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(E)-N-(2- Ami no- phenyl )-3-{1-[4-(1-net hy[ - 1H pyrazol -

yl)-benzenesul fonyi]- 1H pyrrol-3-yl}-acrylam de salts
wo-2@bdi12se2 appl i cati on of the invention The i nvROI/EPI009/052859

relates to (E)-N-(2-am no-phenyl)-3-{1-[4-(1-nethyl-

H pyrazol -4-yl)- benzenesul fonyl]-1

H pyrrol -3~yl }~acryl am de salts, which are used in the

pharmaceutical industry for the production of

phar maceuti cal conpositions.-qTechni cal background

Transcriptional regul ati on in cells is a conplex

bi ol ogi cal process. basic principle is regulatio

(EpN-(odmingrhenylindf1 Woﬂl methyl-Hi- m‘iramlswnebw%ﬁr@s«gfonyi]
g R.'?? § H2A/B, H3 and H4 forming the
‘M]?W é&ﬁ ioag'(liqg"ore conpl ex. These conpl ex
N-term nal nodifications at |ysine residues by
acetylation or nmethylation and at serine residues by
phosphoryl ation constitute part of the so called

SRS of B AVerflided | 1S, Nature 403, 41-45,

cetylation of positively
Tlﬁﬁmwglenbri yelates to éE)-(Nj(éZ}admm phsrd)-3f f[ﬁf(ﬂ ymeiyl-1H-pyrazol-4-yl)-

Resl T oo B Mer e T etey < Whigth grg Skl in the
pf?a‘?ﬁfa)ﬁb@ﬁdé? hRREyIBRERE Moalibsh beplathilossfealbonbsHitinme.

acetyltransferases (HATs) and histone deacetyl ases
(HDACs). HDACs are associated with transcriptional

ST Te] el |l exes, switching chromatin to a

m&p&% i nactive, silent structure (l\/arks et

Trahsciyionae régnessn Ravedils 04 20mplad0Bidiogithe pmitmssl t@ne basic
hol ds true for HATs which are associated with

principle és resulating by eostitansiatiopabmediisation oE 8isipRe prtains, namely

GRS EID PUSSET (RS el e comple

Thaxeatcethplex tNeemminbie usodifichtioess at IIyeende ossidies by acetylation or
inhibjtion by Trjchost t|nA TS Jassll HDAC

mathylation ang & sekingr T O§R ow loferRAstitgte: hark o4 the so
LASE: " le0 S a | ISt

T s o 4 ek e

adRafisrenf qiosalverBcba:tgem ysing7@sidi@s- d’@cgeaaem:aﬁlmty to negat:vely

Khoch Curr i n_Cen v 1 162-1 2001. :
Eﬂ\ﬂ% AiEn TOBHRoAESS OO %%he%@y)og%ﬁeﬁaﬁd“ factors.
W|th M = 39kDawas cl oned recently and di spl ayed
honol ogy to class i and Il famly nmenbers (Gao et al.
Histdieo eallyating 7ah @ Sipasey&1os, is 2eialy sedApshistaneHBpetyitransferases

(!—%sﬁt a'nrc]i | Kisthe 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 towards inhibition by Trichostatin A (TSA), class [l (HDAC 4-7, 9, 10} with
Mr = 120-130kDa and TSA sensitivity and class Ill (Sir2 homologues) which are
quite distinct by their NAD" dependency and TSA insensitivity (Ruijter et al.
Biochem.J. 370, 737-749, 2003; Khochbin et al. Curr Opin Gen Dev 11, 162-166,
2001; Verdin et al. Trends Gen 19, 286-293, 2003). HDAC 11 with Mr = 39kDa
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conpl exes together with transcription factor and
platformproteins in cells (Fischle et al. M! Cell 9,

W@ 2004/711252002) . Surprisingly, only about 2% of BOCT/EPR®N®652859
are regul ated by histone acetditation as estinmated
based on differential display analysis of 340 genes

wé’é‘@:lo?r%ﬂ Fb%ehﬁ? érﬁf %T d"Pbm(ﬂt@? {d Blas8t] ahd iﬁ%}ﬁﬂy members
Expressi on 5, Gm)?}% New studies with

(Gagl ¢ti gl ¢ BWe(Dbem 2:7e71 2@7@18 12H2)t HAde and HDACS eXIst in large

confEes et S FABEE ot R or Hrt BRftalr] WRotilfy i¥ells (Fischle
etOhl. apeiPeli S, a6-47, 0206 [ Sdrpnsifdly! sinddedoat 2% . ofPalbQenes are
Nat| Acad Sci 10 1 p540, 2004 Substrates different

regglated by h&stw%ﬁ@@tﬁbt@ﬂ.@testwtemﬂégd ORclideientipl gisplay analySIS

{ 0
ol SENSEAEEEITSASERNS bEnES ot & b SSere Expression s
2445-2?:3 :)9%) W)studf@@gfﬁﬂ-osed-tﬂhm agrimﬂetmlgalumef oeltﬁmed that
wou e iysi ecific, protein, deacet
thmy@aa@w&é gl CoRiaRs ?@rhagrggeup%mt%ﬁf%%gta tsws jene classes
SR % g SRS LB BLS U pRAR A S0 . Proc Nt
Adad Beigliiappbd0p2034i n acetyi ati on i n general. This

o A oGS B RS s 190 THBRC 588 e

trér%‘&hﬁﬁ@r‘t PALtO05 [ﬂ(eeﬁfgﬁ‘%ﬂﬁ T’Fﬂ B A shdpeponédd fike 8fspdD-(Johnstone &
Expression 5, 3, 1996). In this regard,

LlpmtoCannsr Gelict,viER1 BnZB%)oJ@ﬁrefote teseoresitnane for HDACs would

o023 EOH PR B SR8, bR oP o) g

inhibabtd @ﬁTHD'AfB% eSSty ehrofmatinosttudcss yhaigeas tfafscription but
cancer devel opment (reviewed by Kramer et al. Trends

aigp]me|mflm§tlgrb@|nd1sgab|Qy4b33mgulagm]prot%rqg§%@tlcm in general. This

LA 208 b ISR P Eipan

ofbimeliedatergere nepi@8Bonabyogeatimesht vvitih IFIDIB rfetrei linfTaybal. Gene

syndrone, a cancer predisposition (Mirata et al. Hum .
EXHPSHERes. 2652711990 dn t%@megar { iRTpleipe ipyalyed ' oncogenic

trAfREO AT L Op%f +7!2§‘ aatiby i dnd h}%fj?ﬁ@gq %{erbmh RSt Sarticular

I'nacute pr "'eukem a
infPMrtanee) noi ¢ aci d receptor a fusion gene (He et al.
Nat genet 18, 126-135, 1998),- -
Different publications highlight the importance of histone acetylation for cancer
development (reviewed by Kramer et al. Trends Endocrin Metabol 12, 294-300,
2001: Marks et al. Nature Cancer Rev 1, 184-202, 2001). These diseases include
(i} mutations of the HAT cAMP response element binding protein (CBP)
associated with Rubinstein-Taybi syndrome, a cancer predisposition
(Murata et al. Hum Mol Genet 10, 1071-1076, 2001),
(it aberrant recruitment of HDAC1 activity by transcription factors in acute
promyelocytic leukemia (APL) by the PML-retinoic acid receptor o fusion
gene (He et al. Nat genet 18, 126-135, 1998),
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(iii) aberrant recruitnment of HDAC activity by the
over expressed BCL6 protein in non-Hodgkins | ynphona

w@ Dwondaen et al. Nuceic Acid Res 26, 4645- 46BAT/EP2009/052859
1998), and finally (iv) aberrént recruitment of HDAC
activity by the AML-ETO fusion protein in acute

(iifyy el ogeers reeuiasm of NBAGRcVDE bp the Yoo xptestied BRCDE protein
Nat| Acad Sci, USA 95, 1086?- 10865, 1998). I.n this. AML
subt ypeon-Hedgkias JympbrmatLhpsden gt al-Nuceic Hrdd Rgs 26, 4645-

I eads465ﬁ ggggh?frjdemgupgh a differentiation bl ock and

oncogeni ¢ tra or mat (v) HDAC1l gene knock-out in
(ivi ce atlarmed rebaiintdDACTE MRS Caagivitydunthd dmiit-EGIO ifulsion protein in

nb | st | | i f. ' i
ool 1R SRS RbSR e BakeriE LAM $155ub8R6T BRAS s proc Net
é ;aggﬁéacﬁtS@ U@’O@S,g-10366*10%%3,2"?ﬁ%§. /In26412) Almi, éype, the

1 wafl is induced HDis in many cancer cel i nes,
D&d%‘al ag

HDACIresiUiimenie od ¢ britp onausaliyn lerdscdp @ene silencing, a
rolif. L.On [l dnitial.siR ased gene-knock
Sovvn %&%%ﬁ'%ﬂ?ﬁ@lq\gﬁ E\QQL@CQQIEFQ%QTE@%F@%{%'E hypot hesi s

(vi G aseDAet! abne3kridbk-AROmdafice APRed (Rat) HIIAER Hag a profound

overexpressed in colon carcinoma upon constitutive .
act i VHOEEM o temebryanal stea «slinpraifesitignalllyi fgppsingy cyclin-

by | f i : i : : -
ek REE T RIS RIP0 S ALY PR 3ERGERL bl Embo L 21
( Cancag72:2681,520005 5542, p2004)is idudedebyr®ieuhanany cancer cell

| evel, a plethora of published data with variougs HDAC |

i nhi JiNE§r EIDA% mighthe & ‘pr@?ﬂomgﬂ?n%wem&ﬁ Rrglifpration as

canc ey : n c r :

i ncl ﬁ\g%lr' piﬁ(ﬂ;g ingﬁéﬁ EE tifg)éncs g%nngggéﬁgﬁéﬁtsf Eﬂ:]?%?_ a cells

b ( TGEpportdbs ypdiihesis (@laseppedl: B 0,0620-63612003)mor
(véglﬁp;@gzg{& ig,eg‘%sf’ﬁﬁ&%lﬁg&ﬁ%gp Ion:;c(;e g@%‘ﬁadyppmg%%gﬁtuﬁye activation

vascufarh g NYeHtNeLhhirdropt hs[i)é\ﬁélﬁr%_ gé(t’%ﬁﬁ) B3 dog¥ Clof N functional

AID are down-regul ated by HDAC i nhibition (reviewed b

Kr amsadesonatosisr polysosiadedr i(APSRt piotdin 125 reparedoby Zhu et al.

i ¢ nithoehl Cafebegel & a5 45Pa0D. onace cel s, as

shown for Depsipeptide as an exanple (Sandor et al.,

British J
On the molecular level, a plethora of published data with various HDAC inhibitors

like Trichostatin A (TSA) showed that many cancer relevant genes are up- or down
regulated. These include p21*®, Cyclin E, transforming growth factor 8 (TGFR),
p53 or the von Hippel-Lindau (VHL) tumor suppressor genes, which are
upregulated, whereas Bcl-XL, bcl2, hypoxia inducible factor (HIFY1a, vascular
endothelial growth factor (VEGF) and cyclin A/D are down-regulated by HDAC
inhibition (reviewed by Kramer et al. Trends Endocrin Metabol 12, 294-300, 2001).
HDAC inhibitors arrest cells at G1 and G2/M within the cell cycle and deplete S-
phase cells, as shown for Depsipeptide as an example (Sandor et al., British J
Cancer 83, 817-825, 2000). HDAC inhibitory compounds induce p53 and caspase
3/8 independent apoptosis and have broad anti-tumor activity. Anti-angiogenic
activity was described also, which might be related to down-regulation of VEGF
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Cancer 83, 817-825, 2000). HDAC inhi bitory conpounds
i nduce p53 and caspase 3/8 independent apoptosis and
whaone/1imsend anti-tunor acti vi t%m Ant i - angi oge PUCT/EP2009/052859
activity was described al so, ich mght be related to
down-regul ation of VEG-- - and HFl1 a. In sumary,
ardPAF 10 hhRiumRane HEBACSnhibRh SRidS tihodtdlseatedifferent molecular
nol ecul ar levels and multiple cellular proteins are
levels gedenultiple ealedaripglejns aAargaied bi t ors were found to
i nduce cellular differentiation and this
phar macol ogi cai activity mght contribute to their

IngrEstirkAy) AeDAaCkhhibitoys agravidund fodhdex@eplldar HiffedentRiiowand this
recently that suberoylanilide hydroxam c acid (SAHA

phaﬂa\%@@gm fastidiit mighbeortibyiecigsthelranitbpanear afp’fivrtésa)s well. For
f
S R e R A A

mﬂm:es:ld_(fﬂwmmtabnebf ateasCaaneer Bel. ilnés,l ex8hPRiie @Y lresynthesis of

mﬂﬂﬁ%ﬁin%%w e Al t'oﬁéﬁra;sﬁ{ﬂ\ﬁ% il Bt ‘wabiiargtein and tiid
(N@ﬁ%\‘f\% %t%!%@ﬁ@ér R‘é‘rd-l1 . 8 82 SHPAP! e, synergi sm was

or SAHA wit I nase/’cdk i nhibitor
fI avop| ridol (Al emenara et al. Leukem a 16, 1331 1343,

TRGTP I e inenETRaR fof BHpeuRa B T PR S oReirinerapeuto
as6§ﬁell5§92%r§ét 3Becifi® &3hcef Gfu@%r%nﬁlécbyﬁér@@nﬁ‘ v&is shown for

et oposi de (VP16), cisplatin and doxor ubi ci n
SAHAmwéh the. k:@a@@dk R@blbltasﬂavmrldGISWerr@oaeg eiral. Leukemia 16,

1R3BSR RIS Ect o g o oML

cedB! {NIBvm&RdpaliB et 280 ancddrsRes.t 6825 198@BS, hEB0DAG SAHA and
i nhi bition _causes reexpression of estrogen or androg

Trichosatior & (THArwitts etepasign P il cispiriby ae‘éld%oﬁwﬁlﬁﬂt(ﬁéﬂ et al.

L R e e R

arhinoayeaetheky-ajelddradmyoiy 9 7- ABA)G U@c&gé?éﬁ al.2B0M)d orliAE; Oct.28,

i nhibitors fromvario che cl asses were
2%c4\lseéawaﬁ shewn thag F@M}E Ghiban ﬁauﬁe%%qxw%w ghestrogen or
x‘gﬁ g yin(bP &at%c'cgn witH 't?we potentlat to
am e ana ogs, (I1i c i C pept pept ol i

reaedsifizey fhése tymars tb ania#m:gmona therq:pryeﬁx@zg ek erku@macgr Res. 60,
o0 PES GO0 NGV Bl SReIrVEBeH o7 B TS0 39O e o
isonly limted data

HDAC inhibitors from various chemical classes were described in the literature
with four most important classes, namely (i) hydroxamic acid analogs, (ii)
benzamide analogs, (iii) cyclic peptides / peptolides and (iv) fatty acid analogs. A
comprehensive summary of known HDAC inhibitors was published recently by
Miller et al. (J Med Chem 46, 5097-5116, 2003). There is only limited data
published regarding specificity of these histone deacetylase inhibitors. In general
most hydroxamate based HDI are not specific regarding class | and il HDAC
enzymes. For example. TSA inhibits HDACs 1, 3, 4, 6 and 10 with 1Cso values
around 20nM, whereas HDACS was inhibited with ICsg = 0.49 uM (Tatamiya et al,
AACR Annual Meeting 2004, Abstract #2451). But there are exceptions like the
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publ i shed regardi ng specificity of these histone

deacetyiase inhibitors. In general nost hydroxamate
whamedi1ddd are not specific rﬁardi ng cl ass | BECMEP1009/052859

HDAC enzynes. For exanpl e. i nhi bits HDACs 1, 3, 4,

6 and 10 with 1C50 val ues around 20nM wher eas HDACS

eX@FinhértaPHDE d ublatin, bEfeRtie fbrdfe @Ms@Tﬁéﬁﬂ}rﬁé‘ I-ﬂf‘)A@'ﬁ (Haggarty et
AACR Annual Meeting 2004, Abstract #24

algFEoeadphtamh Sl | t'}@e)ﬂ@@ﬁr‘i’ﬁﬁﬁ, aaoqamu imaﬁdt@bﬁ, data on class |

SR 1t B ELE e SO b AR Ao anc

3 adth 11059&,06at;ﬁvlcﬁhdlha’§m ireSg&atRelyilh xcoﬁfraaeélé@mmmcs 4,6,8
HDI s are energi ng. Ms- 275 inhibited class | HDACL and

aryd wi @ hwees dahi !tB(.! mithan@sol .vaiigs ofsp@iMel §2.6pM and 94.7uM,

<SPEH Rb 6 AT ool AfoRanria! Bsatian ol beracl A2451). so fer

it Esi‘ﬁ@te(ﬁéal\/ﬁ|s¥§eé;f@‘tyﬂfBWa%‘d§tHI§AC AR Gf‘ﬂt@izyhﬁ,%td)rnﬁ defined single
2004, Abstract #2451 ) . So far it is not clear If

isgpREMme §h@y|dtttﬁ@mﬁﬂqﬂmrél%@efamtlpIEﬁW@E‘i iofles
defined single isoenzynme shoul d be superior regarding
therapeutic efficacy and index. Cinical studies in

Chidioglestudieshin HEXNGer MITHOHOXG igtibitere-Hel cﬁm olﬂ@”ﬁ—‘ia)‘nélwtvhth SAHA
rck Inc.), Valproic acid, FK22 Depsi pepti de
(@@F@de‘g& ‘é@*pfiwar&%eﬁlﬁg%% @epmgﬂden@vgcester Pharmaceuticals /
e ) 1
NS S Y I BBl e R gt
Cmragahmyﬁ./lﬁ}@{h@wﬁ/(ﬂﬂetwwm Vng?la%d?)@alb‘y’l&gmethylbt,ztyrate { Pivanex
t
(R AL e o o, B s R ofacy
STy S B SR Qoo
ingatieBloviéth wipmﬁﬂ-mBWmama)(%mm|e‘tfah.sllolodr g8, 2865-2868,

200 4IRS PPBe o] Wnbbme byt B AP Reetls  Cldvoacol 23

3930%| eomegi cal use of HDAC inhibitors in diseases
different t0 cancer. These diseases include systenic
| upus erythematosus (Mshra et al. J din Invest 111,

GBI A o Boeebe HOED o i W s

dléfé&“e%pydﬁfer&w 61 ¢anedl03 Thdsg hi dlgegiesl snoﬁ!dé“”s%t&nﬁc lupus
Rheumatol OE 50, 3365-3376, 2004), inflanmator

hesmaiasuy racet al J Bligclnnast 1}\3;653%@5%@&)(%9 Reilly et al. J.

3 O r I
BRI L R A LR By
707-717, 2003; Nishida et al. Arthrltis & Rheumatology 50, 3365-3376, 2004),
inflammatory diseases (Leoni et al. Proc Natl Acad Sci USA 99, 2995-3000, 2002)
and neurodegenerativé diseases like Huntington’s disease (Steffan et al. Nature

413, 739-743, 2001, Hockly et al. Proc Natl Acad Sci USA 100(4).2041-6, 2003).

Cancer chemotherapy was established based on the concept that cancer celis
with uncontrolled proliferation and a high proportion of cells in mitosis are killed
preferentially. Standard cancer chemotherapeutic drugs finally kill cancer cells
upon induction of programmed cell death ("apoptosis”) by targeting basic cellular

processes and molecules, namely RNA/DNA (alkylating and carbamylating
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413, 739-743, 2001 , Hockly et al. Proc Natl Acad Sci

USA 100(4):2041-6, 2003). Cancer chenot herapy was
w@gioabhiisghed based on the concept that cancer PEI/EB2009/052859

with uncontrolled proliferati®n and a hi gh proportion

of cells in mtosis are killed preferentially.

agéras dplatin Candlegs CRIMIDBRICARSUEL Gndibies) gi@ét}w%sﬁﬁ 6Gjrugs of this

cancer cells upon induction of progranmre
clasy et Hamed) apji-metadeliiasy ansvel m It aimltptl@cmsele apparatus

I I
SEIATRL B e RPBL 4y PO AhABS. o some danpetioses
(HDib) hidnetitite aeh@lobiass GHragis c@ﬁcérhldfﬁugé aith %ﬁeﬂé@aﬁsﬁon and

anti-nmetabolites) as well as the mtotic spind

apgRiesiadnRuging aﬁfi'\r'ﬁyz |B|¥gt359ﬁi'”@é'§§fﬂﬂﬁldeﬂcﬁ§ﬂ@&m |HDis effect histone
(p'rcS’tBln?'éc%rtﬁé’uor{ %%b{:llirﬂﬁ"?atl f @ﬁﬁ%gﬁfg@?&ﬁ u’% gga} ?eﬁf Bl'ta)lnscl.r[pttonal

constitute a new class o
reardgremmngatemmmlﬁlédabgpte:ajnsamcnﬁuf.fl agmec tdupipkdssoBygenes and
ases, HDIs effect histone

re%gésgieotéll . O%bégtﬁgﬂggt g%ﬁﬁ eEWG Asgyiatian @fi -tareinal lysine residues
ini dA¢ Fidigné p?é’t@ms%ohtlﬂ%%'tlgdfe%‘ %ngéﬁéﬁt%F %Eﬂbé‘:gceu | biology like

exenplified by reactivation suppr essor
h%ﬁﬁhﬂébpé@t@lrbﬂOOQ‘Hsm@oanﬁm pBeé diideredippressuy protem exist. The

R R N e
moael efor dafldmmiAb8oYideakes haMurife Rk aPt’nlﬁgf i éhcﬁ F%#I%gneration

or the p53 tunor "suppressor proteln ex
WRk8h@¥N.HDI s might not be restricted to cancer therapy,

since efficacy in nodels for inflanmatory di seases,

rheumatoid arthritis and neurodegenerati on was shown.

BéSeoybyl aostyheebytitutetb pyitblyl @opetiZieidrl AreopenaBeden the public
are described in the public literature as

"tﬁﬁéﬂ&ﬁe@ﬁn%%grf@h?hﬂﬁé&: cwkerere henpertediivity off thenacyl-group is at

pogga g‘ﬂofﬁ/g}e&‘éyﬁ&%’ ééaj% alﬁ‘%% Cﬁgﬁgn%%% E\r}gm 2004, Vol.

474 No. I‘h 1088-1088- dh' Ré@ﬂo et aRaQ@ﬂmat Mud.Chéeuraoal, Vol. 47, No. 5,

) 1351-1359) Furt her
13%5 ﬁé\j%ﬁ%‘aft TR Rk Pydroseis aaki dashipties ardescribed
deSL94 0B n
i U86432988 ‘W@é@*@%ﬁ?ﬁ‘e‘n‘é@%‘?ﬁﬁ §F’g.gb§/a£r'é|) cygidbxygenase
lﬂhjblim'eunds which are said to be HDAC inhibitors, are
reported in WO 01/38322; Journal Med. Chem 2003, Vol.
46, No. 24, 5097-51 16; Journal Med. Chem 2003, Vol.

Vﬁ@us%mﬁour%zvﬁ%éh at® Waliho MRIHDEC MnisR9N3; aM0lrepdtfad in WO
01/38322 Journal Med. Chem. 2003, Vol. 46, No. 24, 5097-5116; Journal Med.
Chem. 2003, Vol. 48, No. 4, 512-524; Journal Med. Chem. 2003, Vol. 46, No. 5,
820-830; and in Current Opinion Drug Discovery 2002, Vol. 5, 487-499.

Addressing the remaining need in the art for new, well-tolerated and more
efficacious inhibitors of HDACs, WO 2006/097474 describes novel N-
sulphonylpyrrole derivatives, which differ profoundly from prior art compounds and
are effective inhibitors of histone deacetylases having surprising and particularly

advantageous properties.
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820-830; and in Current Opinion Drug D scovery 2002,

Vol . 5, 487-499. Addressing the remaining need in the
wa@edofimsznew, wel |l -tol erated and nore effi caci PUBFEP2009/052859

i nhibitors of HDACs, WO 20067 097474 descri bes nove

Nsul phonyl pyrrol e derivatives, which differ profoundly
ARToPig) tHen® rtha ! hydrosmeHAE SsaRNef %'E)eN@(fzfaerﬁHo\éﬁ]érng@J{{.%§1 _methyl-

of hi stone deacetyl ases having surprising an
THvrazaltdayli-penaeneadigasird Hopwpdra-yesacariemide iseerenyified.

hydrochl ori de salt of

{E)-N-(2-am no-phenyl)-3-{1-[4-(1-nethyl -
HawWepgr, aoohpatingds) diBelopa@ne sV’ 2006/b91474 still suffer from a relatively

H pyrrol -3-yl}-acrylam de is exenplified. However,
'O%%%fﬁfér@ /Qichigh dyarascppicitgos/ 097474 still suffer

froma relatively |low solubility and/or high

hygroscopicity. Description of the invention In
Descriptianof thetlihventiom st aspect of the present

i nvention alts of

IRt o 35pect Dfrbiehplesent vesion. ey sallsepl E)NH2-
B e (b TP e PR S o RS- o-v1-

synthesi'Zed, which ar
agiamide peveinoy besmeynthesizpdr ivbichdarestdsatibed ibeferei detail below

afd 8l S 3ol fr BRsBidtion BERaViok than the et Bate and have
a hl@he&«ks&aasimwhama@mwlrach?o?r]icg% E;/léiit fﬂl-(Ejlﬁtdzyém%'no-phenylys-m-[4-(1~

H pyrazol -4-yl)-benzenesu
mﬁm@ﬂ Hapwrazgit4-yadepranesidioay( ditspymweledtyl}racamide as disclosed
n RS8R 7 LIS AL o] el LBLFRrsRE 1R o may

aléo ossudtiih abbdttdrbicdvailaBilith ofahs Wesd ansstandbe present
invention thus relates in a first general aspect to

certain salts of (E)-N (2-am no-phenyl)-3-{1-[4-(1
. i - i) - f [].-1 ‘
By by B b D BREBA B et of e
(2;a1mihnﬂ:ri'rergt).-?;}{‘s-ﬁ@(Utriethly[u&h@gie?bE-??ﬁ)—%}%ﬁh@éu]fenyi]—1 H-pyrrol-3-
roscopicity, en coppared to
VIR BB e Hies PRSTacFeTICoR i RBr mipspuad. disselysioasashavior and a
|ov\3;§r}/|?39§_r%a§§b6ﬁ§t£t\nﬁ%r{61brﬁeéﬁeﬂ 18fthé Rholh (RarsiHigideay! ) -

H-pyrazol - 4-yl)-benzenesul fonyi]-1

H rol-3-yl}t-acry!am de, selected fromthe group.
In & SRENEE PP A FE T Gieuion FRefesiora ot - Nimmino-pheny)
oy ot ) onal L _

R e e RSN frpr - acvamice
sejegtad durar the mrebpr eenbistingeof bydrobmmides enttHiamgaldnate, hemi

etﬁaﬁwet-?,%-éighi'f'ﬁpa‘?é,u' f O@ee‘r%z%nsé%{:ﬁfonate, toluenesuifonate and 2-

naphthalenesulfonate.

