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Novel Method for the Production of Sul phonyl pyrroles
as HDAC inhibitors Field of application of the
WO pveniisen The invention relates to a novel prpdI/EP20091052870
met hod of N-sul phonyl pyrrole derivatives and salts
thereof, which are used in the pharmaceutical industry
for the production of pharnaceutical conpositions.
Techni cal background Transcriptional regulation in
cells is a conpl ex biological process. One basic
principle is regulation by posttranslational
nodi fi cati on of histone proteins, nanely histone
proteins H2ZA/B, H3 and H4 formi ng the octaneric
e
NS R ioh (R Phoiot b G IR ip bR 3 Fipag hibitors
nethylat|on and at serine reS|dues by phosphoryl ati on
constitute part of the so called "histone code"
(Strahl & Ellis, Nature 403, 41-45, 2000). In a sinple
FiBR{6! anBREINGRLE Bk BludiiRtin | vel v char ged Iysine
TEesT aues UecT eases af 11 y to negatively charged DNA,
whi ch now becones accessible for the entry of
transcr,iptiop_ factors. tone, acetyl atio
TheARAJHCR 1BRtES toaicai Yo Bpaebennmeted 8 N-suiphonyipyrrole
de?ﬁ;%h\)/é% BRASERS ARG8of Whish afGsdl HABDHIRRERENAH ‘Fﬁdustry for the
HDACs are associated wth transcriptional
prodpctissairpheomalcentics| comipositiong. chromatin to a
transcriptionally inactive, silent structure (Marks et
al. Nature Cancer Rev 1, 194-202, 2001 ) . The
opposite holds true for HATs which are associated with
transcriptional activator conplexes. Three different
K have been described so far, nanely

Transcriptional regulation in cells is a complex biological process. One basic
principle is regulation by posttranslational modification of histone proteins, namely
histone proteins H2A/B, H3 and H4 forming the octameric histone core complex.
These complex N-terminal modifications at lysine residues by acetylation or
methylation and at serine residues by phosphorylation constitute part of the so
called “histone code” (Strahl & Ellis, Nature 403, 41-45, 2000). In a simple model,
acetylation of positively charged lysine residues decreases affinity to negatively

charged DNA, which now becomes accessible for the entry of transcription factors.

Histone acetylation and deacetylation is catalysed by histone acetyliransferases
(HATs) and histone deacetylases (HDACs). HDACs are associated with
transcriptional repressor complexes, switching chromatin to a transcriptionally
inactive, silent structure (Marks et al. Nature Cancer Rev 1, 194-202, 2001). The
opposite holds true for HATs which are associated with transcriptional activator
complexes. Three different classes of HDACs have been described so far, namely
class | (HDAC 1-3, 8) with Mr = 42-55 kDa primarily located in the nucleus and
sensitive fowards inhibition by Trichostatin A (TSA), class [I (HDAC 4-7, 9, 10) with
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class I (HDAC 1-3, 8) with M 42-55 kDa primarily
| ocated in the nucl eus and sensitive towards
w0 pdwbhiaseon by Trichostatin A (TSA), class || FEIDRR009/052870
4-7, 9, 10) withM = 120-13Ckfa and TSA sensitivity
and class Il (Sir2 honol ogues) which are quite
di stinct by their NAD+ dependency and TSA

M 35 E20-3ROKHE AL S et Kb FIge! I S homologes) which are
QUARCASRrCR bly PR @6 cH Ahdar A me%ﬁigw' on of

cells in mtosis are preferenti al ‘St andard
cancer chenotherapeutic drugs finally kill cancer
eils. u i.nduction

Ofigg o eGP oefR Wl e R REL BFEE of tnea PO dbgt sancer cells

wi dnoohiesiiddeprolifaaBbY AR Ph GRbIOHiSk IdT:eh8dn mitosis are killed

carbanyl ati ng agents, platin analogs and topoil sonerase
prefenenfialiyr Standerdapancamchematherageltisi drugsafisaliy &ilnaaeckr cells

(T [ e mitotic, spindl.e .
o2 IEa A B bheithr e B2 3L [ BaPbloSior o7 faiRifo basic celluar
procdgsest eng) .mdlabiles! oismelly RISADNA d@;’!@ﬂéﬂﬁ@ssﬁd ( E&dbaimylating

constitute a new class of anti cancer drugs wth _
agens Slatin ianeless and tapeisooiarase inhibitarg), aeetabaligm @jrugs of this

r i HSLAR e HDLs f - hi st
o4 37 FimBl P ASAREY 53R BRI BRI apparsus
(siabiigmigngna destgtlileing thlsinrihhlt)icitorE)J Inrelpitorgroimisiote deacetylases

lified by reactivation of tunor suppressor genes.
(Hglﬁﬁn??eﬁﬁf&% & W oy etfe dNti BeRGRE dFudsc withy differentiation and
i eRyi ARVET [ [ :
eoRp ke BB S S SLALRceR, B gt isone
(prodeivg aceblldtian ehdghrbiniaéin retatcterbo aldysing ei corBplekHsa@€riptional
or the p53 tunor .lsu pressor .proteig exi st. The nedi cal
"eRIOE YIS s SHP I G by, eRGUYAION: @ WA SLBPIaSREF gNes and
refieRSRN&Ifidredgénes) MBMIGS 8ifbGind AMdrABTEA B XL PRAF §ine residues
rheumatoid arthritis and neurodegeneration
in core histone proteins, non-histone targets important for cancer cell biology like
heat-shock-protein 90 (HspS0) or the p53 tumor suppressor protein exist. The
medical use of HDIs might not be restricted to cancer therapy, since efficacy in
models for inflammatory diseases, rheumatoid arthritis and neurodegeneration

was shown.

Benzoyl or acetyl substituted pyrrolyl propenamides are described in the public
literature as HDAC-inhibitors, whereas the connectivity of the acyl-group is at
position 2 or 3 of the pyrrole scaffold. (Mai et.al., Journal Med.Chem. 2004, Vol.
47, No. 5, 1098-1109; or Ragno et al., Journal Med. Chem. 2004, Vol. 47, No. 5,
1351-1359). Further pyrrolyl substituted hydroxamic acid derivatives are described
in US4960787 as lipoxygenase inhibitors or in US6432999 as cyclooxygenase
inhibitors or in EP570594 as inhibitors of cell growth.

Addressing the remaining need in the art for novel, well-tolerated and more
efficacious inhibitors of HDACs, the international applications WO 2005/087724,
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was shown. Benzoyl or acetyl substituted pyrrolyl

propenam des are described in the public literature as
wOoiDAgH125k9 bi t ors, whereas the connectivity of PEEEP2009/052870

acyi-group is at position 2_gy. 3 of the pyrrole

scaffold. (Mai et.al., Journal Med.Chem 2004, VoI

47, No. 5, 1098 1 109; or Ragno et aI., Jour nal

Wi PP e oy it 68 ST —

de@@ﬁﬂémlsﬂldﬂ%%ﬂﬁ%f'esaés HOPQ ysess. | nhi bitors or
i n US6432999 'as Cycl ooxygenase inhibitors or in

EP570594 as inhibitors of cell growh. Addressing the

WS REBIRH 228 i AR G4 G Yor gBlosbbe” 88 disclose a
procd R BatHOpRpatdRIr SRddi® NEhifPoRPBbHMideAd M atives.
2007/ 039403 and WD 2007/ 039404 descri be

N- hydr oxy-acryl am de derivati ves of

T bl Ba 1 PO oo TR MR SER HrdSuatpsis gl Nrhvarowy

addylﬁmgdsdeﬁvath@seﬁagfr% frolrether e@maioﬁrmmg)hceﬁiccbmds During said
N- roxy-acryi am de derjvatives. This prepara
syﬁﬂ@@@sgh% &Rﬁﬁﬁﬁ%@d'ﬂﬁ aondic) e derivativais ‘E@H&Rﬁ‘éy‘#@ Br(tetrahydro-

Zﬁggp%@é{ﬁg@%@lm edﬁgc?f%ts .rlé%cztio?ﬁ kit n%‘n syntﬂ]é hlf‘hking reagent

resp I ng sai
(ED@xHCirares bkﬁ)ﬁtxhl@(la)c Afier ceraoval afehe varbiecH ng groop ;iﬂyesilmng with

th Q(tet dr o- yran i ne. by the . .
ary a5 [ eXERA e TaRnadne RRPa e NGO LaE R 2 goratve 1s
obiRLyH20) . After renoval of the prot ectl ng group by

stirring wth an acid ion exchange resin, the

respective N-hydroxy-acrylam de derivative is
obt ai n%d

Q. JOTHP
Ni'i
H2NOTHP R3 HCI MeOH
RS

'}1 EDC, HOBt, DMF !;l RS
0=§=o 0=5=0 o=$=0
R6 R6 RS

The use of O-(tetrahydro-2H-pyran-2-yl)hydroxylamine and EDCxHCI is, however,
a disadvantage not only under cost aspects but also because these reagents are
not available in large quantities. Furthermore, O-(tetrahydro-2H-pyran-2-
yl)hydroxylamine is explosive and it is necessary to remove the byproducts an
additional purification step, e.g. column chromatography.

