WO 2009/112522PCT/EP2009/052859 - 1 -
(E)-N-(2-Amino-phenyl)-3-{114-(1-methyl4H-pyrazol-4-y1)-benzenesulfonyl]- =
1H-pyrrol-3-y1}- larnide salts 5 Field of application of the invention The.invention relates to
(E)-N-(2-am?ﬁ(é-%ﬁ%yﬁg2 -3-(1-[4-(1-methyl-1H-pyrazol-411)- Lt
benzenesulfonyl1]-1H-pyrrol-3-y1}-acrylamide salts, which are used in the pharmaceutical industry for
the production of pharmaceutical compositions. 10 Technical background Transcriptional regulation in
cells is a complex biological process. One basic principle is regulation by posttranslational modification
of histone proteins, namely histone proteins H2A/B;12-13 and I-14 forming the octameric histone core
complex. These complex N-terminal modifications at lysine residues by acetylation or 15 methylation

and at seringuERSSR AN RLARBROI RN EPNHIUIR P9 BB saLplicdelisiana. sergiSuan & Bl

Nature 403, 41-45, 2000). In"a simple model, acetylation of positively charged lysine residues
decreases afiytoidouticasndaarsiaisBie, which now becomes accessible for the entry of
transcription factors. 20Histone acetylation and deacetylation is catalysed by histone
acetyltransferases (HATS) and histone deacetylases (HDACs). HDACs are associated with
transcriptional repressor complexes, switching chromatin to a transcriptionally inactive, silent structure
(Marks et al FuatLief GapiteatRay df, the4idRhiRilp1). The opposite holds true for HATs which are

associated with transgriptional activator.25.complexes. Three dif f ave been
described S\gffger,'%‘g%ﬂ%ﬁ‘g%@é%@@%‘@?é%ﬂﬁﬁﬁ ¥ hg%étégﬁfﬁ?ﬁw@ﬁﬁaggaﬁe%g jﬁ > nucleus
and sensitivésonendstifititylfidimyTrtRodisamviamsa), stliss [I\WHDAC &g 9uaey with Mie
120-130kD L] I ' lagiies) whi ite distinct by their NAD+
dependenc?/zg{r% %%?ngl}%%ﬁgogﬁé&fé%ﬁlﬁ %%O%%ﬂ%em.l 3%%?%%%%%&%Khochbin et al.
Curr Opin Gen Dev 11, 162-166, 2001; Verdin et al. Trends Gen 19, 286-293, 2003). HDAC 11 with Mr
= 39kDgy WQ L0006k} 2rrdRfFoliffeP 2009/052859 - 2 - was cloned recently and displayed homology to
class | and Il Tamily members (Gaq et al. J Bid | Chem 27 ,257,%5-257?5, 2002). HATs and HDACs
exist in largel CBRSGIBHRNE] gEaRRIalRM (FPaRrElRpoR ARIBPISHd HRIRIAA FIRERS indMisHB5 % hle et al.

Mol Cell 9, 46ridéip?d e SuERSING piuAbiatb R raballigenes sfrhistone proteins, namely
' histone proteins H2A/B, H3 and H4 forming the octameric histone core complex.

These complex N-terminal modifications at lysine residues by acetylation or
15 methylation and at serine residues by phosphorylation constitute part of the so
called “histone code” (Strahl & Ellis, Nature 403, 41-45, 2000). In a simple model,
acetylation of positively charged lysine residues decreases affinity to negatively

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

20 Histone acetylation and deacetylation is catalysed by histone acetyliransferases
(HATs) and histone deacetylases (HDACs). HDACs are associaled with
transcriptional repressor complexes, switching chromatin to a transcriptionally
inactive, silent structure (Marks et al. Nature Cancer Rev 1, €94-202, 2001). The
opposite holds true for HATs which are associated with transcriptional activator

25 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 Il (HDAC 4-7, 9, 10) with
Mr = 120-130kDa and TSA sensitivity and class lll (Sir2 homologues) which are
quite distinct by their NAD" dependency and TSA insensitivity {Rujjter et al.

30 Biochem.dJ. 370, 737-749, 2003; Khochbin et al. Curr Opin Gen Dev 11, 162-168,
2001; Verdin et al. Trends Gen 19, 286-293, 2003). HDAC 11 with Mr = 38kDa



5 regulated by histone acetylation as estimated based on differential display analysis of 340 genes
and TSA as the reference HDI (von Lint et al. Gene Expression 5, 245-253, 1996). New studies with

SAHA in m%'&p%@yﬁl&@a cells showed that these transcriptional changgs;Gal ks askped into
distinct functional gene classes important for e.g. regulation of apoptosis or proliferation (Mitsiades et

al. Proc Natl 10Acad Sci 101, pp540, 2004). Substrates different to histone proteins exist. For HDACs

these includgAapparirtiondactorsatile Bd TEHEdY ehansronesdika HsRAQ Wehnsiane & Licht,
Cancer Cell 4, 13-18, 2003). Therefore the correct name for |-IDACs would beggine-specific protein

deacetylasetCAR & @b SilrbeBianb<e it 252 dARbitNN HRRDACS BR&XSIIR F9%chromatin
structure angdgeneisansediondit! atsespriotin fuoeiiamansdsiabiibrbisiregldaisng (Fateiteacetylation
in general. This function.of HDACS, | in acetylation might also heipportant for understanding of
immediate g&@frépgfﬁg%&%y%%ﬁﬁg{?@hh%iﬁ%wﬁyun (ia)? aal?} %néewﬁfgrggs%%ng,sﬁfg-%& 1996).
In this regartgriatedhbyrvieteed avetytaiiemis 26tanaddor bestéshoapifsoeidabdiskity@mpalgsimalignant cell
growth are o icular.i t i icaty ighli i histene
acetylation féf?éﬁc&é%% eg\r/]e oépi%ﬁ?rgeg%v%ggg gﬁ%ﬁ?ﬁl@ﬁmﬁr{&]{g@ E@:gggrm eégmskﬁ)%ﬁ(%g, 294-300,
25 2001; Matk§-86al. Nitre ’am sdrgies with S2AkY» i oodljirihssrainsea s&disehaned fhabtations of

the HAT CAMRLESRONSR QIS MAUHIAGHIC-RIOHRIGKS BB ARSOgIaiRE: Wit fsHinsteiB-daygisyndrome, a
cancer predisposition (Murata et al. Hum Mot Genet 10, 1071-1076 200]%, (iaberrant recruitment of

HDAC1 actiifPBrarhiRcaficaIdElpe Wé@@fé%%rﬂ@ﬁ%ﬁ@w&?ﬁ B8 e M L-retinoic
acid reggptopafysiemaengibitnesabd)at genet 18, 126-135, 1998), WO

2009/112522PCT/EP2009/052859 - 3 - (jii) aberrant recruitment. of actjyity by th
overexpress@H@&E@%rﬂéﬁﬁ‘ﬁ‘%oﬁHgé&éﬁs W%anfﬁﬁo%ﬁn%&ﬁuc%ééﬁciwg‘é%eZG, 4645-
4651, 1998)randdiipaity: (u}iabe enpEanth Bl & LaDihGrsctivity tijkeéspABILNBTOstosiof protein in
5acute myel ous leukem; : al A i
10860-1086@%39%’]%%%%\% %@%@Qﬁgﬁiﬁﬁgﬁgf ‘ﬁ%ﬁ% ?‘%@hﬁ/ﬁ%pcgééﬁ/%%@g to gene
silencing, a-dﬁﬁeﬁsaimiaﬂl@mifmtl{mﬁai@n@@@@i&ﬂ?%sf&ﬁn&ti@ﬁﬁ%@ﬁﬂ@i&@10§éh@%(ﬁiﬂd§6@1§,in mice
showed hal iriDird dadpicianag RNarHPRARRMERR ARGLRIRIMAS LRI RiALBRBM I glessIng

cyclin- dgpe inase inhibitors p21w2f1 and p27k1P1(La?ger et al. Embo .J. 21, 2672-_2581,
2002). Since1RiRIAIT furicstang 19teaiity iurghnbes BENGRLECRIVAST iMigRrEERh tRRal
component if afse el o erationasavellidatiahsiiih Adnsedaenenesk sRlsrxpeiiments in
Hela cells of immediate gene repression by treatment with HDis (von Lint et al. Gene
Expression 5, 245-253, 1996). In this regard, proteins involved in oncogenic
20 ftransformation, apoptosis regulstion and malignant cell growth are of particular

imporiance.

Different publications highlight the importance of histone acetylation for cancer
development (reviewed by Kramer et al. Trends Endocrin Metabol 12, 284-300,
25  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-Taybl syndrome, a cancer predisposition
{Murata et al. Hum Mol Genet 10, 1071-1076, 2001},
(if} aberrant recruitment of HDAC1 activiiy by transcription factors in acute
30 promyelocytic leukemia (APL) by the PML-retinoic acid receptor o fusion
gene (He &t al. Nat genet 18, 126-135, 1898},



15support this hypothesis (Glaser et al. 310, 529-536, 2003), (vi) HDAC2 is overexpressed in colon
carcinoma upon constitutive activation of the wnt/R-catenin/TCF signalling pathay by loss of functional
adenomato%%égﬂggﬁcoli (APC) protein as reported by Zhu et al. receptiyGaraRsas!l 5, 455-463,
2004). 20 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 p21wyi@il1, Cyblirrinttransiidmmeaimnod iobaClactviti i Bl byepedoadbedBiitiigpetdiandau (VHL)
tumor suppressor genes, which are 25 uprequl hereas_Bcl-XL,.hc ia-indugible factor
(HIF)1a, vascular eﬁ%oﬁﬁ%%?(é%%Wﬁn% ang%ro(%}%@%béwﬁ '%yﬁiﬁ / éé?égdé%v?vﬁﬁ%%%ég %%/?H DAC
inhibition (reviewed $§54 a9 eaidTirealtys Endocrin Metabol 12, 294-300, 2001). HDAC inhibitors

arrest cells ahel and G EMR RIRHELFYIRRNAASRIPIS JrRPARA CE#D Ao {gnDsPsipeptide

as an example (Sandor et al., British J 30 Cancer 83, 8 25, 2000). HDAC inhibitory compounds
induce 53 and caspaste I/ fiegpedide itdrspdAMhda e bing dhaogmbahdning Nat

Anti-angiogenic actiyjpysagglesesipedslsmagnicseshtipasslatad taslonmiregulaiiosn ohdEGF WO
2009/112522PCT/EP2009/052859 and HIFI a. In summary, H A?gfinhibition effe,fts tumor cells at
different molecular Ié%@%h@ﬁid@&%Ia?‘ﬁ%%in%a&’?gqgr BRAP 1MeERARgN BB ifnibitors
were found to inducgifishetgiatidffesentiction ansbgasiphars@esiatiteal activity might contribute to their
anti-cancer ciivity |, For example it was shown ecenélytg‘h tﬁ(?%%qylﬁgili%e é}%g QX mic acid
(SAHA) indtiy s diff 'a'lti(?r? of k%gé)g%"ga cer ggﬁeiinseg,we%(empgfﬁie y resyn%hes SO mlﬁ fat
membrame globule Farisiinn MEM@hbmyitkift gtebulegtowiniferdiipid Bunsteesting Cynlber Res. 61,
8492, 2001). 10 Thetg s Qrowiop sRUARANALRseieT of HOAS Inbibiersidineppatharapeutic as

well as target specific cancer drugs. For example, synergism was wn for SAHA with the kinase/cdk
inhibitor flavopiridol PAGHRREa2R102). L Biikernat 15 FawrucHizbydiBs by maavsaneatcale ber-abl

kinase inhibitor Glivec ia GIWad% cels{NimmanaapbbainanesdRes: 63 Bhafidaln 2303), for
SAHA and Trichostatin A (TSA) with etoposide (VP16), cisplatin and doxorubicin (Kim et al. Cancer
Res. 63, 7291-7300Wado3yiHAk $15NEe SRt taenskopshiipggt experiments in Hela cells
17-a|Iyi@gnino-demel@ggﬁbgqlqgmmﬁ%(g@wgé@egrgmgi; ahdBkanl 2008k, Oct.28, 2004). Also it was
shown that HDAC inhj #?8#1 causes reeégreésion festro%en or 20 andro%eg? receg'girs.j[n breast and
prostate cantét celld W & ﬁ?ﬁ%’?ﬁﬁir eSS A HrBLENEMa ERB AR Htligﬁe 'é’faal%';' (Yang et
al. Cancer Res. 60, 6890:68%;12Da8 dakazimasignallihqb patlesy 8@yl 718951 786, R0O0YNEIDAC
inhibitors from various, chemical.clas were deseli ' iteratur, ith f st jimportant
classes, namely (i) h%/daerg%nr?ﬁgsé%i %ﬁé?oséss?%? b@rklpzéagw%é%rda%sgs}:gm%%i%bpgﬁ?cﬁ /Lﬂ E)'eptolides
and (iv) fatty acid anedogiiyN Congmietelh8ivibserfilhaydiknown HDAC inhibitors was published
recentl)épy 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 30 most hydroxamate based

HDI are not §eéifcrofadiglersssa aisthrRohrvaishpdeiateortxyRine sTaMHHIBHENIBACS 1, 3,

4, 6 and 10 with 1EeRb¥aYRRATEINd sHONd WhareRsHENEE e aibited avil IGE G raddd uM
(Tatamiya et al, AACR Annua| Meeting 2004, Abstract #245%%. But there %rg excmﬂg@lﬁe the WO
2009/112522%@@2559?@55@@?ﬁgéxperwgma?Hﬁ% TRIRG SR AaEPT s enzyme

HDAC 6 (Haggartyrettiab Fras flathpeadreil) PA-L00 143804386 r20303). deradditiwhictiataren class |
selectivity of benzamjde HDIs are ing. MS-275 inhihited class.| HDA d 3 with IC50 = 0.51
VL a3 7 TR Aot TR R R e T s T O o ETE M BT 150
values of >1@0aMh8Z:bpian dStotpiNEBEpentty elyoifarsiniyaee dalwAAE R Aeduay MiEsding 2004,
Abstract #245 o far it.is not clear if specifigit r AC Il defined
single isoenzliq/atej% %Zifl%v e gﬁ}pg rigFargqg%rCt:r% t)ﬁl}eé?%%p%eu |é_(|')e%ai\cﬁ§!/§§§ ]i?% é)%g| fé@ﬁﬁﬁ%%ﬁ)@ijdies in
cancer with HIDAC iinhibitors areeshagding} Seihrang GRS mitiAn(Vrer cleineyy: s apdoleplefe, $K228 /

Depsipeptide,(Glogesier Ehameaylisals Nl M52 T (BesiewSdeeiing) NP, ishep

(Novartis), PXD-101 (Topotarget / Curagen), MGCDO0103 (Methylgene Inc) and
Pivaloyxynfethgriiufyaid 7-PRarrS0 Bt ﬁﬁdﬂh@ﬁ@@fi@ﬁ@?%ﬁ@%@%’&%?%@%&%gﬁé@idence of

clinical efficag}y independent apoptosis and have broad anti-tumor activity. Anti-angiogenic
activity was described also, which might be related to down-regulation of VEGF



15 highlighted recently by partial and complete responses with FK228 | Depsipeptide in patients with
peripheral T-cell lymphoma (Plekarz et al. Blood, 98, 2865-2868, 2001) and diffuse large B-cell

lymphoma Ry SAkAslly et al. J. Clin. Oncol. 23, 3923-3931, 2005). 2@Regeaidlekgations also
showed possible medical use of HDAC inhibitors i#diseases different to cancer. These diseases

include systemic lupus erythematosus (Mishra et al. J Clin Invest 111, 539-552, 2003, Reilly et al. J.
Immunol. 173z kT2 141 78200y heiDadoithiithuitistésis ngresrateMobTtiéfeapytSnai@cefar7, 2003;
Nishida et al. Arthritis &@%ﬁumaﬁo}’%g%S ,.3365-3376, 2004), 25 inflammatory diseases (Leoni et al.
Proc Natl AGYEEFRTIFIR 'S 665 _,D Bﬁ)aé% F%eﬁ? degenerative diseases like Huntington's
disease (Steffan et al. Nature 413, 739-743, 2001, Hockly et al. Proc Nati Aced Sci USA

100(4):2041:0 2Oc%ff?g;g%ﬁﬁ@%@ﬂg&}ﬁ%%wsan%s{staugnsg baged Wb SRRREPLIRAkRancer cells

30 with uncom%ﬁ% liferation an roportion of cells in mitosis are killed preferentially.
Standarél capberrcheringiner @stivity: dviggs finatibkie daneircang-oporehaatyién % pelhraRimed cell

death ("apoQ;.[%Lﬁ' ) by targeti iccelllar iEpcesses andintRlesiiesxarmel:R mqyg(alkylating
and carbamy atlngp} %{ED%%%Q%}%%@ZPCT/ P2009/0528§élla - % - aggnts,xplat!in aﬁallglegs an

topoisomera6d R iTeeRatinsL NP RRSH S FITRIsah b aFe RFHUIHRHi-RictaBYNtEST ELlvell as the
mitotic spincigRPRAAISEFAARI ginEAE thetsstabiizimacybuikinbibirpislidnbibtiars afdistne
deacetylases (HDIs) constitute a new class of angj cancer drugs with differentiation and 5 apoptosis
inducing act ?ﬁ?ﬁﬁ?@étﬁ@%&%’& a;cg%ﬂgsgg%ﬁl—bs effect histone (protein) acetylation and
chromatgn structure, inducing a complex transcriptional reprogramming, exemplified by reactivation of

tumor suppressor genes and repression of oncogen %i fectin ' -ferminal
lysine residu%%%egar%r%‘i\gp&[éﬁg?g z!isr]‘% %%%gﬁé%ongﬁ?airgets ?ﬁ&%@%t@gﬁﬁ%@r&%ﬁ% ogy like 10
heat-shock-mroteizl] 9 (tdspsiodmecifio pB3tMbLIEapPRFSSHMPRItei ByEWIERISThavAfe gt derof HDIs

might not bedRpACIGth ' RRRIIIBAPIGS SERSANIB TARSRIANIATBN ik dtingars

rheumatoid arthritis and neurodegeneration was shown. 15Benzoyl or acetyl substituted pyrrolyi

propenamidéSated48crasddin farelMBrRAterdinriba At kinnpr iR SlyeRet dnifectivity of
the acyl.group s ahpasitiear 3iobiheavaalerssaliotd. S¥oéetas, Jopoaal ieds@hpMaR04, Vol.
47, No. 5, 1098-1109; or Ragno et al., Journal Med.gheénjl%éom, Vc(){.J 47, Nq?._S., ;@él-l 5?). Further
pyrrolyl subsTitifeRsfl Sk AhRA hWEHEIRRARIEE AVE HesGERIabhAR CorEyRE iBoxydenase
inhibitors or inA4664 83398 R s7oerloE(yUerace) inhibit@id58anvtis tbentspofdshiblichidrallyiid to be
HDAC inhibitors, are reported in WO 01/38322;.J al.Med. Chem, 2003, V

5007-5116; SUIAFRIBR R FRARTAOET T 76AS, ,eé’{%‘?sfi;%ugrgoa‘ﬁw%h'%ﬁgr?ﬁt?gos, Vol. 46,
No. 5, 820-830papdhiscGlwentBpimidh G Alstdvieitipa 0aRsve rese7s4i09. d deirmgsngthe

remaining need.in the art f w, well-toler r icac inhikit JHALE SV O
2006/097474 agrso(gfbnegéncgoéﬁ%_ lgoggﬁ%?lon%ﬁ%%%fﬁ/gﬁﬁs %ﬂﬁcﬁmﬁfegﬁ é|o?(:)§fou ndlys%?om prior art

compounds aescasiizédbase mt@r@oﬂﬁi&ﬁﬂi@@@%&éﬁfﬁ@éém&tsﬁkpﬁﬁﬂ‘@eérﬁﬁﬁaﬁﬂ:uIarIy

advantageousgarRR8Eie S ARG Ahein:tng Mudraciierids, 931801796, 2000). _
(E)-N-(2-amino-pheny1)-3-{114-(1-methyl1H-pyrazol-4-y1)-benzenesulfonyl]-1H-pyrrol-3-ylyacrylamide
is exemplified.

HMDAC inhibitors from various chemical classes were described in the literature
25 with four most important classes, namely (i) hydroxamic acid analogs, (i}
benzamide analogs, (i) 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 dafa
published regarding specificity of these histone deacetylase inhibitors. In general
30 most hydroxamate based HDI are not specific regarding class | and | HDAC
enzymes. For example. TSA inhibits HDACs 1, 3, 4, 6 and 10 with 1Csy values
around 20nM, whereas HDACS was inhibited with ICsq = 0.49 uM (Tatamiya et &,
AACR Annual Meeting 2004, Abstract #2451). But there are exceptions like the



However, compounds disclosed in WO 2006/097474 still suffer from a relatively low solubility and/or
high hygroscopicity. Summary According to a first aspect, there is provided a salt of
(E)-N-(2-amipg-Rbsmut)s 3-{114-(1-methyl-1H-pyrazol-4-y1)-benzenesulflqpy/lﬂ;-}_;lzbhﬁysggg&yl}_—
acrylamide selected from the group consisting of th& hydrobromide, methansulfonate, hemi
ethane-1,2-disulfonate, benzenesulfonate, toluenesulfonate and 2-naphthalenesulfonate. According to

FER sl e L A S A

-N-(2- amino-phenyl)-3-{1 -[4-(1 -methyl-1 H-pyrazal-4-y1)-henzenesulfonyl]-
H-pyrrol-3-yﬁ-‘a%%9%r%%’e {‘?ﬂgz}ﬁé‘ A&%egé o‘t}géiﬁg%%?egﬂéﬁ)cdgt@ﬁfgﬁ?ﬂhg%eauﬁ@ﬁ?éxcipients,
diluents and/seleaiirityofAmsoratinigdd-ibimaspent)ithe T ds Providegikne cisesof HIBACT and
(E)-N-(2-amigophenyl)-3-{1 =[4-(1 -methyl-1 H-pyrazol-4-y1)- benzenesplfonyl]-1 H-pyrrol-3-
yl}-acrylami ev%ta tgééi% de #e AboV ?ﬁ@g%ﬁﬁ ’é’ﬁﬁe%’fﬁ%ﬁ[ﬁﬂc Eﬁ%zﬂ %ﬁioiifor treating,
preventing oaadelidratiag biemigitaahdisthmtignaaturaopiasia N, asS .. guvanaet. AGCQRng to a
fourth aspect, there.is pravided the yse o )-N-(2-amino ):3-{1-[4-(1.-methyl-
H-pyrazol-4-§?[§p %%ﬁvzee%ggﬁ% c%’?fﬁ-? I—aﬁpérlr\gﬁé%ﬁ?uéi@ frﬂﬂgez?a&iyfé é% %J&S%ﬁte%zégg eéf% %he
manufactureibfspieirnieae i tigeoiftoity dewians fdD@Rcatisgdisendes ryspemsive deSeasitivgl®o inhibition
of histone d }}Q?ﬁﬁ. \Ig | ' ' Vi seofa
(E)-N-(2-am?r$§§he yl gg‘%%ﬁ)?féﬁe%%?{Qﬁ%é%ﬁ%%?gﬁ%ﬁ#ﬁﬁ?&%ﬁg%ﬂpyrrol3
yl}-acrylamide salt as defined above for the manufacture of pharmaceutical compositions for treating,

preventipg oLAMEACERINeN WP BENQIHIRHVRDISE ARR D BbReRIE AL NRAHRRNAMIe U AR /or

disorders res&msive to induction of apoptosis. 7a Description of the invention In accordance with an
embodiment SR JRSskn{ #/8IRIBRIth iS4ty JPPRSIRREICS HFIBYSREIR L Fharmpesg stisalsny -1
H-px(/jrazoI-gl-womemaeme%@rmlséhldéw}pmwm?sa@qm&%ﬂayawt@e(ﬂ%ﬂm@g& hed, vrzhich
are described,in mor ' urprisingly. sho superior dissolution hehayior than the free
base and ha @?H%ﬁeﬁ%@%ﬁ%@%@ﬁ? cﬁéiaa‘gﬁ%w@%ﬁwﬂmmﬁ%n '—Yf’-r{’fzm-(l-
methyl-1 H-p{ffiéazolhipdentsatsuidmskbl shitipyrabledyd e deitidesas Uididiose dfftcid)
2006/097474,. Its display di I rphic forms, whic sult in a.better
bioavaisl%agbilié? @ﬂﬁfg&gﬁé@gg[ﬁ’:ﬁ%ggﬁ%é'ﬁéﬁﬁ%%@%ﬂ%??ﬁ%&? ?e@;énﬁ%%%?s gegﬁ‘ 2 E%[eé)r%bodiment
to certain safts AYEMN @ianenphsiianliged-(ymphama (Plekarz et al. Blood, 98, 2865-2868,
-methy-Lt pyipas it disbeasangsliony itaryoky shanieimds Lt ahasacterasd by an
improved dissolution behavior and a lower ‘hygroscopiCity, when compared to the known hydrochloride
salt. In a furtR8FarmBaHirdfthe present invention relates to salts of (E)-N-(2-amino-phenyl)- 341-[4-(1
-methyl-1 H-pyrazol-4-y1)-benzenesulfony11-111-pyrrol-3-yl)-acrylamide, selected from the group
consistiglog ofig drobromide, methansulfonate, hemi , o )
ethane42-d af BEFRRES AiRth SRR RESTRIRaR&HR3! MspnffaldReSuiBRIP™  Barticularly
preferred emiiedirsent afitfeeepitesant ioxredion iSbsctoldrresafonaieiasdt okystemic  lupus
(E)-N-(2-aming-phenvi)-3-{144-(1 . .