A particularly preferred aspect of the present invention is the toluenesulfonate salt
of (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1 H-pyrazol-4-yl)-benzenesulfonyl]-1H-
pyrrol-3-yl}-acrylamide. It was unexpectedly found that this salt has a particularly
high dissolution velocity, in addition to a high solubility, as well as an enhanced
stability, when compared to the known hydrochioride salt, and thus is expected fo
show superior pharmacokinetic properties in vivo.
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of (E)-N-(2-am no-phenyl)-3-{1-[4-(1 -nethyl-
H pyrazol -4-yl)-benzenesul fonyl]-1 Hpyrrol -

w@2000d124e2 yl ami de. It was unexpectedly found tPEL/EPINF052859
salt has a particularly hightissolution velocity, in
addition to a high solubility, as well as an enhanced
stability, when conpared to the known hydrochl oride
salt, and thus is expected to show superior

InpBathirslc RPeett the mregritt Invention vielades Hoacemaingpalypyphs of the

R TED: i oEen BB IR T RS Ryt R Rore,  the

betizZeagsulfonale ditlsall fcﬂurwi&ulfbh@teb@ndeﬂ%u:l!-fnaphtimlertéwifonate salt,
tol uenesul fonate and the 2- Plht hal enesui f onat e sal t
rep;@g@tg/@u,véqu that (EpN-(2- arnmo phenyl}-3-{1-[4-(1-methyl- 'EH-pyrazoI 4-yl)-

b ﬁ)ggggéigcirﬁ‘@] )p%‘g)gﬁ z)he}n r&%{rﬁ;ﬁel(]]wl‘ilﬁﬁ h¥te Tcharacterized by their

resbecytweqtav@de;d )I—rap diffractbgemms\and in pasticaleabydhe maiagpeays of their
t hei cg?c?cuve g%/d r X-ray diffractograns and in
feﬁa?@tf\/@m HTRE OH@IMS of their respective
powder X-ray diffractograns. Brief description of
drawi ngs Figure 1: XRPD pattern of partiall y anor phous

;g:jdesmgﬁmmmagm $-3-{1-[4- (1-methyl -

R o okl s o R A eyt (Et%@aﬁ Hsbhenyt)-3-1-i4-

{E) N- (24 Wé‘tﬁyWﬁWrﬁzcﬂ-ﬁ{ I?Ibénﬁéné’@ﬂf@hblj -1H-pyrrol-3-yl}-
1H pyrazol benzenesul f onyl |
H pyrrol Mﬁl}mféﬁ:r yi ami de pol ynorph A Figure 3: XRPD
pattern of crystalline
(E)-N-(2-am no-phenyl )-3-{1-[4-(1-nethyl -

Figbreoyr az OtRFiE)M:ia)ttebﬁ@i enesalliieo(B)Hii-(2-amino- phenyl)-3-{1 [4-(1-methyl-
H-pyrrol - 3-yi }-acryl am de pol fh B Fi ure 4. XRPD
pattern dff-RpyEzRl-¢ Zd)alﬁ?rﬂﬁ?ﬂ?ﬁ@ﬁ%%' Bpyro 3(34 -ReIRide
H pyr azoIp %‘T{é wpenzenesul fonyl]-1
H pyrrol - s acryl am de nonohydrochl oride Figure 5:
XRPD pattern of crystalline

P, w0 oD AR s btz R T o phenyl)-3-{1-f4-{1-methyl

H-pyrrol - ﬁwafz%ﬁﬁyjl)aﬂéﬁfer@snbf@tﬁﬂphmfyn%txsEyipawaﬁnlde

XRPD patter partially anorphous
(E) - N (2-paiymorpphigny| ) - 3- { 1- [ 4-

Figure 4: XRPD pattern of (E)-N-(2-amino-phenyl)-3-{1-{4-(1-methyl-1H-
pyrazol-4-yl)-benzenesulfonyl}-1H-pyrrol-3-yl}-acrylamide
monohydrochloride

Figure 5: XRPD pattern of crystalline (E)-N~(2-amino-phenyl)-3-{1-[4~(1-methyl-
1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
dihydrochloride

Figure 6: XRPD pattern of partially amorphous (E)-N-(2-amino-phenyl)-3-{1-[4-
(1-methyl-1H-pyrazol-4-yl)-benzenesulfonyi}-1H-pyrrol-3-yl}-

acrylamide methansulfonate
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( 1-methyl ~1 Hpyrazol -4-yl)-benzenesul fony!]-1
H pyrrol -3-yl}- acryl am de net hansul f onat eFi gure 7:
WORPBD 1AL ern of crystalline PCT/EP2009/052859
(E) - N- (2- ami no- phenyl ) - 3- { 1-[%= (1- net hyl -
1H pyrazol - 4-yl ) -benzenesul fony!]-1
H pyrrol -3-yl }-acryl am de net hansul fonate Figure 8:
XRPD pattern of
Figee N { 2 X407 R caiiesn of prystalling E)N-Zemipp-pheryrdatol4-(1-methyl-

4-yl) - be
newi et hanEod g eTrerie YOI 3 EhiaB stk A
(E) - N- (2reethanspiferye ) - 3-{1-[4- (1-nmethyl -1 Hpyrazo[-
4-yi)-benzenesu! fonyl]-1 Hpyrrol -3-y!}-acry!am de
benzenesul fonate Figure 10: XRPD pattern of
alli E) 5 = amisNo7PNRNYL S s ide-f s { A r1 R Sl H-
Figﬁﬁé;%r azo 4'§>yl )D-Elgéﬁjzenrgefsultggﬁ;kﬁ %nilﬁm &he[;rﬁﬂ) é.{" r[@’(m‘ﬁethyl 1H
H pyrr ol {Qf@ddl%i-jabammmfoh}d}amﬁ-pﬁrmm-yl})ﬂatyéamlde hemi
ol ynor ph 1. XRPD pattern of crystalline
?E)YN(S%% 9%\%‘1‘1‘%@% {1 Io[4 (1 -net hy|y
1H pyrazol - 4-yl ) -benzenesul fonyl]-1
H pyrroi-3-yl }-acryl am de tol uene- 4-su!fonate
Figotey®ror piXRPBi gpeden?: HKRPLE phitReaminofpleerydk-3{1-[4¢1-methyl-1H-

U pyr s soraRrRNEB D denks ol t (P8 acryiamide

H- pyrr ol H@nybhed@fora@en de tol uene- 4-sul fonate
pol ymorph C Figure 13: XRPD pattern of crystalline

(E) ~N- (2- am no- phenyl )-3-{1 -[4-{1 -nethyl -

az -

P 15" SRR AR Of PRSI Aoty PR Mmetny
XRPD pat t1¢1‘-py@°zollﬂw$)t-l§\éﬂlzaﬂ@suIfony[] ~1H-pyrrol- 3-y[}~acrylamide toluene-
(E)-N-(2-am no-p henﬁr )-3-{1-[4-(1-met hyl -
1H pyr azdi-sulfanate palysay El{ﬁfonyl ]~-1
H pyrrol - 3-yl }-acry! am de toi uene- 4-sulfonate
pol ymor ph EFi gure 15: XRPD pattern of crystalline

Figte tNH{ 2- )a?ﬁ’lﬁcpaﬂeexmy)k‘ rry3tdlling @& N 2etnhinb-phenyl)-3-{1-[4-(1-methyl-
1H pyraza|, - zenesul fopyl ] - _ )
ot or PR A e esh e TH-nyaok S gorviamide toluene-
pol ynor p pattern of crystalline
(E)- N(zmargnlﬁhw%gﬁw éﬁa{%f [ 4- (1- met hyl -

Figure 12:  XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-

1H-pyrazol-4-yl)-benzenesulfonyl}-1H-pyrrol-3-yl}-acrylamide toluene-

4-sulfonate polymorph C

Figure 13: XRPD pattern of crystalline (E)-N-(2-amino-phenyl}-3-{1-[4-(1-methyl-
1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide toluene-
4-sulfonate polymorph D

Figure 14:  XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-
1H-pyrazol-4-yl)-benzenesulfonyll-1H-pyrrol-3-yl}-acrylamide toluene-
4-sulfonate polymorph E
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1H pyrazol - 4-yl ) -benzenesul fonyl ]-1
H pyrrol -3-yl }-acryi am de tol uene- 4-sul fonate
weoiogmsph G Figure 17: XRPD pattern of cryst aPCT/RR2009/052859
(E) - N- (2- ani no- phenyl ) - 3- { 1= [4=( 1- net hy| -
1H pyrazol - 4-yl ) -benzen qgsul fonyl]-1
Figftiiey13:0l XRPD jpafiehy baohdmllire (Bne(2-4nsidbiphieal/B-3- {1 [4-(1-methyl-
pol ynmorph H Figure 18: XRPD pattern of crystallin
( E) - N- ( 2-1&hpyiezphényirherzepespliprydl-tepygo-3-yi}- acryEamlde toluene-
1H pyrazgl fonyl]-1
H pyrrol - * szﬁfo}‘\a}e pSISr fﬁg napht hal ene- 2- sul f onat e
poI ym)rph A+B Figure 19: XRPD pattern of crystalline
2- am no- phen 4-(1-
Flgw_epw éz &R&D)na?teﬁé)éﬁ)gwggq{ﬁlmeg@gﬁl «(4- amlxo -phenyl)-3-{1-[4-(1-methyl-

H- rroI L _
pol yror pii” PSP gAY, BRBYEpPIL|LREY Brmide toluene
( E) - N- ( 24asilfomapdhpalymorgh - [ 4- ( 1- et hyi -
1H pyrazol - 4-yl)-benzenesul fonyl ]-1
H pyrrol - 3-yl }-acryl am de napht hal ene- 2-sul fonat e

F@Q@gr Itf"SXFgPlﬁ%ﬁa‘tteﬁ%?cﬁ@.fallﬁ@’ (BHLNG2-2ihinb I eny & L1-I(1 -methyl-

{H E) - N-( 2[1&hpw|@29héw)kbermemfspiﬂor|(y]11 11ié1pmyrp1- -yl}-acrylamide toluene-
razo on -
H Bzrrol %Slﬁo}rgag%%&ﬁmr}ﬁ@%ccoydi ng to the invention

can be obtai ned by dissolving the free base of this
conmpound in a suitable solvent_ (e. a ketone, such
Figigrst tie, Xﬁa?ﬁa;naﬁ@rwf crstadline &) Méﬁﬁwlnpmnvbﬁ -{1-[4- (1 methyl-
ket one, ek 4 Qer?zcen@bﬁltf -B o3t rylaride
! or'i | E'Y d

tetrahydro an - or |oxane arbon

such as mephiHadate-chuohde mlymbkmmf’rarm or a Iow
nmol ecul ar wei ght aliphatic al cohol such as nethanol,
et hanol or isopropanol) which contains the desired

F@Gﬂe% g:0r %F@ngﬂa?ﬂérﬁ B?cgf%fétliﬁrf‘éj@% Zz 'a?th?dhe%@ﬁ%im €1 -methyl-

alts aré obtained b recipitati
preci pi t dtH-pyrazot-A-y&)- Mmmlesaifcan]eTH{gyﬂoaadjl]t amy[emit:le

or by evaporgtin he oI vent. Salt bt ai ned can be
convert eﬁaﬂbﬂﬁ%’g‘?‘# SHiogALeRO!ROLN %l’" ication into the

free conmpound, which in turn can be converted into
further salts In this way, pharnmacol ogi cal

FignteoR@r ap{RPB giattert ah ctystalin @)t d2iamioo- phenyl) -3-{1-[4~(1-methyl-

Peact: on ebnieerbe SR BRlR P TR Fer - Byt

acid naphthalene-2-sulfonate polymorph C

Best mode for carrying out the invention
The salts of (E)-N-{2~-amino-phenyl)-3-{1-[4-(1-methyi-1H-pyrazol-4-yl)-
benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide according to the invention can be

obtained by dissolving the free base of this compound in a suitable soivent (e.g. a
ketone, such as acetone, methyl ethyl ketone or methyl isobutyl 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 methanol, ethanol or isopropanol) which contains the desired acid, or to

which the desired acid is then added. The salts are obtained by filtering,
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anion contained in the salts may lie in the range from

about 0.1 to about 5 nol equivalents of the free base,
worore/1sexi sel y from about 0.3 to about 3 npl PCT/EP2009/052859

equi val ents, nore precisel y-fliom about 0.6 to about

2,4 nol equi val ents, determ ned according to art-known
reggﬁlg;?@%éifrné{s Es)x%cﬁalta‘cigénr ﬁgﬂhghrheg@oﬂﬂgﬁréﬁ?t féﬁd?he %d&fi@ﬁ' 588 or by
evm@yatmothmswv)snt bsaﬁ@mne@r@an] ba converted by aikallzatlon or by

acrylam de,ca e. opt ai ned_by a process
a%%lﬁ%gtil% ch))fh% fgete O'@POBPS;'SWEICI |£1attuir%rgagdbe %onvgrtecf sio further
sdlRCrIinstas | want pAarraacabyichly Thelerfblt BaRS &dn BYW dodl/EBed into
with acid in a solution conprising an organi c sol vent

phiasmpcolagicallydelerable iggltsret hanol or et hanol, or a ketone
i ke acetone) or a m xture of organic sol vents, or
m xtures thereof with water, or only water. Pol ynorphs

Dependirg alt e edadtioracouditiens akedptidsndurvet ihe té@ectlve acid
art. Such nethods include, wthout being restricte
anign coplajesd i ths ERYS BRY 119 dpithe raag%émag ta&p.uw m ﬁbaut 5 mol

c?lﬂvnalél‘?ﬂsvﬁftther | 6@ P&, seﬁkofWFrﬁVQB biPMe about 3 mol

1'd cooling, ow coo I ng an Ivat es or
eqmvalenﬁsl ambye t;bnrecrsp@r dtars abotthd.8atd satamd ofgt ngot cequivalents,

dggripel] Sthidie (o PR B PCe W e S do Rl L B Rétnods.

Hydr ates may be obta| ned fromwater or from m xtures
of water with polar organic solvents (for ex

Crystadling s saks g of me(EANG- anémch@henylbﬁ {44 ope ?h*g;i) 1Hepyrazol-4-yl)-

bket onesn, acet ??{(}?l I ts _accor di Q% to tg
PIELERY ‘?’H’v] RO }u‘a‘éW ear?&”e iNfg eP¥ng Process
camighi sﬂlﬁ@ tid @teﬁ@ﬁbr?@taﬂ@éﬂ@ﬁi ok lﬂ@ér?ﬁ‘ﬂaﬂu&ats@ﬁ‘ of aag Wo@ﬁ‘ &r mixtures of

every stalline sem - crysta I ne or anor phous form
ar@fﬁ@gmmwu Mecid dn assclittiongeaiaprEsing aprasganic s@lvenk ée.g. an alcohol like

bRl GBI SR B ik hebdrth dra rplif, SOYERCLoivents, or

vv| restricting 1t

midares th@eof ithdvdter,agtordnvateeasur enent s given in the -
foll owi ng are perforrred in transm ssion (U=40 kV,

S=30mA, Cu-Ka). (E)-N(2-Am no-phenyl)-3-{1 -[4-(1
QUi bal Y Aot ) B RERBEL S7 1hc Rt iomu 1 dhe g Sueh
m(e’EE)odN— (i2chfienovitheny | betrd 1réstri¢tbdneibhy [solMdnpy (ezotystllization,
pl%lc?p_itating with a non-solvent, rapid evaporation, slow evaporation, rapid cooling,
slow cooling and the like. Solvates or particularly the hydrates of the salis
accarding to this invention can be prepared in a manner known per se, e.g. in the
presence of the appropriate solvent. Hydrates may be obtained from water or from
mixtures of water with polar organic solvents (for example alcohols, e.g. methanol,
ethanol or isopropanol, or ketones, e.g. acetone). The salts according to the
present invention include each and every solvate and hydrate that can be formed
therewith, and each and every crystalline semi-crystalline or amorphous form.

Crystalline forms are generally preferred.

The following examples serve fo illustrate the invention further without restricting it.
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benzenesu[ fony!]-1H pyrroi-3-yl}-acryl am de

di hydrochl ori de was suspended in 38 m _ water and 2.7
workooaqi2saamoni a sol ution (259 was added. The PCT/EP2009/052859

suspension was stirred for 11R-and filtered. The

filter cake was washed with 19 nL water and dried. An

ERifpidy te solid (3.09 g) was obtained. The
_ﬁa‘p”ac ra

eristic peaks of the X-ray powder diffraction
pattern of this salt are substantially summarized in

THERRRR: 5ty BEVET i Bpeo i BeaRuRe %‘»rgeivén in e Following are
pér@rnl‘éa(sﬁtﬁdﬁsﬂﬁsagﬁgw—ho }v, i%d’ﬁA% KBt hy! -

H pyrazol - 4- zenesul
H pyrrol - 3- yI} acryl am de conprl sing the foll ow ng

(%@@ rigotghgyb L Ci-H-Fe By epvrasel 4 kbapzescasitonyil-

y?ro’clﬂ. ga?cril!arﬂ:d]el 3 23.2 38.5 24.1 12.624.5 11.2
.9 2 1. 273182326112Crystalllne ponrmrphA

100gof (E)-N-(2-am no-pheny!)-3-{1-[4-(1-net hyl -

P ’Bg)éﬁé@(ﬁé "KSJ\/I] 1H pyrrol -3-yl }-acryl am de

3.82hydrochy ori de {ERN ZﬂAﬁ‘mhd Eh@ﬁyl} -Bgat[ad1whéthyR1 H-pyrazol-4-yl)-
m xture of 300 m THF an aqueous

bagzeoesulinvilt i fowyel- %yl} a%laau@@&mq@%@l@@rld@w&m@@d in 38
mBWate¥ Bhacs §9mM 58 AMdHia Bfutioh"@5%) was added. The suspension

was stirred for 1 h and filtered. The filter cake was washed with 19 mL water and
dried. An off-white solid (3.09 g) was obtained.
The characteristic peaks of the X-ray powder diffraction pattern of this salt are

substantially summarized in Table 1 and substantially shown in Figure 1.
Table 1: XRPD pattern of partially amorphous (E)-N-(2-amino-phenyl)-3-
{1-[4-(1-methyl-1H-pyrazol-4-yl}-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide

comprising the following peaks (relative intensities > 10)

2Theta l(rel)

4.2 100.0
9.9 15.0
10.5 15.6
11.5 11.2
12.8 16.6
16.3 58.5
19.7 21.9
211 11.3
23.2 38.5

24.1 12.6 -
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conmbi ned organi ¢ phases were treated with 235 m water
and the organic part of the mxture is evaporated. By
wao hiog/1125ke free bases separate as browni sh sol PCI/ER1969/052859
aqueous sol uti on was dekanted3eff, and the residue was
di ssolved in 120 m THF, adsorbed on 100 g
o8kl i cagelq69 (Merck) and chromat ographed with 470 g
silicagei- 60 (Merck), The compound was eluted with
288 3/ Me@1.920:1 ) . The product containing fractions
2z:§re car ef |y evaporated. 6.00 g of a colorless solid
re obt a| d. The characteristic peaks of the X-ray
spgwder diqf{fpaction pattern of this salt are
substantially summarized in Table 2 and substantially
shown in Figure 2. Table 2 : XRPD pattern of

N-(2- h 1)-3-{1-[4-{1- t hyl
O RLWFR benzanesu fonyi1 1 o T
10.0yr rog- 3- ybi - aCf(El)MZi@nmﬁxb—y&ﬁ@hjﬂh?A1C{ﬂlmrmétﬂ?gﬂ-h@yrazo[ 4-yl)-
fol |l owm ng peak relative intensities > 10
ber@eaﬁ?uimydi wpyr@ltw}s@cmlamde gihydrachleride. £19.2. snmol) was

ol d P byl o g o7t lods ot
(82%.)5Th& .dfjucous phase was separated and extracted with 100 mi THF. The
combined organic phases were treated with 235 ml water and the organic part of
the mixture is evaporated. By this, the free bases separate as brownish solid. The
aqueous solution was dekanted off, and the residue was dissolved in 120 mi THF,
adsorbed on 100 g silicagel-60 (Merck)} and chromatographed with 470 g silicagel-
60 (Merck). The compound was eluted with CHCIl3/MeOH (20:1). The product
containing fractions were carefully evaporated. 6.00 g of a colorless solid were
obtained.

The characteristic peaks of the X-ray powder diffraction pattern of this salt are

substantially summarized in Table 2 and substantially shown in Figure 2.

Table 2; XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide

poelymorph A comprising the following peaks (relative intensities > 10)

2Theta I(rel)

12.0 14.9
14.5 32.4
14.9 28.4
15.6 26.2
17.5 28.1
18.1 36.8

18.7 56.3
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Crystalline polynmorph B 20.0 g
(E) - N~(2- Ami no- phenyi)-3-{1 -[4-(1 -nmethyl -

wabkbops1A2zDl - 4-yl ) - benzenesul fonyl | - 1H pyrr ol - BEWEP20a2/052859
i yl ani de di hydrochl ori de was14uspended in 200 ni water
and 100 m _ ethanol. 8.7 m _ aq. ammoni a sol ution

20.25% wasjpadgied and t he suspension was stirred for 1
h. The suspension was filtered; the filter cake was

2Wwhshed wi4h7 100 nL water and dried. An off-white solid
{%6.4 Q) obtai ned. The solid (10.0 g) was
suspended Th 200 nL ethanol and refiuxed for 10 m n.

2Pkt er codld.eg to roomtenperature the suspensi on was
filterd and _dried. An off-white solid (8.8 g) was

23bt ai ned.43The characteristic peaks of the X-ray powder

zggffracti.@rb pattern of this salt are substantially
summari zed 1n Table 3 and substantially shown in

2Fvgure 3.13TAble 3: XRPD pattern of crystalline
) - N- (2-am no- phenyl )-3-{1-[4-{1-

2 t hyl - 1\ﬁ&r azol -4-yl)-benzenesul fonyl]-1Wpyrrol -3-y
| }-acryl am de pol ynorph B conprising the foll ow ng
peaks (relative intensities > 10) 2ThBtB UrBl) 13.9
15.7 15.3 100.0 16.9 37.7 18.9 48.619.8 41.3 2 1.5

OB DR B 0 15,5 (E)- N (2- Am no- pheny ) -3-{ 1

20.04- (1 - rget hyl - 1 (B)-py(2AAindprknylPEI2 gAgS LthE®YH H-pyrazol-4-yl)-
benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide dihydrochloride was suspended in
200 mL water and 100 mL ethanol. 8.7 mL ag. ammonia solution (25%) was
added and the suspension was stirred for 1 h. The suspension was filtered; the
filter cake was washed with 100 mL water and dried. An off-white solid (16.4 g)
was obtained. The solid (10.0 g) was suspended in 200 mL ethanol and refluxed
for 10 min. After cooling to room temperature the suspension was filterd and dried.
An off-white solid (8.8 g) was obtained.

The characteristic peaks of the X-ray powder diffraction pattern of this salt are

substantially summarized in Table 3 and substantially shown in Figure 3.