An object of the invention therefore is to provide a commercially attractive, less
expensive but at least equally effective process for preparing N-hydroxy-
acrylamide derivatives of N-sulphonylpyrrole compounds, which derivatives have
HDAC inhibitory activity, which allows obtaining the reaction product in fewer steps
and with high yield and purity.
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The use of O (tetrahydro~2H- pyran-2-yl } hydroxyl am ne

and EDCxHCI is, however, a disadvantage not only under
w@eomy/1espect s but al so because these reagents BCEEPZING/052870

avail able in large quantities._ Furthernore,

O (tetrahydro-2H pyran-2- yl)hydroxylamne is

explosive and it is necessary to renove the byproducts

an additional purification step, e.g. colum

chromat ogr aphy. An object of the invention therefore

Déstridtidt BY tiskirverRigrercial ly attractive, |ess
—éﬂre%s“rvrﬁut at reast equally effective process for

prepari ng N-hydroxyacryl am de derivatives of

N-sul phonyl pyrrol e _conmpounds, whi ch _der.ivatives, have
inpsrprnp i Py RsE ap By R e e gty Biniv L PRRGss for the
prégaatibe bf IN-Bdrokyiderfigmiie ab@Raivasf N-sliphbalipyireledcompounds

and purity.- ADescription of the invention In

i dnhibitervaastivitythags pewt besn rryelppedemich is described in

2o
Y% 40 0 .QCEesS r_ ratjo : : ;

mk@h?%ﬁ&x%@%y‘%&bﬁﬁ%@ d%rsit‘\g/ tqfvggnégfﬁ:ﬁﬂﬁ’lg 5h ch%c acid chloride
intSratiahe mib tiyé corresgomdiog Nibydraxy rgnHiicld abiiativer Burprisingly,

activity has now been devel oped, which is described in .
thiggpackit aan bectaiduckshivith Aamgods dwdpxylanpingnyitnytithg formation

I t

of Pl S PR RTa e Told, i BRMGHdH Br hE frea base of the
cofwspondinggl M-hydnosy-aeatamide chrsghaomurcdled o t s respective

gg&j_ﬁ)us hydr oxyl ami ne wi thout the formation of acrylic
hy, iHSr oducts and | eads to the formation of the

free base of the correspondi ng N hydroxy-acryl am de

N- sul phonyl pyrrole or its respective hydrochl oride.
Said finding is especially surprising, as acid chlorides like the above intermediates

are in general very susceptible towards hydrolysis upon contact with water. In this
regard, the well-known textbook of Jerry March, Advanced Organic Chemistry [4"
edition, 1992, p.377] states the following: Acyl halides are so reacfive that
hydrolysis is easily carried out. In fact, most simple acyl halides must be stored
under anhydrous conditions lest they react with water in the air. Consequently,
water is usually a strong enough nucleophile for the reaction, though in difficult

cases hydroxide ion may be required.

Even more surprisingly, the application of protected hydroxylamine as in the prior
art process led fo the formation of significant quantities of acrylic acid by-products.

Thus, the newly developed preparation process of N-hydroxy-acrylamide
derivatives of N-sulphonylpyrrole compounds having HDAC inhibitory activity
according fo the present invention provides the advantages of being much more
cost effective than the process known form the prior art and of enabling the direct
formation of N-hydroxy-acrylamides without the necessity of the additional steps of
de-protection and purification.



Said finding is especially surprising, as acid

chlorides |ike the above internedi ates are in general
woegg/1sasecept i bl e towards hydrol ysis upon contBCI/ERED$1052870

water. In this regard, the wgll-known textbook of

Jerry March, Advanced Organic Chemstry [4th edition,

1992, p.377] states the follow ng: Acyl halides are so

THeaBseRak ORI Bciyon 4f Fie: Rtk ahaoRe 08P DRYBrprooess for

thé Y, &s{%ﬂém Qﬁnéj'dohmﬁdeéf fdrif¥a neathchvd %n"‘ﬁﬂﬁfdrb@-bb@lamlde

air. nsequent | water Is usually a strong enoug
derivativeopran N- smphmn}épyrsﬂetcompounti@u‘glrhami'iﬂ)ﬁﬁ |r&1mtory activity:
cases hydroxi de ion may be required. Even nore
surprisingly, the application of protected
hydroxylam ne as in the prior grt prsgess led to the
fornatlon of significant gpanti siHof acrylic acid
el oped preparation
process of N—hydroxy-acr M de mierivatives of
N- suf phonyl pyrrol e co havi ng HDAC i nhi bitory
activity according tRPth nt invention provides
t he advantages of being nuch nore cost effective than
t he process known forn1'_’=9rior art and of enabling
the direct formation of dydroxy-acry am des w t hout
the necessity of the additional steps of de-protection
and purification. The pres$nt |n entlon thus relates in
a first general aspect to process for the
preparation of a conpound of fornuia 1 which is an
N- hydr oxy-acryl am de derivative of an
wmmemnphonylpyrrole conpound and has HDAC i nhi bitory

Rf Ct' Eyalrog 'WLC? a!lkyfwﬂe oeg'e?a or 1-4C-alkoxy,
R2  is hydrogen or 1-4C-alkyl,
R3 s hydrogen or 1-4C-alkyl,
R4  is hydrogen, 1-4C-alkyl, halogen, or 1-4C-alkoxy,

R5  is hydrogen, 1-4C-alkyl, halogen, or 1-4C-alkoxy,

R6 is-T1-Q1, wherein

T1 is a bond,

Q1  is Ar1, Aal, Hh1, or Ah1, wherein

Arl  is phenyl, or R61- and/or R62-substituted phenyl, wherein
R61 is 1-4C-alkyl, or -T2-N(R611)R612, wherein

either

T2 isabond, and

R611 is 1-4C-alkyl, 1-4C-alkoxy-2-4C-alkyl, or phenyl-1-4C-alkyl,

R612 1-4C-alkyl, or 1-4C-alkoxy-2-4C-alkyl, or

R611 and R612 together and with inclusion of the nitrogen atom, to which they are

bonded, form a heterocyclic ring Het1, wherein
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R 1 is hydrogen, 1-4C aikyl, halogen, or 1-4C al koxy,
R2 is hydrogen or 1-4C-al kyl, R3 is hydrogen or
wazeeasiskyl , R4 is hydrogen, 1-4C-a!kyi, hai ogeC/EP2009/052870
1-4C al koxy, R5 is hydrogen, gl-4C al kyl, hal ogen, or
1-4C-al koxy, R6 is -T1-QL , wherein T 1 is a bond, QL
is Arl , Aal , Hhl , or Ahl , wherein Arl is phenyl,
 R61- /[or R62-substituted phen erein R61 is
HeHh 4 GioRgolngy thamoRg iyo Prese NPl lg:  REIoH: | <
thidrie I kyl
1-406121@'@9 p;é%ézr?oa Cﬁ’3‘/3%6%'%heny| 1-4C-al kyl , R612
1-4C-al kyl, or 1-4C-al koxy-2-4C-ai kyl, or R61 1 and
R61 2 together and with inclusion of t he ni trogen
atom to which they are bonded, forma heterocyclic
zrl ngs irleztcl-a;kymr er Q%-blldgﬁerfmhmﬂlﬁtéwbytdi?@@@rm| i no,

hi onor p oiin xot hi onor I NO

Rfﬁﬂpéﬁ 11:111Chaikybr1 ‘ﬂ)(}r&“ﬁPWd?ﬂ@ algyl, ppphenyl- héCaaikxAl ene, or

RS TP L IEe e gepr o
Rephiesmyd RBm(t‘o@aathy:k and w;th inclusion of the nltrogen atom, to which they are

bonded, form a heterocyclic ring Het1, wherein

or

Het1 is morpholino, thiomorphaolino, S-oxo-thiomorptholine, $,S-dioxo-

thiomorpholino, piperidino, pyrrolidino, imidazolo, pyrrolo or pyrazolo,

R62 is 1-4C-alkyl, 1-4C-alkoxy, halogen, cyano, 1-4C-alkoxy-1-4C-alkyl, 1-4C-
alkylcarbonylamino, or 1-4C-alkyisulphonylamino,

Aai is a bisaryl radical made up of two aryl groups,
which are selected independently from a group consisting of phenyl and naphthyl,
and

which are linked together via a single bond,

Hh1 is a bisheteroaryl radical made up of two heteroaryl groups,

which are selected independently from a group consisting of monocyclic 5- or 6-
membered heteroaryl radicals comprising one or two heteroatoms, each of which
is selected from the group consisting of nitrogen, oxygen and sulfur, and

which are linked together via a single bond,

Ah1 is a heteroaryl-aryl radical or an aryl-heteroaryl radical made up of a
heteroaryl group selected from a group consisting of monocyclic 5- or 6-membered
heteroaryl radicals comprising one or two heterocatoms, each of which is selected
from the group consisting of nitrogen, oxygen and sulfur, and an aryl group
selected from a group consisting of phenyl and naphthyl, whereby said heterocaryl

and aryl groups are linked together via a single bond,
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R612 is 1-4C-al kyl, or 1-4C-ai koxy-2-4C-alkyi, or R61l

1 and R612 together and with inclusion of the nitrogen
wW@r@a1125e9 whi ch they are bonded, form a het er oRGEPI09/052870

ring Hetl , wherein Hetl is_smrpholino,

t hi onor phol i no, S-oxo-t hi onorpholi no,

S, S- di oxot hi onor phol i no, piperidino, pyrrolidino,

i m dazol o, pyrrolo or pyrazolo, R62 is 1-4C-al kyl,

1- 4G al koxy, hal ogen, cyano, 1-4C-al koxy-1-4C al kyl,
wh’eTéxﬁ"#aW e Bk THhag be%pt;%némy §ut‘f§tit@téh meaio, AL R64,

is a bisaryl radical made up of two aryl groups,

whﬂnezoh are sel ected i ndependently froma group

consi sting of phenyl and naphthyl, and which are

i nked together via a single bond, Hhl is a

RA¥ shetarpalkyl, phadyicalomadg, dﬂl@%!l@d&? fhieLeFaraE MY, cyano
roups, whi ch are’ sel ected |ndependently froma gro

h h §om@et@w ardedg@inants flugring: suaﬁwﬁm&%ﬁ@pmrwo

h h of
AR R B EuhPh iR ©
ph@h?lfs@@ﬁﬂnyi@hﬁg@m-amdalky[béﬂ:rqnymmﬁnmmarbamwi Im@rk@-obr di-1-4C-
together via a single h

ond, Ahl s et ey oar
Iy ERFBIONKh MaeRE- qra!érﬁ(gﬂlfy!aram%alpwgé of p¥%‘l‘\ﬂ§)é3" JR632,
wHsLgroaryl group selected froma group consisting of
nnnocycllc 5- or 6-nmenbered heteroaryl radicals
conpri si ng one or two heteroatons, each of which is