-methyl-lH-p?/ azgmé%)%f)q%énféwléasﬁFOarl[yl]{19||'pnyr]r%‘f?§-ty1)1-‘<licr5y gfr“%? €. ﬁ%)gs 5r?ielgyp8&g§dl)‘;'found that
this salt has mmmhldﬂ'@,mgﬁfﬁiéis?)ﬁjtﬁﬁ}i}ﬂﬂ’/bldmﬂat@id(ﬁrﬁlﬁtta @hlg’ngﬁﬂabil}ﬂp,l abevetlya® an
enhanced stagiflyhaBRORRBIRI ‘6N KARNMDVE ealuarR Yy a5 BuBd=8RedRe4p Show

superior pharmacokinetic properties in vivo. In a third he present invention rélates to

certain Folynidtprssiene HyereBrothain! Mleain Enariaiidvae Sed ienp 817288 8000itiBhate, the
benzenesulfengtedhie delianaselienateasss e anifheieresidianatesiatiarrapatiinghref the
(E)-N-(2-ammo-phenyl%;?yr-%lb(glﬁ-methyl-1dﬁ;pyrazol-4-y1%- i

benzenesulf§sk1AZ9H? 09 19Gn A RlidE R Nal AfELREddRA IO 041 2 stRive powder
X-ray diffractograms and in particular by the main peaks of their respective powder X-ray
diffractogra escription of drawines

. Brief -igure 1:XRPD pattern of partially amorphou
(B)N-(0 A TR RS TR LS RaBBR50, 25 R SRR Y PSR 1B -
acrylantigle with uncontrolled proliferation and a high proportion of cells in mitosis are killed

preferentially. Standard cancer chemotherapeutic drugs finally kil cancer cells
upon induction of programmed cell death ("apoptosis”) by targeting basic cellular

processes and molecules, namely RNA/DNA (alkylating and carbamylating



Figure 2:XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{144-(1-methyl-_
1H-pyrazol-4-y1)-benzenesulfOny11-1H-pyrrol-3-yll-acrylamide polymorph A Figure 3:XRPD pattern of

crystalline (@d\h{{% aminp-phenyl)-3-(144-(1-methyl- PCT/EP2009/052859
1H-pyrazol-4- nybenzenesquonyll 111-pyrrol-311lgacryiamide polymorph B Figure 4:XRPD pattern of

(E)-N-(2-amino-phenyl)-3-{1 -[4-(1 -methyl-1 hi- pyrazol-4-y1)-benzenesulfony11-1

ii-pyrrol- 310'@@@)’1@“tﬂ@tmmﬁoﬂiﬂpﬂﬂﬁ)%&%@éé%%zﬁﬂ’g?r%ﬁwﬁﬁﬂ TGrugs of this
(E)-N-(2- amlnigé) 1) -3-(144- %le l- 1 H- yrazo 1)- benzene5ulf0ny i-1
r

H-pyrrol-3-yIf: d8 befils ¢ Gtdhe omiativalSPiAle pheRATatUS
(E)-N-(2-amifstapizing) @ (Lddatébitiziath sl pyrazeird]l hhenaan es wiemyb3dbddayreks-y1) -

acrylamide sulfo WO 2009/112522PC T/EP2009/ 52859 - 9 - Fj ure7XRPD attern of
crystalline (gqﬁ%g SO r%ﬁp enyﬂeﬁv{ﬂéf 1 r%] e _cancer dq"ugs with dtﬁ!grentsatean am?
1H-pyraZol-£pepisiszedesintbagliviti-Byrtetadbiyng- ammmasumate@&M@&XRPD

oyrazol 4.y 1) bt hace Pl FhE eridrpem RS, ioucia  oanple: Jangtone
reprogramming, exemplified by reactivation of tumer suppressor genes and
repression of oncogenes. Beside effecting acetylation of N-terminal lysine residues
in core histone proteins, non-histone targets important for cancer cell biology like
10 heat-shock-protein 90 (Hsp80) or the p53 tumor suppressor protein exist. The
medical use of HDIs might not be restricted to cancer therapy, since efficacy in
models for inflammatory diseases, rheumatoid arthritis and neurodegeneration
was shown.

15 Benzoyl or acetyl substituted pyrrolyl propenamides are described in the public

~ literature as HDAC-inhibitors, whereas the connectivity of the acyl-group is at

position 2 or 3 of the pyrrole scaffold. (Mai et.al., Journal Med.Chem. 2004, Vol.

47, No. 5, 1098-1109; or Ragno et al., Journal Med.Chem. 2004, Vol. 47, No. 5,

1351-1359). Further pyrrolyl substituted hydroxamic acid derivatives are described

20 in US4960787 as lipoxygenase Inhibitors or in US6432999 as cyclooxygenase
inhibitors.

Various compounds, which are said to be HDAGC inhibitors, are reported in WO
01/38322; Journal Med. Chem. 2003, Vol. 46, No. 24, 5097-5116; Journal Med.

25  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-

30 sulphonylpyrrole derivatives, which differ profoundly from prior art compounds and
are effective inhibitors of histone deacetylases having surprising and particularly
advantageous properties,



10 Figure 9: XRPDpatternof(E) N-(2-amino-phenyl)-3-{144-(1-methyl-1 H-
pyrazot-4-yl1)-benzenesulfonyl]-1H-pyrrol-3-y1}-acrylamide benzenesulfonate Figure 10 XRPD
pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1- [4 (1-methyl- 15 1
H-pyrazol-4-y1)-benzenesulfonyl]-1 H-pyrrol-3-y1}-a crylamide toluene- 4-sulfonate polymorph A
Figure 11: XRPD pattern of crystalline (E)-N-(2-amino-pheny1)-3-(144-(1-methy1-
1H-pyrazol-Ambppenaentrutigarddrldtiy el SHE)aerjleandedeieng- 3-{1-[4-( 1-methyl-

1H-pyrazol-4-yl)}-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide is exemplified.

However, compounds disclosed in WO 2006/097474 still suffer from a relatively
low solubility and/or high hygroscopicity.

Summary

According to a first aspect, there is provided a salt of (E)-N-(2-amino-phenyl)-
3-{1-[4~(1-methyl-1H-pyrazol-4-yl}-benzenesulfonyl]-1H-pyrrol-3-yi}-
acrylamide selected from the gréup consisting of the hydrobromide,
methansulfonate, hemi ethane-1,2-disulfonate, benzenesulfonate,
toluenesulfonate and 2-naphthalenesulifonate.

According to a second aspect, there is provided a pharmaceutical composition
comprising one or more of the (E)-N-(2- amino-phenyl)-3-{1 -[4-(1 -methyl-1
H-pyrazol-4-yt)-benzenesulfonyl]-1 H-pyrrol-3-yi}-acrylamide salts as defined
above together with customary pharmaceutical excipients, diluents and/or

carriers.

According to a third aspect, there is provided the use of the (E)-N-(2-amino-
phenyl)-3-(1 -[4-(1 -methyl-1 H-pyrazol-4-yl)- benzenesulfonyl}-1 H-pyrrol-3- .
yl}-acrylamide salts as defined above for the manufacture of pharmaceutical
compositions for treating, preventing or ameliorating benign and/or malignant
neoplasia, such as e.g. cancer.

According to a fourth aspect, there is provided the use of the (E)-N-(2-amino-
phenyl)-3-{1-[4-(1 -methyl-1 H-pyrazol-4-yl}- benzenesulfonyl}-1 H-pyrrol-3-yi}-
acrylamide salts as defined above for the manufacture of pharmaceutical
compositions for treating diseases responsive or sensitive to inhibition of
histone deacetylase acfivity. ;

According to a fifth aspect, there is provided the use of a (E)-N-(2-amino-
phenyl)-3-{1 -[4-(1-methyi-1 H- pyrazol-4-yl}-benzenesulfonyl]-1 H-pyrrol-3-
yi}-acrylamide salt as defined above for the manufacture of pharmaceutical
compositions for freating, preventing or ameliorating hyperproliferative
diseases of benign or malignant behaviour and/or disorders responsive to
induction of apoptosis.



20 4-sulfonate polymorph B Figure 12: XRPD pattern of crystalline
(E)-N-(2-amino-phenyl)-3-{1-[4-(1-methy1-
1H-pyrazol-4-y1)-benzenesulfonyl]-1H-pyrrol-3-y Tgacrylamide toluene- 4-sulfonate polymorph C 25
Figure 13: XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-(1-[4-(1-methyl-
1H- pyrazol -4-y1)-benzenesulfony1]-1H-pyrrol-3-y1}-acrylamide toluene-

Bescngtzen of the mventsnn

In accordance with an embodiment of the bresent invention, new saits of (E)-N-(2-
amino-phenyl}-3-{1-{4~(1-methyl-1H-pyrazol-4-yl}-benzenesulfonyl]-1H-pyrrol-3-yi}-
acrylamide have now been synthesized, which are described in more detail below
and surprisingly show a superior dissolution behavior than the free base and have
a higher stability than the hydrochloride salt of (E)-N-(2-amino-phenyl)-3-{1-[4-{1-
methyl-1 H-pyrazcI-4-y[)-bénzenesuIfonyl]—'l Hprrro!—B—yt}—acryiamide as disclesed
in WO 2006/097474. These salts display different polymorphic forms, which may
also resuli in a hetter bioavailability of the drug substancs.

The present invention thus relates in a first general embodiment to certain salts of (E)-N-
(2-amino-phenyl)-3-{1-[4-(1-methyl-1 Hmpyrazoi%yi}.-%}enzenesu Honyl}-1H-pyrrol-3-
yilacrylamide that are characterized by an improved dissolution behavior and 2
lowsar hygroscopicity, when compared to the known hydrochloride salt.

In a further embodiment the present invention relates to salts of (E)-N-(2-amino-phenyl)-
3-{1-{4-{1-methyl-1H-pyrazol-4-yl)-benzenasulfonyli-1 H-pyrrol-3-yl}-acrylamide,
selected from the group consisting of hydrobromide, msthansuifonate, hemi
gthane-1,2-disulfonate, benzenesuifonate, {oluenesulfonate and 2-
naphthalenasuifonate. ' '

A particularly preferred embodiment of the present invention is the toluenesulfonate salt
of (E}-N-{2-amino-phenyl}-3-{1-{4-(1-methyl-1H-pyrazol-4-yi}-benzenesulfonyl}-1H-
pyrrol-3-yl}-acrylamide. it was unexpectedly found that this salt has a particularly
high dissolution velocity, in addition fo a high solubility, as well as an enhanced
stability, when compared io the known hydroch!oﬁde salt, and thus is expected fo
sh’csw supetior pharmacokineiic properties in vivo,



4-sulfonate polymorph D 30 Figure 14: XRPD pattern of crystalline
(E)-N-(2-amino-pheny1)-3-(144-(1-methyl- 1H-pyrazol-4-y1)-benzenesulfonyl]-1

H-pyrrol-3-y1}-acrylamide toluene- 4-sulfonate polymorph E WO 2009/112522PCT/EP2009/052859
- 10 - Figure 15:XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-
1-pyrazol-4-y1)-benzenesulfony1l1-1H-pyrrol-3-y1}-acrylamide toluene- 4-sulfonate polymorph F 5
Figure 16: XRPD pattern of crystalline (E)-N-(2-amino-pheny1)-3-{114-(1-methy1- .
1H-pyrazol-4;gliiheazepasidfemd prdsdmymrehBoy Ihlatmy lamideitohgémecrphs of the

hydrobromide, the methansufonate, the hemi ethane-1 2-disulfonate, the
benzenesulfonate, the toluenssulfonate and the 2-naphthalenesulfonate salt
respectively, of the (E)—N-(Z—amino-pheny!}-3~{1-[4-('1-me’thyi~1H—pyrazol-4~y!}-
henzenesulfonyil-1H-pyrrol-3-yli-acrylamide, which are characterized by their
raspective powdar X-ray diffractograms and in particular by the main peaks of their

respective powder X-ray diffractograms.

Brief descrintion of drawings |

Figure 1: - XRPD patiern of partially amorphous (E}-N-(2-amino-phenyl}-3-{1-}4-
(1-methyl-1 H-pyrazok-4-yl}-benzenesulforyl-1 H-pyrrol-3-yl}-
acrylamide

Figure p:  YRPD pattern of crystaliine (E)-N-(2-amino-phenyl)-3-{1-{4-(1-methyl
1H-pyrazol-4-yi)-benzenesulfonyil-1 H-pyrrol-3-yl}-acrylamide
polymorph A

Figure 3:- XRPD patiern of crystaliine (E)-N-(Zmamino—phenyl)-3-{.'1~.{4—(1 -methyi-
1H-pyrazol-4-yl}-benzenesulfonyl]-1 H-pyrrol-3-yl}-acrylamide
polymorph B

Figurs 4:  XRPD paftern of  (E)-N-(2-amino-phenyl)-3-{1-[4-{1-methyl-1H-
pyrazoi—fi-yl}nberszenasuifcnyl]-1 _H-pyrrcsl-?:—yl}acry! amide
manohydrochioride

Figure 5.  XRPD patiern of c_rystaiiiﬁe (E)-N~(2-amino-phenyl}-3-{1-{4-(1-methyl-
1 H—pyrazo{-4——y§)~banz.enesulfcmyi]-1 H-pyrrol-3-yl}-acrvlamide
dihydrochloride "

Figurs 8:  XRPD pattern of partially amorphous (E)-N-~(2-amino-phenyl}-3-{1-[4-
{(1-methyi-1 H-pyrazol-4-yl}-benzenesuffonyi}-1 H-nymrol-3-yi-
acrylamide methansulfonate



4-sulfonate polymorph G Figure 17: XRPD pattern of crystalline (E)-N-(2-amino-pheny1)-3-(1
-[4-(1-methyl- 10 1H-pyrazol-4-y1)-benzenesulfonyl]-1H-pyrrol-3-y1}-acrylamide toluene-
4-sulfonate ¥ %qg; Figure 18: XRPD pattern of crystalline
(E)-N-(Z-amﬁ%-p eny1)-3-{144-(1-methyl- -9-
1H-pyrazol-4-yl)-benzenesulfonyll-1H-pyrrol-3-y1}-acrylamide 15 naphthalene-2-sulfonate
polymorph A+B Figure 19: XRPD pattern of crystalline (E)-N-(2-amino-pheny1)-3-{114-(1-methy1-

PCT/EP2009/052859

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

Figure 8: XRPD pattern  of (E)-N~(2-amino-phenyl)-3-{1-[4-{1-methyl-1H-
pyrazol-4-yly-benzenesulfonyl]-tH-pyrrol-3-yl}-acrylamide hemi
gthane-1,2-sulfonate

10 Figure 8: XRPD pattern of (E)-N-{2-amino-phenyl)-3-{1-[4-{1-methyl-1H-
pyrazol-4-yl}-benzenssutfonyl}-1H-pyrrol-3-yi}-acrylamids

henzenesulfonale

Figure 10:  XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-{1-methyi-
15 1H-pyrazol-4-yh-benzenesuifonyll-1H-pyrrol-3-yl}-acrylamide toluene-
4-sulfonate polymorph A '

Figure 11:  XRPD pattemn of crystalline (E)-N-{(2-aminc-phenyl}-3-{1-[4-(1-methy}-
1H-pyrazol-4-yl)-benzenesulfonyl}-1 H-pyrrol-3-yl}-acrylamide toluene-
20 4-syifonate polymorph B

Figure 12:  XRPD pattern of crystafline (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
25
Figure 13:  XRPD pattern of crystalline (E)}-N-<{2-amino-phenyl)-3-{1-[4-(1-methyl-
1H-pyrazol-4-yl)}-benzenasulfonyil-1H-pyrrol-3-yl}-acrylamide toluene-
4-sulfonate polymorph D

30 Figure 14: XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-{1-methyi-
1H-pyrazol-4-yi)-benzenesulfonyll-1H-pyrrol-3-vl}-acrylamide foluene-
4-sulfonate polymorph E



1H-pyrazol-4-y1)-benzenesulfonyl]-1H-pyrrol-3-y1).-acrylamide naphthalene-2-sulfonate polymorph
A+B 20 Figure 20: XRPD pattern of crystalline (E)-N-(2-amino-pheny1)-3-{1-[4-(1-methyl-

1H-pyrazol-&-g%-@ﬁqgﬁ9esuIfonylPH-pyrroI-3-y1}-acryIamide naphthaleng-2ssulianais nolymorph C
25 Best mode for carrying out the invention ~10 -

Thesaltsof(E)-N-(2-amino-phenyl)-3-{144-(1-methy1-1H-pyrazol-4-y1)-

benzenesulfppyk: 3i5-pyseiEdyidtasr/ Fpide anaerdnmietagminyasiismnnan e ptanedjy dissolving
the free base of this compound in{ﬁ suihigle solvent‘ézri%[ ziﬁbetone1 gucl? as a‘%%one@nethyl ethyl
ketone or methyl isobutyl kERMTBZEH SYHeeBERO G k PR SRR RRIPS B M SR ane, a
chlorinated hydrocarbon ssggicaaimetiiyiasssatiforide 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, WO 2009/112522PCT/EP2009/052859
- 1 1 - repredijgitatinidy: pre¢iftativefieithad eystdlirentEbit2-audntopheayordbi dddionaihg-the solvent.

Salts obtained can be conye alkalizati idifigation.wao, ih ; which in
turn can be converted intgyfué}%%%a%tgﬁ I :11; ?ﬁi%%‘v%%/%or?ﬁfnﬁ(@mm&%@%@ggﬁﬁiﬁ be

converted into 5pharmachtégiaRiedersPrRIaIE. Depending on the reaction conditions used, the
amount of the respective acid

Figure 17.  XRPD pattern of crysialline (E)-N-(2-amino-phenyl}-3-{1-[4-(1-methyl-
10 1H-pyrazol-4-yl)-benzenesulfonyl]-1 H-pyrrol-3-yl}-acrylamide toluene-
4-sulfonate polymorph H

Figure 18:  XRPD pattern of crystalline (E)-N-(2-aminc-phenyl)-3-{1-[4-(1-methyl-
1H~pyrazol-4-yi}-benzenesulfonyl}-1H-pyrrol-3-yl}-acrylamide
15 naphthalene-2-sulfonate polymorph A+B

Figure 19:  XRPD pattern of crystalling (E}-N-(2-amino-phenyl}-3-{1-[4-(1-methyl-
1H-pyrazol-4-yl}-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
naphthalene-2-sulfonate polymorph A+B

20

Figure 20:  XRPD pattern of crystalline (E)}-N-{2-amino-phenyl}-3-{1-[4-(1-methyi-
1H-pyrazok4-yl)-benzenesulfonyl-1H-pyrrol-3-yi}-acrylamide
naphthalene-2-sulfonate polymorph C

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

obtained by dissoiving the free base of this compound in a suitable solvent (e.g. a
ketone, such as acetone, methyl ethyi ketone or methyl isobutyl ketone, an ether,
30 such as diethyl ether, tetrahydrofuran or dioxane, a chlorinated hydrocarbon, such
as methylene chioride 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,



anion contained in the salts may lie in the range from about 0.1 to about 5 mol equivalents of the free
base, more precisely from about 0.3 to about 3 mol 10equivalents, more precisely from about 0.6 to *
about 2,4 ”W(?ﬂ)‘db‘fﬂf"}&s determined according to art-known proceduf%ﬁﬁ,z%%gggsgr
NMR-methods. Crystaﬁlne salts of (E)-N-(2-amina-phenyl)-3-{144-(1-methyl-1H-pyrazol-4-y1)-
benzenesulfonyl1]-1H-pyrrol-3-y1}-acrylamide can be obtained by a process 15 comprising the step of

Crysta'_'iZ_atioFbﬁfé&%@ﬁtﬁé#zqﬂgeiﬁtﬁnagf%m&rgniﬁaﬂﬁﬁﬁrﬁnyofprmé Wikl insausptigy
comprising an organic solvent (e.g. an alcohol like methanol or ethanol, or a ketone like acetone) or a

mixture of org¥FRestN@ ke solittirsa{scpb& RS WeP?OF%Y?WebYZ@WWB?pHE 4n be

obltaineO(l bg/ amm&ﬁbﬁfim@th@&@@%mﬁbm,awﬁhcm metheds ibeledayvwibdititbeinghestricted to,
solvent (re)crystallization, precipitating with a.non-splvent, rapid evaporation, stow evaporation, rapid
cooling, slovP a5 AN e SBVARBLSH BN LIRS ety Hho SamLeledt iRy to this
invention camiwermrepdogitatiyatokembey mitavn per se, e.g. in the 25 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 Beperdiunoinvéstisariciodecsdiio ahdes@ninm ldmewridohybfteshactyn Bedormed

therewith, angheachdicET Gheailia reStRlIng REAMPRPASMS: forMi3BbEYsts g forms are
generally preferred. WO 2009/112522PCT/EP2009/052859 - 12 - Examples The XRPD (X-ray powder

diffraction) niSHSVHEREN RS JRR TR HARMOMIAL aRESSETOMTET INAPRHE kit 8824 RVTEE30mA,
EU-Ka)ﬁ) (?dmﬁ%téﬁfgmnmgp _ rllxd}e%fébﬂﬁ-{ﬂameﬁbdﬁeraéolaMk)-b,enzaraﬂse@md]éwts,
-pyrrol-3-yll-acrylamide Partially amoyphous N
103 820(E ) N TRG. R R A0 A2 RRASEL B .1 ign or NMR-methods.
benzenesulfony1]-11-1-pyrrol-3-y1}-acrylamide dihydrochloride was suspended in 38 mL water and
2.7 mL ag. ammanija solutign (25%0) ded, Th i i, I g fijtered. The
filter cake WaEsIWaéLﬁgg Wﬁfﬁ{%Q r%fL/ v&gfé‘cﬁ%aaaﬁ'é%Eﬂ%ﬁ%ﬁ:ﬁﬁgﬁ%{%@%ﬁﬁﬁ c%rtg;%ryléd. 15 The
characteristibpezdsesiititaX}Hy-pynelci-diffeacilamjsigtepant s Siitaineduthstaitiafyoseasmarized in
Table 1.and iall i Fj : : t.part
et anmigg@ﬁé%%g@@%@dﬁ fry%%ﬁéai&b&ﬁ %&%Qmﬂgm Qs amﬂrﬁn%fm
14-(1-methylar feyims sil-acit iy seddih Gemansipgeo A gre SeAd 20-@hieriny ¥ following
peaks (relativgdipensitpinafi2bhetRethrd 0RDacetone) or a mixture of organic solvents, or

mixtures thereof with water, or only water.

20 Polymorphs can be obtained by a number of methods known in the art, Such
methods  include, without being restricted to, solvent (rejcrystallization,
precipitating with a non-solvent, rapid evaporation, slow evaporation, rapid cooling,
slow cooling and the like. Solvates or particuiarly the hydrates of the salis
according fo this invention can be prepared in a manner known per se, e.g. in the

25 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. methanal,
ethanol or isopropancl, or ketones, e.g. acetone). The salts according to the
present iﬁﬁen‘iion include each and every solvate and hydrate that can be formed
therewith, and each and every crystalline semi-crystalline or amorphous form.

30  Crystalline forms are generally preferred.

The following examples serve {o illustrate the invention further without restricting it.



259.915.0 10,515.6 11.511.2 12.816.6 16.358.5 3019.721.9 21.111.3 23.238.5 24.112.6 WO
2009/112522PCT/EP2009/052859 -13- 24.5 11.2 25.9 21.9 27.3 18.2 32.6 11.2°5 Crystalline

polymorph ,Q,‘,@zagﬂfigg;-zl\l-(zamino-phenyl)-3-{1-[4-(1-methyl-1H-pyraz&£—ﬁ@@},—09,352859
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Examples

The XRPD (X-ray powder diffraction) measurements given in the following are
performed in transmission {U=40 kV, 1=30mA, Cu-Ka.

(E)-N-(2-Amino-phenyl)-3-{1-{4-(1-methyl-1H-pyrazoi-4-y}-benzenesulfonyl}-
1H-pyrroi-3-yi}-acrylamide

Partially amorphous

3.82 g (E)-N-{2-Amino-phenyl}-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-
benzenesulfonyl}-1H-pyrrol-3-yl}-acrylamide dihydrochloride was suspended in 38
mL water and 2.7 mbL aq. ammonia solution {25%) was added. The suspension
was stirred for 1 h and fikered. The filler 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.