Table 3: XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-{1-
methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide

polymorph B comprising the following peaks (relative intensities > 10)

2Theta I(rel)

13.9 15.7
15.3 100.0
16.9 37.7

18.9 48.6
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1H pyrrol -3-yl }-acryl am de nonohydrochl oride To 225 ng
{E)-N-(2-am no-phenyl)-3-{1-[4-(1-nethyl -
woR@yngset - 4-yl ) - PCT/EP2009/052859
benzenesul fonyl ] - 1H pyrrol - 34%l-} - acryl am de (0.50
mmol) in 20 mM of warm nethanol a solution (3.1 3 m _,
1¢)g> Ml )4q04 HC in methanol (to 4 mb 4N HCl aqUeous
net hanol vvas added to a final of 100 nL = 0.1 6
21bol / nL) M8 added dropwi se. Imediately, a yellow sh
2’%' separ :?d By addi ng diethyl ether (10 nmL) the
[ sepa ion was done. The resulting solid was
oglpi ed overggght. Yield: 248 ng (102 % ; yellow sh
solid; MP:. 150-164 0C, sinter. The conpound cont ai ned
29791 HCI /2%3. The characteristic peaks of the X-ray
vvder dliﬁj\l.;’action pattern of this salt are
bst ant i y sunmari zed in Table 4 and substantially
2§BOWI’I |n1@gure 4 . Table 4 : XRPD pattern of
élE) N-(2- am no- phenyl)-3-{1 -[4-{1 -nmethyl-1 Hpyrazol -
8yl) - berfZehesul fonyl J-1 H-pyrrol-3-yl}-acryl am de
>dTgNo hydr I ori de conprising the foll ow ng peaks
E?Bel atlve |ntenS|t|es > 10) 2Theta Krel) 6.7 47.4 9.1
65.013.4 70.1 22.2 100.0 27.0 72.2
(E)-N-(2- Arni no-phenyi)-3-{1 -[4-(1 -nethyl-
tf-pyrazol-4-yl)-benzenesul fonyl] -

(DY hyAS - 15,6l AFGS=261-451 Folindonesuitonyi-

1Hyralzbyagry)arhisle sroemblydvaghloridet pyrrol - 3-yl } -
acryl oyi am noj - phenyl | -carbam c acid terf-butyl ester
was suspended in 90 nL THF and 7.5 nL water. 7.5 nL

T&J. bygrochhgri c (@ginl(2-3hdho- énm‘iéqd [and-rhBehyl- 1H—pyrazol4yi)

suspensi on was stl rred at 600C for h. After "coolin
benzeneeulfqrwdﬂp‘e‘ri@mmdﬁtw}ea@ru@red@ (:&5@/asnmol)t dned0 tmle of warm

filter cake. he THF rje
mejte e SR EigAa- (5T 86 b5t Bbn EimeRRib s i HOlaueus
metidnal (ed dddd tdC!a/fMel of Tb@ rﬁm&r@qﬁaﬁhﬁ:ﬁmm&@é%d@éd dropWIse
the X-ray powder diffraction pattern of this sa
Immediately,” a yellowish oil separated. By adding diethyl ether (10 mL) the full
separation was done. The resulting solid was dried overnight. Yield: 248 mg (102
%); yellowish solid; MP: 150-164 °C, sinter. The compound contained 0.91
HCI/Mol.
The characteristic peaks of the X-ray powder diffraction pattern of this salt are

substantially summarized in Table 4 and substantially shown in Figure 4.

Table 4: XRPD pattern of {(E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-
pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yi}-acrylamide mono-

hydrochloride comprising the following peaks (relative intensities > 10)

2Thefa l{rel)

6.7 47.4
9.1 65.0
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substantially summarized in Table 5 and substantially
shown in Figure 5. Table 5 : XRPD pattern of
W((EBQﬂS)tlHZISIZZ ne {E)-N-(2-am no-phenyl)-3-{1 -[4-(BCF/EP2009/052859
met hyl - -16 -
H-pyrazo' 4-yl)-benzenesul fonyl]-1H-pyrrol-3-yl}-acry!
1 gi de di Ryflgochi oride conprising the follow ng peaks
%}elatlve I'ntensities > 10) 2Theta I(rel) 5.8 27.6 6.7
222.7 13.900303 14.3 100.0 16.5 36.6 17.5 48.9 17.8
2%5.2 18. 14 7 19.4 20.1 20.8 17.923.0 13.9 23.3 12.6
: %38 12.6 24.2 28.5 24.3 3 1.4 24.7 16.0
25,5 55.1 26.2 46.0 26.7 11.8 26.9 13.8 27.1 19.7 27.8
17.2 28.0 22.3

(E)-N-(2-Amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl}-benzenesulfonyl]-
1H-pyrrol-3-yl}-acrylamide dihydrochloride

5.0 g [2-((E)-3-{1-[4-(1-Methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yi}-
acryloylamino)-phenyl]-carbamic acid fert-butyl ester was suspended in 90 mL
THF and 7.5 mL water. 7.5 mL aq. hydrochloric acid (37%) was added and the
suspension was stirred at 60°C for 4 h. After cooling to room temperature the
suspension was filtered, the filter cake was washed with 20 mL THF and dried. An
off-white solid (3.7 g) was obtained. The compound contained 1.82 HCI/Mol.

The characteristic peaks of the X-ray powder diffraction pattern of this salt are
substantially summarized in Table 5 and substantially shown in Figure 5.

Table 5: XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4~(1~
methyl-1H-pyrazol-4-yl)-benzenesuifonyl]-1H-pyrrol-3-yi}-acrylamide
dihydrochloride comprising the following peaks (relative intensities > 10)

2Theta I(rel}

5.8 27.6
6.7 13.7
13.9 13.3
14.3 100.0
16.5 36.6
17.5 48.9
17.8 12.2
18.3 14.7
19.4 20.1

20.8 17.9
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28.5 14.1 28.8 10.6 29.1 16.2 29.3 10.6 32.0 11.1
(E) - N-(2- Ami no- phenyl)-3-{1-[4-{1- net hyl - 1H pyr azol - 4-
wQ@kgovheszenesul fonyl ] - 1H pyrrol - 3-yl }-acryl anPCEEP2009/052859
hydr obrom de To 0.21 g of -17-
(E)-N-(2-am no-phenyl)-3-{1-[4-(1-net hyl - 1H pyrazol - 4-
2#) - benzle?p?sul fonyl]-1H-pyrrol -3-yl}-acrylamde in 4
n THF a solution of 0.169 m of 48 % HBr (169 m _,
2335 mol )12.&, 4 m THF was added dropwi se. A solid
iéparat eg), ¥\lni ch was treated wth diethyiether. The
238sul ti ng%k ystalline solid was separated and dried
ogyerni ghtyo &ield: 287 ng (100 %9; MP: 200 OC, sinter.
The conpound cont ai ned 1. 86
24:Br / Mol . (&85 N-{2- Ami no- phenyl ) -3-{1-[4-(1-net hyi-1H py
242 zol -4-5d¢jj ) - benzenesul fonyl ]- 1H pyrrol-3-yl}
ryl am e1 ‘%ret hansul fonate Partially anorphous 500 ngy
20% (E)-N+E2pam po-phenyl)-3-{1-[4-(1-nmethyl-1
H pyrazol -4-yl)- benzenesul fonyl]-1
23Hpyrrol FYi}-acrylanmide, 10 Ml of water and 1 ni
Zﬁt hanol \Weh € heated to 130 0OC. 0.435 m
i thanesmﬁfoni c acid was added. The m xture was nearly
2@l7ssol ved.1.dhe mi xture was then i medi ately cooled in
an ice bath, During cooling, a brownish solid
2Qs%par at ed3-8he mixture was treated with ul trasonic.
opybsequentdy, the resulting solid was coiiected and
dried. The nolar ratio of free base to nethanesul fonic
27A8id was 17.D. 95. The characteristic peaks of the X-ray
2£§Mer diffraction pattern of this salt are ’
bst ant % y summarized in Table 6 and substantially
oghown inqGigure 6. Table 6: XRPD pattern of partially
anor phous (E) - N-(2-am no-phenyl)-3 {1-[4-(1 -nethyl-1
288pyrazoll3Byl ) - benzenesul fonyl]-1

24—# pyrr ol %%I }-acryl am de net hansul fonate conpri si ng
‘he fol | g peaks (relative intensities > 10) 2Theta

odgrei) 106
32.0 11.1

(E)-N-(2-Amino-phenyl)-3-{1-[4-{1-methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-
1H-pyrrol-3-yl}-acrylamide hydrobromide

To 021 g of (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-
benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide in 4 ml THF a selution of 0.169 ml of
48 %-HBr (169 pL, 1.5 mmol) in 4 ml THF was added dropwise. A solid separated,
which was treated with diethylether. The resulting crystalline solid was separated
and dried overnight. Yield: 287 mg (100 %); MP: 200 °C, sinter. The compound
contained 1.86 HBr/Mol.
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3.9 93.9 5.9 18.8
11.1 33.4 11.7 44.
wae®012572 9 68. 219.
65.6 23.4 49.1 24.
43.5 27.5 63.5 28.

E
2
3
1

7

.8 16.5 8.4 13.3 9.8 98.1 10.2 47.6
12.2 19.8 16.5 97.3 16.9 65.1 17.6
19.3 20.1 32.9 2 1.5 25. 4PQRER2009/052859
60.6 25-1838.4 25.9 3 1.6 26.39
12.1 30.3 15.9 Cystalline 250 ny

f .
(EIDY-(RArging-phenyl)-3-t1-14-(1-methyl-1H-pyrazel-4-yll-Benzengsulfonyll-
1§ pyrrdlehyBreayldmidd incthhmywifonata- y! } - acryl am de, 5 n

wat er ,

0.5

m nethanol and 0.1 12 m net hanesul fonic

acid were heated to 130C for 10 mn. After stirring at

Partially amorphous

200

of

(E)-N-(2-amino-phenyl)-3-{1-[4~(1-methyl-1H-pyrazol-4-yl}-

benzenesulfonyll-1H-pyrrol-3-yl}-acrylamide, 10 ml of water and 1 ml methanol

were heated to 130 °C. 0.435 ml methanesulfonic acid was added. The mixture

was nearly dissolved. The mixture was then immediately cooled in an ice bath.

During cooling, a brownish solid separated. The mixture was treated with

ultrasonic. Subsequently, the resulting solid was collected and dried. The molar

ratio of free base to methanesulfonic acid was 1:0.95.

The characteristic peaks of the X-ray powder diffraction pattern of this salt are

substantially summarized in Table 6 and substantially shown in Figure 6.

Table 6:

XRPD pattern of partially amorphdus (E)-N-{2-amino-phenyl)-3-

{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide

methansulfonate comprising the following peaks (relative intensities > 10)

2Theta i(rel)
3.9 93.9
5.9 18.8
7.8 16.5
8.4 13.3
9.8 98.1
10.2 47.6
111 33.4
11.7 442
12.2 19.8
16.5 97.3
16.9 65.1
17.6 100.0
17.9 68.2
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anmbi ent tenperature overnight the solid was coll ected
and dried. The nolar ratio of free base to
woredobamssul f oni c acid was 1: 0. 66. The char act ePCHEPI09/052859
peaks of the X-ray powder difi8raction pattern of this
salt are substantially sunmarized in Table 7 and
1ybst antlgléy shown in Figure 7. Table 7 : XRPD
pattern of crystalline (E)-N-(2-am no-phenyl)-3-{1
20.14-{1 - 32.9
t hyl - gﬁp%r azol -4-yl)-benzenesul fonyl ] -1H pyrrol-3-y
{[5 acryl e net hansul fonate conprising the foll ow ng
apeaks (rejsegive intensities > 10) 2Theta Krel) 3.9
72.0 10.2 13.2 11.1 12.9 11.6 14.2 12.2 13.716.4 100.0
2316959]’:191‘1742451932022012792142212
10. 8 3 30.0 22.4 32.6 23.3 5 1.4 24.1 24.3 25.1

4%125 .7 27.2 12.9 27.4 20.1 28.7 10.4

25.1 38.4
25.9 31.6
26.39 43.5
27.5 63.5
28.7 12.1
30.3 15.9
Cystalline

250 mg of (E)-N-{Z2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yi}-
benzenesulfonyl}-1H-pyrrol-3-yi}-acrylamide, 5 ml water, 0.5 ml methanol and
0.112 ml methanesulfonic acid were heated to 130°C for 10 min. After stirring at
ambient temperature overnight the solid was collected and dried. The molar ratio
of free base to methanesulfonic acid was 1:0.66.

The characteristic peaks of the X-ray powder diffraction pattern of this salt are
substantially summarized in Table 7 and substantially shown in Figure 7.

Table 7: XRPD pattern of crystalline (E}-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide

methansulfonate comprising the following peaks (relative intensities > 10)

2Theta I(rel)

3.9 72.0
10.2 13.2
111 12.9
11.6 14.2

12.2 13.7
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{E)-N-(2- Am no- phenyl )-3-{1-[4-(1- et hyl - 1H pyrazol - 4-
yl ) -benzenesul fonyl]- 1H pyrro!-3-yl}-acryl am de hem
werdvanesy, 2- sul fonate 1.00 ¢ PCT/EP2009/052859
(E) - N- (2- Ami no- phenyl ) -3-{1-2p4-{1 -nmethyi-1
H~pyrazol - 4-yl ) - benzene
1§gi fony! lqpbtg pyrrol - 3-yl }-acryl am de was suspended in
m __ water. 512 ng ethanedi sul fonic acid hydrate in
1@9mM wat é89.Was added and the suspension was stirred
_;gr 18 h. T%e suspension was fiitered and dried. An
1off - whi t €% i d ( 1.09 g) was obtained. The nol ar
16.8tio of dyge base to ethanesulfonic acid was 1:0.5
The characteristic peaks of the X-ray powder
2@itffractiZ@pattern of this salt are substantially
zfzﬁrmari z% | n Tabie 8 and substantially shown in
'gure 8.““Tabl e 8: XRPD pattern
21.B) - N- (210 no- pheny[)-3-{1-[ 4- (1- met hyl - 1Hpyr azol -
4-yl)-benzenesu! fonyl]-1 Hpyrrol-3-yl}-acrylam de hem
2%Bhane- 1300 sul fonate conprising the foll owing peaks
2ér el ati v%j'lgt ensities > 10)2Theta Krel) 7.5 27.2 11.9
'é.? 13. .8 16.0 100.0 17.6 19.8 19.2 20.9 2 1.0 2
2330 22. 75345 23.5 11.2 23.9 16.3 25.1 41 2 26.2 13.3
26.4 22.0
2‘{-@) - N-(Z-%’i:l?’ no- phenyl ) -3-{1-[ 4-{1- net hyl - 1H pyrazol - 4-
W) - benzg{se:{sul fonyl]- 1Hpyrrol-3-yl}-acryl am de
)enzenesul fonate 1.65 g (E)-N-{2-Am no-phenyi)-3-{1
25B4- (1 -t hyl -1 H pyrazol -4-yi)-benzene

27.2 12.9
27.4 20.1
28.7 10.4

(E)}-N-(2-Amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-
1H-pyrrol-3-yl}-acrylamide hemi ethane-1,2-sulfonate

1.00 g (E)-N-(2-Amino-phenyl)-3-{1-{4-(1-methyl-1H-pyrazol-4-yl)-benzene
sulfonyl]-1H-pyrrol-3-yl}-acrylamide was suspended in 20 mbL water. 512 mg
ethanedisulfonic acid hydrate in 5 ml water was added and the suspension was
stirred for 18 h. The suspension was filtered and dried. An off-white solid (1.09 g)
was obtained. The molar ratio of free base to ethanesulfonic acid was 1:0.5

The characteristic peaks of the X-ray powder diffraction pattern of this salt are

substantially summarized in Table 8 and substantially shown in Figure 8.

Table 8: XRPD pattern (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-
pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide hemi ethane-1,2-

sulfonate comprising the following peaks (relative intensities > 10)



sul fonyl]-1Hpyrrol -3-yl }-acryl am de was suspended in
30 mM water and 642 ng benzenesul fonic acid was added.
wab@9swspensi on was stirred for 26 h, filteredP@mnEP2009/052859
dried. An off-white solid (2204 g) was obtai ned. The
nolar ratio of free base to benzenesul fonic acid was
- 0.99. T, characteristic peaks of the X-ray powder
Zﬁqé}?u act ilt}ﬁﬁpattern of this salt are substantially
sunmmari zed in Table 9 and substantially shown in
Figure 9. Table 9: XRPD pattern of
7-?E)-I\I-(2-2s-(' no- pheny!)-3-{1-[4-{1 -nethyl -1 Hpyrazol -
1ﬁ9yl ) - bengepesul fonyl ] - 1Hpyrrol -3-yl }-acryl am de
enzenesul fonate conprising the foll owi ng peaks
13.Ael ati veld.Btensities > 10)2Theta Href) 4.3 33.2 12. 4
1% 1.7 13.7 %3.7 14.2 30.6 15.1 33.8 15.4 11.3 16.0
8.8 16. 7902 17.1 11.4 18.7 11.4 19.1 100.0 20. 4
148.9 22. 4p®. 1 23.2 25.4 24.3 17.7 27.3 17.1 27.6 15.8
{E)-N-(2- Am no- phenyl )-3-{1-[4-(1-nethyl - 1H pyrazol - 4-
19:.2) - benzelleBul fonyl | - 1H pyrrol -3-yl}-acryl am de

2%.8' uene- 42-1%” f onat e

22,7 63.5
23.5 11.2
23.9 16.3
251 41.2
26.2 13.3
26.4 22.0

(E)}-N-(2-Amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-

1H-pyrrol-3-yl}-acrylamide benzenesulfonate

1.65 g (E)-N-~(2-Amino-phenyl}-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzene
sulfonyl]-1H-pyrrol-3-yl}-acrylamide was suspended in 30 mL water and 642 mg
benzenesulfonic acid was added. The suspension was stirred for 26 h, filtered and
dried. An off-white solid (2.04 g) was obtained. The molar ratio of free base to
benzenesulfonic acid was 1:0.99.

The characteristic peaks of the X-ray powder diffraction pattern of this salt are

substantially summarized in Table 2 and substantially shown in Figure 9.

Table 9: XRPD pattern of (E)-N-(2-amino-phenyl)-3-{1-]4-(1-methyl-1H-
pyrazol-4-yl}-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide benzenesulfonate

comprising the following peaks (relative intensities > 10}



10

15

20

25

30

Crystalline polynorph A 5.0 g
(E)-N-{2- Ami no- phenyl)-3-{1-[4-(1- net hyl - 1H pyr azol - 4-
wQ@ povheszenesul fonyl ] - 1H pyrrol - 3-yl }-acryl anPCGEERRSI/052859
suspended in 150 m _ net hanoR2and 2.38 g
pt ol uensul fonic acid hydrate was added. The sol ution
2ﬁigsti rrlg;g,gfor 1 h and filtered over hyfiow The
concentrated in vacuo to a volume of 50
mL and stirred for 2 h. The precipitate was filtered
gnd dried.. Form A pol ynorph was obtained as off-white
4.30lid (5.3513-%). The characteristic peaks of the X-ray
pgwder difsfyaction pattern of this salt are
substantially summarized in Table 10 and substantially
13Hown i n1H.gure 10. Tabl e 10: XRPD pattern of
1%ystal I iﬁf (E) - N-(2-am no-phenyl)-3-{1-[4-(1-
thyl -1 '%yr azol - 4-y[)-benzenesul fonyl]-1
184 pyrrol 93yl }-acryl am de tol uene- 4-sul fonate
5poI ynmor ph A conprising the foll ow ng peaks (relative
19.4t ensitilds3 > 10) 2Theta Krel) 7.0 82.6 9.7 10.8:9.9
.9 12. .8 13.9 16.2 14.7 39.1 15.0 27.3 15.5 11.6
168 5 15 9%

8 12. 0 14.1 18.5 24.9 18.9 15.0 19.6 87.4 19.9
16.90. 0 20.132.48.1
17.1 11.4
18.7 11.4
19.1 100.0
20.4 49,9
22.7 63.1
23.2 254
24.3 17.7
27.3 171
27.6 15.8

(E)-N-(2-Amino-phenyl)-3-{1-[4-{1-methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-
1H-pyrrol-3-yl}-acrylamide toluene-4-sulfonate

Crystalline polymorph A

5.0 g (E)-N-(2-Amino-phenyl}-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesulifonyl}-
1H-pyrrol-3-yl}-acrylamide was suspended in 150 mL methanol and 2.38 g p-
toluensulfonic acid hydrate was added. The solution was stirred for 1 h and filtered
over hyflow. The filirate was concentrated in vacuo to a volume of 50 mL and
stirred for 2 h. The precipitate was fillered and dried. Form A polymorph was
obtained as off-white solid (5.4 g).

The characteristic peaks of the X-ray powder diffraction pattern of this salt are

substantially summarized in Table 10 and substantially shown in Figure 10.
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20.7 16.9 2 1.0 20.0 22.7 36.2 22.9 23.5 23.5 19.9

24.5 19.8 27.0 13.9 28.1 18.7 28.6 14.0Crystalline
weoiogisph B 100. 0 g <E)- N (2- Am no- phenyl ) - 3- BAT/EP20o¢/452859

-methyl -1 tf-pyrazo!-4-yl)--23-

benzenesul fonyl 3-1/-/-pyrrol -3-yi }-acryl am de was

suspended in 800 nL isopropanol. A solution of 46.8 g

p-tol uensul fonic acid hydrate in 200 nL i sopr opanol
Table 1WddeXRPAD ﬁdtmmwfmysta:lhu@ﬁ)—ﬂ%%am&éwhei@l)m {T44-(1-

sus |on vvasflltered an? dried to give for

!5 -Prazolst-ylpgnzengsu G’"QI!EBU‘*'PVg;’J %Mﬁ“acwlamlde toluene-

4%2??2???%?%%%‘“ ri3fy the RIS Eetks [ioRE < Mtensities
>7T8pl e 11 and substanti aIIy shovvn in Figure 11. Table
11 : XRPD pattern of crystalline
(E) - N- (2-am no- phenyl )-3-{1-[4-(1- nethyl -
2Hhdrdr azolméf)yl ) - benzenesul fonyl ]-1
Fpyrrol-3-yl}-acrylam de tol uene- 4-sul fonate
pol ynorph B conprising the foll ow ng peaks (rel ative
'ntensit|58<=2§%> 10) 2Theta Krel) 6.0 55.8 9.6 26.0 10.0

‘'I8.6 10 1 11.6 59.9 12.0 43.1 12.5 23.4
10.8
8.9 18.9
12.8 44.8
13.9 16.2
14.7 39.1
15.0 273
16.5 11.6
17.8 12.3
18.0 14.1
18.5 24.9
18.9 15.0
19.6 87.4
19.9 100.0
20.5 18.1
20.7 16.9
21.0 20.0
22.7 36.2
22.9 23.5
23.5 19.8
24.5 19.8
27.0 13.9
28.1 18.7

28.6 14.0
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16.1 54.5 16.6 45.2 17.2 14.1 17.6 19.3 17.8 55.1 18.1
100.0 18.7 46.3 18.9 75.3 19.4 7 1.6 19.7 13.320.5
w@200912522 78.0 22.1 10.1 22.9 85.6 23.3 69. 3 PAI/EPRP9/52859
24.4 12.7 24.7 43.0 25.0 15-@425.9 11.2 26.6 12.0 26.9
34.6 27.1 12.6 27.6 25.2 28.0 36.8 28.4 16.6 28.8 13.1

Chtatlinte pdlyitorbh B O

100.0 g (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl}-
benzenesulfonyl}-1H-pyrrol-3-yi}-acrylamide was suspended in 800 mL
isopropanol. A solution of 46.8 g p-toluensulfonic acid hydrate in 200 mL
isopropanol was added and the suspension was stirred for 22 h. The suspension
was filtered and dried to give form B polymorph as off-white solid (139.4 g).

The characteristic peaks of the X-ray powder diffraction pattern of this salt are

substantially summarized in Table 11 and substantially shown in Figure 11.

Table 11:  XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-1H-pyrazol-4-yl)-benzenesulfonyl}-1H-pyrrol-3-yl}-acrylamide toluene-
4-sulfonate polymorph B comprising the following peaks (relative intensities
>10)

2Theta i(rel)

6.0 55.8
9.6 26.0
10.0 18.6
10.5 35.1
11.6 50.9
12.0 43.1
12.5 23.4
16.1 54.5
16.6 452
17.2 14.1
17.6 19.3
17.8 55.1
18.1 100.0
18.7 46.3
18.9 75.3
19.4 71.6

19.7 13.3
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32.2 11.6 33.0 11.7 Crystalline polynorph C 1.0 g Form
B pol ynor ph of
W@ E)ooMt522 Ami no- phenyi ) -3-{1-[4-(1-nmet hyl -1 H pyT/BR09/052859
4-yl)-benzenesu! fonyl ]-1 H pgérol -3-yl }-acry! am de
t ol uene-4-sul fonate was suspended in 10 niL net hanol
2{?gd sti rrﬁd?)at 60C for 48 h. The suspensi on was cool ed
‘0 room tenperature, filtered and dried. Form C
212! ynor ply8is obtained as off-white solid (825 ny).
The characteristic peaks of the X-ray powder
2411 fract i 1&nt pattern of this sait are substantially
g gmmari z%dslén Tabl e 12 and substantially shown in
Igure 12.- - Table 12: XRPD pattern of crystalline
23.B) - N- (26808 no- phenyl )-3-{1-[4-(1- nethyi-1
);t pyrazol_-4-yl)-benzenesul fonyl]-1
2 1pyrrol -%-Zn }-acryl am de tol uene- 4-sul fonate
28l ynmor phyoCrconpri sing the follow ng peaks (relative
Intensities > 10) 2Theta I (rel) 8.9 83.1 11.7 100.0
24.3.8 22.831@.8 24.1 15.4 46.3 16.7 60.2 17.8 29.3 18.9
2@8.2 19.6154 .4 19.8 63.4 20.3 76.9 20.5 11.2 2 1.2 3
Og .

25.9 11.2
26.6 12.0
26.9 34.6
271 12.6
27.6 252
28.0 36.8
28.4 16.6
28.8 13.1
29.3 22.5
30.8 15.0
32.2 11.6
33.0 11.7

Crystalline polymorph C

1.0 g Form B polymorph of (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-
4-yl}-benzenesulfonyl]-1H-pyrrol-3-yi}-acrylamide  toluene-4-sulfonate was
suspended in 10 mL methanol and stirred at 60°C for 48 h. The suspension was
cooled to room temperature, filtered and dried. Form C polymorph was obtained
as off-white solid (825 mg).

