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5 during senescence, and its interaction with the
proliferating cell nuclear antigen. The study of
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inmportant role in cell ~cycle arrest, cellular
differentiation, apoptosis and reversal of transforned
phenotypes. 10 The inhibitor Jrichostatin A (TSA), for
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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.



pi perazi nyl phenyl benzam de conmpounds, as histone
deacetyl ase inhibitors. Patent application W04/ 009536
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contai ning an al kyl Iinker between the aryl group and
t he hydroxamate, as histone deacetylase inhibitors.
15 Patent application EP1525199 published on 12
February, 2004, discloses (hetero)arylalkenyl
substituted bicyclic hydroxamates, as hi stone
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The compounds of the present invention differ from the prior art in structure, in their
pharmacological activity and/or pharmacological potency.



and/or p2l1l induction capacity. Mdire in particular the
conpounds of the present 15 invention have increased

wh200b/01G78@s i n rat hepatocytes, have an i ncr eaBEOEP2005/053612
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solubility/stability in aqueous solutions and/or have
enhanced in vivo p21 pronoter inducing capacities. 20
This invention concerns conpaunds of fornmula (1) O R
RY NHO-HH2)n N(CH2)mr\ / 1 (1) X\ R2the
N-oxi de forns, the pharmaceutically acceptable
addietprabhens tol hessolypdiistthprogide histone d&icethlase inkibitars vith irighi ¢

f ampEmdiane @JlLulaWﬁ&fv%& !’tha@ﬁd?v@ iﬁéréa&dﬂ{ibaivéﬂa%ﬂﬁy aﬂ@!/dr'?n yig ue
Q, 2 and when nis O then a direct bond is
[

or
M°&fted; each in is an integer with value 1 or 2; 30
each X is independently N or CH each Y is

I AR RE R eBhbtnds ofFhe HesehBAvenibe S the R e désctibed problem.
g&%g%g% &éﬁ t’gg lgquelf%i_ng@i;ig{rglgqlvz%lc%g%}%ilﬁtpnégela@{}l/lése inhibiting
pvemyhabic abdtdiiplar acti®{tyPheChIRSRAig capB(ty () BctiMaCHBY p21 gene,
00120080305, 0 R Ol .y S0 o
TP BAK T DedAgl SRERY ied TR HeP T ot e

7 -iplemitiangil owingtatre forpdwidgn safehemar@d. and R4 t oget her can
formthe bivalent radical 5 -(CH2)2- (a-1), or

- ( 3- (a:2); is hydrogen, Cl 6al kyl, .. "
hf%%@fﬁ%%‘ﬁ@ew 5%@31 PEafk e %Wﬂneé%asrabm AP
orand/oppid-induction ¢apaciyaMoyd ih paditiodsithé comypoundsOf RR firssent

h Tha BT . : no,
SR PRIt B BocneL 07, el
Cfo]g%h&}wt%bélf% %%u’eo%ya]'ugwégql/gbl?ﬁyp ’enhanced in vivo p21 promoter
Cindaingyheaitbony| ami no, C | -6al kyl oxy, or nono- or

di (Cl. 6al kyl)am no; 15 R3 is hydrogen, Cl1 _6al kyl, or
Cl. 6al kyl oxy; and when R2 and R3 are on adjacent

C dhixdfiveatiomBoncéheyontpands@if forinhi (Di val ent radi cal

-O-CH2-O. 20 Lines drawn into the bicyclic ring
systens fromgsubstituents indicate that tghe bonds may

be attachgd t of suitabﬁé ring ahdps of the
bi cyclic Fimg SystpmNThe-term, hi-scop | age
r

i nhi bi tor" '%br "Maki bi ter"of hi stone deacet Ia§\" i's
used to ==\,2

the N-oxide forms, the pharmaceutically acceptable addition salts and the stereo-
chemically isomeric forms thereof, wherein

each n is an integer with value 0, 1 or 2 and when n is 0 then a direct bond is intended;
each m is an integer with value 1 or 2;

each X is independently N or CH;

each Y is independently O, S, or NR*: wherein

each R* is hydrogen, C;_¢alkyl, C,_¢alkyloxyC,.¢alkyl, Cs.¢cycloalkyl,

C;.¢cycloalkylmethyl, phenylCgalkyl, -C(=0)-CHR’R® or -S(=0),-N(CHs),;

wherein



identify a conpound, which is capable of interacting
Wi th a histone deacetylase and 25 inhibiting its

W@edbMi7y) nore particularly its enzymati c actP@I/ER2005/053612
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Inhibiting histone deacetylase enzymatic activity
means reducing the ability of a histone deacetylase to
remove an acetyl group from ashistone. Preferably,

such Lk tlo is, spegific, i.e. th hi st on _
et RIS s Teg Pt sty SBPOG it apg
deacetyl ase to renove an acetyl group froma histone
at whenCP WénatRz %‘%nttﬁkaf- dsfion Qe ifddR/ tHeAR? and R* together can
conc ntrEtlo th e inhibitor that is required to
pr od 8?ﬁ%¥“’unrelated bi ol ogi cal effect. As
used in the f@Hegoi ng def @ik pons and hereinafter,

hal o is generjgyfo fluorog,gphloro, bromo and iodo;

Cl _2al kyl straig it chain saturated hydr ocar bon

radi cals having I or 2 carbon atons such as, e.g.

meR hiy hydrogeat Eiydatky ChydakyiCylalkief € ek @l fddal, Ey&alkarh:drbonyl or
strahgng(gggcﬁgngbggggggmﬁhaln saturated hydrocarbon
radi cal s having from3 to 6 carbon atons such as,

e.g. propyl, butyl, 1-methylethyl, 2-nmethyl propyl,

pelit iy hydr@geneltydydxy barbiyb,, haloe®ydalkyR cyamet GydafremtlyoldnthCh kakyl,
|1 ke nghenal ¥DA9 oAl itloSRERASE CCoialit tamino

cont ai ni érent "ha
substi-tlleiry Wﬁ?“@x%%%«%6%¥¥¥mﬁ%%onethyI C2- 6al kenyl
defi nes WD 2006/ 010750 PCT/ EP2005/ 053612 -6 strai ght

' dr, radi cal s containing one
doubFBﬁg&%g E&&ﬂggghg ??% quto 6 carbon atons such
as, for exanple et henyl , 2-propenyl, 3-butenyl,
2 plemtRémyd R® Brepeptiecpt carfbuninny the@ chlfban yHe, bivaiat tadieal
li ke; o3 b6ycl oal kyl includes cyclic hydrocarbon
groups having from3 to 6 carbons, such as
cycl opropyl, cyclobutyl, 5 cyclopentyl, cycl opentenyl,
cylcihehdeayr intoctii€ bioyudis einy kystedisdrdnh @ubktitliénts indicate that the bonds
P SsS
pHEPTRCELHAR gk AHERRAR Sl S RS R RAIRECS
pharnaceutlcally acceptable base addition salts. The
threﬁ‘&ﬁE&lﬁdtcﬁﬁldbaCe@ta@@mhﬁbblé oatinbibackdifhisthe dedctiglads’ is used to

”‘%Hédtgf ?()nEl%ruﬁ 0 AARIVE cAhle HPi%HeTraCcBR nghﬁggH){hle §§ac£tgf%se and

her a cti ve non T OXI
PRBING s aqhivithanore parHeti St senz meting ety iy nhibitmedpitenet o
f leeﬁ&etyTJ.’se eegad adivitp neh@rredicing (he) abWhy oha histeRe ddaasylase to

I
ggrglgg{ aaéﬁ %etgrzg} 9 efrcgﬁfﬂdl{%{oﬂlg ) f”raB@eéu{ch P&P? e8<‘r§ i/ the
f HsiRG depcelinsa Bitdier reducss ﬁ)@uaalhty p@r%%@nealte@ea/éasaso remove an
C Qi1 giBup frdrd b R Econtdi@agaths: iQlwdsthan b catcentration of

hytﬂéf 1%9% ti@ fth§9§ I%Eulre% t§ Emﬁé( ré% Y Pl Gl t?«ﬁ@%ﬁ%?ﬁgﬁ%féctw

oric an e acl ds;
or organlc aci ds such as, for exanpl e, aceti c,

t rad dsa@rnqa@@tég@mg raemﬂamiaﬁd héryiel oot Yl igbnerit &cﬂ{h&o chloro
pyﬁr%{b tnd 18&&?'0 kyl E‘Eélg;ﬁ'cﬁal SHGGHeR hf a&éartﬁm eriéa@@&%fg'l

acl UI’THI malic, tar ric, citric,

oA AT U, ¢ BRSNS oAk Hlt FareGu ik ghind sright and
p- Hrzﬁicld&ﬂﬁiﬁllﬁ' shiafkdd, hyﬁﬁ()@ér%’ﬁ ﬁdlcal§ Bdvii ﬁdrﬁ 310 6 carbon atoms such

p-am no-sal i c a
LN T A @ﬁfpﬁ%{’é/!e by e R Py >
menpethydpentyt ved the Hkg; and pséyhalonla@lkytaicéms iCoadlky} conteinipgivee
bddentiad i tifferensialld sibbijtudnisefat éxaghpiatiflu@cmethflp Cmaliehyl defines
sui tabl e organi c or inorgani c base. Appropriate base
salt forns conprise, for exanple, the amonium salts,
the alkali and earth alkaline netal salts, e.g. the
l'ithium sodium potassium nmagnesium calciumsalts
and the like, salts with organic bases, e.g. the 25
benzat hi ne, N-nethyl-D gl ucam ne, hydrabam ne salts,
and salts wth am no acids such



as, for exanple, arginine, lysine and the Iike. The
term"acid or base addition salts" also conprises the

whyasatieso and the solvent addition fornms, whiBCT/EP®05/053612
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conmpounds of fornula (1) are able to form Exanples of
such forns are e.g. hydr at es, al cohol ates and the
like. 30 The term "stereochens. caI Iy isoneric fornms of

f f d h fi
o TPkl b Rudrodastne R cpiading dginond and
b dratad fivyn 2 toed o atogsguarasefonéxapied sthinyd, 2aEropangl, 3-butenyl,
dif. I)&ﬁe%m 3IpQﬁt€1?y'l ah. ﬁ@t‘ﬁﬁl@&ﬁknﬁ Lah gy Pffellik€$C3 Gw&lkyﬁfn@luﬁ&tcychc

rch eab he ¢ ou
SBR[ 8 SR SRS S P, cveloby
| ngiclopened, cytlogentdnghricpdéheadseyglvhticopl, afd the Blompound
enconpasses the mxture of all possible

oSS Gl L AT e e S22 SRR i
di additien edtyend plandicenticeipadceptatde basohdditien abisiThe
nodhﬁﬁﬁgcaftlcéﬁ{ #Eéﬂﬂb?e Kid a?lﬁitlgn GRS Hﬁﬁit?]orﬁh hereinabove are meant to

st ereagchem,ca onmeric forns 2006/ 0 0750
PG?F’EP%S%M@B@E{?&‘ Ily aptiyenasgaxia §°18Pd‘$1%‘?fh§i§\/\f)z§ r(ﬂnsawlﬁs*e
p uroepbardsobforhula fo atexiblere fonnt Thee@eipooidsef faamela (I) wh1ch have
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ara%idoéﬂi\ﬁ%m rlfc‘l%tc])gﬁmnégn&ﬁé liehc k0381 ?geanﬁpa%‘fdfs LGl a@rd,y

t hosé rein one or nore o eri di ne-,
pi SFRIRBIS; 581 HitlypToperdics RIganpict vdenapiacets. dackie, CBYF‘B’FCZ axplic,
Sanaorié, sndzsmm@apnmd&omfamﬂpmmﬂua ﬁ(rhancnmyh@kmnemtﬁt in

tl'}ﬁ tﬁan%%lwg o a‘ﬁesfu H‘é be% otroﬂirén llltfmyg?clm}c

expl1ci I cat e I'n ornu a areé t ended

t cabfglipdedmgeselicflie Rpmoie ped %le Bb%a%q‘s t he present

| ke _binpeund Yoo anes (Iehkidh hﬂeeabﬂ&f;trﬁapemets ey tbe konverted in their
¢ FLTRRURIRID qol SR s ol ST Wealh GG BT,
tSéF%béq GBS (Prenqré%%basq @pnsopugfé Qagsesplé fasms peraprissy fegexample,
" hhsimneniclaasial thk akkeli amingdrth HRAe md¢ts shind epdae hihﬁmr 8bditim,

t 0ta§§1¥r}1 OIH% ?%urﬁl cfaﬁmnll é/altggndetﬂg YE'&? §,a1\t %{h Jr&ﬁﬁ?c"b é%b

oups ne-r eS|
t H’émﬂﬂ’d@ﬁ Hipetayld?- glaw%]i“%g’ﬁéfa @NP@E@*SWH& (Rivgh ammo acids such
I rd| fopdx@shp Ryarg@eLlytine ardike lilet m " hi stone” is nmeant to

d[f gﬁaﬁxrgu gléé’c{‘:fonps%ﬂé’ 4 coén”ﬁlegﬂ{eﬁigdﬂ'es ﬁg?@e s$16 &

praéfhéprir@r@ﬁ vughehgypasenosnds, of fmw@d@ are g todpran. pfgtamples of

| istdH Bfind e e.bDAGrales, 4ifMChas aldDAEBe. HDAC- 4, HDAC- 5,
HDAC- 6, HDAC-7, HDAC-8, HDAC-9 HDAC- 10 and HDAC- 1 1.