Tahle 1: XRPD pattern of partially amorphous (E)-N-(2-amino-phenyi}-3-
{1-[4-(1-methyi-1H-pyrazol-4-yi}-benzenesulfonyl]-1H-pyrrol-3-yi}-acrylamide

comprising the following peaks {relative intensities > 10)

2Theta {(ref)

4.2 100.0
9.9 16.0
10.5 15.6
11.5 11.2
12.8 16.8
16.3 58.5
19.7 21.9
21.1 11.3
23.2 38.5

24.1 12.6



benzenesulfonyl1]-1H-pyrrol-3-y1}-acrylamide dihydrochloride (19.2 mmol) was treated with a mixture
of 300 ml THE and 375 ml of an aqueous Na2CO3=solution 10 (8 %). The aqueous phase was

separated %g&gﬂg&ggzwith 100 ml THF. The combined organic phase;mgzg%%ée/ith 235 ml

water and the organic part of the mixture is evaparated. By this, the free bases separate as brownish
solid. The aqueous solution was dekanted off, and the residue was dissolved in 120 ml THF, adsorbed
on 100 g silisage1-60 (Mgrck) and chromatographed with 470 g silicagel- 15 60 (Merck). The
compound was eluted with CHC13/MeOH (20:1). The product containing fractions were carefully
evaporated. &dd gofa célbfess solid were obtained. The characteristic peaks of the X-ray powder
diffraction pattesn of this galiare substantially summarized in Table 2 and substantially shown in
Figure 2. Ta Ie§2:XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-311-[4-(1-

methyl-lH-p%?a oI-4-y1)-l3 r?zenesuIfonyl]-lH-pyrrol-3-yl|-acrylamide polymorph A comprising the
following peaks (relative intensities > 10) 25 2Thetafirer) 12.014.9 14.532.4 14.928.4 3015.626.2
17.528.1 18.%%%.%@8.756.3 WO 2009/112522PCT/EP2009/052859 - 14 - 20.2100.0 21.140.7

21.520.6 22 BRGNS o

10.0 g of (E}-N-(Z2-amino-phenyl}-3-{1-[4-(1-mathyl-1 H-pyrazol-4-yi}-
benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide dihydrochloride (18.2 mmol) was
freated with 2 mixiure of 300 ml THF and 375 ml of an agueous Na»COs-solution
10 {8 %). The aqueous phase was separated and exfracted with 100 mi THF. The
combined organic phases were freated 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 ml THF,
adsorbed on 100 g silicagel-60 {(Merck} and chromatographed with 470 g silicagel-
15 60 (Merck)., The compound was eiuted with CHClz/MeOH (20:1). The product
containing fractions were carefully evaporaied. 8.00 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.
20
Table 2: XRPD pattern of crystalline (E}-N-(2-amino-phenyl)-3-{1-[4-{1-
methyl-1H-pyrazol-4-yl}-benzenesuifonyf]-1H-pyrrol-3-yi}-acrylamide
polymorph A comprising the following peaks (relative intensities » 10)

25 2Theta I{rel)

12.0 14.9
14.5 32.4
14.9 284
3 158 282
17.5 28.1
18.1 36.8

18.7 56.3



25.713.7 26.557.0 10 Crystalline polymorph B
20.0g(E)-N-(2-Amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-y1)-

benzenesul{pgyllliispyrrol-3-yll-acrylamide dihydrochloride was suspengdgd:in@R9@snakswater and 100
mL ethanol. 8.7 mL agq. ammonia solution (25%) w&$-15 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 gygvas obtainagg phe 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. 20 The ch&Pabteristic peaks of the X-ray powder diffraction pattern of this salt are
substantially2quenmarizeghéTable 3 and substantially shown in Figure 3. Table 3:XRPD pattern of
crystalline (F?‘)éli-(Z-amin BoEenyI)-S-{144-(1-
methyl-1H-pyrazol-4-y1)-benzenesulfony11-114-pyrrol-3-yll-acrylamide 25 polymorph B comprising the
following peaRsi(relative #iéhsities > 10) 2Theta/(re/) 13.915.7 3015.3100.0 16.937.7 18.948.6 WO
2009/112522RGT/EP200£1852859 -15- 19.841.3 21.513.6 21.916.3 22215.9

257 13.7
26.5 57.0

10
Crystalline polymaorph B
20.0 g (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazei-4-yl)-
benzenesulfonyl]-1H-pyrrol-3-yi}l-acrylamide dihydrochloride was suspended in
200 mlL water and 100 mbL ethanol. 8.7 mL ag. ammenia sclution (25%) was

15 added and the suspension was stirred for 1 h. The suspension was filtered; the
fitter cake was washed with 100 mL water and dried. An off-white solid (16.4 )
was obtained. The solid (10.0 g} was suspended in 200 mi sthanol 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.

20 The characteristic peaks of the X-ray powder diffraction pattern of this sait 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
25 polymorph B comprising the following peaks (relative intensities > 10)

2Theta ifrel)

13.9 15.7
30 153 100.0
16.9 377

18.9 48,6



523.729.3 24.228.3 25.613.5 27.817.9 28.015.5 10
=(E)-N-(2-Amino-phenyl)-3-{144-(1-methyl-1H-pyrazol-4-y1)-benzenesulfonyl]-

1H-pyrrol-3yydlsamyiakpide monohydrochloride POT/EP2009/052850
To225mg(E)-N-(2-amino-phenyl)-3-{144-(1-methyjsl H-pyrazol-4-y1)-
benzenesulfonyl1]-1H-pyrrol-3-yll-acrylamide (0.50 mmol) in 20 ml of warm methanol a solution (3.13
mL, 0.5 mmgl gf HCI in peghanol (to 4 mL 4N HCI

.aqueous methanol was added to a final of 100 mL = 0.16 mmol/mL) was added dropwise.
Immediately2%& §ellowish 'b'?}%eparated. By adding diethyl ether (10 mL) the full 20 separation was
done. The resutting solidMgas dried overnight. Yield: 248 mg (102 %); yellowish solid; MR 150-164 C,
sinter. The compound contained 0,91 HCI/Mol. The characteristic peaks of the X-ray powder diffraction
pattern of thicalt are subst ntially summarized in Table 4 and substantially shown in Figure 4. 25
Table 4 XRE13 pattern of ¥ERN-(2-amino-phenyl)-3-{114-(1-methyl-1H-

pyrazol-4-y1)-bgnzenes g%yll-1H-pyrrol-3-y1}-acrylamide mono- hydrochloride comprising the
following peaks (relative intensities > 10) 302Thetal(rel) 6.747.4 9.165.0 WO
2009/112522B@T/EP20083052859 -16- 13.4

27.8 17.9
28.0 18.5
16

(E)}-N={2-Amino-phenyl}-3~-{1-{4-(1-methyl-1H-pyrazol-4-yi}-benzenesulfonyi]-
1H-pyrrol-3-yl}-acrylamide monohydrochioride

15 To 225 mg (E)}-N-(2-amino-pheny)-3-{1-[4-(1-methyl-1H-pyrazol-4-yi)-
benzenesulfonyl]-1H-pyrrol-3-yi}-acrylamide (0.50 mmol) in 20 ml of warm
methanol a solution (3.13 mL, 0.5 mmol) of HCI in methanol (to 4 mL 4N HClagueous
methanol was added to a final of 100 mL = 0.16 mmol/mL) was added dropwise.
immediately, a vellowish oil separated. By adding diethyl ether (10 mL) the full

20 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
HCIMol.

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.

25
Table 4: XRPD pattern of (E)-N-(2-amino-phenyi)-3-{1-[4-{1-methyl-1H-~
pyrazoi-4-yi}-benzenesulfonyll-1H-pyrrol-3-yl}-acrylamide mano-

hydrochloride comprising the following peaks (relative intensities > 10)

30 2Theta i{rel)

8.7 47.4
9.1 60.0



70.122.2100.0 27.0 72.2
(E)-N-(2-Amino-phenyl)-3-{144-(1-methyl-1H-pyrazol-4-y1)-benzenesulfonyl1-

1H-pyrrol-3yyLisaanyiamide dihydrochloride 5.0 g PCT/EP2009/052859
[2-((E)-3-{114-(1-Methyl-1H-pyrazol-4-y1)-benzenegylfony1]-1H-pyrrol-3-yll- o
acryloylamino)-phenyl]-carbamiC acid tert-butyl ester was suspended in 90 mL THF and 7.5 mL water.
7.5 mL aq. hygrachloric agidy(37%) was added and the suspension was stirred at 60C for 4 h. After
cooling to room temperature the suspension was filtered, the filter cake was washed with 20 mL THF
and dried. AR%&-white sdP &.7 g) was obtained. The compound contained 1.82 HCl/Mol. 15The
characteristigpgaks of theaeray 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-{144-(1.
methyl-¥H-pyrazol-4-y1)-benzenesulfonyl]-1H-pyrrol-3-yll-acrylamide 20 dihydrochloride comprising

b ol g B TSN D TSR AL S PR H 1200

1H-pyrrol-3-yi}-acrylamide dihydrochloride

50 g [2-((E}-3-{1-[4-(1-Methyl-1H-pyrazol-4-yl}-benzenesulfonyl]-1H-pyrrol-3-yi}-

10 actyloylamino)-phenyll-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.

16  The characteristic peaks of the X-ray powder diffraction pattem of this salt are
substantiéliy 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~
methyi-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-y{}-acrylamide
20 dihydrochloride comprising the following peaks (relative intensities > 10)

2Theta i{rel)

5.8 276
25  B.7 13.7
13.9 13.3

14.3 100.0
16.5 36.6
17.5 48.9
30 17.8 12.2
18.3 14.7
10.4 20.1

20.8 17.9



20.817.9 WO 2009/112522PCT/EP2009/052859 -17- 23.0 13.9 23.312.6 23.633.4 23.812.6 5
24.228.5 24.331.4 24.716.0 25.555.1 26.246.0 1026.711,8 26.913.8 27.119.7 27.817.2 28.022.3

1528'514'1\%%@(5'091?1?5%2116'2 29.310.6 32.011.1 20 . PCT/EP2009/052859

-17 -
23.0 13.9
23.3 12.6
23.6 334
23.8 12.6

5 242 28.5
24.3 31.4
24.7 16.0
25.5 55.1
26.2 48.0

10 28.7 11.8
26.9 13.8
271 10.7
27.8 17.2
28.0 22.3

15 28,5 14.1
28.8 10.6
29.1 16.2
29.3 10.86
320 11.1

20

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

25 Ta 021 g of (E»N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-
benzenesulfonyl]-1 H-pyrrol-3-yil-acrylamide in 4 ml THF a solution 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 digthylether. The resulting crystalline solid was separated
and dried overnight. Yield: 287 mg (100 %); MP: 200 °C, sinter. The compound
30 contained 1.86 HBr/Mol.



(E)-N-(2-Amino-phenyl)-3-(114-{1-methyl-1H-pyrazol-4- yl) benzenesulfonyll-
1H-pyrrol.3-y1}-acrylamide hydrobromide

25T00.21g l—&g@gﬁgmo_phenyl) -3-{114-(1-methy1-1H-pyrazol-4-0)pc1/ep2000/052859
benzenesulionyl]-1H-pyrrol-3-y1}-acrylamide in 4 g THE a solution of 0.169 ml of 48 /o-HBr (169 pL,
1.6 mmol) in 4 mI THF was added dropwise. A solid separated which was treated with diethylether.

The resultin EQII %H#@P a{@-f‘ a‘qge /11252% beRZdRg<HIOnkPL MP: 200 C,

sinter. The c HBr/MoI CT/EP2009/052859 - 18 -
(E)-N-(2- Am1dﬁwféﬁ9§)}$}(§°[ﬁdﬁmmmﬁwgfﬁlﬂey1) -benzenesulfonyl]1H-pyrrol-3-y1}-acrylami
de methansulfonate Partially amorphous 5500mgof(E)-N-(2-amino-phenyl)-3-{1-[4-(1
-methyl-1H-pyrazol-4-y1)- benzenesulfonyl] -1H-pyrrol-3-y1}-acrylamide, 10 ml of water and 1 ml
methanol weF}/ R EIEAARYE . 0.435 mi methanesulfonic acid was added. The mixture was nearly

dissolvegl. Thggnixturagvas then imeEgiia@israniahimpn Ss¢1 Hat -Buating-¢bbiingzalbtownish solid
separated. The mixture wa ated wi u tr onic. Subsequently, the res Iti oI collected
and dried. TRS%%W@W@@ ggé%jovlg“gn%ﬁ%ﬁg's}u fonic g(‘:? (\?vglvsg !Lef) 6% T é%ghga"réc?%r%gtlc peaks of
the X-ray poweter ddfiactiom mtéfh i 4855 sdlmethasnbsufnnidiacidnwaaradieth Thaslerdding

T o A OIS o TN RS DR RIRITARARHRY 3096 RHEN (oo batn

(E)-N-(2-amino-phe
methy1-1H-puEnel- m&ﬂﬁerﬁehﬁﬁwﬁﬁhyﬂiiﬂHW@@lﬁﬁ&y@W@ n&ais@BAatBomprising
the follqwing peaks-(kelativedisiuijiens 1RuRiRie i ebad AARE&KI%HE &irfcB. The molar

ratio of free base fo methanesulfonic acid was 1:0.95.
The characteristic peaks of the X-ray powder diffraction pattern of this salt are
subsiantially summarized in Table 6 and substantially shown in Figure 5.

15 Table 6: XRPD pattern of partially amorphdus (E)-N-{2-amino-phenyl}-3-
{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesulfonyi]-1H-pyrrol-3-yl}-acrylamide

methansulfonate comprising the following peaks {relative intensities > 10)

2Theta i(ref)

20

3.9 93.9
5.9 18.8
7.8 16.5
B.4 13.3
25 9.8 98.1
10.2 47.6
11.1 33.4
1.7 - 447
12.2 18.8
30 16.5 87.3
16.9 65.1
17.6 100.0

17.8 68.2



16.58.413.39.898.110.247.611.1 33.411.744.212.2 19.8 16.5 97.3 16.9 65.1 17.6 100.0 17.9
68.2 WO 2009/112522 =

WO 2009/112522 i PCT/EP2009/052859
19.3 19.3
20.1 32.8
215 . 254
227 656
5 234 491
241 - 806
25.1 38.4
259 31.6
26.39 435
10 275 83.5
28.7 12.1
30.3 15.9
Cystalline

15 250 mg of (E)-N-(2-amino-phenyl)-3-{1-{4-(1-methyl-1H-pyrazol-4-y}-
benzenesulfonyl}-1H-pyrrol-3-yi}-acrylamide, 5 mi water, 0.5 ml methanal and
0.112 mi 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.

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

Table 7: XRPD pattern of crystaliine (E)-N~(2-amino-phenyl)-3-{1-[4-{1-
methyl-1H-pyrazol-4-yl}-benzenesulfonyl]-1H-pyrrol-3-yi}-acrylamide
25 methansulfonate comprising the foliowing peaks {relative intensities > 10)

2Theia ifred)

3.8 72.0
30 102 13.2
11.1 12.9
11.6 14.2

12.2 13.7.



19.3 20.121.522.7 19.3 32.9 25.4 65.6 PCT/E12009/052859 -19- 5 23.4 49.1 24.160.6 25.1 38.4
25.9381.6 26.39

WO 2009/112522 PCT/EP2009/052859
' -20-
16.4 100.0
16.9 59.1
17.4 24.5
19.3 20.2
5 201 27.9
21.4 22.1
21.8 10.8
22.3 30.0
22.4 32.6
it 233 51.4
24.1 24.3
251 43.1
258 34.7
27.2 12.9
15 27.4 20.1
28.7 10.4

{E)-N-(2-Amino-phenyl}-3-{1-[4-(1-methyl-1 H-pyrazol-4-yi}-benzenesuifonyl]-
20 1H-pyrrol-3-yl}-acrylamide hemi ethane-1,2-sulfonate

1.00 Q (E)}-N-(2-Amino-phenyl)-3-{1-{4-(1-methyl-1 H-pyrazot-4-yl)-benzene

sulfonyl]-1H-pyrrol-3-yl-acrylamide was suspended in 20 mL water. 512 mg

ethanedisulfonic acid hydrate in 5 mi water was added and the suspension was
25  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 'diffracﬁon pattern of this sali are

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

30 Table 8: XRPD pattern (E_)-N-(Z—-amino«-phenyi)-S-{’i [4-{1-methyl-1H-
pyrazol-4-yl)-benzenesulfonyl]-1 H-pyrrol-3-yi}-acrylamide hemi ethane-1,2-
sulfonate comprising the following peaks (relative intensities > 10}



43,5 t027.563.5 28.712.1 30.315.9 Cystalline 15 250mg of (E)-N-(2-amino-phenyl)-3-{144-(1
-methyl-1H-pyrazol-4-y1)- benzenesulfonyl]-1H-pyrrol-3-yll-acrylamide, 5 ml water, 0.5 ml methanol
and 0.112 gl methanesylfonic acid were heated to 130C for 10 min. Aftegstigingahaggient
temperature overnight the solid was collected and dgied. The molar ratio of free base to
methanesulfonic acid was 1:0.66.

2Theta irel)

75 27.2
11.9 16.7
5 13.1 12.8
16.0 100.0
17.6 19.8
19.2 20.9
21.0 210
10 227 63.5
235 11.2
23.9 16.3
25.1 412
26.2 13.3

15 264 22.0

(E)—N-(E-Amino«phenyl)-S-{‘E-[4-(1-methyl-1H-pyrazol-atuyl)-benzenasulfcnyl]-
1H-pyrrol-3-yl}-acrylamide benzenesulfonate
20
1.65 g (E)-N-(2-Amino-phenyl}-3-{1-{4-(1-methyl-1 H-pyrazol-4-yl}-benzene
sulfonyl}-1H-pyrrol-3-yl}-acrylamide was suspended in 30 mlL 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
25  benzenesulforic acid was 1:0.99.
The characteristic peaks of the X-ray powder diffraction pattern of this salt are
substantially summarized in Table 9 and substantially shown in Figure 8.

30 Table 9: XRPD pattern of {E)-N-(2-amino-phenyi)-3-{1-[4-{1-methyl-1H-
pyrazol-4-yl}-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide benzenesulfonate
comprising the following peaks (relative intensities > 10}



20The 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-amjnp-ghignyl;34144-(1- PCT/ER2009/052859
methyl-1H-pyrazol-4- y1) benzenesulfonyl1]-1H-pyregl-3-y1)- acrylamlde 25 methansulfonate comprising
the following peaks (relative intensities > 10) 2Thetal(rel) 3.972.0 3010.213.2 11.112.9 11.614.2

12.213.7 W 8 /112 CT/EP2009/052859 - 20 - 16.4100.0 16.959.1 17.424.5 19.320.2

520.127.9 2T 22.330.0 22.432.6 1023.351.4

4.3 33.2
12.4 31.7

5 137 17.7
14.2 30.6
15.1 33.8
164 11.3
16.0 20.8

10 18.7 12.2
17.4 114
18.7 114
19.1 100.0
20.4 49,9

15 227 63.1
23.2 254
243 17.7
27.3 171
278 15.8

20

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

25  Crystafline polymorph A
5.0 g (E)}-N-{2-Amino-phenyl}-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesutfonyl]-
1H-pyrrol-3-yi}-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 fiitered
over hyflow. The filirate was concentrated in vacuo o a volume of 50 mL and
30 stirred for 2 h. The precipitate was filtered 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.



24.124.3 25.143.1 25.834.7 27.212.9 1527.420.1 28.710.4
(E)-N-(2-Amino-phenyl)-3-{114-(1-methyl-1H-pyrazol-4-y1)-benzenesulfonyli20
1H-pyrrol-3yl-35yiamide hemi ethane-1,2-sulfonate PCT/EP2009/652859
1.00g(E)-N- (2 -Amino-pheny1)-3-{144-(1-methyl- ll—!zgyrazol -4-y1)-benzene
sulfony1]-1H-pyrrol-3-y1}-acrylamide was suspended in 20 mL water. 512 mg ethanedisulfonic acid
hydrate in 5 ml water was added and the suspension was 25stirred 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

ethanesulforﬁé@@ld%as KBBDraatiem séengicibiasdEbMN-sopiopshrryitrecithipattern of this

salt are subs{aniigh erﬁa ﬁ!}ﬁﬂfe%@éiﬂ Ry HiE )RR CaEIgI e T 8 Golidie B: XRPD
pattern (E)-N- (2 amlno 44-(1-methy1-11-4-
pyrazol-4-y1$-B&taa ﬁ&’%ﬁ"&%%ﬂﬁﬁﬁ&@‘ﬁ@?ﬁl ReARArPIBtYGBRRE S prising the

following; pe&kﬂﬂelaﬂve mtensmes >10) WO 2009/112522PCT/EP2009/052859 -21 - 2Thetal(rel)
7.527.2 11.916.7 13.112.8 16.0100.0 17.619.8

2Theta f{rel)

7.0 82.6
10 97 10.8
9.9 18.9
12.8 44.8
13.2 16.2
14.7 321
15  15.0 27.3
15.5 116
17.8 12.3
18.0 14.1
18.5 24.9
20 18.8 16.0
19.6 87.4
19.9 100.0
20.0 18.1
20.7 16.8
26 21.0 20.0
22.7 36.2
22.9 23.5
23.5 19.8
24.5 1.8
3 27.0 13.8
28.1 18.7

286 14.0



19.220.9 21.021.0 to 22.763.5 23.511.2 23.916.3 25.141.2 26.213.3 1526.422.0
{E)-N-(2-Amino-phenyl)-3-{1-(4-(1-methyl-1H-pyrazol-4-y1)-benzenesulfonyl]-

1H-pyrrol-3y a6y agyifle benzenes ulfonate 20 PCT/EP2009/052859
1.659(E)-N-(2-Amino-phenyl)-3-{1-[4-(1-methy1-1Hpyrazol-4-y1)-benzene
sulfonyl1]-11-1-pyrrol-3-y1}-acrylamide was suspended in 30 mL water and 642 mg benzenesulfonic
acid was ad sf%@f?}é:‘ 8Bﬂ was stirred for 26 h, filtered and dried. An off-white solid (2.04 g) was
obtained. The molar ratio of free base to 25benzenesulfonic acid was 1:0.99. The characteristic peaks

of the X-ray p8WBer diffracion pattdF-O-{Rrégdncarbenyieniidfy Samainvil&anireapidvtnd

substantially, i i : atternaks ded in 80O .
(E)-N-Qﬂﬂ%ﬂﬁ%ﬁ%ﬁﬂﬁr&%ﬁiﬁ%@ﬁm suspended In m

I-TH . . .
pyrazol-4-y1EBefeRaiul n%‘#?ﬁlﬂp9gﬁ§’>5y1§-£ﬁ9fﬁﬁﬂﬁﬁlﬁ9@f&e?@§uI‘?éfﬂgﬁéecéf?n&r@gna%e following
peaks (relativrtenrsitiewas18)dNMQROIN 1 ZRRCH MER2 CAHAD RASR- R2THEThatpdiraipd. 333.2
124317 was filtered and dried o 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.

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

15  2Theta f{rel)

6.0 55.8
9.8 28.0
10.0 18.8
20 0.5 35.1
11.6 59.9
12.0 43.1
12.5 23.4
16.1 54.5
25 16.6 45.2
17.2 14.1
17.6 19.3
17.8 56.1
18.1 100.0
30 187 486.3
18.2 75.3
19.4 71.8

19.7 13.3



513.717.7 14.230.6 15.133.8 15.411.3 16.020.8 1016.712.2 17.111.4 18.711.4 19.1100.0 20.449.9
1522.763.1-23:225.4 24.317.7 27.317.1 27.615.8 20

(E)'N'(Z'AWz'&BﬁQi/ -23-{144-(1-methyl-1H-pyrazol-4-y1)-benzenesuIfci@il]}-ﬂ.z(}99},&52859
11-1-pyrrol-3-y0.-acrylamide toluene-4-sulfonate 26<Crystalline polymorph A 5.0 g
(E)-N-(2-Amino-phenyl)-3-(144-(1-methyl-1H-pyrazol-4-y1)-benzenesulfonyl]-
1-H-pyrroI-B-%(];Eacrylami%%\é/as suspended in 150 mL methanol and 2.38 g ptoluensulfonic acid
hydrate was added. The solution was stirred for 1 h and filtered over hyflow. The filtrate was
concentrate@irvacuo toEblume of 50 mL and 30 stirred for 2 h. The precipitate was filtered and
dried. Form Aopplymorph4was 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 102380 2009/83822PCT/EP2009/052859 - 23 -

5 233 66.3
24.1 37.7
24.4 12.7
24.7 43.0
25.0 15.0

10 258 11.2
26,86 12.0
26.9 34.6
27.1 12.6
27.6 252

15 28.0 36.8
28.4 16.6
28.8 13.1
28.3 225
30.8 158.0

20 322 11.8
33.0 11.7

Crystalfine polymorph C

1.0 g Form B polymorph of (E}-N-(2-Amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-
25  4-ylkbenzenesulfonyll-1H-pyrrol-3-yl}-acrylamide  toluene-4-sulfonate was

suspended in 10 mL methano!l and stirred at 60°C for 48 h. The suspension was

cooled io room temperature, filtered and dried. Form C poiymw_ph was obtained

as off-white solid (825 mg).