The characteristic peaks of the X-ray powder diffraction pattern of this salt are

substantially summarized in Table 12 and substantially shown in Figure 12.
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21.542.9 2 1.6 59.6 22.0 3 1.6 22.2 10.2 23.6 27.7
24.5 11.6 25.2 12.9 25.8 12.5 26.8 24.8 26.9 10.9 27.7
wQ@ee0e2®5242 10.0 29.1 17.6 Crys%%I i ne pol ynor php@x/BPR0g052859
(E) - N-(2- Ami no- phenyl ) - 3-{1-F&-{1- et hyl - 1H pyr azol - 4-
yl)-benzenesui fony!]- 1H pyrroi-3-yl}-acrylam de was
suspended in 75 M _ MBK and 2.34 g ptoluensul fonic
was_ added. The su was irred for

T%“ﬁ?@?’?b@%@@ %ﬁ%&era»?é@’ysﬁﬂin#ﬁgggi?{ﬁgmow?@wmﬁm-ﬂ-

IETER AN SR - AL -
i raEoRE Ve fcheblitoh - AREMARIRLY BTy AR toluene
4auifopabs pahtmatply CGsoomprisiregl the fdlkdwingl gealasi(relative intensities
stt antially shown in Figure 13. Table 13: XRPD

>a tern of crystalline

(E)-N-(2-am no-phenyl )-3-{1-[4-(1- nmethyl-1

H pyrazo! - 4-yl)-benzenesul fonyl]-1

H pyrro!-3-yl}-acryl am de tol uene- 4-sulfonate

Zﬁﬂ%m}r pt}égncon'pri sing the follow ng peaks (relative
1 > 10) 2Theta Hrel) 4.8 56.7 14.5 10.0 15.4
14.9 17.1 59.5

8.9 83.1
11.7 100.0
13.8 22.8
14.8 24.1
15.4 46.3
16.7 60.2
17.8 29.3
18.9 60.2
19.6 40.4
19.8 63.4
20.3 76.9
20.5 11.2
21.2 31.6
21.5 42.9
21.6 59.6
22.0 31.6
22.2 10.2
23.6 27.7
24.5 11.6
25.2 12.9
25.8 12.5
26.8 24.8
26.9 10.9

27.7 20.1
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17.6 22.0 17.7 27.7 18.7 98.3 19.1 24.9 19.6 14.2 2
1.031.321.216.6 2 1.6 36.2 22.5 100.0 23.9 11.4

wWQ@20081432025. 9 40.3 28.4 26.1 Crystalline pol yror/pPror9/052859

1.0 g Form B pol ynorph of -27-

(E) - N- (2- Ami no- phenyl ) -3-{1-[4-{1-nmethyl -1 H pyrazol -
284yi)-be pzgpesuifonyl]-1 Hpyrrol-3-yl}-acrylam de
fol uene- 4-sul fonate was suspended in 9 nL net hanol and
29.1nL wat et7.6nd stirred at roomtenperature for 24 h.
The suspension was filtered and dried. FormE

pol ynor ph was obtained as off-white solid (826 ny).

@W' y C peaks of the X-ray powder

Cﬁ??@%?iaon ggﬂ%rn of this salt are substantially

S Suanti)-iN-6HAMInG-pbleayl)-8-Hald-G uinsthrah V—bd)ymzsihﬁm-bdhzenesu[fonyﬂ-
[ 1 Tabl e. ,14: XRPD pattern of_ crystalline

IR B 9 Opbenasy 1n gt 1k . MIBK 3nd 234 ¢ p-

totrePURGHL akid) hydraen aaBaridetomHE sudpension was stirred for 4 h, filtered
H pyrrol - 3-yl }-acryl am de tol uene-" 4-suifonate

ansbHlfesrHMEDqsipnpEimyas hbtaintd esioffgvinitakslid (66 g).i ve
ngfcﬁgﬁéétéﬁsstigp&&s A hes %%%MQ@P drfradai %aZtgifrr of this salt are

substantially summarized in Table 13 and substantially shown in Figure 13.

Table 13:  XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1 H-pyrrol-3-yl}-acrylamide toluene-
4-sulfonate polymorph D comprising the following peaks (relative intensities
>10)

2Theta I(rel)

4.8 56.7
14.5 ~10.0
15.4 14.9
17.1 59.5
17.6 22.0
17.7 27.7
18.7 98.3
19.1 24.9
19.86 14.2
21.0 31.3
21.2 16.6
21.6 36.2
22.5 100.0
23.9 11.4

24.8 43.0
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9.7 42.5 10.0 43.3 11.0 11.6 11.6 15.7 12.8 10.6 13.0

43.6 13.7 18.0 13.9 20.6 14.3 15.9 14.6 14.0 14.7
w@3002415%2 16. 6 15.1 10.1 15.3 15.1 16.4 10.5 1BCRERDIL052859

18.3 26.9 18.6 26.5 19.1 39.3819.5 47.8 19.8 100.0

20.1 3 1.8 20.4 45.8 20.7 35.7 2 1.0 12.1 2 1.3 23.7 2
2§:98 13.9 4%’%31 14.1 22.5 14.5

28.4 26.1

Crystalline polymorph E

1.0 g Form B polymorph of (E)-N-(2-Amino-pheny!)-3-{1-[4-(1-methyl-1H-pyrazol-
4-yl}-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide  toluene-4-sulfonate was
suspended in 9 mL methanol and 1 mL water and stirred at room temperature for
24 h. The suspension was filiered and dried. Form E polymorph was obtained as
off-white solid (826 mg).

The characteristic peaks of the X-ray powder diffraction pattern of this salt are

substantially summarized in Table 14 and substantially shown in Figure 14.

Table 14: XRPD pattern of crystalline (E)-N-(2-amino-phenyl}-3-{1-[4-(1-
methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide toluene-
4-sulfonate polymorph E comprising the following peaks (relative intensities
> 10}

2Theta l{rel)

6.6 37.7
6.9 79.7
9.5 27.1
9.7 42.5
10.0 43.3
11.0 11.6
11.6 15.7
12.8 10.6
13.0 43.6
13.7 18.0
13.9 206
14.3 15.9
14.6 14.0

14.7 23.2
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22.8 25.5 22.9 17.9 23.1 12.3 23.3 13.5 23.9 19.6 24.5
21.524.721.126.511.527.111.1 27.8 23.3 28.0

wWQ0y12826 24.1 29.6 15.2Crystal | i ne pol ynor phpET/ERD09res2859

Form A pol ynor ph of -29 -

{E)-N-(2- Am no- phenyi)-3-{1-[4-(1-nethyl - 1Hpyrazo! -
1¢?gyi ) - beqzee@esuffonyl ]-1 Hpyrrol -3-yl J-acryl am de

‘0l uene-4-sutfonate was suspended in 1.8 m _
1®thyi net yd.ketone and 0,2 nL water and was stirred for
18 h. The suspension was filtered and dried. FormF
1%§I ynor ph15/\ihs obtai ned as offwhite solid (101 ng). The
1gharacteripii c peaks of the X-ray powder diffraction
pattern of this salt are substantially summarized in
182bl e 15 #ntl substantially shown in Figure 15. Table
éél%: XRPD pattern of crystalline
1§8) - N- (2-%¥ no- phenyl ) -3-{1-[4- (1- nethyl -1
1&igpyrazologdsyl ) - benzenesul fonyl ] -1

H pyrrol - 3-yl }-acryl am de tol uene- 4-sulfonate
19dl ymor plB93 conpri sing the fol l owi ng peaks (relative
1% tensiti 3> 10) 2Theta i(rel) 5.3 100.0 10,5 70.0

.4 10.
19.8 100.0
201 31.8
204 45.8
20.7 35.7
21.0 121
21.3 23.7
21.8 13.9
221 14.1
22,5 14.5
22.8 25.5
22.9 17.9
23.1 12.3
23.3 13.5
23.9 19.6
24.5 21.6
24.7 21.1
286.5 11.9
271 11.1
27.8 23.3
28.0 28.1
28.6 241

29.6 15.2
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15.1 18.4 18.3 19.0 18.6 85.6 18.8 55.5 19.3 11. 1

20.4 14.0 22.6 10.6 22.9 42.9 23.3 13.7 25.0 11.2 28.0
waz0341252LCr yst al | i ne pol ynorph G 1. 00 g For m QPCT/EP2009/052859

pol ynor ph of - 30 -

(E)-N-(2- Ami no- phenyl )-3-{1-[4-(1-nmethyl -1 H pyrazo] -

4-yi)-benzenesul fonyl]-1 H pyrrol -3-yl}-acryl am de

t ol uene- 4-sul fonate was suspended in 9 nl _ acetone and

ChystdliinepelynorghWwas stirred for 24 h. The suspensi on
was filtered and dri ed. FormGgon rph was obtain

200 B -FeHt eAs GRINNQIEs7 Aty {E)-RHe-Amitcaehenylsi{t- [ﬁéaﬂgethyl -1H-
gAML HOEY) PR s b 8ot wa
sispestiadtin &l 8 ynLS I&dwhnbmyﬁiejjmme ah8.0.Zahll evatér axdRiixs stirred for 18

?%Qt gprl%]p;rgﬁlé:r;] %&lﬁwﬁe and drieds FpAm Frpplypnorgh was obtained as off-
Whh@g&%zfll p?) benzenesul fonyl]-1

H pyrro -acryl am de tol uene- 4-sulfonate
Tlp@loy\amcmansmccpa@ts o ioe theayf pbivder diffrpeticks pattetratof vieis salt are

SL§:gst’t Sllit Iseﬁ’qﬁgr]rg din 'Féablg 1'5( cfgubst tfg(ﬂy s%own In JFﬁgure 155

Table 15:  XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide toluene-
4-sulfonate polymorph F comprising the following peaks (relative intensities
>10)

2Theta {(rel)

5.3 100.0
10.5 70.0
11.4 10.3
15.1 18.4
18.3 18.0
18.6 85.6
18.8 556.5
19.3 11.1
204 14.0
22.6 10.6
22.9 42.9
23.3 13.7
25.0 11.2

28.0 15.3
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10.2 13.2 10.3 10.3 11.5 27.9 13.0 12.6 13.2 18.5 14.3
11.2 15.1 13.8 16.4 19.3 17.0 12.6 18.3 18.6 18.6 40.1

wag009/118322 19.2 43.219.4 2 1.0 19.8 23.4 20. 2 B2r/APR09/652859

59.3 20.7 12.4 2 1.0 12.1 2-B%7 32.2 22.5 11.6 22.8
22.8 23.2 17.3 24.4 22.3 26.4 15.3 28.1 2 1.8 28.5
Cevstslliad pelybdorbh@ yst al | i ne pol ynorph H

1.00 g Form C polymorph of (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-
4-yl)-benzenesulfonyl}-1H-pyrrol-3-yl}-acrylamide toluene-4-sulfonate was
suspended in 9 mL acetone and 1 mlL water and was stirred for 24 h. The
suspension was filtered and dried. Form G polymorph was obtained as off-white
solid (867 mg).

The characteristic peaks of the X-ray powder diffraction pattern of this salt are
substantially summarized in Table 16 and substantially shown in Figure 16.

Table 16:  XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide toluene-
4-sulfonate polymorph G comprising the following peaks (relative intensities
>10)

2Theta i{rel)

6.6 100.0
8.9 16.0
9.5 36.6
0.7 31.7
10.2 13.2
10.3 10.3
11.5 27.9
13.0 12.6
13.2 18.5
14.3 11.2
15.1 13.8
16.4 19.3
17.0 12.6
18.3 18.6
18.6 40.1
18.9 13.2

19.2 43.2
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7.0 g of (E)-N-(2-Am no-phenyl)-3-{1-[4-(1-nethyl-
H pyrazol -4-yl)- benzenesul fonyl]-1
wok@yniase2 3-yl }-acrylamde (1 5.6 mmol ) was SUBQERP®09/052859
in 126 M of a 5:1 m xture ofitpacetone and water. The
suspensi on was heated to reflux until all material was
gl ved. E{]l hot solution was filtered through a gl ass
|ber fil e? and the filter was washed with 4 m of
1g_Be hot g 4ent m xture. The filtrates were conbi ned.
107 m of the solvent was distilled of in vacuum
2QBi 1 e the8%4ee base crystallized again. The
zé)geci pit was filtered of and used w thout dryi ng
2. 13:' N- (2- Ami no- phenyl ) -3-{1-[ 4-(1- net hyl -
20 pyr azol1244y| )- benzenesul fonyl ] ~1
{:ryrrol |} acrylamde (free base, 15.6 mvl) with
2h0wat er dén ent of 42 % was suspended in a m xture of
2p3 M 2-pgopanol e and 107 nl water at room
tenperature. 3.6 g of p-toluene sulfonic acid
240nohydr dtle6 (18.8 mmmvl ) was dissolved in 32 m of
2%-propanc22g8and 8 m of water. The solution was added
?’opwi se t he suspension of the free base over a
2period of1713 hour. The suspension was stirred for
further 3 days at roomtenperature. The precipitate
244s filte&dZe¥ off, washed with 5 ml of the sol vent
2fggxture Y for the crystallization, anddried in
cuum at 40 OC for 18 hours. Yield: 9.43 g; water
sgontent by .&arl Fischer Titration: 2.7 % The
characteristic peaks of the X-ray powder diffraction
2%hattern @#-%his salt are substantially summarized in
zél'%bl e 17 ;9nd substantially shown in Figure 17. Table
[7: XRPD pattern of crystalline
(E) - N- (2-am no- phenyl)-3-{1-[4-(1- nethyl -

C’Fl*f-s%[f’?aé’éﬂ%g”&%@g élgfgfgnmeégl Iglnﬁle]nel 4-sul fonat e

Bt end [ e 10)ES MR ARG el J93 R Gt gl T ifigror4-n)
berzepes@ i@ vzl H8-pyBob3a6}-8crylamide (15.6 mmol) was suspended in 126 ml
of a 5:1 mixture of acetone and water. The suspension was heated to reflux until
all material was solved. The hot solution was filtered through a glass fiber filter and
the filter was washed with 4 ml of the hot solvent mixture. The filtrates were
combined. 107 ml of the solvent was distilled of in vacuum, while the free base

crystallized again. The precipitate was filtered of and used without drying.

12.0 g of (E)-N-(2-Amino-phenyh)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-
benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide (free base, 15.6 mmol) with a water
content of 42 % was suspended in a mixture of 53 ml 2-propanole and 107 ml
water at room temperature. 3.6 g of p-toluene sulfonic acid monchydrate (18.8
mmol} was dissolved in 32 ml of 2-propanole and 8 ml of water. The solution was
added dropwise to the suspension of the free base over a period of 1 hour. The
suspension was stirred for further 3 days at room temperature. The precipitate was

filtered off, washed with 5 mi of the solvent mixture used for the crystallization, and
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14.3 30.7 15.0 5 1.1 17.7 43.4 18.4 54.6 19.0 20.8

19.5 100.0 19.8 83.3 20.1 39.4 20.3 50.3 20.7 11.6 2
Wa20932522 22. 2 19.3 22.6 76.8 23.2 25.9 24.1 3PQI/BHE2089/052859

18.7- ~ 24,5 12.3 25.7 16.2-36.-4 13.8 27.5 14.4 27.9

23.8 28.2 19.1 29.5 10.0 29.9 19.0 30.0 16.0

(E) - - ATLNOA R L k- 3~{ 14 &- pethyl: 1H pyrazol . 4z .
o) IS UALELTD Oy PY 18 1Ry Vi B4 i) ol B9 ket Fischer
Tirapbharepe- 2- sul fonate Crystal line pol ynorph A+S

The characteristic peaks of the X-ray powder diffraction pattern of this salt are

substantially summarized in Table 17 and substantially shown in Figure 17.

Table 17:  XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide toluene-
4-sulfonate polymorph H comprising the following peaks (relative intensities
> 10)

2Thefa i{rel)

6.7 96.9
9.4 32.1
9.9 18.2
12.8 52.8
13.9 16.3
14.3 30.7
15.0 51.1
17.7 43.4
18.4 54.6
19.0 20.8
19.5 100.0
19.8 83.3
20.1 - 394
20.3 50.3
20.7 11.6
21.0 32.5
22.2 19.3
22.6 76.8
23.2 25.9
241 3.2

24.3 18.7



2.00 ¢
(E) - N-(2- Ami no- phenyf)-3-{1-[4-(1-net hyi - 1H pyrazol - 4-
wQ@ kjooheszene sul fonyl]-1Hryr ga' - 3-yl } - acryi anPBENRS9/052859
suspended in 40 nL isopropandl™.” 1.46 ¢
napht ha! ene-2-sulfonic acid (70% was added and the
24&bspensi oi2.Bas stirred for 24 h. The suspensi on was
Zé'zltered,,I e filter cake was washed with 20 nL
1'sopropancdl“and dried. An off-white solid (2.72 g) was
o@Rt ai ned.13lke characteristic peaks of the X-ray powder
diffraction pattern of this salt are substantially
288nmari zéldh4n Tabl e 18 and substantially shown in
2.}:' gure 182a3ngabl e 18: XRPD pattern of crystalline
(B)-N-(2- no- phenyl )-3-{1 -[4-{1 - nethyl-1
28pyrazoltAtyl) - benzenesul fonyl ] -1
H pyrrol - 3-yl }-acryl ant de napht hal ene- 2- sul f onat e
298| ym)rphm/-\é conprising the foll owing peaks (relative
Zélgt ensi tigsy> 10) 2Theta | (rel) 4.6 100.0 7.3 18.29.4
4.0 13.9714.1 14.6 10.0 15.3 54.6 15.7 22.3 17.0 20.2
306.6 20.9618.5 64.0 18.9 4 1.4 19.6 24.4 2 1.3 22.4 2
1.9 13.4 23.8 59.2 24.2 2 1.5 25.7 16.1

(E}-N-(2-Amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-
1H-pyrrol-3-yl}-acrylamide naphthalene-2-sulfonate

Crystalline polymorph A+B

2.00 g (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-methyi-1H-pyrazol-4-yl)-benzene
sulfonyl]-1H-pyrrol-3-yl}-acrylamide was suspended in 40 mL isopropanol. 1.46 g
naphthalene-2-sulfonic acid (70%) was added and the suspension was stirred for
24 h. The suspension was filtered, the filter cake was washed with 20 mL
isopropanol and dried. An off-white solid (2.72 g) was obtained.

The characteristic peaks of the X-ray powder diffraction pattern of this salt are

substantially summarized in Table 18 and substantially shown in Figure 18.

Table 18: XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-1H-pyrazoi-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yi}-acrylamide
naphthalene-2-sulfonate polymorph A+B comprising the following peaks

(relative intensities > 10)

2Thefa I{rel)

4.6 100.0
7.3 18.2
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25.9 14.7 26.5 13.7 27.0 11.3 27.4 15.0 27.9 12.8
Crystalline polynorph A+B 2.00 ¢
W@ Eoo 2522 Am no- phenyl )-3-{1 -[4-(1 -nethyl -1 PCT/EP2009/052859
H pyrazol - 4-yl)-benzene -35 -
sul fonyl ]-1H pyrrol-3-yl }-acryl am de was suspended in
g40 nlL isopy@panol. 1.46 g naphthal ene-2-sul fonic acid
(7099 was added and the suspension was stirred for 2 1
1hS The sulshénsion was filtered and dried. An off-white
uggl id {2.1%2l g) was obtained. The characteristic peaks
the X-r 9/ powder diffraction pattern of this salt
1pe substmngially summarized in Table 19 and
substantially shown in Figure 19. Table 19: XRPD
1pdttern dd2.8rystalline
1.; ) - N- (2-4{, no- phenyl }-3-{1-[4-{1-
et hyl - 1Hpyrazol - 4-yl ) - benzenesu[ fonyl ] - 1H pyrrol - 3-y
11.B- acryl @ag.@e napht hal ene- 2- sul f onat e pol ynor ph A+B
conprising the follow ng peaks (relative intensities >
18.8) 2Thet84@(rel) 4.7 100.0 5.8 17.2 6.8 73.1 7.3 30.1
1%81 16.6 S 2 3 1.4 9.7 34.0 10.2 16.7 12.8 24.7 13.5

.2 13.9 27.3
19.6 24.4
21.3 22.4
21.9 13.4
23.8 59.2
24.2 21.5
25.7 16.1
25.9 14.7
26.5 13.7
27.0 11.3
27.4 15.0
27.9 12.8

Crystalline polymorph A+B

2.00 g (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl}-benzene
sulfonyl]-1H-pyrrol-3-yl}-acrylamide was suspended in 40 mL isopropancl. 1.46 g
naphthalene-2-sulfonic acid (70%) was added and the suspension was stirred for
21 h. The suspension was filtered and dried. An off-white solid (2.82 g) was
obtained.

The characteristic peaks of the X-ray powder diffraction pattern of this salt are
substantially summarized in Table 19 and substantially shown in Figure 19.
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14.6 15.9 15.2 11.3 15.6 24.2 17.6 11.2 18.0 15.6 18.5
65.2 19.1 55.8 19.5 52.5 19.9 20.2 20.8 19.8 2 1 .2
wWQ@200812522 8 16.9 22.1 5 1.4 22.8 12.923. 8 49. 9PQBEP2089/052859
1.2 25.9 16.3 26.4 18.3 27.0362.7 27.4 20.5 27.7 20.9
28.1 20.4 28.5 15.7 Crystalline polynorph C 1.00 g
(E) - N-{2- Am no- phenyi ) ~3-{1-[ 4- (1- net hyi - 1H pyr azol - 4-
y!)-benzene sul fonyl]-1H pyrrol -3-yl}-acryi am de was
TablepthdeXRRDSattérn oBthatalline {E ﬂ-@-aminoapheng!)-:’p-{‘!-[4-(1-
napht hal ene-2-sulfonic acid (70% was added and the

mebhylr ] apvazol4-v)cbengenssadfanyllct varel-swheacirmide
AR P IA ISRBE %A o Pyl e

(reldtive ibteinsifi€s g)10jas obt ai ned.

2Thefa itrel)

4.7 100.0
5.8 17.2
6.8 73.1
7.3 30.1
9.1 16.6
2.5 31.4
8.7 34.0
102 16.7
12.8 247
13.5 22.2
13.9 27.3
14.6 15.9
15.2 11.3
15.6 24.2
17.6 11.2
18.0 15.6
18.5 65.2
19.1 55.8
19.5 92.5
19.9 20.2
20.8 19.8
212 2906
21.8 16.9
221 51.4

22.8 12.9
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The characteristic peaks of the X-ray powder
diffraction pattern of this salt are substantially
waeownariszed in Tabl e 20 and substantial |y shownCT/RP2009/052859
Figure 20. Table 20: XRPD pattrern of crystalline
{E)-N-(2-am no-phenyl)-3-{1-[4-(1-
o t hyl - 1}—3{%0%r azol -4-yl)-benzenesul fonyl]-1H pyrrol -3-y
ﬁ- acryl amde napht hal ene- 2-sul fonate pol ynorph C
ogonmprising 2he foll ow ng peaks (relative intensities >
10) 2Theta I(rel) 5.8 100.0 9.4 30.2 9.9 15.5 10.4
299 4 11. 468, 2 11.7 25.212.3 12.0 15.7 50.2 16.2 42.9
2%% 3 78. 4“%% 9 56.6 18.3 59.9 18.8 13.7 19.1 45.6 20.0
.8 20.7 .6 20.9 36.3 2 1.3 11.5 22.4 67.3 22.9
276.3 23.31212.7 23.6 2 1.7

274 20.5
27.7 209
28.1 20.4
28.5 15.7

Crystalline polymorph C

1.00 g (E)-N-{2-Amino-phenyl)-3-{1-[4-(1-methyl-1 H-pyrazol-4-yl}-benzene
sulfonyl]-1H-pyrrol-3-yi}-acrylamide was suspended in 15 mL methanol. 1.46 ¢
naphthalene-2-sulfonic acid (70%) was added and the solution was filiered.
Seeding crystals were added to the filtrate and the suspension was stirred for 1 h.
The suspension was filtered and dried. An off-white solid (1.28 g) was obtained.
The characteristic peaks of the X-ray powder diffraction pattern of this salt are
substantially summarized in Table 20 and substantially shown in Figure 20.

Table 20: XRPD pattern of crystalline {E)-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
naphthalene-2-sulfonate polymorph C comprising the following peaks

(relative intensities > 10)

2Theta ifrel)

5.8 100.0
9.4 30.2
9.9 15.5
10.4 14.4
11.4 25.2

11.7 25.2
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24.4 28.7 26.7 2 1.7 27.0 2 1.5 27.3 14.0 27.5 27.2
27.8 13.0 28.6 14.3 Commercial utility The
w@ Eoo 2522 am no- phenyl )-3-{1-[4-(1-nethyl -1  PCT/EP2009/052859
H- pyrazol - 4-yl ) - benzenesul f e@gl-] -
1H pyrrol -3-yl}-acrylam de salts according to this
1pAventi oy-hgve val uabl e pharmacol ogi cal properties and
ef fects, which make them conmercially applicable, such
12 e.g. tHbY are comercially utilizable by properties
,Eéﬁl ated V%%Q i nhibiting histone deacetyl ase activity
~afd funct . "Hi stone deacetyl ase" (HDAC) neans an
1egzyne wigggan activity towards the e- acetyl group of
| ysine residues within a substrate protein. HDAC
'@ébstrat &5.@r ehi st one H2A, H2B, H3 or H4 proteins and
1$§oforms 5@4@ substrate proteins different to histones
Tke, but Mot limted to, heat shock protein 90
14.Bsp90), tPulin or the tunor suppressor protein p53
exist. In particular histone deacetyl ases catal yse the
1913dro| ySi ®he e- acetyl group of |ysine residues
ofpt hin thesg substrate proteins, formng the free
am no group of lysine. Inhibition of histone
2@léacet yi @&x6by the I
) - N-(2-.anj, no- phenyl ) -3-{1-[ 4- (1- net hyl -
2qEL pyr azoa%g-yl ) ~benzenesul fonyl ]-1
otigpyrroi @3-yl }-acryl am de salts according to this
I nvention means inhibiting the activity and function
25f one of7s®re HDAC isoenzynes, in particul ar
z%goenzy% iel ected fromthe so far known hi stone
acetyl asés, namely HDAC 1, 2, 3 and 8 (class |I) and
23BAC 4, 51.P 7, 9 and 10 (class I1), HDAC 11 as well

as the NAD+ dependent class Il (Sir2 honol ogues). In
2%Bme prefddrfed enbodiments this inhibition is at |east
Z@Qout 500@8 fore pr eferable at | east 75% and still nore

pr ef erabl™e above 90% Preferably, this inhibition is
2&pecific2o7a specific histone deacetyi ase class (e.qg.
HDAC class | enzynes), a
27.0 21.5

27.3 14.0
27.5 27.2
27.8 13.0
28.6 14.3

Commercial utility

The (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-
1H-pyrrol-3-yl}-acrylamide salts according to this invention have valuable
pharmacological properties and effects, which make them commercially
applicable, such as e.g. they are commercially utilizable by properties related with

inhibiting histone deacetylase activity and function.