The hi stone deacetyl ase can also be derived froma
pride troabterspcenrigdy isewmarie formpsf eanfpopigds of fasmplagh)”, as used

l rhte@[re aéfinkgalC PIERIBLESMpEHAS hﬁaéupdﬁf théwm a&ﬁlmuaasbyqﬁe same
r 8 ure{l%to(fégﬂnds%tekravmg Oflﬂeren? I;]hr?a mensnond\r %rugﬁres%g]? c not
C3nt6r@kr@lg@?dvllq<whlc @83 @Wem@abﬁiﬂhnelta@ Imay poxsesso ise
Olmenb ol IMC%,)tR@ c}fé)mﬁﬂ-dési%nﬁh’di‘lr& gQﬂmp@&d@ﬁé&Mﬂasses the
hydr o CnyZI 6al l@( ){Isulfonfg of . fono-
mixture’ of att possible étereochemlca 1someric forms, which sai compound may
possess. Said mixture may contain all diastereomers and/or enantiomers of the basic

molecular structure of said compound. All stereochemically isomeric forms of the
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the followng restrictions apply: 35 a) each n is an
integer wwth value 0 or 1; b) each X is independently
N, ¢) each R4 is hydrogen or .£1_6al kyI d Rl is

hydr o droxyCl 6

SEPUTEY SblpeN EbbuBar BRsEsor gy vl siptgare
hahendedlo Badrilyrhced wiBin Bakdopt ofthe presenhinvehtignoup of

i nteresting conpounds consi sts of those conpounds of

f La .(l wh f the foll

r LY B hemb s boherRia it oty B ags o Bypatppose

v adomgonds of formily (b sbkbreRdone st fpyerabrjragen@lonearkyaidized to the

ClsoQ@iléﬁy]{/ Q%MS%;%H&M tho@N BeMed @%rgﬁi |0n@5r mAB 8Pk Giperidine-,
R B R RS R BBy | ot

Cl_6al kyl sul fonyl; or 10 d) R2 is hydrogen, hal o,

CJSO%' dt¥e: co%?ﬁe}gs of]fohﬁlga o mg'} gﬁggﬁyt: 11§Fw)élr tﬁt(frﬁéil{ctfgnns Such

ﬁ’ﬁ&?ﬁ%g“gﬁfmf hﬂqgl f‘)ggg gF abqyedorar arﬁﬁ‘lteégﬁfmtbﬁ gneluded

foMHmmthngcqpesfﬁmptasmumvaxppmy. a) each n is an integer
vvith value 0 or 1; 15 b) each inis an integer wth
each R4 is hydro .
E%newwa ciggdiek fhe lores CB@%@P&&PWW&? (' gt ¢ include
1 ?Emltkw}bharmécelﬂicaﬂjsadamdahb@ﬁid;tldn)saﬂlmnﬂ611 sﬁmbisyﬂrwrlc forms.
Cl_6al kyl car bonyl or Cl1_6al kyl sul fonyl ; R2 is

A Qg s ek 65 Ga'%'agééteaﬁéd 6 Fetto
adajnaomfktf adfam by nf aizpmss, thithayoveanetflarronps fie mbthe edamitto groups of

lqr§p0 u n dueg}atq:thcl}errm@] st hlidRe Q%8 f tHeR%l?Jlﬁ&l%étway cqntext,

S consli St hose conmpounds formu

Q
25 WRER dhifforsnds la?anfr@rréfebﬁo 4K 815%0613 PESG i gngluchiqe H bﬁ%\a 2B,
a;ﬂﬂ 14, &d 168 Clomneany spaeies. Hdrege D wCtphotwias oregeds proficteacinde,
{a?re i 11n'il e@gﬁer%\A(tlh ME'A 22, ]HDA§)3 AR X IJII§A% - HDAG-6.

é I’'s’in endent’
%& RPACCS. D GIPACH 0 apd HISA (e B g ditong rasetylise can
hyadi;bcbg derivad floal oproroal by fukgal seurbey dr ogen.

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

wherein one or more of the following restrictions apply:

a) each R is hydrogen, Ci_¢alkyl, Csy¢cycloalkyl, C;¢cycloalkylmethyl,
-C(=0)-CHRR® or -S(=0),-N(CHs),;

b)Ris hydrogen, C,alkyl, hydroxyC,_ealkyl, C,.alkylsulfonyl or mono- or
di(C,_alkyl)aminosulfonyl; or

¢) R? is hydrogen.

A second group of interesting compounds consists of those compounds of formula (I)
wherein one or more of the following restrictions apply:

a) each n is an integer with value 0 or 1;

b) each X is independently N;

¢) each R” is hydrogen or C,galkyl;

d) R is hydrogen, C_salkyl or hydroxyCi.¢alkyl; or



35 A group of preferred conmpounds consists of those
conpounds of fornmula (1) wherein each n is an integer

wowdh/owabue 0 or 1; each R4 is hydrogen, Cl.6aP&yEP2005/053612
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Cl. 6al kyl oxyC1_6al kyl , C3_6cycl oal kyl or
phenyl C _6al kyl; Rl is hydrogen, Cl.6alkyl,
hydr oxyd _6al kyI Cl. 6al kyl cag-bonyl or

R R b, 200 Sl e, o YO,

nitro, polyhal oCl _6al kyl or Cl_6al kyl oxy. A group of

oK quﬂrg%@raferder@gﬁg Qb&ﬂﬁ&m@%b%b@tts of Bibsd d@g@amﬁ@ m)?%ﬂdﬁ M
I nteger w

va%egela shy iy pt S eV eteidtons #ioal e 1. emch X i s
a)ﬁ@@pﬂﬂd@ﬂﬁdgyr\hd'thé@i@’ﬂqfll s i ndependently NR4; each

R4b)'e§chcﬁ i6 dféléen Cfalk§1 oy ASAsHC, Byl | 6&!1351‘119?& or

q@ rogen. The nost preferred conmpounds

arep § é) . Ia conpound No. 30, conpound No. 39

ancd R¢ mhydmgdn Kbﬁdi@lﬂl@dHXVCl caMEB QNedikylcakbo@#l & C Yalkylsalfeny];
NH N N N O C2HF302; Conpound | a C2HF302

(1; 1) npound 3 \ N H\ yNH I / NNI N\ HI

|v61>3%)5|1 %ﬁrgﬁv bejo, g-@?ﬁﬁswwﬁrayf be&}_ll'\%]é?ﬁiﬁd 39 conpound
50 The conpounds of fornmula (1) and (I1), their

PR FRE G GR Htéfeﬁﬁg @&ﬁ&)%@s c%ﬁ!;1§t§ oiat%’se N‘omﬁ?g\hﬁg St RBHula (1)

stereochenlca ner|c orne
prdlEETRanS o n&sm%hft‘ fjng ri%nwgﬂﬁ@p{y The starting
rmet)eawha:l is amintk ggrowith wfluet her 1i; nt er medi at es are known

codmgéﬁr}gﬁ ANGed: SihaRELCi al Iy avai I abI e or may be

pr epar accor convent i onal ct|on
prcée%f&ﬁ% dsh Yélgoggér{gres‘?ﬂw%é%y I eerdodiH 0By as
des;drenjdédsail«yl pat ent applications EP1485099,

%ﬁ8%§(§rogg?ir§}%§§y‘r@ algxglé?éﬁéf&arb ﬁ4§%3§él%ﬁﬁi%g§1536

4§53 pP148 Some " prepadr ati on
YR Ili‘élr"e‘fyﬁ%? fdfo qrd- 128K HBe Olet ai | .t her
rTm)Rédssleéaikylom at ni ng final conpounds of formula (1)

ar z g Me]
R B B BN il
i nter 2ate of

A fifth group of interesting compounds consists of those compounds of formula (I)
wherein one or more of the following restrictions apply:

a) each n is an integer with value 1;

b) each m is an integer with value 1;

c¢) each X is independently N;

d) each Y is independently NR*;

¢) each R*is Cisalkyl;

)R is hydrogen;

g)R” is hydrogen or halo; or

h) R is hydrogen.

A group of preferred compounds consists of those compounds of formula (I) wherein
cach n is an integer with value 0 or 1; each R” is hydrogen, C,_salkyl,
Ci.ealkyloxyCgalkyl, Cs¢cycloalkyl or phenylC,.¢alkyl; R'is hydrogen, Cj.salkyl,
hydroxyC,salkyl, C.salkylcarbonyl or C;.¢alkylsulfonyl; and R? is hydrogen, halo,



formula (11), wherein Qis
t et rahydr opyr anyl oxyam nocar bonyl, herein referred to

w@s006Am75Mt er redi ates of forrmula (I1-a), w th BEI/EP2005/053612
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appropriate acid, such as for exanple, trifluoro
acetic acid. Said reaction is perfornmed in an
appropri ate solvent, such as,ofor exanple, nethanol

or onet.hane 20 7 PCT/ EP2005/ 053612
6ol SRS 6011%‘?\?0?5“‘%%4‘25@ e Scare)ym X/ \ R
(I'l-a) CF3COOH O -N R R3 10 HOH/ND(CHZ)n N- (CH2) m

X Al }ouB%f mBre pLREN@hipYBhds collVlly X Corfsdullds fformula (1)

f t
%% g#cﬁg 8% gltnels 61%/ n?egplfmlﬁgaagqeedl), "\Rﬁr{lg}%én h&%ef gnth value 1; each X is
1“1@"«:1161*@'3"1@3(910 each Oy indeprasderithy NRf ench 8J ist@-calkyl5R ' is hydrogen; R?

' nﬁsﬁ% gﬂnaiﬁﬁo%dflﬁﬁiwdﬁ)géﬂ c), with hydroxyl am ne,

in the presence of base such as for exanple sodium
hydr oxyde. Sai d react| on is perfornmed in an

appPreopesi pretersd Farapriupds aecdmpsend Norl a esampiued Nod ) rampbund

O mNo%ag@&dfﬁ/ﬂoun(ﬁ\NB%Or\y 0\ /> N-(CH2) 7-N- (CH2) m X
R 2 ~ 010 HO-H \ />-N. (CH2), N-(CH2)m r

1 4 ~/ (I\ D’) 1ﬂ The r-nnpnunr{: of formia (I\ ey
al sp be conv ér tjediii nroj

“y
dch ot hege V) a/ rt knovvn
reactign lor ncti onel™group t|ankf fnptions. Al |
nunmbes™ Bch transformations pre alyead dg

her ei.nabove. Other exanples arel hydrolysi N
car boxyl | Q881 @), €omBound 1a C,HF;0; (1:1); compound 30

J
HO\H | \)N\ | . IO/\H/\CE)
NN ; |N H a
N HO N
0
¥

C,HF50, (1:1); compound 39 compound 50

The compounds of formula (I) and (II), 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 as generally known in the art or as described in patent applications
EP1485099, EP1485348, EP1485353, EP1485354, EP1485364, EP1485365,
EP1485370, and EP1485378.Some preparation methods will be described hereinafter in
more detail. Other methods for obtaining final compounds of formula (I) are described

in the examples.

a) Hydroxamic acids of formula (I) may be prepared by reacting an intermediate of
formula (II), wherein Q is tetrahydropyranyloxyaminocarbonyl, herein referred to as
intermediates of formula (II-a), with an appropriate acid, such as for example, trifluoro
acetic acid. Said reaction is performed in an appropriate solvent, such as, for example,
methanol or dichloromethane.