Tazﬁld?sg%, d[} E&M%B E%Bﬁ(tﬂen% in erruptteé) y%’xygé(x Sk
R631 is 1-4C-alkyl, 1-4C-alkoxy-2-4C-alkyl, or phenyl-1-4C-alkyl,

R632 1-4C-alkyl, or 1-4C-alkoxy-2-4C-alkyl, or

R631 and R632 together and with inclusion of the nitrogen atom, to which they are
bonded, form a heterocyclic ring Het2, wherein

Het2 is morpholino, thiomorpholino, S-oxo-thiomorpholino, S,S-dioxo-
thiomorpholino, piperidino, pyrrolidino, imidazolo, pyrrolo or pyrazolo, and

R64 is 1-4C-alkyl, 1-4C-alkoxy or halogen,
comprising the step of reacting an acrylic acid chloride compound of formula 1I’:

0
R2 Cl
R4 S

/\ R3

i’l\] R1
Oﬁ?———o

R6

R5

Faormula I
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sel ected froma group consisting of phenyl and
napht hyl , whereby said heteroaryl and aryl groups are
wo povketseoget her via a single bond, wher ei n AalpPCT/EPZD09/052870
and Ahl nmay be optionally sulpstituted by R63 and/or
R64, wherein R63 is 1-4C-al kyl, phenyl-1-4C al kyl,
1-4C- al koxy, trifluoronethyl, cyano, hal ogen,

wh%?gj llgﬁE@y?{qqﬁ%gﬁE]@r@q H!f‘;‘ylgf@e: [ nm%_a%%lnbgsst éé ltjjte%g\ed above, with
aqﬂjﬁf}gg lﬁw,y)lxapélnﬂﬁgnyl am no, tolyl sul phonyl ani no,

phenyl Sul phonyi am no, 1-4C-al kyl carbonyl am no,
car banoyl, nono- or di-1-4Cal kyl am nocar bonyl, nono-

L L W e
interrupted by oxygen, and R631 is 1-4C al kyl,
1- 4C- al koxy- 2-4C~al kyl , or phenyl -1-4C al kyl, R632
In 12 forthekaspeet the quesenioiiveptiar refalps toop Rewal arpess for the
. t he . . S / o
o bR mep el oA el REofiid o Thby 9F RcBbPAM aspect,
furtledrZonwhigieg theHstepsiof nor phol i no, thionmorpholi po,
S- oxo-t hi onor phoi 1 no, S, S-di oxot hi onor phol i no,
pi peridi po, pyrrolidino, imdazolo, pyrrolo or
) BREVERY BoofbBibisifad® 2 kvl . L 4Calkoxy o
al ogeh, conprising the step of reacting an acrylic
acid chloride conpound of formula IT: Fornmul a
I1"wherein Rl, R2, R3, R4, R5 and R6 have the neanings
as defined above, wth aqusgus drgﬁYIanine

R3

Formula [l

wherein R1, R2, R3, R4, R5 and R6 and have the meanings as defined above,
and

if) transforming the compound of formula Il into its acid chloride of formula I1".

In a third aspect the present invention relates to a process wherein the above step

ii) is carried out with thionyl chloride or oxalyl chloride.

In a fourth aspect the present invention relates to a process wherein the above
step i) is carried out by synthesizing the compound of formula Il according to a

process comprising the following steps:
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and optionally converting the resulting conpound into
an acid addition salt thereof. in a further aspect the
w@e@sams29 nvention relates to a novel process PCI/EP1969/052870

preparation of a conpound of fornmula | according to

the first genera! aspect, further conprising the steps

of i) providing a conpound of fornmula li: Formula I
wherein R 1, R2, R3, R4, R5 and R6 and have the

meani ngs as defined above, and ii) transform ng the

CO”ﬂQﬁﬂ Ly s [ ﬁﬁﬁﬁg [ .of

fornmu aﬁi?ﬁhgftﬁé ggttﬁjin:r(g'dgggg%t(:bt e Sgecgle?dr){?ﬁ{iﬁ%%nti on
relates to a process wherein the above step ii) is
carried out with thionyl chlﬁ{ide or oxalyl chloride.
In a fourth aspect the prese 2invention relates to a
process wherein the abov& tep A s carried out by
synt hesi zi ng the conpound o rmula Il according to a
process conprising the f steps: | engt heni ng the
carbon chain of a conpound ofN foRfula V: Fornmula V
wherein Rl, R2, R4 and R5 halle the meani ngs as defi ned
above, to obtain a conpound of fornula IV: Forrmula IV
wherein Rl, R2, R3, R4 and_R5 have the neanings as
defi ned above and PGl stanbi@mu# Va suitabl e tenporary
protective group for the carboxyl group,

wherein R1, R2, R4 and R5 have the meanings as defined above, to obtain a

compound of formula [V:

0
R2 OPG1
R4 -
i
RS N R
H
Formula IV

wherein R1, R2, R3, R4 and R5 have the meanings as defined above and PG1

stands for a suitable temporary protective group for the carboxyl group,

reacting the compound of formula IV with a compound of formula R6-SO;-
X, wherein R6 is as defined above and X is a suitable leaving group, o give the

carresponding compound of formula lIi:
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reacting the conmpound of fornmula IV with a conpound of

formul a R6-SO2- X, wherein R6 is as defined above and
wOoK2009/182580i t abl e | eaving group, to give the  PCI/EP2009/052870

correspondi ng conpound of fofgula H :Fornmula ill

wherein R 1, R2, R3, R4, R5 and R6 have the neanings

as defined above and PGL stands for a suitable

tenporary protective group for_the carboxyl group, and

renmovi ng the protective group to afford a conmpound

of fornula Il. In a fifthR resent invention

relates to a process 0 any of the preceding

aspects, wherein the conppoynd ofR3ornuIa | is obtained

in the formof the &{ In a sixth aspect the

present invention re ateSﬁtolﬁiprocess according to

any of the aspects one wherei n the conpound

of formula I is directF§|ob§a|ned inthe formof its

hydrochl oride sait by red®tion of a conpound of

formula H w th aqueous hydroxylam ne. in a seventh

aspect the present invention relates to a process

according to any of the aspewus bne to four for the

preparation of other salts of the conmpounds of fornula

I than the hydrochl oride, conprising reacting the free
wHASH RA, RCFPORAI RS aﬁ@rFEB“hﬁvé t%trheémﬁgé téébhéﬁr?é“d dbove and

or acid derivative to formthe correspon acid
PGtdiandsrfosalstitalle tempoearyiprgtectiee geiug fad the caﬁbowl grogp, and

a conmpound of forrmula | into another acid addition

salt.In an eighth aspect the present invention relates

t 0 PRbOROIHe PESREMNSGrdud P8 to afford a compound of formula IL.

In a fifth aspect the present invention relates to a process according to any of the
preceding aspects, wherein the compound of formula | is obtained in the form of
the free base.

In a sixth aspect the present invention relates to a process according to any of the
aspects one to four, wherein the compound of formula | is directly obtained in the
form of its hydrochloride salt by reaction of a compound of formula II' with aqueous

hydroxylamine.

In a seventh aspect the present invention relates to a process according to any of
the aspects one to four for the preparation of other salts of the compounds of

formula | than the hydrochloride, comprising

reacting the free base of a compound of formula | with a suitable acid or

acid derivative to form the corresponding acid addition salt, or

converting the acid addition salt of a compound of formula | into another

acid addition sali.
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seventh aspect, wherein the acid addition salt of the
conpounds of fornula |I other than the hydrochloride is
wo b@omrexskanesul fonate. In a ninth aspect the pPEFEP1009/052870

invention relates to a process_for preparing a

phar maceuti cal conposition containing a conpound of
formula i or a pharmaceuticaliy acceptable acid

addition salt thereof, conprising synthesizing the
conmpound of forrmula | or its acid addition salt

In84£ &l 'W%sgegﬁg'}ér gg%sie‘ﬁft iﬁ%ti@h%féjé%‘mg?ﬁé@?&&e%saﬁéjcording to the

for atin ting conpoun ustomary
sepbathnespect, | wiakreax hepaad tasldition salt @it casgeendshd formula | other

o RSB SRR lecsss 500 1 10

conposition is for treating, preventing or
anel i orating benign and/or malignant neoplasia, such .
Inas minty. aspecieihe tpypsenir biventoratrelaéeslite cagyocess Henipgeparing a

or _mal ignant behavi our and/or disorders responsive,to
PRI B o LORRRIISE) <oy af PO ol | B 1 or
phRFRBaEaida) etepia®|dBEin 2RI SMatherdd! toraprisiRg synthesizing the

conpounds of formula |I according to a process as
copssindbet fornuay | of ik eckbadditipdp salt sacqordipar ta @iyapne of the

pribedif - fsdeand o TREA Ao B ek e $BATRHAL WA ~chstomary

m

phahabeidiehl exyipi®nid.- { 5- pyri di n- 2-yl -t hi ophene- 2- sul f ony
)-1 Hpyrrol-3-yl]-acry]am de and (E)-N Hydroxy-3-{1
-[4-(1 -nethyl- 1H pyrazo!-4-yl)-benzenesul fonyl]-1

in& R%EE 9bpetthé present invention relates to a process according to the ninth
aspect, wherein the pharmaceutical composition is for treating, preventing or
ameliorating benign and/for malignant neoplasia, such as e.g. cancer,
hyperproliferative diseases of benign or malignant behaviour and/or disorders

responsive to induction of apoptosis.

