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SULPHONYLPYRROLE HYDROCHLORI DE SALTS AS HI STONE
DEACETYLASES | NHI BI TORS Fi el d of application of the

w0 paogsedon The i nvention relates to novel PCT/EP2006/066310

N- sul phonyl pyrrol e derivatives, which are used in the
pharmaceutical industry for the production of

phar maceuti cal conpositions. The invention further
relates to certain crystalline salts of these

N- sul phonyl pyrrol e derivatives, which are used in the
pharmaceutical industry for the production of

phar maceuti cal conpositions. Known technica
background Transcriptional regulation in cells is a
conpl ex bi ol ogi cal process. One basic principle is
regul ati on by posttransl ational nodification of

hi st one proteins, nanely histone proteins H2A/B, H3
and H4 form ng the octaneric histone core conpl ex.
These conplex N-termnal nodifications at |ysine

resi dues by acet yl MOV DOSAGEFIRMUDATHEDN at serine
residues by phosphorylation constitute part of the so
caIIed histone code" (Strahl & EIIis, Nat ure 403,

% OO% npl e nodel cetylatiq lgf. .
f‘; & PEPSPL g veR Han &‘é"&efr ‘3% THeY MasT™d EPéé)r HAU SAEGRIC AP sitions
L, e paticivial, Yo eflaig esim PhioVdTb £ Brah @i GEARBSE of medicaments.
accessi bl e for the entry of transcription factors.

H stone acetyl ati on and deacetylation is catal ysed by

Oir StdoRere 36 Ydre devisicd k@ 8@l JihfiGdnt andlabilisy @ﬂﬁe actlve compound at

deacetyl ase HDA are associated wt
1 ifsd Prisen- gﬁl?% Iglqaéﬁlaég%i) TmgideRawls Ogmeéﬂmﬁbameters such as on
ERIPAFRES M efntealin 460 AETGRE Ritive Béh pyul d)@ES ddkBge MBih €itwell as on
stru tu%ﬁ (Marks et al. Nature Cancer Rev 1, 194- 202,

o8t YBposite holds true for HATs whi ch are
aSSOC|ated with transcriptional activator conpl exes.
Thr ee dlfferent clgsses f HDACs. have beeqwﬁescrlbed
Yy snbstanshugRiaippd iem mogdgspEryg giscayprygre Rrofyematiphesgyise of
Kl@@ffi@fehﬂﬁlbhifaﬂabﬂl%aS@éil inBlebies ks &Hbi Wbﬁ#u%d)lys%olublhty and
towards jnhibition by Trichostatin A ( cl ass
kupqgg@;sqﬂublht@n oﬂi@urmefrﬁomman}isz]@stfw B'éhlg]ﬁ algrr@gant food effects,

s&€Nghdd d/ﬂutgé/ arfE&r@lnP®9dd Ak tdiSh h2tHaarmk @iﬁi&ﬁ;}jy Nl i fRrR% B ways
ﬁﬁ%te di stjnct by their NAD+ cIgﬁ_endenc

dmaingsnihg #f%ﬁtﬁqewf tag IngpsteCkiTaE REFRCYCE 8 %T?@bsorevow gbfood
KQQféntsm@&lﬂQhﬂlye%tﬁﬁm A Herta kup pleReneetakdnl with geséﬁ’@ed

1; Verdin et Trends Gen 19, 286-293, 2003).
PEA@atie.Ln wntn%sq%m*ﬂdsma%wsm oned recently and
di spl ayed honology to class | and Il famly nenbers
Gao et al. J Biol Chem 277,25748-25755, 2002). HATs
Prae FmTlesafihow fopds adgliuanengiiateEst insheher wit h
transeasd cells
(FSC TP e Br AL (G o §h Mo BT RE SRt
Suﬁbrhspngﬁy¢&umﬁynabm@ﬂnms@mﬁnn@$a@en@@b@dg regul at ed

by6$i§}onﬁnag%E aalon Q* n L|n et al. Gene
Ex dNERT8 YRS W studies with SAHA

I N §ruDiri Blreaydiel 8% nGalidnds &8 Q\i\ﬁﬁntthl@’ibodyh ese
transcriptional changes can be grouped into distinct
functional gene classes inportant for eg regul ati on of
Bpopt Pe tee® foupidahatf edralp ONNKM tesboesntedonddts offoagubat |
Acad Sci 101, pp540, 2004). Substrates different to

hi st one proteins exist. For HDACs these include
transcription factors |ike p53 and TFII E / or
chaperones |i ke Hsp90 (Johnstone & Licht, Cancer Cel

4 , 13-18, 2003). Therefore the correct nanme for HDACs
woul d be |ysine-specific protein deacetylases. As a
consequence of these findings, inhibitors of HDACs
effect not only chromatin structure and gene
transcription but also protein function and stability
by regul ating protein acetylation in general. This
functlon of HDACs |nprote|n acetylatlon n1ght al so be

. I T -




and the salts of these conpounds. Conpounds accordi ng
to aspect 2 of the present invention nore worthy to be
woreowiosmaed are those conpounds of forrmula | i nP@IERID06066310
1 is hydrogen, or 1-4C-al kyl, B2 is hydrogen, or
1-4C-al kyl, R3 is hydrogen, or "1-4Calkyl, R4 is
hydrogen, or 1-4Calkyl, R5 is hydrogen, or
1-4C-alkyl, R6 is -T1-Ql, A RiWhich T 1 is a bond, or
1-4Cal kylene, Q1 is Ar r Aal, i@swhich Arl is
phenyl, or R61-substitgtephenyl n Wwhich R61 is
1-4C-al kyl, or -T2-N(R61 R6L2, ich T2 is a
bond, or 1-4C al kyl ene, 1 %ib‘ ;Shydgogen, 1-4C-al kyl,
or Harl-1-4C al kyl, i pexs is imdazolyl,
benzi m dazol ylI , |ndoﬂyl or pyrrolyl, R6H2 is hydrogen
or 1-4Cal kyl, Aal is a biphenyl rad|cal R7 is
Wypdepxyl , or 2-am nophenyl, and the salts of these
conmpounds. Conpounds according to aspect 1 of the
resent invention in particular wort to be nentloned
re t hosé leyrpdlidever lkenmiitiaen qrﬁrlﬂmr@meﬂlﬂ
hydrogen, R2 is hydrogen, R3 is hydrogen, R4 |s

RYydr ogenis HBodes b f; aﬂ%w!hén 11: IQ-R ;m#A3h addilidn to the above
or Ahl , |n ﬁ%lchxﬁﬂﬂgg ’ Aa ¥

bond, - 2C- al kyl ene, 1
is Arl, PSPPSR bsrtikqnstogﬁa?rywh Brto ifezﬁn g ?ﬁ ~tr&dC 19
phenyl, in which R61 is 1-4C-al kyl, or -T2-N(R61

R} BEARS 48 oabH Gldle daridéﬁﬂg Byd®gén klﬁtﬂ't%en Réitlubrdrfiethyl, lower alkoxy or
hydr ogen, 1- 4C—a| enyl -1-2C al kyl, or

Har 1- 1- 2@@39ky| in mhlch Harl is pyrldlnyl,
benzi m dazol yl, benzoxazolyl, benzofuranyl,
ben&béhh aph@dyhd a? mayde Iayhlxloam@itlﬁ&bavé SibliyE e &tm

bl PP RAT 58I &G R ORPDS Baip SPgipet s elected

ainclowehayylar ewentedy; form a heterocyclic ring Hetl,
in which Hetl is norp oIino or T2 is 1- 2C—a|ky|ene

