
alulbiti@Othd @@wtgofgnweuraellkay. Ral oxi fene is

advant ageously admi nistered 35 orally in a dosage of

ut 60 once a n IS advant ous
g[ffFF R{eéﬁzné 6““8P alsp {/eq?t\%s g a&‘&?g‘f? H?‘ ibifis fpe %SW %}/ rgells
déry a h\NDIN20 B16¢ t CIChADmBEIds E&ﬁﬁ%drmg 36t subj@Banle dffﬁasme amount of

d%%@&ﬁi%at’f@ﬁacgﬁdﬂgmtﬂéﬁﬁv@ﬂfﬁ%ﬁ for exanple once, twce or
nore per course



treatment, which may be repeated for exanple every
7,14, 21 or 28 days. In view of their useful

w@b@soeoaed ogi cal properties, the conmponents of PCTEP2005/053611
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conmbi nations 5 according to the invention, i.e. the

ot her nedi ci nal agent and the HDAC i nhibitor may be

formul ated into various pharpmaceutical forns for

adm ni stration purposes. The conponents may be

f dhivin epeen fyakepeavedey a methiod firyihakiang He alrrwae@ wrgveth pof cells,

c Qrmm&igttfaﬂﬁsnndarcellm bRadhiihis@fiNg fhSfcoBeidutBdf a combination
Qmposi tion 1%9&1% ai ni ng both conponents. 10 The present

i AVEntT ﬁlf 8ret0te also relates to a phar maceut i cal

conp05|t|on conprising the other nedicinal agent and
t I’mc 5RAGNE I D b f R addAUSA O @khidhok thaf B@a&ﬁmlsfé&rd%lmultaneously

ar rmceut cal arr

PP TRttt e fetogion S afang Al B oA eter
t lnese, th&tweorompofindg wlhbe achlmemefeda‘lithmmmd idin an amount and
C Wﬁér%a@ﬂ stficRAt to ehRRCERA aﬁgg%ta s8r R st1& Biadcbjst or

R e e o i
f and the respestiag drsagegntduats asdkreginea fay eadhi avaippoat eftboeaibimation

t Qwﬁ B&end &Yﬁ@%h@&lhﬁbtﬁe‘? ﬁleHE@ﬂHlfa%Qﬁtléﬁ@H@fACammbnor being
31[‘[‘(&06 Ica S|t|on for "1 nhi

S T cal & s AP BHUTBH: Fig frafed and the
r @hlatmisr Host lam;grtmdlﬂcthhc optiraim inreghod end pndertof admimistration and the

| Q6¢8dh B0 IntsPand Flfe LA *?éaﬁfw dé&ﬁ@ﬁﬂ'b@%&s@ sKifd&! in the art using
i nventl on an 3econdefa&ﬁ% r edi egt an
aﬁ?fivéfé\‘f?é‘é]rm%[g%ﬁta“ s i %b%h‘?‘% PR f or

si mul t aneous, separate or sequential 25 use in the

t Flﬁ@ bEEm Qforcﬁﬁgmoﬁ BEpcif {sSlal Db 6 RM LIRRGESEred in a dosa age of 1

6‘? rlmsnta part The f, IIovmn exanpl es are provi
Oﬁmgppag%@arsfnqtqnﬁagfm 5? by S%C%rr: o £reraple O@d@O nil%fm
depﬁmnﬂdl)aﬁar disiflatohiy ldasapoof atbadfine/N, Mdforettoplatii iiBabout

PEORAYED baTbitEe of TRAGIKAr ochl oride, “DCM is defined as
di chlor oFret hanee0 "DIPE" 1s defined as diisopropyl

et her, "DMF" is defined as N, N-di net hyl f or mam de,
" FhOAesne cbmpdﬂlfdimi&ﬂaraSgeelhdhyihdn‘aﬁlek&ﬁa} a ddstgHbf 5030 400 mg per

d f
@@ra%)?gﬁtﬁn@fxﬁ?gﬁ? Mg%gargk,‘;f&eﬁahlgf?:qu‘?%e glm , particularly
rrvaﬂt%xel inprelgsage of %P@fls Hade 30 mg/m’ and fos gpesiecelip aboge o
ansb mEHE pei oueebf netmas. t et r ahydr of uran. WO
2006/ 010749 PCT/ EP2005/ 053611 -29 A Pr epar ation of
the i nternedi ate conpounds Exanple Al a)

P BHSA BT IFomPRY e iFradianpeeoysly aql@lmlste«rﬂdomardeﬁg? 0.1 to 400

Mimgtper @uak ntdr Impingestaoidnyiriace freq Yo orirdplae capdmoniyhi’c
e L e

( @O b b/ rper EUEKIof PEOMEAY) was stirred for 2 days

at room tenperature and then the sol vent was

e‘fﬁcpgr{t%%%kulgpoﬁg l—gllotyﬂﬁ deg\g‘alngy% a\ﬁ@a ta Q&S{} gf?nr{dﬁer%\r{l a%gage

( REBD@)300 frigi peeyasare Aeeer t(Iﬁé’USb?f\b@ﬁY R el wom pesreatmple 56t
r @Sk’ Wasiculptly for e@fodhie i @ dbdEBe 61HbORES @@ I @RY/nO\Wed for

kemp%%dgl%l abglilt%o tOEQO n(lgellmu %Qrtcourse 0 t'r\é%‘gn_el:nt

The anti-tumour vinca alkaloid is advantageously administered in a dosage of 2 to 30

mg per square meter (mg/m”) of body surface area, particularly for vinblastine in a
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10 97/1). The pure fractions were evaporated, yielding
49 (61% of internediate 1, nelting point 128C.

can BPET/EP2005/053611
separated by chiral chromatography. b) Preparation_of
internediate 2 HOI ~ NNON\ \ OH A m xture of
internmediate 1 (0.0007 nol) -2A sodi um hydroxide IN

(210m nd THE (20ml) was stirred at rqom tenperaftuyre
f&PSd&% s to#@mgétEh|f8rerCfaE?edlqa\fl°@aa$°§F W82 g’ and
adatethorcTbhiee malovazabof wast Bapo maiether dhesepf acitpittat € was
filtered, vvashed with water, then with DI PE and dri ed,

yi el di ng fe720 of |nterrred|ate2 nel ti ng paQint

2 3beanti- Wmoes nysfeap St SriVaivedt adVARtaTREDY ?ﬁ@n@tetﬁde&a fgsagqpt
| 200-toX5BD ﬁgp@-kq'ﬁanea’(el&y kmgim*ne toBy Qificermt), for example 700

Y. I,
of rtoo l(gg(% I %Tygg 54 %UN\ {1\?(% g@%f@gtr) éoxél()_o%g/m for gemcitabine
1 zb@ﬁ;ggﬁqf,ag%ﬁ Kool @Q)g)g@n ,ﬁgﬁ orgﬁ]zpc@abme in about 1000 to 2500
( ey maey de@sc2tHpytient: 2- yl ) - hydr oxyl am ne (0.00593
nol ) were added to a m xture of 20 internediate 2
(0.00395 nol) in a mxture of DCM (70 m) and THE
( Aberaikylatingeagenth gich pppigogedMypiakd o TEtrgiayrea tsjadyaathep@ily3

daysinaterddia mdbglgpef HUs 800HAR pyvaguadaedr (diia’) B bedutface
| %¥e§ rfo%Na% %H% %}} néggﬁl'z ep%’la(c!}@ﬁof‘& cgéléaphﬁ)?phg&d%fﬁ 3&9%13 of
b;ab%ﬂ‘eﬂm 5@9 rrtg#at 6grr0ehb1ﬁ§m‘{llgr i desegecyf ghoit 0.1t0 0.2 mg/kg, for
DeMmvead/ lwld%kige bf afoat 190.to TEempmBqued fof loatikiiNE avEsze of

CORLESHES 135S PLIRLS BBl Vot vas evaporat ed

2006/ 010749 PCT/ EP2005/ 053611 -30- Exanple A2 a)
Pmﬁ@&{tﬁﬁlhﬁﬁr_&lﬁhrhd%l&[e@ﬂbﬁ@@m”advam%e&sg é}inﬁiisteﬂéh N ﬂdsé’ge of

rnm necar
2Pl TR e S P RE B g e ey I RS 1 g1
( 01204 parkienlarlyefridqueyubjcin ing-dobdze pb s df tap Ivehyl. for
b@ﬁ@@h@mﬂﬁh@ doﬁét%e Q@él%um t}2> 4;5]1ag/ﬁt205hc( 1%9@31%)1cv1ﬂt§ afdb!tsargé efl
rature or ours oure ou Into

oéls?%dl%gggpag?r Lo jd ?fﬁreﬂeﬁ EJThe gr gani ¢ | ayer was
separated, dried (MgSO4), filtered, and the sol vent
WaSasRY@REY idh&@ntadddRsly a&hﬁkueerédhn%%sa\g@éf PrIntd R sdidre meter

(mg/m?) of body surface area, particularly 2 to 4mg/m2 per course of treatment.