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

30 substaniially summarized in Table 12 and substantially shown in Figure 12,



Table 10:XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{144-(1- methyl-1H-py
razol-4-y1)-benzenesulfonyl11-IH-pyrrol-3-ylpacryl amide toluene4-sulfonate polymorph A comprising
the following peaks, (rglative intensities 5>10) 2Theta/(ret) 7.082.6 109.73P 519 938:2,42844.8
13.916.2 14.739.1 1515.027.3 15.511.6 17.812.3-¥%014.1 18.524.9 2018.915.0 19.687.4 19.9100.0
20.518.1 20.716.9 2521.020.0 22.736.2 22.923.5 23.519.9 24.519.8

10

15

20

25

30

Table 12:  XRPD paftern of crystalline (E}-N-{2-amino-phenyl}-3-{1-[4-(1-
methyi-1H-pyrazol-4-yl}-benzenesulfonyi]l-1H-pyrrol-3-yi}-acrylamide toluene-
4-sulfonate polymorph C comprising the following peaks (relative intensities
> 10}

2Thefa liref)

8.9 83.1
1.7 100.0
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
215 42.9
21.8 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



3027.013.9 28.118.7 28.614.0 WO 2009/112522PCT/EP2009/052859 - 24 - Crystalline polymorph B
100.0g(E)-N-(2-Amino-pheny1)-3-(14441-methyl-11-1-pyrazol-411)-

benzenesulfopyli; %}Hl%gol -3-y1)-acrylamide was suspended in BOO mlpisppponaniséy solution of
46.8 g p-toluensulfonic acid hydrate in 200 mL 5 |sg|9rppanol 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). T%qparacten sticgreaks of the X-ray powder diffraction pattern of this salt are substantially
summarized in Table 11 and substantially shown in Figure 11. 10 Table 11:XRPD pattern of crystalline
(E)-N-(2-ami#®-bhenyl)-3184-(1- methyl-1H-pyrazol-4-y1)-benzenesulfonylPH-pyrrol-3-yll-acrylamide
toluene4-sulfonate polymorph B comprising the following peaks (relative intensities > 10) 2 Theta Kral)

6.055.8 9.6 26.0.10.0 18.6 10.5
rystafiine polymorph D

5 5.0 g (E}-N-(2-Amino-phenyl)-3-{1-[4-{1-methyl-1H-pyrazol-4-y|}-benzeresulfonyl}-
1H-pyrrol-3-yi}-acrylamide was suspended in 75 mL MIBK and 234 g p-
toluensulfonic acid hydrate was added. The suspension was stirred for 4 h, fillerad
and dried. Form D polymorph was obtained as off-white solid (6.6 g).

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

methyi-1H-pyrazol-4-yi}-benzenesulfonyl}-1H-pyrrol-3-yi}-acrylamide toluene-

4-sulfonate polymorph D comprising the following peaks {relative intensifties
15 =10}

2Thela ffrel)

4.8 58.7
20 145 _ 10.0
15.4 14.8
171 58.5
17.8 22.0
17.7 27.7
25 18,7 98.3
18.1 24.9
19.8 14.2
21.0 31.3
21.2 16.6
30 21.6 36.2
22.5 100.0
23.8 11.4

248 43.0



35.111.659.912.043.112.523.416.154516.645.217.214.117.619.317.855118.1 100.0 18.7
46,3 18.975.319.4 .

WO 2009/112522 o PCT/EP2009/052859
' -28-
25.9 40.3
28.4 26.1
Crystafline polymorph £
5 1.0 g Form B polymorph of (E)}-N-(2-:Amino-phenyl}-3-{1-{4-(t-methy-1H-pyrazol-
4-y)-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 filtered and dried. Form E polymorph was obfained as
off-white solid (826 mg).

10 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.

Tabie 14: XRPD pattern of crystalline (E}N-(2-amino-phenyi}-3-{1-[4~(1-
methyl-1H-pyrazoi-4-yl}-benzenesulfonyl]-1H-pyrrol-3-yi}-acrylamide toluene-

15 d-sulfonate polymorph E comprising the following peaks (relative intensities
=10}

2Thela {{ref)

20 6.6 37.7
6.9 78.7
9.5 271
9.7 42,5
10.0 43.3

25 110 1.6
11.6 158.7
12.8 10.8
13.0 43.6
13.7 18.0

36 139 206 .
14.3 15.9
14.6 14.0

14.7 232



71.6 19.7 13.3 WO 2009/112522PCT/EP2009/052859 - 25 - 20.5 34.3 21.2 78.0 22.1 10.1 22.9 85.6
23.369.324.137.724.412.7 24.7 43.0 25.0 ~

WO 2009/112522 PCT/EP2009/052859
-0 -
14.9 16.6
15.1 10.1
15.3 15.1
16.4 10.5
5 18.2 10.1
18.3 26.9
18.6 286.5
18.1 39.3
18.5 47.8
10 19.8 100.0
20.1 31.8
204 458
20.7 35.7
21.0 12.1
15 21.3 23.7
21.8 13.9
22.1 14.1
22.5 14.5
22.8 25.5
206 229 17.8
23.1 12.3
23.3 13.5
23.9 10.6
246 21.5
25 247 21.1
26.5 11.5
27.1 11.1
27.8 23.3
28.0 28.1
30 286 241

28.6 15.2



15.0 25.911.2 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 29.3 22.5 30.8
15.032.211.6 33.0 -

WO 2009/112522 PCT/EP2009/052859
- 30 -

Crystalfine polymorph F

200 mg Form A polymorph of {E}N-{2-Amino-phenyl)-3-{1-[4-(1-methyl-1H-

pyrazoi-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide toluene-4-sulfcnate was
5 suspended in 1.8 mL ethylmethylketone and 0.2 mL water and was stirred for 18

h. The suspension was filiered and dried. Form F polymorph was obtained as off-

white solid (101 mg).

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

substantially summarized in Table 15 and substantially shown in Figure 15.

10
Table 15: XRPD pattern of crystalline (E)}-N-(2-amino-phenyl}-3-{1-[4-{1~
methyi-1H-pyrazol-4-yl)-benzenesuifonyij-1H-pyrrol-3-yi}-acrylamide toluene-
4-sulfonate polymorph F comprising the following peaks {relative infensities
> 10)
15
2Theta l{rel)
5.3 100.0
10.5 70.0
20 114 10.3
15.1 18.4
18.3 18.0
18.6 85.6
18.8 55.5
25 19.3 111
20.4 14.0
22.6 10.6
228 42.9
23.3 13.7
30 25.0 11.2

28.C 15.3



11.7 Crystalline polymorph C 1.0 g Form B polymorph of
(E)-N1(2-Amino- phenyl) -3-{114-(1-methyl-1H-pyrazol- 25

4-y1)-benz HHQ %lH pyrrol-3-y1}-acrylamide toluene-4-sulfonate Wassphapshsgdin 10 mL.
methanol an tlrre OC for 48 h. The suspensi®h-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 powdecfjjﬁmaﬂ@lp@@zmmhfshis salt are 30substantially summarized in Table 12 and

substantlally n Fi 522- 26 PCT / 528 le 12:XRPD pattern
of crystalllnei ']:'? J [&1 g%lqlg?ﬁ ]ia mino-pheny )E:l; %10?3 'DYFEZOE
methyl-1H- pwwmmmmﬁmﬁwpﬁmmwﬁmrylarimhiameMemﬁmsa’d&)natermslymorph C
comprising t g 0: re tensiti .£100,0 13.822.8
108201 15 LTS3 CHE 10z 17 0015 000 3 TOedbtPho s A SoR 47 U1t oo
suspension was filkered 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.

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

15 2Theta Hrel)

6.6 100.0
8.9 16.0
9.5 36.6
20 97 3.7
10.2 13.2
10.3 10.3
11.5 27.8
13.0 12.6
25 13.2 18.5
14.3 11.2
15.1 13.8
16.4 19.3
17.0 12.6
30 183 18.6
18.6 40.1
18.9 13.2

19.2 43.2



21.542.9 21.659.6 2522.031.6 22.210.2 23.627.7 24.511.6 25.212.9 3025.812.5 26.824.8 26.910.9
27.720.1 WO 2009/112522PCT/EP2009/052859 - 27 - 28.410.0 29.117.6 Crystalline polymorph D ~
55.0¢g (E)-N‘-, i@ﬂg}'&?ggﬁenyI)-3-{144-(1-methyI-1H-pyrazol-4-y1)-bénzeigtegﬁygﬁy,],hssg
1H-pyrrol-3-y1}-acrylamide was suspended in 75 mk MIBK and 2.34 g ptoluensulfonic acid hydrate
was added. The suspension was stirred for 4 h, filtered and dried. Form D polymorph was obtained as
off-white soli{d?( .6 0). characteristic peaks of the X-ray powder diffraction pattern of this salt are
10substantially summarized'in Table 13 and substantially shown in Figure 13. Table 13:XRPD pattern
of crystallinel@&3-N-(2-an#datphenyl)-3-(1-[4-(1-
methyl-1H-pypazol-4-y1)-penzenesulfony1]-1H-pyrrol-3-y1}-acrylamide toluene4-sulfonate polymorph
D comprisin% 5[14e followinggp??aks (relative intensities 15>10)

5 207 12.4
21.0 12.1

21.7 32.2

22.5 11.6

22.8 22.8

10 23.2 17.3
24.4 22.3
26.4 15.3

28,1 21.8

28.5 24.5

15 289 14.5

Crystalline polymorph H
7.0 G of (E)}-N~{2-Amino-phenyl}-3-{1-[4-(1-methyl-1H-pyrazol-4-yl}-
benzenesuffonyll-1H-pyrrol-3-yi}-acrylamide (15.6 mmol) was suspended in 126 mi
20 of a 5:1 mixiure of acetone and water. The suspension was heated to reflux unill
all material was solved. The hot solution was filtered through a glass fiber filter and
the filter was washed with 4 mi of the hot solvent mixture. The filtrates were
combined. 107 ml of the solvent was distiled of in vacuum, while the free base
crystallized again. The precipitate was filtered of and used without drying.
25
12.0 g of (E}-N-(2-Amino-phenyl)-3-{1-[4-{ 1-methyl-1H-pyrazol-4-yl)-
benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide {free base, 15.6 mumol) with a water
content of 42 % was suspended in a mixture of 53 mi 2-propancie and 107 mi
water at room temperature. 3.6 g of p-foluene sulfonic acid monohydraie (18.8
30  mmol) was dissolved in 32 ml of 2-propanocle and 8 mi of water. The solution was
added dropwise {o 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



2Thetal(rel) 4.856.7 2014.510.0 15.414.9 17.159.5 17.622.0 17.727.7 2518.798.3 19.124.9 19.614.2
21.031.3 21.216.6 3021.636.2 22.5100.0 23.911.4 24.843.0 WO 2009/112522PCT/EP20091052859

-28- 25.9 4Q,3,98,426.1 Crystalline polymorph E 51.0 g Form B polymorph-gf:pasa0/0s2859
(E)-N-(2-Amino-pheny1)-3-{1-[4-(1-methy1-1H-pyrazol-

4-y1)-benzenesulfonyl]-1H-pyrrol-3-y1}-acrylamide toluene-4-sulfonate was suspended in 9 mL

methanol angrl L water a Ire %Ollﬁ t 850 4 EnHSPED 0N ; filtered and
dried. Form 'Sol§/f}ﬁlgtpp UW% §Eta?r‘lj(fagcf§s 0 }BW 'it%%%lilg%' Zézr\nNgA}e;rg Raft }‘ﬁ(@&,é',l
Tifration: 2.7 %.
The characteristic peaks of the X-ray powder diffraction patiern 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-
methyi~1H-pyrazol-4-yl}-benzenesulfonyll-1H-pyrrol-3-yl}-acrylamide toluene-
4-sulfonate polymorph H comprising the following peaks (refative intensities

> 10)
10
OTheta __ifrel)
6.7 96.9
9.4 32.1
5 98 18.2
12.8 52,8
13.5 16.3
143 30.7
15.0 51.1
20 177 43.4
18.4 54.6
19.0 20.8
19.5 100.0
19.8 83.3
25 201 . 304
20.3 50.3
20.7 116
21.0 325
22.2 19.3
30 226 76.8
232 25.9
24.1 3.2

24.3 18.7



10The characteristicpeaks of the X-ray powder diffraction pattern of this salt are substantially
summarized in Table 14 and substantially showrt in Figure 14. Table 14:XRPD pattern of crystalline
(E)-N-(2-aminosphenydy3-{114-(1- PCT/EP2009/052859
methyl-1H-pyrazol-4-y1)-benzenesulfony11-1H-py#&bt-3-y1}-acrylamide toluene-15 4-sulfonate
polymorph E comprising the following peaks (relative intensities > 10) 2Thetal(rel) 20 6.637.7 6.979.7
9.527.1 9.7424%10.043.312511.011.6 11.615.7 12.810.6 13.043.6 13.718.0 3013.920.6 14.315.9
14.614.0 142@3.2 WO Z%lel12522PCT/EY2009/052859 29 - 14.916.6 15.110.1

10

15

20

25

30

26.4 13.8
27.5 14.4
278 238
28.2 19.1
20.5 10.0
29.9 19.0
30.0 16.0

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

Crystalline polymorph A+B

2.00 g (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-methyl-1 H-pyrazol-4-yl}-benzene
sulfonyl}-1H-pyrrol-3-yl}l-acrylamide was suspended in 40 mbL 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-pyrazol-4-yi)-benzenesulifonyl]-1H-pyrrol-3-yl}-acrylamide
naphthalene-2-sulfonate polymorph A+B comprising the following peaks
{relative intensities > 10}

2Theta f(rel)

4.6 100.0
7.3 18.2



15.315.1 16.410.5 518.210.1 18.326.9 18.626.5 19.139.3 19.547.8 1019.8100.0 20,131.8 20.445.8
20.735.7 21.012.1 1521.323.7 21.813.9 22.114.1 22.514.5 22.825.5 2022.917.9 23.112.3 23.313.5

23.919.6 24,321.5,2924,721.1 26.511.5 . PCT/EP2009/852859
9.4 14.0
13.8 14.1
14.6 16.0
183 54.6

5 187 22.3
17.0 20.2
17.6 20.9
18.5 84.0
18.9 41.4

10 186 24.4
21.3 224
21.9 13.4
23.8 58.2
24.2 2156

15 267 16.1
25.9 14.7
28.5 3.7
270 11.3
27.4 16.0

20 27.9 12.8

Crystaifine polymorph A+B

2.00 g {E}-N-(2-Amino-phenyl}-3-{1-[4-(1-methyl-1H-pyrazol-4-yl}-benzene

suifonyl]-1H-pyrral-3-yl-acrylamide was suspended in 40 mL isopropanol. 1.46 g
25  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

obteined.

The characteristic peaks of the X-ray powder diffraction patiern of this sall are

substantially summarized in Table 19 and substantially shown in Figure 19,



27.111.1 27.823.3 28.028.1 3028.624.1 29.615.2 WO 2009/112522PCT/EP2009/052859 - 30 -
Crystalline polymorph F 200 mg Form A polymorph of (E)-N-(2-Amino-pheny1)-3-{1-j4-(1-methyl-1H-
pyrazol-4-ylbengapasylfonylj-1H-pyrrol-3-A-acrylamide toluene-4-sulfopaia pRgomsdspended in 1.8
mL ethylmethylketone and 0.2 mL water and was _sgigred for 18 li. The suspension was filtered and
dried. Form F polymorph was obtained as off-white solid (101 mg). The characteristic peaks of the
X-ray powder diffraction pattern of this salt are substantially summarized in Table 15 and substantially
shown in Figure 15. 10 Table 15:XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-1H-pyrads| ¥y 1)-BERS waitang i pisipllirs Ry N-(Zamiraab esidbredsidfbhate polymorph
F comprising{ba:{alau {relak é@mm A]-4@- ([ 10.570.0
2011.410.3 1511@?&535892%%%55%\‘& : . ﬁn’%—h@ 9# 59;?[3&9@@
naphthalene-2-sulfonate polymorph A+B comprising the following peaks

5 (reiative intensities > 10}

2Theta {ref}

4.7 100.0
10 5.8 17.2
6.8 73.1
7.3 30.1
8.1 16.6
8.5 31.4
15 8.7 34.0
102 16.7
12.8 247
13.5 22.2
13.9 27.3
20 148 15.9
15.2 11.3
15.6 242
17.6 1.2
18.0 16.6
25 185 65.2
19,1 55.8
19.5 82.5
19.9 20.2
20.8 19.8
s 212 298
21.8 16.9
22.1 51.4

22.8 12.9



18.855.5 2519.311.1 20.414.0 22.610.6 22.942.9 23.313.7 3025.011.2 28.015.3 WO
2009/112522PCT/EP2009/052859 Crystalline polymorph G 1.00 g Form C polymorph of
(E)-N-(2-Anginpsiplignysb) 3-044-(1-methyl-1H-pyrazol- PCT/EP2009/052859
4-y1)-benzenesuIfonyl]-lH-pyrroI-3-y1).-acrylami_dgfqluene-4-su|fonatewas suspended in 9 mL
acetone and 1 mL water and was stirred for 24 h. The 5 suspension was filtered and dried. Form G
polymorph was_obtained ff-white solid (867 mg). The characteristic peaks of the X-ray powder
diffraction pattérn of this salt'are substantially summarized in Table 16 and substantially shown in
Figure 16. 105T@ble 16:XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-lH-pigagol-4-y1)-p§_%zenesuIfonyl]-l I-I-pyrrol-3-y1}-acrylamide toluene4-sulfonate polymorph
G comprising the following peaks (relative intensities > 10) 152Thetal(rel) 6.6100.0 8.916.0 9.536.6
209.731.7 169432 18.3

5 27.0 12.7
274 205
27.7 209
281 204
28.6 15.7

10

Crystalline polymorph C
1.00 o (E)-N-~(2-Amino-phenyl}-3-{1-[4~(1-methyl-1H-pyrazol-4-yl)-benzene
sulfonyl]-1H-pyrrol-3-yl}-acrylamide was suspended in 15 mL methanol. 1.46 ¢
naphthalene-2-suifonic acid (70%) was added and the solution was filtered.
15  Seeding crystals were added 1o the filtrate and the suspension was stirred for 1 h.
The sus'pension 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
substanfialty summarized in Table 20 and substantially shown in Figure 20.

o0 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)

25
oTheta el
5.8 100.0
9.4 30.2
3 9.9 155
10.4 14.4
114 25.2

11.7 252



10.310.3 11.527.9 13.012.6 2513.218.5 14.311.2 15.113.8 16.419.3 17.012.6 3018.318.6 18.640.1
18.913.2 19.243.2 WO 2009/112522PCT/EP2009/052859 - 32 - 19.421.0 19.823.4'20.232.4 20.459.3

520.712.4 23 HIRok Hk432.2 22.511.6 22.822.8 . PCT/EP2009/052859
12.3 12.0
16.7 50.2
16.2 42.9
17.3 78.4

5 17.9 56.6
18.3 59,9
18.8 13.7
18.1 456
20.6 278
10 207 23.6
20.9 36.3
21.3 11.5
22.4 67.3
22,8 75.3
15 23.3 11.7
23.6 21.7
24.4 28.7
26,7 21.7
27.0 2158
20 273 14.0
27.8 27.2
27.8 13.0
28.8 14.3

25 Commercial utility

The (E)-N-(Z-aminc-phenyl}-3-{1-{4-(1-methyl-1H-pyrazol-4-yl}-benzenesulionyl}-

1H-pyrrol-3-yi}-acrylamide salis according fo 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
30  inhibiting histone deacetylase activity and function.

"Histone deacetylase" (HDAC) means an enzyme with an activity towards the &

acety! group of lysine residues within a subsirate protein. HDAC substrates are



10 23217.3 24.422.3 26.415.3 28,121.8 28.524.5 1528.914.5 Crystalline polymorph H
7.0gof(E)-N-(2-Amino-phenyl)-3-{1 [4-(1-methyl-1H-pyrazol-4-y1)-

benzenesul{gg%&b;.l][%i yrrol-3-ylyacrylamide (15.6 mmol) was suspendgdipphefd mahed of a 5:1
mixture of acetone and water. The suspension wagdeated 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 mixtyre, The filtr were compi . | . 0 isti iny: , whil
the e pasy SLETIoR A b bt ol SRBER PO LS AT A aar g, vile
12.0gof(E)-Ne(hisioriae-[Henyit B¢t dmiied imthyiat Bhppkapeiain 90 (Hspo0), tubulin or the

benzenesulighyd-diob S bRaYPEILE (oairse: RGN AeaiRhagalenEol 42 3%

was suspended Iin a mixture of 53 ml 2-propanole and 107 ml water at room temperature. 3.6 g of

p-toluene sulfedielyiirdl R rarIvAETOLS SB I iRFOTPHdKegisebiB e S FHDSEAIBrBFERBIR and 8 ml of
water. The SFHHH% W@édg,qig@%\@gsgép%@@pspension of the free base over a period of 1 hour.
er

The suspension was stirred for furt days at room temperature. The precipitate was filtered off,
washed with 5 ml of the solvent mixture used for the crystallization, and ‘WO

2009/112522RGHIER 20 PRRR2BE acd 8/ tdaasyimeaEin(at AQifofphByeBrE.-Migidnibihylg; water

content by Kar| Fischer Titration: 21 %. The ch teristi ks of the X- der diffracti
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this invention means inhibiting the activity and function of one or more HDAC
10  isoenzymes, in particular isoenzymes selected from the so far known histone
deacstylases, namely HDAC 1, 2, 3 and 8 (class 1) and HDAC 4, 5,6, 7, 9 and 10
(class 11}, HDAC 11 as well as the NAD+ dependent class Il (Sir2 homologues). In
some preferred embodiments this inhibition is at least about 50%, more preferable
at least 75% and still more preferable above 90%. Preferably, this inhibition is
15  specific to a specific histone deacetylase class (e.g. HDAC class | enzymes), a
- selection of isoenzymes of highest pathophysiological relevance (e.g. HDAC 1, 2,
3 enzymes) or a single isoenzyme (e.g. the HDAC 1 enzyme). A histone
deacetylase inhibitor in the meaning of this invention is therefore a compound
capabie of interacting with a histone deacstylase and inhibiting its activity, in
20 pariicular its enzymatic activity. In this context “head group” defines the residues
within a histone deacetylase inhibitor responsible for interacting with the active site

of the enzyme, e.g. the Zn*" ion.

The inhibition of histone deacetylases is determined in biochemical assays of
25  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 isoenzymes in E.coli, insect cells or mammaiian celis. Since HDAC
isoenzymes are active in mulliprotein complexes and form homo- and
heterodimeres, nuclear extracts derived from human cancer cells, for example the
30 human cervical carcinoma cell line HelLa, are preferred. These nuclear exiracts
contain class | and class il enzymes, but aré gnriched in class | enzymes. For
expression of recombinant HDAC isoenzymes, mammalian expression systems
like MEK293 cells are preferred. The HDAC isoenzyme is expressed as a fusion



5 Table 17: XRPO pattern of crystalline (E)-N42-amino-pheny1)-3-(144-(1-
methyl-1H-pyrazol-4-y1)-benzenesulfonyl]-1H-pyrrol-3-yll-acrylamide toluene4-sulfonate polymorph H

comprising {9&%’5@2 peaks (relative intensities > 10) 10 2Thetalfren fcA9Ep9fhhdrs 159.918.2
12.852.8 13.516.3 14.330.7 15.051.1 2017.743.4 13.454.6 19.020.8 19.5100.0 19.883.3 2520.139.4
20.350.3 20.711.6 21.032.5 22.219.3 22.676.8 23.225.9 24.13.2

protein with an affinity tag, like the FLAG epiiope. By affinity chromatography, the

tagged protein is purified alone or in complex with endogenous proteins {e.g. other
HDAC isoenzmyes and coactivators / platform proteins). The biochemical assays
are well described and well known to persons skilled in the art. As substrates,

5 histone proteins, peptides derived from histone proteins or other HDAC substrates
as well as acetylated lysine mimetics are used. One preferred promiscuous HDAG
substrate is the fripeplide Ac-NH-GGK(Ac), coupled with the fluorophore 7-
aminomethyicoumarin (AMC).

160 The invention further relates to the use of the (E)-N-(2-amino-phenyl)-3-{1-{4-(1-
methyh1H-pyrazol-4-yi)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts
according to this invention for inhibiting histone deacetylase activity in cells and
tissues, causing hyperacetylation of substrate proteins and as functional
consequence, for example, the induction or repression of gene expression,

15 induction of protein degradation, cell cycle arrest, induction of differentiation and/or

induction of apoptosis.

The cellular activity of a histone deacstylase inhibitor includes any cellular effect
related o histone deacetylase inhibition, in particular protein hyperacetylation,
20  f{ranscriptional repression and activation, induction of apopiosis, differentiation and

! or cytotoxicity.

The term “induction of apoptosis” and analogous ferms are used to identify a
compound which executes programmed cell death in cells contacted with that
25 compound. "Apoptosis” is defined by complex biochemical evenis 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 profiferation
or cell differentiation. Preferably, the inhibition of proliferation, induction of
30 differentiation andior induction of apoptosis is specific fo cells with aberrant cell
growth. “
“Cytotoxicity” in general means arresting proliferation andfor inducing apopiotic

cell death in vitro in mammalian cells, in particular human cancer cells,



24.318.7 WO 2009/112522PCT/EP2009/052859 -34 24,512.3 25.716.2 26.413.8 27.514.4 5 27.923.8
28.219.1 29.510.0 29.919.0 30.016.0 10

(E)-N-(2-Arq,fmp-f})tp)clelr}%)z-z?-{144-(l-methyl-1H-pyrazol-4-y1)-benzenesuIfq,@il]l-u,z805,,052859
111-pyrrol-3-y1l-acrylamide naphthalene-2-sulfonagg 15 Crystalline polymorph MB
2.00g(E)-N-(2-Amino-phenyl)-341-[4-(1-methyl-1H-pyrazol-411)-benzene

sulfony1]-1H -3-y1}- ] aS,.S ed.in4 |SOR¥O ;
naphthalene- s%%é%?c%c?ﬁ%’%@ﬂgﬁ%\g agd%%ﬂgrgg t e%ugg%r%é%ng\fvg?@[%;e]aeor Elaﬂlr?lﬂg
suspension veaslifgeiea, ietatblecaKiEraessipierel Ritieoaiest F0ls0pFBRdRETEsEREION off-white

solid (2.72 g)yasobtaIBRsk TRShRIASIeHRIMRSRIAE SasYriaY ROWERILIFRiAN @ajter of this salt

are substantially summarized in Table 18 and substantially shown in Figure 18, Table 18:XRPD

pattern of critlIRRRIQE RN AFh potsnsiNEdghingr@mmary carcinoma cells).