ﬁg?ﬁ&f ;%flg o 0 gfn’l?]w ﬁ@ﬁ {_él:kﬁ_n 0@:%1%1; }Vﬂﬂlﬁ}gﬁ Bk cabon atom

benzi mi dﬁuzmlaydyclonQIngalz,ol yl, benzofuranyl,
benzothiophenyl or indolyl, and R612 is hydrogen

R L S oS RN R e M
whi ch t hely (RS (honghenyl f-N-aCH-HER) e KERT)E(OIRTY Hetl
in which Fbtl is norpholino, Aal is a blphenyl

radi cal , ahi yr|dyI pYN@AINRYPYT i di nyl
inidazoly ri nyI yrlUlnyI-thlophenyI radi cal ,
y i di
yI

Ahl is a phe y pyf azol yl - phenyl, or
|n1dazolyl radi cal , i s hydroxyl, or
s am ”Opﬂ%géﬂoge@'tdg 6IJ‘810§1§ tﬁen% 1, B?ﬁ)%v%r Qﬂégﬁpounds-
npounds ding to as ésent

Rnvent i ois hl)’dmgatlt,th}’dmxarlomlr alhyl +(E i GROt+ (B NARBCO-lower

R2 s nydrauaroflon gt R CHA G FCH BCR RSO or o

hydr ogenor Rércingberefihe@irocystic bing hertgining ﬂnom,ﬂl tohl HBterodtgma selected

o A PSR B D o nc o

1-4C aI kihle caron -aT@n NfnRe m)gie;u% unsubsthined or 3ubsgitigted with an oxo

E;P?_ 1- 2%% ?QV]?i l‘fﬁ!ﬁt@%{%ycl@&@ihﬁe&%iﬁgﬁ%% al 61?1611 V1a an alkylene

i ndol ylI , gﬁﬁp@aﬂ@r@mAGdaﬁwyhﬁnﬁmxub hydr oxyl, or
2-an1nopheny|, and the salts of these

conpounds. Conpounds according to aspect 1 of the
present invention in nore particular worthy to be
menti oned are those conpounds of formula | in which R
1 is hydrogen, R2 is hydrogen, R3 is hydrogen, R4 is
hydrogen, R5 is hydrogen, R6 is -T1-QL , Aal , Hhl
Ahl, or benzyl, in which T 1is abond, Q1 is Arl, in
which Arl is phenyl, or R61-substituted phenyl, in
mhlch R61 |s 1 4C—a|ky| or -T2-N(R61 1)R612, in mhlch

o —~es A AN "
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Reaction schenme 11. Activation/ Coupling with H2N
OP& 2 . Deprotection of P& or, respectively, PG

w@eovposmads of formula V, in which R1, R2, R4 POMER®06/066310

have the meani ngs nmentioned abgve, are known, or can

be prepared according to art-known procedures, or can

be obtained as described in the foll owi ng exanples for

t he ethat R2 is hydr ogen from conpounds of fornula
ﬁhééiij%ounds of formula VI are known or are

accoessi/ble in a known manner or as described in the

fol FowW ng eRafpflEdertiepnpbiifad idy mppeenipia ony addifoppihefrroatom
R 1, R2, siBiedRboraik Koup é‘cyrﬁsmhhg ofBRAIENGStrIRAL bOREEr, wherein any
above and PGL stands for a said suitable rotectlve

group, caWUpEreseHdR e Hig i tl@@&ﬁé@h@%me#lwgwn%ﬂfamde or sulfur

R6- SQ2- dekﬂe‘ﬁ!?'v&'ibh%@uf@%h& J%ﬁm%@rﬂiﬂ%%dﬂ@@l‘y'a&ﬂ&f@d%@%’eﬁ
and X is a sui | eavi ng group, such as’e, %§¢
K

chl or i netemaindgr pbthepolegie eisis afierhad thignb thed:

fornul a Lidg,) INyPhe next reaction step, the protective

%houp PGL of co&gounds of formula IIl.can be renoved
a mankief(@3NGgEsor{6HA -G tHeH 1o NBW-ngN & ¥ esoror
accordlngN Cf%rt known manner to afford conpounds
of fornula I younds of fornmula R6-S2-X are known

@ﬂ?@aﬁQb@“ﬁﬁ@®HK@HﬂKWnﬁYkﬁb%ﬁmﬁanner Conpounds of
formul a kly,opipn which R'1, R2, R3, R4, RS and R6 have
t he neanings given above, can be coupled wth
@%ﬁmymgemca Yorcseitalle peifadlipap salisihemelch P& is a

%@Q iffe f@fﬂﬁg%ﬂwﬂﬁ?fn@l@ﬁéﬂ@ iBbRBR iR %@er%ﬁ)r%xgm{)l% <0.0001 mg/ml)

sul l'e silyl or tetrahydropyran-2- rotective
b sl tLEasTin B (it PP GATetDb 98 S5\ et e formulated in a
Hb&%@ﬂ)@ﬂlu%ﬁh%&h\/ﬁ s&@%arﬁ“{p’ﬁh@a%l@efog hufn@ﬁ patients. Such
ter tyl oxycarbeﬂ% rotective group, by reaction
{oirmr lationdeayooigeconatip ﬁ@ad@a@@ﬁpép@p@ malspgpbﬂlhtytlh éimulated
H{(c%ﬁﬁglgﬁ.u@%r% QR | &&Q s L1y e%ﬂ@%oga h{}ﬁlﬂﬁfoﬁqga tablet with
in the art. enplar am de bornd T'i nking
fehgenctevekingrAicno the person skilled in the art which
may be nentioned are, for exanple, carbodiimdes (e.qg.
di cycl ohexyl carbodii m de or, preferably,
Complayndge f@trmulﬁéamr@mmmmyﬂy et dodesenbedin EP 1,035,115 as
I
g?fet %{'ﬁ‘l I%E%Jg?% aarllrt%%g%'tsgft@fe %éragﬁn?lg%f gﬁ%ec{léo\['raéﬂs Vdagh S@d@ressmn
@Dﬁ@eﬁz@ﬁmﬁa&ol 1-yl)-N,N, N, N -t etramet hyl ur oni um

STHEERLOCHRBONFE Moo iy gpopannaZ TVl eamsi

meBDNGSFihaltE}wsmdthom 439]1‘430ﬁyly@pmma?zg])esobutyramlde
%H@%tﬁ&h&ﬂﬁﬁ%ﬂﬁ?unds of formula Il can be

act ated prior to the coupling reaction by formng an

acid hallde or acid anhy e optionally in an in-situ

procedure w thout isol at the acid halide or acid

anhydri de. Conpounds of~Twsfhu| ae H2N-C>PG2 or Ma are

processes. Renoval of thg pfot roups P& or P&
can be obtained in A knd&wn t he person
skilled in the artéggzgs descri bed i the fol |l owi ng
exanples to give ¢ unds of fornul , in which R1,

dsbyben eshpitiseSorr L SR O

iq%uﬁbkﬁ’ér@ﬂl@tioﬂﬁdiﬁpEBlOaTOy met hyl ene, can be prepared

ARa Pl a7 foeisarchie S Lol SR e o BT S Tusedugt etees in

b B00 e thisled, @m\n galema fiRnRgaticdr ap@ﬂ@icﬁ gl %i%stigl’ateﬂl I’ﬂh|a§-bée)!1 found
hhet ethS?t V}Aeit exFrHs% I(ngg)ga%&)lgooagh 3 V%WE? Ztéqivg r{Bentloned problems.

part|cularly nmet hylene, and Y 1 is a suitable |eaving
group, such as e.g. iodine, chlorine or, particularly,
brom ne, and PG4 stands for a suitable tenporary
protectlve group for t he carboxyl group, for exanple