Especially preferred is the preparation of the methanesulfonate salt of the
compounds of formula | according to a process as described in any of the above
aspects, in particular of
(E)-3-[1-(4-dimethylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl}--N-hydroxy-
acrylamide,
(E)-N-Hydroxy-3-[1-(5-pyridin-2-yl-thiophene-2-sulfonyl)-1H-pyrrol-3-ylj-acrylamide
and
(E)-N-Hydroxy-3-{1-[4-(1-methyl-1H-pyrazol-4-yl}-benzenesulfonyl]-1H-pyrrol-3-yi}-

acrylamide.

Preferably, the chlorinating agent in a process according to the above aspects one
to eight is utilized in a 2- to 3-fold molar excess related to the compound of formula
i
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acrylam de. Preferably, the chlorinating agent in a

process according to the above aspects one to eight is
waiikitpsed in a 2- to 3-fold nolar excess rel at BAI/EP200$1€52870

conpound of fornul aThe tenp_eiﬁt_ure of the chlorinating

reaction is preferably in the range between 40 and

60Q0C. Even nore preferably, aqueous hydroxylamne is

utilized in a 10- to 30-fold nolar excess related to
Thenlenmsipbiia @f die £blofnplEng reactipRds pesfgeatiy i thepranggdetween 40
ar@intiféj’%form ng step is in preferably in the range

etweeén 10 and 3Q0C, nost preferably at room

tenperature. in another preferred enbodi nent, the

reaction m xture is stirred for, 20-90 mn_ after the

EVERHOE PRI, FRAUSAUSIISFORAETIR T8 SHERMIN Br1G-dprif-Rld molar

e)ﬁ!,;!g'ss Fé?afe'@l%%?‘%lﬁg) u%grﬁwllnﬁ]%q]@ cont ai ni ng sol ution.

n a nost prefer enbodi me of the invention, the
nmet hanesul fonate salt of any of the above |listed three

THR fBRep R LR euice daBO T Brebriai Porieray fo B i between
10 &hd B@"cp,rrﬁs&obr%ger_&bweamééﬁa% atuRest nmode for

carrying out the invention The conmpounds of formnula i

can be prepared according to the follow ng scheme by
in%%%ﬁér?pgg%?%dg d gﬁimﬁ'&% %f%%{:ﬁ[ﬁrgﬁ\i#tn(eﬁ i%%rtigr%%l%ln Qb% min after
theé dphpieadh R Reeaddiand sidgiendombBeuRdtcl ReGuRCid to the aqueous

chloride of formula Ii' to a solution of aqueous

hysyaviagingrRoféaining, spwlidrer abl y, THF;

In a most preferred embodiment of the invention, the methanesulfonate salt of any
of the above listed three preferred compounds is prepared according to a process
using the preferred reaction conditions as described in the preceding five

paragraphs.

Best mode for carrying out the invention

The compounds of formula | can be prepared according to the following scheme
by reacting the hydrochloride salt of the corresponding acrylic acid compounds of
formula I with a chlorinating agent and adding the obtained acid chloride of

formula II' to a solution of aqueocus hydroxylamine and, preferably, THF:

R2 oH R2 Cl R2 N[’.!OH
Ré4 = R4 — R4
/ \ R3 C1” Donor / \ R3 aq. H,NOH / \ R3
I e T —_— E
0 ES o] HCI O_ES—O HCI O=8=0 free base/
R6 R6 L HCI

Formula Il Forrula [P Forrrula |



Formula Il Forrrula Ii' Formula |IThereby, the
conpounds of fornula | precipitate either directly as

w0 e@e/1ixag2e or as hydrochl oride salt, both of wW(TRPan052870
be easily isolated by fiItrgiégn in high purity. If
desired, the free base can be converted into its
hydr ochl ori de by reaction with hydrogen chl ori de.

Simtar procedures exist to prepare other acid
Theaaby.itha compatingdsofdpemuial | piestpitata eithersiiraqtiycrses higse or as

A Lor hnat A U -
L RAROAIE R B e BB REMIB B W B0 pury.
dasﬁ'asﬂ?ﬂ'lmjireef base wahabé Icoﬂﬁer’c@@ i%ege@%drc?ﬁﬂ\gﬁdgé bg Qz’(?ection with
the fol] owi.ng _reaction schene: . I - -X
hydrgagqn Pklorlﬁet R @aequug%%@ﬁ@ ihPrer@sontien Add @ddgion salts
rfelCAR ) f‘%@{ei n RL, R2, R4 and R5 have
° athe srhlééé]ﬂh(rﬁ%vgﬁ gfsagg@ie}r{g above, is |engthened, for
exanpl e, by a condensation reaction (with a malonic

PRt R Sla PSR enfBtodnh avefe Mowids, b o Rob fisa o, soc,
dswort hEmmons reaction {with a

a /
b-{al koxycar bonyl ) - phosphoni ¢ acid di al kyl ester) to
obtain a conmpound of formula IV, wherein Rl, R2, R3,

o THE R8RS Bt ML RS &Py B A BRfG 2 508 Bl v reaction
schBmecar boxyl group, for exanple tert-butyi or one of

those art-known protective groups nentioned in
"Protective G-oups in Organic Synthesis" by T.

0
+/ R2 R2 OPGH
R4 .._N\ R4 s R4 —
- R3
AL e T —
N R OrRe=i RETN SRy RS N\ Ri
H H H
(Vi) (V)
R6-50,-X (V)
0 Q
R2 OH
" _ LN
/i ° — Jy{ ®
TN R RET N R
o=b=o ombo
R6 ke

(I ()
15

In the reaction scheme the carbon chain of a compound of formula V, wherein R1,
R2, R4 and R5 have the meanings as defined above, is lengthened, for example,
by a condensation reaction (with a malonic acid derivative) or by a Wittig or Julia

reaction or, particularly in the case when R2 is hydrogen, by a Horner-Wadsworth-
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Greene and P. Wits (John Wley & Sons, Inc. 1999, 3rd

Ed.) or in "Protecting Goups" (Thiene Foundati ons
wor@anixs2Cheni stry Series N G oup” by P. Koci ePGREP2009/052870

(Thi eme Medi cal Publi shers, % 00). Conpounds of

formula V are known, or can bé prepared according to

art-known procedures, or can be obtained from

conmpounds of fornmula V!, for the case that R2 is

Emmﬂégmcﬂon npygtimds Rofalifaxyratbanyl)-phosphenianadd diadky! ester) to

R R R O
mehengs RisREefiiel dbsvdareadi PGS ﬁén@@fcbrn@%uﬁbﬁl\eete@ﬁ]ﬁbré(ry Brotective

a sultable | eaving group, such as e. Lg ori ne
greir dor Hee @@rb@%@ﬁ@mmg fof onisouple tert-b vlngr anﬂ of fhose art-known

prmgﬁ\?%g]s&a[}s @oveﬁﬁ%forrpouﬁg"g % Pﬁ ¥§n[Fr‘§yntheS|s" by T.

Gr@@ﬂé%d(iiar\&’ukmwwhrowiw&b%ps e d@9on 3# kdowor in “Protecting

n e next action step, the protectiyve
G@Naap(wﬁm@f OMrEEHB 8% 9%$l023?%'ﬁ3v|$qr'@§r{\? OB BY, By Kocienski

(Tﬁ%ﬁ%ﬂde@%é@u@ﬂsﬁé& Jg@ﬁm manner to yield a conpound

romula . A coirpou of formula Il" can be
obt ai ned by reactl ng a conpound of formula Il with
thio chloriide. The reacti,on can
CopbS s P ILES MF Pest Ko 8T 630 - sreptirost BRGuEY £ 8rknown

pridéddipus, éﬁ@ér@‘ﬁe”&athh\%dcﬁ@ﬂﬁ Tp&ind‘s%mﬂrﬁuulla\ Vi, fhdke case that
s, the compound of formula I'T can without i sol ation

Rdis hyshioger wi t h aqueous
Compounds of formula VI are known or are accessible in a known manner.

A compound of formula IV can be reacted with a compound of formula R6-SO2-X,
wherein R6 has the meanings as defined above and X is a suitable leaving group,
such as e.g. chlorine, to give the corresponding compound of formula ill, wherein
R1, R2, R3, R4, R5, R6 and PG1 have the meanings as defined above.

Compounds of formula R6-S0O,-X are known or can be prepared in a known

manner.

In the next reaction step, the protective group PG1 of a compound of formula i
can be removed according to an arf-known manner to yield a compound of formula
I

A compound of formula [I' can be obtained by reacting a compound of formula [l
with thionyl chloride or oxalyl chloride. The reaction can optionally be carried out
as an in-situ process without isolating the compound of formula If'. That is, the
compound of formula II' can without isolation be reacted with agqueous

hydroxylamine to form a compound of formula I.
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hydroxyl am ne to forma conpound of fornula I.The
present invention is neant to include both variants,

WO 2@9/113529 i n-situ formati on of a conmpound of fPRCTHEP09/052870
froma conmpound of fornmula Lishy way of reacting the
non-isol ated internediate of Tormula Ii' w th aqueous
hydr oxyl am ne and the reaction of the isolated
internediate of formula Il'" w th aqueous hydroxyl am ne
to forma conmpound of formula I. The in-situ process

The pRIsBhevBAto PR Rdt to/inchlie HdtRvaRang, 1.8r thedh- é?tu formation of
conmmpound of formula | can be converted into one of its

a sompoaindi afi fenmakd t SronFar corepawnd of forniadi dwmvay |qﬂerea¢:t|ng the
a co nd, of fornul I Y aci d ad

PR i mediiE ot sprraiie el whho ShudSis dBREebUigayand the

re@8iidrs of fie 201068 anteadeBiatdl of FMUIAY’ Wi éc?&%tﬁal%rb%ﬂﬁﬁmne to
of the conmpounds of formula | in a suitable sol vent

forrs agcorapRigtbationsuEhl. ddedawitopsocenst Byreferiegl ket one
or nethyl isobutyl ketone, an ether, such as diethyl
et her, tetrahydrofuran or di oxane, a chlorinated

Obtishiatigathenfree hasle fasmneft & coaipount| ofrfodaular | cénh deofanvaxrted into
| ow_nol ecul ar V\Ell?ht al i phatic al cohol suc

ong ﬁgﬁéla%‘i’ qddiinopaikol ur@aﬁrewr%,omeahv@mhl@naes@fr@cp%mpound of
oL 05 AAPAe ek alch DNAEH B EL Aol HRE e roe baso

fofmltering, reprecipitating, precipitating with a
nonsol vent for the addition salt {e.g. isopropanol,
acetone or acetonitrile) or by evaporating the

S§f§ \6§ﬁtbe Oaihege %ﬁ@soﬁ\%g?“tﬁé e HeRBPRYIST Fhe compounds of
formula | can be obtai ned omits hydrochloride salt

fonyulal IHala sudtabia salvanici@ng.tahketobe, $ush a@ace@mem@hlyhaﬁmsd ketone
or me fgyisi‘%lobuty[ ketone, an ether, such as diethyl ether, tetrahydrofuran or
dioxane, a chlorinated hydrocarbon, such as methylene chloride or chloroform, or
a low molecular weight aliphatic alcohol such as ethanol or isopropancl) which
contains the desired acid or base, or to which the desired acid or base is then
added. The salts can then be obtained by filtering, reprecipitating, precipitating
with a nonsolvent for the addition salt (e.g. isopropanol, acetone or acetonitrile) or

by evaporating the solvent.