15 the correspondi ng carboxylic acid or al cohol;
hydrol ysis of am des to the correspondi ng carboxylic

w@eiod®10060 ani nes; hydrolysis of nitriles to thBCT/EP2005/053612
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correspondi ng am des; am no groups on imnm dazole or
phenyl may be replaced by a hydrogen by art-known
di azotation reactions and subgequent replacenent of
the dlazo géoup by hydrogen; alcoholqgnay be

ter nd et helfs prr am nes nay
be con er ed 0 y md@rwamCHz m nes;

bonds rogenated to the responding
S|ngle bond; an |odo radi cal on a phenyl yp may be
converted in ta.4n ester group by carbon nonoxide
insertion in the presence of a suitable palladium
catal yst. WO 2006/ 01050 PCT/ EP2005/053612 -11 fhe

me&%WQREM|om@I er tewmﬁaum Mr”
formula (I1) IN- \/
(1) X~R25 the N oxi for t he pharnaceutlcj\

acceptabl e addition salts and t he enst ereo- chem cal
i soneric forms thereof, wherein each nis an integer
with value O, 1 or 2 and when n is O then a direct
bmjmltematimlg hgtérd xamit Gcidacifotmiula €) may bapregueed byl redrtivigbnie

{eenéeh da%oa&tlh“ ?ﬁgil? (5[1) n\gﬁegﬁlggﬁgtd Xallgrlcg[yi%ﬁmg? "1’1%% A{Xefeﬁed to as

hyra‘te tes(gf (B’gqu iI c),dllt Rrg;Fence of a base such as
C3hobexyparipiatoliyin, hydf&'ixrﬁzc gail @@btk()d 1ﬁpérﬁ§ﬂned in an appropriate solvent,
D ot O - CHR5R6 or - S(=0) 2- N( CH3) 2;
wﬁ%@%#s 0¥@§#5¥é1ndh i s i ndependent!ly hydrogen,

am no, Cl_6al kyl or anrnoCl _6al kyl; and 20 when Y is

N n Is on the 7-posi |on of i ndolyl then R2
and2gﬁf éh

i § §€:>%_ rnt @h al r adi cal
- (CH2) 2- ¥5 i s hydrogen,
C1_6alkyl hydroxyCl 6aIKM$ CI_6aIky fonyl, cC1
-6a|ky|carbony| or nono- or

di (C1_ 6al kyl ) am nosul fonyl 9 R2 js hydrogen, hydroxy, \ ¥
am no, haLor_£1+6akalH0 al
pol yhal oCl1_6al kyl nrtr@ p gé;g%é%Lyrcar(CH) k\ii:)
hydr oxycar bonyl , Cl_6a|ky|carbony|an1no

Cl_6al kyl oxy, or nono- or di(C1.6aIkpran1no, R3 is
hydrogen, Cl_6al kyl, or Cl.6al kyl oxy; when R2 and R3

are on adjacent carbon atons, they can formthe

bi val ent radical 35 -0-CH2-0-; and WO 2006/ 010750
POheeP200K0 636 dRula (I) may also be converted into each other via art-known

reactions or functional group transformations. A number of such transformations are

already described hereinabove. Other examples are hydrolysis of carboxylic esters to
the corresponding carboxylic acid or alcohol; hydrolysis of amides to the corresponding
carboxylic acids or amines; hydrolysis of nitriles to the corresponding amides; amino
groups on imidazole or phenyl may be replaced by a hydrogen by art-known
diazotation reactions and subsequent replacement of the diazo-group by hydrogen;
alcohols may be converted into esters and ethers; primary amines may be converted
into secondary or tertiary amines; double bonds may be hydrogenated to the
corresponding single bond; an i0do radical on a phenyl group may be converted in to an
ester group by carbon monoxide insertion in the presence of a suitable palladium

catalyst.
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-12 Qis Cl_2al kyl oxycar bonyl, hydroxycarbonyl or
t et rahydr opyr anyl oxyam nocar bonyl. G oups of
preferred, nore preferred and nmoBET/EP2005/053612
preferred conpounds can be defined for the conpounds
of formula (11), in accordance with the groups defined
for 5 the conpounds of formulia-(1). a) Internedi ates
of Tﬁe%’régéhﬁn\(ehho@z)lsd%}ic&ﬁs iRcBRA R P York@RGIH Ng an
internediate of fornula (I1l) with an internediate of
formula (11), wherein Qis hydroxycarbgayl, herein
referred to a nter |ates oR?fornuIa\&ll-b) in the

presence of Nate Kﬁﬁ )
N—(ethylcarbo N—dlnethyl 1, 3- opa edlawine,
nDnohydrochIorlde (EDC) and 1- hydroxy-lk# ofriazole

(HOBT). The reaction may be perforned in theRpresence
of a base such as triethylamne, in a suitable
s othg &rrxjde feureshtha sharmaeriusically ecasptablic ahdiverosalss hradibe sierdo-

t ednealdy BBIHEMOH‘QS tﬁ@reof'\lwherelﬁ r\ Y OHO\ /N r( CHZ) n
N(CH2)m+ 0 [ R2 (I'l1) (1l-b) 3 ~O/~-ND
R3EHJHBTCHQ H [ ~-Nr(CH2)~ N-(CH2)m X 15 (I1-a)
Rzeabh) n isrnentaged wath eslue ), f arZrandavheh h-ig() themy da¢es bortdlgs intended;
prepared by reacting an internediate of fornmula (V)

t he appropr. car hoxal dehyde of formula (V),
wH?&éPﬁsﬁl Eg with ‘gdéF th value 0 or 1, and when t
is O then a dlrect bond is intended, in the presence

Z%aeﬁxq&naaﬁﬁmlw(ﬁd}@agent such as a sodi um
borohydride, in a suitable solvent such as

di chl or oet hane or nethanol. WO 2006/ 010750
PCRLEP2008¢13bBGAP O, S,lc&NR RBheremxON) N R -Y H >N

(Qal@ﬂ Rt %"Elyd'ro éﬂ%’? CL. 62@( 6% Xall( gﬁﬁ%)alk@lz OR3 N
C3 ecycloalkylmethyl%\li)lgy O_F 1 6alk)eylgg é(—O)zaTZJ(CHﬂz,
wherein

each R®and R®is independently hydrogen, amino, C.¢alkyl or aminoC,.¢alkyl; and

when Y is NR* and R*ison the 7-position of the indolyl then R? and R* together can
form the bivalent radical
-(CHa)z- (a-1), or
-(CHa)s- (a-2);

R' is hydrogen, C)_galkyl, hydroxyCalkyl, C;.calkylsulfonyl C,salkylcarbonyl or
mono- or di(C;¢alkyl)aminosulfonyl;

R is hydrogen, hydroxy, amino, halo, C;alkyl, cyano, C.¢alkenyl, polyhaloC;_ealkyl,
nitro, phenyl, C;alkylcarbonyl, hydroxycarbonyl, C,.¢alkylcarbonylamino,
Cj-salkyloxy, or mono- or di(C;_salkyl)amino;

R3is hydrogen, C).¢alkyl, or C.¢alkyloxy;

when R? and R? are on adjacent carbon atoms, they can form the bivalent radical
—0-CH;-0O-; and



c) Internediates of fornula (11-b) may be prepared by
reacting an internediate of formula (11), wherein Q

wo sooa®id1yd - or et hyl oxycarbonyl (Cl.2al kyl), heECBEP2005/053612

referred to as 5 internediates of formula (I1-c),
with an appropriate acidic solution, e.g. hydrochloric
aci d, or basic solution, e. g 17_hydrogen brom de or

| t .
SO oy B30T e Bl pocatonyt
Cl_2al kyl CQ/>-ND (CH2), --N-(CH2) R~Y(II-C) R201
R3GrdNpé of 1ﬁ§e}«e¥tm efeNed (fdie bre kel %@ﬂl&tr re>ferre/d c(ﬂnboﬁiﬁis can be

pedsiied by o CBEFPP@EPF ﬁan{ﬁe gﬁﬁ{f%&?%ﬁiﬂc ”ﬁﬂzf sy 8 for

5 esthercompounds piformyld ). wi th t he appropriate
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car boxal dehyde of fornmnul a (V), in the presence of an

= B i ol Atplsncs e € prre oL by e YTt G st
as foamula I(B0 wath ae imgermrrdiateand 6drmulAQIIR G061 i Q 78l droxycarbonyl,
Pq[érgﬁ) 200340 36thee rmediste QL FGmu @”ﬁ igr&l:‘nce (@ appro R%rlate

c1fez &9\521{%111 fﬁ?wtﬁy %&bcml ldethh%( J%dﬁwﬂﬁ (RrPEaeidlﬁn@e e)

| nmanmohydenlilpgdd (EWEY and hbydrotyet HbenzatreagolofHOBT nilhareaction
(1 Jnaf %e f)'@i‘%nggd 1Bﬁ1%%§55%gcetb\f arbgécs(l&ng: tﬁ&hylmlﬁlg qﬁQ'SﬁEa%le%t)lvent,

for (X pr elnterrrE|ateo
f of F‘%a(T}W}leq\?Aﬁ‘ChB)r‘%‘ﬁ% é’é‘g 31 fyanappropri at e
reagent, such as a sodi um borohydride e.g. sodium
tetra«hydroborate in a qwtabl e3sol vent such as an

al co | /&N noI 2eikyl O R1 )(o\
>- N( / “Xn @ 2dl'k
RL \y

(i
(I1-b)

R3
] R r\—Y
EDC/HOBT O/ )k<:/>_ N (CHz)n —(CHy)— ./ \

S

1

(I1-a) R?

b) Intermediates of formula (II-a) may also be prepared by reacting an intermediate of
formula (VI) with the appropriate carboxaldehyde of formula (V), wherein t is an
integer with value 0 or 1, and when t is 0 then a direct bond is intended, in the presence
of an appropriate reagent, such as a sodium borohydride, in a suitable solvent such as
dichloroethane or methanol.



O\ />ND(CH2)n N-(CH2)mr / X ~~JJ (Il-c) R2 10
f) Internmediates of formula (Il-c) nmay al so be

w@e@parEesh by reacting an internmedi ate of for neABHEP2G)5/053612
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with an internediate of formula (XI) wherein Wis an
appropriate | eaving group such as, for exanple, halo,
e.g. fluoro, chloro, brono orjsiodo, or a sul fonyl oxy
radi cal su as nmet hyl sul f onyl oxy, 15 R3

4- et hyl ph leon xy and ghe |ike. The peaction

ca Bey med) i)ondyi mert @ajvef h as,
exanpie, Xal gi{g) met hafiol , et handl
2 hoxy- et hanol , propafVcD)I but anol &Ad t he Iskes ,an

et her, e.g. 4, 4 di oxane, 1 1' - oxybi spropane and '{‘he
like; a ketone 4- met hyI 2- pent anone; or

NN-dlmethyIforrra ‘\ce(u\«{tobe , acet n|tr|Ie
the like. Th p—&é 59;(@;1;) (@@gﬁe—é
as,” Tor exa an Hal kaM-xor h al kal i ne neta \

car bonate or ydrogen carbonate, e.g. triethylamn \R2
or sodi um carbonate, may be utili#E8 to pick up the
acid which is |iberated during the course of the

r ej‘l"rg&%{edlat%s %%Lxgulgﬂ;ﬁ Ll’)?}nag% gﬂgpar?ﬁp%%gcgfngtagmq%%@élata of,

t ofomléﬁﬂi)ewtwrren QléarterﬂrYbrpr ety loxyGaphpnive(( 1-eoHyd) n’é‘éeltl rﬁfened to as
r aterraddidief f(ﬁ‘ﬁhmal (Tre), Wiktean HPeolphitte aflaiy s610vHE Blig tiyidrach bk

gpc{ Qr %gol EPZ}Q}%?({%%ggg)mlde orls?dlgghf(ﬁémdeegn sgﬁt?lﬁg sélvent

r éfg @&alc@@#perfmslﬁi@n@lforpma%act ion mixture and, if
desired, the reacti on rray be carried out at an
i ncr easecb pr essure Cl_2al kyl N R@r\Y />-ND

(‘GHZI -/ (X)R'(XI) R2 ragv 0 C1_2al kyl

-NRl \ /) --NND ])12)-- -c) . R
In an|d Xcal |nterrred|ateso Ia
in ed]

(II-c) may be prepared by rearti ng an ate of
formula (XI1) vvlth an internedi ate of forrrula}(\ ),
wherein Wis an approprr ate | eavi ng group as ,

descri bed above. 2al N /~ RIRIR\Y \OR§;YN~
-(CH2)ri W+ N goerl\z«)@]‘“;_p TN Qi) 2l iy L ) \

(11-b) X

d) The intermediates of formula (II-c) may be prepared by reacting the carboxylic acid
ethyl ester of formula (IV) with the appropriate carboxaldehyde of formula (V), in the
presence of an appropriate reagent, such as a sodium borohydride e.g. sodium

tetrahydroborate, in a suitable solvent such as an alcohol e.g. methanol.



R OR3 Cl_2alkyl -NR r\Y \O\ />Nr(CH2)n
N(CH2)m X ~/ (Il-¢c) R2 15 The internedi ates of

wo eooalEasq VI) may be prepared by reacting the PCTI/EP2005/053612
intermediate of forrmula (VII) with piperidine in a
suitabl e solvent e.g. dichloronethane. 0 0 N -1I--
~1\j H/N(CH)n NH~\O/ Qi@ =N X (VIl) O
piperidine Oo, NH\ (VI) WO 2006/ 010750g3
PGT/, IZO 5/ 612 The i Rt er nedi at es of¥fornul a
(V1) Q—b HI Iﬁg/-a-P(CHf)t i

formJIa(VI )(Wlt nlntermedl eof for
in the presence of appidpriate reag‘énts su
N- (et hyl car boni m doyl ) - NN-di net hyl - 1, 3- pr opanedi am ne,
5 nonohydrochl ori de qu ) and

1- hydroxy-1H ben(ib?f‘ﬁ The rea’étl on rrp\jY

be performed ™n the dles ce’$ 01E’NE Qas(éj HogeN—dsHi \
triethylanmne, in a suitabié sol vent, dq'!al_chas, a NG
m xture of dichl oronmethane and tetrahydrotfuran. O O 2

110 ~lj X~ ND(CH2)d---NH 1\0 O 110, }{ + NHZ (VI11)
(111) O O EDC/HOBT O O H \ ~N~(CH2 o\ / X

(A fByan @‘EI‘“FﬂtV@yn@ﬁ ing¢ragdiges P%ﬁomylrla(li 8’ rrlfn) berﬁiS‘PaEf‘é by reacting
praapiegctdiae of éaadulanKIdnpwiththenpgdpidteinaimédaterof armla V), in

5 V"'t%é“%‘é‘é%néé” fglr:lgﬁgb;?rﬁa? Zl%e P &Hla"slagéd\{gm b%ﬁ;d?fdg Iélsoldﬁlm

tetrahydrofjorate in a suitable solvent such as an alcohol e.g. methanol.

e

C zalkyl (0]
)1\<: />_N<:>_ (C H2)n_// + HN—(CH)— / \

(X1V) XV) SHN R2

R3

6]
C l_zalky 1 —N Rl \—Y
|
— > \o)j\<\: X/>—N/\:>—(CH2),,—N—(CH2),H—'," /7
R

(II-c)