N a e o
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solid. M5 (ESI): 390.9 (M+, 100% 1H NVR ( DMSO- d6):
1.60 (m 6H); 3.51 (m 1H); 3.92 (m 1H); 4.89 (m

wako7/050400 (s, 2H); 6,18 (d, J = 15.3 Hz, 1H);P6Gr/EP2006066310

1H); 6.96 (m J=5.2 Hz, 1H); 7,10 (m J1= 7.3 Hz, J2 =
7.9 Hz, 2H); 7.30 (m J1 = 5.1 Hz, J2 = 7.3 Hz, J3=

2})%% ng%%t é)‘gﬁre eprgs:f?_llg H%/T]Ltl]ogqgls €%§O(%excflgl%g% %ﬁilzg pl@%g&aﬁe ical tablet

¢ p Gitfain, (MBiersie thel aCﬂvesphaﬂmngdu}lcalﬂngrydlmmﬂ ofdorphylaNo( t et r
AR RAATSEe E ATS 5 TR linamerar
treethedpessed elotfroelt @(brrp@mrw:foﬂ@ nviking witheherthepingoslients, and
WH i tlﬂg éﬁfl&%ﬁﬁl&)g%lﬁorg#{ i h%gafpe\f b é’a?tf:(?l)vgth za%%hl%%mftlog rEQ)mprlsm g

er mat er
@rE)mme{ilmte(rb]em@mml C-O4t—il$g,l$y5'f@mydn)d puirfeyd watdr- 3-yl ] -acrylic
acid (conmpound B2) (0.300 g), HOBt H20O (0.130 ),
triethylamne (668 m), DW (20 nm), EDC HCl (0.508
b)was @rtdethniathy doom2iteptynaory (MY dporogttawh erein( e @88vegd gredient

n ogm.t e K

5%? § gvflf;e{ lsjo?lgglg é O%F:rg V%n% dﬁﬂ‘g aﬁ%%l'ng(Lﬁltr(P%g}a{a%%t 1néier and
W&abﬂiﬁl’ Jgend&2 tige ¢iiiHedmpoBGds Ohichake pr@&lslgﬂ thﬂcﬁ@%the extruder led to

Pﬁlcroirygt%Y%nglﬁ_ﬁhspeém%q ?%m g ?j)’w gafﬁg)l? g% : %b%é?%B&%ns ’

dispersabildt8 afdrdissolatién &hartzcterthys thdt wRen enmblihedwith oHrer ed@pients
= 14. 7 . 7.98 (.d : O6(d J =
Bt < Bpgerhhn g Bptfen e R il

(EJ-S-ti”- D met hyl am no- benzenesul f onyO | H pyrrol Syl

~etrah acryl.am d
Jrhfé EOHPS"}H i S’Bé%ﬂ% %ene¥£}f teﬁ )uge(ﬁ%%ennl PPy ngﬁ%ectlvguog V\fhgther the
telne s imedinsdod els[mar hlede boin aom’rpmajm B2nwt bl nbdted that asused in the
?H)%gg ztltéoﬂo{]%{gaﬁs ép%eﬁlﬁl cliglgl’rllﬁst th.fs %‘iﬂl él?]edsoigy grlll an tge include
pivedl Ifemonetlésa e @mebxnelbh@rmbtafes otheB®isd. to 98: 2.
Starting material s:
(E)-3-[1-(4-di net hyl am no- benzensul f onyl ) - 1H pyrrol - 3-
Yhe tetudirYdwer allgl ddepoanpounidhB3d) bidhcA&Dclghin alkkBirotf? Edntaining

&@10 7% g%aéb i glt%tahsy IN%mhmltug g exammlgs ‘of P)I\\{vl:er (al}<y1 1ncl)ude nglyl ethyl,

pto@tyr adapﬂ:r;xy} Ayl &ba 3t yibuy dindxiie Hke.ne (0. 049 Q).

Reaction conditions: roomtenperature, 1 hour; room
tenperature, 17 hours. Yield: 0.187 g , pale red solid

Whe (bS] hlkyleh gibupNhgans a Ba@r QlkfMitker @A @ bokHA%p a group at either

%‘ﬁ . %ﬁ%gﬁggﬁle%y_& aﬂ}ﬁ%ﬁ%qﬁs)lﬁ_@bl (}fi)’é 1%1%@&?&’{1%66}‘;%)%15n% gr%pylene,
adbthe(ie. 1H); 6.75 (m J = 9.2 Hz, 2H); 7.31 (m 2H);

7.64 (m J = 9.2 Hz, 3H); 11,01 (bs, exchangeable, 1H)

A5

TRe {e(rﬂﬁ) i&ve{rbﬂ{oigil’ m@b&m gmplag ddfirddppb i@ whdchyik httadhkd

no amn n arbam c aci ert ester The

e e Bt RS s P e St b s et e
ﬁi’éﬂid&g,(}iﬂﬁoiyg)pﬂo@exﬂ&hﬂﬂfblﬂ&scrl bed for conpound A2 with
the exception that the product is purified by silica

gel flash chromatography using a gradi ent of

gh@ fr@r Q&@&ﬂﬂﬁ@d@f&esmm&@ﬁ cArboecBO gbub @e 88 donaromatic ring)
tarti n

HIging %a&%atﬁ%uNPBHWt}nglﬁaW e of C>§§ﬂail<3/5%fP;‘)P1°' jaclude
Idhré 4B atyALYclénddQyvalbheyOBhd HR2QiKeD. 285 Qg),
ta}ﬁdg)t h@?a@ﬁ@lne 65} IQ))‘Fl'\@DI\XFGI))(Z}JSSKﬁ) EDC HCl (0.698
g), NBOC-1,2,- phenyl enediam ne (0.286 g). Reaction
TRl ‘DARged” Qmmote@ IRRFiaE,Ub&ne KIUWRME, andRBine.
tenperature, 2 hours. Yi el d: 0.609 g, pale grey solid
MS (ESI): 481.7 (M, 100% 1H NVR (DMBO-d6): 1.40 (m
9H); 2.39 (s, 3H); 6.61 (m J1 = 1.7 Hz, J2 = 2.2 Hz,

J3=5.0 Hz, 2H); 7.09 (m J1 = 1.8 Hz, J2 = 2.3 Hz,
2H); 7.37 (m J1 = 2.0 Hz, J2 = 5.0 Hz, J3 = 8.0 Hz,
4H); 7.64 (m 1H); 7.88 (d J =84 H, 2H; 8.41 (s,
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drug efflux punps, nutation within the cellular target
protein or fusion proteins fornmed by chronosonal

wo c@nisbae@t i ons. The commerci al applicability BET/EP2006/066310

conpounds according to the present invention is not

l[imted to 1st line treatnent Of patients. Patients

wWth res

apect 1] o AR Bl AR AP AR R i B8PS e

farmaatentb ywintpho tihe e clmtqmg tusfldvabilgy gnd 2veddiog sikehd. Ome type of

99 | .