The free base form of the compounds of formula | can be obtained from its
hydrochloride salt by alkalization and can then be further converted into other salts
as described above.

In this way, pharmacologically acceptable salts can be obtained.

The following examples serve to illustrate the invention further without restricting it.
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as descri bed above. In this way, pharnmacol ogically

acceptabl e salts can be obtai ned. The follow ng
wex@oplase serve to illustrate the invention fupPCTEP2009/052870

w t hout restricting it.Exanpl,gs

(E)-3-[1-(4-dinethyl am nonet hyl - benzenes

ul fonyl)-1H pyrrol -3-yl] -N hydroxyacryi am de

hydrochl ori de A reaction vessel was charged with

(E)-3-[1-(4-dinet hyl am nonet hyl benzenesul fonyl)- 1

E%%@ég‘i%' 3-yl]-acrylic acid hydrochl oride (20.0 kg,
. ), hyflow (10.0 kg) and
1-met hyl - 2-pyrrol i done (130.0 L). The suspensi on was
eated to 60-68 0C, stirred for 15-45 mn and
(B eI Rdoin e Ty e e SRl TR RTaSylI—N-hydroxy-
ad@hﬂée%y@rﬁfcﬁﬁr}oﬁone (10.0 L) and the filtrate was
t e

ansf er Into a reaction vessel. The sol uti on was
heated to 40-50 OC and thionyl chloride ( 19.0 kg,
159.94 nol) was added over a pgriod of 1-1 .5 h. After

stirripg,for 20-45 mn, the aciyd chloride solution _OH

co t'o 18-28C. A second ti%n vessel was ch di

uneous hydr oxyl am fey\(50% 42.8 kg, 647 \ and
(40.0 L). _Th&%bayve pared sol ut fbi¥"ot N

0£F) - 3-[ 1-(4- di mehyl amiocagnmet hyl -benzenesul fomd)) - 1

oﬁz oI]H-Cg-yI ]-acryl oyl ?hgl eHCEydr ochl ori deo’VS)va Het
ad NMg- 3Q0C over a per N@2s.4 h. After NMe,
stirring for 20-40 mn, acetone (47.6 L, 647 nmol) was
added at 17-25 0OC within 45-90 mn. The reaction

AD) il dauesis)er vas pergelr Wb h{EThe LrhRblBiinomethyk
betensbiifdrfM- Al-pYfroR 3Gy fEryd deRABldbcRIorkiROlRA0NQ, 53.92 mol),
hyflow (10.0 kg) and 1-methyl-2-pyrrolidone (130.0 L). The suspension was heated
to 60-68°C, stirred for 15-45 min and filtered. The filter cake was washed with 1-
methyi-2-pyrrolidone (10.0 L) and the filrate was transferred into a reaction vessel.
The solution was heated to 40-50°C and thionyl chloride (19.0 kg, 159.94 mol) was
added over a period of 1-1.5 h. After stirring for 20-45 min, the acid chloride

solution was cooled to 18-28°C.

A second reaction vessel was charged with aqueous hydroxylamine (50%, 42.8
kg, 647 mol) and THF (40.0 L). The above prepared solution of (E)-3-[1-(4-
dimethylaminomethyl-benzenesulfonyl)-1H-pyrrol-3-yl]-acryloyl chloride
hydrochloride was added at 18-30°C over a period of 2-4 h. After stirring for 20-40
min, acetone (47.6 L, 647 mmol) was added at 17-25°C within 45-80 min. The
reaction mixture was stirred for 30 min and acetonitrile (570.0 L) was added over a
period of 1-2 h. The suspension was stirred at 17-25°C for at least 4 h, cooled to
5-13°C and stirred for 1-2 h. The solid was centrifuged and was used without
further drying in the subsegquent free basing step.

(E)-N-Hydroxy-3-[1-(5-pyridin-2-yl-thiophene-2-sulfonyl)-1H-pyrrol-3-yl]-acrylamide
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5-1 3C and stirred for 1-2 h. The solid was

centrifuged and was used without further drying in the
waaimsempient free basing step. PCT/EP2009/052870

(E) ~N- Hydr oxy- 3-[ 1- (5- pyri di n=2-yl -t hi ophene- 2- sul f ony

l)- 1Hpyrrol-3-yl]-acrylamde(E)-3-[1

-(5-Pyridin-2-yl-thi ophene-2-sul fonyl)-1

H pyrroi-3-yl]-acrylic acid ledrochl oride (30.0 g,

75.6 mmol ) was suspended in ®cetonitrile {540 m ) § ndaoH

t hi eayf%hl oride (12.1 nl=}66¢3 mml) was adde ey

@ﬁod of 10 mn. T uspensi on was heate o 60C
stirredobpredd h. above prepan,ed sol utli of

\
o(B) - 3-[ 1- {5=PyTTdlh- 25\ - t hi opheme=2-su Pony_ji- 1
|- 3-yl]-acryl oy¥® ride hydrochlori

added/t o an aqueous hydr am:ine sol ution (50%
g, 2.R7 H61) at 20-25C over\a period of 45 min. After
stirr¥ngfor 65 mn, water 3 m.) was added andN/ N\
00C. The suspensi s filtered and the—
filter cake was washed with water (150 nlL). The title

compound was obtained as beige solid ( 17.3 Q).

~ d -3-{1-[4-(1; hyl,- . .

e G bkt -purp Podracpylg . aoid

hyResoHIGE€38.8) 93765 hndid WS Bidpehded in acetonitrile (540 mL) and
razol -4-yl)-benzenesul fonyl]-1

Hp . ‘
tthWE//CinloridG-(fiEN- ad; V663 awnal) was sddedover a( periad gf 10 min. The

77.7.. I i N itril 525 nmL

subhafs s HeeRdR BG B SirReER, " o1 | "ras added

Thé bBble ropared TESILBHIS RF E) B[ 1WaESP Zretih-2dyltthiophenarisulfonyl)-1H-
stirred for 1 h. The above prepared sol ution of

pyrey-3syviFaciyioyt 1-oenida - Dyrrgshieids - vap ) added to  an  aqueous
I o' - | orj .
RARBRAT SADMA ORI £ 2T 4ol 204t B Fb8A: o 45 min

Afterl siirriog 105058 mMiBd water 1308 mb) waat alide@(iid woetedato 0°C. The

suspension was filtered and the filter cake was washed with water (150 mL). The

title compound was obtained as beige solid (17.3 g).

(E)-N-Hydroxy-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesuifonyl]-1H-pyrrol-3-yl}-

acrylamide

0 0
_OH
. /0 ./ Cl =/ N
7\ I\ /A
N (COGY), MeGN y aq. H;NOH N
O= Ox= O
o HC o?° HCI o
A N N
A | N,«N \ N,N
"\ \ \

(E)-3-{1-[4-(1-Methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylic acid
hydrochloride (70.0 g, 177.7 mmol) was suspended in acetonitrile (5625 ml.} and
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period of 20 min. After stirring for 90 mn, the
suspension was filtered and dried. The crude product
W@ 289412529 was suspended in a m xture of i sopr oper®P2009/052870
(480 rnL) and water (480 nL) nd stirred at reflux for
1 h. After cooling to roomteﬁ‘perature t he suspension
was filtered and dried. The t|tIe conpound was
obt ai ned as belge solid (28, . Commercial utility
oxand uersisu s S 8L pPapdr E‘tﬂn%lw@ﬁda(ﬂfb?d withif § miv ekhig suspension
l4 arsiely ical properties by inhibiting
Wﬁé]éts%fr{?g 2§a§c§t aée act ?\%l r?y and function. They cause
Tty peataevet yl;ateparedof seatlai n @fub&fg'Ey-at{ﬁ [ﬂF(ijl‘ﬁen@I-aHdpﬁézol 4-yl)-
functi opa cgnse nce for exa e the inducti
b%f@&ﬂ@@%*? ot pare- sy agylosh ChicHdacydsRcripTiR ovas Added to an
HRGEAL hs‘ﬂ:ﬂox ﬁHmé %Iﬁl(ﬁ‘{ Kﬁ?{’: 10BAHEL | PR8Ofol) at 10-20°C over a

dlfferent| |on an tion of "apopt osi’s.
pariodnof' 20 doiot Adter sfirringofor &) siin,ahd sasakbngionsvas filterealr end dried.

used to |den a co ound i ch excecutes progranmed
THEE e ChieRiO (4 R S BUSReE 1 F R Ghesmtabanel (480 mi)
arﬂhﬁ)ﬁie‘i’%ﬂ% heL)dfid élﬁ?eobﬁt PR 61 Bl ARBEELGIHG ﬁvr%Bh?‘te{nperature
hin the contacted cell, such as the activation
th@ﬁyﬁ@emlg@ma‘fﬂberpdcar@ arek sTHe titte pampotnd avas thiained as beige
sof”éeefggqrc@ati on of chromatin. Induction of apoptosis in
“‘contacted with the conmpound m ght not
necessarily be coupled with inhibition of cell
proliferation or cell differentiation. Preferably, the
inhibition of proliferation, induction of

C%H%%It' tft,on and/or i nduct i on of apoptosis is

ells with aberrant ceil

The compounds as prepared according to this invention have valuable
pharmacological properties by inhibiting histone deacetylase activity and function.
They cause hyperacetylation of certain substrate proteins and as functional
consequence for example the induction or repression of gene expression,
induction of protein degration, cell cycle arrest, induction of differentiation and/or

induction of apoptosis.