10
f) Intermediates of formula (II-c) may also be prepared by reacting an intermediate of
formula (X) with an intermediate of formula (XI) wherein W is an appropriate leaving
group such as, for example, halo, ¢.g. fluoro, chloro, bromo or iodo, or a sulfonyloxy
radical such as methylsulfonyloxy,

15  4-methylphenylsulfonyloxy and the like. The reaction can be performed in a reaction-
inert solvent such as, for example, an alcohol, €.g. methanol, ethanol,
2-methoxy-cthanol, propanol, butanol and the like; an ether, e.g. 4, 4-dioxane,
1,1’-oxybispropane and the like; a ketone, e.g. 4-methyl-2-pentanone; or
N,N-dimethylformamide, nitrobenzene, acetonitrile and the like. The addition of an

20  appropriate base such as, for example, an alkali or earth alkaline metal carbonate or
hydrogen carbonate, e.g. triethylamine or sodium carbonate, may be utilized to pick up
the acid which is liberated during the course of the reaction. A small amount of an
appropriate metal iodide, e.g., sodium or potassium iodide may be added to promote the
reaction. Stirring may enhance the rate of the reaction. The reaction may conveniently



internmedi ates of fornula (I1V-a), in the presence of
sodi um hydroxide, in a suitable solvent, such as

wo edosakoyelr of uran, foll owed by neutralizati on WCTEP2005/053612
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15

hydrochloric acid and 15 addition of sodium
carbonate O OO a00l11 -Nl1la M OH-NCH2)n NH2 + O
v~ X ~~// (Vl-a) (IX) 0 05.-N 10 HO\ , ---<~(CHA
WO 2006/ 010750 PCT/EP2005/05361§ﬂ1-%¥

%isa PP YPTRIFE 8 4 TVTR T PGB Eralpfrend the retlux
i nwerpmewrfactfebe eastioh avigtugtanil,g bdsirgly éhe reacaoremgelr @rried out at an
CeflbiefselPrekfi@d.r structure. This stereogenic centre may
be present in an Ror an S configuration. 5 The
conpounds of formula (I) as prepared in the
hereiMab e described processgs are geneﬁa&ly racem c
ntxﬁbnes f nti S, can b epgrated from
one anofhery f B@iﬁé‘é?@ﬁﬂﬁﬂﬁwn ﬁ%sg?é
procedur es. racem gy conpounds ofoﬁprnul EL_ may
be converted into the corresponding di ast er eoner Rkt
salt forns by reaction th a suitable chiral aci
Sai d diastereonemrgmaal f_Jns ar subsequantly \y
separated, for, 10 exa ﬁgi;}L NLL @)L &\<i::x
crystallization and the e are " berated \
there fromby alkali. An alternative naﬂnar of X0
separating the enantiomeric fornms of the conpounds of
formula (1) involves Iiquid chromatography using a
chiraI stationary phase Said pure stereochenically

ric far sQ be derived fromt

r 8§B 6‘??&inng T tegP%i?%Sc‘ifé ¢ ﬁi/ 7<) ‘%iir%er i’rEpaF ot hgreggting an
t hieteapaiizpof Breuls (AL Wiy af ntematediateadf SormptoWIHE dvhieteat W is an
t hepF PGtk 1Q9in g%%%s steriesees fically. Preferably if
a specific ereoi soner 1s desired, said conpound
woul d be syntheS|zed by stereospeC|f|c met hods of
pr@Bahation hese net hods wi | | a@vantageébely ﬁnploy
enant i ca pu rting+ | shit2Q
conmpounds 0O %#LN (I fhg phg§%§%33T|
accept abl e aC|d additionmsalts and &ter eoi 3
forms thereof have val uabl e pharnmacol ogi cal prop%rties
in that they have a hmstone deacetyl ase (HDAQ) R’
i nhi bitory effec@udﬁgh n rovi desRa nethoﬁ\
for inhibrtiag-the a or %7“6% )>0f~(Ct:lQJ.+B—(C \
25 transfornmed cells, nis i ng an effective e
anount of a conpound of the i nventi on. “&bnor mal
gromh of cells refers to cell growth independent of
nornal regul atory nechanisnms (e.g. |oss of contact

i hition) i.,s includes the inhibitign . tumur

lﬁteaadirtea. ?&E’t“lu&? %’y) RH RS maa&idmrwcar%fgg jntermicdiate of
t efbmuna(VId)i wittepiperidiat in @suigabtl/ sotventann gicboranatfancancer
cells, and indirectly, by inhibiting
neovascula&ization of tunours.

U J\C NC>—(CH2)n—NH 8‘

piperidine —
TN

(VD)

R2




30 This invention also provides a nethod for
inhibiting tunour growth by adm nistering an

webdoeo1d7s® anount of a conpound of the presentPCT/EP2005/053612
invention, to a subject, e.g. a nmanml (and nore
particularly a human) in need of such treatnent. In
particular, this invention pwovides a nethod for
inhibiting the growh of tunours by the adm nistration
35 of an effective anount of the conpounds of the
pr Bseiptermagiadestof Ermula Xt mey bopreparehisireacting pi intarmgdige of
| Nidfrilh €VIT) Rt af fi@eriRBiatel oS 1al(D), inUﬁEQ)rSS'éﬂé‘lef afftoftiate

adenocar ci.no incl u cel
RS TR A R o A IR R L) 2 R,
5 cam@tidmdmc}slmdﬁ: (EQC) st 1-bydaoryt - srgoiriapde FHMBT)eBhd rgaction
C arh§>i M&Bﬂam&ﬁh e pARe£ Q64 GJSQ 620 RGldEr808 /1105 §§t$l?le solvent,

ol orectal, carcin such for
s Tl s RES B S RS8R o adenoms).
prostate cancer i ncludi ng the advanced di sease,
hemat opoi ytumurs of Iynploid | i#/éqge (e.g. acute
| ynmphocy chguw WRRQ Bur tt's
| ynphoma) , f oi d ukenmas (f fpl e, rac %NH2
nyel ogenous | eukema 5 (AM)), thy fol I cdil ar
cancer, nyel odyspl asti't syndrome (NDSf, tunours of
nesenchynal origin (e.g. fibrosarcomas and D
r habdonyosar comas), nel anomas, teratocarcinonas,

neur obl ast onas, gllonaso benjgn tunmour of tlye skln
(e.g. EPREPRER oac ﬂ@‘\@w o
advanced breadt [cancert C|nona ovar

carci noma, bl adder carcinoma and e i dermal carci
10 The conpound according to the iWention may be sed

10 for other therapeutic purposes, for exanple a) the
sensitisation of tumours to radiotherapy b

adAieAmasiiaiesiof dorpla (VAMBanee Prepageshyirprytidan ln@rm‘m?éwﬂ fgpmula
be(t)oy\euh ghinichgeddte af foRfiulh (IVaOiREIOR' Bhydlogent hiFein refbddd to as

EEAAA0SANSR G it BERLAZ. FLOLARRUALES. A1cuiaol

arSPmemt jugh a%@trétyarqfvrﬁn,tfpléowqdw@nmtra@zam Aithihydrockjerig acid and
15 paldyitioh bf dodiusn capsopaicat i ¢ arthritis, ankyl osing

spondylitis and system c | upus erythenatosus; c)

i nhibiting smooth nuscle cell proliferatipn inc

vascul ar proliferative 20 disorders, atfrosc

and restengsis; d) treating inflammatory N

and dergal copdijtio uch as uIcerat|v '

R T
fonj tivi , hna ARDS

di s€ase, transpl ant reJethq uticaria, algxgrgic

dermatitis, al opecia areata, scleroderna exant hens,
eczemm, dernatony05|t|s 25 acne di abet es, systemc

| upus erythemat osi s, sa s di sease, nult ple
sclerosis, enphysema ro |s and ch O
bronchitis; e) treatljfon i ogi sCHelee eﬁ’ﬁ*neO Q

fibroids, dysf unct i onaI ut e | ne eedi ng and O

udi ng

endonetrial hyperplasia; f) treatiggyocul ar
vascul ari sation including vascul opathy affecting
retinal and



30 choroidal vessels; g) treating a cardiac
dysfunction; h) inhibiting i nmunosuppressive

weondioti7ems such as the treatnment of H V i nf eptT/BPENS/053612
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i) treating renal dysfunction; 35 j) suppressing
endocrine disorders; k) inhibiting dysfunction of
gluconeogenesis WO 2006/ 0107450 PCT/ EP2005/ 053612 -19
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appropriate substrate which, in turn catalyses a
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cerebrospinal fluid, blood, plasm, serum urine,

sputum saliva and the like. 35
This invention also provides a method for inhibiting tumour growth by administering

an effective amount of a compound of the present invention, to a subject, e.g. a
mammal (and more particularly a human) in need of such treatment. In particular, this
invention provides a method for inhibiting the growth of tumours by the administration
of an effective amount of the compounds of the present invention. Examples of
tumours which may be inhibited, but are not limited to, lung cancer (e.g.
adenocarcinoma and including non-small cell lung cancer), pancreatic cancers (e.g.

pancreatic carcinoma such as, for example exocrine pancreatic carcinoma), colon



In view of their useful pharnmacol ogi cal properties,

t he subj ect conpounds may be fornulated into various
w@basoeaosut i cal forms for adm nistrati on pur pOBEBEPAF/053612

2006/ 010750 PCT/ EP2005/ 053612 -20 To prepare the

pharmaceutical conpositions of this invention, an

effective amount of a particglar conpound, in base or
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spot-on or as an dintment. 30 It is especial ly

advagh dgeigs celigeslypiungios; t he af or ementi oned

phar RRGabitifRImm GNP iV ORaditiBnasRgahdiédmém biHI W

ease ofquglnlstratlon and uniformty of dosage.

Dosage "Unit Form as used in the speci fication and

cl ai Uh@m@ﬂﬁﬁ$éﬁém§ﬂom physically discrete units

35 SUItﬁbk@xﬁ§$ﬂgb&ﬁkﬂn&m§ﬁgﬁ§, each unit containing a
pred active ingredient,

te of
calcgﬁé@p%PWHh%ﬁgﬁﬁ@b EITEONRETFUY t her apeuti ¢ ef fect
in association 35 with the required pharnmaceutica
carrier. Exanples of such dosage unit forns are
tablets (including scored or coated tablets),
capsul es, pills, powder packets, wafers, injectable
sol uti ons or suspensions, teaspoonfuls, tablespoonfuls
and the like, and segregated nultiples thereof.

10
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the art could easily determ ne the effective anount

wo e@aid1so t est results presented herei nafter.PETIEP2005/053612
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general it is contenplated that a therapeutically
effective anount would be from0.005 ng/kg to 100
ng/ kg body wei ght and in parﬂpicul ar from5 0.005

ng/ kg to 10 propri at

1y e P B B MO b g8, s RRPE 8B fhology
or nor éhat gdsultkos e sognitivesinotsisr. |f@zteetamnltee$lvbﬁl@elt s'r\chsﬁagemut

the da 1y§allt£lm§éhlera@b@$ﬁ§roﬂams@£e§ ormul ated as unit

con in

and. 1 ustnE ey SRR for et <D et ol PeeEne
per uriepregfpmagrictyandipsidios anot her aspect of the
IO r eS ﬁﬁ tmﬂllmdﬁgﬁ hQ@RorRuseQianRldg ?%Péxa@lpl‘e'%&:ylbmyhkv [htefal

anot b her anticancer agent is envi saged,
espem atfPSfor use as a nedicine, nore specifically
i Nt be teptgwtspmat megkulepatophy.or rel at ed di seases. 15 For
the ty %&ﬁ@%he%ath&l@glé‘ @611\6%10%9 RdidabR @@trea&rﬁ@nt ‘B? %@Mﬂﬁﬁg
of the inventi nmay be advantageously enployed in
conbi n&t PG Wi ﬁgﬁtﬁe or more ot her medicinal agents,
rmreqpanlnancmggcﬂeyherapyth ot her anti-cancer agents.

| eshidfindfijoecRRcer agents are: - platinum
coor i nat1on conpounds for exarrpl e cisplatin,

car bdpI5EHNE PRSI SY 3a?t“i‘all1ma taxane compounds for
exan‘pl e paclitaxel or docet axel - topoi sonerase |

| YL b ﬁes%%ﬂvéi\ﬁo&@i@&s@é !’B@ %bxﬁp&ﬁﬁ?&f‘f&%li @)’ fo%s%“&@ Le

i rinot’ecan r t opot ras tor
suBfidee agpyellas J}‘Fd{ﬁ? Oégﬁ;s ;S?I‘}?P‘P‘{B‘g% o TRl oL &%9( F}\‘?é%anf‘ pture “ofa
exadtiidaement fopwsitide oxx ornemne @iae awyve ﬁﬁntionadh tonditionmur
vinca al kal oids for exanple vinblastine, vincristine
or VI norel bine; - anti-tunour pucl eoside derivatives

f ofh eéﬁrgﬁﬁ.}ngs ol ﬁopﬁlgil g rtlgd?hpnnagg%? Ya5cetably acid addition salts and
C aypeaiidoaietin érms tletdoy tathangvadugbletdaghotio papertics inaly@nhey can be
mtﬁ&ﬁfoggé%écnﬁlg bf f&éﬁ%ﬁ?g%ﬁ{ﬁ@rﬁ &1‘81g1cé‘1¥&h}589 BATARY REecting

ora uci car nmust
arfi MeASHERE FhefpmtiaR 9td qwlq}&erw&se ?\L@évgﬂqd&on@szwe a HDAC.

daunor ubi ci n, doxorubicin, idarubicin or

m”[thg)ﬂ%l:tf I’b@ 1dent11?ﬁ1§gmé'ﬁmd§ @egldds@ §OIB;Z ungm%@labelled with

trastuzu en recep tor nt ag oni sts or
s éPl@Htrﬁg\aéené%%% e lpéef@mSo?nZﬁ%m ﬂH?IS?CémeB‘?Stané?@aWﬁP‘é’us
t anbstirkeetc t Examiplck efithe radicdompis malede PSP adekandr*C. Enzymes

r aa!ré)ﬁgluglgnrﬁ de%%tectagir %g@&ﬁ&é‘ubﬁ]m ﬁl %8 El&éﬁy gln)sl?eﬁf Wthh in turn

exenest
dicPRbsert 4emah1§ r%ag%?ﬂ Fxamples thereobiehvs. der exe/mplsmeﬁ D
andlat@ebitdaye] ketag icbsidedeadivdling ﬁhosbha@@sk,l pREpxageing nfdRAVBA)

S P AR P PRI T BB B e

péqr/ egpxgg@@gg%igmno nvatlves luciferin, aequorin and luciferase.