Iro%?stsmg?%dﬁ;% Q%@gn?@sﬂ&ﬂhl%%& Fjgligﬁgfﬁ%c?oévc\:ﬁ%{)% f¥rﬁ§d ?ﬁ"lca with a

PMucRARa Of atgiuon > protiteis hights bese bhnth - whitstelnckay dddrkess, agpieless

i%)l\%%lté/g ! e Ihg%s'i i'/el}l(?@a ﬁlﬂ% %x&ﬁﬂﬁ?ﬁggggﬁ%ﬂio%h ﬁ?oqudes useful in

theugeenitiok endlinde /&@npbiﬁﬁ)cb&dﬁabe@eﬁﬂng to the present

i nvention. The invention further provides to a nethod

for treating a manmal, in particular a human, bearing

a di seasNodlimftergembtmples oetablet Elerrbloph@istlade stervdi mioddied starch

i thi |
b RLoA8 ARRGEHA RS | ANLDL A SIABK, SOIRL #1ance

&Sﬂsis\‘/iﬁ g afldnplbﬁ aad ewtylarltiy, t@lf)fpegtsadtﬁaﬁﬂtd b‘asekiemab kkrcose. One type
to this ention

of 2 accordin
B uRa heERbn onit aan; ool anRics of corm
aaﬁhessthao@atﬁwseginqﬁb et inohisle PurelCoRABER-Biud Pas-Dent,

heu rlt ostegart hrt
By Byesel Mathth Slesteas Poes oot POPHyPuritAlnBuricy
QM§aa@&sbktk@u@ysten1c | upus eryt hemat osus and
transplant rejection, (iii) hyperproliferative
di seases such as snooth nuscle cell proliferation
i ncl udi nOny apewl allupiseid: eimbé ved db adld el /diluent is

at herosc ero an resten $|s V), and chronic

HEE Pﬁrﬁ‘ﬁﬁlltl%F §° i}‘i‘hs& tY 6HET ¥§'Fa EMQ%B 2%5@)@,5 frgpturally occurring
&l Iels EARPriRHON a @fucHicQRIR b Skl iyid B4 gy&@ﬂﬁc dbS@3BREC can be
al icrhinitis, allergic dermatitis, Cystic

fiq:rb\feé jogn a spAceh ade pEalpheallylose Nsdin iting s lesafMGC that can be
{13 if ﬂ?&ﬁ%ﬂtioﬁ%ﬁﬁud@A@Eél NGivhhle Qixgéel BRARBE DNk & pe of sugar
hyper pl asi a and beni Erostate hyperplasia (vi
ela%n%at 695 bw@siuaéfﬁbgqy ifillyr/ diftenp ispnagiohNandisuppe esaines of
FRAIST RS ah b @ sdd Y thé‘fn%ﬁtﬁ&ﬂ%cl(ﬂé Phiteck M 200.
neur opat hol ogi cal disorders |1 ke Parkinson di sease,
Al zhei mer di sease or polyglutam ne rel ated di sorders
(ix) pat Bﬁer‘P&itQﬁJes 69@1@1‘11% s QIERI/RND /el £\€éfaﬂr‘é%1}ﬁ¥ers
potenti ating of genous gene expression as
er@ﬁ@ﬁ@p%@etaneﬁ@@é@ﬁe de&mteg%@@rbemefgeﬁée tyenapy . An “NVP water-
car.di tg -
By e S R P tonialyine N
ﬁmﬁmwﬁpb@®nheéfNﬂﬁ@ﬂéﬁﬁﬁaﬁe@nef beni gn and mal i gnant
behavi or as descri bed herein, such as, for exanple,
(hyper)proliferative di seases and/or disorders
r esponsi harpagavdodbiaserptiblagropadsiiien salfd/ enbuiceorlievish
[n%??a%bsér $todfc aé setinf s 5'81@0111%} 'cgtad itk acl?d3 A iP4cid,
mal T gnant eop asl'a, particu y cancer, such as e.'g.
phgspbprie had esitcigacidr fosnicearish furdadcadih eekleib ovid, acptic adigh succinic
ROt Ehiclcid MRk QRBh IR, o HREAL BSE0daUAFRI il s
foned her ei n, e conmp s accor to the
present i nvention are expected to be dlstlngU|shed by
valuable“
ne oo, by T rokiR Fy el ERkenoat ThERrAraE it SHDic.
gelmexxathy epa ¢ROEs ard propylene ozedc,eﬁapolﬁb@mqwlenﬁ IPOP) that are
g@E gﬁ%ﬁgp %daﬁ% }%(fas}% rt e@§ | i P%fceust c?felig)ﬁrfélﬁﬁa%)ns
related mnth thelr t herapeutic and phar maceuti ca
suitability. Crystalline conpounds according to this
invention, e.g. crystalline salts according to this
i nvention, particularly when those conpounds are in a
specific_crystal forn1(po|ynnrph) are expected to

o o e T L I e 1" rr



5x1 03 HelLa cervical carcinoma cells/well (ATCC CCL-2)

in 200m Dul becco 's nodified Eagle 's nedi um ( DVEM
weonvasaeng 10% fetal calf serum are seeded atPCHEPDO6/066310

Packard view pl ates and incubated for 24h under

standard cell culture conditions. On day 2 , t est

[ nCu@l&?‘%oéxgﬁg)1 Nt Ioﬁﬁ@l' X?“g ?Q&{‘]ﬁ Itﬁgﬂfeé&balqgggor?ﬁgludﬁ Lutrol F68

trdlowner dBd)i. um i s di scarded and attached ceI ls fixed

for 15m n at roomtenperature by addition of 100ni

fixation buffer(3.7%v:v formal dehyde i n phosphate

buf f er ed“Isdlisiog” /is FIBSprocafst @r cadivertagdd nayv inegerfidl xata @product of

TR N

t enper at ure by add| tion of 100m /vveI | per meabl l'ization

ﬁﬂ;;& (g}gél]a/resent 1 niilon p%‘l’rﬁ%M 51 lc\:%r%?g%%; Whagi com rlses a hot melt
e)ercphteaihatr @mp‘kiSbeat ccdnpmarcblq)frfgrmlhﬂe Iped mtnﬂsoma_ia @rioxamer. In
Bl o RS BB s Secbictie Pl h A Pdrudae thar
¢@npriseka Boﬂmpstlmh ef fiBmalktli fuobiys 2-C8 SLbiStI@ﬂlairbmgthMaph@ﬁ/MN—

or nat Ly +14 hi ant
et Ok Feitie it 1BVl R PE B bRty B8 Hochtoride and o

atrdsowblel polaxamaddech asAﬁItBﬂFBSICUb&tI on for 1h at room

tenperature, the wells are washed twi ce at room

tenperature with 100M/ well bl ocking solution before

Eﬂdhmphafmatcblalcahdbhntdrhp@twc(rgmmprmm i -rabbit Al exa

Fl uor  .488; 1 1008) Iocklng sol ution

R e ier R P E et (o T ncuts® Gn For i at room

bpapeteataluile pokikhisear e washed tWioe® i t h 100M / wel |

| ocki ng solution at roomtenp Finally,

Y00 Fwel | PBS are added and nrﬂ%e%aﬁal ysi s performed

dna imtdgeddtomi cs "ArrayScan |1" Ipl@% orm For EC50

et erm.nation, the percentage of itjve cells

SHIRFRGRA 2y £ 1 uor escence isodgfg/z ned and EC50

f,)aghdmrhtatl on done from concentr at0-9r, ahfl ¢fatesicadr ves by

neans e reSS|on I|b tlon

b e dhcrEre IR Con iR RN bi Chret o s EAEATS v
hLpphSBR)waad a negative control were included. The

hi st one hyperacetyl ating cel lul ar potency expressed by
EC50 val ues for sel ected conmpounds according to the

A ESRAIp1¢ VEidp +eQéh thiSveSIBAWIatiBn LHMpbEtioRVOMPribaD| € g/ Tablet
in mhlch t he nunbers of the conpounds corresponfd to

the nunbers of the!RAHSAEE! Table 2 : Induction of

@@W@Wme&m Ne(-@m%%ﬁﬁfdlfﬁadf yEar ghaeTa
celI'sCel lular cytotoxicity assa

aﬂﬁolbéﬁdrlﬁﬂ’eﬁa’i)r%?@‘ﬁﬂtaﬁvﬁ@/Ydé?d’ﬁ?réd%l stone deacetyl ase
i nhi bitory conpounds as described herein, was

eval uated using the following cell lines: Hela and
Letral 8 (cervical carci noma), H460 (non smal | cell$33.35
oIl Al t—cett—tung—cancer ) 1MEF