The antiestrogen agent is advantageously administered in a dosage of about 1 to 100mg
daily depending on the particular agent and the condition being treated. Tamoxifen is
advantageously administered orally in a dosage of 5 to 50 mg, preferably 10 to 20 mg
twice a day, continuing the therapy for sufficient time to achieve and maintain a
therapeutic effect. Toremifene is advantageously administered orally in a dosage of
about 60mg once a day, continuing the therapy for sufficient time to achieve and
maintain a therapeutic effect. Anastrozole is advantageously administered orally in a
dosage of about 1mg once a day. Droloxifene is advantageously administered orally in
a dosage of about 20-100 mg once a day. Raloxifene is advantageously administered
orally in a dosage of about 60 mg once a day. Exemestane is advantageously
administered orally in a dosage of about 25 mg once a day.



col um chromat ogr aphy over silica gel (15-401tm
(eluent: DCM MeOH/ N1440H4 97/3/0.1;). Two fractions

wowe/00okd ect ed and t he sol vent was evapor at edPCT/EP2005/053611

10

15

20

25

30

35

yielding 0.85g F1 (oil) and 0.25g F2 (gl obal vyield:
63% . F1 was crystallized from 2-propanone/ Dl PE. 10

The precipitate was filtered2®ff and dried, vyielding

0 g i nternediate 4, | ti ng oint., 110C.

Pr %&Fa%aﬂwn%‘f ejaisiered g?éx%mp Ice, yyice §r mRpenppr opugst of |

i Me@melvkbt hialnesy bé mpgdteddtht exange eé/éty0011221rml 28 dagss added

at 5Cto a solution of internediate 4 (0.0006 nol)

and triethyl anmine (0.0024 nol) in THE (15nﬂ% under. N2

f IHyiew Phibeir ekl pharmaadogiF b BEpRE i e GOMPEISHISSF Hie Gprabinations
t heordsig totlednfentior, i.n.abe othﬁdnqdﬂmfaEﬁgeﬁlﬁndltlr&IdiDAG imtgldtor may

W@E ﬁ{mlul-gtég 1rm> ﬁr}brugaﬂmgc% &?ﬁ)&}g% éﬁ%&rﬂlfnl:gﬁla\ﬂ gﬂﬁo%sw c

| ayer was separate and the
s 6PRAENLGESY B EoraHlated aepaweéy i lwgwéu% @h%*fna?eﬁtl%\l RYBpOsitians
5 or thhi wit oy ptlaraiacendisal uspbsilion @ Gitthiyiing Mothlkempenchtsy eact i on
step. c¢) Preparation_of internediate.6, N ~JN - ~Y Cl
\/OINOA mxture of intermediate 5 (0.0006 nol),
nB PRSI B Vgl on Sowiers Riso Endesio & ABEMacAutich ppBRASIHEN
( QorfHsthgthd Jthériinediciadideht dnld€he( IBIOAL)intibisor $dgktheeittadne®P C

D d 20 out into water and extracted
W olg]el[%éﬁfa%%ﬁlcal S

€ organic | ayer was separated, dried
(MS™), filtered, and the sol vent was evaporated. The

r ens&: p&u@n( Dvehfigy) aM@EelaﬁMrtb f c@fbibtion aedoddiig ©hicORBina e Rphy

by« hhaBlcd APl Sl P e Sty agmac
s GIhiRetRE ac\mrélné\ﬁ%@meé@pn togedhed With ote OgBYe Plarageutifal carriers.
i nternmedi ate 6. WO 2006/ 010749 PCT/ EP2005/ 053611 - 31

Oﬁﬁr 5e&h mvc%%og Fur{hgrt AT go t%e tise of alélomgiln!a}%iol}lwalcé\ol\{di% to tke'o |

invention in the manufacture of a pharmaceutical composition for inhibiting the growth

of tumour cells.

The present invention further relates to a product containing as first active ingredient a
HDAC inhibitor according to the invention and as second active ingredient an
anticancer agent, as a combined preparation for simultaneous, separate or sequential

use in the treatment of patients suffering from cancer.

Experimental part

The following examples are provided for purposes of illustration.

Hereinafter, “EDC” is defined as N'-(ethylcarbonimidoyl)-N,N-dimethyl-1,3-
propanediamine, monohydrochloride, “DCM?” is defined as dichloromethane, “DIPE”
is defined as diisopropyl ether, “DMF” is defined as N,N-dimethylformamide, “EtOAc”
is defined as ethyl acetate, “EtOH” is defined as ethanol, “HOBT” is defined as 1-
hydroxy-1H-benzotriazole, “MeOH?” is defined as methanol, “TFA” is defined as
trifluoroacetic acid and “THF” is defined as tetrahydrofuran.
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A mxture of internmediate 6 (0.0002 nol) in sodium
hydroxide IN (1.5ml) and THE (3ml) was stirred at

(1.5m) was added. The m xture was evaporated til
dryness, yielding internediate 7. This product was
used directly in the next rezction step. e)
Preoarat|on of |nterned|ate 8 N NH NI N OOO5
AL PR iy glgomppurdy 0002 nol ),
C}(tetrahydro ZFprran 2-yl)- hydroxylan1ne (0. 0002
mnlg@@ (O 0002 nDI) HOBT (0.0002 nol) and triethyl
n% e q DCM THF 610m ) was stirred at
r oMK ﬁB@P PU?@ﬁI@F ‘48 hours, red out into water

and extracted with Et OAc. The oH Lsa
L

separated, dried (MSO4), filtered
was evaporated. The residue (0.095g) was purified 10
by col um chronatography over silica geloy(51im

( &l ihire of DCNI hpdold uNhié@ﬂyn&?dl&cﬁ}ba;)yhc e, g estdrr(@0td MBI,

Etba%gl h@%’lg%m%ﬁg fg}a'a%o § ?12'??@@@2 AR %gl%frg) 016 ppl)in
_ anlo BAs fémeﬁ mre?rdfrwata@(én PMperURe g thqntt%ﬁﬁouﬁnt was
etemplbﬁfeie (R )Oﬂ%aemle)wa\aga;s_ce]adpmda@nd 40 Oilict STIBS &LiClab&
awgigseparap i (:Pned ?%%%OT) pflllPereda an r}}/e sklvr:nt W evapf)ﬁitego]itf res1$1 € was

dineca ester
aﬁ@lﬂfxﬁdmﬂéﬁwmghrdwt@rﬁpéy @YPé s'élea gﬂbslﬁ -4Rpmy (¢lpent: DCM/MeOH

192AVTeH bt Bract@inb aBR el 4roidldd, YiBRIBTz A6 T d PWF.intdid@dTteXE, WeRing
maspf%¢f§ed at roomtenperature for 24 hours.

3 (0.0085 nol ) was added. The m xture was
s Eptersexpriegnonging tipts: tHbGeeeE woratedbychiabchiametpgraphem
ma;mggggdm(ﬁgnéh@mmk&ture wa flltered over celite.