The term “induction of apoptosis” and analogous terms are used to identify a
compound which excecutes programmed cell death in cells contacted with that
compound. Apoptosis is defined by complex biochemical events within the
contacted cell, such as the activation of cystein specific proteinases (‘caspases”)
and the fragmentation of chromatin. Induction of apoptosis in cells contacted with
the compound might not necessarily be coupled with inhibition of cell proliferation
or cell differentiation. Preferably, the inhibition of proliferation, induction of
differentiation and/or induction of apoptosis is specific to cells with aberrant cell
growth.
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growm h. "induction of differentiation" is defined as a
process of cellular reprogrammng |leading to a
WO ewensiskd e or irreversible cell cycle arrest PCT/E20891052870
re-expression of a subset of ,genes typical for a
certain specialized nornal aégr type or tissue (e.g.
reexpression of mlk fat proteins and fat in mamary
carcinoma cells). The invention further relates to a
“‘Inshustien soff diffeperdigdionnds aleiinad nak euprangiss cainpeltilal seprogramming

Lphibitin t.reati.n anel i tin r.preyentin ,
ep 8o b 2 e B3 dM e e 5P 8P 4y B BN, Plegpression of
subisepbRyémgs Bipaidl dt a eshhinpipicidieeatnopmapbsll Bipesel tidsvial (e.g. re-
and/or a_block in differentiation. The term neogpl asi a
expressierr st mik halgproirinp pad ffatin raramary caenamasglisy
hyperproliferation of cells, incapable of form ng an
aggressive, netastasizing tunmor in vivo, and, in
Tieonhvastion "forhegnaidteneoplaagratesthifon prepddsgr abetabyaceutical
cells,vvifh,rruht_i ple cellul ar, and bi ochem cal )
comppRsiiRl Tarileibitingp HERENG rAMlarptg ar BirvesiNg ogildlas geoplasia. A
"5PpIESE R HENARE BY SIS MRS VIRG AREREP obl pRTe @Ry andior sunviva
aratfooa dilock trodifflessrgiatiennt he rteentricoplasice inpluwles dbepigasmebplasia”

for the treatnenpt of malignant neppl asia, al .
wijgh 5 Bissedocd Rk o PyPeRI Bedlion L85 415t Jhgapdde of forming an
adéjxr@@iw, feladtddising! iiendrTh 4idd, SAd1Gh IngR8E OmalibfsMESseoplasia’

anpl es of malignhant neoplasia treated with the N
winick U slesasibey hyotelisdwithvatiitipies celfulameng rdegemical abnormaiities,

U S5 S e b bR uasess

diftadtldgjansbone, brain, central and peripheral nervus
system colon, endocrine glands (e.g. thyroid and
adr enal

The pharmaceutical compositions prepared according to the present invention are
preferably used for the treatment of malignant neoplasia, also described as
cancer, characterized by tumor cells finally metastasizing into distinct organs or
tissues, Examples of malignant neoplasia ireated with the N-sulphonylpyrrole
derivatives of the present invention include solid and hematological tumors. Solid
tumors are exemplified by tumors of the breast, bladder, bone, brain, central and
peripheral nervus system, colon, endocrine glands (e.g. thyroid and adrenal
cortex), esophagus, endometrium, germ cells, head and neck, kidney, liver, lung,
larynx and hypopharynx, mesothelioma, ovary, pancreas, prostate, rectum, renal,
small intestine, soft tissue, testis, stomach, skin, ureter, vagina and wulva.
Malignant neoplasia include inherited cancers exemplified by Retinoblastoma and
Wilms tumor. In addition, malignant neoplasia include primary tumors in said
organs and corresponding secondary tumors in distant organs ("tumor
metastases”). Hematological tumors are exemplified by aggressive and indolent
forms of leukemia and lymphoma, namely non-Hodgkins disease, chronic and
acute myeloid leukemia (CML / AML), acute lymphoblastic leukemia (ALL),
Hodgkins disease, muitiple myeloma and T-cell lymphoma. Also included are
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cortex), esophagus, endonetrium germcells, head and

neck, kidney, liver, lung, larynx and hypopharynx,
wore®ot ek oma, ovary, pancreas, prostate, rectRCT/EP2009/052870
renal, small intestine, softodissue, testis, stomach,

skin, ureter, vagina and vulva. Malignant neoplasia
i nclude inherited cancers exenplified by

Reti nobl astoma and W | nms tu addi t
myriefyspiasici SYNdig@er Plasmpa tqgﬁoﬂgorﬂﬁsga: %ﬁ'f%?la%'ésgé%osyndmmes

cagegfuseo?mﬂbm p?rﬁﬁ&“ydﬁfe\’%é WERES AIDS%%t@H”méH #higies.

nmet ast'ases’ mat ol'ogi cal tunors
exenplified by aggressive and indol ent forns of

R ST R T Bt
co mﬁH%I B saﬁ)tr't?eétﬁiékﬁn?rén{n%ll—)m d‘éﬁi’@lhé:n% HuSRAS Dearing a disease

e nmyel oma™and T-ceil ng oma. Also include
different & @eytslpr a@DplaS@rﬂﬁftsﬁ’efe fol bistanecdeacetploppdphipitor therapy.

ar.aneo S ndr one ancers of unknown primary
rgqspgogsr%ﬁﬁg@rgsds%qﬁgw (’f?‘g?%d mal i gnanci es. The
(i)i Nventdr@fopathicieandr evicdeattdidmdlodohditionms ecpaﬂimses such as
phar maceuti cal conpositions for treating a manma

par t i chewnatoicuashiitipe Astenpriiris s €psd RAYSHERE. t@”d PSOflaﬂC

cell ula?tr Irtn,ieopl asia, sensitive to histone deacetyl ase
i nhi bi (I; 'herapy. These non malignant di seases

(i ncl udritdimmané disepatbilike systtndstieppmehdhegitosus and transplant
condi tions or diseases such as rheumatoid arthritis,
ost eodPiERH@Ms, gout, polyarthritis, and psoriatic

(uirt hr tl’h@te oé ugf)eg%cyet rdaﬁgr?s%l% d’s@c?'gjsagi ts.!*dodgﬁh SHELERT Eell URtBhferation
including vascular proliferative disorders, atherosclerosis and restenosis,

(iv) acute and chronic inflammatory conditions or diseases and dermal
conditions such as ulcerative colitis, Crohn’s disease, allergic rhinitis,
allergic dermatitis, cystic fibrosis, chronic obstructive bronchitis and
asthma,

(v) endometriosis, uterine fibroids, endometrial hyperplasia and benign

prostate hyperplasia,

(vi) cardiac dysfunction,
(vii) inhibiting immunosuppressive conditions like HIV infections,
(viii) neuropathological disorders like Parkinson's disease, Alzheimer disease

or polyglutamine related disorders, and
(ix) pathological conditions amenable to treatment by potentiating of
endogenous gene expression as well as enbhancing transgene

expression in gene therapy.

The process of the present invention provides compounds in purified or
substantially pure form, such as e.g. greater than about 50%, more preferably

about 60%, more preferably about 70%, more preferably about 80%, more
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(iii1) hyperproliferative diseases such as snooth
muscle cell proliferation including vascul ar

w@embitixseat i ve di sorders, atheroscl erosis and PCT/EP2009/052870
restenosis, (iv) acute and 9§ﬁgnic i nfl ammat ory
conditions or diseases and deérmal conditions such as
ul cerative colitis, Crohn's disease, allergic

rhinitis, allergic dermatitis, Qc;%sti c fibrosis,
prefarably cabsnd (305t mase pirefreably abatt P53st Mipse Rreferably about 97%,

R IBREL T E B ELSB SRR b, .

cardi ac dysfunction, (vii) inhibiting
i mmunosuppressive conditions |i ke H YV infections

The Phaynar&ulispEHBPaYYoRs BERaErd apprEnsaiothrsyRsent invention are

SN ' . . : . ad
I OB P g T0Rh BaIEVRFRZ Foll! OBt KBt TIERE. SRLT R tablots and
capsuleseat megll absuppositdriest amd) otfer grindogeaneuticay elosage forms. They
expression as well_as enhanci trfans ne expression .
CqTRPTien BNE Hr QIS Fnlbiep FERBSUNGY qTHRNBHES L And Ay aReTpeuticall
adeePMLIe exEiRMEIRUOPSohAIW W flriHRd HRtive Wgrearint abaicOMHS, a further
form such as e.g. greéeater than about 50% nore
aniredroealdryg, asohe peEenhor e preferably about 70% nore
preferably about 80% norepreferably about 90% nore
preferably about 95% nore preferably about 97% nore

Thy ehafmadtautizBP bdmPO%itivhs pitebinedagcadediagnon@és Mvention can have
art-known nethods. The pharmaceutical conpositions

higlpapardacabdanas nighiitonh e apidlyen@PrriRsit | s1Wuging activity, anti-

proliferative effects and/or cell-differentiation inducing activity.