Feast carcinom) A?nornral, non tunorigenic
Bare@ktMé@@(tM@niital)), VDA- MB468 ( br east car ci noma) ,30.00

ANOA. ANPAD pAar 1 oA NDOA RP221 (Ihr aact
UI CGDL oAl Ul IIUIIa) y TV IVULQJ. \UI CG.DL
ggfygléﬁ%bﬁrlg SKBR-3 (breast carcinona), SKOV-3 ( 3\1/%99 al

GaHmdmlcﬁm)on HoRid8Aefailad8Dal car ci noma), RKO (col| 600

careci nanm HCT 15 /r-nl oh—car r~| nnn‘n\ l_lf"!' 11R r-n! on

ggf%&ﬁ%ﬁa) PC3 (prostate carcinoma), BPHL (ben| gq-O?
Magaésaie Steapee pl asli a), AsPCl (pancreatic carcl namm)o

FAVCENIShEEY Al car ci nona), Saos-2 (osteosarc ﬁ%oo
UB7MG (gl'i oblrastona), VWRE6-4 (mel anoma), Kb62
(chronic nyeloid carcinonma), EOL1 (acute
hyper eosi nophilic nyeloid | eukem a), CCRF-CEM and
CCRF- CEM VCR1000 (acute |ynphobl astic |eukem a
senS| tive and reS| stant towar ds \/ ncristi ne) For

T L Y L T - r T I L
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three heteroatons, each of which is selected fromthe
group consisting of nitrogen, oxygen and sulfur. Har2

wory7iosbaude, without being restricted theret oOPCT/EP2006/066310

t hi ophene, oxazol e, isoxazol e, -thiazole, isothiazole,

i m dazol e, pyrazole, triazole, 'thiadiazole,

oxadi azol e, pyridine, pyrimdine, pyrazine or
pyridazine. In a special detail, an exenplary Har2
radi cal may be pyridine. Cycl stands for a ring system
of formula la, which is bonded to the nitrogen atom of
t he carboxam de group via the noiety A Cycl may
Anckadple o répoesen evagpatie g tompbedon banptiss
6-gﬂ§ﬂﬁ@Q%Q%kj§ﬁg§tltUted by R71 and/or R72. Naph&?bb
afone or as part-of another group, includes
RaphechWaem- 1- yl and napht hal en-2-yl. | n the neanildd.2of
the present invention, it is to be understood, that,
when two structural portions of the conmpounds
AobWaighg of Bilmiamtadrilabiti on are |inked via a 825.00
constituent which has the neaning "bond", then said
two portions are directly attached to another via a

shmgﬁeubbmd%oumsgeneral unl ess othermﬁse menti oned

g’Pg P%ocgs%rf Sﬁ/ %ﬁ)arm gga qnlga?ll%%c g%r:zl}%g qﬁ% co (S) ?1?{1] %I:c%rrdltﬁg to lhe present
he@mmnnqnhmmwgﬂmdpmmmag&wpmed hereln refer, unless

g) ﬁerd"' m %ﬁ]ena% A d har Egl:tlté:%l]ﬁrlil gl_;rarlertlto zrl wgaxeg1 rsr%qflbf%% OIXQJ’HCI'
R)Epmrpquylrg ttly Ihoomebyktlrtﬂalangsl u,snfgl thel powderaﬂerﬂafrctm (sfep dnot her

}r)asgh %I‘dﬂscelxr S%ﬁt%{erlta télﬁ% Sg,hy V\%Slexp Ch(}lfﬁ in ol{gi:rnto get milled

ﬁmtBial tvﬂieﬁﬂ)yasorstlainemhd’smvm grstepayybleaceasksy it mtdeldl;ecelve material
nj 3» ot eﬁyﬁse(ﬂgﬁed at any possi bl e position. The
gh b 8@“?18 5? %ﬁ & one or as part of other groups,
#Ebith ding cheheilledl extmBdatbosugt 3 iut fadt dap whiskire Hlevenand
gubztigﬁents or parent nol ecul ar groups, unless
e noted, at any substitutable ring carbon
ﬁl pmpar]i’rgethh @helrdaychy Wegtiog e, miatuea éorar stes4 pathtth©processing aid
(Eq(l menti oned herein may be substituted by
' %%ag substituents or parent nol ecul ar groups,
an¢esisreaipehefis s Haidgsepatd mnyeppdeastables. posi tion, such
as e.g. at any substitutable ring carbon or ring
nitrogen atom Rings containing quaterni zable
Maraspecifieslly, thegprotdss agepriet diesollowNry stepy be preferably

s T

BEh&ﬁuégnngﬁﬁmpSBdﬂeﬁnﬂgteroaton1of a heterocyclic
ri W th sat sfied v ence herejn. s )
L cBhdlet ButtE PlloRor iy B S O ey SR e 1 h dhgubstance i
¥&lednces. Wien any varlable occurs nore than one tine
i n,any constituept, ea definition is independent.
sire R RLR e B bR REetSt the Tormia -
de}@@pd{mg nlﬁ)lst fﬁiﬂl}i) step BUS ﬂ'rr]émsferre@ﬁﬁto&hb hacﬂnelt agtdi der 0. Leistritz)
salts or a alts wit S. rticular, nenti
Bang R B8PR TeaeET 8t SROEVIRE B GG T SFGaRraieh the hot
anrd eRfrgddt C aC|ds and bases customarily used in
phar pacy.. Those suitabl.e on the one hand,
V\Eﬁ%ﬂahéslf BT gy 0 d et ‘E@rﬁFtﬁﬁi ALEOORRECIIPELNIGh] e aci d
aupélehfesn tﬁ@é}&ﬁld‘éﬂ h{htéifiall Qﬁir&%@se@%roﬁglﬁ a@iéalﬁ’g Inéachine, e.g. FitzMill
h drochlorlc gg}on1c gﬁlaﬁ%horlc Cld
tUping slgw; sgee lbeﬁé? rRhg AP ECeb AL tER £ edg gpeed
khigkdrepnirg taeiudh a#eRaedt acid,
2- (4- hydr oxybenzoyl ) benzoi c aC|d butyric acid,
sul phosalicylic acid, maleic aC|d lauric acid, malic
acid, fumaric acid, succinic acid, oxalic acid,
tartaric acid, enmbonic acid, stearic acid,

t ol uenesul phoni ¢ aci d, nethanesul phonic acid or
3 hydroxy 2 naphth0|c aC|d the aci ds bei ng enpl oyed

I R



10

15

20

25

phenyl ,
3-{N, N[ 2-(indol -2-yl)-ethyl]-(2-hydroxyethyl)-am no-m

wetbdwglossphenyl , and 4-{N, N-[ 2- (i ndol - 2-yl ) - et hpd1/EP2006/066310

(2- hydroxyethyl) am no- et hyl } .phenyl, andR7 is
hydroxyl, and the salts thereoﬁ Anot her specim

SRR RS U FOMBA 501 SISy LG RLRAE oy
filérdh.gRAYicdRPH BB, orR4rtgeldMRE)Oanfeer avlai;smgychrmgbm #48@muksRGereen),