The organic | ayer was separ#t ed, Ydried (MSH),
filtered, and the sol vent was V*m

t ed. e residue
(1.169) was purified by colum an@gEZEhy over
kromasi| (5m (eluent: DCM MeOH 100/0 to 95/5). The
pure fractions were collected and the “Sol vent was

eapiuat eldntegmedialy h§-907 meg ip gadjung hydrpxideaiEl@mbt aad THF
VQO0AID64:Q1i0 ¢ 166 IdnipeRhd 036 hdurs. 1B ArdchidiPae@PaANAL0 AN) was

O];(ildee? :mﬁ%qg]? —fotg ?\szpééﬁag ”hg I\L:cg@‘t&tepw g'ffftgr%{i] %vda%{led Vélth water,

( thepwyith ]}{BE)anq ¢ried, yleldmg 0. 2g (72%) of mtermed1ate , melting point 232°C.
o}

.................................................... OO~y Sy
U o N’J\N/ﬁ

kvﬂjf\vlij

OH

Triethyl amine (0.012 mol), N'-(ethylcarbonimidoyl)-N,N-dimethyl- 1,3-

propanediamine (0.00593 mol), 1-hydroxy- 1H-benzotriazole (0.00593 mol) and O-

(tetrahydro-2H-pyran-2-yl)- hydroxylamine (0.00593 mol) were added to a mixture of

intermediate 2 (0.00395 mol) in a mixture of DCM (70 ml) and THF (70ml), then the

reaction mixture was stirred for 3 days at room temperature. H,O was added. The

organic layer was separated, dried (MgSOQ,), filtered off and the solvent was

evaporated. The residue was purified by column chromatography (gradient eluent:

DCM/MeOH/NH4OH 97/3/0.1). The product fractions were collected and the organic
solvent was evaporated yielding 1.5 g (84 %) of intermediate 3.

Hydr ochl ori ¢ apd™EPN05/053611



Et OH (15m ) was stirred and refluxed for 3 hours, then
cooled to roomtenperature and evaporated till

waleoon®ss49 The resi due was taken up in diethyl BCHEP2005/053611
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The precipitate was filtered off and dried, yielding
0.12g (100% of internmediate 12, nelting point > 260C.
c) Preparation of internediad@®.... /~-~~~/ ~ONH NS5
E%}a&l 1.0006 not) and HOBT (0. 0006 not) were added at
rature to a solutiog of internediate 12
(@)B@%amqﬁmmmeﬁlsm an (15m ) under N2
flow The m xture was stirred f /'15 m nut es
O (tetrahydro-2H pyran-2-yl)- hyd‘fo{r/jam n 0006
not) was added. The mixture was stir at” reom
tenperature for 48 hours, poured out I Nt | ce water

andy Gx ik gf’ﬁ gld Sl yﬁﬂfdlﬁ&;%ﬁk icla ge&tﬁ%@%ﬁ@ 0042 mol),

separ at e e sol
wdst @9}&6&612&%@1 (0“19 Tl gt (E) 20“2?9&@*\%@6&19@% |béfjmt§yaC1d
C @0.00m2 a1y dITOHJ I @Ry wen/Eifre hiab®E tdmpebitdre (@ 70 @airs, poured

D%M 1%%&&32199 é’?fq tQd %% @CM Tﬂl% og%%ﬁ lgfe?&/gg &Bﬁat@? éﬁed

e sol vent
0.(gSPpoUljerest andihe paresar H@Seevmora% TER aeﬁﬁip@(l ) §)ps puri iified by
Precepamahioffato@faph Nbas sitck @l €-5-404.n) (dluentDCH/NeORNNENOM O

09’9/3'/'8 ir(ff g(&% fPaCtI(é'l (\&;efégdoﬂgcrtgj(z]dnmﬁ#%solvent 3 eva(p8ra6q£lgy1eld rsg 0.85g

5-

rlip (qIHen@ 8302 kit gkamhwgléoﬁm B&/uawv%hm frogpdpiepnofg(BIPE.

I gt ptedipgitands ON@ENYIMd died IEOdNng D BEPEIEIERataAtnElBGNpoint
stlilécrced. Hydrochl oric acid I'N (300 nl) was added and

the mxture was stirred for 10 mn. Sodi
( dLEegaragan)of iengdidied and the resul ti nge2¢ m xture was
stirred for 10 m nutes at room tenperat
1-[[(9Hfl uoren-9- yl met hoxy) car bon \gpxy
2,5-pyrrolidinedi one (0.059 m)t) Wﬁs dded |
portions and the reaction mu ~Was stirred at room
tenperature for 15 hours. The om xture was acidified

V\"l\fle!%hzﬁl%%ﬁ‘}l %ﬁﬂbﬁ&’e 0G0 12R61) LAE a8 & P8k @ol\ﬁ@&n dfiihibileBidte

o el it it & o o 5B B Bieenhow. he

b)mlﬁluspms dtaught tofoanntemperadieathen stirfedFoOiLhdr A paret! ouQinto
Nice Wi R RiQRR \QQSQZ(ﬁgct&lqﬁkEBégp%Qé%%éla gravas separated

Tri. % %&%g?tﬁég) “S 6‘?61 38 1(1} was evaporated y1el(c)11ng% Jmof 1nterm(cj:d1ate

5. This product was used dlrectly in the next reaction step.
$
Saae!
| N/TN\) a

A mixture of intermediate 5 (0.0006 mol), morpholine (0.0009 mol) and potassium

carbonate (0.0018 mol) in acetonitrile (30ml) was stirred at 80°C for 15 hours, poured
out into water and extracted with DCM. The organic layer was separated, dried
(MgS0,), filtered, and the solvent was evaporated. The residue (0.27g) was purified by
column chromatography over silica gel (Spm) (eluent: DCM/MeOH 100/0 to 90/10).
The pure fractions were collected and the solvent was evaporated, yielding 0.085g
(29%) of intermediate 6.
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by O (tetrahydro-2H pyran-2-yl)- hydroxyl am ne (0.0303
nol) were added to a mxture of internediate 14

in DCMITHF (500 m) and the reacP@DRP2005/053611
m xture was stirred at roomtenperature for 18 hours.
The m xture was diluted with 5 DCM and washed w th

wat er. The organic | ayer was3separated and washed with
a 10 % sodi um car bonate sol ution. The ?egarat ed
orgampaahionfnigamedifs by (MySo4), fil ter,e\d) off and the
sol vent was evaporated. The residue urified by

Fl ash col utm chromat ogr aphy (el ueft™ CH 100/ 0

->97.5/2.5 in 100 nin.). The §@%€% fr PONS were
col l ected and the sol vent orated, yielding 8.4
g (68 %9 of 10 internediate 1 c) Preparation of
in
.nf‘é EW% ﬁ"?eﬂféfﬁ?%@@b .30*35#@ ki 8% fomars T

R Ahfopm tmger%ttwer Pet? hovesr Hydmehleric ackloly (1.5ml) was
teﬂmﬁwammmauaaWaib@p@ﬁ@@hnﬂnmamxﬁaﬂmgWﬂﬁnedhmamedpnﬁua

| trated
o ustBh ey bR LN AGNSBNS | 2YPL “a?h?zéz”dLZ (3.5
h

g)e)mafawfi(ffﬂ‘éﬂmﬁglaﬁl%sh col utm chr omat ogr
(eluent: 15 DCM MeOHI NH3) 95/5/0.5). The gdroduct
fractions were coll ected and t he sol ve t

evaporated, yielding 2.5 g ﬁ Iht/ér medi al6,
melting point 70.8-93.9 C \Eﬁ ti onof
interrrediate 17 JN ~i YIN\/F IIN,NH (E) A
a?rf‘ééw%e %5‘?"’&@%@2%* OB 20, o
Irxmlalalné)( %)2211@ &D6 O@QObmzl)r%WT |(%0C@t2mlkezlslﬁﬂ9thyl
\A@&m&i (Dgooeximal) in DORITHE (0118 Al s€irrb D4t rddm fbﬁlpéﬁitur@ﬂ)\ﬂ A& Hours,
oured tout dgto v{gﬁe}f%x\{\a e@g/gﬁ %tO ch%he of 51915 ?ayer Wwas S%Raraéed dried

t rac
dr(Méaoe)wglsm) ang thp ﬁ‘éY@@jwaS %mor@qqé élélr%hp g) was purified
e\b@@@lﬁlﬁﬁ@dromﬁh%mrpﬁgs b €i1i¢Dgd 8P WaSeRUDCNEEO RNILOIHIMM

SOERIBYSHLSEY Nk, SEOMELLy (R0 (SLUEDL: » LI Sl

ar@d)4glﬁ‘é1075)dlfw1éﬁtneV%§8evapor ated, yielding 0.27g (29%
internmediate 17, nmelting point 90C. 25 WO