"Histone deacetylase” (HDAC) means an enzyme with an activity towards the e-

acetyl group of lysine residues within a substrate protein. HDAC substrates are
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sel ection of isoenzynes of highest pathophysi ol ogi cal
rel evance (e.g. HDAC 1, 2, 3 enzynes) or a single
w0 s@enppere (e.g. the HDAC 1 enzyne). A hi st onePCT/EP2009/052859
deacetyiase inhibitor in the3geaning of this invention
is therefore a conmpound capable of interacting with a

il 2By G Il Bl prdibins aiforen
to" higRtheg likep bud @bt nasietihe, heat dHesk P&dtbinng@l (HispbOy@ubulin or the
deacetyi ase i nhibitor responsible Tor interacting with

tuTHY SHPPreasos Preteisy Pehexish 2‘9 marticalay histaae E@@$etYdﬁﬁesﬂﬁéalyse the

PR R i S 3007 < Pah oA PRs e PR ke protins
fognmgmtglfpeea@mmu $m.upkd[p45@”a@t ivity is used either
derived fromnuclear or cellular extracts or by

het er ol ogous expressi on of defined HDAC i soenzynes in

|nﬁub9t%d of hissGH d8§§é@sa% HW{H?{EF)r ek Srhifio- Hpgje@ggééﬂgﬁ@-m-memyl-

nzynes are ern co

1Ifi{pjymmmw[)-badzémmmdylimHelsyrrmmyl}}ar;ry&mhrc@ctﬁlt@erac«:edimg to
from human cancer. cells Ie t he human

thise i e&'E‘Pn daPRBIH é%lb&ilésl th|e| ﬁ@'WL@’ dvrctigne Pk onggor more HDAC
isd& . be?értﬁ:ﬁfarrai%énfe)ﬁlﬁéé’“s% é%!té’c?sfrdm apd &b "’Fé? Knbwn histone
enzynes, bu or

, are enriched in c ass | enzynes.
dengetydases maoiely HoAGi han3 aﬂm&(c[assm)zmél[)mm:rﬂ Baf, 9 and 10

(o8 FREAR TR ot e N et el rGitipoioques). i

sd/i'hé %r&@r@ﬁférﬁlbédﬁn’fe@@s tHis krfhidifien -G8t ARRR-508%, more preferable

|n|té chromat ography, the tagged protein is

atpl@asf 78t @ndnetilomadre prefasaklie above @B&I’@(ﬁﬁﬁﬁ@l@bm dhisi imgpibition is

sty 9 hriest B el e H R T b BTG s, | przymes), 2
sdleciion Gadosne et b Kiupiest atrophgsiopgie kiledarcd (g, HDAC 1, 2

art. As substrates, histone proteins i des derived
3f$WTFﬁS§t Bhea Hiaglei iReHRYHENES-IHIRE B r’ét e’zyggewef\| histone

géé/ 'msﬂg@s&ﬁbgs A réﬁ?@é tﬂ{? Ef}\’/ﬁﬁﬁon %]3h8|re%l%réec%mpound

scuous r'I pepti

ca’ﬁtabM-l-o@Cﬂ((e@@mmg:wm edhlstdrha ﬁhecéwmeoah@nahmmg its activity, in
am nonet hyl counari n . i nvention furth ?
pargplg%gstquzm@tsg@ﬂg yt!ﬁeth:s context ead group” defines the residues

wﬁ% a’\hlgi%n%rﬂéﬁ?;)eﬂﬂgéy btk ﬂ'eéﬁ:irfsfble BiEradting with the active site

pyrazol - 4- enzenesul
ofthe enzpine3eyd. }haZn% jam de salts according to this
invention for inhibiting histone deacetyl ase activity
in cells and tissues, causing hyperacetyl ation of

THBSHibRbA BF Al RBEeRPddNE! H8RAined in biochemical assays of
various formats and sources of enzymatic activity. HDAC activity is used either
derived from nuclear or cellular extracts or by heterologous expression of defined
HDAC isocenzymes in E.coli, insect cells or mammalian cells. Since HDAC
isoenzymes are active in multiprotein complexes and form homo- and
heterodimeres, nuclear extracts derived from human cancer cells, for example the
human cervical carcinoma cell line Hela, are preferred. These nuclear exiracts
contain class | and class [l enzymes, but are enriched in class | enzymes. For
expression of recombinant HDAC isoenzymes, mammalian expression systems

like HEK293 cells are preferred. The HDAC isoenzyme is expressed as a fusion
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consequence, for exanple, the induction or repression

of gene expression, induction of protein degradation,
w@edob/1eapet e arrest, induction of differentiatiPCT/APZIYO52859

I nduction of apoptosis. The _¢gjlJular activity of a

hi st one deacetyl ase inhibitor includes any cellular
pretéinovithy an affénityt taghlike treeFbaGceriidnes By affinty chwmatography, the

B R BB A R EI B MBS AR B I (.. otrer
HDAC RbeRkingkh eihdasshdtivators Y tpdtrhC pidteind eTHeebichemical assays
"induction of apoptosis" and anal ogous terns are

d
areowell ciReCiged 2ol kN ¢h Pereu Skl dutBeraEt ABisubstrates,
higﬁg]ga;k?rbfbir‘fﬁlp%e}tigggto%%g i1 Rictdifd pERIRE W Yther HDAG substrates

0Si1'S i'ned by conp em cal events
asvvellias ddetyleteat lgsinedninedtics suasedsOnkeprafdriacapiopmsedous HDAC

S e TR e AN RS ShesesBies Wfntha Miorophore 7-
aﬁxﬁidn?etﬁ?l?f)?%%lﬁﬂ (MM t he conmpound i ght not

necessa e coupl'ed with inhibition of ceil
proliferation or cell differentiation. Preferably, the

T BB tutheh reatrscto THsitiss Bt (R agino-paenyi)-3-(1-f4-(1
m%ﬂ?ﬁ—"l H—ﬁyrb?.olcﬂy!)ﬁaéﬂz’éﬂe@@ﬁfr{yﬂmH-ﬁ?}rb[-tg{yﬂVﬁdf?fy!amide salts

Cytotoxicity" "i'n genera! neans arresting

agnoodling deathiso mventipo ol inhilgiing higtope deacelylse aethity inrcells and

VItro Ln. .- || an l,S, | I cul ar. _human nger .
tiskeby bl Ponciarefiaby, off REPMGRH HrolfT nafifnss;, runctiona
coiseeefcdf forelekbhile,r ey qpd@smdnnor | Rpdéslort Cofd gene expression,
~reversible or irreversible cell cycle arrest in GO and
inductioipelerrotein degradalions eell eyclgamest. ingaian of glifferentiation and/or

inaﬁﬁﬁﬁi&%ﬁﬁgﬁb&%i zed normal cell type or tissue (e.qg.

reexpr essi of mlk fat proteins and fat in manmary
carcinoma cells). "Cytotoxicity"” in general neans
arresting proliferation and/ or inducgi.ng apoptotic cei
T Ge P Sefiboot & Retenal JaRreBase MIIGRARG Les 2 aler offect
0 i {4 | I :
rof R8P, AR, REEBU RS IniRch. ] PR i, hypsrpoetylation,
tr&msonipticoalaeperssoraand schtaioor, irtduetian ©f apopiosiamiifferentiation and
rre%ﬁboljg activity which is linked to cellular
/ o HOP&ICEY on i s quantified using the Al amar Bl ue /
Resazurin assay (O Brian et al. Eur j Bi ochem 267,
5421-5426, 2000) and induction of apoptosis is
T daen firetuichon nefaspepineist arfd enalogeus defmagprenusad ¢o identify a

cg\fﬁ})guﬁé] ?Nh(i&lllex%(ceﬁ%ehs 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 cysteine 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.

“Cytotoxicity” in general means arresting proliferation and/or inducing apoptotic

cell death in vitro in mammalian cells, in particular human cancer cells.
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detection ELI SA commerci al i zed by Roche. Exanples for
cel lular assays for the determ nati on of
whypensser yl ati on of HDAC substrates are gi venP@iEP2009/052859
measuring core histone acet yl4dt4 on using specific
anti bodi es by Western blotting, reporter gene assays

"!Hfm&@mr &6 ?ﬁtféré;‘-{@ro%s gg SR aPLS 'H)Itp?cﬁcaes%r fl) Freprogramming

enment F OOt OF 0 € sp e as
leadBponsa weveesibleent z)reaerﬁb[ea:leliy;yblﬁ arpegén eﬂiialy@ ré-exgAis8ion of a

LB:? I ngf géﬁte Ir:pg)tlclzeﬂ Tor & %%Hgéncsggéléllg%gln%sffmfa?rcel%?;p% I(;lll t?sts?.lree(e g. re-
e)(;ﬁ%s%l(l &f ?fmmeg Pl bnd f?ra mh‘ﬂer?‘uﬁﬂd@tcaydmama cells).
H pyrazol - 4-yl') -benzenesul
“Quitptoyicityl 4mg¢hersddm§aaamare§lagt;sroaiewtr@ agdtcr mtjusmg apoptotic
i,nyenti.on..can rC|aIIy l.icable due to t
bR R T R S el
i nduci ng activity, Whl ch may be beneficial in the

t her apy or ?rophyIaX|s of di seases responsive thereto,
Assafs f!@aigﬂrbsf celb peoldieradian cgpopinsisovrediffieegrdiation are well

kr?xrcpvﬁw EHQ Agg of atﬁ‘sl érg a{np ﬁega%u'ﬁ h?rﬂe{g%p-lﬁ gactlwty which is

Ilrﬂ@lclltulo@tilfﬂaﬁ‘prﬂiﬁ@eaoms qoantificst usiig e /Dl%rrfﬁ‘r BIhé ¢ Rdsweurin assay
nt of a

(Q Brigrist sl p[ﬁlé!'n&%pcbel{n]Z@ﬁ Q42 1r8446,12000) and induction of apoptosis is
qﬁﬁrﬁmeaz BP m‘%;e Ségﬁgﬁ? lsiiba Hh%?ﬂéﬁl ffeiqﬁe%(tﬁﬁc% Fith fhe cell death

acr accor Avent 1 on
detaobicerd ELISA pmnhmecdiairzed !bwma:hen Erertble farusdilular assays for the

t 1 t ia" i fined by c
d%tfﬂgﬁangggfﬂgo neerg %t?f@é'%n ﬁ'efs Eﬁﬁé %@ﬁgét%na%rgi\sem Py vgeasuring
ccf%@d}lug{on% Q& fatibA Qésﬁ%eé fricahh le@%y\Aﬂ{e‘%erinsblottmg, reporter

neopl asi a" ncludes n neo asi a
geres asdyesd ubryxghwpeepmm rémoalslvenpmfnaietsl er pmmatmbe{emhts (e.g.

thgo) (OB BiEe B ARt Bt SncBrasee ehendiar’ 8y by image
arkpsis bBam Mn%ﬁheﬁrléﬂoh@d@élfﬁc'afﬂt@oG@s'fHIL 8éreistone proteins.

bi ochem cal normalities, capabl formng a
system c di sease, for exanple form ng tunor netastasis

0 PR el S0 ORISR U denesutont
1 Bidyapl-Ba/-derylamide rsdligna e raiabt v e Hvéiniientéart BeScommercially
i nvention can be particularly used for the treatnent

appFlicable; deaior theE FHPAS inhibEpee antseelifewiiva anddraanoptosis inducing
oGRS e o BRI, I Pl L BRI o icases

respopdias therttog aueld asid.§. dheof those diseases mentioned herein.
(E)-N-(2-am no-phenyl )-3-{1-[4-{1 -nethyl -1 Hpyrazol -
4 yl')-benzenesul fonyl]-1 Hpyrrol-3-yl}-acrylam de

Jﬁ\ﬁenaeﬁq Ah8S rdigtds®) BH‘ﬁ%ﬁ-‘b‘d ] cﬁ“’ﬁﬁubitl‘?@l, ié.%%lan?aﬁfaanaﬁng or

hemat o ogl cal tunors.
preventmg cellular neoplasia by administration of an effective amount of a (E)-N-

(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-
yl}-acrylamide salt according to this invention to a mammal, in particular a human
in need of such treatment. A "neoplasia” is defined by cells displaying aberrant cell
proliferation and/or survival and/or a block in differentiation. The term “neoplasia”
includes benign neoplasia, which is described by hyperproliferation of cells,

incapable of forming an aggressive, metastasizing tumor in vivo, and, in contrast,
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exenplified by tunors of the breast, bladder, bone,

brain, central and peripheral nervus system col on,
wepaoarisee gl ands (e.g. thyroid and adrenal coPCEEP2009/052859

esophagus, endonetrium gerndgells, head and neck,

ki dney, liver, lung, |arynx and hypopharynx,

PR R oieh: bl & 5P Be L7 L AbCufE il cptar and

biskhémical ebebrmyiils) aapatiey of V@rm;hgla gpeteinit NSRRI, For example
i nclude inherited cancers exenplified by

formingigmsrelastasiingistast e@ams. | n addition, nalignant
neopl asia include primary tunors in said organs and
correspondi ng secondary tunors in distant organs

THe t L(E?m# (@gagmmah)/i) SIr{Gn[at-(dl-mgthyaF Ht-wrfezsi—talye benzenesulfonyl]-
X ifie si ve olent forns

1 YRG! bﬁ%ﬂf%@%&@ﬁs akg tﬂﬂwuaml%c@ﬂ E*@a;@étwulaﬂy used

fof tﬂ!’i@ﬂ‘eﬁpﬁéﬁt @fCMtaﬁ ! r?éc%lé%?é‘k 28 ¥ebEMed a8MahcePWHePacterized

I ynphobl asti c em a Hodgki ns di sease,
byrmmmoplcellsrryleatbmatadtamzum Imtbymaﬂi‘rm’mrngaDntlasluede&xamples of

g s 12l BB dhS (BB ES e SasroliEoR i ety
pﬁhk@ A§]) %n&eﬁésmﬁfd?@&fﬂ-ﬁ?ﬁgl %l}l&?ﬂﬁ%@é sdlis iaZchRlile to the

not ed hat a cancer | Sease as as a nal |gnant
pigsepl drventgoeinalede raadids eadi h9l‘r\e§dgglr:@l twaorsr Falid otymors are

ot aEieas pA T Tpisef e Ak Saflar, Pohbo bheiby BB fai MR beriphera
néMuouUEYsteel toldagr esducyifedigiiMds reégpemtynﬁa aﬁbe%ﬁreﬁm cortex),
lead to the destruction of the tissue and

esanhagtiar endematrium, geim tqels. haed ﬁnrium%cibfkuﬂrm d'é/@ﬂg[h'éas larynx
a'g(f ggﬁ%é%g{\k g'g]re r%gﬁ'@heﬁ#' %gj\h our %aén%%?étg%f%h%’orn?nal’ small

infextinex soft| fissube téstisrastomacif shawubéteqdvamnss edrel valva. Malignant
n Qpﬁgﬁéslagﬁa(én@?\ed % é}ggg&gsg%{)&@t h?/?ae’lugoéiggt%mad a?‘;%l Wilms
n
R LS e eobisE e primary rorg I guid organs and
carozspoadinge sasdcn'xs!aasccturdomg ino ct|$tiast i mmmrei dftuowr beetastases”).
co rciajly applicable reat ment af
HEEIRIRGIE! Y aer arauteliiedy 50 AiRestue sead bipdgiant gferms  of
leGRerﬂ%OFér%StEyrﬁpHSHa pﬁékhbfyern@hL%ngH@éaééﬂ cﬁr@nlc and acute
I'imted to neovascul ari zati on by unphysi oi ogi cal

myelold feukamisn(@VIL vadblll)apcetedynpiobiasticeletisemia (gLL), Hodgkins
t f

EF R e U L By EPE ool o T TR o R0 nfidpd  are

myEldyESaEEd aVRerdrbeC HkeSHa DyelV didoplissi e phrdrdbpRidic syndromes,

cancers of unknown primary site as well as AIDS related malignancies.

It is to be noted that a cancer disease as well as a malignant neoplasia does not
necessarily require the formation of metastases in distant organs. Certain tumors
exert devastating effects on the primary organ itself through their aggressive
growth properties. These can lead to the destruction of the tissue and organ

structure finally resulting in failure of the assigned organ function.
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nol ecul ar mechani sns | i ke overexpression of drug

ef fl ux punps, nutation within the cellular target
w@e@vei12s2nr fusion proteins formed by chr onbsoP@l/EP2009/052859

transl ocati ons. The comrerci-al3 applicability of the

(E)-N-(2-am no-phenyl }-3-{1-[4- ( 1-nmethyl-

f l]-1 .
NEPRSRE el “ppeitardtfolt THERL L8] Heoat poruphgel dshayiour end organ
fupctisierfor enegmble ahe ifsrnmation difidve Bldod Jedseld, REploteas Aeséribed as
of patjients. Patients with resistance to cancer

neRNAsH iREz At |Sc§10é408£iablgetm@g5%<ﬂrf funanmetagiases. dhegde)-N-(2-

o By SRR A Mok 14y

acbﬂyka!ymfdecéa{ts attc)or&blagz’@nﬁrﬁwlzrﬁmwbh dan be commerczaily appi:cable for
de salts for e.g. 2nd or 3rd

tf??fﬁﬁertt PEB? V%@H%@Tr%leps@@rﬁfﬂ@(ﬁﬁswsé hysbeyigie gr pyoplastic
céﬁﬂw‘oﬁf&é%ﬂ/ SdiReYAd But RBKFMited Q@tde%%%zﬁ‘aﬁ Jfotﬁe np%si}oiog[cal

fusion protein, resistant to stan ad ¥
lefﬂﬁanﬁ)ﬂﬁ\(ﬂaﬁisﬂarﬁﬂEiQﬁijlat tallst s can be resensitized
towards retinoids by treatnent with HDAC i nhibitory
drugs like the (E)-N(2-am no-phenyl)- 3-{1 -[4-(1

Drutpe téistahctHipydfagarticday | mbRaaee i8S whd 3mHukbnt failure of standard
H-pyrrol ~3-yl }-acrylam de salts according to the

CHICEE heranpléingi dmis THEgi resisianen is weaused bVoV&H‘dﬁiﬁ tcgllalar and

8 50 98 08 B i B il Fiton v

theensslitiare thageti girotedn dmcerwbasgarbfdnén fariddhepbgpchromosomal
co ri SI ng adm ni steri ng to
rIRRGAIEP 0 G ZOMmaIa AP PliRab N Ape (e -A(2-9mita-Boeny)3-(1-4-

(1?@)@’(%? Elr @&E%%I?%ﬁg nrﬁﬁrg%tag@?%fcml] {1{1_ Py trﬁly?—_yﬁ}-acrylamlde salts
addopyingZolthd- mbgedntelmlxrenmu i gniylufhttéd Hﬁyﬁ fhe tretatment of patients.
t ng to this I nvention
P%ﬁ%ﬁ%@@ﬁé %%JE?C%‘Fggg@“réfE‘Bﬂ’%E@Fgﬁdg'@ﬁ)OFé@&%F §paeifit agti-cancer
drﬂ@&' cﬁﬁtb%"@@é rﬂa‘?ﬁé’r?éfotﬂ ?&e@éﬁ%eﬂﬂmhﬁe ‘??’E?ﬁt @Sgrghné) phenyl)-3-{1-

hritis, osteoarthrtis, gout
4|d§ﬂ1'le'dwi &Hapyrazmlt-ti-g) t(anz?nasul@nqujhbpmsle&gk}sadryfhmlde salts for

Syshe 4 ypus herrat sus and transpl an ecti
o B A Brymor Bo rRRPERY CuTas < AnBRunioRah xENitt b caves qu acute
I [ [ r
ETBIRYTEIEURB, boRL Vi B AL RO DKM st
stal_e@rdntjmrapy (with retinoigsarihesker patnentsnﬁdararinmtresgnsmzed towards
re%glgs Viréa rdne% m?] HBA%G |t0 u%rugs like the (E)-N-(2-amino-phenyl)-

3-{1-[4-(1-methyl-1H-pyrazol-4-yl}-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide

salts according to the present invention.

The invention further provides to a method for treating a mammal, in particular a
human, bearing a disease different to cellular neoplasia, sensitive to histone
deacetylase inhibitor therapy comprising administering to said mammal a
pharmacologically active and therapeutically effective and folerable amount of a
(E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl}-benzenesulfonyl]-1H-

pyrrol-3-yl}-acrylamide salt according to this invention. These non malignant

diseases include
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ul cerative colitis, Crohn's disease, allergic
rhinitis, allergic dermatitis, cystic fibrosis,
W@ hooonixs2obst ructi ve bronchitis and asthma, (VRCT/EP2009/052859
endonetriosis, uterine fibredds, endonetri al
hyper pl asi a and beni gn prostate hyperplasia, (vi)
cardi a [ L) i plE L ngy:d 0 r essi .
0 onai ¢ PORSHARES, POe, Iticore RSyl isdaBLac SERR' €8 HHélmatoic
neur opatthdtiegistabarthrtisr gt spdliyathay ddpowiatictariaiise,
Al zhei ner di sease, or pol ygl utam ne rel ated di sorders,
(“ﬁlnd (i ﬁ}it%fé‘m%éﬁséﬁﬁg%wfﬁjﬁﬁt@ﬁ%c BiRER A8V Bemstesienang fansplant

by pot @ﬂgbﬁéﬂ ng of endogenous gene expression as well
as enharnci ng 't ransgene expression in gene therapy. The

(iiE) - N- hgpamprolferstivaytise8sdsl such- 44 psodabigl er smooth muscle cell
1H pyrazagl.- 4.yl ) - benzenesul f onyl ] - . . .
Thi pyr PETrSY, B asoudl tarberative: digorderenatherosciorosis
presengninysehbel, mey be commercially applicable for

treatnment, prevention or anelioration of the diseases
(f benignteannd hranie iftanyehtory discased ewer deyenil isesses such as

such as; f exappl e hyper) proliferative.di seases "
andl or UieBie LR By § e R UGG By R0 Qermatits,
and/ or cgstrofisiess, cemPRNGhttudtite Gednchitid &gt a8thnad,i on,

beni gn or malignant neoplasia, particularl

€. g. [ 1] ¢ neo ! Yy, ,
(V¢ancer endaegtripsis. gleriey figroidsnosademetial Byresakisia and benign
descri he context of their properties,
functi gﬁ%@%ﬁ@?ﬁ%‘??hi es nentioned herein, the
(VOE) - N- (:ardlim dsa?fphgbim,) -3-{ I1f -[ 4|— ]( 11- r|_r|et hyl I
1H pyrazql - 4- - benzenesul f onyl ] - Toyrr.ol - .
(VBlyi}- 5@&*tg}r'aﬁmé\t@aﬁpgpf%ew%ﬂﬁawasﬂ*ﬁ% F[!Vé@f&%ions,
vent - 1 ‘
A e LD A PRE] ROk s PRINARH 5 OREaSY, ABhEferisease
byl ow popblygtujamingprsiated discrdemsi bathi | ity i n general
{isuch as,e.qg.. good enteral abs tjio super | or I
(Do apeaElsipflasRnatboen et oo SalfiER | hE' potentating of
ef f ect @Q@.{ f e InCi e
with t%gflr t hﬂ{sapgﬁé?cbéﬁgggﬁgr n%ceg{eiilcgsss%ﬁa?b% t §/r ansgens
(e.g. sspugseiontin gesledhe@py) . The present invention

further includes a nethod for the treatnent of
mamal s, includi ng humans, which are suffering from

Tiene (Eh-N-{reaptey-ReAY-ead4qanfibtHyRNBl-pyrazol-4-yl)-benzenesulfonyl]-
1H-pyrral-3-yl}-acrylamide salts according to the present invention may be
commercially applicable for treatment, prevention or amelioration of the diseases
of benign and malignant behavior as described herein, such as, for example,
(hyper)proliferative diseases and/or disorders responsive fo induction of apoptosis
and/or disorders responsive to cell differentiation, e.g. benign or malignant
neoplasia, particularly cancer, such as e.g. any of those cancer diseases
described above.