C%Brp@t%rch' @1 \qullﬁg%rAﬁ%gF %5 P&lﬁé@;(@{l@@&ﬁ aﬁ%%k}ﬁ:? aa‘[?iFli'ts (e.g. Aerosil,

me@assmgdhm@sadekﬂ ratshexived), med theofaftehéecenpiourgdsilled

in . i tion relates to those
ARt R b RIS UG O B ke Raand
RBbaute504% bf thy @pwgarmimmd iR@moyedHarid theighdati(els. Magndssin Stereate,

gﬂ%%%ﬁ%ﬁhﬁ%@l #e4)r() en{l_)%lh %%%glphlé zr1(¥(Led to %{Hdreﬁzbﬂuz% Hl%%{rﬁi%l the

bleedaanmgd combldarae ©6 theti pmgvdlenrrmtterqas esdded anveikei dor 5 minutes, and

r t.hos - 1,8 WRIGHRs R1L
_Rg‘%lgﬁgjﬁ b&s%d ala gprggr%gsgg % Pl]%f'eh 1{1)% éogfillllsg%dé:e %3?8%‘%? ﬁBV?]al shaped
pimahles.Ahl i s 3-(pyrazol - 1- yI) phenyl

4- (pyrazol -1-yl)-phenyl, 4-(pyridin-4-yl)-phenyl,

3-(pyrid in-4-yl )- phenyl, 4-(pyridin-3-yl)-phenyl,

Bhé bameld rrialy-bacyehtec) aspﬂoﬁnwk , 3-(1H-pyrazol -4-yl)- phenyl

hyd I .
?Lln a s(t:]u{l e?co tam%n %ang?nete)ﬁlm colaam I S(s)t IL 9 &Rt t%oppt ﬁrey Yellow, is

e sa her e sSpeci a
dopgreudnd spua]died) mdien )y hdxink éoﬂﬁememttesmmﬁdacﬁmp]ntei}edlqimd to form a
to.those conmpounds of formula | , in which R1, R2, RS,

FPRAGURETEPE al | hydrogen, and R6 is Arl, in which
2y Thé lsera¢ly arepéacse inec b @erforaamnh dohen gp oL ddonsidstitnm o hir of

Bt ey R e iahpeea B R Ry sersarsag’ - 5C.

3) Ainaraditee thvyih lep eeayeratu de-iaimcrnmaceet thyd0e phéty hnd the kernels coated with

i{egc%ﬁrirg%h%lls?ws%?nﬁmrm (h%]lt%] glﬁs?ﬁé‘lrd using an air spray system applying a
Cer(ad banayl Emhafiinmeddoydpprehenyl5,% of the tablet weight) on a dry basis per
%— N-i sobut yl am no- net hyl ) - phenyl

benzyl am no- net hyl ) - phenyl ,
4y (I ¢oaeddutilylea l?['rd’lﬂhddiﬁiyl']y ggm phetiiythe Srofshire pyiitedli I91e3s ghlan 12%, and

g) ?IK? t{aggl;s afie ﬁooi ci// 0 rﬂgpﬁy%})%%g aﬁ%ftﬂVId] in F%&]?y fiouble polyethylene-

Badd\eopitaigkal - 5- yl - net hyl ) am no- net hyl ] - phenyl ,

3-[N-(indol -3-yl - nethyl)anino-nethyl]-phenyl,

4-[ N- (pyridin-3-yl -net hyl )am no- net hyl ] - phenyl ,

4-[ N- (pyridin-4-yl-nmet hyl )am no- net hyl ] - phenyl ,

4-[ N-(indol -5-yl -net hyl ) am no- net hyl ] - phenyl ,

4-[ N- (i ndol - 3-yl - net hyl ) am no- net hyl ] - phenyl ,

3- (N, N-di net hyl am no- net hyl ) - phenyl ,

4- (N, N-di et hyl am no- et hyl ) - phenyl ,

3-{N, N-[ 2- (i ndol -2-yl)-ethyl]-nethyl-am no-net hyl } - phe
nyl ,
4-{N,N—[2-(indoI-2-y|)-ethy|]-nethy|-aninonethyl}-
phenyl ,

3-{N,N-[2-(indol -2-yl)-ethyl]-(2-hydroxyethyl)-am no-m
et hyl } - phenyl, and 4-{N, N-[2-(indol -2-yl)-ethyl]-

(2- hydr oxyet hyl ) -am no- et hyl } - phenyl, and R7 is

2-am nophenyl, and the salts thereof. Another special
enbodi nent of the conpounds according to the present
invention relates to those conpounds of formula I , in
which Rl, R2, R3, R4 and R5 are all hydrogen, and R6
is Aal, in which Aal is 1,1 -biphen-4-yl or 1, 1

'-bi phen-3-yl, and R7 is 2-am nophenyl, and the salts
t hereof. Anot her speci al enbodi nent of the conpounds
according to the present invention relates to those
compounds of formula I , in which Rl, R2, R3, R4 and
R5 are all hydrogen, and R6 is Hal , in which Hal is



Compounds of formula IV, in which R1, R2, R3, R4 and
R5 have the neani ngs nenti oned above and PGl stands

wo o007@3%20 d suitable protective group, can be PEBEP®U6/066310
W th conpounds of fornula R6-S@-X, in which R6 has
t he meani ngs nentioned above and X is a suitable
| eaving group, such as e.g. chlorine, to give the
correspondi ng conpounds of forrmula IIl. In the next
reaction step, the protective group PGL of conpounds
of formula Il can be renoved in a manner as descri bed
in the followi ng exanples or Grimgding to an art-known
manner to afford conmpounds of fornula Il. Conpounds of
formul a R6- SO2- X are known or can be prepared in a
knowrocessioreprep Corgpopinds acfutitdrtahletzeompositionwherhinfRhd active

t he nmeani ngs gi ven above,
E}? n@éeué%@py@%d%ﬂ?gﬁ?g%ﬁéﬁnds of formul ae H2N- O PR,
in which PG is a suitable oxygen protective group
such as e.g. a suitable silyl or tetrahydropyran-2-yl
protective group, or Na, L~r WRilch PG3 stands for a
sui tabl e nitrogen protect group sygh as e.g. the
tert-butyl oxycarbonyl pRrot ive p, by reaction
W th am de bond |inking reggengs onal ly in the
presence of coupling addi f%% k0 the person
skilled in the art. Ex gty mftle bond l'i nki ng
reagents known to the person skilled in the art which
may be nentioned are, for exanple, carbodiimdes (e.g.
hexg] ohexyl carbodiim de or, preferably,

1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de
hydrochl ori de), azodi carboxylic acid derivatives (e.qg.
Hi et hyl a%lew%kﬂdsewra% Xy, dlaginan tgfreronyeshyy
O (benzotriazol-1-yl)-N, NN , N -tetranethyluronium

Retraf | U@ﬁf&%@ﬁlto@ }Qﬂro en and when p is 1, R' may in addition to the above
O (benzotri azol - N -tetrant hyl -ur onlunhexaf

| uor ophoébwqﬂnt%alﬂmog@a?rbwﬁwd? foazgreH-CH=CH-

Al ternatively, conpounds of fornmula Il can be

REANWVRY egteRBEIDIndePeridfilf AYlooaY Ha@Reh | @MubYorh&h Yl NEvedflkoxy or
acid halide or acid anhydride optionally in an in-situ
procedur &Pt hout isolating the acid halide or acid

anhydri de. Cbnpounds of formulae HZN-O P& or Ma are
kitbwherdf iCAR’ Bed RF’elmrlﬁ ddéi€ien 6l tHegibb e @ibktitiemiiorm

CEHEEEE Gal oot iw o igh s o RiGHA PRt R B Eaoents scecid

st lo@dr 1Ryt €ovadr talkoky;as descrlbed in the follow ng
exanpl es to give conpounds of formula |I , in which Rl