2%} &%9\7349 PCT/ EP2005/ 053611 - 34-

Titanium ethylate (0.0085 mol) was added at room temperature to a solution of 2-(1-
piperazinyl)- 5-pyrimidinecarboxylic acid, ethyl ester (0.0042 mol) and 4-phenyl-3-
buten-2-one (0.0051 mol) in 1,2-dichloro- ethane (45ml) under N; flow. The mixture
was stirred at room temperature for 24 hours. NaBH(OAc); (0.0085 mol) was added.
The mixture was stirred for 5 hours and poured out into ice water. DCM was added.
The mixture was filtered over celite. The organic layer was separated, dried (MgSOy),
filtered, and the solvent was evaporated. The residue (1.16g) was purified by column
chromatography over kromasil (5pm) (eluent: DCM/MeOH 100/0 to 95/5). The pure
fractions were collected and the solvent was evaporated, yielding 0.12g (8%) of
intermediate 11.
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2- (1-pi perazinyl)- 5-pyrimdinecarboxylic acid, ethyl
ester (0.0169 nol) were added to a sol ution of

[ 2- (4-fl uorophenyl)ethenyl ]--3boronic acid (0.0169 nol)
in DCM (150m ). The m xture qwas=stiFfed at room5

t SpEPHENRIABPIRSIaldr 5. 2- Q- )Pk opEmi ¢ aci d

(0.4eq) and [2-(4- fluorophenyl)ethenyl] horoni c acid
(0. leq) were added. The m xture was sti @o room
tenperature for 15 hours. The organic |ayer Wﬁs washed
WA lmixnat ef intednédide 11 (GO0 nol)fand seetivenl hgtickidd@.08 03 mentn
W%Oﬁ ?ﬂﬂﬁ @5@&11%3*31% feﬁ&eqtfgr jl? u?sg )heM\@ocb eRiU[[) 'r(fdﬁfémgé,{rature and

col umm I omat og rap over sjlica

( EVERaFrted ok MEDIPRIAGH 1es g5angipon %fthy 'éerpﬂwrempﬂdte was
f iffietet offaintveriel, gieldirpat EXf (800 )tdf éntaoletiaat] 2wadting point > 260°C.

e‘é?ﬁ%zﬁ&@& of Ilbhein@§hdue (69) | ssol ved in HCI3N
The m xture was stirred at r 0Qmit er\aI/ur 2
hours. The precipitate vvas tered, washed h wat er

(the m ni mum and dri ed, ding 2.8g (369

B ERRA b o HORRRERb %&a ' Uil AR %5@%%54%'22
mePiytigueefdntgransdipte I3 (8.08%) weh) snlF (ISaleanddliM ( Bml)wdegN,
( @100@15@ Imaclu)re wbk mltehydr -15 iahdtadn @mtd’mahﬁdae 0023 rawod-y1)-and

t i I ?r‘é) amme 3)7 smadgd Ttne nnl:))(%\r/!: yas st{xﬁegnﬁ%ﬂm-@ﬁlﬁerature

WwWas S I‘ I‘ e
péQFH@leB@thufﬂd@UmtOe‘Pe wf@r félfétem@teédwm E(EMD@M orgayéc layer was

Ors%ﬁﬂit&i hﬁeae(Mg\S@g) ﬁﬂ@r@d ahasﬂhe s@i%tﬁ@zas édﬂa&%m Tn‘elrésﬁ@e@@izsg)
S S0 TR ARO[
d rlp%(a to 95/8} Thagprot r%lgns(ws@%tolbﬁteﬁ mcbthﬁ@dvm @aﬂtt-y,apqe)ted

E%leildn@o pg)(m%)wQQHngalatqupar ation. of internediate 20
N~ONHCI A mxture of internediate 19

(O 0011 nol) and lithiunmhydroxide (0.0023 nol) in THE
xampeA4

HO * g
S

A mixture of 2-(1-piperazinyl)- 5-pyrimidinecarboxylic ac1d, ethyl ester (0.059 mol) in
THEF (300 ml) and sodium hydroxide 1N (300 ml) was left to stand overnight at room
temperature and then stirred. Hydrochloric acid 1N (300 ml) was added and the mixture
was stirred for 10 min. Sodium carbonate (0.178 mol) was added and the resulting
mixture was stirred for 10 minutes at room temperature, then 1-[[(9H-fluoren-9-
ylmethoxy)carbonyljoxy]- 2,5-pyrrolidinedione (0.059 mol) was added in small
portions and the reaction mixture was stirred at room temperature for 15 hours. The

mixture was acidified with concentrated HCI and the precipitate was filtered off and
dried (vac.), yielding 22.5 g (90 %) of intermediate 14, melting point 218.5-221.2°C.

b) Preparation of intermediate 15 O/ j\f
)\



(20m) and water (10m ) was stirred at room
tenperature for 15 hours. HC13N was added. THE was

werapoiEaied. The precipitate was filtered, wasPeOERZD$053611
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water, then with diethyl ether and dried, yielding
0.45g (82% of internediate 20. WO 2006/ 010749
PCT/ EP2005/ 053611 - 35 d) Pr-&par ati on of i nternedi ate
ob H HNF ~" N\ | 0. 0014 nol
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¢ Ragt Ve lieie oA Sal % piparing T i9ag @ Ensar

i mtemedidiedbe 21. 10 Exanpl e A6 a) Preparati on of

| Y PRI AR idedmedifteMe NYN 1) ON V 0 Sodium
hydri de 60% (0. 0085 nol) Jap rti onwi se at 5C

to a solution of internedi nol) in THE
(60nL) under N2 flow The mxture was strirred at  5C

f o UF@ ?‘gﬂl#geﬁﬁedldbé gsodggﬁ?g{% d)% %9&95@?96‘&%1)% B%Kﬁmgae )
o 8198 FIEEPQ0 eTBiET oo ﬁaln’Fratlltf%ﬁ thq Tepqtigp mittune g extracted with

t enpeikdnitheaqubqrs lﬁlehﬁw&ncdﬂt}hté@ﬁhcmﬁbtevﬁ)[ibrmé‘cewﬂhnﬁi:etonltnle

e)ﬁlg % gg(ﬂd )h’v g gﬁ?xﬁegﬁyﬁ asﬁ ?‘ﬁgllrn% {aﬁﬁ?gel event was
SMACHHNHTHRS 703 aneeprequcy Eyegiontupere soacicr ot hy solvent was
cebapmtdahylslmgag?ga@by/o)w @Hterflelined 6 0adltihglfoift070.8-93.9 °C.

(%11) rg%atcpn%(i;g';g%r/ﬁ‘%at%%” The pure fragctd ons were

sol'vent was evapq yi el di ng
0.87g (34% of internedi ate 22. N i}ﬁrepar on_of

internediate 23 N/

A mixture of intermediate 16 (0.002 mol), (E) [2-(4-fluorophenyl)ethenyl]- boronic
acid (0.002 mol) and 1,4-dioxane-2,5-diol (0.002 mol) in EtOH (25ml) was stirred at
room temperature for 15 hours, poured out on ice. NaHCQO; was added. The mixture
was extracted with DCM. The organic layer was separated, dried (MgSOy), filtered,
and the solvent was evaporated. The residue (0.68g) was purified by column
chromatography over kromasil (5um) (eluent: DCM/MeOH 100/0 to 90/10). The pure
fractions were collected and the solvent was evaporated, yielding 0.27g (29%) of
intermediate 17, melting point 90°C.
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NY HO iNo HO A mxture of internediate 22 (0.0027
nmol ) and |ithiunhydroxi de nonohydrate (0.0055 nol) in

tenperature for 48 hours, acidified with HJd 1N THE
was evaporated. The precipitate was filtered, washed
W t h a m ni mum of water and34dried, yielding: 0.91g

( i nternedi ate 23. WD 2006/ 010749
/053611 -36 c)Preparatinof internediate 24
0—@)..RI@P@_@.H.Q.f.J.NIM@QJ.@IEMSO HOBI\ 33 nol) then EDC