25methyy-1H4pyistarichy Lhbgaasne suttanyll skR-4rsobarlifkariy amicte nedpiiheensgieidfonate

polymorph A%} compsing 1 ollowing ok (elalie el = 40 39T petelre)

Assays for quantificafion of cell proliferation, apoptosis or differentiation are well
known to experts and state of the art. For example, metabaolic aclivity which is
10 linked to cellular proliferation is quantified using the Alamar Blue / Resazurin assay
(O'Brian et al. Eur | Biochem 267, 5421-5426, 2000) and induction of apoptosis is
guantified by measurement of chromatin fragmentation with the celi death
detection ELISA commercialized by Roche. Examples for cellular assays for the
determination of hyperacetylation of HDAC substrates are given by measuring
1% core histone acetylation using specific antibodies by Western biotting, reporter
gene assays using respective responsi\}e promoters or promoter elements (e.g.
the p21 promotor or the sp1 site as responsive element) or finally by image

analysis again using acetylation specific antibodies for core histone proteins.

20 The (E)-N-{2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzeneasulfonyl}-
1H-pyrrol-3-yl}-acrylamide salts according to this invention can be commercially
applicable due to their HDAC inhibitory, anfi-proliferative and/or apoptosis inducing
activity, which may be beneficial in the therapy or prophylaxis of diseases
responsive thereto, such as e.g. any of those diseases mentioned herein.

25
The invention further relates to a method for inhibiting, treating, ameliorating or
preventing 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-
yil-acrylamide salt according to this invention to a mammal, in particular a human

30 inneed of such treatment. A "neoplasia” is defined by cells displaying aberrant call
proliferation andfor survival and/or a block in differentiation. The term “neoplasia”
includes benign neoplasia, which is described by hyperproliferation of celis,
incapable of forming an aggressive, melastasizing tumor in vivo, and, in contrast,
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malignant neoplasia, which is described by cells with multiple cellular and
biochemical abnormalities, capable of forming a systemic disease, for example
forming tumor metastasis in distant organs.

5 The (E)-N-(2-amino-phenyi)-3-{1-}4-{1-methyl-1H-pyrazol-4-yl)}-benzenesulfonyl}-
1H-pyrroi-3-yi}-acrylamide salts according to this invention can be particularly used
for the treatment of malignant neoplasia, also described as cancer, characterized
by tumor cells finally metastasizing into distinct organs or tissues. Examples of
malignant neoplasia treéted with the (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-

16 pyrazok4-yl)-benzenesulfonyl}-1H-pyrrol-3-yl}-acrylamide salts according to the
present invention include solid and hematological tumors. Solid tumors are
exemplified by tumars of the breast, bladder, bone, brain, central and peripheral
nervus system, colon, endocrine glands (e.g. thyroid and adrenal cortex),
esophagus, endometrium, germ celis, head and neck, kidney, liver, fung, larynx

15 and hypopharynx, mesothelioma, ovary, pancreas, prostate, rectum, renal, small
intestine, soﬁ‘tissue, testis, stomach, skin, ureter, vagina and vulva, Malignant
neoplasta include inherited cancers exemplified by Retinoblastoma and Wilms
tumor. In addiﬁon, malignant neoplasia include primary tumors in said organs and
corresponding secondary tumors in distant organs (“fumor metasiases”).

20 Hematological fumors are exemplified by aggressive and indolent forms of
feukemia and lymphoma, namely non-Hodgkins disease, chronic and acute
myeloid leukemia (CML / AML), acuie lymphoblastic leukemia (ALL), Hodgkins
disease. multiple myeloma and T-cell Iymphoma. Also included are
myelodysplastic syndrome, plasma cell neoplasia, paraneoplastic syndromes,

25  cancers of unknown primary site as well as AlDS related malignancies.

lt is to be noted that a cancer dissase as well as a malignant neoplasia does not
necessarily reguire the formation of metastases in distant organs. Certain tumors
exert devastating effects on the primary organ itself through their aggressive

30 growth properties. These can lead to the destruction of the tissue and organ
structure finally resulting in failure of the assigned organ function.



2027.912.8 Crystalline polymorph A+B
2.009(E)-N-(2-Amino-pheny1)-3-(144-(1-methyl-1H-pyrazol-4-y1)-benzene

sulfony1]-11:L-pydRl-3al-acrylamide was suspended in 40 mt_. |sopropﬁ@gbé(ﬂ,€},@;2%59
naphthalene-2- sulfonlc aC|d (70%) was added and e suspension was stirred for 21 h. The

suspension was filtered and dried. An off-white solid (2.82 g) was obtained. The characterlstlc peaks of

Substantialy SO e BRSRR SaR A R ST S e R
pattern of Crﬁgwﬂm O x@sibephengs @fieewm biopd vessels, a process descnbed as
ethyl-1H-pyrageldsylispengsnesst ﬁBM&é&%f%U%%yé} AEHHide: BRRBE aleRe %;Nf;%!late

polymorph A+B comprising the foIIowmc\;fpea 5(relative intensities > 10) 2Thetal(rel) 4.7100.0

105.817.2 6 87H1e-phesyl-3rir 4 oraeiiv- 1Sb97§@?9‘fo¥i)1%97'%9218§¥4 foydl d5bryTatSovis

2014.613.9 acrylamide salts according to this invention can be commercially applicable for
treatment of pathophysiclogical relevant processes caused by benign or neoplastic
cell proliferation, such as but not limited fo neovascularization by unphysiological
proliferation of vascular endothelial cells.

10 Drug resistance is of particular importance for the frequent failure of standard
cancer therapeutics. This drug resistance is caused by varicus cellular and
molecular mechanisms like overexpression of drug efflux pumps, mutation within
the cellular target protein or fusion proteins formed by chromosomal
translocations. The commercial applicability of the (E)}-N-(2-amino-phenyl}-3-{1-[4-

15 (1-methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts
according to the present invention is riot limited to 1% line treatment of patients.
Patients with resistance to cancer chemotherapeutics or target specific anti-cancer
drugs can be also amenable for treatment with these (E)-N-(2-amino-phenyt)-3~{1-
[4-( T-methyl-1H-pyrazol-4-yl)-benzenssulfonyi]-1H-pyrrol-3-yl}-acrylamide salts for

20 eg. 2™ or 3" fine treatment cycles. A prominent exampie is given by acute
promyeiocytic leukemia patients with the PML-RARa fusion protein, resistant io
standard therapy with retinoids. These patients can be resensitized towards
retinolds by treatment with HDAC inhibitory drugs like the (E)-N-(2-amino-phenyi)-
3-{1-[4-(T-methyl-1H-pyrazol-4-yi}-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide

25  salts according fo the present invention.

The invention further provides to a method for treating a mammal, in particular a
human, bearing a disease different fo cellular neoplasia, sensitive fo histone
deacetylase inhibitor therapy comprising administering to said mammal a
30 pharmacologically active and therapeutically effective and tolerable amount of a
{E£}-N-{2-aming-phenyl}-3-{1-[4-{1-methyl-1H-pyrazol-4-yl}-benzenesulfonyil-1H-
pyrrol-3-yl}-acryiamide saft according to this invention. These non malignant

diseases include
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(i} arthropathies and osteopathological diseases such as rheumatoid
arthritis, osteoarthriis, gout, polyarthritis and psoriatic arthritls,

(H) autoimmune diseases like sysiemic lupus erythematosus and transplant
rejection,
5 (i) hyperproliferative diseases such as psoriasis or smooth muscle cell

profiferation including vascular proliferative disorders, atheroscierosis
and restenosis,
(iv} acute and chronic inflammatory diseases and dermal diseases such as
ulcerative colitis, Crohn's disease, allergic rhinitis, allergic dermatitis,
10 cystic fibrosis, chronic obstructive bronchitis and asthma,
(v) endometriosis, uterine fibroids, endometrial hyperplasia and benign
prostate hyperplasia,

{vi) cardiac dysfunction,
{vii) inhibiting immunosuppressive conditions like HIV infections,
15 (viil) neuropathological disorders like Parkinsor’s disease, Alzheimer disease

or polyglutamine related disorders, and
(ix) pathological conditions amenable to treatment by potentiating of
endogenous gene expression as well as enhancing transgens
exprassion in gene therapy.
20
The (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesulfonyl}-
1H-pyrrol-3-yl}-acrylamide salts according fo the present invention may be
commercially applicable for {reatment, prevention or amelioration of the diseases
of benign and malignant behavior as described herein, such as, for example,
25  (hyper)proliferative diseases and/or disorders responsive fo induction of apoptosis
and/or disorders responsive fo cell differentiation, e.g. benign or malignant
neoplasia, particularly cancer, such as e.g. any of those cancer discases
described above.

30 In the context of their properiies, functions and usabilities mentioned herein, the
(E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesulfony}- 15~
pyrrol-3-yl}-acrylamide salts according o the present invention are expected {o be
distinguished by vaiuable and desirable effecis related therewith, such as e.g. by



28.515.7 10 Crystalline polymorph C
1.00g(E)-N-(2-Amino-phenyl)-3-{1-{4-(1-methyl-1H-pyrazol-4-y1)-benzene

sulfonyll-1w§)¥ggﬁy-é%}}-acrylamide was suspended in 15 mL methanglc#6,80/052850
naphthalene-2-sulfonic acid (70%) was added and4he solution was filtered. 15 Seeding crystals were

added_ to the_ filtrate and the suspension was stirred for 1 h. The suspension was filtered and dried. An
off-white SO"B»(A-%&iewya§ﬁaﬁ5}ecﬂ;it}éx%mn§pt%isg@r&@QKS(QEHﬂe Ksray fovyder difisagiion pattern
of this salt are substantially summarized in Table 20 and substantially shown in Figure_20. 20 Table
20:XRPD paR@RBIUNstERREIRE) INE[2Rs R0 WRERY)-3ha90ce OF Significant side - effects,
methyl-11-1-@ydazotufiieh) henrens seifoct|rdlatay wak-3ndiH- sesyipaite aaghthalenedutivionate

polymorph C comprising the _o%. in eaksérelative intensities > 10) 25 2Thetal(rel) 5.8100.0 9.430.2
309.915.5 1&‘2?@?@1"!{1‘?’4%55.4‘1 R\%E%QW&” 009/112522PCT/EP2009/052859 - 38 - 12.312.0
15.750.2516.242.9 17.378.4

The present invention further includes a method for the treatment of mammals,
including humans, which are suffering from one of the abovementionad conditions,
ifinesses, disorders or disesases. The method comprises that a pharmacologically
active and therapeutically effective and tolerable amount of one or more of the (E)-
10 N-{Z-aminc-phenyi}-3-{1-{4-(1-methyl-1H-pyrazol-4-yl}-benzenesulfonyl}-1H-pyrrol-
3-yil-acrylamide salts according to this invention, which function by inhibiting
histone deacetylases and -in general- by modulating protein acetylation, inducing
various cellular effects, In particular induction or repression of gene expression,
arresting cell profiferation, inducing cell differentiation and/or inducing apoptosis, is
15  administered to the subject in need of such treatment.

The invention further includes a method for treating diseases and/or disorders
responsive or sensitive to the inhibition of histone deacetylases, particularly those
diseases menticned above, such as e.g. cellular neoplasia or diseases different {o
20 cellular neoplasia as indicated above, in mammals, including humans, suffering
therefrom comprising administering to said mammals in need thereof 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}-
benzenesulfonyll-1H-pyrrol-3-yll-acrylamide salts according to the present
25  invention.

The presént invention further includes a therapeutic method useful o modulate
protein acetylation, gene expression, cell proliferation, cell differentiation and/or
apoptosis /n vivo in diseases mentioned above, in pariicular cancer, comprising
30 administering fo a subject in need of such therapy a pharmacologically active and
therapeutically eﬁective and tolerable amount of one or more of the (E)-N-(2-
amino-phenyl}-3-{1-[4-{ 1-methyl-1H-pyrazol-4-yl}-benzenesulfonyl]- 1 H-pyrrol-3-yi}-
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Commercia{‘}ﬁg“‘}m%%)w-(z-amino-phenyl )-3-{1-[4-(1-methyl-1H-pyrazek4-yddrhepsenesulfonyl]-

1H-pyrrol-3-yll-acrylamide salts according to this inyg@ntion have valuable pharmacological properties
and effects, which make them commercially applicable, such as e.g. they are commercially utilizable

% ggflplezfgg%&%ﬁ@%g@&%@g&%"%%?s AROSRRIRS AR 2RI IS istone
deacetylases.

The present invention further provides a method for regulating endogenous or

5 heterologous promotor activity by contacting a cell with a (E)-N-(2-amino-phenyi)-
3-{1-[4-(1-methyl-1H-pyrazol-4-yl}-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salt
according to this invention.

The invention further relates to the use of the (E)-N<{2-amino-phenyl)-3-{1-[4-(1-

10 methyl-1H-pyrazol-4-yl}-benzenesulfonyl]-1H-pyrrol-3-vi}-acrylamide salts
according to the present invention for the production of pharmaceutical
compositions which are employed for the treatment andfor prophylaxis and/or
amefioration of the diseases, disorders, illnesses and/or conditions as mentioned
herein.

15
The invention further relates to the use of thé {E)-N-{Z-amino-phenyl}-3-{1-[4~(1-
methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yi}-acrylamide salts
according fo the present invention for the production of pharmaceutical
compositions which are employed for the treatment andfor prophylaxis of diseases

20 and/or disorders responsive or sensitive to the inhibition of histone deacetylases,
particularly those diseases mentioned above, such as e.g. cellular neoplasia or
diseases diffsrent to celluiar neoplasia as indicated above.

The invention further relates fo the use of the (E)}-N-{Z-amino-pheny!)-3-{1-[4-(1-

25  methyl-1H-pyrazoi-4-yi}-benzenesulfonyil-1H-pyrmrol-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-(Z-amino-phenyi}-3-{1-{4-(1-

30 methyl-1H-pyrazol-4-yi}-benzenesulfonyl}-1H-pyrrol-3-y}-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.



- 39 - histone H2A, H2B, 1-13 or H4 proteins and isoforms but substrate proteins different to histones
like, but not limited to, heat shock protein 90 (Hsp90), tubulin or the tumor suppressor protein p53
exist. In pa%é%ﬂ%gﬂe deacetylases catalyse the hydrolysis the s-aceiyk-gipiRRkl¥sine residues
within these substrate proteins, 5 forming the free d#ino group of lysine. Inhibition of histone
deacetylase by the (E)-N-(2-amino-pheny1)-3-(1-[4-(1-methyl-
1H-pyrazol-4-y1)-benzenesulfony11-1H-pyrrol-3-ylyacrylamide salts according to this invention means
inhibiting the,activity and function of gne or more HD 0 iso mes, | [ i zymes
selected fro ﬁe‘r%\)c{)a?gro r?gv%é%g'(E'ﬁgsdg%c{;%%yl‘fass%g?r%%ng%ﬁ%%é@??%ﬂagr%%%yﬁ%?uand HDAC

4,5, 6, 7, 9 ametiiyd {Hasg o HDA enzen el fasyiid tpproténdnaemiamnige 111 (Sir2 he@islogues). In
some preferigdeRinacmentR RO AN AblearalAut H3emRIR PoefesablRatiRgkIrS% and

still more pre e above 90%. Preferably, this inhibition is 15 specific to a specific histone
deacetyfase 90§ NE DAUChILAN &ezyined) farsdealing obisyeniymey oimglicsating of
pathophysiolggicaldeleyadsipg. HPAGresking STEBERER! OlcRISINgIBURACNA(BR (2:8. thgHDAC 1
enzyme). A histone deacetylase inhibitor in the meagji_%? of this irB/erJtion is therefore a compound
capable of iffafReREPHIRIEL Y SRR IRARIER S TTAMBRMP RSV ST 8D &icEr ils
enzymatic aghiviy. diséaisceonientioheachgrouy rdefindsrip eaesiseswvitzie a bistoneddaretylase
inhibitor responsible, for interacting, wi mthe,ac%ve site of the enzyme, e.g. the Zn24 ion. The inhibition
devimed hrisitRese

of histone deAEyIALEETR S i biot

ibLRemical assays of 25 various formats and sources of
enzymaitic activity. HDAC activity is used either derived from nuclear or cellular extracts or by

heterologous GuEssIAg O AR HIRAG SREMEs Rreol. pssiasl ahyemmaign cels Since

HDAC isoenzymes are active in multiprotein complexes and form homo- and héterodimeres, nuclear

extracts deriveglTibithowarptdndbearsnasudioambid gy Rudizas 06ainids carcinom&2H8ll line
HelLa, are prefepeihd heseRECIBi R g Saiainelashd anselastdh e@ifyfFﬁérthéaﬂﬁﬁcﬁﬂriChed in

class | enzymes. For expression of recombinant HDAC isoenzymes, mammalian exp{.essio systems

like HEK293%NBRFEGErvhieh 1990 HisA G988 e Iy Hiealingx pRESYERHRY A GlISHEREARIBHINY O
2009/1%2522R&TAER2008(RREDD ticiintefpditeaisalfiinity 48 & tiketheFihdEeaionsssBy affinity
chromatography, the tagged protein is purified alone or in complex with endogenous.proteins (e.g.
other HDAC %8@%9‘?&%@%%% ’CB%E{W@?E*VSC}%IS%M JiEiRsY: FHE Bfogﬁgﬁ]fé%?%asrsgxgg%%%swell
described angewetbkadvendia persens skilled in the art. As substrates, 5 histone proteins, peptides
derived from histone proteins or other I-IDAC substrates as well as acetylated lysine mimetics are

used. One preferred promiscuous HDAC substrate is the tripeptide Ac-NH-GGK(Ac), coupled with the
fluorophore 7Fhaninvemisthyiedhenaeiateavic)ironae pvibeticn AR mingh ey vhedudeldf ihe

(E)'N'(%'@miﬂ?éﬂhgﬁ‘?ﬂ)ﬁb&éﬁ#&é)%%méﬂekh%’ﬁgﬁﬂ%WM—@%}EQWWQ'1 H-pyrrgisyl)-a

crylamid e salts atcording to this'invention for inhibiting histone deacetylase activity in cells and

tissues, caust§H¢istatetylafomBrestaE e alifaPfOREEIRR SnddRIGIREE Y xample,

the induction QgRERRIENGhIBRNERXAFESSISR Lindrsainy of peatentisteosadatipiorsihgyde arrest,

induction of differentiation and/or induction of apoptasis. The cellular, activity of a hist deacetylase

inhibitor inclUdE rgﬁVc@ﬁﬂﬁpﬂfﬁcﬂe‘fﬁgatﬁm@%o‘fsf%se(ﬁg%%%sﬁﬁﬁibﬁoﬁy;% Bgyti(?g&ﬁoﬁ?otein

hyperacetylatiria28t ansctigtionh dorepie ssidicwladyactivediosiicil estiery obap afttwisediffecentiation and
25 diseases described herein above.

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

diseases described herein above.



/ or cytotoxicity. The term "induction of apoptosis" and analogous terms are used to identify a
compound which executes programmed cell death in cells contacted with that 25 compound:

"Apoptosis"%dzﬁfﬁig}?g% complex biochemical events within the contacted cell, slieh-asthe activation
of cysteine specific proteinases ("caspases”) and thg, fragmentation of chromatin. Induction of

apoptosis in cells contacted with the compound might not necessarily be coupled with inhibition of cell

proliferation ell differentiati Preferably,, the inhihition iferation, inducti f . 30differentiation
andI/or inlduc?l?)]rgl 5‘%%%@&%5%@%@%&3&%% é% c)gl g v['\f/%'t% gIt{e@?aﬁ%)gé%ng%WiH%épo?%&Eg%ﬁ fﬁ@@%eral rr:ef;ns
arresting protﬁ@f’aﬁoﬁ“’anMV&Qh@M}F@EﬁmM@wﬂd‘émmH&w%mmm'ai'mn cells, iregirticular
human cancepCellindVe 2009/ 1122820 GrVERRAOH SRRSO ?b’d&%l]l&%“CHP“p‘Ha?ﬂfEESqﬁé’élon-' IS

defined as a process of cellular reprogramming leading to a reversible or irreversible cell cycle arrest

in GO and re-8XeEERs JPs Yishlieebrgehet 8 pisapfs difeieainteecalizied nermasieredpe or tissue

(e.9. re-gxprespigiivef millfabRecteinz anfhial MMmammaRtSaCiaaa? 88llte SroMiaigniFint in general
means arresting proliferation a cgo inducing apoptotic cell death in vitro in mammalian cells, in
particular hu 5%553%8?%%?& S&/Efor quantification of cell proliferation, apoptosis or differentiation
are well known to experts and state of the art. For example, metabolic activity which is 10 linked to

267, 5451 5438 D0BO) A W B S So B i ey P B atn

fragmentatiom&thﬁiihé-@eﬂm&mﬁhmm&miﬁmﬁbﬁmkymaﬁﬁad}mﬂmrh?iixamplessfaﬁscellular
assays g thedsiaipinasonal yesiareyalnnof HRAG suNstaIERAKe ey easyng 15 core

histone acetylation usSing specific a_nt%gdies y Western blotting, reporter gerle assays using
respective resiBR3RED O IRLIBRMEINSrbivoRe Brareiase aptiney pnihsriamtortaheispiss as

responsive elggengias gt Hmess anRIYAlS RdaiR Y Be ReRIYIAHRR BRgElE antibodies for core
histone proteins. 20The (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methy1-1H-pyrazol-4-y1)-benzenesulfony1]-
1H-pyrrol-3-y1}-acrylamide salts according to this invention can be commercially applicable due to
their HDAC imhibikorsnaot-friohiterativesand/er mpamiasisrinéiating, achviyiindlich ansalibataeneficial in

the therapy rophylaxis of diseases responsive thereto, such as e.g. any of those diseases
mentior?g?j h%hginc.ﬁﬁga?ﬁg'in‘é/gﬂﬁf %udﬁ%&r@?&te@r{%?%rn{aﬂ%ﬁ%?i ﬁi?ﬁﬁé?ﬁe%ﬁﬁﬂ?afﬂeﬁorating or
preventing cefistamaéoplasigrbytiadiavinisirattamairan géégtlye aompnsiofia administering a

) AR AR R wRARA SR RICIMG SRR A,
yl}-acrylamide salt according to this invention to a mammal, in particular a human 30 in heed of such
treatment. A@heoplasidn®alefined Wi batE2dpiaginhciybrixfit-te orotitbphiidhmerot-4udrival and/or

a block in dif@éﬁi@i@é@]ﬁomﬁamf%}mspﬁl?@%Fﬁ%‘h‘ﬁ"f?& benign neaplagia. wlichis desedbed by
hyperproliferation of cells, incapable of formlnggiaé%%ggresswe, metastasizing tumor in vivo, and, in

contrast® WEHEA 1o sasbrampalingerd

The invention further relates to the (E)-N-(2Z-amino-phenyl)-3-{1-{4-(1-methyl-1H-

pyrazol-4-yl)}-benzenesulfonyll-1H-pyrrol-3-yl}-acrylamide salis according o this

invention for use in the treatment and/or prophylaxis of diseases, especially the
25 diseases mentionsd,

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-yi)-

benzenesutfonyl}-1H-pyrrol-3-yl}-acrylamide salts according to this invention and a
30 phérmaceuﬁcaiiy acceptable carrier or diluent.