R4, R5, and R7 haye the_ nean nme
g%@w@% dfﬁ{k%{ﬁﬁ?@gﬂRg?W?rM P]’at en tq gﬁthﬁhmfh nl%zat‘fagﬂed car on atom

1- 4G al kfor@necycpalkyl gub@r |y nethylene can be prepared
as outllned in the follow ng reaction schenes to 5,

nd speci d bel S y wa exanpl e
RA the rismy iy ﬁ@niz{:@ ng i‘kkﬁ%ﬁ f%—r W qJéf(lm larly
t her et 0. -NRER$H@W—ipheriy@adN=+OH—sKFEMR-R(RYEPO)RIIS of
formula VI1, in which T2 is 1-4C al kyl ene,
particularly nmet hylene, and Y 1 is a suitable |eaving

group, such as e.g. iodine, chlorine or particul arly,
brom ne, and PGA stands for a SUItab| eg@ﬁggry

protective grou carbo xanpl e
tertbutyl, can rea ted\MFt6 ounds of formula
HN( R61 1)R612 to wn

nucleoph|I|csubst|tut|on reactlon correspondi ng am no
conmpounds, which are deprotected by renoval of P&X to
gi ve corresponding free acids of fornmula VIIl, which
can be coupled wth conmpounds of fornulae HZNO P& or
Na as described above to give, after renoval of P&
and PG3, correspondi ng conpounds of forrmula Ia.
Reaction schene 2 : with 11)R612 Alternatively, as
shomn in reaction schene 3 , conpounds of formula VII,

e g e~ A A~ 1LY o L Y Y T T
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with mal ei c aci d:
(E)-3-[1-(4-D net hyl am nonet hyl - benzenesul f onyl ) - 1H py

WO ea7/430 | - N- hydr oxy- acryl am de; conpound w t PCEHEP2006/066310

0.7 equivalent (Z)-but-2-enedigic acid with respect to
the free base: 200 ng of the conpound, which is
bt ai ned. r p cribed in
anpl e lfg&&%r%gl{ g%f C&QIBQ]EVI péliz é%ﬁgﬁeg}g épended | n 3
wat eris hvﬂlle)gsruéxyémqydnwsalhjdat(é‘dimm)—t(ﬂie) whOR® CO-lower

e BB 8 T LR, Do s

are fil t@r@mduybemddtat@ncw;hdrmgeontemurtgfeqmdaomgyetarsatoms selected

Sg: ﬁ? g?fr§%éﬂgg]]é) g%ogélétﬁl f‘g)l&%éega}lﬁ?:hgéﬁ Ilngs Jt hif¥Bwith one of

cont ai nsth@.carbeq aneth eincsarlciirgy remd g unsubstltuted or substltuted with an oxo

(E)-3- [1 gia - [)-1Hnp

Fron -3 yPP R HETED B RRh 1R PRl b RO ERARD: (e s eytene

0.5 eqU|gtahpmﬂ(eZ)ambumdeQefethediod&culeaci d with respect to

the free base: 200 ng of the conmpound, which is

obt d/é;:cordl ng to the procedure a described in

%@10 and 332 ng nmaleic acid are suspended in 3
sopropanol . The suspension is heated. The hot

suspetisi on iS¢ cydist tedianyaname wechhmancontpia apeyddispaaldyegeroatom

filteredsedlrdh et Q‘Bﬁl E(g}‘rasm'tlﬁg 'OFIH%/ é@]étrggs)n bSsufuk ev%ereln any

in vacuum Col orl ess crystasvvl gnetlng ol nt of

194- 205 odfuapecsebtiailiradng Wlﬁ@o@éﬁﬁbbm@ﬂ@@?d@&ﬂ ogidg opgplfur

mal ei c a&:ﬂogfdmake h%ﬁll &R cﬁlﬁhc tertlary amlne is dlrectl attached to the

(E)-3-[1-(4-di et hyl am nonet h benzenesul

ol - 3- yxe}namctwefm@mlw bitadbe bkt el |

(E)-3- [1- yl anm nonet hyl - benzenesul fonyl)-1H py
rrol - %dr oxy acryl am de; WE und with about 1
&qui vaI elﬁt—Clﬁ@I) R e-atCHIWQh (’@Hﬁebﬁ( o tHR IGED-berse:

200 ng of Ptﬁ Ce}@rmound whi ch i s obtained according to
the proce 1éure a déscribed in Exanpl e 10, and 300 ny
pelt.onilg avi achimeepexisefyédo #rang i water. The

wspenm RN dr 9. heated until the residue is dissolved.

The solution Ts cooled in an ice-bath. The crystals

ar gharinacentisallyaeceniehle onid additipmealisabérdele (155 ng) is

B Bl Bl TR K51 P P B RAER LR betore
mugq g withdhé ethgringradmdnts, Sad whergfn the tablet composition may thereafter be
bR R S AR P ERS B PSS RER Kl ShteRana
p@E)hG@L yater. 4- Di met hyl ami nonet hyl - benzenesul f onyl ) - 1H py

rrol -3-yl]-N hydroxy-acryl am de; conpound with oxalic

acid: 200 ng of the conmpound, which is obtained

accor di n@, A procers fproecpaunge dhadeseniipad datiles cBgoplien 2@ording to

) i i ded 3 nm t
Gt £ on bt SR B PPN et e 1
dii blsmlmg the athec plolroacanicalan grediceidwitina aatar tselubhthlo Xiher,

. il 1
STV AR L S AUl o, 208 W fr S
Bepasking thpaixtruded magpiall h4QQhar ecvirg rmbciege mSaIdtr tofeet milled
S L B
desird® Qo tiety sofe radge, conpound, whi ch i s obtai ned

FEGELTLDR RIRIS, PRGBS gt Ly gl 4

disglt@rhanesul fonic acid is added and the suspension is
stirred for 1 h. The suspension is filtered, the
filter cake is suspended in 5 nl _ acetone and stirred
for 5 h. The suspension is filtered and dried. Violet
crystals (400 ng) are obtained. The conpound contains
1.0 eq ethanesul fonic acid/nol. 1H NVR (200 MHz,
dé-DVMSO): d = 1.06 (t, 3 H J =7.2 Hz, CH3) , 2.39
(g, 2 H, J:72Hz CH2) 2.73(s 6H 2CH3),

~ oA~
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product is purified by a silica gel flash
chr omat ogr aph usi ng di chl oronet hane- net hanol el uent.

wo-200Dioskhyl - (1H pyrrol - 3-yl net hyl ene) - anmoni uPeT/EPNG/066310

10.60 g of (chloronethylene)djnfthylannoniuntchloride
and 6.25 g of N-(triisopropylsilyl)-pyrrole are

SHERBHBE PR PRI A0S g 0820 Oy3Rni

michgidagts, Af t er war ds the m Xt ure is cool ed to anbi ent

FERRL e FRE MIRATRGLOLSerlS L SPRE. T 2 ompound

as grey solid. Ms (ESI): 123.3 N+H 100%9 1H NMWR

Bt 48y b D

JddmpHsirg Hz, 4.9, 1H), 8.00 (dd, J1= 1.6 Hz,

e E'}tenwﬁlf@n% conporil acaoféfﬂén?ﬁa?L?;

bhwea&i&ﬂuhhpekmammable phar macdl0etfi%cal properties by
iny#ﬁltlng hi st one deacetyl ase qﬁﬁé@;ty and functi on.
?% one deacetyl ase (HDAC) neans ‘an ‘enzyne with an
dars disintegrarowar ds t he e-acetyl gﬂeUM%of | ysine residues
hi.n bst,rate protein. HDA syrates are
%&érocem%l%éﬁa% B, H3 or H4 prot& ns and i sof orns but
quﬂmnate proteins different to(hﬁ%tmnhﬁdhmké but not
*ﬁgritgcﬂate réleaseGﬂm eost 1n s rtgrtneI n ?) g ft%g%dblettu%? Ln or
nor suppressor éin p5 . I'npar Cul ar
h) ptifirel wWeacet yl ases cat al yse the hydrol ysis the
e-acetyl group of lysine residues within these
substrate proteins, formng the free am no group of
l'ysi ne. 4.nhpldrtiaogutiohl thblst@mq)a:iemetydrdﬁg tbyladoB3pehadsm the