(0.0033 nol) were added at roomte/qp ature to:a

solution of internediate 23 (O. 0022

O (tetrahydro-2H pyran-2-yl)- hydr ox 0. 0033
rml) and triethylamne (0.01 nol) in }II'HF(QQ{@;)

u N2 fl ow. sstlrr d_at .room

t enipr st 510 ASTR b Bl Bkt it vehieErbasit
esxtidaath 8 dstevi (0.6 169GM]) Fae addq;;lam b solh@gneof [ s leepeieayl wthenyl]-
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D@Nbﬂdbh}lwwm]%’draileacld (0.leqheerp udcledf]’}aompctnlreswmiaed at
CQJ)AH?&(’@QaﬁlPQfO% penGipd. ‘tﬁ@Br \M}éla é’ﬁ@a‘%%&l&’e@mbﬁ' \%lt&' c‘ﬂﬂzd

iSSP e TR e SR 5 P e T B oo R RO Hurifieby
mcxiinnehomagfaphpoyeesitizd gey (15-405p Yelichy [TV AGGH/NEL,OH
aghfyo, @t ! pu?esﬁr fi r(sQVeE hjle&? And tie %lvegi Qﬁ%%@pogatfi::ﬁ O

(0.009 uor ophen
b Sestivp é6gé<‘,‘" a%i dlss(ob" eéé)‘h ) The AR 2%‘@?9@ r%teg‘&’FrPW&'df or
atz hooeTHegiguifi@ateuwas fillteted, Mmshaiuwish witbrethe binifvivnt)@né dried,
%EJ ‘gg é@é?%%%ﬁln%%ﬁ%Jt?i@d The resi due was taken up

ani c ayer washed with saturated
h@@ﬁ@ﬂﬁﬁww--ﬁm@@ul %i | t er g4, ,the solvent was
evapor ated. The residue (3. Bg) s)\d sol ved._i A
di ethyl ether and acidified by drlopi [
5C of HO 5-6N in isopropanol (2nml). “Thg precCipitate
was filtered, washed wth diethyl ethé&~and dried.
This fraction was taken up in water, K208 was added
2GICHTA(0 0082 moktthendE D@ . BRE mabitvede iidedOM sotitien of igterediate

| a¥@5.008sncte W@héﬁﬁdmeﬂﬁﬂaﬁﬁlne ©! W%l% ahd @K RFhined0 G019 Rol)
SO| égmf@rﬁ{é g‘% fsrlltlxetufe Is segrred agroom tgmlgeratu e forf24 hours,

poured out into water and extracted with DCM. The organic layer was separated, dried

(MgS80Q,), filtered and the solvent was evaporated. The residue was taken up in DIPE.
The precipitate was filtered off and dried, yielding 0.58g (85%) of intermediate 19,
melting point 195°C.

¢) Preparation of intermediate 20
L |
\N N ] N—
HCl

A mixture of intermediate 19 (0.0011 mol) and lithiumhydroxide (0.0023 mol) in THF
(20ml) and water (10ml) was stirred at room temperature for 15 hours. HCI 3N was
added. THF was evaporated. The precipitate was filtered, washed with water, then with
diethyl ether and dried, yielding 0.45g (82%) of intermediate 20.

I OPTT/EP2005/053611
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whyasoxizde (0.004 nol) in water (20nl) and THECT/RPI9RI/053611
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was stirred at roomtenperature for 15 hours. The
m xture was WO 2006/ 010749 PCT/ EP2005/ 053611 -37
concentrated. Hydrochloric a8%-d 3N was added. The

precipitate was filtered, vvashed th water, then
Wldt) Rregiraiionqf inlermediatedd oy i e g 0.52g (63% of

internedi ate 26. c¢) Prepar \I/L[]t HE|dIa e 27 0
O, Nal- HGCcIF OH Triethyl amne /ei I
N-(et hyl carbonlmdoyl) N N-d| rret hyI 1

o anedi am ne

h 021 ) tgen(l%j?)% &@)lﬁgml) »&eﬁa ac@eg At room temperature to a
( ts@lﬁ;ﬁﬁh@'fdﬁt@rr&klramaoe(n 0009y, cpxyteltramwﬂoam -pEat-0-yDO019 nol )
gi AT o Bt gy (ARSI PEpsRsft o)
). ole X TgrvEs Wigedst reorelgmpesRtue4Rr 4t hqugip peured out into
t @m&eﬁﬁd cgrmxected han DOdMLITRE ofidhic ldye OwiAepaimneld, deaxd (agS®d
|
’\}g and @ug F@L&?grag ?\J]@sé(rgféd \Aﬁ% récégd%? EO’a’; rﬁ Q\’as gﬂljlf?eq bg co umg
row_i@igehnby s siger 8o (pan)tRjueglo WWBNH&% r98|dF%f1 Gver
1®4&i0.6)CBhesike frg¥iak gt c@letredbnd tREMINAOINWSIhted, yielding

9 / t fractions were collected and
tﬁlg% %%loé};g% dlgtt‘dili\?vas evaporated yielding 0.55 g (91

29 . ThIS residue was taken up in diethyl ether, the
p@@uplLe was filtered off and dried yielding O.5g

0__)__P1'e Lt EA AL edide 208! ting poi nt 133C-45 Exanple A8

paration of _intermedi ate_28_a
/ O 011-1 internediate 28: freer
29: C2H204 (1:1) Acetic anh |e O 014 nol) was
added dropwi se at 5C, to a x Uré internediate 3
(0.0014 nol), 4-N- N-di met hyl ani® nopyr| di ne (0.0095q)
ardddipyrtiydiigrec072(08008$ Jnoi)rwas BEBiA (podionvise alTIE tor xelutia afas
Stnﬁtéﬁr%gla@tl (0@@6@ ﬁl@”lﬁﬁdl ak K O%It&gle%ﬁb»@ ame kL RNEE stirred at
wat er  an cte e
oor eSS hen iRt e ost e R BT R Sign g0cea
t leopsadey Eiret mintuse easagpord teddC faihiehaque sheadstirredha repam fefripedture
bYor ORLHMHoedS RITBH RELAPHYaQ¥EHit El0 L2 ngbrgamc layer was

(5tt gr adi

{ Réerk %hgﬂ%?ﬂ%ts@ IR R AR A S PIRE

evap purdie@d)yypkglmhchg)n@tog&lpgy over silica gel (15-40pum) (eluent:
DCM/MeOH 99/1). The pure fractions were collected and the solvent was evaporated,

yielding 0.87g (34%) of intermediate 22.

b) Preparation of intermediate 23 LO/\\@
l/\N /
N\ N\)
(Y
HO. =N

.HCI
A mixture of intermediate 22 (0.0027 mol) and lithiumhydroxide monohydrate (0.0055
mol) in THF (40ml) and water (20ml) was stirred at room temperature for 48 hours,

acidified with HCl IN. THF was evaporated. The precipitate was filtered, washed with
a minimum of water and dried, yielding: 0.91g (83%) of intermediate 23.



(58 %9 of internediate 28. The oxal ate salt was
prepared on a fraction (0.05g) and was crystallized

wo ewan7py opanone/ det hyl ether. The preci pi t at BCTIEB2005/053611
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filtered off and dried, 25 yielding 0.042g of
internmediate 29, nelting point 154C. WD 2006/ 010749
PCT/ EP2005/ 053611 -38 Tabl e3d-1 lists the

internedi ates that were prepared accordingoto one of
t RbPrspasation oEiniermEdate 24abl e F-1 (i nt er medi
/|~ON-~ -N,,~N010-NOHInterm I° EX ;
128C Interm 9; Ex. [Al] OWi;Lgm /|@$W | N | ci i
yNJ I/ 1V N, o, U N NOHO r .
........ e eiiiiiiiie viii.....dnterco. 4; Ex. [A];

. filtered and thé sl @hcwas S@porkted. ThAEksiduale3gmad puried by Alhmnm
P chrb @G QphY QeMilica gel (15-40pm) (eluent: DCM/MeOH/NH,0H 97/3/0.1).
The pure fractions were collected and the solvent was evaporated, yielding 0.93g (89%)

of intermediate 24.