Biological samples can be defined as body tissue or body fluids. Examples of body
fluids are cerebrospinal fluid, blood, plasma, serum, urine, sputum, saliva and the like.

In view of their useful pharmacological properties, the subject compounds may be
formulated into various pharmaceutical forms for administration purposes.
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t he ubi quitin-proteasone pathway for exanple Vel cade;
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Pl GO D5aE A5y BTG ALY fling, agent
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c oqﬁiﬁtswes Q0100 FBISE #igni P?élydﬂ%ter@w §Eect dphe pleiy. Said additives may
c om¢ililateUtheadmifisidtiop iy ik okif gh D@ mayce@iptiil @stprepatikythe desired

R bR Rt b g R R O RS 5o
oftr@ﬁf@nﬁﬁrpétchr%@rst)(éﬂlOagfémfém@l%‘h as the nitrogen
mustards and the nitrosoureas, the active alkylating

m)llt 1estelcpeesl.aﬁ reltre]leerogg ?Oqormulaté: % fa? f ! er 18r9erar§)hmmaceutltcal
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al kb @d initGo MY ANIsEd RItBe paafeatioh aﬁd aalﬁis WeRirt BRrs to physically

f ucHsdc?ertTgEr}lt%lsulg%Fe 13 rl]ﬂn nr? dgsggecsegacﬁ un1¥v<‘:ontaln1ng a predetermined quantity
of active ingredient, calculated to produce the desired therapeutic effect, in association
with the required pharmaceutical carrier. Examples of such dosage unit forms are
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,
injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and

segregated multiples thereof.



5 cell proliferation in particular DNA synthesis and
cell division. The capacity of alkylating agents to

wo edoenieese with DNA function and integrity in PEPEP1095/053612

5

10

15

20

25

30

35

proliferating tissues provides the basis for their
therapeutic applications and for many of their toxic
properties. 10 The term "ant iyjtunour ant hracycline
derivatives" conprise antibiotics obtained from the
fungus Strep. peuticus var. caesius and their
deithsatskilleisip tistvat oo ldepasilyaldtenyink theiefigetave atettdopcthe test results
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Spg&i cﬁds&éetf}!nﬁ o the extracellular donmain of the HER2
receptor. 20 Many breast cancers have estrogen
receptors and grow h of these tunours can be
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n Y
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receptor (ER). Selective estrogen receptor nodul ators,
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and ovadri an androgens one
t est ost®AAYNt 0 30 estrogens (estrone and estradiol)
by the t@faﬁﬂ&imnmzymmbn padftieherdkethiesues.

Estr 0932520915%3{&%9} 4[181%%4‘ Clﬁgilg c nfg&ﬁé'ﬁl? r%ﬂ?)nh@sl i 8J[amg

i nacti lve
for sorfENgierat ARlRBYEsIEal pat| ents with
h or MonaostePaREeIl iflifRsd suck Anmetumdir pblephyBétoxin derivatives for

"ant i es%h[ﬁg @@to?&?&torténf’po%'ﬁ?d herein to include not

only es agoni sts and sel ective
est r ogeftitEppvEIca 'nlisdmdaf% @&armle vigblagingroRegisrseor vinorelbine;
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PCT/EP%Q@ L § 23612 -24 The term"differentiating
agent s’ nconpass conpounds that can, in various ways,
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Retlnoﬂ@ﬂd@@doh@ﬂaﬁmﬁmgnlblock|ng agent s (RANBA s) 5
I ncr eaeER N @ibeMH& for @cfamﬁlédﬁgﬁﬂﬁl‘}b% retl n0| c acids by
inhibiting the to cat ab
ot | nor kel BEP RS PO R ar e ARG E
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genes | assSocCl I vatl on
oS et T bR o R A Shgotism
blocking agents (RAMBA) for example accutane;
- DNA methyl transferase inhibitors for example azacytidine;
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expression. The term "kinase inhibitors" conprises
potent inhibitors of kinases that are involved in 15
cel | cycl e progressi on and prggramred cell death
(apopt JThe term "farnes ansfe ase i.nhi bi
RS T A R S e e
pr eventfahesyheagsftrase inhibigdrs;Ras and ot her intracel | ul ar
prot ei rbﬁlerﬁwm%gorsbeen shown to have effect on

I f. d I Th
o har A RSBl e e

to: - cembdisyl ates for exanple butyrate, cinnamc
acid, 4-phenylbutyrate or valproic acid; - hydroxam' c

ds f or .exanpl e subero roxam c_aci
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hytEﬁeBxam c aci ds, t rapoxi n- hydr oxam c acid anal ogue
R306465 and rel ated benzoyl - and heteroaryl -
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5 For the treatnent of cancer the conpounds accordi ng

to the present invention may be admnistered t
pathicdrn "sampfediesip FRBPABEY é5 useﬁ iR AH EAPRAYD t%uﬁ are related to
i ror defiiatlifom thé paratticahptothecite@nsoundmihihiga wadi-atdloble alkaloid
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aritpng HDAC i nhi bitor according to the i nvention. 15

The present invention also relates to a conbination

a orteCHnn%ntE 9unt10rl]1§v il zﬁfggl&gsn’ 1£ ed V5 1ndlc£}e compounds that are related

to or derived from extracts of the periwinkle plant (Vinca rosea).

The term “alkylating agents” encompass a diverse group of chemicals that have the
common feature that they have the capacity to contribute, under physiological
conditions, alkyl groups to biologically vital macromolecules such as DNA. With most
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inhibiting the growth of tunmour cells. 20 The present
invention also relates to a nethod of inhibiting the
growth of tunour cells in azhuman subj ect V\,hi ch
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to 2 ng/n2 , and for vinorel bine in dosage of about
10 to 30 ng/n2 per course of treatnent. The
antl -tunmour nucl eosi de derivayive is advantageously
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the other nedicinal agent and the HDAC i nhibitor
together wth one or nore pharmaceutical carriers. W
2006/ 010750 PCT/ EP2005/ 0536125.-28 The present
invention also relates to a combination according to
the invention in the formof a pharnmaceuti cal
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and MpS™4 (0.5g) in MeOH (80nl) was stirred and

r eFiyineentipn further evides,a meteas! fonishibiing she abapmmberowth of cells,
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achieved. It will be appreciated that the preferred method and order of administration
and the respective dosage amounts and regimes for each component of the combination
will depend on the particular other medicinal agent and HDAC inhibitor being
administered, their route of administration, the particular tumour being treated and the
particular host being treated. The optimum method and order of administration and the



35 and the solvent was evaporated, yielding 4.3g (90%
of intermediate 1. WD 2006/ 010750 PCT/ EP2005/ 053612
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In aration o

25 | Apgpes square meter (mg/m ) of body surface area, partlcularly for vinblastine in a~
dosage of about 3 to 12 mg/m?, for vincristine in a dosage of about 1 to 2 mg/m*, and
for vinorelbine in dosage of about 10 to 30 mg/m® per course of treatment.

The anti-tumour nucleoside derivative is advantageously administered in a dosage of

30 200 to 2500 mg per square meter (mg/m?) of body surface area, for example 700
t0o1500 mg/mz, particularly for 5-FU in a dosage of 200 to SOOmg/mz, for gemcitabine
in a dosage of about 800 to 1200 mg/m? and for capecitabine in about 1000 to 2500

mg/m” per course of treatment.

35  The alkylating agents such as nitrogen mustard or nitrosourea is advantageously
administered in a dosage of 100 to 500 mg per square meter (mg/m”) of body surface
area, for example 120 to 200 mg/m®, particularly for cyclophosphamide in a dosage of
about 100 to 500 mg/m2 , for chlorambucil in a dosage of about 0.1 to 0.2 mg/kg, for
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In view of their useful pharmacological properties, the components of the combinations

according to the invention, i.e. the other medicinal agent and the HDAC inhibitor may
be formulated into various pharmaceutical forms for administration purposes. The
components may be formulated separately in individual pharmaceutical compositions

or in a unitary pharmaceutical composition containing both components.

The present invention therefore also relates to a pharmaceutical composition
comprising the other medicinal agent and the HDAC inhibitor together with one or

more pharmaceutical carriers.
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a) Preparation of intermediate 1 O/\Hm
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A mixture of 2-[4-(aminomethyl)-1-piperidinyl]- 5-pyrimidinecarboxylic acid, ethyl
ester (0.0114 mol), 1-methyl-1H-indole-3-carboxaldehyde (0.017 mol) and MgSO4
(0.5g) in MeOH (80ml) was stirred and refluxed for 15 hours, then cooled to room

30  temperature. Sodium tetrahydroborate (0.018 mol) was added portionwise. The mixture
was stirred at room temperature 5 hours, poured out into water and extracted with
EtOAc. The organic layer was separated, dried (MgSO,), filtered, and the solvent was
evaporated. The residue (6.6g) was purified by column chromatography over silica gel
(15-40um) (eluent: DCM/MeOH/NH4OH 94/6/0.5). The pure fractions were collected

35 and the solvent was evaporated, yielding 4.3g (90%) of intermediate 1.
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0. 442% (2299 of internediate 13, nelting poin
A mixture of 2-]4-(aminomethyl)-1-piperidinyl]- S-pynrmdlnecarboxyhc acid, ethyl

ester (0.0072 mol) in THF (40ml) and sodium hydroxide 1N (40ml) was stirred at room
temperature overnight. Hydrochloric acid IN (40ml) was added. The mixture was
stirred for 10 minutes. Sodium carbonate (0.0216 mol) was added. The mixture was
stirred for 10 minutes. 1-[[(9H-fluoren-9-ylmethoxy)carbonyl]oxy]- 2,5-
pyrrolidinedione (0.0072 mol) was added portionwise. The mixture was stirred at room
temperature for 6 hours, then cooled to 0°C and acidified with hydrochloric acid. The
precipitate was filtered, washed with diethyl ether and dried, yielding 4.1g (100%) of
intermediate 4.
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(0.0034 nol) and N-ethyl -N(1-nethylethyl)- 2-
propananm ne (0.0038 nol) in DMSO (20ml) was stirred at
50C for 15 hours, then 25 caoghed to roomterrperature
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r
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exiiqﬂad elidr. Whe pre¢ipitate Whﬁeﬁltﬂr@aﬁf ad|daipdryiajding 0. é&)@frlaﬂewdlate

drg, glgltlelg/g§g4929 ¢iltered, and the solvent was

e\@?g rtn ’36 gtdye(l 3g) was purified byc
c ORIV yemediteet | ca (15- @eh

DCM MeOH NHAOH 95/5/0.1). T Uy e [T nadt+ond
collected and the soI vent was evaperat ed, yiellding

0. 38g of internedi 16.
A mixture of intermediate 6 (O 0009 mol) and 5-chloro-1H-indole-3-carboxaldehyde

(0.0012 mol) in 1,2-dichloro-ethane (30ml) was stirred at room temperature overnight.
Tris(acetato-a—O)hydro- borate(1-), sodium (0.0013 mol) was added portionwise. The
mixture was stirred at room temperature for 4 hours, poured out into water/NaOH 3N
and extracted with DCM. The organic layer was separated, dried (MgSOy), filtered, and
the solvent was evaporated. The residue (0.5g) was purified by column chromatography
over silica gel (15-40pm) (eluent DCM/MeOH/NH4OH 93/7/0.5). Two fractions were
collected and the solvent was evaporated, yielding 0.07g (16%) of intermediate 7.