The present invention further relates fo pharmaceutical compositions comprising
one or more of the (E)-N-(2-aminc-phenyl}-3-{1-{4-(1-methyi-1H-pyrazol-4-yi)-



malignant neoplasia, which is described by cells with multiple cellular and biochemical abnormalities,
capable of forming a systemic disease, for example forming tumor'metastasis in distant organs. 5The
(E)-N-(2-amj ig@g{}xpﬁ-{l-%(l-methyl-lH-pyrazol-4-y1)-benzenesuIfwj]Epzﬂogmszgsg
1H-pyrrol-3-y1}-acrylamide salts according to this-id@ention can be particularly used for the treatment
of malignant neoplasia, also described as cancer, characterized by tumor cells finally metastasizing
into distinct orgaRmeBliBsHEs-1EXayRRICS-¢f-Bxayanariensapas i dieaigdavitishfvention and
(E)-N-(2-amin -?henélg:S%éLfM-élégn hyl-1H- 10 .

pyrazol-4-y153- AN ﬁ-f %%?rgf-l};{g?ﬁ?&c?wgﬁ{iSé%efl?gtéccording to the present invention

include solid and hematological tumors. Solid tumors are exemplified by tumors of the breast, bladder,

bone, brain, I ' . ' lands (e.q. thyroi d ad |
corten), eso e e B Sl I IR R e o

hypophaynx\rtiegoiinstiohrntivar -eticreat) brostaiearekdmi)-ranaraesulfomdisiheposttissue,
testis, Stoma@@éigﬁ?'yférrﬁ‘ﬁé vagiaa apdiyuyva. Malignanineppiasiainelude ipherited canogrs

exemplified by Retinoblastoma and Wilms tumor. In addition, malignant neoplasia include primary

tumors in saRCERGIRRIANG EEesFERRIRT sV RarGatihr £ difthnTerags PIaMRIIREIREtases”). 20

Hematologicahibmpssray erixmpiiigeramaciiessive enseindalentiars-ot lsskemiarantiymphoma,
namely non-Hodgkins disease, chronic,and acuéeam loid leukemia (CML / Al\f/lg}g),r%:u_te lymphoblastic
I i

leukemia (ALLSCREHRIKFRPARYRLOMAHEIE R TSEER I pROFER 0¥ %re
myelodysplastiigyadtomepplaszma cellaaoptasachasanegplasiic sfndssmesreicaierssef unknown
primary site %%Vgﬁ%g i’%%%} raetljgt%d 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 30growth
properties. Thesecasnieat! fodhe-desiuction gl fipdesurandaranaincturdiaaly fesying in failure
of the assigned organ function. WO 2009/112522PCT/EP2009/052859 - 43 - Neoplastic cell
proliferation itaR GBS HgRNAIIearBIREAS IRERECHY @&H ¥iinction. For example the formation of
new blopd vessels, a process described as neovascularization, is induced by tumors or tumor
metastases. The (E)-N-(2- amino-ph eny1)-3-{1 44-(1 -m eth y1-1 H-pyrazol-4-y1)-benzenesu
Ifony11-1 H-piol¥8/fien dHtaRT de'als E‘Etéﬁ?ﬁfﬁlj’?&‘t‘ﬂf@nWSﬁ'Hﬁﬂ%@?ﬁﬂ#ﬁ@r&%@%pplicable
for treatmentpfdriihne paysiglagasbmdcviaotprpeesses caused by benign or neopiastic cell
proliferation, such as but not limited to neovascularization by unphysiological proliferation of vascular
endothelial cells. toDrug resistance is of particular importance for the frequent failure of standard
cancer therapestits:chisrd fughesistiiee i cposrdaee v uscogiosiiicansd anchediniar imdbisanisms like
overexpyessi r mpSy jon.withjn the cellular target protein or fusion proteins
formed @ cﬁﬁgﬁéﬁgﬁ{ﬁﬁﬁgﬁﬁ@%ﬁ% é]gir%ng ercial applicability of the
(E)-N-(2-amino-pheny1)-3-{1-14- 15

(1-methyl-THrpyrazobangs) foaRgenessiiendl-didmyaehtng -ashieandesaliaraar o dadthe present

invention is not limited to 1st line treatment of patients. Patients with resistance to cancer

chemotheragBYRROHY haviea sphdiesmntirlipiEidurigs e also amenable for treatment with these
(E)-N-(2-amino-pheny0-3-{1-

[4-(1-methyl-1H-pyrazo|-4-y1)-benzenesulfonyl]-1H-pyrrol-3-y1}-acrylamide salts for 20 e.g. 2's or 3rd
line trea@ﬁnen%'g?/cﬁéggﬂ{iﬁ rﬁﬁ%}ﬁr ex T%tﬁﬁa igggi% %cﬂ%e%rﬁ%@ﬁf&%ﬁ%‘?&kgmgi?ﬁgﬂts with the
PML-RARa fosioprisinteimrresistantdosstahddwel tiErhpiLvathimetimreds! T esédpdtiomathgati-be

e IS Sl Gia R R R AR AL Sl alBraing 1o s
H-pyrazol-4-yNebénpeprd @Efphgipasepierd Ryasriabitapaidiensrsdiucat doidin greruie s ent
invention. Therigvention R Prvides R @aMened o LeRiine-adna Inspagicular @duman,

bearing a disease different to cellular neoplasia, sensitive to histone deace ylase inhibitor therapy
compristhg aipAkRastARHESaTAYAHSPHhe diseases as mentioned.

Additionally, the invention reilates o an arficle of manufacture, which comprises
packaging material and a pharmaceutical agent contained within said packaging



30pharmacologically active and therapeutically effective and tolerable amount of a
(E)-N-(2-amino-phenyl)-3-{1 -[4-(1-methyl-1 H-pyrazol-4-y1)-benzenesulfonyl]-1

Hpyrrol-3- yjégagqy}ég}?%% salt according to this invention. These non malignapt fiseases, include WO
2009/1125 9/052859 - 44 - arthropathigs and osteopathological diseases such as

rheumatoid arthritis, osteoarthrtls gout polyarthritis and psoriatic arthritis, (i)autoimmune diseases

ke systemic R eISER R SRR anTRAY JeiR T Aeribdituaf RIS BRggs Such as

psoriasis or smoot ‘muscle cel pro eratlon mclu Ing vascular proliferative disorders, atherosclerosis

and restenodhg (@eataitelahigienmnieantiinrfsodhlieting dl RYFPRIHNSe 85 s (NS ulcerative
colitis, Crohnis fliseasse AleseitcdinlisnRICHHE dRTERaHIhd sy, &gflbﬁi%eﬁm%ﬁ;ﬂ%%é@we

bronchitis and asthma, (v) endometriosis, uterine fibroids, endometrial hyperplasia and benign prostate

hyperplasia, ah)a'c%?@ﬁ% PRSI Wﬁﬂfﬁ%tnﬁHﬂﬁ&kﬂﬁfﬁ?ﬁg‘%W@@o@m& ¥Rl 9hinfections,
isneuropathqipgieatipiperdgesiivg Reikinsoesddisease nidahednefisisease andelygidamiag related

expression Rl ARG A RERe SiSPTs Ay OB 3 1 (i e 9ene

(E)-N-(2- amm@ihblieﬂlyf&a@f@tém(wmhy{aﬂwmmagﬁﬂ44W4tnﬂ>ﬂzplmwuﬂanﬁd&4 pyrrol- B%ﬂsacrylamlde

salts accordln {% é p,[restﬁnt VSH&I&Q 31 r%%l %]%pl ggleéﬂgtﬁ%ﬂ Fﬁg}{entlon or
|gna erein; suc

amelloratlon O eases O enlgn a haVIOI’ as eSCI’I as, for

example, ZSQﬁmwwr@W&!\ﬁé’ dRRRIBEIS ayfeRbisoRTeRaY ré@@’ﬂ@@é‘&ﬁﬁﬂﬂéﬁérﬂ@%@mmas and/or
disordeyg re%ag{é?ixﬁ 1%%%'%&%5&1%%3%& REEAATIORIGRAE RS PRI ASIaiRAIRHALY cancer,

such as e.g. any of those cancer diseases described above. 30In the context of their properties,
functions and usabilities mentioned herein, the

(E)-N-(2- amImﬁep%@%ﬁc&%ﬁ&aﬁlmﬁa&nﬁ@mg@%@1ﬁobeﬂgem@§uﬁeﬁybram;ﬁakéﬁy&9 acrylamid
e salts according to the E}saent invention are engt‘fted to he distin wshe?( Hgd %“{ﬁble,—?']:g desirable

effects relatdfREPSRAH LGRS Ogvpyper se and familiar to the person ski
pharmaceutical compositions, the (E)}N-{(2-amino-phenyl)-3~{1-[4-(1-methyl-1H-

15 pyrazok4d-yl)-benzenesulfonyl]-1H-pyrmrol-3-yi}-acrylamide salis of the invention (=
active compounds) are either employed as such, or preferably in combination with
suitable pharmaceutical auxiliaries andfor excipients, e.g. in the form of tablets,
coated tablets, capsules, caplets, suppositories, paiches (e.g. as T18), emulsions,
suspensions, gels or sclutions, the active compound content advantageously

20 being between 0.1 and 95% and where, by the appropriate choice of the
auxiliaries and/or exciplents, a pharmaceutical administration form {e.g. a delayed
release form or an enteric form) exactly suited to the active compound and/or to
the desired onset of aclion can be achieved.

25 The person skilled in the art is familiar with auxiliaries, vehicles, excipients,
diluents, carriers or adjuvants which are suitable for the desired pharmaceutical
formulations, preparations or compositions on account of histher expert
knowledge. In addition io solvents, gel formers, cintment bases and other active
compound excipients, for example antioxidants, dispersants, emuisifiers,

30  preservatives, solubilizers, colorants, complexing agenis or permeation promoters,

can be used,.



WO 2009/112522PCT/EP2009/052859 - 45 - low toxicity, superior bioavailability in general (such as
e.g. good enteral absorption), superior therapeutic window, absence of significant side effects, and/or

further. ben '&i%lo%m%fzrellated \{vith their therapeutic and pharmaceuticgl-stitahilitys69- solupility ‘
behaviour). e present invention further includega. method for the treatment of mammals, including

humans, which are suffering from one of the abovementioned conditions, ilinesses, disorders or

dseases. TheellofSFmRYsey Yl mamasasiGRlN ACkA 0 {RGHRRIR el e and

tolerable amount of one or more of the _ . .
N-(2-amino-ghdmiyenesylionndinbhpynreltywirasoilanids seise AESUNBARGHICH SHyPRASNACECrylamide
salts accordigg é@rﬂﬂﬁtﬁimﬂ%c%ﬁ% funaien Bydphdbitinghisengdrpaalaneafneérimgeneral- by
modulating protein acetylation, inducing various cellular effects, in particular induction or repression of

gene expreseidisralveSingRisH prBRfSaL:Ish, mjefﬁﬁ%@lﬂdﬁ‘f‘é@gﬁﬁﬁtidﬂ e indliesiegisoptosis, is
15adminjsteea@imibe stbjgriineneastietspchdrariatenion nadndniianafutoes|neladesaaanethod for

treating diseases ng%o disorders responsive or sensitive to the inhibitjan, of histone deacetylases,
particularl (HAG G R DR LGV E e L oG i SR B S i erent t
20 cellular neoptasiarasdndicated above, in mammals, including humans, suffering therefrom
comprising administering to said mammals in need thereof a pharmacologically active and
therapeutically effective and tolerable amount of one or more of the

(E)-N-(2-amine- e kighimeni[af demsisseatg @43 amino-phenyl)-3-{1-[4-(1-methy- 1 H-
benzengsulfailoL-pysshAnksaraATIsRAs. aoipelingiaie eimseabeaimRientihe present
invention further includes a therapeutic method useful o modulate protein acetylation, gene

expression, E8IEPHSHTeRsRol &SIIiHER RTHRBIF IEHarb P8BS TN VIR BisEREBRRRBhed above,
inhparticul?r @@ﬂﬁ@siﬁ@ﬁépﬂﬁ(;@?] a%aﬁmﬁﬂﬁ%mgd@@su%mmﬁam?%@twmﬁmm af the )
pharmacologically active therapeutically effectiv tolerable amqunt of gne or mare of the
e e e ey R S e S
2099/11_2_52wﬁﬂwmifm%ibmmdé@%m}@dammgsgﬁsthié ihrecimiventiarhich fu_nction
gﬁ (;gg‘ggjo”ugs%r%t\?e” & Jeaceviasess TNSRISSR ML IAR Wiihe P ovides e meikog fgrdRaylating

and further processed fo give suitable pharmaceﬂticai formulations. Suitable

pharmaceutical formulations are, for example, powders, emulsions, suspensions,

sprays, oils, ointments, fatty oiniments, creams, pastes, gels or solutions.

20 The pharmaceutical compositions according to the invention are prepared by
orocesses known per se. The dosage of the (E)-N-{Z-amino-phenyl)}-3-{1-[4-(1-
methyl-1H-pyrazol-4-yl}-benzenasulfonyl}-1H-pyrrol-3-yl}-acrylamide salts of the
invention (= active compounds) is carried out in the order of magnitude customary
for histone deaceiyiases inhibitors. Topical application forms {such as ointments}

25 for the weatment of dermatoses thus contain the aclive compounds in a
concentration of, for example, 0.1-89%. The customeary dose in the case of
systemic therapy {p.0.) 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

30  between 0.3 and 30 mg/kg/h,

The choice of the optimal deosage regime and duration of medication, particulany
the optimal dose and manner of administration of the active compounds necessary



5 heterologous promoter activity by contacting a cell with a (E)-N-(2-amino-pheny1)-
3-(1-[4-(1-methyl-1H-pyrazol-4-y1)-benzenesulfonyl1]-1H-pyrrol-3-y1}-acrylamide salt according to this
invention. The inyentian.further relates to the use of the (E)-N-(2-amino-ppgiyblnd fdAds(1- 10.
methyl-1 H-pyrazol-4-y1)-benzenesulfonyl]-1 H-pysgl-3-y1}-acrylamide salts according to the present
invention for the production of pharmaceutical compositions which are employed for the treatment

and/or prophyladsrragier asmelieraios-efiae dgansrssaiserdris ilnassas andipecpngiions as
mentioned herein. 15 The invention further relates to the use of the

(E)-N-(2-amiNSHePRPSEiaeviepge-
methyl-11-1-pyrazol-4-y1)-benzenesulfonyl]-1H-pyrrol-3-01-acrylamide salts according to the present
invention for the production of pharmaceptical compositions.which, a loved for tment
and/or proph foe%%?%is? ggeéﬁcioo ghdror Eiisaé)sl' aesr'grggp%%s%eg %:&séﬁsﬁ?\%g g{?hgé%m EI!E)I ﬁé%ﬁof histone
deacetymseshpanpuiarictiveoszgaiisasddanend sethzilyosarministeradde rstutaprrussiakial or

diseases diff. I i indic imantienfurthe s tey the use of
the (E)-l\l-é.’seéam*‘%é%.Ei%’né%@fﬁ‘ﬁ%@%ﬁ’?ﬁﬁ%@éﬂ§|.@fﬁ‘%_ Ay
H-pyrrol-3-y14-ftmyielinita Ragarstdraind erragsidiem initrioricr theprddntgsn of pAmaceutical

compositionghaynaistone seacelylaserinkiPiy s vilvrstnednveatian fustaserglnigsekasthe use of
the (E)-N-(2-amino-phenyl)-3-1-f4-(i- .30 methyl-1 ) )
H-pyrazol-4-§;1§t-l?é‘ﬁi&ﬁ@ﬁiﬁoﬁ?‘ﬂfﬁﬁ%ﬁwéﬁsqﬁﬁgcﬂyﬁi’m@s%@*%@%r‘aﬁﬁ%aﬁ?tﬂ? Sf3%Rt invention
for the pgodugsiepmbphaiaTacenticalaappesipredrrdinhibiting or treating cellular neoplasia, such as
benign or malignant neoplasia, e.g. cancer. WO 2009/112522PCT/EP20091052859 - 47 - The

invention further relates to the use of the (E)-N-(2-amino-phenyl)-3-{144-(1-
methyl-1H-pazolekariplee nzéwe sUF)AYA 2- 2 HipyrrbkByWhathléiicesiid-attpydaagtd-the present

venton o 0 i A plppece o GATRO ST S ot e e

onsive to arresting aberra growth, such as e.g.

(hyper)prollféathantisedseobpengrimsenalrjiskand teamasuicsaehnis argagdifjion tHere Wiseases

mentiongd hetein, partiewlarly cancar -suph A% R 9evs@f those cancer diseases described herein
above. 10 The invention further relates to the use of the (E)-N-(2-amino-pheny1)-3-{114-(1- methyl-1

H-pyrazol-4-y1)-benzenesulfonyl11-1 H-pyrrol-3-y1}-a crylami de salts according to the present
invention for fihe redystigreeiana Beeodieare onenEsitiens-uhieh-pte g ) s¢ ok for traaiihgl- preventing
or ameliorating of 15 djsorders responsjve tq induction of apoptasis,. such as e.g. any.of those
diseases meﬁ%@@%‘@%ﬁ&ﬂ?&ﬁ%&’%ﬁ%& ‘BXW%@Q?&%H@%P@ s@%‘g%cgpﬁéégges%escribed
herein abovehEhieveutéationdurteecoaiateddsd with use dfrtheo(E )aNXk(@wmardishengt) Béhifd-(1- 20
methyl-1H-pyrazol-4-y1)-benzenesulfony11-1H- 1-3-y1)3 Iﬁg@iﬁ&é [ @e present
inventio%ﬂor%ﬁé‘p?g’d%'ék‘)%}%f%%%P&a%géigg%%%gﬁ%ﬁﬁé@v%% can %@%ﬁrggﬁﬁg , preventing
or amelioratingibtaiseriagsrespodssesitethbakioraofeirfeadiatiation, such as e.g. any of those

diseases mentioned herein, particularly cancer, such as e.g. any of those cancer 25 diseases

described herein above. The invention further relates to the use of the .
(E)_N-(z_amimﬂ@mb@{gm_chemctherapeutxc anti-cancer agents frequenily used in

combination therapy include, but not are limited to (i) alkylating/carbamylating
25 agenis such as Cyclophosphamid (Endoxan®), lfosfamid (Holoxan®), Thictepa
(Thiotepa Lederle®), Melphalan {Alkeran®}, or chioroethylnitrosourea (BCNU}; (i)
platinum derivatives like cis-platin (Plalinex® BMS), oxaliplatin or carboplatin
{Cabroplat® BMS); (iii} antimitotic agents / fubulin inhibitors such as vinca
alkaloids (vincristine, vinblastine, vinorelbine), taxanes such as Paclitaxel
30 (Taxol®), Docetaxel (Taxotere®) and analogs as well as new formulations and
conjugatas thereof, epothilones such as Epothilone B (Patupilone®),
Azaepaothilone (Ixabepilone®) or ZK-EPO, a fully synthetic epothilone B analog;

(iv) topoisomerase inhibitors such as anthracyclines (exemplified by Doxorubicin /



methyl-1 H-pyrazol-4-y1)-benzenesulfony1]-1H-pyrrol-3-yll-acrylamidesalts according to the present
invention for the production of pharmaceutical 30 compositions which can be used for treating,

preventing %@%ﬁ&if?@%ﬂg of benign or malignant neoplasia, particularly ganges suchas e.g. any of
those cancer diseases described herein above. W%ZOOQ/l12522PCT/EP2009/052859 -48 - The

invention further relates to the use of the (E)-N-(2:amino-phenyl)-3-{144-(1- methyl-1
H-pyrazol-4-y1)- enesulfonyl1-11H-pyrrol-3-y1}-actylam ide salts ac in the present
invention for&e‘%%ggﬂgbﬁb%%%% rﬁ%@é‘%gg &%na&glﬁéﬁﬁ%ﬁ?g?ﬁé%rigﬁ%gg%gééfé‘ ifferent to
a cellular necphasiathndi® sedstivertothistimendage tidaseyifiditoy thtrelyasuct asthesaa-malignant
diseases mentigned.before. The invention further.relates to the yse of the )
(E)-N-(z-amiﬁ%?;‘?Pé‘ﬁ?/‘i"j’%?{’IEfﬁ?{E #ﬂ@t&mﬁ‘-’i ?M%R}P&eﬁ}ﬁﬂ%?-%ﬁ%ﬁ‘é%'&|Fb‘3n§|]ﬂfmu"ac" (5-
H-pyrrol-3-y Bthcrylapudeshite 1(Xaketi@ing Avdbiegugsemisingentianytaribe preduaieniofor
pharmaceutical com ositigﬁs for inhibJLt)i,ng histone deacetylase activi@y in the treatment of diseases

t
responsive to 410 ARIBTIOR P48 the fcRYAR) %BW@Q&!%%(%&C%@% TATESRIAANESS flFtEr relates to
a method forNetiating), phemeRiiRgipeameliadingdiis thPidiRaasss.dHgOrHRAS ildpmss;ggca%@{g)r
conditions mentioned herein in a mammal, in particular a human patient, comprising administering a
pharmacolofBARPRS Wy SgPitrsals ﬁff@%ﬁ@@é@@?&é%ﬁ@%ﬁéﬁﬁt@ﬁ%@
(E)-N-(2-amino-phenyl)-3-014-C1 -methyl-1 H-pyrazol-4-yO-

benzenesulf dl_‘{ H-pyrrol-3-y1}-acrylamide salts according to the present 20inventign to said
mammal in r%% ]fgrsect#{%{g% ef%ﬁcfﬁ Erieie S {bHgasses ubed’ i experimental or

(E)-N-(2eamisiohed yBnscddertbmiettiydclblst are not limited fo (i) kinase inhibitors such as
pyrazol-4-y1)-be Ifonyli-1H-pyrrol-3-y1}-acrylamide salts accordi thisdnventign for use in
the treatmen)f gngﬁc})eé%ﬁ%lp@r%%cs?@f ci')‘l;sezjtgt:a%5 : %S%C%ﬁélg?[@/ ?ﬁg %S@le%)%ﬁée%aiéa Faf%%%r}lve ntion
further relateS\id {4 maoeiiichl (SartepdSition OSIHPASiEyIohen( Tarceva®); (i) proteasome
moreofthe(E)-N:(2-amino:pheny-3--(144-Cl-methyl-1H-pyr 24:4-__ - i
benzenesulf(?)nnﬁ Pm-%\ﬂﬁ|’E‘§-y‘)%‘:§‘é’§\/g%f’dée§8 a@g%ﬂa&@ ’tﬁﬁirﬁ\?&ﬁtiﬁ??ﬁlﬁoné‘ﬁem 50
30pharmaceintiizittyradikeptdadytanisogeiddnenycin (17-AAG); (iv) vascular targeting agents
15 (VTAs) like combretastin A4 phosphate or AVE8062 / AC7700 and anti-angiogenic
drugs like the VEGF antibodies, such as Bevacizumab (Avastin®), or KDR
tyrosine kinase inhibitors such as PTK787 / ZK222584 (Vatalanib); (v) monoclonal

antibodies such as Trastuzumab ({Herceptin®) or Rituximab (MabThera /

F more

Rituxan®) or Alemiuzumab (Campath®) or Tositumab (Bexxar®) or C225/
20 Cetuximab (Erbitux®) or Avastin (see above) as well as mutants and conjugates of
monoclonal antibodies, e.g. Gemiuzumab ozogamicin (Mylotarg®) or Ibritumomab
tiuxetan (Zevalin®), and antibody fragments; as well as mutants and conjugates of
monoclonal antibodies and antibody fragments; (vi} oligonucleotide based
therapeutics like G-3139 / Oblimersen (Genasense®); (vii) Toll-like receptor / TLR
25 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
30 or Triplorelin} and aromatase inhibitors.