BERP L O bhel o SRR SRR A [ oens s,

in partlcular i soenzynes sel ected fromthe so far

known hi e deac Ia na HDA and 8
Corans " 5 ARG ARRRT T GBECeqsMTGIon dfhingbua B 3, ARfigth the
dctiva $n gredién tas 24 BS-NADHTdepaathen phalyBsN -rhéth yit Sk {62morpholin-4-yl-

honp ues).,ln s referred enbodi nent this
4@55“@%1%@%'%'3&“&2%&%% fout 50% nore preferable at
| east 75% and still nnre preferabl e above 90%

Preferably, this i nis ecifig.tq a cific.
i st one acebseli b RayhaiRe rodisto Sh3f dekhtrSy me
saleecdlibla pofoxhiBeeiy a ik C@f)Olbhhl@h@lSdthﬁﬁfd’tﬁW?Oﬂ) @@ ip€&Jylene
rele e (eg HDACL , 2 , 3 enzynes) or a single
pgde ﬁ@gﬁ% (eg the HDAC 1 enzyne). The term histone
deacetylase inhibitor is used to identify a conpound
capabl e i nteracti ith a histone eacet
b 1 g PR R oot PR SRR e Fen e
agfel valtiyle pbt@xhrhbﬁlsmﬁbems "head group" defines the
resi dues within an hi stone deacetyl ase inhibitor
responsible for interacting with the active site of
the enzy$mA plegniabentiéal tdblei @mpokhRni aﬂbﬂrﬂirigi toRlagh 3 wherein the
Etstone.deace&ylaees IS eterqbned E)bio hen%a L

LAY MU B SR RO d MRl ER B o sp A G HEEG RO

activity. HDAC activity is used either derived from

nucl ear cellular. e acts or. by heterol ogous .
expr essi gnA B‘farglaa%’fttcﬁgag R%E’Qﬁz’”\}ﬁ%ﬁ“’igﬁo %ﬁ% |8; wherein the
fingaspueal dts oP PufBBWE ok R0 r<L Bk Sor FKird G%l MDA@eJSED@Mﬂw or

?(f?gﬂ%éi&é?f’a&é Oélé}e'r ?r}glfne@?ﬁ’iﬁ?? %exe d&Fi vfegfr @ﬁ%ﬁhﬁﬁ%ﬂe

RN Akl & I\J@Euf oF VRX&Bl Bricbe:] hvdrpir &M 2o@l car ci nona
cell line HeLa, are preferred. These nuclear extracts

contain class I and class Il enzynmes, but are enriched
in class 1 enzynes. For expression of reconbi nant HDAC
i soenzynes, manmmal i an expression systens |ike HEK293
cells are preferred. The HDAC i soenzyne is expressed
as a fu3|on proteln mnth an afflnlty ‘tag, I|ke the
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pati ent conprising adm nistering separately,
si mul taneously, concurrently, sequentially or

w@ boocnsd4ogi cal | y staggered to said patient in PEePEP2006/066310

thereof an amount of a first agfive conpound, which is

a conmpound according to the present invention, and an

amount of, a e%ﬂa%ga&eu%@ﬁ t?ﬁ&%ﬂl&%gﬁ%}{ %c&)‘PHBg Yo 918111? g,‘ héttin the

| east one 'second active conpoun ei ng a Standar

preeapewid & cal@dal silivan dicxidear | y at | east one art-known

anti-cancer agent, such as e.g. one or nore of those

chenot herapeutic and target-specific anti-cancer

agent s nehtA pmedaearteahtableh eorepositidre acooding $o ofaing H8, wherein the
I ISt j 3 ¢y 3ai d second active conpound
%gg%F%%%i§%$ﬁgg§§g§ Fggg¥§gbt. In yet further

addition, the present invention relates to a method

for tr eaii%?hﬁr a\égﬂtlé&{]gab?& 8 logi 15§ta|8£1gdin to claim 3, wherein the

(hyper) proliterative di seases and/or disorders

dempepngitvepdlgplasddoe XLon of apoptosis, such as e.g.

beni gn or malignant neopl asia, e.g. cancer,

particularly any of those cancer di seases nenti oned

herein, 1% Appatmaeadticabmbidt Somgositinn nicgirdmigrng daim 3, wherein the

SRR NAL AN ARSQLHLD0, Lo the present invention. The
arnaceutical conpositions, conbinations,

preparations, formulations, kits, products or packages

menti one bgve may ..al i.ncl ude .nore than one. of, the ..

Compoundb* Sogur ey oy W oS PR afcotRer Ot & doftisine

o€ 3 6f Bit-naflarrd miethyivph art ydon Namethtyh & @pmiot pladin - 4-gl-4-o- tolyl-pyridin-

particul ar antir-cancer .agent mentioned. In
ot PR A0S G o B & present 1 nvent i on
cdntiobFésed in the pre- or pd3B85mg gical treatnent of

cancer. further additi co ds according to

t mﬁ?@%%éﬁn¢¢ﬂgﬁsF@ﬁm:L%ﬁggbuse %ﬁlg%nbination with
f dditatk 200 (Memapl), i n parti A.@men sensitization of
9ﬁp?e3ﬁ$a2§ ts towards stag%g{d radi ation therapy.

THE R HiStration of the ¢ guﬁ@s according to this
i OvBsitlaldiliconTRogidatAianadii 3803 860D plaar maceut i ca

c ositions according to t [hvention may be
bggﬁbgﬁ%: in any of the gengggkﬂ§gaccepted nodes of
aNmignésairh Stdacate avai | abl e in ®mapt. Illustrative
exanpl of i e nodes dm ni stration include
Tﬁ?%gﬁgﬁg@g‘rlﬁ? nasal , p?‘rse "Bfal , topical,

t Panfelewiedr and rectal deliveig5snral and intravenous
delivery are preferred. For the treatnent of
der mat oses, the conpounds according to the invention
are in particular adm nistered in the formof those
phar maceuti cal conpositions which are suitable for
topi cal application. For the production of the

phar maceuti cal conpositions, the conpounds of the

i nvention (= active conpounds) are preferably m xed
wi th suitable pharmaceutical auxiliaries and further
processed to give suitable pharmaceutica
formul ati ons. Suitable pharmaceutical fornul ations
are, forexanple, powders, enulsions, suspensions,
sprays, oils, ointnments, fatty ointnents, creans,
pastes, gels or solutions. The pharnmaceutica
conmpositions according to the invention are prepared
by processes known per se. The dosage of the conpounds
according to the invention (=active conmpounds) is
carried out in the order of nagnitude custonmary for

hi st one deacetyl ases inhibitors. Topical application
fornms (such as ointnents) for the treatnent of
der mat oses thus contain the active conpounds in a
concentration of, for exanple, 0.1-99% The custonmary
dose in the case of system c therapy (p.o.) nmay be
bet ween 0.03 and 60 ny/ kg per day, (i. v.) may be

bet ween 0.03 and 60 ng/kg/ h. In another enbodi nent,
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