Example A3
a) Preparation of intermediate 8 O/\O”
N\ N.
04

~_O
O
A solution of 2-(methylsulfonyl)- 5-pyrimidinecarboxylic acid, ethyl ester (0.094 mol)
in acetonitrile (40ml) was added at 10°C to a suspension of 4-piperidinemethanol

(0.086 mol) and potassium carbonate (0.172 mol) in acetonitrile (200ml) under N,
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THE (1 OM) was stirred at roomtenperature for 72
hours, poured out into water and extracted with
Et OAc. The organic | ayer was.awashed with water, dried
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evaporat ed. The residue was crys d from DI PE
The precipitate was filtered o d dried, yielding
IOg (659 of internediate 45. b,) Preparation of
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The precipitate was filteredth@ Ad dried, yielding
0.99 (86% of internediate 46,° nelting point:150C. c)
Pr e padttade o0 tediedint or e ti%aha), MmethiN- #Dindole-3-ethanamine (0.0172

mol) and potassium carbonate (0.0344 mol) in acetonitrile (180ml) was stirred and
refluxed for 24 hours, poured out into water and extracted with EtOAc. The organic
layer was separated, dried (MgSQOy), filtered, and the solvent was evaporated. The
residue (8.5g) was purified by column chromatography over silica gel (70-200um)
(eluent: DCM/MeOH/NH4OH 98/2/0 to 97/3/0.1). The pure fractions were collected
and the solvent was evaporated, yielding 1.25g (20%) of intermediate 10.

d) Preparation of intermediate 11 A/&@
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A mixture of intermediate 10 (0.003 mol) and sodium hydroxide (0.006 mol) in EtOH

(80ml) was stirred and refluxed overnight, then cooled to room temperature and the

solvent was evaporated till dryness, yielding 1.3g (100%) of intermediate 11, mp.

>260°C.
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roomtenperature and evaporated. 20 The residue was
taken up in diethyl ether. The precipitate was
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layer was separated, dried (MgSQy,), filtered, and the solvent was evaporated. The
residue (2.2g) was purified by column chromatography over silica gel (15-40pm)
(eluent: DCM/MeOH/NH4OH 96/4/0.2). The pure fractions were collected and the
solvent was evaporated, yielding 0.442g (22%) of intermediate 13, melting point
238°C.

b) Preparation of intermediate 14 «/ﬁ—\'@
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A mixture of intermediate 13 (0.0025 mol), (2-bromoethoxy)(1,1-
dimethylethyl)dimethyl- silane (0.0034 mol) and N-ethyl-N-(1-methylethyl)- 2-
propanamine (0.0038 mol) in DMSO (20ml) was stirred at 50°C for 15 hours, then
cooled to room temperature, poured out into ice water and extracted with DCM. The
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A mixture of intermediate 16 (0.0011 mol) and tetrabutylammonium fluoride (0.0032
mol) in THF (10ml) was stirred at room temperature for 72 hours, poured out into
water and extracted with EtOAc. The organic layer was washed with water, dried
(MgSO0y), filtered and the solvent was evaporated, yielding 0.5g (88%) of intermediate
17.
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A mixture of intermediate 46 (0.002 mol) and sodium hydroxide (0.008 mol) in EtOH
(60ml) was stirred at 60°C overnight, then cooled to room temperature and evaporated.
The residue was taken up in diethyl ether. The precipitate was filtered off and dried,
yielding 0.6g (67%) of intermediate 47.
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at roomtenperature to a mxture of internedi ate 56
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| apger was separated, dried (MgSO4), filtered, and the
sol vent was evaporated. The residue (1.7g) was

purified by colum chromatography over kronasil

( Bxampl9)Aq el uent: DCM MeOH NH3OH 98/2/0.1). Two
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A solution of 2-chloro-5-pyrimidinecarboxylic acid, methyl ester (0.033 mol) in DCM
(80ml) was added at room temperature to a solution of 4-piperidinemethanol (0.066
mol) and N-ethyldiisopropylamine (0.083 mol) in DCM (100ml) under N, flow. The
mixture was stirred at room temperature for 3 hours and 30 minutes, poured out into ice
water and extracted with DCM. The organic layer was separated, dried (MgSOy),
filtered and the solvent was evaporated. The residue was taken up in pentane. The
precipitate was filtered off and dried, yielding 7.88g (95%) of intermediate 49.

................................................... ~
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DMSO (0.058 mol) was added dropwise at —78°C to a solution of ethanedioy]
dichloride (0.0278 mol) in DCM (50ml) under N, flow. The mixture was stirred for 15
minutes. A solution of intermediate 49 (0.023 mol) in DCM (200ml) was added
dropwise. The mixture was stirred at —78°C for 1 hour and 30 minutes. Triethylamine
(0.118 mol) was added dropwise. The mixture was stirred at —78°C for 1 hour, poured
out into water and extracted with DCM. The organic layer was separated, dried
(MgSOy), filtered and the solvent was evaporated. The residue was crystallized from
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m nutes. Water was added. The 'gture was extracted

with DCM The organic | ayer was "Separated, dried

(MgS¥), filtered, and the sol vent N r-at ed.

The residue (14g) was purified by colum
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HOBt (0.0019 mol) then EDC (0.0019 mol) were added at room temperature to a
solution of intermediate 52 (0.0009 mol) and O-(tetrahydro-2 H-pyran-2-yl)-
hydroxylamine (0.0019 mol) in DCM/THF (130ml). The mixture was stirred at room
temperature for 48 hours, poured out into water and extracted with DCM. The organic

resi due

layer was separated, dried (MgSOy), filtered and the solvent was evaporated. The
residue (0.93g) was purified by column chromatography over silica gel (15-40pm)
(eluent: DCM/MeOH/NH4OH 97/3/0.1). The pure fractions were collected and the
solvent was evaporated, yielding 0.155g (33%) of intermediate 53.
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A mixture of intermediate 55 (0.0003 mol) and sodium hydroxide (0.03g) in EtOH
(15ml) was stirred at 80°C for 6 hours, then evaporated till dryness, yielding 0.16g
(100%) of intermediate 56.



sol vent was evaporated. The residue (0.385g) was
crystallized from CH3CN di et hyl WO 2006/ 010750
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filtered off and dried, yielding 0.084g of
internediate 65, nelting point 179C. Exanple A 10
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| fonyl)- 5epyrim di necarboxylic
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was added at roomtenperatu tosa! Lon of
4-pi peridinyl- carbamc acid, 1,1-dinethyl ethyl ester
(0.078 nol) and potassium carbonate (0. 156] in

acetonitrile (120m) under N2 flow. The i XtU? s
stirred at room tenperature overnight, poured out
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separated, dried (MySH), filtered, and the solvent
Was SRR at ed, yiel ding 5.5g (98% of internediate

67. Exa Pr.e atlon of nt er nedi ate 68. 20
SEAPTRE n{’%ff‘? létewa?aﬁjml ) was added at OC
to a solution of 2-nethyl- 1H-|n -3-acetic acid,
ethyl ester (0.0046 nol) in THE (10m) lurider. N2 fI ow.
The mxture was stirred at roomtenperatuY'e\ﬂ_g@
hour. | odo- ethane (0.006 nol) was added. The nfxture
was stirred at roomtenperature for 18 hours and
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was purified by column chromatography over kromasil (15-40pm) (eluent:
DCM/MeOH/NH30OH 98/2/0.1). Two fractions were collected and the solvent was
evaporated yielding 0.265 g of intermediate 58 and 0.57g (17%) of intermediate 10.
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A mixture of intermediate 58 (0.0006 mol) and sodium hydroxide (0.0012 mol) in
EtOH (30ml) was stirred at 80°C overnight, then cooled to room temperature and the

HO

solvent was evaporated, yielding 0.26g (100%) of intermediate 59.



b) Preparation of internediate 69 I~/o i A solution
of diisobuytlalum nium hydride in toluene (0.0045 nol)

wor®eaddsd dropwi se at -78C to a solution of PCT/EP2005/053612
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internediate 68 (0.003 nol) in DCM (15nl) and
1, 2-di mret hoxyet hane (15m ) (nol ecul ar sieves: 3
angstron) under N2 flow. The39m xture was stirred at

Q guenched th HC13N and
ex??%eg%ratog' -I'}"H‘Frﬁie %The 0 %}Er was washed
with water, dried (MSH), re sol vent
was evaporated till dryness, y| el di ng >100% . of
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O NO\ Titanium (1V) ethoxide (0.0023 nol) was d
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|ntermsd| ate 70. reparation of |ntermsd| ate 71_ HO |

~E¥ampPpe N1 ~ HNa A mixture of intermediate 70
( I n iym hydrOX|0de (0.0009 nol) in
Et%%ﬁlg Eﬂ tﬁ&f\lﬁges '§ llgérgrgfd at kni ght, then cool ed

(1009% of intermediate 71. e) Prepar on _of
I nt er medi ate 72 0 0 HalN N -~ \/ N N/H EDC (0.0007

adde
s GBF e s aosfl okt Bin huShof QBeiod iy oh el
t mic)ih PCMT HOmOGE0D firot. JThe mi-DONNRSEUetfim )5 minutes. A
solution of intermediate 8 (0.051 mol) in DCM (200ml) was added. The mixture was
stirred at —78°C for 1 hour and 30 minutes. Triethylamine (0.26 mol) was added

dropwise. The mixture was stirred at —78°C for 15 minutes, then brought to room

to roomtenperature and evapo ,@&@:‘:I di ng 0. 2g

temperature for 2 hours and 30 minutes. Water was added. The mixture was extracted
with DCM. The organic layer was separated, dried (MgSOy), filtered, and the solvent
was evaporated. The residue (14g) was purified by column chromatography over silica
gel (20-45um) (eluent: cyclohexane/EtOAc 70/30). The pure fractions were collected
and the solvent was evaporated yielding 7.6g (57%) of intermediate 61.
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Sodiumcyanoborohydride (0.049 mol) and acetic acid (0.034ml) were added at room

temperature to a solution of S-chloro-1-methyl- 1H-Indole-3-ethanamine (0.031 mol)
and intermediate 61 (0.034 mol) in MeOH (700ml) under N flow. The mixture was

stirred at room temperature for 24 hours, poured out into potassium carbonate 10% and



under N2 flow. The m xture was stirred at room
tenperature for 15 m nutes. O-

w@ e@boaitydr o- 2H pyran- 2-yl ) - hydroxyl anm ne (0. BODBP200$/)53612

10

15

20

was added. The mi xture was WO 2006/ 010750
PCT/ EP2005/ 053612 -43 stirred at roomtenperature for
72 hours, poured out into watgr and extracted wth
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acetonitrile. The precipit ati€ f| | tered off Cand

dried, yielding 0.43g (61 % of N| @f\/ i at
rreltlng poi nt 122C. bj Preparation |ate 74

HOIl ~Ni " NNI H~ONa A mxture of int di ate
73 (0.0015 nol) and sodi um hydroxi de (0.006 n‘oI)Nhn

Et Qﬁﬁm\%{% C(f%g{ﬂelﬂ)edi\ﬁ@%?) 8. 06326001 5 Jo@ﬁh%ﬁﬂ)lx{]a?g? r@é i(;slqgk{lgm

7 AR08 36 P s spnbstiol? b 1 ool tgyroom terperature

Prasdarkat upim déthylretter. rfbd ipeecpitatd wWas Glter®d Off khd dried, yielding 1.57g
(99%) of intermediate 64, melting point > 260°C

U %é&o

EDC (0.0064 mol) and HOBt (0.0064 mol) were added at room temperature to a
solution of intermediate 64 (0.0032 mol) in THF (160ml) and DCM (160ml) under N,
flow. The mixture was stirred at room temperature for 30 minutes. O-(tetrahydro-2H-
pyran-2-yl)- hydroxylamine (0.0064 mol) was added. The mixture was stirred at room
temperature for 3 days, poured out into water and extracted with DCM. The organic
layer was separated, dried (MgSQy), filtered and the solvent was evaporated. The
residue (2.77g) was purified by column chromatography over silica gel (15-40pum)
(eluent: DCM/MeOH/NH4OH 97/3/0.1). The pure fractions were collected and the
solvent was evaporated. The residue (0.385g) was crystallized from CH3;CN/diethyl



NN 1 HIwW N/O0 HOBt (0.003 nol) then EDC (0.003
nol ) were added at roomtenperature to a solution of

wo edoeonesd at e 74 (0. 0015 nol) and PCT/EP2005/053612

10

15

20

25

O (tetrahydro-2H pyran-2-yl)- hydroxylam ne (0.003
nmol) in THF/ DCM (200nml) under N2 flow. The m xture was
stirred at room tenperature4ior 48 hours, poured out

nt er and extracted w th. A..Th ic 5 |
wetfee Bl B GRS TR died eighed R A amedi BV 6
sohe¢leng paiets 78%apor at ed. The residue (1.1g) was
purified by colum chromatography over silica gel
( je! Hent DCM MeOH/ NHACH 95/5/0.5). The pure

re collected and the sol vem'H was
evar?mpataamofl’m@m@&tej@@ (0.24g) wa %ﬁ(by col umm
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DCM MeOH NHAOH 95/5/0.5). The. exfracti ons were
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sadf mmdhny@lrynedmng 0498639 b intenm EWkEe (6, rheiting poird ¢ 60°K2

fI ﬁﬁo%?ﬂht@ﬁﬁed%ﬁsu rred at roo erature for
fiour and 30 [ NUTes.  1-i odo 20 e (0.034 nol)

vvas added. The m xture was stiored~at roomtenperature
for 1 hour and 15 m nutes. Sat rated NaCl was added.