WO 2009/112522PCT/EP20091052859 - 49 - bertzenesulfonylPIH-pyrrol-3-y1}-acrylamide salts
according to this invention and pharmaceutically acceptable auxiliaries and/or excipients. The

invention fu‘r‘lti%%'@%}o a combination comprising one or more of the §E}oi-NobArasano-phenyl)-3-(1
44-(1-methy1-1H-pyrazol-4-y1)-benzenesulfonyl]-15i4-pyrrol3-y1}-acrylamide salts according to this

invention and a pharmaceutically acceptable diluent, excipient and/or carrier, e.g. for treating,

preventing opAmPlRLRNg. (HuPepRLalieiale fisPaserielaspioeA spalnany beliguiand/or
disorders responsive to induction of apoptosis, such™as, for example, benign or tomalignant neoplasia,

e.g. cancer, Sgcans iaa dmpleptipde. caticeids st 8 aldimu sERsiE a5t éATREIndNion further
relates to pharmagestcRl aem RISIIANS agraIding tadhisdByentiarinavinsrisiogesieacainases

inhibitory activity.”15 The invention further relates to pharmaceutical compositions according to this
invention halRFagepsiansdiingagidine. alrpesinfentyiPiingserferitedio PiaiRitdtical
compositiongaceardindie:Fhis JNBNERIIPRI RV NAciNlitesatly ecaslily aghgiday egiigndyrther

relates to pharmaceutical compositions according to this invention having cell differentiation inducing

activity. 25TH&MWeMiRA furgrilisihtdikedirsuas: a7haNraBctararkb AP SHGHYCBISIBRSIng one or
more of the st -ABINBIBRSDEBEAA I et bipwireob kel e rzenesuiomyp! H-

H-pyrrol-3-y1}-acrylamide salts ac%ﬁrdinﬁ this invr%n on %Bd a harrpaceuticall .acceptable carrier
d S i e at

or diluent in FHEFRIFRALRRRZSPE PSRy roaticas SF% XARRELEE P2l ge, for use

in the 30 treatwmenioangdlehpiepbidAis PXINdistiSertaMBODoNEE . DVesipeptide / FK228,
2009/11252 T/EP2Q09/ 59.- 70 - material, w in the utical agent is therapeutically
effectivefor ﬁ%’iéﬁﬁg ’eﬁgé%‘g&lsf&r@a ?ﬁjég%:e%y 'a&@@fgéggfﬁg%%é symptoms of an histone

deacetylase mediated disorder, and wherein the packaging material comprises a label or package

nsert which REeRles- ) HRRIAUIPGEUHER 0600 i Wariiialio PARP I o eatigistone
deacetylase mediated disorders, and whereln said pharmaceutical agent comprises one or more
(E)-N-(2-aminbeniBriq)t 44 fmgthyi-1H-pyrazol-4-yi}-benzenesulfonyll-1H-pyrrol-3-yi}-

methyl-114-pyazgahiy DRenrepesicRy islinvRyteh 3 WHeassvinsrigrsalteatsnsding iaihe
invention. The packaglgématenal, label and packa%d?P insert otherwise garallel or resemble what is

generally reqtd&li Kesiliying sHERadmRY 1o nehotdtindt JesHiied BPi&rhaceuticals
having relateg jtilfigmohig:phapmamuRel 5o MR SIINVABE CHBIDERUBNGIMVeKDAR ALE NE; pared by

rocesses b s KARLES 3 PR DI © it ledinibe o Anpkirmaee i
AMRUBICIN, ANASTROZOLE, ANCITABINE, ARTEMISININ, AZATHIOPRINE,
BASILIXIMAB, BENDAMUSTINE, BEVACIZUMAB, BEXXAR, BICALUTAMIDE,

20 BLEFOMYCIN, BORTEZOMIB, BROXURIDINE, BUSULFAN, CAMPATH,
CAPECITABINE, CARBOPLATIN, CARBOQUONE, CARMUSTINE,
CETRORELIX, CHLORAMBUCIL, CHLORMETHINE, CISPLATIN, CLADRIBINE,
CLOMIFENE, CYCLOPHOSPHAMIDE, DACARBAZINE, DACLIZUMAB,
DACTINOMYCIN, DAUNORUBICIN, DECITABINE, DESLORELIN,

25  DEXRAZOXANE, DOCETAXEL, DOXIFLURIDINE, DOXORUBICIN,
DROLOXIFENE, DROSTANOLONE, EDELFOSINE, EFLORNITHINE,
EMITEFUR, EPIRUBICIN, EPITIOSTANOL, EPTAPLATIN, ERBITUX,
ERLOTINIB, ESTRAMUSTINE, ETOPOSIDE, EXEMESTANE, FADROZOLE,
FINASTERIDE, FLOXURIDINE, FLUCYTOSINE, FLUDARABINE,

30  FLUOROURACIL, FLUTAMIDE, FORMESTANE, FOSCARNET, FOSFESTROL,
FOTEMUSTINE, FULVESTRANT, GEFITINIB, GENASENSE, GEMCITABINE,
GLIVECG, GOSERELIN, GUSPERIMUS, HERCEPFTIN, IDARUBICIN,
IDOXURIDINE, IFOSFAMIDE, [MATINIB, IMPRCOSULFAN, INFLIXIMAB,



15 pyrazol-4-y1)-benzenesulfonyl]-1H-pyrrol-3-y1}-acrylamide salts of the invention (= active
compounds) are either employed as such, or preferably in combination with suitable pharmaceutical

auxiliaries agg/or excipignts, e.g. in the form of tablets, coated tablets, CapguipsSs AR,
suppositories, patches (e.g. as TTS), emulsions, s&@$§pensions, gels or solutions, the active compound

content advantageously 20 being between 0.1 and 95% and where, by the appropriate choice of the
auxiliaries anINOTEPINLS | XOABERI G dak BREIDIBIE o EOrREQL. &, deBYERERESENform or an

enterc orm) eyagtly sed (D e Ve CATPRUIAACIGE IR IR RALORERBAIGSHRpGaN be

achieved. 25Thé person ski e art is ar with auxiliaries, vehicles; excipients, dillents,

carriers or adAREMETREXA BFs suitdbETIdRERERAIred PHERRAREATIRAI forrﬁlﬂféfﬁﬁ’ﬁ%ﬁﬁ@ﬁgrqtions or
compositiongAnrageguiilef NHRAGKAGKH < IaeeIsa iRREIRIBSRIEEIS, 9alfeimetapintment

bases and other active comfound excipients, Tor examgle antioxidants, dispersants, emulsifiers,

30presefvatiVBE CRohbIIFENE A EBENRm RGNS BHEIETRBR MNIEHEfeR, Edbe used.
g%?gglmé%%?@@%@%%ﬂﬁ MEWM@“WMU@?ENE, OCTREOTIDE,
-N-(Z-amino-pnenyl)-o-1 L-14-( L-meinyl- -pyrazoi-4-
1)-benzenc AR Pl SN b Akl A Ehn EAZHMAR BASHE S W binas
)6/10230%?;5 Tg mvfﬁnmm bﬁw%ﬁmaam of Hmmmnwapceg%ﬁ‘%rrﬁwmm&mm?s?aﬁon
g ) | . aLCepadn . |
oral, nasal, @Eﬁﬁa%ﬁﬁ@ﬁﬁﬁ%@ﬁ%Qﬁ%@@ﬁﬁﬁ%ﬁ%ﬁ%ﬁﬁ%ﬁ are
preferred. Fd?REDREEIETING , de RRDCHFSB S E)-N-PRaMHKG 14428 -10
pyrazor4-y11bers@ieeupONIAAFER kA AR AR RpiRRRSPHYING IRANBIRKpRSEN are in

particular administered in the form of those pharmaceutical compositions which are suitable for topical

application. FASERI6cREoN BAER PN addUtEsIMoRpoSHIohKIRKN, RITROSULFAN,
(E)-ll\l-(Z}arr?iR@ﬁhmlb%:(ll514réyg@mwrmpz{m;,z0'-%&61?@&'05?@@0@%9nﬁllwpmﬁm,}-acr_yla}mid
e salts of the invention (.= 15 active compounds) are preferably mixed with_sulit rmaceutica
auxiliaries arﬁfWMM@O@Q%@%@%%F&%a%%ﬁn@lg’f"f@ﬁmﬁtiﬂ&%ﬁﬁ@gmrmaceutical
formulajipns guanfomgRampiea MONIEF eMTlsiSONERMIBNSIOMTEGARYR, OilSTRINDIEDIRG R4ty
ointments, cr. Is or sQluti he ph tic ositio ing to the
nvention arel SHR7E b esessos TTSAP . The LBotgL OLRONE: - THIOTEPKS
(E)-N-(2-amimerpligiyhi S48, - [4- (THAREERINE - py EQSIIFEC AbenzeNBREMIFENE,  TRAIL,
Ifony11-1H- 237Yd )=+ la mi the inventign, GaGH omp ' rieq out in the
order of maggﬁ% j g%s cl}?ﬁﬁagr/y for %@t‘gﬁgﬁ%@e@wmeﬁﬁ%@p@ gcbical i;%ﬂ{%tlon ?o'dr‘?n%s’ (such as

ointments) 25 RIPTHeREdMhent BSOS Flatdddithus ERERARe é’&kﬁé@iﬁﬂ&un&@\m&wﬁentraﬂon
o, for example: DrA0HrIe GHIIIRARYINRSe INCRRSPAE, SYAIBEGIREIaPYIRRETaES between
0.03 and 60 g]g%/é%gg day,é)l. v.: ma¥ be between 0.03 and 60 mg/kg/h. In another embodiment, the
customary d L g8 c therapy (p.o.) is between 0.3 and 30 mg/kg per day, (i. v.) is
30 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 WO
2009/112522PETIEB580870528H5°. BRNRNGH HYRR égﬂ"ﬁe%m&%ﬁﬁfﬁ%ﬁg% %fi%'gd in the art
on the basis (5 His/{teaexnspiiteronicdde b epantlipglihonrtizepagtipblandiseasiotgbéHreated or
preventgsd ' a%glrtr'&[@y!}-acrylamide salts according to this invention are meant fo include
pharmaceutically acceptable derivatives thereof, such as e.g. thelr

pharmaceutically acceptable salts.

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

wide range.



5 therapeutic active agents, which are normally administered to treat or prevent that disease, may
optionally be coadministered with the (E)-N-(2-amino-phenyl)-3-{1-

[4-(1- methyW&y;&;@ﬁ y1)-benzenesulfony1]-1H-pyrrol-3-y1}-acrylamiggsplig.acsedsling to the
present invention. As used herein, additional theraggutic agents that are normally administered to treat

or prevent a particular disease are known 10as appropriate for the disease being treated. For

example, thg{E)-Nr(2-a 'ﬂ‘n’é%ppé?éml n%é%%@n@@%éﬁd’hﬁ%ﬁ%ﬂé%@ﬁaﬁs characteristics or

benzenesulfonyl]-1H-pyrrol-3-y1}-acrylamide salts according to this invention may be combined with
®

one or more RB{ERRRER SheRie WRE R JEREIVNIA FRENR. USEd foi- M EaaminerRismne Hicelistl as
mentioned bg EFWéy&@ﬂﬁ%@#ﬂﬁér@ﬁﬁﬂﬁi?ﬂe{ﬂm%@d\?{}zﬁwaﬁrﬂ'éeny|) -3-{144E1-methyl-

11d-pyrazol-4-y1)-benzenesulfonylHH-pyrrol-3-yll-acrylamide salts according,to this mventlon may be
0

combinded \ﬁﬁﬁ%ﬂ‘é‘%ri%m% RFERRBWRGIURRaY Rs-Atmatsierad 48 eYnRinAtsNe tBrTdYe

art-known cmﬁt@r@pﬁml@a&ﬂd(m Hrgelsreusly asihcansatipoerirasolirsicabesibglenedand/or
radiation. Ex m les of known chemot er utlc aéﬂ cancer a ents fre fgl useg in combination
nts

therapy incl D IREE 5) y% SFH‘gT‘my?a? aaégtage I"Es)u '&/Clophosphamld

(Endoxan(r))adjasﬁatrhcﬂs(&ﬂeeﬂmmu@)oé’dyetépmﬁhmfem loedmﬁefb@advtﬂiprmjrm’mnﬂ{mh@ﬁfor
chiomettyinigsouies- (BN RINTUR 05 Al S lie FAIRUARIRLR(Q BUS), alilatn o

carboplatin ( roplat( || antimitotic agents tors suc s vinca alkaloids

(vincristine, Wi EstHSI-ORTGIRI bAES) i aheselierans wigcRas & 3 trrrek e siDorBls@N$axotereO)

and analpgs agwell aadeusfernuldjiensasd crpikgressieof, epothfiones such as Epothilone B
(PatupiloneC), Azaepothllone ( abeplloneC) or ZK-EPO, a fully synthetic epothilone B analog; (iv)

topoisomerase inhibitors such as anthracyclines (exemplified by Doxorubicin / WO 2009/112522-
PCT/EP2009/0p2859t03, the present invention further relates to a combination comprising

a first active ingredient, which is at least one (E)-N-{2-amino-phenyt)-3-{1-[4-(1-

methyi-1H-pyrazol-4-yl)-benzenesuifonyl]l-1H-pyrrol-3-yl}-acrylamide salt according
15 to this invention, and

a second active ingredient, which is at least one art-known standard therapeutic,

for example an art-known anti-cancer agent, such as e.g. one or more of those

mentioned herein above, |

for separate, sequential, simultaneous, concurrent or chronologically staggered
20 use in therapy, such as e.g. in therapy of any of those diseases mentioned herein.

The term “combination” according fo this invention may be present as a fixed
combination, a non-fixed combination or a kit-of-paris.

25 A “fixed combination” is defined as a combination wherein the said first active
ingradient and the said second aciive ingredient are present together in one unit
dosage or in a single entity. One exampie 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,

30 such as in a formulation. Another 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 admixiure.



Adriblastin(r)), epipodophyllotoxines (examplified by Etoposide / Etopophos(r)) and camptothecin and
- camptothecin analogs (exemplified by Irinotecan / Camptosar(r) or Topotecan / HycamtinO); (v)
pyrimidine zw‘saﬁ%g'gtz%ﬁuch as 5-fluorouracil (5- FU), Capecitabine (Xelgdal)pAhahinesylcytosine /
Cytarabin (Alexan(r)) or 5 Gemcitabine (GemzarQ)ifvi) purin antagonists such as 6-mercaptopurine
(PuriNethol(r)), 6-thioguanine or fludarabine (Fludara(r)) and finally (vii) folic acid antagonists such as

methotrexalg, (FaripIEXal()) AAIEMETE AR WnE A HleS OidygeLSas icARfpancer drug

classes used in experimental or o standard cancer therapy include but are not limited to (i) kinase
inhibitors suéhRdhe gaisarIBNG RAse) inaredissd AtRRRBT résdasse BEen30080¢ s drarenib),

3U11248 / Sunifinif: (SUeniRrs A6 74 ddrintidk herepurelih i Arotpscamednhiplaisnsuch as
PS-341 / Bortezumib (Velcade(r)); (iii) heat shock protein 90 inhibitors like 17-allylaminogeldanamycin

(17-AAG); (i8NG dEEsaIdS2RAMY ATRE I pEealaA & AR SR b RREREH S DRESHARS B AR/ Bi3062 /
ACT7700sandigtikangipgesigeiyosdikeding sl aniiodien;, seehamBanacimmemedusitin(r)), or
KDR tyrosine kinase iphibitors such as FT 787 | ZK222584 (Vatalanib); (v) monoclonal antibodies
such as TrastUXHHEE Y gﬁ{ﬁ'ﬁ% 8Pﬁ#ﬁ§( A5 ®abThera / RituxanCi) or Alemtuzumab (CampathiO)

or Tositumab (Bexxar(r)) or C2251 20 Cetuximab (Erbitux0) or Avastin (see above) as well as mutants

and conjugaies. ol DIAReRIO0al aR1aSRles. B G ARADOtRURIRDAUMABKARNpiprtumomab

tiuxetan (Zev antibody fragments; as well as mutants an njugates of monoclonal
antibodies aadfitsitigeliiefingradiest, (Wishgisnatlsest @ padEa-dPapaineirays-812944-Bblimersen
(Genasgnsea ). TALSKEARCENIOL b1 EhEURAIANBIDIKS FIQMIS(rTib R shRaeRiFHHKe
Imiquinsw;JFdZi (ﬁl)d?éﬁ?g(gsgolpr ‘Isatoriioqgigfg and analogmﬁ%gthgf'g}c?f, or TLR 7/8 ago]nists like Resiqgi(mod as
well as immUASIBAMBISENRMNK as TLR 7/8 agonists; (viii) protease inhibitors (ix) hormonal

tcherazeu;iCEﬁgaboﬂa l@Bﬂ\;@S’ﬁﬁ@%ﬂédﬁi%h%%ﬂmfﬁaﬁé%ﬂalgﬁ”ﬁﬁﬁﬁﬁr)éhﬂgﬁ@mrﬁg&g sE_ktt)H_tamid(;\;)é
asodex), analogs (e.g. rolide, Goserglin 30or Triptorelin) and arpmatase inhibitors.
2009/11252?&@1@@”2‘(%9’5&958@%%5 MSTHIgNG, J’ﬁﬁefﬁr@%?f%e%i SRR Ner agents which can be
used for combpratiomthatmpyhinciudptbide nareimy, setiioés, such as all-trans retinoic acid (ATRA), DNA
methyltransferase inhjbitors such as the 2-deoxveytidin lyative itab 0 nd
5-Azac;1/ |din§?rzaféi3 3%?2%’, g?%%ﬁé@sffﬁ’%%ﬁé%h %{?ﬁ%quéfﬁﬁe‘!’r\ée‘?gﬁ@%@%ﬁnﬁgﬁ%‘i or
interferon-y, death teempr sigdnasse Sudh lisERAR OseaBagenrnivsigtipbaristestodnd TNF-R
agonists, ang.fi st inhibi ' #arative di a/
BN-Gam %ﬁ%ﬁﬁ%ﬂq@%f‘%?%ﬁ%?ﬁ%%fﬁﬁ%pﬁ%ﬁﬂﬁﬁﬁﬁﬁiﬁﬁé?Aﬁﬁ?%ﬁ;e%ﬂﬁ?;ﬁ%oi%-y%f}-acry.amid
e salts s accOIRRFRPLS REPPRAMEGR KFian A AReRiuais1 S4cas e CEiheae Bisgatisntide /
FK228, to NYRBHSS9 ndlitr LARS2heMryRrole agidighBAY ansbbidykatesspscragmptaiyeanti-cancer

agents for use in combination with the (E)-N-_éZ-amin hen

y1)-3-{284-(PAHPIY RIS G7 i) ﬁ%@?ﬁfé)f%ﬁﬁfﬁgp?}?ﬁ)‘f%-yl}- acrylamide salts according
to this invention in the co-therapies mentioned herein 15 any of the following drugs may be
mentioned, without being restricted thereto, 5 FU, actinomycin D, ABARELIX. ABCIXIMAB,
ACLARUBIC ?Rﬁﬁﬁﬂ'ﬁ’ﬁﬁ%‘% K%Eiﬁﬁﬁa‘i@{dﬂ Eé}ﬁﬂlﬁf"%ﬁ‘%\l‘@@fﬂﬁ‘%mmma
AMIPRILOSE, ) AMRUBIEGEN, AMASTEROZtEniAdHTBHIE | ARTEMESININIAZRTBHOPIRINE,
BASILIXIMA T BEX : JTAMIDE,: 20- YCIN,
BORTE ZOMTE EREMRIBINE BOG0E PR CAMRT, CABECITABING, CARBBTAT,
CARBCBUONELGARIMUE BIRECRTRORHY pceepitbirznim endigent GRMETHINE, CISPLATIN,

C'-ADR'B'N'%g%%éﬁ%%‘?lé&tﬁéﬁb@ﬁ'ﬁ%&’dﬂé&ﬂ'%@%G&R%E!&.%Mh%e@/@ﬁmse
DACTINOMYCIN, DAUNORUBICIN, DEC1TABINE, DESLORELIN, 25

DEXRAZOXKQELDE berekERIovs (IR pceRuEestcally acceptable carrier or
DROLOXIFEMERROSTANOLONE,EDELFOSINE,EFLORNITHINE, EMITEFUR, EPIRUBICIN,
EPITIOSTANOL, EPTAPLATIN, ERBITUX, ERLOTINIB, ESTRAMUSTINE, ETOPOSIDE,
EXEMESTANE, FADROZOLE, FINASTERIDE,FLOXURIDINE,FLUCYTOSINE,FLUDARABINE, 30
FLUORSURMG présanT AViEDin rFDRME 8TANBp FOGOARNETCIRQEFES BROCInFOTEMUSTINE,
HERCEPTIN T ARDB I oAU B E® PO LPAVIGE RN MBSO TRA RELXIMAB,
HERCEPTI ,]r Aéﬁ Idl ?,ﬁ U , IFOSFAMIDE, 1IMATINI SI PROSULFAN, INFLIXIMAB,

pyrazol-4-yi)-benzenesulfonyl}-1H-pyrrol-3-yi}-acrylamide salt according to this

invention, and a pharmaceutically acceptable carrier or diluent; a preparation of a



WO 2009/112522-- PCT/EP2009/052859 55 IRINOTECAN, IXABEPILONE, LANREOTIDE,
LETROZOLE, LEUPRORELIN, LOBAPLATIN, LOMUSTINE, LUPROLIDE, MELPHALAN,
MERCAPTQRYRINEMETHOTREXATE, METUREDEPA, MIBOPLATINcMitpRRRISINE,
MILTEFOSINE, MIRIMOSTIM, MITOGUAZONE,-MEI-OLACTOL, MITOMYCIN, 5 MITOXANTRONE,
MIZORIBINE, MOTEXAFIN, MYLOTARG, NARTOGRASTIM, NEBAZUMAB, NEDAPLATIN,

NILUTAMLDE B HESTENF QGTRERTERE SRMEEOMRENE A AGSATENCPACOHEAKEL,
PALIVIZUMAB, PATUPILONE, PEGASPARGASE, P%G ILGRASTIM, PEMETR&@%% for

PENTETREHPRSENBHRAISPRYIN 2P B ROBERIGREE A RRIHRAR IR R

PLICAMY CIbliQiBRERN IMHSTIbE, RROCARBATINELRR CRAGERMANILJRRO SRIUM
CHLORIDE, RALOXIEEN, RALTITREXED, RAN P , URICASE,
RAZOXANERIFOX RRRM B A8, ‘Nﬂ???ﬁ%é%%&%gﬁgﬁﬂ ﬁ%%ﬁﬁ%%@%%ﬁN
SARGRAMGSH M|sBAFRAREPOTINYS IRGENTS: $SOBEAMMAitE, SORAFENIBESHYREMAUSTINE,
STREPTOZ '%EES’\#P’%&H}@’J RSN ([ AN ERMINAT RS ARR T 262REN,

TEMOZOLO E, SIDE, TESTOLACTONE, THIOTEPA, THYMALFASIN, TIAMIPRINE,
TOPOTECARITERERhreaN RATRWATYT RIS 2UM A3, SREBYUIHRREr RERSEDTBFREES
TRIMETREXATEiER MTQRKRELIN, TROFOSFAMIDE, UREDEPA, VALRUBICIN, VATALANIB, 20
VERTEPORFIN, VINBLASTINE, VINCRISTINE, VINDESINE, VINORELBINE, VOROZOLE and
ZEVALIN. The anti-cancer agents mentioned herein above as combination partners of the

(E)-N-(2camimaenhrenyh) B dibiliuradnyikidtd oy azalrbihetenepaesidfongitbisiig 26 least

pyrrol-3-y1).-acrylami Its accordin this. inventi r nt 1o | ically
acceptable o%r?ﬁlati@éﬁ F@g}],nsoﬁ R%&g é%’]" L-%&ﬁ@%&%ﬁﬁéﬁ@%@&%@%&%ﬁ%erson skilled
in the art is altthmon-thebaseyaitidéhealb qemeritimyviodtpsoinveniterkiaddtetalehilydssage(s) and
administrati (s).0f itiopalshe j nt ini i iy dosage(s)
can vary Wi&kmg(g{@i§é$§g$%.&dvg‘g8%0fg}llgﬂ2ﬁgg%ﬁCT EP%&%%%@BQé %%E%ﬁ)?gggkn%%%e present
invention an@drepesititigron the details, characteristics or purposes of their uses mentioned above, the
(E)-N-(3zamino-phenyl)-3-(1-[4-(1methyl-1 H-pyrazol-4-y1)-benzenesulfon y1]-1 H-pyrrol-3-y1}-acryla
mid e salts according to the present invention may be administered in combination therapy 5
separately, sEqUBIfiaMraaeiMAandBasIPrestiurfrRRIIG cﬁr‘%@fbg’i@ﬁ}?%ﬁag@%t@ﬁgﬂ%s e.g. as

combined unieQsaER iR MsTAS SRR aiedpiitdiesras itmscasdidipte theliswatatinitddeage forms,
as fixed or ngn-fixed combinations, as Kkit- f.%i rts or gﬁ admixtures) with one or more standard

therapeutics, TAYBSHiCTHR® FERONASE " QAU RFIY (chemotherapeutic and/or target specific
anti-cancer to agents), such as e.g. any of those mentioned above. In this context, the present

invention, further relates t inatj risin ' e | j whichy | st one
O Pamime eSS RR AR AT A Elch Sk PORRIAT o Ciip At
H-pyrrol-3-y lemepykifvide fxiradetonmpiseraiienasitieneiidnsekbRie 8e58THERRIERT which is

at least one qilyiRQURSAKKHAIRARRIGtTLPABEINB B ALHE War-cancer agent, such as e.g.

one or more of those mentionéd herein above, parate, sequential, simultaneous, concurrent
or chronologically staggered 20use in therapy, such as e.g. in therapy of any of those diseases

mentioned hereigydilisnte s "cradainatiovearsordingde hbistnventian maydie presesitas aifixed
combin%tsion,C%rrg‘%?ﬁ;igi(gg fh%rlr‘]a;i}gaéiigga%%g l;géggﬁgir\}g'or sensitive to the inhibition of histone
deacetylases, such as e.g. those mentioned above, e.g. {hyperproliferative
diseases and/or disorders responsive to induction of apoptesis, fike cancer, in a2
patient comprising administering a combination, composition, formulation,
preparation or kit as described herein to said patient in need thereof.
30
In addition, the present invention further relates to a method for freating diseases
responsive or sensitive to the inhibition of histone deacetylases, such as e.g.

cancer, in a patient comprising administering in combination therapy separately,



25 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 g éjf g i:&nigmatlon is a pharmaceutical composition wherej-ihepsaislfisstactive
ingredient an t e sald second active ingredient arggresent in admixture for simultaneous

administration, 30 such as in a formulation. Another example of a "fixed combination” is a

PharmaceuicghGRANRIAANINN WORECdhE 2 JHSLARIKS la9retipBhaldibn o gagaag adive

ingredient are present in one unit without being'in admixture. WO 200 /11 522P 2009/052859 -
57 - A "kit-of phitRersyEnniy aRfivecGRbiaiaRswiertin efediia A delrralip) daritaplidne said

second activgHRgfRASRHISHRGSEM o mﬂfﬁﬁhﬁh@ﬁi@éﬁt(gﬂﬁ mmm@-%éniﬂmf{p@m-ls a
combination wherein the said first active mg ent ]?H%the Si conclqﬁnve n redle are present

separately. THE YRS ERYRECFothePRR: T ST e o s%‘?fl?é fidily,
simultangousty , thenGuvesiity ommhr@nphzgmaﬂ,ﬁssﬂiagmﬁeracbmeiqmsesarﬂen\mnmﬁiuéu’rtmaeéates to a

o e o QP ang rehRERee ) URLER MY BIEIE LRSS of one
10methyl-1Hepyraas-Agdinbeiz embisciiotn Bgensy reslcd-ya3.-agrylanddesahceieceidiigss this

invention, ang\gnﬁgﬁggq]g%me@géﬁpf@} emrﬁl.pnéé@mgpe%tfone art-known anti-cancer agent, such as
er

e.g. one or more of those mentioned herein above, and, optionally, a pharmaceutically acceptable
carrier or diluent, 15for separate, sequential, simultaneous, concurrent or chronologically staggered

use in therany, SUERAS %mar{h%@ﬁémaﬁ%ﬁﬁ@ﬁmm@rt%ersasitliﬁ@t%&]ednhs'm'&iﬁﬂgof histone
deacetylases, particularly (hyper)proliferative diseases lfnd/ordlsorders re ﬁp rar]swe to induction of

apoptosis, RGO, Hly Gk %@H%asé&ﬁ@%ﬂ BrARYEIn CReABERIgASY PhalfiFift R eoplasia,
especially C&i@,@@br@v@&ﬁ@ﬂi@ﬂﬂo&ﬂ&f@ﬁh@ﬁ%@@@%ﬁ ws@gea@egarm@amﬁmmmm

invention further relates to a atlon p ct com “S'ntﬁseas)asat Jeas E one, herein, in 2
BN ami R BRSSP et o DS P
benzenesuIf@ayihhﬂldepmmelr@y]adamrylﬂandg salepaedetiing stmhiwimarion 2B fouratdted with a

Pharmagputsaly. aeaR 30 e FERIEALM Sk Ada ) ShiAshana AEEIMB BRFFRAIRRLATCT, Sueh

as e.g. one or more o ose menti ove rmu a pharmaceutlca acceptable

carder or dilugna BGteiivesesmprsitiowhinthig %Iﬁé&t@@ﬂ%%ﬁ@%n%@‘ﬂ‘ﬁ aration of a
first active ingredigal yhis '5@1&5%&4@0@?1”@%95&@?6{125@1 lsldvidnmethydil Hecording to the

pyrazol-4-y1)-benzenesulfony1]-11-1-pyrrol-3-y1}-acrylamide salt according to this invention, and a

pharmaceut@éﬁ?%d@b@ﬂﬁ@cﬁﬂ%@%@m%ﬁtﬂaﬁr@ﬁﬁ%ﬁﬁn@ active compound, salid at

jeast one second active compound being a standard therapeutic agent, particularly
20 at least one ar-known anti-cancer agent, such as e.g. one or more of those
chemotherapeutic and target-specific anfi-cancer agents mentioned herein,
wherein the amounts of the first active compound and said second active

compound result in a therapeutic effect.