Example A7
a) Preparation of intermediate 25 o
P
N
A
[ F
~_° &
(o]

A mixture of 2-(1-piperazinyl)- 5-pyridylcarboxylic acid, ethyl ester (0.0085 mol), 1,4-
dioxane-2,5-diol (0.0093 mol) and (E)-[2-(4-fluorophenyl)ethenyl]- boronic acid
(0.0042 mol) in EtOH (200ml) was stirred at room temperature for 15 hours, then
filtered. The filtrate was evaporated. The residue was taken up in EtOAc. The organic
layer was washed with saturated NaCl, dried (MgSOy,), filtered, and the solvent was
evaporated. The residue (3.3g) was dissolved in diethyl ether and acidified by dropwise
addition at 5°C of HCI 5-6N in isopropanol (2ml). The precipitate was filtered, washed
with diethyl ether and dried. This fraction was taken up in water, K2CO3 was added
and the mixture was extracted by DCM. The organic layer was separated, dried
(MgSOy), filtered, and the solvent was evaporated, yielding 2.7g (79%) of intermediate
25.

HO |\N
& N F
@\E\/@
OH HCI

A mixture of intermediate 25 ((0.002 mol), Lithium hydroxide (0.004 mol) in water
(20ml) and THF (40ml) was stirred at room temperature for 15 hours. The mixture was
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WO 2006/010749 . .. ... ... Interm 32; Ex. [A5]PCTEP2005/053611
221C Interm 33; Ex. [A5] OH /-0/ NN ~N~\\
NN ~~O1l NONUDO Interco. 34; Ex. [A5] Interco.
35 Ex [A5] V\D 2006/ 010749-¥€T/ EP2005/ 053611 -39- H

[ ABh “N@f I‘(Uen Wwitd d1eth)4 eNer allli dﬂeﬂ }Mldmg 0. I§I2g (6/3@7) |0f werm@ilate £6.
Ncﬁ’ akﬂfoﬁromnte%ﬁedlﬁé( 27[ A2] I ht %r [@\d Ex. [A2] nNTN

----------------------------- O OYC- N U SR

I e I\/N\E\/g/

OH
Triethyl amine (0.0057 mol), N'-(ethylcarbonimidoyl)-¥,N-dimethyl- 1,3-
propanediamine (0.0019 mol), 1-hydroxy- 1H-benzotriazole (0.0019 mol) and O-

5  (tetrahydro-2H-pyran-2-yl)- hydroxylamine (0.0019 mol) were added to a mixture of
intermediate 26 (0.0012 mol) in a mixture of DCM (50 ml) and THF (50ml). The
reaction mixture was stirred for 24h at room temperature, then poured out into H,O and
extracted by DCM. The organic layer was separated, dried (MgSQy), filtered off and
the solvent was evaporated. The residue was purified by column chromatography over

10  silica gel (gradient eluent: DCM/MeOH/NH4OH 95/5/0.2). The product fractions were
collected and the organic solvent was evaporated yielding 0.55 g (91 %). This residue
was taken up in diethyl ether, the precipitate was filtered off and dried yielding 0.5g of
intermediate 27, melting point 133°C.

15  Example A8

Preparation of intermediate 28 and 29 o o I S
N N
|
O)\ N¢]\N/\l
v
(e]
PN

intermediate 28: free base
intermediate 29: C,H,O4 (1:1)
Acetic anhydride (0.014 mol) was added dropwise at 5°C, to a mixture of intermediate
3 (0.0014 mol), 4-N-N-dimethylaminopyridine (0.0095g) and pyridine (2.5 ml) in
DCM (14 ml). The mixture was stirred at room temperature for 24h, concentrated,
taken up in water and extracted with ethylacetate. The organic layer was dried
20 (MgSOy), filtered off and the solvent was evaporated. The residue was purified by
column chromatography over silica gel (Sum)(gradient eluent: DCM/MeOH 95/5). The
pure fractions were collected and the organic solvent was evaporated yielding 0.48 g
(58 %) of intermediate 28. The oxalate salt was prepared on a fraction (0.05g) and was
crystallized from 2-propanone/dethyl ether. The precipitate was filtered off and dried,
25  yielding 0.042g of intermediate 29, melting point 154°C.
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stirred for 48 hours and then the sol vent was

evaporated. The residue was purified by colum
wa@ kooeostragr aphy over silica gel LiChroprep(r) PCWRP2005/053611

(25-40m (eluent: DCM MeOHIH20 80/20/2). The pure

fractions were collected and the sol vent was

evapor ated. The residue was-¥aken up in diethylether
nd the precipitate was then[I0 TiTtefed and dried

(lvac.) at 50C, vyi d(ﬁg{ 0.26|g (649,06~ onpound 1,

mel ti ng poi nt npl e |B2 Prepar

f _conmpoundng NJ|~/ C HCR Qgé ]
mf\/vhs

(@]

.[C2HF302 xture of interngediate 8 (0.00 O nol )
trlfluor acetlc acid (O 2ml) fand I\/EO—| 15 (409 )
Stirred-at-roo m-tenperat-ure-fror--96-hours: The-sol-vent
i [Aﬁ]l’ mMpd 4& ness. {The rpcm¢@- dadx. [AS]
rystallized from d’/\ hyl et Her/2-propanone. Thé v
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. 0259 (57% el ting p0| nt 5 ./

anpl e B3 %/o&\/Pre t| on of - co-
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weraporEaied. The residue (0. 16g) was crystal | PecrEPIN®OE3611

10

15

10 NH2 (25-40m (eluent: DCM MeOH H20 70/30/3). The
pure fractions were collected and the solvent was

di ethyl ether. The precipitate was filtered off and
dried, yielding 0.13g (66% of conmpound 8, nelting
point 180C. 15 Exanple B5 Praparatl on. of.conmpound 9

L1 Nl N1 N A ol 20 (N NANNA
I y LILELA B I TN L LA III AL UI C 1 I IIl. CI IICUI O.l. C o) \U. A\VAVAV L ]
mol) in TFA (In1) and MeOH (20ml) was stirred at room
tlenperature f , then evaporated. The residue
([0. 239) \f f| ed rCol utm chr omat ogr aphy over
siilica- Chroprep(r) NH2 |[(25-40m (el uent:
OCM Me H20 80/20/2). The pure fractions were
col I'ect eqygnd 46N& go4jvent was 20 evaporated. The

r esidue (U J.UOg) WadS CTYySt attized fromrdiet ny|
ether/DIPE. The precipitate was filtered off and

dri ed y| eI d| ng 0. O67g (34% of conpound 9, nelting

p & Btepdrtic il eonB®unddr epar ati on_of _conpound_10 Ho,
NN Hi~ F N N 1 N~ C2HF302. H20 WO 2006/ 010749

P 5/053611 -42 TFA (1.9ml) was added dropw se
%I 1€%Qa solution of intergediate 21 (0.0007 nol)

i &r%mx.ﬁgﬁmpgmﬂﬂe i Xt e, stirred at room
tenperature for 48 hourstH’e gy oratedtlll
dryness. The residue was cryst ﬁll di et hyl

et her/ CH3CN. The precipitate was e e washed
with diethyl ether and dried, yiel d| Npu0. 24g (62% of
5A¢8&H998ﬁnt%9nemé§tml@9mﬁt) ul‘ffﬁ&(z h@we%?H (0 mb was

Pre on- of -
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The residue (1. o .
evaporated. The residue was taken up in diethylether and the precipitate was then

filtered and dried (vac.) at 50°C, yielding 0.26 g (64%) of compound 1, melting point
187°C.

Example B2

o
o
| NTN\) o

O . H,O .C,HI;0,
A mixture of intermediate 8 (0.00007 mol) in trifluoroacetic acid (0.2ml) and MeOH

N.
HO

(4.5ml) was stirred at room temperature for 96 hours. The solvent was evaporated till
dryness. The residue was crystallized from diethyl ether/2-propanone. The precipitate
was filtered off and dried, yielding 0.025g (57%) of compound 2, melting point 135°C.