T X1t extracted e or
o LRt s e R R Pt » ST SR AR g22s
anmael} D CMdl 10sm). The siixtvpes amedi at yaogi fdmngamregfgr bt hours,
It hrﬂoelreaedﬂ iffoSvafef and Basﬁﬁearvev%t@gacs%a% fx(%edte dhé RSl Wab

e.n

oty G ye TBe SieiBe I G5 SR, Ane RO, fiered, and the

| mpbpmsavmra?@ yielding(5.39 (PBYA) ofi intetmediatf 67. nt er nedi at e
77 (0.068 nol) and hydrazi ne, nonohydrate (0.068 nol)

' bxample A11
a) Preparation of intermediate 68 [
°\

Sodium hydride 60% in oil (0.0069 mol) was added at 0°C to a solution of 2-methyl-

1 H-indole-3-acetic acid, ethyl ester (0.0046 mol) in THF (10ml) under N, flow. The
mixture was stirred at room temperature for 1 hour. Iodo- ethane (0.006 mol) was
added. The mixture was stirred at room temperature for 18 hours and poured out into
EtOAc and saturated NaCl. The organic layer was separated, dried (MgSOy), filtered
and the solvent was evaporated till dryness. The residue (1.1g) was purified by column
chromatography over silica gel (15-40um) (eluent: cyclohexane/EtOAc 80/20). The
pure fractions were collected and the solvent was evaporated, yielding 0.73g (65%)of
intermediate 68.
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Et OH (60m) was stirred and refluxed for 1 hour,
poured out into water and extracted wth DCM The
f PCT/BPO5/053612
and the solvent was evaporated, yielding 3.53g of
internediate 78. This product was used directly in 5
the next reaction step. d)_Preparation_ of

(0. 0167 nol ) were added at benperature to a
solution of internediate 61 (O 7 nmol) and
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, d i ethylam ne 15
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hours, poured out into ice water and exiwacf ed with

Et OAc. The organic |layer was washed with wategr, dried
filtered and the sol vent was evapor at ed. The
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of internediate 82 0O O\%

A mixture of intermediate 70 (0.0004 mol) and sodium hydroxide (0.0009 mol) in
EtOH (30ml) was stirred at 60°C overnight, then cooled to room temperature and
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EDC (0.0007 mol) and HOBt (0.1g) were added at room temperature to a solution of
intermediate 71 (0.0004 mol) and triethylamine (0.0009 mol) in DCM/THF (40ml)
under N; flow. The mixture was stirred at room temperature for 15 minutes. O-

ate..79 0O- -HN
So tﬁ;re a“?‘r%g P%Wl%it‘e}t%ég' (0. O@%ﬁl and acetic acid

evaporated, yielding 0.2g (1 00%) of intermediate 71.

(tetrahydro-2 H-pyran-2-yl)- hydroxylamine (0.0009 mol) was added. The mixture was



oo HNN NEDC (0.0038 nol) and HOBt (0.0038 nol)
were added at roomtenperature to a 5 solution of

wo edoeonesd at e 81 (0.0019 nol) in THE (100m ) apdci/BE05/053612
(100m ) under N2 flow. The mxture was stirred at
roomtenperature for 30 mnutes. O (tetrahydro-2H
pyran-2-yl)- hydroxylam ne (30038 nol) was added. The
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evaporated, yielding 0.114g of internedi ate 82.

I 4 a) Preparation_of internediate. 83 HO I N
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cooled to roomtenperature and “&vapoyated till

dryness. The residue was taken up i Fattyet her .
The precipitate was filtered off and dried;<yi el ding
1.18g9 (78% of internediate 83, nelting poi > 260C.
b) Preparation_of internmediate 84 HI \~ C 1,0 HNN

EDC (0.0052 nol) and HOBt (0.0052 nol) were ‘added at
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7" Na
A mixture of intermediate 73 (0.0015 mol) and sodium hydroxide (0.006 mol) in EtOH
20 (90ml) was stirred and refluxed for 8 hours, then evaporated till dryness, yielding
intermediate 74.



col l ected and the sol vent was evaporated, yielding
0. 625g of internediate 84. This 5 product was used
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Preparation of internediate 85. NHZ N1 N N O
4- Pi peri di nenet hanam ne (0.65 nol) and potassi um
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A solution of intermediate 76 (0.017 mol) in DMF (19ml) was added dropwise at room
temperature to a suspension of sodium hydride (0.034 mol) in DMF (11ml) under N,
flow. The mixture was stirred at room temperature for 1 hour and 30 minutes. 1-iodo-
propane (0.034 mol) was added. The mixture was stirred at room temperature for 1
hour and 15 minutes. Saturated NaCl was added. The mixture was extracted with
EtOAc. The organic layer was washed with water, dried (MgSQOy), filtered, and the
solvent was evaporated, yielding 4.9g of intermediate 77. This product was used
directly in the next reaction step.
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for 4 hours. The sol vent was eva til a
2006/ 010750 PCT/ EP2005/ 053612 -49 d [ i ng
i nternmedi ate 90. This product was used dl)ectly in the

NeXhnift SR medih&R9 (0.0028 mol), iodo-ethane (0.0056 mol) and triethylamine
(0.0085 mol) in DMF (60ml) was stirred at 50°C for 7 hours, poured out into ice water
and extracted with EtOAc. The organic layer was washed with water, dried (MgSOz),

filtered and the solvent was evaporated. The residue (1.8g) 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 1.1g (78%) of
intermediate 80.

) .Na

A mixture of intermediate 80 (0.0022 mol) and sodium hydroxide (0.0088 mol) in
EtOH (100ml) was stirred and refluxed for 6 hours, then stirred at room temperature
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0.035g (25% of internediate 93. WO 2006/0 (1175q\I

PCT/ EP2005/ 053612 -50
A mixture of intermediate 62 (0.0034 mol) and sodium hydroxide (0.0134 mol) in

EtOH (150ml) was stirred at 80°C for 3 hours, then cooled to room temperature and
evaporated till dryness. The residue was taken up in diethyl ether. The precipitate was
filtered off and dried, yielding 1.18g (78%) of intermediate 83, melting point > 260°C.

b) Preparation of intermediate 84 E;I/O j\C
/I\ \/\Eé

EDC (0.0052 mol) and HOBt (0.0052 mol) were added at room temperature to a
solution of intermediate 83 (0.0026 mol) in THF (120ml) and DCM (120ml) under N,
flow. The mixture was stirred at room temperature for 30 minutes. O-(tetrahydro-2H-
pyran-2-yl)- hydroxylamine (0.0052 mol) was added. The mixture was stirred at room
temperature for 6 days, poured out into ice water and extracted with DCM. The organic
layer was separated, dried (MgSQ,), filtered and the solvent was evaporated. The
residue (2g) was purified by column chromatography over silica gel (15-40pum) (eluent:



Table F-1 lists the internmedi ates that were prepared
according to one of the above Exanples. Table F-1
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[ ﬁiq]om/aﬂp(lo ) ld%ﬁte D@MM%OP@‘@H@@%MM )/ THe plite fHadtions' V\Nre

| nprodunt whQgseBxiredtiA3] thhlaext Irembnmmtepll Ex. [A3]: np.
>260C NI/ | N NH Nay NDF~~ OO .... ........
........... Interm12; Ex. [A3]; mp. 154C Interm 13
ExE—’“’[ﬂlE’i‘aA—lin.ZBSCINIINI~ |~NN<rjXNN_/ou

.................... /Y

............................ nterm T14; Ex. [A4]
Ney.-p|atigihéhetlanamRe-(0. Bﬁﬂﬁ)l)un otMNsturm cafbohaté (% g) efe dikreMid

H ac(e)tonltrlle NlOgO l&<anad t]gen a sohlltlon of ?(metl?ylsu]fonyl) 5-

dropw1se at room temperature over 1 hour. The reaction mixture was stirred overnight
at room temperature and the solvent was evaporated. The residue was stirred in water
and the mixture was extracted with DCM (2 x 500 ml). The organic layer was
separated, washed with water, dried (MgSOy), filtered off and the solvent was
evaporated. The residue was purified by column chromatography over silica gel (eluent
1: EtOAc/Hexane 1/1; eluent 2: MeOH + small amount of NH4;OH). The product
fractions were collected, stirred with potassium carbonate slurry and the mixture was
extracted with DCM. The organic layer was separated, dried (MgSOy), filtered off and
the solvent was evaporated, yielding 31 g (32 %) of intermediate §5.

Example Al6

Sodium hydride (0.0095 mol) was added at 5°C to a solution of S-chloro-1H-indole-3-
carboxaldehyde (0.0056 mol) in THF (52ml) under N, flow. The mixture was stirred at
0°C for 1 hour. 1-lodo- propane (0.0067 mol) was added. The mixture was stirred at
room temperature for 2 days, poured out into water and extracted with EtOAc. The
organic layer was separated, dried (MgSOy), filtered, and the solvent was evaporated,
yielding 1.5g of intermediate 86. This product was used directly in the next reaction

step.
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. The. pure fractions were collected and the solvent was evaparated, yielding 1.2g (60%)
intermediate 87+« c 1 c e e I nt er m 26; EX.
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I'nterm _27; Ex. AII; np. 84C -aNH Y
N|_p) Pegpargion ofintermediate 88

0 Na
10 A mixture of intermediate 87 (0.0025 mol) and sodium hydroxide (0.01 mol) in EtOH
(120ml) was stirred and refluxed for 4 hours, then evaporated till dryness. The residue
was taken up in diethyl ether. The precipitate was filtered off and dried, yielding 0.845¢g
(72%) of intermediate 88, melting point > 260°C.

Cl
d) Preparation of intermediate 89 (:IA ﬁm/
N\ N
Q /ﬁ | /WN/ )
0] O
5 H

EDC (0.0036 mol) and HOBt (0.0036 mol) were added at room temperature to a

15  solution of intermediate 88 (0.0018 mol) in THF (90ml) and DCM (90mi) under N>
flow. The mixture was stirred for 30 minutes. O-(tetrahydro-2 H-pyran-2-yl)-
hydroxylamine (0.0036 mol) was added. The mixture was stirred at room temperature
for 3 days, poured out into ice water and extracted with DCM. The organic layer was
separated, dried (MgS0O,), filtered, and the solvent was evaporated. The residue (1.3g)

20 was purified by column chromatography over silica gel (15-40pum) (eluent:
DCM/MeOH/NH4OH 92/8/0.5). The pure fractions were collected and the solvent was
evaporated, yielding 0.54g (56%) of intermediate 89.

Example A17

o]
a) Preparation of intermediate 90 &
N

O
o
N
\

25  Methanesulfonyl chloride (0.004 mol) was added at 10°C to a solution of 1,2-dimethyl-
1 H-indole-3-ethanol (0.0026 mol) and triethyl amine (0.008 mol) in DCM (10ml) under
N, flow. The mixture was stirred at 10°C for 4 hours. The solvent was evaporated till
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NHlay | thdnXpbled w\rodin Knipeiviture, Iddlired oatomtb idd-vatdd ahd ex@racte@with
EtOAc. The organic layer was separated, dried (MgSQy), filtered, and the solvent was
evaporated. The residue (1.88g) was purified by column chromatography over silica gel
(15-40pm) (eluent: DCM/MeOH/NH4OH 97/3/0.1). The pure fractions were collected
and the solvent was evaporated, yielding 0.15g (7%) of intermediate 91.

¢) Preparation of intermediate 92 ) {
N.
w LY

0 .Na
A mixture of intermediate 91 (0.0003 mol) in sodium hydroxide (0.0014 mol) and
EtOH (20ml) was stirred and refluxed for one day, then cooled to room temperature
and evaporated till dryness. The residue was taken up in diethyl ether. The precipitate
was filtered off and dried, yielding 0.12g (82%) of intermediate 92, melting point >
260°C.

d) Preparation of intermediate 93 %
y /
N NOA !
L Y

EDC (0.0005 mol) and HOBt (0.0005 mol) were added at room temperature to a
solution of intermediate 92 (0.0002 mol) in THF (15ml) and DCM (15ml). The mixture
was stirred for 15 minutes. O-(tetrahydro-2 H-pyran-2-yl)- hydroxylamine (0.0005 mol)
was added. The mixture was stirred at room temperature for 4 days, poured out into ice
water and extracted with DCM. The organic layer was separated, dried (MgSOy),
filtered, and the solvent was evaporated. The residue (0.14g) was purified by column
chromatography over silica gel (10pum) (eluent: DCM/MeOH/NH,OH 95/5/0.3). The
pure fractions were collected and the solvent was evaporated, yielding 0.035g (25%) of

intermediate 93.
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20 TFA (0.5nl) was added to a mi xture of internediate
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was evaporated. The residue was crystallized from
acetonitrile/diethyl ether. The precipitate was
filtered off and dried, yielgbng 0.036g (509 of
ca und 2, 0| nt 205C. WD 2006/ 010750
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oom t enper at ur re of
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The residue was (4.5g) was purified by column chromatography over silica gel
LiChroprep® NH2 (25-40pm) (eluent: DCM/MeOH/H,0 90/10/1). The pure fractions
were collected and the solvent was evaporated, yielding 3.1g (80%). The HCl salt was

prepared on a fraction (0.5g) in EtOH and the precipitate was filtered off washed with
diethylether and dried yielding 0.43g of compound 1b, melting point 220°C.

Exam p_le B2

H C,HF50,
TFA (0.5ml) was added to a mixture of intermediate 7 (0.0001 mol) in MeOH (10ml)
and the mixture was stirred at room temperature for 24 hours. The solvent was
evaporated. The residue was crystallized from acetonitrile/diethyl ether. The precipitate
was filtered off and dried, yielding 0.036g (50%) of compound 2, melting point 205°C.
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wEFantaR2O05/ 053612 -64 A m xture of i ntermed BCBEBR05/053612

10

15

20

(0.0003 nmol) in TFA (I'm) and MeOH (20mL) was stirred
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Preparation of conpound 21 Ho, HI \N N~-NL N\ T NA

m xture of internediate 60 (0.0001 nol) in TFA (0.5n)

arampleBd 10m ) was stirred at room tenperature
OVIRépALibA of dgosed ¥ent was evapor at ed. The_¥gesidue
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Exanpiosn3Pwas added to a mixture of intermediate 17 (0.0009 mol) in MeOH (80ml).
The mixture was stirred at room temperature for 4 days. The solvent was evaporated.
The residue was crystallized from diethyl ether. The precipitate was filtered off and
dried, yielding 0.19g (32%) of compound 4, melting point 103°C.