In the context of their properties, functions and usabilities mentioned herein, the
(E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesulfonyl}-1H-

pyrrol-3-yl}-acrylamide salts according to the present invention are expected to be
distinguished by valuable and desirable effects related therewith, such as e.g. by
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i1l nesses, disorders or diseases. The nethod conprises
that a pharnacol ogically active and therapeutically
we@tdoea1dsye and tol erabl e anount of one or nor ePOf/EP1969/052859
(E)- N-(2-am no-phenyl)-3-{145[-4- (1 -nethyl ~
H pyrazol - 4-yl)-benzenesul fonyl]-1 H pyrrol -
lodr Ytbiicwr)éluéﬁhéhe lﬁéé\lraﬁia@ﬂi@yprlﬂ' R@nbralt Hhl raa\éerggorgoo enteral

whi ch function b i nhibiti'ng hi'stone deacetyl asés an
absmp@(@ﬂerwpen@y taneatic nyinsiout, eabsencet ¢f stignificant side effects,

R A RS | WM T ——

suelbllitp (f) é,cﬂu@mycmghawnmpl ng cell differentiation
and/ or inducing apoptosis, is admnistered to the

subject in need of such treatnment. The invention

Tlgé* Sptré‘s?ant ;H%ﬁ{%?ﬁf&tﬂé‘?ﬁﬂaﬂdég %’?[%d ﬂ?’hﬁf Sﬁﬁgﬁ?l‘ﬂn&/ r%{ammals

ers responsi ve or senS| e | nni Ion O
inbiusitngnieurdens,.evlyich sgs suffering fruhaomey of thesabaliehearstitmed conditions,

nenti oned above, such as_ e.g. ce]lular, negplasia or i
hpasess dSOMigTP e etiBcreeT Zl‘h%%@#hqie@ﬂagﬁ%.s i @haepaeplogically
ac?ﬁfgva?nd thBrafRUIRhEy efif& Xédéﬂkgtohé’rgﬁfésamétfﬁtf cgr dnrl{aégm% more of the (E)-

refromconprlsm mnistering to sai
N+{2edninhgrhenly|)B- b’h&lf—frhntﬂtb@1¢i}py5azab4+W)eanesulfonyl}—1 H-pyrrol-

tﬁer aqem&# caﬁ%& ae(fséoergltnlgv?o %pn% %n(\)lleﬁ{sgr? | \(?vh?cr?l#uncﬂon %geinhibiﬁng
hlétEhe'\!iéa%eWIéé@s BRE I Jerfarhll- ﬂﬁmﬁ@iu@%ﬁﬁm%m acetylation, inducing

H pyrazo - benzenesul fony
vaaoyyrtraillula; @%E}ct&clwp@mul@r s&acﬂucéeoao@foremra@emr@ of rgene expression,

IR T R —

adrhipiséredasehy lsabjeetin GsustPorsUbhetsdtaant.cel |
proliferation, cell differentiation and/or apoptosis

in vivo in dlseases nmenti oned above, in particul ar

r?{' hen |oﬁof%b§'fﬁéiuﬁar rrag'ﬁ%tﬁ&ﬂ gg E%aﬁn?%é&&é@é Bn8RF Hisorders

hera

reshensipe ot Isea‘sshye e(ﬁ ftha@tnhrlﬁn@m df h@t@i@bé&camuas mmO@IErly those
am no- 4- (

|g%%§%egﬁqm%§ﬁé Yﬁ SA,L [gs %Snﬁ%’ Iﬁ$%}‘§$l%l | iseases different to
céﬂu@frﬁé?ﬂga%slé( ES Eﬁgéﬁté@‘é%%v%ah{ meﬁgﬁ%féj'z ﬁu&ﬁ’ﬁ RiiSans, suffering

I nvent whi ¢ unction by I ting 'ste
thd e y caspsisinbheagmissstating ntoen$a|dn nambtads  jor cmaeattesthaereof a

N I T I ————
ol Emd¥e( 2vam ﬂffé' PRENN- lZ—aﬁﬁﬁé—p[‘lém(Eg-S (gL Lindthyl-1H-pyrazol-4-yl)-
H pyrazol - 4-yl ) -benzenesul f on

banzepesdforadlyl meyﬁwﬁ-@@ywlde at}?@disdl aggordinghite the present

i nvention.
mvent%nt 0

The present invention further includes a therapeutic method useful to modulate
protein acetylation, gene expression, cell proliferation, cell differentiation and/or
apoptosis in vivo in diseases mentioned above, in particular cancer, comprising
administering to a subject in need of such therapy a pharmacologically active and
therapeutically effective and tolerable amount of one or more of the (E)-N-(2-

amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yi}-
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The invention further relates to the use of the
(E) - N-(2-am no-phenyl)-3-{1-[4-(1- nethyl -
wok@ynwset - 4-yl ) - benzenesui fonyl ] -1 PCT/EP2009/052859
Hpyrroi-3-yl}-acryl am de sal4@-according to the
present invention for the producti on of phar maceut i cal
e A PR B SIS B fRigr Bk RtetBReSY Mnibiing histone
ddasetgimess. di sorders, illnesses and/or cond| tions as
mentioned herein. The invention further relates to the
use of the (E)-N-(2-am no-phe pyl)-3-{1-[4-(1-
t - .
&Ep}?/ﬁrér%gﬂt_ ) ﬁég?p{/tﬁey %\28%’%%?2%{%%%&8% ]reéc_:]lflatmq1 endogenous or

hptesslegous nvmnotomradtmty bhe:optamugta oall W‘Ethpsh e&mc(eu@mmphenyl)
r the treat

SR R B LR b T T i sa

at@FEMRSbMRIsORvSRIRF.t i ve to the inhibition of histone
deacetyi ases, particularly those di seases nenti oned

above, such as e.g. cellular neoplasia or dlsegses
TR TR B LY BRRLEE GRS LB PR GRRE  arte
n(eﬂﬁyi-l‘ﬂ-{ QY@%PQWh@élﬁém%uﬁdnyﬂﬁﬂﬂﬂﬂp}/rrﬁﬁBW _adrylamide salts

yrazol -4-yl)-benzenesul f
a‘F‘F%QWQoItOS ¢ 1 Peasejit afivestieal f@;’ éb@omd@tnﬁ tdfe pharmaceutical

oB5EESHind AEH! 98 ERPIARS BIORICLahal BREEFSSEMISE ancor

ametionatioy.of The disewels| disoidershfihes€dabRg/oF @chBRiOHS ©sOfentionead
the (E)~N-{2-am no-pheny!)-3-{1-[4-(1- nethyl-1
heIeRYr azol - 4-y!) - benzenesul fonyi ] - 1
H pyrrol-3~yl}-acryl am de salts according to the
present invention for the production of pharmaceuti cal
Tb@mmtlbndusthéorelatda twi thengse)roftth@f@ED-h@(Z;ahimﬂ-phenyl) 3-{1-[4-(1-

B P b ez R BRI IN- PGP he vl 4GV BrtdBse of  salt
addeedinl) 1O ¢ @ éé‘énphﬁﬂléhfl 3 fok [tq & ( brod®RHBA! oF pharmaceutical

H- pyrazol - 4-yi enzenesu| onyl ]
conpysitians whgﬂh}arac&ryplayed éoﬁaet@%ment dinadvgr pooghyéaxis of diseases

a7 B TR B SRB U it FySli RS Y deSBbyises
partieveny ith@se disyasbk Qﬁéhﬂlcﬁlﬂaooﬁbg\F/éeﬁﬁﬁﬁaE eeggoﬁél'h)@r h&oplasia or
arresting aberrant cell growth, such as e

digpgarsrdifiesnt ieceliulsenenniesia @s indicatediapover mal i gnant
behavi our, such as e.g. any of

The invention further relates to the use of the (E)-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yi}-acrylamide salts
according to the present invention for the production of pharmaceutical

compositions having histone deacetylase inhibitory activity.

The invention further relates to the use of the (E)-N-(2-amino-phenyl)-3-{1-[4~(1-
methyl-1H-pyrazol-4-yi)-benzenesulfonyl}-1H-pyrrol-3-yl}-acrylamide salts
according to the present invention for the production of pharmaceutical
compositions for inhibiting or treating cellular neoplasia, such as benign or

malignant neoplasia, e.g. cancer.
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t hose di seases nentioned herein, particularly cancer,
such as e.g. any of those cancer diseases descri bed
whegoeitesabove. The invention further rel ates tRPCT/RP2009€52859
of the (E)-N (2-anino- rhenyf#f-3-{1-[4-(1- methyl -
H-pyrazol - 4-yl ) -benzenesul fony!]-1
H pyrrol -3-yl}-acrylam de salts according to the
resent mvep}ti on for the Broducti on. of thar maceut i

The IpEstipnJHENGhFelRteSale Kie Uese@f e (E)-Dhta-Agino- phenyl)-3- {1 [4-(1-
m%f qpﬂ-b)ﬂ@z M—%ﬂé&é&%ﬂééﬂlﬁ) ] -@98’9?%5{)} %c?{j’lt%ﬁrggéé € 10 gaits

uctlon 0 suc
acmos@ageéorrﬁm i pm@nhementioqaafctﬂ ¢ aploducdionerof phahmaceutical

odtBpgforgathifycfitt ofe FbAinde" terbigs HEvaHind, o6 ghelipting of
d:éEésc—i\é!*(|?e@i6|n§&e|0hftﬂyla}re%mﬂg?1 [aﬂne{'rént MREMYigrdwth, such as edg.

H pyrazoi - 4-yl ) - benzenesui
(hvpeRprodifergtive Hisgasgs aﬁbaelggartrsaimot beh@wour tshish as e.g. any of

858 3aseB e hiRer RerdrdcrBEBHHY, iR, SREY B8 EY" B or those
cdricey diteangs desaiid herein agows. di sorders responsive to
i nduction of differentiation, such as e.g. any of

t hose di seases nentioned herein, particularly cancer,

TRkl Hinffelftes ORE 680 SF Ind (P RP QR a R REPbAT T a1
methyi-nEl- }ﬁyfi)azchl-z(-i;‘l})gtmnzeﬂemlﬂ%ﬂy)] TH-prrbU3yh-aorpbmide 1 salts
- 4- enzenesul f on

1
a%O%GmOs } Sept amva@ l%%’% e oPERCMstER (Ofhe Pharmaceutical
cRhESSnd Wﬁ@ﬁ'&ﬂhf g %Elh@n lp‘? \{é?ﬂfi’\b”%?egmeﬁ@#atmg of

can e use ea

conmposi tions wh
digordeentdspgneivedoehd wstani ofg poftdsdsigichas mgt agpafthose diseases
such as

ERGRE ARt RATUGH R DGR (D ok & ATNIANIB0TR Bancer diseases

dég@yggglh@pe,ﬁ%bbgr relates to the use of the
(E) - N (2-ami no- phenyl ) - 3-{1-[4-(1- methyl -
H-pyrazol 4-yl)-benzenesul fonyl]-1

il BUehfon Tuther BResrts R %6008 05 Sr ooy -

m@ﬂrWD@Ell-;iyer@E 4-9n-deheeheQatomt1 Hbygol3-sBaseyidhfider ent salts

to a cellul ar neoplasja and sensitive to histone
a@@&é@@yﬂ%s&ﬂ nBiesEDbr inveeligpyfors e Repdusdion of pharmaceutical

d nti o f v
cc#?ﬁ;?tg 1ons gﬁ'ﬂ% 6%12?{215@(3?%& e tlH&, ?)rrgven-ﬁﬁ% oP gﬂ'éhc?ﬁtang of
digdzrietd (@aporishe angliotiosr bﬂdlfﬂeréﬁﬁation, such as e.g. any of those
diseases mentioned herein, particularly cancer, such as e.g. any of those cancer

diseases described herein above.

The invention further relates to the use of the (E)-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-1H-pyrazol-4-yl}-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts
according to the present invention for the production of pharmaceutical
compoasitions which can be used for treating, preventing or ameliorating of benign
or malignant neoplasia, particularly cancer, such as e.g. any of those cancer

diseases described herein above.,
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met hyi -1 H pyrazol -4-y!)-benzenesul fonyl]-1
H pyrrol -3-yl }~acryl am de salts according to the

w@e@sems2i nventi on for the production of phar meCEEP1008052859

conpositions for inhibiting-higstone deacetyl ase
activity in the treatnent of di seases responsive to

4.4 nhi bi t cti.on eguences
RPN SR M AR 8P TSRS BB a1
mietieAtli-hgyragobaint bherzepesaeyilor A ipyRal-Bhe-aisrRasas salts

di sqrders, .illnesses and/or conditions nentioned
aparding ita dheraprREent invieatien citrarthe mueductieat i @ntpharmaceutical

G PEIEh SR DpRiie 0 FRALETRL R 3812 Laflibh Bgptasia and
semsitiver tordmisto(E) débéatylase niphjiiilenthirapy| Isuch- 63 - et Ayh-rAalignant
d'H razol -.4-¥I L benzenesul fonyl ]-1

sp,e%%sr@,enggg 4 55fq61 ani de salts according to the

present invention to said manmal in need thereof. The
invention further relates to the

Thg)nventiendiirther p‘fe.letgal to the us¢ 41 (the wsow(z-amﬂwpagnyi)~3~{1 -[4-(1-
RN 1 AL .
e R R R heS B [ S A0 efE® s

addor@ihgend ansl/ presenepivepds &fr dhé epRQfuctiBRPRR! Phb¥maceutical
t he di seases nentioned. The invention further rel ates

cqrePosite imE iRhiBENg divipos idepeelylasemstivity ingtherfeeasmenb pediseases
i no- 1) =3-{d-14-(1-nmet hyi-1
e Lt SRR BUBENdeREL ot
H pyrrol -3-yl}-acrylam de salts according to this

i nyention and a pharmaceuti cal IP/ acceptable carrier or
The myeRtionfHENK Edaies ong dnethed feu ireRBRO.r plexeBting @r ameliorating

h i T Do - o

B SERSER, (rdB P REb Y kP dop e Py fiofiRU® hlein in a

makrwa!az ?m é4pql,1ﬁ¢ulbenlzen¢3m5mmdalieﬂt, %qmpri?ingt hadministering a
rrol - 3- - acr e s cording to this

PhaEsE Roic il oS A Be RS Py b BT AL el Plesameynt of one

orand/ or R pi ent f(fegﬂ]lgbﬁ%{ﬁ@- heR |§;§g{pmﬁﬂgtfé RS H-SYyrzol-4-yil)-

conbi nati on conpri one or noD

bepzepeantfanylpHdmyirpl-3-ytacrylentide - remitby | adcording to the present
. H-nyrazol -4-vyl)-benzenesuyl fonyl]-1 H pyrrol -
:ngg@?’o}n_ C ltﬁlg%/ﬂré@agg‘ fﬂ%@%@&?ﬁi ng to this invention and
a pharmaceutically acceptabl e diluent, excipient
for treating, preventing or

and/or carrier, e.g.
Tharinvestiani fﬁﬁ“?hy@éggspkbmﬁf ¢ aNHZeardinoepizanyo3-{ béhi trmethyl-1H-
' I_OHIT. r, disorders, responsive .to .
ol 8RB AR O B h AT SR Byl o o
in@gntion for use in the treatment and/or prophylaxis of diseases, especially the
diseases mentioned.

The invention further relates to pharmaceutical compositions comprising one or
more of the (E)-N-~(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-
benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts according to this invention and a

pharmaceutically acceptable carrier or diluent.

The present invention further relates to pharmaceutical compositions comprising
one or more of the (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-
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mal i gnant neopl asia, e.g. cancer, such as e.g. any of
t hose cancer di seases descri bed herein above. The
w0 pooentasen further relates to pharmaceuti cal PCT/EP2009/052859
conpositions according to thi“invention having
hi st one deacetyl ases inhibitory activity. The
benxetdsutfon§ln HAgyrrd|&-At-esriiampizasaes astd@ilg to this invention and
conposi tions according to this invention having
PhawRGssItisaliaceamabla alxliarios andioriexgipiantan furt her
rel ates to pharmaceutical conpositions according to
this invention having antiproliferative activity. The
Thevevdrition furtheheslates! tat 2 sombirphiehneweeptidie@lone or more of the (E)-
a

N B o DA T T P 320 - presnaseifonyl-1H-pyrrol-
Biylg}té&?&n{i&é a%ﬁﬁstgcé%h-igf]eto"fth% ﬁ@@é(#{% ﬁ;ﬁdacaé pharmaceutically

mMposSi ti on conpri sing e or no

ag@piable2 dimemio- @roipiphd -Bid/dr dadridr] exetfoy| tréatipy, arelenting or
aé‘ﬁ?grul{n)étigg 26?@(%3#{'0{3 rr]%lwesc}l?ﬁg%% Sé)lhgrgé%}o_gargari}/gln%wt gghaviour and/or
diBBRIET8 GeshdrENd Yo Wibﬂbéfeaﬁ@ﬁ%&@f sQ&h dis! ‘F&nbxérﬂgfegeoenign or

manuf acture of a pharnmaceutical product, such as
maligoartePePrIEsipackageanter aush 8% a.ge anyeal fhose aadéar diseases

lLax] he di seases as nenti oned.
d%%%ﬁ%%éﬁ%?ﬁjﬁﬁ?ﬁe invention relates to an article of
manuf acture, which conprises packaging material and a

harmaceutical agent contained within said . _
Tﬁ%dﬂ\@ﬁ@@nﬂ{r&araﬁe}atﬁﬁépephawmﬁ;:epnﬁaalna@@@os@ans aapsording to this

; v ' J.nhi Riting the effects
PG Bl b aEsRen B BB oY vt ons. of

an hi stone deacetyl ase nedi ated di sorder, and wherein

t he packaging material conprises a |abel or package )
The,daVaiaR: Eiithen dielaies so REATare Ul fementiions asgeriing to this
ink i Tal AT txeating histone
Ingggﬁgfﬁélt\gg%%Eggfogl’s‘ésgbg?ﬁggfé gtr’ﬁ,' and wherein said

phar maceuti cal agent conprises one or nore

TI—EEE@‘P- %Pa %%Er%g}félﬁz{ega‘ﬁélrg{éﬂeﬁlﬁqaln%r% !)éi:tlions according to this
inZeRtior RAvisg BhlipAskktaArdRLS@).t S according to the

i nvention. The packaging materia!, |abel and package
insert otherwi se parallel or resenble what is

ral.l rd as .standard ckagi n terial, .. ,
TREIE Qiigh SRR A PR 18 P ieb G na Bt FEARS dRsvrdigg to ths
invettaireshvitd bel tFsrediRfiophadumegHE RS conposi tions

according to this invention are prepared by
The invention further relates to the use of a pharmaceutical composition
comprising one or more of the (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-
pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts according to this
invention and a pharmaceutically acceptable carrier or diluent in the manufacture
of a pharmaceutical product, such as e.g. a commercial package, for use in the

treatment and/or prophylaxis of the diseases as mentioned.

Additionally, the invention relates to an article of manufacture, which comprises

packaging material and a pharmaceutical agent contained within said packaging
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processes which are known per se and famliar to the
person skilled in the art. As pharnmaceuti cal

W@ 0vposisei ons, the PCT/EP2009/052859
(E)-N-(2-am no- phenyl ) -3-{1-p8-~(1-net hyl - 1Hpyr azo[ -
4-yl)-benzenesui fonyl]-1 Hpyrrol-3-yl}-acrylam de

m%?érfa? \folerremetHe Ha%%u{i aa%:n’t’% tﬁ@ 93@){ é’ff@ctﬁx’e foaﬁ'lhibiting

oyed  as suc or pre er |na
theu effadts eofp historee ei%neaﬁiamxldmeiraremgamidé (Bymmomsl eﬁm histone

d%a;%txg'@lé]et s %ﬁ%@,m Eg{DT 2] @cﬁit\n@g@%‘%‘z ggotaanigégllﬁsg@a?gnsawc%?ﬁprises a

laBBLOSh&Eg e~°1H§éWRJ\?d|éH‘§1dlc€é%§trPJt tﬁé"p%bh@@éeuﬂd&? a@@ﬁt‘ | ¥ iseful for
conmpound content advant ageousl y bei ng between O.

preseniingl ontreating dystohe degeetfiaseaedited disatiets) eand wherein said

oA Bt g GimetEord dordyR 1B SR Eae ki phomy) 3 1-14-(1-
m@fﬂ ﬁk@pir@t@mw}gaﬁdmnéguwcﬁ@l]tm Pﬁoﬁ@lyl}\/@;ry‘l@ﬂﬁ@émd salts
/or to the desired onset "of ion ¢an be achi eved.

aWIp@rf@oihesknveré@m n heh@askaging matdrial.atabgl tand package insert

o T o261 BT 26y PooBh S, GAHGAR! Beckaoing
mawranraawe iz0@l pdonagu limddriyter phaenedalticalRhading related utilities.

conposi tions on account of his/her expert know edge.
In addition to solvents, gel formers, ointnent bases

Tﬁé‘%r%*ntﬁ ?t‘?éé! rfipJS a%é&ﬂqPAsqe?Ja Shid HyePXBAPLE: prepared by

ant'l oxi | spersants, lers, preservati
precessed whm:hsaredaiom\rrapmsse aodpbeiian do ﬁmpessom]rskllied in the art. As

PATTEREUN S - ROCIOSORS. JenJE) a2 p-oHomAE T T ety
pﬁ?‘a@di[cﬁgﬁlbeﬁzeyégulmgﬁﬂ-ﬁﬁgﬂr Io?‘-%{/glachﬁamsde salts of the invention (=

3-yl}-acryl ar naceut 1 cal
adiyepmenpownts) are edhbn emplayed ascs;tmh;l iongreferatiy in combination with
of t he ener al

sUBPEDphAnAtAIG BEIARPE Babroitanisne: & -t By tofe ot tablets,
cdétéd’%él:ﬂéﬁs' Eﬁpﬁﬁé‘m&‘ﬁet@fs@ﬂdsﬁgie@s rﬁéﬂéﬁe@(fe g. asl TTS), emulsions,

adm ni stratl on 1 ncI ude | nt ravenous, or al nasa
SysReBRDeBalgels opi salltions,athed@ckive camapausst gonirti advantageously

o8 palfker ! £YP ALy Chhel o' GE°LbBbprE iifoe of the

atﬁ)ﬁ)ari&s(a%rcﬁm @ﬂ:{;@(bﬂfﬁl la) plearfriadedti€al a&ﬁlhﬂraﬂofﬂﬁ&ﬂ’rﬁl%@'g- a delayed
-yl)-be pzenesul fonyl]-1 H pyrrol- %/qe -acryl am de

reéeeassasfoa@cwr an fters fny exactnsuted 4e dne wchve ppamoamd and/or to
YIS e Ju e o6 phikger pher mmceutcal
appl i cation. For the production of the

The person skilled in the art is familiar with auxiliaries, vehicles, excipients,
diluents, carriers or adjuvanis which are suitable for the desired pharmaceutical
formulations, preparations or compositions on account of histher expert
knowledge. In addition to solvents, gel formers, cintment bases and other active
compound excipients, for example antioxidants, dispersants, emulsifiers,
preservatives, solubilizers, colorants, complexing agents or permeation promoters,

can be used.
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phar maceuti cal conpositions, the

(E)-N-(2-am no-phenyl)-3-{1-[4-(1-nethyl -1 Hpyrazol -
wa2omoidsenzenesul fonyl]-1 H pyrro! - 3-yl } ~acr yl eai/ar2009/052859

salts of the invention (= aebive conpounds) are

preferably m xed with suitable pharmaceuti cal

Tﬁcﬁﬁd%@és’&r?lﬁggﬂf {)hlrérrru al?l g:}égﬁﬁéj?%n&ﬂ @Lﬁglr —ceuwical pyrazol-4-

ylf benzeresufonylad Bi-pyrool-yiaphie midevatsiss phamodesudicsl compositions
s, ,Oi oi ntments, fatty ointnents,

or? SRETNRES; aSEOiheL 6, thE o UeMATE M bebinal REBH: Teany of the

q&STaMS | ddcePfePGRONES NEF antiRRrhiye né\lré?iﬁb%r ‘?n PP e lustrative
by processes known per se. The dosage of

exePINS (- awiaide phedgs )of 3adminjsiration imestudel wﬂ;ravenous oral, nasal,
et enico) yrngSORElal L debon Oral paringavenous delivery

aRQirefe@regonpounds) is carried out in the order of

magni tude customary for hi stone deacetyl ases
i nhibitors. Topical application fornms (such as

FQ! RETRlhbnt Of ddhEbbeatBIE) AL IGHIRL SRR Y14 {1-methyk-1H-

con e ac i ve conpounds
pyram[akamhieazeﬁeslulﬁﬁ%] ﬁhﬁyﬂu&@l}@c}'yld@s@ I:ﬂali&shecc@ﬁmg to this

. of system ¢ theraﬁJ may be bet ween 03 and 60
my@l}ltg@éﬂ 8 Rapargular, a anwag(eg%y UBtW@erﬂO"@‘Gﬁ thases @harmaceutlcal
AR UNCHEIE ST ATR 0 TRl 4ot T B8l of i
plﬁi}m@eu’gc@ecodmpslt(olns vth)e i(s)- ble(QmemoGpﬁeM)alS-@}[ti-('l—énethyl—1H—
/ h. . Th h f,.th ' ,
PitarIth-dproB e ey Bt e uTery SR Sps Rl nadgeention (=
acive EBHPSIndY) a%é”ﬂ)r@z'féhb@t P dlvith Ryitasld Eﬁaﬁﬁ’é@&ﬂi‘&gfsauxﬂlanes

necessaryin éach case can be determ ned er son
argkifurteer ipfoteasedr to wive heuilehis spr@frmacemmi f@xrpaeliatlons Suitable

prifiteEE) rrRERObAR AR r AR ch 4 Er. SiTaRs o Rpgnsions.

spEgdtoils, ihtrabni@! %ﬂw[ﬂmhéMsa&ehmsSFaétég g&lsioreslutiohs.

prevent that di sease, nmay optionally be coadn ni stered
with the (E)- N-(2 am no- phenyi )-3-{1- [4-(1 -nethyl-

T% w?@?l:% 4}[) acr 59{“&-? lafceﬁﬁd'llga%o th snvepgo e prepared by

CCOI‘

protessest knm&@eroﬁe Aaemg@eoeme (lh;lﬁllk(tz amino- phenyl) -3-{1-[4-(1-
t hera eutlc Va/n{gents that are npormally adm nistered

MeHWh owraz@ o-RerganeswianyH-"Tdi- §5r5@1e3-al}eaqm§mﬁd%ssa!ts of the
mgd)é()rgfo‘?fd;' é‘étﬁre %5@%)?& E%@[egiﬁ%ﬁgv ;tl‘i {'{é}[oi_r%gmtude customary
for matdn}é dtatbiplasas dhhibityits) Topical application forms (such as ointments)
for the treatment of dermatoses thus contain the active compounds in a
concentration of, for example, 0.1-99%. The customary dose in the case of
systemic therapy (p.o.) may be between 0.03 and 60 mg/kg per day, (i. v.) may be
between 0.03 and 60 mg/kg/h. In another embodiment, the customary dose in the
case of systemic therapy (p.o.) is between 0.3 and 30 mg/kg per day, (i. v.) is
between 0.3 and 30 mg/kg/h.