Example B3

Preparation of compound 7 /}—N
HO—NH

(E) .C,HF;0,



10 was purified by colum chromat ography over silica
gel LiChroprep(r) NH2 (25-40nm) (eluent: DCM MeOH H20

w@0g0i@¥2 The pure fractions were coll ected apdI/EP®05/053611

10

15

20

solvent was evaporated. This fraction (0.634g) was
taken up in diethyl ether. The precipitate was
flltered off and dried, yielding 0.43g of conpound 11,

I tin nt | e n_of
conpiinet et Te dieb AR ERR (oD ptERB S Nl
STk abIaofn EmpeaspRAShoRTs, then GGRaraisdl)l drypess. The 0 e
t thykta REPRER Hieth yR&h&t. T@ﬂém@ﬁ@ WR @erel 6&%& dM@&S yielding

Wg 4%5/@62 gognrgtoh? ’ m&ggﬁ?éhésrgg%ie \Igg sol vent

crystalli zed fromdiethyl ether. The precipitate was
f iEk&repled4 of f and dried, yielding 0.515g (89% of

tngp0|nt 145C. 20 le F-2 lists
%e conpounamg§41g18 wer e prepared

C to one of
the above Exanples. The fol | oy bbr e tions were
used in the tables:. C2HF302 sfamds for t
trifluoroacetate sal t. 250 6/ 010749
PCT/ EP2005/ 053611 -43- Tabl® F-2 (final conpounds) ro
H®Bnixure ¢f intermedidg 171 (00005 inpl) in TFA (N2r@Nand MeOH (4w as |

stlhlre!d%rdoxﬂ tL:{nHrBture or 5 days Qe solvent was evaporated till- dryness The

e

NHz (25-4Qum) (eluent:;, DCM/MeOH/HZO 70/30[3) The pure. fractions were collected
Cgrk(ﬁﬁ@ &)lkgﬂgwa@ag&@wd Zhe Eé&due @)ZiGg) WHs crys@cghzeHQronildlet%‘l

et%Lr Tﬁg) prec1p1tate was fcl:tered off and dried, yielding 0.13g (66%) of compound &,
melting point 180°C.

Example B5
Preparation of compound 9 HO. S

A mixture of intermediate 28 (0.0004 mol) in TFA (1ml) and MeOH (20ml) was stirred
at room temperature for 96 hours, then evaporated. The residue (0.23g) was purified by
column chromatography over silica gel LiChroprep® NH, (25-40um) (eluent:
DCM/MeOH/H,0 80/20/2). The pure fractions were collected and the solvent was
evaporated. The residue (0.106g) was crystallized from diethyl ether/DIPE. The
precipitate was filtered off and dried, yielding 0.067g (34%) of compound 9, melting
point 161°C.

Example B6
t
Preparation of compound 10 HO\H/W\(\P
N Q l F
N N N—
SAe



NJ ¢l HORN'T iN OO
Ex. [B1]; (B
N

, -NNHONH\ N~ NNy

(E). C2HF302. H20; Co. No.
WO GRFBFBO2, Co. No. 4; EX. mp. m.160C 1BGERMoD$3611

N,NI N J O// N i NVNHONXvV NHONHF F

Il FO ........ e

C2HF302. H20; : ] . C2HF302, H20;

NG FAgl 9mb) wz[sgﬂied qzi?pwmelegg@ utpp o@nﬁrq\pdp@tq 2] (0\0007 mol)

HQ: MeON (BRnl). THellnhixfare Wil £L2ddn3f2iperfato)s foa8 hdves thdti

A ek Tty e (O e e

\ precipitate pag fteredp@sted withglictind ethenand [degy. yieting 0.&tg (6Rf) of
5 9icopount Bb] elfiis pol@ 1@ 46C WO 2006/ 010749

PCT/ EP2005/ 053611 -44 0 OH r™ ~

Example B7

Preparation of compound 11 ™
S
N.
w 1Y
_N N
HO

A mixture of intermediate 24 (0.0018 mol) in TFA (4.4ml) and MeOH (87ml) was
stirred at room temperature for 4 days, then evaporated till dryness. The residue (1.05g)

10 was purified by column chromatography over silica gel LiChroprep® NH; (25-40pm)
(eluent: DCM/MeOH/H,0 80/20/2). The pure fractions were collected and the solvent
was evaporated. This fraction (0.634g) was taken up in diethyl ether. The precipitate
was filtered off and dried, yielding 0.43g of compound 11, melting point 212°C.

15 Example B8

0 . H,0 .C,HE;0,
A mixture of intermediate 27 (0.0011 mol) in trifluoroacetic acid (3ml) and MeOH
(60ml) was stirred at room temperature for 48 hours. The solvent was evaporated till
dryness. The residue was crystallized from diethyl ether. The precipitate was filtered
off and dried, yielding 0.515g (89%) of compound 31, melting point 145°C.
20

Table F-2 lists the compounds that were prepared according to one of the above
Examples. The following abbreviations were used in the tables: .CoHF307 stands for

the trifluoroacetate salt.
25
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.209C Co. No. 18; Ex. [B6]: np. 130C H O OH HO, N AN,
WALMobIEO N ~[IN HNHONNO O ......... PCT/EP2005/053611

T -

o . CZAE30Z. TR0, To. No. 19, Ex. [B6]; .

130C C2HF302i Co. 20; Ex. [B6] P 1281 IN N

N1/ N1 N ITON ~N O J

......H..|¥T¢>H ........................

Lo et Co. No. 21; Ex. [B2]2 NllOC(E) Co.

No. 22: [B2]; mp. 115C WO 20Q§A010749

CT/ tPZUUb/ 053611 -45 ~N HO

IORNCH Wé.r1a; Ex. (B7]; mp. 212°C

CHEL! HQO‘(ES"CQ' NOV 12 Y. B84y

qI'l'l

r—

:@Hpsogi@"@:'m:'zsg's.
x. (B ~TROC 1 N <
H

Co. No. 2
B 1] np. 207C

[9)

enant i omer

C Co. No. 24;

NCHO T
203C. Co. No)
A enanti oner

Co. No. 13; Ex. [B6]; mp. 130°C

.C;HF;0, . H,O; Co. No. 14; Ex. [B6]; mp.

134°C
H
o N/\q Ho\H l\)N\
(N N
ZN
o -

N
H

.CoHF50, . H;0; Co. No. 15; Ex. [B6]; mp.
159°C

C,HF;0;,; Co. No. 16; Ex. [B6]; mp. 131°C

Ho\E I A N
kQOIVO

Ok/o

H
N\/\N<
She
N
LT
wo ™ N
0

Co. No. 17; Ex. [B6}; mp.209°C

& H X /“\ F
I/\N N7 N
| NYN\) '\/}i\@/
o™ 2N PN
0 |
C,HF;0, . H,O: Co. No. 19; Ex. [B6]; mp.
HEs02. Hi0; Co. No. 19; Ex. [BOL mp. | 1 0,: Co. No. 20; Ex. [B6]: mp. 128°C
130°C
N/
i $
‘/\N P (\NL/\O
AN N\)J/\/\Q N N\)
HO' 110
(0] (6]

Co. No. 21; Ex. [B2]; mp. 110°C

(E); Co. No. 22; Ex. [B2]; mp. 115°C




OH HORNr NHYN JI / \ NNl NI FHNII vI/ F
HNr IINOHO \/ ... .. ... .. ...... - -

WO 2006/010749 . . . . . ... . Co. No. 27 Ex. [Bl]; np.PCILBE2005/053611
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5 The in vitro assay for inhibition of histone
deacetyl ase (see exanple C. 1) neasures the

wo edvsloid7eon of HDAC enzymatic activity obtai neRICTEPIN05/053611
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the conpounds of forrmula (I). Cellular activity of
t he conpounds of forrmula (1) was determ ned on A2780
tunour cells using a coloriqgtric assay for cell
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of drug netabolised after 15 m nutes incubation of
t hese conpounds with m crosonmes. Quantitation of the

wa@ewpowtds was determ ned by LC-M5 anal ysis. RMI/BPDDS/ES3611
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stability of conpounds can al so be determ ned by
calculating the half Iive of 15 conmpounds in rat

hepat ocyte cells (see exanpl-4¢/-C.5.b.). It has been
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Sulfaphenazole (ICsp-value = 6.8 X 107 M) was included as reference compound in this
experiment.
For initial screening purposes, compounds were tested at a single fixed concentration of
1 X 10™ M. For active compounds, the experiments were repeated to establish full
concentration-response curves. For each experiment, controls (containing no drug) and
a blank incubation (containing no enzyme or drugs) were run in parallel. All
compounds were assayed in quadruplicate. The blank value was subtracted from all
control and sample values. For each sample, the mean value of P450 activity of the
sample (in relative fluorescence units) was expressed as a percentage of the mean value
of P450 activity of the control. Percentage inhibition was expressed as 100% minus the
mean value of P450 activity of the sample. When appropriate, ICso-values
(concentration of the drug, needed to reduce P450 activity to 50% of the control) were

calculated.