Pharmaceutical compositions containing a compound of formula | prepared
according to this invention are formulated by processes which are known per se
and familiar to the person skilled in the art. As pharmaceutical compositions, the
compounds of formula | (= active compounds) are employed in combination with
suitable pharmaceutical auxiliaries and/or excipients, e.g. in the form of tablets,
coated tablets, capsules, caplets, suppositories, patches (e.g. as TTS), emulsions,
suspensions, gels or solutions, the active compound conient advantageously
being between 0.1 and 95% and where, by the appropriate choice of the
auxiliaries and/or excipients, a pharmaceutical administration form {e.g. a delayed
release form or an enteric form) exactly suited to the active compound and/or to

the desired onset of action can be achieved.

The person skilled in the art is familiar with excipients (i.e. auxiliaries, vehicles,
diluents, carriers or adjuvants) which are suitable for the desired pharmaceutical
formulations, preparations or compositions on account of his/her expert
knowledge. In addition to solvents, gel formers, ointment bases other excipients,
for example antioxidants, dispersants, emulsifiers, preservatives, solubilizers,

colorants, complexing agents or permeation promoters, can be used.
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insolid or liquid form particularly solid oral
dosage forns, such as tablets and capsules, as well as

WG apposiseori es and ot her pharnaceuti cal dosageP¢DER®N9/052870

They conpri se one or nore of sbhe conpounds of fornula

i and a pharmaceutically acceptabl e exci pient.

Optionally, a further active ingredient, particularly,

a further anti-cancer drug, can be present. The

phar maceuti cal conpositions prepared according to this
Tﬁé‘}ﬁ@fgdnoékxﬁélf‘lrhﬂl\éeaﬁ |§§W§'r@ oﬁetﬁé%é‘sleaéﬁ%s/h%ﬁ“'&bbﬁr%owiedge of

Vit apoptosi s inducing activity, anti

thpr kihdf émtat idady efdsagess Jaadd cadmoialstration f ferm(s)i af it compound of

o) 439 S RERECHS R CERIEH KB it el
ddéégbt’é, AP Witih affdé pamgs.at ed by processes which

are known per se and famliar to the person skilled in
the art. As phar maceuti cal conpositions, the conpounds

g o B, ol GRS R BERE) o,  reamens,

madidhatent Ckit-6nparis, eccﬂnn'ieﬁméhpaéKHg@SOfmétﬁbHQt(ﬁ, tr@étmemﬂ etc. of
tabl ets, capsul es, caplets, suppositories,

cqr@p@.mcgsaqqtggimgemjfcgml gqjgt@@ﬁg,igﬁgadgéps\ﬁl& 2007/039404 the
0

dx%&b’s‘ﬁﬁebm@ﬁ%%%%‘rég/f r@@%ﬁ%@mﬁg% c?ﬂti{?ﬁ?@%&gﬁwg ¥ages 88-
9@&ppropri ate choice of the auxiliaries and/or

exci pi ents, a pharmaceutical admnistration form(e.g.

a del ayed release formor an enteric form exactly

[ : Y% RN r e :

ﬁéj atdﬁﬂn%ﬁgg?ri?éﬁcﬁgkaan eBachl eg’é%mér eadé’ngs'@ kﬁ[ﬁr ggleinﬁlon, the
cdrhmna’nmns samdnphaanaseuticak xaimpasitieny | prepaski &¢ardieg, to the
. vehicles,

invention may be performed in any of the generally accepted modes of
administration available in the art. lllustrative examples of suitable modes of
administration include intravenous, oral, nasal, parenteral, topical, transdermal and
rectal delivery. Oral and intravenous delivery is preferred. For further detail,
reference is made to WO 2007/039404, particularly to page 87, penultimate

paragraph.
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di luents, carriers or adjuvants) which are suitable

for

the desired pharmaceutical fornulations,

wEe@parAed ons or conpositions on account of hi BCTEP2009/052870
expert know edge. In addition to solvents, ge
formers, ointnent bases other excipients, for exanple
anti oxi dants, dispersants, enulsifiers, preservatives,
sol ubilizers, colorants, conplexing agents or
perneati on pronoters, can beggsed.The person skilled

in the art is aware on the b

e of his/her expert

know edge of the kind, total daily dosage(s) and
adm nistration forn(s) of the conpound of fornula I
and any additional therapeutic agent(s)

Clot¥%i ni stered. Said total dail y dosage(s) can vary
wthin a wide range. As for suitable conbinations for
co-admi ni stration, dosage reginens, nedi canents,

1.Ki t Frotegmior the popeeaiioratf packpgesd offdrhods |.of
treatnment etc. of conpounds according to formula I,
reference is made to WO 2007/ 039404, the disclosure of
which is kerebygjncorporated in its entirety,

part iggul ar

4 pages 88- 96. The administration of
ds prepared according to this invention,
4ons and pharnmaceuti cal conpositions

d according to the invention nmay be perforned

¥ ©k1the generally accepted nodes of
adm nistration available in the art. Illustrative
eX2mpFEes of suitable nodes of administration include

i ntreyenous, oral, nasal, parenteral, topical,
transdermal and rectal delivery. Oral and intravenous

del
i s

ivery is preferred. For further detail, reference
k@i |

WO 2007/ 039404, particularly to page 87,

penul ti mat e

wherein

R1 is hydrogen, 1-4C-alkyl, halogen, or 1-4C-alkoxy,

R2 is hydrogen or 1-4C-alkyl,

R3  is hydrogen or 1-4C-alkyl,

R4  is hydrogen, 1-4C-alkyl, halogen, or 1-4C-alkoxy,

R5 is hydrogen, 1-4C-alkyl, halogen, or 1-4C-alkoxy,

R6 is-T1-Q1, wherein

T1 is a bond,

Q1 is Ar1, Aa1, Hh1, or Ah1, wherein

Ar1  is phenyl, or R61- and/or R62-substituted phenyl, wherein
R61 is 1-4C-alkyl, or -T2-N(R611)R612, wherein

either

T2 isabond, and

R611 is 1-4C-alkyi, 1-4C-alkoxy-2-4C-alkyl, or phenyl-1-4C-alkyl,
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par agraph.9 CLAIM5S 1. Process for the preparation of a

conpound of formula Fornmula I wherein Rl is hydrogen,
wazeewskyl , hai ogen, or 1-4C-al koxy, R2 i s hyPCDBPIW0D052870

1-4C-al kyl, R3 is hydrogen 0hy1-4C alkyl, R4 is

hydr ogen, 1-4C-al kyl, hal ogen, or 1-4C-al koxy, R5 is

hydr ogen, 1-4C-al kyl, hal ogen, or 1-4C-ai koxy, R6 is

-T1- , erein T is abond, Q1lis Art , Aal , Hhl
R§1%ﬂ%ﬁ”ﬁ%@?-&%ﬁiﬁﬁ%“% 197 or R61 - and/ or
ROV R <R MRS oot Y@ oy are
bandegl, foraGa hketerboydic4Dgatedx wherele- ai kyi, or

HEHAEH ocoltyiS. Aoty Se iomamsling. Sydiover
th@h%rghélghdarﬂﬁﬂf)érﬁiiﬁﬂ dr?]rfpty'i'l%ﬂd?hioF rogen at gkr;nt 1t 0 mi ch they
are bonded, forma heterocyclic ring : erein
or
T2  is 1-4C-alkylene, or 2-4C-alkylene interrupted by oxygen, and
R611 is 1-4C-alkyl, 1-4C-alkoxy-2-4C-alkyl, or phenyl-1-4C-alkyl,
R612 is 1-4C-alkyl, or 1-4C-alkoxy-2-4C-alkyi, or
R611 and R612 together and with inclusion of the nitrogen atom, to which they are
bonded, form a heterocyclic ring Het1, wherein
Het1 is morpholino, thiomorpholino, S-oxo-thiomorpholino, S,S-dioxo-

thiomorpholino, piperidino, pyrrolidino, imidazolo, pyrrolo or pyrazolo,

R62 is 1-4C-alkyl, 1-4C-alkoxy, halogen, cyano, 1-4C-alkoxy-1-4C-alkyl, 1-4C-

alkylcarbonylamino, or 1-4C-alkylsulphonylamino,

Aa1l s a bisaryl radical made up of two aryl groups,
which are selected independently from a group consisting of phenyl and naphthyl,
and

which are linked together via a single bond,

Hh1 is a bisheteroaryl radical made up of two heteroaryl groups,

which are selected independently from a group consisting of monocyclic 5- or 6-
membered heteroaryl radicals comprising one or two heteroatoms, each of which
is selected from the group consisting of nitrogen, oxygen and sulfur, and

which are linked together via a single bond,

Ah1 is a heteroaryl-aryl radical or an aryl-heteroaryl radical made up of a
heteroaryl group selected from a group consisting of monocyclic 5- or 6-membered

heteroaryl radicals comprising one or two heteroatoms, each of which is selected
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Het1 i s norpholino, thionorpholino,

S- oxo-t hi onor phol i no, S, S-di oxo thi onorpholino,
weer@enixeno, or pyrrolidine or T2 is 1-4C a! kyPEHEP2009/052870