The choice of the optimal dosage regime and duration of medication, particularly
the optimal dose and manner of administration of the active compounds necessary
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benzenesul fonyl]-1 Hpyrrol-3-y[}-acrylam de salts
according to this invention nay be conbi ned with one
worooan1225t andard t herapeutic agents or radi at PONEP®EH052859
for treatment of the disease$Zas nmentioned before.
Thus, in one particul ar enbodi nent the
in( EdcHNchde Elﬁhnﬁe Ritgeihihed-tyl al 6er€;én "Q&il@d‘ i the art on the basis of

1H pyrazol - benzenesul f onyl ]
hlSﬁWﬁP‘@edgrn?Wi/ -yl ami de salts accord| ng to this

i nvention may be conbinded with one or nore art-known
anti-cancer agents, such as e.g. with one or nore

Dapénding Wipah edtggtianet dissagsdi®bd aeaeid spesiel/bated, additional
anti-cancer agents as described bel ow, and/or

thernestic Aelive,agepie yVhieh RFR RAMBAhRAMEYSiBEAG foctreat or prevent that
d]?ﬁééreé%ﬂg edratlagﬁm $ef 5%?1? ik slté(r S\ﬁh éﬁ? ggm-@éh%—phenyi)—s-ﬁ-

e but are I'rm
[4e(1krylleﬁt3nl—rl gv-pwabainqdyatbemeagaﬂifmyﬂmﬂpyﬁml 3-yl}-acrylamide salts

%qu?l B tﬁgﬁﬁ%g ggg%tg?q( é%# ).I§é(§ %%f%anég%&ggrlw% “the ap?e)u’tic agents
th(apht@he% Iy adffiniSterad & ekt Bt bfaRA eRad Bl bisedsbare known

at1 num erlvatlves e cis-platin atlnex
asBaﬁ)ropaaw lopltiza disease bairigopdated n (Cabropl at(r) BMS);
(iii) antimtotic agents / tubulin inhibitors such as
vinca al kal oids (vincristine, vinblastine,

Fo neikahdige) thd a«@)ﬂ\&(%ﬁhn@%haﬁﬂ -Bt{aX[aL 1%@&9}; @H)-ﬁ:yrazol -4-yl)-
Docet axel (Taxoteré S
berengbeliforfls Hmyrob: nd{;a rwnmdér@gts acemqilnglt@nt@ss mentaon may

oS BRI WA CETYR ABRELE) HerdRRE LB rcetin used for

tréqtaignt botie diseagdgs mgntibnbepefgrerer ase i nhi bi tors
such as anthracyclines (exenplified by Doxorubicin

/ Adri bl astin(r)), epipodophyil otoxines (exanpfied by
TRLERS epd LB BTSN H SARECHBBI AN 1 o1t
1l@mymmyfr—benzerﬁmﬁbaymnl—i/-pyrtytﬂ@xyl}-a(:rﬁe)mldev)salts according to

i Entan Y b Bgﬁﬁﬁﬁ WA G Sopre Arbkonn Ant-cancht agents,
sUor 8¢ af %z(%ﬁéad}(ﬁxb} I@%‘\}Jﬁ LRGhBtherSEERRY @ler tdryb specific

purin antagoni sts suc mer capt opur’i ne
amMiecaderagents6as Hescimad In@owr ahd/odeadisfiore ( FI udara(r))

and finally (vii) folic acid antagonists such as

met hotrexate (Farmtrexat(r)) or prenetrexed

Eka%blé%abf )%om@(%hﬂﬁh@lfapbﬁfugeén@@ﬁ%ér' 8g8frs! fredlesly used in

drug cl asses used in experinental or standard cancer
cqmblnatm |thelram'e1r@mdearlwtnmt previlimiigdt to (i) alkylatisg/carbamylating

agehs R Yciedbsphtine dEpudiahels s ipPRane), Thiotepa
(Thiotepa Lederle®), Melphalan (Alkeran®), or chloroethylnitrosourea (BCNUY); (i)
platinum derivatives like cis-platin (Platinex® BMS), oxaliplatin or carboplatin
(Cabroplat® BMS); (iii) antimitotic agents / tubulin inhibifors such as vinca
alkaloids (vincristine, vinblastine, vinorelbine), taxanes such as Paclitaxel
(Taxol®), Docetaxel (Taxotere®) and analogs as well as new formulations and
conjugates thereof, epothilones such as Epothilone B (Patupilone®),
Azaepothilone (Ixabepilone®) or ZK-EPO, a fully synthetic epothilone B analog;

(iv) topoisomerase inhibitors such as anthracyclines (exemplified by Doxorubicin /
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SUL 1248 / Sunitinib (Sutent(r)) or OSI-774 [
Erlotinib (Tarceva(r)); (ii) proteasone inhibitors
WG oamb/1852PS- 341 / Bortezum b (Vel cade(r)); (iiPQT/RRPBDI/052859
shock protein 90 inhibitors.ls3ke
17-al I yl am nogel dananycin (17-AAG; (iv) vascul ar

AORERB A ATl R SRIRAE LR e TIEEREGS S0 and

[
YRRt b G BT BRYE AN 1 Crposars
orZTKQ;ZQIESAn (\rycdratin®);; (v] pyrimidioe lzonagordsts i dueti s 5siiedtouracil (5-
Fa? Tr ast uzurrab &pl—lerc&{gtl n(r)) or Rtuximab (MabThera /
1t

ensciabingr ( urdRbieaYsatoging ) / o@yta@tvmu%l@xan@ or

CHEBR i BARE el o e EBre o

NEBRM®}, 0p2hio thh@dbﬁsﬂuc%rgbm@e(ﬁl&!éé' QAR9AHY ?3} Mvii) folic acid
(Ml otarg(r)) or Ibritunomab tiuxetan (Zeval ,

ariagoniats fumthyad methdreoete ameiréx®) ovpearhetraxest (Ahmta@).

conj ugat es of nonocl onal anti bodi es and anti body

fragnents; (vi) oligonucleotide based therapeutics
Edrikgles ol t rs

KAt g LT SERARSISSRIE S (9l pprimonal o
stmiard CRyeRT ﬂn@apy lecluide Gut mjn@wmmm(a {i) kimase lnh[bators such as

o RESHEB, (AR S ta RS 3 CrTliR reRha b BAy- RRORS Soratenib),

S RTL ?s%ﬁm;ﬁ §u%e41‘l’® { by Ofﬁtafﬁrlb pb(o"lia?ée?/agée) gu proteasome

or nonal erapeuti cs SUC as an gens

mﬂ"la)i‘tops tech e RSL3XK f/@anezw;b (&) meaifléﬁo@m $iBtein 90
Casodex )é1 LHRH anal ogs ) Mgrol i de Goserelin
mBiPItQTrS«' liteo allhlpnan@g%{dawa@é (1 RAABY, (M Vashelar kargeting agents

Vg e ORE ST SRRl AORVRoRDy AR B BiEnogeni
drag@hm@s tia | YEGENsintigbdieel Guahi ds (BdRDizu (Avastin®), or KDR
nmet hyl transf er ase i nhi bitors such as the

ty@smkdyaw inhikitora uch asi FEKTRE { ZK22RB84 (datadanib); XY) mmwdoclonal

arthOARRLAh S HABRRLRER, U AER T BRaimas gMabThera /
thLI}(faﬁ@)eanAﬁamt@@@ﬁﬁbr ?%E@P%,E%gﬁwaﬁg’%ﬁt@é&h égéxg&ﬁ@ or C225/

/' 5 agoni stic anti bodi goni st
Cetnﬂirria n@Erbifux® s boAeasirazet\dbave) b idllidsomaitatité éﬂd edh jugates of
to the (E)-N-(2-am no-phenyl)-3-{1-[4-(1-nethyl-

mqqg,%@aaﬁants@oyhep B&h %@wmmqagﬁmscm (Myiotarg@) orlbntumomab

RN R ——

mERRSH I PlandBodieEK228, MUH?F%QmM l(@i@%ﬂgoﬁ@i@étﬁiec based
acid (VPA) and butyrates.
therapeutics like G-3139 / Oblimersen (Genasense®); (vii) Toli-like receptor / TLR

9 agonists like Promune®, TLR 7 agonists like Imiquimod (Aldara®) or Isatoribine
and analogues thereof, or TLR 7/8 agonists like Resiquimod as well as
immunostimulatory RNA as TLR 7/8 agonists; (viii) protease inhibitors (ix)
hormonal therapeutics such as anti-estrogens (e.g. Tamoxifen or Raloxifen), anti-
androgens (e.g. Flutamide or Casodex), LHRH analogs (e.g. Leuprolide, Goserelin
or Triptorelin) and aromatase inhibitors.
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As exenplary anti-cancer agents for use in conbination
wth the (E)-N(2-am nophenyl)- 3-{1 -[4-(1-nethyl-
woR@ynwset - 4-yl ) - benzenesul fonyl ] -1 H pyrr ol - 3pgI/EP2009/052859
acryl am de salts according £&4t-his invention in the
co-therapies nentioned herein any of the foll.ow ng

ORI R R R DML AR G4 88 combintr

thaGpARINBILCRN\D | cAbfyie, Eifinoids BMELZAdVABrafk TIREASIY adEYTATRA), DNA
AM PRI LOSE, AVRUBI CI N, ANASTROZCLE,

ETH M
mﬁ%‘mﬁm wesemhﬁ@ NUGh Agathel ersieoncyiigies |deXiveie Decitabine

(RN NPT B relkOR B e e PR Ao

infeAfdrbihd ABtNEs iRRRRER A O mfe‘k@&%{%ﬁa T'd‘%msts such as
CETRORELi X, CHLORAMBUCI L, CHLORMETHI NE, Cl SPL

TRAKDRY R Grag@isha srlifdiesdtasbHamPHNG-Brgamistsrandifiglly histone

Mﬁﬁr BRI e N e e A kg meth- 11+

PEXGIRLIB]) BlaiNze RSOy FENED M?M:ﬁfbﬁldé@éhg@sbb@rdmg to this
EFLO?NI THI NE, EM TEFUR, EPI RUBI Cl EPI TI OSTANCL,

inERAYQN_ A4F 2SERBHANNXBRD GT MG 5. MPRRAISR: Ngepsipeptide / FK228,

NEE%%%@%%%E@%&%W%RM :

FLUTAM DE, FORMESTANE, FOSCARNET, FOSFESTROL,
AT BB PR B @%%E%ERA fertonn CUEPERTRLAT B (@-amino-
LA Rt P 2ok B TPl D Biaurosden

acrpRREQT IsBits AcETROIDLE thlEEﬂW(ﬂQEUhNhGL@ME@E‘BN mentioned herein
I LBPRIRMES RERSREIGE MATBEPRATFRTOM PR Spigied thereto, 5

FY La%ﬁ@ﬁiy&ﬂ&. iy RABERELM, ME'MAQ\IEAGMA‘F@B@ ., ADAPALENE,
M TOWCI N, M TOXANTRONE, M ZORi Bl NE,

AWAMRTWWNEEBANWGWEEﬁMWNE AMIPRILOSE,
AMRUEOM CRNASYREZ O, RNERREINE. ARTEMISININ, AZATHIOPRINE,

BASILIXIMAB, BENDAMUSTINE, BEVACIZUMAB, BEXXAR, BICALUTAMIDE,
BLEOMYCIN, BORTEZOMIB, BROXURIDINE, BUSULFAN, CAMPATH,
CAPECITABINE, CARBOPLATIN, CARBOQUONE, CARMUSTINE,
CETRORELIX, CHLORAMBUCIL, CHLORMETHINE, CISPLATIN, CLADRIBINE,
CLOMIFENE, CYCLOPHOSPHAMIDE, DACARBAZINE, DACLIZUMAB,
DACTINOMYCIN, DAUNORUBICIN, DECITABINE, DESLORELIN,
DEXRAZOXANE, DOCETAXEL, DOXIFLLURIDINE, DOXORUBICIN,
DROLOXIFENE, DROSTANOLONE, EDELFOSINE, EFLORNITHINE,
EMITEFUR, EPIRUBICIN, EPITIOSTANOL, EPTAPLATIN, ERBITUX,
ERLOTINIB, ESTRAMUSTINE, ETOPOSIDE, EXEMESTANE, FADROZOLE,
FINASTERIDE, FLOXURIDINE, FLUCYTOSINE, FLUDARABINE,
FLUOROURACIL, FLUTAMIDE, FORMESTANE, FOSCARNET, FOSFESTROL,
FOTEMUSTINE, FULVESTRANT, GEFITINIB, GENASENSE, GEMCITABINE,
GLIVEC, GOSERELIN, GUSPERIMUS, HERCEPTIN, IDARUBICIN,
IDOXURIDINE, IFOSFAMIDE, [IMATINIB, IMPROSULFAN, INFLIXIMAB,
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ORMELOXI FENE, OXALi PLATI N, PACLi TAXEL, PALI Vi ZUVAB,

PATUPI LONE, PEGASPARGASE, PEGFI LGRASTI M PEMETREXED,
WOERNIETREOTI DE, PENTOSTATI N, PERFOSFAM DE, Pt PRSIJEFRAN)/052859

Pi RARUBI G N, PLI CAMYCI N, PREBNI"MUJSTi NE, PROCARBAZI NE,

PROPAGERMANI UM PROSPI DI UM CHLORI DE, RALOXi FEN,
!FRNDTHEEE(EDXPFWIWE NEAWS&EMMEA%UPRORELIN

AT, e O e R R MBs HITA s AERRART OPURINE,

Uz ENI B, I NE,
B QERREBRE St C remsrone

MHWINHEWMIMEWOEM\DQNHEMIP@WOL MITOMYCIN,

ME SRR RN E AR YRR T AR R R BTORRASTIM,

NEBIWXLNMIINE, N HIRA MEARERAT i1 TRARTOREL | iV I SPRESFAMEFREOTIDE,
UREDEPA, VALRUBiI CI N, VATALANI B, VERTEPORFI N,

ORMELAXIENEE, AXIRPEATE, PHUBEAKRE, PALNGIEIMARE, PATUPILONE,

PHERSTRlRE ZoP Rl Gl iM., PRIRETRENER.S PRNTEfREoTIDE,

PEE)!’OSH{/-EZHNTIFFERPOQMMI{E {RIPOBYILFARE PYRARUBICIN, PLICAMYCIN,
razol - benzenesul fony:ﬂ -1 Hpyrrol -
P@Eﬁf\}[l\/&ﬁv dBRé%@/l\@ ALEEdi d?‘DBAdﬁBMANJUMq oRR&IPIDIUM

gao St?F@ft}af %RE?{@EX %ﬁﬁ%@%H?NE RANPIRNASE,
r| vall ves .

ereof such as e.
RABBILRICABH, caRA)ZOa)@EI‘dEt alﬂl?éUWAﬁ 'FklEAMFPISZdN SIRITREIBULFAN,

RERPEE o) RO AUR S S e AR o BT aTrapLATIN

' .
sm@.zm@éfsbngé%ﬁé)s@ N IR @#[jogiﬁy?frgggggm%lsf’rozom&

agent (s)' coadm ni stered. Said total
SUANNEBY wirAMOXEBN de TASONERMIMact TEGAdUWRe pTEMDIPORFIN,

TEM‘L@M @E?cgegmpg%ﬂgg 2? ?ﬁﬁﬁ%’%@%. oned! HIOTEPA,

TAPMRLFASIR, (E)TINMI%F@NEHO PrOPRTECANL- | FOREMIFRENE] - 1 TRAIL,
Tw\gy azol - 4-yl ) - benzenesul f onyl

HZéJMAByI } dREDeMLEAN: al t s %MQ@JGTQEI o t ARIMETREXATE,

THARGEE I TR SR RS R SORREI SR avs

VERTERTRAIN, Y VONBEASTINEOGVMNCRISEINEIRINDESINE, VINORELBINE,
VOROZOLE and ZEVALIN.

The anti-cancer agents mentioned herein above as combination partners of the
(E)-N-(2-amino-phenyl}-3-{1-[4~(1-methyl-1H-pyrazol-4-yl}-benzenesulfonyl}-1H-

pyrrol-3-yl}-acrylamide salts according to this invention are meant to include
pharmaceutically acceptable derivatives thereof, such as e.g. their

pharmaceutically acceptable salts.

The person skilled in the art is aware on the base of his/fher expert knowledge of
the kind, total daily dosage(s) and administration form(s) of the additional
therapeutic agent(s) coadministered. Said total daily dosage(s) can vary within a

wide range.
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(such as e.g. as conbined unit dosage forns, as _
separate unit dosage forns, as adjacent discrete unit

waelewagestnrns, as fixed or non-fixed conbi nat i PCTIHEPRS9/052859

kit-of parts or as adm xtures)séwi th one or nore
standard therapeutics, in particular, artknown

Ir?ﬁltaicﬂ?lﬁgq ?@ﬁﬁ?m&&ﬁ%ﬁﬂ?ﬁﬂ%ﬁgﬁoﬁwé f&%télgr gﬁéracteristics or

-cancer ag

pmwses rtrfnm?mnmbsabrmnﬁlonbd atiuve, Qb@ngEX-ﬁ\l (z-hmnm-phenpl) 3-{1-[4-(1-
tes t tion risin

B SRS LT A" ™ o

a&c@rgi/?igg% ﬁh‘f gfés%ggg\gngéﬁ{rﬁakﬁﬁ( égrrﬁﬁéﬂé}‘éd I combination therapy

separatalilsegughlialbe whuitan:@ustyl toacwrozrtlyngr ¢roohblogically staggered

ention, and a s d actlv i ngredi ent,
(BHE b0 e brmiini s P ps seperats Siitbsrgedorms, as
a@jAcant diseraw upi dosE88 $6m A AR Mixe SSHCRo R $ixEd %onﬂi"ﬁatﬁfns as kit-of-
nore of those nentioned herein above, for separ at e,

Pty aeasi admixiiras) Vih oseser wore gtar@ard frerapeutics, in pamcular art-

A T N NRTT e -

adérds), euoh e @i At bthos@efsHtidngd dbevehi s i nvention may
be present as a fixed conbinati on, a non-fixed

conmbi nation or a kit-of-parts. "fi xed conbi nation"

I-nitﬁxsd&frlt&ﬁdtf%?r%sﬁﬂfrﬂbgﬁidrpﬁrt Fﬁﬁét%sgg @ﬁhgzngh&’?tcompnsmg

tive 1 ngredi and the sai d secon
a ifingfr activeningesdiept; asitioh i @gdehﬁromaﬂ (EM @mammsﬁgﬁylpﬁ -{1-[4-(1-

le e t One e of a
el P iiaro 4D eePRaa N T YR AHamids enls according
toltAR iRddidlidd, &l active ingredient and the said second
active | ngredl ent are present in adm xture for
a senond acthva ingrddient, swhiahiiom} lsast lonesart+knawhostantartdi terapeutic,
Anot her_exa i nat,i on

fop b e B BB o nt oo BT AT ACGh &5ea o, @ more of those

meatibrye] h@;@r@gb@m and the said second active
i ngredi ent are present in one unit without being in

foadheipRialee Sﬁquanﬂaiosmdtarwou% cdetument as chrarmidyioallyi sﬁaggered

B N g IO I R

unit. One exanple of a "kit-of-parts” is a combination
wherein the said first active ingredient and the said
The domy “sembinationgrasgpeting de dhjsr byentior gpay &reepyesenteas a fixed

c&ﬂﬁﬂgf@gtasn&fa kD ¢ ?qur?e(tzoﬁ]lat;rlasﬁefﬁy ggﬁ admi ni st ered

separat ély, sequen ously,

A “fixed combination” is defined as a combination wherein the said first active
ingredient and the said second active ingredient are present together in one unit
dosage or in a single entity. One example of a “fixed combination” is a
pharmaceutical composition wherein the said first active ingredient and the said
second active ingredient are present in admixture for simultaneous administration,
such as in a formulation. Ancther example of a “fixed combination” is a
pharmaceutical combination wherein the said first active ingredient and the said

second active ingredient are present in one unit without being in admixture.
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concurrently or chronol ogically staggered. The present
invention further relates to a pharnmaceuti cal
W@ wposisei on conprising a first active ingredi BCL/EP2009/052859
which is at | east one - 57 -
{E)-N-(2-am no-phenyl )-3-{1-[4-(1- nmethyl-1
ATREYEBaREn S B S A Linkion g sl it gotve moredin
amad\tes tsiaith scaonld actiee dngreaitdnitvarei prgsedi énmorehihah dise ainit. One
| east ane_art-known anti-cancer agent, such

eXBPIgOf o - QPO I8 Sveafp PBAERN MEEERIR the Gl %Eﬁ‘i gotlve ingredient
al‘itpfﬁéjgéildl SecofdPRALEBGGEbIrR Y _pgﬁ%’%‘?wgits%ﬁ%feat&@ggg@rco?ﬁponents of

di luent, for separate, sequenti tan
theokitwiparts oraycbeoadhinjseatd ysepaaafebr, esequemtially, simultaneously,

t herapy, sugh as e. i,n_therapy of diseases
CQUELITSLY & CBIorSIRdieAlINAR99F e | nhi bi tion of hi stone

deacetyl ases, particularly (hyper)proliferative

di seases and/or disorders responsive to induction of
Theorasest investien further rglatemip @phamaaceulicskbeayaposition comprising

2 SRR Rkt wikh ip &1 85 bnd S EL b AR R RRR Ry Fa-(1-14-1-
métraeasesyrdesicd-ybeaskreavsulioHys- 1H-pgRBI-3yivanliadilde salt according

further relates to a conbi nati on product conpri sing
toghis igyentiogs @ngne

a §Eeay 5%?\%2&19&) _Qr?thh]ch?’l'qu]fP%aﬁé} Fajlwe %‘?{-Mw& anti-cancer agent, such

pyraz bénzenes

aste gy bnelor 3ngrelefabose ArEntiensdhkrels abodé rend, @ptibhally,
[ Eventi on, f&mﬂ ated with gﬁpcpar nmaceutical |y
2 pReepRchiiea EF‘FeéftaBire @riefeRtdiUgAl b.) at |east one
rdos =€an 1€ :
o kRN Bl RIRRLg, U TS8R Saggore
ugEhr necanyt, isuehl as acr aptierbpy oddiseases resihdnsive or Shesitive to the

inBERER O bt emRaerer ntatedy dhhelintolioftiBalisdanes andor
didbidehs P@sﬁg&ﬁb‘tb“iﬁ@a@tlﬂn%dﬂb%‘ﬂdéié,'é’uchlas é@‘l Ghy of those diseases

- met hyl yrazol - 4-yi)-benzenesul fonyl ] -] ‘
meinfignedd| hareyn,) liker yemgnd eors analignardr dienglasia, t lespecially  cancer,

oGRS SRR AL gyl o cor

i ngredient, which is an art-known anti-cancer agent,
such as one of those nentioned above, and a o
Tih aressotinveptien jurthardpledes o & apmpkation mpdueirmompring

a3 rnofan c oS SEd e B B3R Bl sk pyrazol 4w
beradethesuforpdrpripse®-Bngl-atgtdnoids feat | dccongiagi Mo  this  invention
fotrrlljls{a?gc}/ Witg'ag;')hatr?naceuﬁcaliy acceptable carrier or diluent, and

b.) at least one art-known anti-cancer agent, such as e.g. one or more of those
mentioned herein above, formulated with a pharmaceutically acceptable carrier or

diluent.

The present invention further relates to a kit-of-parts comprising a preparation of a
first active ingredient, which is a (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-
pyrazol-4-yl)-benzenesulfonyll-1H-pyrrol-3-yi}-acrylamide salt according to this

invention, and a pharmaceutically acceptable carrier or diluent; a preparation of a
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treat di seases responsive or sensitive to the
i nhibition of histone deacetyl ases, such as e.g.
w@edobalzae2 neopl asi a or di seases different to ceCT/EPZNI/052859
neopl asi a as indi cated aboveBS8particul arly cancer,
such as e.g. any of those cancer diseases descri bed
sERPMCactiVB andYeBRiL wh!ﬂ:ﬁqgtané\jtkaé\FvHeefnti@érﬁ?e‘?%gbﬂt,%uch as one of
conbi ned preparation conprising at |east one

thpeg meritioned aboysheand 3 -hafrmapauijcelyetchgptable carrier or diluent; for
- |-4-yi)-h [ fonyl ]: _ '
sikiPEDRES. hrilrell AEAIRRIAL S5HA s orshiprglopisally steggered use in

therusNtOSramg, sdidl BaSbnPhicedhdtABIONATOF 1t ARRLeIn BERADY, e.g. to
for sinmultaneous, concurrent, sequential or separate
trepindlinpasesaresionsive phisensifuadetthednhibiionppe fisiene deacetylases,
I avent | e f.es. .t [ Lons :
U S8 b oeiepCheofiafinchy FofBER ARELANlg opfiver neoplasia as
indicatedd abgvé, opartieulprie semicer, st &9 . fashnof hhssorancer diseases
deacetyl ases inhibitory activity. Also in this
desSHREE@PENe- t he present invention further relates to
conbi nati ons, conpositions, formul ati ons, preparations
or kits according to the present invention having
Thenpresghy peehpo Furtreratiates tonal combaeapprepasatiomdiornpriging at least
act i yi In.additio resent  j.nventio rther
ol AN B RS PREBN -1 BT Rt HESRBr oy Bibenzenestifony -
1HSFBRY- I SGIRASE CSNOASENRIRY t& NS hld¥RidrP ahBeat least one art-
fﬁﬁibin@%ég? hi stone deacetyl ases, such as e.g. those
knesvn iaotiecineigo\agensd. igr gimpiengqusy| ¢dnausteint.e sediserdiseor separate
nd/ or .di sorders responsive to induction of apoptosis,
3@Tﬁ%ﬁé§98er, in a patient conprising admnistering a
conbi nati on, conposition, fornulation, preparation or
kit as described herein to said patient in need o
Int HBise sonnegficiuiditie opresent ivesken fusient relatesurte hepmbinations,
: : .eat i ng..di eSPoNSi : .
odiib@fidhs. o dn BN rrkalipRt o &S hRERTRD (FHROBREYR: invention
haléag Bisydrasésacatyabefhibipry aeidigr, in a patient
conprising adm nistering in conbination therapy
separ at el y, si nul t aneously, concurrently, sequentially
h : y . y : _
AR e R PeE o 1L PR TPl B [ tcP Folrthations.
campbsifions; dotmdations) pesarsiions onwkits hccantding wetheapresent invention

h&%@%&-@pf@r&?‘ Eijég%/l@)ﬁfg%%% ; 4t$s:.li§ ianEutc?rYgl éc]ﬂivity. |
H pyrrol -3-yl}-acrylam de salt according to this

i nvention and a pharnaceutically acceptable carrier or
Indatdidinon, thexdoresent invention further relates to a method for treating in

combination therapy diseases responsive or sensitive to the inhibition of histone
deacetylases, such as e.g. those mentioned above, e.g. (hyper)proliferative
diseases and/or disorders responsive to induction of apoptosis, like cancer, in a
patient comprising administering a combination, composition, formulation,

preparation or kit as described herein to said patient in need thereof.