Table F-3: lists the results of the compounds that were tested according to example C.1,
C.2,C3a.and C.3b

Enzymatic|Cellular|Solubility
Compound| activity [activity| C.3.b. [Solubility
number | pIC50 |pIC50 |pH=2.3] C.3.a.
C.1. C.2. | mg/mil

8.2 7.9 3
7.4 6.5 3
8.1 7.5 3
8.2 7.5 3
7.9 7.4 1
7.6 7.4 3

>9 7.5 2.0
8.8 7.9 2.9
94 7.6
8.4 7.5 3.0
9.4 8.0 3.1
9.0 7.5 2.1
8.8 7.0 3.7
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Preparation of tablet core 5 A mxture of 100 g of a
conmpound of formula (1), 570 g | actose and 200 g
starch is mnixed well and th&t-eafter hunidified with a
solution of 5 g sodiun dpREGYilcRlPHbR, and 10 g

pol yvi nyl - pyrrol i @gemgoind adtayt |adfie, m.s.ﬁzgsmﬁdnw . The
wet powder m Xt ur @ nusbersli e\sd, | pditd0eeH and SiBaved agai n.
Then there is added 100 |g &icrio€rygtredmine cel | ul ose
and 15 g hydrogepat®d viegéfab| €4oill 28The whole is

m xed well and copprissed rvhtol t7dbllets, 103gi vi ng

10. 000 tabl ets, eachl'&conprvding 710 |n@¥.8of| a compound of
formula (1). Coatinty Ta a88ol utéizon &2 10 g net hyl
cellulose in 75 of8 denaBér at g et I¥fno| there is
added a solutionlof1% oB.4et h\Al3 geldéul ose im 150 m
of dichl oronet hane. Zhen t Rére| arde |added, 75 of

di chl oronet hane apd 2.5 |m 7.8, 2| 3-fprio@anetri ol |10 g of
pol yet hyl ene glycol 2% 15 A8l ters.8and 4# ssol ved in 75

m of dichloronethanz The8bPatt &6 sol utijon i s|added to
the former and then24 heresare added 4. 5 g of
magnesi um oct adecanozi e,| 579 of 7gol|y\wianyl - pyirol i done
and 30 ml of concent2at gd 86l our7.2sus@eénsi on _and t he
whol e is honpgenat e?. The>®Pab| 6t5 gores jare coat ed
with the thus obtainzd nmi xt@rel i7t6 4 coat| ng
apparatus. 20 WO 2008/ 010749 PCTF/4ER2005/053611 - 60-
Cainms 1. A conpound3of if oedrula>71%), R3 [ O HOIH/ \ /
~1 v R-" KCN/+H [{R3¥ §5 R29 the2N{oxidel forng, the
phar maceuti cal | y acc®&pt dbl @8addiztd gn saljts and the
stereo- chemcally i%oneriesformms tthereof, wheérein 10
each X is independently N or CH,

D. Composition example: Film-coated tablets

A mixture of 100 g of a compound of formula (I), 570 g lactose and 200 g starch is
mixed well and thereafter humidified with a solution of 5 g sodium dodecyl sulphate
and 10 g polyvinyl-pyrrolidone in about 200 ml of water. The wet powder mixture is
sieved, dried and sieved again. Then there is added 100 g microcrystalline cellulose and
15 g hydrogenated vegetable oil. The whole is mixed well and compressed into tablets,
giving 10.000 tablets, each comprising 10 mg of a compound of formula (I).

To a solution of 10 g methyl cellulose in 75 ml of denaturated ethanol there is added a
solution of 5 g of ethyl cellulose in 150 ml of dichloromethane. Then there are added
75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol 10 g of polyethylene glycol is
molten and dissolved in 75 ml of dichloromethane. The latter solution is added to the
former and then there are added 2.5 g of magnesium octadecanoate, 5 g of polyvinyl-
pyrrolidone and 30 ml of concentrated colour suspension and the whole is
homogenated. The tablet cores are coated with the thus obtained mixture in a coating

apparatus.
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N, R is phenyl or phenyl optionally substituted with
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aryl; R2is -CH2-R5 or -C(=0-R6; each R5 is 20
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2. A compound according to claim 1 wherein
each X is N; R'is phenyl or phenyl optionally substituted with halo, C;alkyl,
Ci.¢alkyloxy, polyhaloC, galkyl or aryl; R?is -CHZ—R5 or —C(=O)-R6; each R’ is
independently selected from hydrogen, hydroxy, Ci.salkyloxy,
CiealkyloxyCisalkyloxy, C,.¢alkylcarbonyloxy, N-methylpiperazinyl, morpholinyl
or imidazolyl; each R is independently selected from C;.galkylamino,
Ci.scycloalkylamino, hydroxyC; alkylamino, di(C;.¢alkyl)aminoC, ¢alkylamino or
morpholinyl; R’ is hydrogen and R*is hydrogen or Cy.galkyl.

3. A compound according to claim 1 and 2 wherein
wherein each X is N; R'is phenyl or phenyl substituted with halo; R%is -CH;—RS;
each R’ is independently selected from hydrogen, hydroxy, Cj.salkyloxy,
or Cy.¢alkylcarbonyloxy; R’ is hydrogen; and R* is hydrogen.
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therapeutically effective amount of a conpound as
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5. A pharmaceutical composition comprising pharmaceutically acceptable carriers and
as an active ingredient a therapeutically effective amount of a compound as claimed

in claim 1 to 4.

6. A process of preparing a pharmaceutical composition as claimed in claim 5 wherein
the pharmaceutically acceptable carriers and a compound as claimed in claim 1 to 4

are intimately mixed.

7. A compound as claimed in any of claims 1 to 4 for use as a medicine.

8. Use of a compound as claimed in any of claims 1 to 4 for the manufacture of a

medicament for the treatment of proliferative diseases.
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CH, Rl is phenyl, naphtal enyl or heterocyclyl; wherein
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mono- or di(C, salkyl)amino, C;.¢cycloalkylamino, hydroxyC;_ealkylamino,
piperazinyl, mono- or di(C,_salkyl)aminoC,_salkylamino
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conmpound as clainmed in claim1ll, characterized by a)
converting conpounds of fornmula (V), wherein R2 is
-CH2OH, and R4 is hydrogen—64f}erei n referred to as

corrpounds of formula (V- a) into corrpounds of formula
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heterocyclyl in the above is furanyl, thienyl, pyrrolyl, pyrrolinyl, pyrolidinyl, dioxolyl,
oxazolyl, thiazolyl, imidazolyl, imidazolinyl, imidazolidinyl, pyrazolyl,
pyrazolinyl,pyrazolidinyl, isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, pyranyl, pyridinyl, piperidinyl, dioxanyl, morpholinyl, dithianyl,
thiomorpholinyl, pyridazinyl, pyrimidinyl, pyrazinyl, piperazinyl, triazinyl,
trithianyl, indolizinyl, indolyl, indolinyl, benzofuranyl, benzothiophenyl, indazolyl,
benzimidazolyl, benzthiazolyl, purinyl, quinolizinyl, quinolinyl, cinnolinyl,
phthlazinyl, quinazolinyl, quinaxolinyl or naphthyridinyl; wherein

each of said heterocycles is optionally substituted with one or two substituents each
independently selected from halo, Cy.salkyl, C;¢alkyloxy, cyano, amino, or mono-
or di(C4alkyl)amino.

12. A process for preparing a compound as claimed in claim 11, characterized by
a) converting compounds of formula (V), wherein R?is -CH,0H, and R*is
hydrogen, herein referred to as compounds of formula (V-a), into compounds
of formula (V), wherein R? is other than ~CH,OH, herein referred to as
compounds of formula (V-b), via art-known reactions or functional group

transformations, and
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c) preparing the compounds of formula (V-b) by reacting the intermediate of
formula (VI), with the appropriate keton of formula (VIII), wherein R!and R’

are as defined above.
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d) preparing the compounds of formula (V), wherein R*is -COOH herein referred
to as compounds of formula (V-c), in a single step by reacting the
15 intermediate of formula (VI), with 2-oxo- propanoic acid and the appropriate

boronic acid of formula (VII), wherein R' is as defined above, in a suitable
solvent and further convertion into intermediates of formula (V) wherein R*is

—C(:O)—RG, via art-known reactions or functional group transformations.
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