2-4C-al kyl ene interrupted by gxygen, and R61 1 is

1-4C al kyl, 1-4C- al koxy- 2- 4C2a' kyi, or

phenyl - 1- 4C— al kyl, R612 is 1-4C al kyl, or

1- 4C- a[ koxy- 2- 4C- al kyl or R61 1 and R61 oget her
frofRdth@i BFPUPhEPOSISHA o1T Pit@oRN: CFYedn aﬁr&jmsui g w%“‘é A eyl group

r [

s%&?:—i@%ﬂ?g %-EBPIEO&SE?W ﬁnﬁ%hgf?rﬁ]doﬂapmyﬂ wheMBBY &aR heteroaryl
arfs- anybgitolipe rape fihkéd tometiSerSrdiacstoglaibomdr phol i no,

pi peridino, pyrrolidino, imdazolo, pyrroio or

pyrazol o, R62 is 1-4C-al kyl, 1-4C- al koxy, hal ogen,

wikerePaal- 1461 ahlxyr ﬂfraﬁ'%eaéé’ﬂﬂna[i% séEﬁitbﬁédQW Reeﬁr@vamm

or 1-4C'al kyl sul phonylam no I's a bisaryl radi cal
winetdin up of two aryi groups, which are sel ected

i ndependently froma group consisting of phenyl and

napht hyl, and which are |inked together via a single

Ré&®NGs 1 Hr;Lau@ PpHInyR eLAT-ARNY |1-4@EHI Ay, ffﬁ!ﬂ@rémeﬂfyf tayano,
heteroaryl groups, which are sel ected i ndepend ent |

halegsn, gogoeis coesomirarsly fhsnoeyibstitused 6T4Céﬁlk0xy,y1 -4C-

t § two
AREeFaSrald TeReR e IR SR RIUB LR RRRr e gt oup
prepsuisHorg phing] 14 alkylcaxygsiaraing, sattianioyl,andno- or di-1-4C-
alkylaminocarbonyl, mono- or di-1-4C-alkylaminosulphonyl, or -T3-N(R631)R632,

wherein

T3  is a bond, 1-4C-alkylene, or 2-4C-alkylene interrupted by oxygen, and

R631 is 1-4C-alkyl, 1-4C-alkoxy-2-4C-alkyl, or phenyl-1-4C-alkyl,

R632 1-4C-alkyl, or 1-4C-alkoxy-2-4C-alkyl, or

R631 and R632 together and with inclusion of the nitrogen atom, to which they are
bonded, form a heterocyclic ring Het2, wherein

Het2 is morpholino, thiomorpholino, S-oxo-thiomorpholino, S,S-dioxo-

thiomorpholino, piperidino, pyrrolidino, imidazolo, pyrrolo or pyrazolo, and
R84 is 1-4C-alkyl, 1-4C-alkoxy or halogen,

comprising the step of reacting an acrylic acid chloride compound of formula Ii':



whi ch are |inked together via a single bond, Ahl is a
heteroaryl -aryl radical or an aryl-heteroaryi radica
wore@e/13520f a heteroaryl group sel ected from aPQr/BP3®09/052870
consi sting of monocyclic 5-_g¢f _6-menbered heteroaryl
radi cal s conprising one or two heteroatons, each of
which is selectedfromthe group consisting of
ni trogen, oxygen and sul fur, and an aryl group
sel ect ed om a group consisting of phenyl and
eﬁ%by said heteroaryl and aryl groups are
ther via a single bond, wherein Aal, Hhl
1 nayR%e optionally substituted by R63 and/ or
R rein R63 is 1-4C al kyl, phenyl-1-4C al kyl,
1-4C¥alk%&y, trifluoronethyl, cyano, hal ogen,
campkeiely or predom nantly fluorine-substituted
1-4%@ koxy, 1-4Cal koxy- 1-4C al kyl,
1- 4CG1al kyl sul phonyl am no, tolyl sul phonyl am no,
phenyl sul phonyl am no, 1-4C-~al kyl car bonyl am no,
car badspyilifa llhono- or di - 1- 4Cal kyl am nocar bonyl , nono-
or di-1-4C- al ky! am nosul phonyl, or -T3-N(R631 )R632,
wherein T3 is a bond, 1-4C al kyl ene, or 2-4C- al kyl ene

| p y s medfnal ¥l des :
WS oy 5 R R pnd T80 RIS he miedfings o' defpeg above, with
aduebOsdiykydxylaoning- 4C- a! koxy- 2-4C-al kyl, or R631 and
R632 together and with inclusion of the nitrogen atom
5 to which they are bonded, forma heterocyclic ring

a 6&10%?%%?%%@?%& $e§[]?trirﬁﬁ‘%|jngt8ﬁnﬁ iHt8 r%&i@ all8ition salt thereof.

S- 0XO0- i no, S, S-diox I onor phol I no,

2. Process according to claim 1, further comprising the steps of

10 i) providing a compound of formula Ii:

N R1

Formula Il

wherein R1, R2, R3, R4, R5 and R6 and have the meanings as defined in claim 1,
15 and

i) transforming the compound of formula 1l into its acid chloride of formula il



pi peridino, pyrrolidino, imdazolo, pyrrolo or

pyrazol o, and R64 is 1-4C-al kyl, 1-4C- al koxy or
wh20000€2329 conpri sing the step of reacting an aRCHEP09/052870

acid chloride conpound of fopmula Il":Fornuia I’

wherein R 1, R2, R3, R4, R5 and R6 have the neanings

as defined above, w th agueous hydroxyi am ne and

optionally converting the resulting conpound into an, ]
S-aci I’TRABPT iBSROKANY P HARIELR Wherein cReR s)as ceRTtEA ¢ owith thiony!

' rc?'rt?‘r{ onprising the steps of i) providing

C?gé@doér%%%ﬁ%%o | odrér:'ml all: Formula N wherein Rl , ,

R3, R4, R5 and R6 and have the neani ngs as defined i

ciaim1, and ii) transform ng the conpound of fornula

Il intoits acid chloride of fornmula if.3. Process

5 4.2accqrdicBss hecSdHdMA ot reiviefdifRidd 1) is Taffdd bBHbYWnthesizing
with thionyl chloride or oxalyl chloride. 4. Process

thaceomtiung afdoanala acedingitn asprepesy compdsingitbe felinwing steps:
synt hesi zi ng the conpound of fornmula Il according to a

process conprising the foll ow ng steps: | engthening

t he |gagtheningithe TagborcitsimRe arsbnidodiriel dhfbamia or mul a Vv
wherein R 1, R2, R4 and R5 have the neani ngs as

defined in claim1, to obtain a conpound of fornula

1V Fo‘{ﬁula IV
R4 =0

[\

R5 N
H

R1

10 Formula V

wherein R1, R2, R4 and R5 have the meanings as defined in claim 1, to obtain a
compound of formula 1V:

Q
R2 OPG1
R4 —
v "
H
15 Formula IV

wherein R1, R2, R3, R4 and R5 have the meanings as defined in claim 1 and PG1

stands for a suitable temporary protective group for the carboxyl group,
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wherein Rl, R2, R3, R4 and R5 have the neani ngs as
defined in claim1 and PGL stands for a suitable
W@ ee9po12ey protective group for the carboxyl PCT/EP2009/052870
group, reacting the conmpound %3 formula IVwth a
conmpound of formula R6-SO2-"X’ "wherein R6 is as
defined in claiml1l and X is a suitable |eaving group,
to give the correspondi ng conpound of fornula I11l:
For rraheting thenbemepundRodf ixenuladV vith aRDrapolikb ohforenuld &6-S0,-

neani_n as _defi.ned.in claim nd P tands for a .
x JirReir Bots ascieiPsd i Bieiot Sad Y85 FPs RE VR EBKB to aive the
cAFeRpB ndRCLoreIBUHISF fohAuRr gt ective group PGL to afford

a compound of forrmula Il. 5. A process according to

any of the preceding clains wherein the conpound of

formula | iLs obtained in the formof the free base, 6.
cobﬁhﬂg to any of clains 1-4 wherein the

E?er _of/ fo al is directly obtained in the form
(ts loride salt by reaction of a conpound of
for t h aqueous hydroxyl am ne. 7. Process

R8& %%to any of clainms 1-4 for the preparation of

ot heN saltls of the conmpounds of fornula | than the
hwggéeQboride, conprising reacting the free base of a
conpgund of formula | with a suitable acid or acid
deri 8tive to formthe correspondi ng aci d addition
salt, orconvertipg the acid addition salt of a
conmpound of forrmula | into another acid addition salt.
8. Prdc¥dudladicording to claim 7, wherein the acid
addition salt of the conpounds of formula | other than
t he hydrochl oride is the nmethanesul fonate,

wherein R1, R2, R3, R4, R5 and R6 have the meanings as defined in claim 1 and

PG1 stands for a suitable temporary protective group for the carboxyl group, and
removing the protective group PG1 fo afford a compound of formula II.

5. A process according to any of the preceding claims wherein the compound

of formula | is obtained in the form of the free base.

6. A process according to any of claims 1-4 wherein the compound of formula
| is directly obtained in the form of its hydrochloride salt by reaction of a compound

of formula II' with agueous hydroxylamine.

7. Process according to any of claims 1-4 for the preparation of other salts of
the compounds of formula | than the hydrochloride, comprising

reacting the free base of a compound of formula | with a suitable acid or
acid derivative to form the corresponding acid addition salt, or
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9. A process for preparing a pharmaceutica

conposition containing a conpound of fornula [ or a
w@baeiexseut i cal |y acceptabl e aci d addi ti on sal PCT/EP2009/052870

t hereof, conpri sing synthesLﬁbqg t he conpound of

formula i or its acid addition salt according to any

one of the preceding clains and fornul ating the

resul ti ng, conpound with custonmary pharnmaceuti cal )

exciGOMEREHg e agdpaddiban salt fraiicAFROYNE| &fi farmuis & irtpnanother
adidSqBiargeuti cal conposition is for treating

preventing or ameliorating benign and/ or malignant

neopl asi a, such as e.g. cancer, hyperproliferative

di seases of benign or | i gpant behayi our ,and/ qr.
8.1 STERES 1CHBHERVE (BT o NSFEB; s diAiGofddiion salt of the

compounds of formula | other than the hydrochloride is the methanesulfonate.

9. A process for preparing a pharmaceutical composition containing a
compound of formula [ or a pharmaceutically acceptable acid addition salt thereof,
comprising synthesizing the compound of formula | or its acid addition salt
according to any one of the preceding claims and formulating the resulting

compound with customary pharmaceutical excipients.

10. A process according to claim 9 wherein the pharmaceutical composition is
for treating, preventing or ameliorating benign and/or malignant neoplasia, such as
e.g. cancer, hyperproliferative diseases of benign or malignant behaviour and/or

disorders responsive to induction of apoptosis.