25 In yet further addition, the present invention relates fo a method for treating,
preventing or amelioraling (hyperiproliferative diseases andfor disorders
responsive to induction of apoptesis, such as e.g. benign or malignant neoplasia,
e.g. cancer, particularly any of those cancer diseases mentioned herein, in &
patient comprising administering a combination according to the present invention.

30
In addition, the present invention further reiates o the use of a composition,
combinaticn, formulation, preparation or kit according to this inveniion in the
manufaciure of a pharmaceutical product, such as e.qg. a commercial package cra



WO 2009/112522PCT/EP2009/052859 - 58 - second active ingredient, which is an art-known
anti-cancer agent, such as one of those mentioned above, and a pharmaceutically acceptable carrier
or diluent; for simutagenus, concurrent, sequential, separate or chronolqgicalbs siagggeed use in
therapy. Optionally, said kit comprises instructions dgyr.its use in therapy, e.g. to 5 treat diseases
responsive or sensitive to the inhibition of histone deacetylases, such as e.g. cellular neoplasia or

diseases diffﬂ@d}&é%%%@u'ﬁfrnﬁ%atﬁﬂ?l BRRCGREEd OAKRIRRHIFI K CRRCST ISt haRe gr any of

those cancer diseases described above. The présent invention further relates to a combined
preparation 8RN Pathealtipiiqe ok sk dsaretypsssn pafieuRiBtnIoB HSReA5R4-y1)
benzenesulfamutoddd Pureh syl aendlamidaigalb raeaishaaiadbisdse phencanrdiptlarsirone

art-known anti-cancer agent for simultaneous, concurrent, sequential or separate administration. 15 In
this connection, the present invention further relates to combinations, compositions, formulations,

preparaonsTrekiireaeadidingtiorifarfiiesesibingentiondtravieychts ok alpa cetylpssisgndwaitory activity.
20Also in this conngctign,the present i jop, further, inati itians,
formulations' prepar fi@ﬁ J(%Wk%g F %@@%Y%ﬁ?% ﬁtﬁg%téﬁﬁfv%&zﬁ%%ggw ﬁé%ﬁﬁ%%/%geﬁéﬁgﬁferative
and/or apoptusigindiEndlastivieyniteagrliic, e plessritinvesiitondgether raighdsstiicinetod for
reating in 2340 QNNRERGAIE A EIRAARESIRRRAEI G P aniies RS RTIBHENGI igfane
deacetylases, such as e.g. those mentioned above, e.g. (hyper)proliferative diseases and/or disorders
responsive t6haHRHEREEHISROIRr (REJBLSBECITT £PEtSRCEDAPFIRTgAIMiABRANGY BImbination,
composjiiion sfBWatigrRkeparakon or kit as described herein to said patient in need thereof. 30 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 {irerapyeseparatesntivh Of2fesy 1 1RaRRP @& /& P20AMRDABE IrabRagsi mudtaiwingsly,

concurrently, sequentially or chronological ered a phar icall [ rapeutically
effective andet%sfgpfél\é/ a[#]g U%tod'frg%rﬁ%@gfj%?%% %%%ﬁp(;]gmo%%\ﬁﬁlgﬁ“ggé rrf?! é&s%ﬁgg&&p
(E)-N-(2-amigp-pdrersriosaidivii(1H metind3hii-pymdaoiidey S plkse o ches pifessrll) -invention as
H-pyrrol-3-y1}-acr id rdi IS | ' n rﬂlcﬁ,@ggc' allyaccentable carrier
or diluelnff?,) ar%) ge %@%i%%%ﬁ@%%ﬁﬁﬁAgﬁ%@‘m@e feit%/@n to!erétb%%g amounteof one or.
more art-knovaqaentishiieFeRRIRIS, si5ehWithe Jn®MY dNABrEFTIIRE ARSHiEn 8RB iR a® said

patient in negddheregfloinfurtheraddition, derespptdnirisiomsairsdnaraethod for treating,

preventing or ameliorating(hyper)proliferative diseases and/or disorders responsive to induction of
apoptosis, such as e.g. benign or malignant neoplasia,

The present invention further relates to a commercial package comprising one or
20 more chemotherapeutic and/or target specific anti-cancer agents, such as e.g. any
of those mentioned herein, together with instructions for simulianeous, concurrent,
sequential or separate use with cne or more (E)-N-{Z-amino-phenyl)-3-{1-[4-(1-
methyi-1H-pyrazol-4-yi}-benzenesulfonyi]l-1H-pyrrol-3-yl}-acryiamide salls
according to the present invention.
25
The compositions, combinations, preparations, formulations, kits or packages
mentionad in the context of the combination therapy according fo this invention
may also include more than one of the (E)-N-(Z-amino-phenyl}-3-{1-[4-(1-methyh
1H-pyrazol-4-yl}-benzenesulfonyll-1H-pyrrol-3-yi}-acrylamide  salts according 1o
30 this invention and/or more than one of the art-known anti-cancer agents

mentioned.



“e.g. cancer, particularly any of those cancer diseases mentioned herein, in a patient comprising
administering separately, simultaneously, concurrently, is sequentially or chronologically staggered to

. said patientgn,need, theyeof an amount of a first active compound, whichgdg@gp2009/052859
(E)-N-(2-amino-pheny1)-3-{114-(1-methyl11-1-pyrgzol-4-y1)-benzenesulfonyl]-1H-pyrrol-3-y1}-acrylam
ide salt according to the present invention, and an amount of at least one second active compound,

said at least-gnessecong aStySCARPe WAk BrianiasthiiRiRRe wicoRgRNs RaKbFUlEY020 at least

one art-known anti-cancer agent, such as e.g. one or more of those_ch?ﬂr%other gfeggtic nd
[

target-specitiiaitiRaife rajPrsRiidrmhan srrBRGVRERHFIRDS fh6uMESN 8tfil& compound
and said seGapsi-asivRIGER BRsRAFestlidAty heyapauiigeliest i@Shnystduetes, adsitientishe present
invention relates to a method fT tr_e&ﬁinr%ﬁver%ﬁn or, ameli%r.atig% n(q%ecra%or_otlji;er%we dei\aeases
and/or disorS&PETEEBRSVEPRPIRGGELY 56ptosE PP LG Be N Gn B malidiiant Aeoplasia, e.g.
cancer, partigaiarycsweidhpsetances dispassls nemipmezhire rein pircarpaiieticco warisify
administering, a combination according t are inventi I invention
further relategént.'ct)ﬁ f 89580 %nggﬁé&?;l %%t,}%:%;r%(b%gtlorlr%\%oéymu ac%(()%rl], %ﬂgr%%gﬁ%%ﬁ%%lﬁarding to
this inventiocdmtiieatiemilfestose of a pharmaceutical product, such as e.g. a commercial package or a

WO 2009/112522PCT/EP2009/052859 - 60 - medicament, for treating, preventing, or ameliorating
diseases responsive or sensitive to the inhibition of histone deacetylases, particularly those diseases

mentioned hépsityrReieh BEaERasRIAIER HFHIRSIPAHP eSO AL REant I F TR EHH Sresent
inventiog furtheprehdiagda 3 CRMMYSI RaskATRCRIMPISIRgaMROIAPISe similar, i.e. both
(E)-N-(2-amino-pheny1)-3-{1-[4-(1-methyl-1 H- I-4-y1)-benzenesulfonyl]-.. .
1H-pyrrol-3-MeeHzs i&éesfélfgqﬁllatiﬁé? et ggﬁﬁ%ﬁsté}é %%%U\iﬁﬁ‘l Mstric |8]nds'f1%FesI}Fhﬁ?taneous,
concurrent, seigantial arfseparaidrubdstritioonéanaosecthem athierapeutictivediogadistt sisecific
anti-cancer ggents, such as e.q. any of 10 tho Nnij hgrej t {ANEQHRY, further
elates to & T Baltis Sorauiils SoCe e, o one oy o PSey! s
(E)-N-(2-amiadrphistrg)id+{1-[4-(1-methyl-1H-pyrazol-4-
y1)-ben1_zsenesuIfonyl]-1H-pyrrol-3-y1}-acrylamide salts of the present invention as 15 sole active
ingredient together with instructions for simultaneous, concurrent, sequential or separate use with one

or more cherbeh@mpenti ahdisr BijepapetmmoaRtiasiMecinggRiRNEueh e GaRpaiaRDse

mentioned hegein, LS fueseniinvestiondwahes refaiesiocaranmeiciabgatiaoesamuising one or 20
more chemotherapeutic and/or target specific anti-cancer agents, such.as e.g. an 5"? those mentioned
herein, togetHaranatiaiv aifys - amouRhihe %Sﬁt{ﬂ?r‘?-;?nﬁ@é’aﬁ %PBF%%%%I}I? UL Qith one or

more (E)-N-(3rasairorofsstydis di ddnéltive the inhibition of histone deacetylases, such as, for

methyl-11-1-pyrazol-4-y1)-benzenesulfonyl]-11-1-pyrrol-3-y1}-acrylami corgi the
present%?lverﬁ’f@mpég*% ec&ﬂé%%ﬁ'or?g?% Jrﬁ%irggé)rg(r!}%'?%ére*pg%%n%]gfo(:%ﬁl?éﬁo%g, ﬁ%%%épﬂéckages
mentioned inriteptasitexiatithiadgnehimatiofitherapyoaecof dhnpeoshnsivértsran apaitienséiude more
than one of the .
(E)-N-(2-amirqngWényl)-3-{1-[4-(1-methy|1H-pyrazol-4-y1)-benzenesuIfonyl]-lH-pyrrol-3-y1}-acrylamid
e salts according to

In  addition, the (E)N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl}-
25  benzenesulfonyil-1H-pyrrol-3-yll-acrylamide salts according to the present
invention can be used in the pre- or post-surgical freatment of cancer.

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

sensitization of cancer patients towards standard radiation therapy.



30 this invention and/or more than one of the art-known anti-cancer agents mentioned. wo
20094125221'er/0)2009/052859 -61 - The first and second active ingredient of a combination or

kit-of-parts %%@Jﬂgzggzthis invention may be provided as separate formpgaiengobi@.436ependently of '
one another), which are subsequently brought toggther for simultaneous, sequential, separate or

chronologically staggered use in combination therapy; or packaged 5 and presented together as

separate COMRARRNLSALA SEERINAYIRY RackasRiBH kaneRiIEr nretrpbsaaeRimbrararate or
chronologically staggered use in combination therapy. The %Je of pharmaceutical forr%ulﬁpon of the
i e

first and sed®#l active ifdfedient of fo-N-éerBInanBreaYkitar pard -Telbhdi dHfion can be
similar, i.e. bpthkxuedieniaiamn fomiatipllitsenniatesaliisisesedpryteshy cardimditadent, i.e.
suited for different adminjstration forms, such as e.g. ope active ingredie %.is f rLrIp]RI%}ggaas tablet or
capsule andﬁi‘ﬁe‘%ﬂ?ér‘?gtfﬁ?nﬂﬁgfgﬁ%?re@%@/gﬁ&Jﬁ’%ﬁ%ﬂ%g{%ﬁ%ﬁrﬁ% ¥He dModntE 6f the first and
second gctiveringredientseafithencatpiaticorapdeng dbitidne arkitoez aniiirgingrevisiiseation may
together comprise a therapeutically effectiv f t vlaxisfL.praglioration of a
disease resg]gsn%@ §F %?1%? i\(:feD ?ﬁée?rfﬁlbit?o%%alﬁ%%n%ﬁgﬁéegty égﬁ,cs%gkﬁggsé,agg?m exa%rIF]pIe, one of
those diseasesinemtipnisthp elfeiniwogobenign ecivaliitint isabpldbi, 3sbiMec inangéanigeMke any one
ofthose cangergiangss mentneserelialnangiiondselEiidnamingrpbemlchtd. - L methyt1
- ehze

H-pyrazol-4- nesulfony11-1H-pyrrol-3-y1}-acrylamide salts according to the present
invention can be used in the pre- or post-surgical treatment of cancer, In further addition, the

(E)-N-(2pamingsRhsiydy Bstd 4 ibrngihybriiEniy tagahédi@aments to be taken on one day of
benzenesuIfonyl]-lH-p%rrol-S-yly icrylamide salts algcogd%n%to tth?egpres? t{3gisn\§nggn 3%% be used in
combinationUF@Y&BlatlbritRe ey ST A% 17 sRhsifsBtof of gﬁ%‘ar%g{lents tGWards standard
radiation thesgaylcanehBOMMER BRARE FPAfRe405 2850 n62n MediidiaTataod according o this

invention can refer. to a,composition comprising bo :

(E)-N~( 2-amiﬁ}?8-8e|{f§ﬁ%t- §?{1§&i afﬁ@ﬁ%yﬁiﬁ%%agvgﬂ%@%_memcaments are.; o be taker{ {for
benzenesulfergtipld- Toynia3aritiaengaimdesatgshiaccordipio #nd iﬁ%ﬁﬁ@%-_aﬁﬂﬁh@'é@fer active
ant-canger agepi(s) g, X RALEABAIAIOR (el dosans Sy R-RupmEERMaR) Rack

comprising the two or more active ingredients as discrete separate dosage forms (non-fixed

combinationpuepcarsedatachiadivansshestick eoiaprafidgacaivéayr Hipeatave HEreREMRY the active
ingredients age.pegigsaRlx pAEKITLINA Ristarseards whisharosuibddy. INBranpeasmpiasce. 10
Each blister card preferably con ains the medicaments to be taken on one da% o&%r atfwlgs(lt. If the
medicament§eH&to BE SREIPK WIS LSRG L MHETHRYITSHSALLER BE s%% B different
sections on the blistesieadmeserdinge the different ranges of times of day at which the medicaments
are to bzegtaken (for example morning and evening or morning, midday and evening). The blister

The daily sections may represent one line of the blister card, and the times of day

are then ideniified In chronological sequence in this column.

Medicaments which must be taken together at a particular time of day are placed
25  together at the appropriate time on the biister card, prefarably a narrow distance
apart, allowing them to be pushed out of the biister easily, and having the effact

that removal of the dosage form from the blister is not forgotien.



15 cavities for the medicaments to be taken together at a particular time of day are accommodated in
the respective range of times of day. The various times of day are, of course, also put on the blister in
a clearly visible way. It is also possible, of course, for example to indicate a period in which the
medicaments are to be taken, for example stating times. 20 The daily sections may represent one
line of the blister card, and the times of day are then identified in chronological sequence in this
column. Medicaments which must be taken together at a particular time of day are placed 25 together
at the appropriate time on the blister card, prefef@iainssnarrow 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 ims, 1 f (E)-N:(2-aminosp 1)-3:{144-(1-methy1-1H-pyrazol-4-y1)-
benzenesuIftg'nf/‘lgléﬁi%ﬁg}Fﬁzﬁﬁﬁgéﬁ%%&'éﬂ%% ?%%Weﬁéﬁr%bdpf%&ﬂ%ﬁxg of the hydrobromide,
methansulfob@neshesnilisthighd H-pydisliforats Boeride rededfienbiontoloe gesutfaatsiing
Zraphihalene s yaieoniie (Rimiddsamasieni ufdidy daaiidl pyiazo4y1)
benzenesulfony1]-1H-pyrrol-3-y1 -acr?lamlde methansulfonate salt according to claim 1 in its
polymorphiclierzepestiipaateriidbanemdfgmie any 2a)aaifasoepetiateomprising: 3.9, 16.4 and
16.9 0.1 (20). 103. The (E)-N-(2-amino-phenyl)-3-1144-(1-methyl-1H-pyrazol-4-y1)-

benzenesulforyjk LErRYIFlz3Yd-pREAGH e h[q?q gﬁ@ﬁﬁ;@@;gﬁgggpmgﬁan according to claim 1 in

its polymorphic form A, characterized %the powder X-ray diffraction peaks, comprilsin%: 16.0, 22.7
and 25.1 0.PgpggnestifeRyI[ERyselminG-prengeq ratiennetionate sal Aesording to
15FenzenheséﬁﬁﬂﬁﬂEhﬁtb'WVM@WWWMidﬁa@ﬁ@@ﬁ%@%@ﬂ%@ﬂi@ﬁ@@@?&i%ﬁdﬁg 1 iznoits .
polymorphic form A, characterized by the powder X-ray diffraction peaks, comprising: 19.1, 20.4 an
o7 01 (oK, SABERRES A A 5 8 H00 (B rbthy L1 pyrazola-y):
benzenesulfonyl]-1H-pyrrol-3-ylbacrylamide toluenesulfonate salt according to 20claim 1 in any of the

following polynTawp i -iNrsapotyapdrathic B n-A; dhavettigriddobyatha-poder X-ray diffraction peaks,
Citftaction eSS 1R 5 B B 4 Loy SRR R TORE Plaractermed by
the powder Xaaydiiffydotidaipeaks itsqropnsorghB. Sl A, ahdr2@i8rided (@Che plyrnatmpKicaiprm D,
Spolymorng T B e P 2 R 2 22ks comprising: 6.9, 13.0 and
198 04 (20& The (E)-N-(2-amino-phenyl)-3-{1-[4-{1-methyl-1H-pyrazol-4-yl)-

15 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, comprising: 19.1, 20.4 and 22.7 £ 0.1 (°2©).

5. The (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-

benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide toluenesulfonate salt according to
20 claim 1 in any of the following polymorphic forms:

polymorphic form A, characterized by the powder X-ray diffraction peaks,

comprising: 7.0, 19.8 and 19.9 + 0.1 (°20); polymorphic form B, characterized by

the powder X-ray diffraction peaks, comprising: 18.1, 21.2 and 22.9 £ 0.1 (°20);



polymorphic form F, characterized by the powder X-ray diffraction peaks, comprising: 5.3, 10.5 and
18.6 + 0.1 (20);  polymorphic form G, characterized by the powder X-ray diffraction peaks,
10comprising: 6.6, 19.2 and 20.4 0.1 (20); and polymorphic form H, characterized by the powder
X-ray diffraction peaks, comprising: 6.7, 19.5 and 198 0.1 (20). 6. The
(E)-N-(2-amino-phenyl)-3-{144-(1-methyl-1H-pyrazol-4-y1)-
benzenesulfonyl1]-1H-pyrrol-3-y1}-acrylamide 2-naphthalenesulfonate salt 15according to claim 1 in
any of the fopolimgpblyriwmrliic dhares:tpoaddnptie forwdar B; reyaldotactradinakise powder X-ray

diffraction pe&ﬁapﬁgﬁ@rigiggi fl,pail’g.g@gq_iyif(ogé%g(m); polymorphic form A+B, characterized by the
19 S : o 81 6o,

powder X-ray diffraction peaks, comprising: nd 18.5 0.1 (20); and 20 polymorphic form C,
characterizeg@dlyrtissnbhimidemOr apaiffeietivpdfaalts powieiskdgas gifficiempeak® 0.1 (20). 657. A

pharmaceuticg ﬂ%siqipq C?ﬁ‘?%ﬂ&%?@%"(ﬁmp%ﬂf the (E)-N-(2- aminophenyl)-3-{1 -[4-(1
-methyl-1 H-pyrazol-4-y1)-benzenesulfony1]-1 H-pyrroi-3-y1}- acrylamide salts according to any of

claims 1%o 6RekyEtRENte IS0 ftaiR pleaRd dBLTGaPevEipiefte fiffrEianderarriers. 58. Use of

the (E)-N-(2-gminghenyd:3r8lo khilronethpl-1 Fbeyrazol-410- benzenesulfonyl]-1
H-pyrrol-3-y1}-acrylamide salts according to any of claims 1 to 6 for the manufacture of pharmaceutical

composition® YRRl [reverthrrtarirerobing BeWRET antrsrditiaghants@plasia, such as e.g.

cancer. 9. UssnapriBRd¢ESN-thanine-pdenyidy3-(320 -methyl-1 H-pyrazol-411)-
10benzenesulfonyl

-1 H-pyrrol-3-y1}-acrylamide salts according to of claims 1 to 6 for the
manufacture%'}ﬂﬁéfﬂﬁ‘é%%ﬁ'f@ﬁc%@%%%df Vtﬁ%ﬁﬁ&&é%@g %@W@O@Sﬁ' ®nsitive to inhibition
of histong degsetiahe) ae1eyityo. A ant9e af a §H)(RxE:amiho-phenyl)-3-{1 -[4-(1-methyl-1 H-

pyrazol-4-y1)- benzenesuylfony1]-1 H-pyrrol-3-y1}-acrylamijde salt according to any of claims 1 to 15 6
for the manu é’g¥f}?8*8 B#&Fmﬁeé’ﬁ%%ﬁp%%%zﬁgsﬂ}}oﬁse é)?‘i‘?‘ie%ﬁig@r,agréﬁ%ﬁﬁﬁgnoP%?’r%/(SeIiorating

hyperproliferativepdisegses of ®éraga drBatiGrafiBhaviour and/or disorders responsive to induction
of apoptosis. 11. The use of claim 10, wherein the benign or malignant behaviour is benign or

malignant negpiaRiaee QL LAGHSHIA AR LA ISHRIM NS RSSRIER I fifncer.

benzenesulfonyl}-1H-pyrrol-3-yl}-acrylamide 2-naphthalenesulfonate salt

15 according to claim 1 in any of the following polymorphic forms:
polymorphic form A+B, characterized by the powder X-ray diffraction peaks,
comprising: 4.6, 18.5 and 23.8 £ 0.1 (°20);
polymorphic form A+B, characterized by the powder X-ray diffraction peaks,
comprising: 4.7, 6.8 and 18.5 £ 0.1 (°20), and

20 polymorphic form C, characterized by the powder X-ray diffraction peaks,
comprising: 5.8, 17.3 and 22.9 £ 0.1 (*20).
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7. A pharmaceutical composition comprising cne or more of the (E)-N-(2- amino-
phenyl}-3-{1 -[4-(1 -methyl-1 H-pyrazol-4-yl)-benzenesulfonyl]-1 H-pyrrol-3-yl}-
acrylamide salts according to any of claims 1 o 6 together with customary
pharmaceutical excipients, diluents and/or carriers.

8. Use of the (E)-N-(2-amino-pheny!)-3-{1 -[4-(1 -methyl-1 H-pyrazol-4-yl}-
benzenesulfonyl]-1 H-pyrrol-3-yl}-acrylamide salts according to any of claims 1 to
6 for the manufacture of pharmaceutical compositions for treating, preventing or
ameliorating benign and/or malignant neoplasia, such as e.g. cancer.

9. Use of the (E)-N-(2-amino-phenyl)-3-{1-[4-(1 -methyl-1 H-pyrazol-4-yi)-
benzenesulfonyl]-1 H-pyrrol-3-yl}-acrylamide salts according to any of claims 1 to
6 for the manufacture of pharmaceutical compositions for freating diseases
responsive or sensitive to inhibition of histone deacetylase activity.

10. Use of a (E)-N-(2-amino-phenyl)-3-{1 -[4-(1-methyl-1 H- pyrazol-4-yl}-
benzenesulfonyl}-1 H-pyrrol-3-yi}-acrylamide salt according to any of claims 1 to
6 for the manufacture of pharmaceutical compositions for treating, preventing or
ameliorating hyperproliferative diseases of benign or malignant behaviour and/or
disorders responsive to induction of apoptosis.

11. The use of claim 10, wherein the benign or malignant behaviour is benign or
malignant neoplasia.

12. The use of claim 11, wherein the neoplasia is cancer.