In addition, the present invention further relates to a method for treating diseases
responsive or sensitive to the inhibition of histone deacetylases, such as e.g.

cancer, in a patient comprising administering in combination therapy separately,
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pharmaceutically active and therapeutically effective
and tol erabl e anount of one or nore art-known
w@niovAcArrer agents, such as e.g. one or nore PET/EPIISE052859
mentioned herein, to said pabBent in need thereof. In
further addition, the present invention relates to a
; f pr Oy ] '
SFEAaRENRY | FaRa T SETTA Cor R AORGIBY  staggered =
pfnaarer;:m:estwmiyt eclivedacti meraﬁemlpalﬂy eﬁestives aol taéerablp. amount of a

beni nt n asl a . er, ,
ol ey s o, ixtuds Camntises 4EEREEERna-phame)-a-01-14-1-
mBeHyRH P{»p*rﬁzél -Pgh ltﬁiﬂzeﬁ@ﬁ@lfdr@l]mﬁ BYrbPastieddrPamide salt according
separ at e si il t aneously, "concuirently, sequentially
toothig hnmcmgua@dl Ry pbarmerpauidaliyo asaeptaple icarrieri ar ridlgent, and a

pltaar}terrgfc%kg;? E_yaeﬁ ﬁgat %rhcéﬂ'lﬁr?p%t?ttcﬁ'ﬁ(:t ' etl\%&?gﬁg L{oﬁlara% amous“?‘t of one

orlirhcmér athtno%méntbmemeggéﬁtgmshbh las e.g. one or more of those
g@rrol 3-yl}-acrylam de salt according to the
mepdaraest heiip e isgidl Palintidmnaesiharest at | east one

second active conmpound, said at | east one second

active conpound being a standard therapeutic agent,
Inp&nrtheru Iaaldltiy)nat thiee msmemehmhm oastatent to- cannethoalgdort ireating,
such as e.g. one or ﬁa’o rt hose chermtherapeutl

PeXPRdg SB%C?me@‘)%WQ caffe@erhgierative ndissasgshaneior, éjsorders
reéé@ﬁré&l/é‘ b H?&HBH@fsaggf#p%ﬁuﬁ dédcfhsé t@‘qt :rlla\égaq}ﬁﬂpﬂ'% n%ﬂfjneopfasna

second active resu er ape
e.gf fcaoter, Iprartaem!aﬂ;arartyeof dhdse icancet IuiEemsesenmenththewn in a
tes to. a met r.treating, ,prevent.i

ol ERmishd reRanIsir cesndgtetl) cullsandodiiy, concurrentl,

séﬂ@‘h’hgﬁ’kj ézé %@“gﬂ@olbr@'ldé%rts@agg&é(@ td Qﬁldcﬁa’@ﬂﬁ’m RSdPthe¥dddhan amount

. nant neopl asi a, ancer
Ofparftl’ﬁ't atlivg gomppuot!, whice ix @n(ﬁ)rNdZﬁa@es%ﬁM)r%ﬁeH@-(‘i -methyl-

103 s DBl g VR B R B C T Bl B apporcing to the

pradght ineantidr &irllr &5 afountvEat leaBt bk bBednd BtiRieeSorhfolif® said at
use of a conposition, conbination, fornulation,

iepstewr aecun aptive; Qorafé@mcﬂbeiggtaostanﬁ@rdu theeanausis agent marticularly
at“Pe%% %%‘e“é&}&fomﬁ@ﬂﬂ%é%@#ta Bt <! ct%d%g gS WS 8p rﬁm% of those

comrercl al or ame treat I ng

crmrﬁwmetapmt:coranalrr&targvtabengcdlaaﬁa:easer eSPars| v:eercironed herein,
sensitive to the inhibition of histon IT‘Fgeacet ses,

WB%F@M BParMPUNs! e dkgogohint SMRRLING a1t Sad Fpcaad active
confoutPRis ifla HIBHHABLAREEP! asi & parttoul arly

resent i nvention further relates to a
connerC|aI package conpr|5|ng one or

In yet further addition, the present invention relates to a method for treating,
preventing or ameliorating (hyper)proliferative diseases and/or disorders
responsive to induction of apoptosis, such as e.g. benign or malignant neoplasia,
e.g. cancer, particularly any of those cancer diseases mentioned herein, in a

patient comprising administering a combination according to the present invention.

In addition, the present invention further relates to the use of a composition,
combination, formulation, preparation or kit according to this invention in the

manufacture of a pharmaceutical product, such as e.g. a commercial package ora
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nore (E)-N-(2-am no-phenyl)-3-{1-[4-{1 -nethyl -
H pyrazol - 4-yl ) ~benzenesul f onyl | -

wdakbopsrased ~3-yi }-acryl am de salts of the presePCT/EP2009/052859
i nvention together with inst6lcti ons for sinultaneous,
concurrent, sequential or separate use with one or

m%fs%n@?ﬁ”%rh?fe%ﬂﬁgt ipgna\zﬂﬂg@r 6@5&?&“0?&’(&@' fd'l&ases responsive or

anti-cancer agent
saraithvieo e dhé einbibitiorTloé tpstesendeaaatyiaﬁe&npérdllcuiaelv those diseases

mrgglig?%iat s B%r%ﬁ%@@%%r ¢ aé agﬁg %ﬁgﬁg r%%cl)q %i?iﬁ%{%}cu%rly cancer.
-met hyl -1 H pyrazol -4- yl)-benzenesul fonyl]-1

H pyrrol -3-y!}-acrylam de salts of the present
Thm@&ﬁarﬁmmt@on‘er’c et reletesrigra dommercia pabikagencomprising one or

mofe (AR AT B or B e ESERE R R -ERosurronyi

1Hw;@l~31w}tgaﬁrlama@|§altg ¢ithé raseRrnagaiinstogetitdt With instructions
any of those nentioned herein. The present

fof reMiIPOROWSr CRBRUTENaiESIeRial SonsRIaERls Usckdeone or more
c/RAnpRoF; il 68 SHRIRC PRARELS SgBRE Fuch B, any of

thoeamaietetd dreeein, t ogether with instructions for
si mul t aneous, concurrent, sequential or separate use
with one or nore (E)-N-(2-am no-phenyl)-3-{1-[4-{1-

Tﬁ@t ﬁé‘seﬁt '"'ﬁ{?ér‘itﬂﬁplf“uﬁhé“ =Rg8 ef&esa“'(f,d?ﬂﬁe}méi pah:kage consisting

ol -3-yl}-acryla esatsacc ing to

esme@i;aim of apemrirore (E])d\l{(ﬁfamﬂotprmmg) EpinEi-(latriedmd; 1 H-pyrazol-4-

P RER A0 Ry B Pl A Ele bl B NG coreant Jhegtion as

sdE@'&tl@Vﬁ@ré@i@nMd &thgP Wzﬂ?hHﬁﬁJd{Bhg fotﬂaﬁinﬁﬂt%n%uéh%oncurrent
E)-N-(2-am no-phenyl)-3-{ 1-[4-(1- et hyl

smaq@yabz)olsapayat)e beaz\emsma onymprel che_motherapeu?:c and/or target

st A b igRs PSRRI oD% e N TRRS ihroRgbitictein

anti-cancer agents nentioned. The first and second
active ingredient of a conbination or kit-of-parts
Tléﬁ:@ﬁ%ﬁnﬁg’“@cﬁ't'@ﬁif§“hﬁﬂ/é&i@@§ﬁ°tﬁi?°@@%ﬁ@bPé@'@ﬁ%comprlsmg one or

Y
PRS00 o sloEPSRLEIIS i Such g5 2. any
ofsthosed hagrtioned Heeeine tugetther \withp arsaetions fdnrsimoltaxmaml chncurrent,

st aggered use in conbination therap or_ packaged and
w@%gﬁ't BH SERgEAtA IS Witklepae a%remee‘ﬁyﬁéh (2 BfnGaBheny -3-{1-[4-(1-

Hpiaﬁy Eolp@gg Hé?{zeﬁbgﬂdt]&n%ﬂ gyrr(%f—)?‘&ﬂré %‘ere ! use salts

se uenti-a rate or c
agaording to the present invention.

The compositions, combinations, preparations, formulations, kits or packages
mentioned in the context of the combination therapy according to this invention
may also include more than one of the (E)-N-(2-amino-phenyl}-3-{1-[4-(1-methyl-
1H-pyrazol-4-yl}-benzenesulfonyl}-1H-pyrrol-3-yl}-acrylamide salts according to
this invention and/or more than one of the art-known anti-cancer agents

mentioned.
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conmbi nation therapy. The type of pharnmaceuti cal

formul ation of the first and second active ingredient
w@boo/1easebi nati on or kit-of-parts accordi ng t oPCTIER2009/052859

invention can be simlar, i-81-both ingredients are

formul ated in separate tablets or capsules, or can be

oy e e Lt Zo . .
Tr?%fl%ng%ﬂg uscerc];bgg agfigé.a ﬁﬁg&%@% Igt/ é c?@xga}ﬁml enlbt anngf PhH8¥ccording to
thisoinwehidrechag e pluvidedoas sapanate familildtioasdi.eeindependently of one

anglehie SN 2% SbFRILIN HBLaNGIoGeTIo0 o PEiRALS: Geauential,

sePateosP Eﬁ@ﬂoﬁ@cai@%@?é@d" 0Se % dohbBina§P Etﬁ’érﬁ?y;t 8r packaged
this invention nmay together conprise a therapeutically

araf fpresented aingetherf ag  sérarate ommenents aihg| exmbingtion pack for
.anﬁl ioration of atrdi sease res ontsi ve, or s1ensi Pi 4 t he d ,
SIMYAPBELYS FORFURPUL SRAVUGAIRLISHRLRELT Wipolggicady plagyered use in
caigipation tHatgp@f those di seases nentioned herein, e.g.

beni gn or malignant neopl asia, particularly cancer,

i ke any one of those cancer diseases nentioned

i_n i.tlon, . ' L .
T(?%y_%ﬁ_ ?fzdrgb&]ﬂl%%bghcgﬂ }}‘Pgrﬁ@a?cin f)ml'telfzr% FH?,F_efO”d active ingredient of
a dombigatin dr Kit)of-paeezaesesding aoyth]s thvention can be similar, i.e. both
. Hpyrrol -3-yl }-acrdyil am de salts according to the

C

ing g are j@miylgiediinsaparsiedablets Pheanies, @ can be different, i.e.
SLg%giit {q?g(%l%ﬁ{é SARMiSERonClorrRNGREh 49 .47 bR8T active ingredient is
fofrallahed %%ainblm-cphmgdu)e anfi lthpdethér e fdrypiuldied for e.g. intravenous
razol -4-yl)- benzenesul fonyl]-1
acﬁr@ﬁjﬁtp@png_w }-acryl ani de salts according to the
present invention can be used in conbination with
radi ation therapy, in particular in sensitization of

Therareountat dlethe frsivandssecanddactive dagrediants tdfethepgombinations,
S3RLRRLY o8, ggeording, Lo Lhls. T AVENEL on 80" SEIRL: (Srfbrse ¢
thé@péﬂtiégﬂﬁgﬁ@gh@h@ﬂﬁhht #ride Eréa{rﬂeqt?bl‘bdhyﬂaxis or amelioration of a

Hpyrazol-4-y!)- benzenesul fonyl]-1
dippase respoBsiyklorsangitivaithe irfibitios of Aisteneidagcelylasapssuch as, for

oS 93, A phBE RO BBEL B Bl A Witgnan

nétisiasianpaiticoRel envter) ehany met ubtrsentareeaaiisesses mentioned
i ngredients as discrete separate dosage forns

herigbh- fi xed combi nation). In case of a nedicanent pack
conprising the two or nore active ingredients, the
active ingredients are preferably packed into buster

Incar aldditidvi,ch taee S} NE@-Borino4pbeoyl)-8e1edn(imatiot-1H-pyrazol-4-yl)-

benzenesulfonyll-1H-pyrrol-3-yl}-acrylamide salis according to the present

invention can be used in the pre- or post-surgical treatment of cancer.,

[n further addition, the (E)-N-(2-amino-phenyl}-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-
benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts according to the present
invention can be used in combination with radiation therapy, in particular in

sensitization of cancer patients towards standard radiation therapy.
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Each blister card preferably contains the nedi canents
to be taken on one day of treatnent. If the
wore@oamsent s are to be taken at different ti neRCDEPIIAY)52859
t he nmedi canents can be dispef2d in different sections
on the blister card according to the different ranges

Aqo&ﬁblﬁ%@rpgc&?&ﬁ: td"’mlyh\];é?ﬁog%nc?é?@f‘ﬁ a%@mﬁ@mﬁ@n comprising

or “exanpl norning and eveni ng or nor
bathdday at’mb eveni r(&)) -N- (I‘Z}enmhcn-ghemylbav{ﬂt[ﬂe(s‘; rhethyt—rhbl pyrazol-4-yl}-

e enga Y sl Mo dnaae s it elln Ao g iy Big ivention and

thki SBSr @ctld@)‘c\ntﬂ_é%dé?rééé#ﬁ(st) ife$ fikkd débfn@h@tso@f(fsk‘@dl rLﬁ‘ﬁ dosage
aiso put on the blister in'a clearly visible way.

forms),adrs® Ipedicaniest psickcenmprsing dne dwanpi e1are amweclag@%ents as

od in Lch th nt,s areto
oI rep el Hiitede bR eOR TR eliob Gt I fliay & Hhedicament
pddRPESPOASING Nl tie Pfmbhe ablives itdreaidints, adatthe Irigiedients are
of day are then identified in chronol ogical sequence

preferebly Packed o bistar camswhichiare suiied folymprawieg compliance.
together at a particular time of day are placed
together at the appropriate tine on the blister card,
Emiebﬁtabbardapm%rabw chritimscthe apaditamahtsoiu bg takemob @ne day of
pushﬁd out . the Dblister ea3|ll(%/l_,b anél havi

B HiameBs 2 e de gt rgnes ‘of day, the

?gcéklfémé g?nrﬁ‘ %%c%ﬁ%c%%d) @Srb_l%r‘_%rﬂ%&roné cﬁ'ﬁﬂe Bister card according to

thHiffsneak dngésyof)timbs ok dapg st Whoshyihe- medlcaments are to be taken (for

AP o1 S5 VR 57 oA G HER AT SRk e blster
céﬂitt&nﬁﬁ the AnéediesmbARRiEhe RSKEE RTINS 0ARA %artlcular tlrz;]'le of day are

t ol uenesui fonat e and 2- napht hal enesul f onat e.
ac(ceynmp@atednn ribe prepsttivesapge -dfdintas ohdanyThe var[ous times of day

arhy B Ko 8a2GrRd ar FRATRE ekl Pisile sy, s also possivl, o

cARFSOEF BRampleClodhlichtd 8 petisd RolWwiewr tPkiredieamehis are to be taken,
characterized by the powder X-ray diffraction peaks,

for asemig@lengfating thvtmesm ted to: 3.9, 16.4 and 16.9 0.1
{2Q. 3. The (E)-N(2-am no-phenyl)-3-{1-[4-(1
-methyl -1 H pyrazol -4-yl)- benzenesul fonyl]-1

The @ity séetdngl hagceyleaghtiendéing oétﬁmbl@stér cérdd iagid| thetiatess of day
salt according toclaiml1 inits hic form A,

ar@ﬁaeaedegﬁﬁf@@dn BOranogieAldeAUSKOsRIN fglisr el a kon peaks,
including but not limted to: 16.0, 22.7 and 25.1 0.1

(2Q

Medicarﬁents which must be taken together at a particular time of day are placed
together at the appropriate time on the blister card, preferably a narrow distance
apart, allowing them to be pushed out of the blister easily, and having the effect

that removal of the dosage form from the blister is not forgotten.
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4. The (E)-N-(2-am no-phenyl)-3-{1 -[4-{1 -nethyl -
H pyrazol -4-yl)- benzenesul fonyl]-1
woR@yniask2 3-y[ } - acryl am de benzenesul f onat e saPCT/EP2009/052859
according to claim1 in its polynorphic formA,
characterized by the powder X-ray diffraction peaks,
including but not limted to: 19.1 , 20.4 and 22.7
0.1 (2QQ . 5. The (E)-N-(2-am no-phenyl)-3-{1-[4-{1
-nmethyl -1 H-pyrazol -4-yl)- benzenesul fonyl]-1
H-pyrrol -3-yl}-acryl am de tol uenesui fonate salt
according to claim1l in any %g the foll ow ng
pol ynor phi ¢ forms: pol ynorphi'€ form A, characterized
by the powder X-ray diffraction peaks, including but
not limted to: 7.0, 19.6 &ldiM®.9 0.1 (2Q;
pol ynorphic form B, characterized by the powder X-ray
diffracti on peaks, including but not limted to: 18.1
, 2 & -aino- I i)
1 Clc hérséct er E?\} ar%u# E)ﬁQMP@ {¥'I§AP'F13&P P?yﬂ‘?yé%z"de“aﬂ
bénmeinediulignyi) ut Hmrroli-Bml} ad"ytemnlde s@lecldd froamtthe2froBp cOndisting of

RO S DB B SEERERS: T B RGS Tt SrATONER € B 1 ot
bér?ze%es&lﬁar?até%lu%%e@u!f@néte%@-naﬂ@ﬂhﬁ@%@hﬁ@nét@r m E,

characterized by the powder X-ray diffraction peaks,
including but not limted to: 6. 9 13 0 and 19.8 0.1

252 el P el A bt T adadiar 8" 0!

b&z%ne%@!f&wﬂnﬂﬂﬁ@rr@lu‘& - écr@l%%@ie nﬁ@chﬁﬁ@t.:lﬁiﬁa@e Gak @bcordlng to
Glcharacteri ze t he powder X- ra[\)/ diffracti on peaks,
i

claine M udits @ob@nor@btc fiormiA, e@atF@CteGZ@ theppawdenl-ray dffraction

PR LR Rl {38, B P oA OB P LA o
Iimtedto 6.7, 19.5 and 19.8 01(2Q) 6. The
2-ani no- pt

B4 by 5 G LD 3P TuEBARilH Sy -foaiyTH-pyrazol-d-yly

' - I f
oo O AT e A R Bl s
aquoirging te klatmf oimits peighnpmpinip fieren Apcinandeirizet dryatbie qrowakat X-ray

diﬁ\glﬁcttigﬁm%lggg,eipgf(dm%bu rgt[g%ﬁt%zéotggp %8%2? {]r%gg.i{lngo.b!u{“ze).
pol ynmor phic form A+B, characteri zed by the powder

X-ray diffraction peaks,
4, The (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyi-1H-pyrazol-4-yl)-

benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide benzenesulfonate salt according to
claim 1 in its polymorphic form A, characterized by the powder X-ray diffraction
peaks, including but not limited to: 19.1, 20.4 and 22.7 + 0.1 (°28).

5. The (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-
benzenesulfonyl]-1H-pyrrol-3-yi}-acrylamide toluenesulfonate salt according to
claim 1 in any of the following polymorphic forms:

polymorphic form A, characterized by the powder X-ray diffraction peaks, including
but not limited to: 7.0, 19.6 and 19.9 £ 0.1 (°28);

polymorphic form B, characterized by the powder X-ray diffraction peaks, including
but not limited to: 18.1, 21.2 and 22.9 + 0.1 (°26);
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including but not limted to: 4.7, 6.8 and 18.5 0.1

(2Q ; and polynorphic formC, characterized by the
w@owdar2sX2 ray diffraction peaks, including butP@DEP2009/052859

l[imted to: 5.8, 17.3 and 22.9 0.1 (2Q . 7. The

(E)-N-(2-am no- phenyl)-3-{1- g4 (1- et hyH

H pyrazol - 4-yl)- benzenesul f 8yl ]-1

p@v&pwqfqrﬁ 6} P@é:r%i%{zege%@' tp?)@?&%%%faygf? tﬁﬁ%éfgﬁgn@@&selncludmg
lj'gr*’rﬁ)t ﬁmemg%@nwermw@ﬁcg Q/F?ﬂ (1-methyl -

pyrazol benzenesul
pdlymprptod chrryD} ehanajctmmeddaysthbtmmaiemd(r-meftamt[anpaaﬂ(s including

clains.l to for in tr i.ng, preventing or
butRat {igYited tﬂg Eyj%f?fgigrs @2@ ht neopl asia, such
pcﬂ%m@r&[c fHRFE! learaEﬁ#;zed by the fowder X-ray diffraction peaks, including
am no- phen {y nmet hyl - 1

bwaprmt.{mt@ﬂ 19- §.0) 1 S&am‘e ﬂ]%éﬁut ﬂdn& Pr1

ey RO i b oNE Pk Byt pPuBEr Ry Ay iy @R belks inoluding

buitg R GRfiteveo 05 3580 &hd €860+ DNhi°hey);i on of hi stone
deacet yl ase activity. 10. A phar maceuti cal conposition

p@mﬁgml‘gtp ﬁg Nhise CHAr rgeglfbyti]ﬁ!@ ROy qq_){ ay diffraction peaks, including
o @ AR ! éB’ 1h:2 and 20 h £ BE f?é&%ﬂdpyr fol -3-y1)-

pyrazo &IEh&201T o
p@lgzmxbtf;ﬂm; ﬂﬁ’msﬂl bbamwizéﬁr‘[g/ the pawdenX-rdyadiffeactiongeaks, including

oget h t omar rmaceuyti cal excipients,
b TR TA P 3r 19 PRSI 50T CBB-of ¢ he
(E)-N-(2- amno phenyl ) - 3{1 [4(1 net hyl - 1
H pyrazol - 4-yi )- benzenesul fonyl] -

6.H pyi{“heI(EBNy(IZ}arazmwblamgdedM[@-ﬂm&:yieﬁ Itepyrazcdyylpf

PSRBT CaM AGY SR R B e R G ePl gocording

togtg%ﬁchg? ;@?H{/@fm’éﬂfduemp@@@]@kﬁﬁmmwch as e.g.

pei@EnoNpHie farm ﬁ@BphbagaC)erizefibs{tkpe(ppwdeﬁ%gﬂy diffraction peaks,

inE’: Eﬁg?%ﬁlrgo%yﬁl’?eg B éﬁnqué&??g ébr%?% to any of

p@lymbiﬁh:é foren A+BO bhéﬁa@tmufmhur@mmerp@mymﬁmlbﬁqieaks

Mposi| tions fOI‘ treating di seases resgon& ve or

1n§|élﬁ1§"lgt butenat dmiiedi tei ¢i7of-Hent18toh8.WEZ bt%ﬂdase
pQH ko e G PP o, i
bueidtdinated tbeb By HI\B amdhd2@ + ilsOLBRr s responsive to

i nducti on of apoptosis, such as, for exanple, benign

or malignant neopl asia, e.qg.

7. The (E)-N-~(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-
‘benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts according to any of claims 1 to 7

for use in the treatment of diseases.

8. The (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-
benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts according to any of claims 1 to 6
for the use in treating, preventing or ameliorating benign and/or malignant

neoplasia, such as e.g. cancer.
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cancer, in a patient conprising adm nistering to said

patient a therapeutically effective and tol erable
waemani2sef a (E)- N-(2-am no-phenyl)-3-{1 PCT/EP2009/052859

-[4-(1-methyl -1 Hpyrazol - 4-yl)-benzenesul fonyl]-1

H pyrrol -3-yl}-acrylam de salt according to any of

claims 1 to 6. - 65 -

9. The (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-
benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts according to any of claims 1 to 6

for the use in treating diseases responsive or sensitive 1o inhibition of histone

deacetylase activity.

10. A pharmaceutical composition comprising one or more of the (E)-N-(2-
amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesulfonyl}-1 H-pyrrol-3-yl}-
acrylamide salts according to any of claims 1 to 6 together with customary

pharmaceutical excipients, diluents and/or carriers.

11.  Use of the (E)-N-(2-amino-phenyl}-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-
benzenesulionyl]-1H-pyrrol-3-yl}-acrylamide salts according to any of claims 1to 6
for the manufacture of pharmaceutical compositions for treating, preventing or

ameliorating benign and/or malignant necplasia, such as e.g. cancer.

12.  Use of the (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyi-1H-pyrazol-4-yl)-
benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts according to any of claims 1o 6
for the manufacture of pharmaceutical compositions for treating diseases

responsive or sensitive to inhibition of histone deacetylase activity.

13. A method for treating, preventing or ameliorating hyperproliferative
diseases of benign or malignant behaviour and/or disorders responsive to
induction of apoptosis, such as, for example, benign or malignant neoplasia, e.g.
cancer, in a patient comprising administering to said patient a therapeutically
effective and tolerable amount of a (E)-N-{2-amino-phenyl)-3-{1-[4-(1-methyl-1H-
pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salt according to any of
claims 1 o 6.