Example B5

+

Preparation of compound 18 =0’

Sk f@ \
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Y .C,HF;0,

A mixture of intermediate 48 (0.0002 mol) in TFA (0.75ml) and MeOH (15ml) was
stirred at room temperature for 24 hours. The solvent was evaporated. The residue was
crystallized from diethyl ether. The precipitate was filtered off and dried, yielding
0.071g (59%) of compound 18.

Example B6
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a@%ag‘&-g%gﬁn%ﬂﬁ%‘b%ti on QP\Nj’sgpQund 24 Ho. HN NI A
| H N ZP .C2HF3C2 A nixture o rmedi ate 75

(0.0003 nol) in TFA (Im) and Me ont) [was stirred
at roomtenperature for 24 hours. The|sd| t was
evaporated till dryness. The resi due” Was ystal li zed

from MeOH CH3CN/ di et hyl ether. The precipitate was

f i Pt obfferassiate g (U900 ma) in FEA 00 A3 nd g Hf Oml) was

C gtipaln doadd tempedaturaifgr pOhatrs. ThO &0l vehbwhxavapdrated The residue

Pr, i f. . ~ .

i G 3tes P KA R BBy h%?fgl{”%t%m g offnd
angevEorr s 04 was rrified By colpmp ghygmetemsrhmever alieage!
24.itlooprsp® Nip (3n40ent (clnas: BUBAeQHATH O 80/10/2)r Thegmse frachiens

2?%?%%6“5?@?&323@4%%9‘& S IR B BB 8 Thr e 20

TGRS PAEt | ons were col | ected and the sol vent was
Example B8
Preparation of compound 21 HO.

A mixture of intermediate 60 (0.0001 mol) in TFA (0.5ml) and MeOH (10ml) was
stirred at room temperature overnight. The solvent was evaporated. The residue (0.15g)
was purified by column chromatography over silica gel LiChroprep® NH; (25-40pum)
(eluent: DCM/MeOH/H,0 80/20/2). The pure fractions were collected and the solvent
was evaporated, yielding 0.064g (78%) of compound 21, melting point 83°C.

Example B9

A mixture of intermediate 65 (0.002 mol) in TFA (6ml) and MeOH (120ml) was stirred
at room temperature for 24 hours. The solvent was evaporated till dryness. The residue



evaporated. The residue was crystallized from D PE
The precipitate was filtered off and dried, yielding
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8 Rzpatkadibh ef dendolnds24s t he Qp \nds that were prepared
according to one of the aboa/el arrpl es. The follow ng
abbrevi ati ons were used in the S: HC2H|:302 st ands
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A CHF50,

A mixture of intermediate 75 (0.0003 mol) in TFA (1ml) and MeOH (20ml) was stirred
at room temperature for 24 hours. The solvent was evaporated till dryness. The residue
was crystallized from MeOH/CH3CN/diethyl ether. The precipitate was filtered off and
dried, yielding 0.147g (78%) of compound 24, melting point 160°C.

Example B12
Preparation of compound 25 o )(LC ')
gePPNten
N
) .C,HF;0,

A mixture of intermediate 82 (0.0009 mol) in TFA (2.5ml) and MeOH (56ml) was
stirred at room temperature for 24 hours. The solvent was evaporated till dryness. The
residue was purified by column chromatography over silica gel (25-40pum) (eluent:
DCM/MeOH/H,0 90/10/1). The pure fractions were collected and the solvent was
evaporated. The residue was crystallized from DIPE. The precipitate was filtered off
and dried, yielding 0.286g (53%) of compound 25, melting point 80°C.
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No. 6; Ex. [B 1]; np. 132C C2HF302; Co. No.

1]A nmgturepg @‘@rmempterSA 1((0.R01Q mpl) in| THA (anmandm@(N{ (6OA11]\waH stirred
HQLt Nodnd teﬁlpelkatur@fopﬂ hours. The solvent Was evaporated till dryness. The residue

o Sisistalize §gmr DO MEQH pgg’ipltgte a3 f%fedg}if,ﬁashel with

diethyl ether and dned yielding 0. 322g (50%) of compound 26, melting point 188°C.

Example B14

Preparation of compound 27 O/\ Em/o
N.
B N\( N
_N. ZN
HO l)
o .C,HF;0,

A mixture of intermediate 89 (0.001 mol) in TFA (2.5ml) and MeOH (50ml) was
stirred at room temperature for 24 hours, then evaporated till dryness. The residue was
crystallized from MeOH/CH3CN/diethyl ether. The precipitate was filtered off, washed
with water and dried, yielding 0.33g (55%) of compound 27, melting point 171°C.

Example Bl15

0 .C;HF50;
A mixture of intermediate 93 (0.00007 mol) in TFA (0.2ml) and MeOH (4ml) was
stirred at room temperature for 3 days, then evaporated till dryness, yielding 0.041g
(100%) of compound 28, melting point 80°C.

Table F-2 lists the compounds that were prepared according to one of the above
Examples. The following abbreviations were used in the tables: .CoHF30> stands for

the trifluoroacetate salt, mp. stands for melting point.
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C. Pharmacological example:

The in vitro assay for inhibition of histone deacetylase (see example C.1) measures the

inhibition of HDAC enzymatic activity obtained with the compounds of formula (I).

Cellular activity of the compounds of formula (I) was determined on A2780 tumour

cells using a colorimetric assay for cell toxicity or survival (Mosmann Tim, Journal of
Immunological Methods 65: 55-63, 1983)(see example C.2).

The solubility of a compound measures the ability of a compound to stay in solution.

In a first method the ability of a compound to stay in aqueous solution upon dilution

(see example C.3.a) is measured. DMSO-sto

ck solutions are diluted with a single
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Metabolism of drugs means that a lipid-soluble xenobiotic or endobiotic compound is
enzymatically transformed into (a) polar, water-soluble, and excretable metabolite(s).
The major organ for drug metabolism is the liver. The metabolic products are often less
active than the parent drug or inactive. However, some metabolites may have enhanced
activity or toxic effects. Thus drug metabolism may include both “detoxication” and
“toxication” processes. One of the major enzyme systems that determine the
organism’s capability of dealing with drugs and chemicals is represented by the
cytochrome P450 monooxygenases, which are NADPH dependent enzymes. Metabolic
stability of compounds can be determined in vifro with the use of subcellular human
tissue (see example C.5.a.). Here metabolic stability of the compounds is expressed as
% of drug metabolised after 15 minutes incubation of these compounds with
microsomes. Quantitation of the compounds was determined by LC-MS analysis.
Metabolic stability of compounds can also be determined by calculating the half live of

compounds in rat hepatocyte cells (see example C.5.b.).

It has been shown that a wide variety of anti-tumoral agents activate the p21 protein,
including DNA damaging agents and histone deacetylase inhibitors. DNA damaging
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Deacetyl ation of the substrate sensitizes the
substrate so that, in the second step, treatnment wth
the Fluor de Lys devel oper pgoduces a fluorophore.
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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
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Ol R -NHOB H~I-N(CHA N(CH2)m1Il ~I) X~ Rz 5
the N-oxide forns, the pharmaceutically acceptable
chem cal | y i SOPET/ER2005/053612
forns thereof, wherein each nis an integer with val ue
0, 1 or 2 and when n is O then a direct bond is
i ntended; 10 each in is an boteger with value 1 or 2;
eggh X is independently N or CH 15 each Y is
'ﬁ@epéndently 0, S, or NR4; wherein each R4 is
hydr ogen, Cl_6al kyl, C1 6al kyl oxyCl_6al kyl ,
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NR4 andR2|s on e7p05|t|on ofthelndlyi\thenRZ
and R4 together can formthe bivalent radicC
(CH2)2 (a-1), or -(CH2)3- (a-2); 25 Rl is

H%ﬁ-%%ﬂ]]e gﬂn?qgé E‘yanacgﬁtgﬁaﬁi %c(:il aprt%gnléc%dmon salts and the stereo-

@?LICG‘ IRgmorig wamrmfn‘ylperelmz i's hydrogen hydroxy,
am no, haI o, Cl_6al kyl, cyano C2. 6al kenyl ,

hals 6a| \L(v}{ ’val 9 o t2 nd w’ﬁe en}/s (0 then a direct bond is intended;
aIH< ony Hydr oxycar bon
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dicadhlm Gedrioe y@WithGialul3 or 9; hydr ogen, Cl_6al kyl, or
Cl_6al kyl oxy; and 35 when R2 and R3 are on adj acent
carbon atonms, they can form the bival ent radical

- R igndeppyeptiol/00 €8l750 PCT/ EP2005/ 053612 -91 2. A
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form the bivalent radical
-(CHaz),- (a-1), or
-(CHp)s- (a-2);

R! is hydrogen, C;.alkyl, hydroxyC,salkyl, Cisalkylsulfonyl Ci.salkylcarbonyl or
mono- or di(Cy.salkyl)aminosulfonyl;

R? is hydrogen, hydroxy, amino, halo, C;.salkyl, cyano, C; ¢alkenyl, polyhaloC, . ealkyl,
nitro, phenyl, Cy.¢alkylcarbonyl, hydroxycarbonyl, C salkylcarbonylamino,
C,.salkyloxy, or mono- or di{C.¢alkyl)amino;

R’ is hydrogen, C;.salkyl, or C,_alkyloxy; and

when R? and R? are on adjacent carbon atoms, they can form the bivalent radical
—0-CH,-O-.



I's independently N, each Y is independently NR4; each
R4 is Cl 6alkyl; R is hydrogen; R2 is hydrogen or
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claim1, 2 and 3 wherein said conpound is conpound 15
No.1 a, compound No. 30, conpound No.39 and conpound
No.50. NF YNHI HORNCHPI-H ~1- 0 HO N ~NNNCH
N 101 C2HF302; Conpound 1 a C2HF302 (1:1); compound 3
OB\ N HHI \~~1 NON(rHNN- N\ HI NI 1/
HON\ N O C2HF302 (1:1 ; conpound 39 conpound 50 5.
A Dhérwareydisseirdiag tepdain i Wherd®npr i si ng

phar @ﬁ_ﬁhlﬁ mplaielgéf vamc\apfe@b;lre &R RF %ﬂﬁdl@?@ﬂ C2uligg, an
act | ) elgt 1Séydr&g£1u81 salkyl,

utica
of a t‘:?.') Q(y%%a %E?% Orgﬁenylé/‘faq[(
pr ocbfsﬁkovﬁl pﬂl@ﬂxﬁusﬁi@ylaﬂml wﬁbeeikyleldfonalomﬁo%l i hyshogen, halo,
cl ai aRghiliyl c§dndl Mitrs, pORARIBTNalklyDer MhalkyBegut i cal |y
acceptable carriers and a conpound as clainmed in claim
l1to4 25 are intimately mxed. 7. A conpound as
cli Aedmippurdrpycanding tozilaim 1lantl @ whefegr use as a nedi ci ne.
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PCT/ Br2aBs/ Ri5SBidzogen 92 hdlo; and Roidiydmetron of an
anti - cancer agent and a HDAC i nhi bitor as clained in

an claims 1. pr,ocess

cohoRuRERaBaR dained i g bt PR B coforhd
r eacNpAg campoundé¥a cerpuod Nb 3P aud a)n(IHOIU)ld Ne#8rein Qis
t et rahydr opyr anyI oxyam nocar bonyl herein referred to

as an inter f rmata (1= Wi th an
appropri at zci]d,&ﬁ@@ for e ‘am;iigrlfl uor o
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d fo
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C,HF;0,; Compound la C,HF;50, (1:1); compound 30
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C,HF30, (1:1); compound 39 compound 50

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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b) reacting an intermediate of formula (VI) with the appropriate carboxaldehyde of

formula (V), wherein t is an integer with value 0 or 1, and when t is 0 then a direct
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c) reacting a compound of formula (II), wherein Q is methyl- or ethyloxycarbonyl
(Ci-2alkyl), herein referred to as compounds of formula (II-c), with an appropriate
15 acidic solution or basic solution, with the formation of a compound of
formula (II-b),
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e) reacting an intermediate od formula (XIV) with the appropriate intermediate of
10 formula (XV), in the presence of an appropriate reagent, in a suitable solvent,
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15  f) reacting an intermediate of formula (X) with an intermediate of formula (XI) wherein

W is an appropriate leaving group such as, for example, halo, e.g. fluoro, chloro,
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bromo or iodo, or a sulfonyloxy radical such as methylsulfonyloxy, with the
formation of a compound of formula (II-c), or

R3
R! Y

)
C 1 ~2alkyl =N \,
~ | T
AN Dt + e

() XD =X

. - R

3
0O
C;.palkyl —N R \Y,
I
s RO E
\\R2

(l-c)

5
g) reacting an intermediate of formula (XII) with an intermediate of formula (XIII),
wherein W is an appropriate leaving group as described above, with the formation
of'a compound of formula (Il-c).
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